DPao Hung Cuwong 1
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CO SO HOA PAI CUONG

1.1. HOA HUU CO —~ CHAT HUU CO

1.1.1. Bic diém va sy phat trién ctia hoa hoc hitu co.

Péi tuong nghién ctru ctia hoa hoc 1a nhiing chat hoa hoc riéng bi¢t va sy bién ddi cua
chung. M6t linh vuc co ban cua hoa hoc 13 hod hoc hitu co nghién ciru cac hop chit ciia cacbon
v6i cac nghién t6 khac, cha yéu 13 hop chat cia cacbon véi Hydrd, Oxi, Nito, Phdtpho, Luu
huynh va Halogen.

Nhiéu hop chét hitu co dd dugc con nguoi biét rat lau nhu: dam (axit axetic 1ong), mot sd
thude nhudm, rugu etylic, cac hop chit axit oxalic, axit xitric, axit tactric va mot s6 bazo hitu co
(cac ancaloit) dugc tach tir dong thuc vat vao cudi thé ky tht 18 va dau thé ky tha 19. Thoi
diém nay ciing dugc tinh 13 thoi diém dau ctia mon hoa hoc hitu co.

O thé ky tha 18 va thé ky thtr 19, ngudi ta cho rang hoa hoc cta thé gidi cac chat SONG
khéac véi thé g161 hoa hoc cua cac chit chét, 1a co thé séng dugc ciu tao tir nhiing hop chét dac
biét do mot ngoai luc séng (Tro1, Chta, Phat...) tao nén ma cac chit d6 ban than con nguoi
khong thé tong hop dugc. Nhung nhitng phat hién ¢ thé ky 19 cho thiy ring tit ca cac hop chat
cAu tao nén co thé dong vat va thuc vat déu c6 thanh ph?ln giéng nhau da pha vo sy khéc biét
gitra hod hoc dong vat va thuc vat. Hai linh vuc nghién ctru nay da sat nhap vao nhau va hinh
thanh mon hoa hoc hitu co. Nha bac hoc Thuy Dién Berceluyci (1779-1848) di c6 rat nhiéu
cong trong linh vyuc sat nhap ndy. Sau 6ng, nha bac hoc Lavuaze, bang nhitng phuong phap
phan tich dinh lugng da phat hién dugc mot sb nguyén t mdi, xac dinh duoc nguyén tir lugng
ctia nhiéu nguyén td, da dit nén moéng cho hién trong déng phan. Nha hoa hoc Pirc Beler bing
phan mg thuy phan hop chit dixianua (v6 co) da thu dugc axit oxalic (hitu co) ndm 1824 va tir
xinaoxit amoni (v co) thu dugc uré (hitu co) nim 1828 da pha v su phan biét giita hop chat
v6 co va hitu co. Piéu nay ciing chimg minh rang cac hop chat hitu co ¢6 thé thu nhan duogc
bing con dudng tong hop ma khéng can sy tham gia ciia mot ngoai luc huyén bi nao ca. Pidu
d6 di duoc khang dinh bang cic cong trinh ciia Buttlerdp da tong hop cac hop chat duong tir
formalin (1861), Farady thu nhan dugc bezen (1825), Zinin tong hop dugc anilin tir nitrobezen
(1842) va tir anilin da thu nhan duoc cac hop chdt mau vao nhitng nam 50 cua thé ky 19. Ciing
vao nhitng nim nay Gmelin d4 dua ra dinh nghia hoa hoc hitu co — d6 1a hoa hoc cac hop chét
cacbon va no tai dén ngay nay.

1.1.2. CAu tao ctia cac hop chat hiru co.
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DPao Hung Cuwong 2
Twr dinh nghia trén day xuat hién mdt van dé 16n 14 tai sao tir hang tram nguyén t6 da biét

chi ¢6 cacbon tao thanh nhiéu hop chéat nhu vay?

Thir nhat: do hién tugng ddéng phan duoc Berceluyci phat hién cho tat ca cac chat hoa
hoc ma dic biét 1a chat hitu co — c6 thé ton tai nhiéu hop chat khac nhau cé ciing thanh phan
nguyén t6, cing phan tir luong nhung khac nhau vé cdu tao. Vi du: CooHy, ¢6 366.319 hop chit
khac nhau, C3oHe, ton tai 4.111.846.768 hop chét khac nhau.

Tht hai: do hién tuong dong dang - ton tai cac hop chat hoa hoc ma thanh phan ctia mdi
chat chi khac nhau béi mot nhom CH, (métylen).

Thr 3: do hién twong ddng cdp - cac hop chat dugc cdu tao cung mot s nguyén tir
cacbon nhu nhau nhung hop chét sau c6 it hon hop chat truée d6 2 nguyén tir Hydrd (étan C,Hs,
étylen C,Hy, axetylen C,H,).

Vay tai sao cac hop chit hiru co lai ton tai duéi cac dang dong dang, ddng phan?

Trong céac thuyét dua ra dé giai thich van dé nay cua nhiéu nha bac hoc thudc nhiéu thé
hé khac nhau c6 thé luu ¥ mot vai gia thiét sau day:

Thuyét kiéu cua Zerar — cac hop chét dugc phan bd theo cac kiéu H,O, HCI, H;N, H,. O

day chi can thay thé hydrod cia cac kiéu bang phan gdc hitu co thi ta s& thu dugc cac hop chat

khac nhau.
Vi du:

H- CH; [ CyHs C2H3O\[
H- H- H- H

nuéc métanol étanol axit axetic
H\L CH3 “{ CoHs \t CoH30

ClJ Cl J ClJ Cl’

hydroclorua métylclorua étylclorua axétylclorus

Wooow W )

hydro métan étan axétandéhyi

Niam 1851, Viliamxon dua ra thuyét radical ctia nhiéu nguyén tir - tic 1a cac radical co

kha ning thay thé 2 hodc nhiéu hydrd & trong cac kiéu.
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Vi du: axit aminoaxétic 1a kiéu H,O va NH;

O

H-
|
C2H3OJ
H-
&

H’

bac biét quan trong la kiéu métan ctia Kékuké

Kékulé da su dung khai niém hod tri cua nha hoda hoc Anh Frankland cho nguyén t
cacbon 1857. Tur viéc cong nhan nguyén tr cacbon cé hoa tri 4, Kékulé da di dén két luan la
nguyén tir cacbon c6 kha ning lién két véi nhau.

Viduy: étan co thé viét:

CHj3-
|
K|
H.J

C

Nhu vay cacbon lién két v6i nhau tao thanh cac mach dai ngén khac nhau.

Mot trong nhitng déng gép quan trong cho thuyét cau tao cac hop chat hitu co dé la
thuyét cAu tao ctia Buttlérop (1861): ban chit hoa hoc ciia mot phan tir ciia mot chat duge xac
dinh boi ban chit cac nguyén tor duoc hop thanh, boi sd lugng cua chung va boi cAu tao hoa
hoc. Tir ndi dung ctia thuyét ta c6 thé rat ra cac két luan sau:

1. Cac nguyén tir trong phan tir khong phai sap xép hdn don, vo trat tr, chung két hop
v6i nhau theo mot trat ty xac dinh, theo ding hoa tri cua ching.

2. Tinh chit cua cac chat khong nhirng phu thudc vao thanh phan nguyén té, vao sb
luong nguyén tir ciia cac nguyén to d6 ma con phu thudc vao ciu tao hoa hoc cia ching nira.

3. Céhu tao cta cac chét co thé xac dinh duogc khi nghién ctru tinh chét cua ching. Chu
tao hod hoc cia mdi chat co thé biéu thi bﬁng mot cong thirc hod hoc nhét dinh goi la cong thirc
cAu tao.

Thuyét cdu tao Buttlérop chinh 1a nén tang cho sy phat trién cta hoa hoc hitu co tir nim
1861 dén nay. Bang cac phuong phap hoa hoc ngudi ta di xac dinh dugc cdu tao cta nhiéu hop
chat khac nhau. Ngay nay, tuy cic phuong phap hod hoc van con duoc tmg dung trong thuc té

nhung di xuit hién cac phuong phap vat 1y nhu khdi phd, phd cong hudng tir nhan, phd dién
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tu...giup cho cac nha hod hoc x4c dinh nhanh chéng va chinh xéc cau tao cta cac hgp chat hoa

hoc.

Tom lai, sy hinh thanh khdi lugng khong 16 cac hop chat hitu co 1a do kha ning tao
thanh diy dong dang, dong phan, kha niang tao thanh nhitng mach dai (c6 thé noi la vo tan), kha
ning tao lién két bén viing v6i cac tac nhan electronphin (nhu hydrd), véi tac nhan nucleophin
(nhu halogen, Oxy, Luu huynh, Nito..) ciia nguyén t6 cacbon.

1.1.3. Cac phuong phap biéu dién trong hoa hoc hitu co.

Nhu ta dd biét hoa hoc v6 co nghién ctru chii yéu cac hop chat phan cuc va cac lién két
hoa hoc phan cuc. Tréi lai hoa hoc hitu co nghién ctru cha yéu cac hop chit khong phéan cuc va
cac lién két khong phan cyc. Thuyét dién ly trong nhitng nim dau cua thé ky 20 dit nén tang
cho 1y thuyét cdu tao ion cta cac mudi va cac chét dién ly. Su phat minh electron va cac dinh
luat dinh luong ctia qua trinh dién ly 14 co s cho thuyét hoa tri dién tir. Theo cac thuyét nay
mot hop chat dién ly duoc cAu tao tir cation va anion. Cation 1a nguyén tir kim loai bi mat dién
tir, con anion 14 nguyén tr khdc nhan thém dién ttr. Ly thuyét nay duoc Kosel ung dung cho
nhiéu hop chat va nhiéu qua trinh trong hod hoc vo co (1917). Mat khac Kosel ciing nhan thay
rang, ddi voi cac chat khong phan cuc nhu H,, O,, N,, hydrocacbon. .. thi thuyét dién ly khong
thich hop ma phai tim kiém nhing thuyét hoa hoc khac. Diéu d6 di dugc Luit giai thich bang
lién két cong hoa tri (1916) dugc tao thanh do cip dién tir gop chung gitta cac nguyén tir. Theo

Luit, lién két gitta cac chat khong phan cuc duoc biéu dién nhu sau:

Hp CH4 CoHg CH;CH,OH
H: H H:Q:H HCCH HCCOH
H HH HH

O day cap dién tir c6 thé thay thé bang gach ngang (-). Do d6 cac hop chét lién két doi

hay lién két ba c6 thé biéu dién:

H:é::é:H hoac (ljz(lj H:C:::C:H hoac H—C=C—H
H H

1.1.4. Phén loai cac hop chat hitu co.
Céc hop chit hitu co dugc phan loai theo cu tao cua chung, dac trung boi cac lién két
giita cac nguyén tir cacbon voi nhau. Cac hop chét c6 chira cac nguyén tir khong phai 1a cacbon

dugc xem nhu din xuit cua hydrocacbon ma trong d6 nguyén tir hydrd dugc thay thé cac
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nguyén tir khac. Tat ca cac hop chat hitu co dugc chia lam 2 nhéom lén: cac hop chat mach ho

va cac hop chat mach vong.
Céc hop chat mach ho 13 nhirng hop chét béo:
Mach thang khong phan nhanh (normal).

Ly Ly
OO T
H H H H HHHHMHHH
n-pentan n-6ctan
Mach phan nhanh:
pEopy e
emenliiesme
H CH; H H H CH; H
izOpentan nedpentan
Céc hop chét khéng no (chta ndi ddi, ndi ba):
H—$=$—$=$—H CH3;CH,—C=CH
H H H H butin-1
) . butadien-1,3
Cac hop chat vong gom:
Vong riéng biét-chi c6 nguyén tir cacbon tham gia dong vong:
C—C—C—C, C=C_
C\ /C C\\ //C
C—C—C—C c—C

Di vong-cac nguyén tir tham gia dong vong ngoai nguyén tir cacbon con c6 cac nguyén
tir khong phai 1a cacbon nhu Oxi, Nito...Ciing twong ty nhu cac hop chat mach hé, cac hop chat
mach vong ciing c6 vong khong no chtra ndi d6i hodc nbi ba. Pic biét, mot trong nhitng vong
khong no rat quan trong d6 1a loai vong thom-vong chtra 6 nguyén tir ¢6 ba ndi d6i lién hop cia

cacbon hodc cacbon véi cac nguyén tur di to.

@ _ ‘
g “‘O )
N N
Benzen Naphtalen Piridin Kindlin

Trong loai hop chit thom nay con c6 loai vong 5 nguyén tir chtra 2 nbi doiva mot nguyén

ttr dj t6 chura cap dién t tu do:

L] \Q\

II\I 0
H
Pirol Furan Tiéphen
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1.1.5. Céch goi tén cac hop chat hitu co .

Trong hoa hoc hitu co cho dén nay ton tai nhiéu cach goi tén khac nhau. Dé goi cac diy
ddng ding cua hydrocacbon, ngudi ta thuong sir dung tén goi cua cac hop chat don gian nhat.
Vi dy hydrocacbon diy métan, hydrocacbon day étylen, hydrocacbon diy axétylen...Tat ca cac
hop chat hitu co khac con lai duoc xem nhu 13 dan xuit cua hydrocacbon. Dé goi tén cac hop
chat hitu co riéng biét, thuong st dung cac danh phap: danh phap thong thuong, danh phap Gio-
ne-vo (1892), danh phap IUC (International Union Chemistry) 1950, danh phap IUPAC
(International Union of Pure and Applied Chemistry) 1957...

A. Danh phap thong thuong:

Goi tén cac hop chat theo lich str thu nhan duoc, theo ngudn gbe ciia nguyén liéu ban
dau, theo phuong phéap tong hop...Vi du: khi mé (tir mo), axit focmic (focmic-kién), vanilin
(vani-cay Vani)...Nhiéu chat duoc goi tén cua nha bac hoc thu nhan dugc nd. Vi du xéton
Micler, hydrocacbon Titibabin... Mot s6 tén goi thong thudng duoc st dung rat rong rii trong hé
thong tén goi thé gidi. Vi du tén goi ctia diy déng dang ankan tir Cs tré di c6 phan gbc 1a s dém
hé latinh cong thém dudi —an (pentan, hexan, heptan...) nhung 4 hop chit dau (métan, étan,

propan, butan) lai 12 tén goi thong thuong vi phan gdc khong phai 12 s6 dém hé latinh.

B. Danh phap IUPAC:

Goi tén cac hop chat mach ho:

1. Goi tén 4 hop chit dau caa hydrocacbon no 13: métan, étan, propan, butan. Goi tén
cac hop chat tiép theo cua diy nay bang phan gbc 1a s dém hé latinh cong dudi —an: pentan,
hexan, heptan, octan, nonan, dékan...Tén goi chung cia hydrocacbon mach thfmg no la ankan.

2. Céc radical (phan géc) c6 hoa tri I duoc tao thanh tir hydrocacbon no mach hd bﬁng

cach tach di mot nguyén tir hydrd ¢ dau mach dugc goi tén bang cach thay dudi-an bang dudi —

yl.
Vidu: CH;CH,CH,CH,CHj; CH;CH,CH,CH,CH,-
Pentan Pentyl
CH;-CH,-C;H4-CH; CH;-CH,-C;H4-CH,-
Dékan békyl

3. Mach dai nhét duoc danh s6 tir dau nay dén dau kia bﬁng chit s6 latinh sao cho Vi tri
cac nhom mach nhanh co tong cac chi sb 1a nho nhét. Truong hop khi danh s6 tir diu nay dén
dau kia ma thu dugc mot s6 diy chi s6 cua cac nhom mach nhanh khéc nhau thi phai sip xép
ching lai theo thir ty ting dan. Day c6 téng cac chi s6 nhé nhat dugc xem 14 day c6 chi s6 dau

nho nhét.
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Vi du:
CH3—CH2—C|:H—CH2—CH3 CH3—(|:H—CH2—CH2—CH3
CH; CHj
3-métylpentan 2-métylpentan

(khéng doc 4-métylpentan)
CH3;—CH—CH,—CH—CH—CHj3
CH;3 CH; CHj
2,3,5-trimétylhexan(khéng doc 2,4,5-trimétylhexan)
CH3—CH,—CH,;—CH,—CH—CH—CH,;—CH,—CHj3

CH3; CH,CH,CH3
5-métyl-4-prépylnonan
(khéng doc 5-métyl-6-prépylnonan)

4. Céic phan gbc (radical phan nhanh hoa tri 1) dwoc goi tén bang cach
thém vao mach thang khong phan nhanh dai nhat ankyl (bat dau tir phia c6 hod tri tw do sb 1) tén
goi cadc mach nhanh.

Vi du: CH;CH,CH,CH,CH(CHj5)- CH;CH,CH,CH(CH;)CH,-
1-métylpentyl 2-métylpentyl
Mot sb nhom goi tat nhu sau:

(CH;),CH-  (CH;),CHCH,- CH;CH,CH(CH;)- (CH;);C-

[z6propyl izobutyl secbutyl tecbutyl
(CH;),CHCH,CH,- (CH3);C-CH,- CH;CH,C(CHj3),-
[z6pentyl néopentyl tecpentyl

5. Néu c6 2 nhom mach nhanh khéc nhau tro 1én thi c6 thé goi chiing theo thir tu chir cai
hodc theo d phurc tap ciia nhom (d6 16n khong gian cia nhom).

Vi du: Theo van chit cai:

CH;—CH,—CH;—CH—CH—CH,—CH3
Cabls CHy

Hai nhom étyl (C,Hs) va métyl (CH;) thi ch@t E dung trude chit M nén goi 1a 4-Etyl-3-

métylheptan.
Theo do phtrc tap ciia nhom:
Nhom cé sb nguyén tir cacbon nhiéu phtrc tap hon nhém cé sé nguyén tir cacbon it:
(CHj3);C- < CH3CH,CH,CH,CH ,-
Nhom phu ¢6 chi s6 nhd, it phirc tap nhom c6 chi s 16n:
CH;CH,CH(CH;3)CH(C,Hs)CH,- < CH3CH,CH(C,Hs)CH(CH3)CH,-

Goc no nho hon gdc khong no:
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CH3CH2CH2- < CH3CH=CH—

Gdc o chisd vi tri khong no nho s€ nhé hon vi tri 16n:
CH;CH=CH- < CH,=CH-CH,-

6. Khi c6 mat nhiéu nhoém thé gidng nhau ta ding céc tiép dau ngir: di-(2), tri-(3), tétra-

(4), penta-(5), hexa-(6), hepta-(7)...Vi du:
CH;CH,C(CHj3;),CH,CHj doc 1a 3,3-dimétylpentan.

7. Céc hop chat khong no c6 mot ndi doi, goi tén bang cach thay dudi —an bang dudi —en,
2 nbi déi thanh —adien, 3 nbi doi thanh —atrien...Tén go1 chung cho cac hogp chét d6 13 anken,
ankadien, ankatrien...

Vi du: Hop chat CH;CH,CH,CH=CH-CH ; goi la 2-hexen

CH;CH=CHCH,CH=CH, goi la 1,4-hexadien

Chu y: CH,=CH, étylen va : CH,=C=CH, allen khong theo hé théng danh phap TUPAC.

Biang cach chuyén d6i tuong ty nhu vay dé goi cac hop chat chira néi 3: ¢6 1 ndi 3 thi
d6i dudi —an thanh dudi —in, c6 2 ndi 3 thi ddi thanh dudi —adiin, c6 3 néi 3 thi doi thanh —
atriin...

Tén goi axétylen la danh phap thong thudng nén né khong thay doi theo quy luat trén.

Cac gbc anken c6 hoa tri I dugc goi bang cach thém vao phan dudi tir -enyl,

dienyl...con cac goc ankin ¢ hoa tri I thi thém vao duéi —inyl, -diinyl. ..

Vi du:
CH;—CH=CH— CH3;—CH=CH—CH,— HC=C— HC=C—CH;—
1-prépenyl 2-butenyl étinyl 2-prépinyl
8. Goi tén cac hop chit vong twong tu nhu cac hop chit mach hé c6 thém tiép dau ngir
xyclo-.
Vi du:
/CHz /CH2
AR NS0 N T s S
CH——CH, CHf/—CH— Hzc\ /CH2 Hzc\ /CH2
CH, CH;
xycléprépan xycléprépyl xycléhexan xycléhexyl

1.2. CHAT TINH KHIET

Khai niém vé chit nguyén chat (mot chat don gian hay mot hop cht) 1a nhimg chit duoc
ciu tao tir nhimg phan tir gibng nhau. Nhung trong thuc té kho c¢6 thé thu nhan duoc nhimg chat
nhu vay, do d6 cac nha hoa hoc hitu co tinh ring nhitng chit c6 chita 99% chat hitu co dugc goi

1a chat hod hoc tinh khiét. Pé danh gia do tinh khiét cua cac chat, thuong dung cac phuwong phap
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vat Iy nhu nhiét d0 ndng chay, nhi¢t d§ dong dac, nhiét 4o so1 & ap suat nhat dinh, chi s6 khuc

xa, 40 quay cuc, cac loai quang pho...

1.2.1. Céc phuong phap thu nhan cht tinh khiét.

1.2.1.1. Phuong phép két tinh.

Diy 1a phuong phap quan trong nhat dé tinh ché cac chét rin. Ta hoa tan dén mirc bio
hoa san phém thd trong mot dung mdi thich hop ¢ nhiét d cao, loc nong dung dich khoi céc
thanh phan khong hoa tan rdi dé ngudi va nhu thé 1 hop chét s& két tinh lai dudi dang tinh khiét
hon.

a. Lya chon dung moi: trong dung moi dugc lya chon hop chét phai it tan & nhiét do thép
nhung tan t6t khi dun ndéng con cac tap chat néu tan cang nhiéu thi cang t6t. Theo kinh nghiém,
thudng mot chat duge hoa tan tot trong dung mdi c6 cau trac hoa hoc tuwong ty voi nd, nhat 1a
dbi véi cac hop chit co cdu trac don gian. Vi du: cac hydrocacbon tan tét trong cac dung moi
thudc loai hydrocacbon, éte, con cac andehyt, phénol, ancol, axit cacboxylic tan tdt trong H,0,
ancol... T4t nhién dung moi dugce lvya chon khong duge lam thay ddi chat hoa tan vé& mit hoa
hoc.

b. Céch tién hanh: trudc hét ta dun nong hop chét can két tinh trong mot lugng dung moi
khong du dé hoa tan luong chit do, sau d6 ta dun séi dung méi va qua sinh han can thin cho
thém dung méi vao cho dén khi hoa tan hoan toan chét két tinh trong dung moi dang sdi. Loc
noéng dung dich, 1am lanh s& thu dwogc chit ran tinh khiét hon.

1.2.1.2. Phuong phép chung cét.

Chung cat 1a phuong phép tach va tinh ché quan trong nhat ddi voi cac chat 1ong. Trong
truong hop chung cat don gian, ta cung cip nhiét cho mot chat 1ong dén khi chat d6 soi va hoi
ngung tu duoc tao thanh trong mot dng sinh han. Hung iy chat 1ong d6 ta dugc chét long da
chung ct tinh khiét hon. Vi trong trudng hop ndy chi c6 mot tudng (tic 13 hoi) chuyén dong
nén ta goi 1a chung cat ciing dong hay chung cat don gian. Nguoc lai néu c6 mot phan hoi duge
ngung tu chdy nguoc lai véi dong hoi va lai nho vao binh dang s6i ta goi 1a chung cit nguoc
dong (con goi la chung luyén — rectification).

a. Chung cat don gian: Tién hanh chung cit don gian hop li hon ca 1a khi nhiét do s6i &
vao khoang 40-150°C (& cao hon 150°C cac chat hitu co d& bi phan huy, thdp hon 40°C dé bi
mat mat nhiéu). Vi vay cac chit 1ong s6i cao hon 150°C phai tién hanh chung cit duéi chan
khong.

Chung cat don gian chi thich hop véi cac hdn hop 1ong gdm cac ciu tir ¢6 nhiét do soi

khac xa nhau.
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Chu y khi tién hanh phai di€u chinh sao cho tdc d¢ chung cat trong mot giay khong qua 1

dén 2 giot roi xudéng binh himg. Khi chung cat phai lap dudng cong cho qua trinh soi- tirc 1a vé
duong biéu dién su thay d6i nhiét d6 v6i luong chat 1ong chung cat duoc T= f(x) ml.

b. Chung cat phan doan (tinh cat): Trudng hop nay ap dung khi chung cat don gian
khong tach duoc hdn hop ra khoi nhau (thuong 13 khi hiéu sé diém soi cta cac chit nho hon
80°C). Khi tién hanh bang phuong phap nay trong cdt chung cat ¢ phia dudi co nhiét do cao
hon & phia trén nén hoi c6 nhiét d6 cao di tir dudi 1én truyén nhiét cho chét 16ng ngung tu tir
trén xudng, lam cho mot phan cau tir dé bay hoi trong chat 16ng bi ngung tu lai, tiép tuc bay hoi
1an 2, 1an 3...con mot phan ciu tir khé bay hoi trong pha hoi bi ngung tu thanh 16ng va tiép tuc
di xubng gan dudi cot cat. Két qua cua qua trinh 1ip lai nhiéu 1an nhu vay cho ta thu duoc chét
1ong cét ra tinh khiét hon va chét 16ng con lai trong binh cat ciing tinh khiét hon.

c. Chung cit 16i cudn bang hoi nudc: Néu hai hop chat khong hoa tan vao nhau thi ap
suat hoi cuia chung khong anh huéng dén nhau. Ta co:

fa= pa

vap=ps t ps

fs = ps

Trong d6 fa, f; 13 4p suét riéng phan cua A, B.

Pa, Pi 12 4p suét hoi bdo hoa cua A, B tinh khiét & cung nhiét 6 T°C.

Mot chét sb6i ¢ nhiét d6 ma ap sudt hoi clia né can bang véi ap suit hoi cia khi quyén.
Nhu vdy néu ta dun hai chat 16ng khong hoa tan vao nhau thi hdn hop d6 s& sbi ¢ nhiét do ma
téng ap suat hoi cua 2 chét 16ng bang ap suat khi quyén. Diéu d6 c6 nghia 1a diém soi ctua hén
hop nhu vy bao gio cling thap hon diém sbi cua cau tir c6 diém soi thap nhat. Trong thuc té
thuong dung chat 1ong thir 2 13 nudc, vi vy chung cit hdn hop nhu vdy c6 thé tién hanh ¢
nhiét do thép hon 100°C. Tat nhién nuée khong duoc tron 1an va tac dung véi chét can chung
cét.

Céach tién hanh: Ta dan hoi nudc duogce tao ra tir mot binh béng kim loai hoac thuy tinh
vao day cuia binh cat hinh cu. Trudc d6 can dun dung dich can chung cat cho t6i gan sbi dé trg
luc cho qua trinh cit. Binh thu san pham s& thu duogc hai 16p chét 1ong (nudc va chat can tinh
ché) duoc tach ra bang phuong phap gan hoic bang xiphong. No6i chung ta chung cat dén khi
nao chét 1ong cat khong con tach thanh hai 16p nira. Di véi chét 16ng c6 nhiét do s6i cao co thé
thay nudc bang étylen hodc glyxérin.

1.2.1.3. Phuong phép thiang hoa.
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Phuong phép thang hoa la phuong phap ma trong d6 nguoi ta lam boc hoi cac chat ran va

sau d6 dé ngudi chung c6 thé ngung tu truc tiép lai dudi dang chat ran ma khong phai lam néng
chay chung.

1.2.1.4. Chiét.

Chiét 1a viéc chuyén mét chat & dang hoa tan hay dang huyén phu tir mot tudng nay sang
mot tudng khac.

a. Chiét cac chit ran: Vi du chiét dudong ra khoi mia hodc cu cai dudng. Trong phuong
phap chiét don gian mot 1an, ta dun néng hop chit can thiét voi dung méi trong mot binh cau 6
sinh han hoi luu, loc ndng hodc dé ling cho trong rdi tach cac phan riéng ra khoi nhau. Trong
phuong phap chiét don gian nhiéu lan, ngudi ta lip di 1ip lai nhiéu 1an nhu d3 mé ta & trén.

b. Chiét chat 1ong, chiét cac dung dich huyén phu: Ta cho dung dich nudc hodc huyén
phu nudc dé chiét vao mot phéu chiét va cho thém dung méi chiét voi khoang 1/5 dén 1/3 thé
tich chat long d6 vao phéu. Pong kin nit phéu chiét va lic manh mot sé lan, sau d6 dé yén,
dung dich phéan thanh 2 16p va tach ldy 16p dung méi. Theo kinh nghiém thi ding it dung méi va
chiét nhiéu 14n c6 lgi hon 1a chiét mot 1an véi ca lugng dung méi dé chiét.

1.2.1.5. Sac ky.

Phuong phap sic ky do nha bac hoc ngudi Nga Svet 1an dau tién dua ra va ngay nay né
duoc tng dyung rat rong rai trong nhiéu linh vuc thuc té. Phuong phép sic ky gém c6 cac dang:
sic ky gidy, sic ky cot, sic ky 16p mong, sic ky khi.

a. Sac ky gidy: Pay 1a loai sic ky phan bo ma trong d6 tuéng dong 1a hdn hop chat can
tach va tuéng tinh 12 nude (hodc dung méi khic nhu dau silicol, dau parafin, dau hoa) tam 1én
gidy (xenluld). Ta cho chat 1én mot diém nhét dinh trén mat gidy (diém xuat phat), khi tuéng
dong chay qua, cac chat dugc tach ra. Ta tién hanh sic ky gidy trong mét binh kin ma khong

gian da dugc bao hoa vai tat ca cac cau tir ctia hé dung mdi dugc str dung.

©- O O O |

1.1
< 1T ,l

h2

h3

H

bai lugng dac trung cho vi tri cia cac hop chét sau khi tach 1a tri s6 Ry (ratio of front):

khodng cach tur diém xuéat phat dén trung tam vét chat(h)

R= 2 . ; , .
f  khoang cach tir diém xuét phat dén tuyén dung méi (H)

b. Sic ky cot: Ta cho chat mang (6xit silic xdp, silicagen, bot xenluld) co tam tudng tinh

vao cdt, sau d6 hoa tan hon hop chét can tach trong tuéng dong va cho lén dau cot. Sau khi
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dung dich da tham vao cot, ta rira véi nhitng luong tudng dong khéac nhau. Ta thu san pham tach

vao nhing binh himg khac nhau, lam bay hoi hét dung méi va thu 1ay san pham tinh khiét.

c. Sic ky 16p mong: Day 1a loai sic ky hap phu ma trong d6 ta sir dung mot cot hé dudi
dang mot hop chat hap phu mong duoc trai 1én mot tim kinh. Thuong dung nhiing tdm kinh c&
(50 x 200mm, 200 x 200mm) dé d& 16p chat hip phu (silicagen, 6xit nhom tron dat sét...). Cach
tién hanh sic ky 16p mong giéng nhu sic ky gidy trén dy.

d. Sic ky khi: Pay 13 mot phuong phap hién dai ¢6 hiéu luc cao ma trong d6 hdn hop
chat dugc phan bd giita tudng tinh (10ng) va mot khi tro va viéc van chuyén duoc tién hanh
trong tudng khi. Phuong phép chi gidi han cho nhiing chat d& bc hoi ma khong bi phan huy &
nhiét do cao hay trong khi phan huy cho nhitng san pham xac dinh duéi thé hoi.

Nguyén tic hoat dong cia mdt may sac ky khi: tuéng tinh (parafin, cac diankyl phtalat,
cac polyglycol...) duoc tdm trén mot vat liéu mang & thé rin (6xit silic, dat sét...) duoc dat
trong cot tach (duong kinh cot khac nhau khoang tir 6mm dén 0,25m). Dudi mot thé hiéu ap
suat khong doi, mot ludng khi (hydrd, héli, nito, agon, 6xit cacbon) chay qua cot tach va hdn
hop chét can tach vao dau cot duoc dua vao ludng khi nay. Dong khi mang chét chay qua cot va
trong qué trinh do cac chit d3 duoc tach ra khoi nhau, duoc do va duoc ghi nhéan béng mot hé
thng phat hién thich hop.

— Chat can tach dua vao

<«——Khimang

~—|Tudng tinh

May phat hién May ty ghi

Khi quyén Thiét bi hiing
So dd mot may sic ky khi.
1.3. Cong thirc phan tir ctia cac chét hitu co .
Dé tién hanh x4c dinh cong thirc phan tir ciia mot chét hiru co ta can phai:
1. Phan tich dinh tinh cac nguyén t6 - tirc 1a xac dinh nhimg nguyén td nao ciu tao nén

phan tu.
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2. Phan tich dinh lugng cac nguyén td - tuc 1a xac dinh s6 luong céc nguyén tir cua cac

nguyén td cau tao nén phén tir va 1ap cong thirc don gian ctia phan ti.

3. X4c dinh phan tir lugng cia phan tr - 1ap cong thirc dung cua phan tu.

1.3.1. Phén tich dinh tinh cac nguyén td.

a. Phat hién cacbon va hydrd: Sy c6 mit ciia cacbon va hydrd duoc phat hién bang phan
g d6t chay hop chat hitu co véi oxit dong.

(C, H) + CuO-——%____Cu + CO, +H,0

CO, thoat ra trong phan tmg duoc phat hién bang Ba(OH), cho két tia BaCO; mau tring,
con H,O duoc phat hién bang CuSO, cho hop chat CuSO4.5H,0 ¢6 mau xanh.

b. Phat hién Nito: Néu trong hop chét c6 chira Nito thi khi d6t chdy né s& toa mui khét
gidng nhu mui toc chay hodc dun véi voi t6i xut s& nglri thdy mui améniac bay ra. Mot phuong
phap t6t hon 14 dun ndéng chay mau hop chit cAn xac dinh véi natri kim loai. Néu phan tng xay
ra thi s& tao thanh mudi natri xyanua.

Nho vao dung dich ctia mudi ndy mot vai giot ciia dung dich mudi sat II va sat I11, dun t6i
s0i va sau khi 1am lanh axit hod bang dung dich HCI. Néu c6 két tia xanh phd (xanh po-ruyt-

x0) thi chtng t6 hop chat co nito.

Na + (C,N) —> NaCN
2NaCN + FeSO4 —> Fe(CN); + NazSOq4

Fe(CN); + 4NaCN —> Nay[Fe(CN)g]

Nay[Fe(CN)s] + 4FeCls HE > Fe,[Fe(CN)g] + 12NaCl

xanh phd
Phét hién halogen: Dung diy dong mong ddt trén ngon lira cho dén khi hét ngon Itra mau

xanh, sau d6 cho mot lwong nho mau chat 1én dau day dong va ddt tiép. Néu ngon ltra lai xuat
hién mau xanh thi chimg to hop chét c6 halogen. Ta ciing c¢6 thé phat hién halogen bang cach
dun néng chay mau chat v4i natri kim loai.

(CCH, X)) + Na —> NaX
Phét hién ion X bing Ag* cho két tia AgX.

1.3.2. Phan tich dinh luong cac nguyén t6.

Nguyén tic chung: D6t chay hoan toan mét luong dd duoc can chinh xac ciia mot hop
chat hiru co tinh khiét voi mot lwong du CuO khan. Cacbon va hydrd s& chuyén hoan toan thanh
khi cacbonic va nudc. Dung mot luong 6xy kho dé dudi hét san pham dbt chdy vao nhitng 6ng
hép thu riéng biét: 6ng dung clorua canxi khan hép thu hoi nudc, con éng dung hydroxit kali

hap thu khi CO,. Hai 6ng ndy di duoc can chinh xdc tir trudc va sau khi thi nghiém. Hiéu s6
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gitra hai 1an cén s€ cho biét khoi lugng nudc va khi CO, da dugc tao thanh, tir d6 c6 thé tinh ra

duoc hydrd va cacbon. Ngay nay ngudi ta dung may xac dinh nguyén t6 cta Libis-Pregli.

AN

ch(ra NO

h&p thuCO, hap thuH0
mau chat

hap thu CO, va H,0O

ngung tu HZO—____

M4y phan tich nguyén té Libis-Pregli

bé chuyén NO thanh HNO3, can cho vao binh chira KMnO,4 va H,SO, dam dac. Ta cling
c6 thé dung may phan tich nay dé dinh lugng halogen.

Dé dinh lugng nito c6 thé ding cac phuong phéap sau day:

a. Phuong phap Dumas-Pregli: trong phuong phép nay, nguoi ta d6t chay hoan toan mot
chat hitu co da duoc can chinh x4c véi CuO du trong mot dong khi cacbonic. Oxit nito tao
thanh duoc khtr bang Cu kim loai va N, giai phong dugce dan vao nito ké dé xac dinh thé tich.
Biét thé tich khi nito, ap suat va nhiét d6 ctia khi c6 thé tinh dugc luong nito ctia hop chat.

b. Phuong phap Kien-dan (Kjeldahl): Mot chit hitu co d3 duoc can chinh xé4c, duge dun
v6i axit sunfuric ddm ddc c6 mot it mudi thuy ngan 1am xuc tac. Trong phan (mg nay nito s&
chuyén ho4 thanh mubi amoni sunfat, sau d6 dun véi dung dich kiém manh s& giai phong NHj.
Cho NH; vao mot luong axit du di duoc chuan d6. Sau khi dinh luong phan axit du khong bi

trung hoa boi NH; s€ tinh ra dugc lugng NH; tir d6 suy ra khoi lugng nito.
(C,HLN) + HySO4(d) ——> (NHyg)2SO4 + - - -
(NH4),S0, + HO —> NH; +

c. Pinh lugng 6xy: Oxy khé dinh luong tryc tiép nén thuong nguoi ta dinh luong cac
nguyén t6 khac trude roi lay hiéu s giira 100% véi tong s6 phan trim cta cac nguyén t6 da tim
thiy.

1.3.3. Xdac dinh phan tur lugong.

C6 nhiéu cach khac nhau dé xac dinh phan tir luong ctia hop chat nhung thudng hay ding
ty khoi hoi cua chat hiru co can xac dinh so v&i khong khi:

M=29D (D- ty khéi hoi cia chét hitu co so v6i khong khi)
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Nguoi ta cling thuong dung phuong phdp khoi lugng riéng cua Dumas bang cach do thé

tich cia mot luong khi di biét trude & mot nhiét do va 4p suat xac dinh, tir d6 c6 thé tinh ra
phan tr luong cua nod.

1.3.4. Lap cong thuc phan tu.

Dé 1ap cong thirc phan tir cia mot hop chét hitu co thudng phai:

1. Tinh khi lwong cac nguyén t6 ra phan tram.

2. Chia thanh phan phan trim cic nguyén t6 cho khéi lugng nguyén tir ctia chiing dé biét
sd nguyén tir gam ctia moi nguyén td.

3. Thiét 1ap ty 18 s luong cac nguyén tir ciia cac nguyén td bang cach chia cho sé nho
nhét.

4. Lap cong thirc phan tir don gian.

5. Lap cong thirc dung cua phan tir bang cach dbi chiéu véi phan tir lvong cta nod.

1.4. CAU TRUC PHAN TU CUA HOP CHAT HUU CO

1.4.1. Pdng phén cau tao.

Néu hai hodc nhiéu hop chat khac nhau c6 ciing cong thirc phan tir nhung c6 mot sd tinh
chat vat 1y hoic hod hoc khac nhau thi ngudi ta goi chiing 1a cac hop chat déng phan cua nhau.

DPong phan cau tao 13 loai ddng phan ma trong d6 cdu tao ctia ching co su khac nhau vé
thi ty lién két giira cac nguyén tir vi nhau. Ngudi ta con goi dong phan nay 1a dong phén lién
ket.

Vi du: Hop chit hydrécacbon C4H;, c6 thé ton tai dudi hai dang d@)ng phan cAu tao sau

day:
BB S
aesssiliasae
H H H H H C_H
H” | “H
H
Hydrocacbon CsH, ton tai dudi 3 dang d@)ng phan ciu tao:
SESE LS I,
T T L
H H H H H CH; H H CHzH

Khi s6 lwong ctia nguyén tir cacbon trong phan tir hydrocacbon ting 18n thi sd lugng cac
ddng phan ciu tao ting rat nhanh. Vi du C¢ c6 5 ddng phan, C1-9, Cg-18, Cp-366 319, Cyo-
62.491.178.805.831 dong phan.
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Mot loai dong phan cau tao khac xuat hién khi phan tir cua cac hop chat hydrocacbon co

chtra cac lién két boi. Vi du hop chit hydrocacbon C,Hg ton tai dudi 2 dang ddng phan sau:

BB E I S
H—?—?—CZC—H va H—(lf—CZC—$—H
H H H H

1.4.2. Bong phan lap thé.

Ddng phan lap thé 1a nhimg hop chat c6 cung thanh phan cu tao nhung khac nhau vé sy
phan b khong gian cua cic nguyén tir hodc nhém nguyén tir trong phan tir. Hién nay ngudi ta
chia dong phan lap thé thanh 3 loai: dong phan quang hoc,dong phan hinh hoc, déng phan cau
dang dwa vao dic diém céu tric khong gian cling nhu cac tinh chit Iy hod khac nhau cta chung.

1.4.2.1. Pong phan quang hoc.

DPong phan quang hoc 13 nhitng hop chét c6 mot hay nhiéu trung tdm vat (cacbon bat d6i
ximg, mot phan cua phan tir) khong tring v6i anh. Co hai loai dong phan quang hoc 1a dong
phan quang hoc dbi quang va dong phan quang hoc khong ddi quang.

a. Pong phan quang hoc dbi quang: Pdng phan quang hoc ddi quang 1a 2 chét c6 thanh
phan giéng nhau, chi khdc nhau mot tinh chat 1a mat phiang phan cuc ciia anh sang phan cuc
quay di nhitng goc c6 tri sd gidng nhau nhung nguoc chidu nhau (chiéu quay sang phai duoc ky
hiéu bang dau +, chiéu quay sang trai bang du -) va 2 dong phan nhu vdy v6i nhau tao thanh
mot cip dbi quang.

Truong hop trung tim bat dbi 1a nguyén tir cacbon bat ddi ximg (ky hiéu Ia "C) - tire 1a
nguyén tir cacbon lién két véi 4 nhom thé hoan toan khac nhau. Mot phéan tir c6 chira mot
nguyén tu "C ¢6 thé ton tai dudi 2 dang dong phan: 1 quay phai va 1 quay trai ddi xing véi
nhau nhu vt va anh qua guong nhung khong thé chong khit 1én nhau dugc, twong tu nhu 2
chiéc giay ctia mot doi gidy hodc ban tay phai va ban tay trai. Vi du mé hinh t&r dién cua axit (-)-

lactic va (+)-lactic sau day:

COOH , COOH
i
N . ®
OH [ HO
CH3 CH3

mat phéng guong
Cap dbi quang trén day cua axit lactic dugc biéu dién bang mé hinh khong gian nhung

d6i véi nhitng phén tir phire tap thi st dung phuong phap nay khong thuén tién. Vi vy Fisho da
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dé nghi mdt phuong phap biéu dién khong gian cua cac dong phan quang hoc trén mat phang

goi 13 cong thie chiéu Fisho. Pé co cong thirc chiéu Fisho, ta it mé hinh t dién cua phén tir
sao cho nguyén tir cacbon bit ddi ximg nim trong mit phing gidy, cac lién két 'C-b va "C- ¢
nam trong mat phing nim ngang hudng tir mat phing gidy dén nguoi quan sat. Cac lién két "C-

ava C-d nam trong mit phing thiang ding huéng ra xa ngudi quan sat.

d
M0 hinh tir dién ctia *Cabced Cong thirc chiéu Fisho cia *Cabed
Chiéu cac lién két xuéng mat phang gidy, ta s& co cong thic chiéu Fisho. Axit lactic trén

day duoc biéu dién dudi dang cong thic chiéu Fisho nhu sau:

COOH ; COOH
H+0H HO—'—H
CH; | CH;

Do6i voi mot chat quang hoat, nguoi ta thuong dung do quay cuc riéng [o] dé dic trung
cho nd. [a] c6 thé co gia tri am hodc dwong khac nhau tuy theo chit quang hoat 1am quay mit
phang ctia anh sang phan cuc vé bén phai hodc bén trai.

b. Pong phan quang hoc khéng d6i quang: Pong phan quang hoc khong ddi quang 1a
nhitng ddng phan 1ap thé cia nhau theo nghia chung nhung ching khong phai 14 nhitng dong
phan vat-anh cta nhau. Pong phan quang hoc khong dbi quang c6 thé xuit hién trong mét sd
trurong hop sau:

1.Céc to hop bat ky ciia mot dang ddi quang cia cip ddi quang nay voi cac dang d6i
quang cua nhiing cip ddi quang kia (trudng hop cia cac hop chét c¢é tir hai cip ddi quang tré
1én). Vi du 3-phenylbutanol-2 c6 déng phan I va II 1a mot cap doi quang, IIT va IV 13 mot cip
d6i quang khac. Con cac t6 hop caa I véi III hodc IV, 11 véi III hodc V 1a nhiing dong phan

quang hoc khong d6i quang ciia nhau.
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CH; | CH; CH; | CH;
H——OH | HO——H H——OH | HO—|—H
H——CeHs | HsCe———H HsCe——H | H——CelHs

CH; | CHs CHy | CHs
[@]=-0,69  [a]=+0,68 [@]=-302  [o]=+30,9

2. Cac dong phan mézo: Chung 1a nhitng ddng phan 1ap thé ma phan tir cia ching c6
chtra 2 hodc nhiéu trung tAm bat d6i xting nhung gitra hai ntra cta ching c6 su d6i xting vat-
anh, do d6 d6 quay cuc cua chiing bj triét tiéu khién cho dong phan mézo khong quang hoat. Vi
du axit tactric chira hai nguyén tir 'C (giéng nhau) c6 mot cip ddi quang va mot dong phan

mézo6 dugc biéu dién bang cong thurc chiéu Fisho nhu sau:

COOH | COOH COOH
HO——H | H——OH H——OH
H——OH | HO——H "H——OH
COOH COOH COOH
Cap déi quang Pong phan mézo

c. Bién thé Raxémic: Bién thé Raxémic 1a hon hop gdém céc luong bang nhau ctia dong
phan quay phai va dong phan quay trai. N6 c6 d6 quay cuc riéng bang 0 va duoc ky hiéu 1a ().

1.4.2.2. Bdng phan hinh hoc.

Pong phan hinh hoc 14 dong phan 1ap thé giy nén boi sy phan bd khong gian khic nhau
clia nguyén tir hay nhom nguyén tr xung quanh phan ctmg nhéc cua phan tir. Phan cting nhic
c6 thé 1a mot ndi doi, 1vong hodc 1 phan vong trong xycléankan. ..

1. Truong hop phan ciig nhac trong phén tir 1a mot ndi doi ta co cac loai dong phan:

a. Dong phan cis-trans xuat hién & cac ndi doi C-C khi c6 hai nguyén tr hodc nhom

nguyén tir nam cung phia hoic khac phia ctia mat phang [7.

A A

DPéng phan CIS Déng phan trans

Vi du: 1, 2-dicloéten c6 2 ddng phan sau day:
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Cl\ /Cl Cl\ /H

u’ AN T u’ N

cis-dicloéten trans-dicloéten
Pong phan syn-anti ciing 1 ddng phan cis-trans nhung ching dugc xuit hién & cac

hop chat c6 nd1 doi gifra nguyén tir cacbon v&i mot nguyén tir di to hodc gitra cac di to v61 nhau.

HsC CeHs HsC
5Ce C_N/CHg HsCe ) H5C6\N_N s 615 Hs 6\N:N
C=D =N =2 N=NG

H CH3 syn anti CoHs

H :
syn anti
b. Trudng hop phan cimg nhic cua phan tir 1a mot ndi don hodc mot phan vong trong cac

hop chét vong. Vi du: axit métylxyclopopandic c6 dong phan cis va trans nhu sau:

CH, . COOH H COOH
H
H cis : CH, trans

Twong ty nhu vay hop chét 1, 3-dimétylxyclohexan c6 2 dong phén:

i j % ;j LCH
3
CH, ) CH CH,
cis 8

trans

1.4.2.3. Pong phan ciu dang.

Pong phan ciu dang 1a dong phan 1ap thé dong ctia cac phan tir hitu co dugc phan biét
nhau boi sy phan bd khong gian cua cac nguyén tir hoic nhom nguyén tir & trong cling mot cau
hinh. Su chuyén hoa tuong ho gitta cac déng phan cau dang duoc thuc hién bdi sy quay quanh
cac lién két don hodc sy bé gap cuia cac phan vong.

DPong phan cdu dang quay xuét hién & cac hop chat mach ho khi cé su quay cua cic
nguyén tir xung quanh truc cia mot hay nhiéu lién két don ma khong lam dut lién két nay. Dé
biéu dién cac dong phan ciu dang, nguoi ta thuong dung cong thirc phdi canh, hodc cong thirc
chiéu Niumen.

Theo cach biéu dién phdi canh, lién két giita hai nguyén tir cacbon hudng theo duong
chéo tir trai qua phai, dudong ké vach ding dé chi cac lién két nim trong mat phang gidy, duong
gach song song nhon dan chi cac lien két hudng vé phia dudi mat phang gidy, duong dam hinh

tam giac chi cac lién két huéng vé phia trén mit phing gidy.
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c b
Trong cong thirc chiéu Niumen, phan tir dwoc nhin doc theo lién két C-C (nghia 14 truc

lién két nay truc giao v&1 mat phing giéy).

Nhu vy hai nguyén tir ndy hoan toan che khuat nhau va ngudi ta biéu dién ching bang
mdt vong tron chung (thuc té 13 hai vong tron chong khit 1én nhau). Céc lién két va cic nhom
thé ndi v6i cac nguyén tir cacbon dugc chiéu 1én mit phang vudng goc voi truc ndi hai nguyén
tir cacbon (mit phing gidy). Dé phan biét hai hé thong céc lién két ndi voi cac nguyén tir cacbon
thir nhat va tht hai, nguoi ta kéo dai cac lién két cia cac nhom thé véi cac nguyén tir cacbon &
gan dén tdm cua dudng tron, con cac lién két cua cac nguyén tir v6i nguyén tir cacbon ¢ xa thi
chi gap duong tron ma thoi.

Vi du: & étan hai nhém métyl c6 thé quay xung quanh lién két don C-C khién cho phan tir
c6 thé co vo sb cau dang khac nhau trong d6 c6 hai cau dang t&1 han. Mot ciu dang c6 thé nang
cao nhit Gmg v&i goc quay ctia nhom métyl 1a 120°, 240°, 360° goi 1a cdu dang che khuét II,
IV, VI (thé ning cao nhit do 3 cip hydrd ¢ ddi dién nhau nhat va & gin nhau nhit nén day nhau
manh nhét), va mot cau dang c6 thé nang thap nhat Gmg véi cac goc quay ctia nhom métyl 1a
60°, 180° va 300° goi 1a cAu dang xen k& L, III, V (c6 thé ning thap nhit do 3 cp hydré ndm & vi

tr cach xa nhau nhat nén day nhau yéu nhat).
n H HH n H HH n H HH
I 1l 111 v \ Vi

Su bién ddi thé nang khi nhom métyl quay mot vong tir 0 dén 360° dugc biéu dién trén
gian do sau (phan tr métan trai qua 3 cau dang che khuat khong khac biét nhau va 3 cdu dang
xen k& dong nhat nhau hang rao thé ning lip lai 3 1an). Nhu vay cdu dang xen k& c6 thé ning
thdp nhat nén 14 dang bén nhit. Truong hop & métan day cac cdu dang I, III, V o thé niang thap

nhat do d6 ching bén nhat, diy cac cau dang II, IV, VI c6 thé ning cao nhat nén it bén nhat.
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A E(Kcal/mol)
11 1V M

géc quay ¢°

>
>

60 120 180 240 300 360
Gian dé nang lugng cla étan

1.5. LIEN KET HOA HOC.

1.5.1. Céc loai lién két hoa hoc.

Su phét trién cua 1y thuyét vé lién két hoa hoc - tirc 1a Iyc giit cic nguyén tir lai v6i nhau
trong phan tir dugc chia 1am hai thoi ky: thoi trude nam 1926 va tir d6 cho dén nay. Nam 1926,
nha bac hoc Kosen di dua ra thuyét lién két ion va nha bac hoc Luit da dua ra thuyét lién két
cong hod tri. Noi dung cua hai 1y thuyét d6 co thé tom tit nhu sau:

Trong nguyén tir hat nhan mang dién tich dwong duoc bao quanh béi cac dién tir phan bd
thanh cac 16p khac nhau. Trén mdi 16p c6 sd dién tir nhat dinh: 2 dién tir trén 16p thir nhat, 8
dién tr trén 16p thu hai, 8 hodc 18 trén 16p thur 3...Su tao thanh hop chét 1a két qua tao thanh
16p dién tir bdo hoa (gidng khi tro) clia cic nguyén tir trong phan tir. Lién két ion xuét hién do
két qua cua su chuyén dich electron. Vi:du qua trinh tao thanh hop chat LiF.

‘ L1—>L1 e

Do lyc hitt tinh dién dan dén tao thanh LiF.

Lién két cong hoa tr1 dugc hinh thanh br:ing doi dién tor goép chung. Vi du: su tao thanh
phan tir hydrd, mdi nguyén tir hydrd ¢ 1 dién tir nén khi tao thanh phan tir 2 nguyén tir di gop
chung céc dién tir lai dé 1am day 16p dién tir cho nhau.

H + H—> H:H
Tuong tu: :F- + «fi: —— F:f
H + ‘F: —— H:f
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1.5.2. Thuyét co hoc lugng tir.

Nam 1926, nha bac hoc Schrodinger da dua ra thuyét co hoc lugng tir dugc biéu dién
dudi dang mot phuong trinh toan hoc vé su phu thudc cua su chuyén dong cua cac dién tur vao
nang lugng cua nd. Phuong trinh nay goi 1a phuong trinh song (electron khong nhitng mang
tinh chat hat ma con mang tinh chit song). Phuong tinh song rat phirc tap khong thé cho két qua
chinh x4c nén phai ding phuong trinh gin dung goi 1a ham s6 song. Ham séng nao cho gié tri
ning luong cang thap ham song d6 cang ding. Tuy mang tinh chit gan dung song thuyét co hoc
lugng tur da giai thich duoc nhiéu hién tuong dac bi¢t 1a sy tao thanh phan tir va nguyén tur.

1.5.3. Ocbitan nguyén tu.

Phuong trinh song khong cho phép xac dinh chinh x4c vi tri ciia dién tr trong mot thoi
diém nhat dinh, tbc d6 va quy dao chuyén dong cta ndé nhung cho phép xac dinh xac suit tim
thdy dién tir & mot thoi diém xac dinh. Pon vi khong gian ma xac suit tim thy dién tir ¢ 46 1a
16n nhét goi 1a ocbitan. C6 nhiéu ocbotan sap xép xung quanh hat nhan khac nhau, ¢6 hinh dang
va kich thudc khac nhau. Dang ocbitan cua di¢n tor dugc xac dinh bo1 nang lugng cua no. bé
thudn tién nguoi ta biéu dién dién tir dudi dang cac dam may (gidng nhu tAm anh bi md). Hinh
dang cta dam may chinh 13 hinh dang ctia ocbitan. Cac ddm may nay khong ddng nhét. Ocbitan
c6 ning luong thip nhat 13 1s-ocbitan.

A A

- -

\4
\4

% /

1s-obitan
Ocbitan khong c6 gi6i han xac dinh vi xac sudt tim thay dién tr ¢ rat xa hat nhan van

c6. Trong giéi han biéu dién ¢ hinh trén c6 nghia 13 x4c suét tim dién tir & d6 13 95%.
Tiép theo 1s-ocbitan 1 2s-ocbitan c6 mirc ning luong cao hon do luc lién két tinh dién

gifra hat nhan va electron yéu hon. Cac ocbitan tiép theo la 3s-ocbitan, 2p-ocbitan: Py, Py, P,...
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R

Cac ocbitan 2p

Su phan b dién tir & trén cac ocbitan tuan theo nhiéu nguyén ly khac nhau, dic biét
nguyén 1y ngoai trir Pauli c6 ¥ nghia rat 1on. Theo nguyén Iy nay trén mot ocbitan xac dinh chi
c6 thé co ti da 1a 2 electron véi diéu kién chung c6 sb luong tir spin ddi nhau.

[.5.4. Ocbitan nguyén tu.

Trong phan tr cling nhu trong cac nguyén tir riéng biét cac electron chiém céc ocbitan
tuong (mg v&i cac quy tic phan bd ching, chi khac & ocbitan phén tir ¢ nhiéu hat nhan. Dé st
dung phuong trinh song trén ddy cho ocbitan phan tir nguoi ta dua ra 2 diéu cho phép:

a. Moi mot cap dién tur chi dinh vi (gidi han) xung quanh hai hat nhan nguyén tir

b. Dang cac ocbitan cua céc electron dinh vi va su sép xép cua chuing phu thudc vao

dang va su sap xép cac ocbitan nguyén tir tao nén phan tir

1.5.5. Lién két cong hoa tri.

Dé tao lién két cong hod trj ocbitan clia nguyén tir nay phai xen phii ocbitan ctia nguyén
tir kia va mdi mot ocbitan phai c6 1 electron. O ddy xay ra su phdi hop 2 ocbitan nguyén tir tao
thanh mot ocbitan lién két. Hai electron trén ocbitan lién két phai c6 sé luong tir spin dbi nhau.
Mobi mot nguyén tir nam trén ocbitan lién két chung nay ciing duoc xem nhu ching thudc vé cla
ca hai hat nhan nguyén tir. Vi du su tao thanh phan tir H, tir 2 nguyén tir hidro. O diy mbi
nguyén tir hidro c6 mot electron chiém mot ocbitan 1s. Dé tao thanh lién két 2 hat nhan nguyén
tir phai tién t6i gin nhau sao cho cac ocbitan nguyén tir xen pht nhau. Phan tir H, bén vitng nhét

1a khi khoang céch giita 2 hat nhan nguyén tir 1a 0,74A°. Khoang cach nay duoc goi 1a do dai

W W Gl &

ocbitan lién két

kién két.

Tai khoang cach r = 0,74 AO t6 hc_rp nang lugng clia sy xen phu céc electron cua phan tir

hydrd va sy day nhau giita cdc hat nhan nguyén tir 13 nho nhat.
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$E(eV)

\ M
N

REE—

Su phu thudéc cla nang lugng dién t trong
phan t& Hyvao khodng cach hai hat nhan

1.5.6. Cac phuong phap tinh gan dting trong lién két cong hoa tri.

Dé giai phuong trinh song y cho phan tir nguoi ta da dua ra hai phuong phap giai gan
ding.
(1)-Khi & xa lyc hut giita cac phan tir mang dién tich trai dau 1a cha yéu, khi ¢ gan luc day 1a
chu yéu.
(2)-Luén ludn day nhau nén khong thé tao thanh lién két bén viing duoc.

a. Phuong phap so dd hoa tri

Trong phuong phap nay cic electron ¢ spin d6i nhau cua hai nguyén tir khac nhau A va
B co thé ghép doi lai tao thanh lién két cong hod tri ludng electron. Khi tao thanh lién két gilra
A va B, ta khong thé phan biét dugc electron I cia A véi electron II cia B. Pé moé ta diéu do
nguoi ta thuong dung cong thirc gidi han.

Vi du:

Aco (FAl)va A (¢AII)‘{
— AIBII va AllBI
Bcod (¢ Bl)vaB (4 BII)J (1) (2)

Theo cong thirc nay trang thai thuc cua phan tir phai 1a cai gi do trung gian gitta (1) va
(2). Do dé ta co:

V1= XIA- XHB va gy, = XHA- XIB

¥- 1a ham song ocbitan nguyén tur .

Phuong trinh thuc cua ocbitan nguyén tir s€ la:

v =Cy; +Cy,

Phuong phép so d6 hod trj dung dé 1am co so toan hoc cho quan niém vé su ciu tao cong
hudng cac cu tao. Vi du benzen c6 thé biéu dién bang hai cong thic I va II cua Kékulé va ba

cong thtre II1, IV, V cua Dioa.

Q== Q—P—¢

I
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Do do6 phuong trinh thuc cua benzen s€ 1a:

v =Ci(y1tyr) + Clym + wiv +yy)

Cac hé s6 Cy, Cy ¢6 gia tri sao cho nang luong trng véi ham s6 1a cuc tiéu.

b. Phuong phap ocbitan.

Phuong phép ocbitan ding ham séng cua ting electron trong trudng bao gém cac hat
nhan va electron con lai.

vy =Ciypy +Cyx +..in + Gy = 2Ciu

Xét lién két hoa hoc theo phuong phap ocbitan phan tir thuc chat 1a mo ta sy phan bd
electron trong phan tir theo ocbitan cua n6 theo cac nguyén 1y cho nguyén tir chi khéc 1a ocbitan
nguyén tir c6 nhiéu & trung tdm hat nhan. Vi du ocbitan nguyén tir hydrd c6 hai trung tdm hat
nhan. Trong truong hop nay nghiém cua phuong trinh song giai ra phai c6 hai nghiém tng voi
nhitng trang thai khac nhau ctia phan tir. Trang thai thir nhat img voi sy hut nhau c6 nang luong
thap hon ning lugng ctia nguyén tir d6 1a trang thai ocbitan phan tir lién két:

Vik =Cir TG
O ocbitan lién két mat do gap electron gilra hai hat nhan 1a 16n nhat, trai lai & ocbitan
phan lién két 13 bang 0.

obitan phan lién két 4

@ @ obitan phan lién két

W G-

L

obitan lién két

obitan lién két

D6i v6i nhitng hé ¢6 nhiu trung tdm va nhiéu electron viéc giai phuong trinh séng sé
dan dén nhiéu nghiém tng v6i nhitng trang thai ning luong khac nhau.

1.5.7. Su xen phu va sy lai hoa.

a. Su xen phu.

Lién két cong hoa tri dugc hinh thanh 13 do su xen phu ctia cac ocbitan nguyén tir thanh
cac ocbitan phan tir lién két. Ocbitan phan tir lién két cang bén va ning luong thoat ra khi hinh
thanh ocbitan d6 cang 16n néu ving xen phii ocbitan d6 cang 16n. Khuynh hudng cua su xen
phi1 13 tién téi cuc dai. Mudn cho cic ocbitan nguyén tir twong tac c6 hiéu lyc voi nhau thanh
ocbitan phén tr chung phai thoa man 3 diéu kién sau day:

1- Niang lugng cuia chiing gan bang nhau.

2- Su xen phu ¢ muc do 16n.

3- Chung phai c6 cung mdt ki€éu do1 xtrng vai truc noi hai nhan nguyén tu.
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Xét diéu kién 3 ta c6 thé xen phu:

- Hai ocbitan s

- Mot ocbitan s voi mot ocbitan p nao do6 cé truc dbi xung trung voi truc ndi hai hat
nhan.

- Hai ocbitan p c6 truc d6i xtrng song song véi nhau (cing py, py hodc p,)

Sy xen phii c6 thé theo truc hay & bén truc ndi giita hai hat nhan nguyén tir.

Theo truc:
e
D+ O ’
Ve
(0)

Ocbitan lién két co truc dbi xtng 1a duong théng ndi gitra hai hat nhan va dugc goi la

ocbitan o. Lién két cong hoa tri dugc hinh thanh goi 1a lién két . Su xen phu xay ra tuong tu

nhu vy ddi véi truong hop ocbitan p + p.

OD + D i

Su xen phu bén truc:

imis on
oo

II

Su xen phu bén truc s€ tao thanh ocbitan 7 va lién két .

Vi ocbitan m khong c6 tinh ddi xtmg ddi voi truc hai hat nhan ma chi d6i xtng voi mit
phéng nut chira 2 truc do6 nén lién két 7 it bén, d& phan cuc hoa. Mat khac m can tr¢ sy quay tu
do ctia nguyén tir hay nhém nguyén tir xung quanh tryc lién két (do sy quay sé vi pham nguyén
1y cuc dai). D6 1a nguyén nhan 1am xuét hién cac ddng phan hinh hoc.

b. Su lai hoa.
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Phu hop véi nguyén 1y xen phu cuc dai, dé tdng hi¢u luc cta su lién két, cac ocbitan

tham gia xen phu c6 thé bi lai hoa. Noi dung ciia su lai hod c6 thé tom tat trong trudong hop hinh
thanh CH,4 nhu sau:
Cacbon C° -1s™2s%2p°

N LY

Theo so dd hoa tri trén day thi cacbon c6 hoa tri 2 do d6 néu két hop voi nguyén tir hydrd

thi phai tao thanh hop chat CH,. Thé nhung trong phan tir métan, cacbon c6 hod tri 4. Diéu d6

duoc giai thich rang: c6 mot electron clia ocbitan 2s chuyén qua ocbitan p con tréng.

152 28 2p°

WL L

Két qua tao thanh 4 dién tir doc than va do d6 co thé hop véi 4 nguyén tir hydrd tao thanh

CH,. Nhu vay cé thé nhan théy réng cacbon sé tao thanh 3 lién két c6 cung mot loai lién két cua
cac ocbitan p va mot lién két cta ocbitan s. Nhung thuc té 4 lién két cia CH, hoan toan giéng
nhau. Diéu d6 duoc giai thich boi sy lai hoa ciia cac ocbitan-tirc 1a su t6 hop lai tao thanh nhiing
ocbitan c¢6 dang khac vé&i ocbitan ban dau c6 kha ning xen phu cao hon do d6 lién két hinh
thanh bén vitng hon. Thuc vay cac két qua tinh toan cho thay rang:

1- Ocbitan lai tao t6t nhat c6 hudng xen phtl cao hon ocbitan s hoic ocbitan p.

2- 4 ocbitan lai tao t6t nhat c6 hudng xen phtl cao hon hoan toan dong nhit voi nhau.

3- Céac ocbitan nay huéng dén goc cua mot tir dién déu- tic 1a sy sap xép ma trong do

cac ocbitan ndm & vi tri cach xa nhau nhét. Sy lai hoa nay goi la lai hod tr dién. Goc

lai hod trong trudng hop nay 1a 109°28 .

182 28’ 2p°
HREEEEE
| | | lai héa sp°
Wl
15 sp°

Su lai hod sp® ¢6 thé biéu dién nhu sau:

A

)
|

4R N
L/ N
sl pV§ SP3 ?
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z

s+ 3p
Céc két qua tinh toan da cho thiy ring néu coi kha ning xen phu cta ocbitan s 1a 1 thi

ocbitan p 14 V3 va ocbitan lai hoa sp’ 13 2. Trong phan tir métan ciing nhu cic ddng ding cua no,
ocbitan lai tao sp> clia cacbon xen phu véi ocbitan 1s ctia hydrd tao thanh lién két o (C-H). O
cac ddng dang ciia métan 2 ocbitan sp’ ciia hai nguyén tir cacbon bén canh nhau tao thanh lién
két o (C-C). Vi goc hoa tri ctia nguyén tir cacbon sp> 12 109°28 nén mach cacbon trong phan tir

ankan 1a duong gap khuc khic hinh ziczac.

CH4 CH3CH3 CH3CH2CH2CH3
Kiéu lai ho thtr hai 1a su tong hop 1 ocbitan s vdi 2 ocbitan p tao thanh 3 ocbitan sp” (lai
tao tam giac hodc lai hoa phang). Truc ddi xtmg cua 3 ocbitan sp” nim trén mot mit phing tao

thanh goc 120°. Kha ning xen phu tuong ddi ctia ocbitan sp 1a 1,99.

y
éé X %EC
s+ 2p sz

182 28’ 2p°

Pt
\—14 lai hoa sp2
oot

182 sp>  2p

Trong phén tir étylen cac ocbitan sp® tham gia xen phu tao nén 5 lién két o c¢6 truc ndm
trong mot mit phang. Con lai 2 ocbitan p thudn khiét chwa lai tao xen pha bén nhau tao thanh

lién két .
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Kiéu lai hoa sp-td hop ctia mot ocbitan s va mot ocbitan p gip trong cac phan tir c6 ndi 3
v6i kha nang xen phu 12 1,93 va goc tao bai truc dbi xing cua 2 ocbitan 13 180° (kiéu lai hoa

duong thang).

lai h6a sp

W)Lt [t

12 sp 2p

Trong phan tir axétylen, cac ocbitan lai hoa sp xen phil 1an nhau va véi ocbitan hydrd
(1s) tao thanh 3 lién két ¢ ma tryc lién két cting nam trén mot du\ong thang, con lai 4 ocbitan p
thuan khiét ching s& xen pht bén nhau timg d6i mot tao nén 2 lién két n.

Céc lién két o ciia axétylen.

H-€—€*H

T

Lo =
LN

1.5.8. Mot sb dic tinh cta lién két cong hoa tri .

a. Nang luong lién két.

Ning luong lién két A-B 1a sé ning luong thoat ra khi hinh thanh lién két d6 tir hai
nguyén tir A va B hay hai gbc tir do A* va B. D6 ciing chinh 13 ning luong can thiét dé 1am dat
lién két A-B thanh 2 nguyén tir hodc 2 gbc tu do. Tuy vdy ning luong lién két chi nhitng gia tri
trung binh gan dung cta ning lwong phan ly. Vi du khi dung khai niém ning luong lién két ta

d3 gia thiét rang tat ca cac lién két C-H chang han trong ankan 1a nhu nhau. Thyc ra nang luong
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can thiét dé lam dut lién két C-H thr nhat trong métan chang han khong phai bang "4 nang

luong can thiét dé phan cap hoan toan phén tir ndy thanh cacbon va hydrd, ciing khong phai
bang ning lwong 1am dit C-H trong étan, propan, bezen...Nang lugng lién két ciia C=C va C=C
khong 16n gap doi hay gap ba cta C-C.

b. Sy phan cuyc.

Trong lién két cong hoa tri cip electron lién két hay ocbitan phan tir lién két chi duoc
phan b that déu gitra hai nguyén tir va mémen ludng cuc bang 0 khi ndo hai nguyén tir d6 hoan
toan dong nhat nhu hé A-A: CI-Cl, H-H, H;C-CHs;...Trong trudng hop hai nguyén tir lién két
v6i nhau khong ddng nhat hé A-B: H-Cl, CH;-Cl...cip electron lién két s& 1éch di it nhiéu vé
phia m{t nguyén tr nao do c6 do am dién 16n hon va do do6 lién két c6 mémen ludng cuc khac 0

(n #0).

Hé

{ A=B
A=B
Sy phan cuc khong nhitng c¢6 thé xay ra & lién két o ma con xay ra ¢ ca lién két wr, hé

A=B hoac A=B, vi du H,C=0, -C=N...
Pé mo ta sy phan cyc cua lién két cong hod tri ngudi ta thudng ding miii tén thiang cho

lién két ¢ va miii t€n cong cho lién két © (chiéu miii tén 1a chiéu chuyén dich cua cac electron).

o+
Hi;C—>Cl hoac HsC

5- &+ 5-
Cl hoac H;C—Cl

A . 5+ 8- . SHTNG-
H,C=0O hoac H,C—O hoac H,C=0

1.6. LY THUYET VA SU CHUYEN DICH ELECTRON TRONG PHAN TU CAC
HOP CHAT HU'U CO.

1.6.1. Hi€u tng cdm ung.

a. Binh nghia va phan loai.

Xét hai phan tir propan va n-propylclorua.

H H H H H H
H————h H—(|3(33+—>é§+—>é?+—>Cl
HoH oM Honon
Khac véi propan, propylclorua ¢ nguyén tir clo v6i d6 4m dién 16n do d6 lién két C;-Cl
bi phan cuc va két qua clo mang mot phan dién tich 4m va C; mang mot phan dién tich duong.

Vi C; ¢6 mat do dién tich duong nhd nén lién két C,-C, bi phan cuc vé phia Cy, dén luot C5-C,
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lai cling bi phan cuc vé phia C,. Sy phin cuc dé khong nhiing xay ra ¢ lién két C-C ma con ¢ ca

lién két C-H. Két qua 1a phan tir bji phan cuc va xuét hién mot moémen ludng cuc, con hydro thi
trd nén linh dong hon (so v41 hydrd & propan). Dang phan cuc nay goi la phan cuc cam ung hay
hi€u rng cam Ung.

Vay ban chét cia van d& hiéu Gmg cam tng 13 su phan cyc cac lién két lan truyén theo
mach cac lién két do sy khac nhau vé d6 am dién. Nguoi ta ky hiéu hi¢u trng cam ung I,
(Inductive Effect). Hiéu tng cam ung c6 thé giy ra boi nguyén tir hay nhom nguyén tir hat
electron goi 1a hi€u img cdm tng am (-I), nguyén tir hay nhom nguyén tir nhuong electron goi la
hiéu img cam tmg duong (+I). Chiéu chuyén dich electron dugc mo ta bang miii tén.

Y—C C——H C—X
(+D) (1=0) (-D

b. Quy luét v& hiéu img cam Gng ctia nguyén tir va nhom nguyén ti.

Phén tich nhimg dir kién vé hiéu ung cam Ung nhiing nguyén tr hay nhom nguyén tur
khac nhau nguoi ta rat ra mot sd quy luat sau:

1. Céc nhom mang dién tich duong c6 hi€u ung -1, cdc nhom mang dién tich &m c6 hi¢u
tng +1. Vi du: -N'R; 1a nhoém —I manh con —O" 1a nhém +I manh.

2. Néu cac nguyén tir cia cung cac nguyén to cing mot chu ky nho hay phan nhém
chinh trong hé thong tudn hoan déu c6 hiéu tmg —I thi hiéu Gmg d6 cang 16n khi nguyén té twong
g cang & vé phia bén phai chu ky hodc cang & phia trén phan nhém chinh.

F>Cl>Br>1
F > OR > NR,
3. Céc nhom ankyl ludn ludén c6 hi€u img +1, hi¢u ting dé tang theo bac cia nhom:
CH; < CH;CH, <CH(CHj3;), <C(CHj3);
4. Trang thai lai tao cuia cacbon c6 —I bién d6i:
Cyp > Cypo > Cyps tic la RC=C- > C¢Hs- > R,C=CR-
c. Dic diém cua hiéu Gmg cam tng.
Dic diém nodi bat ciia hidu ing cam Gng I, 13 giam rat nhanh khi kéo dai mach truyén anh

hudéng. Vi du anh huéng cia clo dén luc cua axit butyric nhu sau:

y p a
CHCH,CH,COOH  Cl=—CHCH,CH,COOH  Cl<—CHCH,COOH Cl<— CliHCOOH
CH; CH,CHj;
Ka.10° 1,5 3,0 8,9 139,0

Theo két qua ctia bang trén day thi clo ¢ vi tri a 1am ting luc axit 1én 87 1an, ¢ vi tri B

1am tang 6 1an, & vi tri y 1am ting 2 lan.
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1.6.2. Hiéu ung lién hop.

a. Binh nghia va phan loai.

Dé xét hiéu tng lién hop ta xét phan tir don gian c6 hé cac lién két lién hop 1a butadien.
Tuong tu nhu trong phan tir étylen, cic nguyén tir cacbon trong phan tir butadien déu ¢ trang
thai lai hoa sp” va hé thong cac lién két o 1a mot hé phing. Mdi nguyén tir cacbon con lai mot
ocbitan p thuan khiét xen pht v6i nhau tao thanh 4 ocbitan phan tir m khac nhau I, II, III, IV.
Céc tinh toan co lugng tir cho thay rang ocbitan phan tir IV ¢6 niang luong thdp nhat (n bao trim
ca 4 nguyén tir cacbon goi la ocbitan gidi tod hay khong khu tra). HE phan tir c6 ocbitan gidi toa
nhu butadien goi 1a hé lién hop. H¢ lién hop thuong gap nt, pvan, =...

Vi du:

—C=C—C=C— l

. { Hé mach haTT,TT
CH,=—=CH—CH=CHj;" I 8
@ Hé mach vong TI,TT 8/@/8

—C=C—X \L 1 W

| Hé lién hop TT, P

|
CH,=C—Cl,
| v

Binh thudng phan tir butadien c6 giai téa nhu IV. Néu thay mot nguyén tir hydré & CH,
béng CH=0 chfmg han thi do dic tinh phan cuc san c6 ctia nhém CHO s& lam cho mat do

electron 7 chuyén dong dich mot phan vé phia n6 lam cho toan bd phan ti bi phéan cuc.

CHy=CH—CH==CH, cH=Zert cH=Z - cnZo

Ta no1 & day co hi¢u tng lién hgp va nhom CHO gay hi¢u Ung lién hop (ky hi¢u 1a C).
Nhém CHO lam chuyén dich mét do electron vé phia nd nén cé hiéu ung lién hop am (-C).
Nguoc lai, néu nguyén tir hay nhom nguyén tir 1am mat do electron chuyén dich tir phia né dén
cacbon thi n6 c6 hi¢u ung lién hop duong (+C).

Vay hiéu Gng lién hop 13 hiéu tng electron truyén trén hé lién hop gdy nén su phan cuc
h¢ electron « trén do.

b. Quan hé giira cdu tao ctia nhom thé voi hiéu tng lién hop.

Hiéu ung lién hop cé 3 loai:

1. Cac nhom +C: Cic nhém ndy néi chung déu co cip electron chua st dung hay

electron du:
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-0, -S, -OH, -SH, -NH,, -NR,, -NHCOCH3;, -F, -Cl, -Br.

Pang cht y 13 hau hét cac nhom co hiéu timg +C ddng thoi co hiéu tng —I & mic do khéc
nhau. Vi viy trong truong hop cu thé can phan biét anh huéng cua mdi loai. Vi du: CH;0- 1a

nhom day electron n6i chung va ca khi néi riéng vé anh huong lién hop vi +C > -L.

+¢
CH39/<\‘—CH=€}?*—CHQCH2

-1
Tréi lai clo 1a nhém hut electron néi chung vi +C< -1.

'/<§C

CE;CHL/C\H:CHﬂ c%

Dbi v6i cac nguyén tir hay nhom nguyén tir ¢ cing hiéu tng lién hop +C thi: nguyén tir
mang di¢n am co6 hi¢u trng +C manh hon nguyén tur tuong tu khong mang di¢n.
-0 >-0OR
-S" >-SR
Trong mot chu ky nguyén t6 cang bén phai thi +C cang yéu:
-NR; >-OR > -F
Trong mot phan nhém chinh lyc +C giam tir trén xudng dudi:
-F>-CI>-Br>-I
-OR > -SR > -SeR
2. Cac nhém —C: Pa s6 cac nhom nay 13 nhitng nhém khéng no:
-NO,, -C=N, -CHO, -COR, -COOH, -CONHy,...
Thuong cac nhom —C c6 ca hi¢u ing —1.
Céac nhém -C=Z c6 luc —C phu thudc vao Z ( néu Z cang & bén phai chu ky thi luc —C
cang 16n):

—(|3=O > —C=NR >—C=CR;

Nhom mang dién tich duong c6 —C 16n hon khong mang dién:

—C=NR, >—C=NR

3. Cac nhom c6 hiéu tng C voi ddu khong ¢d dinh.
Loai nay thuong 1a nguyén tir hodc nhém nguyén tir chua no nhu: vinyl, phenyl...Vi
du: trong phén tir nitrébenzen va anilin phenyl, c6 thé biéu hién hiéu tmg +C hay —C tuy theo

nhém nguyén tir gan vé6i phenyl 1a -NO, (nhém —C) hay -NH, (nhém +C).
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-C +C +C -C
Dic diém cua hiéu ting lién hop: n6 thay doi twong dbi it khi kéo dai mach cac lién két
lién hop. Hiéu tng lién hop chi c6 hiéu luc manh trén hé lién hop phing (tirc 13 cac ocbitan p

thudn khiét phai c6 truc song song voi nhau).

X
X K
) X
HéTT, p phang HéTT, p khéng phéng
1.7. MOT SO PHUONG PHAP VAT LY THUONG DUNG TRONG HOA HOC HUU
CO
Dé xac dinh cong thirc cau tao ctia mot hop chét hiru co, trong phan trude ta da xem xét
cac phuong phép tinh ché cac hop chat, xac dinh thanh phan va khdi lugng cac nguyén t6 co
trong mot phan tir. Ngay nay dé xac dinh cdu tao ctia mot hop chét hiru co nhanh hon va chinh
xac hon, ngudi ta dung cac phuong phap vat 1y nhu khdi phd, quang phd hong ngoai, phd cong
huong tir hat nhan...
1.7.1. Khéi phd.
Néu ta ban pha phan tir cia mdt hop chit hiru co bang mot dong electron cd ning lugng
trung binh (20-70 electron-von) thi cic phan tir s& bi ion hod va pha v& thanh nhiéu manh khac
nhau, trong d6 c¢6 mot sé manh 13 ion duwong. Ty 18 khéi lwong ctia mdi loai ion voi dién tich

(m/e) chinh 1a khéi lwong ctia ion. Vi du néu ta bin phé phan tir néopentan:

CH3
H;C—C—CHj;
Ly
M'(CsHi2)" M (CiHo)" M, "(C3Hs)™ M;(CoHs)™ My (CoHa)' ...
m/e 72 57 41 29 27

Néu cho dong céc ion duong nay vao mot tir truong hudng vudng goc véi hudng cia tir
truong thi cac ion c6 ty 1€ m/e khac nhau nén dudi tac dung cua tur truong s€ bi 1éch di khoéi
hudng ban dau nhitng quy dao khac nhau. Tin hiéu thay doi nay cua cac ion s€ dugc mdt bo

phan ghi tr dong ghi lai va cho ta phd khdi lwong cta hop chat can xac dinh ma trong d6 mbi
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loai ion s& dugc thé hién bang mdt pic riéng biét cd cuong dd ung vaoi dai luong m/e. Pic co ban

c6 cuong do twong d6i 16n nhat M tuong Gmg véi phan tir lugng ciia phan tir. Tuy nhién nhiéu
khi pic M 12 mot pic c6 cudng do twong ddi yéu. Vi du khéi phd cua néopentan, M' tng voi
phan tir luong cua phéan tir ¢6 cudng do twong ddi yéu, con M tng voi phan tir luong cia

butandéhytcéd cudng do twong ddi 16n nhat.

1/1(%)
100 -

M;

75 M

50 M2
25 M4"|‘

0 10 20 30 40 50 60 70 8 90 100 110 120 130 140

Pho khéi luong cua néopentan

1/10(%)
100 "

“ 43(M-CHO)" |[M =72

37(M-CH ;)"
60 29(CHQ)"
40
15(CH})"
20

0 10 20 30 40 50 60 70 8 90 100 110 120 130 140
Pho khéi lwong cua butandéhyt
1.7.2. Quang phd hap phu.
a. Quang pho dién tur.
Chung ta da biét mot s6 b xa dien tor nhu 4nh sang thuong, dnh sang cuc tim, h@)ng

ngoai, tia Rongen, song radio. ..

Vemr! 10 10> 510 10* 100
Héng ngoai T& ngoai| Tia X
xa ‘ cd sd | gan gan | xa Tia ¥

.
— ——

p.quay p.daodong  p.electron

Tét ca cac loai song trén ddy déu c6 mot toc do truyén song 1a 3.10" cm/s va tan sb v =
c/A trong d6 ¢ 1a tdc do truyén song, A 13 d6 dai song (cm).

Khi mgt chum tia song dién tir gap phai mot vat nao d6 thi no cé thé xuyén qua, cling c6
thé bi hép thu lai phu thudc vao tan s6 cua song va cAu tao cla vat thé. Ta biét ré“mg, burc xa dién
tir 1a mot dang ning luong, do d6 khi phan tir hip thu birc xa dién tir thi né da dugc cung cip

thém mot nang luong AE= E|-E; = hv = hc/A.
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Ning luong AE dugc phén tir hap thu, co thé gy ra su dao dong, sy quay cila cac nguyén

tir trong phan tir hodc budc chuyén electron dén mot mirc nang lwong cao hon. Tan sb birc xa
ma & d6 mot phan tir nhét dinh c6 thé hép thu phu thudc vao trang thai dao dong hay trang thai
quay clia cac nguyén tir ciu tao nén phan ti.

Viy phd ctia mot hop chit 1a d6 thi cho phép xac dinh phan nao ctia birc xa dién tir bj hap
thu (hay di qua) vat thé & mot tan sé nhat dinh. N6 mang tinh chat dic trung cho cau tao cia
chat.

b. Quang ph6 hong ngoai.

Trong hod hoc hitu co, phd hong ngoai co y nghia rat 16n dé xac dinh ciu tao cta hop
chit.

Phén tir ludn ludn dao dong. Néu dao dong lam thay doi do dai cac lién két thi nguoi ta
no6i d6 1a dao dong hoa tri, con néu thay d6i goc lién két thi ngudi ta goi d6 1a dao dong bién
dang.

Gia st phan tir ¢ n nguyén tir, vy c6 3n bac tu do trong d6 3 bac dung dé xac dinh
chuyén dong tinh tién, 3 bac dung dé xac dinh chuyén dong quay va con lai 3n-6 béac 1a dao
dong tu do (phan tir thang hang, co 3n-5 bac dao dong ty do vi chi co hai bac chuyén dong
quay). Vi du phan tir H,O ¢6 n=3 do d6 3.3-6=3 bac dao dong tu do.

b c
a,b - dao dong hoa tri c - dao dong bién dang

Sy thay d6i dao dong tur do ctia phan tir duoc giy dugc giy ra boi sy hap thy trong ving
hong ngoai. Pé chi ra vi tri hap thu trong ving ngoai, c6 thé sir dung do dai song hay tan sd
(thudng hay dung tan sé duoc biéu thi bang don vi sb song cm™)

Phd hong ngoai c6 gia tri d& xac dinh nhitng nguyén tir hay nhom nguyén tir ndo co
(hoac khong) trong phan tur.

Bang tan s6 hp thy ctia mot s6 nhom trong phd hong ngoai.

Lién két | Loai hop chat Tan s6 cm™
C-H Ankan 2850-2960
C-H Anken 3020-3080
C-H Ankin 3300-3340
C-C Anken 1640-1680
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C-C [ Ankin 2100-2260
C-O | Andéhyt, xéton | 1690-1760
O-H | Ancol 3610-3640
CH,
CH;
C-H c=C =C-H

1.7.3. Phd cong hudng tir hat nhan (CTN).
Hat clia mot s6 nguyén tir giéng nhu electron cé spin. Theo tinh toén ciia co hoc lugng tir

thi s6 spin cta hat nhan nguyén tir c6 thé phan thanh:

=0 2c, o, *si

1=1/2 'H, °*H, "c, "r, °'p..
I=1 H, “N

1=3/2 'B, *c1, Cl...

I= c6 nhirng gid tri cao hon.

Vi cac hat nhan nguyén tir 13 nhitng phan mang dién tich nén nhitng hat nhan c6 120 khi
quay quanh truc cua no s€ sinh ra mdt momen tir p. Cac hat nhan c6 moémen tir [=0 khéng c6 tin
hiéu cong hudng tir nhan. Cac hat nhan c6 I>1/2 cho céc tin hiéu cong hudng tir nhan rat phirc
tap nén it st dung. Chi c6 cac hat nhan c6 1=1/2 thuan ti¢n cho CTN. Dac biét trong hod hoc
hitu, thuong str dung phd cong hudng tir hat nhan cta proton (CTP) vi proton ¢6 hau hét trong
cac hop chét hitu co.

Néu dat proton trong tur truong Hy, theo dinh luat co hoc lugng tr mémen tir cia proton
c6 thé ¢6 21+1 dinh hudng, tic1a2.1/2+1=2:

- Mot dinh hudng theo tir truong Hy (m= +1/2)

- Mot ding hudng d6i lap véi tir trudng Hy (m= -1/2)

Diéu d6 c6 nghia 1a proton trong tir truong Hy duge xép trén 2 mic ning luong: E\= +
wHo Ey=-uH

Nhu vay dé chuyén hudng ddi 1ap véi tir trudng theo hudng véi tir trudng can phai co
mot ndng lugng AE= E-E, = 2u.H,.

Thay p = yh/4n (trong d6 vy hang s6 dic trung cho moi hat nhén, h 14 hang sb Pling).
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Ta c6: AE =yhHy/2n (AE chi phu thude vao Hy)

Mait khac theo dinh luat hép thy, su cong hudng chi xay ra khi:
AE =hv

Suy ra: hv= yhHy/2n do d6 v =yHy/2n

v 13 tan s6 ma tai d6 xay ra cong huong.

Nguyén tic hoat dong cia moét may CHP nhu sau:

B6 khuyéch dai———
May ghi dao déng
K M——Hgp chét A |

May tu ghi
B6 tao sbng ——

Trong thuc té c6 thé thu nhan phd CHP bang hai cach:

1- C6 dinh tir trudng Hy va lam thay d6i tAn s v cua trudng dién tir.

2- C dinh tan s6 v va 1am thay d6i H, (phuong phap nay thudng hay sir dung hon).

Néu tat ca xay ra don gian nhu trinh bay trén ddy thi tt c4 moi proton cia cac phén tir
clia cac chit hitu co déu hép thu & mot Hy nhat dinh va phé cong hudng proton chi co6 mot vach.
Nhung dé dat duoc mot cuong do Hy (cuong d6 hi¢u dung) thi do mat d¢ dién tich bao quanh
cac proton khac nhau nén can phai tic dung 1én mdi mét proton mét tir trudng H (cuong do tac
dung) khac nhau.

Nhu vay & mdt tan s v xac dinh céc proton déu hép thu & mot cuong do hi€éu dung nhu
nhau nhung khac nhau vé cudng do tic dung H. Chinh sy khac nhau nay cho phép thu nhan pho
CHP thanh nhitng ddy pic hap thu dic trung cho sy bao boc cia cac electron xung quanh

proton.

A 1/T

H
Pho CHP cho ta thong tin can thiét dé xac dinh c4u tao cta phan tir sau day:
1- Sb lugng cac tin hiéu cong hudng chi ra c¢6 bao nhiéu loai proton khac nhau trong

phan tu.
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Vi du CH3-CH2-C1 CH3CHC1—CH3 CH3-CH2-CH2-C1
a b a b a a b ¢
(2 tin hi¢u) (2 tin hi¢u) (3 tin hi¢u)

2- Vi tri tin hiéu cong hudng chi ra thong tin vé sy bao boc cta electron xung quanh
proton. Vi tri nay duoc danh gia bang khoang cach giita tin hiéu ctia nhitng nhém hat nhan dugc
khao sat va tin hiéu cta chét 1am chuan. Pai lugng d6 dugc goi 1a do chuyén dich hoa hoc. Bo
chuyén dich hoa hoc duoc do bang don vi phan triéu (pt). Chat 1am chuin thuong chon 1a

tétramétylsilan (TMS) vi TMS chi ¢6 mt vach hep va vach ndy & xa cac tin hi€u cong hudng
proton khac. Hién nay trong hoé hoc ton tai hai loai thang do do do chuyén dich hoahocova T

lién hé voi nhau theo T =10+0
Trong vi du dudi day do chuyén dich hoa hoc cua —CHj; 1a 0,9pt; -CH, 1a 1,3pt; -CH la
1,5pt dugc viét nhu sau: phé CHP, 3, pt. 0,9(CH;); 1,3(CH,); 1,5(CH).

CH3
CH;
CH TMS

4 3 2 1 09
3- Cuong do (dién tich cua pic) chi ra s6 luong cua proton moi loai trong phan tir.

Thudng cudng d6 ndy duge chi ra trén phd CHP bang dudng bac thang va mdi bac ctia no ty 16
vé6i dién tich cta tin hiéu.Vi du trong phd CHP cta p-tecbutyltoluen sau ddy c6 sb luong proton
a la 9 twong Umg véi 18mm, proton b 1a 3 twong g véi 6mm, proton ¢ 1a 4 tuong Gng véi

Smm.
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4- Sy phan chia tin hi¢u thanh cac vach chi ra anh hudng cua céc proton xung quanh dén

proton khao sat do su twong tac spin-spin. Vi du trong phd CHP cua etylbrémua tin hiéu cong

huong cia nhom CHj 1a 3 vach, con cua CH, 1a 4 vach.

Xét nhom CHj; ta thdy proton ctia nd bi anh hudng bdi nhém CH,. Trong tir truong

proton CH, ¢6 thé dinh hudng:

/7H A2+ (12)=-1
V Rk AR +12-12+12=0

Hy +12+12=1

—>

*—
—I>

Do anh hudéng cua proton CH, nhu trén nén proton nhém CHj bi phan thanh 3 vach theo
ty 1€ 1:2:1.
Xét proton CH, ta thdy n6 bi anh huéng cta nhém CH;. Trong tir trudng ctia CH; nd c6

thé dinh hudng:

11
A whot oy

My et it
TTT Ho

Do anh huong cua nhém CHj nén proton cia nhom CH, bi phan thanh 4 vach theo ty 1€
1:3:3:1.

Khoang cach giita cac vach ké nhau ctiia mét tdp hop dugc do bang Hz goi 1a hing sb
twong tac spin-spin J. Hang sd nay dic trung cho sy twong tac giita cac nhom nguyén tir trong

ph6 CHP.
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1.8. PHAN LOAI CAC PHAN UNG TRONG HOA HOC HUU CO.

Céc phan g hitu co phan loai bang nhiéu cach khac nhau: theo tién trinh phan tmg, theo
phuong thirc sip xép lai lién két va theo sb cac phan tir tham gia vao budc quyét dinh toc do
phan ung.

1.8.1. Theo tién trinh phan tng.

a. Cac phan ung cong hop (ki hi€u 1a A tir chir addition tirc 1a cong hop).

Vi du:

R—NH, + H ——> R—NH;
b. Céac phan ung tach loai (ky hi¢u 1a E tir chit Elimination tirc 1a tach)

Vi du:
—(li—cli— —— —C=C— + H0
H OH
c. Cac phan mg thé (ky hiéu 1 S tir chir Substitution tic 1a thé).
Vi du:

R—H + Cl—Cl — R—Cl + HC(I
R—X + ' ¥ — R—Y + X

1.8.2. Theo phuong thirc sap xép lai lién két.

a. Cac phan tmg gdc.

Daiy 1a loai phan Gtng ma trong d6 & mot s giai doan ctia phan tng di xuat hién nhiing
san pham (hay san pham trung gian) c6 mot dién ttr khong lién két. Thuong cac gbe tu do duoc
tao thanh do su phan cit dong ly.

Vi du:

A B—=A + B
Cl: Cl —2C1
RO: OR — 2RO’

b. Cac phan ung phan cuc hay phan ing ion.

Trong nhing phan tng nay céc lién két dugc tach ra hay tao thanh bang mot cach bat doi
xung, tirc 14 cip lién két duoc mot bén giir lai hodc do mot bén cua lién két mang dé. Thuong

cap lién két dién tir duoc tao thanh do su phan cat di ly.

http://hhud.tvu.edu.vn



DPao Hung Cuwong 42
Vi du:

Al'B —— A" + B
HI:Cl H + I

Ta phan biét nhitng phan Ung 4i nhan N (Nucleophin) va nhitng phan Ung ai dién to E
(Electronphin). Theo qui dinh bao gio ciing cin ¢t vao tac nhan phan Gng (reagent) dé xac dinh
xem mot phan Ung 13 4i nhan hay ai dién tr. Nhung ciing giéng nhu phan tng Oxi hoa- khtr 4i
nhan va 4i dién ttr 13 hai mat cia mot qua trinh gan b6 véi nhau cho nén nhiéu khi goi mét cu
tir tham gia phan tng 13 tac nhan hay 13 hop chat (substrat) chi 1a diéu kién tuy y. Thuong thi
chat ¢ ciu tric it phuc tap 1a tic nhan, con chat ¢6 cau triic phirc tap 1a chat nén. Vi du trong
phan tng cong triankylamin vo1 boriflorua thi triankylamin 1a tac nhan ai nhan con boriflorua la

tac nhan ai dién tur.

R ai nhan F R E
N v N /
R—N B—F R—N—B-F
4 AN AN
R aigientd F F

Cac tac nhan ai nhan thuong la:

- Céc ion c6 dién tich am, cac hop chét c6 cap dién tu tu do, cac hop chét c6 lién két boi
hozc cac hop chat thom.

Céc tac nhan ai dién tr thuong la:

- Céc ion c6 dién tich duong, cac hop chit c6 vo dién tir chua hoan chinh (Axit Liut), cac
hop chat axétylen, cac hop chat c6 nhom cacbonyl, cac halogen.

1.8.3 Theo sd cac phén tir tham gia budc quyét dinh téc d6 phan tGng.

I, Cac phan trng don phan ti

2, Céc phan tng ludng phan ti

3, Cac phan tng c6 sb phan tir cao hon
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CAU HOI ON TAP VA BAI TAP CHUONG 1

1.1. Ban chit va dic diém lién két cong hoa tri.

1.2. Dinh nghia hién twong dong phan 1ap thé, phan loai ddng phan lap thé

1.3. Piéu kién can va di dé c6 dong phan hinh hoc. Cach goi tén cac dong phan hinh hoc.

1.4. Diéu kién can va du dé c6 dong phan quang hoc. Cach goi tén cac déng phan quang hoc.
1.5. Ban chit va dic diém cua hiéu tng cam Gmg va hiéu tng lién hop.

1.6. Viét cong thirc cac dong phan hinh hoc c6 thé c6 va goi tén cac dong phan do6, tng véi cac

cong thure cau tao sau:

a. CH3— CH= CH2 c. Cl—eH—€H—Br
CH
b.CH3— CH= CH—C2H5 d. CH3— (le—CH: C\
CH3 CZHS

1.7. Trong cac hop chit sau, hop chit nao c6 tinh quang hoat.

i o 1
a.CHy—CH—CH; b.CH;— C—CH,—CH; . CHy—CH—C—CHj
OH H Br
H OH
d.CH;— (::— CH,— CH,— CH; e. CHy—CH-— c::— CH,— CH,— CHj
CH,— CH,— CH; CH; CHs

1.8. Viét cong thirc cac ddng phan 1ap thé cua cac hop chit sau ddy va cho biét loai ddng phan.
a. CH3— CH=CH—CH=CH—CHj; b CH,—=CH—CH,—CH,—CH=CH,
c. CHy— (liH—(liH—CH3 d. CgHs—N=N—CeHs e CH;— CH=CH—(|?H—COOH
Br Br CH;
1.9. Trong cac hop chat sau, hop chit nao c6 hiéu tmg lién hop.
a. CHy=CH—CH,— CH=CH, b CH;—CH=CH—CH=0
¢.CH;—CH=C=CH, d.CH3—ﬁ—NH2 e. CH,=CH—CH=CH,
O

1.10. Sép xép cac hop chit sau theo thir tr ting dan tinh axit.
a.CICH,CH,COOH, FCH,CH,COOH, BrCH,CH,COOH

b.NOZ@COOH, @COOH, CHgo@COOH
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Chuong 2

HYDROCACBON NO
(ANKAN)

Céc hop chat hitu co chi c6 chira 2 nguyén to hydrd va cacbon dugc goi 1 hydrocacbon.
Dua vao su cdu tao khac nhau, cac hydrocacbon dugc chia lam hai loai chinh: hop chét khong
thom va hop chat thom. Céac hgp chat khong thom duoc chia thanh ankan, anken, ankin va cac
hop chat mach vong twong mg ciia chiing (xycloankan, xycloanken, xicléankin).

2.1. Day dong dang, dong phan.

Hop chat don gian nhét cta ankan 1a CHy. N6 ¢6 ciu tao t&r dién (nguyén tur cacbon co
ocbitan lai tao sp’, goc lién két 1a 109°28 , @6 dai lién két 1a 1,09 A").

Cac hop chét tiép theo 13 étan, propan, butan...goi 1a cac hop chat dong dang cta ankan:

CH,, CH;3-CH;, CH;3-CH,-CHj3, CH;3-CH,-CH,-CH;. ..

Diy hop chat ma trong d6 thanh phan phan tir ctia hop chét tiép theo khac véi thanh phan
phan tir ciia hop chét trude d6 mot don vi cau tao nhat dinh goi 1a diy ddng dang. Cac hop chét
ctia day goi 1a chat dong dang.

Nhu vay cac hop chat ankan tao thanh diy dong dang ankan ma trong d6 hai hop chat ké
nhau khac nhau bi mét don vi ciu tao 1a CH,. Tir d6 ta suy ra cong thirc tong quat ctia ankan
la: C,Hy,i0.

Cung voi su ting 1én cta sb luong nguyén tir cacbon trong phan tir s& lam ting sé lugng
nhimg kha ning phan bb khac nhau cia cac nguyén tir cacbon dan dén su tao thanh cac dong
phén khac nhau.

Vi dy: pentan c6 3 ddng phan, hecxan c6 5 ddng phén, heptan c6 9 ddng phén, dékan co
75 d6ng phan, ékozan (CyoHun) ¢6 366.319 dong phan.

Pentan (CsHj,)
C

C—C—C—C—C C_|C_C_C C—:C—C
n-pentan izécpentan neogentan
2.2. Danh phap
Cac hydrocacbon duoc goi tén thao cac danh phap nhu da trinh bay ¢ phan dai cuong
(1.1.5).
2.3. Tinh chat vat ly.

Luc lién két phan tr gém 2 loai: lyc tac dung ludng cuc va luc Van-dec-van.
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Luc tac dung ludng cuc dugc gy ra boi sy hit nhau cua dau mang dién tich duong cua

phan tir phan cuc ndy voi diu 4m cta phén tir kia. (vi du nhu trong phan tir HCI).
D

Trong truong hop hop chit khéng phan cuc, sy phan bd cua dién tich 1a ddi xtmg (vi du
CH,) do d6 tong cac momen phan cuc bang 0. Nhung mat khac dién tich ludn luén chuyén
dong, vi vy & mot thoi diém xac dinh ndo d6 sy phan bd cua ching thay doi do d6 1am xuét
hién mot sy phan cuc nho. Chinh su phan cuc tirc thoi ndy 1am anh huong dén sy phan bd cia
cac dién tir trong phan tir CH, khac. Két qua 1am phan tir phin cuc cam tng. Sy phan cuc nay
tao ra luc lién két cac phan tur lai véi nhau. Luc d6 chinh 1a luyc Van-dec-van. Luc nay c6 hi¢u
luc trong mot khoang cach ngan va chi giita cac phan tir tiép xtic véi nhau, tirc 13 giita cac bé
mit clia cac phan tir. Vi vy phan tir cang 16n, tirc 1a bé mit cua cac phan tir cang 16n thi luc dé
cang manh. Thuc nghiém da chung minh réng, nhi¢t do s6i va nhiét do nong chdy cia ankan
tang theo chiéu ting cua sd nguyén tir cacbon co trong phén ti.

Bang tinh chét vat 1y ctia mot s ankan.

Hop chat | Cong thirc phan tir | %5 ' dg/mi
Métan CH, -183 | -162

Etan CH;CH; -172 | -88.5

Propan CH;CH,CH; -187 -42

n-butan | CH;(CH,;),CH3 -138 0

n-pentan | CH;(CH,);CHj3 -135 36 0,625
n-hecxan | CH;(CH,;),CH;3 -95 69 0,659
n-heptan | CH3(CH,)sCHj; -90 89 0,684
n-octan CH;(CH,)sCH; -57 126 0,703
n-nonan | CH;(CH,);CHj3 -54 151 0,718
n-dékan | CH3(CH;)3sCHj; -31 174 0,730

Neéu bi€u dién sy phu thudc cud nhi¢t do nong chay cua cac hydrocacbon no mach thang

vao s6 nguyén tir cacbon c6 trong phan ti thi ta s& thu duoc do thi hinh ring cua.
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Theo quy tic kinh nghiém, trir mot s6 ankan thap néu mach cta phan tir ting thém mot
nguyén tir cacbon thi nhi¢t do soi cua ankan tang lén 20-3 0°C.

Trén thuc té 4 ankan dau 13 nhimg chat khi, 13 ankan tiép theo (tir Cs dén C,;) 1a chat
long, tir ankan Cg tro di la chét ran.

Ankan khong phén cuc nén tan tot trong dung méi khong phan cuc.

Ty trong cua cac ankan ting 1én khi phén tr luong ting nhung khong qua 0, 8 g/ml. Diéu
d6 co6 nghia 1a ankan nhe hon nudec.

2.4. CAC PHUONG PHAP DIEU CHE.

Thudng cac phuong phap diéu ché cic hop chat hiru co duoc chia 1am 2 loai: phuong
phap cong nghiép va phuong phép phong thi nghiém. Hai phuong phép niy cé nhitng diém
khac nhau sau day:

Phuong phap cong nghiép thuong thu nhan mot khdi lwong hop chat 16n véi gia thap
trong khi d6 phong thi nghiém can téng hop mot vai trim gam, mot vai gam hodc it hon, khong
quan tim dén gia ca va thoi gian can thiét dé tong hop.

Phuong phap cong nghiép st dung cac hop chat khong chi dang tinh khiét ma ca dang
hdn hop nhiéu chit, con trong phong thi nghiém ludn ludn doi hoi phai & dang tinh khiét.

Phuong phap cong nghiép thuong chon cach thu nhan hop chét sao cho thuan loi vé viée
van dung cac ddy chuyén cong nghé va thiét bi. Vi vay thuong phwong phap cong nghiép chi c¢6
¥ nghia véi cach thu nhan mot hop chét nhét dinh. Trai lai phuong phap phong thi nghiém quan
tam dén viéc su dung cho cad mot loat hop chat cung loai v6i nhau.

2.4.1. Phuong phap cong nghiép.

a. Ngudn thu nhdn chinh ctia ankan 13 ddu moé va khi thién nhién. Su thdi rira hang triéu
nam cua cac t?mg dia chat da chuyén hoa cac hop chét hiru co phuec tap cua dong thuc vat thanh
hon hop ankan c6 thanh phan tir 1 dén 30, 40 nguyén tir cacbon. Thuong khi thién nhién chi
chtra nhitg ankan nhe (c6 phan tir lugng nhé) chu yéu 1a CH,. Dau mo ¢ thanh phan ankan
phirc tap hon. Bang phuong phép chung cat ddu mé, ngudi ta tach cac loai ankan ra khéi nhau,

duoc tmg dung rong rii trong doi sdng, cong nghiép. Cac ankan 1a chit khi dugc sir dung 1am
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nhién liéu dot. Cac ankan la chat 1dng dugc sir dung lam nhién li€u cho dong co dot trong, cac

ankan cao hon dang dau (luille) ding béi tron. Cac ankan ran nhu parafin ding lam nén. ..

CnH2n+2 % CoHomto + Chnfl 2(n-m)
b. Phuong phap téng hop tir 6xyt cacbon CO.
Cho hdn hop oxyt cacbon véi hydrd ¢ nhiét d6 250°C va 4p suit thuong di qua xuc tac
kim loai hay Co.

nCO + (2n-1)H) —> Cpppp + nHO
2.4.2. Phuong phap phong thi nghiém.
a. Tong hop métan tir cacbua nhom.

Al4C; + 12H,0 —> 4 Al(OH)3 + 3CH4
Tur sunfua cacbon
CS; +2H,S + 8Cu——> CHy + 4CuS

Tir axétat natri (phwong phap kiém néng chay)

CH3COONa + NaOH —> CHy + NaxCOs
b. Tong hop étan: phan tng Vuyéc.

2CH3Cl + 2Na —> CH3CH3 + 2NaCl
Phan Utng Konbe: dién phan mudi axétat. Tai andt anion CH;COO" bi phong dién tich

thanh radical CH;COO' va bi phan huy thanh CO, va étan.

2CH3;COO —> CH3CH3 + CO»
c. Téng hop cac ankan cao hon.

Khr hoa cac dan xuit ankylhalogenua.

RX + Mg —— RMgX 20, Ry ( RMgX Ia tac nhan Grinha)

CH;CH3CHBrCH; —Y& > CH;CH,CHMgBrCH; — 222> CH;CH,CH,CH;
sec-butylbrébmua n-butan
Khir bang kim loai trong méi trudng axit.
RX +Zn + H ——>RH + Zn~ + X
CHCH,CHBrCH; —Z2Hs CHyCH,CH,CH;
Khir bang axit iddic & nhiét do cao.
RX+2H —>RH + HX + D
CH;CH,CH,CH,CH,Cl1 +2HI — CH3CH,CH,CH,CH3 + HX + I
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d. Hydr6 hoa anken.

H,/Ni
CH 2n : CpH 2n+2

Trong tit ca cac phuong phap trén diy, phuong phap hydrd hoa cic anken c6 ¥ nghia
nhit vi: phan Gng tién hanh don gian (khudy tron mot anken véi hydrd & mot ap suét vira phai
va mot lugng xUc tac nho, ta s€ thu dugc mot ankan c6 khung cacbon giéng nhu anken ban
dau). Mit khac ngudn nguyén liéu anken ré, d& thu nhan bang nhiéu phwong phap khac nhau.

Khir hoa cac ankylhalogenua bang tic nhan Grinha la phan tng thé tryc tiép nguyén tir
halogen bang hydrd. Ankan thu duoc ciing gilt nguyén khung cacbon ban dau. Dy ciing 1a
phuong phap c6 y nghia thuc té 16n vi céc alkylhalogenua dé dang thu nhan tir cac hop chét
khac. Tuy nhién trong trudng hop yéu cau diéu ché mot chit nao d6 ma co thé str dung duogc ca
2 phuong phap thi nén chon phwong phéap hydrd hoa anken vi né don gian hon va cé hiéu suét
phan Gmg cao hon. Phan tng Vuyéc chi c6 y nghia ding dé diéu ché cac ankan ddi ximg.

Vi du:

2 CH;Br —N& » CH;CH;
2CH;CH,Br —N& > CH,CH,CH,CH;

Trong trudng hop dung dé diéu ché cacbon bat d6i xtmg thi phan ing Vuyéc it c6 ¥ nghia
vi tao thanh mot hdn hop san pham do d6 lam ting thém khéi lwong chat ban dau va 1am phic
tap qua trinh tach san pham.
Vi du:
RiX + 2Na +RX — R—R + Na
2 R;X—> R—R; (s&n phadm phu)
2R,X —> Ry—R, (s&n phadm phu)
Co ché cua phan tng Vuyéc cho dén nay van chua dugc chimg minh nhung trong dé co
hai giai doan co ban la:
RX + 2Na — RNa + NaX

RNa + RX — R-R + NaX
2.5. TINH CHAT HOA HOC.

Ankan trudc ddy goi 14 parafin (tir chir latinh parumaffinis tirc 12 4i luc hod hoc yéu) da
no6i 1én rang kha ning phan tmg cua ching yéu. Ankan khong c6 kha nang két hop vé6i hydrd nén
dugc goi 1a hydrécacbon no. Ankan khong phan tng truc tiép véi clo, brom ¢ diéu kién thuong,
chi bi oxy hoa béi cac tac nhan oxy hoa manh ¢ nhiét d§ cao nhu KMnO,.

Céc phan rng ctia ankan.

1- Phan Umg halogen hoa.
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0
R—C—H + Xz—t—c—> R—C—X + HX

3-  Phan tng v6i diazdmétan va kéten.
CH)N»
R c|: H Jdiazamétan aS , R—C—CH,—H + (N;hay CO
—C—H + < —C—CH,—H + a
kéten

3- Phan tng d6t chay.
Cnkont2 + (38H)0, ——>nCO; + (+1)H0
4- Phan ng cracking.
CnH2n+2 cracking CoHome2 + Chnfl 2(n-m)

5- Phan tmg sunfonic hoa:
R—C—H + HO—SO3sH — R—C—SO3H + HO

6- Phan tmg sunfoclo hoa:

R—C—H + SO,+ Cl)L—> R—€—S0,Cl1+ HCI
7- Phan ing nitr6 hoa:
R—C—H + HO—NO,—/> R—C—NO,; + H;O

2.5.1. Phan ing halogen hoa.

a. Trudc hét ta nghién ctru phan ung clo hoa métan.

Hdn hop khi métan va clo duédi tac dung cia anh sang hodc nhiét do (250-400°C) thi
chung s& tic dung ménh liét v&i nhau tao thanh phan tir métylclorua. Métylclorua cé thé tiép tuc
tham gia phan tng clo ho4 tao thanh métylenclorua. Phan tng c6 thé tiép tuc xay ra va tao thanh

triclométan (clorofoc) hoac tétraclométan (cacbon tétraclorua).

CH,4 %?» CH;Cl %» CHCly <% CHCl3 %» CCly
Vi vy dé hiéu rd phan tng ta phai 1am sang to miy van dé sau:
Métan va clo khong tac dung v6i nhau trong bong tdi & nhiét do thuong. Phan tng d&
dang xay ra trong bong tdi & nhiét d6 250°C hoic ¢ nhiét do thudng khi dugc chiéu sang. Néu

phan tng dugc khoi mao bang anh sang thi ¢ hang ngan phan tir métylclorua duge tao thanh
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khi phan tng hap thu mdt phdoton anh sang. Khi c6 mot lugng nhéd oxy s€ lam gidm toc dd phan

ung di mot thoi gian. Thoi gian nay phu thudc vao lugng oxy c6 trong phan ing.
Dé giai thich phu hop v6i cac vin dé dit ra trén day, nguoi ta dd dé nghi mot co ché

tong quat cho phan tmg clo hoa métan nhu sau:

oL, —tCsser
CH; + CI' — CH; + HCI
CH3 + Cl,—>CH;Cl + CI
ti€p theo (2), (3), (2), (3)...

Qua trinh viét phan mg hoa hoc theo timg giai doan xay ra goi la co ché phan tng. Loai
co ché trén ddy goi 1a co ché gbc. O giai doan (1) xdy ra su phd v& phén tir clo thanh cac gbc tu
do can mot nang luong dé pha v lién két. Nang luong d6 dugc cung cap bang sy dun néng hoic
chiéu sang. Géc tu do Cl ciing giéng nhu cic gbe tu do khac c6 kha nang phan Gmg rat manh va
do d6 n6 tim cach két hop v6i mot electron dé 1am day 16p 8 dién tir ciia minh. Dé dat dugc didu
d6 gbc CI' can phai va cham véi cac nguyén tir hodc cac phan tir khac. Sy va cham véi cac gbc
tr do CI' khac c6 xac sudt rat nho vi ring néng do cua chung tao thanh ¢ mot thoi diém bat ky
rat it. Su va cham vé&i phan tr clo chi dan dén su thay d6i mot goc tu do nay bang mot gbe tu do

khac ma thoi.

Cl'+ Cl:Cl —CI:Cl + CI’

Vi vay chi ¢6 sy va cham véi phan tr métan maéi dan dén viéc tao thanh mot géc tu do
moi (giat doan 2).

Gbc métyl CHy méi sinh ra ciing twong tu nhu gdc clo trude day tim cach lam day 16p 8
dién tir cia minh bang su va cham véi cac phan tir hodc nguyén tir khac. Sy va cham ciing chi co
¥ nghia v6i phan tir clo vi méi tao thanh métylclorua va CI' (giai doan 3). Géc tu do clo méi sinh
ra nay lai tham gia vao phan tng (2), tiép theo 1a phan ung (3). Qua trinh nay duoc lap di lap
lai nhiéu 1an tao thanh nhiéu phan tir métylclorua.

Tuy nhién céc phan tir trén ddy xay ra khong phai 12 vinh ctru vi rang tuy sy va cham cua

cac goc tu do vdi nhau rat it nhung van c6 thé xay ra va do dé dan dén sy mat di cac goc tu do:

Cl' + cI' — Cl: Cl
CH; + CH;—> CHj3* CH3
CH3; + CI'—> CH3: Cl

Néu trong phan Gng c6 mit oxy thi:
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CH; + Op—> CH3;00’

Gbc tu do CH;00" C6 kha niang phan tng thap hon nhiéu so vdi goc CH;' nén lam cho
tdc d6 phan tng cham lai. Hop chit c6 kha ning lam cho phan tmg bi cham lai hodc lam dimg
phan tng ngay ca khi v6i mot luong rat nho goi 1a chat trc ché. Trong vi du trén day oxy 1a chat
trc ché CH;00" 1a gbc trc ché.

Piéu cudi ciing chung ta can phai giai thich 14 tai sao thu dugc mot hdn hop nhiéu san
pham va c6 thé khéng ché phan tng dé thu dugc mot san pham duy nhit 13 métylclorua hay
khong?

O thoi gian dau cua phan Gmg, métan tac dung véi clo tao thanh métylclorua (I). Theo
thoi gian khéi lvgng métan b6t dan va métylclorua ting 1én do d6 métylclorua s& tham gia canh
tranh v&i métan trong phan ung clo hoa. Khi ndng do ciia métylclorua 16n hon nong do métan thi
clo sé& tic dung nhiéu hon véi métylclorua, II trd thanh chil yéu. Tuong tu nhu vay sé xay ra cac
phan tng IIL, IV. Vi vdy san phdm ctia phan g 13 mot hdn hop 4 dan xuét ankylhalogenua. C6
thé khéng ché dé phan tmg chi tao ra mdt san phdm chu yéu 1a métylclorua bang cach cho du
métan. Trong trudong hop ndy lrong métan ludn ludn nhidu hon métylclorua va do d6 sé& han ché
dugc phan ung II.

b. Phan Gmg diy chuyén.

Phan tng gitta métan va clo trén day nguoi ta goi 1a phan Gmg day chuyén tic 13 phan
mg xay ra qua nhiéu giai doan ma trong d6 giai doan nay lam sinh ra nhiing trung tam c6 kha
ning phan tng manh dé giy ra phan tng cia giai doan tiép theo. Pay ciing 14 phan ung dic
trung cho cac hop chat ankan noi chung.

Giai doan tao g6c X, 2M)£C 2X° (1)

Giai doan phat{X' + RH —= R + HX (2)
trién mach | R+ x,—>RX + X (3)

tiép theo (1), (2), (3)...

: : 4
Giai doan X_+ X X “)
titmach §X + R —>RX (5)

L R+ R —>RR (6)

Trén gian d6 ning luong ctia phan tng clo hod métan ta nhan thiy rang E,, E; c6 nghia
1a trong hai phan tng phét trién mach, phan ung (2) xay ra cham hon nhiéu so véi (3) do d6

phan Gmg (2) c6 tinh chat quyét dinh téc d6 phan tng.
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AE trang thai chuyén tiép

CH;CH CI

»
»

tién trinh phan tng

c. Binh huéng phan ung halogen hoa.

Xét cac phan tmg halogen hoa cac hop chit sau:

o s o 92 ool

CH,CH: > e 92 crycmLel
Cly CH,CHCH; 92 CHyCH,CHLCI
géc n-prépyl  n-prépylclorua

CH3—$H—CH2—H —

H Cly cHyCHCH; 92 CH3CHCICH,
gbc izdpropyl  izépropylclorue

Trong phan tng ctia propan véi clo, gbc propyl dugc tao thanh khi tach di mot hydrd bac
I, izOpropyl dugc tao thanh khi tach hydrd bac II. Ta nhan thy rang trong phan tir propan c6 6
hydrd bac I va 2 hydrd bac II nén xac suit va cham ctia Cl' v6i cac loai hydrd nay 13 6:2 (hay
3:1) c¢6 nghia 1a san pham n-propylclorua: izépropylclorua 1a 3:1. Nhung trong thyc té ty 18 thu
dugc 1a 1:1 (45:55). Nghia 13 iz6propylclorua duoc tao thanh vao khoang 3 1an nhiéu hon 1a
n-propylclorua. Piéu d6 chi c6 thé giai thich bang ning luong hoat hoa E, (E, dung dé tach
hydré bac II nho hon rat nhiéu so v6i hydré bac I). Bang sy khao sat twong tu ngudi ta da di dén
két luan rang kha nang tham gia phan tng halogen hoa ciia cac nguyén tir hydrd bién doi theo
day sau:

Hydrd bac I < Hydrd bac II < Hydro bac 111

O nhiét d6 phong ty 1& d6 vao khoang 5,0:3,8:1,0. Ty 1¢ ndy cho phép tién doan ty 1é cac
san pham sinh ra trong mot phan tmg clo hoa.

Vi du:

Cly/as

CH;CH,CH,CHj; CH;CH,CH,CH,Cl + CH3CH,CHCICH;3

n-butylclorua iz6butylclorua
Ta co ty 1& san pham:

http://hhud.tvu.edu.vn



DPao Hung Cuwong 54
bac |_ kha nang phan (ing hydro bac |
iz6butylclorua s6 hydro bac Il kha nang phan @ing hydro bac Il
_6,10_ 6 _28%
4 3,8 152 72%
Kha nang tham gia phan tng cia hydrd véi brom xay ra theo ty 1€ hydro bac I : hydro

bac II : hydr6 bac I11 = 1600 : 82 : 1

n-butylclorua_ s6 hydrd
6 hydré

S¢ di kha nang tham gia phan ung cua cac loai hydr6 trong phan ung halogen hoa
thay doi nhu trén 13 vi do anh huong cta hiéu ting +1 ctia cic nhom ankyl nén din dén d6 bén

cua cac radical bién doi nhu sau:

LU N
Crs—C- > Chs—C > CHy—C > HC
CH; H H H

c.Su xuat hién nguyén tir cacbon bat ddi ximg.

Trong phan tng clo hoa n-butan ¢ san pham thu duoc sec-butylclorua c6 nguyén tir C,
bét d6i, nhung thuc nghiém ching minh rang sec-butylclorua 13 mot hop chat khéng quang hoat.
Diéu d6 duogc giai thich rang & giai doan (2) gbc CI tach di mot nguyén tir hydrd bac II tao thanh
sec-butylclorua. Nguyén tir cacbon trong gdc tw do ¢ ocbitan lai tao sp>. Giai doan tiép theo dé
tao thanh lién két C-Cl clo c6 thé tAn cong ca tir hai phia ciia mét phang chuta ocbitan lai tao sp.
Vi xé4c sudt tin cong vao hai phia ctia mit phang nhu nhau nén tao thanh mét s6 luong bang
nhau céc san pham quay phai va quay trai, do d6 gbc quay cta anh sang phan cuc triét tiéu 1an
nhau nén hén hop san phdm thu duoc khéng quang hoat. Nguoi ta goi hdn hop nay 1a bién thé

Raxémic.

a H CH3 E CH3
e £ on )~ o
Cl, C,H;s Cl Hg H Cl

C,H; b H%/Cl CHs C,Hs

Vay hén hop Raxémic tirc 1a hdn hop mét s6 luong bang nhau ciia dong phan quang hoc

quay phai va quay trai. Phan tng tao thanh hon hop Raxémic goi 1a phan g Raxémic hoa.
2.5.2. Métylen hoa.
Métylen duoc tao thanh trong phan Gmg phén tich cic hop chit diazométan hoic xéten

dudi tac dung cua nhiét:
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0
CHy—=N=N—LE> CH, + N,

CH,=—=C=0 L CH, + CO
Meétylen c6 tinh hoat dong hoa hoc manh va do dé tham gia phan (rng métylen hoa:
CH;CH,CH,CH,CH,CH;3 nh-hecxan
CH3CH2CH2CH2CH3CIt{02CNz CH3CH,CH,CH(CH3), 2-métylpentan
CH3CH2$HCH2CH3 3-métylpentan

CH3
CH,=C=0
CH;3;CH,CH,CH; — > CH3CH,CH,CH,CH;3 + CH3CH2C|IHCH3

tC CH,

2.5.3. Phan tng d6t chay.

Phan Umg ankan véi 6xy tao thanh CO, va nudc cung voi sy giai phong mdt nang lugng
16n thudng duoc st dung dé thu ning lugng. Cho dén nay co ché cta phan ng nay chua duoc
chting minh nhung chic chin rang ddy 1a phan Gng day chuyén co ché gbc. Mot trong nhiing
mg dung rat quan trong cua phan tng nay 1a dung nhiét d6t chay cac hydrocacbon dé chay cac
dong co dbt trong. Viée str dung cac dong co ap suét cao da ¢ y nghia rat 16n nhung lam xuét
hién mot khé khan: nhién li¢u trong xylanh thuong tu nd & nhitng thoi diém chua can thiét nén
1am giam strc may. Dé khic phuc diéu ndy ngudi ta khic phuc bang hai phuong phap:

I- Chon nhitng hydrdcacbon thich hop dé 1am nhién liéu dong co.

2- Cho thém hop chat tétramétyl chi vao nhién liéu.

Theo phuong phap thtr nhit ngudi ta dd phan loai rang hydrocacbon tét nhat dé lam
nhién liéu dong co 1 hop chat izdoctan.

CH;C(CHj3;),CH,CH(CH3),
2,2, 4-trimétylpentan (iz6octan)

Nguoi ta quy dinh izéoctan c6 chi s6 octan 14 100. Hop chat c6 chi s6 octan kém nhat 1a

n-heptan (bang 0). Chi s octan cia nhién liéu ting 1én rat manh khi cho thém mét luong

tétractyl chi.
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CAU HOI ON TAP VA BAI TAP CHUONG 2

2.1. Goi tén ankan theo danh phép thong thuong va danh phap IUPAC.
2.2. Cac phuong phap diéu ché ankan.
2.3. Nhitng tinh chat hoa hoc quan trong ctia ankan.
2.4. Viét phuong trinh phan tmg diéu ché cac ankan sau day:

a. n-Butan

b. iz06-pentan
2.5. Khi Clo hoa cac ankan sau day trong diéu kién c6 anh sang xuc tac s& thu duoc nhimg dan
xuat mono Clo gi?

a. n-Propan

b. 1z6-butan

Tinh hiéu sudt cic san pham trong mdi truong hop, gia st kha ning phan tmg cta cac

nguyén tir hidro & cacbon béc I, bac 11, bac III tuong ing véi: 1:3:5

2.6. Goi tén theo danh phéap quc té cac hop chat sau day:

a.CH;—CH,— ?H—?H—CHZ— CH; b CH;—CH,— ?H—?H—CH3
C,Hs CH;3 CH; C,Hs
?Hs (|32H5
¢. CHy—C—CHy—CH—CHy—CH—CHy—CHj  d.CHy—CHy—C—CHy—CH;
CHs, CH—CH;  CH; C,Hs
g
CH;

2.7. Cho biét cac san pham phu trong phan tmg diéu ché n-pentan tir n-propyl iodua va etyl
iodua theo phuong phap téng hop WURTZ (Vuyéc).

TAI LIEU THAM KHAO CUA BAI TAP CHUONG 2
[1]. Chu Pham Ngoc Son, Nguyén Hiru Tinh, Nguyén Huy Ngoc, Lé Khic Tich, Bai tip
hoa hoc hitu co.
[2]. Ng6 thi Thuan, Bai tdp hoa hoc hitu co (2008), Nxb. Khoa hoc va K¥ thuat, Ha Noi.
[3]. Thai Doéin Tinh, Bdi tdp co s li thuyét héa hitu co (2005), Nxb. Khoa hoc va K§ thuat,
Ha Noi.
[4]. Thai Doan Tinh, Bai tdp co so hoa hoc hitu co (2005), Nxb. Khoa hoc va K¥ thuat, Ha
Noi.
[5]. Nguyén thi Bich Tuyét (1995), Gido trinh héa hitu co, Hué.
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Chuong 3

ANKEN

Anken 13 loai hydrocacbon c6 sd lugng nguyén tir hydrd trong phan tir it hon trong
ankan tuong Ung 1a hai nguyén to. Vi n6 c¢6 kha nang cong hop voi hydré nén duge goi la
hydrocacbon chua no. Cong thirc tong quat cua anken 1a C,Ha,.

3.1. CAU TAO VA DPONG PHAN CUA ANKEN.

3.1.1. Cu tao.

CAu tao don gian nhit ciia diy anken 1a étylen C,H,, trong phan tir étylen 2 nguyén tir
cacbon déu cé ocbitan lai toa 1a sp”. Cac ocbitan lai tao ndy xen phil vdi ocbitan s ctia hydrd vao
v6i nhau tao thanh 5 lién két ¢ nam trong mot mat phéng. Moi nguyén tir cacbon con lai mot
dién tir ty do xen phtl véi nhau tao thanh lién két © (2 dam may dién tir nim phia trén va phia

duéi ciia mit phang chira lién két o).

H 0 H
1,004
H\%/H c= 344 < )117.5°
H/ \H H/ 121 'H

Hop chét tiép theo 1a propen CsHg co cAu tao 1a CH;-CH=CH,.

Tiép theo 13 butylen c6 mot s6 cau tao:

CH3;CH,—CH=CH, CH;—CH=CH—CH3 CH3—C|3=CH2

CH;
buten-1 buten-2 izObuten

Hop chét buten-2 c6 thé viét dudi 2 dang dong phan hinh hoc:

H\C—C/H H\C—C/ o
/7N /T \g
H;C CH3 H;C
cis-buten-2 trans-buten-2

3.1.2. Pong phéan hinh hoc.

Péng phan hinh hoc 1a loai ddng phan xuat hién do su can tré quay tu do cia cic nguyén
tr xung quanh lién két d6i C=C. Nguoi ta ky hiéu cic dong phan c6 hai nhom thé hoic hai
nguyén tir giéng nhau nam vé cing mot phia cud mat phang o 1a déng phén cis, néu nam khac
phia 12 dong phan trans.

Tat nhién sy can tr& quay xung quanh lién két doi dbi v6i cac nguyén tir cacbon cua
anken nao ciing c6 thé nhung déng phan hinh hoc chi xuat hién khi ndo cac nhém thé & cac

nguyén tr cacbon nd1 doi khac nhau.
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Vi du:
H\ _C/H H\C_C/H H\C C/CH3
HiC H cond v o

Khong c6 ddng phan hinh hoc

H\ /H H Cl
/C=C\ >C=C<

Cl Cl Cl H
cis-dicloéten trans-dicloéten

Pic diém cta cac dong phan hinh hoc 1a ching co céc tinh chat vat 1y khac nhau, ¢6 cac
tinh chit hoa hoc tuong tir nhau vi ciing mot loai hop chat nhung mirc do tham gia cic phan tmg
hoé hoc cua chiing khac nhau vi c6 c4u tao hinh hoc khac nhau.

3.2. CACH GOI TEN.

3.2.1. Danh phép thong thuong.

Gidng nhu ankan, cac hop chat anken don gian nhiéu khi duoc goi bang céac tén goi thong
thudng nhu: étylen, propylen, butylen...Hop chit butylen phan biét nhau boi cac tién t6 a P,
iz6-. Cac dong phan hinh hoc nhu d noi & trén phan biét nhau bang cis hodc trans. Nhung cach
goi ndy bi han ché khi ding dé goi tén cac anken phirc tap.

3.2.2. Danh phép IUPAC.

1- Mach chinh duoc chon 1a mach dai nhat ¢ chira ndi doi cacbon-cacbon. Hop chit can
goi dugc xem nhu 13 din xudt cua mach chinh ma & d6 cac nguyén tir hydré duoc thay thé bang
cic nhom thé khac nhau. Tén goi cua mach chinh (éten, propen, buten, penten...) dugc tao
thanh bang cach d6i dudi —an cta ankan twong tmg thanh dudi —en.

2- Panh s6 mach chinh sao cho vi tri ndi doi 1a nho nhéat (lay sé dau cua nguyén tir
cacbon ndi d6i).

3- Goi tén cac nhom thé cung vai cac chi 6 cua nod trude tén goi cua mach chinh.

Vi du:
CHj CH3
CH;—C—CH=CH, CH;—CH—CH=CH—CHj3
CHs
3,3-dimétylbuten-1 4-métylpenten-2

3.2.3. Tinh chét vat Iy.
Tuong ty nhu ankan, anken khong hoa tan hodc rat it hoa tan trong nudc nhung tan tot

trong cac dung moéi khong phan cuc nhu benzen, éte, CCly...Ching c6 ty trong nhé hon nudc.
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Nhiét do soi cua cac anken twong ty nhu ankan, ctr ting thém mot nguyén tir cacbon trong mach

thi nhiét do séi tang 1én 20-30°C.

Bang mdt s tinh chét vat 1y cta anken.

Tén goi Cong thuc T°C Toe C D
Etylen CH,=CH, -102 -169

Propylen | CH,=CH-CHj; -48 -185

Buten-1 CH,=CHCH,CHj3; -6,5

Penten-1 CH,=CH(CH,),CH; | 30 0,648
Hexen-1 CH,=CH(CH,);CH3; | 63,5 -138 0,675
Hepten-1 | CH,=CH(CH,)4CH; | 93 -119 0,698
Octen-1 CH,=CH(CH,)sCH3; | 132,5 -104 0,716
Nonen-1 CH,=CH(CH,)sCH3; | 146 0,731
béken-1 CH,=CH(CH,),CH; | 171 -87 0,743

Néu ankan hoan toan khong phan cuc thi anken tuy thudc vao cau tao hinh hoc cuia né co

thé phan cyc.

H H H Cl
>C:< ;C:C\
Cl Cl Cl H
n+0 u=0

3.4. CAC PHUONG PHAP DIEU CHE.
3.4.1. Phuong phép cong nghiép.

Trong céng nghiép anken duoc diéu ché bang phuong phap cricking dau mo.

CnHon+2 cracking CoHomt2 + Chnfl 2(n-m)
Céc anken c6 s nguyén tir cacbon nho hon 5 ¢6 thé thu nhan dugc dudi dang tinh khiét
bang cach chung cit phan doan.
3.4.2. Phuong phap téng hop.
1- Tach loai ankylhalogenua.

I ]
e OW/ancol __ L__ L __
H X
KOH/ancol
CH;CH,CH,CH,Cl 52" CH;CH,CH—CH,
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CH3CH2(|3HCH3 KOH/angol 1 ~1.cH_CH, + CHyCH—CHCH;
Cl
2-Pé hydrat ancol.
] msoqa ||
—?—?— 2—4(>) —(C=C— + HO
H OH

CH,—CH, H-SO
e 2L 4D cH—cH, + H0
OH OH

+

CH>CH,CH,CH,0H ——> CH;CH—CHCH; + CH;CH,CH—CH,
3. Téch loai alkyldihalogenua.

—(li—C— + Zn —>—C=C— + 7ZnXy
X X

Vi du:
CHsCH—CHCH; — 420, CH,CH—CH—CH; + ZnBr,
Br Br
4. Khtr hoa cac ankin.
. H H
H>/Ni(Pd, Pt ” 2 )
Ho/Ni(Pd, P N =C/ san pham cis
R/ \R
R—C=C—R——
H\ /R

Na (LO/NEL v = g san pham trans

Trong cac phuong phap trén didy 2 phuong phip quan trong nhat 13 tach loai
ankylhalogenua va déhydrat ancol. T4t nhién ca 2 phwong phap déu c6 mot han ché 16n 1a hydrd
c6 thé bi tich & ca 2 nguyén tir cacbon canh cacbon mang nhém halogen nén san pham ctia phan
rmg khong tinh khiét.

3.4.3. Phan ung tach loai.

a. Phan tng tach loai don phan tir E1.

Trong phan tng E1 toc do phan tng dugc quyét dinh & budce tao thanh cacbdcation.

|| R »

H—(|:—(|:—X — X + H—(|:—c —> —(C=C— + HX

Vi du:
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(CH3),C—CH3; + H'—> (CH3),C—CH; —> CH3—C—CHj;
Cl)H "OH, (|3H3
— (CH3),C—CH, + H'

b. Phan g tach ludng phan tir E2.
Trong phan ung E2 hop chit bazo tham gia trang thai chuyén tiép tin cong vao mot

nguyén tor hydro & cacbon.

Y+ H—C—C—X —> Y . H.C.C. X —>—(C—=C— + X + HY

c. Anh hudng cua bac lién két va cdu trac khong gian néi chung t6i huéng cua phan tng
tach loai.
Trong phan tng tach loai cac hop chat ma nhom thé X thudc cac nguyén tir cacbon bac II

hoic béc III, phan tmg co6 thé xay ra theo 2 hudng sau:
CH3;CH—CHCH3 Tach loai Zaixep
CH;CH—CHCH;3 { ,
| | CH3CH,CH=CH, Tach loai Hépman

Dinh huéng Zaixep xay ra khi nao 61éfin dugc tao thanh cd sb luong cic nhom ankyl
nhiéu nhit gin vao 2 nguyén tir cacbonndi doi. Trai lai dinh huéng Hopman xay ra khi 61éfin co

s6 nhom ankyl 12 nhé nhat. Thuong thi cac phan ung El tao ra cha yéu san pham tach loai

Zaixep.
Vi du:
— > CH;—CH=C(CH;) (87,5%)
CHy—CH—C(CHy, {113_8,004 CH
H OH 2 L > CHy—CH,—C=CH, (12,5%)

3.4.4. Tach loai ankylhalogenua.
Khi c6 mit ctia cac bazo manh véi nong do cao phan tGng tach loai cac ankylhalogenua
xay ra theo co ché E2.
¥ i
| - E
—clj—(|:— HQ | — |——C=C— + X + 0,0
L
H H...O
Trang thai chuyén tiép

Cac chat thuong dugc dung lam bazo 1a: hydroxyt kiém, ancolat kiém, cic hop chit

amin.
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Vi du:

CHiCH;CHCH; KOWancql 1 CH_ CHCH; + CHyCH,CH—CH,

Br 81% 19%
Ty 1é cac san pham anken trong mdt phan Gng tach loai duoc wu tién theo diy bién doi
sau:
R,C=CR,> R,C=CHR > R,C=CH, > RHC=CHR >RHC=CH, > CH,=CH,
3.4.5. Tach loai ancol.

Phan g tach loai ancol xay ra khi c6 mat axit va dun nong.

bl L
HOH
Kha ning tach loai cua ancol bién dbi:
Ancol bac III > ancol bac II > ancol bac I

a. Co ché cua phan tng tach loai ancol.

—C—C— > —(—C—
| | nhanh | |
H OH H *OH,
| |

T ohem (& O
H ‘OH, H

00 N N S

b. D6 bén ctia cacbdcation

Trong phéan mg tach loai ancol, anken thu dwgc nhiéu khi khéng phu hop véi du doan
ctia co ché phan tng.

Vi du:

+

CH;CH,CH,CH,0H H—HO> CH;CH—CHCH; + CH3CH,CH—CH,
2 san pham chinh

+

CH3CH2$HCH20H % CH3CH=(|3—CH3 CH3CH2$=CH2
-2

CH; CH3 CH;
san phdm chinh
I g
CH;—C—— lCH—CH3 -H—20> CH3—C=$—CH3 + CH3—$—CH=CH2
CH; OH CH3 CH3

san phdm chinh
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S¢ di thu dugc san pham cua phan ung tach loai khong phu hop véi dy dodn cta co ché

trong cic phan tng trén ddy 13 do ion cacboni ty chuyén vi dé tao thanh ion cacboni khac bén
hon.

+
CH3CH>CHoCH,0H —H> CH;CH,CH,CH,' 160 bac |
CH:CHaCHoCH,' > CHy;CH,CHCH; — i6n bac |l

+

CH:CH,CHCH; —H> CH;CH=CHCH; san ph&m bén

Tuong tu nhu vay:

CH3 CH3
CH3CH2—C|3—CH2+ —~H CH3CH;—C—CHy
. H . Ny
i6n bac | i6bn bac Il (bén hon)
CH3 CH; CHs
| s ~~ CHj3 |
CH3—$—CH—CH3 —_—> CH3—(£—CH—CH3
CH3
ibn bac Il ibn bac 11 (bé&n hon)

3.5. TINH CHAT HOA HOC CUA ANKEN

Anken c6 chira lién két d6i giau dién tir khong bén nén phan tmg dic trung cho loai hop
chat nay 1a cong hop electrdphin pha v lién két.

3.5.1. Céc phan ng ctia anken.

a. Phan tng cong hop.

1- Cong hydro.

—C=C— + H, N> CH—CH—
Hy/Ni
CH3;CH=CH; ——> CH3CH,;CHj

2- Cong halogen (X, = Cl,, Br,).

—C=C— + X, ——> —(C—C—

X X
CH,CH—CH, 2rZCCl CH3$H—(|?HCH3
Br Br

3- Cong hydrohalogenua.

B
H X

CH3;CH—CH; + HI ——> CH3CHICHj;
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—> CH3;CHBrCH;

CH;CH=CH, 1Br

it
[DETOXIY CH3CH,CH,Br

4- Cong nudc

—C=C— + Hzoi»—cLH—cL—OH

H,O/H"
CH;CH=CH, - CH3;CHOHCHj

5- Cong hypdhalogenua

—C=C— + X, + H20—>—(|j—(|j— + HX
X OH
CH;CH—CH; + Cl; + HoO—> CH3CHOHCH,CIl + HCI

6- Hydrd bo hoa

—C=C—+ (BH;), —>—é—C!3— o —C!3—
B

|
I|{ H, H (l)H
7- Polyme hoa
n(—c=c—) —— (—c—c—),
8- Cong métylen

| | = CH2N2
0o —C—C—

— C=C— — g \/

— CH,=C=0—— CH,

9- Phan tmg 6xy hoa

—C=C— + KMnO4 (hodc HCOOOH) —>—$—|C—
| Or b

CH3CH=CH,3 Mi CH3;CHOHCH,OH
10- Phan tng thé
. 600° C ] ]
H—C—C=C—+ Xy ——> X—C—(|3=C—
CH3CH—CH; + Cl, MCICHzCH2Cl
11- Phéan trng 6z6n hoa.
0]
e 1 o NI oo

|
0——oO0
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CHaCH,CH—CH, 23> 2040 i cH-0 + O—CH,

CHsC—CH, _ O3, H)O/Zn CHiC=0 + O—CH;

CHj; CHj;
3.5.2 Co ché phan tung cong hop electrophin.

Co ché cua phan tng cong hop electrophin Ag xay ra theo 2 budc.

o+
- .
—C=C— + Y- X ——>—CFC——>Y—C—C (1)

Y—%—(LJF + X —>Y—C—C—X (2)

Budc (1) xay ra cham quyét dinh téc d6 phan tng.
a. Phan ung cong halogen xay ra trong moi trudng tro:

CH—CH, + Br, —S%4> cHLBrCH,Br

CH;CH—CH, + Bry, ~Sl4 > CHyCHBrCH,Br

Pay 14 phan tmg dung dé phat hién cac hop chét c6 chira ndi d6i C=C (lam mat mau do
nau cuia nudc brom).

b. Phan tng cong hop hydrohalogenua

CH,—CH; + HI — CH3CHal
CH3CH—CH,; + HI—> CH3;CH,;CHyl + CH3CHI—CH3
CH3—?=CH2 + Hl ——> CH3C|IHCHZI + CH3—|CI—CH3
CHj CHj3 CH3

Khao sat mot luong 16n cac phan tng cOng hop twong tu nhu trén, Macopnhicop (1869)
dd dua ra quy tic: trong phan tng cong hop electrophin mot axit c6 proton vao mot Oléfin,
nguyén tir hydrd lién két véi nguyén tir cacbon giau hydrd nhat. Nhu ta di biét huéng ctia phan
g theo co ché Ag duoc trinh bay trén day phu thudc vao ion cacboni. Do anh hudng cua hiéu

ung +1 nén do bén virng cua ion cacboni bién doi:

R;C" > R,CH > RCH, > CH;
Xét phan tng:

—> CH3;CH,CH,"  i6n bac mot
CH3;CH—CH, + HI—

+ A La .
> CH3;CHCH3 i6bn bac hai
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Vi d6 bén cua cacbocation bac II 16n hon bac I nén san pham chu yéu la:
CH3CHCH; + I — CH;CHICH;

Theo két qua cta su giai thich trén day, quy tic Macopnhicop co thé phat biéu tong quat
nhu sau: phan (mg cong hop electrophin vao lién két d6i cacbon-cacbon xay ra theo huéng nao
tao thanh ion cacbéni bén viing hon.

Theo quy tic nay thi kha ning phan tng ctia cac anken véi cac axit bién doi:
(CH;),C=CH, > CH3CH=CHCH; > CH;3;CH,CH=CHCI
hodc: CH;CH=CH, > CH,=CH, > CH,=CHCI

Do phéan tng xdy ra qua budc tao thanh cacbocation nén s€ tao ra cac san pham chuyén

Vi
CHj5 CHj; CHj3
| H+ | Cl |
CH3—(|J—CH=CH2—> CHg—(lj—éH—CHg CH;—C——CH—CH;
CH; CHj CH; Cl

Nhung mit khac trong phan tng nay con tao ra mot san pham chuyén vi sau day:

CH; CH; CH;
~CH;3 | I |
CH3—c|t—éH—CH3 CHy—C—CH—CH; —=> CHy—C—CH—CHj
CH; CH; Cl CH;

c. Phan tng cong halogen.
Pay 1a phan tng xay ra theo co ché Ag 2 giai doan:
- Giai doan 1 nguyén tir halogen dwong dién cong vao ndi dbi tao thanh ion cacboni.

- Giai doan 2 ion cacboni két hgp véi nguyén tir halogen am dién.

—c=c— + " Br—»—C%C— —C\T/c—<—»—c|:—c|:— (1)
| | Br Br
—C o + Br —>—c|:—c|:— )
Br Br Br

Phan tr Br, binh thuong khong phan cyc nhung dudi anh sang cua truong dién tir manh
cua ndi doi nd bi phan cyc. Hién tuong nay goi 1a sy phan cuc hoa.

Néu phan ung tién hanh trong mdi trudng cé cac anion khac thi san pham tao thanh
khong phai duy nhét 13 din xuét dihalogenua vi ion cacboni dugc tao thanh cé thé két hop voi
cac tac nhan khéc c6 trong mdi truong phan tng.

3.5.3. Phan mg cong hop theo co ché gdc Ag.
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Khi c6 midt cia pedxit, phan ng cong hop cua hydrobromua vao anken khong xay ra

theo quy tac Macopnhicop. Kharash va Meo d giai thich rang, day 1a phan Gmg cong hop xdy ra
theo co ché cong hop gbc tu do.

0
o ) RO:0R —-C> RO (1)
Phan (ng tao géc

RO + HBr ——ROH + Br (2)

Br + —C=C— —»—clz—c— (3)

Phat trién mach Br

.—$—C— + HBr —>—(|3—$— + Br (4)
Br Br H

Tiép theo(3), (4), (3), (4)...
Xét phan tng:

CH3CH=CH, 18> CH3CHCH,Br + CH;CHBrCH,
goc bac 2 goc bac 1
Trong phan tng nay gdc bac 2 dugc tao thanh s& bén hon gdc bac 1 nén san pham chu

yéu 13 propylbromua.
Tuong ty nhu vy néu cho anken tac dung v6i CCly khi c6 mit pedxit thi s& xay ra theo

co ché gbc nhu sau:

0
RO:OR —C» 2RO (1)
RO + CECCl;— ROCI + "CCl3 (2)

"CCl; + RCH—CH,——> R—EH—CH,CCl3 (3)
R—EH—CH,CCl3 + CECCl3 — RCHCICH,CCl; + "CCl3 (4)
Tiép theo(3), (4), (3), (4)....

3.5.4. Phan Uing 6xy hoa (hydroxyl hod).

—(|:=(|:— + KMnOy (hoic HCOOOH) —>—(|2—(|3—

OH OH
Vi du:
3CH,=CH, + 2KMnO4 + 4 H,0 —> 3HOCH,CH,OH +2MnO,+ 2KOH

CH3CH—CH, TPOU -y cHoncH,on

Néu trong diéu kién khic nghiét (KMnO,,dun néng) thi:
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—C=C— —> —|C—(|:— — axit, xéton hoac CO,
OH OH
Vi du:

CH;CH=C(CHs), —»IEO hclo“ CH;COOH + O—C(CHs),

CH3CH2CH2CH=CH2tTCOi CH3CH,CH,COOH + CO, + HyO

3.5.5. Phan tmg thé.
Phan tng thé nguyén tir hydrd cta cac nhom alkyl trong phan tir anken xay ra ¢ nhiét o

cao hoic duoc chiéu sang bang tia tir ngoai trong pha khi.

0
20 C.CCly,. oy, cHCICH,CI
CH;CH=CH, -2

1400-600° G (yCH,CH—CH, + HCI

Tién hanh halogen hoa nhiéu anken khac nhau, nguoi ta da di dén két luan ring hydrd
vinyl dugc thay thé bang halogen khé khin hon rat nhiéu so véi hydré allyl. Nhu vy néu két
hop véi cac két qua nghién ciru trude ddy ta co diy hoat dong cua nguyén tir hydrd bién d6i nhu
sau:

Allyl > hydrd 3° > hydrd 2° > hydr6 1°> CH, > vinyl

3.5.6. Phan img 6z6n hoa.

Pay 1 phan tmg pha v cac lién két doi cacbon-cacbon cua anken tao thanh nhimg phan
tor nho hon. Phan img xay ra trong moi truong tro.

0
N N\ 0/

—C=C— + 03— —C=0 + O=C—

| |
| O0——=O0
San pham tao ra 1 cac andéhyt hodc xéton. Phan tng thudng dung dé phat hién su co

mat cua cac ndi doi trong phan tir.
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CAU HOI ON TAP VA BAI TAP CHUONG 3

3.1. Goi tén cac anken theo danh phap thong thuong va danh phap IUPAC.
3.2. Cac phuong phap quan trong diéu ché anken.

3.3. Pic diém cdu tao va kha ning phan Gng ctia anken.

3.4. Nhitng tinh chat hoa hoc quan trong ctia anken.

3.5. Céc qui tic dinh hudng cua phan Gng cong vao anken.

3.6. Poc tén theo danh phap qudc té cac chét sau day:

o
a. CHy—CH—CH=CH—CH;  b.CHy=C—CHo—CH—C—CHj
CH; C,Hs  CH; CHs
o
d CHy—C=C—CH—CH,—CH—CH;  c.CH;=CH—C=CH,
CHy  CH—Cl  CHj CH;
CH,-Cl

3.7. Viét cong thirc cau tao cac hop chit sau day va cho biét hop chit nao c6 dong phan 1ap thé:
a. 3-metyl buten-1
b. 4-nitro-3-metyl buten-1
c. 4-(1-bromoetyl)-2,6-dimetyl hepten-2
3.8. Viét cong thirc ciu tao cic san pham tao thanh trong phan tmg 6z6n hoa cac hop chit sau
day:
a. Buten-1
b. 2,3-dimetyl buten-2
c. 2-metyl propen
3.9. Viét cong thirc ciu tao cic san pham tao thanh trong phan tng oxi hoa cac anken sau day
biang KMnO, dam dic dun néng:
a. Propen
b. Buten-2
c. 2-metyl propen

3.10. Hoan thanh cac so dd phan tng sau:

0
a.Butanol-1 300°C Hp804 _ y H0 Z
AlL)O; e
H,0
b CH3CH2—(|:H—$H—$H—CH3A>X&>Y4> Z+U+ Hy0,

Br Br CH;js
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Chuong 4

ANKIN VA DIEN

Cong thirc tong quat cua loai hop chat nay 1a C,Ha,»

4.1. ANKIN.

4.1.1. CAu tao va cach go1 tén.

a. CAu tao.

Hop chat don gian nhat cua ankin 13 axétylen trong d6 cic nguyén tir cacbon c6 ocbitan
lai tao sp. Céc ocbitan nay lién két v&i nhau va lién két voi hydrd tao thanh 3 lién két 6. Mdi
nguyén tor cacbon con lai 2 dién tir p ty do xen phu véi nhau tao thanh 2 lién két 1. Céac dién tir
ctia 2 lién két nay lai xen phtl v6i nhau tao thanh mot dam may dién tir gidng nhu hinh tru bao

boc xung quanh lién két cacbon-cacbon.

HOC O
12A°

GCH

Céc ankin cao hon c6 cdu tao giéng nhu axétylen ma trong d6 cac nguyén tir hydré duoc
thay thé bang cac gbc ankyl khac nhau.
b. Cach goi tén.
Céc hop chét ankin thudng dugc goi tén theo 2 cach sau day:
1-  Goi tén cac ankin giébng nhu 1a din xuét cua axétylen ma trong d6 cac nguyén tir
hydrd dugc thay thé bang cac goc ankyl.
2-  Goi tén theo danh phap IUPAC bang cach d6i dudi —an ciia hydrocacbon tuwong mg

thanh dudi —in.

Vi du H-C= C-C2H5 CH3-C = C-CH3 CH3-C = C-CH(CH3)2
Etylaxétylen dimétylaxétylen métylizopropylaxétylen
Butin-1 Butin-2 4-métylpentin-2

5.1.2. Tinh chét vat Iy.

Céc ankin 14 nhitng hop chat phan cuc yéu nén c6 cac tinh chat vat 1y gan giong véi
ankan va anken: khong tan hodc rat it tan trong nudc, tan tot trong cic dung moi khong phan
cuc nhu éte, benzen, CCly...cd ty trong nho hon nudc, nhi¢t do soi tang lén khi sb nguyén tu
cacbon trong phan tir tang.

5.1.3. Céac phuong phép diéu ché.

a. Cac phuong phap cong nghiép.

Phuong phép diéu ché axétylen:
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1.  Than——Than c6c 2000° C 0

i . i :’—> CaC2—2—> CoHy
ba v6i—— Voi séng
2- Oxy hoa khong hoan toan khi métan:
6CHy + Oy —> 2HC—CH + 2CO + 10H;
Axétylen dung dé han, cat kim loai (n6 duoc giir trong binh thép dic biét bang cach hoa

tan trong axéton dudi ap suit cao), dung dé 1am nguyén liéu cac hop chét khac.

b. Phuong phap tong hop.

Phuong phép tach loai:
Z W Z W
|| ||
—?—(lj— _—> (= —>—(C=C—
XY

1- Bé hydrohalogen hoa cac hop chét dihalogenua.

—CH—CH— KOH, __c—cy KOH, c—c
XX X
Vi du:
CH3—(|ZH—$H2 KOH/ancol CH:CH—_CHBr KOH/ancol CHy;—C=CH
Br Br
2- Phén ng axétylua kim loai vé1 ankylhalogenua bac 1.

=y NNl e R =R

Vi du:
CH;—C=C Na' + CH3CH,Br —> CH3;—C=C—CH,CHj
3- béhalogen hoa tétrahalogenua.

X X
—C—C— + 2Zn——> —C=C— + 2 7nX;
X X
Vi du:
CH;—CBr—CHBr + 2Zn——> CH3—C=CH + 2 ZnBr;
B Br
Trong tit ca cac phwong phap d3 néu trén day, phuong phap didu ché ankin bing phan
g déhydrohalogen hoa céc hop chat dihalogen 13 c¢6 y nghia nhat vi cac hop chat nay thuong

dé diéu ché tur anken.

4.1.4. Tinh chét hoa hoc cta ankin.
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Tuong ty nhu anken, ankin ¢6 d§ &m dién 16n do su c6 mat cua lién két [ nén nd co kha

ning tham gia cac phan tng Ag. Mit khac do mat do dién tir tap trung rat 1on gitta hai nguyén tr
cacbon-cacbon ctia ndi 3 1am cho lién két =C- H bi phan cuc manh nén ankin tham gia mot sb
phan tng biéu hién tinh axit.

a. Phan tng cong hop Ag.

XY X Y

| | |
—C=C— + XY ——>—C=C— 2> —(X—CY—

1- Cong hop hydrd.

C=C san pham cis

R H
L > \C=C/ san pham trans
H,/NHj3 H/ \R

2- Cong halogen (X, = Cl,, Bry).
| |
—=C— 2> (—— X > —

CHy—C=C—B2 » CH,—CBr—CHBr —22 > CH;—CBr,—CHBr,

3- Cong hop hydréhalogenua (HX = HCL, HBr, HI).

—c=c— —HX» __cH=cx— —HX» —cH,—CX,—

CH;—C=cH —4Y> cH;—ccl=cH, HY > cH,—ccl,—cH;
4- Phan tng hydrat hoa.

H>S0O4/HgSO4

—C=C— + H;O —CH=C—O0OH ———>—CH,—C=0

H—€—€—H + H,0 H,804/HgS8Q, CHy=CH—OH —— CH3CHO
Axétandéhyt

CH;—C=CH + H;0 W CH;—C=

CHy —— CH3—?|?—CH3
o Axgton
b. Cac phan tng thé hién tinh axit.

—C=H + Bazg—— —C=C

1- Tao thanh axétylua cac kim loai nang ho4 tri 1.
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—C=CH+ M —>—C=CM' + H
HC—CH + 2Ag ———> Ag—€—€—Ag + 2H'
CH;—C=CH + Cu(NH3);' ——> CH;—C=C—Cu + NH;" + NH;
Cac mudi axétylua 13 nhitng chét tan trong nudc va thuong c6 mau dic trung nén duoc
su dung dé phan biét cac ankin dau mach.
2- Phan tng véi kim loai kiém.

—C=C+ Na—Mh,  c—CNa'+ H,

(CH3),CH—E—CH + NaNH, —&&> (CH3),CH—€—C Na" + NH;
Mot trong nhitng Gng dung cta loai phan tung nay 1a dung dé téng hop nhitng hop chat

ankin cao hon.

R—C=C—H + Na 3, p c=cNo" &> R—C=C—R,

4.2. HOP CHAT DIEN.

4.2.1. Céu tao va cach goi tén.

Dien 14 nhimg hop chat hydrocacbon ¢ hai néi d6i trong phan tir vi vay né c6 cau tao
tuong ti nhu cac hop chat anken, do vy chiing ¢ nhiing tinh chit hoa hoc twong ty nhu anken.
Tat nhién trong mot vai truong hop né coé mot so tinh chat dic thu cho hé phan tir c6 hai ndi doi.

Cac dien c6 thé duoc goi tén theo danh phap thong thudng hoic danh phap qudc té.
Trong danh phap TUPAC, ngudi ta goi tén cac dien twong ty nhu anken, chi khac 1 d6i dudi —

en thanh du6i —adien cung vdi 2 so chi s6 dé chi cac vi tri cac noi doi.

Vidu: CH,=CH-CH=CH, CH,=CH-CH,-CH=CH,
Butdien-1,3 pentadien-1,4
bien dugc chia lam 3 loai sau day:
_?Z?_(f:(f_ ) C|J=(|Z—(|J=|C—?=?— Loai dien lién hop
—$=C|3—C|3—(|3=(|3—, (|?=(|?—+—(:3—C|IZC— Loai khong lién hop
;
|

—?=C=(|?— ) —(|?=C=(|3—(|3— — Loai n6i ddi lién ti€p

4.2.2. Cac phuong phap diéu ché dien.
Thong thudng cac phuong phap diéu ché cac dien twong ty nhu cac phuong phap dung
dé diéu ché anken. Ngoai ra trong cong nghiép dé diéu ché butadien-1,3 ding trong tong hop
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cao su nhan tao, & My nguoi ta dung phuong phap criacking butan, & Buc dung phuong phap

tach loai butadiol-1,4 con ¢ Lién X6 dung phuong phap tong hop tir ruou étylic.

t0C, xt

CH;CH,CH—CH,
0
CH:CH,CH,CHj M[ . CHy=CH—CH=CH,
CH:CH_CHCH; +C.xt}

0
CHy—CHy—CHy—CHy LG X CH,=—CH—CH=CH,
OH OH
Phuong phap LEBEDEP tong hop butadien-1,4 tir ruou étylic & nhiét do 400-500°C véi

xuc tac MgO-ZnO dugc dung rong rai & Lién XoO:

2CHsOH——> 2CH3CHO + Hp
2CH;CHO—— CH3$HCH2CHO

OH
CH;CHCH,CHO o/t CHSCHCH,CH; 210, cH=cH—CH=CH,
OH OH OH

4.2.3. Tinh chat.

Tinh chét cta dien phy thudc vao su sip xép cua cac ndi doi cé trong phan tir. Néu céc
nbi d6i khong lién hop thi né co cac tinh chit tuong tu nhu anken. Néu cac ndi doi lién hop véi
nhau thi né ¢c6 mot s6 tinh chat khac véi anken nhu sau:

1- Bén hon so v&i dong phan khong lién hop.

2- Tham gia phan ing cong hop Ag 1.,4.

3- C6 kha ning tham gia cac phan tng manh hon so véi déng phan khong lién hop.

a. PO bén cua dien lién hop.

Do bén cua cac dien lién hop duge xac dinh bang nhiét hydrd hoa cac dien. Két qua thyc

nghiém cho thay rang nhiét hydrd hoa cua cc anken dang:

RCH=CH, R,C=CH,, RCH=CHR R,C=CHR
~30 Kcal/mol ~28 Kcal/mol ~27Kcal/mol.
Dua vao cac sb liéu trén day ta tinh duoc nhiét hydrd hoa cho 2 chét:
CH,=CH-CH=CH, CH;-CH=CH-CH=CH,
Theo tinh toan:  (30+30) = 60Kcal/mol. (28+30) = 58Kcal/mol.
Thuc nghiém: 57Kcal/mol. 54K cal/mol.
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So sanh cac két qua tinh toan theo ly thuuyét va thuc nghiém ta thay rang nhiét hydrd

hoa cuia thue nghiém thap hon. Diéu d6 chimg t6 rang cac dien lién hop bén hon so véi cac dien
khong 1ién hop.

b. Phan trng cong 1, 4.

Néu cho pentadien-1,4 tac dung v6i brom trong diéu kién thich hop thi trudc tién ta thu

duogc 4,5-dibrompenten-1 va tiép theo 1a dan xuat 1,2,4,5-tétrabrompentan.

CH,—CH—CH,—CH=CH, 22~ (Hy—CH—CHy—CH—CH, Br, CHy—CH—CHy—CH— G,

Br Br Br Br Br Br
Con khi cho butadien-1,3 tac dung véi brém ciing trong diéu kién d6 thi ngoai san pham
3,4-dibrombuten-1 ta con thu duge 1,4-dibrombuten-2. Phan tng ciing xay ra tuong tu doi véi

cac dien lién hop khac va vdi cac tac nhan khac nhau.

Bry cH)—CH—CH=CH, + CH,—CH=CH—CH,
B b Br Br

CHy—CH—CH=CH,—HC> CH,CHCICH—CH, + CH;CH—CHCH,CI

Hy/Ni

CH;CH,CH—CH; + CH3CH—CHCHj;
Sy khac nhau vé két qua cta san pham thu duoc cua cic phan tng cia pentadien-1,4 va
butadien-1,3 vo1 brom dugc giai thich nhu sau:

Phan tng cOng electrophin xdy ra qua budc tao thanh ion cacboni:
—> CH;—CH—CH=CH, i6n bac Il

+

H

CH,=—=CH—CH=CH;

L > "CH,CH,—CH=CH, i6n bac |

Theo so dd phan ng trén day, ion cacbdni bac Il dugc tao thanh nhd anh huong cua hiéu
mg +1I nén bén hon ion bac L. Vi vay phan Gng xay ra chi yéu theo huéng tao thanh ion bac II.

Mit khéc ion bac II nay chu yéu ton tai dudi dang cong hudng sau:

g

+ — .
CH;—CH—CH=CH; <—> CH3;—CH=CH=CH,
Giai doan tiép theo cac anion c6 thé cong hop vao ca 2 nguyén tir cacbon do d6 tao thanh

mot hdn hop 2 san pham.

X —& » CH;CHX—EH—CH, sanphdm 1,2

CH;—CH=CH=CH, —
a X'

Lb. CH;CH=CHCH,X  sanphdm 1,4

Khi khao sat phan tng butadien -1, 3 v6i HBr nguoi ta nhan thay:

http://hhud.tvu.edu.vn



DPao Hung Cuwong 77

HBr, -80° C HBr, 40° C

l—; CHQZCH—CHZCHQﬁ

CH3;CHBr—€H—CH, (80%) [ 40°C | CH3;CHBr—CH=CH, (20%)

=y Ly,
CH;CH—CHCH,Br  (20%) J | CH;CH—CHCH,Br  (80%)

Vay & nhiét do thap san phim 1,2 wu tién hon, trai lai ¢ nhiét 6 cao san pham 1,4 1a chi
yéu.

\E

CH,—CH—CH=CH;

>

<—Tién trinh phan Gng 1,2 Tién trinh phan Gng 1,4 —>

Gian d6 nang luong cua phan Gmg butadien-1,3 véi HBr

4.2.4. Cao su thién nhién va cao su tong hop.

a. Cao su thién nhién.

Cao su thién nhién dugc khai thac tr mu cua cac cay thuc vat thudc ho Hevia. Cay cao su
dau tién tim thiy & nam chau Phi, sau nay duoc tréng & Indénéxia, & Pong Duong. Ngodi ra mu
cao su con dugc khai thic & mot so loai cay khac nhu cdy si, cdy bd cong anh...O chau Au, cao
su dugc st dung vao dau thé ky 18.

Nhitng nguoi da do 1a nhitng nguoi dau tién st dung cao su. Ho phu boc cao su bang
nhitng khuén dat sét va sdy. Sau khi thu duoc nhitng mau cao su dan héi va khong thim nudc,
ho dap v vun khuon d4t sét ra thanh manh va kéo cac manh dé qua mot 16 & miéng binh tao
thanh céc loai binh dé dung nudc.

O nudc Anh, ngudi ta ding cao su thd hoa tan vao hydrécacbon ciia nhwra than da va thu
dugc mot dang keo cao su. Nguoi ta sir dung keo cao su nay phil 1én bé mit cia vai dé 1am vai
khong thim nudc. Dé bé mit duoc phu bang nhua cao su khong thdm nude, khong bi dinh ban,
ngudi ta gap doi chiing lai. Loai 40 mua c6 hai 16p dau nhu vay do Makintosh 1am ra nén dugc
goi la 40 mamg to. Vé sau, dé khic phuc su dinh ban nay nguoi ta cho thém cac loai bot khac

nhau. Mdt trong nhitng loai bot do6 1a luu huynh va nho dé da phat hién ra sy luu hoé cao su.
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b. Thu nhan va ché bién cao su.

Mu cao su thu nhan dugc tir cay cao su dugc lam dong lai bé'mg axit axétic (day la dang
mu thd). Cao su thd dugc nghién trén may nghién c6 nhiéu ring cua. Trong qua trinh d6, cao su
thd ctiing duoc chuyén thanh dang mém mai, do d6 c6 thé tron 14n chung véi cac chét phu gia,
chét luu hoé (cao su xam dugc tron thém bd hoéng, cao su tréng duoc tron thém oOxit titan, cao su
do tron thém sunfit antimo...)

Hanh trim nim sau cta qua trinh nghién cao su, ngudi ta méi giai thich duoc rang: trong
qué trinh do, cao su thd (CsHg), véi phan tir lwong khoang 100.000-150.000 dudi tdc dung co
hoc di bi dat ra thanh nhitng manh nhé hon bang sy phan cit dong ly. Cac dau mach gdc tu do
nay két hop véi 6xy tao thanh pedxit va cudi cung lai két hop véi nhau tao thanh nhitng phan tir
nho hon. Sy giam d6 16n cia cac phan tir ¢a 1am ting thém tinh dan hoi, mém mai ciia cao su
tao diéu kién cho sy luu hod hodc tron 1an véi cac chat phu gia.

c. CAu tao clia cao su thién nhién.

Khi 6z06n hod cao su thién nhién, nguoi ta thu dugc cac két qua sau:

. G{2—(|3=CH—CHQ—CHz—C|?=CH—CH2—CH2—(|3=CH—CH2 O

CHj; CHj; CH3
0—O 0—O0 0—O
] ] ] O, 70
. (H, —C CH— CHQ_CHz_C CH— CHQ—CHQ—C CH CH,.. 2> %5
\/ \ /
H3C 0 H3C 0

—CH2—C|3=O + O=CH—CH2—CH2—(|3=O + O=CH—CH2—CH2—(|3=O + ...
CH3 CHj CHj
Su ¢6 mit cua ndi d6i trong phén tir cao su rat quan trong vi nd cho phép tién hanh luu

hoa.
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e i
--—CH,—C=CH—CH,—CH,—C=CH—CHy—--

+ nS
-»—CH;—C=—CH—CH,—CH,;—C—CH—CH,—-
CH; CH;
é é
S S
. —CHz—é—CH—CHz—CH2—(|I—CH—CH2—- -
CHs § Lty §
CH § CHs §
- '—CHQ—(lj—éH—CHz—CHQ—(lj—éH—CHz—' -
S S
i |
CH; CH;3
-+—CH—C=CH—CH;—CH—C=CH—CHy—"*
S S
- —éH—CZCH—CHZ—CHz—CZCH—CH—- -
|CH3 éH3

Cao su luu hoa c6 cdu tao mang khong gian nén cing hon. Néu luu hoa nhiéu s& c6 san
pham 14 ebonit ding lam chét cach dién.

Mot hop chit ty nhién gutapetra cung co cong thic phin tir gidng cao su tu nhién
(CsHg), nhung hai hop chét nay khac nhau vé sy phan b hinh hoc. Cao su ty nhién c6 cdu hinh

cis, con gutapetra c6 cau hinh trans.

H3C\ /H CHy_ /CHz H3C\ /H
C=C / C=C_ \ Cc=C /
N / AN / H / AN
H,C CHY HsC CH; CH,
Cao su ty nhién (dong phan cis)
H3C\ /CHz H3C\ /CHz H3C\ /CH2
\\ /C:C\ \ /C:C\ /C:C\
H,C H H>,C H H,C H

Gutapetra (ddng phan trans)
Tai sao cao su c¢6 tinh dan h61?

Ta biét rang mach cao su c6 phan tir 16n. Mit khac do cac nguyén tir cacbon c6 goc lai
tao la 109°28° cung voi1 su quay ty do cua cac lién két o cacbon-cacbon tao thanh vé sd ciu
dang khac nhau nhung vi tri ndi déi trong phan tir khong thay doi. O mot phan tir 16m, su xép

dit ctia mach phan tir s& khong diéu hoa ma rat tuy tién vé cau dang. Khi kéo mach nhitng chd
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sap x&p khong trat tu bi kéo ra lam cho mach cao su bi gian. Néu bd luc kéo, n6 lai tré vé trang

thai binh thuong.
AN NN O

d. Cao su tong hop.
Cao su tong hop 1a polybutadien. Dé thay d6i tinh chat ctia nd, cao su tong hop thuong sir
dung cac phan tmg dong trung hop: butadien vdi styren, butadien vé6i acrilonitrin. ..
CH,—CH—CH=CH; + CH,—=CH—CH=CH; + CH,—=CH + CH,—CH—CH=CH,
Cotls xt
--—CH,—CH=CH—CH,—CH,—CH=CH—CH,—CH,—CH—CH;—CH=CH—CHy—**
(|36H5
Cao su butadien Styren (Buna S)
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CAU HOI ON TAP VA BAI TAP CHUONG 4

4.1. Danh phap thong thudng va danh phap IUPAC ddi vé6i ankin.
4.2. Cac phuong phap diéu ché ankin.
4.3. Cac tinh chit hoa hoc quan trong cua ankin.
4.4. a. Tai sao ankin khong c6 dong phan hinh hoc. Viét déng phan hinh hoc ctia ankin ¢ 5
cacbon ¢ ndi doi.

b. Tai sao xiclohexin khong ton tai. Viét dong phan hinh hoc cta ankin c6 6 cacbon véi
vong 3 canh.
4.5. Goi tén nhing hop chat sau day theo danh phap IUPAC:

a.CHy—CH—C=CH b.CH;— CH,— CH—C=C—CH—CH; c.Br—C=C—CHo—CH;
CH; CyHs CH;
d.(CH3);C—C=C—C(CH;);  e.Cl-CH,—CH,—C=C—CHj

4.6. Hay dung phuong phap héa hoc dé phan biét: butan, buten-1, butin-1 va butin-2.
4.7. Tir axetilen va nhitng hoa chat can thiét diéu ché cac ankin sau:

a.CH3—C=CH b.CH3;—CH,—C=C—CH;—CH3 c¢. HC=C—CH,—CH,—CH,Cl
4.8. Viét cong thirc cAu tao cua cac hidrocacbon c6 cong thirc phan tir CsHg Goi tén céac déng
phan loai ankadien.
4.9. Tir buten-1 va c4c hoa chét can thiét diéu ché butadien-1,3.
4.10. Hoan thanh so d phan tng sau:

Br, HBr

a.CH;=CH—CH=CH; ——> A + B———> X + Y
B
b.Buten-1 + HBr —— A % B —2, XK(??}/I?;COI v

4.11. Mot ankadien c6 cong thirc phan tir CsHg, sau khi 6z6n hoa dem thuy phan 6zo6nit tao
thanh d4 thu dwgc mot trong cic san pham 1a:
CHy—C—CH=0
0)
Hay cho biét cong thirc cdu tao cua ankadien ban dau.
4.12. Viét cong thirc cau tao cta nhitng dien c6 cong thirc phan tir CsHg. Goi tén cac dong phan
va chi r0 cacbon lai hoa sp.
4.13. Hai hidrocacbon dong phan A va B ¢ cong thirc phan tir C¢H,o déu 1am mat mau nudc
brom va c6 kha nang tac dung véi ozon. Khi thuy phan ozonit tao thanh tr A cho cho mét phan
tt OHCCH,CH,CHO va hai phan tor CH,0. Khi thuy phin ozonit tao thanh tr B cho 3 san
phém: CH;CO-CHO, CH,0 va CH;CHO. X4c dinh cong thirc cu tao ciia A va B.
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Chuong 5

CAC HOP CHAT HYDROCACBON VONG

Céc hop chit ma trong d6 cac nguyén tir cacbon tao v6i nhau thanh mach kin goi 13 cac hop
chat vong.

5.1. CACH GOI TEN VA CAC PONG PHAN.

Céc hop chét vong dugc goi tén bang cach thém tiép dau ngir xycld.

5.1.1. Cach goi tén cac hop chit don vong (méndxyclo).

Pé goi tén cac hop chat don vong, mach chinh duoc chon 1a vong xycld sau d6 danh s thir
tir cac nhom thé sao cho tong cac chi sd 13 nho nhat. Thuong dé tién loi, nguoi ta don gian viét
cac nguyén tir cacbon va hydro ctia vong.

Vi du:

CH3

H;C CHj;
1,2,4-trimétylxycléhexan
Trong truong hop phan tir 16n, mach chinh phuc tap thi tén goi trén day khong phu hop
nén ngudi ta coi vong xycld nhu mot nhom thé.
Vi du:

CH3

|
P

CH; OH
3,3-dimétyl-4-xyclépentylbutanol-2

5.1.2. Cach goi tén cac hop chat da vong (polyxycld).

Thong thudng cac hop chat da vong dugc chia lam cac loai sau:

%(CH%\O

2- Céc vong ndi véi nhau béi mot lién két cacbon-cacbon

D]

3- Cac vong c6 mot nguyén tir cacbon chung

e

4- Céc vong c6 2 nguyén ti cacbon chung

1- Cac vong riéng biét
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5- Céac vong c6 sd nguyén tir cacbon chung 16n hon 2

Ceney

Tén goi cuia 2 gidng nhu di trinh bay & phan trén.

Tét ca cac vong con lai dugc xem nhu 1a hop chit c6 cau ndi. Bit dau danh s6 tir mot dau
cau ndi theo vong 16n, tiép dén vong bé hon va cudi cling 14 cac nguyén tir cacbon ciia cau nbi.
Néu & cac nguyén tir cacbon ctia vong con ¢6 cac nhom thé thi chon sao cho chi s6 12 nho nhat.
Goi tén mach chinh cta vong, thém tiép dau ngit bixyclo- tiép theo 1a s6 nguyén tir cacbon cua

moi vong dat trong dau ngodc vudng (nguyén tir cacbon ctia 2 dau cau ndi khong tinh).

CH;

CH3 4
2-métyl-bixyclé[5,3,0]-dékan 1,7,7-trimétyl-bixyclo[2,2,1]-heptanon-2
5.1.3. Pong phan.

DPdng phan ciia mot hop chat vong gdm céc loai:
1- Bong phan do su thay ddi cac nguyén tir cacbon ciia vong.

Vi du: Hop chat CsH; c¢6 cac dong phan sau day:

CHj;
CH; CHj;
2- Dong phan do su thay dbi cau tao cia mach nhanh:
Vi du:
CHy CHy  GHs  (,Hy CH; H;C—CHCH, CH,CH,CHs

3- Bong phan do su sap x&p cua cac nhom thé khéac nhau & céc vi tri khac nhau:

Vi du:
Ry

CHj;
R;

R
CH; CH; CH; R Ry Ry

4- Pdng phan hinh hoc:
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Vi du:
j CHj3

CHjz CH; CHjs
Pong phan trans Poéng phan cis
5- Pong phan quang hoc xuat hién khi trong phan tir c6 cacbon bat doi:

Vi du:
R
/ R R\ /R \
C\ /C C\ /C

O
6- Pong phan ciu dang:

Thuyén

5.2. CAC PHUONG PHAP DIEU CHE.

5.2.1. Phuong phap cong nghiép.

Te diu mo ta c6 thé thu nhin modt sb hop chit vong nhu: xyclohecxan,
métylxyclohecxan, métylxyclopentan, 1,2-dimétylxyclopentan.n Cac dan xuat xycldhecxan cé

thé diéu ché bang phan tmg hydrd hod benzen:

Hy/Ni, 150-200° C, 25at
R < -~ R
Mo,03, Al,03, 560° C, 21at

5.2.2. Phuong phap tong hop.

Dé tong hop mot hop chét vong thudng co 2 giai doan:

1- Chuyén hoa mot hop chit mach hé nao dé thanh mach vong (phan tmg dong vong).
2- Chuyén hoa mot hop chit vong thu nhan dugc thanh vong can thiét phai tong hop.
a. Téng hop cac hop chat xyclopropan va xycldbutan.

- Tu ankyldihalogenua
/CHzBI’
CHy —2Na D + 2NaBr
CH,Br
CH,—CH,Br 5 M
+ 2Li-Mg ——> + 2LiBr +
CH,—CH,Br e ¢

- Phan Umg vé1 diazométan
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~o \/ N N
I+ CH2N2—> ) C—“LCH SCHy + N,

- Céc hop chit dien-1,3 dudi tac dung cua tia tir ngoai cho xyclobuten
CH=CHR }, CH—CHR
— >

CH=CHR %H—CHR

- Phan ng quang hoé xyclopentanon

E%OL + CO

b. Tong hop cac hop chét xyclopentan, xycldhecxan hoic 16n hon.

- Tur ankyldihalogenua
CH,Br CH,
CH) L + 2LiM CH) ]~ + 2LiBr + 2M
( 2)11\ CHuBr -Mg —( 2)n\éH2 2LiBr g

- Tir muoi canxi dicacboxylat

CH,—CH,—COO__ — :
2 2 {0C CH2 CHa Sc=0 Hy/Ni >
CHz—CHz—COO CHQ_CHz

- Tt ankan
A
CH;—CH—CH,—CH—CH; PJ&>C)H CQCHs + H

CH3CH,CH,CH,CH,CHj3 —Pt, O

c. Cac hop chét vong khong no co thé didu ché tir xycléankan hodc tir hop chat thom.

X X
©/ Hy/Ni N Komancol C‘
X N~
oH oH
~ ‘/ N Y WL OC ‘
§
\/

5.3. TINH CHAT VAT LY VA HOA HOC.

5.3.1. Tinh chét vat ly.

Tuong ty nhu ankan va anken twong tng, cac hop chat vong khong phan cuyc, c6 ty
trong nho thua nudc,cé nhiét d6 soi ting theo chiéu ting cta sd nguyén tir cacbon. ..

5.3.2. Tinh chat hod hoc.

a. Tinh chit chung.
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Trir mot s6 phan g dac biét, xycloankan va xycléanken c6 céc tinh chat tuong tu nhu

ankan va anken.

Phan tmg thé theo co ché gbe cua xycloankan:

D b oY %m + HCl
E>+Br2L> Br + HBr

Céc phan tng cong electrophin cta xycldanken:

Br
O‘ F By —> (I 1,2-dibrémxycléhecxan
Br
CHj;
[%CHg + HI —>E>< 1-i6d-1-métylxyclépentan
I

H;C \
\Q —Os , OZy  cy_ CHCH—CH,—CHy—CH=0

b. Céc phan tng dic biét ciia xycloprropan va xyclobutan phan Gmg thé theo co ché gbc
dic trung cho cac xycléankan ké ca xyclypropan va xyclobutan. Nhung mat khac xyclypropan

va xyclobutan con tham gia mot sé phan ing cong sau déy:

HZ/N—LSOOSCH3CH2CH3

|> Bry/CCly BrCH,CH,CHBr
—HL_ > CHyCH,CH,I

HyNi 1200C oy ol CH,CH,

Br,/CCly

> Khéng c6 phan (ng
——HL__» Khong c6 phan dng

Nhu vay xyclobutan kém hoat dong hoéd hoc hon nhiéu so voi xyclopropan.

c. Thuyét strc cang Maye.

Dé giai thich kha nang tham gia phan ng cua xyclopropan va xyclobutan trén day, nim
1885 gido su Baye Adong trudng dai hoc tong hop Miukhen d3 cho rang tit ca cic nguyén tur
ctia vong déu nam trong mot mit phang, do dé goc hoa tri ciia xyclopropan 1a 60°, xyclobutan 1a
90°, xyclopentan 1a 108° xyclohecxan 1a 120°... Vi vay khi tao thanh vong, goc tir dién cua
nguyén tir cacbon bi xam pham gay ra mdt suc cang goi la sttc cang Maye. Theo Baye, stic cang
nay cang 16n thi vong do6 cang it bén, tirc 13 kha ning phan Gmg cong dan dén pha v& vong cang

16n. Cong thirc toan hoc dé tinh st cing Baye nhu sau:
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[a] = (109°28’ - @)/2 ¢ - goc da dién déu cia vong

Gia tri stic cang Baye tinh dugc cho cac xycléankan c6 n nguyén tir cacbon nhu sau:
n 3 4 5 6 7 8 9
a  29%4 944 04 SN 9933 -12%6  -36°16°

Nhu vay theo Baye, vong c6 stic cang 16n nhat 13 xycloprépan va cac vong 16n. Vong co
strc cang nho nhat 1a xyclopentan. Thuc nghiém cho thay rang ddi voi cac vong: xyclopropan,
xyclobutan, xyclopentan stc cing Baye pht hop voi cac tinh chét cia vong. Nhung di voi
xyclohecxan va cac vong 16n hon stic cang Baye khong con y nghia. Xyclohecxan co6 suc cang
16n hon xyclépentan nhung n6 lai rat bén va bén hon ca xyclopentan. Tai sao viy? Piéu d6 chi
c6 thé giai thich rang, trong khi dua ra thuyét ciia minh, Baye dd pham mat sai 1am 16n 13 coi
tat ca cac nguyén tir cau tao nén vong déu nam trong mot mat phang.

d. Quan niém hién dai vé ciu tao cua hop chét vong.

Theo quan niém ngay nay, do bén ctia mot hop chat vong phu thudc: sirc cing Baye (strc
cang goc lién két), stc cing Fitze (luc tac dung twong hd giita cac nguyén tir hoic nhém nguyén
tir ké nhau ctia vong) va luc Van-dec-van ciia cac nhom khong ké nhau. Céc nguyén tir cacbon
trong ankan c6 ocbitan lai tao sp’ do d6 dé hinh thanh lién két chung hudng cac ocbitan lai hoa

nay lai v&i nhau va dé co dugce su xen phu cuc dai cac goc lién két phai 14 géc tur dién 109°28.

Nhung trong phan tir xyclopropan, goc lién két khong thé 1a 109°28” ma 1a 60°, do do
nguyén tir cacbon khong thé hudng céc ocbitan lai hoa sp® thiang hang lai voi nhau nén sy xen
phu s& it hon, lién két s& kém bén hon. Trong truong hop dbi véi xyclobutan, dé giam bdt stc

cang mdt nguyén tir cacbon con lai nén tao kha nang xen phu cao hon, vong bén hon.

AN 4

Pé tranh cac strc cing xyclopentan c6 cic cau dang thuan loi, nhit 1a dang phong bi va

dang ntra ghé.

ﬁDﬁ

Xycldhecxan c6 cau dang ghé, xoan, thuyén.
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Ghé Xoén Thuyén
Néu phan tir xyclohecxan ton tai dudi dang cau tao ghe thi trong do6 c6 hai loai hydrd lién

két khac nhau: 6 lién két thing goc voi mit phing ghé 1a lién két axial (a), con 6 lién két nam

trong mit phang ghé 13 equatorial (e).
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Chuong 6

HOP CHAT HYPROCACBON THOM

Cac nha hod hoc chia cac loai hop chét hitu co thanh 2 loai: hitu co béo va hop chit thom
g6m co benzen va céc loai hop chat khac c6 tinh chat twong tu nhu benzen.

6.1. CAU TAO CUA BENZEN.

Trong tat ca cac hop chat hiru co, benzen dugc nghién ciru ki nhat. Benzen duoc phét
hién tr nam 1825 nhung mai dén nam 1931 nguoi ta moi dé nghi dugc mdt cong thirc ciu tao
phtt hop va phai 10-15 nam sau cong thirc d6 méi dugc cac nha hoa hoc chip nhan.

6.1.1. Cong thirc phan tir, s6 lwong ddng phan va cau tao ctiia Kékulé

1- Benzen c6 cong thirc phan tir C¢Hy. Cac phuong phap phén tich nguyén t6 di xac dinh
réng diéu d6 hoan toan ding. V6i cong thue C¢Hg, benzen c6 thé c6 cac cong thirc ciu tao sau

day:

T
T
—T

H—C" SCc—H H—C [>c—H  H—C=K
| | | | |  C=CH,
H=C 2 H=C C-H HOs(f
|

y | i
Coéng thic Kékulé Coéng thic Dioa

) (1) (111
CH;—C=C—C=C—CH3; CH,=—CH—C=C—CH=CH,

(IV) V)

Vay cong thirc nao trén day s€ phu hgp vdi benzen?

2- Benzen chi cho mot san pham thé mot 1an duy nhat 1a C¢HsX. Tuc 1a néu brom hao
benzen thi n6 s& cho san pham thé mot 1an duy nhat 1a C¢HsBr, twong tiw nhu vy ciing chi thu
duoc san phém thé mot lan duy nhét 1a C¢HsCl, CgHsNO... biéu d6 chung to réng, trong cAu
tao ctia benzen, 6 nguyén tir hydrd hoan toan twong duong nhu nhau, do d6 khi thay thé mot
nguyén tir hydré nao thi ciing chi cho mot va chi mot san pham duy nhat ma théi. Cong thirc
céu tao V ¢6 2 loai hydrd nén san pham thé mét lan ¢ thé 1a 2 san pham, do d6 V khong thé 1a
ciu tao cua benzen. Tuwong ty nhu vy cic cong thic cau tao II va III ciing khong phu hop va do
d6 cong thirc cdu tao clia benzen chi ¢ thé 1a I hodc 1a IV.

b. Benzen cho 3 san phém thé déng phan 2 lan C4H,X, hoac CcH4XY, tirc 1a chi thu
duoc 3 san phém déng phan brém hoa 2 lan C4H,Br, hoac 3 san phém C¢H4sNO,CI.
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T ]?r ]|3r
C C C
H—(HZ/ NC—Br H—ﬁ/ *(E—H H—ﬁ/ *ﬁ—
|
H H Br

1,2-dibrbmbenzen 1,3-dibrémbenzen 1,4-dibrombenzen
Diéu nay chung t6 rang, cong thirc cdu tao cua benzen khong thé 13 IV ma chi c6 thé 13 1
vi nhu vay méi ¢ thé phu hop véi két qua thuc nghiém trén day. Tiép tuc nghién ctru céu tao I,
ngudi ta nhan thiy rang 1,2-dibrombenzen ¢ 2 cong thirc ciu tao VI va VII chi khic nhau bai

vi tri cia brom so voi ndi doi.

I|3r ]?r
C C
H—ﬁ/ *$—Br Br—ﬁ/ *«f—H
H—C__ _C— H—C.___C—H
T T
H H
VI VII
Vi vay Kékulé di cho rang cong thirc ciu tao that cua benzen nam giita cong thire VIII va
IX.
H H
¢ ¢
H—C SCc—H H—C” >Cc—H
I | -~ | |
H—C_ C—H H=C A H
|
H H
VIII IX

Diéu d6 c6 nghia 1a benzen chang phai 1a cong thirc VIII ma ciing chang phai 1a cong
thire IX ma 13 mot cong thic cau tao trung gian gitta VIII va IX. Ciing khong c6 nghia 14 benzen
dugc cau tao tir cic phan tir ma trong d6 mot nira twong tmg véi VIII con nira kia twong tmg véi
IX hodc 1a mdi phén tir c&r chuyén hod tir VIII qua IX va nguoc lai. O ddy chi c6 nghia 13 tat ca
cac phan tir hoan toan nhu nhau va mdi mot phén tir co cdu tao trung gian gitta VIII va IX.

Mot cong thirc phan tir c6 thé biéu dién bang nhiéu cong thic cu tao ma trong d6 chi c6
su khac nhau boi sy phan b dién tir (cac hat nhan nguyén tir sip xép nhu nhau) thi nguoi ta noi
phan tir d6 ¢6 kha ning cong hudng. Cong thic cau tao d6 1a cong thirc cong hudng.

6.1.2. D6 bén clia vong benzen.

Cong thiic cu tao ciia Kékulé trén day phu hop véi cac diém a, b, ¢ nhung nhiéu yéu t6

khac cong thirc d6 chua dé cap dén, dic biét 1a do bén viing cua vong benzen. Vi du thuc
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nghiém cho thay rang, phan ing dac trung cua benzen 1a phan g thé chur khong phai 1a phan

ung cong, ma dang 1€ ra benzen theo cong thuc cau tao cuia Kékulé thi c6 thé xem nhu la
xyclohecxatrien nén né phai dé dang tham gia cac phan ing cong hop.
bé so sanh, nguoi ta nghién ctru phan ung cdng hop ctuia xyclohecxen va benzen voi mot

sO tac nhan sau day:

Tac nhan xyclohecxen benzen
KMnOy(lanh, loang) Bi oxy hoa rit nhanh Khong phan Ung
Br,/CCl, (bong t6i) Két hop rat nhanh Khong phéan ing
HI Két hop nhanh Khong phéan tng
H,/Ni Két hop nhanh ¢ 25°C va | Hydrd hoa chdm ¢ 100-
ap suit 1,4 at. 200°C, 105at.

Trong khi d6, benzen tham gia tot mot sé phan Gng thé sau day:

HONO»/H,SO4, - HNO, + H,0 Nitrd hoa
HOSO3H/SO; _

CeHe— X,/Fe
RCI/AICI,

CgHsSO3H + H,O Sunfonic hoa

> CgHsX + HX Halbégen hoa

> CgHsR + HC1  Ankyl héa

ROCVAICE: , ¢cHsCOR + HCI  Axyl héa

Cac két qua dinh tinh trén day cho phép két luan rang benzen bén hon rat nhiéu so véi

xyclohecxen.

Bang phuong phép dinh luong nhiét hydré hod va nhiét phan huy, ngudi ta ciing da thu
duoc két qua tuong tu.Vi du nhi¢t hydrd hoa thu dugc béng thyc nghiém it hon so véi tinh toan
bang 1y thuyét 1a 36 Kcal/mol. Pidu d6 c6 nghia 14 benzen bén hon 36 Kcal/mol so véi sy tinh
toan cho xyclohecxatrien. Nguoi ta goi nang luong nay 1a nang lugng cong hudng.

6.1.3. Do dai lién két cua cacbon-cacbon trong phén tir benzen.

Do dai lién két cacbon-cacbon ciia benzen nhu nhau va cé gia tri & vao khoang gitta do
dai lién két va ndi d6i. Phuong phap nhidu xa Rongen di xac dinh dugc d6 dai lién két cacbon-
cacbon trong benzen 1a 1,39A°.

6.1.4. C4u tao cua benzen dudi anh sang cta thuyét ocbitan phan ti.

Benzen c6 cdu tao phang, trong d6 tit ca 6 nguyén tir cacbon déu nam trong mot mat
phing. Vong benzen 1a mot vong ddi ximg ma trong d6 cac nguyén tir c6 ocbitan lai tao sp?, voi
goc lién két 1a 120°. Mdi nguyén tir cacbon con lai mot dién tir p xen phu v6i nhau tao thanh
mot hé dam mAy dién tr © ndm & phia trén va phia dudi mit phang cta vong. Chinh su xen phi

hé théng 6 dién tir p nay lai véi nhau tao cho vong benzen c6 tinh bén viing.
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H. H
H H

6.1.5. Cach biéu dién vong benzen.

Nguoi ta c6 thé biéu dién vong benzen bang mdt trong cac cong thirc cau tao sau day:

SN

6.1.6. Quy tic (4n+2) ciia Huycken.

Ngoai nhitng hop chat c6 chtra vong benzen, con ¢ rat nhiéu hop chit khac ciing duoc
goi 13 hop chit thom, mic du bé ngoai chiing khong gidng benzen. Vay dic tinh chung cho tat
ca cac hop chat thom 1a gi?

Néu nhin nhan duéi goc do thuc nghiém, cac hop chat thom phai 13 nhitng hop chit ma
phan tr cia nd phai cé tinh khong no 16n nhung lai khong tham gia cac phan g cong hop dac
trung cho cac hop chat khong no. Trai lai d& dang tham gia cac phan tmg thé giéng benzen. Co
d6 bén cao so v&i hydrocacbon twong (mg va ¢ cdu tao phang, ¢ mach vong.

Néu nhin nhan tir goc d6 1y thuyét, mot hop chit mudn 13 hop chit thom thi trong phan tu
ctia n6 phai chira hé thong dién tir © cong huéng nam & phia dudi va phia trén mat phang phan
tir. Mit khac sb dién tir 7 phai 1a (4n+2) dién tir, tic 13 cac dién tir trong phéan tir phai 1a 2, 6,
10...D6 chinh 14 quy tic Huycken. Vi vay benzen ¢ 6 dién tir © néu n6 13 hop chat thom. Dua

vao quy tac Huycken ta xét mot sé hop chét sau day:

000 OO0
Q 4(.9.) Q AN / N / AN /
M @m o ) \) (VD)
Trong cac hop chat trén day ta nhan thay:

(D - Xyclopentadienyl-cation c6 4 dién tir m (khong thom).

() - Xyclopentadienyl- radical c6 5 dién tir n (khong thom).

(IIl) - Xyclopentadienyl- anion c6 6 dién tir 7 (hop chit thom).

Tuong tu nhu vdy, trong cac cau tao (IV), (V), (VI) chi ¢6 cation (IV) c6 6 dién tir 7 1a
thudc loai hop chit thom.

6.1.7. Cach goi tén cac hop chit ctia benzen.
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Dé goi mdt sO 16n hop chat cua benzen, nguoi ta goi bang cach thém tén goi cua nhom

e o

Clobenzen Brombenzen Nitrobenzen

thé vao tur benzen.

Mot s6 hop chit c6 tén goi riéng khong lién quan dén nhom thé.

H3C\© H2N\© HO. : HOOC. : HO3S\©

Téluen Anilin Phénol Axit benzbic Axit benzésunfonic
Néu trong vong benzen c6 mot s6 nhom thé thi khi goi can phai goi tén cac vi tri nhém

thé. Pé goi tén cac din xuét thé 2 1an ctia benzen thi dung 3 tiép dau ngit p- (para), m-(méta), o-

Br
\/: :Br i : Br
Br Br Br

o-dibrébmbenzen  m-dibrébmbenzen p-dibrébmbenzen

(octd):

Néu 2 nhom thé khac nhau thi goi:

NO, CHj3
1 OH
Br Cl Br

p-bromiédbenzen m-clonitrbbenzen o-nitrétéluen p-brémphenol
Néu trong vong benzen ¢ hon 2 nhom thé thi phai danh sb:

- Néu ¢ 3 nhom thé nhu nhau thi danh s6 sao cho tong cua cac chi so 1a nho nhat

Br
( Br
6 2
5 3
4
Br

Goi: 1,2,4-tribrbmbenzen Khéng goi: 1,4,6-tribrbmbenzen
Néu cac nhom thé khac nhau thi chon mét nhém thé danh sb 1 va tiép theo 1a cac nhém
thé khac, khi goi tén nhom s6 1 khong goi chi s6. Truong hop co6 nhom thé nao d6 phu hop véi

tén goi riéng thi xem nhu n6 & vi tri so 1.
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Vi du:
NO; Hj H

O:N NO, Cl

Br Cl

NO,
3-clo-5-brémnitrébenzen  2,6-dinitrétéluen  2-clo-4-nitréphénol

6.2. PHAN UNG THE ELETROPHIN CUA HOP CHAT THOM.

Céac hop chét thom twong tu nhu benzen do cong hudng cac dién tir ctia vong nén lam
tang tinh bén virng. Mat khac, mat d dién tr 16n da cho phép vong thom doéng vai tro 1a 1
ngudn dién tir. Vi vay né c6 kha ning tham gia cac phan tng voi tic nhan electrophin.

6.2.1. Mot s6 phan tng thé electrophin Sg, ctia cac chat thom.

1- Nitr6 hoa

. H,SO4 .

Ar—H + HONO, Ar—NO; + H,0

2- Sunfonic hoa

Ar—H + HOSOsH —%>Ar—SOsH + Hy0

3- Halogen hoa
Ar—H + X, &> Ar—X + HX (Xa=Cly, Bry)

4- Ankyl hoa Friden-Crap
Ar—H + RCI AlCI Ar—R + HCI

5- Axyl hoé Friden-Crap
AlCI1

Ar—H + RCOCI ——> Ar—COR + HCI

6- Nitr6z6 hoa
Ar—H + HONO —> Ar—NO + HyO
7- Piaz6 hoa
Ar;—H + Ar;m N=N—X ——> Ar,—N=N—Ar; + HX

8- Proton hoa

Ar—SOsH + H" —H9% Ay 4+ H,50,

Ar—H + D' ——Ar—D + H'

6.2.2. Co ché chung cta cac phan tng thé electronphin clia benzen.
Phén ung thé electronphin ciia cic hgp chéat thom xdy ra theo mot co ché duy nhét khong

phu thudc vao sy canh tranh cua cac tac nhan, gom c6 2 giai doan:
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H
cham
CeHg + YT —— 66H5< (1)
M hanh Y
+
Cois{_ + Z "0k CHsY + HZ ()

Y

Giai doan (1) 1a su tin cong cua tac nhdn electrdphin vao vong thom tao thanh ion
cacboni. Giai doan (2) 1a su tach ion hydré duéi tac dung cia mot bazo dé tao thanh mot san
pham thé. Ngay nay, bang cac phuong phap vat 1y hién dai, nguoi ta di nhan thdy riang giai

doan (1) cia Sg xdy ra qua budc tao thanh phuc [] va phuc 6 sau day:

Y
+ Y+ B Y+ — H (1)

phlc 1T phlc

Y Y
H +Z'—>©/+HZ (2)

Nhu vay, co ché cua Sg & giai doan (1) twong tu nhu Ag 1a budce tao thanh ion cacboni

nhung khac v6i Ag dé bén hoa san pham bang cach cong thém 1 proton thi & Sg lai tach di 1
proton dé tao thanh hé lién hop dién tu .

6.2.3. Chtirng minh co ché Sg.

a. Khai niém vé hiéu ing dong vi.

Néu mot nguyén tir da biét trong trang thai chuyén tiép cta phan tng c6 lién két yéu hon
so voi trong hop chat thi phan Gmg d6 voi dong vi ning hon ctia nd s& xay ra cham hon. Sy khac
nhau cta toc d6 phan Gng giy ra boi cac dong vi khac nhau ciia mot nguyén té goi 1 hiéu ung
d6ng vi. Hiéu tng dong vi thuong biéu hién ¢ cac phan tng c6 phan cét lién két.

Vi du:

~C—H + 7 —’{wCHZ} —> - C + H—Z

~C—D + Z——>C...D...2| —>~C + D—Z
Po Ky va Kp ngudi ta nhan thiy rang Ky/Kp ~5-8, tlrc 13 phan tng xay ra voi hydrd
nhanh hon khoang 5-8 14an so véi détéri.
b. Ching minh co ché 2 buéc cua Sg.
Ta ndi phan tng Sk xdy ra theo co ché 2 giai doan nhu d3 trinh bay & trén day ma khong

phai x4y ra mot giai doan:
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Y +
+ /
CéHg + Y ——— C6H5\
H

CeHsy + H'

Tai sao vay? Vi rang néu thay thé hydré trong nhan thom bang détéri hay triti va sau d6
tién hanh phan tng Sg thi nhan thiy rang téc d6 phan tng khong thay doi -tirc 1a khong c6 hiéu
mg d6ng vi. Piéu d6 c6 nghia 14 toc d6 phan tng khong phu thudc vao giai doan 1am dut lién
két cacbon-hydrd. Nghia 1a tbc d6 phan tng chi phy thudc vao giai doan (1) tao thanh phic o
ma & d6 khong xay ra sy dit lién két nén dbi véi hydro, détéri, triti déu nhu nhau. Néu phan
mg xay ra theo co ché mot giai doan thi tit nhién phai quan sat thiy hiéu tng dong vi vi ¢ su
pha v& lién két cacbon-hydrd nhung diéu d6 di khong nhan thy. Tuong tuy néu giai doan (2)
ctia co ché 2 giai doan xay ra chdm hon so véi (1) (n6 quyét dinh tc d6 phan tmg) thi ciing phai
quan sat thay hiéu Gmg ddong vi. Didu ndy ciing khong nhan thiy. Vay co ché 2 giai doan va giai
doan (1) quyét dinh toc d6 phan tng trén day 1a ding.

Ta c6 thé nhan thdy diéu d6 qua su thay doi cua gian d6 ning lugng phan tmg dudi day
(dudng cham chdm khong lién tuc chi truong hop khi thay thé hydrd bang détéri).

N
1e

ArY +H'

N

Tién trinh phan Li’r:g
Viy giai doan quyét dinh toc d6 phan Gmg 13 giai doan (1) tao thanh phtic 5, khéng phu
thudc vao hydrd hay détéri ndm & vi tri tdn cong ctia nhom thé vi lién két cacbon-hydrd khong
bi pha vo.
6.2.4. Co ché cia phan tng nitrd hod.
Té4c nhan electrophin 13 cation nitroni NO," duoc tao thanh trong phan mg cia axit

sunfuric va nitric dam dac.

HONO, + 2H,SO,~—= H3;0" + 2HSO; + NO,'

ha NO,
cham
) o G O
NO, NO,
H . Hso, nhanh, O/ + H,S04
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6.2.5. Co ché phan tmg sunfonic ho4.
Tac nhan sunfonic hoa thong dung nhat 1 axit sunfuric tr 70-100% va 6léum v&i ham

luong SO; khac nhau.

2H,SO,=— H30" + HSOs4 + SO;

5-
H
= NOx C _
|+ STO—— S\\ 0=——= SOs
N 0 0
o <H SOz
+ + /| "SO3 + HSO4 ©/ + HpSOq4
_~_SO5 SOsH
| + H;0 + H0
N

Trong cac giai doan phan tng trén day, SO; khong mang dién tich duong nhung né can

nhiéu dién tir nén dong vai tro 1a tdc nhan electrophin.

6.2.6. Co ché phan tmg halogen hoa.

+ ~A0-
Cl, + FeCly CICT . FeCly

- ad-
O v A8 | Fecls CICCI...FeCh
H cl
FeCly + Cl — ©/ + FeCl3 + HCI

Trong phan tng trén c6 thé thay xtc tac FeCls bang cac axit Luit khac nhu AICI;. ..

6.2.7. Phan Umg ankyl hod Friden-Crap.
a5
RCCI

R—Cl + AICl3 . .AICl3

O+-ad-
O b RO AIC—— RCCI . .AICI;
H R
AlCly + R - > ©/ + AICl; + HCI

Trong phan tng nay ciing c6 thé thay AICl; bang BF;, SnCl,, HF.

Co ché ciing xay ra twong ty nhu vy voi phan ting axyl hoa Friden-Crap.
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6.3. ANH HUONG CUA NHOM THE DEN PHAN UNG Sg.

6.3.1. Phan loai cidc nhom thé
Téluen ciing giébng nhu benzen, tham gia phan tng Sg nhung cic sam pham tao thanh 13
mot hon hop c6 ty 1& khac nhau. Vi du trong phan tmg sunfonic hoa téluen ngudi ta thu duoc

két qua sau:

Hs Hj
HAC HiC SOsH
\O H,S04/SO5 \O\
i i 4 + +
SOsH SOsH

p-téluensunfonic o-tdluensunfénic m-téluensunfénic
62% 32% 6%
Nhu vay trong san pham tao thanh chi c6 cac dong phan p- va o- 1a chi yéu con dong

phan m- khong dang ké. Mit khac thyc nghiém ciing cho thdy rang, toluen tham gia phan tng
sunfonic hod rat manh so v4i benzen. Nghién ctru cac phan ting halogen hoa, ankyl hoa Friden-
Crap.. ngudi ta ciing thu duoc két qua tuong tu. Diéu d6 di cho phép két luan ring nhdm métyl
d3 lam tang hoat tinh ctia vong thom so v&i benzen va hudng phan tmg thé S vao céc vi tri octo
va para. Nguoc lai thyc nghiém ciing cho thiy rang hop chét nitrobenzen cé hoat tinh kém hon
benzen va huéng phan tng thé Sg vao vi tri méta.

Nhu vy bat ky mot nhom thé ndo lién két v6i nhan benzen thi s& gdy anh huong dén kha
ning phan Gmg cua né va quyét dinh hong phan Gng cua Sg.

Nhom thé ma anh hudng ctia nd giy ra lam cho nhan thom tré nén hoat dong hon vong
benzen goi 1a nhom ting hoat (nhom thé loai 1). Nhém nay chi yéu dinh huéng cac phan tng
thé Sg vao cac vi tri o- va p-

Nhom thé lam giam tinh hoat dong ciia vong thom goi 1a nhém giam hoat (nhém thé loai
2). Nhom nay chi yéu dinh huéng phan tng thé vao vi tri m- (trir halogen).

Bang phuong phap thuc nghiém, nguoi ta da xac dinh dugc cac nhom thé thudc loai 1 va

loai 2 sau day:

Céc nhom thé loai 1 Céc nhom thé loai 2
Tang hoat manh: -NO,
-NH,(-NHR, -NR;) -N"(CH3);
-OH -CN
Tang hoat vtra: -COOH (COOR)
-OCHj; (-OR) -SOsH
-NHCOCH; -CHO, -COR
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Tang hoat yéu: Céc nhom giam hoat nhung
-C¢H; dinh hudéng oct6 va para: -F, -
-CH;(-R) Cl, -Br,-1

6.3.2. Thuyét dinh hudng.

a. Trudng hop thé loai 1.

Ta no6i rang nhom métyl hoat hoa nhan thom va dinh huéng Sg vao vi tri para va octo.
diéu d6 co nghia 1a nhom métyl di 1am cho vong thom tham gia phan (mg nhanh hon benzen va
phéan g Sg xay ra & vi tri octd va para nhanh hon & vi tri méta. N6i cach khac nhém métyl da
lam thay ddi téc d6 phan tmg. Vi toc do phan tmg duoc xac dinh boi giai doan (1) tao thanh
phirc 6 nén dé nghién ctru sy dinh hudng, ta cé thé nghién ciru phic o tao thanh. Phirc o cta
toluen c6 thé dugc bicu dién:

Céc cong thuc dinh hudng cua para.
Y. Y /S Y /S
CH; CH; CH;
H —— H H \
I I (bén nhat) 111
Céc cong thuc dinh huéng cia méta

+ _
/ CHj; / CH3 + CH;
Y + Y Y
H H H

v A% VI
Chi ¢6 ciu tao cong huodng II trong 6 cong thic trén ddy c6 nguyén tor cacbon mang dién

tich duong lién két tryc tiép véi nhom CH; va do d6 né duoc nhdm nay 1am bén hoa nhiéu nhét
boi hiéu tng +1. Diéu d6 giai thich rang, phan tmg thé & para xay ra nhanh hon so véi méta.
Két qua ciling thu dugc twong tu khi so sanh octd véi méta:

Cac cong thuc cong hudng ctia octo:

+ I
/
\ v CHj3 \ v CHj3 \ . CHj;
H H
VII

H
VIII IX

Cong thirc cdu tao IX bén nhat nén phan tng xay ra & octd nhanh hon nhiéu so véi méta.
b. Truong hop nhom thé loai 2.
Céc cong thirc cong hudng cia ion cacboni ciia phan tmg thé S & nitrobenzen dugc biéu

dién nhu sau: trong cac cong thirc d6 thi cong thirc ciu tao XI kém bén nhat (khé ¢ thé ton tai)
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do anh huong hi€u ung —I cia nhdém —NO,. Do d6 dinh hudéng para chi c6 2 cong thirc cong

huong X va XII it hon so v61 dinh huéng méta c6 3 cong thuc cong huong XIII, XIV va XV

nén phan Ung xay ra ¢ vi tri méta nhanh hon para.

Y 7 Yy Y
NO, NO, NO,
H H H O\

Céc cong thuc cong hudng dinh hudng para cia nitrobenzen

Q Q H o

XIII XV
Céc cong thic cong hudng dmh hudng méta cua nitrobenzen.

Két qua thu duoc twong ty khi so sanh dinh hudng octd va méta.

X _
/ NO, \ NO, \ NO;
+ Y Y Y
H H H

XVII XVII
Céc cong thuc cong hudng dinh hudng octd cia nitrobenzen.

Trong cac cong thirc cong huong trén day, cong thirc cong huong X VIII khong thé ton tai
dugc nén dinh huéng méta s€ xay ra nhanh hon.

c¢. Su dich chuyén dién tur do hi€u ung lién hop.

Trong cac truong hop trén day ta chi xét cac dinh hudng gy ra do hi€u ing cam tng.
Dbi vi cac nhom thé NH,, -OH... su chuyén dich dién tir gdy ra hiéu tng lién hop. Sau day 1a

cac cong thirc cong hudng ctia ion cacbdni cua anilin trong phén ung Sg.

FesresFerv e

Céc dinh huong para.

QI\IHQ QQ\IHQ QfNHz
% Y Y g

H H 1

v VI

Céc dinh hudng méta.
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Do su tao thanh IV bén vitng vi dugc bén hoa boi hiéu ing lién hop nén dinh hudng para

uu tién hon.

Két qua ciing thu duogc twong tu trong truong hop dinh hudng octd.

S j — =y
5@ - Q% W
+ Y Y
] ] ! Y Y
IX X

H
XI

VI
Céc dinh hudng octo.
d. Binh hudng cua cac nhom halogen.

Céac nhom halogen 1a nhom thé loai 2 nhung lai dinh huéng para va octd vi do hiéu mg

+C > -I.
QCX (X = -F, -Cl, -Br, -I)

6.4. DINH HUONG TRONG CAC HOP CHAT HAI LAN THE.

Sy c¢6 mit ctia 2 nhém thé trong nhan thom s& lam phtc tap sy dinh hudng cua phan tng
Se. Do d6 ta c¢6 thé phan thanh céc truong hop sau:

1- Hai nhém thé cung dinh hudng vao mot vi tri thi dinh hudéng theo chiéu mii tén nhu

Sau.
O,N CN

OoN CHj; SOsH NHCOCH;3

2- Hai nhém thé dinh huéng khac nhau thi theo quy tic:

- Anh hudng ciia nhém hoat hod manh s& quyét dinh huéng cta phan Gmg Sg so véi
nhoém hoat hoa yéu.

- Anh huéng ciia nhom ting hoat s& quyét dinh hudng cta Sg so voi nhém giam hoat.
Anh hudng @6 thay d6i theo day sau:
-NH, > -OH > -OCHj; > -NHCOCH; > -C4¢Hs> -CH; > Nhém dinh hudng méta.
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CH3CONHOCH3 Bro/Fe, cmcom@cm

Br HO

san pham chmh

6.5. DINH HUONG VA SU TONG HOP.
Nhu dd néu ¢ trén phuong phéap téng hop thuong tién hanh sao cho thu nhan duoc hop
chat tinh khiét va cang han ché duoc san pham phu xay ra ching ndo cang tot chimg d6. Vi du

trong phan ing sau:

HNO3/H,SQ4 Q Bry/Fe_ Q
O-

Br/Fe Q HNOYH,SO;4 @Br N OzNO

Trong so d6 phan Gng trén ddy, ta nhan thay ring: muén thu nhan m-bréomnitrébenzen

thi tién hanh nitrd hoa trude sau d6 méi brom hod. Trai lai, mudn c6 dong phan para hodc octd
thi phai tién hanh nguoc lai. Diéu d6 cling xay ra twong tu trong cac truong hop khac. Vi du
trong so d6 phan tmg sau ddy, néu mudn diéu ché m-nitrébenzoic axit tir tdluen thi trudc hét
phai 6xy hoa rdi sau d6 méi tién hanh nitrd ho4, trai lai mudn diéu ché p- hodc o-nitrébenzoic

axit thi phai tién hanh nguoc lai.
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Koy OCOOH HNOYH,SQy @COOH
HNO3/H;5Q4 Qcm + OQNOCHg

NO,
lKQCr207 {K2Cr207

QCOOH OQNOCOOH
NO,
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CAU HOI ON TAP VA BAI TAP CHUONG 6

6.1. Goi tén theo danh phap IUPAC cac hop chit sau day:

CH; I|{ Cl
C:(ll Cl
a. b. ©/ H\© c.
NO, Cl

CH,—CH=CH,

CHy—CH—CHo—CH;
d. €. ©/ CH;

CH=CH,
6.2. Sap xép theo tht tu ting dan hoat tinh cta cac hop chat sau day trong phan tng nitro hoa:
a. benzen, toluen, clobenzen.
b. axit benzen sunfonic, phenol, p-nitrotoluen.
6.3. Hoan thanh cac so d6 phan tmg sau:

a. benzen + tec-butanol %» A

b.Toluen + Clee—Ch> C +D
HNO 0

c. Toluen + H,SO, — > E H—s,o3’F H0. 66 4
2004

6.4. Tt benzen hay toluen va cac hoa chat can thiét hay diéu ché:
a. o-clonitrobenzen va p-clonitrobenzen
b. m-clonitrobenzen
c. 2-clo-4-nitrotoluen
d. axit p-nitrobenzoic
e. 2-brom-4-nitrotoluen
f. 2,6-dibrom-4-nitrotoluen
g. axit 2-nitro-4-brombenzoic
6.5. Trinh bay co ché phan tng sunfonic héa mot hidrocacbon thom va vé& gian dd biéu dién su

bién d6i nang luong theo tién trinh phan mg.
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Chuong 7

DAN XUAT HALOGEN
7.1.CAU TAO.
Dan xuat halogen 1 nhiing hop chat cé cong thic R-X (trong d6 R- 1a nhitng nhém
ankyl) va Ar-X ( Ar- 1a nhom aryl).
1- ankylhalogenua:

Vi du:
(CH3)5-Cl CH,=CH-CH,Br C¢HsCH,Cl
Tec-butylclorua Allylbromua Benzylclorua
CH,=CH-CI CH,Br-CH,Br CH,0OH-CH,Br
Vinylclorua 1,2-dibrémétan 2-brémétanol

2- arylhalogenua:
Vi du:
C¢HsBr m-CIC¢H4NO, p-1IC¢H4CHj; 0-CIC¢H,COOH

Brombenzen  m-clonitrébenzen p-16dtdluen axit o-clobenzdic

7.2. CACH GOI TEN.

Céc dan xuat halogen duoc goi tén nhu di trinh bay & chuong 1.

7.3. TINH CHAT VAT LY.

Céc dan xuat halogen c6 mot s6 tinh chat vat 1y chung sau day:

- Nhiét d6 soi cua ankylhalogenua cao hon céc ankan tuong ng.

- Nhiét do soi tang khi nguyén tir luong ciia dan xuat halogen ting 1én: dan xuét flo co
nhiét do so1 thép nhét, dan xuat i6d co nhiét do soi cao nhat.

- Phan tir ankylhalogenua phan cuc nhung khong hoa tan trong nudc (c6 thé do khong
c6 kha nang tao lién két hydrd) nhung hoa tan tt trong dung méi hitu co.

- Céac dan xuit i6d, brom va polyclo c6 ty trong nang hon nudc.

7.4. CAC PHUONG PHAP DIEU CHE.

7.4.1. Céac phuong phap cong nghiép.

Trong cong nghiép cac dan xuét ankylhalogenua thuong dugc san xuat nhiéu nhat bang

phuong phap clo hoa truc tiép hydrocacbon ¢ nhiét do cao theo co ché gbc.

Vi du:
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Cl,, 110°C
CeHsCH; —2-——=% . H;CH,CI

0
Cl,, 600°C
CH,—CH—CH; =22~ % CH,—CH—CH,CI

] ] |
CH, Cly, as_ CHCl Cly, as_ CHZCIZM, CHCLy M»ccu

Trong cac phan tng thuong tao thanh mot hdn hop san phidm nhung trong cong nghiép
ngudi ta khong can tach ra ma sir dung ludn cho san xuat.
Mot s6 dan xuét halogen diéu ché bang phuong phap Ag.

He=cH Y > cp,—cHcl

CHy—CH, 92k 1cn,—cnyc1 KO- cy,—cHcl
7.4.2. Cac phuong phap tong hop.

a. Tu ancol
Vi du:
HBr
CH3;CH,CH,OH ———— CH3CH,CH,Br
CeHsCHOHCH; —YB13 » C(HsCHBrCH;
P+1D

CH;CH,OH —> CH;3CH)l
b. Halogen hoa.
R—H 2285 R X | UX  (Xy=Cly, Bry)
c. Cong hydrohalogenua va halogen vao anken va ankin.

_$:C_ _HX , _(|f_(|:_
| H X

_j::C_ L —(F—$_ (X2 = Clg, BI'Q)
| X X

—c=c— &> X,—CXo— (X2=Cly, Bry)
d. Thay thé halogen 13n nhau.
R—X + ' —— R—1 + X
7.5. Tinh chét ho4 hoc.

Trong phan tir ankylhalogenua, halogen rat d& dang tach ra dudi dang anion bang cach

thay thé boi mot tac nhan c6 tinh bazo manh hon né:

RiX + Z — RZ + X
Tac nhan bazo c¢6 cip dien tir ty do tin cong vao trung tim duong cta phan tir thay thé
nhom halogen cia nhom hop chit ankylhalogenua. Phan tng loai nay goi 1a phan tng thé
nucléophin Sy. Mat khac ankylhalogenua con tham gia phan Ung tach loai tao thanh cac hop

chat hydrocacbon chira no va mot s6 phan tmg khac.
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1- Phan tng tach loai.
KOH

— —»—?:

— + HX

SEF.
—0

Vi du:

CHSCH—CH, KOH _ . cH=CH, + HCI
H Cl
2- Phan tng thé nuclédphin Sy.

— 7 —> R—Z X
OH —> R—OH X Ancol
OR' —> R—OR' X Ete
HO0 —> R—OH HX Ancol
C=CR' —> R—C=C—R' X Ankin
NaR' — R—R NaX Ankan

R—X +— I —> R—1I
CN° — R—CN
R'COO" —— R'COOR
NH; —> R—NH;
R'NH; ——> R—NHR'
R'NHR' —— R—NR'R'
- Ar—H —> R—Ar

X Ankyliddua
X" Hop chéat nitrin
X Este-

HX  Amin bac |
HX  Amin bac Il
HX  Amin bac IlI
HX Ankyl héa

+ 4+ ++ + + + ++++

3- Tong hop Grinha

R—X 4+ Mgete khan RMgX

CHiCH,Cl + Mg Steknan cppcpmect
4- Phan ung khur:
- Khtr bang kim loai:
R—X + H, —NM » R—H + HXx
CiHsBr + Hy —N—> C4H; + HBr
- Khir bang hoa hoc:
N

R—X + M —H—> R—H + M+ X

Fe/H,O

CCly CHCl3

7.6. PHAN UNG THE NUCLEOPHIN Sy.
7.6.1. Phan Umg bac I va bac II.

a. Xét phan tmg diéu ché ruou métylic tir métylbromua:

CH3Br + HO® — CH;0OH + Br
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Neéu phan ung 1a két qua cua sy va cham gitra cac ion hydroxyl va phan tir métylbromua

thi van tc phan tmg phai phu thudc vao ndng do cia ca hai thanh phan dé, nén néu ting nong
d6 ctia HO™ hodc CH;Br 18n hai 1an thi tdc d6 phan Gng ciing phai ting gap hai 1an va nguoc lai.
Thuc nghiém da xac nhan diéu d6 da xay ra nén toc d6 clia phan tng trén day 1a:
v =k [CH;Br] [HO] k Iahing sb
b. Xét phan ung:
(CH3)3C—Br + HO ——> (CH;);C—OH + Br

Thuc nghiém cho thay rang, trong phan ing nay néu tang nong dé cua (CH3);C-Br 1én 2
lan thi téc d6 cua phan ung ting gap doi va néu giam néng d6 (CH;);C-Br 2 lan thi téc do cua
phan tmg s& giam 2 lan. Tréi lai, néu ting hodc giam néng d6 HO™ thi tdc d6 cua phan tng van
khong thay d6i - tirc 1a toc do cta phan tng khong phu thudc vao ndng do cua ion HO™. Vay tbc
d6 phan tng tec-butylbréomua véi ion HO™ chi phu thudc vao ndéng d6 cia (CH;);C-Br cho nén
c6 thé viét:

v = Kk[(CH3);C-Br]

Nguoi ta néi rang, phan tng cua rugu métylic véi ion HO™ 1a phan tmg bac I, con phan
ung tec-butylbromua voi ion HO™ 1a phan g bac [. Vay tai sao cac phan tng c6 bac khac nhau
va trong phan tng cia tec-butylbromua, toc d6 phan tng lai khong phu thudc vao ndng do cua
ion HO™ ? B¢ giai thich nhimng van dé nay nguoi ta da cho rang phan tng Sy xdy ra theo 2 co
ché khéc nhau.

7.6.2. Co ché Sy2.

a. Co ché: Phan tmg clia métylbromua v6i ion HO™ trén ddy 1a phan ung bac II va no
duoc viét duéi dang co ché nhu sau:

i 8- | 8- i
HO™ + yBr—’HO..../C\....Br—’HOﬁH + Br
H H

Theo nhu co ché duoc trinh bay trén ddy thi chi nhitng ion HO™ nao va cham véi phén tir
métylbromua tir phia sau (phia ngugc véi nguyén tr brom) va chi cé nhirng va cham nao dat
duoc ning luong hoat hoa E, can thiét thi méi lam tach dugc ion Br' va hinh thanh lién két C-
OH. Trang thai chuyén tiép c6 cdu tao ma ¢ d6 nguyén tir cacbon c6 mot phan nao d6 lién két
v6i HO™ va mot phan nao d6 lién két véi Br. O day lién két C-OH chua duogc hoan toan hinh
thanh va lién két C-Br chua hoan toan bj dat ra con cac ion HO™ va Br duoc phan bd xa nhau

nhit, 3 nguyén tir hydrd va nguyén tir cacbon nam trong mot mit phang vai goc lién két 1a 120°.
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Giai doan tiép theo, dién tich &m ctia HO™ bi gidm dan vi n6 chuyén giao dién tir dé n6 tao thanh

lién két C-OH, brom mang theo cap di¢n tir va tao thanh ion Br'.

b. Hoa 1ap thé ctia phan tng Sx2.

Thuc nghiém da chimg minh rang phan tmg Sy2 xdy ra vé6i sy ddo nguoc hoan toan cau
hinh. Vi du khi cho R(-)-2-bréméctan tac dung véi NaOH néu trong diéu kién cta co ché Sy2
thi s€ thu dugc S(-)-6ctanol-2. Trong san phém tao thanh ctia sy nghich ddo hoan toan céu hinh
nay nhém HO™ nam & vi tri d6i nghich voi nhom Br trude ddy (twong ty nhu mot cai du che

mua bi 1at nguoc lai).

CH;, ~CH;
H—e—Br MNOH, po g
CeHi3 CeHis
(R)-Brébméctan (S)-6ctanol-2

Su dao ngugc cdu hinh di cho phép két luan rang trong phan mg S\2 tac nhan
nuclédphin tan cong tir phia ddi nguoc véi nhom halogen.

c. Anh hudng cta cac nhom thé dén phan tng S.

Trong phan tng Sy2 kha ning phan tng ciia R-X thay doi theo diy sau:

CH;X > halogen bac I > halogen bac II > halogen béac III

Su bién d6i trén day giai thich rang, phan tmg Sn2 xay ra mot giai doan qua budc hinh
thanh trang thai chuyén tiép nén cac yéu té dién tir khong c6 ¥ nghia 1am anh huéng dén tée do
phan tng ma chi ¢6 cac yéu t6 anh hudong dén sy tdn cong ciia nhém OH vao trung tim phan
g moi 1am thay ddi tdc do phan tng.

Ta xét cac trang thai chuyén tiép sau day:

@® @®

7. . X 7.

Métyl- Etyl- |zbpropyl- Tec-butyl-
Qua céc trang thai chuyén ti€p trén day, ta nhan thay rang néu nguyén to hydrd trong

nhom métyl duoc thay thé béi nhiéu nhom métyl thi sy can tré khong gian lam anh hudéng dén
su tdn coéng cla tic nhin Z vao nguyén tir cacbon ciing ting 1én. Piéu d6 s& 1am ting ning
lwong hoat hoa ctia phan tng tic 1a 1am giam téc do phan tng.

Vay tdc do cua phan tng Sy2 duoc quyét dinh cha yéu bdi anh huong cia cac yéu t6

khong gian.
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7.6.3. Co ché ctua phan ung Sy1.

a. Co ché: Co ché cua phan Gmg Sy1 xay ra nhu sau:

CHj3 CHj;
CHg—(lj—Br M CH3—|§—CH3 + Br (1)
C|:H3
CH; CH3;
CHg—g—CHg + HO nhanfy CHg—(:j—CHg (2)

OH

O day tdc d6 phan Gmg dugc xac dinh bai giai doan (1).

b. Hoa 1ap thé ctia phan tng Sy 1.

Thuc nghiém chting minh ring, phan tmg Syl xay ra véi su raxémic hod. Vi du: khi
hydrat hoa (-)-2-bromoctan trong diéu kién cua phan tmg Syl (ndng d6 HO™ thap) thi s& thu
dugc bién thé raxémic (+)-6ctanol-2.

(')'C6H13$HCH3 1O, 1Y (T)_C6H13(FHCH3
Br OH

Su raxemic hod ctia san pham thé Sy1 c6 thé giai thich nhu sau:

Phan tmg Sy1xdy ra qua budc tao thanh ion cacbéni c6 ciu trac phang:

H;3C H
AN
a
wee Yl
- 3

. CeHis
HO”?H H—€—OH
H;C CH;
(+)-6ctanol-2 (-)-6ctanol-2

Do c6 ciu triic phang nén kha ning tin cong ctia ion HO™ vao hai phia ctia mit phang
hoan toan nhu nhau, két qua tao thanh cac luong déng phan quay phai va quay trai nhu nhau
(ttre 14 tao thanh bién thé raxémic).

c. Anh hudng cta cac nhoém thé dén phan tng Sy 1.
Thuc nghiém chting minh riang, kha ning phan tmg cua R-X trong cic phan ng Syl
thay doi nhu sau:

Allyl > benzyl > R;C-X > R,CH-X > R-CH,-X > CH3-X
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Su thay do6i kha ndng phan Umg trén day co6 thé gidi thich rang vi phan Gng xay ra qua

budc hinh thanh ion cacboni nén cac yéu t6 nao lam bén hod ion nay s€ lam cho phan ing xay
ra nhanh hon.
d. Phan tng Sy1 xay ra véi sy chuyén vi.

Vi qua budc tao thanh ion cacboni nén phan irng Sy1 xay ra cung voi su chuyén vi.

Vi du:
CH;
—» CH3—C—CH,—OC,Hj;
(|:H3
$H3 C,HsOH 4
CH3—$—CH2—Br 2S ;I : > CH3—$—CH2—CH3 san pham chinh
CH3 OC,Hs

—> CH3—(|3:CH—CH3
CH3
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CAU HOI ON TAP VA BAI TAP CHUONG 7

7.1. Goi tén theo danh phap IUPAC cac hop chit sau day:

Cl
a.(CH3);C— (liH— CH,—Br b. H,C= (ll— (llH— CH=CH—CH,(CI
Br CH;
Br
c¢.CH;—CHy,— (:3— CH,Cl d.(CH3),CH— CH,— CH(CH,— CH,Cl),
CH(CH3),

7.2. Viét phwong trinh phan tng cta Toluen véi clo trong cac diéu kién sau:
a. Trong diéu kién nhiét do cao va c6 anh sang xuc tac.
b. Trong diéu kién c6 mat bot sat va & nhiét do thuong.

7.3. Hoan thanh cac so d6 phan tng sau day:

a.xiclohexanol + PBr; —» A &» B

PCI
b.HO— CH,— (CH,);—CH,—OH ——»C 2% 5 p

CH;0H
— >

c.(CH»);C—Br + KOH E + F
( 3)3 tOC

cao

d.CH,CH,CH,Br + NaOCH; 3%, 6 . u

7.4. Viét cong thirc cau tao cac san pham tao thanh trong phan tng giita cac hop chat sau dy:
a. 2-clopropan va natri etylat.
b. 2-brombutan va KOH dam dac trong ruou va dun néng.
c. 2-brombutan va dung dich KOH loang trong nudc & nhi¢t do thuong.

7.5. Hoan thanh cac so d6 phan tng tsau day:

H
| . .

a.CoHls—C—OH. + soct, DYdin_ 4 g . ¢
CH,

Vai tro ctia Pyridin trong phan tGng trén va dic diém 1ap thé ctia san pham tao thanh?

b CH;—CH,—O— l(li— CH,— ﬁ— O—CH,—CH; + GC,H:l Czi50> C + D
O O
7.6. Diéu ché cac san pham sau day:
a. 2-brompropan (izopropyl bromua) tir propanol-1.
b. n-propyl bromua tir 1,2-dibrompropan.

c. 2-metoxibutan tur n-butyl iodua.
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Chuong 8

HOP CHAT CO NGUYEN TO

Hoa hoc co nguyén t6 1a hod hoc ctia cac hop chét hitu co voi tit ca cac nguyén t6. Mot
sO luong rat 16n cac nguyén to trong bang tuan hoan 13 kim loai, do d6 hon mdt nira cac hop
chat co nguyén td 1a cac hop chit co kim. D6 1a nhitng hop chit ma trong d6 nguyén tb kim loai
lién két truc tiép v6i nguyén tir cacbon bang lién két cong hoa tri hodc lién két ion. Cac hop chat
ankyl hodc aryl cua cac nguyén t6 kim loai kiém hoic kiém thd hoat dong manh: chung dé bi
phan huy béi axit, nudc, rugu cho san phim 1a hydrocacbon, dé bi oxy hoa boi oxy phén tu,
tac dung véi cac hop chit c6 chira nhom cacbonyl, tham gia nhiéu phan tmg voi cac hop chat co
chtra cac nhom thé 13 oxy, luu huynh, nito.. .

8.1. CAC HOP CHAT CO NGUYEN TO CUA KIM LOAI KIEM.

8.1.1. Cac phuong phép diéu ché.

a. Tu ankyl- hoac arylhalogenua.

(Ar-), R—X + 2M — > RM + MX (1)

RM + RX —>R—R + MX (2)
Trong phan tng diéu ché trén day can luu ¥ rang:
- Phan Gng phai tién hanh trong dung mdi tro (hecxan, éctan...)
- Phan tng véi kim loai Natri khong dimg & (1) ma tiép tuc (2).
- Phan ung véi Kali thuong chi xdy ra theo (1).
b. Tu hop chat co thily ngan.
RoHg + 2M —>2RM + Hg
Vi du:
(CH3);Hg + 2Li —> 2CHsLi + Hg

c. Tur axétylen

HC—CH + NaNH, — > Na—C=CH + NH;

HC—CH + 2NaNH, —> Na—C=C—Na + 2NHj3
8.1.2. Tinh chit ho4 hoc.
a. Phan ung thé hydro bang kim loai

(Ar-),R—H + R'M — (Ar-), R—M + R'H
Vi du:
CHsNa + C¢HsCH; —> C¢HsCHyNa + CHy
HC—CH + 2C¢HsNa —> Na—C=C—Na + 2C¢Hg¢
b. Phan tng trao d6i thanh hop chat co kim méi.
R—X + R—Li —> R—Li + R—X

http://hhud.tvu.edu.vn



DPao Hung Cuwong 117
Vi du:
CeHsCH,Br + C,HsLi —> C¢HsCHLi + C,HsBr
c. Phan tmg cong vao cac hop chat khong no.
(C¢Hs5),C—CH;,; + C4HoLi —> (C6H5)2$—CH2C4H9
Li
(Loai phan trng nay dung dé diéu ché cao su tong hop)
Vi du:

(le3 CH3
CH,=C—CH=CH, + C4HoLi —> C4H¢—CH,—C—=CH—CH,Li"

H;C H CH; H;C H
\ / \ / - o+
C=C + CH=C—CH=CH, —> C=C_ CHy /CHZLI
C4Ho—CH> CH,Li" C4Ho—CH> CH, /c=c\
H;C H
. H3C\ /H B
1zopreR C=C CH  fHy— L
C4Ho—CH; CH, /C:C\

HiC H n

8.2. CAC HOP CHAT CO KIM CUA KIM LOAI KIEM THO.

8.2.1. Hop chat co magié.

Hop chat co magié gdm c6 2 loai: R,Mg va RMgX (tac nhan Grinha).
a. Cac phuong phap diéu ché.

- Cho Magié tac dung v6i ankylhalogenua tong ete khan

R—X + Mg —> R—MgX
Vi du:

Ce¢HsCl + Mg ——> C¢HsMgCl

CICH,CH,CH,CH,Cl + 2Mg —> CIMg—(CH,)s—MgCl
Br—Ce¢Hy—Br + 2Mg —> BrMg—CgHs—MgBr
- Tir cac hop chat c6 hydrd linh dong
HC—CH + RMgX —>HC—CMgX + RH
HC—CH + 2RMgX —> XMg—C=C—MgX + 2RH

d. CAu tao.

Cho dén nay, mot trong nhitng hop chat co nguyén té quan trong 1a hop chit co magié
van chua duoc xac dinh mot cach chi tiét nhung ngudi ta gia thiét rang trong dung moi éte hop
chat Grinha t6n tai dudi dang c4n bang nhu sau:

/X
R—Mg Mg—X=—=

/
R

2R—MgX

RoMg + MgXo
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Thong thuong nguoi ta thuong hay viét cong thirc cau tao cua hgp chat Grinha dudi

dang:
o- o+
l@Mg—X

c. Cac phan mg quan trong ctia hop chit Grinha.

1- Phan tng véi cac hop chét co hydrd linh dong dang H-A.

H=A> RH + A—MgX
-0 2 Ry + HO—MgX
SO RH + CH30—MgX
RNHo, pH + RNH—MgX
(RSH .. g1 + RS—MgX

Céc phan ng nay thuong duoc sir dung dé xac dinh d6 linh dong ciia hydrd bang cach
so sanh lwong khi métan bay ra khi str dung hop chat Grinha 1a CH;MgCL

2- Cac phan tng véi halogen, 6xy, luu huynh:
R—MgX + Xo —> R—X + MgXs

R—MgX + 0 —> R—00MgX 29 >R—0OH + HO—MgX

R—MgX + S — RS—MgX 129> RSH + HO—MgX
3- Phan tng véi dan xuét halogen.
R—MgX + R—X ——> R—R' + MgXy
2R—MgX + CdCl, /> R,Cd + MgX; + MgCl,

4- Cac phan tng voi hop chét cacbonyl.

R—MgX + HCHO —> R—CH,OMgX 0 R—CH,OH + HO—MgX

ancol bac |

R—MgX + RCHO —> R—CH—OMgX —H20—>R—$H—OH + HO—MgX

R' R'
ancol bac Il
?H ?H
R-MgX + R—(—R'——>= R—(lf—OMgX—H20—>R—(|?—OH + HO—MgX
0 R R'
ancol bac llI
?RH
R—MgX + R'—COOR" —»R—$—0ng — R—ﬁ—R' + R"O—MgX
Rl
T T
R—MgX + R—ﬁ—R' —>R—(|J—OMgX —>R—(|J—OH + HO—MgX
R R
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Co ché cua phan tng trén day dén nay chua dugc chung minh thét chi ti€ét nhung phan

ung xay ra theo co ché vong dugc nhiéu nguoi chap nhan nhat.

R'
R R ./ N\ R R
\ / — N/ ,
£=0 + 2R—MgX —> o MEE ] + R—MgX
R =. R” O—MgX
. B
l\l/[g H,O
X RY R _OH
/C\ + Mg\
R" OH X

d. Mot s6 phan tmg quan trong khac cta hop chit Grinha.
1- Phéan tmg véi etylendxit
R—MgX + HzC\—/CH2—> R—CH,;—CH;—OMgX A0, R—CH,—CH,—OH + HO—MgX

2- Phén mg v6i dioxitcacbon
R—MgX + COp—— > R—COOMgX —220 > R—COOH + HO—MgX
3- Phan tmg v6i hop chét nitrin
R—MgX + R—C=N——>R—(=NMgX _HO0, R—C=NH HO, R—G—R' + NH;
R’ R’

8.3. CAC HOP CHAT CO PHI KIM.

8.3.1. Hop chit co phdt pho.

Hop chét co phét pho gdm c6 2 loai:

1- Loai lién két P-C trong d6 nguyén tir phét pho lién két v6i nguyén tir cacbon.

2- Loai cac san pham ciia cac axit vo co ctia phdt pho trong d6 phét pho khong lién két
tryc tiép voi nguyén tir cacbon ma qua mot nguyén td trung tim nhu 6xy, luu huynh, nito. ..

a- Cac hop chit co phdt pho loai 1.

Tuong ty nhu phan tir amoniic NH; hop chat phdt phua hydrd PH; 13 hop chat dau caa
day hop chat nay. Tiép theo tuy thudc vao sb luong sd nguyén tir hydrd trong phan tir PH; duoc
thay thé ma ta c6 cac hop chit phét phin béc I, bac II, bac III khac nhau. Khac voi cac hop chat
amin, cac hop chat phét phin dé& bi 0xy hoa tao thanh cac 6xit RH,P=0, R,HP=0, R;P=0.

Néu ankyl hoa phét phin thi s& thu dugc mudi phbtphoni.

RiP + RX — > RyP'X
Mot hop chat khac kha quan trong ctia loai hop chit nay 14 cac axit hiru co phédt pho.

Vi du:
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A IO GO
R—ll)ZO R—P=0 R—I|’=O R—l|3=O
OH R OH OH

Céc hop cht phdt pho loai 1 duge diéu ché bang phwong phép sau:
- Ankyl hoa cac phdt phin kim loai.
Vi du:
PHNa + RI—> RPH,; + Nal

RPHLi + R'Br — > RR'PH + LiBr

- Khtr cac dan xuat clophétphin
RPCl, — > RPH,
- Cong phétphin vao anken
C¢H;3CH—CH; + PH; ——> C6H13—$H—CH3
PH,

- Tong hop bang tac nhan Grinha.

3RMgX + PCl; —> R3P + 3MgXCl
Céc hop chét phdt phin co6 mot s6 tinh chat hoa hoc dic trung sau:
- D& bi 6z0n hod

O]

RPH, ———— RH,PO;

R,PH &’ R,HPO,

R3P &’ R3PO
- Ankyl hoa thanh mubi phdtphoni

(CH3)sP + CH3l —> (CH3)4P'T

Tir mubi phétphoni co thé didu ché phdtphinmétylen duge tng dung trong tong hop

Vitich nhu sau:

(C¢Hs);sP—CHR,X + CgHsLi —> (CeHs)3P—=CR;

(CeHs)3P— CRZ‘[ (C6H5)3P+_$R2 (C6H5)3PTA|CR2
528k, "0—CR' O-LCR',

R,C—CR'y + (C6H5)3P:O

b. Céc hop chét co phdt pho loai 2.
Loai hop chét nay co6 thé dugc diéu ché biang mot trong cac phuong phap sau:
RPCl, + 2NaOCHs —> R—P(OC,Hs), + 2NaCl

Este ndy dé bi chuyén vi dui tac dung ctia R-X.
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R—P(OCHs); + RT ——> RR'll):O + CoHsl
OC,Hj4

R—ﬁ(OC2H5)2 + RT —> RRP=0 + CHsl
O OC,H;

Tuong tu nhu vay ta co:

CoHsl
P(OC;Hs)s Csz—llT(Ocsz)z
O
Céc este nay khi bi thuy phan thi tao thanh cac axit twong tng:

R—ﬁ(oczHS)z + 2HX —> R—IlT(OH)Z + 2C,HsX
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CAU HOI ON TAP VA BAI TAP CHUONG 8

8.1. Tir C,HsMgBr va nhitng hoa chat can thiét diéu ché cac hop chét sau:
aCH3CH2CH20H bCH3CH2CH2CH20H C. (C2H5)3COH

CH, OH
dCH3— CHz— (|:_ C3H7 C. CH3CH2— (|:_ C2H5
OH CH,

8.2. Hoan thanh cac so do phan tmg sau:
a.CH;MgCl + C,H;OH — »
b.C,HsMgBr + CH3;NH,—>

1. CO,

2. H;0"

d.CiHMgBr L-HCHO_
2. H;0"

1. CgHsCOCI
2. H,0"

c. C2H5MgBr

8.3. Piéu ché cac san pham sau day:

a. xiclopentylcacbinol tir xiclopenten.

b. pentanol-3 tir propanal.

c. butanal tur propanol-1.
8.4. Hop chat A (CsH;,0,) c6 tinh quang hoat. Khi cho 0,52 gam A tac dung véi CH;MgBr, ta
thu duoc 112 cm’ metan trong diéu kién tiéu chudn va hop chit B. Khi cho B tac dung véi CH;l
cho ra hop chét C khong c6 tinh quang hoat. Viét tit ca nhitng cong thirc c6 thé co cta A va B.
8.5. Viét phuong trinh phan tmg cia CsHsMgBr véi cac chat sau:

a. |, b. AgBr c. CH,O

d. CH;CHO e. CH;COCl f. CO,

TAI LIEU THAM KHAO CUA BAI TAP CHUONG 8

[1]. Chu Pham Ngoc Son, Nguyén Hiru Tinh, Nguyén Huy Ngoc, Lé Khic Tich, Bai tdp
hoa hoc hitu co.
[2]. Ng6 thi Thuan, Bai tdp hoa hoc hitu co (2008), Nxb. Khoa hoc va K¥ thuat, Ha Noi.
[3]. Thai Doén Tinh, Bdi tdp co s6 Ii thuyét héa hiru co (2005), Nxb. Khoa hoc va K§ thuat,
Ha Néi.
[4]. Thai Doan Tinh, Bai tdp co so hoa hoc hitu co (2005), Nxb. Khoa hoc va K¥y thuat, Ha
NOoi.
[5]. Nguyén thi Bich Tuyét (1995), Gido trinh héa hitu co, Hué.
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Chuong 9

DAN XUAT HYPROXI CUA HYPROCACBON
(Ancol va Phénol)
A. ANCOL.
9.1. CAU TAO, PHAN LOAI VA CACH GOI TEN.
9.1.1. Cu tao.
Ancol 13 nhitng hop chat c6 cong thuc R-OH, trong d6 R- 1 cic nhém ankyl, ankenyl,
ankinyl, xycléankyl...

Vi du:
(CH3);C—OH H,C—€H—CH,OH Cl—CH,—CH,—OH
Ancol tec-butylic Ancol allylic Ancol cloétylic
$H2—$H—(|3H2 QOH QCHon
OH OH OH
Glyxérin Ancol xycléhecxylic Ancol benzylic

Tat ca cac ancol déu c6 chira nhom —OH, 1a nhom chirc quyét dinh tinh chat dac trung
cho loai hop chét nay.

9.1.2. Phan loai.

Nguoi ta phan loai bang nhiéu cach khac nhau. Thong thudng thi dwa vao sé nhom —OH
c6 trong cac phan tir ancol dé phan thanh ancol don chtic hoic da chirc. Ciing rat nhiéu khi
nguoi ta dya vao bac lién két cua nguyén tr cacbon dé phan loai ancol thanh bac I, bac II, bac

I1I.

Vi du:
R—CH,—OH R,CH—OH R;C—OH
Ancol 1° Ancol 20 Ancol 3°
R—CH—R' R—CH—CH—R' R—CH—CH—CH—R'
(l)H OH OH OH OH OH
Ancol don chiic Ancol da chic

9.1.3. Cach goi tén.

Dé go1 cac ancol nguoi ta thuong sir dung cac danh phép sau:

a. Danh phap thong thuong.

Trong danh phap nay ngudi ta goi tén ciia nhom chuc ankyl, ankenyl, ankinyl... cong
v6i dudi —ic.

Vi du:
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CHj
CH3;CH,OH CH3—$H—CH3 CH3CH2—C|J—CH3
OH OH
Ancol étylic Ancol izopropylic Ancol tec-pentylic

b. Tén goi hop 1y (tén goi cacbinol).
Trong danh phap niy nguoi ta xem céc ancol nhu cac dan xuat ctia cacbinol CH;OH.
Vi du:

(CeHs);C—OH (CoHs);C—OH

Triphénylcacbinol Triétylcacbinol
c. Danh phap IUPAC.

1- Chon mach dai nhat c6 chra nhém —OH 1am mach chinh va coi hop chit phai goi 1a
dan xuat ctia mach chinh ma trong d6 cac nguyén tir hydrdé dugc thay thé bang cac nhom thé.

2- Dénh s6 thir ty mach chinh sao cho nhom —~OH c¢6 chi sb 1a nhé nhét.

3- Goi tén cac hop chat bang cach dé tén cac nhom thé cung vai cac chi sd clia nd trude
tén goi cua mach chinh (t€n goi cua mach chinh dugc tao thanh béng cach cong thém dudi —ol

vao tén goi ctia cac hop chat hydrocacbon tuong tng).

Vi du:
CH3 CH;
CH3;—OH CH3—CH2—éH—CH2—OH CH;—CH—CH—CHj3
OH
Métanol 2-Métylbutanol-1 3-Métylbutanol-2

9.2. TINH CHAT VAT LY.

a. Su c¢6 mat ciia nhom —OH trong phan tir ancol lam cho phéan tir phan cyc do d6 dé hoa
tan trong nudc. Nhung khi gdc R- trong cac phan tir ting 1én thi d6 hoa tan cta cac ancol trong
nuée giam dan. Trong thuc té chi co cac ancol mach thing co 4 dén 5 nguyén tir cacbon tré
xudng 1a hoa tan tét trong nudc.

b. Nhiét do soi cua ancol tang khi phan tr luong tang 1én. Mat khac nhiét do so1 cua

ancol cling cao hon nhiéu so vi cac hgp chat c6 cung phan tir luong véi nd.

Vi du: M 1) °.C
CH;CH,CH,CH,CH; 72 0 36
CH;CH,0CH,CH; 74 1,18 35
CH;CH,CH,CH,0OH 74 1,36 118
CH;CH,CH,Cl 79 2,10 47

Céc két qua thu nhan duogc trén day co thé giai thich bang 2 yéu t6:

1- Phan tir ancol phan cyc manh — do c6 momen phan cyc 16n nén cé nhiét o soi cao.
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2- Ancol c6 kha nang tao lién két hydro.

I\O/;U

R R

\ \
O... O...
/ /

H H

W\O/E
W\O/E
PU\O/I

Lién két hydr6 1a lién két ma trong d6 nguyén tir hydrd dong vai tro lam cau nbi giira 2
nguyén tir m dién, mat khac mot trong hai nguyén tir am dién phai c6 lién két cong hoa tri véi
hydrd con nguyén tir kia dugc lién két bang luc hut tinh dién. Dé tao lién két hydrd trong phan
tir cAn phai c6 mit cac nguyén tir c6 d6 4m dién 16n hon nhu: F, O, N.

Trong phd hong ngoai: - nhém OH riéng biét ¢ v(OH) = 3620cm’™

- nhém OH lién két hydré c6 v(OH) = 3350cm’.

9.3. CAC PHUONG PHAP DIEU CHE.

9.3.1. Phuong phép cong nghiép.

Dé thu nhan ancol trong cong nghiép c6 2 phuong phéap chinh: hydrat ho4 cic anken va
1én men, thuy phan céac hydrat cacbon.

a. Hydrat hoa cac anken.

Tt phwong phap cricking ddu mo, nguoi ta thu nhan duoc cac anken c6 4 dén 5 nguyén
tir cacbon, sau d6 d& dang chuyén thanh ancol bang phan ng hydrat hoa.

Vi du:

me—c, 1228289 ey epon
CHyCH—CH, 228259 oy choncn;

b. Lén men va thuy phan cac hydrat cacbon.

Thuy phan dudng bang men ruou qua 2 giai doan chinh: thuy phan va chung cat. Chét
luong rugu phu thudc vao nguyén li¢u ban dau; néu tur duong s€¢ thu dugc C,HsOH co chat
luong t6t, tir tinh bot cac loai s& co cic san phdm phy. Trong chién tranh thé giGi thu II,
Beisman nguoi Ptc da dung men vi sinh Clostridum Acétobutylicum (20%), axéton (30%).
Axéton di duogc st dung lam thude sung khong khoi. Phuong phap nay vé sau dugc sir dung san
xuat n-butanol ding cho céng nghiép 6t0.

c. Phuong phép riéng dung dé san xuit métanol.

Cr,03, 7n0,300-400° C
210at CH;0H

100at, 100° C

CO + 2H,

2CHy + O > 2CH;0H

9.3.2. Phuong phap téng hop phong thi nghiém.
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a. Hydro bo hoa.

—C=C— + (BH3)2—>—(!J—+—HM9_—(!3—(!J— + B(OH);
[ H BH, H OH

Vi du:

BH )
(CH3);C—€H—CH (—3)2> IM) (CH3);C—CH,—CH,—OH

b. Tong hop Grinha.

Trong phong thi nghiém ancol dugc ton hop theo phan mg Grinha nhu di trinh bay trong
phan hop chit co magié.

c. Thuy phan ankylhalogenua (xem phan din xuét halogen)

Trong cac phan tmg d3 néu trén ddy, tong hop Grinha 13 quan trong nhét vi: cac hop chat
dau cta phan tmg nay 1a din xuét halogen thuong dé tim, phan tmg c6 hiéu sut cao, c6 thé tong
hop cac ancol don gian hodc phire tap khac nhau. Piém han ché 16n nhat cta phan tng téng hop
Grinha 13 ngoai nhom thé truc tiép tham gia phan tng cac hop chit dau khong duoc chira cac
nhom cé chtra hydro linh dong nhu —COOH, -OH, -NH,, -SO;H...cling nhu cdc nhom cacbonyl
khong can thiét khac.

d. Phuong phap thiét 1ap mot phan tmg Grinha

Hau hét cac ancol déu c6 thé tong hop bang phuong phap Grinha bang nhitng cach t6 hop
cac tac nhan khac nhau. Vi vay phai chon con dudng tong hop sao cho t6i wu nhat.

Vi du: hop chat 2-phénylhecxanol-2 c6 thé tong hop bang 2 cach sau day:

CHj;
|
CH3CH2CH2CH2—%—CH3 + Bng@ — CH3CH2CH2CH2—$ (1)
0) OH
i
CH3CH2CH2CH2MgBI‘ + CH3_% - CH3CH2CH2CH2—(|34© (2)
0] OH

Trong 2 céach trén day thi nén chon (2) vi hop chat xéton dé diéu ché hon nhiéu so véi
(D).

9.4. TINH CHAT HOA HOC.

Tinh chat hod hoc cta ancol duoc xac dinh béi nhém —OH c¢6 trong phén tir. Vi vay kha
ning c6 thé xay ra cac loai phan tmg sau day:

- Phan tng 1am pha v& lién két C — OH véi su tach di nhom —OH.

- Phan tng 1am phé v& lién két O — H voi sy tach di hydro.
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Nhom R- n6i chung chi cé y nghia lam anh huong dén toc d¢ va hudng ctia phan ing ma

thoi.
9.4.1. Cac phan tng lam dut lién két C — OH.
a. Phan tng véi hydréhalogenua.
R—OH + HX — R—X + HO
Kha nang phan trng cua HX: HI > HBr > HCl
Kha nang phan tng cia ROH: R;C-OH >R,CH-OH >RCH,-OH >CH;-OH.
Vi du:

CH3—$H—CH3 _HBr CH3—|CH—CH3

OH Br
CH3CH,CH,CH,0H —HY > CHyCH,CH CH G
b. Phan tmg voi trihalogenua phét pho.
R—OH + PX3 —> R—X + H3PO; (PX3=PBr3, Py)

Vi du:

PB
CH;CH,CH,CH,0H —2> CH;CH,CH,CH,Br

C6H5(|:HCH3& C6H5(|3HCH3
OH Br
P+1

CH3;CH,;CH,OH —> CH;3CH,CHo,I
c. Phan tng tach loai.
—C—C— %—C:C— + HZO

]
H OH

QOH AlL,O3,250° C <:>

9.4.2. Phan Gmg lam dut lien két O-H.

Vi du:

a. Phan rng ctia ancol giéng nhu mdt axit vdi cac kim loai hoat dong manh.
RO—H + M— ROM' + H,

Kha nang phéan trng ciia RO-H:
CH;0H > RCH,0H > R,CHOH > R;C-OH
Vi du:
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CH3CH,OH + Na—> CH3;CH,ONa' + H,
(CH3),CH—OH + Al—»[(CHg)QCH—O];AIH + H,

b. Phan ng tao thanh este (phan ung este hoa).

CH;CH,OH + H,SO4=~————= CH3CH;0SO3H + H>,O
étylsunfat axit

-+

H

CH;CH,OH + CH3COOH CH;COOCH,CH; + HyO

c. Phan trng 6xy hoa.

Cu, 25¢° C RCHO KMnO,

R—CH,—OH — R—COOH
Ancol 1° KMnO4 A
RoCH—OH *M04_ ¢ ¢ 0
Ancol 2°
R;C—OH + KMnOj (trung tinh) —><— Khong phan (ing
Ancol 3°
Vi du:
CH,CH,CH,0H C5-258 € i crLCHO + Hy
KMnO4

CH;CH,CH,CH,OH ———> CH3CH,CH,COOH

QOH KoCr07, <:>:O

9.4.3. Phan ing v&i hydrohalogenua.
Day la phan ung xay ra khi cho khi hydrohalogenua di qua ancol hodc dun néng ancol

vo1 axit HX dam dac.

Vi du:
0
CH:CH,CH;0H Sl 20Ch: U8 o
(CHy);c—oH —HCL 4.4 cpy).c—cl
Céc phan rng cta ancol vdi hydrohalogenua xay ra theo co ché Syl va S\2.
Co ché Syl:

ROH + HX —ROH, + X
ROH, — R + H,0

R"+ X —>RX
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Phan img x4y ra theo co ché nay véi hau hét cac ancol trir métanol va cac ancol bac 1.

Co ché S\2:
ROH + HX —>ROH, + X

o+
X...R ..OHy]—/ RX + H;O

X + ROH,
Phén tmg xay ra theo co ché ndy v6i métanol va cac ancol bac L.
9.4.4. Phan tig 6xy hod ancol.
a. Khai niém 6xy hoa - khtr trong hod hoc hitu co.
Theo quan ni€ém trude day, o6xy hod tirc 1a dua thém nguyén tor 6xy vao phan tu, khi tic
l1a bét di nguyén tir 6xy.
Vi du:

RCHO & R—COOH

R—CONH,; M R—CH;NH;

Trong hoa hoc vo co, su 0xy hod-khir gén lién v&i s nhan va cho dién tir, trai lai khai
niém nay khong phu hop véi hod hoc hitu co vi & day cacbon ludn c6 hoa tri 4. Vi vay trong hoa
hoc hiru co, nguoi ta dung khai niém sé oxy hoa (s6 phan cyc...)- tirc 1a sé dién tich quy udc
ctia nguyén tir tinh duoc khi gia thiét rang phan tir gdm toan nhiing ion trai dau (s6 6xy hoa c6
ky hiéu la n).

Trong khai niém nay s 6xy hoa c6 thé 1a am, dwong, bang 0. Nguyén tir cacbon trong
cac hop chét hitu co ¢ sd 6xy hoa tir -4 dén +4.

Dé xac dinh s6 6xy hoa, ngudi ta dua ra mot sé quy ude sau day:

- Tbong dai sd cua tat ca cac s6 6xy hoa ctia phan tir bang 0, cuia ion bang dién tich ion.

- Hai nguyén tir d6ng nhat lién két voi nhau khong lam xuat hién sd oxy hoa. Sb 6xy
hoa ctia moi nguyén to trong don chat déu bang 0.

- S6 oxy hoa cta hydrd bang +1 (trir cac hop chat véi kim loai), ctia 6xy bang -2 (trir
cac hop chit pedxit), ciia cac nguyén té kim loai bang hoa trj ctia né.

Nhu vay tir khdi niém cia sb 6xy hoa trén day ta c6 thé nhan thdy rang: qua trinh 6xy
hoa 13 qua trinh 1am ting s6 6xy hoa ¢ chit phan Gng (co chit, chit nén) va lam giam sb 6xy
hod ¢ tac nhan phan ung, con qué trinh khir 14 qua trinh ngugc lai.

Déi v6i nguyén tir cacbon, sy khir va su 6xy hoa bién ddi theo diy sau:

CHs RCH3; CH3;OH RCH,OH HCHO RCHO HCOOH RCOOH CO,

-4 Su 6xy hda 4
Sut khir

A
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b. Phan img 6xy hod cac hop chat ancol.

Ancol 2° + KMnOy ( CrOs, KoCr07, Cu,200-300°C) — X&tén

o dung dich KMnO4 —— axit
Ancol 1Y + —

Cu, 200-300°C —— andéhyt
Ancol 3% khong bi 6xy hod trong méi truong kiém, trong méi truong axit, trude nod bi

tach thanh anken sau d6 tuy theo diéu kién phan tmg c6 thé bi 6xy hod thanh xéton hoic axit.

9.5. Gi6i thiéu mot sé ancol quan trong.

9.5.1. Rugu étylic.

Ruou étylic duoc diéu ché bang phwong phap 1én men tinh bot, hydrat hoa
étylen...Trong doi song va cong nghiép, né duoc str dung 1am dung méi, lam nguyén liéu chat
ban dau dé téng hop, dung cho coéng nghiép thyc pham, dung trong y hoc...

Ruou étylic 95% trong cong nghiép trong cong nghiép duoc thu nhan bang phuong phap
chung cit phan doan.

Ruou étylic tuyét d6i 100% duoc thu nhan bang cach chung cit dang phi (hdn hop ding
phi gém 7,5% nude, 18,5% ruou, 74% benzen so1 & nhiét do 64,90C). Nhiéu khi nguoi ta con
1am tuyét ddi ruou étylic bang cach dun ruou étylic 95% véi magié sau d6 dem chung cét.

9.5.2. Etylenglycol.

a. Etylenglycol dugc diéu ché bang cac phuong phap diéu ché ancol thong thuong. Dudi
day 1a mot s6 phuong phap quan trong.

1- Thuy phan dan xuat halogen

Cl—CHy—CHy—Cl + 2H;0 2598 jo—CH,—cHy—OH

2- Thuy phan étylenoxit.

n

H:C—CHy + H0 —H . HO—CH,—CH,—OH

3- Hydrdxyl hoa cac anken bang KMnO, hoic peaxit.

_KMnO4 . 16 cH,—CcH,—OH

CH,=—CH; —

+
RCOOOH, HC—CH; 0. % Ho—cH,—CcH,—OH
b. Tinh chat.
Etylenglycol c6 cac tinh chat giong nhu ancol thong thudng nhung do anh huéng cia
nhoém —OH thr 2 nén c6 tinh axit manh hon. Vi vdy n6 c6 kha nang phan tng véi hydroxit

dong.
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H

CH,—OH HO—CH, CH,—O___ >O0—CH,
+ Cu(OH); + | — | Cul_

CH,—OH HO—CH, CHy—0( ~ ~O—CH,

- Phan rng 6xy hoa:

CH—OH [p] CHO [p] COOH [p] COOH [g] COOH
| — | —— | —— | —— |
CH,—OH CH,OH CH,OH CHO COOH

Axit Oxalic
LO] , oHC—CcHO
Glyoxal
- Phan Umg déhydrat hoa:

HO—CH,—CH,—OH 25%, ch,cHO
Etylenglycol dugc tmg dung lam dung moi, 1am tic nhan phan ung, lam chét truyén
nhiét...
9.5.3. Glyxérin.
a. Glyxérin trong cong nghiép cha yéu diéu ché bang phan tmg thuy phan cac chit béo

trong moi truong kiém (phan tng xa phong hoa). Ngoai ra, ngudi ta con téng hop glyxérin tir

propylen:
0
CHy—CH—CH; S12400°C ~py — cy—cp, S92 B0, oy, cn—ch,
o Cl OH Cl
2 clez—CH—CHz
OH OH OH

b. Tinh chat.
Tuong tu nhu étylenglycol, glyxérin tic dung véi hydroxit dong tao thanh hop chat

glyxérat dong c6 mau xanh.

(O O

u
CH—O;H ~O0—CH
CH,~OH HO—CH,

Phan g tao este glyxérin trinitrat.

CHy—CH—CH - pNOyH,s0, (Hr——CH—CH
OH OH OH ONO, ONO, ONO;

Glyxérin c6 rat nhiéu ung dung trong thyc té nhu dung 1am chat truyén nhiét, lam tac

nhan phan tng, lam mém da, dung dé san xuat thuoc nd, dung trong y hoc...
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9.6. MOT SO PHUONG PHAP DUNG DE NHAN BIET ANCOL

Dé nhan biét ancol ¢ thé dung phuong phap phd hong ngoai:

- Nhom —OH riéng biét (khong co lién két hydrd) co6 v(OH) = 3620 dén 3640cm™.
- Nhém —OH c¢6 lién két hydrd c6 v(OH) = 3200-3350cm™.

Trong phuong phap hoa hoc, nguoi ta dung thudc thir Luca. D6 1a hdn hop axit HC1 ddm
dac va ZnCl,. Phuong phap nay cé thé dung dé phan bié¢t cac ancol bac I, bac II, bac III c6 )
nguyén tir cacbon nho hon 6. Phan tng tao thanh ankylclorua khong tan trong hon hop tic nhan,
1am duc dung dich phan tmg. Ancol bac III tic dung ngay 1ap tirc véi hdn hop tac nhan, ancol
béc II s& thdy phan tng x4y ra sau 5 phut con ancol bac I ¢ nhiét d6 phong s& khong phan tng.

B. PHENOL

9.7. CAU TAO VA CACH GOI TEN.

9.7.1. CAu tao.

Phénol 1a nhimg hop chat cé cong thiic phan tir Ar-OH trong d6 Ar- 1a nhém phényl
hoic cac dan xuét cua phényl. Khac véi ancol, trong hop chit phénol nhom —OH lién két truc
tiép voi nhan thom.

9.7.2. Cach goi tén.

Céc hop chit phénol dugc goi tén nhu 1a din xuat, don gian nhét ctia diy nay 1 phénol.

OH OH OH
Cl

Phénol m-Clophénol  o-Nitréphénol

Mot s6 hop chat khac 6 tén goi riéng nhu sau:

OH OH OH OH
OH OH
CHj3
OH
OH

(0, m), p-Crézol Catechon Rézbcxin Hydréquinon  B-Naphtol
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o - Naphtol Antranol-1 Antranol Phénantrol-4

9.8. TINH CHAT VAT LY.

Hop chat don gian nhét ctia ddy nay 1a phénol, it tan trong nude ¢ nhiét do thuong. Do ¢o
kha nang tao thanh lién két hydrd nén phénol c6 nhiét do sbi cao. Cac hop chit phénol khac hau
nhu khong tan trong nudce.

9.9. PHUONG PHAP PIEU CHE.

9.9.1. Phuong phap cong nghiép.

Mot s6 luong rat 16n phénol duoc diéu ché trong cong nghiép bang phuong phap nhu
phong thi nghiém. Ngoai ra con c6 mot sd6 phuong phap ding dé diéu ché phénol trong cong
nghi¢p nhu sau:

a. Chung ct nhua than da & 170-240°C d@é thu phénol thd. Dung dich phénol sau khi loai
naphtalen cho tac dung véi NaOH thu duoc phénolat. Tach loai cac chit khong tic dung véi
NaOH c6 trong dung dich sau d6 cho khi CO, du vao dé chuyén phénolat thanh phénol ty do va
chung cat 1y phénol.

b. Phan tmg nung néng chdy benzensufonat natri véi NaOH (phuwong phap kiém ndng

chay).

CgHsSOsNa + NaOH —> C¢HsOH + NaySO;

SO3;Na OH
+ NaOH —— + NaxSO3

c. Phuong phap thuy phan clobenzen.
- Thuy phan clobenzen bang hoi nudc dudi ap suat thich hop & nhiét do cao ¢ xuc tac

ddng kim loai (phwong phép Rasic).

CéHey + HCl + Oy —> C¢HsCl + Hy0

0
CelsCl + H,0 9425 € cHOoH + HC

- Thuy phan bang NaOH néng chay.
0
CeHsCl + NaoH 299-C: 313t - 1y oNa HEL 5 101
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d. Oxy ho4 toluen hodc cumen (izopropylbenzen).

CeHsCHs 22X ¢ HOoH
s
CH;—CH—CH; CH3—C—OOH OH

%OH» + CHy—C—CH;
100°C (II)

Phuong phap 6xy hoa cumen 13 phuong phap quan trong nhit vi ca hai san pham tao
thanh déu c6 ¥ nghia 16n st dung trong cong nghiép.
9.9.2. Cac phuong phép tong hop.

a. Thuy phan mudi diazoni.

HNO3/HpSOq4 CeHsNO, Fe/HCl CeH:NH, NaNO,/HCl

CeHs CeHsNy'CI”
CeHsN,'ClT + H0 —Cs CgHsOH + N, + HCI
b. Phuong phap kiém ndng chay ciing dugc st dung trong phong thi nghiém.

0
p—CH3C6H4SO3Na M&j p—CH3C6H4ONa M’ P- CH3C6H4OH

c. Tong hop phénol bang phan tng thé Sy.

Cl Cl
NO,
HNO3/H»SO4 NaOH
NO,

02N NOZ

<

HNO3/H;SO4

NO,
Axit picric

9.10. TINH CHAT HOA HOC.

Tuong tu nhu cac hop chat thom, phénol tham gia cac phan ung thé electrdphin nhung
do hiéu tng lién hop m, p nén kha ning phan ng cua phénol rat manh. Mit khac ciing do hiéu
tmg lién hop =, p nén lién két O-H phéan cuc manh do d6 phénol biéu hién tinh axit ctia phénol

manh hon ancol nhung yéu hon axit cacboxylic.
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Qs

9.10.1. Cac phan tmg biéu hién tinh axit.

C¢HsOH + H,0 CeHsO' + H;0'

Nhirng nhém hit dién tir s& lam ting tinh axit ctia phénol, trai lai nhitng nhém day dién
tur s€ lam gidm tinh axit ciia phénol.
a. Phan tmg tao mudi phénolat.
CeHsOH + NaOH —> C¢HsONa' + H0
b. Phan tmg tao ete (tong hop Williamxon).
C¢Hs0Na + RX — > C¢Hs—O—R + NaX
Vi du:
CeHsoH 99N e hoona CHss cH—0—CoH;

p-ONCeH4CHBr + CgHsoH 99M8O - o NCeH CHy—O0—CyH;

dd NaOHJ CoHs

CeHsOH + CI—CH;COOH O—CH,COONa
c. Phan tng tao thanh este. Chuyén vi Frizo.
RCOOH, H'
Ar—OH + RCOCL | . p—c—0—ar
(RCO),0 (Il)

Vi du:
CeHsOH + CgHsCOCI M»céHs—o—ﬁ—céHs

p-ONCGH/OH + (CHyC0),0 00N ONCeHts—0—¢—CH;

Khi dun néng este ctia phénol véi AICL, s& xay ra sy chuyén vi nhom axyl dén vi tri octo
hodc para ctia nhan thom. Phan mg ndy goi 1a phan tmg chuyén vi Frizo ding dé diéu ché cac
hop chét hydroxi-xéton thom.

Vi du:
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OH
COCH;
OCOCH; AlCl3,165°C
H;C
] OH
H;C
A1C13,20°C=
H;C
COCH;
Co ché
AlCI
o R—E—0 + 0—AICl;
ﬁ—R
O AlCl
O—AICl; ’
i &g -
. ‘ ? o =HCl _HCI
= R =

9.10.2. Céc phan tmg thé Sg.
Trong céc phan tmg thé Sg, nhém —OH 1a nhém thé loai 1 nén no c6 dinh hudng chu yéu
vao vi tri dcto va para.

a. Phan ng nitrd hoa.

OH
NO
ON 2
HNO; d.d 2
OH >

— OH NO, OH

NO,

HNO; lodng, 20° ¢ N

NO,
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b. Phan tng sunfonic hoa.

OH
SOs:H
OH 15-20°C .
H>SO4
= OH 11,804, 110°C
100°C -
SOsH
c. Phan tmg halogen ho4.
OH OH
Br Br

Br, dd

Br

Néu phan tmg xay ra trong dung mai it phan cuc s& tao thanh hdn hop san pham.

OH OH OH
Br
Bry, CSy, 0°C
Bry, C55,0°C N
Br

d. Phan tmg ankyl ho4 Friden-Crap.

OH
CH; CH;

+ CH3—(|2—CH3 _HE HOO('?—CH3
& L,

e. Phan ung axyl hoa Friden-Crap.
Phan tng axyl hod cac hop chat phénol c6 thé xay ra truc tiép va ciing c6 thé xay ra qua

budc tao thanh este r61 sau d6 chuyén vi Frizo.

OH OH

COR

+ Rrcoc) Al +
COR
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OH

O—C—CHz3 HsC

I
0 COCH
(CH3C0),0 AlCl3 3
OH
COCH;

165°C

H;C

g. Phéan g nitr6z6 hoa.

OH OH
CH; CH
NaNOz/ H2$O4
— = = >
NO

h. Phan tng ghép véi mudi diazoni.
Pay la phan tmg duoc tng dung nhiéu trong hoa hoc tong hop céc loai thuée nhudm, cac

chét chi thi mau.

R R

1. Phan irng Konbe.

Day 1a phan tng dung dé diéu ché cac o-hydroxibenzdic axit.

OH OH

; COONa COOH
0- Ot o- +
L &g & 125°C, Tat H

k. Phan tng Raimo-Timan.

ONa

Pay 1a phan Gmg dung dé diéu ché cac andéhyt cua cic hop chéat thom co chira nhém —

OH O o OH
CHCl, CHO CHO
CHCl3, NaOH dd HCI
70°C
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Co ché cta phan tng Raimo-Timan cé thé viét nhu sau:

HO + CHCl3 H,0 + :CCl3 ClI" + :CCly
] o o
H CHCl,
+ :CCl, —> cCl, —>
=

1. Phan tng c61 focmandéhyt.
Phan tmg nay dung dé tong hop polyphénolfocmandéhyt. Phan tng c6 thé xay ra trong

moi truong kiém hodc axit.

CH,OH
HCHO, H H CeHsOH

CHz

i
~~~CH, CH2Q0H - HCHO, H
7

re

9.11. CACH NHAN BIET CAC HOP CHAT PHENOL.

Dé nhén biét cac hop chat phénol, nguoi ta thudng duwa cao tinh axit: phénol c6 tinh axit
manh hon nudc nhung yéu hon axit cacbonic, do d6 néu hop chat khong hoa tan trong nudc
nhung tan trong dung dich NaOH va khong hoa tan trong dung dich bicacbdnat natri thi do c6
thé 14 phénol. Ciing c6 khi nguoi ta dung phan tng 1am mat mau Br, hodc dung phan tng véi
mudi sat I1I cho mau tim dic trung dé phat hién phénol.

9.12. GIOI THIEU MOT SO HOP CHAT PHENOL QUAN TRONG.

9.12.1. Phénol.

Phénol 13 nguyén liéu cong nghiép quan trong dung dé san xudt nhua,
phénolfocmandéhyt, san xuat axit xalixylic, pham nhudém...Ngoai ra, n6 con dugc dung dé sat
trung, bao quan g5, san xuat thudc diét co 2,4-D, thude trir sau. ..

9.12.2. Timol.

Timol (3-hydrroxi-4-izépropyltoluen) c6 nhiéu trong céc tinh dau, 14 san pham chuyén

hoa ctia cac tecpen trong thyc vat. Timol c6 thé tong hop bang phan tng sau:
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CHj3 CH;
0
+ CH3—CH=CH,; ———
OH OH

H3;C—CH—CHj3
Timol dugc dung lam huong li¢u, lam chét sat trung. Khi tién hanh phan tnmg déhydrd
hoa timol s€ thu dugc mentol.
9.12.3. Catechol.
Catechol (1,2-dihydroxibenzen) c6 thé thu nhan bang cach chung cat nhya than da hoic
bang phuong phap tong hop.

0
0-CIC¢cH4OH IMS 0- HOCcH4OH

Catechol
Trong catechol ca 2 nhém —OH déu tham gia phan tng tao thanh hop chat vong:

O——CH,
0
ONa CH)Cl,
ONa
_ O——C=0

|
O
COCl,
Catechol rat dé bi oxy hoa:
OH = O
2Ag + — + 2Ag + 2H
OH "o

Catechol 1a nguyén liéu dung dé diéu ché cac ancaldit papaverin, péparin, dung dé san
xuét gaiancol, drénalin. ..
9.12.4. Rezocxinol.Rezocxinol (1,3-dihydroxibenzen) dugc diéu ché bang cach nung

chdy kiém vdéi 1,3-benzendisunfonic axit. Rezocxinol thuong ton tai dudi cac dang:

0)

0 OH
ii Ho/Pd @\
o) OH 0

1,3-di6xb6xycléhecxen-
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9.12.5. Hydrdéquinon.

Hydroquinon (1,4-dihydrroxibenzen) dugc Uing dung rong rai trong k¥ thuat lam éanh,
lam phim. Phim anh duoc trang mot 16p nhii twong AgBr. Khi bi chiéu sang, mot sd hat bac
bromua duoc hoat hoa AgBr*. Néu phim da chup tiép xtic voi hydroquinon thi cac hat bac da

duoc hoat hoa s€ b1 khir thanh bac kim loai nhanh hon bac bromua chua bi hoat hoa.

0
+ 2AgBr* + 2HO —> ¢ + 2Ag + 2Br + 2H,0
O

Néu ta dung mot dung dich hién hinh, vi du tiésunfit natri dé loai phan AgBr khong bi

OH

OH

khtr (Iuu hinh) thi cac hat bac min s€ phan tan trén phim tao thanh mét tam anh trai (am anh).

Pem tam am dnh nay vao may in anh ta s€ thu dugc duong anh.

http://hhud.tvu.edu.vn



DPao Hung Cuwong 142
CAU HOI ON TAP VA BAI TAP CHUONG 9
9.1. Goi tén theo danh phap qudc té cac rugu sau day:
a.CH;—CH-CH,—CH,—OH b C1—CH,— CH=CH—-CH=CH-CH,—OH

|
CH,

gu ¢
¢CHiCH—C—CH—CyH;  d.CH3CH,CH,CH—CH—CH—CH;  ¢Br;C—CH,CH,0H
CH; OHCHj CH(CH,),

HO
CH,

I
f OH g CHy— C=C—C—CHy—CH;

OH
HO

9.2. Viét phwong trinh phan tng ctia ruou n-propylic v6i cac chit sau:
a. CH;COOH c¢6 mat H,SO,
b. H,SO, dac ¢ nhiét do cao
c. K,Cr,0O7 + H,SO, dac
d. CH;COCI
e. (CH;C0),0

9.3. Tir benzen va cac hoa chét thich hop, viét phuong trinh phan tmg diéu ché:

a. p-nitro phenol b. p-izopropyl phenol
c. 2,4-dinitro phenol d. p-metyl phenol
9.4. Sap xép theo thur tu ting dan tinh axit ciia cac hop chit sau déy:
CH;CH,CH,OH (CH;);COH
O,N

HO NO, @OH

9.5. Sép xép theo tht tu ting dan hoat tinh cta cac ruou sau ddu véi thude thir Luca:
a. 1-phenyl propanol-1, 1-phenyl propanol-2 va 3-phenyl propanol-1
b. 2-buten-1-ol, 3-buten-1-ol va 3-buten-2-ol
9.6. Tir etanol va cac hoa chat thich hop khac chira t6i da 4 nguyén tir cacbon diéu ché cac hop

chat sau day:

a. propanol-1 b. 2-brom-2-metylhexan
c. propanol-2 d. etyl propionat
e. 2,3-dimetyl butanol-2 f. 1,2-butandiol
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Chuong 10

ETE
10.1 CAU TAO, PHAN LOAI VA CACH GOI TEN
Ete 1a nhitng hop chét c6 cong thirc phan tir R-O-R’, R-O-Ar hoic Ar-O-Ar.
1- Tén goi cua éte dugc tao thanh tir tén goi ciia 2 nhom lién két v6i nguyén tir 6xy va
chir éte.
Vi du:
CyHs—O0—C,Hs CeHs—O0—C¢Hs  CH;—O—C(CHz)s

Diétyléte Diphényléte Métyltecbutyléte
2- Néu mdt trong 2 nhom lién két voi 6xy khong co tén goi don gian thi hop chat duoc

goi nhu dan xudt ankoxi: CH;0- (métoxi), C,HsO-(€tdxi), C4HsO-(phénodxi)...

Vi du:
CH3CH2CH2—C|:H—CH2CH3 p- C;Hs;0—C¢H4—COOH HO—CH,—CH,—O0C,Hj5
OCHj
3-métbxihecxan p-Etéxibenzdic axit 2-étéxiétanol

3-Hop chit don gian nhét cia ankylaryléte 1a anizol C¢Hs-OCHj.

4- Néu éte c6 hai nhom thé gidng nhau thi ngudi ta goi d6 1a éte ddi xung. néu cac nhom
thé khac nhau thi d6 13 éte bat d6i ximng.

10.2. TINH CHAT VAT LY.

Do dic diém vé cdu tao: goc lién két C-O-C trong phan tir éte khong phai 13 180° nén

momen ludng cyc giita 2 lién két C-O khong triét tiéu 1an nhau do d6 éte phan cuc yéu.

R
110° 5\0—
/

R
Nhung su ¢6 mit ciia mémen phan cuc nay khéng anh huéng dén nhiét d6 cua éte vi vay
éte co nhiét d6 soi gan véi ankan twong tmg va thap hon nhiéu so véi ancol twong tmg. DO hoa
tan cta éte thip trong nudc twong ty nhu cac ancol. Vi du diétyléte va n-butanol c6 d6 hoa tan
trong nudc nhu nhau 1a 8g/100g (HOH). Piéu d6 co thé giai thich bang su lién két hydrd cua
nudc voi ancol va éte tuong tu nhu nhau.
10.3. CAC PHUONG PHAP DIEU CHE.
10.3.1. Phuong phap cong nghiép.
Trong cong nghiép, dé didu ché mot sd éte d6i xtmg thip ngudi ta dung phuong phap

dehydrat hod gifra 2 phan tir ancol.
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Su canh tranh cua phan rng déhydrat hoa ludng phan tor v4i phan tng tach loai dugc

khéng ché bang cach khéng ché diéu kién phan Gng. Vi du étylen dugc tao thanh 13 san pham
chu yéu khi dun ndng rugu étylic voi axit sunfuric ddm dic & nhiét 6 180°C, trai lai diétyléte 1a
san pham chu yéu duoc tao thanh & 140°C véi luong rugu étylic ludn ludn du.

Phén tmg tao éte xay ra theo co ché Syl va Sy2 nhu sau:

—— r"ROH, R—(T)—R ——>R—6—R + H' Sy
ROH,— H
o+ o+ _

|ROH,. RO--R—H &R—(T)—R—>R—9—R + H s\2

H H H

Phuong phép diéu ché trén day chi c6 y nghia d6i véi cac éte dbi xtng. Trong trudng
hop dung cac ancol khac nhau, phan (mg s& tao thanh hdn hop san pham. Phuong phap nay con

dung dé di€u ché cac éte vong vdi ruou da chic.

CHy—CH,
HQC\/ \/CHQ S0, /)

OH HO )
Tétrahydrofuran

Phéan tng tach loai nude khong xay ra ddi véi cac hop chit phénol néi chung do hiéu
g lién hop 7, p ciia nhan thom véi 6xy nén khong cé kha nang bén hoa iondxoni.
10.3.2. Phuong phap phong thi nghiém.
Trong phong thi nghiém dé diéu ché éte chi yéu ngudi ta st dung phuong phap
Uyliémxon.
R—X + NaOR' — R—6—R' + NaX
R—X + NaOAr — R—6—Ar + NaX

Vi du:
CH3;Br + NaO—C(CHj); ——> CH3—0—C(CH3)3

CHsOH + (CH3),S0, NaOHAd .y o—cH;,

p-OoN—C¢Hs—OH + BrCH;—CgHs NaOH dd p- OoN—CeHy—O—CHr,—C¢Hs

Phuong phap uyliémxon c6 thé diéu ché éte d6i xtmg, éte khong dbi xtimg va cac éte
thom. Mit khac ciling can luu ¥ rang trong phuong phap nay khong thé dung arylhalogenua (trir
truong hop trong nhan thom cé cac nhém thé hat dién tir manh) cho tong hop Uyliémxon vi
phan g kho c6 thé xdy ra. Vi du dé tong hop p-nitrébenzylphényléte chi c6 thé tién hanh theo

s0 d6 (1) trong 2 so dd phan ng sau, vi theo (2) phan tng s& khong thé xay ra.
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— p-O,N—CgH;—CH,Cl + NaO—CgHs (1)
p-O,N—CgHs—CH,—OCcH 5 <

L p-O,N—C¢Hs;—CH;0ONa + Cl—Cg¢Hs (2)

Trong phuong phap nay cling khong dugc st dung cac ankylhalogenua bac III vi s€ xay
ra chu yéu 1a phan tng tach loai.

Vi du: dé diéu ché étyltecbutyléte sau ddy chi c6 thé tién hanh phan tng theo so d6 (1).

CH3CH2BI‘ + NaO—C(CH3)3 (1)
CH3CH,—O—C(CH3)3 ‘_L:
(CH3);CCl + NaO—CH,CH; (2)

10.4. TINH CHAT HOA HOQC.
10.4.1. Phan tng phan cit éte.
Ete 1a mot chat twong d6i tro. N6 bén vimng dudi tac dung cua kiém, tic nhan 6xy hoa va
tac nhan khir. N6 chi bi phan cit béi axit manh.
Vi du:
ROR' + HX —> R'OH + RX
ArOR + HX — ArOH + RX

( HX = HI, HBr, HC)
Céac phan tng phan cit éte chi xay ra trong diéu kién khic nghiét: HX dun ndng, dam

ddc. Céc axit thuong dung 1a HI va HBr.
Vi du:
CH3CH,—O—CH;CH; + HBr — CH3CH,OH + CH3;CH,Br
C¢Hs—O—CH; + HI ———> C¢HsOH + CHal
Phan g phan cat éte xdy ra theo co ché Syl va Sy2.

ROR' + H—— R—(?—R‘ Proton hoa
H

Theo SNl
R—CT)—R' cham o+ RoOH
i hanh
RY + x 1Al px
Theo SN2
+ ) 0- o+
R~O—R + X — > |X...R .. OR| —>RX + ROH

|
R

H
10.4.2. Chuyén vi Claizen.
Khi bi dun néng dén 200°C, phénylallyléte chuyén thanh o-allylphénol.
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OCH,CH=CH, OH

CH,CH=CH,
200°C
= >

Ngudi ta goi phan ung trén ddy 1a chuyén vi Claizen. Phan tmg nay xay ra theo co ché

vong sau day:

OCH,;CH 0 OH
” H; CH,CH=CH, CH,CH=CH,
- . H —
=
Néu cac vi tri 6cto bi chiém chd thi né xay ra ¢ vi tri para.
OCH,CH=CH, 0) OH
R R R R R R
_vc, :CHQCHZCH2—>
=

CH,CH=CH,

10.5. MOT SO ETE QUAN TRONG.

10.5.1. Ete étylic.

Ete étylic duogc diéu ché tur ancolétylic vdi xuc tdc nhom trioxit hoac H,SO,. Ete étylic 1a
mot chat long c6 mui dac trung, nhe, dé bay hot, dé chay. Ete étylic dugc dung lam dung moi,
lam chit gy mé trong y hoc. Khi dé lau, trong éte étylic sinh ra pedxit nén khi chung cét rt dé
nd. Ete étylic tuyét dbi duoc thu nhan bang cach chung cat éte v6i H,SO, dam dic va sau do
dung trong binh thuy tinh c6 chira natri kim loai.

10.5.2. Etylenoxit.

Etylendxit (6xiran) trong cong nghiép duoc diéu ché bang phan Gmg 6xy hoa étylen véi

xuc tac kim loai.

0
CH,—CH, + O, Ag, 250 L HZC\_/CHZ
O
Trong phong thi nghiém cac hgp chat époxit c6 thé diéu ché theo cac phuong phép sau:
a. Tu halogenhydrin.
—c—c—XMQ_ ¢ c _HO, —CC— + H0 + X

| ] \
X OH 0]

b. Oxy hoa cac anken bang peaxit.
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—C=C— + CcHsCOOOH —>—C\—/C— + CeHsCOOH

Etlylenoxit 1a hop chat hoat dong manh nén no rat dé tham gia cac phan Gmg mé vong.

a. Phan ing md vong duoc xUc tac bang axit.

—C—C——F>—CC— 4t > (C—C—
\/ \_/ [
+O—H Z OH

Vi du:
+

HC—CHy + H0 —H . clez—(lez

OH OH
HiC—CH + CoHsOH ——> CHy—CH
O OH  OC,H;s
HC—CH, + HBr _H CHy—CH,
OH Br

b. Phan tng Grinha.
RMgX + HzC\—/CHz —> RCH,CH,OMgX — > RCH,;CH,OH

Vi du:
CoHsMgCl  + H2C\ /CHz —> C;HsCH,CH,OMgCl —> C,H5CH,CH,OH
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CAU HOI ON TAP VA BAI TAP CHUONG 10

10.1. Viét cac dong phan ete ctia hgp chét co cong thirc phan tir CsH;,0. Goi tén. Ete nao quang
hoat.

10.2. Viét cong thic cu tao cac hop chit sau va goi tén theo IUPAC:

a. metyl etyl ete b. phenyl etyl ete
c. xiclopentyl tec-butyl ete d. m-dietoxybenzen
e. 5S-metoxy-2-pentanol f. dibenzyl ete

10.3. Goi tén cac hop chit sau day:
a.C6H5— O— C6H5 b CH3— O— C(CH3)3

C. CH3— CH2— O— CH2— CHzOH d. H2C: CH-0— CHz— CH= CH2

e.Br@—OCZHS f. Qo— C,H;

10.4. Hoan thanh cac phan Ung sau day:

] 1. HO"

b.C6H5CH20Na + C6H5CH2BI'—>
C(CH3)2CHOCH3 + HBr ——»

d.CH;CH,CHO + HOCH,—CH,0H 1" »

10.5. Phan biét:

a. p-CH;3-C¢H;4-OH va C¢HsOCH;

b. di n-propyl ete va n-propyl clorua

c. allyl etyl ete va dietyl ete
10.6. Mot hop chat A (CoH,00,) bi thuy phan cho focmaldehit va B (CsH,003), tan dé dang
trong bazo. Viét nhitng cong thirc ciu tao co thé c6 cia A va B.
10.7. n-butyl etyl ete bj phan cit boi HBr dic ndng cho etyl bromua va butyl bromua. Tec-butyl
etyl ete bi phan cit boi HBr cho tec-butyl bromua va rugu etylic. Viét co ché cua hai phan tng,

tim chét trung gian.
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Chuong 11

ANDEHYT VA XETON.

11.1. CAU TAO.

Andehyt 12 nhitng hop chat c6 cong thirc phan tir la RCHO va xéton 1a RCOR’. Géc R-
va R’- ¢6 thé 1a gbc béo hodc thom. Nhur vay 1a ca andéhyt 14n xéton déu chira nhém —C=0 nén
ngudi ta xem 16 1a loai hop chét cacbonyl. Chinh sy ¢6 mit ciia nhom cacbonyl nay xac dinh
nhing tinh chit co ban ciia andéhyt va xéton.

Nhin chung nhiéu tinh chit co ban ciia andéhyt va xéton gidng nhau nhung sy c6 mat
clia cac nhom thé khac nhau bén canh nhom cacbonyl (trong andéhyt 1a hydrd con trong xéton
1a R’) d& dan dén mot sb tinh chat khac nhau giita andéhyt va xéton:

1- Andéhyt dé dang bi 6xy hod con xéton bi 6xy hoa khé khin hon.

2- Andéhyt tham gia phan Gng cOng nuclé€dphin, loai phan tng dac trung cho nhom
cacbonyl manh hon xéton.

Xét v& mit ciu tao ta nhin thiy rang nguyén tir cacbon ciia nhdm cacbonyl co trang thai
lai hoa sp” do d6 né co 3 lién két o v&i cac nguyén tir khac. Ocbitan p ty do con lai ciia cacbon
xen phtl v6i ocbitan p cua 6xy tao thanh lién két w. Nhu vay lién két cia cacbon va oxy trong
nhém cacbonyl 1a lién két boi. Mat khac do d6 4am dién khac nhau nén nhom cacbonyl bi phan

cuc ve phia oxy.

120°
RO R 574 6-
~Cx0 >CE0
R 1500 R

11.2. CACH GOI TEN.

11.2.1. Tén goi ctuia andéhyt.

Tén goi cuia cac and€hyt dugc tao thanh tir tén goi cua cac axit cacboxylic twong ung
bang cach thay tir axit bang tir andéhyt.

Tén goi cac andéhyt theo IUPAC dugc hinh thanh nhu sau: mach chinh dugc tinh 1a
mach dai nhit c6 chira nhém —CHO va tén goi ciia mach chinh 13 tén goi ctua hydrocacbon
tuong Gmg cong v4i dudi —al. Vi tri ciac nhom thé duoc goi tén cung véi cac chi sb ma trong do

nguyén tir cacbon cua nhom cacbonyl c¢6 chi so 1. Vi du:

HCHO CH;-CHO CH;CH,-CHO
Focmandéhyt Andé€hyt axétic Andéhyt propanoic
Métanal Etanal Propanal
(Axétandéhyt) (Propionandéhyt)
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C¢Hs-CHO p-O,N-C¢Hs-CHO CH;CH,CH,CH(CHj3)-CHO

Benzandéhyt p-Nitrobenzandéhyt 2-Métylpentanal

11.2.2. Xéton.

Tén goi thong thudng ctia hop chat xéton don gian nhat 14 axéton, tén goi thong thuong
cua cac x&ton béo khac duoc hinh thanh b@fmg cach goi tén cia 2 nhom thé lién tuc lién két vai
nguyén tuor cacbon cacbdonyl cong thém dudi xéton. Tén goi ciia cac x&ton ma nhom cacbonyl
lién két tryc tiép v6i nhan benzen c6 dudi 1a phénon.

Tén goi xéton theo ITUPAC dugc chon mach chinh 1a mach dai nhat, c6 chira nhom
cacbonyl va goi tén hydrdcacbon twrong tng cong thém dudi —on. Vi tri cac nhom thé dugce danh

s0 sao cho nhom cacbdnyl c6 chi s6 1a nhé nhat.

Vi du:
CH;COCH; CH;CH,-CO-CH; (CHj3;),CH-CO-CH;
Axéton Meétylétylxéton Métylizopropylxéton
Propanon Butanon-2 3-Métylbutanon-2
CeHs-CO-CH; C¢Hs-CO-CH,CH,CH3 CeHs5-CO-CgHss
Axetonphénon n-Butyrophénon Benzophénon

Ngoai ra con c¢6 té€n goi theo nhom 6x6 (-CO-).
Vidu: O=CH-CH=0 CH;-CO-CO-CH;
1,2-d16x0étan 2,3-di6xo6butan
11.3. TINH CHAT VAT LY.
Nhu da noéi trén day, phan tor andéhyt va xéton phan cuc nén ching c¢6 nhiét do soi cao
hon cac hop chat c6 ciing phan tir luong twong tng. Cac phan tir andéhyt va xéton khong c6 kha
nang tao lién két hydré voi nhau nén ching c6 nhiét do sbi thap hon cac ancol hodc axit

cacboxylic tuong ung.

Vidu: Hop chat M t°C
CH;CH,CH,-CHO (Butanal) 72 76
CH;-CO-CH,CH;  (Métylétylxéton) 72 80
CHj;-(CH,),-CH; (Pentan) 72 36
C,H;-0-C,H; (Ete étylic) 74 34
C;H,-CH,-OH (n-Butanol) 74 118
CH;CH,-COOH (A.Propanoic) 74 141

Cac andéhyt va xéton thap hoa tan t6t trong nudc c6 thé do co kha ning tao lién két

hydré v6i nude. Andéhyt va xéton tan t6t trong cac dung méi hiru co.
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11.4. PIEU CHE.

11.4.1. Phuong phép cong nghiép.
a. Diéu ché focmandéhyt.
Trong cong nghiép focmandéhyt duoc diéu ché bang 2 phuong phép sau day:
1- Oxy hoa truc tiép CH, c6 xuc tac va nhiét d6 thich hop
CH; + 0, NO. 450-600"¢ HCHO + HO
2- Oxy hoé rugu métylic béi khong khi co xuc tac

0]
CH:OH + O, S8:200-600°C yrpo 4+ 1,0

Focmandéhyt 1a chét khi thuong duoc sir dung trong cong nghiép dudi dang dung dich
(focmalin), dang ran polyme (HCHO),, parafocmandéhyt hodc trioxan (CH,0);.
b. Axétandéhyt.

Axétandéhyt dugc diéu ché bang phan tng hydrat hoa axétylen hodc déhydrd hod rugu

étylic.
HC—CH + H0 1250 He504
cH,cion Cu250300" ¢ CHCHO
Trong cong nghiép axétandéhyt chi yéu ding dé dicu ché axit axétic.
c. Benzandéhyt.
Trong cong nghiép benzandéhyt dugc diéu ché tir toluen bang phan tng clo hoa va thuy
phan sau day:

0 0
CeHs—CH; 216 cpcnel, 2O19S - ycno

d. Andéhyt xalixylic.
Andéhyt xalixylic va mot s andéhyt co chira nhém phénol co thé diéu ché bang phan
ung Raimo-Timan nhu sau:
CHCI3; + NaOH — :CCIl, + NaCl + HxO
CeHs—OH NaOH. ¢ pi oNa Y2+ 4 NaO—CeH,—CHCL,

NaOH, | Na0—c,—cro —HA » o Ho—CH—CHO
Andéhyt xalixylic

Mot s6 andéhyt thom diing trong cong nghiép nude hoa, cong nghiép thuc pham thuong

dugc diéu ché bang phan ing 6xy hod ndi doi ctia cac hgp chat tu nhién.
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OCHj3 OCH;
<> K5Cry0O7, HzSO4
CH=CH—CHj3 CHO
Anetol ( tinh dau hoa hoi)
OH OH OCOCHj3
OCHj3 OCHj; OCHj3
KOH, 225° C (CH3C0),0, CH3COONa
CH,—CH=CH, CH=CH—CHj; CH=CH—CHj3;
Eugenol OCOCHj3; OH
OCHj; OCHj;
KoCry07, HoSOy H,0, H', {°C
CHO CHO
Vanilin

Mot sé dung méi quan trong nhuaxéton, étylmétylxéton duoc diéu ché bang phan tng
déhydrd hoa ancol.

CH,CH(OH)CH; S%:-230- 300°¢ CH;—CO—CH;

CH3CHy—CH(OH)—CH; C8:250300°C o o

11.4.2. Phuong phap phong thi nghiém.
a. Cac phuong phap tong hop andéhyt.
1- Oxy ho4 céac ancol 1°.
Cu £ C

RCH,OH — — RCHO
2 K>Cr,0O7

Vi du:

0
CH3CH,CH,CH,0H S2:229390 ¢~y o cH.CHO

2- Oxy hoa cac ankylbenzen.

0

A CH—] —> ArCHO
3 CrO3, (CH3CO),0, ArCH(OCOCH3)2J
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Vi du:

BI'—C6H4 CH3M BI‘—C6H4_CH2C1 (MQ Br C6H4_CHO

0,NCeH,CH; E93 (CHICOMQ N 1, cH(OCOCHS), H22:H2504 o N H,cHO

3- Khtr hoa cloranhydrit.

RCOCI ho3c ArCOCI 1%94 RCHO hoc ArCHO

Vi du:
p-O;N—CgHy—cocl H2Pd=BaSQ4 o N—Ceh,—cHO
4- Phan g Raimo-Taiman. (Xem phan 9.10.2.).

5- Phuong phéap Gatteman-Koc.
CO + HCl — Cl—CHO (focmyl clorua)

Cl—CHO + CeHg 2> cii—cHO
b. Cac phuong phap tong hop xéton.
1- Oxy hoa ancol bac II.

Cu t’C
R—EH(OH—R ——KMnOs . p__—p
K,>Cr,O5 g

Vi du:
0
CH;CH,CH,—CH(OH)—CH,CH; $9-230.€ .1, co—C,H;

<>< K,Cr,07, H,SO )4 @

H3C—CH CH; H3C—CH CHj3
)-Mentol )-Menton

2- Axyl hoa Friden—Crap.
AlCl;3
Ar—H + R—COClI ——> Ar—€6—R + HCI
4- Phan (mg ctia cloanhydrit v&i hop chét co cadimium.

R'COC]
RMgCl + CdCl—> RyCd -~ FR'—€O—R—hoieAr—€6—R

Vi du:
CaHo—MgBr 9S00 ), 0q (EHEHCOCL - - co—cniems),

m-CHy—CgHs—Br—M8—> m-CH;—CgH,—MeBr 9925 (11 CH—CyHy),Cd

CH3CH,CHCOG] 1, oH,—C H,—CO—CH,CH,CHs
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4- Bécacboxyl hoa cac axit cacboxylic hodc dan xuat cua chung.

LiAIH. RCH,OH—

RCOOH— L~ RCHO
SOCL , rcoct—

-Ttr mudi dicacboxylat canxi.

(RCOO),Ca hodc RCOO—€a—0OOCR' L R—CO—R hodc R—CO—R
11.5. TINH CHAT HOA HOC.
11.5.1. Phan ng cOng nucléophin.
Phan tmg nuclédphin cia cac hop chat andéhyt va xéton xay ra qua hai giai doan: giai
doan 1 cOng tac nhan mang dién tich Am vao nguyén tir cacbon cacbonyl, xay ra chim quyét
dinh tbc d6 phan ung, giai doan 2 bén hoa san pham xay ra nhanh bang cach cong véi phan

mang dién tich duong.

Roms  soas cham | N2 | o RA
=0 4+ YO cham_ | | Y.nhanh

/ . /A

R R 0 R oy

Vi giai doan quyét dinh téc do phan tng duoc quyét dinh boi su tin cong ciia tac nhan
nucléophin nén day l1a phan ing Ay.
Andéhyt tham gia phan tmg Ay dé hon xéton vi do anh huéng ctia hiéu ing khong gian
va dién tir d&én trang thai chuyén tiép:
R\ /X
C
R/ \ o
- Nhoém thé R’>H lam can tré sy tin cong ciia tic nhan X,
- Nhom thé R’ ¢6 hiéu ing +I 1am giam d6 bén cua trang thai chuyén tiép.
1.5.2. Mot sb phan Gmg Ay ctia andéhyt va xéton.
1- Phan g 6xy hoa.
- Andéhyt:
AgNO3/NH,OH
KMnO4
K,Cr,0O7

R—CHO hoac ArCHO > R—COOH hodc ArCOOH

- Métylxéton:

(Ar), R—(HI—CH3 IEI(—(Z)> (Ar), R—ﬁ—CX3 — (Ar), R—ﬁ—O’ + CHX3
O
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Vi du:
 CO— _ b
C,Hs—CO—CH;j; NaOH C,HsCOONa + CHI3
(CH3),C—€H—€O6—CHj3 Tc(lfﬁ’ (CH3),C—€H—COOK + CHCIl;3
2- Phan tng khir.
- Khtr thanh ancol:
— B NELR _ cy—on
LiAIH4, NaBHy |
Vi du:
LiAIH
CeHs—CO—CH; ——~—% C¢Hs—CHOH—CHj
- Khtr thanh hydrécacbon.
Zn(Hg), HCI d.d
 —O — (1) _
(|: O mN—NH HO [ TR

)

(1)- Goi 1a phan tmg Klémenxen dung dé khir cac hop chit khong bén trong moi trudng
kiém.

(2)- Goi 1a phan tng Kizne-Vonfo dung dé khtr cac hop chat khong bén trong moi
truong axit.

Vi du:

Zn(He), HCI d.d
CeHs—CO—CH,CH,CH; 2XH2): > CgHsCH,CH,CH,CHs

3- Phan tng Grinha. (Xem phan diéu ché cac hop chét ancol).

—C=0 + RMgX —»R—C—0MgX —122+ R—C—0H
4- Phan tng tao thanh hop chét xianhydrin.

.

H

—C=0 + CN ————~C—CN
OH
Vi du:
CH;CHO + NaCN1259% oy cp—on 222859 oy oy coon
O OH
N Axit lactic
CgHsCHO + NaCN Hy50, C¢Hs—CH—CN 00, B C¢Hs—CH—COOH
OH OH
Axit Mendilic

5- Phan tmg cong bisunfit natri.
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(l)H
—C=0 + NaHSO3; —> —C—SO3Na

Vi du:
C¢HsCHO + NaHSO; —> C¢Hs—CH—SO3Na
OH
CH;CH,COCH3 + NaHSO3 —— CH3CH2—C|3(OH)—SO3N3

CHj;

Phan g nay chi xay ra & nhiing andéhyt va xéton c6 hiéu ing khong gian nho (cha yéu
1a cac métylxéton). San phdm phan ung thu dugc 13 nhitg chét két taa vi vdy ngudi ta thudng
dung phan tng nay dé tach cac hop chét cacbonyl ra khoi cac hop chat hitu co khong phai 1a
cacbonyl.

,L» SO, + H,0
(=0 + NaHSOs;—— —C—SONa ~H=— =0 + HSOy
OH | [ HO' . 50,4 10

6- Phan ing v6i1 cac dan xuat clia amoniac.

—(fzo # HN=A ———= —(—NH—A| ——> —C=N—A
OH

HoN—A San pham

H,N—OH Hydréxylamin —C=N—OH Oxim

H,N—NH; Hydrazin —C=N—NH; Hydrazon

H>N—NHCgH5 Phénylhydrazin —C=N—NHC¢H5s Phénylhydrazon

H,N—NHCONH, Cemicacbazit —C=N—NHCONH, Cemicacbazon

Vi du:
+
CH;CHO + H,N—OH —H— CH;CH—NOH

+

C¢HsCHO + H,N—NHCgHs —H—> C4HsCH—N—NHC4Hs
Co ché cta phan tng:
H

P +

—C—O~——C—OH—> —C—N*A| —> —C=N—A + H,0 + H

| |‘3 )
OHH

+

H2N—A—‘ H3N—A
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Phan Gng thuong xdy ra trong moi truong axit hod nhiéu, thudn loi cho phan tng Ay

nhung amin cling bi proton hoa nén lam giam tinh nuclé6éphin cua tac nhan va nguoc lai khi pH
cao. Do d6 cac phan Gmg cua andéhyt va xéton véi cac din xuit amin thuong c¢6 mot pH tdi wu.
Vi du phan tng ctia axéton vi hydroxylamin c¢6 pH t6i wu 1a 5.

Céc phan tmg nay thudng dung dé dinh tinh andéhyt va xéton vi hop chat chét tao thanh
cd mau dac trung.

7- Phan tng Canizaro.

bay la loai phan ing ctua cadc andéhyt khong chtra cac a-hydro linh hoat trong phan tu

dudi tac dung cua ki€ém manh.

2RCHO + HO —> RCOO + RCHOH

Vi du:
0
oncno 222 NaOGl yooo + cHoH
0
2(CHy);C—CHO 9% KOHAneRl -y s« 00" +  (CH;):C—CH,0H

Pay 1 loai phan tmg x4y ra theo co ché 2 giai doan:

R—CHO + HO R—?H—O_ (D)
OH
, \H H
SH0- Ly .
R—CEU + R—CE0 ——>R—C—0" + R—C—OH ()
OH H
l+ H l—H+

RCH,OH RCOO
8- Phan tig véi cac hop chat co nhém métylen linh dong
Nhitng hop chit c6 nguyén tir hydrd & vi tri linh dong duoc giy ra do hiéu tmg —C tham
gia phan tng v6i ca hop chat cacbonyl dugc goi 1a hop phan métylen.

H— (Hydr6 linh déng)
R—clz—cQG (G=0,N...
H

Phan tmg cta hop chit cacbonyl voi hop phan métylen c6 thé xay ra nhu sau:

\328' + —%—c=o — —(|:—c|?—c=o

/

Phan rng nay goi la cdng andol hay andol hoa.

http://hhud.tvu.edu.vn



DPao Hung Cuwong 160
Vi du:
CH;CH—O + H—CH,—CHO —19 > CH;—CH(OH)—CH,—CHO
3-Hydréxibutanal
Tiép theo xay ra giai doan tach nudc, duoc goi 1a phan tng ngung tu crdton hay croton

hoa:
+
(l)H 1'{ 2 Andéhyt croténic

Hop chit croton duoc tao thanh tiép tuc phan tung véi hop phan métylen, goi 1a phan

ung Maicson.

H
| _

CHy—CH=CH—CH=0 + H—(—C=0 —HO .y, cH—CH,—CHO
H CH,—CHO

9- Cac phuong phap nhan biét andéhyt va xéton.

Nguoi ta thuong nhan biét cac andéhyt va xéton bang cac phuong phap sau day:

- Cho andéhyt va xéton tac dung voi 2,4-dinitrophénylhydrazin tao két tia mau vang
hoac mau do.

- Phan biét andéhyt va xéton bang phan tng trang guong- thudc thir Tolen,

- Cac métylxétonduoc nhan biét bang phan tmg halofoc.

- Trong phd hdng ngoai, nhoém cacbonyl ¢6 s6 song: v(CO) = 1700cm™

http://hhud.tvu.edu.vn



DPao Hung Cuwong 161
CAU HOI ON TAP VA BAI TAP CHUONG 11

11.1. Goi tén theo danh phap quéc té va thong thudng (néu cb) cia cac hop chét sau:
a.H,C_CH _CHO  b.OHC—CH,—CH,—CHO ¢.CCl3;—CHO
d.CH;— CliH—ﬁi— CH; e.CgHs— ﬁi— C¢Hs f.CH;— IC: CH—ﬁZ— CH;

CH; O O CH; O

11.2. Viét cong thirc cau tao ciia cac hop chét sau:
a. 3-hidroxi butanal b. 2,4- hexandion
c. izobutyraldehit d. 4-tecbutyl xiclohexanon

11.3. Viét phan tmg cua butanal véi:

a. Thudc thir Tollens

b. 2,4-dinitro phenylhydrazin

c. Etandiol + HCI

d. LiAIH, va tiép theo 14 su trung hoa

e. NaOH loang va nong.
11.4. Mot hop chét hitu co ¢ cong thirc phan tir C,HgO c6 kha niang phan g natri bisunfit cho
hop chét cong bisunfit, tic dung voi hidroxylamin cho oxim, tac dung v6i dung dich AgNO;
trong NH; cho phan {mg trang guong va khi bi oxi héa cho axit izobutyric. Hay cho biét cong
thirc cu tao ciia hop chat C4HsO va viét phuong trinh phan tg xay ra.
11.5. Diéu ché:

a. butanon-2 tr propanol-2

b. axit oc-hidroxi-oc-phenyl axetic tir benzaldehit

c. 4-metyl-3-pentenon-2 tir metyl axetilen

d. 1-metyl-1-phenyl etanol tir benzaldehit
11.6. Nhén biét:

a. propanol va propanon

b. pentanon-2 va pentanon-3

c. butanon-2 va 3-butenol-1
11.7. Viét phan tmg ctia benzaldehit véi cac hoa chét sau day:

a. Dung dich HO™ dam dac, nong va tiép theo 1a sy trung hoa.

b. 2,4-dinitro phenylhydrazin + H"

c. Dung dich NaCN trong nudc
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Chuong 12

AXIT CACBOXYLIC VA DAN XUAT CUA NO.
A. AXIT CACBOXYLIC.
12.1. CAU TAO
Axit cacboxylic 13 loai hop chét hiru co co tinh axit, chira nhém cacboxyl —COOH lién
két v6i cac nhom ankyl, ankenyl, aryl...
Vi du: HCOOH CH;COOH CsH5-COOH
Nguoi ta phan loai céc axit cacboxylic theo 2 céch:

1- Theo s6 luong nhom cacbdxyl ¢ trong phan tir:

Mondcacboxylic axit chi chira mot nhom cacbdxyl R-COOH

Dicacboxylic axit chira 2 nhoém cacboxyl
HOOC-COOH HOOC-CH,-COOH

Axit oxalic Axit maldnic

Tricacboxylic axit (c6 3 nhom -COOH); polycacbdxylic c6 chtta n nhém -COOH...
2- Theo ban chét gbc lién két voi nhom —COOH:

Axit cacboxylic no: C H,,+.;COOH

Axit cacboxylic thom: Ar-COOH.

Axit cacboxylic khong no: C,H,,.;COOH.

12.2. CACH GOI TEN.

12.2.1. Tén goi thong thuong.

Tén goi thong thuong hay duoc str dung dé goi tén céc axit cacboxylic. Cac tén goi nay
thudng lién quan dén ngudn gbc thu nhan axit cacbdxylic. Vi du axit focmic (chit gy rat bong
khi bi kién cin) vi c6 trong co thé kién (kién theo tiéng Latinh 1a focmica) nén c6 tén 1 focmic.
Axit caprilic CH;3(CH,)sCOOH dugc tach ra tir md cua con dé cai (dé cdi la caper)...

Trong tén goi thong thudng, ngudi ta ciing hay dung tiép dau ngir iz6- dé chi nhom métyl

phan nhanh ¢ dau mach.

Vi du:
CH3—(|ZH—COOH CH3—(|2H—(CH2)n—COOH
CHj3 CH3
Axit izbébutyric Axit izbcacboxylic

Pé danh dau cac nhom thé trong tén goi thong thudng, nguoi ta st dung cac chir cai

Hylap a, B, vy, o...
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_éﬁ_év_+ﬁ_+tc00H

Trong nhiéu trudng hop ngudi ta goi tén cua cc axit nhu 1a din xuat cua axit axétic
(khong thom) va dan xuat ctia axit benzoic (hop chéat thom).

12.2.2. Danh phap IUPAC.

Trong danh phap niy, mach chinh dugc chon 1a mach dai nhét, c6 chta nhém —COOH
va danh sb thtr tu ciia cic nguyén tir cacbon v&i nguyén tir cacbon ctia nhom cacbdxyl mang sd
1. Goi tén céc axit bang cach goi tén ctia hydrocacbon tuong tmg cong thém dudi —OIC va cac
nhom thé cung véi sb chi cia no.

Vi du:

HCOOH CH3;COOH CH3;CH,COOH CH3CH2—C|3H—COOH

CH;
Axit métandbic Axit étandic  Axit propandic Axit 2-métylbutandic

12.3. TINH CHAT VAT LY.

Phéan tir axit cacboxylic phan cuc va twong ty nhu ancol né c6 kha ning tao lién két
hydré gitra chiing v&i nhau va véi cac phan tir cia cac hop chat khac. Do d6 tinh hoa tan cta cac
axit cacbdxylic béo twong tu nhu cac ancol: cc axit cacboxylic co sb nguyén tir cacbon C <4
tan tot trong nudc; C>5 chi tan mot phan con C>10 khong tan trong nudc. Axit thom don gian
nhat 13 axit benzdic hau nhu khong tan trong nudc.

Céc axit cacboxylic c6 nhiét d) soi cao hon ancol c6 cung phan tr lugng twong rng.

Vi du:
CH;CH,COOH M=74 t°.C = 141
CH;CH,CH,CH,OH M=74 °C = 118

Su tang 1én v€ nhiét do so6i1 cua cac axit so véi ancol dugc gay ra boi sy lién két hydrd

hoac su sonvat hoa.

H-0 O...H— H-0
Vi \ / |
—C C—R R—C H C—R
\ 4 \ 4
0—H 0—H lG—H
H

12.4. CAC PHUONG PHAP PIEU CHE.
12.4.1. Phuong phap cong nghiép.

a. Biéu ché axit focmic.

0 +
co + NaoH22"C. 72t pegona —H > HCooH

b. Diéu ché axit axétic:
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HC—CH H>0, HgSO4, HySO4

KMnO
—> CH3;CHO ————> CH3COOH

Cu. 250-300° C

CH3;CH,OH
Axit axétic ¢ ¥ nghia rit quan trong trong cong nghiép. Mot luong 16n axit nay thu nhan
bang phwong phap 1én men.
Ngoai ra trong cong nghiép, mot ngudn nguyén liéu rat 16n dé thu nhan axit cacboxylic 1a
dau m& thuc vat va dong vat cac loai.
c. Piéu ché axit benzdic.

I, t° H,0, HO"
C6H5—CH3 Cz’—tc’ C6H5—CC13 2—’ C6H5COOH

Nhua than da, x

o4 -, Jtd‘—””!—”at» 0-CHy— CeHy—CH; 22295 1160C—CeH,—COOH
aumo o-Xylen Axit phtalic
1.4.2. Phuong phap phong thi nghiém.

a. Oxy ho4 cac ancol bac 1.
KMnOg4
R—CH,—OH —> R—COOH

Vi du:
CH3CH,CH(CH3)—CH,—OH —O4> CH3;CH,CH(CH3)—COOH

c. Oxy hoa cac ankylbenzen.

Ar—R SMnOg - cOOH

Vi du:

p-O;N—CeHy—CH; 2250202 1894 o N coH,—cooH
) Axit p-nitrébenzbic
0-Br—CeHy—CH; "M HO 5, cH,—coon
d. Cacboxyl hoa tac nhan Grinha.

+

(ADRX M& 88 (4pMex —€92 + (ArRCOOMeX —H—> (ANRCOOH
Vi du:

CaHts—C(CHy—Cl Mg, etg CaHls—C(CHy—MgCl £0,, CaHs—C(CHy—COOMgC
CHj; CHj; CHj;

+

—H C2H5—|C(CH3)—COOH

CH3
Axit dimétylétylaxétic

+

CeHs—Br M2 ¢ o MoBr 92 > CHs—COOMgBr —H—> CeHs—COOH
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3- Thuy phan céc hop chat nitrin.

+

H
R—€—N + HO HO"

RCOOH + HsN*
RCOO™ + NH;

Vi du:
0
CeHs—CH—cl NaONs oy cp,—cn H2804G0%) 1y cy,—coon

.
n-CsHoBr NN, | —cN —NaOH | c,Hyc00 —H—» 1. Hco0H

Axit valéric
H,S04 (75%
m-CH;—CgH,—C1 NaCN> 1 CH;—CH,—CN H,804 (75%) m-CHy;—CgH4—COOH
Axit m-téluic

Trong cac phan tng diéu ché da néu trén day, phan Gmg 6xy hoa truc tiép thu duogc axit
giit nguyén khung cacbon. Cac phan tng Grinha hay tong hop nitrin 1am ting mach thém mot
nguyén tir cacbon.

12.5. TINH CHAT HOA HOC.

Tinh chét hoa hoc cua axit cacbdxylic duge quyét dinh béi nhom cacboxyl —COOH ¢
madt trong phan tir. Mt khac nhom —COOH dugc tao thanh tir nhom —CO va nhém —OH ma 2
nhom nay tao hiéu tng lién hop 7, p 14n nhau 1am cho lién két O-H phan cuc manh din dén

hydrd dé tach ra dudi dang ion H'.

(//O

O<H
Tir dic diém ciu tao trén ddy, co thé suy ra axit cacboxylic c6 kha ning tham gia mot sd
phan ing sau day:
1- Phéan tng lam dt lién két O-H biéu hién tinh axit.

v

\O@

2- Phan ting cong vao nhom cacbonyl lam dut lién két C-OH

&

fon

3- Phan ung décacboxyl hod (taich nhom CO,).
0]
/
C
\
O—+H
4- Phan tmg thé cac nguyén tir hydrd linh dong.
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R—(llH—COCI

H
12.5.1. Phan tmg lam dut lién két O-H biéu hién tinh axit.
RCOO™ + H;0"
RCOO™ + H'

RCOOH + H)O
RCOOH

Vidu:
2CH3;COOH + Zn —> (CH3CO0),Zn + Hp

CH3(CH3)10COOH + NaOH —— > CH3(CH;);0COONa + H;0
Axit lauric
CeHs—COOH + NaHCO3 —> C¢H;—COONa + CO, + H;0O

Hing sb axit K, cua axit cacboxylic ¢6 bac vao khoang 10™ — 107°. Didu d6 c6 nghia 1a
axit cacbdxylic rat yéu. Kha nang biéu hién tinh axit ctia né c6 thé so sanh véi mot sé chat sau
day:

RCOOH > HOH > ROH >HC=CH > NH; >RH

Céac nhom thé khac nhau c6 mit trong gdc R gy anh hudng dén tinh axit:

- Céc nhom thé hit dién tir s& 1am tang tinh axit.

- Céc nhom thé day dién tir s& 1am giam tinh axit.

d v

G<C{ - G>C¢ b-
o) ol

Nhom hiat bén hoé anion Nhom day giam d6 bén anion.
Vi du:

HCOOH CH;COOH  CICH,COOH ClL,CHCOOH Cl;C—COOH
Ka.1005 177 1,75 136 5530 23200

Céc nhém thé & vi tri oo gdy anh hudng 16n nhat:

CH3;CH,CH,COOH CH3CH2$HCOOH CH3$HCH2COOH ﬁJHzCHzCHzCOOH
Cl Cl Cl

Ka .10-3 1,52 139 8,9 2,96
Qui luét trén day ciing tim thy twong tu d6i voi cac axit thom.

12.5.2. Phan tmg cong vao nhém cacbonyl lam dut lién két C-OH

R—€6—0H —Z > R—CO—Z  (Z=CTI, RO,:NHy,...)

a. Phan tng tao thanh cloranhydrat (clorua axit).
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SOCli{
PCls [ —> R—COCI

R—COOH + <
{, PCl;5 |

Vi du:

0
CgHs—cooH + PCls0C cH—cocl + POCl; + HCI

n-Ci-HssCOOH + socl, M8 | ¢ Hwcocl + SO, + HCI

PCl3, 50°C
s

CH;COOH CH3COCl

b. Phan ting este hoa.

+
RCOOH + R'OH =—== RCOOR'

RCOOH 29CL, pcoc) ROHL ReooR!

Vi du:

C¢HsCOOH + CH30OH
SOCl,

CsHsCOOCH3; + HO

C,HsOH

(CH3);C—COOH (CH3)3C—COCl ————> (CHj3)3C—COOC,Hj5

c. Phan Ung tao thanh amit.

RCOOH N3 5 peoonm, —3UNNONG, ¢ cONH,

NHj3, dun néng_ RCONH
> 2

rRcool 9%, peocl
Vi du:
CH;cOOH — 35 cy,coonm, $UNNONG. . cONH,
Axétamit
C¢HsCH,COOH Socl C¢HsCH,COCI _NH; C¢HsCH,CONH,
Phénylaxétamit

12.5.3. Phan rng décacboxyl hoa.

{c
RCOOH ——> RH + CO,

Vi du:
0
CHsCOONa + NaOH 201 cahe 4 NayCo;
0
p-O:N—CeHs—COOH + NaOH-2LC o N—CeHs + NayCO;
Nhin chung phuong phap décacboxyl hod chi c6 ¥ nghia ddi voi cac axit cacboxylic
thom. Di véi cac axit béo phuwong phap nay chi cé ¥ nghia trong tong hgp mandlic va tong hop

axétdaxit ma thoi.
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Vi du:
COOC,Hs NG COOC,Hs . COOC,Hs
CH% =25 'CH\ DA R’—CH\
COOCHs COOC,Hs COOC,Hs
l COOH
R'CH,COOH <=€92 p—cpf
‘cooH

Tong hop mandlic cho phép diéu ché cac dan xuét cia axit cacboxylic ma trong d6 hydrd
duoc thay thé boi cac nhém ankyl khac nhau.
12.5.4. Phan tng thé hydro.

a. Halogen hod hydr6 cua céc axit béo (Phan ing Hen-Fonhac-Zenlinxki).

R—?H—COOH + X, —L > R—(llH—COOH + HX (X = (b, Br)

H X
Vi du:
CH;CooH 42 P> cicn,coon 92-P» cr,chcoon -92-Ps c,c—coon
(CH):CH—CH—COOH Br. P (CH):CH—CH—COOH
H Br

Phan ng nay chi xay ra vo1 a-hydro. Vi B-hydrd s€ khong c6 phan ing xay ra.

Co ché ctia phan tng:
P + X, — PXj

R—?H—COOH + PXj —’R—$H—COX + POX + HX
H H
R—?H—COX + X /> R—?H—COX + HX

H X
R—CH—COX + R—CH—COOH R—CH—COOH + R—CH—COX
i ] i ]

Céac hop chat halogenua axit c6 nhiéu ¥ nghia trong thuc té vi qua né c6 thé diéu ché

duoc nhiéu hop chat khac nhau nhu axit khong no, aminé axit, axit da chue...

R—(liH—COOH M\ NH;dv | » cn—coon
CN R—lCH—COOH NH»
R—EH—€H—COOH < OH/ROH ~ 5, \J(%)EL?» R—CH—COOH
OH

b. Phan Umg Sg ¢ nhan thom.

Nhom cacbdxyl —COOH 1a nhom thé loai 2 nén n6 c6 kha ning dinh hudng méta.
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COOH COOH

HNO;, HbSO4

NO,
12.5.5. Phan tng khur

Tac nhan thuong dung dé khir cac axit cacboxylic 13 LiAlH,.

RCOOH LiAlH, RCH,OH

Co ché:
RCOOH + LiAlH4—> RCOOLi" + H, + AlH;
y OLi
R—C  + LiAlH —> R—?\ ——> R—€H—O
OLi HOLIi
R—EH—O + LiAlHy—> R—CH,—OLi —> R—CH,OH
Vi du:

m-CH;—CgH,—COOH LiAlH, m-CH;—CgHs,—CH,OH

12.6. CACH NHAN BIET AXIT CACBOXYLIC.

Axit cacboxylic c6 thé nhan biét bang tinh axit ciia né: tan trong kiém, trong bicacbonat
natri c6 CO, bay ra, hodc bang cac phuong phap dic trung cho cac tinh chat cua axit. Trong pho
hdng ngoai, axit cacboxylic co cac sd song dic trung sau:

v(CO)=1650-1750 cm’™* v(OH) = 2500-3000cm™

B. CAC DAN XUAT CUA AXIT CACBOXYLIC.

12.7. CAU TAO.

Dan xuét cac axit cacboxylic bao gdm cloranhydrit, anhydrit, amit va este. Ching la

nhiing hop chit ma trong d6 nhém —OH cua axit dugc thay thé boi —Cl, -OCOR, -NH,, -OR.

O O O O O
/ / / / /
R—C/ R—C/ R—C/ R—C/ R—C/
\ \ \ \ \
OH Cl OCOR NH, OR'
Axit Cloanhydrit Anhydrit Amit Este

T4t ca cac hop chat nay déu chira nhom axyl, do d6 cling giébng nhu cac hop chit khac

chinh nhém dinh chiic ndy quyét dinh tinh chat ciia cac axit cacboxylic.

R—ﬁ— (Nhém axyl)
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12.8. CACH GOI TEN.

Cac dan xuit cua axit cacboxylic co tén goi thong thudng va ITUPAC twong tu nhu tén
g01 cua céc axit tuong Ung.
Vi du:
CH3;COOH  CH3COClI (CH3CO),0 CH3CONH, CH3COOC;,Hs
Axit axétic Axétylclorua Anhydrit axétic Axétamit Etylaxétat

Axit &tandic Etandylclorua Anhydrit étanéic Etanamit  Etylétanéat
CcHsCOOH  CgHsCOCI (C¢H5CO),0  C¢HsCONH, CgHsCOOC,Hs
Axit benzéic Benzédylclorua Anhydritbenzéic Benzamit Etylbenzoat

12.9. TINH CHAT VAT LY.

Sy ¢6 mit ctia nhom cacbonyl —CO di 1am cho tat ca dan xuat cia axit cacboxylic phan
cuc, vi vay chung c6 nhiét do soi gén giéng nhiét d so6i cua andéhyt hodc xéton cé cung phan
ttr lugng tuwong tmg. Chi c6 amit ¢ nhiét do sbi cao hon vi ¢ kha ning tao lién két hydro lién

phan tu.

. .O—C—IlI—H. . .O—é—N—H. .
R H

Cac dan xuat cia axit cacboxylic tan tot trong dung méi hitu co va chi c6 mot sb dan
xudt ¢6 C<5 14 tan trong nudc.

12.10. PHAN UNG THE NUCLEOPHIN O CAC DAN XUAT AXIT.

Céc hop chit axyl thuong c6 xu hudng tham gia phan tng thé Sy ma trong d6 cac nhém
—OH, -Cl, -OCOR, -NH,, -OR duoc thay thé bang mot nhém khac. Phan tmg thé Sy ¢ day xay
ra d& dang hon so véi truong hop phan tng thé xay ra d6i voi cac nhom thé lién két v6i nguyén
tir cacbon tir dién.

Z
R—ﬁ}—Z + W — R—(:J—O' —_— R—ﬁ—W + :Z

W
Z =O0H, (, OCOR, NH,, OR

a. Xét vé mit ciu tao, gibng nhu andéhyt va xéton & day nhom cacbdnyl ¢ ocbitan lai

hoa spz, phén cuc nén thuan 1¢1 cho su tan cong cia cac tac nhan nuclédphin.

Z\547’\8

0 -

120°C. C=0
R/
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Phan tng xdy ra ¢ giai doan dau tao thanh trang thai chuyén tiép t&r dién nhu trong

truong hop d6i voi andéhyt hodc xéton nhung trong giai doan tiép theo thay vi bén hoa san

pham bing su két hop véi proton thi da xdy ra su tach loai nhoém Z.

R R
R—C—R + W —5—> R—(::—O‘ %» R—(::—OH AN
0 W
z
R—C—Z & W —q> R—c::—O' —G T RGW sy
0 W O

b. Phan ung Sy xdy ra & cac dan xuat cta axit va c6 thé dugc xuc tac bang axit hodc
bazo. Trong moi truong bazo, nhom —OH la mgt tdc nhan nuclédphin manh, con trong moi

truong axit proton s€ proton hod nhom cacbonyl lam gidm nang luong hoat hoa E, ctia phan

ung.
Thily phéan bang bazo:
z
R—c—7 HO L gl o+ r_c—on —HO > Reoo + H,0
b OH b
Thuy phan bang axit:
z

R—Cc—7z —H » g 7 HO, R—C|3—6H2 —>RCOOH + HZ + H'

g +(”)H |OH

c. Kha ning tham gia phan tng nuclédphin cta cac dan xuét axit cacboxylic duoc sap
xép theo day sau:
R-CO-Cl1 >R-Cl
R-CO-NH, > R-NH,
R-CO-OR’ > R-OR’
Yéu t anh huong dén tdc d6 phan tmg Sy2 trong cac hop chit R-Z dugc gay ra boi hiéu

g khong gian (vi trang thai chuyén tiép nguyén tir cacbon co hod tri 5):

W +§}Z_,{w.@..z_, {%+ 7

Trai lai trong phan ung Sy cta cac dan xuat axit cacboxylic tdc dd phan ung khong bi

anh hudng boi hi¢u tng khong gian ma cac yéu to xtc tien sy phé vo lién két n s€ lam tang toc

d6 phan tmg vi phan tng xay ra qua trang thai chuyén tiép tir dién.
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12.1. CLORANHYDRIT.
12.11.1. Cac phuong phép diéu ché.
SOCl,
RCOOH + < PCls —> RCOCI
rar

12.1.2. Tinh chét ho4 hoc.

Cloranhydrat tuong ty nhu cac din xudt ciia axit cacboxylic tham gia cic phan tmg dic
trung Sn. Trong phan ing nay, clo bi tdch ra dudi dang ion clo hay HCI. Cloranhydrat 1a hop
chat c6 kha ning phan ing manh nhét trong tit ca cac dan xuit cla axit cacboxylic.

a. Phan tng tao thanh axit hodc din xuét ctia chung.

RCOClI + HZ —> RCOZ + HCI

Vi du:

- Phan ng tao thanh axit (phan g thuy phan).

CH;COCl + H,O —> CH3COOH + HCI
CgHsCOCl + H;O —> C¢HsCOOH + HCI
- Phan Ung tao thanh amit.
CH3;CH,COCl + 2NH3z; — CH3;CH,CONH, + NH4Cl
CeHsCOCl + 2NH3z; —> CgHsCONH; + NH4Cl
- Phan ung tao thanh este.
CH;COCl + CHsOH —> CH3COOC;Hs + HCI
CeHsCOCl + C,HsOH — > CgHsCOOC,Hs + HCI
b. Phan g tao thanh xéton (anxyl hoa Friden-Crap).

RCOCl + CgHg _AICL; C¢Hs—COR + HCl

Phan tng véi hop chét co cadimium.

CdCl,

[RCOCI [R—EO—R'
R'MgX ——2 R,Cd + X —

+ < g
LArCOCI L Ar—CO—R'
c. Phan ung khtr tao thanh andéhyt.

JRCOCI Hy, Pd/BaSO, (Pd/S)_ { RCHO
LArcocCl ArCHO
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12.12. ANHYDRIT AXIT.

Anhydrit c6 nhitng tinh chat twong ty nhu cloranhydrat nhung yéu hon.
12.12.1. Céc phan tng diéu ché.

Trong cac hop chét anhydrit, thuong gip va ¢ y nghia 16n nhit 13 anhydrit axétic. N6
duoc diéu ché tir xéten nhu sau:
0
cHscoon APOLT00C oy c—0 + H0

Xéten
CH,—C=0 + CH3COOH —> (CH3CO),0

12.12.2. Tinh chét hod hoc.
a. Phan ung tao thanh axit va cac dan xuat ctia no.

(RCO),0 + HZ —— RCOZ + RCOOH

Vidu:
- Tao axit:
(CH3CO),0 + H;O —> 2CH3COOH
- Tao amit:
(CH3CO);0 + 2NH3; —> CH3CONH,; + CH3COONH4
- Tao este:

(CH3CO),0 + CH30H — > CH3;COOCH3; + CH3;COOH

c. Phan Umg tao thanh xéton (axyl hoa Friden-Crap).

(RCO),0 + Cg¢Hs AICL, R—€6—C¢Hs + RCOOH

H3C H3C
AlCl3
(CH3CO);,0 + CH; —> CH3CO CH; + CH3;COOH
H3C H3C
Mézytylen Métylmézytylxéton
12.13. AMIT.

12.13.1. Diéu ché.

Tu amonidc voi axit cacboxylic hoac védi dan xuat cua ching.
a. Tu cloranhydrat.

RCOCI + 2NH3; —> RCONH; + NH4Cl

Vi du:
p-Br—C¢Hs—COCl + 2NH; —> p-Br—C¢Hs—CONH, + NH4Cl
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b. TU muodi amoni.

0
RCOOH + NH; ——> RCOONH; ——C > RCONH, + H,O

Vi du:
n-C;7H35COOH + NH3 — n-C;7H35COONH4— n-C7H35CONH, + H,O
Axit stearic Stearamit

12.13.2. Tinh chét hoa hoc.
a. Phan ung thuy phan.

+

H . RcOOH + NH,

RCONH; + H,O—

HO , RcOO" + NH;

Vi du:
C¢gHs—CO—NH, + H,SO4 + H,O — C¢Hs—COOH + NH4HSO4

CH;CH,CH,CONH,; + NaOH + H;O —> CH3CH,CH,COONa + NHj

b. Phan g tach loai Hopman.
RCONH - RNH
! 2 >&, JRNHy co? + Br
L ArCONH, L ArNH,

Day 1a mot trong nhitng phan tmg c6 nhiéu thuan loi, dung dé diéu ché cac amin béc L.

Co ché:

/ i /

—C + OBr —>R—C\ + HO
NH, ITI—H

Br

//O O

R—C + HO — R—C + HO
- )
Br Br
O O
/

R—C\ —> R—C + Br
Br
O
7 R ;

R—C\ —> R—N—7€—O0
N:

R—N—€—0 + 2HO —> RNH, + CO;>
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12.14.ESTE.

Este 1a nhimg hop chét c6 cong thirc cdu tao RCOOR’. Céc este thudng c6 mui dic trung
cho hoa qua chin. Vi du étylfocmiat c6 mui rugu rum, étylbutyrat c6 mui dura, iz6amylaxétat cé
mui chudi... Vi vy cac este c6 nhidu img dung trong cong nghiép thuc pham.

12.14.1. Diéu ché.

Céc este thuong duoc didu ché bang phan tmg cta ancol hay phénol véi axit hodc dan
xuat ctia nd. Sau ddy 1a mot sd phuong phap diéu ché quan trong.

a. Diéu ché este tir axit.

+

H

RCOOH + R'OH

RCOOR' + H)O
Vi du:

CH3COOH + HOCH,—CgHs

CH;COOCH,—CgHs + H>O

C¢HsCOOH + HOCH;—CH(CH3), Ce¢HsCOOCH,—CH(CH3); + HO

iz6butylbenzbat
c. Tu cloranhydrat, anhydrit axit.

RCOCI + R'OH hoic ArOH —> RCOOR' hodc RCOOAr

(RCO)0 + ROH hoic ArOH —> RCOOR' hodc RCOOAr
Vi du:

0-Br—Cely—COC1 +  CoH:oH 2N B CoH—COOC,H;

(CH;CO),0 + p-HO—CeHs—NO, NaOH, \, cH.c00—CgH—NO,

d. Phan tng trao doi este.

RCOOR' + R'OH —H > RCOOR" + ROH

Trong cac phan tng di néu trén ddy, phan tng tac dung truc tiép ancol hodc phénol véi
axit cacbdxylic 1a phan ung thuan nghich vi vy mudn ting hiéu suat ciia phan tng can phai
tién hanh trong diéu kién khic nghiét (dic biét doi véi phan tGng cua phénol) va chuyén hudng
phan tmg vé phia bén phai bang cach ting ndng do ciia mot trong hai chit tham gia phan tng,
tach san pham ngay trong qua trinh phan tng (este hodc nudc), sir dung xic tac thich hop...
Phuong phép este hod c6 y nghia 16n trong cong nghi€p. Trong phong thi nghiém thuong s
dung phuong phap diéu ché este tir cloranhydrat hodc anhydrit axit.

12.14.2. Tinh chét hod hoc.

Este tham gia phan tng thé nuclédphin dic trung cho cic din xuét cia axit cacboxylic

dan dén két qua nhém —OR’ duoc thay thé bai cac nhom —OH, -OR’ hodc —NH,.
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o
R—C—OR' + Z—— R—(lj—Z — > R—C—Z + RO
|| Lo [
(Z =HO",R"0O", NHs)
a. Phan ung tao thanh axit va dan xuét ciia no.

- Tao thanh axit:

+

H

RCOOH + R'OH
RCOOR' + HO—

L HO ,rco0” + ROH
Vi du:

H804, ¢ H.cOOH + C,HsOH
C¢HsCOOCyH; + HoO —

NaOH.,. c;HsCOONa + C,H;0H
- Tao thanh amit:
RCOOR' + NH; —> RCONH, + R'OH
Vi du:
CH3;COOC,Hs + NH; —> CH3CONH,; + C;HsOH

- Tao thanh este mdi (phan tng trao ddi este).

+

RCOOR' + R"OH —H— RCOOR" + R'OH

Vi du:
CH,—OCOR CH;—OCOR CH,—OH
CH—OCOR' + CH;0H —H' > CH;—OCOR' + CH—OH
CH,~OCOR' CH;—OCOR! CH,~OH
b. Phan tng véi tac nhan Grinha.
R
RCOOR' + 2RMgX —> R—clz—R'
O
Vi du:
CeHs
CeHs—COOC,Hs + 2C¢Hs—MgBr ——> c6Hs—c|—c6H5
OH

Triphénylcacbinol

c. Khtr thanh ancol

- Khitr hoa xuc tac:

RCOOR' + H, SWQ-QUCrOL peyon + ROH
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Vi du:

CuO. CU.CI'204= ( CH3)3 C—

(CH3);C—COOC;Hs + H»
- Khtr hoa ho4 hoc :
RCOOR'

CH,OH + (CHs0H

Na, ancol

RCH,OH + R'OH

A +
RCOOR' + LialH, SekhanH_peuoH + ROH

Vi du:
Na, C2H50H

CH3(CH»)6COOC,Hj5 > CH3(CHy)¢CH,OH + C,HsOH

d. Phan tmg thé o-hydro linh dong.

- Phan rng ngung tu este (ngung tu Claizen).

Pay la phan Utng cua 2 phan tir etse véi nhau khi c¢6 xtc tac natri kim loai hoac natri
ancolat tao thanh este axit B-xétd-cacboxylic.

NaOC2H5

R—ﬁ—&k& + H—?H—QXE&E—————*Rfﬁ—$H—GXEﬁk
R' O R
Etylaxétoaxétat
Vi du:
CHy—CO—OC,Hs + H—CH,CO0CHs CHONG oy -0 CH,CO0C,H:;
- Téng hop malénic.
(COOCoHs (COOC-Hs (COOCoHs
CH\Z CoHsONa_ CH\ _RX R—CH\
COOC,Hs COOC,Hs COOC,Hs
- COOH |
—l—L+-R—{}K —tC 5 RCH,COOH + CO,
COOH

12.14.3. Phan ung thuy phan este.

Este cta axit cacboxylic ¢ thé bi thuy phan tao thanh axit va ancol hoic phénol béi axit
hodc bazo khi dun nong.

a. Thuy phan bang bazo.

Su thuy phan este bing bazo duoc gy ra boi su tin cong cia tac nhan nuclédphin
manhHO'". Phan tng thuc té khong thuan nghich vi anion cacbdxylic duoc bén hoa boi su cong
hudng nén rat kho phan tng tré lai véi ancol.

- Co ché:
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o
R—C//O + HO —> R—é—OR' ——> R—C /O[ + R'OH
oR! OH 0 %)

Trong cong thirc cong hudng (I) trén day di¢n tir p cia nguyén tir cacon cacbonyl tham
gia xen phu véi dién tir p cua ca 2 nguyén tir 6xi lam tang thém mat do dién tur xen phu cuc dai
dan dén lién két bén hon nén anion ciing bén hon.

- Chimg minh co ché phan tmg.

1- Phan trng x4y ra boi su tan cong cua nhom —OH: diéu nay dugc xac nhan béng thuc
nghiém dong hoc, rang day 1 phan tng béc II va tc do ciia phan ing phu thudc ndng do vao
ctia cd este 1an HO':

=k[RCOOR’][HOT

2- Nhom hydroxyl HO™ dugc cong vao nguyén tir cacbon cacbonyl va tach di ion ancolat
- tirc 14 phan tng xay ra voi sy dut lién két gitta 6xy va nhom axyl. Diéu ndy dugc ching minh
bang 2 cach sau déy:

* Phuong phéap hoa 1ap thé.

Khi cho benzoylclorua tdc dung véi rugu (+)-sec-butylic quang hoat, nguoi ta thu duoc
sec-butylbenzdat ma trong d6 khoéng 1am thay d6i cdu hinh ctia nguyén tir cacbon bat ddi vi

khong lam pha v& lién két nao cua no.

CyHs CyHs
CeHs—CO—-Cl_+ H+0—C i}—H ——— CeHs—CO—0—LC i}—H
CH3 CH3

Khi thuy phan este ndy bang HO™ s& xay ra 2 kha ning sau:
CoHs
@ _
O C2H5 C¢Hs—COOH + HO
CHj;

(1) CH3 L (2) » ¢ H—COOH + H+0H

CH3
Néu phan ung xay ra theo (1) thi rugu sec-butylic thu dugc s€ khong bi d6i cAu hinh vi
cac lién két voi nguyén tir cacbon bat dbi ximg khong bi pha v4.
Néu xay ra theo (2) thi rugu sec-butylic thu dugc hodc 1 bi thay d6i cu hinh hoan toan

(néu xay ra phan Gmg thé Sy2) hoic tao ra bién thé raxémic (néu xay ra phan tng Sy1).
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Thuc nghiém da chiing minh rang rugu sec-butylic thu dugc sau phan tng hoan toan

khong thay d6i cdu hinh-nghia 1a di xay ra sy dat lién két giita 6xy va nhém cacboxyl RCO-
OR’.

Phuong phap danh dau nguyén ti:

Trong phuong phap ndy, ngudi ta tién hanh thuy phan étylpropandat dugc danh déu bang

0" va d3 thu duge ruou étylic c6 chura o'

CH3CH2—CO—1C§—C2H5 + HO — CH3;CH;COOH + C2H5—108—H
Piéu d6 mot 1an nita da chimg minh rang trong phan tGng thuy phan este di xay ra su
phan cit lién két gitra nguyén tir 6xy va nhom axyl.
Phan tmg ciing xay ra tuong tu d6i voi cac din xuét khac cia axit cacboxylic.

b. Thuy phan bang axit.

+

RCOOR' + H,0 =—3—= RCOOH + R'OH
Co ché:
0 OH) OH
// + 4, { H2O | +
R—C\ + H R—C{ + R—?—OHz
OR' bR’J OR'
o .
R—(C—oy ROH. R—C<\f F - RCOOH
HOR' OH /

Axit vO co trong phan Ung ndy déng vai trd proton hod nguyén tir 6xy cua nhom

cacbonyl dé 1am ting kha ning phan tng nuclédphin ciia nguyén tir cacbon.

12.15. CHAT BEO.

12.15.1. Chat béo trong tu nhién va thanh phan hoa hoc ctia né.

Mot s este thuong gip trong ty nhién c6 y nghia rat quan trong ddi véi doi sdng dé 1a
chat béo (dang 1ong thuong gip goi 1a dau): dau dira, ddu dau phung, dau bong, dau ngd, dau
dliu, dau ca. . .(dang sap, md): md heo, md bo, md dé, md ctru...

Tét ca céac loai este nay déu duogc tao thanh tir mot géc ruou da chuc glyxérin vt cac
gdc axit cacboxylic khac nhau, do dé con c6 tén goi 1a cac hop chat glyxérit.

Hau hét cac axit cacboxylic tao thanh chat béo 1a axit mach ho chira tir 3 dén 18 nguyén

tor cacbon. Trur 2 loai axit ¢6 s6 1¢é nguyén tir cacbon C; va Cs con lai tat cd cac axit cau tao nén
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chat béo déu c6 s6 nguyén tir cacbon la s6 chan. Ngoai ra cac axit cacboxylic cling c6 thé no,

khong no mét hodc nhiéu nbi doi.

Nhu vay thanh phan cia mot chit béo 13 mot hdn hop glyxérit voi nhitng ty 16 khac nhau
va chinh céc ty 1€ khac nhau do6 c6 trong thanh phén ctia chat béo quyét dinh loai chét béo, dang
tdn tai va mau sic, mui vi...cua chat béo.

12.15.2. Phan mg thuy phan céc chat béo.

Céc chit béo co thé thuy phan boi axit hodc bazo. Néu thuy phin bang bazo thi nguoi ta

go1 do 1a phan tng xa phong hoa.

CH,—OCOR CH,—OH RCOONa
CH—OCOR' NaOH. CcH—OH + R'COONa
CH,—OCOR! CH,—OH R'COONa

Glyxérin Xa phong

Nhu vay, dé c6 xa phong ngudi ta tién hanh thuy phan cc chét béo bang dung dich
kiém. Pé c6 xa phong khong mau khi thuy phan can cho thém rugu, dé xa phong c6 mau, co
mui can cho thém cac chat phu gia nhu phim mau, tinh dau...Dé tranh hai da can cho thém cac
chat khtr tring.

Néu thuy phan cac este bang NaOH ta s& c6 xa phong cung (rdn), con néu thuy phan

bang KOH s& thu duoc xa phong mém (xa phong nudc).
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CAU HOI ON TAP VA BAI TAP CHUONG 12

12.1. Ttr dan xuat halogen, viét phuong trinh phan tng diéu ché céc axit sau:
a. Axit propionic
b. Axit izobutyric
c. Axit phenyl axetic
12.2. Sép xép cac hop chit sau day theo thir tu tang dan tinh axit:
a. CH;COOH, CCl;COOH, CHCI,COOH, CH,CICOOH
b. (CH;);C-COOH, (CH;),CH-COOH, CH;CH,COOH, CH3;COOH
c. C¢HsCOOH, p-CH;-C¢H4COOH, p-NO,-CcH,COOH
12.3. Goi tén cac hop chit sau theo danh phap qudc té va tén thong thudng (néu cd):
a.CH;(CH,);COOH b CH;— Cliz CH-CH,COOH
CH;

H
|
¢.HOOC—C=C—COOH d.HOOC—(ljz C—COOH
| |
H H H
CH,
e.CH;CH,—C—N f.CH;— CH—CH,—C—Cl
[l \ | [l
CH; Cl

12.4. Biéu ché cac hop chat sau:
a. Axit 4-phenyl butanoic tir toluen
b. Benzylamin tir benzamid
c. Anilin tir benzamid
d. butanon-2 tir acetonitril
e. Axit benzoic tir brombenzen
f. Axit 2,2-dimetyl propanoic tir tec-butyl bromua

12.5. Trinh bay co ché cta cac phan tmg sau day:

a R—C—NH, By, HOL pni,
bR—C—cl LN pepcoon

Il 2. Ag,0O, H,O
O 2} 2

+
c.R—&—N ﬂ» RCOOH

12.6. Sy thuy phan trong moi truong axit cuia 1-metylpropyl axetat c6 tinh quang hoat xay ra

v6i su luu gitt cau hinh. Trinh bay co ché cia phan tmg thuy phan trén.
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Chuong 13

AMIN
13.1. CAU TAO PHAN LOAI VA CACH GOI TEN.
13.1.1. Céu tao.
Amin 13 cac hop chit co cong thirc phan tir tong quat: RNH,, R,NH hodc R;N trong d6
R-ankyl hoac aryl.

Vi du:
CH3NH, (CH3),NH (CH3)3N H,N—CH,—CH,—NH,
Métylamin  Dimétylamin  Trimétylamin Etylendiamin
(Amin 1)  (Amin 2°) (Amin 3° ) (Amin 1°)
NHCHj N(CHj3),
Anilin N-Métylanilin ~ N,N-Dimétylanilir
(Amin 1°) (Amin 2°) (Amin 3°)

13.1.2. Phan loai.
Amin dugc phan thanh bac I, bac II, bac III phu thudc vao ) luong cac nhom thé lién

két voi nguyén tir nito.

I I )
R—N—H R—N—R R—N—R
(Amin 1°) (Amin 2°) (Amin 3°)

13.1.3. Céach goi tén.

Tén goi cua cac amin béo duoc hinh thanh bing cach thém dudi amin vao tén goi cla
nhom ankyl hodc cac nhoém thé lién két v6i nhém amind. Truong hop d6i véi cac amin phirc
tap thudng ngudi ta thém cac tiép t6 amind- (hoic N-métylamind-, N,N-dimétylamino-...) vao

tén goi cua mach chinh.

Vi du:
(CH3)3C—NH> CH;CH,—NH—CHj3 (CH3);N—C;,Hs
Tec-butylamin Etylmétylamin Dimétylétylamin
H,N—CH,—CH,—OH CHs—NH—CH(CH;3)—CH,—(CH,);—CH;
2-amin6étanol 2-(N-Métylamind)-heptan

Cac amin thom trong d6 nguyén tir hydrd lién két truc tiép voi nhan thom thuong duoc
goi nhu 14 din xudt cta anilin. Mubi ctia cac hop chat nay duoc goi bang cach thay dudi amin
thanh amoni (hodc anilin thanh anilini).

Vi du:
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CH3—N—C,Hjs N(CH3),

YO Qg

2,4,6-Tr|broman|I|n N-MetyI-N-EtyIaniIin p-nitré- N,N dlmetylanllln p- Toludm

(CoHsNH;3),S047 (CH3);NHNO;™ CeHsNH;CI
Sunfat diétylaméni Nitrat trimétylaméni  Clorua anilini
13.4. TINH CHAT VATLY.

Tuong ty nhu améniic, cac amin 13 nhitng hop chét phan cyc trir amin bac III va ching
c6 kha ning tao lién két hydrd lién phan tir. Amin c6 nhiét d6 soi cao hon cac hop chat khong
phan cuc ¢6 cung phan tir lugng nhung thap hon nhiét d sdi cti ancol va axit cacboxylic twong
mg. Amin c6 kha ning tao lién két hydré voi nudc vi vay nhitng amin thap (c6 sd nguyén tir
cacbon nho thua 6) hoa tan tot trong nudc. Amin it tan trong cic dung moéi it phan cuc nhu ete,
benzen...

Métylamin va étylamin c6 mui giéng aménidc. Cac amin cao hon ¢ mui tya mui tanh
clia ca. Amin thom la nhitng chat doc va d& bi 6xy hoa béi khong khi.

13.5. PIEU CHE.

13.5.1. Phuong phap cong nghiép.

Mot sb amin quan trong duoc st dung rong rii trong cong nghiép diéu ché theo cac
phuong phap sau day:

a. Anilin.

Anilin duoc diéu ché bang cach:

1- Khtr hod hoa hoc hoic khir hoa xuc tac cac hop chat nitrobenzen.

Na,COs3

Fe.HCIdd.'C, 1 tpporr Na2C0s, g,

C¢Hs5—NO,

2- Chuyén hod clobenzen bang moniac & nhi¢t do va ap suat cao cd xuc tac.

NHj3;, CuO, 200" C, 65at_

C¢H5Cl
b. Métylamin, dimétylamin, trimétylamin.

> CeHsNH»

Cac hop chat nay dugc di€u ché tir rugu métanol va amonidc c¢6 xuc tac.

CH-OH
3 > (CH3)3N

CH;0OH
> (CH3),NH
(CHs)2 ALLO3, 450°C

CH;0OH
> CH;NH
32 ALOs, 4500 C

NH
3 ALO;, 450°C

c¢. biéu ché cac amin bac cao.
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Trong cong nghi¢p dé di€u ché cac amin bac cao nguoi ta st dung cac phan tng amin

hoé cac ankylhalogenua. Ngoai ra mot s6 amin c6 s6 chan cac nguyén tur cacbon co6 thé dugc

di€u ché tir cac axit béo-san pham thuy phan cua cac chat béo.

0 )
ReoOH M2 tC, peong, JUNMONG, p o NN R ol N,

13.5.2. Cac phuong phép phong thi nghiém.
a. Khir hod cac hop chét nitro.

R—NO;, Hyxt  [R—NH,

Ar—NO,4  Kimloai/axit | A, NH,
Vi du:

_ H,, Pd _
p-C2H5OOC—C6H4 NO, ———— p-C2H5OOC—C6H4 NH,
Etyl-p-nitrébenzoat Etyl-p-amindbenzoat

p-HN—CgHs—NO, —2HE o N—CH,—NH,

0-0;N—Cgl,—NO, —HaSH - 5 N—CeH,—NH,

CH;CH,CH,—NO, —HC ey crpcn,— N,

Phuong phap khir hoa cac hop chat nitrd chil yéu dung dé diéu ché cac hop chat amin
thom. Trudng hop trong nhin thom cé nhiéu nhéom —NO, ma chi mudn khir mot nhom thi
thuong str dung tac nhan (NH,SH). Phuong phap nay chi ¢6 y nghia 16n trong trudng hop trong
phan tir cia hop chét c6 nhom nitrd can khir khong chira cac nhoém thé dé bi khir hoa hon. Vi du
trong phan g sau day lién két kép sé bi khtr truéc nhom nitrd.

0-OoN—CcHs—CH=CH—R iN;l’ 0-OoN—C¢Hs—CH,—CH,—R

c. Phan Ummg ctua dan xuat halogen vé1 amonidc, véi amin.

NH3 L RNH2 L RZNH L R3N L R4N+X-

( R- ankyl hoac aryl c6 nhom thé loai Il)

Vi du:

H+

Cl H,N—CH,COO NH; —— H,N—CH,COOH

NH;

CH3COOH —= E Cl-CH,COOH

CeHsCHLCl — 3w ¢ HyCH,—NH, “HHCh ¢ cH—N(CH),
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Cl NH, NHCHj3
NO, NO, NO,
NH; CH5Cl
—_— —_—
NO, NO, NO,
2,4-Dinitréclobenzen N-Métyl-2,4-dinitréanilir

Phan ¢mg amin ho4 din xuit halogen xay ra theo co ché thé nuclédphin ma trong d6

amonidc hoac amin la tac nhan nucléophin.

o+ 0-
H;N + R—X—»[H3N. R ..X]—»HgIJ\rI—R + X Sy2

Vi vay hop chit amin thu duoc véi hiéu suat 16n khi dan xuat halogen tham gia phan
g 12 bac L. Trong trudng hop dan xuat halogen 1a 3° thi san pham phan tmg chu yéu cta phan

g 13 san pham tach loai.

Vi du:
CH3CH,CH,CH,—Br —NH3 > CH,CH,CH,CH,NH, S\
(CHyC—CHs NHs . CHy),C—CH, + NHr  E

Br
Nhuoc diém 16n nhét ctia phan tmg amind hoé theo cach nay 13 san pham thu dugc 1a

mot hdn hop cac hop chat amin véi bac khac nhau.

Vi du:
RX + NH;—— RNH, (Amin!)
RNH, + RX — R,NH (Amin?2)
RONH + RX — RN (Amin3’)
RN + RX — RN'X (Amin4)

Vi vay dé hiéu suat san phém chu yéu tao thanh amin 1°, nguoi ta phai cho mot lugng
NH; du rét 16n.

c. Khir ho4-amin hoa.

Phan tng chuyén hoa mét s6 andéhyt RCHO va xéton RCOR” thanh amin dudi tic dung

cua hydrd, amonidc, khi c6 mat cua xuc tac kim loai.

+ NH; + Hy —N»>_ CH—NH,

— (=0 >4+ RNH, + H, —NM» — CH—NHR

+ RNH + Hy —N> — CH—NR,
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Vi du:
CH;—CO—CH; + NH; + H, —N—» CH3—(|:H—CH3
NH,

CH;CH,CH,CHO + CgHs—NH, + Hp l’ C¢Hs—NH—CH,CH,CH,CHj3

CH;CHO + (CH3NH + Hy —N> CH;CH,—N(CHs),
Cho dén nay co ché cia phan ung nay van chua dugc chimg minh diy du nhung co
nhidu gia thiét cho ring phan Ung xdy ra qua budc tao thanh hop chit trung gian imin

RCH=NH hoac R,C=NH.

RCHO + NH; —[ RCH=NH] 22N> RrcH,NH,

R—C—R + NH; —»[R—C=NH] HNL R —cH—NH,
0 R R

Uu diém 16n nhét cua loai phan tmg nay 1a ¢ thé diéu ché nhitng amin 2° ma bang phan
g amin hoa cic din xuat halogen khong thé diéu ché dugc.

Vi du:
KyCy07, HbSO4 0 NH; NH,
H,, Ni
OH —

Nhugc diém chinh ctia phuong phap nay 14 ciing tao thanh hon hop san phidm amin cac
béc khac nhau do d6 dé diéu ché amin 1° phai cho NH; du.
d. Khir hoa hop chat nitrin.

R—CN 2% pCH,NH,

Vi du:

Ho, Ni,

0
C¢HsCH>—Cl + NaCN ——» C¢HsCH,—CN 140°C - HsCH,CH,NH,

CICH,CHyCH,CH,Cl NaCNs N (CHy)—CON 2 Nu N (CHy)—NH,

Adipdnitrin Hecxamétylendiamin
e. Tach loai amit theo Hopman.
RCONH;’ - RNH,;
[—>OBr + CO3% + Br

ArCONH,) (Brz + KOH) | ArNH,
g. Téng hop amin 1° tinh khiét theo phuong phap Gabrien.
Céc anhydrit mach vong tuong tu nhu anhydrit mach hé khi tdc dung v61 amonidc tao

thanh amit va néu cho amit dun néng thi s& thu duoc hop chat imit. Uu diém cta phan tng nay
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la cho phép gan mot nhom ankyl vao nguyén tir nito ma thoi nén san pham thu duoc chi duy

nhéat 13 amin 1°.

O
I
C CONH, CONH,
ﬁ: COONH4 COOH
. |3

C

NHj3, dun n(')ng: \NH dun no6n
/

i

O
0 i i
C C C

>NH KOH, @i >\,K+L> @i >\!—R ——> R—NH,

i i i
(0] 0] O

Qua cac phuong phap diéu ché amin d3 néu trén day ta co thé rat ra mot s nhan xét sau:

1- Phuong phap khir hoa cac hop chét nitrin 1am ting thém mach cacbon ctia phan tir hop
chat ban dau.

2- Tach loai Hépman, nguoc lai lam giam mach cacbon.

3- Céc phuong phap amin hod ankylhalogenua, khir hod-amin hoa andéhyt hoac xéton
déu giit nguyén mach cacbon.

13.6. TINH CHAT HOA HOC.

Tat ca cac hop chit amin twong ty nhu amodnidc, nguyén tir nito c6 chira cap dién tir
khong phan chia la tac nhan nucléophin trong cac phan tng.

1- Tinh bazo-cac phan ing tao mudi.

RNH, + H RNH;
R,NH + H = R,NH,
R:N + H R:NH

Vi du:
~——— C¢Hs—NH;CI

C¢Hs—NH, + HCI

(CH3);NH + HNO; (CH») 2IJ{IH2N03_

2- Phan tng ankyl hoa c4c amin.
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RNH, X > R,NH —RX > pg,N RX 5 pN'X

ArNH, —BX > ArNHR —RX » ArNR, BE—> ANR;X

3- Phan tng tao thanh amit.

R'COCL, p—e6—NHR San pham N-amit
iﬁzp_ﬂw Ar—SO,—NHR  San phdm N-sunfamit
RCOCL, p_eo—NR, San pham N,N-amit
iﬁ?zo_ﬂ&(l, Ar—S0,—NR; San pham N,N-sunfamit
Céc amin bac 3° khong tham gia cac phan (mg trén day.
Vi du:
—CHCOCL, -y co—np—CyHs
CeHsNH, — Axétanilit
LCHSOLL, - cohs—s0,—NH—CeH;s

N-Phénylbenzensunfamit
4- Phan trng thé cua cac amin thom.

Céc amin thom c6 cac nhém thé -NH,, -NHR, -NR, va -NHCOR 14 nhiing nhém thé loai
I nén dinh hudng cac san pham thé vao vi tri dctd va para.

Vi du:
NH,
Br Br
NH, Brp

NHCOCH3 NHCOCH3

(CH3CO)20 @ <j 0, i <>

5- Phén tng véi axit nitro.

ArNH, —HNOHCL T, {—NJcr
Amin thom 1° Mudi diazoni
RNH, HINOHCL rp eNjor 229+ roH + N,
Amin 1°

Véi amin 1° ¢6 phan tir lwong 16n hon, khi cho tac dung véi axit nitro (HNO,) sé& tao ra
anken.

http://hhud.tvu.edu.vn



DPao Hung Cuwong 191
Ar—NHR*l HNO,/HCI [ Ar—NR—N—O0

Amin 20 e

RNH  J | R,N—N=0

. Ar=NR2 | pNoyHel [ PrRAN=CeH—NO
Amin 3° > 3

RN \l[ RsN—N—OCI

6- Phan g tach loai Hopman.

-0 |
HO.tC, _ ¢—C— + RN + H0

L
b e
13.7. CACH NHAN BIET AMIN.
Céc amin c6 thé nhan biét bang tinh chét kiém ciia no, tinh it tan trong nudc nhung tan
t6t trong axit HCI lodng va lanh.
- Pé phan biét cac amin bac 1°, 2°, 3° nguoi ta dung phan tmg Kinsberg: cho amin tac

dung vadi benzensunfoclorua trong dung dich KOH.

HO' KOH o+ H
RNH, + CeH5SO,Cl —> C¢Hs5SO,NHR ———> CcH5SO,N' K ——C¢H5;SO,NHR
Amin 1° tan g khong tan
KOH hodc H"
RoNH + CgHsSO,Cl —HO, CeHsSO;NR» > Khong thay dsi
Amin 2° khong tan
RN + CeHsSO,C1 —12= ron —HCL» RoXmcr
Amin 3° khong phan (ing tan
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CAU HOI ON TAP VA BAI TAP CHUONG 13
13.1. Goi tén cac hop chét sau day:
a.CH;— ICH— CH,NH, b CH;— (|3H— CH,— NH—CH;
CH,4 CH;

C. HzC—CH— CHzNHZ d. (CH3)2NCH2CH20H

e.CH;— Il\I— CH,—CH(CHj), f.CH;—CH-CH,—C=N
CH,CH,CH; N(CH3),
13.2. Hay sip xép theo th tu ting dan tinh bazo ctia cac hop chét sau:
a. C,HsNH,, NH;, (C,H;5),NH, (C,H;s);N
b. C¢HsNHCHj;, C¢HsNH,, C¢HsN(CH;),, p-NO,-CsH4NH,
c. p-CH;3-C¢H4NH,, C¢HsCH,NH,, (CsHs),NH, (CsHs);N

13.3. Viét cong thirc cu tao ciia cac hop chét sau:

a. p-nitro-N-metyl-N-etylanilin b. 3-(N,N-diallylamino)-2-hexanon
c. 4-(N-butyl-N-vinylamino)-2-pentanol  d. N,N’-diphenyletylendiamin

e. N,N- diphenyletylendiamin f. 1,2-propandiamin

g. Benzyltrimetylamoni lodua h. Tetrametylamoni Hidroxit

13.4. Viét phuong trinh phan (mg ctia 2-aminobutan véi:

a. HCI b. CH;COCl

c. Benzensunfonyl clorua d. NaNO, trong dung dich HC1
13.5. Hop chit A (CsH,;NO) khong tan trong dung dich axit hay bazo lodng ¢ nhiét d6 thuong.
Khi dun néng A véi dung dich NaOH ta dugc mot mudi B va mot khi C. Khi C tac dung véi
benzensunfonyl clorua cho ra benzensunfonamid khong tan trong bazo du. Khi B tdc dung véi
HCI tao ra D tan dé dang trong bazo lodng, D tac dung v6i SOCIL, cho ra E. Khi E phan g
lwong thira NH; cho ra G, G phan tmg véi Br,, NaOH cho ra etylamin. Hay cho biét cong thirc
cAu tao cua cac chat tir A t6i G.

TAI LIEU THAM KHAO CUA BAI TAP CHUONG 13

[1]. Chu Pham Ngoc Son, Nguyén Hiru Tinh, Nguyén Huy Ngoc, Lé Khic Tich, Bai tip
hoa hoc hitu co.
[2]. Ng6 thi Thuan, Bai tdp hoa hoc hitu co (2008), Nxb. Khoa hoc va Ky thuat, Ha Noi.
[3]. Thai Doin Tinh, Bdi tdp co s Ii thuyét héa hiru co (2005), Nxb. Khoa hoc va K§ thuat,
Ha Noi.
[4]. Thai Doan Tinh, Bai tdp co so hoa hoc hitu co (2005), Nxb. Khoa hoc va Ky thuat, Ha
Noi.

http://hhud.tvu.edu.vn



DPao Hung Cuwong 193
Chuong 14

HOP CHAT DI VONG VA CAC ANKALOIT
A. HOP CHAT DI VONG.
14. BPINH NGHIA.
Hop chét di vong 1 nhitg hop chat ¢6 chira trong mach vong ctia n6 hoic mét sd nguyén
tir ciia cac nguyén td khong phai 13 cacbon (6xy, luu huynh, xilen, nito, photpho, silic, chi, thuy
ngan...). Thong thuong trong cac trudng hop chat di vong hay gip cac chat di vong c¢o chua

nito, luu huynh va oxy.

Vi du:
0y 0y 00O
A
H H
Pyrol Furan Thiébphen Pyrdlidin Piridin
O .
= _N . XN Il\I
N | N CH;
H
Quindlin Iz6quindlin Carbazol Nicbtin

Trong chuong nay ching ta s& nghién ctru mot sé hop chét ciia cac hé di vong co tinh
thom.

14.2. CAC HOP CHAT DI VONG 5 CANH

14.2.1. Céu tao cua pirol, furan, tiéphen.

Céc hop chit di vong don gian nhit 5 canh 1a pirol, futan, tiéphen.

OO0

Il\I O S
H
I II I

Néu chi xem xét cac cong thirc cdu tao I, I1, III ta c6 thé du doan cac hop chit ndy mang
tinh chat cta hé dien lién hop va cac tinh chit caa amin, éte va sunfua. Nhung thyc nghiém da
cho thay rang & cac hop chét ndy c6 biéu hién mot sb tinh chat hoan toan khac han véi nhiing
du doan rut ra tr nhitng cong thure cdu tao I, II, IIL. Vi du tiophen & diéu kién binh thuong
khong tham gia phan tng 6xy hoa 14 phan tng dic trung cho cac hop chat sunfua con pirol lai
khong tham gia cic phan tmg biéu hién tinh bazo dic trung cho cac hop chat amin. Mit khac
cac hop chét pirol, furan, tibphen va cic dan xuit ctia né lai c6 kha ning tham gia phan Gng

electrophin nhu nitré hod, sunfd hod, halogen hod... ké ca phan tung ghép diazoni. Tat ca cac
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tinh chat trén dugc giai thich thod man rang cac hgp chat pirol, furan, tidphen 1a nhirng hop chat

thom vi s6 dién tir p cta cac hop chit trén ddy phu hop véi qui tiac 4n +2 ciaa Huycken 12 6 dién
tir. M&i mot nguyén tir ciia vong ké ca Cacbon 1an nito da sir dung 3 lién két & cua obitan lai
hoa sp® dé lién két v6i nhau. Nhu vay mdi nguyén tir cacbon con lai mot dién tir p va nguyén tir
nito con lai 2 dién tir p (trong trudng hop pirol). Su xen phi cia cac dién tir p nay di dan dén
hinh thanh d4dm may dién tir lién két © ndm phia trén va ndm phia dudi mit phang cia vong.
Cap dién tur cua nito trong trudng hop nay da tham gia xen phu véi hé dién tir p cua cacbon nén
khong con c6 kha nang thé hién tinh bazo nira. Trai lai mat do dién tir 7 cua vong tang 1én nén

d3 1am xuét hién cac kha nang tham gia phan tng thé electrophin cua pirol.

2.

|
H

Tuong tu nhu vy cac hop chat furan va thidphen ciing mang tinh chét caa cac hop chét
thom.

14.2.2. Cac phuong phéap diéu ché pirol, furan, tiéphen.

Pirol va tidphen c6 chira mot lugng khong 16n lim trong nhya than d4. Trong cong

nghiép tidphen duoc didu ché bang phan (mg giita butan va luu huynh & nhiét d6 cao.
560°G. [\
CH3;CH,CH,CH3 + S + H)S
S

Pirol c6 thé tong hop bang nhiéu cach khac nhau ma duéi day 1a mot trong cac phuong

phap do.

HC—CH + 2HCHO —> HOCH,—C=C—CH,0H 13 // \\

H
Furan duoc diéu ché bang phuong phap décacboxyl hod fufurol, san phdm cta qua trinh

thity phan pentdza bang HCI.

0
(CsHgOg)n ——— HOMH, HOCH,(CHOH);CHO ——> @ Mt /Z \X
O

Pent6zan Pent6za
Céc hop chat pirol, furan, tiophen ciing c6 thé dugc diéu ché bang phuong phap vong
hoa.

Vi du:
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0
P05, 1C o H3CﬂCH3
O
CH,—CHj, 0
H3C—C C—CH; B3 tC e CHj
N\ / S
. 0
Hecxadion-2,5 (NH4)2CO3, 1007 C Hﬁﬂ—CHs
)
H

14.2.3. Phan tng thé electréphin ciia pirol, furan, tiéphen.
Tuong tu nhu cac hop chét thom pirol, furan, tiophen tham gia cic phan tng nitrd hod,
halogen hod, sunfénic hod...Kh4 ndng tham gia phan Gng cia ching manh hon benzen. Phan

ung thuong xay ra voi sy uu tién dinh hudng vao vi tri 2.

Vi du:
LY 50, Firidin, U—sog,H
0

@)

O\ + (CH3CO),0 {2150 BEs U-cocm
0 0
O\ + ceHscocl —Cls @-CQQHS

/ S \ + "CIN=N —>/ | N=N
() o OO
Q\ + KOH + CHCl; —> @—CHO

] )

Co ché ctia cac phan tmg trén ddy xay ra twong ti nhu phan tng thé electrdphin vao nhan

|

thom.

N N~ "H
f i H
Trong so d6 co ché cia phan mg trén ddy ta nhan thay pirol tham gia phan tmg thé Sg
manh hon benzen vi tao thanh phirc ma trong d6 cac nguyén tir déu co 8 electron 16p ngoai cing

nén bén vitng hon so vdi phire cua benzen.
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W< CF

H
Phc cua pirol Phuc clia benzen

Tuong ty nhu vay nguoi ta gidi thich kha nang tham gia phan ung Sg cua furan va
tiophen.

Céc hop chit pirol, furan khi bi hydré hoa c6 xuc tac s& tao thanh nhiing hop chat di
vong no tuong ung-pirolidin va tétrahydrofuran. Pirolidin va tétrahydrofuran hodc

tétrahydrotiophen biéu hién cac tinh chét tuong tu véi cac loai hop cht ctia nd: amin bac II, éte

() ()

hoac sunfua.

) )
() $

Tétrahydrofuran 1a mot dung moi rat quan trong duoc st dung rong rai trong cong
nghiép va trong phong thi nghiém, dic biét 1a trong cac phan tng khir hoa bing Liti nhém
hydrua.

14.3. CAC HOP CHAT DI VONG 6 CANH.

14.3.1. Céu tao cua piridin.

Trong cac hop chit di vong thom 6 canh, chiing ta tién hanh nghién ciru cac hop chat
piridin.

Piridin biéu hién tinh chat cia mot hop chat thom-tham gia phan tng thé eletrophin.
Trong phan tir piridin nguyén tir nito twong tu nhu nguyén tir cacbon tao thanh lién két ¢ véi
nhau bing 2 ocbitan lai tao sp® va sir dung mot dién tir p dé tao thanh lién két n. Mdi nguyén tir
cacbon con lai mot ocbitan sp2 dung dé tao lién két o véi hydrd. Trong khi d6 ocbitan con lai
cuia nito ¢ chtra 2 dién tir. Chinh sy c6 mit cta cip dién tir nay 1a nguyén nhan dan dén piridin

c6 tinh bazo.
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14.3.2. Céc phuong phép diéu che.

Piridin c6 thé thu nhan bang cach chung cit nhya than da. Ngoai ra cac hop chat piridin
c6 thé tong hop bang nhiéu phuong phap khac nhau.
Vi du:

_~_CH; _~_COOH
2CH,=CH—CHO + NH; —> | — |
SN SN

3-Métylpiridin Axit Nicbtinic

14.3.3. Tinh chat hoa hoc cia piridin.

a. Phan tng thé Sg ciia piridin.

Trong phan tmg loai ndy, piridin biéu hién tinh chét twong tu nhu dan xuat ciia benzen
c6 nhém giam hoat: cic phan tng nitrd hoa, sunfunic ho4, halogen hod xay ra trong diéu kién
khic nghiét con phan Gng thé Friden-Crap thi khong xdy ra. Phan ting dinh hudng chii yéu vao
vi tri 3.

= NO,

|
N

SOsH
H,S04,350° C . (j/

x

= N
Br Br Br
™ 0 = =
N Br,,300°C U N (j/
X X
N N

HNO3/H,SO4, 300° C

b. Phan tng thé nuclédphin cua piridin.

Phan tng loai nay xdy ra dé dang doi véi piridin va chu yéu xay ra ¢ vi tri 2 va 4.

Vi du:
@\ NH;, 180-200° G @\
AN AN
N~ Br N~ “NH;
Cl

NH;

/‘ NHj3, 180-200° C /‘

>

X N
N N
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Phan trng Titibabin.
= 0c
| + NaNH, —t&> |
N
N NH;,

c. Phan g khtr piridin.

Z | Ho P HCLDS'C, 30y O
NS

N N

|
H

Piperidin

Piridin mang tinh chit ciia mot amin béc II. Piridin thuong duoc st dung lam chét xuc
tac.

B. ANCALOIT.

14.4. PINH NGHIA.

Ancaloit 1a nhitng hop chit c6 hoat tinh sinh hoc manh, do d6 né duoc sir dung nhiéu
trong doi séng, dac biét 1a trong y hoc. Ancaloit thyc vat thuong c6 trong cay ho dau, cay thude
phién. Thudng cac ancaloit khong phéi chira trong toan than cdy ma chi chira & mgt b phan nao
d6. Vi du nicotin chi ¢ trong 14 thudc, kinin chi c6 trong 1& cdy kinin...Mit khac c6 thé chi
mot loai cady nhung chira nhiéu ancaloit khac nhau. Ancaloit trong thuc vat thuong ton tai dudi
cac mudi véi axit hitu co. Dé tach cac ancaloit, thudng ngudi ta xir li cac phan cta thin ciy cd
chira mudi caa nd béng kiém hodc aménidc sau do6 tach ancaloit ty do bz:ing ete, clorofoc hoac
cac dung méi hitu co khac.

Hién nay, nguoi ta di biét duoc khoang 1000 ancaloit khac nhau nhung van nhiéu hop
chét trong d6 chua dugc xac dinh cong thirc cAu tao.

14.5. PHAN LOAI CAC ANCALOIT.

Ancaloit duoc phan loai theo sé don vi vong hydrdcacbon co trong phan tir ¢ chira
nguyén tr nito.

14.5.1. Ancaloit di vong 5 canh chtra m{t nguyén tir nito.

Hop chat don gian nhat cta loai nay 1a Gigrin.
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14.5.2. Ancaloit h¢ 2 vong chira mot nguyén tr nito.

bay la mot loai ancaloit thuong gdp trong cac loai cay hoa chum nhu pirdlidin,
gelidtridan. Hop chat quan trong nhat cua loai ndy 1a platigilin duoc dung trong y hoc dé lam
dan nd mach mau chng cac con co thit.

OH

|
O=C—ﬁ—CH2—$H—(|Z—C=O
| CHCH; CH3 CHj

A U T

Pirdlizidin Gelibtridan Platigilin
14.5.3. Ancaloit di vong 5 canh chtra haint nito.

Pai dién cho loai hop chat nay 1a pilocatpin (c6 trong 14 cdy pildcarpis Jaborandi) ding

dé chira bénh tang nhan 4p (thién dau théng do sy ting ap suit mach mau & mat).

CH;CH; CH; N—CH;
J L
e g

Pilocarpin

14.5.4. Ancaloit di vong 6 canh chira m{t nguyén tir nito.
Ancaloit loai nay chi yéu chira mot vong piperidin. Vi du conin 13 a-propylpiperiddin,

piperidin 1a ancaloit ctia hat ti€u cling 1a dan xuat cta piperidin.

QCHZCHZCHg ( N—O—ﬁ—CHZCH—CHZCH 0
| 0]

H Conin Piperin

Ancaloit tir cdy thudc phién gdm mocphin va codéin.

OH OCH3

HO HO

N N—CH; AN N—CH;
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CAU HOI ON TAP VA BAI TAP CHUONG 14

14.1. Tir axit sucxinic hay diéu ché pirol.
14.2. Hiy cho biét san phim phan tmg cua piridin véi:

a. HCI b. B(CH;);3 c. CH;l d. tec-butyl clorua
14.3. Tir quinolin va cac héa chét can thiét khac hay diéu ché:

a. 8-hidroxiquinolin bang hai phuong phap.

b. 2-aminoquinolin.

14.4. Hoan thanh so dd phan tmg sau:

-HCl t’C -CO,
0-NH,CgH,COOH  +  CICH,COOH “HEbm A —— B ——2> C —— CgH;0N (D)
-1

14.5. Tir 2-metylpiridin va cac hoa chét can thiét khac hay diéu ché:

a. 2-axetylpiridin

b. 2-vinylpiridin

c. 2-xiclopropylpiridin.
14.6. Piridin c6 bi ankyl héa hodc axyl hoa theo Friden-Crap khong?. Tir piridin hay diéu ché 2-
n-butylpiridin va 2-n-butylpiperidin.

14.7. Viét cong thire cdu trac va goi tén cac san pham tao thanh khi mononotro héa cac hop

chat sau:
a. 3-nitropyrol b. 3-metoxithiophen
c. 2-axetylthiophen d. 5-metyl-2-metoxithiophen

14.8. So sénh tinh bazo cta pyridin, pyrol va piperidin.
14.9. Giai thich tai sao anilin c6 tinh bazo yéu hon pyridin.
14.10. Viét phan Gng ctia pyrol véi cac tac nhan sau:

a. HCI b. HNOs/H"

c. CH;COOCOCH; d. Hy/Pt

TAI LIEU THAM KHAO CUA BAI TAP CHUONG 14

[1]. Ng6 thi Thuan, Bai tdp hoa hoc hitu co (2008), Nxb. Khoa hoc va Ky thuat, Ha Noi.
[2]. Thai Doan Tinh, Bai tdp co so hoa hoc hitu co (2005), Nxb. Khoa hoc va Ky thuat, Ha
Noi.
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Chuong 15

GLUXIT
(Hydrat cacbon)

15.1. MO DPAU.

Trong 1a cua céc loai cay xanh, cac phan tor duong (+)-glucé dugc tao thanh boi sy tac
dung ctia 2 hop chat don gian 1a khi CO, va nudc. Qua trinh nay goi 13 su quang hop. N6 xay ra
boi su xtc tac diép luc va ngudn ning luong anh sang mat troi. Hang ngan phan tir (+)-glucd cd
thé tap hop lai v&i nhau tao thanh mot phan tir 16n goi 1a xenluld. Xenlul6é chinh 1a nguén
nguyén liéu co ban nhit dé ciu tao nén co thé thuc vat. Cac phan tir (+)-glucd ciing c6 thé két
hop véi nhau bang mét cach khac tao tinh bot 1am ngudn du trit thire 3n cho qua trinh phat trién
ctia mot thé h¢ moi.

Khi cac dong vat an tinh bot hodc xenluld thi cac hop chat ndy bi pha v& thanh hop chit
ban dau 13 (+)-glucd. Cac phén tir (+)-glucd ndy dwoc mau mang dén gan va bién doi thanh
glicogen (tinh bot dong vat). Trong mot s6 trudng hop can thiét khac glicogen co thé chuyén
hoa lai thanh (+)-glucd. (+)-Glucd ciing duoc mau dua dén cac té bao va & ddy no bi 6xy hoa
thanh khi cacbonic va nudc, dong thoi giai phong sé ning lwong ma nd da hap thu cua anh sang
mat troi. Mot s6 luong (+)-glucd chuyén hoa thanh m&, con mot sb khéc lién két v6i cac hop
chat ¢6 chira nito tao thanh amindaxit sau d6 cac amindaxit lién két véi nhau tao thanh protéin
lam nén tang cho moi hoat dong cua su sé)ng.

(+)-Gluco, xenluld, tinh bot va glicégen thude vao loai hop chit hiru co ¢6 tén goi lag
gluxit. Cac hop chét gluxit chinh 13 nguén nguyén liéu dap tmg nhitng nhu cdu co ban nhét cua
con nguoi. Ching ta sir dung tinh bot dé lam thtc an hodc 1a dudi dang hat ngii cde, hodc 1a
dudi dang da dugc dong vat chuyén thanh thit, md. Ching ta dung quén 40 duoc san xuat tir
xenluld nhu bong, soi visco, soi axétat. .. Dic biét trong sy phat trién ciia thé gidi van minh ngay
nay xenluld dong vai trd rat quan trong dé san xuit gidy.

Tom lai, hod hoc gluxit 1a mot linh vuc rat thi vi cia hoa hoc hitu co. N6 bao gém mot
chu trinh tr sy quang hoat tao thanh phan tr (+)-glucd tur khi cacbonic va nudc dugce xuc tac
boi men diép luc va ning luong anh sang mat troi dén su chuyén hod nguoc lai tir (+)-glucd
thanh khi cacbonic va nudc bai cac loai men co trong co thé dong vat va giai phong nang luong
ma no hép thu ctia mat troi. Gilra hai qua trinh sinh hoa éy, c6 mdt nhuiém vu rat quan trong va
quen thudc ctua hod hoc 1a xac dinh cac cong thuc ciu tao, nghién ctu cac tinh chit va su

chuyén ho4 cua gluxit thanh cac hop chat khac.
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Dudi day ta s€ nghién ctru mdt vai tinh chat co ban cua gluxit dé 1am co sé cho qua trinh

nghién ciru tiép theo vé no.

15.2. PINH NGHIA VA PHAN LOAL

15.2.1. Dinh nghia

Gluxit 14 nhitng hop chét polyoxyandéhyt, polyoxyxéton hodc cac hop chat khi bi thuy
phan chuyén ho4 thanh cac hop chat andéhyt hodc xéton noi trén. Cac hop chat gluxit ma khong
thé bi thuy phan dé chuyén hoa thanh nhimng hop chit don gian hon goi 1a méndsacarit. Cac hop
chat gluxit bi thuy phan tao thanh 2 phan tir mondsacarit duoc goi 1a disacarit. Néu hop chét khi
bi thuy phén tao thanh mot sb 16n mondsacarit thi dugc goi 1a polysacrit.

15.2.2. Phan loai.

Nguoi ta phan loai cac mondsacarit nhu sau:

Néu phéan tir mondsacarit c6 chira mot nhém andéhyt thi ngdi ta goi chung 13 anddza, con
néu c6 chira mot nhom xéton thi goi 1a xétdza. Mat khac cin ctr vao sb nguyén tir cacbon cé
trong phan tir méndsacarit nguoi ta goi chung 1a tridza, tetrdza, pentdza, hecx6za.Vi du khi noi
hop chat andéhecxdza c6 nghia 1a hgp chit méndsacarit gdm 6 nguyén tir cacbon c6 chira mot
nhom andéhyt, con néu ndi xétopentdza tirc 13 hop chat gdbm 5 nguyén tir cacbon c6 chira mot
nhom xéton.

Trong thién nhién thudng gap céc loai méndsacarit pentdza hodc hecxoza.

Cac gluxit khir duoc thude thir Felinh hodc thude thir Tolen goi 1a nhitng duong khir hoa.
TAt cé cac loai hop chit mondsacarit loai anddza hodc xétoza déu 1a nhitng duong khir hod. Mt
phan 16n cac disacarit 1a nhiing sacard khir hoa trir truong hop dudng thuong (duong an) khong
c6 kha nang tham gia phan trng khtr goi 1a duong khong khur hoa.

15.3. MONOSACARIT : (+)-GLUCO

Néu ta tinh rﬁng monodsacarit (+)-glucd 1a mot don vi cAu tric ma tir d6 céu tao nén tinh
bot, xenluld, glicogen va vai trdo quan trong dac biét cia no trong sinh hoc thi gluco 1a mot
mondsacarit phd bién trong tu nhién va do d6 nghién ctru céc tinh chit ctia nd ta c6 thé suy ra
cac tinh chat cta hop chat khac.

(+)-Gluco co cong thirc phan tir 1a C¢H;,06 dugc xac dinh bang phwong phap phén tich

nguyén to va pho khéi lugng. Céu tao ctia nd c6 thé du doan theo mot s tinh chat sau day:
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Phan Gng C6 chra nhém
NH,OH @i P
[
CeHsNHNH,_ Phénylhydrazon O
| Bro. 0 ¢4H,,05)COOH —CHO
HNOs . Ho0C(C4Hg04)COOH —CH,0H va OHC—
CeHi205 (CH3C0)0, CeH70(OCOCH3)s 5nhém-OH
(+)-Glucbzg
CH3COMQ. ¢ (Hg(OCOCH3)g

. Ni - 11,0

HI, £C
L Y CHy(CH,);CHICH; C—C—C—C—C—C

. 0
LHEN, 0. HO HL UG o cHy3c00H C—e—€—€—€—CHO

Tir két qua trén day ta co thé két luan rang: (+)-glucd 1a mot pentadxiandéhyt khong phan
nhanh chtra 6 nguyén tur cacbon-ttrc 1a andéhecxdza.

15.4. (-)-FRUCTOZA (2-XETOHECXOZA).

Pay 12 loai hop chat xétdza phd bién trong cac loai thuc vat dic biét 1a trong trai cay. (-)-
Fructdza. Két hop véi glucd tao thanh disacarit 1a thanh phan chinh cua dudng thudng. Cac
chuyén hoa sau day cho phép két luan rang (-)-fructdza 1a mot xéton (khéng phai andéhyt) va

nhom cacbonyl nam ¢ nguyén tu C, tirc 1a 2-xétohecxdza.

H,OH H,OH H,OH H;
(|3=O (lj(OH)CN (lj(OH)COOH (leCOOH
GHOH _yen,  (HOHM - Thiy phan_ (HOH HI, °C GH>

HOH HOH HOH ﬁZHQ
CHOH CHOH CHOH (|?H2
CH,OH CH,OH CH,OH CHj;
Fructbéza Xianhydrin Axit 6xicacbbxylic Axit 2-métylcapréic

15.5. HOA LAP THE CUA (+)-GLUCO.
Cong thtc cu tao cua glucd nhu da biét trén day c6 chira 4 nguyén tir cacbon bat dbi

xtng. Cong thirc cau tao ndy c6 thé viét dudi dang Fisho nhu sau:

CHO
H—/—OH
HO——H
H—7—OH
H——OH
CH,OH

Véi sb lugng 4 nguyén tir cacbon bat dbi ximg hop chit glucod ton tai dudi dang 16 dong

phan quang hoc (tirc 1a 8 cip dbi quang). Tat ca 16 ddng phan quang hoc nay dén nay di duoc
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tach ra dudi dang cac hgp chat tinh khiét hoac bang con duong tong hop hodc bang con duong

chiét tach tir thuc vat. Trong sé 16 dong phan nay chi co (+)-glucd, (+)-mantd va (+)-galactd
duoc tim thiy voi nhitng luong 16n. Mit khac trong 16 dong phin noi trén chi co (+)-glucd
dugc tim thiy phd bién dudi dang moéndsacarit.

15.6. CAU HINH CUA (+)-GLUCO.

Nhu dd néi & trén ciu hinh cua (+)-glucd c6 thé 1a mot trong bét ki 16 dong phan da
néu. Vay can phai x4c dinh coéng thirc cau tao ndo 1a cau hinh cau tao cta (+)-glucd. Nam 1888,
nha bac hoc Emin Fisho da tién hanh nghién ctru van dé nay va dén nam 1891 ong ta di cong
nhan cac két qua thu nhan duoc rat tot dep. Ciing chinh nhd két qua cta sy nghién ctru ndy nim
1902 Fisho di dugc trao giai thuong Noben. Duéi ddy 1a mot sé diém co ban vé ndi dung cia
viéc chtrng minh cdu hinh (+)-glucé cta Fisho.

Do thoi bay gid chua c6 phuong phap chimg minh cdu hinh bang cdu hinh tuyét d6i nén
Fisho d3 cho ring (+)-glucd c6 thé 1a mot trong 2 ddng phan ctua mot cip ddi quang. Vi vay dé
don gian hon Fisho d4 bo di 8 cAu hinh c6 thé c6 cta (+)-glucd ma chi nghién ctru 8 cong thire

d6ng phan con lai I-VIII trong ¢6 nhém —OH ciia Cs ndm & bén phai.

CHO CHO CHO CHO
H——OH HO——H H——O0H HO——H
H——OH H——OH HO——H HO——H
H—/—OH H—/—OH H—/OH H—/—OH
H—/—OH H—/—OH H—/OH H—/—OH

CH,OH CH,OH CH,OH CH,OH

I II I11 v

CHO CHO CHO CHO
H—/—OH HO——H H—/—OH HO——H
H——OH H——OH HO——H HO——H

HO——H HO——H HO——H HO——H
H—/—OH H—/—OH H——OH H—/——OH
CH,OH CH,OH CH,OH CH,OH
v VI VII VIII

Mait khac co s& cua qua trinh chiing minh la dua vao sy twong tac gitra (+)-glucd va
andopentd: (-)-arbind. Vi vay Fisho di tién hanh xem xét cdu hinh ctia andopentd. O ddy ong
chi xét 4 cau hinh IX-XII v6i nhém OH ctia nguyén tir cacbon bat di xtmg dudi cting nam vé

phia bén phai.
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CHO CHO CHO CHO
H———OH HO——H H——OH HO——H
H—/—O0H H——O0H HO——H HO——H
H——OH H—/—OH H—/—OH H—/—OH

CH,OH CH,OH CH,OH CH,OH

IX X XI XII

So db ching minh cua Fisho nhu sau:

1. Khi 6xy hoa (-)-arbind bang axit nitric thu dugc mot axit dicacboxylic quang hoat.
Nhu trén d3 noéi, vi nhom OH ciia nguyén tir cacbon bat d6i xtng dudi cing trong (-)-arbind
nim & phia bén phai cho nén theo két qua cua phan tng 6xy hoa trén day thi nhém OH cua
nguyén tir cacbon bat ddi xtng trén cing phai ndm vé phia bén trai twong ty nhu X hodc XII

néu khong s& thu duoc san pham khong quang hoat.

CHO COOH
HO———H HO——H
HNO3
S HANO3 S
H———OH H———OH
CH,OH COOH
X hoac X1l Quang hoat
CHO COOH
H———OH H———OH
I HNO;3 I
_—
H———OH H———OH
CH,OH COOH
IX hoac XI Haop chat mézo(khéng quang hoat)

2. (-)-Arbind co thé chuyén hoa thanh (+)-glucd va (+)-mantd bang phan tng Kiliani-
Fisho. Do d6 (+)-glucd va (+)-mant 1a nhitng dong phan epime-tic 1a 2 anddza thu nhan dugc
trong két qua ctia mot phan tng tong hop chi khac nhau duy nhat vé cau tao boi cdu hinh C,. Do

d6 (+)-glucd va (+)-mantd co thé c¢6 cau hinh III va IV hoic VI va VIIL.
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CN COOH “=0
CHO
HO——H HO——H * HO——H HO——H
] HCN H,O, H
H———OH H———OH H— 0)
H—F——OH
H———OH H——OH H——OH
CH,OH
(-)-Arbind CH,OH CH,OH CH,OH
X hoac XII CHO CHO
H———OH HO——H
Na(Hg) HO——H _ HO——H
va
H——OH H———OH
H———OH H———OH
CH,OH CH,OH

(+)-Glucé va(+)-Manté: 111 va IV hoac VII va VIII
3- Khi bi 6xy hoa bdi HNO; ca (+)-glucd 13n (+)-mantd déu cho mot san pham 1a axit

dicacboxylic quang hoat. Piéu d6 c6 nghia 1a nhom OH thudc nguyén tir C4 ndm & bén phai
gidng I va IV.
4- Oxy hoa mot hop chat hecxdza khac (+)-glucd tao thanh mét axit dicacboxylic (+)-

sacarit tuong tu nhu 6xy hoa (+)-glucd.

CHO COOH CH,OH
H OH H——OH H——OH
HO H HNO; HO——H HNO; HO———H
EEm—— —_—
H OH H——OH H——OH
H OH H——OH H——OH
CH,OH COOH CHO
11 Ia Déi quang cuaVv
(+)-Guld

Nhu vy (+)-sacarit axit ¢6 cau hinh IIla nén (+)-glucd phai c¢6 cau hinh III. Do dé (+)-
mantd c¢6 cdu hinh IV.

Trong cong thirc cau tao III, nhém OH thudc nguyén tir cacbon bat ddi ximg dudi cing
nam vé phia bén phai nén n6 ¢ cau hinh D- tic 13 (+)-glucd ¢ cau hinh D. Hop chat dbi quang

cua no co cau hinh L.
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CHO CHO
H———OH HO——H
HO——H H———OH
H———OH HO——H
H———OH HO——H

CH,OH CH,OH
D-(+)Glucd L-(+)-Glucd

15.7. CAU TAO DANG VONG CUA D-(+)-GLUCO.

Cong thirc cdu tao D-(+)-glucd dugce Fisho ching minh trén day tuy thoda min duoc
nhimg tinh chit quan trong cta hop chét pentadxiandéhyt nhung trong mot sé trudong hop thuc
té sau day khong thé giai thich duoc bang cong thirc cu tao do.

1- D-(+)-Gluco khong tham gia mot s6 phan tmg dic trung cho hop chat andéhyt. Vi du
n6 khong tham gia phan tmg véi thude thir Ship (1am mat mau dung dich didxyt luu huynh SO,
trong 0,025% dung dich fucxin) hoac khong tham gia phan trng v4i bisunfit natri.

2- D-(+)-Glucb ton tai dudi 2 dang ddng phan: Mot D-(+)-gluc tinh thé (t,.=146°C) khi
hoa tan vao trong nudc lac dau c6 d6 quay cuc 1a [a] =+112° nhung sau d6 giam dan xudng con
+52,7°. Mot D-(+)-glucd khac (t,.=150°) khi tan trong nudc c¢6 d6 quay cuc tir +19° ting dan 1én
dén +52,7°. Bong phan c6 dd quay cuc cao ngudi ta goi 14 a-D-(+)-glucd, va dong phan c6 do
quay cuc thap goi 1a p-D-(+)-glucd.

3- D-(+)-Glucd tao thanh 2 ddng phan métyl-D-glucozit.

Ta biét rang néu andéhyt tac dung vdi ancol c6 xuc tac 14 axit s& tao thanh hop chit

axétal.
+ +
— cH—0 GH:OH. H_ CH—OCH; CH:OH. H_ i oc;
OH OCH;
Andéhyt Semiaxétal Axétal

Thé nhung khi cho D-(+)-glucd tac dung véi métanol va HCI di khong tao thanh axetal.
Mit khac hop chat nay khong bi thuy phan véi nudc dé tao thanh andéhyt va ancol nhu cac hop
chat semiaxétal. Ngoai ra métyl-D-glucozit dugc tao thanh ton tai dudi 2 dang dong phan: mot
ddng phan c6 nhiét do néng chay 1a 165°C véi goc quay cuc 1a +158° va mot dong phan khéac co
nhiét do néng chay 1a 107°C véi goc quay cuc 1a —33°. Nguoi ta goi dong phan thir nhat 13
métyl-a-D-glucdzit va ddng phan thir 2 1a métyl-p-D-glucozit.

T4t ca nhitng diéu duoc dua ra trén day sé duoc giai thich mot cach thich hop néu cong

nhan D-(+)-glucd c¢6 cau dang vong.
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H—C—OH

H—C—OH

HO—C—H

IlTa ITTb (B -D-(+)-Gluco) Illc

D-(+)-Glucb ¢6 céu tao dang vong nhu Ila va Illa, néu viét chinh xac hon la IIb va IIIb
con néu that chinh xéc 1a Tlc va Illc.

D-(+)-Glucd chi ¢6 kha ning tao thanh hop chéat semiaxétal bai vi nhom OH cia C; da
tuong tac vdi nhém OH cua Cs tao thanh cong thirc vong.

Tén tai 2 cong thirc dong phan cua D-(+)-glucd duoc giy ra boi cdu tao vong cd thém
mot nguyén tir cacbon bat dbi ximg C’|. Sy khic nhau vé ciu hinh ¢ nguyén tir cacbon nay di
dan dén tao thanh cac dong phan.

D-(+)-Glucd chi c6 thé tham gia mot s phan tng dic trung cho andéhyt nhung khong
tham gia phan tmg Ship c6 thé giai thich ring do sy t6n tai mot lugng rat nho (khoang 0,5%) &
dang andéhyt tyr do nhu cong thirc I nén khong du dé tham gia cac phan mg cong bisunfit hodc
phan tng Ship.

15.8. PISACARIT.

Disacarit 14 nhitng hop chit tao nén béi 2 phan tir mondsacarit. Dudi day chung ta s&
xem xét mot s6 disacarit quan trong nhu: (+)-mant6 (dudng mach nha), (+)-xenlobio, (+)-lactd
(duong stra), (+)-sacard (duong mia va cu cai duong).

15.8.1. (+)-Manto.

Puong mantd ¢ thé diéu ché bang cach thuy phan tinh bt boi dung dich axit hodc bang

phuong phap lén men trong ruou étylic.
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Cong thirc phan tr cia mantd la C,H,,0;;. Pudong mant6 tham gia cic phan ing véi

thudc thir Tolen, Felinh nén no 1a dudng khir hod. Mantd tac dung véi phénylhydrazin tao thanh
CipHy009  (=NNHC¢Hs), va bi oO0xy hod bdi nudc brom tao thanh  axit
mantdbindic(C;;H,;0,9) COOH. Pudong mantd cling ton tai dudi 2 dang a va B voi [a] =+168
va+112.

Tat ca cac két qua thu nhan duoc trén day cho thdy rang (+)-mantd c6 chira mot nhdm
cacbonyl dudi dang biaxétal hoat dong manh nhu trong cac hop chit monédsacarit. Khi bi thuy
phan bang dung dich axit hodc boi xuc tac men (+)-mantd chuyén hoa thanh D-(+)-glucd. Do
d6 (+)-mantd duoc ciu tao tir 2 gbc D-(+)-glucd va thudc vao loai hop chét glucozit. Tir d6 co
thé suy ra (+)-mantd ¢ cau tao sau day:

H
H,0H
0

HO

4-O-(a-D-glucépiranbzyl)-D-glucopirandza

15.8.2. Xenlobio.

Xenluld c6 cong thirc phan tir 1a (C4H;9Os),. Dudi tdc dung cia axit sunfuric va anhydrit
axétic trong nhiéu ngdy s& xay ra phan ung axétyl hoa va thuy phan tao thanh dctaxétal (+)-
xenluld. Néu thuy phan bang kiém s& thu duoc (+)-xenlobid.

Xenlobio c6 cong thire phan tir 1a C,H», O thudc loai dudong khir hod twong ty nhu (+)-
mantd duy chi khac nhau mot diém 13 n6 bi thuy phan boi men emuxin chi ¢6 tic dung thuy
phan cac lién két B-glucozit do d6 co thé két luan rang cac gbc D-glucd trong xenldbid két hop

v6i nhau boi lién két B-glucdzit chir khong phai a-glucdzit nhu trong mantd.

H

H,OH 0 H H
HO OH

HO OH
HO O
OH 0
H H CH,OH
H
4-0-(P -D-glucdpirandzyl)-D-glucdpirandza

15.8.3. (+)-Lactd.
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(+)-Lacto c6 trong thanh phan cta stta khoang 5%, c6 cong thuc phan tor Ci,H,,0q;

thudc loai duong khir hoa. Khi bi thuy phéan boi axit tir (+)-lacto thu dugc D-(+)-lactdé va D-(+)-

galacd voi luong bang nhau. Do d6 (+)-lactd 1a mot hop chit glucozit duoc tao thanh tir D-(+)-

OH H H
H,OH o OH
H HO OH
HO 0] 4
OH CH,OH
H H H

4-0O-(B-D-galactépirandzyl)-D-glucépiranéza

gluco va D-(+)-galactd.

15.8.4. (+)- Sacard.
(+)- Sacard 1a duong kinh thuong ding duoc san xuat tir dudng mia hay duong ci cai.
(+)- Sacard c6 cong thirc phan tir C;,H»,0;; thudc loai duong khong khir hoa — ¢6 nghia 1a n6
khong c6 nhém andéhyt hoac x€ton tu do. Khi bi thuy phan béi axit loang hoac men invectaza
tir (+)- sacard thu duge D-(+)-glucd va D-(-)-fructd v6i lwong nhu nhau. Két hop véi mot sb
phuong phap phan tich vat 1y khic nhau, nguoi ta d3 di dén két luan rang (+)- sacard 1a hop

chat B-D-fructdzit va o-D-glucdzit.

H
H,OH o
HO CH,OH O H
H HO
OH
H 0 HO H
(+)-Sacard

15.9. POLYSACARIT.

Polysacarit & nhitg hop chit dugc tao thanh tir nhidu gbc méndsacarit. Twong ty nhu
cac hop chét disacarit, cac gbc mondsacarit trong phan tir polysacarit két hop voi nhau bang lién
két glucozit va cac lién két nay bi phan huy trong cac phan tng thuy phan. Hai hop chét quan
trong nhat cua polysacarit trong ty nhién 1a tinh bot va xenluld. Ching c6 cong thic
(C6H,¢05),. Pay 1a nhiing hop chit co y nghia rat quan trong ddi véi doi séng con ngudi.

15.9.1. Tinh bot.

Tinh bdt chura trong hat va trong cu cua thuc vat. O dang hat, tinh bot khong hoa tan
trong nude lanh. Khi bi phd huy 16p vo boc bén ngoai va nghién nho, tinh bot ¢ kha nang né ra

trong nudc lanh va tao thanh hé phéan tan keo. Trong nudc ndng phan hoa tan cia tinh bot keo
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tu lai v&1 nhau tao thanh gen ho keo. Thuong thi tinh bdt chira khodng 20% chat hoa tan trong

nudc goi 13 amilépectin. Ca 2 phan nay déu c6 cong thirc (C¢H,¢0s),. Khi bi thuy phan boi axit
hoic duédi tac dung ctia men, tinh bot bién thanh dectorin (hdn hop polysacarit c6 phan tir
luong thap), (+)-mantd va cudi cung tao thanh D-(+)-glucd. Ca amiléza 14n amildpectin déu
duoc tao thanh tir gdc D-(+)-glucd nhung chi khac nhau vé sb lugng va dang phan tu.

a. Céu tao ctia amiloza.

Khi bi thuy phan amiloza trudc hét tao thanh hop chat disacarit (+)-mantd va sau do tao
thanh mondsacarit 1a D-(+)-gluco. Diéu d6 co nghia 1a amil6za dugc tao thanh tor mot luong 1om
gbc D-(+)-glucd ma trong d6 ching két hop voi nhau bang lién két a-glucdzit thudc nguyén tir

cacbon C; va C,4

H H H
H,OH H,OH H,OH
~ 0 0 0
0
HO H/ HO H/ HO H
OH OH OH T,
H o) H o) H o)

Amiléza

b. Céu tao cia amilopectin.

Amildpectin khi bi thuy phan cho mét san pham duy nhét disacarit 12 (+)-mantd. Do d6
twrong ty nhu amiléza, amilopectin dugc tao thanh tir cac gbe D-glucd nhung cd ciu tao phirc
tap hon. Bang cac phuong phap phan tich vat 1i hién dai, ngudi ta di di dén két luan ring:
amilépectin co cAu tao phan nhanh chtra khoang 20-25 gdc D-glucd. Cac mach nhanh nay lién

két voi nhau bang nguyén tir 6xy thude C, v6i nguyén tir cacbon Cg.

HOH HOH

H
HOH

H

Amllopectln
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15.9.2. Xenluld.

a. CAu tao.

Xenlul6 1a thanh phén chinh ctia g va cac soi tu nhién nhu s¢i bong, soi gai, soi
day...Xenluld khong tan trong nudc. N6 1a loai dudng khong khir hod va cé phan tir luong rat
16n. Khi bi thuy phan hoan toan xenluld cho mot san pham mondsacarit duy nhat 13 D-(+)-
glucd. Do d6 cho phép két luan rang xenluld ciing tuwong ty nhu tinh bot dugc cau tao tir cac gbe
ctia D-glucd. Bang cac phuong phap phan tich hién dai, nguoi ta da két luan rang khac véi tinh

bot, céc lién két glucdzit trong xenluld 1a loai lién két 1-4 p.

H H H
H,OH Ol H,OH
~ 0

HO o) HO o)
0 ™~
OH CH,OH OH
H H

Xenluld

b. Cac phan tng cua xenluld.

Xenluld bi thuy phan boi axit vo co tao thanh (+)-glucd. Mit khac néu phan tir xenluld
chua bi pha v& thi mdi mot don vi vong c6 chira 3 nhéom OH. Chinh cac nhém nay s& tham gia
vao mot s6 phan mg.

1- Nitrat xenlulo.

Xenlul6 twong tu nhu cac ancol c6 kha nang tham gia cac phan g este hod. Khi no tac
dung véi hdn hop axit nitric va sunfuric tao thanh nitrat xenluld. Hop chét nay (khi ca 3 nhom
OH dugc thay thé bang nhom ONO,) duoc st dung lam thudc sung. Hop chat pirocxilin (khi 2
nhém OH ciia xenluld bi thay thé bai ONO,) duoc str dung san xuit phim anh.

2- Axétat xenlulo.

Duéi tac dung cia axetandéhyt, axit axétic va axit sunfuric xenluld chuyén hoa thanh
trinitrat xenlul6. Cac hop chét axétat xenluld dugc st dung lam phim anh, lam soi dét vai (soi
axétat, so1 to lua axétat).

3- To lua nhan tao va xélofan.

Néu cho ancol tac dung véi diunfua cacbon va dung dich NaOH s& thu dugc hop chét
xantogenat.

+

RONa + S=(C=§ —» Ro—ﬁ—SNa —H , ROH + CS,

Xenluld ciing tham gia phan tng twong ty nhu ancol tao thanh hop chat xantdgenat.
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[CeH702(OH)3]ln  + nNaOH ——> [CsH;0,(OH)3.NaOH]

€S, (CeHs04—OCS;Na)y + nH,0

Dung dich xantégenat trong kiém sau khi duoc din qua bé chira H,SO, va kéo thanh soi
s& thu dugc to nhan tao viscd. Néu hoa déo xantdgenat bang glyxérin va can thanh cic man

mong ta c6 mang xélofan.
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CAU HOI ON TAP VA BAI TAP CHUONG 15

15.1. Cho Glucdzo tac dung véi HIO, s& thu dugc nhimg loai hop chat nao.

15.2. Hoan thanh cac so dd phan tng sau day:
A+ 4HIO4 —> 3HCOOH + HCHO + OHC—COOH

B + 5HIO4 —> 4HCOOH *+ 2HCHO
C + 3HIO4 —> 2HCOOH + 20HC—COOH

D + 4HIO, —> 4HCOOH + OHC—COOH

15.3. Viét cong thic cu tao ctia cac hop chat tao thanh khi cho D-(+)-galactozo tic dung véi:

a. Hydroxylamin b. Dung dich nuéc Brom
c. HNO; d. HIO,4

e. CH;0H/HCI f. NaBH,

g. Phenyl hydroxylamin h. (CH;CO),0

i. CH;0H/HCI tiép theo dimetyl sunfat/NaOH
j. Dung dich nuéc Brom tiép theo CaCOs, tiép theo H,O,/Fe*"
15.4. Thyc hién so dd chuyén hoa sau:
CICH,CHO + BrMgC=CMgBr + OHCCH,Cl — A(C4Hg0,Cl,)
meso-A  + KOH — B(CgHgO, - Epoxi)
B + H,O/HO" — C(C¢H;¢04)
+  Hy, Pd/CaCO; ——> D(C4H;,04)
+  KMnOy (lodng, lanh) —— E + E' (C& hai déu la C¢H,40¢)
+  peaxit focmic ——  F(C4H 404)

+  Na/NH; —> G(CgH20y4)

QO O g g O

+  KMnOy (loang, Ianh) —> H(C¢H140¢)
C + peaxit focmic —— I + I' (C& hai déu la C4H,404)

15.5. Salixin (Cy3H;307), c6 trong loai cdy Salix, bi thuy phan bdi men Emuxin tao thanh D-

glucdzo va Saligenin(C;H;O,). Salixin khong c6 phan mg véi thude thir Tollen, khi bi oxi hoa

bdi CH;COOH tao thanh mot hop chat ma khi thuy phan hop chit nay thu dugc D-glucdzo va

Anhydrit Salixilic. Metyl hoa Salixin thu duoc pentametyl Salixin, khi thuy phan hop chat nay

tao ra san phém 2,3,4,6-tetra-O-metyl-D-gluc6zo. Xac dinh cong thure cAu tao cua Salixin.

TAI LIEU THAM KHAO CUA BAI TAP CHUONG 15

[1]. Ngo thi Thuan, Bai tdp hoa hoc hitu co (2008), Nxb. Khoa hoc va K¥ thuat, Ha Noi.
[2]. Thai Doan Tinh, Bai tdp co so hoa hoc hitu co (2005), Nxb. Khoa hoc va K¥ thuat, Ha

Noi.
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Chuong 16

AMINOAXIT VA PROTIT.

16.1. MOT SO KHAI NIEM MO DAU.

Tén goi protit bit ngudn tir tiéng Latinh proteios c¢6 nghia 13 thir nhat. Tén goi nhu thé co
nghia rat thich hop bai vi trong tit ca cic hop chit héa hoc prétit 1a hop chat quan trong bac
nhat dé tao thanh su song. Protit khong chi 12 thanh phan co ban dé cau tao nén cic co quan ma
n6 con 1a ngudn cung cip moi nhu cau can thiét cho cac hoat dong cia sy song.

Du6i quan diém hoa hoc, protit 13 hop chat cao phéan tir-polyamit dugc tao thanh tir cac
mondme ai-amindaxit. Trong thanh phan ctia mot phan tir protit co thé c6 hang trim hodc hang
ngan gbc amindaxit. Cho dén nay nguoi ta méi biét duge khoang trén 20 loai amindaxit khac
nhau. Nhimg su t6 hop cua cac amindaxit nay rat da dang va phong phu va 1a co s¢ dé tao nén
cac co quan khac nhau cua dong vat. Bé duy tri su sdng va su phat trién, trong cac co thé cua
dong vat c6 td1 hang ngan loai protit khac nhau, mat khac ddi voi nhirng loai dong vat nhét dinh
c6 cac dac trung cua no.

A. AMINOAXIT.

16.2. CAU TAO CUA AMINOAXIT.

Trong bang dudi day 13 cong thirc cdu tao va tén goi clia 26 loai amindaxit 6 trong protit.
Mot s6 amindaxit co danh dau * 13 nhitng hop chét co thé khong tong hop duogc tir cac chat lay
tur thure an.

T4t ca cac amindaxit déu 1a nhiing a-amindcacboxylic axit. Trong 2 truong hop prolin va
oxyprolin nhém amind tham gia tao thanh vong pirdlidin. Trong mot sé truong hop amindaxit
con chira thém mot nhom cacbdxyl ther 2 (vi du nhu acparagic hay glutamic axit) hodc nhom
cacbonyl nhu acogin. Loai amindaxit nay dugc goi la amindaxit axit. Mgt s6 aminoaxit co chira
nhom bazo nhu lizin, arginin, gistidin dugc goi la amindaxit bazo.

16.3. AMINOAXIT TUONG TU NHU CAC ION LUGNG CUC.

Thudng thi cac amindaxit duoc biéu dién 13 nhimg hop chat c6 chira nhom amind va
nhom cacbéxyl H,NCHRCOOH nhung trong thyuc té mot sb tinh chét hod 1i ciia nd khong phan
anh phu hop vé6i cong thirc cau tao nay.

Bang mot s6 amindaxit quan trong cua protit.

Tén goi Viét tat Cong thirc
Glyxin Gly

H3NCH,COO"
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(+)-Alanin

(+)-Valin

(-)-Leixin

(+)-1z6leixin

(+)-Asparagic axit

(-)-Aspagin

(+)-Glutamic axit

(+)-Glutamin

(+)-Lizin

(-)-Oxilizin

(+)-Arginin

(-)-Serin

(-)-Treonin

(-)-Cystein

(-)-Cystin

(-)-Metionin

Ala

Val*

Leu*

[le*

Asp

Asp-NH,

Glu

Glu-NH,

Lys*

Oly

Arg*

Ser

Tre*

Cys

Met

CH3$HCOO_
+NH;

(CH3)2CHC|1H—COO'
+NH3

(CH3)2CHCH2(|:HCOO_
+NHj3

CH3CH2CH(CH3)|CHCOO'
+NH3

HOOCCHz(leCOO'
+NH3

HzNCOCH2|CHCOO'
+NH3

HOOCCHZCHzcliHCOO'
+NH3

HzNCOCHQCHzcliHCOO'
+NH3

H2NCH2CH2CH2CH2|CHCOO-
+NH3

H2NCH2|CHCH2CH2|CHCOO'
OH +NHj3

HzNﬁNHCH2CH2CH2(|ZHCOO'
+NH, NH,

HOCH2|CHCOO'
+NH3
CH3(|3H—(|3HCOO'
OH +NHj;

HOCHleHCOO'
+NHj3

'OOC(leCHz—S—S—CHz(llHCOO'

+NH3 +NHj3

CH3SCH2CH2C|IHCOO'
+NH3

http://hhud.tvu.edu.vn




Dao Hung Cuwong 217

-)-Phenylalanin Phe*
(-)-Pheny
QCHZCHCOO'
N
+INH3
(-)-Tyrozin Tyr
HO—OCHZ(EHCOO'
+NHj3
(+)-3,5-dibromtyrozin -
HO CH2|CHCOO"
+NHj3
Br
(+)-3,5-diiddtyrozin .
HO CHz(leCOO'
+NH;3
I
()-Tryptophan Try* CH,CHCOO

Sk
)
H

(-)-Prolin Pro
(N coo

H H
(-)-Oxiprolin Opr HO
Z . Y coor
/N\
H™ TH
(-)-Histodin His N
/AK—CHﬂCHCOO'
ITI +NH3
H
(+)-Tyroxin I I

HO O CHQ?HCOO_

+NH3
I

1- Khac v6i amin va axit cacboxylic cac amindaxit 1a nhimg hop chat t6n tai dudi nhiing
tinh thé khong bay hoi va nong chay ¢ nhiét o rat cao ciing v6i su phan huy.

2- Cac amindaxit khong tan trong cic dung moéi khong phan cuc nhu ete, ete dau hoa,
benzen nhung lai tan t6t trong nudc.

3- Dung dich nuéc cua amindaxit c6 moémen ludng cuc rat cao.

4- Cac hing sb axit va bazo clia cac nhom —COOH va —NH, clia amindaxit rat nho so vé6i

cac axit cacboxylic va amin tuong Gng.
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Tat ca céc tinh chat khac biét trén day ciia amindaxit s€ dugc giai thich thod man khi

biéu dién cong thirc cau tao clia cac amindaxit 1a nhitng ion ludng cuc.

H;N—EHR—COO
ey

Theo cu tao (I), cac tinh chét vat 1i nhu nhi¢t d§ nong chdy, d hoa tan, momen ludng
cuc nhu dd néu & cac diém 1, 2, 3 trén ddy sé& rat pht hop v6i mot mudi nhu vay. Cac hing sb
axit va bazo ciing dé dang giai thich vi réng trén thue té K, dugc xac dinh béi ion amoni RNH;

va K, duoc xéac dinh bdi ion cacboxylat RCOO'.

H;0" + H,NCHRCOO

H;NCHRCOO™ +  H,0

Axit
_ [H30"][H,;NCHRCOO]
4 [H;NCHRCOOT
H;NCHRCOO™ + H,0 HO" + H;NCHRCOOH
Bazo .
K= [HgNCIjRCOOH][HO']
[H;NCHRCOO']

Trong thuc t€ tuy thudc vao moéi trudong ma cac amindaxit ton tai chung c6 thé chuyén
hoé theo so do sau:

+ +

H H

H,NCHRCOO —~ H;N—EHR—COO" H;NCHRCOOH

IT I 11T
Qua so d6 chuyén hoa nay, ta thiy cac ion II va III c¢6 chira nhém —NH, va —COOH.

Chinh su ton tai cia cac nhom nay di cho phép cac amindaxit tham gia mot sé phan tmg cho
cac hop chit amin va axit cacboxylic.

16.4. PIEM DANG DPIEN CUA AMINOAXIT.

Néu ta cho dung dich amindaxit vao trong mot dién truong thi phu thudc vao dung dich
c6 tinh axit hay bazo ta s& quan sat thay cac hién tuong khac nhau. Theo so d6 chuyén ho4 trén
day trong dung dich kiém manh noéng d6 cta anion II s& 16n hon ndng d6 cua cation III va do d6
amindaxit s€ chuyén dich vé phia andt. Trai lai trong dung dich axit manh, néng do cua cation
11T 16n hon anion II va do d6 amindaxit s& chuyén dich vé phia catét. Néu nhu ndng do cua II va
I1I bang nhau thi lac d6 ta s& khong quan sat thdy mot s chuyén dich ndo cta amindaxit. Bat ki
mot phan tir amindaxit ndo trong diéu kién ndy ciing déu t6n tai dudi dang vira 13 cation va do
d6 mdi mot su chuyén dich dién tr nao cua mot phan tr amindaxit vé mot phia dién cuc s€ dugc

bu lai ngay 1ap tirc boi su chuyén dong nguoc lai. Nong do ion hydrd ma tai d6 mot phén tir
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aminoOaxit nhat dinh khong bi dich chuyén boi tadc dung cua dién truong duoc goi 1a diém dang

dién cua aminoaxit do.

16.5. CAU HINH CUA AMINOAXIT THIEN NHIEN.

Nhu ta d biét cac amindaxit déu co chira it nhat mot nguyén tir cacbon bat ddi xing (trir
glyxin). Qu4 trinh nghién ctru ho 1ap thé cua cic amindaxit thién nhién da chi ra rang chung c6

cing mot loai cdu hinh va cdu hinh d6 gidng nhu cu hinh L-(-)-glyxerandehyt.

CHO COO
HO H H2N+H
CH,OH R
L-(-)-Gyxérandéhyt L-Amindaxil

16.6. TONG HOP CAC AMINOAXIT.

Phuong phép quan trong nhat dé tong hop cac amindaxit 1a amin hoa cac o-halogenaxit
sau day:

1- Phan tmg amin hoa tryc tiép o-clo va a-bromcacboxylic axit.

Vi du:

CHyCH,COOH 222 B CHs—(H—COOH NH; CHCHCOO!

Br +NH3
Alanin

CHy(COOC,Hs), S2HSONa, ¢ cri(cooc,ty), SetseHaCl, C6H5CH2—$(COOC2H5)2

H
. )
KOH. {C HCl , ¢ {,CH,CH(COOH), 22§ CoHisCHA0(COOH),

0 NH Br
_tC C6H5CH2(|3HCOOH N, C6H5CH2(|JHCOO'

Br +NH3
Phénylalanin

2- Tong hop Gabrien.

i i
NK" + CICH,COOC,Hs —> NCH,COOC,Hs
| Etylcloaxétat |

Phtalimit kali

COOH
HCLHO_ - | H3NCH,COOH + [::::[:
COOH
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16.7. CAC PHAN UNG CUA AMINOAXIT.

Phén Ung cta amindaxit nhin chung 1 nhitng phan tmg cua cic hop chéat chira nhom
amind va nhom cacbonyl.

B. PEPTIT.

16.8. PINH NGHIA, PHAN LOAI VA CAU TAO.

Peptit 1 nhitng hop chat amit dugc tao thanh do két qua phan tng clia nhoém amind va
nhém cacbényl cta cic amindaxit v6i nhau. Nhom amit -NHCO- trong cic hop chéat nay
thudng duoc goi 13 lién két peptit. Cac hop chit peptit duoc phan loai thanh méndpeptit,
dipeptit, tripeptit...cho dén polypeptit phu thudc vao sd luong nho hon 10.000 thi goi 1a
polypeptit, con néu 16n hon 10.000 thi goi 14 prétit.

Khi viét cac cong thirc ctia cac peptit dé thuan tién nguoi ta thuong dung cac ki hiéu viét
tit ciia cdc amindaxit trong d6 nhém amind duoc quy dinh viét & phia bén trai va nhom
cacboxyl tur do ¢ bén phai.

Vi du:

i

|
H R H 0) H R
H3IJ\FICH2CONHCH2COO' H3ItICH2CONHCHCONHCHCOO'
Glyxylglyxin CH,CgHs
Gly-Gly (dipeptit) Glyxylalanylphénylalanin

Gly-Ala-Phe (tripeptit)

H3ItIC|3HCO(NH(|3HCO) nNH(leCOO'

R R R
Polypeptit
Céc phuong phap phan tich hod li va rengen cho thiy rang tit ca cac nhom amit déu nam

trong mot mit phiang-tirc 14 nhdm cacbonyl nguyén tir nito va cac lién két cua cac nhom nay
nim trong mot mit phang.

16.9. CAC PHUGONG PHAP XAC PINH CAU TAO CUA PEPTIT.

Dé x4c dinh cu tao cia mot hop chét peptit da cho can phai:

1- Xéc dinh nhitng amindaxit nao c6 trong thanh phan phén tir cta peptit.

2- C6 bao nhiéu loai amindaxit va s6 luong mdi loai 12 bao nhiéu trong phan tir ctia
peptit.

3- Cach thire tao lién két ctia cac amindaxit trong phén tir peptit.
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Hop chat peptit trudc hét duge thuy phan bang axit (khong thuy phan bang bazo vi san

phém tao thanh s& bi raxemic hod) va sau dé xac dinh khoi luong cua moi loai amindaxit tao
thanh sau phan Gmg. Phuong phép tot nhat hién nay thuong dugc dung dé tich cac amindaxit 1a
sic ki. Xéac dinh duoc sd lugng cua mdi loai axit ta c6 thé tinh dugc sé mol cua ching va tir do
suy ra ty I¢ cua cac amindaxit co trong phan tur peptit-tirc 1a xac dinh dugc cong thirc phan tir
tong quat. Sau d6 xac dinh phan tir lugng ctia phén tir peptit bang phuong phap vt 1i nhu do ap
suat tham thau, nhiéu xa rengen...va suy ra cong thirc phan tir cia peptit.

Pé xac dinh cach thirc tao lién két clia cac amindaxit trong phan tir peptit, ngudi ta sir
dung két hop 2 phuong phap: xac dinh nhom cudi mach va thuy phan timg phan. C6 nhiéu
phuong phap dé xac dinh nhém cudi mach cua peptit. Vi du phuong phép cia Sendrer sir dung

thanh cong bang cach ding hop chét 2,4-dinitrébenzen nhu sau:

OoN F + H2N$HCONH(|?HCOW — OxN NH?HCONH(EHCOW
R R' R R'

NO, NO, ;
Peptit Peptit duoc danh dau

Hel, ¢ NHCHCOOH + H3N(|JHCOO

R’
NO,
-(2,4-dinitréphényl)-amindaxit Amindaxit khéng danh dau

Sau khi tach dugc N-(2,4-dinitrophenyl)-amindaxit, tiép tuc tach riéng cac amindaxit va
qua dé nhan xét, két luan vé su tao lién két cua chung véi nhau.

16.10. TONG HGP CAC PEPTIT.

Phuong phép polyme hod cac amindaxit dé tao thanh polypeptit voi phan tir lwong cao
c6 ¥ nghia trong cong nghiép va doi song. Nhung dé didu ché cac peptit ¢ ciu tric tuong tur
nhu peptit tu nhién thi phuong phap nay khéng thich hop. Do d6 ngudi ta tién hanh diéu ché cac
peptit bang mot s6 phuong phap khac. Van dé ¢ tinh chat quyét dinh dugc dit ra 1a phai bao vé
cac nhom amind trong qua trinh tong hop. Phai 1am sao cho sy két hop ctia nhoém cacboxyl cua
phan tir amindaxit nay voi nhom amind cua phan tor amindaxit kia khong xdy ra sy phan ung
gifra cac nhom cacboxyl va aminé ctiia cung mot phan tr amindaxit. Vi du phai lam sao cho khi
didu ché glyxylalanin thi khong xdy ra phan tng tao thanh glyxylglynin. Diéu d6 c6 thé dicu
chinh dugc néu dua thém vao nhém amind mot nhoém chire khéac c6 tac dung lam cho kha nang
phan tng cua nhom aminé giam di.

Vi du:
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H;NCHCOO —> Q—NHCHCOOH —> Q—NHCHCOCI B&o vé
| | | nhém amind
R R R
Q—NH|CHCOC1 + HﬂcleCOO'—» Q—NHCH—C—NHCHCOOH ~ Taolién
R R O R két peptit
Q—NHCH—C—NHCHCOOH —> H;NCH—C—NHCHCOO" Téch nhom
| I | | I bo vé Q
R O R R O R

Trong phan tng trén ddy, nguoi ta da bao vé nhom amind cua glyxin bang Q-C¢Hs- sau
d6 chuyén nhom glyxin thanh cloranhydrit rdi cho phan tng véi alanin. Cac phan tGng diéu ché

c6 thé viét lai duéi dang ddy di nhu sau:

than hoat tinh
200° C

CeHsCH,OH

COo + Ch Cl—ﬁ?—Cl > C6H5CHZO—ﬁ—Cl

CeHsCH,OCOCI + H3ItICH2COO'—> CeHsCH,OCONHCH,COOH SOCh,

—+ -

C¢HsCH,OCONHCH,COCI H;NCH(CH;)COO C6H5CH20CONHCH2CONH$HCOOH
) CH3

Hy, Ni + )
—2 " H3NCH2CONH(|JHCOO + CgHsCH; + CO,

CH;

Gly-Ala

C. PROTIT.

16.11. PHAN LOAI VA SU BIEN TiNH CUA PROTIT.

16.11.1. Phan loai.

Protit dugc phan thanh 2 loai chinh: prétit dang soi va proétit dang cau. Protit dang soi
khong tan trong nudce, co thé kéo thanh soi. N6 14 co ban dé tao nén cac co dong vat. Cac protit
ctia loai nay vi du nhu keramin cé trong da, toc, xwong...midzin cé trong cac bap co...

Protit dang ciu tan trong nudc, trong dung dich axit lodng, bazo lodng hodc cac mudi.
Céc prétit cua loai nay dong vai tro diéu khién cac hoat dong cua su séng nhu cac loai men, cac
loai hocmon. Vi du inxulin c6 trong da day, anbumin cuta trimg, hémogldbin cua mau...

16.11.2. Sy bién tinh.

Su két tua khong thuan nghich cta protit goi 13 su bién tinh. Hién tuong nay thuong xay
ra dudi tdc dung cta nhiét do, axit, bazo hodc mot s6 tac nhan khac. Vi du su két tha cua tring
1a biéu hién su bién tinh cua anbumin. Sy bién tinh cta protit 1am bién d6i hoan toan cac tinh

chat cta protit va lam mat han tinh chat sinh hoc cia no.
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16.11.3. Cau tao cua protit.

Thudng ngudi ta xem xét cdu tao cta cic protit bang cach phan thanh 2 loai. Loai thir
nhat 13 cdu tao ma trong d6 cic nguyén tir két hop véi nhau bang lién két cong hoa tri dé tao
thanh cac ciu tric khong gian dang vong, dang 13 hodc dang cau.

1- Loai céu tao thir nhat.

Trong céu tao loai ndy cac protit dugc tao thanh tir nhitng mach peptit-tirc 1 cac goc
amindaxit. Khic voi cac peptit, chung c6 phan tir lwong 16n hon (trén 10.000) va ciu tao phirc

tap hon.

2- Loai céu tao thir 2.

Céc phuong phap phan tich vat 1i hién dai cho thiy ring trong cau tao thudc loai ndy céac
protit thuong duoc lién két véi nhau béi cac cau ndi hydrd va dugc tao nén bing cac don vi cdu
trac 1ap lai gidng nhau. Tuy thudc vao ciu triic cia mach va cau lién két hydré ma cac protit co

dang khong gian khac nhau. Dudi day 1a mot so vi du vé cau triic cua protit.

| e |

c\/@\ C_
L W
H

ang phéng ziczac

/W

OlHRIﬁ

0
0]
Dang uén cong
H (”) }II H R
C N
YT Yy
0 H HR 0 H
H ﬁ) H R I|{ ﬁ)
C\ /é\ N C\

/\22

Mat phéng dang vong
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Dang la Dang xoan
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CAU HOI ON TAP VA BAI TAP CHUONG 16

16.1. a. Khai niém vé aminoaxit.

b. Phan loai aminoaxit. Giai thich aminoaxit thay thé va khong thay thé.
16.2. Trong dung dich axit manh, aminoaxit ¢6 hai nhém axit: NH;" va COOH

a. Nhoém nao c6 tinh axit cao hon.

b. Nhém nao uu tién cho proton khi thém kiém vao dung dich. Hop chét nao tao thanh.
16.3. Trong dung dich kiém manh, aminoaxit ton tai & dang NH, va COO'".

a. Nhom nao c6 tinh bazo manh hon.

b. Khi thém axit, nhdm nao wu tién proton héa. Hop chat nio tao thanh.
16.4. Hop chit A c6 cong thirc phan tir CsH,O,N phan tng véi HNO, giai phong N,, phan Gmg
voi etanol/HCI cho hop chat CsH;,0,N. Khi dun noéng A cho B c6 cong thic phan tr
CsH;0O,N,. Xac dinh cong thic cAu tao cua A, viét cac phuong trinh phdn tng xay ra va goi tén
B.
16.5. Viét cong thirc cau tao cua cac aminoaxit o cong thirc phan tir C,HoNO,. Goi tén va chi
r& dong phan quang hoc.
16.6. Viét phuong trinh phéan mg tong hop:

a. Leuxin tir rugu isobutylic

b. Lysin tir 1,4-dibrombutan

c. Prolin tir axit adipic
16.7. Hop chat A c6 cong thirc phan tir CsH;NO,, tan dugc trong ca axit va kiém, tac dung véi
etanol tao thanh chat C;H;sNO,. Khi dun néng A s€ giai phong NH; va chuyén thanh chit B ma
khi oxi1 hoa s€ tao thanh axeton va axit oxalic. X4c dinh cong thurc cAu tao cua A.
16.8. Hai chat dong phan A va B c6 cong thirc phan tir CoH;;NO,, déu tan trong axit va kiém.
Khi cho A va B tdc dung HNO, cho hai hop chit A’ va B’ ¢ cong thuc phan tr CoH,(O3, khi
dun néng A’ va B’ véi axit sunfuric ddc tao thanh C c¢6 cong thue phan tor CoHgO, roi oxi hoa
tiép cho axit terephtalic va CO,. Xac dinh cong thirc cAu tao cua A va B.
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