
This article was downloaded by: [Duke University Libraries]
On: 13 June 2012, At: 00:00
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number:
1072954 Registered office: Mortimer House, 37-41 Mortimer Street,
London W1T 3JH, UK

Synthetic Communications:
An International Journal
for Rapid Communication of
Synthetic Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Intramolecular Acylation
During Acid Chloride
Formation of Some o-Styryl
Phenoxyacetic Acids
Sujay Biswas a , Arun Ghosh a & R. V.
Venkateswaran a
a Department of Organic Chemistry, Indian
Association for the Cultivation of Science,
Jadavpur, Calcutta, 700032, India

Available online: 23 Sep 2006

To cite this article: Sujay Biswas, Arun Ghosh & R. V. Venkateswaran (1991):
Intramolecular Acylation During Acid Chloride Formation of Some o-Styryl
Phenoxyacetic Acids, Synthetic Communications: An International Journal for
Rapid Communication of Synthetic Organic Chemistry, 21:18-19, 1865-1874

To link to this article:  http://dx.doi.org/10.1080/00397919108021777

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/
terms-and-conditions

This article may be used for research, teaching, and private study
purposes. Any substantial or systematic reproduction, redistribution,

http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397919108021777
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make
any representation that the contents will be complete or accurate or
up to date. The accuracy of any instructions, formulae, and drug doses
should be independently verified with primary sources. The publisher
shall not be liable for any loss, actions, claims, proceedings, demand, or
costs or damages whatsoever or howsoever caused arising directly or
indirectly in connection with or arising out of the use of this material.

D
ow

nl
oa

de
d 

by
 [

D
uk

e 
U

ni
ve

rs
ity

 L
ib

ra
ri

es
] 

at
 0

0:
00

 1
3 

Ju
ne

 2
01

2 



SYNTHETIC COMMUNICATIONS, 21(18&19), 1865-1874 (1991) 

INTRAMOLECULAR ACYLATION DURING ACID CHLORIDE 
FORMATION O F  SOME 0-STYRYL PHENOXYACETIC ACIDS 

Sujay Biswas,  Arun Ghosh and R . V .  Venkateswaran" 

Department of Organic Chemistry,  Indian Association fo r  the 
Cultivation of Science,  J adavpur ,  Calcutta - 700 032, India .  

A b s t r a c t  : o-Isopropenyl phenoxyacetic ac ids  1 and 8 on 
treatment with thionyl ch lo r ide  followed by aqueous workup 
furnished the  acylated products  4 and 9 in moderate y i e l d s .  
The corresponding acid ch lo r ides  could also be cycl ised with 
stannic ch lo r ide .  The acid ch lo r ides  from 10 and 11 however 
d id  not undergo cycl isat ion.  

The key reaction in our synthesis '  of ap lys in  involved 

intramolecular cycloaddition of ketene from acid ch lo r ide  2 to 

provide the cyclobutanone 3 which was consistently obtained in 

excellent y i e l d .  Subsequent to our communication , a r epor t  

appeared'  which s t a t ed  that  t he  attempted reaction of acid 

ch lo r ide  2 with Et N gave poor y i e ld  of 3 .  The major product 

was the  mixture (endo and ex01 of unsaturated ketones 4. A 

' p r e f e r r e d  ' ene reaction of t he  intermediate ketene involving 

the isopropenyl  group was implicated for  t h i s  unexpected 

r e su l t .  Since our own re su l t s  were contrary to t h i s  

observat ion,  t h i s  merited a c loser  look. That t he  isopropenyl  

group f ac i l i t a t e s  Lycloaddition is amply borne out by the 

excellent y i e ld  of cyclobutanone obtained both from the  acid 

ch lo r ide  method a s  well a s  t h e  one-pot procedurelb fo r  such 

cycloadditions developed by Brady _ _  e t  a1 . In a r e l a t ed  system 

l a  

3 

3 

*To whom correspondence should be a d d r e s s e d .  

1865 

Copyright 0 199 I by  Marcel Dekker, Inc. 
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1866 BISWAS, GHOSH, AND VENKATESWARAN 

1 2 3  
(1) R 1 2  = R  =Me, R 3 = C H ( M e ) C O Z H  

( 2 )  R = R  =Me, R = C H ( k l e ) C O C !  

( 5 )  R =R =Me. 

( 3 )  R = Me 
( 6 )  R = CHZOMe ( 7 )  R = R  =Me, 

( 4 )  R =R = R  =Me 
1 2  3 1 2  

1 2  R 3 =CHZUMe 
1 

R’=CH( C H Z O M e ) C 0 2 H  
1 2 ( 8 )  R = H ,  R =Me, 

R 3 = C H (  M e ) C 0 2 H  

1 2  3 

1 2 

3 

(10)R = R  = H ,  R =CH(Me)COZH 

(11)R = M e ,  R = H ,  

R =CH(  h1e)CO2H 

( 9 )  R’=H, 
2 3  R =R =Me 

4 Shishido _ _  e t  a1 . a lso  have  encountered no problem in such 

cycloadditions involving an isopropenyl  group. I t  appeared to 

u s  that  the  intramolecular Fr iedel-Craf ts  product 4 could have 

ar isen from t h e  acid ch lor ide  2 catalysed b y  some in  s i t u  

generated HC1 r a t h e r  than from t h e  ketene.  This  contention 

received additional support  from our own observa t ion lb  during 

synthes is  of aplysinol  where the  acid ch lor ide  from 5 on 

reaction with Et3N afforded a mixture of cyclobutanone 6 and 

t h e  acylation product 7 whereas under t h e  one-pot condition, 5 

furnished only the  cyclobutanone 6 .  Following these  w e  deemed 

i t  appropr ia te  to subject  a f e w  representa t ive  o-styryl phenoxy- 

acet ic  ac ids  , t o  t h e  conditions t r ied  by Kher e t  a12 for acid 

ch lor ide  formation and s tudy  t.he course of t h e  reaction. Intra- 

molecular acylation products5 i n  intramolecular cycloaddi t ions 

of cer ta in  keteniminium s a l t s  with alkenes have  been 

encountered. 
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ACYLATION OF o-STYRYL PHENOXYACETIC ACIDS 1867 

1 

Scheme 

( 8 )  R = Me 1 2 (12) R = Me (13) R =Me, R = H  

(10) R = F I  (ii,[s (14) R 1 =Me, R 2 =CH(Me)C02Et 

(iil  c ; ( 1 6 )  Rl=R 1 2  =H 

(15) R = H 

2 (17) R = H ,  R =CH(Me)C02Et 

Reagents : ( i )  MeMgI. Et20;  ( i i )  Anhyd. K2C03, KI. 

M e C H ( B r ) C 0 2 E t ,  d r y  acetone: ( i i i )  P0Cl3. 

Pyr id ine ;  ( i v )  KOH. MeOH. 

We chose the  four ac ids  1.8, 10 and 11. Acid 1 had 
1 been prepared  e a r l i e r  . Acid 8 was synthesised a s  follows. 

Addition of methylmagnesium iodide to o-hydroxyacetophenone 

(12)  furnished a diol  13 which was alkylated with e t h y l  a - 

bromopropanoate to provide the  hydroxyes te r  14. This  was 

d i rec t ly  subjected to a dehydrat ion followed b y  h y d r o l y s i s  to 

afford the acid 8 (Scheme).  The same sequence o f  reactions was 

appl ied  on s a l i c y l a l d e h y d e  ( 1 5  ) and furnished the  acid 10 

(Scheme).  Acid 11 was prepared from alkylat ion of 2-vinyl-5- 

methylphenol with -brornopropanoic acid as p e r  previous 

conditions . 1 

Ini t ia l ly  an intramolecular acylation was t r i e d  on acid 1. 
To t h i s  end t h i s  was converted to t h e  acid ch lor ide  a s  p e r  

previous condition' and t rea ted  with stannic chlor ide6 and 

afforded the  acylation product 4 in a moderate y ie ld .  

Analytical and spec t ra l  data  were ful ly  suppor t ive  of t h e  
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1868 BISWAS, GHOSH, AND VENKATESWARAN 

s t ruc tu re .  Conversion of t he  acid 1 to t h e  acid c h l o r i d e  was 

next attempted using thionyl  c h l o r i d e  following conditions of 

Kher _ _  e t  a1 . The product showed in the  I R  peak a t  1780 cm-' 

and addi t ional  weak peaks at  1720 and 1653 crri-l. The 'H N M R  

s p e c t r a  showed a complex pa t t e rn .  The product was d i r e c t l y  

decomposed with water and worked up and purif ied by p l c  to 

afford 4 in a moderate y i e ld  along with some recovered ac id  1. 

Clear11 some HC1 generated -- in s i t u  is catalysing t h e  acylation 

reaction - result ing a l so  in an in i t i a l  exo  methylene product 

which during workup and purif icat ion isomerises  to t h e  more 

s t a b l e  endo 0, -unsaturated compound. Th i s  proved unambi- 

guously that  the intramolecular acylat ion t akes  place a t  t he  

acid c h l o r i d e  s t age .  

2 

I n  a s imi l a r  fashion acid 8 was converted to an acid 

ch lo r ide  and cycl isat ion with s tannic  c h l o r i d e  afforded the  

acylation product 9 in low y i e l d .  Reaction of t h e  ac id  8 with 

thionyl ch lo r ide  follotved by aqueous it.orkup a l s o  furnished t h e  

same acylat ion product 9 at tes t ing to t h e  general i ty  of compete- 

t i ve  acylation pathway under the  conditions of t he  react ion.  

In contrast  to above r e s u l t s  a c i d s  10 and 11 on react ion 

with thionyl c h l o r i d e  furnished only t h e  corresponding acid 

ch lo r ides  and no intramolecular acylation resul ted e i t h e r  by 

d i r ec t  workup o r  using stannic c h l o r i d e  procedure.  From t h i s  

i t  a p p e a r s  that  presence of vinyl  methyl group is necessary for  

the cycl isat ion providing addi t ional  s t ab i l i s a t ion  to t he  cationic 

intermediate .  

I n  conclusion intramolecular cycloaddi t ion of ketenes from 

o - i so p r o pen y 1 p he no x y ace t i c ac i d s t u p r o v i d  e c y c 1 o but a nones can 

be successful ly  c a r r i e d  out following a p r o p e r  s e t  of 

conditions.  The formation of the acid ch lo r ide  is crucial  fo r  

t he  success  of the reaction and the  one-pot procedure would 

seem to offer t he  best  choice to obv ia t e  unwanted competing 

intramolecular acylation i n  t he  event of diff icul ty  to form the 

acid c h l o r i d e  under s t anda rd  condi t ions.  

D
ow

nl
oa

de
d 

by
 [

D
uk

e 
U

ni
ve

rs
ity

 L
ib

ra
ri

es
] 

at
 0

0:
00

 1
3 

Ju
ne

 2
01

2 



A C Y L A T I O N  OF 0 - S T Y R Y L  P H E N O X Y A C E T I C  A C I D S  1869 

Experimental Section 

A l l  t h e  compounds desc r ibed  and having asymmetric 

centres  a r e  racemic forms. Melting and boiling points a r e  

uncorrected and melting points were taken in open c a p i l l a r y  in 

su lphur i c  acid bath.  A l l  of t h e  d r y  solvents  and reagents were 

p repa red  from reagent grade mater ia ls  by conventional methods. 

Petroleum refers to the  fract ion of b p  bO-8OoC and e t h e r  refers 

to d i e t h y l  e t h e r .  All reactions were ca r r i ed  out  i n  nitrogen 

atmosphere.  Product pu r i t i e s  were routinely checked by  TLC 

using s i l i c a  gel 60HF254 ( E .  Merck) .  Preparat ive- layer  

chromatography was done with s i l i c a  gel 60HFZs4 ( E .  Merck) 

p l a t e s ,  thickness  1 mm. Drying of organic l a y e r s  was done 

with sodium sulphate .  'H N M R  spec t r a  were determined at  
G O  MHz on a var ian T-bOA, at  200 MIIz on a var ian 

XI,-ZOO spectrometers .  peak posi t ions a r e  indicated i n  ppm 

downfield from internal TMS in 6 units .  'H N h l R  s p e c t r a  were 
taken in CDC13  solution in XL-200 spectrometer .  Spectra  i n  CC14 

refer to T-60A instrument. I R  spec t r a  were recorded on Perkin- 

Elmer 298 infrared spectrophotometer and were taken in CHC13 

solution. Yields have not been opt imised.  

2-( 2-1sopropenylphenoxy)propanoic acid ( 8 ) .  : T o  a magnetically 

s t i r r e d  solution of methylmagnesium iod ide  [ p r e p a r e d  from 

magnesium ( 0 . 9  g, 0.037 g atom) methyliodide (5.32 g ,  37 

m m o l )  i n  d r y  e t h e r  (20 m l ) ]  a solution of o-hydroxyacetophenone 

(12)  (4 .08 g, 30 mmol) in d r y  e t h e r  ( 2 0  mL) was added a t  

room temperature .  The reaction mixture was then heated under 

reflux for  3 h .  cooled to O O C ,  decomposed with saturated 

ammonium ch lo r ide  and s t i r r e d  at  room temperature for  10 min. 

After separat ing the  e t h e r  l a y e r ,  t h e  aqueous l aye r  was 

ex t r ac t ed  with e t h e r .  The combined e t h e r  l aye r  was washed 

with water ,  then d r i e d  and concentrated.  The residual  o i l  was 

evapora t e ly  d i s t i l l e d  to afford 2-( 2-hydroxyphenyl)propan-2-01 

D
ow

nl
oa

de
d 

by
 [

D
uk

e 
U

ni
ve

rs
ity

 L
ib

ra
ri

es
] 

at
 0

0:
00

 1
3 

Ju
ne

 2
01

2 



1870 BISWAS, GHOSH, AND VENKATESWARAN 

(13) ( 2 . 7  g ,  59%) : bp 85-9OoC/(0.5 mmHg): 'H N M R  ( C C 1 4 )  

1 . 6  ( s ,  6 H ) ;  6.5-7.07 (m, 5H) .  

6 

A mixture of the  above d io l .  13 ( 2 . 7  g ,  17 .7  mmol), 
e thyl -  a-hromopropanoate ( 3 . 2  g ,  17 .7  mmol) , anhydrous potassium 

carbonate (2 .44  g,  1 7 . 7  mmol) and a pinch of potassium iodide 

in  d r y  acetone ( 5 0  mL) was heated under ref lux with s t i r r i n g  

for 1 2  h .  I t  -was then concentrated to one-third of t h e  volume, 

diluted with water and ex t rac ted  with e t h e r .  The combined 

organic l a y e r  was washed with cold sodium h y d r o x i d e  solution 

(1 .25  N )  and water ,  d r i e d  and concentrated.  The res idue  was 

passed through a column of s i l i c a  gel and eluted with petroleum 
4 

to afford the a lkyla ted  product ,  14 ( 3 . 5  g .  7 8 % ) ;  'H N M R  

(CC14) 6 1 .17  ( t ,  J = 6 Hz .  3 H ) ;  1 . 5 6  ( s ,  6H) ;  1 . 6 3  ( d ,  J = 6 

Hz, 3H) ;  4.13 ( q ,  J = 6 Hz, 2H) ;  4 .83  ( 9 .  J = 6 Hz,  1 H ) ;  

6.53-7.43 ( m ,  4 H ) ,  and was d i r e c t l y  subjected to dehydrat ion.  

A solution of t h i s  a lkylated product ,  14 (3 .38  g,  13.4  

mmol) in d r y  pyr id ine  ( 1 0  m L )  was cooled to  O O C .  and with 

s t i r r ing  phosphorous oxychlor ide  ( 2.04 g , 13.4  mmol) was 

added .  The reaction mixture was s t i r r e d  a t  room temperature  for  

24 h .  I t  was di luted with H2S04 ( 7 N ) .  and then ex t rac ted  with 

e t h e r .  The e therea l  l a y e r  was washed with saturated sodium 

hydrogen carbonate and saturated br ine  and then d r i e d .  Removal 

of e t h e r  afforded an oi l  (1 .73  g )  which showed expected 

spec t ra l  fea ture ;  N M R  (CC14) 6 1 . 2  ( t ,  J = 6 Hz, 3H) ;  1 .59  

( d ,  J = 6 Hz. 3H) ;  2.13 ( b r  s ,  3H) ;  4 .13  ( q ,  J = 6 Hz, 2H); 

4.66 ( q ,  J = 6 Hz, 1 H ) ;  5.00 ( b r  s .  2H) ;  6.5-7.2 (m, 4H) ,  and 

was d i r e c t l y  hydro lysed .  
To a magnetically s t i r r e d  solution of t h e  above ( 1 . 7 3  g, 

7.4 m m o l )  in  methanol (10 m L )  was added a cold aqueous 

solution of potassium h y d r o x i d e  ( 5  m L ,  5N). The reaction 

mixture was s t i r r e d  a t  room temperature for 24 h .  I t  was then 

di luted with water ,  ac id i f ied  with cold d i lu te  HC1 (6N) and 

ex t rac ted  with e t h e r .  The e therea l  l a y e r  was washed with 
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ACYLATION OF 0-STYRYL PHENOXYACETIC ACIDS 1871 

saturated brine and water, dr ied and concentrated to afford the 

desired acid 8 as  a crystal l ine solid (910 rng, 60%) ;  crystal l ised 

from petroleum; rnp 68-69OC; 'H N M R  (CDC13)  6 1.66 ( d ,  J = 6 

Hz. 3H); 2.16 ( s ,  3H);  4.82 ( 4 .  J = 6 Hz. 1H) ;  5.12 ( m .  1 H ) ;  

5.2 (rn, 1 H ) ;  6.82 ( d ,  J = 8 Hz. 1 H ) ;  6.96-7.07 ( rn ,  1 H ) ;  7.18- 

7 .3  ( m .  2 H ) .  

Anal. calcd. for C H 0 : C .  69.89; H, 6.84 

Found : C .  70.22; H ,  6.96 
1 2  14 3 

2-(2-Vinylphenoxylpropanoic acid (10). - Starting from salicyl-  

aldehyde (15) the s teps  of Grignard reaction ( MeMgI) , 
alkylation [ Me-CH(Br)CO2Et1, dehydration and hydrolysis  were 

carr ied out as  for 8 to furnish the 2-( 2-vinylphenoxy ) propanoic 

acid 10 in an overall  yield of 18% : crystal l ised from ether-  

petroleum; mp 106-107°C; 'H N M R  (CDC13) 6 1.68 ( d ,  J = 6 Hz, 

3H).  4.82 ( 4 ,  J = 6 Hz, 1H) ;  5.32 ( d ,  J = 12 Hz. 1 H ) ;  5.8 

( d ,  J = 20 Hz, 1 H ) ;  6 .8  ( d ,  J = 8 Hz, 1 H ) ;  6.96-7.08 (m,  

1 H ) ;  7.12-7.3 ( r n ,  2H); 7.54 ( b r  d ,  J = 8 Hz, 1 H ) .  

Anal. calcd.  for CllH1203 : C, 68.74; H, 6.29 

Found : C, 68.39; H, 6.34 

2-(2-Vinyl-5-methylphenoxy)propanoic acid (11). - A mixture of 

7-methylcournarin (5.72 g, 35.7 mrnol), KOH pel le ts  (10.01 g, 

178.7 mrnol). water (10 rnL) and ethylene glycol (55  rnL) was 

heated under ref lux for 3 h .  I t  was then coaled, poured into 

crushed ice ,  covered with e ther  (50 rnL) and acidified with 

cold dilute HC1 ( 6 N )  with constant s t i r r ing.  After separating 

the e ther  layer ,  the anueous layer  was extracted with e ther .  

The combined ethereal layer  was washed with water and dr ied .  

Removal of e ther  furnished a solid product which was 

pyrolysed at  250-260°C/( 15 rnrnHg). The solution of d i s t i l l a te  in 

rnethylene chlor ide was extracted with cold dilute KOH solution 

(12.5 N ) .  The alkaline solution was 'cooled (0.5OC), acidified 

with dilute HC1 (6N) and extracted with e ther .  The e ther  
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1872 BISWAS, GHOSH, AND VENKATESWARAN 

e x t r a c t  was washed with wa te r ,  d r i e d  and concentrated to 

afford 2-vinyl-3-methylphenol (1 .43  g,  3 0 % ) ;  'H N M R  (CCl,) 

6 2 . 2  ( s ,  3H) ;  5.03-5.72 ( m ,  2 H ) ;  6.36-7.23 ( m ,  4H).  The 

methylene c h l o r i d e  l a y e r  was washed with water  and then  

d r i e d .  Removal of solvent  furnished a so l id  product  ( 3  g )  

which was iden t i f i ed  a s  7-methylcoumarin. Based upon 

recovered coumarin. t he  y i e l d  of s ty reno l  was 62%. The s ty reno l  

was used in the  next s t e p  without f u r t h e r  pu r i f i ca t ion .  

To a magnetically s t i r r e d  solution of 2-vinyl-5-methyl- 

phenol ( 1 . 3 9  g,  10.3 mmol) and a-bromopropanoic acid (1 .58  g. 

10.3 mmol) in d r y  THF ( 2 0  m L )  a t  -10OC was added  sodium 

h y d r i d e  ( 1 . 2  g,  50% d i s p e r s i o n  in  mineral  o i l ,  25 mrnol) 

portionwise during 30 min. S t i r r i n g  was continued a t  -10OC f o r  

20 min and at room temperature  fo r  30 min. The react ion 

mixture  was then ref luxed with vigorous s t i r r i n g  fo r  10 h .  

Upon cooling t h e  reaction was d i lu t ed  u i t h  w a t e r ,  ac id i f i ed  

with d i lu t e  HC1 (6N) and e x t r a c t e d  with e t h e r .  The e t h e r  

e x t r a c t  was washed with wa te r ,  d r i e d  and concentrated to  

fu rn i sh  the  d e s i r e d  a lky la t ed  a c i d ,  11 ( 1 . 2 8  g, 60%) :  

c r y s t a l l i s e d  from ethylacetate-petroleum : mp 114-116OC : 'H N M R  

( C D C 1 3 )  6 1 . 6 8  ( d .  J = 6 Hz, 3H) ;  2.32 ( s ,  3H) ;  4.82 ( q ,  J = 

6 H z ,  1 H ) ;  5.24 ( d ,  J = 11 H z .  1 H ) ;  5.72 ( d ,  J = 16 Hz, 1 H ) ;  

6.62 ( s ,  1 H ) ;  6.84 ( d ,  J = 8 H z ,  1 H ) :  7.00-7.14 (m, 1 H ) ;  7.42 

I d ,  J = 8 H z .  1 H ) .  

Anal. c a l c d .  for C12H1403 : C, 6 9 . 9 ;  H .  6.79 

Found : C ,  69.52; H. 6.49 

2,3-Dihydro-2,5,8-trimethyl-l-benzoxepin-4-en-3-one ( 4 )  : 

Method A. - 2-(  2-Isopropenyl-5-methy1phenoxy)propanoic acid 

(1) (440 m g ,  2 mmol) was converted to t h e  acid c h l o r i d e  2, and 

taken i n  dry 1,2-dichloroethane (120 r n L )  and cooled to -5OC. 

To t h i s  magnetically s t i r r e d  solution of ac id  c h l o r i d e  was added  

a solution of s tannic  c h l o r i d e  ( 0 . 5  rnL) i n  d r y  1,Z-dichloro-  

lb 
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ACYLATION OF 0-STYRYL PHENOXYACETIC ACIDS 1873 

ethane ( 5  m L )  dropwise during 15 min. St i r r ing was continued 

at  -5OC for  1 . 5  h .  Before attaining room temperature the mixture 

was poured into crushed ice  and extracted with e t h e r .  The 

combined organic l a y e r  was washed with saturated sodium 

hydrogen carbonate,  saturated br ine and water ,  and d r i e d .  

The residual  oil a f te r  removal of solvent was evaporatively 

d is t i l l ed  to afford 4 (60 m g ) ;  bp 95-10OoC/(0.15 m m H g ) :  IH 

1655 cm-'; J =1.1 H z ,  3H);  

2.38 ( s ,  3 H ) ;  4.36 ( q ,  J = 7 Hz,  1 H ) ;  6.37 ( b r  s. 1 H ) ;  7.08 

(m, 2 H ) ;  7.44 ( d ,  J = 7 Hz, 1 H ) .  

'H NMR61.48 (d, J = 7 H z ,  3H), 2.35 ( d ,  

Anal. calcd.  for CI3Hl4O2 : C ,  7 7 . 2 ;  H, 6.98 

Found : C ,  76.85; H ,  7.26 

The alkal ine ex t rac t  on acidification and workup 

furnished some recovered acid 1 (330 m g ) .  Based on t h i s  

recovered acid the y ie ld  of the  acylated product is around 55%. 

Method B.  - To a solution of a c i d ,  1 (90  mg, 0.41 mmol) in  
d r y  benzene (5 m L )  was added f r e s h l y  d is t i l l ed  thionyl 

ch lor ide  ( 1 1 2  m g .  0.94 mmol). The reaction mixture was heated 

under reflux f o r  3 h .  I t  was then cooled and excess  thionyl 

ch lor ide  was removed by azeotropic dis t i l la t ion under vacuum 

with f resh  addi t ion of d r y  benzene ( 3  x 5 m L ) .  The acid 

ch lor ide  thus obtained [IR 1780 ( s ) ,  1720 ( w ) ,  1655 c m - l  ( b r ) ]  

was decomposed with crushed ice  and then ex t rac ted  with 

e t h e r .  The combined ethereal  layer  was washed with saturated 

sodium hydrogen carbonate,  saturated br ine and water ,  and 

d r i e d .  The residual  oi l  obtained af te r  removal of e t h e r  was 

subjected to prepara t ive  - l a y e r  chromatography. Elution with 5% 

e t h y l  acetate in petroleum furnished the  .f3 -unsaturated ketone 

4 (30 mg ,  60% based on recovered 1 from t h e  alkal ine 

e x t r a c t )  .This  material  was identical  with the  sample obtained 

from method A.  
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1874 BISWAS, GHOSH, AND VENKATESWARAN 

2,3-Dihydro-2,5-dimethyl-l-benzoxepin-4-en-3-one (9). Method A : 

Following s i m i l a r  p rocedure  a s  i n  method A f o r  a c i d  1, t h e  

ac id  8 furnished the acy la t ion  product  9 i n  60% yield ( b a s e d  on 

r ecove red  a c i d ) ;  b p  100-105°C/(1.5 mmHg); IR 1655 cm-'; 'H 

N M R  61.52 ( d ,  J = 7 Hz, 3 H ) ;  2 .4  ( s ,  3H) ;  4 .36  (9. J = 7 Hz, 
1 H ) ;  6.46 ( b r  s ,  1 H ) ;  7.22-7.60 ( m ,  4H) .  

Anal. c a l c d .  f o r  C1 H 0 : C ,  76 .58;  H ,  6.43 

Found : C ,  76.23; H .  6 .57  
2 1 2  2 

Method B : Simi la r  t rea tment  a s  in method B f o r  ac id  l n f  t h e  

ac id  8 a f fo rded  9 in 55% y i e l d .  
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