MOT SO PHAN UNG QUAN TRONG TRONG HOA HQC HU'U CO
I. MOT SO PHAN UNG SU DUNG DAN XUAT HALOGEN.
1. Phian @ng Wurtz: Hai phan to ankyl halogenua dudi anh hudng cua natri kim loai ghép doi lai véi nhau
thanh ankan. Phan (mg Wurtz chi c¢6 hiéu suét t6t khi diéu ché ra ankan c6 s6 chin nguyén tir cacbon va c6 céu
tao dbi xtmg xung quanh lién két cacbon-cacbon. Nghia 14 khi ghép hai gbc gidng hét nhau.
2C Hyp1 X + 2Na  —> C Hyp— CHopey + 2NaCl (1)
Co ché phan tmg: SN2

CH, X + 2Na — > CHy NS + NaX

0 o O\ s
CiHofiNa + GHpp = X—> GHy, = CGHyyyy + NaX

Phan tng canh tranh E2:

H
e./@’\ e
CnHZI.l + 1Na + CnH2r1 - X —> CnHZH + * CnHzn + NaX
Do hop chit ankylnatri tic dung rat manh vdi ete etylic, do d6 khong dung dietylete 1am dung méi cho
phan img ma dung dung moi la hidrocacbon.
2. Phan ing Correy-House

So d6 phan tng:

1.Li . CoHomi X
2CnHZr1+1X 2. CuIl [CnH2n+1]2Llcu 2] 3 CnH2n+1_CmH2m+1 (2)

Liti diankylcuprat
trong d6 ¢6 thé n=m hodc n#m.
Dan xuit CpyHom,1 X tdc dung voi liti diankylcuprat phai 1a dan xut chtra halogen lién két vé6i cacbon
bac 1 hoac cacbon bac 2, tuc 1a RCH,X hoac R,CHX, khong thé 12 din xuat halogen bac 3 R3CX. Truong hop
mudn ghép véi cacbon bac 3 thi ta chuyén din xuét halogen bac 3 thanh liti diankylcuprat rdi cho tic dung véi

dan xut halogen bac 1 hoic bic 2

i RCH,Br
(CH3);C—Br —El> [(CHy);CL,LICu ——2 > (CH;),C—CH,—R

Trong trudng hop hop chat co kim néi chung, co liti néi riéng khong thé didu ché mot céch dé dang
bang phan tng tryc tiép giita kim loai va dan xuat halogen, ta nén ding phan tng trao doi kim loai-halogen

theo so do sau:

R-X + R’-KL R-KL + R-X (3)
e (Can bang phan tng (3) chuyén dich theo chiéu tao san pham trong d6 kim loai lién két v&i gbc c6 6 Am
dién 16n hon. (R c¢6 do am dién 16n hon R’).

e Phan tng xay ra voi hiéu suét t6t khi X 1a Br va I. Khong xay ra khi X 12 Cl va F.



e Phan tng trao d6i kim loai-halogen theo so do (3) chii yéu duoc ding dé diéu ché hop chét co liti tir dan
xuét halogen kém hoat dong nhu halogenua aryl, vinyl, etinyl, vi cdc din xuat nay khé phan tng truc tiép

vai liti kim loai nhung lai khong khé khan gi khi phan ing véi n-Butyl liti.

BY@CI + CH3_(CH2)3_LI — L14©7C1 + CH3—(CH2)3—B1‘

3. Phan wng ankyl héa Haller-Bauer
Xeton c6 chtra hidro o tdc dung véi ankyl halogenua khi c6 mét bazo manh nhu NaNH,, KNH, tao ra

xeton ¢c6 nhom ankyl ¢ cacbon a.

I NaNH, O R—X P > R Z 4)
R—C—CH; W R—C4 g —> R—C_ - _ R_C\
3 CH, CH,-R-X CH,—R

Phan tng canh tranh 1a O-ankyl héa vi anion ¢ trén c6 dang cong huong:

@) Q
1 // /O
R_C\ o <> R—C\\
CH; CH,

Néu dan xuét halogen c6 do hoat dong hda hoc cao thi san phém O-ankyl 1a san phém chinh, con cac
dan xuat halogen c6 d6 héa hoc kém hon s& tao ra san pham C-ankyl héa 1a chu yéu.

Ankyl héa theo Haller-Bauer it khi dugc dp dung dé tong hop dan xuat ciia cdc xeton don gian, trir khi
can tong hop xeton c¢6 nhiéu nhém thé 1a cdc gdc ankyl ma dan xuit loai nay diéu ché bang cdc phuong phap

khdc rat khé khén, thi du c6 thé dp dung diéu ché hexametylaxeton:

Il Il
(CH3)3C_C_CH3 + 3CH3I + 3NaNH2—> (CH3)3C_C_C(CH3)3 + 3Nal + 3NH3

4. Tong hop Williamson: ancolat, phenolat tac dung voi dan xuit halogen hodc diankyl sunfat tao ra ete.

. Sn2 .
RONa + R'X — > ROR' + NaX (5)

e Co ché phan tmg S\2.
e Néu din xuét halogen R’X trong d6 R’1a gbc thom thi X phai 12 iot méi cho hiéu suét tot.
¢ Phan Ung canh tranh: ancolat vira 1a bazo manh, vira 1a tdc nhan nucleophin manh, do dé ching vira gay

phan tng E2, vira gdy Sx2. Chinh vi vay viéc chon cdc chit dé tién hanh tong hop Williamson sao cho

giam thiéu phan tng E2 12 viéc rat quan trong. Can nhé rang néu nhiét do cang cao, tic nhin c6 luc bazo

©

cang manh va kém phan cuc nhu NH, , C,HsO  thi cang uvu tién cho phan ting E2.

Thi du:
© ©
CHil + (CHj3),CHO — (CH3),CHCOCH; + 1 Sn2

© ©
CH;O + (CH3),CHI —> CH3;-CH=CH, + CH;OH + I E2



e t-Butylat kali 12 bazo manh, c6 thé tich 16n, khé tham gia phan tng Sx2, n6 1a téc nhén If tuéng gdy phan
ung E2.

5. Phén g cia hop chit Grignard: Victor Grignard phét hién va mé rong tng dung hop chét co magie

trong téng hop hitu co. Nho thanh cong d6 6ng dugc nhan giai Nobel ndm 1912.

5.1. Phan ting ctia Magie kim loai véi din xuat halogen.

Thudng cho phoi bao magie tic dung v6i dan xudt halogen ctia hidrocacbon trong ete khan:

R—X + Mg —&€, R—MgX (6)

e Xc6thélaCl, Br, L

e Néu X la Cl thi phan ng xay ra chim, ngoai ra MgCl, tao ra it tan trong ete, do d6 ding dan xuit halogen
v6i X 12 Br, I thi tdt hon khong nhiing 1a vi din xuét brom, iot ¢6 hoat d6 cao hon dan xuét clo ma con vi
MgBr,, Mgl, tan tdt trong ete.

e Din xuat halogen vinylic phan tng véi Magie kim loai khi ding ete etylic 1am dung méi thudng xdy ra
phan tng tich loai va phan ung ngung tu. Khi d6 phai ding THF lam dung méi méi tao ra hop chét
Grignard véi hiéu suét tot.

CH,=CH—Br + Mg —HE » CH,=CH-MgBr

e Din xuét 1,2-dihalogen khi c6 mit magie tao ra san pham tach:

RCHX—CHXR —Y2 5 RCH=CHR

e Din xuét 1,3-dihalogen khi c6 mit magie tao ra dan xuét xiclopropan:
Mg | o N
RCHX—CH,—CHXR —> R R

e Din xuét dihalogen trong d6 2 nguyén tir halogen cdch nhau xa nhu 1,4-, 1,5-, 1,6-dihalogen... s tao ra
hop chét Grignard.
5.2. Phan g ctia hop chat Grignard.
5.2.1. Phan tng véi cac chat ¢6 hidro linh dong it nhiéu nhu: xiclopentadien, ankin-1, amin bac 1, amin bac 2,
ancol, H,O, axit tao ra hidrocacbon:
RMgX + HA —> RH + MgAX
5.2.2. Phan tng vé6i phi kim oxi, luu huynh, halogen tao ra hop chét chira cic lién két C-O, C=S, C-X.

RMgX H;0®
R-MgX + O, — R—0—0—MgX ——> 2R—OMgX ——» 2ROH

H;0%®
8R—MgX + S ——> 8R—SMgX ——> 8RSH

RMgX + Ib, —> RI + MgXI
Tuy nhién cic phan tmg d6 khong c6 nhidu tng dung trong téng hop vi san pham c6 thé didu ché bang

cdc phuong phdp khéc thuan loi hon. Trong thuc té chi dung phwong phdp nay dé diéu ché san pham tuwong
3



g khi cdc phan tmg Sx1, SN2 xay ra cham hodc khong xay ra. Thi du diéu ché dan xuat neopentyl thi nén st

dung phuong phéap nay:
™ e e o b g
CHy—(—CHCl —=»> CH;—(—CH,MgCl ——> CHy—C—CH,!
CH; CH, CH;

Phan tng ctia hop chit co magie v6i oxi & nhiét do thap 1a phuong phap tuyét voi dé diéu ché ankyl

hidropeoxit:

0 +
R—MgX + 0, %Cs R—0—0-MgX — > R—0—O—H

5.2.3. Phan Gmg v6i hop chét ¢6 nhém cacbonyl:
e V6iCOy:
RMgX + CO, —> RCOOMgX
® Vi andehit:
R—MgX + RCHO ——> R—?HOMgX
R'
® Véi Xeton:

R
|

R-MgX + R—C-R" ——>= R—C—OMgX
R

O '
e Vi este:
R
0 RMgX |
R-MgX + CHy—C[  ——> R—C=0 ———> R—C—OMgX
OFL CH, CH,
® Vi clorua axit:
R
0 RMgX |
R-MgX + CHy—C{ —> R—(=0 R—C—OMgX
d CH, CH,
Céan nhé:
//O
RCuli + R—C =~ —— R—(FZO
Cl R'

RMgCl + CdCl, — RCdCl + MgCl,



0
v Mg(l —

RCdCl + R—C] —52» R=C=0
Cl R’

e V§i amit ¢6 2 nhém thé & nito chi theo ti 1€ 1:1 tao ra xeton:

0 ovex 9
R—C{  +RMgX ——= R—C—N(CHy), HCLHO, R C—R + (CHy),NH,CI
“N(CHy), i§

5.2.4. Phan (mg ctia hop chat Grignard v6i mot s6 chat khac:
® Vi etylenoxit, trimetylen oxit:
RMgX + (CH),O0 —> R-CH,—CH,-OMgX
RMgX + (CH);0 —> R-CH,—CH,—CH,-OMgX

e Vi nitrin:

R O
. @ 0 \ H;0" I
R—MgX + R—C=N~" —> C=N-MgX ——> R—C—R
R'/
e Phan tng trao d6i: Tuong tu nhu phan tng Wurtz
ﬂ 5 &
R—Cl + R—MgX —> R—R' + MgXC(] Sn2

Tuy nhién phan tmg loai nay chi xay ra d6i véi dan xudt halogen hoat dong nhu alyl halogenua
CH,=CH—CH,—X hodac diankyl sunfat, ankyl sunfonat va a-cloeste, tirc la cic dan xuét c6 kha nang cao trong
khuynh huéng tham gia phan tmg Sn2.

Hdn hop gdm hop chit Grignard va ankyl halogenua ¢ diéu kién thudng 12 hé bén, tirc 12 ching khong
phan tng véi nhau, néu thém vao hdn hop lugng nhé CoCl, thi xay ra phan tng ngung tu & trén, bén canh dé

c6 ca R’—R’ dugc tao ra do phan ung:

2R'— MgX &» R—R'
+
e Phan ung vdi cc andehit, xeton, este o, B-khong no: g | | Q)S

tuong ty nhu ankadien-1,3 ¢6 c4c phan ung cong 1,2 va cong 1,4.
Cic este ctia axit o, B-khong no khi phan ting véi hop chat Grignard cho san pham cong 1,4

R' R' '
\&" | ? S (P H;0" l|{ | ?R
/C C—C=0 + R—MgX ——> —C C —OMgX —3~» —C-CH—C=0

Sy canh tranh giita phan g cong 1,2 va cong 1,4 chiu sy chi phéi rit manh cta hiéu tmg khong gian.
Néu & cacbon B ctia andehit o, B-khong no c6 it nhat mot nhém thé thi ¢6 phan ting cong 1,2 tic 14 phan tng

vao nhom C=0:



0 OH

. |
CH;—CH=CH—-C_ = + GHsMgBr —— CH;—CH=CH—CH-CH,—CH;
H

Déi v6i penten-3-on-2 thi ti 16 san pham phan tmg cong 1,4 va 1,212 3:1

OH
I l |
CH3_ CH=CH—C- CH3 + CszMgBI' — > CH3_ Cle_ CHZ_C - CH3 + CH3_ CH= CH_(lj— C2H5
C,H; CH;
75% 25%

Néu ¢6 thém mot nhém CHj ¢ cacbon P, tirc 12 trong truong hop 4-metylpenten-3-on-2 thi hoan toan

chi ¢6 san pham cong 1,2 tic 1a chi xay ra phan tng cta hop chit Grignard véi xeton:

O
CH3\ i CH3\ (|)H
cH{ / |
’ CHj C,Hs

6. Phin ing Reformasky
o-Bromeste tdc dung véi andehit hodac xeton khi ¢6 mat kém kim loai tao ra B-hidroxieste, din xuit
nay c6 thé dé hidrat héa tao ra este o, B-khong no. Dung méi hay ding 12 benzen-toluen. D6i khi can ding

thém mét it tinh thé I, hodc HgBr, hay CuBr, dé hoat héa kém.

OH
|
R—(ljzo + BI'_?H_C02R2 + /n ——> R_$_$H_C02R2 (7)
R' Rl Rl Rl

Ban dau tao ra hop chit co kém, sau d6 chat nay phan ng véi andehit, xeton twong tu hop chét
Grignard. Nhung khong thé diing Mg vi hop chat co magie s& phan tng véi nhém cacbonyl ciia phin tir este
khdc, hop chit co k&m khéng c6 phan tng d6.

CHj CH;
| CeHe—C7Hg |
Br_CH_COZQHS + /n ——> BrZn—CH-— C02C2H5

CH, 0 OZnBr

| I |
BrZn— CH_ C02C2H5 + CH3@ C— CH3 —> CH3@ (|: - (EHCOZCZHS

?H CH; CH,

H;0" H,»SO

— CHr@—(lj—CllHCOzCQHS A CH3@$:$C02C2H5
CH; CH, CH; CH,

7. Phén g lién quan dén clorua axit
7.1. Phan tmg khtr Rosenmund: Chuyén axit thanh clorua axit rdi khir clorua axit bang cach hidro héa trén xdc

tac paladi c6 mit luu huynh dé didu ché andehit:



0O Pd(S) 0
R—C__ + Hy ——> R—-C. + Ha (M=9%%) (®)
Cl H
7.2. Téng hop Arndt-Eister: Chuyén axit thanh clorua axit rdi cho tic dung v6i diazometan, phan huy san
pham bing cdch dun néng véi bac oxit tao ra xeten, cho xeten tic dung voi HO dugc dong dang ké tiép cua

axit ban dau:

O O

R—c, N p e, 9)
Cl OH
0 i
R—C.  +2CHN, —» R—C—CHN, + CHCl + N,  (n=92%)
Cl
[l Ag,0

H,0
R—C—CHN, —x.> R—CH=C=0 —2—» R—CH,~CO,H (M=80%)

7.3. Thodi bién Curtius: Didu ché amin bac 1 twong ty thodi bién Hoffmann va thodi bién Schmidt.
Q

@
Na—N=N=N

Cho clorua axit tdc dung v6i natri azit , sau d6 dun néng téi 70-100°C duoc isoxianat,

thity phan chét sau cting thu dugc amin bac 1:

0
R—c7 N Rr-NH, (10
a
o 0
” ete I ® O
R—C.  + NaN; —¥€ 5 R—C—N=N=N + NaCl
a

Il -100° I H,O
R—C—N=N=R > R<C—f) —>R-N=C=0 ——> R—NH, + CO,
8. Phin ing Reimer-Tiemann:

Piéu ché andehit thom c6 nhém -OH & vi tri ortho so véi nhém -CHO. Cho phenol tic dung véi

clorofom trong moi trudong ki€ém, dun néng:

OH OH

CHO
NaOH, HQO

+ CHCl, 60-70°C (1)

(Phan tmg cong nghiép san xut Salixylandehit)
9. Phin tung Friedel-Crapts: ankyl h6a va axyl héa vong thom dung ankyl halogenua, clorua axit cé xtc tac
1a axit lewis, hay ding nhat 1a AICl; khan.
A.9.1. Ankyl héa:

AlCI CH—CH,
@ + CH;—CH,—Br 258, ©/ + HBr  (12)



e Muon thu dugc san pham monoankyl phai dung du rat nhiéu hidrocacbon thom vi san pham tao ra c6 kha
nang phan tng cao hon rat nhi€u so vai aren ban dau do dé thuong tao ra san pham thé nhiéu lan.
¢ Vi phan ng trdi qua giai doan tao ra cacbocation, ma cacbocation dé bi chuyén vi do d6 tao ra san pham

do su chuyén vi cta cacbocation:

@
CH3_ CHZ_ CHZ_ Cl + Al Cl 3 CH3_ CHZ_ CHZ_ AICI?

@
CH3_ CHz_ 8H2 —_—> CH3_ CH_ CH3

- (CH,),~CH, CH—CH,
@ + CH,CH,—CH,Cl -2k, ©/ N ©/(':H3 +HCl

San pham phan tng ankyl héa c¢6 thé bi ddng phan héa hodc tham gia phan Gng phan bd lai, dic biét
khi dung lugng 16n xtic tac HF-BFs:
Thi du o- va p-xylen bi chuyén thanh dong phan m-xylen:

CH, CH,
@ HF— BF; @\
—_—
CH;
CH,

Etylbenzen bi phén bd lai thanh benzen va 1,3-dietylbenzen.

CH,CH,
2 —_— +

9.2. Axyl héa bang clorua axit thudng tién hanh trong dung mdi 1a CS, hodc nitrobenzen, thudng phai ding

C,Hs

C,Hs

lugng xuc tac nhiéu hon so véi ankyl héa do xeton tao phirc voi xtc tac:

C—R
[
@ + rRCOCl AICh, ©/o + HCl (13)

Phan tng dimg lai ¢ giai doan tao ra san pham thé 1 1dn. Do d6 c6 ung dung dé diéu ché
monoankylaren, vi c6 thé khir xeton thanh hidrocacbon béng hon héng k&m trong axit clohidric.
10. Mot s6 phén ing tao ra din xuét halogen:

10.1. Hiéu tmg Kharasch va Mayo (1933): Phan ng nguoc qui tic Maccopnhicop:

hv hodc peoxit

nhanh » CH;—CH,—CH,—Br (14)

CH;—CH=CH, + HBr

e Chi xay ra v6i HBr, d6i khi véi HCL. Khong xay ra voi HF va HIL



e (o ché:

t°C

R—0O—0—R ——» 2RO" AH = +35kcal
—> ROH + Br’ AH = -23kcal

RO*®* + HBr
L » ROBr + H® AH = +39kcal

CH;—CH=CH, + Br" —» CH;—CH—CH,—Br  AH = -5kcal
CH;—CH—CH,Br + HBr—> CH;—CH,—CH,Br + Br* AH=-1lkcal

10.2. Phan tng Wohl-Ziegler: Brom héa anken ding NBS, can chiéu sdang hodc c6 mit peoxit, hodc xtc téc

khdc, diéu ché dan xuat alyl halogenua. Co ché gbc tu do diy chuyén:

0 O
N—B — Y » N° + Bf
N
o)
0
S
SRIeSEs @ oy

O

10.3. Phan tng Hunsdiecker: Diéu ché dan xuét ankyl clorua hodc bromua bang céch decacboxyl héa mubi

bac cua axit cacboxylic trong sy ¢6 mat cua clo hodc brom.

0
RCOAg + Br, —C76C ppr 4+ AgBr + CO, (16)

e Phan tmg c6 sy khé khin 13 doi hoi phai ¢6 mudi bac tinh khiét va khan. Loai mudi nhu thé rat khé diéu

ché.

e Trong mot sb truong hop két qua thu duoc rat tuyét voi khi cho axit cacboxylic tic dung véi lwong du oxit

HgO d6 trong dung mdi CCly, trong béng t&i va & nhiét dd khoang 76°C.

HgO, CC
ACOZH + Br, g—l4) ABr + CO, + HBr

76°C

10.4. Phan tmg Sandmeyer va phan tng Schiemann: Phian huy mudi diazoni ctia amin thom bac 1 bang cdch

dun néng dung dich mudi trong su c6 mit cua dong (I) halogenua tan trong luong du axit halogenhidric tuong

{rmg 12 mot trong nhitng phuong phép hiéu qua diéu ché din xuit halogen thom. Phan tmg nay 1a mot truong

hop cua phan tng Sandmeyer.



CuX, HX
_—

ArN,X Ar—X + N, (17)
CH CH CH
5 NoCI cl
HCI, NaNO,, H,0_ (CuCl), HC (74-79%)
0-s°c o0°c
CH; CH; CH;
H,S04, NaNO,, H,O _HBr, (CuBr) _ (70-73%)
15-20°C g 100°C
@
NH, NHSG, Br

Co ché phan tmg: Mudi diazoni phan tmg tao ra gbc thom tir do, sau d6 trong qué trinh oxi héa-khtr tiép theo
tao ra dan xuat halogen. Trong phan tng nay liic diu ddng 1a chat khir sau d6 déng vai trd 1a chét oxi héa.
®_ S) . +2
CGHS_N: N + [CUCIZ] e C6H5 + N2 + Cu C12
CGHS. + Cu C12 —_—> C6H5_ Cl + CuCl
e Trudng hop didu ché dan xuat i6t thi khong nhét thiét phai ding hop chét ciia dong (I), vi ban than anion
S . .
I da gdy nén sy phan hily muoi diazoni, trong truong hgp nay c6 tao ra mot lugng I, dang ké.

AN x BLHO

@@ NH; 1. HNO,, H,0 I (53%)
2.KL,H,0

e Khi di€u ché dan xuat cua flo, qui trinh ti€én hanh c6 sy diéu chinh nhu sau: cho mu6i diazoni tac dung véi

Ar—I + N, (18)

HBEF, hoac NaBF, tao ra két tua diazoni floroborat. Loc léy Kkét tha nay, lam sach, lam kho roi dun néng tu
tir cho t6i khi bat diu phan hay giai phéng nito va tao ra bo triflorua:

tO

AI'N2BF4 —> Ar—F + N2 + BF3 (19)

(CEENG) 0
CeHsN, BE,” —CS» CHF + N, + BF,

Diéu ché dan xuat thom cua flo nhu trén goi 1a phan ing Schiemann

Vi du:

10



N,BF,

NH,
1. NaNO, HpSO4 _150-155°C 155°C
2. HBE,
Br

Phan tg Schiemann x4y ra qua giai doan tao cacbocation thom. Bang chiing cho co ché nay 12 sy tao

97%) Br

ra 3-nitrodiphenyl bén canh flobenzen khi phan hiy phenyldiazoni floroborat trong nitrobenzen:

CBRP @F + BF,
Ot 5[0
= OO

NO,

II. MOT SO PHAN UNG DUA TREN SU TAN CONG CUA CACBANION
1. Ngung tu Claisen.
Phan tng gitra hai phan tu este ¢6 hidro ¢ cacbon o, dudi anh hudng ciia bazo, tao ra B-xetoeste. Phan tng

khong c6 logi vé mit nhiét dong vi c6 AH=6 kcal/mol.

So do:
| rmmmmmmmmmme - Il | (II)
R—C-OR' + H+CH C—OR, 2320, R—C—CH—C—OR, + ROH  (20)
Rl Rl
e Bazo thuong dung la ancolat natri ciia ancol da tao ra este.
e Co ché phan tmg:
0] O
[ o —C2H5OH S [l
CH3_ C_ OC2H5 + CZHSO (.;H2_ C_ OC2H5
0 S
T 0 Q(P 0 -C,Hs(P 0 0
CH3_C_OC2H5 + %HZ_C_OC2H5 : CH3 ? CH2 C- OC2H5 CH3_C_CH2_C_OC2H5
OC,H;s

Cic giai doan déu xay ra thudn nghich, do d6 phai chung cét loai bo ancol dé chuyén dich cn bang.
Quid trinh téch bo ancol s& gap khé khin néu este ban du c6 diém sbi thap hon ancol, khi d6 thudong phai diing
du ancolat dé chuyén B-xetoeste thanh dang mudi cta enol:

0 o 0 (P@ O 21)
I I -C,HsOH I Il
CH3_ C_ CH2COC2H5 + CZHSO@ CH3 C CHCOC2H5 <> CH3 C CHCOC2H5

Vi ancol ¢6 lyc axit yéu hon enol. Puong nhién dé thu duoc san pham thi sau khi tién hanh phan tng
ngung tu phai cho dung dich axit loang, lanh vao hon hgp sau phan tng.
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e V& mat If thuyét chi can este c6 it nhat mot nguyén tir hidro ¢ cacbon o, nhung thyc té néu ding ancolat
thi nhitng este ¢6 mot hidro o khéng tu ngung tu tao ra B-xetoeste, vi nhu trén da nhéc, phan rng khong

thuan loi vé mat nhiét dong, khi chi c6 mot H* thi khong tao ra enolat theo phuong trinh (21).

O CH;
C2H ONa |
2H3C CH COCzHS +’ CH3 CH C $_COOC2H5 + C2H50H
CH3 CH3 CH,

Trong nhitng trudong hop ndy phai ding du bazo manh hon rat nhiéu so véi ancolat dé loai bo hét ancol

tao ra. Mot trong nhiing bazo dé 1a triphenylmetyl natri.

CH,
I I
2CH;—CH—COC;Hs CH;—CH—C—C—COOC;H; + C;H;OH
CH, CH;  CHs

(C6H5)3CNa + C2H50H (C6H5)3CH + C2H5ONa

Q O CHy
2CH3 C|I_I COCZHS + (C6H5)3CN3. —> CH3 CH C ? COOC2H5 + C2H50Na
CH3 CH3 CH3 + (C6H5)3CH

e Ngung tu Claisen c6 thé xay ra giira hai loai este khdc nhau, khi d6 tao ra hdn hop 4 loai B-xetoeste. Néu 1
trong 2 loai este khong c¢6 H” thi phan ng x4y ra thuan loi va d& phirc tap hon. Cic este khong c6 H*
thuong dung la este cua axit benzoic, axit fomic, axit cacbonic, axit oxalic.

Khi dung este cta axit fomic ta thu dugc B-andehiteste:

O O O

I I 1. C,H50° |
H—COGC,H5 + C¢Hs—CH,—COC,H; W C6H5_C|H_COC2H5

CHO

(90%)

Khi dung dietyl oxalat thu dugc o-etosalixyleste, este loai nay khi bi dun néng manh s€ tich phan tir oxit

cacbon CO tao ra este cua axit malonic:

.
GH50
(CO,C,Hs), + CHyCH,—CH,— COC2H5 ﬁ» CHyCH,—CH-— COC2H5

COCOOC2H5
a-etosalixylbutirat etyl

1. )

tOC [l
— > CHiCH,~CH—COCyH;s + coT

COOC,H5
Dietyl a-etylmalonat

12



e Ngung tu Claisen c6 thé xay ra giita 1 xeton c6 H* va 1 este, khi d6 xeton tao ra cacbanion vi xeton c6 lyc
axit 16n hon cdc este don gian, phan Gng ty ngung tu gitta 2 phan tir xeton theo kiéu andol héa rat khé xay

ra. Dan xuét oxaxyl tao ra ciing bi tach CO khi dun néng:

O

O O
[l
1. G;H5ON
(C02C2H5)2 + é 2—5_'_:1 éﬁCOCOCZHS + C2H50H
2. H;0
0 0 0O o
[l [l
0

e Phan tng ngung tu Claisen ciing c6 thé xay ra giita 1 andehit hodc 1 xeton khong c¢6 H* voi 1 este c6 H”,
khi d6 tao ra este o, B-khong no:

™R
@CHO + CHy(CO,CoHy), 250N, @CHCH(COQHS» —

o)
Il
@m:qcocmsh + HO

2. Phin vng ngung tu Dieckmann: 1a phan ung Claisen ndi phan tir este cta diaxit cé chira 6 hodc 7 nguyén
tir cacbon tao ra B-xetoeste mach vong 5 hodc 6 canh:

COOGC,H
CH,—COOC,H; 29
CH;~

[ 2 C2H5ONa

CH, —_— O + GHsOH (22)
~N
CHz_COOC2H5
3. Phan tng ngung tu Perkin: xay ra giita mot andehit thom véi anhidrit axit c6 H* khi ¢6 mit mubi véi kim
loai kiém cua axit ung véi anhidrit axit:

I To0
CH;—C—0—-C—CH; + CH;COONa —» NaTH,~C—0-C—CH; + CH;COOH

0 oe 9 0)
g—H 9 9 | [l [l
O pied-o-don s O tnent o o
lCH3COOH, e (23)

@—CH:CH—COOH

Phan ng tao ra axit o, f-khong no. Muoi ctia kim loai kiém déng vai tro ctia bazo d€ tao ra cacbanion,

do d6 c6 thé thay né bang mot bazo khdc, hay ding nhat 12 K,COj3 khan.
13



4. Phan ing Michael: 12 phan tmg cong cta tdc nhan nucleophin vao lién két d6i cacbon-cacbon c6 nhém hiit
electron manh (lién két doi hoat héa) nhu dan Xudt axit o, B-khong no, andehit a, B-khong no, xeton o, B-

khong no, hay nitrin, nitro...o, B-khong no véi ki hi¢u chung la:

& TN

/CZ\(}—CZOS_

Dién hinh 1a phan mg cong cacbanion vao hé thong trén theo so db:

CH,(COOC,Hy), + B: —> CH(COOC,Hy), + BH®

T OO\ N CoL
fRepe=o @CH(COOC2H5)2—>—(F —o— 2L c-cn-c=o0

\f CH(COOC,Hs), CH(COOCG,Hs),

Trong d6 B 1a 1 bazo.
Thi du 1:

C,HsONa
C¢HsCH=CH—COOC,H; + CH,(COOC,Hs), "> CoHsCH—CH,—COOC,Hs
CH(COOC,Hs),

Ngoai este cua axit malonic, cic chit khdc c6 thé tao ra cacbanion tuong ddi bén nhu malononitrin, este ctia
axit axetoaxetic, este cua axit xianoaxetic...
Thi du 2:

Phan tmg Michael thudng duoc ding dé tong hop vong 6 canh, ban dau tao ra enolat hodc cacbanion,

sau d6 cdc tac nhan nay phan ung vdi xeton o, B-khong no, cudi cling tao ra xeton vong:

0 0 o°
O ][O O
HS)
L — O = (O
+ —>
He) N N
0”7 CH, AC

o 0]
O O CH; :CH,
“H,0 ©

L T

Cdc enamin rat dé tham gia phan tng cong Michael:

14



/ ®N
+ CH,=C—C -DMFE o. —
by, ocH,  tC CHy~(—COOCH;
y CHs
0

HO, CH,~CH-COOCH,

> CH,
f ,CH2 CH- COOCH3

Céc enamin ¢6 thé diéu ché duogc bang phan Umg cua xeton, andehit c6 H* v4i amin bac 2 khi ¢6 xiic tic axit

+ HNG _H, ©7N<:| + H,O

pirolidin

va lién tuc chung cat loai nudc:

Nhé riang cdc enamin rat d& c6 phan tng C-ankyl héa véi cdc din xuét halogen hoat dong nhu allyl

halogenua hoic a-halogeneste, sau d6 thiy phén sé& thu duoc dan xuit méi ciia hop chét cacbonyl ban dau:

&)
N = N<:| B°  H0
+ Br_CH2COOC2H5 —>

CH,COOC,H

. Cfo + @Berle\aI(j

CH,COOC,H;

Phéan ttng Michael bao gdm ca phan tng cong 1,4 ciia hop chit co magie vao hé lién két doi hoat héa
(xem 5.2.4)
III. MOT SO PHAN UNG LIEN QUAN PEN HQP CHAT CACBONYL
1. Phan wng Sommelet: Oxi héa nhém CH,CI lién két v6i vong thom thanh nhém —CHO bang
hexametylentetramin trong dung méi CH;COOH/H,O & nhiét d6 sbi, sau d6 phan hay san phdm trong moi

truong axit c6 pH=3+6,5. Ban ddu tao ra mubi amoni bac 4, sau d6 phan huy ra andehit:

CH,CI N

N— a®
(25)
0 e o0 wer
Y'soi
7
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Dan xuit ArCH,Cl dé dang diéu ché bang phan tmg clometyl héa aren. Cho hidrocacbon thom tic dung véi

andehit fomic va hidroclorua trong su c6 mat cua ZnCl, khan:

ZnCl
CH, + HCHO + HCl ——2 CHCH,Cl + H,0

Co ché phan tmg clometyl héa twong ty nhu phan Gng Friedel-Crafts:

o OH o HO=ZnCl,
7, n
H—C. + HCl H—(—C —— H-(®C
H H H
Q
HO=ZnCl, H CH,Cl
H—C®c + G + HOZnCl, —> + ZnCl, + H,0
! -2 eyl

2. Phan wng Gattermann: L phan tmg fomyl héa hop chat thom c6 kha ning phan tng cao trong phén g
Sg nhu phenol, ete ctia phenol va hidrocacbon thom khac. Tac nhan dugc str dung la hidroxianua, hidroclorua
va xdc tdc 1a ZnCl, hay AICI; khan hodc cai tién bang cdch ding k8m xianua va hidroclorua. Thiiy phan cic

san pham s¢€ tao ra andehit.

CHO

OH OH (26)
1. ZnCly, ete
+ HON + HCl S re®=s OO + NH,CI

3. Phan tng Gattermann-Koch: La phan tmg diéu ché andehit thom bang céch cho oxit cacbon CO téc dung

v6i hidrocacbon thom khi ¢6 mit hidroclorua va AlCl; khan. Phan tng xay ra & dp suét thuong thi can ding

thém CuCl, néu & dp sut cao thi khong can diing CuCl.

HCI, AICI (27)
(CH3)2CH@ + €O —t S5 307c > (CH3)2CH@CH0

(60%)
H(l, AICI; o
+ €O Gy, 3540°C CHO
(73%)

4. Phan wng Clemmensen: Khir andehit, xeton thanh hidrocacbon duéi tdc dung ctia hdn hdng Zn trong axit

HCI.
(|? zZ HCI (28)
@C—CHZCOOCZHS nle HC, @CHZ—CHzCOOCsz

Phan tmg Clemmensen 4p dung khi andehit, xeton c6 cdc nhém bén trong mdi truong axit, kém bén trong moi

truong kiém.
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5. Phan trng Wolf-Kisner: Khir andhit, xeton thanh hidrocacbon do tic dung cua hidrazin trong moi trudong

kiém, diing dung mdi phan cuc ¢ diém sdi cao nhu etilenglicol, khi dun néng.

KOH, 150° (29)

+ HzN_NHz (CHQOH)Z »> + NZ + Hzo

—O

Phan tng nay 4p dung cho hop chat cacbonyl bén trong mdi trudng kiém, kém bén trong mdi truong axit.
Phén tng xay ra dén cting néu lién tuc chung cit loai bé nudc tao ra.

Can chu y rang: Néu andehit va xeton kém bén ca trong méi truong kiém va méi trudng axit, tirc 12 khong thé
diing phan tng Clemmensen va phan (mg Wolf-Kisner, hodc ding cdc phwong phdp khac cho hiéu suit thip
thi phai chuyén hop chét cacbonyl thanh thioxetal, roi khir bang hidro héa xtc tic Niken-Raney.

Thi du:

(CHy);
/
0 S
/ S
HS—(CH,);—SH
C,H;00C COOC,H;s (Hf)3 > C,H;00C COOC,H;s
S
0 /
(CHy)3
Lﬂ\h» CzHSOOC COOC2H5
(70%)

6. Phan tmg Meerwein-Ponndorf-Oppenauer-Verley: La phan Gng khir andhit, xeton thanh ancol bang
nhom isopropylat.

Nhom isopropylat [(CH3),CHOJ5Al 12 chit rén c6 diém chay thp (118°C), c6 thé chung cat & nhiét do 140-
150°C/12mmHg.

3R,CO + [(CH;),CHOJ;Al

3(CH;),CO + (R,CHO);Al  (30)

e Phan mg xay ra dén cling khi chung cit axeton lién tuc ra khoi hdn hop phan tng. Thuy phan axit san
pham s& thu duoc ancol.

e Phan tmg khir nhu trén ciing cho hiéu suét rat tot khi trong gdc R c6 chira lién két boi (khoéng no) hoic c6
chtra halogen.

Co ché phan tmg: Ban dau nguyén tir oxi cacbonyl két hop v&i nhom, tiép theo c6 su dich chuyén anion hidrua

trong phurc hoat dong mach vong sang nguyén tir cacbon-cacbonyl tao ra ancol:

_H H;C(CHy), H
R—C g —C— + (CHs),C=0
= (/ o) R ? H (CHs),

O+ AI[OCH(CHj),], OAI[OCH(CHa),l,
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7. Phan g Cannizzaro: La phan mg tu oxi héa ty khir ciia andehit khong c6 H* dudi anh hudng ctia kiém
manbh.

H

S P 31
R—C + OH —=R—C—OH 0, R—C_ + RCH,0H
o) H O

Phén tmg Cannizzaro c6 thé xay ra giita 2 andehit khdc nhau, khi d6 andehit nao ¢6 nhém —CHO d& bi
anion OH tin cong hon (dién tich dwong & cacbon cao hon; nhém —CHO it bi 4n ngit khong gian) s& bj oxi

hda thanh axit.

/H /H OH- OH
/
(CH3)3C—C\\ + H—C — > (CH3);CCH,0H + H—C
o) O o)

Néu andehit c6 hidro & cacbon o thi ban dau xay ra phan tng andol héa dén hét H*, cubi ciing s& xay ra phan

ung Cannizzaro.

H H ] ?HzOH OH

/ / OH /
CHy—C  +4H—C( ——> HO—CHy—C—CH,0H + H~-C_

0 o CH,OH O

8. Phan ng Baeyer-Villiger: La phan tng cta xeton véi peaxit tao ra este. Ban du peaxit tao ra oxi nguyén

tir, sau d6 oxi két hop véi cacbon trong nhém cacbonyl xeton tao ra este.

phe—g—phe CeH5COH, phe—l(lj—o—phe (32)
0 e
CeH5COsH
L e (75
CH,

Néu 2 gdc ciia xeton khac nhau thi tao ra hdn hop 2 este:

Il Il [l
R—C—R' —SHsCOH, g C—0-R + R—O-C—R
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. BAITAP

. Hop chét nao dudi ddy khong thé diéu ché bang phan tng Wurtz véi hiéu sut tot? Giai thich.
(CH3),CHCH,CH(CH3), (A) (CH3),CHCH,CH,CH(CH3), (B)

CH3CH,C(CHj3),CH,CHj3 ©) (CH3);CCH,CH,CH3 (D)

. Tir E-2-buten hiy diéu ché CH;CHBrCHBrCH,CH,CHBrCHBrCHj; (G). Hiy dung cic ki hiéu R, S dé cho
biét cdc déng phan 14p thé ndo cia G duogc tao ra. Néu di tir Z-2-buten thi G c6 nhitng dong phén 1ap thé
nao?

. Tir Cumen hdy diéu ché Cumarin.

. Cho phenol tac dung véi clorofom va NaOH duoc G. Lai cho G tic dung véi etanol (c6 xuc tic axit), 1ol
14y san pham cho phan tng véi alyl bromua khi ¢6 mit kiém, duge chit K. Pun néng K téi 200°C sau d6
thity phan axit. Viét cdc phuong trinh phan tmg va cho biét da sir dung cic phan (g nao mang tén ngudi.

. Viét cdc phuong trinh phan tng theo cdc giai doan sau, cho biét cic phan ing mang tén nguoi (néu c6):

1. Butadien-1,3 tic dung v&i metyl metacrilat dugc chit (O).

Oxi héa (0) bang KMnO,/H,SO, dun néng, roi cho san pham tic dung véi CH,N, du duogc (P).

P + CH3ONa, rdi thuy phén axit va dun néng, tich ra CO, duoc (R).

R+ CH:N,—— S

S + BrCH,CO,CH3 +Zn — T —— U + H,O

U+H, —V

V + CH30Na —— X. Thuy phan X trong mdi truong axit, dun néng, tich CO, dugc Y

® N kA D

Y+ NaNH; + CHil du — 1-Metyl-2-0x0-3,3-dimetyl Bixiclo[2.2.1]heptan

|
6 2 _0

. Cho axetandehit tdc dung véi lugng du fomandehit khi c6 mat NaOH duoc chit A. Cho A tic dung véi
lugng du dung dich NaBr bao hoa va H,SO,4 dac dugc B. Pun néng B véi bot Zn dugce C (CsHs). Viét céc
phuong trinh phan tng.

. Cho 1-penten-5-ol tac dung véi Bry/CCly thu dugc chat X (CsHyOBr). Cho X chuyén héa qua cdc budc sau:

B1: phan ung voi Mg/ete B4: tic dung véi diazometan
B2: phan tmg véi CO, rdi thity phan axit B5: dun néng voi Ag,O
B3: phan rng véi thionyl clorua B6: tac dung voi H,O

Viét cong thirc ciu tao cuia san pham trong tirng bude chuyén héa.
. Viét cong thirc ciu tao san phdm cta ddy chuyén héa sau:
(CH,CO),NH + LiAlH,—— A

A + xiclohexanon c6 xic tac axit — B

B + CH3;COCl —— C, sau d6 thuy phan taora D
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D + CuCl, — E

9. Tu Metylvinylxeton va H hay diéu ché ra H;C
3
0) 0)
10. Tir cdc hop chét chira 1 nguyén tir cacbon va céc chat vo co can thiét, hiy diéu ché hop chat
O

E/§<C02CH3
CH;
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