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OUR previous Communicatioill reported the first 
total synthesis via (Ia) and (Ib) of the 8,13-diaza- 
steroid system in the form of Ae(14)-immonium 
salts [(IIa) and (IIb) 1 .  Subsequent work has 
resulted in the conversion of these immonium 
salts to the 8,13-diaza-18-noroestrone methyl ethers 
[(IVa) and (IVb)] by reductive procedures using 
sodium borohydride or PtO,. 

By a one-step reductive cyclization of (Ia),  
indicated earlier as our objective,, Taylor and 
Lenard recently prepared (IVa) by means of 
Pt0,-reduction in ethan01.~ The ( 1lTa) obtained 
by this method proved to be identical with that 
prepared from the immonium salt (IIa).? JVe 
have found that sodium borohydride will also 
reductively cyclize (Ia) to (IVa). 

With PtO, catalyst in ethanol, the unsubsti- 
tuted compound (IVd) was prepared as the HC1 
salt (m.p. 269-273", decomp.), as was the 3- 
benzyl ether (IVc) (m.p. 174-176'). 8,13-Diaza- 
18-noroestrone (IVe), the analogue of oestrone 

itself, was readily obtained froin the benzyl ethers 
[(Ic) or (IVc)] with Pd-C in ethanol (m.p. 230- 
232", decoinp.). Reduction of the lactams [(IVa) 
and (IVb)! was readily accomplished with an 
excess of lithium aluminium hydride to give the 
cyclic gem-diamines (IIIa) and (IIIb) (m.p. 123- 
124" and 77-79', respectively). 

The structures of (IV) have been uncertain, 
particularly the configuration a t  positions 9 and 14. 
Hence an X-ray crystal structure determination of 
(IVa) was undertaken. The compound crystal- 
lizes in space group P2,/n with c$l parameters 
a = 7.531, b = 29.917, c = 7.637 A, /3 = 116-9', 
and Z = 4. A total of 2154 measurable reflections 
were recorded on a Supper-Dates diffractometer. 
The structure has been refined to R = 0.068. The 
result, shown as an ORTEP drawing4 in the 
Figure, agrees with structure (IVa). The hydro- 
gens a t  positions 9 and 14 are both Q. The overall 
molecular structure is similar to that of 4-bromo- 
oestrone5 except for the following differences: the 

Taylor and Leiiard (ref. 2) report n1.p. 166-167" for the dimethyl ether (IVa). \Ve found a higher m.p., 171- 
172". 
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FIGURE. 
express the thermal molion of the non-hydrogen atonas. 

ORTEP drawing of the molecule viewed at an angle of 60” from the normal to ring-a. The  ellipsoids 
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amide character of atoms C-14, N-13, C-17, C-16, 
and the oxygen a t  C-17 is demonstrated by the fact 
that they are nearly coplanar and their bond angles 
and bond distances agree with those found in amide 
groups. The D-ring has a /3-envelope configuration 
with C-15 0 .34  A above the plane defined by the 
other D-ring atoms as compared with the a envelope 
configuration with C-14 below the D-ring plane 
found in 4-bromo-oestrone. The c-ring is a slightly 
distorted chair form with C-9 0.71 below and 
N-13 0.53 above a least-square plane through 
C-14, K-8, C-12, C-11. The B-ring, which 
approaches the half-chair configuration, differs 
from 4-bromo-oestrone, which is in an envelope 
configuration. 
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