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A REGIOSELECTIVE SYNTHESIS OF ~-ALKYLFURO[~,Z-~QU~NOLIN-~(IH_I-ONES 

Krishna  C. Majumdar*fl and P r a b i r  K. Choudhur)  

Department  of C h e m i s t r y ,  Univers i ty  of Kalyani ,  Kalyani-741 235, W .  Bengal, India 

A b s t r a c t  - The t i t i e  compounds (Za-hl  were  ob ta ined  in moderate  y i e l d s  by s i m p l y  

re f lux ing  1 -a lky l -4 -hydroxyqu ino l ln -2 (  IHI-ones ( l a , b l  wi th  a number o f  ace ty len ic  

h a l i d e s  in  n-butanol  in  t h e  presence of anhydrous  potassium carbona te .  Compounds 

( 2 h , i I  were  a l s o  ob ta ined  from 4-[2'-chioroprop-2-enyloxy][1]quinolin-~!L~]-ones 

( 1 l a . b )  2 [ 3 , 3 1  s igmat rop ic  rearrangement  and cyc l i sa r ion  of t h e  intermediate 

c h l o r o a i i y i i c  e n d s  ( 1 3 a , b )  wi th  aqueous e t h a n o l i c  potassium h y d r o x i d e .  

I  Various s u b s t i r u t e d  furo[>,2-clquinolin-4(5Hl-ones are abundant  in  t h e  plant  kingdom . Avai lab ie  

routes  to  t h e  s y n t h e s i s  of s u b s t i t u t e d  furot3,?-c]quinolin-4(5H)-ones include condensat ion o t  d i e t h y i  

2 2-propargy l  maionate  wi th  a romat ic  amines , 3-halo-4-hydroxy-l-aIkyiquinolin-Z(lHl-one with c o p p e r  

3 4 
i s o p r o p e n y l a c e t y l l d e  , Cla i sen  rearrangement  of 4 -a l ly loxyquino l ine  fol lowed by cyc l i sa t ion  , 

c y c l o d e h y d r a i o n  of Q-keto e t h e r s  of q u i n o l i n - ~ ( 1 ~ 1 - o n e s '  and phase- t rans fe r  c a t a l y s e d  a lky la t ion  of 

6 4-hydronyquinolin-2(iHl-one w i t h  p r o p a r g y i  b romide  t o  g i v e  a mix ture  of s i x  d i f f e r e n t  products  . 
Based on our recen t  o b s e r v a t i o n 7  on t h e  one-s tep  s y n t h e s i s  of thieno[2,3-b]thiochromones we h a v e  

deve loped  a d i r e c t  route  to  5-alkyl-2-alkylfuro[3,2-clquinolin-U(5Hl-ones. Here we report  t h e  

r e s u l t s  of our inves t iga t ion .  

When a m i x t u r e  of I - a iky l -U-hydronyqu ino l in -2 ( IHl -ones  ( l a  or  l b l ,  ace ty len ic  h a l i d e  v iz .  2- 

biomo-3-butyne,  4-chloro-I-phenoxybut-2-yne, i-(4'-bromophenoxyl-4-chl0r0b~t-2-yne, 4-chloro-i-  

(4 ' -ch lorophenoxylbu t -2-yne ,  i-(2'-chlorophenonyl-4-chlorobut-2-yne o r ,  p r o p a r g y i  b romide ,  was  

re f luxed  in I-butanol  in  t h e  p resence  of potassium c a r b o n a t e  for 10 h gave s u b s t i t u t e d  furo-[3,2- 

cjquinol in-4(5H)-ones (Za-h)  in  22.60% y i e l d .  Addi t iona l ly  unreac ted  s t a r t i n g  mare r ia i s  (La or I b ,  

19-42%) w e r e  a l s o  recovered  f rom t h e  reac t ion  m i x t u r e  along with un t rac tab le  l i q u i d  mix ture .  T h e  

0-H a b s o r p t i o n  band a t  3460 cm-I in s t a r t i n g  m a t e r i a l s  ( l a  and b l  i s  absen t  in t h e  products  (2a -  

h l .  T h e  p r o d u c t s  ( 2 a - h ]  e x h i b i t  uv a b s o r p t i o n  maxima in t h e  v i c i n i t y  of 240, 292, 325 and 340 

nm; i r  a b s o r p t i o n  band among o t h e r s  a t  1650 m N C  nmr shows t h e  fo rmat ion  of a new 
II 

methy l  group a1 G 2.40-2.68. 0 

The I-alkyl-4-hydroxyquinolin-Z(IHI-one in  t h e  p r e s e n c e  of a base can form an ambiden t  anion w i t h  

s e v e r a l  nuc ieophi i i c  s i t e s  ( 3 ,  4 and 5 ) .  T h e  formation of furo[3,2-c]quinolin-4(5~)-ones (Za and b )  

from 1 i s  e x p l i c a b l e  t h e  SNZ-displacement  of t h e  bromine of 3-bromo-I-butyne b y  t h e  anion ( 4 )  
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to g ive  7 (C-alkyiat iunl  followed by nucleophil ic  ring c losure  to g ive  products IZa) and (Zbl 

(Scheme I ) .  2-Bromo-2-methyl-3-butyne does not react  a t  a l l  perhaps  due to s t e n c  interaction 

between t h e  anlori 14) and t he  bromine conraining te t rasubs t l tu ted  C-atom. However, t he  ch lor ine  of 

I-aryiony-4-ch1orobur-Z-yne was repiaced by anion ( 3 )  to gi.e e t h e r s  ( 8 )  which under  t he  reaction 

I  
~ a ,  R=CH,, R = C H ~ ,  R'=H 

Scheme I  I  2 
Zb, R=Ph,  R = CH3, R =H 

condit ions suffered a [3,3jsigmatropic rearrangement ro give  allenylenol which under base 

c a t a ~ ~ s i s ~ ' ~  gave t he  furu~~,2-c]quinoiin-4(5Hj-one IZc-h) (Scheme 2 ) .  

t 

R = t'h 
R 

1  R = H  
2  R = H  

A 

10 R 
Scheme Z 

We next considered a d i f f e r en t  ioure  for the  syn the s i s  of furol3,Z-clquinolin-4(5H)-ones (Zh and i l  

from 2,3-dichlorapropene.  4-Hydroxy-I-aikylquinol in-Z(IH)-ones ( l a  and b l  reacted with 2,3- 

d ich loropropene  to g ive  e t h e r s  ( i l a  and b )  (42.55%) along ~ , i t h  L,C-diaikylated product  ( IZa  and 

b )  2  The  e the r s  ( l l a  and b)  smoothly rearranged ro ch loroa l ly i ic  e n d s  (13a and b )  in 

quant i ta t ive  y ie ld  when refluxed in ch lorcbmzene  or in N,N-dimethylaniline. O u r  at tempt t o  cyc l i se  

these  enols l I 3 a  and bl by r e f l u n ~ n g  in N,N-die thylani l ine io  or by treat ing with cold conc. 

H2~0 , , I 1  fa i led .  However, t he se  were successfu l iy  cyc l i sed  to L-methylfuro[3,2-c]quinolin-4(5H)-unes 

by refluxing in 5.8% aqueous ethanolic potassium hydroxide  for  16 h  (Scheme 3 ) .  
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Scheme 3 

in  summary i t  can b e  concluded t h a t  t h e  second method  f o r  t h e  s y n r h e s i s  of t h e  t i t l e  compounds i s  

a r e g i o s e l e c t i v e  one w h e r e a s  t h e  f i r s t  me thod  i s  a s i m p l e  one-step p r o c e s s .  

EXPERIMENTAL 

T h e  mel t ing  po in t s  w e r e  r e c o r d e d  on s u i p h u r i c  ac id  and a r e  u n c o r r e c t e d .  Uv absorp t ion  s p e c t r a  

w e r e  r e c o r d e d  on a Hi tach i  iOO-20 s p e c t r o p h o t o m e t e i .  I r  s p e c t r a  w e r e  run  f o r  KBr d i s c s  on a 

Perkin-Elmer-1330 i n f r a r e d  s p e c r r o p h o t o m e t e r .  I H - N ~ ~  s p e c r i a  w e r e  de te rmined  for solut ions in  

d e u t e r i o c h l o r o f o r m  w i t h  SiMe4 as i n t e r n a l  s t a n d a r d  on JEOL FX-100 (100 MHz) spec t romere r  ar t h e  

Indian I n s t i t u t e  of Chemica l  Biology ( C a l c u t t a ) .  

P r e p a r a t i o n  of compound ( 2 a - h ) ,  9 ,  ( I l a  and b )  and (1Za and b )  : 

A m i x t u r e  of I -a lky l -4 -hydroxyquinul in - i i1H)-ones  ( 6  mrnol; la, R=CH ; l b ,  R=Ph)  and 7 mmol of 3 

e a c h  of t h e  fol lowing a c e t y l e n i c  h a i i d e s ,  2-biomo-but-3-yne, 4-ctklaro-I-phenoxybur-2-yne, 1-14,. 

bromophenory]-4-chlorobut-2-yne, I-[ii'-chl0ro~henon~]-4-chlorobut-Z-~ne, 1 - ~ 2 ' - c h i o r o ~ h e n o n ~ ] - 4 -  

ch lo robu t -2 -yne  or ,  p r o p a r g y l  b r o m i d e  was re f luxed  in  d r y  n-buranol ( 5 0  mi )  in t h e  p resence  of 

a n h y d r o u s  potassium c a r b o n a t e  ( 2  g )  for 10 h.  The  reac t ion  m i x t u r e  was c o o l e d ,  f i l t e r e d ,  and t h e  

s o l v e n t  was removed.  T h e  r e s i d u a l  mass  was e x t r a c t e d  w i t h  c h i o r o f o r m  3 x 50 m l ) .  The  e x t r a c t  

was washed  w i t h  b r i n e  ( 2  n 50 m l ) ,  w a t e r  (25  m l )  and d r i e d  (Na2S04) .  After  removal of t h e  

s o l v e n t ,  t h e  c r u d e  mass  was c h r o m a t o g r a p h e d  on s i l i c a  gel  (Qual igen,  60-120 m e s h ) .  The p r o d u c t s  

w e r e  o b t a i n e d  when t h e  column was e l u t e d  w i t h  benzene : pe t .  e t h e r  ( b p  60-80 " C )  1 : I  ( 2 4 ,  

c h l o r o f o r m  ( Z b ) ,  benzene ( Z c ) ,  benzene : p e t .  e t h e r  ( b p  60-80 ' C )  i : 3  i Z d ) ,  benzene (Ze)  

c h l o r o f o r m  (Zf ,  h ) ,  benzene ( Z g ) ,  benzene ( 9 1 ,  benzene ( I l a ) ,  ch lo ro fo rm ( I l b ) ,  pe t .  e t h e r  ( b p  

60-80 ' C ) ,  i l Z a ) ,  benzene : pe t .  e t h e r  ( b p  60-80 'C) 1 : i  ( 1 Z h ) .  

Compound (Za)  : Yield 44% [also 20% of s t a r t i n g  m a t e r i a l  ( l a )  recovered], mp 146 " C , u v  (CHCI3): 

Amax  240, 295, 330, 341 nm; i r  : v a x  2960, I650 iC=O) ,  1320 (C-0-C, c y c l i c ) ;  nmr : 6 2.36 i s ,  

3H, 3-CH3), 2.40 (s, 3 H ,  2-CH ) ,  3.96 ( 5 ,  3H, 5-CH3), 7.28-7.52 ( m ,  3H, A r H ) ,  7.92-8.00 ( m ,  IH, 
3  

ArH);  ms  : m l r  227 iMt) ,  226, 212, 198, 184; Anal. c a l c d  f o r  C14H13N02 : C,  74.00; H ,  5 .72;  N ,  

6.16. Found : C,  73.79;H, 5 .48;  N ,  6.17. 

Compound ( Z b )  Yield 60% [ a l s o  31% of s t a r t i n g  m a t e r i a i  ( I b )  r e c o v e r e d ] ,  mp 238 'C,uv (CHCi3) : 



Aman 2 4 0 ,  2 9 3 ,  3 2 5 ,  3 4 2  n m ;  i r  : vman 2 9 3 0 ,  1 6 8 0 ,  ( C = O ) ,  1325 (C-0-C,  c y c l i c ) ;  n m r  : 6 2 . 3 4  ( 5 ,  

j H ,  3-CH3),  2 . 4 4  (s, 3H,  2-CH ) ,  7.20-7.68 ( m ,  8H,  A r H ) ,  7 . 8 8 - 8 . 0 8  ( m ,  I H ,  A r H ) ;  A n a l .  c a l d  for 
3 

C H NO . C ,  7 8 . 8 9 ;  H ,  5 . 1 9 ;  N, 4 . 8 4 .  F o u n d  : C ,  7 9 . 0 9 ;  H, 5 . 4 5 ;  N ,  4 .82 .  19  1 5  2 ' 

Compound ( 2 c )  Y i e l d  41% [ a l s o  38% of s t a r t i n g  m a t e r i a l  ( l a )  r e c o v e r e d ] ,  m p  184 'C, uv (CHC13) : 

A m a x  
2 4 0 ,  2 9 5 ,  3 2 5 ,  340 nm; i r  : vman 1650 ( C = O ) ,  1320 (C-0-C,  c y c l i c ) ;  n m r  : 6 2 . 5 4  , 3H, 2- 

CH ) ,  3.76  ( 5 ,  3H,  5-CH ) ,  5.44 ( s ,  2H, 0 C H 2 ) ,  7.20-7.60 ( m ,  7H, A r H ) ,  7 .92-8 .04  ( m ,  l H ,  A r H ) ;  3 3 

A n a l .  C a l d  for  CZ0H17N03 : C ,  7 5 . 2 3 ;  H,  5 . 3 2 ;  N ,  4 .38 .  b o u n d  : C ,  7 5 . 1 0 ;  H, 5 . 0 2 ;  N, 4 .39 .  

Compound ( 2 d )  Y i e i d  22% [ a l s o  30% of s t a r t i n g  m a t e r i a l  ( l a )  r e c o v e r e d ] ,  m p  172 "C;  uv (CHC13) : 

hmax 2 4 0 ,  2 9 2 ,  3 2 5 ,  340 n m ;  i r  : vman 2920,  1650 ( G O ) ,  1320 (C-0-C,  c y c l i c ) ;  " m i  : 6 2 . 5 0  ( s ,  

3H, 2-CH ) ,  3 . 7 0  (s, 3H,  5-CH3) ,  5 . 4 0  ( 5 ,  ZH, - 0 C H 2 ) ,  7 .20-7 .60  ( m ,  7 H , A r H ) ,  7 .88-8 .00  ( m ,  I H ,  
3 

A r H ) ;  A n a l .  C a i c d  for  C20H16N03Br : C ,  6 0 . 3 0 ;  H ,  4 . 0 2 ;  N, 3 .51 .  F o u n d  : C ,  6 0 . 0 5 ;  H, 3 . 8 9 ;  N,  

3 .55 .  

C o m p o u n d  ( 2 e )  Y i e l d  35% [also 42% of s t a r t i n g  m a t e r i a l  ( I b )  r e c o v e r e d ] ,  m p  188-189 'C, uv 

(CHC13):  Lax 2 4 0 ,  2 9 2 ,  3 2 5 ,  340 n m ;  i r  : v 2 9 8 0 ,  1670 ( C = O ) ,  1310 (C-0-C,  c y c i i c ) ,  I 2 4 0  (C-  m a n  

0 - C ,  o p e n ) ;  n m r  : 6 2 . 6 0  ( s ,  3H, 2-CH31, 5 . 4 0  ( 5 ,  2H,  -OCH I ,  7 .16-7 .76  ( m ,  12H,  A r H ) ,  7 .96-8 .16  2 

( m ,  LH, A r H ) ;  A n a l .  C a l c d  f o r  C H NO CL : C ,  7 2 . 2 8 ;  H, 4 . 3 3 ;  N ,  3 . 3 7 .  Found : C ,  7 2 . 5 3 ;  H ,  2 5  I 8  3 

4 .40;  N, 3 . 3 5 .  

Compound ( I f )  Y i e l d  40% [ a l s o  28% of s t a r t i n g  m a t e r i a l  ( I b )  r e c o v e r e d ] ,  rnp 1 5 0  'C, uv (CHC13) : 

'max 2 4 0 ,  2 9 5 ,  3 2 5 ,  340 n m ;  i r  : umax 2 9 4 0 ,  1680 i C = O ) ,  1310 (C-0-C,  c y c l i c ) ;  n m r  : 6 2 . 6 0  ( 5 ,  

3H, 2 - C H 3 ) ,  1 . 4 4  ( 5 ,  ZH, -OCH2) ,  7 .20-7 .68  ( m ,  13H, A r H ) ,  7.92-8 .08  (m ,  IH, A r H l ;  A n a l .  C a i c d  

for C25H19N03 : C ,  7 8 . 7 4 ;  H, 4 . 9 8 ;  N ,  3 .67 .  F o u n d  : C ,  7 8 . 8 4 ;  H, 5 . 2 8 ;  N,  3 .66 .  

Compound ( 2 g )  Y i e i d  35% [ a l s o  28% of s t a r t i n g  m a t e r i a l  ( I b )  r e c o v e r e d i ,  m p  209 'C, uv  (CHC13) : 

A m a x  2 4 2 ,  2 8 3 ,  2 9 5 ,  3 2 5 ,  340 n m ;  i r  : vmax 2940,  1680 ( C = O ) ,  1320 (C-0-C,  c y c l i c ) ;  n m r  : 6 2 .68  

( 5 ,  3H, 2 - C H 3 ) ,  5 .56  ( s ,  ZH, -OCH2) ,  7.16-7.72 ( m ,  12H, A r H ) ,  7 .96-8 .08  ( m ,  i H ,  A r H l ;  A n a i .  

C a l c d  for C H NO C I  : C ,  72 .28;  H, 4 . 3 3 ;  N, 3 . 3 7 .  F o u n d  : C ,  72 .40;  H,  4 . 3 8 ;  N ,  3 .36 .  2 5  1 8  3 

C o m p o u n d  (Zh) Y i e l d  44%, m p  190 "C; uu ( C H C i 3 )  : A m a x  2 4 0 ,  2 9 2 ,  3 2 3 ,  3 4 0  n m ;  i i  : 'max 3100,  

1680 (C=O), 1320 (C-0-C,  c y c l i c ) ;  n m r  : 6 2 . 4 8 - 2 . 6 8  ( d ,  1 = 1 . 5  H z ,  3H,  2-CH3) ,  6 .04-6 .76  i m ,  

I H ) ,  7 .24-7 .60  ( m ,  8 H ,  A r H ) ,  7 .96-8 .08  ( m ,  I H ,  A r H I ;  A n a l .  C a i c d  f o r  Cl8Hl3NO2 : C ,  7 8 . 5 4 ;  H, 

4 .72;  N, 5 . 0 9 .  F o u n d  : C ,  78 .60;  H ,  4 .75;  N, 5 .08 .  

Compound ( 9 )  Y i e l d  38%, m p .  124 "C; uu (CHCI ) . Amax 2 4 2 ,  350 n m ;  i r  : 3 '  "max 3 3 0 0 ,  2 1 4 0 ,  1680 

( C = O ) ,  1700 (C.0);  n m r  : 6 1.92 ( t ,  1 = 3 H z ,  ZH, CH - C - C H ) ,  2 . 9 2  ( d ,  ]=?Hz, 4H,  CH - C Z C H )  2 2 - 

7.20-7.64 ( m ,  8H, A r H l ,  8.08-8.20 (m, i H ,  A r H ) ;  A n a l .  C a l c d  for  CZ,HlINO2 : C ,  8 0 . 5 1 ;  H, 4 .79;  

N,  6 .47 .  F o u n d  : C ,  8 0 . 7 4 ;  H, 4 . 9 0 ;  N, 4 .46 .  
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C o m p o u n d  ( I l a )  Y i e i d  42%, m p  I 4 0  OC; uv  (CHCi31 : Amax 2 4 0 ,  2 7 0 ,  2 8 0 ,  3 2 0  n m ;  i r  : v 3 1 0 0 ,  man 

1650 ( G O ) ,  1255 ( C - 0 - C ) ;  nmr : 6 3 . 6 4  ( 5 ,  3H,  N-CH31, 4 . 6 8  ( s ,  2 H ,  -OCH2) ,  5.52-5.60 ( m ,  ZH, 

= C H 2 ) ,  6 .00  (s, I H ,  C = C H ) ,  7 .20-7 .40  ( m ,  3H,  A r H ) ,  7 .96-8 .08  ( m ,  i H ,  A r H ) ;  A n a l .  C a l c d  f o r  

C H N 0 2 C l  : C ,  62 .65;  H, 4 . 8 1 ;  N, 5 . 6 2 .  F o u n d  : C ,  6 2 . 5 0 ;  H ,  4 .75;  N,  5 .65 .  
1 3  12 

C o m p o u n d  ( I l b )  Y i e l d  > I % ,  m p  1 6 7  " C ;  uu (CHCi3)  : A m a x  2 4 0 ,  2 7 0 ,  2 8 0 ,  3 2 0  n m ;  i r  : urnax 3 1 0 0 ,  

F1 
i 6 5 0  ( C = O ) ,  1256 ( C - 0 - C ) ;  n m r  : 6 4 . 7 6  ( 5 ,  2H, -0CH21,  5 .60-5 .68  ( m ,  2 H ,  CH2-C=CH2),  6 . 1 0  (s, 

I H ,  C-CHI,  7 . 2 0 - 7 . 6 4  ( m ,  8 H ,  A r H ) ,  8 .00-8 .12  ( m ,  I H ,  A r H ) ;  A n a i .  C a i c d  f o r  C18H14N02Ci : C ,  

6 9 . 4 5 ;  H, 4 . 5 0 ;  N, 4.50.  F o u n d  : C ,  6 9 . 5 5 ;  H,  4 . 5 9 ;  N,  4 .495.  

C o m p o u n d  ( I Z a )  Y i e l d  23%,  m p  9 5  'C;  uv (CHCi3)  : A m a x  2 4 0 ,  3 4 5  nm;  i r  : v 2940,  1650 m a y  

( C = O ) ,  1690 ( C = O ) ;  n m r  : 6 3 . 0 8  ( s ,  4H, -C-CH 1 ,  3 . 4 4  (s, 3 H ,  N-CH ) ,  5.04-5 .08  ( r ,  J = 2 H z ,  4H, 2 3 

=CH ) ,  7.08-7.72 ( m ,  3H, A r H I ,  8 . 0 0 - 8 . 1 2  ( m ,  I H ,  A r H l ;  A n a i .  C a i c d  f a r  Ci6H15N02C12 : C ,  5 9 . 4 4 ;  
2 

H ,  4 . 6 4 ;  N, 1 . 3 3 .  Found : C ,  5 9 . 3 5 ;  H, 4 .38;  N, 4 .41 .  

Cumpound ( 1 Z b )  Y i e i d  IS%,  m p  120 'C; uv (CHC13) : )maX 2 4 0 ,  3 4 5  n m ;  i r  : 'max 2960,  1670 

( G O ) ,  1 0 0  (C.0);  n m r  : 6 3 . 1 8  ( s ,  OH, -C-CH ) ,  5.24  ( t ,  J=ZHz,  4 H ,  =CH21, 7.08-7.72 ( m ,  8H,  2 

A r H ) ,  8 .04-8 .20  ( m ,  I H ,  A r H ) ;  A n a i .  C a i c d  f o r  C21H17N02C12 : C ,  6 5 . 4 5 ;  H ,  4 . 4 1 ;  N, 3.63 .  

F o u n d  : C ,  6 5 . 5 0 ;  H,  4 .62;  N, 3 . 5 9 .  

R e a r r a n g e m e n t  of c o m p o u n d  i la  a n d  l l b  : 

I-Alkyl-4-[2'-~hloro-2-~ro~enyloxy]quInolin-2-one ( 0 . 5  g ,  2 . 0  m m o i ,  l la or b )  w a s  r e f i u x e d  i n  

c h l o r o b e n r e n e  ( 2  m i )  for 10 h .  C h i o r o b e n r e n e  w a s  r e m o v e d  u n d e r  r e d u c e d  p r e s s u r e  a n d  the r e s i d u a l  

m a s s  w a s  c h r o m a t o g r a p h e d  over s i l i c a  g e l  ( Q u a l i g e n  60-120 m e s h ) .  E l u t i o n  of t h e  co lumn w i t h  

benzene g a v e  a s o l i d  ( 1 3 a  or 1 3 b ) .  

Compound ( 1 3 a )  Y i e l d  92 .4% ( 0 . 4 6  g ) ,  m p  184-186 'C; u v  (CHCi3)  : A m a x  240 ,  275, 285, 3 2 5  n m ;  

i r  : v 3 2 0 0  ( 0 - H I ,  1650 (C.01, 1600 ( C = C ) ;  n m r  : 6 3 . 7 2  ( s ,  3H,  N-CH31, 3 . 8 4  ( s ,  ZH, C-CH2) ,  
m a n  

5.32-5.40 ( m ,  ZH, = C H 2 ) ,  7 . 2 8  ( s ,  I H ,  0 - H I ,  7.32-7.68 ( m ,  3H,  A r H ) ,  8 .00-8 .12  ( m ,  I H ,  A r H ) ;  

A n a i .  C a i c d  f o r  C13H12N02CI : C ,  6 2 . 6 5 ;  H ,  4 . 8 1 ;  N, 5 . 6 2 .  F o u n d  : C ,  6 2 . 6 2 ;  H ,  4 . 8 0 ;  N ,  5 .64 .  

C o m p o u n d  ( 1 3 b )  Y i e l d  72 .2% ( 0 . 4 5  g ) ,  m p  233 " C ;  uv (CHC13) : Amax 2 4 0 ,  2 7 5 ,  285 ,  325 n m ;  i r  : 

v 3 1 6 0 ,  1640 ( G O ) ;  n m r  : 6 3 . 8 2  ( s ,  ZH, -C-CH 1, 5.22  ( m ,  ZH, = C H 2 ) ,  7 .26  ( s ,  IH,  0 - H I ,  
max 2 

7 . 3 0 - 7 . 7 2  ( m ,  8H,  A r H ) ,  8 . 0 8 - 8 . 2 4  ( m ,  I H ,  A r H l ;  A n a l .  C a l c d  for Cl8Hl4NO2C1 : C ,  6 9 . 4 5 ;  H,  

4 . 5 0 ;  N, 4 .50 .  F o u n d  : C ,  6 9 . 4 9 ;  H ,  4 . 5 5 ;  N, 4 . 4 9 .  

A t t e m p t e d  c y c l i s a t i o n  of c o m p o u n d  l la  a n d  b i n  d i e t h y l a n i l i n e  (DEA) : 

C o m p o u n d  l la  or l l b '  ( 0 . 2  g )  w a s  r e f i u x e d  i n  N , N - d i e t h y l a n i l i n e  ( 2  m i l  for  8 h .  D i e t h y i a n i l l n e  w a s  

t h e n  r e m o v e d  i n  vacuo, t h e  r e s i d u a l  m a s s  w a s  t a k e n  i n  c h l o r o f o r m  ( 5 0  m i )  a n d  w a s h e d  w i t h  6N HCI 

( 3  x 25 m l ) ,  w a t e r  ( 3  x 2 5  m l )  a n d  d r i e d  ( N a 2 S O g l .  A f t e r  r e m o v a l  of t h e  s o l v e n t ,  t h e  c r u d e  m a s s  

w a s  c h r o m a t o g r a p h e d  on s i l i c a  g e l  ( Q u a l i g e n ,  60-120 m e s h ) ,  a w h i t e  s o i i d  w a s  o b t a i n e d  w h e n  t h e  
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column i s  e i u t e d  w i t h  c h l o r o f o r m .  Compound ( I l a )  gave compound ( 1 3 a ) ,  y i e i d  ( 9 0 % ) .  mp  184-186 

'C. T h i s  was s h o w n  ro b e  i d e n t i c a l  w i t h  t h e  r e a r r a n g e d  compound ( 1 3 4 ,  b y  t i c ,  m i x e d  mp  and 

s u p e r i m p o s a b i e  i r .  Compound ( I l b )  gave compound ( 1 3 b )  y i e i d  ( 8 5 % ) .  mp  233 'C. T h i s  w a s  a g a i n  

shown  t o  b e  l d e n t i c a i  w i t h  t h e  r e a r r a n g e d  p r o d u c t  ( 1 3 b )  b y  t l c ,  m i x e d  m p  a n d  s u p e r i m p o s a b i e  i r .  

C y c i i s a t i o n  of 1 3 a  a n d  1 3 b  : 

Compound 13a or 1 3 b  ( 0 . 1  g) w a s  r e f l u x e d  i n  2  ml of e t h a n o l i c  p o t a s s i u m  h y d r o x i d e  s o l u t i o n  (5% 

f o r  13a  and 8% f o r  1 3 b )  f o r  16 h .  E t h a n o l  was  t h e n  r e m o v e d ,  t h e  r e s i d u a i  m a s s  w a s  t a k e n  i n  

c h l o r o f o r m  ( 2 5  m i )  a n d  w a s h e d  w i t h  w a t e r  ( 1 0  x 25 m l )  and  d r i e d  (Na2S04)  A f t e r  r e m o v a l  of  t h e  

s o l v e n t ,  t h e  c r u d e  m a s s  was r e c r y s t a i l i r e d  f r o m  c h l o r o f o r m - h e x a n e .  

Compound ( 2 h ) 1 2  Y i e l d  70% ( 0 . 0 7  g )  , m p  190 'C; uv (CHCI,) : Amax 240 ,  292 ,  325,  340  

nm; i r  : v 2960,  1670,  1310 (C-0 -C) ;  nmr : 6 2.48-2.68 i d ,  1.1.5 Hz, 3H, CH3) ,  6 .00 -6 .76 (m,  
m a x  

I H ) ,  7.24-7.60 ( m ,  8H, A r H ) ,  7 .96-8 .08 ( m ,  IH ,  A r H ) .  

Compound ( Z I ) ~ ~  Y i e l d  80% ( 0 . 0 8  g ) ,  m p  118 'C; uv (CHCI,) : Amax 240 ,  292 ,  325 ,  340 nm;  i r  : 

v 2940,  1670 (C=O) ,  1320 (C-0 -C) ;  nmr  : 6 2.44-2.52 ( d ,  J=1 .5  Hz, 3H, CH3) ,  3 .76 ( s ,  3H, 
may 

N-CH ) ,  3.76 ( s , 3 H ,  N-CH3), 6.00-6.70 ( m ,  i H ) ,  7 .28-7 .68 ( m ,  3H, A r H ) ,  8.00-8.12 ( m ,  i H ,  A r H ) .  
3  
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