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SUMMARY 

A short  and stereoselective synthesis o f  hexadeuterated hexes- 

t ro l  is described, involv ing catalyt ic hydrogenation o f  

- 2-3,4-di-(4-methoxyphenyl) hex-3-ene-l , 1,1,6,6,6- H6 followed 

by demethylation using sodium thioethoxide in dimethyl forma- 

mide. 
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RESULTS AND DISCUSSION 

In a previous communication we described the 3-step synthesis 

o f  hexadeuterated diethylst i lbestrol (4) start ing from 

1 -(4-methoxypheny1)propan-1 -one-3.3 ,3-2H3 (1)' . The route 
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was based on the low valent titanium induced coupling o f  1 
(Li-TiC13 reagent)2 which gave a mixture o f  olefins 2 and 3 ,  

largely in favor o f  the L-isomer 2 ( rat io 95:5, respectively) . 
Subsequent treatment w i th  tr imethylsi lyl  iodide, followed b y  

methanol, resulted in demethylation and concomitant isomeri- 

zation t o  2. In view of the  predominant formation o f  the Z- 
isomer 2 in the reductive coupling reaction, the same route i s  

ideally suited fo r  the stereoselective production o f  (R,S- 

3,4-di-(4-hydroxyphenyl)hexane-l,1,1,6,6,6- H6 (meso-HEX-d6; 

- 6)  as shown below. The non-stereoselective synthesis o f  a 

tetradeuterated hexestrol derivative, i.e., (R,S)-3,4-di-(4- 
2 hydroxyphenyl)  hexane-2.2,5,5- H4, has been reported recently 

along di f ferent lines . 
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The catalyt ic hydrogenation o f  pure  Z-3,4-di-(4-methoxy- 

phenyl)hex-3-ene-1,1,1,6,6,6- H (2)' wi th  palladium on 

carbon (10 %) in e thy l  acetate gave the meso-derivative 5 as a 

single diastereomer in quanti tat ive yield. Subsequent demethyl- 

ation was performed using sodium thioethoxide in dimethyl 

formamide a t  15OoC ( 5  h r s )  and gave, af ter  recrystal l izat ion 

from benzene, the desired hexadeuterated hexestrol 5 in 70 % 
overall yield. The product showed the same TLC behavior as 

authentic meso-hexestrol. Both labelled derivatives 2 (m. p. 
138OC) and 6 (m.p. 186OC) were found isotopically pure  by 
'H NMR (360 MHz). No significant amounts o f  non deuterated 

derivative could be observed as can be  seen on Figure 1. 
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Figure 1 : Mass spectrum o f  the synthesized hexadeuterated 

hexestrol (5) ( top) and of the unlabelled homologue 

(bottom). 
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EX PER I hl E N T A L 

P. 1. De Clercq et al. 

1 The melt ing points  a re  uncorrected.  T h e  H NMR spectra were 

recorded a t  360 Mtiz (WH-Bruckcr)  in chloroform-d w i t h  te t ra-  

methylsilane as in te rna l  s tandard  ; chemical s h i f t s  ( 8 )  a r c  

g i v e n  in ppm. 

R f  values are  quoted f o r  Merck si l ica ge l  60 GF254 T L C  plates 

o f  0.25 mm thickness. 

Palladium on carbon (10 %) was purchased from Merck. E t h y l  

acetate (Janssen Chimica) was d is t i l l ed  f rom diphosphorpen- 

tox ide a n d  d imethy l  formamide (Janssen Chimica) f rom calcium 

hydr ide .  Sodium h y d r i d e  (60 % in mineral o i l )  was purchased 

from Janssen Chimica. Ethanethiol (Janssen Chimica) was used 

wi thout  f u r t h e r  pur i f icat ion.  Authent ic  hexest ro l  was obtained 

from Sigma. 

( R ,S )-3,4-di-(4-methoxyphenyl) hexane-1 , 1 , 1 ,6,6,6- H6 ( 5 )  

A solut ion o f  Z-olefin 2 (0.62 g ; 2.05 mmol) in e t h y l  acetate 

(15  ml) i s  hydrogenated over  palladium on carbon (10 8, 
0.15 g )  a t  atmospheric pressure.  A f t e r  t h e  hydrogen up take 

has subsided, the  solut ion i s  f i l te red  over  sil ica ge l  (e lu t ion 

w i t h  e t h y l  acetate) a n d  concentrated in vacuo t o  y ie ld  crysta l -  

l ine meso-? (625 mg), which is  f u r t h e r  used w i thout  purifi- 

cation. A n  analyt ical sample Is  obtained v ia  recrysta l l izat ion 

f rom benzene (m.p. 138OC). R f  (hexane-ethyl acetate, 9 5 : s )  : 

0.31. ' H  NMR : 1.24 (2H. rn), 1.37 (2H. rn), 2.47 (2H. rn), 

3.81 (6H. s ) ,  6.86 (4H, m),  7.09 (4H. m) ppm. 

( R  ,S)-3,4-di-(4-hydroxyphenyl) hexane-1 , l  , l  ,6,6,6, - H6 ( 6 )  

T o  a solut ion o f  sodium thioethoxide, p repared f rom sodium 

h y d r i d e  (680 mg o f  a 60 % suspension in mineral oi l  ; 17 mmol) 

a n d  ethanethiol (1.26 ml ; 17 mmol), in d imethy l  formamide 

(10 ml) i s  added a suspension o f  meso-? (0.517 g ; 1.7 mmol) 

in dimethyl formamide (15 ml). A f t e r  s t i r r i n g  f o r  5 h r s  a t  

15OOC t h e  reaction m i x t u r e  i s  cooled t o  room temperature a n d  

ac id i f ied w i t h  10 % hydroch lo r ic  ac id  ( p H  1-2). A f t e r  ex t rac t ion  
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wi th  1:l ether-hexane (5 times) the organic phases are ex- 

t racted w i th  5 % sodium hydroxide solution (5 times) and the 

combined aqueous phases acidif ied w i th  10 % hydrochloric acid 

and extracted with 1:l ether-hexane (5 times). The combined 

organic phases are washed w i th  b r ine  and dr ied  over mag- 

nesium sulfate. A f te r  f i l t rat ion and concentration in vacuo 

white crystal l ine material i s  obtained which, af ter  two re- 

crystal l izat ions from benzene, gave pu re  meso-hexestrol-d6 

(6  ; 327 mg) in 70 % overal l  y ie ld  (m.p. 186OC). R f  (ethyl  

acetate-hexane, 2:8) : 0.11. 'H NMR : 1.23 (2H, m), 1.38 
(2H, m), 2.45 (2H. m), 4.62 (2H, br s ) ,  6.78 (4H. m),  7.01 

(4H, m).  
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