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AS: -S te ro id  dienes a r e  convenient  s ta r t ing  ma te r i a l s  for  the synthes is  of 14-hydroxystero ids  and 
are  the p r e c u r s o r s  of the vi tamins of the D group. One of them - 7-dehydrocholes tero l  (I) - is usual ly ob- 
tained by the W o h l - Z i e g l e r  react ion followed by dehydrobrominat ion [1]. However,  the product  fo rmed  in 
this way contains double-bond i somers  of (I) as impur i t ies ,  which compl ica tes  the isolat ion of the pure  7- 
dehydrocholes te ro l .  Another poss ib le  method of synthesizing (I) is the allyl brominat ion  of the benzoate 
of (I) with the aid of 1 ,3-d ibromo-5 ,5-d imethylhydanto in  (II). This route (after dehydrobrominat ion)  also 
leads to the format ion  of a complex mix ture  of compounds f rom which it has been poss ib le  to isolate,  in 
addition to the benzoate of (I) and its i s o m e r s ,  compounds with an a romat ic  r ing A, a r i s ing  as the r e su l t  of 
a d i e n o l - b e n z e n e  r e a r r a n g e m e n t  [2]. 

There  is information [3] that allyl  brominat ion  with the aid of (II) takes place smoothly  in the p r e s -  
ence of ini t ia tors  of r ad ica l  reac t ions  (azoisobutyroni t r i le) .  The yield of the cor responding  7-bromo 
de r iva t ive  va r i e s  between 55 and 66%. Yakhimovich and others [4] have shown that a convenient  method 
for  dehydrobrominat ion is the t r ea tmen t  of the 7-bromide  with pyrazol inone der iva t ives .  The yield of the 
benzoate of (I) at this s tage amounts to 55%. 

It appeared  to us to be des i rab le  to t es t  an a l te rnat ive  method of obtaining (I) s t a r t ing  f rom 7-oxo-  
cho les te ro l  ace ta te  (III). The known method for  synthesizing (III) by oxidizing choles te ro l  aceta te  with 
ch romium tr ioxide in acetic acid or with t e r t -bu ty l  ch romate  is unsa t i s fac tory ,  s ince it leads to c o m p a r a -  
t ively low yields of (III) (55-60%) [5]. We have es tab l i shed  that  the oxidation of cho les te ro l  aceta te  (III) 
with the red anhydrous complex  of ch romium tr ioxide and pyridine [6] takes place smoothly,  giving the 7- 
oxo aceta te  (III) with a yield of about 80%. The la t te r  can eas i ly  be conver ted  into 7-dehydrocholes tero l  
aceta te  with an overa l l  yield of 63% calculated on the aceta te  (IV) by means of the B a m f o r d -  Stevens r e -  
action [7] via the cor responding  tosylhydrazone (V). A sample  of 7-dehydrocholes tero l  obtained by this 
method did not contain any A 4'6 i s o m e r  according to UV spec t roscopy .  
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E X P E  RI  ME N T A  L 

Synthesis of the 7 -Oxoaee ta te  (~I). At room t e m p e r a t u r e ,  in an a tmosphe re  of N2, 58 g of the c o m -  
plex CrO 3 " PY2 [6] in 70 ml  of t r i eh loroe thylene  was added to a s t i r r e d  solution of 10 g of cho les te ro l  
ace ta te  (IV) in 500 ml  of t r i ch lo roe thy lene .  The mix tu re  was s t i r r e d  for  I0  h, and then another  43 g of the 
complex  CrO 3 • PY2 in 50 m l  of t r i ch loroe thy lene  was added. The reac t ion  mix ture  was s t i r r e d  for  another  
8 h, and the organic  l aye r  was washed with water ,  wi tha  sa tu ra t ed  solution of sodium bicarbonate ,  and 
again with wa te r .  The ex t rac t  was dr ied  ove r  calcined magnes ium sulfate  and evapora ted  in vacuum.  The 
res idue  obtained was r e c r y s t a l l i z e d  f rom methanol ,  giving 8.25 g of the oxo aceta te  (III) with a yield of 
80%, mp 160-162.5°C (here and below, the raps were  de te rmined  on a Kof ler  block), ~ max (in ethanol) 235 
nm (e 12,300). L i t e r a t u r e  data:  mp 161-163°C, ~ m a x  (in ethanol) 236 nm (e 12,400) [6]. 

The Tosy lhydrazone  of (lid (V). A. A solution of 7.5 g of the oxo aceta te  (Ill) in 70 ml  of methanol  
was boiled (a tmosphere  of N~) with 4.6 g of tosy lhydraz ine  for  4.5 h. After  cooling, the solut ion deposi ted 
7.3 g (67~c) of the tosy lhydrazone  (V) with mp 146-148°C, which was used in the subsequent  reac t ion  with-  
out fu r the r  pur i f ica t ion.  L i t e r a t u r e  data: mp 147-149°C [8]. 

B_. A solut ion of 5 g of the oxo aceta te  (III) and 3.1 g of tosy lhydraz ine  in 40 ml  of t r ich loroe thylene ,  
was boiled for  3 h with the azeot ropic  dist i l lat ion of the wa te r  fo rmed .  The reac t ion  mix tu re  was e v a p o r -  
ated and the res idue  was t r e a t ed  with ethanol.  The c rys ta l l ine  product  was f i l te red  off, washed on the 
f i l t e r  with ethanol,  and dr ied .  This gave 6,2 g (85%) of the tosy lhydrazone  (V) with mp 145-147°C. 

7 -Dehydrocho les te ro l  Aceta te .  A solution of 3.5 g of the tesy lhydrazone  (V) in 100 ml  of toluene was 
boiled (a tmosphere  of N2) in the p r e s e n c e  of 3.4 g of  f inely ground lithium hydride for  5 h. Af ter  the r e a c -  
tion mix tu re  had been cooled, it was f i l te red  through a pape r  f i l te r  and, with i c e - w a t e r  cooling, the f i l t ra te  
was ca re fu l l y  acidif ied with 2% sul fur ic  acid.  The organic  l ayer  was washed with water ,  with s a tu ra t ed  
sodium b icarbona te  solution,  and again with wa te r .  The ex t rac t  was dr ied over  calcined sodium sulfa te  and 
evapora ted  in vacuum.  Af ter  r ec rys t a l l i z a t i on  of the res idue  f r o m  methanol ,  2.25 g of 7 -dehydroeho les t e r -  
ol ace ta te  was obtained (yield 93%) with mp 129-130°C, [c~]~ -80  ° (c 0.3; ch loroform) ,  ~ max (ethanol) 270, 
280 nm (e 11,000). The absence  of absorpt ion in the 230-240 nm region shows that no cho le s t a -4 ,6 -d i en -  
3f l -ol  is fo rmed  in this r eac t ion .  L i t e r a tu r e  data: melt ing point for 7-dehydrocholes te ro l  ace ta te  129°C 
[8]. The 7-dehydrocholes te ro l  ace ta te  obtained by this method gave no depress ion  of the melt ing point in 
admix ture  with an authentic s a m p l e .  

S U M M A R Y  

It has been shown that  7-oxocholes te ro l  ace ta te  (III) can eas i ly  be conver ted  into 7 -dehydrocho les t e r -  
ol ace ta te  by the B a m f o r d - S t e v e n s  reac t ion .  The yield of des i red  product  amounts to 79% calcula ted  on 
the (III) o r  63Vc ca lcula ted  on the cho les t e ro l  ace ta te .  
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