
S T E R O I D S  XXXIX. TOWARDS A METHOD OF SPLITTING 

SOLASODINE TO As,16-PREGNADIEN-3fl-OL-20-ONE 

L . I .  K l i m o v a ,  L.  S. K r a s a v i n a ,  
G.  G. M a l a n i n a ,  L .  M. M o r o z o v s k a y a ,  
a n d  N. N. S u v o r o v  

UDC 615.361.453(Solasodinum)-0.11 : 542.92 

The industr ial  method of p repar ing  dehydropregnenolone (Va) f rom solasodine (I) [1] which was 
developed by us includes a fou r - s t age  p rocess .  It opera tes ,  without isolation of in te rmedia tes ,  in an overa l l  
yield of 56-60% [2,3]; solasodine {I) ~ solasodine O,N-diaceta te  (II) --* 26-ace ty lamino-A ~, 20(22)_furostadien_ 
3/3-ol acetate  (iII), r  O,N-diacetate)  -* 16 /3- (5-ace ty lamino-T-methy lva le ry loxy) -AS-pregnen  - 
3 f l -o l -20-one  (IV, oxidation product) -*dehydropregnenolone acetate  (Va, DPA). The introduction of the 
method indicated into industry  and the necess i ty  of developing large tonnage production of dehydro-pregneno-  
lone aceta te  for  the synthes is  of co r t i cos t e ro ids  and sex  ho rmones  requ i red  a detai led study of each stage 
of the p roces s  to expose side reac t ions  taking place in the event of a var ia t ion  f r o m  the technological  
routine.  

Yields have been es tab l i shed  for  the individual s tages  of the route for  conver t ing analyt ical ly  pure  
products  at each stage (iI, III, and IV) into DPA (Va). Average  yields  amounted to: 

(I) - -  (V) 56%, acetyla t ion of (I) - -  (II) was 92% 
{iI) - -  (V) 61%, i somer iza t ion  of ( I I ) ~  {iII) was 93% 

( I I I ) - -  (V) 66%, oxidation of {iII)--* (IV) was 70% 
(IV) --- (V) 95%, c leavage of (IV) ~ (V) was 95%. 

The r e su l t s  of a study of the acetylat ion of solasodine a re  cited below. The p resence  in the molecule  
(I) of t e t r ahydrofu ran  and piperidine r ings  mean  that the yield and consti tution of compounds fo rmed  on 
acetyla t ion va ry  sharp ly  on changing the react ion  conditions [2,4-6]. The acetyla t ion of {i) under  our  sug- 
gested conditions was c a r r i e d  out with acet ic  anhydride in boiling toluene in the p resence  of ca lc ium oxide 
with azeotropie  dist i l lat ion of water  [2]. 

26-Acety lamino-AS-furos ten-3f l ,  22-diol 3 -ace t a t e  {Via) (~ 1.5%), identified as its methyl  e ther  (VPo), 
and 26-acetylamino-LXS-cholestene-3fi ,  16/3-diol-22-one 3 ,16-diace ta te  (VII) (~2%) were  isolated by c h r o m a -  
tographic  separa t ion  on s i l ica  gel as byproducts  of acetylation. Both compounds have been desc r ibed  p r e -  
viously [5]; the i r  consti tut ions were  conf i rmed additionally by NMR spec t ra .  The acetyla t ion of (I) without 
azeot ropic  dis t i l la t ion of water  led to a reduct ion in the yield of DPA to 48-5(F/0. A s im i l a r  reduct ion in the 
yield of DPA was obse rved  on acetyla t ing solasodine {I), the water  of c rys ta l l i za t ion  of which (solasodine 
contains 1 mole  or 4% water)  had been r emoved  f i r s t  by azeotropic  disti l lation. On chromatograph ic  
separa t ion  of the acetyla t ion products  an increased  amount of (Via) and (VII) was found (N 7%) in both cases .  

The fo rmat ion  of (Via) may  be explained by acid hydro lys i s  of solasodine O,N-diaceta te  (II) [7] (the 
wa te r  disti l led off on acetylat ion contained up to 20% acet ic  acid). ]Scheme on following page]. 

Solasodine O,O,N- t r iace ta te  (X) is a poss ible  p r e c u r s o r  of (VII), since it is known that acid hydro lys i s  
of the f o r m e r  leads to the fo rmat ion  of (VII) [5]. Indirect  proof of this follows f rom the fact  that ~ 1.5% (X) 
and a significant  amount (~ 16%) of (VII) were  found in the reac t ion  products  on acetylat ing (I) with 80% 
acet ic  anhydride by the method we have suggested.  (X) was obtained on boiling (I) with acet ic  anhydride [5] 
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Y a) I~=AC 
b) R=n 

and also by acetylat ing so lasod ine-B 3 ,16-diaceta te  (XI) [5]. (XI) was fo rmed  on acetylat ing (I) with a 
mixture  of acet ic  anhydride and acet ic  acid in the p resence  of zinc chloride [8] or  to luene-p-sul fonic  
acid [9].* We have shown that  acetyla t ing (XI) with acet ic  anhydride in toluene in the p resence  of ca lc ium 
oxide gave (X). 

T rans fo rma t ions  of (Via) and (VII) in the subsequent s tages  of spli t t ing towards  DPA have been 
studied. In the l somer iza t ion  s tage ,  i .e . ,  boiling in glacial  acet ic  acid for  0.5 h, (Via) was comple te ly  con- 
ve t t ed  into the O,N-diaceta te  of r  (III) [7] with its subsequent  convers ion  in turn  to DPA in 64% 
yield, i .e. ,  p rac t i ca l ly  the same yield as (II) is conver ted  into DPA. In this case  if dehydrat ion does not 
p roceed  to complet ion,  then (Via) f o r m s  the (22 --" 16) lactone of 3 f l -ace toxy-16-hydroxy-AS-blsnorcholen ic  
acid (VIII) under  our proposed  oxidation conditions. It has  been es tabl i shed that oxidation of analyt ical ly  
pure (Via) gives the lactone in 43.5% yield. Contamination by lactone (VIII) in technical  DPA leads to a 
reduct ion of mel t ing  point and inc reased  loss  of DPA on c rys ta l l i za t ion .  

Ketone (VII), under the fu r the r  t r ans fo rmat ion  conditions, is p rac t ica l ly  unchanged. Analyt ical ly 
pure  (VII) having passed  the s tages  of i somer iza t ion ,  oxidation, and cleavage,  was isolated unchanged in 
80% yield. Contaminat ion by (VII) in technical  DPA reduced its mel t ing  point; if the content of (VII) was 
not g r e a t e r  than 10% it r ema ined  in the mothe r  l iquors when DPA was r e c r y s t a l l i z e d  f r o m  ethyl alcohol 
and did not inc rease  the no rm a l  loss  (8-10%) of DPA on crys ta l l iza t ion .  If the content of (VII) was m o r e  
than 10%, then a second c rys t a l l i za t ion  of DPA was requi red .  

Thus, a reduct ion of the aqueous acet ic  acid content in the reac t ion  m a s s  on acetylat ion for  var ious  
r ea sons  (acetic anhydride of less  than 98% content,  weak boiling of the react ion  solution and consequent  
poor separa t ion  of aqueous acet ic  acid in the azeot ropic  mix ture ,  running in acet ic  anhydride in the cold) 
leads to a fal l  in the yield of DPA. 

*(XI) was isolated p rev ious ly  f rom the acet ic  acid mothe r l iquor  as an unidentified compound of mp 198-199 ~ 
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TABLE 1. Chromatographic  Mobilities 
~l~f) of Compounds (I)-(XI) 

Compound 

]System 1] System 21System 3[ Syste..__._mm 4 

I 
II 

Ill 
IV 
Va 
Vb 

VI a 
v i a  
VII 

VIII 
IX 
X 

XI 

0,14 
0, 72 
0,29 
0,15 
0.77 
0,49 
0, 06 
0, 26 
0,16 
0,75 
0,49 
0,67 
O, 33 

O, 05 
O, 36 
o,0o4 
0,70 
0,34 

0 
0, 02 

0 
0,59 
0,34 
0, 30 
0, 04 

0,45 
0,49 
0,28 
0,13 
0,55 
0,44 
0,15 
0,30 
0,15 
0,51 
O, 37 
0,44 
0,51 

0,07 
0,24 

0 
0 

0,50 
0,21 

0 
0 
0 

0,39 
0,15 
0,13 
o, 08 

Note: Chromatography was ca r r i ed  out on 
plates of size 18 • 24 cm. Length of run 
of solvent was 20 cm. 

We have studied the mother  liquors f rom the r e -  
crysta l l izat ion of technical DPA. The alcoholic mother  
liquor f rom DPA of mp 166-170 ~ obtained under the 
normal  process  conditions did not contain (VIII) or  (VII) 
[(VII) was detected chromatographical ly  in the acetic an- 
hydride mother  liquor of DPA]. The absence of (VIII) in- 
dicated that under normal  conditions (Via) was completely 
dehydrated to (III). The mother  liquors contained the 
hitherto undeseribed (22 ~ 16) lactone of 3f i -acetoxy-16,  
2 0~ -dihydroxy-55-bisnorcholenic  acid (IX), the s t ructure  
of which was established by compar ison of the spec t ro -  
scopic data for (VIII) and (IX). Thus in the IR spec t rum of 
(IX), together with frequencies of 1780 cm -1 (CO lactone) 
and 1735 cm -1 (CO ester) ,  which are also charac te r i s t i c  
for  (VIII), there is an absorption of frequency 3400 cm - l ,  
which must  be attributed to a hydroxyl group since there 
is no nitrogen in the (IX) molecule. On comparing the 
m a s s  spec t ra  of (VIII) and (IX) it was discovered that both 
compounds had a common type of fragmentation.  Both 
spec t ra  had no peak for  the molecular  ion but had M-AcOH 

of m/e  326 for (VIII) and 342 for (IX) and M-AcOH-CH 3 of m /e  311 for  (VIII) and 327 for (IX). The shift in 
m/e  of 16 for  (IX) compared  to (VIII) indicated the presence in it of a hydroxyl group. The position of the 
hydroxyl group in the (IX) molecule was established with the aid of NMR spectra.  The methyl group at C20 
in (VIII) had a c lear ly  expressed  doublet at 1.13 ppm, due to splitting with the proton at C20. In {IX) this 
signal had disappeared,  but a singlet signal appeared at 1.54 ppm, which cor responds  to the signal of a 
methyl  group at a carbon atom linked with an oxygen atom. (IX) is the product of incomplete oxidation of 
the C20-C22 double bond in (III), since (IX) was also isolated on oxidation of analytically pure (III) under 
normal  p rocess  conditions. 

On deviating f rom the normal  conditions for ca r ry ing  out the process  a reduction in the melt ing point 
of technical DPA was observed and additional contaminants appeared in the alcoholic mother  liquor, viz.,  
(VII), (VIII), and AS-pregnadien-3fl-ol-20-one (Vb), the appearance of which is due to saponification of the 
acetyl group in position 3. 

The study of the conditions of forming byproducts at the stage of cleavage of solasodine and their 
t ransformat ions  in the course  of subsequent react ions  leading to DPA has made possible a ser ies  of r e c o m -  
mendations for conducting the technological process  at the stages of acetylation, isomerizat ion,  and 
cleavage. 

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

IR spec t ra  were taken on a UR-10 instrument  and NMR spec t ra  on an INM-4H-100 instrument in 
deuterochloroform with te t ramethyls i lane as internal standard; mass  spec t rawere  de terminedon anMX-1303 
instrument provided with a sys tem for introducing specimens direct ly  into the ion source at an e lectron 
energy  of 70 eV and 140-145 ~ Chromatography was ca r r i ed  out on plates in thin layers  of s i l ica gel type 
KSK with gypsum as binder using phosphomolybdic acid at 100~ for 5 min for visualization (see Table 1). 
Preparat ive  chromatography was effected on the same type of si l ica gel. On describing chromatographic  
resolut ions  on columns,  f ract ions containing mixtures  of compounds are not indicated if they were not sub- 
jected to fur ther  t r e a t m e n t .  Solutions intended for evaporat ion in vacuum were dried over anhydrous 
sodium sulfate. The identity of the compounds isolated with known specimens was established on the basis  
of a lack of mp depress ion in mixing tests  and compar ison of IR spec t ra  and chromatographic  mobilities. 
Solasodine of 93% content was used (allowing for water  of crystal l izat ion).  

Acetylation of Solasodine (I). A. Standard conditions. After acetylation of 10 g solasodine {I) the to- 
luene solution was evaporated to dryness ,  the oily residue (12 g) dissolved in acetone, the solid f i l tered off 
and rec rys ta l l i zed  f rom acetone. Five g rams  {II) was obtained with mp 158-160 ~ [2]. After evaporat ion of 
the mother  liquor 7 g oily residue was ehromatographed on 85 g si l ica gel. A mixture of methylene 
chloride and ethyl acetate (7:3) washed off 4.96 g (II), which, af ter  recrys ta l l i za t ion  f rom acetone, had mp 
159-161 ~ A mixture of methylene chloride and ethyl acetate (1:1) washed off 0.27 g (2.2%) (VII) of mp 
176-177 ~ (from ethyl alcohol) [5]. NIVIR spectrum: 50.83, 0.99, 1.09 (CH 3 group), t .91,  1.95, 1.99 (singlet 
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CH3CO es te r ,  am[de), 2.31, 2.97 (multiplet, CH2C=O , CH2C-NH), 4.55, 4.9 (multiplet 3at t ,  16(~H), 5.32 
(multiplet 6H) ppm. Acetone washed off 0.17 g (1.4%) (IVa) of Rf 0.06 in system 1. The oily residue was 
dissolved in methanol, added dropwise to acetic acid, and stored for 2 h at room temperature .  (VIb) of mp 
142-143 ~ (from methanol,  Rf 0.26 in sys tem 1) was fi l tered off [7]. 

B. Without azeotropic removal  of water.  After the acetylation of 10 g solasodine 4.12 g (II) of mp 
158-160 ~ was obtained in a manner  s imi lar  to that indicated above. On chromatographic  resolution of the 
residue after (II) had been separated,  the following were isolated: 4.98 g (II) mp 158-160 ~ (from acetone), 
0.95 g (7.9%) (VII) mp 175-176 ~ (from ethyl alcohol), and 0.87 g (7.2%) (Via) isolated as (IVb) mp 142-143 ~ 
(from acetone). 

C. Aeetylation of (I) containing no water of crystal l izat ion.  After the acetylation of 10 g solasodine 
analogously to that indicated above, 4,02 g (II) of mp 157-160 ~ was obtained. On chromatographic  resolu-  
tion of the residue the following were isolated: 5.02 g (II) mp 158-160 ~ 0.92 g (7.6%) (VII) mp 174.5-175.5 ~ 
(from ethyl alcohol), and 0.85 g (6.9%) (via) mp 141.5-145 ~ (from acetone) [5]. NMR spectrum: 50.75, 0.89, 
0.99 (CH 3 groups), 1.93, 1.99 (singlet, CH2CO es te r  and amide), 3.09 (multiplet, CH2C=O), 4.53 (multiplet 
3~H, 16~H), 5.31 (multiplet, 6H), and 5.98 (NH) ppm. 

D. Acetylation of (I) with 80% acetic anhydride. F r o m  9.97 g oily residue obtained after acetylating 
8.5 g (I), 1.5 g (II) of mp 159-160 ~ (from acetone) was isolated. The residue (8.47 g) f rom the acetone 
mother  liquor was ehromatographed on 90 g s i l ica gel. Frac t ion  h chloroform (160 ml) washed off 1.87 g 
{II) of mp 155-157 ~ (from acetone). Frac t ion  Ih chloroform (140 ml) washed off 1.95 g of a mixture of (II) 
and (X), Rf 0.24 and 0.13 in sys tem 4. Fract ion IIh chloroform (180 ml) and a mixture of chloroform and 
ethyl acetate (5:1, 80 ml) washed off 1.5 g (15%) (III), Rf 0.28 in sys tem 3. After two recrys ta l l iza t ions  
f rom acetone and ethyl acetate 0.56 g (III) of mp 130-132 ~ [2] was obtained. Fract ion IV: a mixture of 
chloroform and ethyl acetate (1:1, 100 ml) and ethyl acetate (100 ml) washed off 1.6 g (16%) (VII) of mp 
175-178 ~ (from ethyl alcohol). The oil (195 g) f rom fract ion II was recrys ta l l i zed  f rom acetone and 0.6 g 
(II) of mp 158.5-162 ~ was obtained. The oil (1.1 g) f rom the acetone mother  liquor was chromatographed 
again on 40 g si l ica gel. The f i r s t  portion of a mixture of cyclohexane and acetone (10:1, 60 ml) washed off 
0.29 g (II) of mp 156-158 ~ A second portion (80 ml) of this mixture washed off 0.37 g mixture of (II) and (X) 
(Rf 0.24 and 0.13 in sys tem 4). A third portion (40 ml) of this mixture washed off 0.15 g (1.5%) oil (X), Rf 
0.13 in sys tem 4. (X) was not isolated in crystal l ine form but was converted into (VII) [5]. (VII), 0.05 g, 
of mp 173-176 ~ was obtained. 

26-Acetylamino-AS-choles tene-3f i -16f i -diol -22-one 3,16-Diacetate (VII) Treated under the Conditions 
for Transforming Solasodine O,N-Diacetate (II). Three grams (VII) was boiled in 40 ml glacial acetic acid 
for 30 rain. The solution was cooled and to it at 20 ~ was added a solution of 1.26 g sodium dichromate in 
8 ml acetic acid in one lot. No increase  in tempera ture  was observed. After s t i r r ing  for 10 rain, 1.8 g 
sodium sulfite was added and the solution boiled for 3 h. Acetic acid (24 ml) was distilled off. Water (24 
ml) was added at 25 ~ with s t i r r ing,  the oily precipitate extracted with methylene chloride, the ext rac t  
washed until a neutral r e a c t i o n w a s  obtained and then evaporated to dryness .  The residue (3.2 g of 
Rf 0.16 in sys tem 1) was recrys ta l l i zed  from methanol and 2.4 g (VII) of mp 176-177 ~ was obtained. 

5 26-Acety lamino-~ - furos tene-3f i ,22-dio l  3-Acetate  (via). A. Under conditions for t ransforming 
solasodine O,N-diacetate {II). Three g rams  (Via) was boiled for 30 min in 38 ml glacial acetic acid. Sub- 
sequently 1.32 g (63.5%) DPA of mp 170-172 ~ (from ethylalcohol) [2] was obtained. 

B. Under conditions for  t ransforming  C-isola ted O,N- diacetate (III). To 5 g (Via) in 63 ml glacial 
acetic acid at 20 ~ was added with s t i r r ing  2.08 g sodium dichromate in 13 ml acetic acid in one lot. The 
tempera ture  of the react ion mixture rose  gradually to 33 ~ in the course  of 10 rain. After 10 rain st irr ing,  
0.6 g sodium sulfite was added and the solution boiled for 3 h. Acetic acid (32 ml) was distilied off, then 
32 ml water added with s t i r r ing  at 25 ~ the precipitate f i l tered off and washed with 40 ml 50% aqueous 
acetic acid. (VIII), 1.74 g, of mp 191-205 ~ and Rf 0.39 in sys tem 4 was obtained. Two recrys ta l l iza t ions  
f rom ethyl alcohol gave 1.1 g (VIII) of mp 208-210 ~ [7]. Mass spectrum (m/e, e in %): M-AcOH (326, 
0.61), M-AcOH-CH 3 (311, 0.12). NMR spectrum: 6 0.60, 0.82 (singlet 18-CH3, 19-CH3) 1.13 (doublet, 21-CH3) , 
1.94 (singlet CHsCO ester) ,  4.77 (muir[pier, 3o~H, 16c~H), 5.20 (6H) ppm. 

Acetylation of r  (XI). Two g rams  (XI) was acetylated [2]. The.oily r e s i -  
due (2 g) of Rf 0.13 in sys tem 4 was chromatographed on 40 g si l ica gel. A mixture of methylene chloride 
and ethyl acetate (9:1) washed off 1.85 g oil (X). After rubbing under a mixture of cyclohexane, acetone, 
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and e ther ,  0.37 g (X) was f i l te red  off with mp 164-166.5 ~ (from a mix ture  of cyclohexane and acetone [5]. 
Ethyl acetate  washed off 0.21 g (XI) of mp 198-199 ~ (from acetone).  

Study of the DPA Mother  Liquors.  A. r  O,N-diaceta te  (iII) (7 g) was oxidized [2]. DPA 
(3.23 g: 65%) of mp 170-171.5 ~ (from ethyl alcohol) was isolated.  The acet ic  acid mothe r  l iquor was ex-  
t r ac ted  with methylene chloride;  the ex t r ac t  was washed until it gave a neutra l  reac t ion  and combined with 
the alcohol mothe r  liquor f r o m  the r ec rys t a l l i za t ion  of technical  DPA; the combined mothe r  l iquor was 
evapora ted ,  and the oily subs tance  (2.2 g) chromatographed  on 80 g s i l i ca  gel. A mix tu re  of methylene 
chloride and ch lo ro fo rm (1:1) washed off 0.2 g DPA of mp 170-172 ~ A mix ture  of ch lo ro fo rm and ethyl 
aceta te  (10:1, 80 ml) washed off 0.27 g of a mix ture  of subs tances  (Rf 0.77 and 0.49 in s y s t e m  1). The r e -  
maining 160 ml  of this mix tu re  washed off 0.57 g oil of Rf 0.49 in s y s t e m  1, which was acetylated by ~he 
usual  method [10]. After  acetylat ion 0.52 g oil was again chromatographed  on 50 g s i l ica  gel. A mix,,~re 
of benzene and ethyl aceta te  (4:1) washed off 0.03 g D P A o f  mp 170-172 ~ A mix tu re  of benzene and ethyl 
aceta te  (2:1) washed off 0.12 g (IX) of mp 239-241 ~ (with decomposit ion;  f r o m  a mix ture  of hexane and 
acetone,  6:4). Found %: C 71.69; H 8.49; N 0.0. C24H3~O 5. Calculated,  %: C 71.70; H 8.45. IR spec t rum:  
3400 (OH), 1780 (CO lactone),  1750, 1735 (CO es te r )  cm -1 (suspension in Nujol), 3600, 1780, 1730 cm -1 (4% 
solution in ch loroform) .  Mass  spec t rum (m/e,  ~ in %), M-AcOH (342, 0.96), M-AcOH-CH 3 (327, 0.16). 
NMR spec t rum:  6 0.77, 0.97 (singlet 18-CH3, 19-CH3) , 1.54 (singlet, 21-CH3) , 1.98 (singlet, CH3CO es te r ) ,  
4.55, 5.03 (3all. 16~H), 5.31 (multiplet, 6H) ppm (in deuterochloroform) .  

B. In a s i m i l a r  manne r  5.4 g oiI,  obtained af ter  evaporat ion of the alcohol mothe r  I[quors f r o m  the 
r ec rys t a l l i za t ion  of 54 g no rma l  technical  DPA, was chromatographed  on 80 g s i l ica  gel. DPA (1.91 g) of 
mp 170-172 ~ (from alcohol) was isolated.  Frac t ions  containing 1.17 g of Rf 0.15 in sys t em 4 gave,  a f ter  a 
second chromatography  on 80 g s i l ica  gel, 0.85 g (IX) of mp 239-241 ~ (from a mix tu re  of cyclohexane and 
acetone,  8:2). 

C. Technical  DPA (10 g) mp 156-162 ~ was r ec ry s t a l l i z ed  f rom ethyl alcohol and 7.3 g DPA of mp 
170-173 ~ was obtained. Los s e s  on r ec rys t a l l i za t ion  amounted to 27%. The mothe r  l iquor was evapora ted  
and 2.7 g oil obtained was chromatographed  on 135 g a luminum oxide (activity grade  II). A mix tu re  of 
benzene and ethyl acetate  (10:1,60 ml) washed off 0.14 g of a mix ture  of DPA and (VIII) (Rf 0.70 and 0.59 
in sy s t em 2). Subsequently, 80 ml  of this mixture  washed off 0.12 g (VIII) of mp 203-209 ~ (from ethyl 
alcohol). A mix tu re  of benzene and ethyl aceta te  (5:1) washed off 0.15 g substance (Rf 0.34 in s y s t e m  2) 
f r o m  which, a f ter  r ec rys t a l l i za t ion  f r o m  a mixture  of hexane and acetone (6:4), 0.08 g (Vb) of mp 208-209 ~ 
was obtained [11]. 

D. The oil (2.6 g) f r o m  the alcohol mother  l iquors f rom two r ec rys t a l l i z a t i ons  of technical  DPA, 
which i tself  had been obtained by the aeetyla t ion of 10 g {I) with 80% acet ic  anhydride,  was ch romatographed  
on 80 g s i l ica  gel. A mix tu re  of benzene and ethyl aceta te  (10:1, 100 ml) washed off 0.59 g DPA. Subse-  
quently 150 ml of this mix tu re  washed off 0.17 g (VIII) of Rf 0.39 in s y s t e m  4 having mp 203-205 ~ (from ethyl 
alcohol).  Chloroform washed off 0.1 g of a mixture  of (Vb) and (IX) (Rf 0.44 and 0.37 in s y s t e m  3) of mp 
193-196 ~ (from a mix ture  of hexane and acetone,  6:4). The mp of a mixed sample  of (Vb) and (IX) was 
193-220 ~ A mix tu re  of ch lo ro fo rm and ethyl acetate (1:3) washed off 0.85 g (VII) of mp 177-179 ~ (from 
ethyl alcohol). 
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