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a - arylaminoketone
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o - nitrophenylpyrovic acid,

indole  - 2 - carboxylic acid

CHI
o - nitrophenylpyruvic  acid H% Zn/AcOH

w%)

Cl-i,0 -coI CH,O
+

‘IlO-lWC
W COOH CHl

H

(56%) (71%)

indole  - 2 carboxylic acid
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porphobilinogen
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acyl - o - toluidine
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3 3 % CH,
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H 40%

pyridin/A



- *;;y-on [&-I
l.~.3,3-trtromet~l-3H-lndolium

lodida 2, 3 - dimethylindole

B  - indolylbutanol
symmetrical tetrahydrocarbozole

2 -spyro -3H-indolinium  cation
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2 - methylindole 3 - isopropylidene - 2 -methyl - 3H - indolium  bisulphate

CHO
3.1 I) DMF/POCI,/RT

2) NaOH

H H
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4.1 0

c

NBr

H
0

CHO
HNO,

CHICO~H
H

CH,COzH

4.3 @Jcozc’“‘  cH;;*H  -
H

5.1 + (CH,)zNH CHzO
c

CHsCOzH
H

I) Brz,CH,COzH

cyclohexane  0°C
2)  CH,CN.  ZS’C

5.3 + HCON(CHdz
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*
2)  Hz0

H

5.4 H’+ CHIO c

H
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H

H,O@

20°C
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6.

5.6 0.16N  aq  HCI
c

UT/2  days

H
COxCd+

5.7
4% EtOH/Ha

A

H

5.8 COzH -mineral acid

H

H H

w

CHKOzH

c

NBr
(CH,),COH

I +
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H



8.1 CH&Hz)sLi

ether, retlux

8.2 I) CzHsMgBr
c

ether

H

2)

CHO
ether. -WC
3) NHd-3

8.3 I) CHdCHALi
/

ether, retlux
02) CO1 3) H,O

5.2 Benzofuran LAP: benzothiophene

6.2.1 nla%mal~d

1. a?fi~~fi~~7Yssar?~~~~~~~  u-phenoxy W?O a-thiophenoxy carbonyl

~%.&$“sUl  Friedel- Craft 7lDXll5~5ZflQLi  a-phenoxy M?Q a-thiophenoxy

carbonyl
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9.1
I) CHKH&Li

ether.  reflux

9.2 I)  Mg  (Id

3) 10% H>SOd
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9.3 f-J--/

9.4 @yBr

a:9.5

I) CH,(CHdILi

ether.  -70°C

2) CO2 atier  2 min.

3) Ii  d

I)  CHKHdrLi
e

ether,  - 70°C

2) I hr. 25°C

3) H,O”

I) CH,(CHdILi
c

ether, - 70°C

2)  co2
3) HCI

+ (CHKOhO
SllCll
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+ HCHO

cone HCI

O-0 < 30-c
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1.5  o~nd$%~~~  o,  o-dinitrostyrene

3, 3 - dimethyl  - 3H -

Iodide
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