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The synthesis  of cardenol ides  with f l -or iented substi tuents at C14 and C17 has  not been effected in a t -  
tempts  which cover  a long per iod of t ime [1], and only compara t ive ly  recen t ly  have methods been descr ibed  
for  obtaining digitoxigenin [2-4], periplogenin [5], and 3(~-epidigitoxigenin [4]. 

We have synthesized another  cardenol ide,  uzarigenin.  Studies on the p repara t ion  of this aglycone 
were  begun by Ruzicka and his col leagues as ea r ly  as 1947 [6], but they succeeded in synthesizing only the 
thermodynamica l ly  more  stable but physiological ly inactive 17o~ i s o m e r  of uzar igenin.  Okada and Saito [7], 
on the basis  of the well-known invest igat ions by Swiss chemis ts  concerning the synthesis  of compounds of 
the dianhydrogitoxigenin type [18], synthesized uzar igenin aceta te ,  but in this p ro ce s s  they obtained mainly 
al louzarigenin,  together  with a small  amount of the 17fl i so m er .  

The s tar t ing mater ia l  for  our  synthesis  was 3 f i -hyd roxy-5a -p regn -16 -en -20 -one  acetate  (I), which 
can eas i ly  be obtained f rom s teroid  sapogenins [9]. 

One of the key points of the synthesis  of cardenol ides  is the introduction of the 14-hydroxy group into 
the fi position with the re tent ion of the fl configuration of the chain at ClT. Among the small  number  of 
methods for  introducing a 14fi-hydroxy group into the s teroid  molecule  [1] the route to 14f i -hydroxys te r -  
oids f rom A14-steroids is promis ing .  In the i r  turn,  the A14-steroids can be formed by the reduct ion of the 
corresponding Ai4,t6-dienes. 

To synthesize 5a -pregna-14 ,16-d iene  (II), the acetate  I was subjected to allyl brominat ion with N- 
bromosuccin imide  [10] and then dehydrobrominat ion by boiling the bromide with sodium iodide in acetone 
solution. The crude react ion product  proved to be a mixture  of the initial acetate  I and the diene II, which 
were  separa ted  chromatographica l ly .  Saponification of the acetate  II with potass ium hydroxide in t e r t i a r y  
butanol gave 3 f i -hydroxy-5~-pregna-14 ,16-d ien-20-one  (III) [11, 12]. 

While the hydrogenation of Alt,16-dienes over  platinum leads to 14fi ,17~-s te ro ids ,  these compounds 
are  reduced by sodium in propanol or  by l i thium in liquid ammonia to At4-17f i -s teroids  [13]. 

The reduct ion of II with sodium in boiling propanol formed substance IV. The IR spec t rum of this 
compound lacked absorpt ion in the region of e s t e r  and carbonyl  groups.  In IV the double bond at C14 and 
the fi configuration of the side chain at Ct7 a re  shown by the convers ion of IV on oxidation with chromic  an-  
hydride into the known 5(~-pregn-14-ene-3,20-dione (VII) [13]. The acetylat ion of the diol IV led to the di-  
acetate  V. 

The negative value of the increment  of the molecu la r  rotat ion of the diacetate  V and of the diol IV 
([M]D of the diacetate  V + 61.2 °, [M]D of the diol IV + 93.6 °, A[M]D -3 2 .4  °) shows the a configuration of the 
hydroxyl  at C20 in IV [13, 14]. An additional proof  of this is  the convers ion of IV on hydrogenation over  
plat inum into 5a-pregnan-3f1 ,20~-diol  (VIII) [14]. Thus, the product  of the reduct ion of 1I has the s t ruc ture  
of 5~-pregn-14-ene-3f i ,20~-d io l  (IV). 

The diacetate V was subjected to hypohalogenation with N-bromoacetamide  [15]. After  splitting off 
hydrogen bromide f rom the crude bromohydr in ,  substance VI was formed.  The IR spec t rum of VI has ab- 
sorption bands at 885 and 3050 cm -I corresponding to an epoxy group.  In the NMR spec t rum of this sub- 
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stance at 3.29 ppm,  i .e . ,  in the region c h a r a c t e r i s t i c  for  the pro tons  of epoxide groups  [16], the re  is  a one-  
proton singlet .  

It is known [15] that  by adding hypobromous  acid C21 s te ro ids  with a A 14 bond fo rm 15~-bromo-14f~-  
hydroxy de r iva t ives  which, on spli t t ing out hydrogen bromide ,  give 14fl ,15f l -epoxysteroids .  Consequently,  
the epoxide VI is  14fi , 15 f l - epoxy-5a -p regnan-3~  , 2 0 a - d i o l  d iaceta te .  This  s t ruc tu re  is a lso  conf i rmed by 
the subsequent course  of the synthes is .  

To open the oxide r ing,  the epoxide VI was reduced in absolute e ther  with l i thium aluminum hydride .  
As expected,  the IR spec t rum of the reduct ion product  had no absorpt ion  in the region of epoxide and  e s t e r  
groups .  This  type of reduct ion of 14f i ,15f i -epoxysteroids  leads  to 14fi-alcohols  [17]. Consequently,  c o m -  
pound (IX) is  5~-preguan-  3fl,14fl,20~-triol.  

On acetylat ion with a l a rge  excess  of acet ic  anhydride in pyr idine,  the trio1 IX gave the 3 ,20-di-  
ace ta te  (X). When the same t r io l  was  acetyla ted  in pyridine with 2.5 moles  of acet ic  anhydride,  we ob- 
tained a mix ture  of the 3 ,20-diaceta te  (X) and a monoaceta te  (XI) which, according to the subsequent oxida- 
tion reac t ion ,  was  the 3 -monoace ta te .  

Oxidation of the monoaceta te  XI with chromic  anhydride in glacial  acet ic  acid led to 3p ,14p-d ihydroxy-  
5e~-pregnan-20-one 3 -ace ta te  (XII) [10]. The fact that in compound XII the side chain has  the 17fi or ienta t ion 
is  conf i rmed by the optical  r o t a t o ry  d i spers ion  curve  with a posi t ive  Cotton effect [18]. 

In o rde r  to effect  the subsequent  par t  of the synthes is ,  the construct ion of the lactone r ing,  it is n e c e s -  
s a ry  to extend the carbon side chain at C20, for  which purpose  the hyd roxy -5a -p regnanone  aceta te  (XII) was  
conver ted into the ethoxyethynyl carbinol  XIII. 

Compound XIII could not be obtained by the reac t ion  of the aceta te  XII with e thoxyethynylmagnesium 
bromide  [1], but the ethoxyethynyll i thium [19] that we used enabled this condensation to be ca r r i ed  out 
smoothly.  The IR spec t rum of XIII showed the absorpt ion  band at 2265 cm -I  cha r ac t e r i s t i c  for  the 
- C ------ C -  bond. 
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R e a r r a n g e m e n t  of the ethoxyethynyl carbinol  (XIII), which t akes  place in the p r e s e n c e  of sulfur ic  acid 
in aqueous methanol  [2, 19], acetyla t ion of the reac t ion  product ,  and ch romatograph ic  purif icat ion led to the 

, f i -unsa tura ted  e s t e r  (XVI). This  compound c ry s t a l l i z e s  well ,  has  a fa i r ly  sharp  mel t ing point,  and on 
ch roma tog raphy  in va r ious  s y s t e m s  behaves  as an individual substance.  However ,  in the m a s s  s p e c t r u m  of 
XVI in addition to a peak  with m / e  446, there  is a lso  a peak with m / e  432. This  is apparen t ly  due to the 
fact  that compound XVI is  a mix tu re  of the ethyl (mol. wt. 446) and methyl  (mol. wt. 432) e s t e r s .  The l a t t e r  
can obviously a r i s e  through t r ans  es te r i f i ca t ion  during the r e a r r a n g e m e n t  of product  XIII in methanol .  

To c lose  the lactone r ing compound XVI was  oxidized with se lenium dioxide [2]. 

Af ter  pur i f ica t ion by ch roma tog raphy  on s i l ica  gel,  the reac t ion  mix tu re  yielded uzar igenin  aceta te  
(XIV). The constants  of the uzar igenin  ace ta te  that we had synthes ized ag ree  with those of the aceta te  of 
the natura l  compound [20, 21]. Saponification of the aceta te  XIV with po ta s s ium bicarbonate  in aqueous 
methanol  gave uzar igenin  (XV), comple te ly  identical  with r e s p e c t  to i t s  constants  and spec t ra l  f ea tu res  with 
an authentic sample  of uzar igenin  [21, 22]. 

The exper imen ta l  pa r t  of our  work  had been completed when a r epo r t  of another  synthes is  of u z a r i -  
genin appeared  in the l i t e r a tu re .  The authors  concerned [23] s t a r t ed  f r o m  15~-hydroxycor texone  obtained 
by microbio log ica l  synthes is .  

EXPERIMENTAL 

The m a s s  spec t r a  we re  taken on an MKh-1303 ins t rument  fitted with a s y s t e m  for  the d i rec t  in t roduc-  
tion of the substance  into the ion source ,  the IR spec t r a  on a URn-20 s p e c t r o m e t e r  in po ta s s ium bromide ,  
and the NMR spec t r a  on a JNM-4H-100 ins t rumen t  with IIMDS as  in ternal  s tandard  (5 scale) .  The solvents  
we re  dis t i l led off in vacuo a f t e r  drying ove r  anhydrous Na2SO 4. The m o l e c u l a r  weights  were  de te rmined  by 
m a s s  s p e c t r o m e t r y .  The found va lues  of C and H cor responded  to the calcula ted ones.  

3 f i -Hydroxy-5o~-pregna-14 ,16-d ien-20-oneAceta te  ( I I ) f rom L A solution of 5.6 g of the aceta te  I in 
280 ml  of absolute carbon t e t rach lo r ide  was t r ea t ed  with 4.2 g of N-b romosucc in imide .  The reac t ion  mix -  
ture  was boiled in a wa t e r  bath with e lec t r i c  i l lumination (300 W) for  50 min.  At the end of the reac t ion  
the succinimide that deposi ted was  f i l t e red  off, and the f i l t ra te  was washed with sodium carbonate  solution 
and then 'with wa te r ,  and then evapora ted  to d ryness .  A solution of the resu l t ing  crude  b romide  in 300 ml 
of acetone was t r ea t ed  with a solution of 16 g of sodium iodide in 250 ml  of acetone.  The reac t ion  mix tu re  
was boiled in a wa t e r  bath in an a t m o s p h e r e  of n i t rogen for  1.5 h. The solvent was  dis t i l led off in vacuc, 
and the res idue  was  t r e a t ed  with a mix tu re  of wa t e r  and ch lo ro fo rm.  The ch lo ro fo rm l a y e r  was washed 
with sodium hyposulfi te  solution and then with wa te r  and evapora ted  to d ryness .  The res idue ,  a f t e r  r e -  
c rys t a l l i za t ion  f r o m  cyclohexane,  yielded 5.41 g of a c rys ta l l ine  product  consis t ing,  as shown by c h r o m -  
a tography  in a fixed thin l a y e r  of s i l ica  gel [hep tane -e thy l  aceta te  (5:1) ], of a mix tu re  of I and II. C h r o m -  
a tog raphy  of the reac t ion  product  on SiO 2 [elution with h e p t a n e - e t h y l  aceta te  (10:1)]  gave the pure  diene 
{H). The yield of II was  54.7%, taking the unchanged I into account.  The diene II had mp 180-183°C (acetone 
- m e t h a n o l ) ,  [~]~ + 416.0 ° 4- 2.5 ° (c 1.70, cMoroform) ;  xc'"~°ltm,x 310 nm (log e 4.15). L i t e r a t u r e  data for  Ih  
mp  181-182.5°C, [ol]}~ + 370 4- 1 ° (c 0.52, ch loroform);  Xmax 310 nm ( loge  4.15) [12]. 

3 f l - H y d r o x y - 5 ~ - p r e g n a - 1 4 , 1 6 - d i e n - 2 0 - o n e  (lid f r o m  II.  A solution of 300 mg of the ace ta te  II in 50 
ml  of t e r t i a r y  butanol was  t r e a t ed  with 5 ml  of a 10% aqueous solution of KOII. The reac t ion  mix tu re  was 
left  for  3 days  at r oom t e m p e r a t u r e  in an a tmosphe re  of ni t rogen.  Then it was  diluted with wa te r ,  neu t r a l -  
ized,  and ex t rac ted  with ch lo ro fo rm.  The ch lo ro fo rm ex t rac t  yielded 160 mg of the hydroxypregnadienone 
(II1) with mp  159-160.5°C (ethyl aceta te) ,  [c~]~ "5 + 439.5 ° a: 2.5 ° (c 1.25, ch loroform);  )c,H~oamax 310 nm (log 
4.20). L i t e r a t u r e  data fo r  III ,  mp 160-161.5°C, [~]~ + 421 4- 1 o (c 0.568, ch loroform);  ~ m a x  310 nm (log 
4.12) [12]. 

5(~-Pregn-14-en-3fi ,20v~-diol ,  C21H3402 (iV). f r o m  II.  In smal l  por t ions  ove r  2 h, 11 g of meta l l i c  
sodium was  added to a solution of 2 g of II in 330 ml  of absolute propanol  heated to the boil.  Then the r e a c -  
tion mix tu re  was  boiled for  another  2 h, by which t ime  the sodium had dissolved comple te ly ,  a f t e r  which it 
was  cooled, diluted with a smal l  amount of wa te r ,  and neut ra l ized  with IIC1. The solvent was  dis t i l led off, 
and the res idue  was  r e e r y s t a l l i z e d  f r o m  ethyl ace ta te  to give 0.98 g of the pregnenediol  IV. Yield 54.9%. 
The substance had mp 184-185.5°C; [c~]~ + 29.4 * 1.5 ° (c 0.76, ch loroform);  kc~,H0o. 201 nm (1oge 3.89). 

H ~ a x  IR s p e c t r u m ,  c m - l :  3340-3420 (OH), 3080 (if in H - C  = C - ) ,  and 1650 ( - - C = C - - ) .  NMR spec t rum (in 
I I 1 I 

CsDsN) 5.14 ppm (if at Cls). Mol. wt. 318. 
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5 a - P r e g n - 1 4 - e n e - 3 , 2 0 - d i o n e  (VII) f r o m  IV. A t - 1 0 ° C ,  1.1 ml  of the oxidizing reagent  (the solution 
for  oxidation was p r e p a r e d  f r o m  26.6 g of CrO3, 23 ml  of H2SO4, and 100 ml of H20 ) was added to 50 mg of 
the 5a -p regn -14 -ened io l  (IV) in 16 ml  of acetone [24]. The reac t ion  mix ture  was s t i r r ed  at the same  t e m -  
p e r a t u r e  for  15 min.  Then 17 ml  of a 10% solution of sodium aceta te  was added,and the reac t ion  product  
was ex t rac ted  with e ther .  Dist i l lat ion of the e ther  yielded 20 mg of the pregnenedione {VII) with mp 188- 
i90°C (f rom acetone),  [a]}~ + 75.8 ± 3.5 °) (c 0.53, ch loroform) .  L i t e r a tu r e  data for  VII, mp 186-187°C, 
[o~]~ + 77 ° (c 0.928, chloroform) [13]. 

5~-Pregnane-3fi,2Oe~-diol (VIII) from IV. In I0 ml of glacial acetic acid, 69 mg of the pregnenediol 
IV was hydrogenated over 35 mg of platinum black for 3 h. After separation of the catalyst and distillation 
of the solvent, 45 mg of pregnanediol with mp 215-216°C (from acetone) was isolated; [(~]~ + 21.4 ~- 4.3 ° 
(c 0.72, chloroform). Literature data for VIii, mp 218-219°C, [~]D + 23° (c 0.9) [14]. 

5o~-Pregn-14-ene-3fi,20~-diol 3,20-Diacetate, C25H3804(V) from IV. The acetylation of 150 mg of the 
pregnenediol IV in 6 ml of pyridine with 3 ml of acetic anhydride at room temperature for 24 h gave 140 mg 
of the diacetate V. Yield 74%. The product had mp 153-155°C (acetone), [~]~ 15.2 ~- 3.0 ° (c 0.99, chloro- 
form); k c,H~°H 201 nm (logg 3.81); IR spectrum, cm-l: 3070 (H in H--C-~C- ) 1655 (--C~C--) and 1745 

m a x  ' 

(CO of an aceta te) ;  NMR s p e c t r u m  (in CDC13) 5.09 ppm (H at C15 ). Mol. wt. 402. 

14fi,15fi-Epoxy-5c~-pregnan-3fi,20c~-dio 3,20-Diacetate ,  C25H3805 (VI) f r o m  V. To 0.61 g of the diacetate  
V in 23.5 ml of dioxane and 2.2 ml of wa te r  were  added 0.4 g of N-b romoace t amide  and 0.23 ml  of 4 N p e r -  
chlor ic  acid. The reac t ion  mix tu re  was left  at r o o m  t e m p e r a t u r e  for  30 min and then diluted with wate r ;  
and the oily product  that s epa ra t ed  was  ex t rac ted  with ch loroform.  The ch lo ro fo rm ex t rac t  was  washed 
with wa te r  and evapora ted  to d rynes s .  The res idue  was dissolved in 30 ml of absolute ethanol and t r ea t ed  
with 1.17 g of fused po ta s s ium aceta te ,  and the resul t ing mix tu re  was boiled for  10 h. Af ter  this ,  it was  
diluted with w a t e r  and ex t rac ted  with ch loroform.  Dist i l lat ion of the ch lo ro fo rm yielded 0.57 g of an a m o r -  
phous substance whichwas  chromatographed  on si l ica gel.  Eluti(~n with h e p t a n e - e t h y l  aceta te  (10 : 1) gave 
0.23 g (yield 69~c) of the epoxide (VI) with mp 132-133°C (f rom e t h a n o l - w a t e r ) ;  [c~]~ + 22.2 ± 3.7 ° (c 1.22, 
chloroform);  IR spec t rum,  c m - l :  885 and 3050 (epoxy group) and 1740 (CO of an acetate) ;  NMR spec t rum:  
3.29 ppm (H at C15). Mol. wt. 418. 

5a-Pregnane-3fi ,14fl ,20a-tr iol ,  C21H3603 (IX) f r o m  VI. To a solution of 0.65 g bf the epoxide (VI) in 
230 ml  of absolute e ther  was  added 1.1 g of LiA1H 4 in 30 ml of e ther  and the reac t ion  mix ture  was s t i r r ed  
at a gentle boil for  3 h. Then it was  cooled with ice and the excess  LiA1H 4 was decomposed  with a solution 
of Rochelle sal t .  The prec ip i ta te  that deposi ted was f i l te red  off and washed with e ther ,  and the f i l t ra te  was 
ex t rac ted  with e ther .  The ex t rac t ,  a f t e r  the evapora t ion  of the solvent ,  yielded 0.47 g of t r iol  (yield 90.0%) 
with mp 215-218°C (ethyl aceta te) ,  [c~]~ + 3.6 ~- 2.4 ° (c 1.00, ch loroform);  IR spec t rum,  c m - l :  3200-3500 
(OH). Mol. wt. 336. 

5c~-Pregnane-3fi ,14fi ,20o~-triol  3 ,20-Diaceta te ,  C25H400 5 (X) f rom IX. Acetylat ion of 100 mg of the 
t r io l  IX in 4 ml  of pyridine with 4 ml of acet ic  anhydride for  24 h at 36-37°C yielded 100 mg (yield 77.5%) of 
the diaceta te  X with mp 130-132.5°C (f rom e t h a n o l - w a t e r ) ;  [c~]~ + 15.9 4- 1.8 ° (c 1.03, ch loroform);  IR 
spec t rum,  cm- l :  3540 (OH), 1755 and 1730 (CO of an acetate) .  Mol, wt. 420. 

5o~-Pregnane-3fl ,14fl ,20cl- tr iol  3-Monoaceta te ,  C23H3804 (XI) and the Diacetate  (X) f rom IX. A 400- 
mg quantity of the 5 a - p r e g n a n e t r i o l  (IX) was acetyla ted with 300 mg of acet ic  anhydride in 6.6 ml  of pyr i  
dine at 36-37°Cfor  30 h. Then the reac t ion  mix ture  was  diluted with ch lo ro fo rm,  and the ch lo ro fo rm solu-  
tion was washed success ive ly  with dilute po t a s s ium bicarbonate  solution, H2SO4, and water ,  and then evap-  
ora ted  to d ryness .  The res idue  cons is ted  of 430 mg of a yellow, amorphous  product .  Chromatography  of 
the reac t ion  product  in a thin l a y e r  of s i l ica  gel [ benzene -me thano l  (20 : 1) sys tem]  showed the p r e s e n c e  of 
two subs tances .  The chromatograph ic  separa t ion  of the reac t ion  products  on s i l ica  gel [elution with benz-  
e n e - e t h y l  aceta te  (10 : 1) ] allowed 110 mg of the diaceta te  X to be isola ted f r o m  f rac t ions  1-5, and f r o m  the 
subsequent f rac t ions  280 mg (yield 60.0°/c} of the monoaceta te  XI with mp 191-193.5°C (acetone),  [a ]~  + 6.3 
:~ 3.0 ° (c 0.58, ch loroform);  spec t rum,  c m - l :  3310-3430 (OH) and 1735 (CO of an acetate) ,  h~ol. wt. 378. 

3 f i , 14 f i -Dihydroxy-5a -p regnan-20-one  3-Acetate  (XII) f rom XI. A solution of 200 mg of the mono-  
aceta te  XI in 6 ml  of glacial  ace t ic  acid was t r ea t ed  with 3.5 ml  of a 2% solution of chromic  anhydride in 
glacial  acet ic  acid. The reac t ion  mix ture  was left  at r o o m  t e m p e r a t u r e  for  24 h. The excess  oxidizing 
agent was decomposed with an aqueous solution of sodium hyposulfite, and the solvent was  dist i l led off to 
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drynes s .  The res idue  was  t r ea t ed  with ch lo roform,  and the ch lo ro fo rm solution was washed with dilute 
H2SO 4 and then with wa te r  to neut ra l i ty ,  and the solvent was  dis t i l led off. The res idue  consis ted  of 180 mg 
(yield 90%) of compound XII with mp 174-176°C ( f rom heptane); [~]~ 36.3 * 1.3 ° (c 1.00, ch loroform) .  Op- 
t ical  r o t a t o r y  d i spe r s ion  (dioxane, c 0.11); [M]589 - 3 8 0  °, [M]420 0 °, [M]350 +440 °, [M]325 +2350 °, [M]312 +2450 °, 
[M]290 +400 °, [M]285 0 °, and [1V[]275 --1700 °. L i t e r a t u r e  data for  XII, mp 172-174°C, [~]~ +36.5 ° (chloroform) 
[10]. 

2 0 ~ - E t h o x y e t h y n y l - 5 a - p r e g n a n e - 3 p , 1 4 ~ , 2 0 ~ - t r i o l  (XII1) f r o m  XII). With s t i r r ing ,  0.56 ml (6.4 
mmole)  of f r e sh ly  dis t i l led ethoxyacetylene d isso lved  in a mix ture  of 5 ml of absolute e ther  and 20 ml  of 
absolute t e t r ahydro fu ran  was added dropwise  to a solution of 0.14 g (6.4 mmole)  of methyl l i th ium in 8 ml  of 
absolute e ther .  To the resul t ing  solution of l i thium ethoxyacetyl ide was added 120 mg of 5e -p regnanone  
(XII) d issolved in 25 ml  of absolute t e t r ahydrofuran .  The reac t ion  mix ture  was  s t i r r ed  at r oom t e m p e r a -  
tu re  in an a tmosphe re  of n i t rogen for  17 h. Then ice wa te r  was added, and the reac t ion  products  were  ex-  
t r ac t ed  with e ther .  The e therea l  ex t rac t  was  washed with wa te r  and, a f t e r  dist i l lat ion,  it yielded 135 mg of 
the carbinol  (XIII) in the f o r m  of a yellow off. Compound XIII was  not purif ied for  fu r the r  t r e a tmen t .  IR 
spec t rum,  c m - l :  3200-3550 (OH) and 2265 ( - C ~ C - ) .  

Methyl and Ethyl 3 p - A c e t o x y - 1 4 ~ - h y d r o x y - 5 a - p r e g n - 2 0 ( 2 2 ) - e n - 2 3 - o a t e s  (XVI) f r o m  XIII. A solution 
of 135 mg of the ethoxy carbinol  (XIII) in 8 ml of methanol  was t r ea t ed  with 2 ml of 2 N Na2SO4, After  
standing 1 h at r o o m  t e m p e r a t u r e ,  the reac t ion  mix tu re  was diluted with w a t e r  and the reac t ion  products  
we re  ex t rac ted  with e ther .  Dist i l lat ion of the e the r  yielded 120 mg of an oily substance which was  acylated 
with 1 mg of acet ic  anhydride in 4 nil of pyridine at r oom t e m p e r a t u r e  for  23 h. The acetyla t ion product  
was  ch romatographed  on a column of s i l ica  gel and was  eluted with a mix tu re  of benzene and e the r  (49 : 1). 

~ C,H~OH 
This gave 70 mg of the unsaturated ester XVI with mp 150-155°C (from aeetone), UV spectrum:. ,,la~ 
232 nm (log ~ 4.18) (in calculating the extinction coefficient, it was assumed that XVI was the pure ethyl 
ester); IR spectrum, cm-1:3535 (OH), 1710 (CO of an acetate), and 1625 (--C=C--). Vibrations character- 

i I 

istic for the -C ~- C-  bond were absent. According to the mass spectrum, the compound obtained is a mix- 
ture of the methyl and ethyl esters, C26H400 5 (reel. wt. 432) and C27H420 5 (mol. wt. 446). Yield 49.0% (cal- 
culated on XII). 

Uzarigenin Acetate (XIV) from XVI. To 63 mg of the ~,fi-unsaturated ester XVI in 60 ml of dry benz- 
ene was added 80 mg of freshly distilled selenium dioxide. The reaction mixture was boiled on a water 
bath for 40 h. The metallic selenium that precipitated and the unchanged selenium dioxide were separated 
off by filtration, the filtrate was poured into water, and the reaction product was extracted with benzene. 
The benzene extract was washed with water and distilled to dryness. After chromatography on silica gel 
[with benzene-ether (4:1) as the eluent], 25 mg of crystalline uzarigenin acetate was obtained with mp 256- 
263°C (aeetone-heptane), [cl]~ +6.6 4- 2.0 ° (c 0.48, chloroform); kc~u~°Hmax 218 nm (log ~ 4.1). The IR speetrum 
of the synthesized uzarigenin acetate was identical with that of an authentic sample. Yield 43%. Literature 
data for uzarigenin acetate, mp 256-264°C, [(~]D +6.3° [20]; mp 266-272°C, [~]D +5.6° [21]. 

Uzarigenin (XV) from XIV. A solution of 100 mg of potassium bicarbonate in 5.5 ml of water was 
added to a solution of 12 mg of uzarigenin acetate (XIV) in 12 ml of methanol. The reaction mixture was 
left at room temperature for 3 days, after which the methanolic solution was diluted with chloroform, 
washed with water, and evaporated to dryness. Reerystallization of the residue from acetone-heptane gave 
8.4 mg of uzarigenin (XV) with mp 225-240°C, [oz]~ +12.6 4- 2.3 ° (e 0.65, ethanol). The IR spectrum of XV 
and also its Rf values in a thin layer and on a paper chromatogram in several systems were identical with 
the corresponding indices for an authentic sample. Yield 79.2% calculated on the xIV. Literature data for 
uzar igenin ,  mp 230-246°C, [C~]D +14.0 ° [22]; mp 240-256°C, [C~]D +10.5 ° [21]. 

C O N C L U S I O N S  

The aglycone uzar igenin has  been synthesized f r o m  3 f i - h y d r o x y - 5 ~ - p r e g n - 1 6 - e n - 2 0 - o n e  ace ta te .  
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