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lization from hexane an additional 82 g of II, mp 129-131°,
identical with that obtained above (total yield, 78.69) as
determined by tle¢ and infrared spectra.
3-(3a-Bromo-23,173-hydroxy-5«-androstan-17«-yl )propionic
Acid v-Lactone (VI).—To a cooled and stirred solution of II
(16 g) in dioxane (250 ml, purified) was added dropwise a mixture
of N-bromosneeinimide (9.6 g), H.O (105 ml), and 609, HCIO,
(8.34 g) over 15 min. The reaction was stirred for 3 hr at room
temperature and poured into HyO. The oily prodict was ex-
tracted with ethyl acetate and the extract washed with aqueons
HCl (59) followed by NaHCO; (539, aqueons) and water.
After drving (Na,S0,, Darco), the solvent was removed in vacuo
to leave a white solid. Recrystallization from methanol-H,0
afforded VI (15.7 g, 75.55¢), mp 204-207°. Further recrystal-
lization from methanol prodnced an analytical sample, mp 220~
220°, [a]v +33°.
Anal. Caled for C22H33B1‘03:
C,62.54; H,7.82.
3-(2,3«-Epoxy-173-hydroxy-5«-andostan-17«-yl)propionic Acid
y-Lactone (III).—A solution of II (9 g) and m-chloroperbenzoic
acid in benzene (1.2 N, 275 ml) was allowed to stand at 7° for
16 hr. The mixture was allowed to warm to room temperature
and washed repeatedly with aqueons Na,COs solution (5Y%)
followed by H,0 and dried (N2,80;). Removal of the solvent
in vacko afforded an oil which gradnally solidified. Recrystal-
lization fron1 methanol gave III (6.5 g, 68.87), mp 164-166°,
[a]D —0°.
Anal. Caled for CpHpOs: C, 76.70;
C, 76.46: H, 9.08.
3-(2,33-Epoxy-173-hydroxy-5«-androstan-17«-yl)propionic
Acid v-Lactone (VII).—A solution of VI (6.0 g) in DMFEF (100 ml)
was heated with K,CO; (2.0 g) in H,O (10 ml) in a steam cabinet
(40-60°) for 16 hr. The reaction was cooled and poured into
ice and water. A precipitate formed and was collected, washed
with H,0O, and air dried. Recrystallization from methanol
afforded VII (3.0 g, 47.69), mp 178.5-180.5°, {a]D +1.5°.
Anal. Caled for CpHxOs;: C, 76.70; H, 9.36. Found:
C, 76.22; H, 9.02.
3-(34,173-Dihydroxy-23-thiocyano-5«-androstan-17«-yl)pro-
pionic Acid v-Lactone (IV),—To a mixture of KSCN (44 g) in
ice-cold HyO (21.6 ml) and ether {180 ml) in a separatory funuel
was added with shaking H;PO. (66.4 g) in small portions. The
pink organic layer was separated, washed with two small portions
of H,0, and dried briefly (Nas304). The solntion of HSCN in
ether was decanted into a stirred slurry of IIT (4.0 g) in ether
(30 ml). The mixtnure was allowed to stand at room tempera-
ture for 2 days. The homogeneons reaction was washed with
1097 agneons Na,COjs nutil nentral.  After washing with several
portions of 1,0 and drying (Na,8O4 Darco), the solvent was
removed in vacko. The remaining semisolid was recrystallized
from methanol to give IV (2.2 g, 52.85%). Further recrystalliza-
tion fron the same solvent gave an analytical sample, mp 216-
217.5° [a]p —9°.
Anal. Caled for CuHuNSO;:
C, 68.87; H, 8.23.
3-(283,173-Dihydroxy-3«-thiocyano-5«-androstan-17«-yl)pro-
pionic Acid ~v-Lactone (VIII).—A solution of VII (2.5 g) in
ether (50 ml) was treated with HSCN in ether as described above.
Rectification as above and recry stallization from methanol-H,O
afforded VIII (2.15 g, 73.55%), mp 239-240°, [a]D +20.0°.
Anal. Caled for C_;aH.;,ﬂ\TOﬁ C, 68.45; H, 8.24. Found:
C, 68.78: H, 8.23.
3-(2,33-Epithio-173-hydroxy-5«-androstan-17«-y!l)propionic
Acid v-Lactone (V)—To a stirred solution of IV (1.2 g) in
methanol (40 ml) was added KOH (0.6 g) in methanol (10 ml).
The reaction mixture was allowed to stand at room temperature
for 2 hr. Water (25 ml) was added and the solntion was cooled
in the refrigerator. The precipitate which formed was collected
and recrystallized from methanol-HO to give V (0.4 g, 37.497),
mp 158.5-160°, [a]p —10.0°.
Anal. Caled for CnHu0.8: C, 73.28;
C, 73.12; H, 8.85.
3-(2,3«-Epithio-173-hydroxy-5«-androstan-17«-y|)propionic
Acid y-Lactone (IX)—A warm =olution of VIII (1.5 g) in meth-
anol (80 ml) was treated with methanolic KOH as above. Rec-
tification and recrystallizaticn from acetone-H,0 afforded IX
(0.85 g, 63.5% ), mp 175-177°, [a]D +26.5°.
A»lnal. C{%l(!d f()l‘ Cg:]{gg()ggi C, 7328,
C, 73.36; 11, 8.98.

C, 62.11; H, 7.82. Fonund:

H, 9.36. Found:

C, 68.45; H, 8.24. Fonud:

H, 8.95. Found:

H, 8.935. Found:
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Several years ago, we attempted to prepare amides of
I-hydroxy-2-naphthalenecarboxylic acid (I) by the
carbodiimide method using dry tetrahydrofuran (THI')
as the solvent. Instead of the expected amides, a
product containing the combined components of the
two reagents minus the elements of H,0O was isolated
whether or not an amine was used. 1,3-Dicyeclohexyl-
urea was also obtained in 70-809, yield. Analytical,
infrared, and nmr data left little doubt that this prod-
uct was 3-cyclohexyl-2-cyclohexylimino-3 4-dihydro-4-
0" 0-2H-naphth[2,1-¢]-1 3-0xazine (III).

Compound IIT was essentially unchanged by re-
fluxing (3 hr), aleoholic KOH. It was alzo resistant to
hydrogenation with PtO,, but LiAlH, effected hydro-
genolysis of the cyclohexylimino and carbonyl groups,
producing 3-cyclohexyl-3,4-dihydro-2H-naphth[2,1-e]-
1,3-oxazine (VI), isolated in 20-409; yields ax the hy-
drochloride salt! (see Scheme I). It proved to be iden-
tical with VI obtained by synthesis from 1-naphthol,
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(1) Also detected was N,N’-dicyclaliexylformamidine providing evidence
of some ring ruptire.
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fornuldehyde, and cyelohexylamine? and isolated as
the rather unstable base.

Simibar reaction of salieylic acid and 1 gave 3-cyelo-
hexyl-2-cvelohexylimino-3,4-dihydro-4-ox0-2H -1 3-ben-
zoxnzine (VIHD) in 15-209, yvield. No other tractable
products could be ixolated.

The formation of III and VIIT may be ¢ie interme-
dinte VII which would undergo instantaneous laetami-
zation,  Hawtrey® has characterized the produet anal-
ogous to VII resulting from the addition of 2.4.06-
trinitrophenol and 11, Alternatively, the naphthoxide
ion muay add to the urea eavbonyl function of the
“activated acid” (XD with subsequent loss of HyO).
In any cvent, the reaction ix =trongly exothermic
and rapid ax indicated by the inmedinte precipitation
of 1.3-dicyelohexylurea.

Compound VI (ED; = 25 mg/fkg) ix about one-
third ax pofent ax codeine (D = 7.5) as an analgetic
agent in mice (subcutancous administration).”  Com-
pounds IIT and VI were ineffective at 100 mg kg in
mhibiting ultraviolet crythema in guinen pigs. At
thix dase phenylbutazone gives 959 protection

Experimental Section

Meling points (capillary) were deternnitied with total-innmer-
sian thermometers, and infrared measnrements with the Perkin-
lhner Infracord. Nmre data (CDCl) were obtained wiih o
Vinrlan Assoclates Madel A-60, with Meg$i as an internal reference
standard.  Complete spectral data are available on reguest.

3-Cyclohexyl-2-cyclohexylimino-3,4-dihydro-4-0x0-2H-naphth-
[2,1-¢]=1,3-0xazine (III).—--Acid T (5.0 g), 12 g (2.1 malarequivial
diryvelahexylenrhadiimide (11, and 30 ml of THE (dried over
Molemlar Rieve, Type 4A) were warmed briefly on the steam
Laihi (after the initial, exothermice reaciion had snbsided), lef
Tor 1 I (o 2 dayvs at 23°) and filiered ta give 4.9 g (8047) of 1,3-
dieyelahexyhiren.  The filtrate wos evaporated ta drimess, and
the ail wos digested with 127 ml af hailing ether,  Decantation
and evaparntion af the ether left a residue which erv=tallized
from 75-Stml of absolnte erhanal o vield of 2.9 g (2990): mp
173 178%; necdles frim ethyl acetaie, mp 180-184°: )x,(.f,'\("“ 0.
(C=N G0 (et ) .

Arnal. Caled Tar CugllagNGOs: O, 760,05 11, 7.5 N, 7.4,
¢, 7065 11, 7.4 N, 7.4,

Diaxane, ethyl acetate, CHCly, «r Cills instead of TTIF gave
mferine vield<; with absolute ethanol, un ITT wux obtained.

1Tannd;

120 W0, Burke, M. J. Kollezen, apd (7. W, Stepliens, J. A, Chem. Sov..
74, 601 (105N,

o AL O Nawtrey, Tetrahedeoa Lettevs, 6103 (1964,

v 11 G Klwrana, Chem, Tnd. (London), 1087 (1(055).
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(13 We are iodebted wy Dr. Feank Clarke, Ceigy Plharmacentical Co.,
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3-Cyclohexyl-2,4-dioxo-3,4-dihydro-2H-naphth|2,1-¢]-1,3-0x-
azine (IV)--Campand TI1 (0.5 g), 2 ml of concentrated 11C1,
and 15wl of absolnte ethanal, kept orethe steanm bath overnight,
conventrafed /v cvcwe, and caoled, gave (13 g 1850, of IV
mp Hi-165 needles Trom ethial or ethyl aeerate, mpe 1405
166 A" 067 Thetane), 5.93 ilaeiant) g

Awal, Caled for CAJIIENOG O 75085 110 5s,

¢ LG

3-Cyclohexyl-3,4-dihydro-2H-naphth2,1-¢|-1,3-oxazine (Vl:
Hydrochloride.- A wixnire ol 2.5 g of 111, 1.5 g of TiAIIL;, nnd
S0l of diy alier was refluxed for 2 hr and treated coavefnlly
with warer,  The filtered ether salniion was dried NSO mnd
evaparated my drviess. The residne’ in dry ether was acidifiel
with dry HCL  The ether was decanted, and the residnal qanon-
phan= mareral was iritnrated in A-101ml of acerane 1o give, after
cualing 1o 1%, LA g 00 ) af eryv=ials, mp 1a0-190°, which werr
Hissalved i 5ol of Lo wethanol, Addiian of 4 ml af ethyl
weetaie and conding, finally 10 0° gave pnre VI-TTCT (heedles,
P 1S5-187° whose nfraveil <peerrmn was transparent from
RER RS

dual. Caled Toe CRICING: O T2 UL T €L e
N6 Fonnd: O 7as 11,720 CLTLS N, 4G

The prerace ol V1 iprepared with aleohivlic pierie acid) vrvstal-
lizer] Trom merhanol o yellow prisms of i 129-1:32°,

Avdd. Caled for CadlaNGOg O 5N 1L 40 N, 1,
Faraal: €, 37.9; 11, 5050 N LS.

Fixaerly corcwrding voe Biavke, ¢/ of,0 VD was =vnihiesizen] from
V. fornaldehyde, miad evelahexylnmine,  The Tree hase, hvilro-
chlaride =l aud picroe oved to he Dlenieal witli those al-
radned oo he LIAN T rednetion ol 11,

3-Cvclohexyl-2-cyclohexylimino-3,4-dihydro-4-ox0-2H-1,3-
benzoxazine s VIIT). A mixime of 5.0 g of =alicvelie neld 15 ¢
(2 ki eqnive of 11 and & ml ol dey THT was =shaken Tndefly
and left Tav 1 I to 2 davse Filivaon gave G2 g 83, ) of 1,05+
dicyelahexylorea. Phe filtrate was evaparnied  n lryness
giving a residne e ervsiallized from meilunal diving 24 I
vield L1 g t18SCO mp TR0 Twa reervatallizations from
niethand did not change the melting point, After deying at 38°
fhonse vaemn » VT melied at - 104°, ALY 5 ST (indne anid
il ilaeramt g The material is dimorphic, erystallizing eliher in
leng, well-detined v <short, paarly defined needles,

Aaal, Ciled Tor CullagNaOb: 0 T30 1T S0 N, N6,
Found: 7570 11210 N, 84

I'oimd
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i lovacialdy, the mdvacved speelcihon of this resuliee slanred & maxinuw
w4 g indicative of NON’adieyeloliexylformamnline wliielt was aebually
olpted tin low viehd: pwl vharaclecized as the bydraeldaride sale: myp 245
28720 AN RS A2 w0 dnd. Caled for CpllsCINa: €, 63.8; H, 100
1L 105, Fouod: € 6540 11,103 €146 N, 11,2, 1t proved
(o be plervieal ipweling paiud, gho, sufraved data) will, material prepared Liy
Liallly rebwetican of dieyeloliexyvlenrboditwide; of. M. T. Leplawy, D). =,
Jones, (1. W, Keuner, awld R. (€ weppard, rivihedron, 11, 300 0GIL,

(R I eryvslollizes plso vs paeoelogen ws, W 1751787,
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