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In a number  of patents  [1-3] it has been repor ted  that  the opening of the oxide r ing of 20-oxo-16~,  
17o~-epoxysteroids under  the action of p r i m a r y  and secondary  aliphatic and cyclic  amines  leads to the fo r -  
mat ion of 16-amino-  17~-hydroxy-20-oxos te ro idso  However ,  the s t ruc tu re  and configurat ion of the c o m -  
pounds obtained has  neve r  been confirmed° 

More recent ly ,  the hypothesis  has been put fo rward  [4] that the d i rec t  reac t ion  of al iphatic  and cyclic 
amines  with 20-oxo-16c~, 17~-epoxys te ro ids  fo rms  not 16 -amino -17~-hyd roxy -20 -oxos t e ro id s  but, p rob -  
ably,  r e a r r a n g e m e n t  products  which have a D-homos te ro id  s t ruc tu re ,  which has likewise not been con-  
f i rmed .  

In the p re sen t  p a p e r  we give the resu l t s  of an invest igat ion of the reac t ion  of p r i m a r y  a roma t i c  a m -  
ines (aniline, p- toluidine,  and p-anisidine)  with 16~, 17~-epoxypreguenolone (I) and of a de te rmina t ion  of 
the s t ruc tu re  and configurat ion of the reac t ion  products .  It has been  found that  the reac t ion  gives not de-  
r iva t ives  of 16-amino-17c~-hydroxypregnenolone [1-3], but o ther  compounds,  namely  the cor responding  
amino der iva t ives  of D-homos te ro ids  - 16fl-anilino-(IIa),  16/~-p-toluidino- (IIb), and 16fl-p-anisidino-3fl,  
17a~-d ihydroxy-17a f l -me thy l -D-homoandros t -5 -  en- 17-one (IIc) o 

O•H• 
OH 

0 

H 

CIH 3 . [I c=%// 
lla R =H 

HO Lib R :CH 3 

I l]c R =CH30 

'~ C~ OAc 

Ill 

The s t ruc tu re  and configurat ion of compounds IIa,  b, and c was shown by a s e r i e s  of chemica l  reac t ions  
and by phys icochemica l  methods.  

E lemen ta ry  analyses  and IR s pec t r a  show the appearance  in the m o l e c u l e s  of the reac t ion  products  
obtained of an additional hydroxy group and an a ry lamino  group.  The acetyla t ion of IIa with acet ic  anhydride 
in pyridine at r oom t e m p e r a t u r e  led to a d iaceta te  the IR spec t r a  of which show that only the hydroxyl  
groups ace ty la te .  Since aeetylat ion takes  place readi ly ,  the newly introduced hydroxy group is not p resen t  
in posi t ion 17; p regnan-17 -o l s  acetyla te  unde r  m o r e  s e v e r e  conditions.  Consequently,  for compound IIa it 
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Fig. 1. Mass spec t rum of compound IIa. 

would be possible to propose the s t ruc ture  of 17-anilino-3fl, 16-dihydroxypregn-5-en-20-one°  However,  
in the PMR spec t ra  of IIa, b, and c there  a re  no signals of the protons of a methyl group at C-21,  which are  
general ly observed in the 1.9-2.1 ppm region and which a re  charac te r i s t i c  for pregnen-20-ones  [4]. 

At the same t ime,  in addition to the signals of angular  methyl groups,  the spec t ra  have the signal of a 
methyl group in the 1.50-1.56 ppm region.  This value of the chemical  shift of the signal of a methyl group 
is cha rac te r i s t i c  for a f ragment  of the following type [4]: 

This permi ts  a D-homostero id  s t ruc ture  to be proposed for Ha, b, and c. 

In the PMR Spectra,  the signal of the proton at C-16 found in the 4.40-4.85 ppm region has a half-  
width of 10 Hz which, according to the l i terature  [6], cor responds  to the axial position of the proton at C- 
16. Consequently, the amine residue is located equatorial ly,  i .e. ,  the compounds contain 16fl-arylamino 
groups.  

Spec t ropo la r imet ry  shows that compounds IIa, b, and c have s imi lar  OD curves with a negative Cot- 
ton effect, which is in ha rmony  with l i terature  information [7] on D-homosteroids  with a carbonyl  group in 
posit ion 17. The trough of the observed Cotton effect is in the region of about 320-330 nm. Thus, the usual 
carbonyl  anomaly is shifted somewhat into the long-wave region. As is well known [7], this is observed in 
oxosteroids having an axial hydroxy group adjacent to the carbonyl .  

There  is also information in the l i tera ture  [8] on the ro ta to ry  dispers ion of 17-oxo-D-homostero ids  
containing an amine substituent in posit ion 17a. Compounds of this type have OD curves  with the f i rs t  ex- 
t r e m u m  at 317-332 nm. The sign of the Cotton effect depends both on the configuration at C-17a and also 
on the nature of the amine substituent.  Apparently the nature of the amine substituent at C-16 also has a 
definite influence on the OD curves  of the compounds that we studied: the positive Cotton effect is shifted 
somewhat in the long-wave region in the sequence aniline, p-toluidine,  p-anisidine.  The troughs a re  at 
315,322,  and 332 rim, respect ive ly .  

The s t ruc tu res  that we propose for  IIa and b agree  well with the features of the i r  mass  spec t ra  
(Fig. 1). 

The mass  spec t ra  of compounds IIa and b have s t rong peaks of the molecular  ions with m/e  423 and 
437 corresponding to the molecular  weights of IIa and IIb. The peaks of the ions of the h igh-molecu la r -  
weight part  of the spec t rum such as M -  H20 (m/e  405 and 419), M - 28 (m/e 395 and 409), M - H20 - CH 3 
(m/e  390 and 404), M - CH 3 - 28 (m/e 380 and 394, M - CH 3 - 28 - H20 m/e  362 and 376), M - ArNH 2 (m/e 
330) , a n d M -  ArNH 2 - H20 (m/e  312), a re  connected with the elimination of the functional groups of the mole-  
cule. The main decomposi t ion of the molecules of IIa and b under  electron impact is governed by the a ry l -  
amine substituent in r ing D, as a result  of which four amine f ragments  are  formed in the low-molecula r -  
weight part  of the spec t rum:  a, b, c,  and d, containing the arylamino group with the neighboring carbon 
atoms : 

• + + . +  --F 
ArNH2 CHI =NHAr CHi=CH--NHAr O=C=NHAr 

a b c d 

|la m/e 93 lla m]e 106 l]a m/e ]19 l|a m/e 132 
lib mie 107 l,b rn/e 120 l[b ni/e 133 lib rn[e 146 
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An analogous fragmentat ion is observed in the mass  spec t ra  of a ser ies  of s teroid  alkaloids with an 
alkylamino grouping in ring A or  ring D [9]. 

The molecular  models IIa and III were constructed on the basis  of the results  obtained. F rom a con- 
s iderat ion of the models it can be seen that the diacetate HI can be formed f rom IIa only if the anilino 
group is present  in position 16fl and the hydroxy group at 17a~. In the opposite case ,  i.e, that of the 16~- 
anil ino-17afi-hydroxy derivative (as can be seen f rom its model), acetylation should take place at the n i t ro-  
gen a tom and not at the 17afl-hydroxy group, since a hydroxy group in the 17aft position is s t rongly screened 
by the angular  methyl group and the carbonyl group. 

The information given confirms that the react ion of a romat ic  amines (aniline, p-toluidine, and p-  
anisidine) with 16c~, 17ot-epoxypregnenolone forms 16fl-anilino- (IIa), 16B-p-toluidino- (IIb), and 16fl-p- 
anisidino-3fl, 17ao~-dihydroxy-17a/~-methyl-D-homoandrost-5-en-17-one (IIc). 

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

The IR spect ra  were obtained on a UR-10 instrument in paraffin oil, the PMR spect ra  on a JNM-4H- 
100 instrument in deuteropyridine,  and the mass  spec t ra  on an MKh-1306 instrument fitted with a sys tem 
for the direct  introduction of the sample into the ion source  at a t empera tu re  of 170°C with an ionizing 

1 

voltage of 30 V° The ro ta tory  dispersions were measured  on a VNIEKIPRODMASh [All-Union Scientific- 
Research  Experimental  Design Institute for  Food Machinery] "SPU-M" semiautomatic  spec t ropo la r imete r  
in tubes 0.5 dm long at a concentrat ion of 0.1% (dioxane). The purity of the substances isolated was checked 
by th in - layer  chromatography.  The analytical results  for all the compounds corresponded to the calculated 
figures° 

16fl-Anilino-3/~, 17a~-d ihydroxy-17af l -methyl -D-homoandros t -5-en-17-one  (IIa). A mixture of 10 g 
of 5-hydroxy-16ot,  17o~-epoxypregn-5-en-20-one (I) and 30 ml of aniline was boiled in a current  of nitrogen 
under reflux with a calcium chloride tube for 6 h. The excess of aniline was distilled off in vacuum and 
the residue was crys ta l l ized  f rom methanol with the addition of carbon.  This gave 10.2 g of IIa. The meth-  
anol was evaporated off f rom the mother  solution in vacuum until crys ta l l iza t ion began, and then the solu-  
tion was cooled. This gave another 1.5 g of IIa, mp 240-241.5°C [~]~ - 85 ° (here and below, for 1% solu-  
tions in chloroform),  Vmax, cm- l :  3550, 3540 (OH), 3380 (NH), 1710 (C---- O),and 1610 (C =C) .  Yield 11.7 g 
(91.2%). Found, %: C 76.77; H 8.85; N 3.26. Calculated for C27H37NO3, %: C 76.55; H 8.80; N 3.30° 

3/~, 17a~-Dihydroxy-16f l -p- to lu id ino-17af l -methyl -D-homoandros t -5-en-17-one (IIb). A solution of 
10 g of I and 10 g of p-toluidine in 300 ml of ethanol was s t i r red  in an autoclave at 180°C for 10 h. The r e -  
action mixture was cooled, ethanol was added until the precipitate had dissolved completely,  the solution 
was t rea ted  with carbon and fi l tered,  and the carbon was washed with ethanol. The ethanol was evaporated 
off in vacuum to a volume of 200 ml and the residue was cooled at -5°C for 2 h, af ter  which 10 g (75.5%) of 
IIb was fil tered off; mp 210-212°C (from methanol), [c~]~ - 69 °, Vma x 3550, 3440 (OH), 3360 (NH), 1705 
(C = O), and 1620 (C =C)° 

Found, %: C 76.57; H 8.92; N 3.22. Calculated for C28H39NO 3, %: C 76.84; H 8.98; N 3020. 

16/?-p-Anisidino-3fi, 17ao~-dihydroxy-17afl -methyl-D-homoandrost-5-en-17-one (IIc). This was ob- 
tained like the preceding compound f rom 10 g of I and 10 g of p-anisidine in a yield of 12o8 g (84.7%); mp 
198-199.5°C (from methanol); [ ~ ] ~ - 7 0  °, Vma x, cm- l :  3520, 3430 (OH), 3380 (NH), 1700 (C --- O), and 1615 
(C =C) .  

Found, %: C 74.25; H 8.48; N 2.96. Calculated for C28H39NO4, %: C 74.13; H 8.66, N 3.08. 

16fi-Anilino-3fl, 17ao~-diacetoxy-17afl -methyl-D-homoandrost-5-en-17-one (III). A solution of 1.5 g 
of IIa and 15 ml of acetic anhydride in 30 ml of pyridine was left at room tempera tu re  for 24 h and diluted 
with water ,  and then the precipitate was fil tered off, washed with water ,  and dried.  This gave 1.45 g (81%) 
of III, mp 197-199°C (from absolute ethanol). [ ~ ] ~ -  73 °, Vma× 3350 (NH), 1735 (ester  CO), 1705 (ketone 
CO), 1610 (C =C).  

Found, %: C 73.10; H 7.94; N 2o77o Calculated for C31HtlNOs, %: C 73.34; H 8.14; N 2o75. 
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S U M M A R Y  

1. The reac t ion  of 16~, 17c~-epoxypregnenolone with p r i m a r y  a romat i c  amines  (aniline, p-toluidine,  
and p-anisidine)  has  been studied.  The reac t ion  products  a r e  amino der iva t ives  of D - h . m . s t e r o i d s :  16fl- 
ani l ino-  (IIa), 16fl-p-toluidino- (IIb), and 16fl-p-anisidino-3fl ,  17ao t -d ihydroxy-17af l -methy l -D-homoandros t -  
5 -en -17-one  (IIc). 

2. The s t r u c t u r e  and configurat ion of the compounds (IIa, b,  and c) obtained have been shown by a 
s e r i e s  of chemica l  reac t ions  and by p h y s i c . c h e m i c a l  methods .  

3 ° The ace ty la t ion  of IIa with acet ic  anhydride in pyridine leads to the fo rmat ion  of 16fl-anilino-3fl, 
17ac~-d iace toxy-17af l -methy l -D-homoandros t -5 -en-17-one  (III)° 
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