Tarehedan Vol M, pp. 35783577
© Perpamos Pross Lad, 1970, Prisaed in Grst Britsin

SOME NEW RING-p SECO STEROIDS
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Abstract—The Beckmana bm product, 3-methoxy-17-0x0-16,17-secoestra-1,3,5(10)-trien-16-nitrile (2)
has boen reduced by LAH giving the expected 3-methoxy-17-hydroxy-16,17-secoestra-1,3,5(10-trico- 16-amine
bydrochioride (3) aad 3-methoxy-17-0xa-D-bomoestrs-1.3.5(10)-trieo- 160l (4), by & presumed acighbouring grovp
participation of 17-OH gromp in the intermediary formed l&modmvm(A)Thcmoldhsbem
proved by an altersative syathetic route by reduciag 3-methoxy-17-o0xa-D-homoestra-1,3,5(10)-trien- 16-00e (7)
with di-iso-butylakoasin: .

hydride.

In our previous papers in the androstane’ and estrone’
series we reported the syntheses of two ring-D seco
chywl?-ddeby&: as products of the Beckmann
fragmentation reaction of the com:spondnn 178-
hydroxy-16-oximino derivatives. The primary fragmen-
tation products can be used for syntheses of other ring-p
seco steroids, as well as a certain number of D-hetero
steroids. In addition, the investigations of Baran® showed
that some ring-D seco steroids of the estrone series, and
mmdwnnvumhubummnubm
considerable hypocholesterolemic activity, while their
utromscnvuynqmdepreued

Having in mind these facts, we intended to synthesize
the 16-amino-17-hydroxy-D-seco derivative of estrone 3-
methyl ether, and to submit this compound to phsr-
macological cxamination, as & potential agent in therapy
of atherosclerosis. We sclected as a starting material the
pnmarylleckmnnlrwnemnonpmduclof}whoxy-
17 B-hydroxyestrs-1,3,5(10)tricn-16-00¢  oxime (1):
3 - methoxy - 17 - oxo0 - 16,17 - socoestra - 1,3,5(10) -
tiren-16-aitrile (2). However, reduction of 2 with LAH
in absolute THF afforded two products (3 and 4, Scheme

1). Working uvp the reaction by CHCly-extraction of the
wdﬁedaqmouswdtheprodxm(pﬁ-l)w
found, , both reduction products guantita-
uvelymtheCl{Cl,hya As the hydrochloride 3 could
be chromatographed without any observable change, we
assumed a strong intramolecular H-bond in 3.

Separating the products by chromatography on silica
gel, we isolated 3 and 4 in a pure form. Based on spectral
dats, we assumed the more polar compound (yield 46%)
be 3-methoxy-17-hydroxy-16,17-secoestra-1,3,5(10)-trien-
16-amine hydrochloride (3). Treating 3 with KOH in
methanol the free bese: 3-methoxy-17-hydroxy-16,17-
secoestra-1,3,.5(10)-trien-16-amine (5) was prepared, but
due to its instability we did not suceed in getting a
satisfactory elemental microanalysis. However, the IR
spectrum of freshly prepared aminoakcobol 5 showed a
noticable band for the free amino group at 3360cm™*,
and disappearance of bands at 3270 and 2700-2400 cm ™'
(for NH,*). The crude aminoalcobol § was also con-
verted to the corresponding oxalate 6.

For the less polar reduction product, isotated in 13%
yield, we assumed the structure 4, based on spectral
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data, as well as the reaction with Fehling solution.
Namely 3-methoxy-17-oxa-D-homoestra-1,3,5(10)-trien-
16-0ne (7) was formed as the main product upon beating
the ethanol solution of 4 with Fehling reagent. We
assumed the compound 4 to be the partial reduction
product of the nitrile function,* including the participa-
tion of the neighbouring C,-OH group. Namely, we first
supposed the addition of C,-OH group to the inter-
mediary formed 16-imino group (A, Scheme 2), followed
by the formation of a noareducable product (A).
Subsequent hydrolysis of A’ gave the cyclic bemiacetal 4,

The structure of 4 was finally proved by a selective
reduction of Ilactome 7 with di-iso-butylaluminiom
hydride, according to the procedure of Schmidlin and
Wenmin’(schemehnda_xpaimnnl).

The crude reduction product was purified affording the
cychchcmnoetnl‘(?%ywld)mdthecychcetha’(ll%
yield), as a si

Etha’mdwmedfromhﬂm?ufoﬂam
LAH reductioa of 7 sflorded diol 8, which on treatment
with p-toluenesulfonyl chioride led to the formation of
3-methoxy-17-oxa-D-homoestra-1,3,5(10)-triene (9). The
cyclization of § to 9 bas been explained by the parti-
cipation of the neighbouring C;-OH group (of neopentyl
type) in the intermediary formed C,e-monotosilate B
(Scheme 4).

Comromdstmd’wmprevnnlysymhumdby

from 3-methoxy-17-oxa-D-bomoestra-
lJ,S(lO)-ml‘lwne The experimental procedure we
used provided, however, a higher yield of the ether 9.
Also!hcsymhuuofhctonﬂdncdyfmm}-nethoxy-
178-hydroxyestra-1,3,5(10)-tricn-16-one oxime (1),
mote convenient than that described eartier.*

EXPERDMENTAL
The m.p. are uncorrected. The IR spectrs were recorded in
KBR pellets with a Perkin-Elmer IR spectrophotometer, Model
457, and NMR spectra with a Varias 60A spectrometer with TMS
s the intersal standard. Chemical shifts (8) are expresed in parts
per milion. Mass spectrs were recorded with a Varian CH-$
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3-Methoxy-17-020-16,17-secoestrs-1.3,5(10)- triex - 16-nitrile(2) }
Compound 1 (1, 3.17 mmol, fnely ground and dried for 3br at
120" and p-wory! chioride (ls. S.ﬁ-nol) were dis-
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ollowed by water (500 ml), acidified with diwee

1, amd extracted with CHCl, After drying the
Cﬁa,rmvad in secno and the residue was further
colamn chromalography o silics gel (100g; CHCY,
MeOH9: 1), affording 0.53g (46% yield) of 3, mp. 212", nd
026 g of sa ofly product, which by rechromatograpdy oa sidica
el (20g; beareoo-BtOAc/2:1) gave 0.13g (13%) of 4, m.p.
156-8". C. 3 [R 3400, 3270, 2700-2400, 1605, 1525, 1500,
1250, 1150, 1070, 1050 and 820cm™'; mass spectrum mie 30.4
(W-QY°, 13), 303 (13), 273 (55), 256 (34), 45 (100) aad 31 (2.
Found: C, 66.96; H, 8.64; N, 4.22, CuH y CINO,; requires: C, §7.06;
H, 8.53: N, 4.12%. Compouad 4: IR 3400, 2940, 2870, 1610, 1500,
1260, 1140, 1120, 1030, and 780 cn*; NMR (CDCly) 1.0 (s 3H), 2.8
(m; 2H), 3.35 (quartet; 2H), 3.75 (s; 3H). 4.55 (m; tH), 645 (d: IH),
6.60 (quartet; 1H), and 7.10 (d; 1H); mass spectrum mfe 302 (M°*,
100), 174 (31), 173 (04), 187 (34), 55 (38), 43 (43) and 31 (53). (Found:
C. 75.81; H, 8.36. C o} 50, requires C, 75.50; H, 8.61).

. 3-Methoxy-17-hydroxy-16,17-socoestra-1,3,5(10)-triem-16-amine

spectrometer. (S) and S-oxalate (6). KOH (0.2g, 3.56 mmol) was dissolved in
_CHiQH
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Some acw ring -D $6c0 steroids

MeOH (50 ml) and 4 (1 g, 2.94 mmol) was added. After 30 min the
soin was diluted with water (500 ml), the solid was collected.
washed thoroughly with water and air dried (0.85 g; 96% yieid, m.p:
158°). ization from methylene chioride-hexane (1:2) gave
0.76 g (85%) 8, m.p. 164-6°. IR 3360, 2950, 1605, 1500, 1260, 1060 and
1030 cm™'; mass spectrum m/e 303 (M°, 25), 273 (100), 256 (75), 178
(60), 44 (98) and 30 (85).

Compound § (0.76 5. 2.51 mmol; m.p. 164-6*) was dissolved in
abs Et,0 (10 ml) and a sota of oxalic acsd (0.3 g, 3.33 mmol) in
sbs Et,0 (Smi) was added. whereupon 0.90g (9¥%) of ¢

C3HyNO, requires C. 64.10; H, 7.94; N, 3.56%).
Reduction o{ }umy -17-0xa- D-MQIJJ(IO)-M

3 Methoxy-16,17-secoestra-1,3,5(10)-trien-16, l7-ﬁol @®). To a
suspeasion of LAH (1, 26.4 mmol) in abs THF (10 ml) a soln
of 7(1g 3.33mmol) in abs THF (10ml) was added dropwise.
Mmmtﬁeml«lhumtzap and for another
br at the bp, MeOH (20 ml) and then water (1000 ml) was added
and the suspession acidified with dii. HCI to pH=5. The
sepanated sobid was washed thoroughly with water and air dried
0.89 g; 86% yield, m.p. 146-8"). Recrystallization from methylene

P

sn

chioride-bexane (1:2) afforded 0.62 g (61% yield) of pure 8, m.p.
151-3° (tit mp® 147°). IR 3260, 2960, 2865, 2430, 1600, 1500, 1240,
1030, and 820cm™'; NMR (CDCly) 0.70 (s; 3H), 2.70-4.20 (}1H),
6.45 (d;1H), 6.60 (quartet; 1H), and 7.10 (d; 1H); mass spectrum
mie 304 (M°, 87), 41 (69), 174 (100), 173 (50), 147 (45), 41 (36), 36
(46) aad 31 (33).

3-Methoxy-17-0xa-D-homoestra-1.5(10)-triene (9). Compound
8 (1g, 326mmol) and p-toluensulfoayl chioride (0.75g,
3.94 mmol) were dissolved in abs pyridine (20 ml). The mixture
was kept at room temp. for 48 br, then poured isto an excess of
cold dil HC, aad extracted with CHCl,. From the dried extract
CHCl, was removed ia sacwo and the oily product purified by
columa chromatography (100g silica gel; benzene-
EtOAC/98:2)); the yield of 9: 0.79g (84%), m.p. 95° (lit. m.p.!
95%). IR 2970, 2850, 1610, 1575, 1500, 1260, 1150, 1130, 1100, 1080,
1040, 1030, 970, 830, 815, and 780 ca™'; NMR (CDCl,) 1.00 (s;
1H), 3.20 (quartet; 2H), 3.70 (s 3H), 3.75 (quartet; 2H), 6.45 (d;
1H), 6.60 (quartet; tH), and 7.10 (d; 1h); mass spectrum m/e 286
(M*, 12), 31 (100), 30 (39) and 29 (71).
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