
CHAPTER II

EXPERIMENTAL

A l l  s ta r t in g  m a te r ia ls  w e r e  o b t a in e d  f r o m  c o m m e r c ia l  s u p p lie r s ,  a n d  w e re  

u s e d  w it h o u t  fu r th e r  p u r if ic a t io n . A l l  s o lv e n t s  w e re  u s e d  d ir e c t ly  w it h o u t  d ry in g , 

e x c e p t  fo r  d im e th y l  s u lfo x id e  (D M SO ), w h ic h  w a s  d r ie d  w ith  4  Â  m o le c u la r  s ie v e s  

f r o m  S ig m a -A ld r ic h . C a lc iu m  c a rb id e  w a s  g ro u n d  b e fo re  u se . A n a ly t ic a l  t h in - la y e r  

c h r o m a to g ra p h y  (T LC ) w a s  p e r fo rm e d  o n  K ie s e lg e l F 254 p r e - c o a te d  p la s t ic  T L C  p la t e s  

f r o m  E M  s c ie n c e .  V is u a liz a t io n  w a s  p e r fo rm e d  w ith  a 2 5 4  n m  u lt r a v io le t  la m p . G e l 

c o lu m n  c h r o m a to g ra p h y  w a s  c a r r ie d  o u t  w ith  a lu m in iu m  o x id e  (90  a c t iv e  n e u t r a l,  7 0 - 

2 3 0  m e sh )  f r o m  M e rc k  a n d  s il ic a  g e l (60 , 2 3 0 -4 0 0  m e sh )  f r o m  ICN S i li te c h .  T h e  !แ  a n d  

13c N M R  s p e c t ra  w e re  r e c o rd e d  o n  a V a r ia n  o r  B ru k e r  4 0 0  M H z  fo r  !H  a n d  B ru k e r  100 

M H z  fo r  13c in  C D C l3 o r  (C D 3)2S O  s o lu t io n .  C h e m ic a l  sh if ts  o f  a n d  13c N M R  w e re  

r e fe r e n c e d  t o  C D C l2 (5 7 .26  fo r  *แ, 5 7 7 .0 0  fo r  13c) a n d  (C D 3)2S O  (5 2 .5 0  fo r  ‘ h , Ô 3 9 .43  

fo r  13C). C o u p lin g  c o n s ta n t s  (J) w e re  r e p o r te d  in  H e r tz  (Hz). S p lit t in g  p a t te rn s  w e re  

d e s ig n a te d  a s  ร (s in g le t) , d  ( d o u b le t ) ,  t  ( t r ip le ) , q  (q u a rte t) , b s  (b ro a d  s in g le t) , m  

(m u lt ip le t ) .  M a s s  s p e c t ra  w e r e  p e r fo rm e d  b y  M ic ro m a s s  Q u a t t r o  m ic ro  ™  API.

2.1 Preparation o f  aryloxim es

2.1.1 Synthesis o f  oxim es

G enera l p ro ced u re  fo r th e  preparation o f  oxim es (Tab le  3.1): K e to n e s  (1 .0 

e q u iv ) , h y d r o x y la m in e  h y d r o c h lo r id e  (2 .0  e q u iv )  w e re  m ix e d  w ith  e t h a n o l 

( 1 0 m L / m m o l o f  k e to n e )  in  a  r o u n d  b o t t o m e d  f la s k  w ith  a m a g n e t ic  s t ir  ba r. p y r id in e  

(1 .8  e q u iv )  w a s  a d d e d  t o  t h e  m ix tu re  a n d  w a s  r e f lu x e d  r e a c t io n  fo r  4  h. E th a n o l w a s  

r e m o v e d  b y  e v a p o r a t io n .  T o  t h e  re su lt in g , r e s id u e  w a s  a d d e d  w a te r  a n d  t h e  m ix tu re  

w a s  s t ir re d  in a n  ic e  b a th  u n t i l  t h e  o x im e  c r y s ta l l iz e d .  T h e  s o l id  w a s  f i l t e r e d  o f f  a n d  

w a s h e d  w ith  c o ld  w a te r  a n d  d r ie d  w ith  air. T h e  p r o d u c t  w a s  r e c r y s t a l l iz e d  f r o m  

h e x a n e , g iv ing  t h e  s o l id  c ry s ta ls .

A c e to p h e n o n e  ox im e (lb): s y n th e s iz e d  a c c o rd in g  t o  t h e  g e n e ra l p r o c e d u r e  

f r o m  a c e t o p h e n o n e  (5 .00  g, 4 1 .6  m m o l) ,  h y d r o x y la m in e  h y d r o c h lo r id e  (5 .78  g, 8 3 .2  

m m o l)  a n d  p y r id in e  (5 .0  ก าน  62 .4  m m o l)  t o  a f fo rd  4 .51  g (3 3 .0  m m o l,  80% ) o f  o x im e  

l b  as a w h it e  s o lid :  N M R  (400  M H z , C D C l3): 5 p p m  7 .63  (2H ,d , 7= 4.8  H z), 7 .42 -7 .3 5

(3H , m ), 2 .29  (3H , ร).

1 -p-To ly leth an on e  ox im e (2b): s y n th e s iz e d  a c c o rd in g  t o  t h e  g e n e ra l 

p r o c e d u r e  f r o m  1 - p - t o ly le t h a n o n e  (1 .00  g, 74 .5  m m o l) ,  h y d r o x y la m in e  h y d r o c h lo r id e
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(1 .04  §, 14 .9  m m o l)  a n d  p y r id in e  (0 .9 m L , 11 .2  m m o l)  t o  a f fo rd  0 .97  g (6 .5 m m o l,  

87% ) o f  o x im e  2b as a w h it e  s o lid :  ^  N M R  (400  M H z , C D C l3): 5 p p m  7 .54  (2H , d , > 6 . 5  

Hz), 7 .2 0  (2H , d , > 8 . 0  Hz), 2 .3 7  (3H , ร), 2 .31  (3H , ร).

l-(4 -H ydroxyph en y l)eth an on e  oxim e (3b): s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u r e  f r o m  l- ( 4 - h y d ro x y p h e n y l) e t h a n o n e  (5 .00  g, 36 .7  m m o l) ,

h y d r o x y la m in e  h y d r o c h lo r id e  (5 .14  g, 74 .0  m m o l)  a n d  p y r id in e  (4 .5 m L , 55 .5  m m o l)  

t o  a f fo rd  2 .8 7  g (19 .0  m m o l,  52% ) o f  o x im e  3b as a w h ite  s o lid :  JH N M R  (4 00  M H z , 

D M SO ): 5 p p m  10 .85  (1H , ร), 9 .61  (1H , ร), 7 .45  (2H , d , J  = 8 .6  H z), 6 .7 3  (2H , d , J  = 8.7 

Hz), 2 .0 6  (3H , ร).

l-(4 -M eth oxyp h en y l)e th an on e  ox im e (4b): s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u r e  f r o m  l- ( 4 - m e t h o x y p h e n y l) e t h a n o n e  (5 .00  g, 3 3 .0  m m o l) ,

h y d r o x y la m in e  h y d r o c h lo r id e  (4 .58  g, 66 .0  m m o l)  a n d  p y r id in e  (4 .0  m L , 49 .5  m m o l)  

t o  a f fo rd  5 .0 7  g (31 .8  m m o l,  92  %) o f  o x im e  4b as a w h it e  s o lid :  JH N M R  (4 0 0  M H z , 

CDCI3): 5 p p m  7 .59  (2H , d , > 8 . 7  Hz), 6 .91  (2H , d , > 8 . 9  Hz), 3 .83  (3H , ร), 2 .2 7  (3H , ร).

l-(4 -B u toxyph en yl)eth an on e  oxim e (5b): s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u r e  f r o m  l - ( 4 - b u t o x y p h e n y l) e t h a n o n e  (2 .62  g, 13 .6  m m o l) ,

h y d r o x y la m in e  h y d r o c h lo r id e  (1 .95  g, 27 .3  m m o l)  a n d  p y r id in e  (2 .0  m L , 2 4 .5  m m o l)  

t o  a f fo rd  2 .69  g (13 .0  m m o l,  95% ) o f  o x im e  5b as a w h ite  s o lid :  *H N M R  (4 0 0  M H z , 

CDCI3): 8 p p m  7 .56  (2H , d , > 8 .8  H z), 6 .89  (2H , d , > 8 . 9  Hz), 3 .9 8  (2H , t, > 6 . 5  Hz), 2 .27  

(3H , ร), 1 .82 -1 .7 2  (2H , m ), 1 .55 -1 .4 3  (2H , m ), 0 .97  (3H , t, > 7 . 4  Hz).

l-(4-(B en zyloxy)ph en yl)eth an on e ox im e (6 b): s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u r e  f r o m  l- ( 4 - ( b e n z y lo x y ) p h e n y l) e th a n o n e  (1 .00  g, 4 .4  m m o l) ,  

h y d r o x y la m in e  h y d r o c h lo r id e  (0.61 g, 8 .8  m m o l)  a n d  p y r id in e  (0.6 m L , 7 .9  m m o l)  t o  

a f fo rd  0 .8 2  g (3 .4  m m o l,  76% ) o f  o x im e  6 b as a w h ite  s o lid :  *H N M R  (4 00  M H z , CDCI3): 
5 p p m  7 .73  (2H , d , > 8 . 9  Hz), 7 .4 7 -7 .3 2  (5H , m ), 7 .03  (2H , d , > 9 . 3  H z), 5 .1 2  (2H , ร), 

2 .45  (3H , ร).

(£)-4-(l-(H ydroxyim ino)ethyU phenyl-4-m ethylbenzenesu lfonate  (7b):

s y n th e s iz e d  a c c o rd in g  t o  t h e  g e n e ra l p r o c e d u r e  f r o m  4 - a c e ty lp h e n y l- 4 -  

m e t h y lb e n z e n e s u lf o n a t e  (2 .00  g, 8 .9  m m o l) ,  h y d r o x y la m in e  h y d r o c h lo r id e  (0 .96  g, 8 .8  

m m o l)  a n d  p y r id in e  (0 .8 m L , 10.3 m m o l)  t o  a f fo rd  1.95 g (6.4 m m o l,  93% ) o f  o x im e  

7b as a w h ite  s o lid :  JH N M R  (400  M H z , CDCI3): 8 p p m  7 .89  (2H , d , > 8 . 9  H z), 7 .71 (2H, 

d , > 8 . 3  Hz), 7 .3 2  (2H , d , > 8 . 0  Hz), 7 .0 8  (2H , d , > 6 . 9  Hz), 2 .5 7  (3H , ร), 2 .45  (3H , ร).

l-(4 -am in o p h en y l)e th an o n e  ox im e (8 b): s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u r e  f r o m  l- ( 4 - a m in o p h e n y l) e t h a n o n e  (5 .00  g, 3 7 .0  m m o l) ,
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h y d r o x y la m in e  h y d r o c h lo r id e  (5 .14  g, 73 .9  m m o l)  a n d  p y r id in e  (5 .4  m L , 6 7 .0  m m o l)  

t o  a f fo rd  5 .1 0  § (3 4 .0  m m o l,  92% ) o f  o x im e  8 b as a w h ite  s o lid :  ]แ  N M R  (4 0 0  M H z , 

C D C lj) :  5 p p m  7 .45  (2H , d, 7  = 8 .7  Hz), 6 .6 6  (2H , d , J  = 8 .6  H z), 2 .2 2  (3H , ร).

Æ )-l-(4-(D im ethylam ino)phenyl)ethanone ox im e (9b): s y n th e s iz e d

a c c o rd in g  t o  t h e  g e n e ra l p r o c e d u r e  f r o m  l- ( 4 - ( d im e th y la m in o ) p h e n y l) e t h a n o n e  (1 .00 

g, 6.1 m m o l) ,  h y d r o x y la m in e  h y d r o c h lo r id e  (0 .83  g, 11 .9  m m o l)  a n d  p y r id in e  (0 .9  m L , 

10 .8  m m o l)  t o  a f fo rd  0 .6 6  g (3 .7  m m o l,  60% ) o f  o x im e  9b as a w h ite  s o lid :  !H N M R  

(4 00  M H z , C D C l3): ร  p p m  7 .5 4  (2H , d , > 8 .,6  H z), 6 .71 (2H , d , > 8 . 5  H z), 2 .9 9  (6 H, ร), 

2 .25  (3H, ร).

l-(4 -(M eth y lth io)ph eny l)eth an one  oxim e (10b): s y n th e s iz e d  a c c o rd in g  t o  

t h e  g e n e ra l p r o c e d u r e  f r o m  l - ( 4 - ( m e th y lth io ) p h e n y l) e t h a n o n e  (0 .50  g, 3 .0  m m o l) ,  

h y d r o x y la m in e  h y d r o c h lo r id e  (0 .42  g, 6 .0  m m o l)  a n d  p y r id in e  (0 .4  m L , 5 .4  m m o l)  t o  

a f fo rd  0 .4 2  g (2 .3  m m o l,  77% ) o f  o x im e  1 0 b  as a w h ite  s o lid :  JH N M R  (4 00  M H z , 

CDCI3): 5 p p m  7 .56  (2H , d, > 8 . 3  Hz), 7 .2 4  (2H , d , > 8 . 4  Hz), 2 .5 0  (3H , ร), 2 .2 9  (3H , ร).

l-(4 -F lu o ro p h en y l)e th an o n e  oxim e ( l ib ) :  s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u r e  f r o m  l- ( 4 - f lu o r o p h e n y l) e t h a n o n e  (3 .00  g, 2 1 .7  m m o l) ,

h y d r o x y la m in e  h y d r o c h lo r id e  (3 .06  g, 4 4 .0  m m o l)  a n d  p y r id in e  (2 .6 m L , 32 .6  m m o l)  

t o  a f fo rd  3 .2 4  g (21 .2  m m o l,  97% ) o f  o x im e  l i b  as a w h ite  s o lid :  JH N M R  (4 0 0  M H z , 

CDCI3): 5 p p m  8 .2 1 -7 .8 8  (1H , br), 7 .61 (2H , m ), 7 .07  (2H , t, J  = 8 .7  H z), 2 .2 7  (3H , ร).

l-(4 -C h lo rop h en y l)e th a n o n e  ox im e (12b): s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u r e  f r o m  l - ( 4 - c h lo r o p h e n y l) e t h a n o n e  (5 .00  g, 32 .3  m m o l) ,

h y d r o x y la m in e  h y d r o c h lo r id e  (4 .17  g, 64 .6  m m o l)  a n d  p y r id in e  (3 .6 m L , 4 5 .0  m m o l)  

t o  a f fo rd  5 .29  g (31 .0  m m o l,  96% ) o f  o x im e  1 2 b  as a w h ite  s o lid :  JH N M R  (4 00  M H z , 

C D C I3): 5 p p m  7 .60  (2H , d , > 8 .6  H z), 7 .3 7  (2H , d , > 8 .6  Hz), 2 .31  (3H , ร).

l-(4 -B rom op h en y l)e th an on e  oxim e (13b). s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u r e  f r o m  l- ( 4 - b r o m o p h e n y l) e t h a n o n e  (5 .00  g, 25 .1  m m o l) ,

h y d r o x y la m in e  h y d r o c h lo r id e  (3 .49  g, 50 .2  m m o l)  a n d  p y r id in e  (3 .3  m L , 3 7 .7  m m o l)  

t o  a f fo rd  5 .10  g (23 .8  m m o l,  95% ) o f  o x im e  13 b  as a w h ite  s o lid :  *H N M R  (4 00  M H z , 

CDCI3): 8 p p m  7.51 (4H , d, J  = 9 .3  Hz), 2 .2 6  (3H , ร).

l-(4 -lo d op h en y l)e th an o n e  oxim e (14b): s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u r e  f r o m  l - ( 4 - io d o p h e n y l) e th a n o n e  (2 .00  g, 8.1 m m o l) ,  h y d r o x y la m in e  

h y d r o c h lo r id e  (1 .12  g, 16.1 m m o l)  a n d  p y r id in e  (1 .0  m L , 12 .2  m m o l)  t o  a f fo rd  1.97 g 

(7.5 m m o l,  94% ) o f  o x im e  14b as a w h ite  s o lid :  *H N M R  (400  M H z , CDCI3): 8 p p m  8 .07  

(1H , br), 7 .71  (2H , d , J  = 8 .5  Hz), 7 .36  (2H , d , J  = 8 .4  Hz), 2 .25  (3H , ร).
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l-(4 -N itroph enyl)eth an on e  oxim e (15b). s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u r e  f r o m  l- ( 4 - n it r o p h e n y l) e t h a n o n e  (5 .0 0  g, 30 .3  m m o l) ,  

h y d r o x y la m in e  h y d r o c h lo r id e  (4 .17  g, 60 .0  m o l)  a n d  p y r id in e  (3.7 m L , 4 5 .5  m m o l)  t o  

a f fo rd  5 .06  g (28.1  m m o l,  93% ) o f  o x im e  15b a s  a w h ite  s o lid :  *H N M R  (4 00  M H z , 

C D C l3): 5 p p m  8 .2 4  (2H , d , 7= 8.9  Hz), 7 .81 (2H , d , 7= 7.8 Hz), 2 .3 3  (3H , ร).

(E M -(l-(H yd ro x y im in o )eth yU b en zo n itrile  (16b): s y n th e s iz e d  a c c o rd in g  to  

t h e  g e n e ra l p r o c e d u r e  f r o m  4 - a c e t y lb e n z o n it r i le  (2 .00  g, 13 .8  m m o l) ,  h y d r o x y la m in e  

h y d r o c h lo r id e  (1 .95  g, 2 7 .6  m m o l)  a n d  p y r id in e  (1 .7  m L , 20 .7  m m o l)  t o  a f fo rd  2 .0 2  g 

(12 .6  m m o l,  91% ) o f  o x im e  1 6 b  as a w h ite  s o lid :  JH N M R  (4 00  M H z , C D C I3): 5 p p m  

7 .75  (2H , d , 7= 8.9  Hz), 7 .67  (2H , d , 7= 8.7  Hz), 2 .2 9  (3H , ร).

l-(B iph en yl-4-y l)eth an one oxim e (17b): s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u re  f r o m  l- ( b ip h e n y l- 4 - y l) e th a n o n e  (1 .00  g, 5 1 .0  m m o l) ,  

h y d r o x y la m in e  h y d r o c h lo r id e  (0 .71 g, 10 .2  m m o l)  a n d  p y r id in e  (0 .6 m L , 7 .7  m m o l)  t o  

a f fo rd  1.05 g (5 .0  m o l,  97% ) o f  o x im e  17b as a w h ite  s o lid :  V t  N M R  (400  M H z , CDCI3): 
5 p p m  8 .1 2 -7 .9 8  (1H , m ), 7 .8 2 -7 .5 4  (4H , m ), 7 .45  (2H , d, 7= 8.0  Hz), 7 .38  (2H , d , 7= 6.3  

Hz), 2 .3 2  (3H , ร).

l-(4-(Pyrid in-3-yl)phenyl)ethanone oxim e (18b): s y n th e s iz e d  a c c o rd in g  t o  

t h e  g e n e ra l p r o c e d u r e  f r o m  l- ( 4 - ( p y r id in - 3 - y l) p h e n y l) e th a n o n e  (1 .00  g, 8 .3  m m o l) ,  

h y d r o x y la m in e  h y d r o c h lo r id e  (1 .15  g, 16 .6  m m o l)  a n d  p y r id in e  (1 .0  m L , 12 .5  m m o l)  

t o  a f fo rd  1 .52 g (7.2 m m o l,  87% ) o f  o x im e  18b as a w h ite  s o lid :  JH N M R  (4 00  M H z , 

CDCI3): 5 p p m  9 .00  (2H , ร), 8 .61 (2H , d , 7= 4.2  Hz), 8 .0 4  (2H , d , 7=8.1 Hz), 7 .42  (2H , d d , 

7= 8.0, 5 .0  Hz), 2 .65  (3H , ร).

l-(4 -(Th iophen -2-y l)ph en yl)eth anon e  oxim e (19b): s y n th e s iz e d  a c c o rd in g  

t o  t h e  g e n e ra l p r o c e d u r e  f r o m  l- ( 4 - ( th io p h e n - 2 - y l) p h e n y l) e th a n o n e  (5 .00  g, 24 .7  

m m o l) ,  h y d r o x y la m in e  h y d r o c h lo r id e  (3 .43  g, 4 9 .4  m m o l)  a n d  p y r id in e  (3 .0  m L , 37.1 

m m o l)  t o  a f fo rd  5.11 g (23 .5  m m o l,  95% ) o f  o x im e  19b as a w h ite  s o lid :  *H N M R  (400  

M H z , CDCI3): 5 p p m  7 .58  (1H , d d , 7= 5.1, 0 .9  Hz), 7 .51 (1H , d d , 7= 3.8, 1.1 Hz), 7 .2 8  (2H , 

d , 7=5.1 Hz), 7 .1 2  (1H , d d , 7= 5.1, 3 .9  Hz), 7 .0 3  (2H , d d , 7= 5.1, 3 .7  Hz), 2 .3 8  (3H , ร).

l-(4 -(P h en y leth yn y l)ph en y l)eth an on e  oxim e (20b): s y n th e s iz e d  a c c o rd in g  

t o  t h e  g e n e ra l p r o c e d u re  f r o m  l- ( 4 - ( p h e n y le t h y n y l) p h e n y l) e t h a n o n e  (0 .32  g, 1.5 

m m o l) ,  h y d r o x y la m in e  h y d r o c h lo r id e  (0 .20  g, 2 .9 m m o l)  a n d  p y r id in e  (0 .2  m L , 2.3 

m m o l)  t o  a f fo rd  0 .2 7  g (1.1 m m o l,  80% ) o f  o x im e  20b as a w h ite  s o lid :  !H N M R  (400  

M H z , CDCI3): 5 p p m  7 .94  (1H , d , 7= 7.3  Hz), 7 .79  (1H , d , 7= 8.4  Hz), 7 .72  (1H , d , 7= 6.6  

Hz), 7 .57  (3H , d d , 7= 16.1 , 7 .4  Hz), 7 .36  (2H , d , 7= 4.2  Hz), 2 .45  (3H , ร).
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4 -(l-(H ydroxyim in o)eth yl)ph en ylboron ic  acid (21b): s y n th e s iz e d  a c c o rd in g  

t o  t h e  g e n e ra l p r o c e d u re  f r o m  4 - a c e t y lp h e n y lb o r o n ic  a c id  (2 .00  g, 12.1 m m o l) ,  

h y d r o x y la m in e  h y d r o c h lo r id e  (1 .67  g, 2 4 .2  m m o l)  a n d  p y r id in e  (1 .5  m L , 18 .2  m m o l)  

t o  a f fo rd  1.89 g (10 .6  m m o l,  87% ) o f  o x im e  21b as a w h ite  s o lid :  *H N M R  (4 00  M H z , 

D M SO ): 5 p p m  11 .16  (1H , ร), 8 .2 4  (1H , ร), 7 .76  (2H , d , J  = 7 .7  Hz), 7 .56  (2H , d , J  = 8.1 

H z), 2 .1 2  (3H , ร).

l-(4-(4 ,4 ,5 ,5-Tetram ethyl-l,3 ,2-d ioxaboro lan-2-yl)phenyl)ethanone ox im e  

(22b): s y n th e s iz e d  a c c o rd in g  t o  t h e  g e n e ra l p r o c e d u r e  f r o m  l- (4 - ( 4 ,4 ,5 ,5 - te t ra m e th y l-  

l ,3 ,2 - d io x a b o ro la n - 2 - y l) p h e n y l) e th a n o n e  (0 .49  g, 2 .0  m m o l) ,  h y d r o x y la m in e  

h y d r o c h lo r id e  (0 .28  g, 4 .0  m m o l)  a n d  p y r id in e  (0 .3  m L , 3 .0  m m o l)  t o  a f fo rd  0 .4 4  g (1.7 

m m o l,  84% ) o f  o x im e  22b as a w h ite  s o lid :  *H N M R  (4 00  M H z , C D C l3): 5 p p m  7 .8 4  (2H , 

d , > 2 . 5  Hz), 7 .65  (2H , d , > 3 . 7  H z), 2 .1 7  (3H , ร), 1 .35 (12H , ร).

l-(N a p h th a le n -l-y l)e th a n o n e  ox im e (23b): s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u re  f r o m  l - ( n a p h t h a le n - l- y l ) e t h a n o n e  (5 .00  g, 2 9 .4  m m o l) ,

h y d r o x y la m in e  h y d r o c h lo r id e  (5 .78  g, 58 .8  m m o l)  a n d  p y r id in e  (3 .6  m L , 44 .1  m m o l)  

t o  a f fo rd  4 .9 0  g (26 .5  m m o l,  90% ) o f  o x im e  23b as a w h ite  s o lid :  *H N M R  (4 00  M H z , 

C D C I3): 5 p p m  8 .0 2 Ü H , d , > 8 . 0  Hz), 7 .88 (2H , t, > 6 . 5  Hz), 7 .5 7 -7 .4 3 (4 H , m ), 2 .38 (3H , ร).

l-(N aphth a len -2-y l)eth an on e  oxim e (24b): s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u re  f r o m  l- ( n a p h th a le n - 2 - y l) e th a n o n e  (2 .0 0  g, 1 1 .8  m m o l) ,

h y d r o x y la m in e  h y d r o c h lo r id e  (1 .67  g, 23 .6  m m o l)  a n d  p y r id in e  (1 .4  m L , 17 .7  m m o l)  

t o  a f fo rd  1.98 g (1 0 .7  m m o l,  91% ) o f  o x im e  24b a s  a w h ite  s o lid :  *H N M R  (4 00  M H z , 

CDCI3): 5 p p m  8 .02  (1H , ร), 7 .8 1 -7 .8 8  (4H , m ), 7 .50  (2H , d d , > 6 .2 ,  3 .3  Hz), 2 .41  (3H , ร).

l-(A n thracen-2-y l)eth an on e  ox im e (25b): s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u r e  f r o m  l- ( a n th r a c e n - 2 - y l) e th a n o n e  (0 .50  g, 2 .3  m m o l) ,

h y d r o x y la m in e  h y d r o c h lo r id e  (0 .32  g, 4 .5  m m o l)  a n d  p y r id in e  (0 .3  m L , 3 .5  m m o l)  t o  

a f fo rd  0 .4 7  g (2 .0  m m o l,  8 8 %) o f  o x im e  25b as a w h it e  s o lid :  JH N M R  (4 00  M H z , 

CDCI3): 5 p p m  8 .4 5  (1H , ร), 8 .40  (1H , ร), 8 .2 2  (1H , ร), 8 .0 4 -7 .9 7  (2H , m ), 7 .83  (1H, d , >

8 .6  Hz), 7 .4 9 -7 .5 2  (2H , m), 2 .5 3  (3H , ร).

(3£)-4-Phenylbut-3-en-2-one oxim e (26b): s y n th e s iz e d  a c c o rd in g  t o  t h e  

g e n e ra l p r o c e d u r e  f r o m  (8 ) -4 -p h e n y lb u t -3 - e n -2 -o n e  (5 .00  g, 34 .2  m m o l) ,  

h y d r o x y la m in e  h y d r o c h lo r id e  (4 .73  g, 6 8 .4  m m o l)  a n d  p y r id in e  (4.1 m L , 5 1 .3  m m o l)  

t o  a f fo rd  4 .8 2  g (2 9 .9  m m o l,  87% ) o f  o x im e  26b as a w h ite  s o lid :  *H N M R  (4 0 0  M H z , 

CDCI3): 5 p p m  7 .49  (2H , d , > 7 . 5  Hz), 7 .4 1 -7 .2 8  (3H , m ), 6 .9 4  (2H , q , > 1 6 . 4  Hz), 2 .19  

(3H , ร).
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C yc lo h e x an o n e  oxim e (27b): s y n th e s iz e d  a c c o rd in g  t o  t h e  g e n e ra l 

p r o c e d u r e  f r o m  c y c lo h e x a n o n e  (5 .00  g, 5 0 .9  m m o l) ,  h y d r o x y la m in e  h y d r o c h lo r id e  

(5 .78  g, 8 3 .2  m m o l)  a n d  p y r id in e  (6.2 m L , 76 .4  m m o l)  t o  a f fo rd  4 .8 0  g (42 .4  m m o l,  

83% ) o f  o x im e  27b as a w h ite  s o lid :  ไแ  N M R  (4 00  M H z , C D C l3): 5 p p m  2 .51  (2H , t, 

9= 6.2  Hz), 2 .2 6 -2 .2 0  (2H , m ), 1 .73 -1 .5 6  (6 H, m).

3,4-D ihydronaphthalen-l(2H )-one oxim e (28b): s y n th e s iz e d  a c c o rd in g  t o  

t h e  g e n e ra l p r o c e d u r e  f r o m  3 ,4 -d ih y d ro n a p h th a le n - l( '2 / - / ) -o n e  (1 .00  g, 6 .8  m m o l) ,  

h y d r o x y la m in e  h y d r o c h lo r id e  (0 .95  g, 13.7 m m o l)  a n d  p y r id in e  (0 .8  ทา!., 10 .2  m m o l)  

t o  a f fo rd  1 .04  g (6 .5 m m o l,  95% ) o f  o x im e  28b a s  a w h ite  s o lid :  !H N M R  (400  M H z , 

CDCI3): 5 p p m  7 .9 2  (1H , d , 9= 7 .8  Hz), 7 .29  (1H , d d , 9= 7.5, 0 .9  Hz), 7 .21  (1H , d d , 9= 10.8 ,

4.1 Hz), 7 .1 6  (1H , d , 9=7.5 Hz), 2 .8 3  (2H , t, 9= 6.6  Hz), 2 .8 0 -2 .7 3  (2H , m ), 1 .93 -1 .8 3  (2H ,

m ).

l-C y c lo h e x e n y le th a n o n e  oxim e (29b): s y n th e s iz e d  a c c o rd in g  t o  t h e  g e n e ra l 

p r o c e d u re  f r o m  l - c y c lo h e x e n y le t h a n o n e  (0 .5 0  g, 4 .0  m m o l) ,  h y d r o x y la m in e  

h y d r o c h lo r id e  (0 .56  g, 8.1 m m o l)  a n d  p y r id in e  (0 .5  m L , 6 .0  m m o l)  t o  a f fo rd  0 .1 9  g (1 .4  

m m o l,  35% ) o f  o x im e  29b as a w h it e  s o lid :  *H N M R  (4 00  M H z , CDCI3): 5 p p m  8 .71  (1H , 

br), 6 .1 2  (1H , ร), 2 .2 0  (2H , ร), 2 .11  (2H , d , 9= 3.2  Hz), 1 .64 -1 .48  (4H , m).

P ro p io p h en o n e  oxim e (30b): s y n th e s iz e d  a c c o rd in g  t o  t h e  g e n e ra l 

p r o c e d u r e  f r o m  p r o p io p h e n o n e  (5 .00  g, 37 .3  m m o l) ,  h y d r o x y la m in e  h y d r o c h lo r id e  

(5 .14  g, 74 .6  m m o l)  a n d  p y r id in e  (4.5 m L , 56 .0  m m o l)  t o  a f fo rd  2 .6 8  g (1 8 .0  m m o l,  

48% ) o f  o x im e  30b as a w h ite  s o lid :  !H N M R  (4 00  M H z , CDCI3): 8 p p m  7 .6 5 -7 .5 9  (2H, 

m ), 7 .4 2 -7 .3 6  (3H , m ), 2 .83  (2H , q , 9= 7.6  H z), 1 .18  (3H , t, 9= 7.6  Hz).

2.1.2 Preparation o f  arylketones (5a-7a, 9a, 20a)

4-B u toxyacetoph en one  (5a)

4 -H y d ro x y a c e t o p h e n o n e  (2 .0  g, 14 .7  m m o l)  a n d  p o ta s s iu m  h y d ro x id e  (1.7 g,

3 .0  m m o l)  w e r e  s t ir re d  in  D M F  (15 m L). B u ty l b r o m id e  (3 .2  m L , 2 9 .4  m m o l)  w a s  

a d d e d  d r o p w is e  a n d  t h e  r e a c t io n  w a s  c o n t in u o u s ly  s t ir re d  a t  r o o m  t e m p e ra t u r e  fo r  

2 4  h. T h e  r e a c t io n  w a s  q u e n c h e d  w ith  w a te r  (20  m L ), e x t r a c t e d  w ith  E tO A c  (3 X  20  

m L ) a n d  w a s h e d  w ith  b r in e  (3 X 20  m L). T h e  o rg a n ic  la y e r  w a s  d r ie d  w ith  a n h . N a S 0 4 

f i lt e r e d ,  a n d  t h e  s o lv e n t  w a s  r e m o v e d  u n d e r  r e d u c e  p re s s u re  t o  g ive  k e to n e  5a in 

93%  y ie ld  (2.6 g, 0 .0 1 3 5  m o l)  a s a w h it e  s o lid :  N M R  (400  M H z , CDCI3): 5 p p m  7 .56

(2H, d , 9= 8.8  H z), 6 .89  (2H , d , 9= 8.9  Hz), 3 .98  (2H , t, 9= 6.5  H z), 1 .86 -1 .6 8  (2H , m ), 1 .50 

(2H , d t, 9= 14.9 , 7 .4  Hz), 0 .9 7  (3H , t, 9= 7.4  Hz).
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4 -B en zyloxyacetoph en on e  (6a)

4 -H y d ro x y a c e t o p h e n o n e  (0.5 §, 3 .7  m m o l)  a n d  p o ta s s iu m  c a rb o n a t e  (1.6 g, 

11 .8  m m o l)  w e r e  d is s o lv e d  w ith  D M F  (40  ท าน. B e n z y l b r o m id e  (0 .5 m L , 4 .4  m m o l)  

w a s  a d d e d  a n d  t h e  r e a c t io n  w a s  s t ir re d  a t  80  c fo r  12 h. T h e  m ix tu re  r e a c t io n  w a s  

d i lu t e d  w ith  w a te r  a n d  e x t r a c t e d  w ith  E tO A c  (3 X 20  m L )  a n d  w a s h e d  w ith  b r in e  (3 X 

2 0  m L). T h e  o rg a n ic  la y e r  w a s  d r ie d  b y  a n h .N a 2S 0 4 a n d  e v a p o r a te d  u n d e r  r e d u c e  

p re s s u re  t o  g iv e  p r o d u c t  6a in  85%  y ie ld  (0 .7 g, 3.1 m m o l)  a s a w h ite  s o lid :  ! แ  N M R  

(400  M H z , C D C l3): 5 p p m  7 .93  (2H , d , 7= 8.8  Hz), 7 .4 5 -7 .3 0  (5H , m ), 7 .01  (2H , d , 7= 8.8  

Hz), 5 .13  (2H , ร), 2 .55  (3H , ร).

4-Tosy loxyacetop h en on e  (7a)

4 -H y d ro x y a c e t o p h e n o n e  (2 .0 g, 15 .0  m m o l)  w a s  d is s o lv e d  in  p y r id in e  (50  m L ) 

a n d  D M A P  (1 c ry s ta l) . T o s y l c h lo r id e  (5 .7 g, 29 .9  m m o l)  w a s  a d d e d  t o  t h e  m ix tu re  

s o lu t io n  a n d  t h e  r e a c t io n  w a s  h e a te d  t o  8 0  c fo r  2 4  h. T h e  m ix tu re  w a s  d i lu t e d  w ith  

w a te r  (40  m L )  a n d  e x t r a c t e d  w ith  E tO A c  (3 X 4 0  m L )  a n d  w a s h e d  w ith  b r in e  (2 X 30  

m L). T h e  E tO A c  la y e r  w a s  d r ie d  w ith  a n h .N a S O a  a n d  t h e  s o lv e n t  w a s  r e m o v e d  u n d e r  

r e d u c e  p re s s u re  t o  a f fo rd  p r o d u c t  7a in  100%  y ie ld  (4.3 g, 14 .8  m m o l)  a s a w h ite  

s o lid :  JH N M R  (4 00  M H z , CDCI3): 5 p p m  7 .89  (2H , d . 7= 8.9  Hz), 7 .71  (2H , d , 7= 8.3  Hz),

7 .32  (2H , d , 8 .0  Hz), 7 .08  (2H , d , 7= 8.8  Hz), 2 .5 7  (3H , ร), 2 .45  (3H , ร).

(4-(D im ethylam ino)phenyl)ethanone (9a)

T o  a s o lu t io n  o f  4 - a m in o a c e to p h e n o n e  (0.5 g, 3 .7  m m o l)  in  D M F  (5 m L )  w a s  

a d d e d  io d o m e th a n e  (0 .5 m L , 8.1 m m o l)  a n d  K2CO3 (1.1 g 8.1 m m o l) .  T h e  m ix tu re  w a s  

s t ir re d  a t  60  c fo r  2 4  h a n d  t h e n  c o o le d  t o  r o o m  te m p e ra tu r e .  T h e  s o lu t io n  w a s  

q u e n c h e d  w ith  a m ix tu re  o f  ic e  a n d  w a te r , f i l t e r e d  a n d  w a s h e d  w ith  w a te r  t o  a f fo rd  

t h e  d e s ir e d  p r o d u c t  in  75%  y ie ld  (1.8 g, 11 .0  m m o l)  a s  a  w h it e  s o lid :  JH N M R  (400  

M H z , CDCI3): 8 p p m  7 .87  (2H , d , 7= 8.7  Hz), 6 .65  (2H , d, 7= 8.8  Hz), 3 .06  (6 H, ร), 2 .51  (3H , 

ร).

l-(4 -(P h en y lethyn y l)ph en y l)eth anon e  (20a)

A  m ix tu re  o f  4 - io d o a c e t o p h e n o n e  (5 00 .0  m g , 2 .0 3  m m o l) ,  c o p p e r  (II) io d id e  

(311 .5  m g, 3 .05  m m o l) ,  b is ( t r ip h e n y lp h o s p h in e ) p a l la d iu m ( l l)  d ic h lo r id e  (28 .8  m g, 0 .04  

m m o l) ,  t r ip h e n y lp h o s p h in e  (21 .4  m g , 0 .08  m m o l)  a s  s t ir re d  in T H F  (20  m L )  a n d  

t r ie th y la m in e  (15  m L). T o  th is  m ix tu re  w a s  a d d e d  p h e n y la c e t y le n e  (0 .34  m L , 3 .05  

m m o l)  a n d  t h e  r e a c t io n  w a s  s t ir re d  a t  r o o m  te m p e ra t u r e  fo r  4  h. T h e  r e a c t io n  w a s  

f i l t e r e d  a n d  t h e  s o l id  w a s  w a s h e d  w ith  w a te r . T h e  o rg a n ic  la y e r  w a s  e x t r a c t e d  w ith  

a m m o n iu m  c h lo r id e  (2 X 20  m L ) a n d  d r ie d  w ith  a n h .N a 2S 0 4. T h e  re s id u e  w a s
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e v a p o r a te d  u n d e r  r e d u c e d  p re s s u re  a n d  p u r if ie d  b y  s i l ic a  c o lu m n  c h r o m a to g ra p h y  

u s in g  2 5 % E tO A c -h e x a n e s  as e lu e n t  t o  a f fo rd  t h e  p r o d u c t  in  71%  y ie ld  (3 19 .0  m g, 

1.45 m m o l)  a s a w h ite  s o lid :  *H N M R  (400  M H z , C D C l3): 8 p p m  7 .9 4  (2H , d , 7= 8.0  Hz), 

7 .61 (2H , d , 7= 7.7  Hz), 7 .55  (2H , ร), 7 .37  (3H , ร), 2 .6 2  (3H , ร).

2.2 T ro fim o v  reaction using ca lc ium  carb ide  as a starting m aterial.

2.2.1 O ptim ization  o f  th e  reaction cond itions

T a b le  3.2 E ffect o f  solvent: a c e t o p h e n o n e  o x im e s  ( lb )  100 .0  m g  (1.0 e q u iv ) , 

p o ta s s iu m  h y d ro x id e  (1.5 e q u iv )  a n d  c a lc iu m  c a rb id e  (6 .0  e q u iv )  w e r e  m ix e d  w ith  10 

m L  o f  s o lv e n t  a n d  1 8 -c ro w n -6  in  a s e a le d  t u b e  w ith  m a g n e t ic  s t ir  ba r. T h e  m ix tu re  

w a s  s t ir re d  a t  100  c fo r  15 h. T h e  r e a c t io n  w a s  c o o le d  t o  r o o m  te m p e ra t u r e  a n d  

d i lu t e d  w ith  w a te r . T h e  c ru d e  p r o d u c t  w a s  f i l t e r e d  a n d  e x t r a c t e d  w ith  e t h e r  (5 X 30 

m L). T h e  e x t ra c ts  w e r e  w a s h e d  w ith  b r in e  (2 X 5 0  m L )  a n d  d r ie d  w ith  p o ta s s iu m  

c a rb o n a te .  T h e  e t h e r  w a s  r e m o v e d  u n d e r  r e d u c e d  p re s s u re  a n d  t h e  c ru d e  p r o d u c t  

w a s  p u r if ie d  b y  a lu m in a  c o lu m n  c h r o m a to g ra p h y  u s in g  25%  E tO A c - h e x a n e s  as 

e lu e n t  t o  g ive  t h e  2 - p h e n y lp y r r o le  ( lc )  in  c o r r e s p o n d in g  y ie ld .

T a b le  3.3 E ffect o f  bases: a c e t o p h e n o n e  o x im e  ( lb )  100 .0  m g  (1.0 e q u iv ) , 

b a s e s  (1.5 e q u iv )  a n d  c a lc iu m  c a rb id e  (6 .0 e q u iv )  w e re  m ix e d  w ith  10 m L  o f  D M S O  

a n d  1 8 -c ro w n -6  in  a  s e a le d  t u b e  w ith  m a g n e t ic  st ir  bar. T h e  m ix tu re  w a s  s t ir re d  a t 

100  c fo r  15 h. T h e  r e a c t io n  w a s  c o o le d  t o  r o o m  t e m p e ra t u r e  a n d  d i lu t e d  w ith  

w a te r . T h e  c r u d e  p r o d u c t  w a s  f i l t e r e d  a n d  e x t r a c t e d  w ith  e t h e r  (5 X 30  m L). T h e  

e x t ra c ts  w e re  w a s h e d  w ith  b r in e  (2 X 50  m L )  a n d  d r ie d  w ith  p o ta s s iu m  c a rb o n a te .  

T h e  e th e r  w a s  r e m o v e d  u n d e r  r e d u c e d  p re s s u re  a n d  t h e  c ru d e  p r o d u c t  w a s  p u r if ie d  

b y  a lu m in a  c o lu m n  c h r o m a to g ra p h y  u s in g  25%  E tO A c -h e x a n e s  as e lu e n t  t o  g ive  t h e

2 - p h e n y lp y r r o le  ( lc )  in c o r r e s p o n d in g  y ie ld .

T a b le  3.4 E ffect o f  tem perature: a ce to p h e n o n e  o x im e s  ( lb )  100.0 m g (1.0 
e q u iv ) , b a s e s  (1 .5  e q u iv )  a n d  c a lc iu m  c a rb id e  (6 .0  e q u iv )  w e r e  m ix e d  w ith  10 m L  o f  

D M S O  a n d  1 8 -c ro w n -6  in  a s e a le d  t u b e  w ith  m a g n e t ic  s t ir  ba r. T h e  m ix tu re  w a s  

s t ir re d  a t  100°c a n d  h e a r te d  fo r  15 h. T h e  r e a c t io n  w a s  c o o le d  t o  r o o m  te m p e ra t u r e  

a n d  d i lu t e d  w ith  w a te r . T h e  c r u d e  p r o d u c t  w a s  f i l t e r e d  a n d  e x t r a c t e d  w ith  e t h e r  (5 X 

30  m L). T h e  e x t ra c ts  w e re  w a s h e d  w ith  b r in e  (2 X 50  m L )  a n d  d r ie d  w ith  p o ta s s iu m  

c a rb o n a te .  T h e  e t h e r  w a s  r e m o v e d  u n d e r  r e d u c e d  p re s s u re  a n d  t h e  c ru d e  p r o d u c t  

w a s  p u r if ie d  b y  a lu m in a  c o lu m n  c h r o m a to g ra p h y  u s in g  25%  E tO A c - h e x a n e s  as 

e lu e n t  t o  g ive  t h e  2 - p h e n y lp y r r o le  ( lc )  in  c o r r e s p o n d in g  y ie ld .
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T a b le  3.5 (entries 2-3) E ffect o f  additive: a c e t o p h e n o n e  o x im e s  ( lb )  100 .0  

ทา§ (1 .0  e q u iv ) , p o ta s s iu m  h y d ro x id e  (1 .5  e q u iv )  a n d  c a lc iu m  c a rb id e  (6 .0  e q u iv )  w e re  

m ix e d  w ith  10 m L  o f  D M S O  a n d  a d d it iv e s  (3 m o l% )  in  a s e a le d  t u b e  w ith  m a g n e t ic  

s t ir  ba r. T h e  m ix tu re  w a s  s t ir re d  a t  100  c  fo r  15 h. T h e  r e a c t io n  w a s  c o o le d  t o  r o o m  

te m p e ra t u r e  a n d  d i lu t e d  w ith  w a te r . T h e  c ru d e  p r o d u c t  w a s  f i l t e r e d  a n d  e x t r a c t e d  

w ith  e t h e r  (5 X 30  m L). T h e  e x t ra c ts  w e re  w a s h e d  w ith  b r in e  (2 X 5 0  m L )  a n d  d r ie d  

w ith  p o ta s s iu m  c a rb o n a te .  T h e  e th e r  w a s  r e m o v e d  u n d e r  r e d u c e d  p re s s u re  a n d  th e  

c ru d e  p r o d u c t  w a s  p u r if ie d  b y  a lu m in a  c o lu m n  c h r o m a to g ra p h y  u s in g  25%  E tO A c -  

h e x a n e s  as e lu e n t  t o  g ive  t h e  2 - p h e n y lp y r r o le  ( lc )  in  c o r r e s p o n d in g  y ie ld .

T a b le  3.5 (entries 4-6) E ffect o f  equ iva len t o f  C aC 2 an d  base:

a c e t o p h e n o n e  o x im e  ( lb )  100 .0  m g  (1 .0 e q u iv ) , p o ta s s iu m  h y d ro x id e  (1.5 e q u iv )  a n d  

c a lc iu m  c a rb id e  (6 .0  e q u iv )  w e re  m ix e d  w ith  10 m L  o f  D M S O  a n d  3 m o l%  o f  18- 

c r o w n -6  in  a  s e a le d  t u b e  w ith  m a g n e t ic  s t ir  bar. T h e  m ix tu re  w a s  s t ir re d  a t  100  c fo r  

15 h. T h e  r e a c t io n  w a s  c o o le d  t o  r o o m  t e m p e ra t u r e  a n d  d i lu t e d  w ith  w a te r . T h e  

c ru d e  p r o d u c t  w a s  f i l t e r e d  a n d  e x t r a c t e d  w ith  e th e r  (5 X 30  m L). T h e  e x t ra c ts  w e r e  

w a s h e d  w ith  b r in e  (2 X 50  m L )  a n d  d r ie d  w ith  p o ta s s iu m  c a rb o n a te .  T h e  e th e r  w a s  

r e m o v e d  u n d e r  r e d u c e d  p re s s u re  a n d  t h e  c ru d  p r o d u c t  w a s  p u r if ie d  b y  a lu m in a  

c o lu m n  c h r o m a to g ra p h y  u s in g  25%  E tO A c -h e x a n e s  as e lu e n t  t o  g ive  t h e  2 - 

p h e n y lp y r r o le  ( lc )  in  c o r r e s p o n d in g  y ie ld .

T a b le  3.6 E ffect o f  water: a ce to p h e n o n e  o x im e s  ( lb )  100 .0  m g  (1 .0  e q u iv ) , 

p o ta s s iu m  h y d ro x id e  (1 .5 e q u iv )  a n d  c a lc iu m  c a rb id e  (6 .0  e q u iv )  w e r e  m ix e d  w ith  10 

m L  o f  D M S O  : w a te r  a n d  1 8 -c ro w n -6  (3 m o l% )  in a s e a le d  t u b e  w ith  a m a g n e t ic  st ir  

ba r. T h e  m ix tu re  w a s  s t ir re d  a t  100  c fo r  15 h. T h e  r e a c t io n  w a s  c o o le d  in  r o o m  

te m p e ra t u r e  a n d  d i lu t e d  d ro p w is e  w ith  w a te r . T h e  c ru d e  p r o d u c t  w a s  f i l t e r e d  a n d  

e x t r a c t e d  w ith  e t h e r  (5 X 30  m L). T h e  e x t ra c ts  w e r e  w a s h e d  w ith  b r in e  (2 X 5 0  m L )  

a n d  d r ie d  w ith  p o ta s s iu m  c a rb o n a te .  T h e  e t h e r  w a s  r e m o v e d  u n d e r  r e d u c e d  

p re s s u re  a n d  t h e  c ru d e  p r o d u c t  w a s  p u r if ie d  b y  a lu m in a  c o lu m n  c h r o m a to g ra p h y  

u s in g  25%  E tO A c -h e x a n e s  as e lu e n t  t o  g ive  t h e  2 - p h e n y lp y r r o le  ( lc )  in 

c o r r e s p o n d in g  y ie ld .

2.2.2 Screening o f  2-aryloxim es

G enera l p rocedu re  for screening 2-aryloxim es via T ro fim o v  reaction using 

ca lcium  carb ide  as starting m aterial: a c e t o p h e n o n e  o x im e s  ( 1 .0  e q u iv ) , p o ta s s iu m  

h y d ro x id e  (1.5 e q u iv ) , c a lc iu m  c a rb id e  (6 .0 e q u iv )  a n d  1 8 -c ro w n -6  w e re  m ix e d  w ith  

D M S O  as s o lv e n t  in  c o n d it io n  A  o r  (50:1) D M S O /w a te r  a s  t h e  s o lv e n t  in  c o n d it io n  B in 

a  s e a le d  t u b e  w ith  m a g n e t ic  s t ir  bar. T h e  m ix tu re  w a s  s t ir re d  a t 100  c fo r  o v e rn ig h t .
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T h e  r e a c t io n  w a s  c o o le d  t o  r o o m  te m p e ra t u r e  a n d  d i lu t e d  d r o p w is e  w ith  w a te r . T h e  

p r o d u c t  w a s  f i l t e r e d  a n d  e x t r a c t e d  in to  e t h e r  (5 X  30  ท า บ .  T h e  e x t r a c t s  w e r e  w a s h e d  

w ith  b r in e  (2 X  5 0  m L ) a n d  d r ie d  w ith  p o ta s s iu m  c a rb o n a te .  T h e  e th e r  w a s  r e m o v e d  

u n d e r  r e d u c e d  p re s s u re  a n d  t h e  c ru d e  p r o d u c t  w a s  p u r if ie d  w ith  a lu m in a  c o lu m n  

c h r o m a to g ra p h y  u s in g  25%  E tO A c -h e x a n e s  as e lu e n t  t o  g ive  t h e  d e s ir e d  c o m p o u n d .

2-Phenylpyrro le  (lc): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l p r o c e d u r e  f r o m  lb  

(1 00 .0  m g, 0 .7 4  m m o l) ,  p o ta s s iu m  h y d ro x id e  (63.1  m g , 1.13 m m o l) ,  a n d  c a lc iu m  

c a rb id e  (4 74 .3  m g, 7 .4 0  m m o l)  d is s o lv e d  in D M S O  (10  m L )  t o  a f fo rd  l c  (67 .0  m g, 0 .47  

m m o l.  65% ) a s  a p in k  s o lid :  *H N M R  (4 00  M H z , C D C l3): 5 p p m  8 .45  (1H , b r  ร,), 7 .48  

(2H , d, > 7 . 4  Hz), 7 .37  (2H , t, > 7 . 6  Hz), 7 .22  (1H , d , > 7 . 8  Hz), 6 .87  (1H , ร), 6 .5 3  (1H , ร), 

6 .31  (1H , ร); 13c  N M R  (100  M H z , C D C I3): 8 132 .8 , 132.2 , 128 .9 , 128 ,9 , 126 .2 , 123 .7  123.7 ,

118 .9 , 110 .1 , 106.0 .

2- P h en ylv in y lpyrro le  ( l c ’): y ie ld  10 .3  m g  (0 .06  m m o l,  8 %) o f  l c ’ as a y e l lo w  

o il:  *H N M R  (4 00  M H z , CDCI3): 5 p p m  7 .3 7 -7 .1 9  (4H , m ), 7 .05  (1H , ร), 6 .8 4  (1H , d d , 

> 1 5 .7 ,  8 .8  H z), 6 .21  (2H , d , > 1 6 . 3  Hz), 5 .11 (1H , d , > 1 5 . 7  H z), 4 .6 3  (1H , d , > 8 . 9  Hz).

3- M ethyl-2-phenylpyrro le  (2c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l p r o c e d u re  

f r o m  30b (1 00 .0  m g , 0 .6 7  m m o l) ,  p o ta s s iu m  h y d ro x id e  (56 .7  m g , 1.01 m m o l) ,  a n d  

c a lc iu m  c a rb id e  (257 .7  m g, 4 .0 2  m m o l)  d is s o lv e d  in  D M S O  (10  m L ) t o  a f fo rd  2c (23 .2  

m g, 0 .15  m m o l.  22% ) a s  a p u rp le  o il:  !H N M R  (4 00  M H z , CDCI3): 5 p p m  8 .15  (1H , b r  ร), 

7 .4 6 -7 .3 2  (5H , m ), 7 .26  (1H , ร), 6 .7 8  (1H , ร), 6 .16  (1H , ร), 2 .29  (3H , ร).

3-M ethyl-2-phenylvinylpyrro le  (2c’): yield 13 .5  mg (0 .07  mmol, 11% ) a s  a 

brown oil: XH N M R  (4 00  M H z , CDCI3): 8 ppm 7 .47 -7 .3 8  (3H , m), 7 .29  (3H , d, > 7 . 5  Hz),

7 .05  (1H , d, > 2 . 2  Hz), 6 .7 2  (1H , dd, > 1 5 .6 ,  8 .9 Hz), 6 .18  (1H , ร), 5 .06  (1H , d, >  15.7 

Hz), 4 .55  (1H , d, > 8 . 9  Hz), 2 .06  (3H , ร).

2-p-Toly lpyrro le  (3c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l p r o c e d u r e  f r o m  2b  

(1 00  m g, 0 .67  m m o l) ,  p o ta s s iu m  h y d ro x id e  (56 .7  m g, 1.01 m m o l) ,  a n d  c a lc iu m  

c a rb id e  (257 .7  m g, 4 .02  m m o l)  d is s o lv e d  in  D M S O  (10  m L )  t o  a f fo rd  3c (27 .4  m g, 0 .17  

m m o l.  26% ) o f  a s a  p in k  s o lid :  JH N M R  (4 00  M H z , CDCI3): 8 p p m  8 .2 4  (1H , br), 7 .30  

(2H , d , > 8 .8  Hz), 6 .82  (2H , d , > 1 1 . 7  Hz), 6 .72  (1H , ร), 6 .32  (1H , ร), 6 .19  (1H , ร), 3 .73  

(3H , ร).

2-p-To ly lv in y lpyrro le  (3c’): y ie ld  8 .6  m g  (0 .05  m m o l,  7% ) a s  a b ro w n  o il:  H i 

N M R  (400  M H z , CDCI3): 8 p p m  8 7 .2 5 -7 .1 9  (3H , m ), 7 .18  (2H , d , >  1.4 H z), 6 .97  (1H , ร),

6 .70  (1H , ร), 6 .6 8 -6 .6 0  (1H , m ), 6 .09  (2H , d , > 9 . 4  Hz), 4 .99  (1H , d , > 1 5 . 7  Hz), 4 .48  (1H , 

d , > 8 . 9  Hz), 2 .21  (3H , ร).
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2-(4-M ethoxyphenyl)pyrro le  (4c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l

p r o c e d u r e  f r o m  3b (1 00 .0  m g, 0 .61 m m o l) ,  p o ta s s iu m  h y d ro x id e  (51 .0  m g, 0.91 

m m o l) ,  a n d  c a lc iu m  c a rb id e  (2 32 .7  m g, 3 .63  m m o l)  d is s o lv e d  in  D M S O  (10  m L )  t o  

a f fo rd  4c (36 .7  m g, 0 .21  m m o l.  35% ) o f  a s  a w h ite  s o lid :  ]แ  N M R  (4 00  M H z , CDCl3): 5 

p p m  8 .2 8  (1H , b r ร), 7 .34  (2H , d , 7= 8.,4 Hz), 6 .85  (2H , d , 7= 8.5  H z), 6 .76  (1H , ร), 6 .3 4  

(1H , ร), 6 .21  (1H , ร), 3 .76  (3H , ร); 13c N M R  (1 0 0  M H z , CDCI3): 5 p p m  158 .3 , 132.2 , 126.0 ,

125 .3 , 125 .3 , 118 .2 , 114 .4 , 114 .4 , 109 .9 , 104 .9 , 55 .35 .

2-(4-M ethoxyphenyl)vinylpyrro le  (4c’): y ie ld  12.1 m g  (0 .06  m m o l,  10% ) as a 

c o lo r le s s  o il:  JH N M R  (400  M H z , CDCI3): 8 p p m  7 .30  (2H , d , 7=8.1 H z), 7 .1 0  (1H , ร), 6 .95  

(2H , d , 7=8.1 Hz), 6 .87  (1H , d d , 7= 15.7 , 8 .9  Hz), 6 .29  (1H , ร), 6 .2 0  (1H , ร), 5 .15  (1H , d , 7=

15 .7  H z), 4 .67  (1H , d , 7= 8.8  Hz), 3 .85  (3H , ร).

2-(4-Butoxyphenyl)pyrrole (5c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l p r o c e d u re  

f r o m  4b (1 00 .0  m g, 0 .4 8  m m o l) ,  p o ta s s iu m  h y d ro x id e  (4 0 .4  m g , 0 .7 2  m m o l) ,  a n d  

c a lc iu m  c a rb id e  (184 .6  m g, 2 .88  m m o l)  d is s o lv e d  in  D M S O  (10  m L )  t o  a f fo rd  5c (35.8  

m g , 0 .17  m m o l.  34% ) a s  a p u rp le  s o lid :  ' h  N M R  (400  M H z , CDCI3): Ô p p m  8 .3 3  (1H , b r 

ร), 7 .39  (2H , d , 7= 8.6  Hz), 6 .9 0  (2H , d , 7= 8.3  Hz), 6 .8 3  (1H , ร), 6 .4 0  (1H , ร), 6 .27  (1H , ร), 

3 .97  (2H , t, 7= 6.5 H z), 1 .82 -1 .7 3  (2H, m ), 1 .50  (2H , d d , 7= 15 .0 ,7 .5  Hz), 0 .9 8  (3H , t, 7=7.2 

Hz); 13c  N M R  (100  M H z , CDCI3): 5 p p m  157 .9 , 132 .3 , 130 .6 , 125 .8 , 125 .3 , 118 .1 , 115.0 ,

115 .0 , 109 .9 , 104 .8 , 67 .8 , 31 .4 , 19 .3, 13.3.

2-(4-Butoxyphenyl)vinylpyrro le (5c’): yield 3.3 mg (0 .01 mmol, 2% ) as a 

brown oil: !H N M R  (4 00  M H z , CDCI3): 8 ppm 7 .23 -7 .1 7  (3H , m), 7 .02  (1H , ร), 6 .8 9 -6 .7 5  

(3H , m), 6.21  (1H , t, 7=3.1 Hz), 6 .1 2  (1H , d, 7= 1.6 H z), 5 .0 7  (1H , d, 7= 15 .8  Hz), 4 .5 9  (1H , 

d, 7= 8.8 Hz), 3 .92  (3H , t, 7= 6.4  Hz), 1 .80 -1 .6 2  (3H , m), 1.44  (3H , dd, 7= 15.0 , 7 .5 Hz), 0 .91  

(3H , t, 7= 7.4  Hz).

A/,A/-Dimethyl-4-(pyrrol-2-yl)aniline (6c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l 

p r o c e d u re  f r o m  5b (100 .0  m g, 0 .56  m m o l) ,  p o ta s s iu m  h y d ro x id e  (47.1 m g , 0 .8 4  

m m o l) ,  a n d  c a lc iu m  c a rb id e  (2 15 .4  m g, 3 .36  m m o l)  d is s o lv e d  in  D M S O  (10  m L )  t o  

a f fo rd  6c (33 .4  m g, 0 .1 8  m m o l.  32% ) as a g re e n  s o lid :  JH N M R  (4 00  M H z , CDCI3 ): 5 
p p m  8 .2 9  (1H , b r  ร), 7 .28  (2H , d , 7= 8.8  Hz), 6 .7 0  (1H , ร). 6 .6 6  (2H , d , 7= 8.8  Hz), 6 .2 8  (1H, 

ร), 6 .18  (1H , ร), 2 .88  (6 H, ร); 13c  N M R  (1 00  M H z , CDCI3 ): 5 p p m  149 .3 , 132 .9 , 125 .1 ,

125.1 , 122.0 , 117.5 , 113 .0 , 113 .0 , 109 .7 , 103 .9 , 4 0 .6  40 .6 .

/V,A/-Dimethyl-4-(vinylpyrrol-2-yl)aniline (6c ’): yield 10 .7  mg (0 .05  mmol, 

9% ) as a green oil: !H N M R  (4 00  M H z , CDCI3): 8 ppm ; 7 .2 3 -7 .1 4  (2H , m), 7 .00  (1H , d, 

7= 2.6 Hz), 6 .83  (2H , dd, 7= 15.8 , 8 .9  Hz), 6 .7 0  (1H , d, 7= 7.8 Hz), 6 .2 0  (1H , t, 7= 3,2  Hz), 

6 .1 2 -6 .0 5  (1H , m), 5 .05  (1H , d, 7= 15 .8  Hz), 4 .57  (1H , d, 7= 8,8  Hz), 2 .9 2  (6 H, ร).
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2-(4-Chlorophenyl)pyrro le  (7c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l p r o c e d u re  

f r o m  12b (1 00 .0  m g, 0 .59  m m o l) ,  p o ta s s iu m  h y d ro x id e  (49 .3  m g , 0 .89  m m o l) ,  a n d  

c a lc iu m  c a rb id e  (2 26 .9  m g , 3 .5 4  m m o l)  d is s o lv e d  in  D M S O  (10  m L )  t o  a f fo rd  7c (39.7  

m g, 0 .2 2  m m o l.  38% ) as a p in k  s o lid :  *แ N M R  (4 00  M H z , C D C l3): 8 p p m  8 .8 4  (1H , br),

7 .4 0  (2H , d , 9=8 .6  Hz), 7 .33  (2H , d , 9= 8.5 Hz), 6 .8 8  (1H , ร), 6 .5 2  (1H , d , 9= 5.6  Hz).

2-(4-Brom ophenyl)pyrro le (8 c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l p r o c e d u r e  

f r o m  13b (1 00 .0  m g, 0 .47  m m o l) ,  p o ta s s iu m  h y d ro x id e  (39 .3  m g , 0 .7 0  m m o l) ,  a n d  

c a lc iu m  c a rb id e  (179 .6  m g , 2 .8 0  m m o l)  w e re  d is s o lv e d  in  10 m L  o f  D M S O  t o  a f fo rd

27 .0  m g  (0 .12  m m o l.  26% ) o f  8c as a b ro w n  so lid :  *H N M R  (400  M H z , CDCI3): 5 p p m  ; 

8 .5 0 -8 .3 0  (1H , br), 7 .48  (2H , d , 9= 7.7  Hz), 7 .3 4  (2H , d , 9= 7.9  Hz), 6 .8 8  (1H , ร), 6 .5 2  (1H , 

ร), 6 .3 0  (1H , ร).

2-(4-lodophenyl)pyrro le  (9c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l p r o c e d u r e  

f r o m  14b (1 00 .0  m g, 0 .3 8  m m o l) ,  p o ta s s iu m  h y d ro x id e  (32 .0  m g , 0 .5 7  m m o l) ,  a n d  

c a lc iu m  c a rb id e  (1 46 .2  m g, 2 .2 8  m m o l)  d is s o lv e d  in  D M S O  (10 m L )  t o  a f fo rd  9c (3.1 

m g, 0 .01  m m o l.  3% ) as a p u rp le  s o lid :  *H N M R  (400  M H z , CDCI3): 8 p p m  8 .3 7  (1H , br), 

7 .6 0  (2H , d . 9= 8.5 Hz), 7 .1 4  (2H , d , 9= 8.5  Hz). 6 .81  (1H , ร), 6 .46  (1H , ร), 6 .23  (1H , d d , 

9= 5.5, 2 .6  Hz).

2- (Biphenyl-4-yl)pyrrole (10c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l p r o c e d u re  

f r o m  17b (1 00 .0  m g, 0 .4 7  m m o l) ,  p o ta s s iu m  h y d ro x id e  (39 .6  m g, 0 .71  m m o l) ,  a n d  

c a lc iu m  c a rb id e  (1 80 .8  m g , 2 .8 2  m m o l)  d is s o lv e d  in D M S O  (10  m L )  t o  a f fo rd  10c (62.3  

m g , 0 .28  m m o l.  60% ) as a b ro w n  so lid :  *H N M R  (400  M H z , CDCI3): 8 p p m  8 .4 2  (1H , b r 

ร), 7 .55  (4H , d , 9= 8.0  Hz), 7 .48  (2H , d , 9= 8.2  Hz), 7 .38  (2H , t, 9= 7.6  Hz), 7 .28  (1H , d, 

9= 7.5  Hz), 6 .83  (1H , ร), 6 .51 (1H , ร), 6 .25  (1H , ร).

3- (4-(Pyrrol-2-yl)phenyl)pyridine (11c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l 

p r o c e d u r e  f r o m  18b (1 00 .0  m g , 0 .47  m m o l) ,  p o ta s s iu m  h y d ro x id e  (52 .2  m g , 0 .9 3  

m m o l) ,  a n d  c a lc iu m  c a rb id e  (238 .5  m g , 3 .7 2  m m o l)  d is s o lv e d  in  D M S O  (10  m L ) t o  

a f fo rd  1 1 c  (43 .6  m g, 0 .2 0  m m o l.  42% ) as a y e l lo w  o il:  JH N M R  (4 00  M H z , CDCI3): 8 

p p m  9 .4 0  (1H , br), 8 .9 4  (1H , ร), 8 .85  (1H , d , 9= 5.2  Hz), 8 .58  (1H , ร), 8 .41  (1H , d , 9= 4.6 

H z, 7 .96  (1H, d , 9= 8.0  Hz), 7 .81 (1H , d , 9= 9.2  Hz), 7 .3 0  (2H , d , 9= 4.0  Hz), 6 .9 3  (1H , d, 

9= 1.9  Hz), 6 .59  (1H , d , 9=1.1 Hz), 6 .31 (1H , d , 9= 2.4  Hz).; 13c  N M R  (100  M H z , CDCI3): 8 

p p m  152 .5 , 149 .2 , 147 .1 , 146.1 , 144.7 , 133 .7 , 133.2 , 131.6 , 129.4 , 128 .4 , 123 .9 , 123.4 ,

120.4 , 110.3 , 107.4.

3-(4-(Vinylpyrrol-2-yl)phenyl)pyridine (11c’): y ie ld  7 .0  m g  (0 .03  m m o l,  6 %) 

as a d a rk  y e l lo w  o i^ H  N M R  (400  M H z , CDCI3): 8 p p m  ; 8 .61  (1H , ร), 8 .50  (1H , d , 9= 4.5
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Hz), 7 .69  (1H  1ร), 7 .34  (1H , ร), 7 .10  (2H , ร), 6 .77  (1H , d d , 7= 15.6 , 8 .8  H z), 6 .29  (1H , d , 

7= 8.3  Hz), 5 .1 8  (1H , d , 7= 15 .7  Hz), 4 .7 3  (1H , d , 7= 6.3 Hz).

2-(4-(Thiophen-2-yl)phenylpyrro le (12c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l 

p r o c e d u r e  f r o m  19b (1 00 .0  m g, 0 .46  กากทo l) , p o ta s s iu m  h y d ro x id e  (30 .7  m g , 0 .69  

m m o l) ,  a n d  c a lc iu m  c a rb id e  (176 .9  m g, 2 .76  m m o l)  d is s o lv e d  in  D M S O  (10  m L ) t o  

a f fo rd  12c (12 .4  m g, 0 .06  m m o l.  12% ) as a y e l lo w  o il:  ' h  N M R  (4 00  M H z , C D C l3): 5 

p p m  8 .25  (1H , br), 7 .08  (2H , d , 7= 4.7  Hz), 6 .95  (2H , d , 7= 5.4  H z), 6 .75  (2H , ร), 6 .3 4  (2H , 

d , 7= 1.0 H z), 6 .1 9  (2H , d , 7= 2.5 Hz).

2-(N aphthalen-l-y l)pyrro le  (13c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l

p r o c e d u r e  f ro m  23b (1 00 .0  m g, 0 .5 4  m m o l) ,  p o ta s s iu m  h y d ro x id e  (45 .5  m g, 0.81 

m m o l) ,  a n d  c a lc iu m  C a rb id e  (2 07 .7  m g, 3 .2 4  m m o l)  d is s o lv e d  in  D M S O  (10  m L ) t o  

a f fo rd  13c (25 .0  m g, 0 .1 3  m m o l.  24% ) a s  a p u rp le  s o lid :  ’ h  N M R  (4 00  M H z , CDCI3): ô 

p p m  8 .6 6  (1H , d , 7= 8.5  Hz), 8 .37  (1H , b r  ร), 8 .21  (1H , d , 7=9.1 Hz), 7 .91 (1H , d , 7= 8.2  

Hz), 7 .85  (1H , d , 7= 7.2  Hz), 7 .80  (2H, m ), 7 .7 2  (1H , d d , 7= 6 .5 ,2 .7  Hz), 6 .8 8  (1H , ร), 6 .44  

(1H , ร), 6 .33  (1H , d , 7= 2.7  Hz); 13c N M R  (1 00  M H z , CDCI3): ô p p m  134 .1 , 131.6 , 131.5 ,

130 .6 , 128.4 , 127 .5 , 126.4 , 126.1 , 126.0 , 125 .8 , 125.5 .

2-(N aph th a len -l-y l)v iny lpyrro le  (13c’): y ie ld  35 .2  m g  (0 .16  m m o l,  31% ) a s  a 

y e l lo w  o i^ H  N M R  (400  M H z , CDCI3): 5 p p m  ; 7 .9 0  (2H , d , 7=8.1 Hz), 7 .72  (1H , d , 7= 8.2  

Hz), 7 .49  (4H , d q , 7= 14.5 , 7 .4  Hz), 7 .26  (1H , ร), 6 .4 9  (1H , d d , 7= 15 .8  ,8 .9  Hz), 6 .42  (1H , 

ร), 6 .32  (1H , d , 7= 3.0  Hz), 5 .1 0  (1H , d , 7= 15 .8  Hz), 4 .48  (1H , d , 7= 8.9  Hz).

2-(N aphthalen-2-yl)pyrrole (14c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l

p r o c e d u re  f r o m  24b (1 00 .0  m g, 0 .5 4  m m o l) ,  p o ta s s iu m  h y d ro x id e  (45 .5  m g, 0.81 

m m o l) ,  a n d  c a lc iu m  C a rb id e  (2 07 .7  m g , 3 .2 4  m m o l)  d is s o lv e d  in  D M S O  (10  m L ) t o  

a f fo rd  14c (25 .0  m g, 0 .1 3  m m o l.  24% ) as a p in k  s o lid :  JH N M R  (4 00  M H z , CDCI3): ô 

p p m  8 .6 3  (1H , b r ร), 7 .82  (4H, d d , 7= 15 .3 ,7 .5  Hz), 7 .67  (1H, d , 7= 8.8  Hz), 7 .45  (2H , m), 

6 .93  (1H , ร), 6 .6 6  (1H , ร), 6 .36  (1H , ร). 13c  N M R  (100  M H z , CDCI3): 5 p p m  133 .8 , 132.1 ,

130 .2 , 128 .6 , 127 .7 , 126.5 , 125 .4 , 123 .2 , 121 .1 , 119.2 , 110 .3 , 106.7 .

2-(N aphthalen-2-yl)vinylpyrrole (14c’): y ie ld  1.2 m g  (0 .01 m m o l,  1%) as a 

y e l lo w  o i l !H N M R  (400  M H z , CDCI3): 5 p p m  7 .82 -7 .71  (4H , m ), 7 .4 8 -7 .3 7  (3H , m ), 7 .11 -

7 .07  (1H , m ), 6 .9 0  (1H , d d , 7= 15.7 , 8 .8  H z), 6 .29  (2H , d d , 7= 8.9, 3 .2  Hz).

l-V inyl-4 ,5 ,6 ,7-tetrahydro-lH -indole  (15c’): s y n th e s iz e d  a c c o rd in g  t o

g e n e ra l p r o c e d u r e  f r o m  27b (1 00 .0  m g, 0 .8 8  m m o l) ,  p o ta s s iu m  h y d ro x id e  (74.1  m g,

1 .32  m m o l) ,  a n d  c a lc iu m  c a rb id e  (338 .5  m g, 2 .2 8  m m o l)  d is s o lv e d  in  D M S O  (10  m L )  

t o  a f fo rd  15c’ (65.1  m g , 0 .4 4  m m o l,  50% ) a s  a re d  o il:  ' h  N M R  (400  M H z , CDCI3): 5
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p p m  6 .8 6  (1H , ร), 6 .78  (1H , d d , 7= 17.2 , 7 .6  Hz), 6 .02  (1H , ร), 5 .0 0  (1H , d , 7= 15 .8  Hz),

4 .5 6  (1H , d , 7= 9.0  Hz), 2 .52  (4H , d d , 7= 30.8 , 8 .6  H z), 1 .76 (4H , d d , 7= 37.3 , 9 .5  Hz).

4,5-D ihydro-lH -benzo[g]indole  (16c): s y n th e s iz e d  a c c o rd in g  t o  g e n e ra l 

p r o c e d u r e  f r o m  28b (1 00 .0  m g, 0 .6 2  m m o l) ,  p o ta s s iu m  h y d ro x id e  (52 .2  m g, 0 .93  

m m o l) ,  a n d  c a lc iu m  c a rb id e  (238 .5  m g, 3 .72  m m o l)  d is s o lv e d  in  D M S O  (10  m L )  t o  

a f fo rd  16c (22 .8  m g, 0 .13  m m o l.  22% ) as a b lu e  s o lid :  JH N M R  (4 00  M H z , C D C l3): 8 

p p m  8 .9 2  (1H , br), 8 .01  (1H , d , 7= 8.0  Hz), 7 .93  (1H , d , 7= 8.0  Hz), 7 .7 3  (1H , d , 7= 8.3  Hz), 

7 .5 3  (2H , t, 7=6.6 H z), 7 .43  (1H , t. 7= 7.6  Hz), 7 .29  (1H , d , 7= 0.5  H z), 6 .7 0  (1H , d , 7= 1.8 

Hz).

lH -B en zo[g]in do le  (d): y ie ld  27 .0  m g  (0 .16  m m o l,  26% ) as a b lu e  s o lid :  JH 

N M R  (400  M H z , CDCI3): 5 p p m  8 .92  (1H , br), 8 .01 (1H , d , 7= 8.0  H z), 7 .93  (1H , d , 7 =8 .0  

Hz), 7 .73  (1H , d , 7= 8.3  H z), 7 .52  (2H , d , 7= 8.4  Hz), 7 .43  (1H , t, 7= 7.6  Hz), 7 .29  (1H ,ร),

6 .7 0  (1H , ร).

2.2.3 M ulti-gram  scale synthesis o f  2 -phen ylpyrro le  ( lc )

A c e t o p h e n o n e  o x im e s  ( lb )  (1 .0  e q u iv ) , p o ta s s iu m  h y d ro x id e  (1 .5 e q u iv )  a n d  

c a lc iu m  c a rb id e  (6.0 e q u iv )  w e r e  m ix e d  w ith  D M S O  a n d  1 8 -c ro w n -6  in  a p re s s u re  

re a c to r . T h e  m ix tu re  w a s  s t ir re d  a t  100  c fo r  o v e rn ig h t .  T h e  r e a c t io n  w a s  c o o le d  t o  

r o o m  te m p e ra t u r e  a n d  t h e  r e a c t io n  w a s  d i lu t e d  d r o p w is e  w ith  w a te r . T h e n , t h e  

c r u d e  w a s  f i l t e r e d  a n d  w a s h e d  w ith  e t h y l  a c e ta te .  E th y l a c e t a te  w a s  e v a p o r a te d  

u n d e r  r e d u c e d  p re s su re . T h e  s o lv e n t  w a s  d is t i l le d  o f f  in vacuum  (5 -8 m m H g ), a n d  

t h e  r e s id u e  w a s  e x t r a c te d  in to  e th e r  (5 X 30  m L). T h e  c ru d e  w a s  th e n  w a s h e d  w ith  

b r in e  (2 X 5 0  m L ) a n d  d r ie d  w ith  p o ta s s iu m  c a rb o n a te .  T h e  e t h e r  w a s  r e m o v e d  u n d e r  

r e d u c e d  p re s s u re  a n d  p u r if ie d  b y  a lu m in a  c o lu m n  c h r o m a to g ra p h y  u s in g  25%  

E tO A c -h e x a n e s  as e lu e n t  t o  g ive  2 - p h e n y lp y r r o le  (lc).

2.2.4 O n e-p ot synthesis o f  2-phenylpyrro le

H y d r o x y la m in e  h y d r o c h lo r id e  (57 .68  m g, 0 .83  m m o l)  w a s  d is s o lv e d  in  D M S O  

(10  m L )  in  a s e a le d  t u b e  w ith  a m a g n e t ic  s t ir  ba r, a n d  th e n  b a s e s  (9 3 .1 3m g , 0 .83  

m m o l)  a n d  a c e t o p h e n o n e  (la) (100 .0  m g, 0 .83  m m o l)  w e re  a d d e d .  T h e  m ix tu re  w a s  

s t ir re d  fo r  4  h a t  60  c. A f te r  t h e  c o m p le t io n  o f  r e a c t io n  w a s  a d d e d  c a lc iu m  c a rb id e  

(3 19 .2 2  m g, 4 .98  m m o l) ,  p o ta s s iu m  h y d ro x id e  (7 0 .1 4  m g , 1 .25 m m o l)  a n d  t h e  m ix tu re  

w a s  h e a te d  t o  100 c  fo r  o v e rn ig h t . T h e n  th e  m ix tu re  w a s  c o o le d ,  d i lu t e d  d r o p w is e  

w ith  w a te r  (10  m L )  a n d  f i lt e re d .  T h e  r e s id u e  w a s  e x t r a c t e d  w ith  e t h e r  (5 X 30  m D .T h e  

e x t ra c ts  w e re  w a s h e d  w ith  b r id e  (2 X 50  m L )  a n d  d r ie d  w ith  p o ta s s iu m  c a rb o n a te .
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T h e  e t h e r  w a s  r e m o v e d  u n d e r  r e d u c e d  p re s s u re  a n d  p u r if ie d  w ith  a lu m in a  c o lu m n  

c h r o m a to g ra p h y  u s in g  25%  E tO A c -h e x a n e s  a s  e lu e n t  g iv ing  l ig h t  p in k  s o l id .

2.3 A p p licatio n  o f  2 -phen ylpyrro le  fo r th e  synthesis o f  red BODIPY dye

Synthesis o f  5 ,5 ’-((4-brom ophenyl)m ethylene)b is(2-phenylpyrro le) (34):

4 - B r o m o b e n z a ld e h y d e  (65 .2  m g, 0 .3 5  m m o l)  a n d  2 - p h e n y lp y r r o le  (1 00 .0  m g , 0 .7 0  

m m o l)  w e r e  s t ir re d  in  d ry  C H 2C l2 (40  m L )  in  a r o u n d  b o t t o m e d  f la s k  w ith  a m a g n e t ic  

s t ir  b a r  u n d e r  n it ro g e n  a tm o s p h e r e  a t  0  c fo r  5 m in . T r i f lu o r o a c e t ic  a c id  (2 d ro p s )  w a s  

a d d e d  t o  t h e  s o lu t io n  a t  0 c  a n d  th e  m ix tu re  w a s  c o n t in u o u s ly  s t ir re d  fo r  5 m in . T h e  

r e a c t io n  m ix tu re  w a s  e x t r a c t e d  w ith  w a te r  (3 X 2 0  m L ) a n d  w a s h e d  w ith  b r in e  (2 X 2 0  

m L). A f te r  th a t ,  t h e  o rg a n ic  la y e r  w a s  d r ie d  w ith  M g S 0 4 a n d  t h e  s o lv e n t  w a s  r e m o v e d  

u n d e r  r e d u c e d  p re s su re . T h e  c ru d e  p r o d u c t  w a s  p u r if ie d  b y  s i l ic a  c o lu m n  

c h r o m a to g ra p h y  w ith  C H 2C l2-h e x a n e  (1:2 v /v )  t o  g ive  d ip y r r o le  3 5  (9 8 .0  m g, 0 .22  

m m o l,  61% ) as a re d  s o lid .

Synthesis o f  m eso-4-brom ophenyl-3 ,5-d ipheny BODIPY (36): D ip y r ro le  34 

(98 .0  m g , 0 .22  m m o l)  w a s  d is s o lv e d  in  d r y  C H 2C l2 (40  m L ) a n d  D D Q  (49.1 m g , 0 .22  

m m o l)  w a s  a d d e d .  T h e  s o lu t io n  w a s  s t ir re d  a t  r o o m  te m p e ra t u r e  fo r  3 0  m in  u n d e r  

n it ro g e n  a tm o s p h e r e .  A f te r  3 0  m in , D IPEA  (0 .26  m L , 1.51 m m o l)  a n d  B F 3 O E t 2 (0 .27  

m L , 2 .1 6  m m o l)  w e re  a d d e d  t o  t h e  s o lu t io n  a t  0  c  a n d  t h e  m ix tu re  w a s  s t ir re d  fo r  30  

m in . T h e  m ix tu re  w a s  e x t r a c t e d  w ith  N a H C 0 3 (2 X 20  m L )  a n d  t h e  s o lv e n t  w a s  

w a s h e d  w ith  b r in e  (2 X 2 0  m L). T h e  o rg a n ic  la y e r  w a s  d r ie d  w ith  M g S 0 4 a n d  r e m o v e d  

u n d e r  r e d u c e d  p re s su re . T h e  re s id u e  w a s  p u r if ie d  b y  s i l ic a  c o lu m n  c h r o m a to g ra p h y  

w ith  C H 2C l2- h e x a n e  (1:2 v /v )  t o  g iv e  B O D IPY  36 (54 .0  m g , 0 .11  m m o l,  51% ) a s  a re d  

s o lid :  ’ h  N M R  (4 00  M H z , C D C l3): 5 p p m  7 .8 0  (4H , d , 9= 4.8  Hz), 7 .6 2  (2H , d , 9=8.1 Hz),

7.41 (3H , d , 9= 8.2  Hz), 7 .35  (6 H, d , 9= 1.0  Hz), 6 .8 0  (2H , d , 9= 3.8  H z), 6 .57  (2H , d , 9= 3.7 

Hz).
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