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S Y N T H E S I S  OF 1 6 - D E H Y D R O - 1 6 - A L K Y L ( A R Y L )  

P R E G N A N E S  F R O M  O , N - D I A C E T A T E S  OF  

1 6 - A  L K Y L  (A R Y L )  P S E U D O S O L A S O D I N  ES 

/ 

E.  S. B e l e n ' k a y a ,  L.  M. M o r o z o v s k a y a ,  
L. I. K l i m o v a ,  a n d  G. S. G r i n e n k o  

UDC 615,357.453.012.1 : 542.91 

We have already reported [1] on the synthesis of O,N-diacetates of 16-alkyl(aryl)pseudosolasodines (I). 
In the present  work, we report  on the conversion of the lat ter  into 16-dehydro-16-alkyl(aryl)pregaanes (IV), 
which are the starting compounds for the synthesis of several  steroid preparations (betamethasone, melen- 
gestrol acetate, superlutia) with a fl-methyl or  methylene group in the 16-position of the molecule. 

A C A O ~  
a R=OH~ 
b R =O2H~ 
c R =06H5 
d R=H 

~ OCOC'HT_CH?. j . .  ? j[.,. .(D 
A , J .  l__J R �9 i 

ACO s A C O / ' ' I ~ /  ~'a-d 

l ?"9 
oo 

AoO~~~a_d R 

Compound I was converted into IV by a known method [2], consisting in the oxidation of the double bond of 
pseudosolasodine O,N-diacetate (Id).with sodium dichromate in acetic acid, followed by splitting of the ester 
side-chain of the oxidation product by boiling it in glacial acetic acid. This method is used on an industrial 
scale for the preparation of dehydropregnenolone acetate (IVd) in high yields at the oxidation stage (70-75%), 
and at the splitting stage (90-95%) [3, 4]. The total yield of IVd based on Id is 65-70%. In the case of 16-alkyl- 
(aryl)pseudosolasodines (In-c), under the above conditions, the end products IVa and c were obtained in lower 
yields (about 50 and 20%, respectively), while IVb was obtained in t race amounts only. During a chromato- 
graphic study of the mother liquors af ter  the crystallization of IVa-c, 16-alkyl(aryl)-3fl-acetoxy-20-hydroxy- 
5-bisnorcholene-22,16-1aotones (IIIa-c) were obtainedas the side products of the oxidation of Ia-c. We had 
already obtained similar  hydroxylactone (IIId), which is unsubstituted in position 16, during the oxidation of 
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TABLE i. 

Corn  - 
pound 

Ilia 
IIIb 
IIIc 

M~.lting 
p o i n t ,  

'C 

222--4 
214--7 
252--5 

Phys icochemica l  Characterist ics  of Lactones i lIa-c 

IR spectrum, Found, % Empirical [ 
em-~ C H formula C 

3520, 1750, 1720 71,85 8,80 [ C=6HseO 5 72,52 8,89 
75,28 8,00 3400, 1770, 1740 74,83 8,11 1C~HssO5 

TAB [.F, 2. 

C o m  - 
pound 

IIIa 
l l lb  
Illm 

Values of Chemical  Proton Shifts of  Lactones IIIa-c 
Angular CH s 

C=, ] C,, 

0,77 d 0,95 0,79 0,96 
0,91 1,00 

Note. s - singlet; 

CHa at C=e 

1,52 s 
1,53 s 
1,49 s 

OAc 

1,97 s 
1,97 s 
1,97 s 

i " a t  Ca a t  Ci 
R at  Ca, 

I I 
4,53 m[ 5,29m [ 1,59 s 
4,56 ml 5,33 m I 0,96tr 
4,54 m 5,30 m 7,3 rn 

t r - t r i p l e t ;  m - m u l t i p l e t .  

pseudosolasodine O,N-diacetate (Id} [3]. However, the oxidation of Ia-c leads to the formation of the co r r e s -  
ponding lactones in a higher yield than in the case of Id. The shift of the oxidation reaction for Ia-c containing 
substituents in the 16-position in the direction of formation of the hydroxylactones IIIa-c is apparently due to 
s ter ic  hindrances occurring in the course of the main reaction with the formation of IIa-c. In the latter, the 
bulky substituents of the cyclopentane ring are  present in a screened conformation. We obtained the hydroxy- 
lactones IIIa-c for the f irs t  time, and their  character is t ics  are given in Tables 1 and 2. 

During the oxidation of Ib, followed by boiling in acetic acid, we isolated, af ter  the chromatography, 16- 
ethyl-16fl - 6-acetylamino-y-methylvaleryloxy-3/3-acetoxy-5-pregnen-20-one (II) instead of the expected IVb. 
The lat ter  had an exceptional stability, compared with II (R =I-I}, not only during boiling in acetic acid, but also 
during thermal  treatment:  when heated in dimethylformamide; the product remained unchanged. 

The es te r  chain in IIb could be split by boiling the compound in acetic acid containing a small amount 
(10%} of concentrated hydrochloric acid. Under these conditions, we obtained IVb in a yield of 40%. The split- 
t ingofthe es te r  group in IIc in a mixture of acetic and hydrochloric acids also increased the yield of IVc to 
40%. 

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

The LEt spect ra  were  run on a UR-10 apparatus in mineral  oil, the PMR spect ra  on the JNM-4H-100 
apparatus in deuterochloroform with te t ramethyls l lane  as the internal standard.  The chemical  shifts a re  given 
on the 6 - sca le .  P repara t ive  chromatography was ca r r i ed  out on silica gel, brand L40/100 (Chemapol). 

3 /3-Acetoxy-16-methyl-5 ,16-pregnadien-20-oue (IVa}. A solution of 2 g of sodium dichromate in 10 ml of 
acet ic  acid is added in one port ion at 20~ with s t i r r ing ,  to a solution of 4.26 g of Ia in 40 ml of glacial  acetic 
acid. The t empera tu re  in the mixture increases  to 43-45~ The mixture is s t i r r ed  for 10 min, and af ter  the 
addition of 0.3 g of sodium sulfite, it is boiled for  3 h. Whencool ,  55 ml of water  is added, the precipi tate  i s  
fi l tered, washed with water ,  dried, and reerys ta l l i zed  from ethanol. Yield of IVa 1.4 g, mp 172-174~ [5]. The 
alcoholic mother  l iquor is evaporated to dryness ,  and the residue ehromatographed on silica gel. Elution with 
a benzene - ch loroform mixture (8 : 2) yields another  0.3 g of IVa. Total yield 1.7 g (55%). Elution with a 
b e n z e n e - c h l o r o f o r m  mixture (6:4) yields 0.32 g of IIIa. 

3 /3-Acetoxy-16-ethyl-5~16-pre~aadien-20-one (IVb)~ A) A s o l u t i o n o f l . 2 g o f s o d i n m d i e h r o m a t e  in 5 ml  of 
acet ic  acid is added to a solution of 2.7 g of Ib in 30 ml of acetic acid, and the react ion is ca r r i ed  out as d e -  
s c r i bed fo r  In. When cool, the mixture is diluted by 40 ml of water ,  and the oily product is extracted by methy-  
lene chloride.  The extract  is then washed with a sodium bicarbonate solution and water ,  the solvent is distilled 
in vacuo, and the residue chromatographed on sil ica gel. Elution with benzene yields 0.04 g of IVb, mp 139- 
143~ [6]. Elution with a b e n z e n e - c h l o r o f o r m  mixture (3:7) yields 0.54 g of IIIb, and with chloroform,  0.8 g 
of  II (R=C2HIs), mp 96-98~ {from ether}. Found, %: C 71.03; H 9.3; N 2.55. C3sHHs106. Calculated, %: C 71.06; 
H 9.22; N 2.51. IR spect rum,  em- l :  3290, 1730, 1675, 1635. PMR spect rum,  ppra: 0 .97s(angularCH3) ,0 .84  m~- 
(UI-I 3 at C25, ~Hts}, 1.96 s (CHsCO), 2.18 s (CHsCO), 3.07 t r  (CH 2 at C26), 4.51 m (H at C3) , 5.30 (H at C6), 6.0 (NIt). 
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B) A 2.85 g port ion of IB in 25 ml of glacial  acet ic  acid is oxidized by a solution of 1.2 g of sodium di- 
chromate  in 5 ml of acet ic  acid, as desc r ibed  under  A. After  oxidation and addition of sodium sulfate, 3 ml of 
concentra ted  hydrochlor ic  acid is added, and the mixture  is boiled for  2 h. The solution is poured into water  
and ex t rac ted  with methylene chloride.  The ex t rac t  is dist i l led in vacuo, and the residue ehromatographed on 
si l ica gel. Elution with a b e n z e n e - c h l o r o f o r m  mixture  (1 : 1) yields 0.8 g of IVb (40%). 

3p-Ace toxy-16-phenyl -5 ,16-pregnadien-20-one  (IVc). A) A 1.68 g port ion of Ie is cleaved, as descr ibed  
for  In. Yield of IVo 0.2 g, mp 220-222~ (from ethanol). Found, %: C 80.67; H 8.30. C2sHs603. CalcuLated, %: 
C 80.51; H 8.33. IN spec t rum,  cm- l :  1728, 1670, 1610. P M 2  spect rum,  ppm: 1.07, 1.14 s (angular CH3) , 1.88 
s (CHsCO) , 2.04 s (CHsCO) , 4.61 m (H at Ca) , 5.42 m (H at C6) , 7.31 m (C~Hs). 

Af te r  r ec rys ta l l i za t ion  of IVc, the mother  l iquor is chromatograohed on sil ica gel. E l u t i o n w i t h a b e a z e n e -  
ch lo roform m i z ~ r e  (3 : 7) yields  0.15 g of Hie. 

13) A 1.1 g port ion of Ie in 12 ml of acet ic  acid is oxidized by a solution of 0.46 g of sodium dichromate  
in 4 ml of acet ic  acid.  The mixture  is reduced with sodium bisulfite,  1.5 ml of concentra ted hydrochlor ic  acid 
is added, and the mixture  is boiled for  1 h. The solution is poured into water ,  and the precipi ta te  Is f i l tered,  
dr ied,  and chromatographed on si l ica gel. Yield of IVc 0.3 g (39.5%). 
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H A L O G E N A T I O N  O F  8 - H Y D R O X Y Q U I N O L I N E  

W I T H  I O D I N E  T R I C H L O R I D E  I N - H Y D R O C H L O R I C  A C I D  

A.  P .  Z u e v ,  V.  K.  E r m a k o v a ,  
a n d  M. G. P l e s h a k o v  

UDC 615.28:547.831] .012.1 

The synthesis  of 5-chloro-7- iodo-8-hydroxyquinol ine  (I), the pr incipal  compound in the s e r i e s  of chemo-  
therapeut ic  and antiseptic  prepara t ions  [1], can be c a r r i e d  by severa l  methods [2-8]. 

The p resen t  paper  desc r ibes  the study of the mechanisms of halogenation of 8-hydroxyquinoline (II) by 
iodine t r ich lor ide  (III) in hydrochlor ic  acid. These mechanisms have act yet been investigated. 

HIC14~HO1 ~- IC15 ,,, = IO1 + C1 z 
III 

Quantitative and qualitative analyses  by g a s - l i q u id  chromatography and m a s s - s p e c t r o m e t r i c  methods of 
the in termediate  and end products  under  different  conditions of car ry ing  out the react ion showed that the halo- 
genation of compound II by III proceeds  in success ive  para l le l  react ions (scheme top of next page). 

This react ion is cha rac t e r i zed  by the fact that in hydrochlor ic  acid, compound II and its halogen der iva t ives  
are  able to form in te rmoleeu la r  complexes  VII-X with iodine chloride and hydrogen chloride,  which a re  r e -  
moved f rom the react ion mixture  in the form of a prec ip i ta te  (anin termedia te  product).  After  separat ion and 
t r ea tmen t  with water ,  the complexes  decompose with the format ion  of mono- and dihalo der ivat ives  of II (the 
end product) .  
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