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A B S T R A C T  

PART ONE 

SYNTHESIS AND ACID-CATALYSED REARRANGEMENT OF 

CYCLOPROPANE-1,2-DIOLS 

A number o f  cyc lopropane-1 ,2 -d iy l  d i a c e t a t e s  have  

been s y n t h e s i z e d  by t h e  anhydrous  Clemmensen r e d u c t i o n  

[Zn(Hq)-HC1-organic s o l v e n t ]  o f  B-diketones  and  B-keto- 

a l d e h y d e s ,  and t h i s  r e a c t i o n  w a s  found t o  b e  a g e n e r a l  

o n e  f o r  t h o s e  s u b s t r a t e s  t h a t  d i d  n o t  e x i s t  ma in ly  i n  

t h e  en01 form. C y c l o p r o p a n e d i o l  f o r m a t i o n  d o e s  o c c u r  

w i t h  some h i g h l y  e n o l i z e d  compounds under  aqueous  con- 

d i t i o n s  b u t ,  w i t h  t h e  anhydrous  sys tem,  en01 a c e t a t e  

f o r m a t i o n  o r  e n o l i c  r e d u c t i o n  was found t o  compete w i t h  

r e d u c t i o n  of t h e  d i k e t o  form. 

A c i d - c a t a l y s e d  r e a r r a n g e m e n t  o f  t h e  free d i o l s  

g e n e r a l l y  gave  a-hydroxy-ketones ,  o r  t h e i r  c o r r e s p o n d i n g  

aB-unsa tu ra ted  enones ,  w i t h  f3-hydroxy-ketone f o r m a t i o n  

o n l y  b e i n g  o b s e r v e d  w i t h  one  s u b s t r a t e .  A s t r o n g  

p r e f e r e n c e  f o r  me thy l  k e t o n e  f o r m a t i o n  was o b s e r v e d  i n  

a l l  c a s e s  and t h i s  phenomenon w a s  r a t i o n a l i z e d  by 

c o n s i d e r a t i o n  o f  t h e  a p p a r e n t  r e l a t i v e  thermodynamic 

s t a b i l i t i e s  o f  t h e  a - k e t o l  con j u g a t e  a c i d s .  

(iii) 



PART TWO 

AROMATI ZATION OF 2a-HYDROXY r4-13c1 CHOLEST-4-EN-3-ONE 

The aromatization of 2u-hydroxy [4-13c] cholest-4-en- 

3-one has been found to occur with migration of the 

labelled carbon to C-10, thereby lending support to 

previous mechanistic proposals. The aromatization of 

14-13c] cholesta-1,4-dien-3-one similarly gave a product 

with the label at C-10, in agreement with earlier work 

involving carbon-14 labelling studies. The ease with 

which these rearrangements could be studied is in marked 

contrast to earlier work, and the combination of carbon- 

13 13 labelling and C n.m.r. spectroscopy offers many 

advantages over the degradative techniques required with 

carbon-14 labelling. 

PART THREE 

CLEMMENSEN REDUCTION OF (5RI-5-HYDROXYHEXAN-2-ONE 

Previous work in this department suggested that the 

Clemmensen reduction of y-substituted ketones involved 

an intramolecular displacement of the y-substituent by 

the carbonyl oxygen atom. However, the reduction of 

(5R)-5-hydroxyhexan-2-one had given a mixture of 



hexan-2-01 and cis- and trans-hex-4-en-2-01, with no 

inversion of stereochemistry occurring with the 

saturated isomer. The opposite signs of rotation for 

the two geometrically isomeric alkenols suggested the 

possibility of different chiralities, but this was 

disproved when the 2R-configuration was determined for 

1 each alcohol by analysis of the H n.m.r. spectra of 

the esters with (-)  - (3)  -a-methoxy-a-trifluoromethyl- 

phenylacetic acid. This result thus invalidates the 

earlier hypothesis. 




