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ORGANIC PREPARATIONS AND PROCEDURES INT. 15(4), 23q-242 (1981) 

A CONVENIENT SYNTHESIS OF 3-HYDROXYTROPONE 

* 
Anna M. Becker and Rodney W. Rickards 

Research School of Chemistry, Austral ian Nat ional  Un ive r s i ty ,  
Canberra, A.C .T .  2600, AUSTRALIA 

Several  s y n t h e t i c  r o u t e s  t o  3-hydroxytropone (6-tropolone) (2) have 

been reported,  b u t  none a p e a r s  t o  o f f e r  convenient,  r e l i a b l e  access  t o  

t h i s  i n t e r e s t i n g  compound.' The f irst  syntheses  involved r e a c t i o n s  of 

a c t i v a t e d  a renes ,  such a s  r e s o r c i n o l  dimethyl e t h e r  o r  v e r a t r o l e ,  with 

P 

e t h y l  diazoacetate . '  

f u n c t i o n a l i t y  and oxidat ion l e v e l  of t h e  ring-expanded products ,  and t h e  

o v e r a l l  y i e l d s  w e r e  low. An a l t e r n a t i v e  r o u t e  from 3,4,5-trimethoxyben- 

zoic a c i d  proceeded via a Birch reduct ion t o  a 1,4-dihydroarene and reduc- 

t i o n  of the  carboxyl group followed by r i n g  expansion by s o l v o l y s i s  of t h e  

t o s y l a t e  of t he  r e s u l t i n g  homo-allylic a l coho l .  Oxidation and demethy- 

l a t i o n  of t h e  mixture of 1,3-dimethoxycycloheptatrienes formed  as re- 

Several  f u r t h e r  s t e p s  were r equ i r ed  t o  a d j u s t  t he  

po r t ed  t o  give 3-hydroxytropone (2) i n  28% average o v e r a l l  y i e ld . '  

r ou te  involves  s i x  s t e p s ,  f o r  some of which the  r epor t ed  m a s s  y i e l d s  

exceeded 100%. F i n a l l y ,  a s h o r t ,  p o t e n t i a l l y  a t t r a c t i v e  r o u t e  u t i l i z e d  

dihalocarbene a d d i t i o n  t o  t h e  dihydroarenes formed by Birch reduct ion of 

2-methoxy- , 

followed by r i n g  expansion with concomitant dehydrohalogenation and de- 

a l k y l a t i o n .  

f a i l e d  t o  reproduce the y i e l d s  quoted f o r  t h i s  r o u t e .  

This  

5 2 - i ~ o p r o p o x y - ~  o r  2- ( 2  ' -tetrahydropyranyloxy) - an i so le  

However , repeated a t t empt s  by ou r se lves  and others '  have 
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BECKER AND RICKARDS 

W e  have therefore  developed a sho r t  and r e l i a b l e  synthesis  of 

3-hydroxytropone (2) s t a r t i n g  from cheap, readi ly  ava i lab le  cyclohepta- 

1 , 3 , 5-triene (1) . Photooxygenation of the  t r i ene  1 i n  carbon te t rachlo-  

r i d e  with s ing le t  oxygen a s  described by A d a m  and Balci' g ives  a mixture 

composed pr imari ly  of approximately equal amounts of the [4+21- and 

[6+2]-adduct endoperoxides 2 and 3. Direct methanolysis of the mixture 

I isomerizes the l a t t e r  adduct 3 t o  the  ke to l  4, 

unchanged. 7'8 

while adduct 2. remains 

The ketol  5 readi ly  dehydrates t o  troponeI7 bu t  can be 

i so l a t ed  from the  mixture by f l a sh  chromatography on s i l i c a  ge l  i n  25% 

overa l l  y i e ld  from cycloheptatriene.  The ke to l  5 i s  a l s o  ava i lab le  

d i r ec t ly  from sens i t ized  photooxygenation of cycloheptatr iene in  metha- 

nol .  8 

0 2  
I 0- 

I 

4 

2 

Cr03  - 
3 

a OH 

5 

Oxidation of the a l l y l i c  alcohol function of the ke to l  4 with dichlo- 

rodicyanobenzoquinone, ch lorani l  o r  manganese dioxide was slow and 

accompanied by dehydration t o  tropone and by decomposition. Pyridine di-  

chromate i n  dimethylformamide e f fec ted  smooth oxidat ion,  bu t  i so l a t ion  of 

t he  product from the polar  solvent proved d i f f i c u l t .  However, oxidation 
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A C O N V E N I E N T  S Y N T A E S T S  OF 3-HYDROXYTROPONE 

of t h e  k e t o l  - 4 with Jones '  reagent  fu rn i shed  t h e  r equ i r ed  3-hydroxytro- 

pone (5) i n  80% y i e l d .  

EXPERIMENTAL 

'H-NMR spec t r a  
spectrometers , 
Melting p o i n t s  
uncorrected.  

w e r e  determined on Varian HA-100 and J e o l  JNM-MH-100 
and mass s p e c t r a  w e r e  run on a GEC-AEI M S  902 instrument.  
w e r e  taken on a Kofler hot-s tage apparatus  and are 

6-Hydroxycyclohepta-2 , 4-dien-1-one (4) . - S i n g l e t  oxygen a d d i t i o n  t o  

cyc lohep ta - l f3 ,5 - t r i ene  (1) (7.36 g ,  80 mmol) was c a r r i e d  o u t  as des- 

c r i b e d  by A d a m  and B a l ~ i . ~  After  evaporation of t h e  so lven t  t h e  crude 

product mixture was d i s so lved  i n  methanol (80 m l )  and kept  a t  room temp- 

eTature f o r  2 h .7  Removal of the  so lven t  and f l a s h  chromatography of t he  

product on s i l i c a  g e l  i n  methanol/dichloromethane (5:95) gave t h e  k e t o l  

- 4 as  a p a l e  yellow l i q u i d  (2.49 g ,  25%).  

'H-NMR (CDC13):  

CHOH), - 3.08 and 2.78 ppm (dd, l H ,  J = 16,  13 Hz and dm,  l H ,  J = 16 Hz, 

C H 2 ) .  

These values ,  with the exception of 6 3.08, agree with the  data of Asao 

e t  a1.,8 b u t  d i f f e r  from those  c i t e d  by Adam and Ba lc i .  

3-Hydroxytropone (5) .- To t h e  k e t o l  5 (330 mg, 2.7 mmol) i n  acetone (10 

m l )  was added Jones '  r eagen t  (2 .7  M ,  1 . 2  m l )  dropwise with s t i r r i n g  a t  

6 5.8 - 6.8 ( m ,  4H, =CH) , 4.68 (bd, l H ,  J = 13 Hr., 

6 

Oo. Afte r  15  min. excess  of reagent  was destroyed with isopropanol.  

The r eac t ion  mixture was d i l u t e d  w i t h  water (10 m l )  , t h e  organic so lven t  

evaporated and t h e  cooled r e s i d u a l  aqueous so lu t ion  ad jus t ed  t o  pH 4 

with aqueous 2N sodium hydroxide. Inorganic salts w e r e  removed by cen- 

t r i f u g a t i o n  and washed successively with water and methanol. 

moval of t h e  methanol, t h e  washings were combined with t h e  aqueous 

Af t e r  re- 

supernatant  , s a t u r a t e d  w i t h  sodium c h l o r i d e  and continuously e x t r a c t e d  

with e t h y l  acetate. Evaporation and r e c r y s t a l l i z a t i o n  from e t h y l  
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BECKER AND RICKARDS 

acetate gave 3-hydroxytropone (2) (260 mg, 80%) , mp. 179-181' (dec.)  , 

lit.2 mp. 179-180' ( d e c . ) ,  lit. mp. 183-183.5'; t h e  spectral data 

were i n  accord with those  of t h e  l i t e r a t u r e .  

'H-NMR (CD30D) :  

m/a ( r e l a t i v e  i n t e n s i t y ) :  

3 

2,3 

d 7.04 (m, 4H, H-4-71, 6.58 p p m  ( m ,  1 H ,  H - 2 ) ;  M S  (70 e V )  

122 (M+, 67)  I 94 (M' - CO, l o o ) ,  66 (M' - 2C0, 

6 0 ) .  
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