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Pseudoso lasod ine  d iace ta te  (I) is an in te rmedia te  in the industr ia l  method for  c leaving solasodine [1]. 
We r e p o r t e d  e a r l i e r  [2] a method for  the quanti tat ive de te rmina t ion  of I by iodometr ic  t i t ra t ion.  The method is 
based on the tendency of I to add one molecule  of iodine to the C20-C22 double bond. We made an a t tempt  to 
i so la te  the iodination product  (II). However  a f te r  t i t ra t ion  [2] the aqueous l ayer  gave a s t rongly acid reac t ion  
(pH 2.0)~ We iso la ted  two compounds of s i m i l a r  ch romatograph ic  mobil i ty ,  m.p.  192-194~ (IIIa) and 164-167~ 
(IIIb), f r o m t h e  organic  l aye r  by ch rom a t og raphy  on s i l ica  gel; nei ther  contained iodine. Since the t i t ra t ion  was 
c a r r i e d  out in a n e u t r a l  solvent  s y s t em ,  the s t rongly acidic nature  of the aqueous l ayer  is due to the p resence  
of hydr iodic  acid  fo rm ed  in the t i t ra t ion  p r o c e s s .  On the bas i s  of ana lys i s ,  m a s s ,  IR, and PMR spec t ra ,  and 
s o m e  chemica l  t r a n s f o r m a t i o n s  of compounds IIIa and IIIb we ass ign  them as the i somer i c  23 ,27-cyc lo -27-N-  
ace ty lamino-5 ,20(22) - fu ros tad ien-3f l -o l  ace ta t e s .  Refluxing each of these  compounds in glacial  acet ic  acid fo rms  
an equal mix tu re  of both i s o m e r s .  The m a s s  spec t r a  of III show a genera l  type of f ragmenta t ion:  The molecu la r  
ions of Ilia and IIIb a r e  identical  at  m / e  495, d i f fer ing f r o m  the molecu la r  ion of I by two. A reduct ion in the 
mo lecu l a r  weight  of III by two in c o m p a r i s o n  with I and the acidic nature  of the aqueous layer  af ter  t i t ra t ion  
imply the loss  of two molecu les  of hydrogen iodide f r o m  I. The absence  of absorpt ion bands in the IR spec t ra  
of IIIa and IHb in the 3000-3600 c m  -I  reg ion  and the p r e sence  of amide  group absorp t ion  bands point to the fo r -  
mat ion  of a n i t rogen  r ing  f r o m  the open side chain. The m a s s  s p e c t r u m  indicates  that  this  r ing is f i v e - m e m -  
bered:  It  has  intense peaks  at m / e  126 and 84, which can be a t t r ibuted to f r agments  of s t r uc tu r e s  A and ]3, r e -  
spect ive ly .  The PMR s pec t r a  of IIIa and IIIb at 25~ show two se t s  of s ignals ,  which a r e  unusually c l ea r  for 
methy l  s inglets  nea r  amide  carbonyl ,  on CI~ and C20. This  doubling of s ignals  apparent ly  a r i s e s  because  each 
of the compounds HI ex i s t s  as two c o n f o r m e r s  about the C - N  bond, which tends to double-bond c h a r a c t e r .  In 
the s p e c t r a  of these  compounds at  high t e m p e r a t u r e  (120~ in bromobenzene) ,  coa lescence  of the s ignals  of 
the ma jo r i t y  of the groups  occu r s  because  of the rap id  in te rconvers ion  of c o n f o r m e r s .  However  even at this  
t e m p e r a t u r e  the s ignals  of protons  adjacent  to the ni t rogen a tom r e m a i n  broadened.  Because  of the doubling of 

TABLE 1. P ro ton  Chemical  Shifts in Compounds IIIa,  IIIb and VI (6, ppm) 

Angular 
C~-I 3 

0,65 0,96 
0,67 0,94 
1,01 1,06 

o 

Ilia 
lllb 
VI 

CH~ 

1,64 0,95d 1,87 
1,63 0,90d 1,87 
2,03 1,06d 1,98 

N A c  

1,8"7 I 
1,90[ 
1,98 

G 
Oil C3 O~ 

-4,5m 5,21d 
~4,6m 5,22d 
~4,40m[ 5,25d 

I "'~ 2H 011 C2, 

4,6m14,4q 1~3,9t ~2,85t 
4,6:m]4,5d ~3,5d ~3,0t 
5,41r~ 4,39q 3,64q 2,98t 

Notes .  Abbrevia t ions  used: d) doublet; t) t r ip le t ;  q) quartet ;  m) mul t i -  
plet.  The spec t r a  of HIa and IIIb we re  obtained in b romobenzene  and 
that  of VI in deu t e roch lo ro fo rm at 25"C. 
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the signals at low tempera ture  and the broadening of them at high tempera ture  some pa rame te r s  of the FMR 
spect ra  of IIIa and IIIb are  only approximate (see Table 1). The ass ignment  of the signals of the C2, ~ and C26 
protons is conf i rmed (apart f rom the multiplicity) by the large difference in chemical  shift of identical protons 
in the two amide conformers .  

The vicinal coupling constants for the C25 proton to the C~ protons (9 and 7 Hz) are  not charac te r i s t i c  of 
s ix -membered  r ings ,  but are  common enough for f ive -membered  rings [3-5], which points to the s t ruc tures  
assumed for compounds IIIa and IIIb. 

We should par t icular ly  mention the considerable  reduction of one of the vicinal coupling constants for the 
C2a proton in IIIb in compar ison  with IIIa, which resul ts  in a different multiplicity of the signal of this proton 
in these compounds (Table 1). This can be interpreted as due to the different orientation of the C2S proton in 
IIIa and IIIb and enables us to assume that these compounds are  d ias te reo isomet r ic  at C2a. As the table shows, 
the signals in the region of 1.6 ppm in the PMR spect ra  of IIIa and IIIb were assigned to the methyl group on the 
C20-C22 double bond. This position of the double bond was confirmed by oxidation of IIIa and IIIb by sodium di- 
chromate  in acetic acid. 

We know f rom [1] that I, which has a C20-C22 double bond, is oxidized by sodium dichromate in acetic acid 
with seiss ion of this bond, forming the oxidation product (IV). This loses an es ter  group from position 16 when 
refluxed in acetic acid or when t reated with alcoholic alkali, forming dehydropregnenolone acetate V. 

We oxidized IIIb under the same conditions and isolated the hitherto unknown 16 f i - (N-ace ty l -3 ' -me thy l -5 ' -  
py r ro l id iny lca rboxy) -3P-ace toxypregn-5-en-20-one  (VI) and V. When VI was refluxed in glacial acetic acid, 
and also when it was t rea ted  with a solution of sodium hydroxide in ter t -butanol  at room tempera ture ,  we ob- 
tained V in good yield; we also got V by oxidation of IIIa with sodium dichromate in acetic acid followed by r e -  
fluxing. The mass  spect rum of VI shows the molecular  ion at m /e  527 and intense peaks of f ragments  at m /e  
154, 126, and 84. Peaks with m /e  126 and 84 a re  also observed in the mass  spectra  of IIIa and IIIb and are  as-  
signed to f ragments  4 and t3, respect ively .  The peak at m /e  154 can be assigned to the ion with s t ructure  t~. 
The IR spec t rum of VI contains es te r  and carbonyl  absorption bands. The PMR spect rum of VI (see Table 1) 
shows signals cha rac te r i s t i c  of a f ive -membered  nitrogen ring, like compounds IIIa and IIIb, together with a 
signal of the methyl group attached to carbonyl (Cz0). It is interest ing that the PMR spect rum of VI at 25~ 
unlike the spect ra  of IIIa and IIIb, contains only one set of signals. Apparently in compounds IHa and ItIb, 
where amide i somer i sm  is observed,  the ba r r i e r  to rotat ion about the C - N  bond increases  because of the 
s ter ic  hindrances associa ted  with r ing E, while in VI the lengthening of the chain kinking the f ive -membered  
r ing with the s teroid  res idue leads to a reduction in the s ter ic  hindrances and hence in the ba r r i e r  heiglht, 

The iodination of I, as studied by us, is an interest ing case  of spontaneous loss of a haloid acid f rom a 
molecule, due to the increased  lability of the C2a proton located in the sys tem of O - C I - C H  bonds. Loss of the 
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proton is accompanied by cycl izat ion of the amide chain into the N-ace ty lpyr ro l id ine  r ing and creat ion of a new 
a s y m m e t r i c  center  at C23, forming two s t e reo i somer i c  compounds IIIa and IIIb. These compounds cannot be 
t i t ra ted  iodometr ical ly .  

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

IR spec t ra  were measured  with a UR-10 instrument;  PMR spectra  were obtained with a JNM-4H-100 
spec t romete r  with te t ramethyls i lane  as internal standard.  Mass spect ra  were obtained with LKB-9000 and MX- 
1303 mass  spec t rome te r s  by di rec t  introduction of the sample into the source [at 50 eV (MX-1303) and 70 eV 
(LKB-9000)]. Chromatography was ca r r i ed  out on a thin layer  of Silufol UV-254 with the sys tem a c e t o n e - c y -  
clohexane (1 : 1) with development by phosphomolybdic acid at 100~ Prepa ra t ive  chromatography was ca r r i ed  
out on L40/100 sil ica gel (Khemapol). The identity of the samples  was establ ished by the absence of f reezing-  
point depress ion  and compar i son  of IR spect ra  and chromatographic  mobility (Rf values) with those of authentic 
samples .  

Iodination of Pseudosolasodine  Diacetate I. p r epa ra t i ve  iodination was ca r r i ed  out under the conditions 
of the iodometr ic  t i t rat ion of I [2]. A solution of 15.4 g of iodine in 600 ml of technical  isopropyl alcohol was 
poured into a solution of 10 g of I in 200 ml of technical  isopropyl alcohol at room tempera ture .  The 
reac t ion  mixture was left in the dark for 30 rain, and then 600 ml of chloroform and a freshly prepared  
solution of 5% sodium thiosulfate were  added to the react ion mixture to decoloration. The chloroform 
layer  was separa ted  f rom the acidic aqueous layer  (pH 2.0), washed with water  to neutral  reaction,  dried, 
and evaporated to drYness in a vacuum. The oily res idue was t r i tura ted  with acetone. The crysta l l ine  
precipi tate  was fi l tered,  yield 3.84 g of IIIa, m.p. 192-194~ (from acetone). Rf 0.67. Found, %:C 75.30; H 9.10. 
C31H45NO 4. Calculated, %: C 75.11; H 9.15. IF{, cm- l :  1725 (ester CO), 1640, 1620 (amide CO). The mother 
liquor was evaporated;  the res idue  was t r i tura ted  with methanol and fi l tered to give 1.51 g of IIIb. Rf 0.74., 
m.p. 164-167~ {from methanol). Found,~c: C 74.92; H 9.16. C31H45NO4. Calculated %: C 75.11; H 9.18. IR, 
c m - l :  1735 (ester  CO), 1630 (amide CO). After iodometric  t i trat ion of an aliquot of I [2] the aqueous layer  was 
separa ted  f rom the ch loroform layer  and t i t ra ted with 0.1 N sodium hydroxide. Calculation demonstrated that 
the aqueous layer  contained 1.85 mole / l i t e r  HI. 

Refluxing 23 ,27-Cyclo-N-ace ty lamino-5 ,20(22)- furos tad ien-3f l -o l  (IIIa, IIIb) in %cetic Acid. A solution of 
0.3 g of IIIa in 10 ml of glacial acetic acid was refluxed for 3.5 h and then boiled to dryness ;  the res idue was 
chromatographed  on sil ica gel. Extract ion with a 1 : 1 benzene-  ch loroform mixture gave 0.12 g of IIIb, while 
extract ion with a c h l o r o f o r m - e t h y l  acetate mixture gave 0.13 g of IIIa; both were identical with authentic sam-  
ples.  

A solution of 0.3 g of IIIb in 10 ml of glacial acetic acid was refluxed for 4 h, and then boiled to dryness .  
The res idue was t r i tu ra ted  with methanol, and the crysta l l ine  precipi tate  was fil tered, yield 0.15 g of IIIb. The 
mother  liquor yielded 0.11 g of IIIa. 

16f l_(N_Acety l -3 t -methyl -5 , -pyr ro l id inylcarboxy)-3f l -ace toxypregn-5-en-20-one  (VI). To a solution of 
2 g of IIIb in 15 ml of glacial acetic acid was added 2 g of a solution of sodium dichromate in 15 ml of acetic 
acid. The t empera tu re  was ra i sed  f rom 23 to 45~ The solution was s t i r r ed  for 1 h at room tempera ture ,  
and then poured into a solution of 1 g of sodium sulfite. The solution was heated until the excess  sodium dichro-  
mate had been removed.  The reac t ion  mixture was poured into water and extracted with chloroform.  The ex- 
t r ac t  was washed with water to neutral  reac t ion  and evaporated to dryness .  T h e r e s i d u e  was t r i tura ted  with 
ethyl acetate and the precipi ta te  was fil tered, yield 0.8 g of VI, m.p. 187-190~ (from ethyl acetate).  Rf 0.7. 
Found, %:C 70.39; H 9.67; N 2.58. C31H45NO 6. Calculated, ~c:C 70.55; H 8.59; N 2.65. IR, cm- l :  1730 (ester 
CO), 1710 (CO), 1640 (amide CO). The mother  liquor was evaporated and the res idue was chromatographed on 
silica gel. A 5 : 3 b e n z e n e - c h l o r o f o r m  mixture extracted 0.12 g of V, which was identical to an authentic sam-  
ple. A 3 : 4 b e n z e n e -  ch loroform mixture ext rac ted  0.61 g of VI. 

Cleavage of 16fi - (N- Acetyl-  3 ' -  methyl-  5 ' -pyr ro l id iny lcarboxy) -  3 fl- acetoxypregn-  5-en-20-  one (VI.). 1. 
In acidic solvent sys tem.  ~fter  0.17 g of VI had been refluxed in 3 ml of acetic acid, the solution was boiled to 
dryness .  The res idue  was t r i tu ra ted  with methanol and the crys ta l l ine  precipi tate  was fil tered, yield 0.1 g of 
V, which was identical to an authentic sample.  2. In alkaline solvent sys tem.  A solution of 0.2 g of VI in 15 
ml of te r t -butanol  and 12 ml of water  was prepared,  and 0.2 g of potassium hydroxide was added. The solution 
was allowed to stand at room tempera tu re  for 3 h. Then it was poured into 100 ml of water and neutral ized 
with acetic acid. The precipi tate  was fi l tered,  yield 0.1 g of V. 

Dehydropregnenolone Acetate (V) f rom 23,27-Cyclo-27-N-ace ty lamino-5 ,20(22)- furos tadien-3f l -o l  (IIIa, 
IIIb). To a solution of 4.8 g o f ! ! I  a in 50 ml of acet i  c acid was added . . . . . . . . . . . . .  a solution of 4.8 g of sodium dichromate 
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in 30 ml of acetic acid. The tempera tu re  was increased f rom 20 to 48~ The solution was s t i r red  at room 
tempera tu re  for 2 h; 3 g of sodium sulfite was added and the react ion mixture was refluxed for 2.5 h. The 
cooled solution was diluted with 80 ml of water .  The resul t ing  precipitate was filtered, washed with 50~ 
aqueous acetic acid and then water  to neutral  react ion,  and dried. Yield 1.4 g of V. Similarly 1 g of tIIb 
yielded 0.41 g of V. 

1. 
2~ 
3. 
4. 
5. 
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In foreign pharmaceut ica l  pract ice wide use is made of metal cans for aerosol  preparat ions  as well as 
glass cans.  As examples we cite such preparat ions  as the antiasthmatic alypent (Yugoslavia), novodrin spray 
(East Germany),  the f i lm-forming  plastubol (Hungary), the inhalation nasivin (West Germany), ventolin (Britain), 
decatr icina (Italy), and the dermatological  sofradex and acidocor t  (France).  

Metal cans a re  manufactured f rom steel  and aluminum. The most  efficient are  considered to be mono- 
block aluminum cans, which a re  manufactured by success ive  drawing from slugs. These cans have a number 
of advantages over tin plate or composite aluminum cans:  They a r ehe rme t i c ,  display high res i s tance  to im- 
pact and p ressu re ,  a re  light, and have a good external appearance.  

Fig. 1. Internal surfaces  of aluminum cans after contact 
with a Freon-12 /e thy l  a lcohol /water  system; a) with tin 
valve; b) with aluminum valve. 
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