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tracts were evaporated to dryness in vacuo and the solid residue
was recrystallized from THI'-petroleum ether to give 1.1 g (549)
of a solid: mp 167-168° dec; ir, 3.05 (s) with shoulders at 3.0
and 3.15 (assigned to NHOH), 5.75 (sydnone CO), and 6.2 u

(aromatic). Anal. Caled for GCsH:N;Os (IIf): N, 21.75.
Found: N,21.41.
3-[p~(N,0-Diacetylhydroxylamino)phenyljsydnone (IIg)—A

mixture of 1 g of IIf and 15 ml of Ac,O was heated at 100° for 3
hr. The reaction mixture was evaporated to dryness under re-
duced pressure and the residual solid was recrystallized from
acetone (Darco)-petroleum ether to give 0.82 g (57%) of a solid:
mp 171-173°; ir, 3.2 (syduone C-H), 5.55 (sydnone CO), 5.73
(O-Ac superimposed by second syduone CO peak), and 3.9 u
(N-Ac). Anal. Caled for CHuN;O; (IIg): C, 51.98; H,
3.97; N,15.16. Found: C,52.15; H, 4.38; N, 15.25.

Reduction of 3-[p-(Hydroxylamino)pheny!]sydnone (IIf).—A
mixture of 0.5 g of IIf and 2 g of Fe powder was added to 50 ml
of 29, AcOH at 95° and refluxed for 12 min. The reaction mix-
ture was worked up as described for IIb, and 0.32 g (709;) of a
solid, mp 195-196° dec, was isolated. It was identified as I1b
by mixture melting point and ir analysis.
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As part of a continuing study of the chemical and
biological properties of 1l-alkylated steroids,!' we
prepared a representative 3-deoxypreguane of this
series, namely, 118-hydroxy-11a-methyl-58-pregnan-
20-one. Two convergent syntheses, the one originating
with an 11-oxo steroid and the other with an 114-
hydroxy-11a-methyl steroid, established the structure
of the product.

3a-Hydroxy-58-pregnane-11,20-dione? was converted
to the methanesulfonate, which upon treatment with
boiling 2,4,6-trimethylpyridine gave a low-melting
solid, difficult to purify, presumed® to be largely 58-
pregn-2-ene-11,20-dione. Ketalization of the crude
material with ethylene glycol afforded the 20-mono-
ketal, which was treated with ethereal methyllithium,
The 20,20-ethylenedioxy-11a-methyl-58-pregn-2-en-
118-0l thus obtained was converted by catalytic hydro-
genation and hydrolysis to the desired 118-hydroxy-
11 a-methyl-58-pregnan-20-one.

A more efficient synthesis was that originating
with 118-hydroxy-11a-methyl-38-pregnane-3,20-dione,*
which was converted in good yield to the 3,3-ethylene
mercaptal by the use of ethanedithiol and boron
trifluoride etherate in glacial acetic acid.*¢ Hydro-

genolysis of this thioketal with Raney nickel’ in

(1) Preceding paper in this series: G. S. Fonken, J, Org. Chem., 30, 2095
(1965).

(2) J. von Euw, A. Lardon, and T. Reichstein, Helv. Chim. Acta, 27, 821
(1944).

(3) R.J. Bridgewater and C. W. Shoppee, J. Chem. Soc., 1709 (1953).

(4) G. S. Yonken, J. Org. Chem.. 28, 1075 (1958).

(5) J. W. Ralls and B. Riegel, J. Am. Chem. Soc., 76, 4479 (1954).

(8) L. J. Fieser, ibid., T6, 1945 (1954).

{7} R. Mozingo, D. E. Wolf, S. A. Harris, and K. Folkers, ibid., 65, 1013
(1943)
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cthanol afforded 118-hydroxy-11c-micthiyl-58-preguan-
20-oue i good yield.

Biological Information.—1The sedative or mild tran-
quilizing activity of 118-hydroxy-11a-methyl-58-preg-
nane-3,20-dione* in humans was about equivalent to
that of an equal dose of meprobamate.® The com-
pound was selected for clinical trial on the basis of its
activity in mice in the motor activity assay of Dews.?
In contrast, 118-hydroxy-11a-methyl-58-pregnan-20-
one was esseutially inactive in the Dews assay.

Experimental Section'?

3a-Hydroxy-58-pregnane-11,20-dione Methanesulfonate.—A

mixture of 25 g of 3a-hydroxy-58-pregnane-11,20-dione, 100 ml
of pyridine, and 16 ml of methanesulfonyl chloride was stirred,
with ice-bath cooling, for 3 hr and then poured into ice-water.
The crude proditet was recovered by CH,Cly extaaction and chro-
matographed over Florisil. Ilution with Me,CO gave 22.67 g
of white crystalline product, mp 123-139°, a sample of which
was recrystallized several times from Me,CO-petrolewun ether to
mp 133-135°, [a]p +120° (¢ 1, CHCL). Anal. (CuHs0:8)
C, H,S8.

53-Pregn-2-ene-11,20-dione.—3a-Hydroxy-538-pregnare-11,20-
dione methanesulfonate (22.1 g) was refluxed for 3 hr with 120 ml
of 2,4,6-trimethylpyridine and then allowed to stand at room
temperature overnight. The mixture was poured into 500 m!l of
ice-cold 3 N H,SO,, the product was taken up in CH,Cl,, and the
CH,Cl, extracts were washed with 1 & H,SO; and H,O. Chro-
matography on Florisil gave 16.1 g of erude product, mp 76-107°,
eluted with 59, Me,CO-petroleum ether. Recrystallization from
petroluem ether gave a low yield of an analytical sample, nip
108"1110, [a]D +84° (C 1, :\IezCO) Anal. (C21H3002) C, I{,
double bond.

20,20-Ethylenedioxy-53-pregn-2-en-11-one.—Crude 58-pregii-
2-ene-11,20-dione (mp 76-107°, 13.4 g) was refluxed overnight
with 40 ml of ethylene glycol, 0.5 g of p-toluenesulfonic acid
monohydrate, and 200 ml of CsHs through a Dean-Stark trap.
After cooling, the mixture was washed with aqueous 4%, NaHCO,,
dried (Na,SO,), and evaporated to an oraunge oil. Chromatog-
raphy over Florisil afforded 12.0 g of crude product in the 59
Me,CO-petroleum ether eluate fractious. Ouly 2.73 g of product
was recovered from a petroleum ether recrystallization, Subse-
quent recrystallization from acetone-petroleum ether coutaining
a drop of pyridine afforded an analytical sample, mp 143-148°,
[a]p +53° (¢ 1, Me,CO). Anal. (CuH30;) C, H.

113-Hydroxy-11a-methyl-53-pregnan-20-one.—Crude 20,20-

ethylenedioxy-58-pregn-2-en-1l-one (8.7 g) in 100 ml of CsHs
was treated with 200 ml of 0.6 M ethereal MeLi at room tempera-
ture overnight. Washing with H,O, followed by evaporation of
the organic solution, gave an oil that still showed ir C=0 absorp-
tion. It was re-treated twice with MeLi to give 9.9 g of partly
crystalline 20,20-ethylenedioxy-11a-methyl-53-pregn-2-en-115-0l
that was not purified, since the recrystallization experience with
the earlier unsaturated compounds in this series was unsatisfae-
tory.

Hydrogenation of 6.15 g of the crude ketal that contained
some residual 1l-ketone was carried out in 250 ml of MeOH,
using 0.5 g of PtO., at 2200 torr for several hours. The catalyst
was filtered off and the filtrate was treated with 25 ml of 1 ¥ HCl
at room temperature overnight. After removal of the MeOH, the
products were taken up in CH,Cl,, washed with H,O, and chro-
matographed on Florisil (elution with 59, Me;CO-petroleum
ether) to give 1.36 g of 118-hydroxy-11a-methyl-38-preguai-
20-one, mp 119-122°, after recrystallization from petroleum
ether.

113-Hydroxy-11«-methyl-53-pregnane-3,20-dione 3-Ethylene
Mercaptal.—113-Hydroxy-11le-methyl-58-pregnane-3,20-dione

(8) H. L. Upjohn, private communication.

(9) P. B. Dews, Brit. J. Pharmacol., 8, 46 (1953).

(10) Melting points were determined on a Fisher-Johns block and not
further corrected. Ir spectra were consistent with the structures stated.
Where analyses are indicated only by symbols of the elements, analytical
results obtained for those elements were within +0.3% of the theoretical
values, Petroleum ether refers to a product, bp 60—70°, of the Skelly Corp.
called Skellysolve B. Florisil is a synthetic magnesium silicate product of
the Floridin Co.
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(I g) was dissolved I aomiaxtire of 60l of AcOLl and 10l
uf ethanedithiol, 1 ml of BF;-etherate was added, and the solu-
tion was allowed to stand at room temperature for § min. It was
poured onvo a mixture of ice und MO giving an oily muss which
solidified af(er about 1 hr. The solid was recovered by filtration
and washed thoronghly (11,0, NallCO;) and (he filter cake was
pressed dry overnight by means of s rubber dam.  The crude
product (1343 g) was dissolved in ot acetone, treated with
Norit, and erystallized from Me.CO-petroleim ether (o vield
8456 g ol material, mp 170-172°, Recrvstallization from Me.CO-
1.0 gave an analytical sample, wp 173.2-175.0°. Anal. (Ca e
Os3) ¢, 11
113-Hydroxy-11«-methyl-53-pregnan-20-one.-—113-11ydroxy-
Ha-methyl-hg-pregnane-3,20-dione  3-cthivlene mercap(al  sis-

Vol. 1l

pended in 410 ml of 759 ELOH was heated at veflnx overnight
with abont 40 g of Raney Ni.  After cooling, the nickel was filtered
and the filtrate was evaporated to abont 50 ml, whereupan 2.34
g of material crystallized.  Reervstallization from petrolen
ether afforded wn analytical sample, mp 120.2-123.40° A naf.
(‘(.g-_-”:'.q.()'_'\l (N, ”
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New Compounds

sSome Derivatives of 1-Aminoadamantance

. Ponssva axp C.SonomoN
Delmer Chenvicals L., Lasalle, Quebee, Cuarcada
Feeerved Decenther 1, 10967
Recent interest in the pharnucology of T-mninoadanantane
and especially it application as an antiviral agem! = prompted

s to prepare  sowe =03 3-diavylpropylamine jadamantaues
(Lables I--HT) for testing for antiviral and also for CNS activity.

Tapre 1

(3= ARY L=3=0XOrROFYLAMINO JADAMANTANE yDROCHLORIVES

R;—@-CO?HCH,NH—@ HCI

R,
Yiell,
IR It ‘e Mpo © Rolveu Formula®
11 11 62.5 215 A Ul CINO
11 Cll 524 188190 13 CyllnCINO
1 11 H6.5H 225-220 C Cyy I CLNO
N0y 1 82.4 233-235 B CroH 5 CINLO,
CIL0 11 41.4 205-207 13 CypHyCINO,
ClI 11 66.0 213 & CpHzCINO

“solvent=: A, MeOU-Li0; B, MeOH-E(OAc; €, CHCL,-
IO Ae, & All componnds were analyzed for C, 1, Cl, N.

TaprLe Tl
(3= A1y 1~3=HY DROXY P ROVY LAMINO TAD AMANTANE
Hyprocunorines

lt—@—(l‘,HLi'HCH_,NH—@ HC

HO R,
Yield,

R R A Mp, ¢ Solvienl® Formala?
11 11 LG 209301 A CyHuCINO
i Cl a3.4 306-307 3 CopoHypCINO
1 11 87O 316-318 C Cr1eHxCLNO
N0 I X6, 6 300-310 C C13H2CINL Oy
ClLO I 2.0 86-87 D CooHyaNOye

“Rolvents: A, MeOH-14:0; B, MeOH; C, NMleOH-EtOAc: ),
aqueonts MeOIT. * Al componnds were analyzed for C, H, Cl, N
except where noted otherwise. @ This product was isolated and
analyzed as a free base (for C, 11, N onlyl.

My Ge CoReldld gl Re NS P Savon, Bed T, Eeptl, Pathol., 46 (3), 263
(11653,

Tanue 11

T-05,5=DIARYLP ROPY LAMINO LAD AMANTANE
HypRroCULORIDES

CH(IIHCHzNH—@ HCl

R,

R,
Vield,

i 1R+ 15 Y My, °C® Formula®
11 I 11 6.2 302-304 Cy13:CIN
11 1 ClL; S0 272 CusH5CIN
Cl 11 11 67.7 304-306 CyplHnCLN
Cl Cl g (33.1 322 Cu;HyCLN
ClH,0O  CILO 11 23.4 305 CorHaCIN O,
CII, CIL 11 75.4 315 Cyp: HagCIN
I O11 11 65.0 J10-320 CuHpCINO

< All produets were reerystallized from MeOl-LEtOAe, # All
cornpounds were analyzed for ¢, 11, CL N,

Experimenta! Section®’

General Procedures. Mannich Condensation.-—A mixture of
amivoadamantane hyvdrochloride (prepared from adamantane®
by the method of Stetter, ef «l.f) (1.0 mol), the appropriate
alkyl aryl ketone (1.1 mol), 3797 aqueous HCHO (1.5 mol), and
conceutrated HCI (1 ml) was heated nnder reflux for 4 hr.  After
standing at roomn temperature for 3 more hr, the reaction mixture
was diluted (Me.CO-Et;0) and the crystallive reaction product
was filtered off and purified by erystallization.

Reduction.—~"The bydrochloride of the Manuich ketone (1.0
nol) was dissolved 1 six tintes its weight of 809 aqueous MeOll,
soute aqueous NaOl was then added in order to liberate the free
basc, then NaBH; ((1L3 mol) and the reaction mixture was
allowed to stand at raom temperature for 3 hr.  After dilution
(11:0) the reaction product was extracted into CHCl, dried
(NasS0y), and filteved and dry HCl was introdnced into the

12) R. R, Gruner«, 1. W, MeGalien, and W. 1. Davies, Virology, 26, 252
(1965).

(3) IL 1), Seanley, R. 150 Muldoon, L. W, Akers, and G. G. Jackson, Ann.
N.Y. Acad. Sei., 180, 44 (1965).

(4) Where analyses are indicated vuly by symbols of the elements or fune~
(omns, analytical results ob(ained for those elements or functionhs were within
+0.4% of the theoretical values. Microanalyses were perforined by Dr. C.
Daessle, Organic Microanalyvsis, Montreal. The ir spectra were recorded on
4 Perkin-Elmer 237 insiruanen(. 7The melting points were determined in
eapillaries on a Mel-lemip apparaius and are uncorrected.

(3) P. von R, Schilever, M. M. Donalblson, R, ). Nicholas, and C. Cupas,
f1rg, Syn., 42, 8 (19623,

() M. Stetier, M. Scbhwarz, and A, Hirschhiorn, Chene. Ber., 92, 1524
$1059); 1. Scecter, 1. Maver, M. Scliwarz, and K. Wulff, ihid., 98, 226 (1960).
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