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TU cac tac nhan than dién tu



1. Mé dau

Tac nhan than dién tu thuong la ion carbocation.

lon carbocation c6 thé duoc tao thanh tu cac phuong
phap sau :
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2. lon carbocation
Tinh bén

| nl | D6 bén cuda ion carbocation phu thudc
~® ,| vaocacnhomR' R? R
y —R Néu R! = R2 = R? = alkil thi ion carbocation
‘R rat ben.

_ ., 7 Théng thuong do bén giam dan theo bac
Cau truc phang cﬁa C*: C+||| S C”" S C+|-

Su khac biét nang luong gitra cation bac 1, bac 2 va bac 3
vao khoang 11-15Kcal/mol (46,1-62,8kJ/mol).

Cac nguyén tu con cap dién ta tu do (hhu O, S, N) gan
truc ti€p Ién C* sé lam tang tinh bén cua ion carbocation.



2. lon carbocation
Tinh bén

'R R R R
=@ =@ ~@® v/
y —O\ /C—S\ /C—N\
2R R 2R R 2R R
Néu c6 hé théng dién tui Tt tiép cach vai C*, ion
carbocation rat ben.
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2. lon carbocation

Tinh bén




2. lon carbocation
Tinh bén

Nguoi ta c6 thé so sanh tinh bén cua cac carbocation
dua vao the ion héa (IP).

R* P Gia tri IP cang nho, ion carbocation cang

_ bén.
n-Propil 8,69

Isopropil 7,90 Vay ta c6 thé sap xéep theo thu tu
_ sau : X - _
n-Butil 864  Benzilic bac 3 > Benzilic bac 2 > Alkil

Isobutii 8,35 bac 3 > benzilic bac 1 > Allilic bac 1
sec-Butil 7,93 ° Alkil bac 2 > Alkil bac1 > metil

t-Butil 7,42



2. lon carbocation
Chuyén vi cation

HY

e =
(-Hy0)
Me Me Me @

H & H

OH H

Néu bé qua hiéu Ung dién ta, qua trinh chuyén vi cation
phu thudc vao kich thudc ctia nhém chuyén vi. Nhém
cac kich thudc cang nhé thi cang dé dang chuyén vi.

Qua trinh chuyén vi cation nham tao nén mot ion
carbocation c6 do bén cao hon ion carbocation ban dau.



2. lon carbocation
rommérit  Chuy@n vi cation

Nhém thé cho
dién tu

Cation rat bén



2. lon carbocation
Chuyén vi cation
H
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MEH.,I Melll"
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2. lon carbocation
Chuyen vi cation
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NH, HNO > >
’ > |:>® = Nhiéu

Chuyén vi Demjanov



2. lon carbocation
Chuyén vi cation

(25,6%) O

(55%)



2. lon carbocation




2. lon carbocation
Chuyén vi cation

Chuyén vi Wagner - Meerwein

Me

Me
6 @ Cl

Me




2. lon carbocation
Phan ung vai alken
R

— R
Me H@ /\M =<R Me
/\ﬁ 0y -
OH /\I<)\R
Me Me Me
Me
Me
Me OH Me



2. lon carbocation
Phan ung vai alken

HP
0°C —
a ™ Cl

(15%)



2. lon carbocation
OPhén ung vai alken
O

N NS

H,SO,_



2. lon carbocation
Phan ung vai alken

Me
O
Me Me
H,0 /
®
Me Me O



2. lon carbocation
Phan ung vai alken

Me M Me

Me Me

Ve Me COOH /
Me

Me
2 “COOH SnCl,
é
25°C
Kitahara Me” Me \
Me
Me Me
COOH ‘e
Me Me



2. lon carbocation
Phan L'l'ng vOi alken

Me
PCC
OH CH2C12
OH
Me

PCC
CH,Cl,




2. lon carbocation
Phan ung vai alken

O -0l — 0

O

— O




3. Cac phan ung chuyén vi
Chuyén vi Pinacol

Me Me Me
H,SO
Me Me 2 A  Me I I Me
OH OH Me O
Glicol
Me Me Me Me
Me Me HZSO4> Me @V“\l Me ———>
- H,0)
OH OH OH
Me e
| ®




3. Cac phan ung chuyén vi
Chuyén vi Pinacol

Me (& _Me Me Me Me Me
OH 0)
OH
—_—— —
HCI0,
OH /
Me Me -20°C (81%)
OH

BF,/EtO,

OH OH Me O
C H2C 12 Me Me Me ©
Me Me
2

(88%)



3. Cac phan ung chuyén vi
Carbonil hoa theo Koch-Haaf

Me Me Me Me Me Me
] H,S0/H,Q_ | ©_
Me Me Me Me Me Me
Me Me
Mo |
Me Me

HzSO4/H20 C = O HZO
s e
og HCOOH COOH

(84%)



3. Cac phan ung chuyén vi
bong vong theo Nazarov



3. Cac phan ung chuyén vi
bong vong theo Nazarov

Acid Lewis O
SiMe AlCl,

BFy/EL,0_

M Cl
e VZ toluen A

Clorur acid O
Vinil silan Me




3. Cac phan ung chuyén vi
bong vong theo Nazarov

Denmark khao sat su déng vong theo nazarov doi voi
vinil silan va acid Lewis.

0
/
SiMES . . - A A
Acid lewis Nhiet do (°C) %SP
Acid Lewis Nhiét do (°C) %SP  ZnCl, 25 Vét
AlCI, Tur -30 dén 25 30 Fecl, Tir-30 dén 25 84
SnCl, Tu -30 dén 25 30
TiCl, .78 0

BF./EtO, Tur -30 dén 25 23



3. Cac phan ung chuyén vi
Phan ung Prins

Theo Prins, formaldehid c6 thé ghép véi alken trong méi
trudng acid dé tao thanh diol hodc cac dan xuat 1,3-

dioxan.
R FormaldehidR

R R
‘r HCHO \[/ ) \“\/ . (\|/
OH O O
Alken ~

Diol Dan xuat 1,3-dioxan

Su tao thanh diol Su tao thanh dan xuat
S 1,3-dioxan R
HO |\ o X
“ “ ®
HCH‘—[(;{'H QB}:




4. Phan ung Friedel-Crafts
Phan ting thé S_ Ar

Phan tng thé than dién tu trén nhan thom (S_ Ar) phu
thudc nhiéu vao nhém thé coé san trén nhan thom.

N&u nhém thé c6 san l1a nhém cho dién tu thi phan Ung
thé S_ Ar sé dugc tang hoat va dugc dinh huéng vao vi
tri orto va para déi véi nhém thé co san.

N&u nhém thé c6 san la nhém rat dién tr thi phan tng
thé S_ Ar sé bi giam hoat va dugc dinh hudng va vi tri
meta déi véi nhém thé c6 san.



4. Phan ung Friedel-Crafts
Phan ting thé S_ Ar

Khao sat phan ung nitro héa Ién nhan thorm cua Leon M. Stock (1968) :

X
HNO,
H,50,

X %orto %ometa %para %orto %ometa %para
OMe 44 <1 56 F 9 <1 91
NHAc 20 <1 80 Cl 30 1 69
Ph 69 <1 31 Br 37 1 62
Me 59 4 37 COOH 22 76 2
NO, 6 94 <1

‘NMe, <1 89 11



4. Phan ung Friedel-Crafts
Su alkil héa

Phan tng alkil héa theo Friedel-Crafts la phan tng giita
ion carbocation v@i nhan thom.

® HY)
R’ R

1 I 1 I ©) e
I, I

Néu R! = R2 = R2 = alkil, phan tng cho hiéu suat kha cao.

Néu R! = R2 = H va R3 = alkil hoac R! = Rz = alkil va R® = H, sé c6 su
chuyén vi cation.



4. Phan ung Friedel-Crafts
Su alkil héa

Cl
Me
CoHyAICL
CS, 0 0°C

(60%) Rat it

Hoat tinh ctia cac dan xuat halogen véi xtc tac AICL, : RF > RCI > RBr
> RI.

Hoat tinh phan tng alkil héa Ién nhan thom di vong :

-



OMe

Me
OMe

Me
OMe

Me
OMe

Me

4. Phan ung Friedel-Crafts
Su alkil hoa

RX

CH,F

CH,CI

CH,Br

CH,l

Sadrdy

G. A. Olah, T. Ohyama

(phat)

xt

BF,

AlCI,

Dung moi
Anisol
CH.NO,
Anisol
CH.NO,

CH,NO,

CH,NO,

30
15
30

5

30

60

(°C)
25

25
25

25

25

25

%orto

75
55

54
68

52
67

54
67

57

% meta

<1
<1

18
2

17
2

17
<1

12

%para
25

45

28
30

31
21

29
32

31



4. Phan ung Friedel-Crafts
Su alkil héa

Anh huéng lap thé ctia nhém thé cé san.

Nh6ém thé cong Chiu m@lt
kénh tuong tac

Hudng orto bi CH, lap thé
che chan |
CH3_C_CH3

R
RCI -

AlCl, Tuong tac lap
thé nay duoc
goi 1 hiéu
ung orto.

Trong truéng hop nay, san pham para chiém uu thé.




4. Phan ung Friedel-Crafts
Sualkilhéa

£ 3
Cl’o,, H Acid Lewis
+ /</ >
Me

(S)-2-Clorobutan Suga

Acid Lewis Pbiéu kién %SP %ee (R)
AICI, -30°C; 0,8 phat 100 24
-30°C; 1,6 phit 100 14
-30°C; 2 phiit 100 12
-10°C; 20 phut 100 0
FeCl, 0°C, 4 pht 70 24
AlBr, -30°C; 1 phut 100 0

AICl,, CH,NO, 30°C; 15 phut 30 13



4. Phan ung Friedel-Crafts
Su alkil héa

Su dong phan hoéa :

AN A [/\@] — [/69\]

\ \
2 san pham
dong phan

Nhieu




4. Phan ung Friedel-Crafts

Su alkil héa

Su déng phan héa ciing c6 thé xay ra véi cac alkilbenzen
dudi tac dung cua AICI, va nhiét.

Me

Me

AICl,
80°C

Me

1,1-Dimetilpropilbenzen

@

155
5%




4. Phan ung Friedel-Crafts
Su alkil hoa

Srad &6

sec-Butilbenzen (36,7%) (10,9%) (21,8%) (30,6%)

deod &b

sec-Butilbenzen (15,2%) (45,2%) (27,7%)
(Trong d6 99,4% 0,6%)

cung 11,9% san pham polialkilbenzen.



4. Phan ung Friedel-Crafts
Su alkil héa

SO;H SO;H

Me Me Me Me Me Me
HZSOL
h (- S03)
Me Me Me Me Me Me Me Me
Me Me

Phan trng chuyén vi Jacobsen.
Duéi tac dung cua acid manh (nhu H,SO,) tao nén su chuyén vi alkil
trén nhan benzen, cung cac diéu kién vé nhiét do nhu sau :
Poi véi nhém metil, nhiét do trong khodng < 100°C.
Poi nhém etil, nhiét dé phong ciing da dé gay nén su chuyén
Bii vGi nhom isopropil va t-butil, nhiét dé rat thap (khoang -80°C).

Truong hop dung cac acid yéu, nhiét do phai rat
cao.



4. Phan ung Friedel-Crafts
Su alkil héa

Su alkil héa thuong kém theo su polialkil héa.

0&d-d, ¢

Pé han ché su polialkil h6a, ngudi ta thuéng dung hop
chat thom (nhu benzen) véi luong I6n hon nhiéu so véi
dan xuat halogen.




4. Phan ung Friedel-Crafts
Su alkil héa

Khao sat su polialkil héa cia phan ung giira toluen (1 mol)
vOi etilen c6 xlic tac acid Lewis.

Etilen (mol) PhH mono-Et di-Et tri-Et tetra-Et penta-Et Hexa-Et
0,20 87,9 10,9 1,24 - . - -

0,50 80,8 15,5 2,14 0,67 0,15 0,06 0,67
0,56 80,5 15,2 1,67 0,71 . - 1,91
1,14 31,6 35,2 21,10 4,00 2,4 2,8 2,82
1,68 35,4 23,4 13,60 6,30 4,2 3,6 13,40
3,66 0,2 1,1 10,60 56,20 11,6 1,5 18,70
5,24 - - - 7,00 18,8 2,4 7,80

5,74 - - - - 8,5 0,9 90,60



4. Phan ung Friedel-Crafts
Su alkil héa

Francis nhan thay cac hop chat di vong thom de dang
phan tng véi acid Lewis (nhu AICL,) tao thanh muai.

— —/\® O
N: + AICl, —> N—AICI
N\ / Cls N\ / 3

Piéu nay ciing xay ra doi vai pyrol, anilin. Poi véi anilin,
nguoi ta can phai bao vé nhém amino (NH,) bang cach
acil héa, trudc khi tién hanh a(.)lkil hoa.

0
H, _C H, _C
NH, N7 CH, N7 CH,
(CH3;C0),0 RCI
2= —
piridin AICl,



4. Phan ung Friedel-Crafts
Su alkil héa

Xtc tac Phan tng
AlBr, Ph6 bién cho Friedel-Crafts
AICI, Ph6 bién cho Friedel-Crafts
AlF, Polimer hoa va dong phan hoa
AsF, Polimer hoa, alkil hoa, acil hoa, nitro hoa
BBr, Alkil hoa, acil hoa, polimer hoa
BCl, Alkil hoa, acid hoa, polimer hoa
BF, Ph6 bién cho Friedel-Crafts
Bl, Alkil hoa, acil hoa




4. Phan ung Friedel-Crafts

Su alkil héa

Xlc tac Phan tng

CacCl, Alkil hoa

CaBr, Acil hoa

CdCl, Polimer hoa

CeCl, Tao acetal

CoCl, Formil hoa, alkil hoa, khir nuGe

CuBr, Halogen hoéa, dong phan hoa

CuCl, Pong phan hoa

FeBr, Alkil hoa, acil héa, halogen héa, formil

hAa nAalimar hAn




4. Phan ung Friedel-Crafts
Su alkil héa

Xtc tac Phan tng

~eCl, Phé bién cho Friedel-Crafts

HgBr, Acil hoa, halogen hoa, polimer hoa

HgCl, Acil hoa, alkil hda, dong phan hoa,
polimer hda

MgBr, Alkil hoa, acil héa, halogen hda

MgCl, Alkil héa, dong phan hoéa

PBr, Alkil hoa, dealkil héa

PCl, Alkil héa, dealkil hoa

| P

Allcil hAa deaallkil hAa




4. Phan ung Friedel-Crafts

Su alkil héa

Xtc tac Phan tng
SiBr, Acil héa
SiCl, Acil hoa
SiF, Acil hoa, alkil hoa, nitro hda
SnCl, Acil hoa, polimer hda
SnCl, Acil hoa, alkil hda, halogen hoda, polimer
hda
TiCl, Acil hoa, alkil hoa, polimer hoa
TiCl, Ph6 bién cho Friedel-Crafts
| 7nRyr Acil hAa alkil hAa haloaoen hAa




4. Phan ung Friedel-Crafts

Su alkil héa

Xtc tac Phan tng
ZnCl, Phé bién cho Friedel-Crafts
Znl, Alkil hoa, acil hoa, polimer hoa
ALX,R | Alkil hda
AlEt,Br Alkil hoa
AlEt, Alkil hoa, polimer hoa
AlMe, Alkil hoa
Al(t-Bu), | Alkil hoa
Al(i-Bu), | Alkil hoa, polimer hoa




4. Phan ung Friedel-Crafts

Su alkil héa

Xtc tac Phan ung
MgR, Alkil héa, polimer hoa
TiCl,Me |Alkil hoa

TICI,Et | Alkil hoa

ZnEt, Alkil hoa

AlLBr.Et, | Pho bién cho Friedel-Crafts
HBF, Alkil hoa, polimer hoa

HBr Polimer hda

HCI Alkil hoa, polimer hoa

11 1




4. Phan ung Friedel-Crafts
Su alkil héa

Xtc tac Phan tng

HI Acil hoa

HCIO, Acil hoa, alkil hoa, polimer hoa
BF,.H,O Alkil hoa

H,S0, Pho bién cho Friedel-Crafts

H,PO, Acil hoa, alkil hoa

PPA Acil hda, déng vong, chuyén vi (PPA

= poliphosphoric acid)

CICH,COOH |Acil hoa, polimer hoa
[ (CICH.CO).O | Acil hoa




4. Phan ung Friedel-Crafts

Su alkil héa

Xtc tac Phan tng
Cl,CCOOH |Clor hoa, polimer hoa
F.CCOOH |Acil héa, clor héa, ddng phan héa
(F,CCO),0 |Acil hoa, alkil hda, dong vong,
polimer hda
RSO,H Alkil hoa, polimer hoa
PhSO,H Alkil hoa, polimer hoa

TolSO,H

Alkil hda, polimer hda




4. Phan ung Friedel-Crafts
Su alkil héa

SnCl,
——

Oishi




4. Phan ung Friedel-Crafts
Su alkil héa

Céc alcol ciing de dang tao ion carbocation bai acid
Lewis nhu cac alken va dan xuat halogen.

. .
\ R 3@ 50
L0 T AlCl; —— O--AIC | ——
H H
- R® + AlCL(0H)"



4. Phan ung Friedel-Crafts
Su alkil hoa

Me OH
+ _BE;, ,
oy EtZO
'OH HO
Razdan va cong su

OH
q
Me 0) M

Me €




4. Phan ung Friedel-Crafts
Su acil hoa

Cac clorur acid va anhidrid acid de dang tao ion acilium

bai acid Lewis.

R Cl
\n/ AlCl;
Q)

H
R
®

> “C | AlCl,

e

=

San pham acil héa



4. Phan ung Friedel-Crafts

OCHj

Acid Lewis
ZnCl,

SnCl,
FeCl,
MoCl,
NbCI,
AIClI,

Su acil hoa

OMe;

@ ©)‘\ Cl Acid Lew1s ©)‘\

Ty |é orto:para thuong vao khoang

1:31
%Hon hop SP
93

90
83
80
54
52

Acid Lewis
TacCl,

BiCl,
WCI,
ShCl,
ZrCl,
TiCl,

%Hon hop SP
52

49
42
43
39
35

OMe;
O: Ph



4. Phan ung Friedel-Crafts
Su acil hoa

O
Hudng tac kich QOMe OMe O

Cl

C -
AlCl3
@ Takase Me

Vi tri para da bi chiém

Nhém metoxi cho dién t* manh hon nhém metil, nén su dinh
hudng theo nhém metoxi.



4. Phan ung Friedel-Crafts
Su acil hoa

Phan Ung acil h6a ndi phan tu :

Me Me Me
COOH COOH COOH
ﬁ +
COCH
Me Me O Me 0
Krishna-Rao duing PPA (xt) 63% rat it
Katsui va cong su dung AICI, (xt) 1 mol 2 mol

PPA = Poliphosphoric acid. P,O, + H,PO, - PPA.



4. Phan ung Friedel-Crafts

Su acil héa
cl / COOH
Cl: :T ~0

Frank Urbain

Xt %Hon hop Sp Ty lé (A) : (B)
H,SO, 65 35:65
MeSO,HIP,O, 70 50 : 50
PCI/AICI, 90 85:15

PBrAICI, 87 95: 5



4. Phan ung Friedel-Crafts
Su acil hoa

Cl
1. CIJH(
1,5 gio

0
DMF, CH,Cl,, A

2.SnCl; 4 gio
3. H,SO, 3N 1gi®

Rapoport

OMe (94%)

Trong giai doan 1, oxalil clorur duoc dung dé€ chuyén héa acid
thanh clorur acid.



4. Phan ung Friedel-Crafts
Su acil hoa

Phan tng Ién nhan thom di vong :

Ph @ Me _Cl Ph OTs
[\, \[0( / \

> Me
O AlCl,/CH,Cl, O
Che chan huéng tac kich vao C, O

Nhom OTs de dang duoc tach ra sau phan ung.



4. Phan ung Friedel-Crafts
Su acil hoa
Anhidrid

acetic
Z/ \> > Me / \ + Me / \ Me
N 150-200° C N N
I I I
H O H O H O
Pyrol 2-Acetilpyrol 2,5-Diacetilpyrol

Coéng thirc cong hudng cua pyrol :
_ _ _ . S
¥ i i 0 i
H H H H H

[1a] [1b] [1c] [1d] [1e]




4. Phan ung Friedel-Crafts

Su acil hoa o
Ph
Yo
OMe/Si\M Me/Si\M
Me Me Me Me
Me Me
Ty I1é mol : 17 : 83

Nhém thé 1én che

chan hudng tac kich - L
vao C,/ C.. Hieu suat acil hoa

chung : (46%)



4. Phan ung Friedel-Crafts
Su acil hoa

Phan ung Vilsmeier-Haack :

WN@IE e /ITI\ Me
0

ITI Cl—ﬁ Me H /N\
H O Phuc dang Me” ® Me
muoi iminium

Ho [\
= Me
CH3;COONa N
Me Me |
/ Phuc dang H O
)—N\ + POCI; muoi iminium
O Me

N,N-Dimetilacetamid



4. Phan ung Friedel-Crafts
Su acil hoa
Ap dung phan ung Vilsmeier-Haack bang cach dung

dang formamid phan tng véi benzen (hoac hidrocarbon
thom khac) :

l\I/Ie
N CHO NHCH;
© . ©/ CHO pocl, ©/ ) ©/
—e
LI




4. Phan ung Friedel-Crafts
Téng hop nhan thom ngung tu

Téng hop Haworth : Piéu ché dan xuat
O

phenantren.
(0)
Eﬁo
COOH COOH

‘O o _ ‘O znHg Hy50,

AICl;/PhNO, HCI

C

e e




4. Phan ung Friedel-Crafts
Téng hop nhan thom ngung tu

Téng hop Bardhan-Sengupta : Piéu ché dan xuat
phenantren

Me
P.O COOMe
COOMe __2-55 —
140° C 9

COOMe COOMe
340"



4. Phan ung Friedel-Crafts
Téng hop nhan thdm nhgung tu

Tong hop Bogert-Cook :

1. Mg/eter
%\( Me Me ;




4. Phan ung Friedel-Crafts
Téng hop nhan thom ngung tu

MgBr
X
1. NIEGI‘I()> H,SO
2. KHSO, —=5

Hiéu
suat rat
kém

Téng hop Darzen :

COOH COOH
H,SO, 80%
29Uy 0»
<45°C
‘ Me




4. Phan ung Friedel-Crafts
Téng hop nhan thom ngung tu

Téng hop Bradsher :

CHO
1. PhMgBr _CuCN__
2. IZ/P/AcOH 2500

(81%

(\‘ 2.H,07

O

HBr 30‘%;
AcOH San pham sau cuing la 5-etilantracen

dat 69%.




4. Phan ung Friedel-Crafts
Téng hop dan xuat quinolin
Téng hop Knorr

COOEt
\©\ 130°
NH,

(38%)

20°C

1. H,SO,
SOC]Z \©\ SOC
eter, 0 "C
’ 2. H,O
2 ITI

(56%) (22%)



4. Phan ung Friedel-Crafts
Téng hop dan xuat quinolin

AcOH
ﬁ




4. Phan ung Friedel-Crafts
Téng hop dan xuat quinolin

NH, + Me OEt —> @\
OEt

HO Me

m o,




4. Phan ung Friedel-Crafts
Tong hop dan xuat quinolin
Téng hop Gould-Jacobs :

COOMe COOEt ¢OOMe
f___} COOEt__ O
COOEt
100°C N/Y

COOMe

N

——
250°C

(83%)
COOFt COOEt



4. Phan ung Friedel-Crafts
T6°ng hop dan xuat quinolin

OMe Lt COOEt OMe Et

L/ / COOEt__ _P0s
0
100°C 140°C
tO0C COOEt

OMe ]i:t

Piéu nay cho thay véi amin bac 2 lam N
nguyén liéu ban dau thi sé thu duoc |

san pham khac.
COOEt
O

(85%)



4. Phan ung Friedel-Crafts
Tong horp dan xuat quinolin
Téng hof Com

<g s SO
@Q @Q @Q




4. Phan ung Friedel-Crafts
Téng hop dan xuat quinolin

Téng hop Doebner-Miller : Dang enol

CH, cua
acetaldehid
@\ CH,CHO ©\ 0)—H>
e
HCI
NH, NK “Me




4. Phan ung Friedel-Crafts
Tong hop dan xuat quinolin

\©\ RCH \©\ MC OOH
NH,

Dang enol cua aC|d

pyruvic
COOH COOH
Me Me
(@) AN
—_— —_—
ITI R N R
I
H COOH H
Me
AN
~Z



4. Phan ung Friedel-Crafts
Tong hop dan xuat isoquinolin
Tong hop Bischler-Napieralski :

ACZO H®
q >
NH, N, (O (hayP,0y)
H \f
Me
AN
Se
e e
Z
Me Me




4. Phan ung Friedel-Crafts
Tong hop dan xuat isoquinolin
Woodward da ap dung tong hop Bischler-Napieralski d€ téng hop

reserpin, mot alkaloid tu cay Ba gac duoc dung dé diéu tri bénh
tang huyet ap.

OAC
POCI
A\ »
0) "OMe
MeO 1‘{ COOMe
H

OAc

A\
MeO 1\{
H

MeOOC OMe
Reserpin



4. Phan ung Friedel-Crafts
Tong hop dan xuat isoquinolin

O HC ONHZ>

HCOQOH >
O (NHy),SO, O
180-182 C
MeO MeO CHO

Zee Cheng

OMe Nitidin (66%)



4. Phan ung Friedel-Crafts
Tong hop dan xuat isoquinolin
Tong hop Pictet-Spengler :

aq. MeCN
< > -
NHZ pH 6,2; 25° C

Trung gian mudi iminium



4. Phan ung Friedel-Crafts
Téng hop déln xuat isoquinolin

C6 2 hudng tac kich

Tudng tac ban léch



4. Phan ung Friedel-Crafts
Tong hop dan xuat isoquinolin

COOMe
NH, _RCHO_
N
i
R Dung moi, nhiét do (°C) %SP
Ph CH,CL,, 0 74
C.H,, sOi 76
C.H,, CH,Cl,, 0 71
C,H,, soi 85
CH,CH,CH, CH,CI, 0 72
C.H,, sbi 88
(CH,),CHCH, CH,CIL,, 0 82

[ ~N om

)
H

Ty lé cis

82 :
37 :
71:
59 :
80 :
47 :
83 :

COOMe

N—H

R

: trans

18
63
29
41
20
53
17



4. Phan ung Friedel-Crafts
Tong hop dan xuat isoquinolin

Téng hop Pomeranz-Fritsch : OEt
H\OEt
l — O\/
Glycinal dietil acetal (91%)
~
PPA, 100°C_ i\ _N
POCI, N

|
Me (21%)



4. Phan ung Friedel-Crafts
Tong hop dan xuat isoquinolin
Téng hop Schlittler-Muller :

OEt
toluen
o C OEt
NH, | CHO 125-135° C
Me (720
H,S0,
160°C N

(a0%) Me



4. Phan ung Friedel-Crafts
Toéng hop indol

Hop chat chtta nhan indol phan Ién la cac hop chat tu
nhién va cé hoat tinh dugc hoc dac trung.

Nam 1883, Fischer, 1a nguoi dau tién bao cao mot qua
trinh téng hop cac hop chat chia nhan indol, ma sau nay
duoc goi 1a tdng hop Fischer indol.

R'
@\ _NH, H( @\ \/ ZnClz ©f\$7R
Acid Lewis N

Phenilhidrazin Aldehid hoac
ceton Phenllhldrazon Hop chat chu‘a
nhan indol



4. Phan ung Friedel-Crafts
Toéng hop indol

Qua trinh chuyén vi tir phenilhidrazon thanh indol :

R' R’ H R
R %R R
@\ | ZnCl, — " NI-\P
N~ N N\H lf H

b b H

Phenilhidrazon



4. Phan ‘ung Friedel-Crafts
Tong hop indol

(@)
Me
< PhNHNH
N 25
HCI/EtOH

Indolomorphan (58%)



4. Phan ung Friedel-Crafts
Toéng hop indol

Khao sat su chon loc viing :

\ 0] (o)
PhNHNH
N—Me 2 /4 _
%) N
/
H

T 0 H,SO,/MeOH
(A)

%H,SO,/MeOH %(A) %(B)
7 45 21
15 45 22
30 45 24
45 36 18

60 15 6



4. Phan ung Friedel-Crafts
Toéng hop indol

Khao sat su chon loc v[mg ;

0
H
Me b
50, 85% NP HCleter
CH,CI,
Me H
/ N
-~

(61%)




4. Phan ung Friedel-Crafts
Toéng hop indol

H
Me )j\
N Ph HCl/eter>
CH,Cl,

trans San pham duy nhat (38%)

Piéu kién H,S0, 85% khdng cho san pham déng vong indol.



4. Phan ung Friedel-Crafts
Chuyén vi Fries

AlCl;
O

0
O---AlCl,

®
AlCl = @ + MeC=0
Amd Lewis lon acilium

Phenil acetat

Su acn héa i



4. Phan ung Friedel-Crafts
Chuyén vi Fries

COOMe Me
COOMe
Al(:l3
MEO MEN 02

Geijerin
Harwood ‘

(73%)
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