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Summary: 8-Aza-l2-oxasteroids have been synthesized in a simple
three-step process, As a consequence of two stereocontrolled

reactions, the product is a stereospecifically homogeneous isomer

with all-trans ring junctions; its structure has been determined

by lH and 13c NMR spectroscopy and X~ray diffraction,

As a continuation of our synthetic and stereochemical studies on
bicyclic2 and tricyclic3 saturated compounds containing two heteroatous, our
present aim was the synthesis and stereochemical investigation of hetero-
steroids of type 5, During the past ten years, increasing interest huo been
attached to the synthesis of heterosteroids for pharmacological purposus4

6 Gf the 8-azasterovid

and their structures have been widely studied.b
derivatives, dl-trans-3-methoxy~-8-aza-19-nor-17a-pregna~1,3,5-trien-20-yn-

17-0l hydrobromide, Estrazinol hydrobromide, is used as an oestrogen. The

structures of these compounds have frequently been substantiated by {-ray
analysis.7 This paper deals with the synthesis and stereochemistry of the
oxazasteroids 5,

The refluxing of homoveratrylamine with cyclopentene oxide or cyclohexene
oxide for 10 h in ethanol gave la and ;Q,B respectively, Compound 1 was re-
fluxed in benzene with the stoichiometric amount of ethyl chloroacetate 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)

9

afforded compound 2, which was converted into 3 by means of Bischler-

Nepieralski cyclization (CHC13, POCly). The residue obtained on evaporation
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to dryness was treated with aqueous NaHCO3 solution to give the base 4,
Compound 59}0 separated in crystalline form, whereas 4a was an oil,

On extraction with ether, evaporation and NaBH, reduction in methanol
at room temperature, 4a gave §g,1l the yield, calculated for 3a, being 77%.
Similar reduction of the recrystallized 4b afforded 2212 in 965 yield.
Hydrogenation of the crude reaction products 3a and 3b at room temperature
and atmospheric pressure in the presence of 10% palladium-charcoal catalyst

gave 5a and 5b in 57% and 54% yield, respectively; the yields of the NaBH ,

reduction were 63% and 67%, all calculated for 2,
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Compounds 5a and 5b obtained by different reduction modes were found to

1H NMR spectrum of each crude product

be spectroscopically identical, The
indicated the presence of a single diastereomer, A compound of type 5,
containing three chirality centres, can exist as four diastereomers (r-9,

t-13, t-14; r-9, t-13, c-14; r-9, c-13, t-14; and r-9, c-13, c-14)°

No8 Yf%?dﬁ M.p. °C Solvent I.R. bands®cm™+ Notes
92 86-88 EtOAC 3250°, 31309 2All products gave satisfac-
b
88  10l-104  EtOAc 3280°, 31309 tory microanalyses; “on a
e Perkin-Elmer 325, in KBr
83  102-104 Et,0-Me,CO 1645 pollots; €3¢ sharp, strong;
89 118-119 EtOAc 1645° ybH' broad, strong; Dcno,

8 .
COo 3105f‘ 1635h v(c CH)D see text; DCEC

92 138-142 EtZO-Me
bands of unsaturated hetero-

2

g  151-152 Et_0-Me,CO 2795, 2750%

2 2 ring; igohlmann bands of
g 113-115 Me,CO 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
r-9, t-13, c-14 all-trans isomer stereospecifically, as it is the sterically
end thermodynamically favoured variant of the two possible diastereomers,

1,12 derived from the double doublet of H~3 in

The coupling constants
compounds 5a,b confirm the axial position of this hydrogen: one of the
couplings between H-9 and the adjacent methylene protons is revealed in a
splitting of 10 Hz, arising unambiguously from a diexisl 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-15a in all conformations),

the configurations given in formulae are the only possible ones,

B [ D

Q 0,548 o0.58 0,45
v 335,1° 132,2 20.4
0 130.8° 176.4 (chair)

Ac, 6.2° - 2.9

-The crystal structure of 5a was solved in the centric monoclinic space

group P2,/n by direct methods using the MULTAN program13 refined to a final R

14

of 0,059 for 2534 independent computer diffractometer date  , The molecular

geometryl5 indicating the trans~trans 8/C and C/D ring anellations and the

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

puckering16

and asymmetry17 parameters B is of half-chair conformation with a
twofold axis bisecting bond C7-N8, C assumes the usual chair conformation,
while D exhibits a half-chair conformation with C, symmetry crossing atom
Cl6, The bonding around the N and hetero atoms agrees with data reported in

the literature,
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