
Tetrahedron Letters, Vo1.22, No.38, pp 3797 - 3800, 1981 0040-4039/01/393797-041602.0010 
Printed in Great Britain 01961 Pergamon Press Ltd. 

STEHEOCHEMICAL STUDIES, 475 SATURATED HETEt<GCYCLE:i, 25? 

A SIMPLE STEREOSPECIFIC SYIJTtiESIS OF OXiiZ/\STEKOIOS 

GBbor BernBthn, Ferenc FiilBp, Gyulo Argay’. Alajoe K&lm&n+ and PB1 :;ohsr++ 

(WInstitute of Pharmaceutical Chemistry, University I.ledical School, II-6720 

Szeged, EStvije u. 6; +Central Research Institute of Chemistry, Hungarian 

Academy of Sciences, H-1525 Budapest, P.O.B. 17; ++I;GYT Pharmacochemical 

Works, H-1475 Budapest, P.O.3. 100, Hungary) 

Summary: 8-Aza-12-oxasteroids have been synthesized in a simple 

three-step process. As a consequence of two stereocontrolled 

react ions, the product is a stereospecifically homogeneous isomer 

with all-t rans ring junctions ; its structure has been determined 

by ‘t-l and ‘3 C NHR spectroscopy and X-ray diffraction. 

As a continuation of our synthetic and stereochemical studies on 

bicyclic* and t ricyclic 
3 saturated compoullde containing two heteroattills, our 

present aim was the synthesis and stereochemical investigation of htitero- 

steroids of type 2. During the past ten years, increasing interest 11,~a Lcen 

attached to the synthesis of heterosteroids for piIarmacologica1 purl)tist,L; 
4 

and their structures have been widely studied. 5.6 
C;f the S-azoeteruld 

derivatives, dl-trane-3-methoxy-8-aza-l9-r~or-l7~-pregna-l,S,~-trie~~-~~~~-~~n- _- 

17-01 hyd rob romide , Eetrazinol hydrobromide, is used as on oeetrogen. Tile 

structures of these compounds have frequently beet1 suijetantiated by :;-ray 

analysis. 
7 

This paper deals with the synthesis and stereochemistry of the 

oxazaeteroide 2. 

The refluxing of homoveratrylamine vlith cyclopcntene oxide or cyclohexcne 

oxide for 10 h in ethanol gave k and &,8 respectively. Compound 1 roils re- 

fluxed in benzene with the etoichiometric amount of ethyl chloroacetare in the 

presence of NaH (50:; dispersion in mineral oil; 10:; excess). The usual work-up 

(dilution with ether, washing with hydrochloric acid, drying and evaporation) 

afforded compound 2, 
9 

which was converted into 2 by means of Biechler- 

Napieralski cyclization (CHC13, POC13). The residue obtained on evaporation 
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to dryness was treated with aqueous NaHC03 solution to give the base 4. 

10 
Compound & separated in crystalline form, whereas 4a was an oil. 

On extraction with ether, evaporation and NaBH4 reduction in methanol 

at room temperature, * gave 5a, 11 
the yield, calculated for 3a, being 7?k. 

Similar reduction of the recrystallized 2 afforded 212 in 965; yield, 

Hydrogenation of the crude reaction products 2 and 3b et room temperature - 

and atmospheric pressure in the presence of l@i palladium-charcoal catalyst 

gave 5a and 5b in 5796 and 54% yield, respectively; the yields of the Na8H4 

reduction were 63% and 6PL, all calculated for 2. 

2: n=l 

b: nn2 * CH,O 

C HjO 

Compounds 2 and 2 obtained by different reduction modes were found to 

be spectroscopically identical. The 
1 

H NMR spectrum of each crude product 

indicated the presence of a single diastereomer. A compound of type 5, 

containing three chirality centres, can exist as four diastereomers (r-9, 

5 
t-13, t-141 r-9, t-13, c-14; L-9, c-13, t_-14; and r-9, c-13, c-14) . 

No: Yield 
W! M.p. ‘C Solvent I.R. bandsbcm” Notes 

J= 92 86-88 EtOAc 3250c, 3130’ ‘All products gave sotisfac- 

3280c, 3130d tory microanalyses; 
b 

Ib 88 101-104 EtOAc on a 

& 83 102-104 Et20-Me2C0 164!je 
Perkin-Elmer 325, in KBr 

pellets; 'pNH: sharp, strong; 

2b 89 118-119 EtOAc 164Se dvOH : 

* 92 138-142 Et20-Me2C0 3105f, 1635h fV 

broad, strong; epc=o; 

(C&H); gsee text; h%x 

151-152 Et20-Me2C0 2795, 2750i 
bands of unsaturated hetero- 

5a g ring 
i 

iSohlmann bands of 

5b 9 113-115 Me2C0 2770, 2730’ saturated N-containing ring. 
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Cleavage of the epoxide ring gives solely the trans product; this 

reduces the number of possible diastereomers to two. Reduction then gives the 

L-9, t-13, c-14 all-trans isomer stereospecifically, as it is the sterically 

end thermodynamically favoured variant of the two possible diostereomers. 

The coupling constants 
11.12 

derived from the double doublet of H-9 in 

compounds z,b confirm the axial position of this hydrogen: one of the 

coupling5 between H-9 and the adjacent methylene protons is revealed in a 

splitting of 10 Hz, arising unambiguously from a diaxial interaction, Since 

the trans arrangement of H-9 and H-14 is very improbable for steric reasons 

(there is strong steric hindrance between H-9 and H-152 in all conformations), 

the configurations given in formulae are the only possible ones. 

Q 0.54 

‘p 335.1° 

0 130.8O 

AC2 6.2’ 

C 

0.58 

132.2 

176.4 

0 

0.45 

20.4 

(chair) 

2.9 

.The crystel etructure of 5a was solved in the centric monoclinic space - 

group P21/n by direct methods using the MULTAN program 
13 

refined to a final R 

of 0.059 for 2534 independent computer diffractometer data 
14 

. The molecular 

geometry 
15 

indicating the trans-trans B/C and C/D ring anellations and the -- 

hetero atoms at the correct places is shown in Figure 1. As shown by the 

puckering 
16 

and asymme t ry 
17 

parameters 1 is of half-chair conformation with a 

twofold axis bisecting bond C7-N9, C assumes the usual chair conformation, 

while g exhibits a half-chair conformation with C2 symmetry crossing atom 

C16, The bonding around the N and hetero atoms agrees with data reported in 

the literature. 
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