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O R G A N I C  PREPARATIONS A N D  PROCEDURES INT. 3 (  3 ) ,  1.13-116 (1971) 

A NEW SYNTHESIS O F  10,11 -DIHYDRO-5H-DIBENZO 
(a ,  d)C Y CLOHE PTEN- 5 -ONE 

J a s j i t  S. Bindra 

Bloomington, Indiana 47401 

Shiv N. Rastogi ,  Randhir S. Kapil ,  and Nitya Anand 

Department  of Chemis t ry ,  Indiana University,  

Cen t ra l  Drug R e s e a r c h  Inst i tute ,  Lucknow, India 

I III 

1 0 , l  l-Dihydro-5H-dibenzo(a, d)cyclohepten-5-one(III) is a key 

in t e rmed ia t e  in  the synthesis  of important  psychotropic agents  such 

as 5-(3’ -dimethylaminopr opy1idene)- 1 0 , l l  -dihydro-5H-dibenzo(a, d)-  

cycloheptene (amitriptyline).  

involved the condensation of phthalic anhydride with phenylacetic acid 

to  give benzalphthalide, which was reduced with P-HI to  Z-phenethyl- 

benzoic acid.  1-5 Cyclization of the l a t t e r  under  a va r i e ty  of conditions 

such as in t e rna l  F r i ede l -Cra f t s ,  2-4 t r ea tmen t  with phosphoric ac id ,  

and polyphosphoric acid5’6p8 gave (III) i n  over-al l  yields ranging f r o m  

30-52% for  the th ree - s t ep  p rocess .  

The earlier method for  i t s  synthesis  

Our  interest9 i n  F r i ede l -Cra f t s  react ions of lactones with 

benzene and i t s  de r iva t ives  led u s  t o  invest igate  a convenient one 

s t ep  synthesis  of 1 0 , l  l-dihydro-5H-dibenzo(a,  d)cyclohepten-5-one 

(In) f r o m  isochroman-I  -one (11) and benzene in  p re sence  of anhydrous 
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B I N D R A ,  R A S T O G I ,  K A P I L  A N D  A N A N D  

a l u m i n u m  chlor ide .  S ince  (11) is convenient ly  p r e p a r e d  b y  oxidation 

of i s o c h r o m a n  wi th  n i t r i c  ac id  o r  s e l e n i u m  dioxide ,  (In) c a n  now be 

obtained in  a n  o v e r - a l l  yield of 6 6 % ,  s t a r t i n g  wi th  2-phenylethanol.  

EXPERIMENTAL 

I s o c h r o m a n  (I). lo  - -  A s t r o n g  s t r e a m  of d r y  HC1 g a s  w a s  

pas sed  through a wel l  cooled (5-10'  ) m i x t u r e  of 2-phenylethanol 

(400 g) and t r ioxane  (123 g),  wi th  s t i r r i n g .  Af t e r  2 h r ,  t h e  i c e  ba th  

was  r e m o v e d ,  s t i r r i n g  and p a s s a g e  of HC1 g a s  w a s  continued fo r  a n  

addi t iona l  6 h r ,  while the  t e m p e r a t u r e  w a s  kept be tween 35 -40" .  

E x c e s s  HC1 g a s  was  r e m o v e d  in vacuo  and the  m i x t u r e  w a s  bas i f ied  

b y  the  addi t ion  of NaOH (164 g in 800 ml H,O). 

then  refluxed for 2 h r ,  cooled i n  i c e  and ex t r ac t ed  with e t h e r  (5  x Z O O  ml). 

The  e t h e r e a l  l a y e r  was  washed  with H 2 0 ,  d r i e d  (MgSO,) and  the  so lvent  

r e m o v e d .  

bp  72-75'  /5 mm (L i t .  l o  b p  87-88. 5 "  /10 mm), b2' 1.  5448 (L i t .  l o  

-- 
T h e  m i x t u r e  was  

Dis t i l l a t ion  unde r  r educed  p r e s s u r e  gave  i s o c h r o m a n  (92%)  

rDzo 1 .  5450). 

I sochroman-1  -one (11). l 1  -- A. o l ( i d ~ t i o n ~ i t _ h _ N _ i ~ ~ c - ~ ~ i ~ :  

I s o c h r o m a n  (30 g )  w a s  added  d r o p w i s e  d u r i n g  one h r  t o  a we l l  s t i r r e d  

solution of conc. HNO, (1 30 ml) and HzO (30 ml) p rehea ted  t o  60'  : 

t h e r e  w a s  a copious  evolution of n i t rogen  oxide.  

was  main ta ined  a t  60"  for a n  addi t iona l  2 h r ,  cooled and diluted wi th  

H,O (150 m l ) .  T h e  oily product  w a s  s e p a r a t e d  and the  aqueous  p h a s e  

ex t r ac t ed  with e t h e r  ( 2  x 100 ml), the  combined  o rgan ic  p h a s e  w a s  

washed  with H,O, d r i e d  (MgSO,) and  concen t r a t ed .  The  r e s i d u e  

T h e  r e a c t i o n  m i x t u r e  
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A NEW SYNTHESIS OF 10,11-DIHYDRO-5H-DIBENZO 

upon disti l lat ion under reduced p r e s s u r e  gave isochroman-1 -one (68%)  

bp  143-45"/5 mm (Lit ."  bp  112 ' /0 .4  m m ) ,  qDZo 1.5624 (Li t ."  

T D l 8 e 5  1. 5664). 

B. oxidatio_n_w-it_h_s_l~~i~-m- Dco5id.e: Isochroman (1 3 . 4  g)  was 

added dropwise t o  a s t i r r e d  suspension of Se02  (6. 6 g)  in refluxing 

xylene (30 ml). 

6 h r ,  a f t e r  which the react ion mix tu re  was cooled, the Se me ta l  

f i l tered off and xylene removed in vacuo. Disti l lat ion of the r e s idue  

gave isochroman-1-one (82%) bp 144-46'/5 m m ,  112-14" /O. 5 mm, 

S t i r r ing  and refluxing was  continued for  a n  additional 

-- 

D20 1. 5623, 'tl 1. 5669. 

1 0 , l l  -Dihydro-5H-dibenzo(a, d)cyclohepten-5-one (III): -- 
Powdered anhydrous AlC1, (53. 2 g) was added t o  a mix tu re  of i so -  

chroman-1-one (11) (14 .8  g) and d r y  benzene (150 ml), during a 

period of 1. 5 h r ,  with efficient s t i r r ing .  The react ion mix tu re  

was  s t i r r e d  for  one additional h r  a t  room t e m p e r a t u r e ,  heated on a 

s t e a m  bath for 12 h r ,  then cooled and decomposed with i c e  and 

HC1. 

extracted with benzene ( 3  x 50 ml). The combined benzene ex t r ac t s  

w e r e  washed with 10% KOH (2 x 50 m l ) ,  followed by H,O, dr ied 

(MgSO.,) and evaporated.  The c rude  product was disti l led under 

vacuo to  give 10, I 1  -dihydro-5H-dibenzo(a, d)cyclohepten-5-one 

(87.57'0) bp 190" /5 m m ,  147-48" /O.  3 mm (L i t . 4  bp 148" /O.  3 m m ) ,  

which solidified on cooling t o  a c rys t a l l i ne  m a s s ,  m p  34-35".  

I.R. (neat) ,  6 . 1 1 ,  6 .29 ,  6 .96,  7 .76 ,  8 .05,  8 . 7 2 ,  9 .07 ,  10. 75 and 

11. 03 mu. 

The benzene l aye r  was separated and the aqueous phase was 
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