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To fu r the r  explore  the use of microbio logica l  methods in the synthesis  of opt ical ly act ive D - h o m o -  
s te ro ids  [1], we have studied the reduct ion of the methyl  e ther  of 8 ,14-seco-D-homo-Ai ,3 '5( t~  - 
t r a en -3 -o l -14 ,17a -d ione  (I) by s e v e r a l  yeas t  s t r a ins .  

The fe rmenta t ion  of Saccha romyces  c a r l s b e r g e n s i s  Dekker  VKMU-355 with the dione (I) gave the 
compound (II). The IR s pec t rum  of (II) contains absorpt ion bands due to the p r e sence  of a keto group (1690 
cm -1) and of a hydroxyl  group (3425 cm-1).  The molecu la r  weight of (II) is two units h igher  than that of the 
s ta r t ing  dione. The p r e s e r v a t i o n  of the 9.11 double bond in (II) has been conf i rmed by i ts  PMR spec t rum 
which displays  a vinyl pro ton  signal at 5.6 ppm (cf. Table  1) [2]. According to these  data,  (II) is an 8,14- 
s eco -17a -hydroxy-14 -ke tone .  
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The de te rmina t ion  of the absolute  configurat ion of (II) by the method published by Horeau and Kagan 
[3] has  shown that the hydroxyl  group in the compound (II) has S-configurat ion (notation according  to [4]). 
The IR spec t rum of the aceta te  (III) contains absorpt ion  bands of a keto group in a s i x - m e m b e r e d  r ing (1708 
cm -1) and of an aceta te  (1740 cm -1) and the absorpt ion  band of the hydroxyl  group is miss ing .  The s t r u c -  
ture  (III) has  been conf i rmed  by the UV and PMR spec t ra l  data. In the PMR spec t rum of the ketol (II) the 
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TABLE 1. Values of Chemical Shifts in the PMR Spectra (ppm) 

Substance Solvent ~s-5Ie ~eo i~-I~t" 17a--l-I ~ it--It  i--l-IS 

I 
II 
III 
III 
IV* 
IV* 
V 
V 
Vl 
vI 
VII 
vii  
vi i i  
VIII 
IX . 
IX* 
IX 
x 
xI 

CDCh 
CC14 
CCI~ 
C~H~ 
CCh 
CsHs 
CDCh 
C6H6 
CCl4 
C6H~ 
CC1r 
C6H~ 
CC14 
Cd-I~ 
CDCh 
CCIa 
CsHs 
CC14 
CC h 

1,25 
t , i  
t,05 
1,t5 
t.36 
1,t9 
t ,02 
t,25 
t,02 
0,99 
0,85 
0,87 
0,95 
0,92 
t,2 
1,05 
0,85 
l,i 
t,15 

3,75 
3,67 
3,6 
3,35 
3,72 
3,45 
3,78 
3,4 
3,8 
3,38 
3,66 
3,46 
3,75 
3,3 
3,76 
3,65 
3,3 
3,7 
3,73 

3,56(20) 
3,57(i5) 

4,0 
5,05 
5,2 
3,t{9) 
3,6(5) 

3,55(5) 
4,05(6) 
8,85(6) 
3,65(6) 
4,05(9) 
5,0(9} 

4,8~(i0) 
5,i3(9) 

4,25 
5,05 
5,2 

4, t5(21) 
4,4(f8) 
5,5(18) 
5,85(18) 

5,65 
5,6 
5,4 
5,83 

67;5 
5~5 

5; 
5,6 

7,45 
7,25 
7,1 

7,45 

7,25 

72 
77;8 
7,55 

7,25 

7T; 
, 7,35 

*The spectrum was determined at i00 MHz using a 7NM 4H-100 NMR spectrometer. 

1"The widths of the signals are given in parentheses (in Hz). 
SThe chemical shift of the center of the doublet is given. 
**The spectrum given is for the raeemate (9). 

signal of the proton at 17a-C coa lesces  with the signal of the protons of the methoxT group. In the acetate 
(III), the 17a-H resonates  at 5.13 ppm. However, it was impossible  to determine the nature of the proton 
on thebas is  of the signal width because its width (an unresolved multiplet,  9 Hz) represen ts  an in termedi-  
ate between the values corresponding to the widths of the signals of axial and equatorial  protons,  r e spec -  
tively [5]. This is due to an easy convers ion ofthe " c h a i r - c h a i r " r i n g :  in the seco compounds (II) and (IH), 
As we shall show la te r ,  during the t ransformat ion  of the seco compounds into 9 ,14-spi roethers  (in which no 
convers ion takes place),  the proton at the oxygen-bear ing carbon atom is c lear ly  charac te r i zed  by its signal 
width and the ketol (II) gives the sp i roe ther  (IV) with an axial proton.  An inspection of the r ing D (Scheme 
2, A) shows that, in agreement  with the octant rule [6], the contribution of the methyl group to the optical ac -  
tivity of the sys tem 

~.,~Oil(e) (~)Ho~.~ Q~I  ~(~) 
(')>-B./ 

o o 
OH-(a) I7 I7 

!4 !-~ 

P,+ (g) Me+(a) 

Scheme 2 

is negative whereas  the contributions of the hydroxyt group and of the hydrocarbon chain bear ing the rings 
A and B are  p o s i t i v e .  It is  not possible to quantitatively es t imate  the magnitudes of these individual con-  
tributions; however ,  one can assume that the sum of the contributions of the hydroxyl group and of the chain 
which is ciose to the chromophore  will be higher  than the contribution of the methyl group. Hence, the op-  
tical ro ta tory  dispers ion curve ought to exhibit a posit ive Cotton effect whereas the enantiomer B should 
display a negative Cotton effect [7]. Andindeed, the seeo ketol (II) gives a curve with a small positive Cot- 
ton effect for  the carbonyl chromophore .  At the time when the present  work was almost completed, a patent 
has been published [8] in which the ketol (II) is mentioned without any information concerning the de te rmina-  
tion of its s t ruc ture ;  however,  i ts melt ing point and [a]D are  in agreement  with those of our ketot (II). The 
t rea tment  of the ketol (II) with p-toluenesulfonic acid [9t gives the chromatographica l ly  more  mobile i so -  
mer ic  (IV). The IR spec t rum of (IV) contains a carbonyl absorption band and the hydroxyI absorption band 
is missing.  The PMR spect rum of (IV) showed the p resence  of a vinyl proton. The assumption that (IV) 
is an internal ether  was confirmed by the presence  of absorption at 1080 cm -1 in its IR spectrum which 
is charac te r i s t i c  of an ether  band [10]. This band ls missing in the IR spect ra  of the ketol and its acetate.  
In the PMR spect rum of (IV), the a rea  belonging to the signal of the proton at the oxygen-bonded carbon 
atom cor responds  to a single proton; hence the oxygen atom is bonded to the te r t ia ry  9-C and not to 11-C. 
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The signal width (20 Hz) shows that the proton is axial [5]. The optical ro ta to ry  dispers ion curve  of the 
sp i roe the r  (IV) has a posi t ive Cotton effect  for  the carbonyl  chromophore  which is in agreement  with the 
sign predic ted  for  (IV) according to the octant rule [6]. 

A higher  yield of the ketol (II) was obtained using Saccharomyces  ce rev i s iae  VKMU-488. The f e r -  
mentat ion pe r f o rmed  in f lasks yielded a small  amount of the s tar t ing dione (I), the seco ketol (H), and a 
negligible amount of the more  polar  compound (V). The fermenta t ion  with the same yeas t  s t ra in  p e r fo rmed  
in a f e r m e n t e r  with intensive aera t ion led to a f a s t e r  reduct ion of the dione (I) and to an inc reased  yield of 
the compound (V) whose molecu la r  weight is four units h igher  than that of iI). The IR spec t rum of Cv') does 
not contain any absorpt ion bands of a keto group and has  a hydroxyl  group absorpt ion band. The PMR spec-  
t rum conf i rms the p r e sence  of a double bond in the 9.11 posit ion.  When the PMR spec t rum is taken in ben -  
zene it exhibits two averaged ( " c h a i r - c h a i r "  convers ion)coa lescent  signals of protons bonded to hydroxyl -  
bear ing  carbon atoms (4.00 and 4.25 ppm). It follows f rom these data that (V) is an 8 ,14-seco-14,17a-diol .  
The acetylat ion of the diol (V) gives the diacetate (VI), the s t ruc tu re  of which was conf i rmed by its IR spec-  
t rum (absence of a hydroxyl  group,  two acetoxy carbonyls  present) .  The PMR spect rum of (VI) contains an 
averaged unresolved  signal of protons  at 14-C and 17a-C, with an a r e a  corresponding to two protons.  A 
chromatographic  inspect ion of the fermenta t ion  course  shows that the diol iV) can be t r ans fo rmed  into the 
hydroxysp i roe the r  (VII). The fermenta t ion  of Saccharomyces  uvarum Beijerin_k VKMU-528 with the dione 
(I) gave (II), ke tosp i roe ther  (IV), and hydroxysp i roe the r  (VII). The acetylat ion of the mother  l iquor f rom 
(II) yielded (III). 

The 9 ,14-sp i roe tber  s t ruc tu re  of (VII) was conf i rmed by its IR spec t ra .  The PMR spect rum contains 
the signals of two protons  at carbon atoms bonded to oxygen, viz . ,  the signal of an axial proton (4.4 ppm, 
18 Hz) and of an equatorial  proton (3.6 ppm, 5 Hz); the signal of a vinyl pro ton  is absent.  The determinat ion 
according to Horeau ' s  method [3] has shown that the hydroxyl  group in the compound (VII) has S-configura-  
tion. In o r de r  to de te rmine  which of the oxygen atoms par t ic ipa tes  in the format ion  of the e the r  bond, the 
hydroxysp i roe the r  (VII) was t r an s fo rmed  into its acetate  (VIII). The chemical  shift of the equatorial  p r o -  
ton signal in the PMR spec t rum of (VIII) is identical with the chemical  shift of the equatorial  proton in the 
spec t rum of hydroxysp i roe the r  (VH) whereas  the axial proton of (VIII) resona tes  in a weaker  field when 
compared  with the axial proton of the hydroxysp i roe the r  (VII). Consequently,  the group undergoing ace ty la -  
tion is the equatorial  hydroxyl  group whereas  the axial hydroxyl  group par t ic ipa tes  in the format ion of the 
e ther  bond [11]. Taking into considerat ion the S-configurat ion of the hydroxyl  group in (H), the de t e rmina -  
tion of the s t e r eochemis t ry  of hydroxysp i roe the r  (VII) and its acetate  (VIII) made it possible to uneqt~vocal-  
ly assign the configurations to the hydroxyl  groups in the seco diol (V) and its acetate  (VI). 

All fermenta t ions  desc r ibed  so far  produced a ketol with the same specific rotat ion (within the ex -  
per imenta l  e r ro r ) .  This finding conf i rms the optical puri ty of the compound thus obtained. However,  the 
reduct ion is not always so specif ic .  The incubation of quiescent cells  of Candida robusta  VKMU-367 with 
the dione (I) gave the r acemic  ketol (II). However ,  the same exper iment  yielded also the diol (V) with a 
posi t ive rota t ion* which upon t rea tment  with p- toluenesulfonic  acid gave the hydroxysp i roe the r  (VII). Thus, 
the microbia l  reduct ion gave a ketol with an axial hydroxyl group. When p r e s s e d  bake r ' s  yeas t  was used 
for  the t rans format ion  of the dione (I), workup af ter  the incabation gave the optically active sp i roe the r  (IX) 
whose IR and PMR spec t ra  were  identical  with those of the r acemic  sp i roe the r  previous ly  descr ibed  [9]. 

The width of the PMR signal of the proton bonded to the oxygen-bear ing carbon atom in (IX) is 6 Hz 
and shows that this proton is equator ia l .  The optical ro ta tory  dispers ion curve  of the ke tosp i roe ther  (IX) 
exhibits a weak posi t ive Cotton effect  for  the carbonyl  chromophore ,  thus confirming the absolute con-  
f igurat ion of (IX) [s imi lar ly  as in the above case  of (IV)]. The chromatograpic  analysis shows that the 
sp i roe the r  (IX) is  fo rmed  in the fermenta t ion  medium f rom the cor responding  ketol (X). 

The format ion of the axial  alcohol was also observed  in the fe rmenta t ion  of Saccharomyees  c a r l s -  
be rgens i s  va r .  valdensis  Dekker  VKMU-367. One of the compounds isolated in this fermenta t ion  was (IX). 
According to its chromatographic  mobili ty,  the other  isolated compound is an unstable ketol which on 
standing in solution (and somet imes  even in the crys ta l l ine  state) is t r ans fo rmed  into the sp i roe the r  (IX). 
This conf i rms  the s t ruc tu re  of the ketol as iX). As a ru le ,  the PMR spec t ra  of var ious  samples  of the 
cor responding  r acemic  ketol (9) contain no vinyl proton signals,  or  the a rea  belonging to this signal is 

* The re  is a mispr in t  in the p re l imina ry  communicat ion Il l .  The seco diol (IV) has [(~]D + 13~ and not 
- 1 3  ~ as e r roneous ly  stated. 
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much smal le r  than one would expect for  one proton. This can be explained as due to the formation of a 
9,14 ether  bond during the s torage  of the ketol or  during the measurement  of the spectra .  Similarly as in 
the case  of (iII), the facile " c h a i r - c h a i r "  convers iom leads to an averaging of the 14-H signal in the PMR 
spect rum of the racemic  ketol [9] and the acetate (XI). 

It is known [12-14] that in the case  of cyclohexane sys tems  axial protons display an upfield shift of 
the signal when compared  with their  ep imers  owing to the effect of the magnetic susceptibili ty anisotropy of 
C - C  bonds. Thus, the 14-H absorbs at 3.85 ppm in the spi roether  (IX) and at 3.6 ppm in (IV). This can 
serve  as a confirmation of the configuration of C - O  bonds determined f rom the 14-H signal width. 

A shielding of the angular methyl group in the PMR spec t ra  of the sp i roe thers  (IV) and (IX) is ob- 
served  when changing the solvent f rom deuterochloroform to benzene (A = 5CDC13 - 5C6H~ being +0.27 and 
+0.35 for  (IV) and (IX), respectively).  In the case of (VII), which contains no carhonyl group, A = +0.03. 
The upfield shift of the 18-Me signal in benzene confi rms the axial configuration of the methyl group ad-  
jacent to the carbonyl group [15]. 

It can be shown on Dreiding 's  models of the ketols (II) and (X) and of the diol (V) that the accessibi l i ty 
of the monocycl ic  residue for the formation of a 9,14 bond is much more  difficult f rom the fl-region than 
f rom the a - r e g i o n  both in axial and equatorial  S-alcohols.  Another situation exists in the case of R-alcohols  
where the formation of an ether bond is eas ie r  f rom the fl-region. Thus, in the case of the seco ketol (II) 
the approach of a ring f rom the fi-region is hindered bythe nearness  o f l8 -Me  and 8-C, whereas in the seco 
ketol (X) the plane of the ring D is super imposed upon 8-C. It can be seen f rom the models that the sp i ro -  
e thers  (IV), (IX), and (VH) containing an ether  bond in the fi-region are s ter ica l ly  hindered. Also, it is c lear  
f rom the models that the heterocyel ic  r ing has the chair  conformation.  

In the spi roether  (IV), the 1-H signal in its PMR spect rum gives r i se  to a doublet at 7.45 ppm which 
appears at 7.05 ppm in (IX). The s ter ic  a r rangement  of the rings A and D in the hydroxyspi roether  (VII) 
and its acetate (VIII) is the same as in (IX); however,  because of the absence of a keto group, the chemica! 
shift of 1-H is of the same order  as that in the ketospiroether  (IV) (7.38 and 7.55 ppm, respect ively) .  The 
upfield shift of the 1-H signal in the spec t rum of (IX) is caused by the effect of an adjacent carbonyl group 
and is possible  only if the ether bond is formed f rom the a - s i d e  of the ring B. Since 1-H in (IV) absorbs at 
a lower field, it can be concluded that the keto group is distant f rom 1-H (taking into considerat ion the S- 
configuration in the case of 14-C) and that the ether bond is also in the a - r e g i o n  of the ring B. Consequently, 
the ether  bond must be in the fl-region in sp i roe thers  formed f rom the corresponding R-alcohols .  

A calculation [16] of the effect of the aromat ic  ring anisotropy upon the chemical  shifts of 18-Me 
(hen) gives the values of 5an 0.0, 0.0,  and +0.19 for S-(IX), S-(VII), and S-(IV), respect ively ,  whereas  the 
corresponding values for their hypothetical 9 -ep imers  are + 0.26, + 0.25, and +0.13, respect ively.  The ex-  
per imenta l  downfield shift of the 18-Me signal in (IV) when compared with (IX), ACICv1)4 ( i ~ ) _ _  -- = + 0.31, is higher 

than the calculated value (+0.19) owing to the effect of the ether-bonded oxygen in (IV); however,  its sign 
confi rms the s te r ic  s t ruc tures  of (IV) and (IX) because in the case of the 9-epimers  the shift of the 18-Me 
signal must be of the opposite sign when going f rom (IV) to (IX). 

Transformat ions  of the dione compounds of the type (I) can be useful in the studies of re la t ion-  
ships between the taxonomy of mic roorgan i sms  and their biochemical  activity. The studies of the reduc-  
tion of the dione (I) involve not only the type of the react ions but also its absolute s tereospecif ic i ty .  Our 
data show that var ie t ies  of the same s t ra in  can reduce the dione (I) to alcohols with various configurations 
of the hydroxyl group. 

E X P E R I M E N T A L  

The analytical methods were  descr ibed ea r l i e r  [9]. The optical ro ta tory  dispers ion spec t ra  and 
specific rotations were  determined in ethanol on a Cary-60 instrument,  unless otherwise stated. The seed 
was cultivated for two days in a wort (7.5 Bailing) at 29~ on a rocking apparatus.  The seed for the f e r -  
rnentation in a fe rmentor  was cultivated in wort agar mat r ices .  

The t ransformat ion  of (I) was ca r r i ed  out in flasks containing 250 ml of yeas t  cul tures  grown during 
24 h in a wort  or  in a steel fe rmentor ,  with s t i r r ing  and aerat ion.  The seco dione was introduced in eth-  
anol (0.5 g/ml) .  When the fermentat ion had been finished, the mater ia l  was extracted with ether,  the ex-  
t rac t  was dried over magnesium sulfate, concentrated under reduced p r e s s u r e ,  and chromatographed on a 
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column of a luminum oxide with pe t ro l eum e ther ,  a p e t r o l e u m  e t h e r - b e n z e n e  mix ture ,  benzene,  and a ben -  
z e n e - d i e t h y l  e the r  mix tu re  as eluents .  

In all ca ses  where  a name of the compound is not accompanied  by a number ,  only chromatograph ic  
identif icat ion of the subs tance  was p e r f o r m e d  without any de te rmina t ion  of i ts  configuration.  

The yeas t  cu l tures  we re  obtained f r o m  the Ins t i tu te  of Microbiology Academy of Sciences of the USSR. 

Fe rmen ta t ion  of S accha rom yees  c a r l s b e r g e n s i s  Dekker  VK1%~-355. The fe rmenta t ion  was c a r r i e d  
out in 13 f l asks  containing 100 mg  of (I) each.  After  f ive days ,  the ex t r ac t  was  concent ra ted  to give anoi l  
which was  t r ea t ed  with e ther ,  the amorphous  p rec ip i t a t e  was then removed ,  and the solution was c h r o m a t o -  
g raphed  on 160 g of a luminum oxide. Elution yielded 190 mg of a res in ,  25 mg of a mix tu re  of a s p i r o e t h e r  
and (I), 52 mg of the sp i roe the r ,  50 mg of a mix tu re  of the sp i roe the r  and (II), and 307 mg of (II), mp 101- 
115~ Recrys ta l l i za t ion  f r o m  methanol  and subsequent  th in - l aye r  ch romatography  (TLC) on s i l ica  gel gave 
(II), mp 116-110~ [o~] D + 33 ~ (C 0.1); mol.  wt. 314. UV spec t rum:  l m a  x (nm) 266 (e 19000). IR s p e c -  
t r u m  (cm-1): 1685, 3430. 

A por t ion  of 65 mg  ( I I )was  ace~ylated with acet ic  anhydride in pyr id ine  for  18 h. Workup and TLC 
on s i l ica  gel gave 49 mg of (III) as an oil,  [c~] D - 16 ~ (C 0.135). IR s p e c t r u m  (cm-~): 1710, 1740. 

Fe rmen ta t i on  of S aecha rom yces  c e r e v i s i a e  VKMU-488. The fe rmenta t ion  was c a r r i e d  out in 20 f lasks  
containing 25 mg of (I) each. After  two-days '  f e rmenta t ion ,  the ch romatography  of the mix ture  on a luminum 
oxide yielded 30 mg of (I), 242 mg of (II) as an oil which c rys t a l l i zed  on standing at 0~ for  two days ,  and 36 
mg of a mix tu re  of (II) and (V). Recrys ta l l i za t ion  f r o m  methanol  gave (II), mp 113-117~ [a]D + 29~ (C 
0.12). 

Acetylat ion of 50 mg of (H) afforded 55 mg  of (III) as an oil which c rys t a l l i zed  at 0~ R e c r y s t a l t i z a -  
tion f r o m  methanol  gave  42 mg of (III), mp 119-122~ 

Fe rmen ta t ion  of Saccha romyces  c e r e v i s i a e  VKMU-488 with 7.5 g of (I) in a f e r m e n t o r  gave 1.5 g of 
the ketol  (II), mp 108-112~ and 3.9 g of the diol (V), mp 111-120~ 

Fe rmen ta t ion  of S accha rom yces  uva ru m Bei je r ink  VKMU-528. The fe rmenta t ion  was  run for  four 
days  in 13 f lasks  containing 100 mg of (I) each.  The ch roma tog raphy  on a luminum oxide gave 66 mg of the 
c rude  ke to sp i roe the r  (IV), 227 mg  of the c rude  (II), and 518 mg of the crude  (VII). After  TLC on a luminum 
oxide, the crude  f rac t ions  gave 70 mg of (II), mp 115-119~ (f rom methanol);  [c~] D + 31 ~ (C 1; CHC13), and 
TLC on s i l ica  gel ( b e n z e n e - a c e t o n e ,  10:1.5) gave 197 mg  of (VII) as an oil,  [O~]D - 29 ~ (C 0.12). UV s p e c -  
t rum:  l m a  x (nm) 275, 283 (e 1640 and 1590, respec t ive ly ) .  IR s p e c t r u m  (in a thin layer)  (cm-1): 3430. 

Fe rmen ta t ion  of Candida robus ta  VKMU-347. The yeas t  cul t ivated in a f e r m e n t o r  in 6 l i t e r s  of wor t ,  
s epa ra t ed  f r o m  the cul ture  medium by centr i fugat ion,  and suspended in 3 l i t e r s  of a 5% solution of glucose 
in a phosphate  buf fer  (pH 7.1) containing 300 mg of s t r ep tomyc in ,  was incubated for  seven  days  with 3 g of 
(I) to give 154 mg  of a mix tu re  of (I) and the ke tosp i roe the r ,  1.02 g of the crude ketol ,  and 590 mg of a m i x -  
ture  of ketol  and diol. The crude  ketol was r e c r y s t a l l i z e d  three  t imes  f r o m  ethyl aceta te  and yielded 464 
mg of ~I), mp 115-118~ [c~] D 0 ~ (C 1.0). The ch roma tog raphy  of the k e t o l - d i o l  mix ture  on a luminum ox-  
ide gave 208 mg of (V), mp 132-137~ (f rom ethyl acetate);  [c~] D + 15 ~ (C 1; CHC13). 

Fe rmen ta t ion  of Saccha romyces  c a r l s b e r g e n s i s  v a t .  va ldens is  Dekker  VKMU-367. The fe rmenta t ion  
of the yeas t  (3 days) in 34 f lasks  containing 50 mg of (I) each and subsequent  ch romatography  on aluminum 
oxide gave 133 mg of (VII), a n  amorphous  subs tance ,  mp 44-48~ [a]D - 33 ~ (C 1.2; CHCI3). UV s p e c -  
t rum:  l m a  x (rim) 269 (~ 11600). IR s p e c t r u m  (in a thin layer)  (cm-t) :  3450. Also i so la ted  were  29 mg of 
(V), mp 125-131~ (f rom ethyl acetate);  in] D + 13 ~ (C 1.0). UV spec t rum:  Area x (nm) 265 (e 35200). IR 
spec t rum (cm-1): 3460. In another  exper imen t ,  (IX) was i so la ted  along with (V) and (~vqI). 

The acetyla t ion of (VII) gave (VIII), mp 150-153~ (from ethyl acetate);  [~]D + 27~ (C 1; CHC13). UV 
spec t rum:  Area x (nm) 275 (e 1331). IR s p e c t r u m  (cm-1): 1740. 

Fe rmen ta t ion  with B a k e r ' s  Yeas t .  The incubation of a suspens ion of p r e s s e d  b a k e r ' s  yeas t  in 16 
f l asks  each of which contained 4.12 g of the yea s t ,  10.2 g of suc ro se ,  and 50 mg of (I) in 100 ml of wa te r ,  
and subsequent  th ree  t imes  r epea ted  TLC on a luminum oxide gave 29 mg of (IX), mp 149-153~ (f rom ethyl 
acetate) ;  [c~] D - 57 ~ (C 1; CHC13). UV spec t rum:  l m a  x (Nm) 275, 282 (e 1800 and 1700, respec t ive ly ) .  IR 
s p e c t r u m  (cm-1): 1705, 1080. 
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Preparat ion of (IV) from (II). A solution of 375 mg of the crude (I1) and 20 mg of p-toluenesulfonic 
acid in 50 ml of benzene was s t i r red  for 20 rain, fi l tered through aluminum oxide, and evaporated to give 
360 rag of an amorphous substance. TLC of this substance on aluminum oxide (benzene-  ether,  1:1) yielded 
240 mg of (IV), mp 150-163~ Two recrystal l izat ions from methanol gave (IV) with mp 162-163~ [c~] D 

- 59 ~ (C 0.23). tR spectrum (cm-1) �9 1710, 1080. 

Preparat ion of (VH) from (V). A solution of 56 mg of (V) and 10 rag of p-toluenesulfonic acid in t0 
ml of benzene was s t i r red for 10 rain and then fil tered through aluminum oxide to obtain 44 m g  of an oil, 
[~]D -50~ (C 0,14). UV spectrum: Xmax (Nm) 276, 286 (e 1730 and 1750, respectively). IR spectrum (in a 
thin layer) (cm-l): 3460. 

The authors wish to thank V. L Sheichenko and 8. L. Portnova for the measurement of the PMR spec- 
tra,  L. B. Senyavina for the measurement of the IR spectra,  G. A. Kogan for the measurement of the optical 
rotatory dispersion spectra,  and N. T. Zelkova for her help in carrying out the fermentations. 

C O N C L U S I O N S  

1. The reduction of the methyl ether  of 8,14-seco-D-homo-A1,3,5(l~ - 
dione by yeast gave optically active 8,14-seco-D-homosteroids.  

2. The configuration of the alcohols obtained by microbiolo~caI reduction was determined after their 
transformation into conformationally stable 9,14-spiroethers.  

3. Both equatorial and axial B-alcohols are formed depending on the yeast strain used. 
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