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Abstract —— A procedure for the synthesis of steroidal B,d-é]-
1',2' ,5'apxadiazoles has besn developed. Tha saguance consists
of converting 4=en=3-ones to 4,5«-poxido=-3=ones, rearrangement of
the oxiranes to 4=hydroxy-4=en=-3=one system, which forms the
3,4=dioxime, changing to tha aoxadiazole on treatment with alkali.
The synthesis of 5=epimeric Sércholeatano[3,4-5]-1',2',5'-
oxadiazolea 5 is described, Synthesis of 17=hydroxy=170(rmethyle-
SQrandreatanu[3,4-5]-1',2',5'-oxadiazolaa 2, first attemptad by
starting with methyltestosterons, has been achisved from oxymes-
terane 3. The 5o (HS~805) and 5B- (H5-804) isomers have been
separated, HS=805 has been found to be less active than furazabol

1 which is the respactive [2,3-5-1',2',5'-oxadiazcla.

Interast has been shown in the biological activity of starnidall},3-§]-1',2',5'-
oxadiazoles, Furazebol, chemically 17-hydroxy-17x-msthyl-5dhandrostano[},3-§]-

=3

1',2%,5"'~0xadiazole 1, ““ ia an anasbplic steroid with relatively low andro-

2,4,5 It is used clinically, Derivatives of parenterelly active

genicity,
17B=hydroxy=5¢-andrastanc[2,3=c ]=1',2',5'=oxadiazole with different substitutions
at 170¢= and t{6~positions have besen studied but no better compound than the
parent substance was obtained.6'7 Pragn-A-ann[},3ﬁ§]-1',2',5'-oxadiazol-20-nne

was B,2 times as active as progesterone in progestational actiuity.a As an
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anti-inflammatory agent 11ﬁ,17“521-tr1hydroxypregn-d-anu[?,3-5]-1',2',5'-

1

oxadlazol=20=-one was found to be as active as hydrnco'rtisone.8

The above cited heterocyclic steroids have the oxadiazole system fused to
positions 2,3, We conceived preparing enalogues with the oxadiszole system Fumd
to the 3,4-position, Aftar exploratory work in the cholestane and androstans
series, we succssded in preparing 1?-hydroxy-17dbmathyl-5d-androatann[},4-§]-

1',2',5'~0xadiazoles 2. A preliminary report regerding it was made earliar,g

(LN

ReOH,R1=CH

3

Jwn

RsCBHﬂ,R' =H

and in thias paper we describe the deta ls.

Ta start with, known 4ﬁ,5-nxido-5ﬂ-choleatan-3—ona1a was prepared. The NMR
spactrum showed a singlet at § 2.95, svidently for 4%proten, On acid treat=

mant the oxirane rearranged to 4=hydroxycholesst=4-en=3-ons 2.11

It showed a
singlet at g 6,07 for 4-0H which disappeared on deuterium axchange, The
enol 3 corresponding to 3,4=dione on heating with hydroxylamine=pyridine gave

the dioxime 4, The latter on heating with potassium hydroxide in sthylens
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glycol gave the oxadiazolea 5. On careful fractional crystallisation it was

possible to separate the mixturs into progducts A (mp 156=157°C) and B (mp

R R

M ;

N Mo | .m
Me Me

HOMN
0 A
QOH NOH
3 RaCgH ., R'=H 4 RalgH,.,R'=H

9 R=OH,R*=CH 10 R=0H,R'=CH

3 3

108=109°C)} in 37 and 29% yields. The former showed 18-Me and 19-Ma singlets
at ¥ 0,70 and 1.20 whereas the latter exhibited these singlets at B 0,71 and

¥0,75. These are the two Se~spimers.

Next, the synthesis of the androstane derivative 2 waa thought of. Treatment
of methyltestosterons with alkaline hydrogen peroxide gave 17=-hydroxy=170=

mathyl-44, 5-0xido=5&-androstan=3=one '?

which wes mostly the 4B,58-1somer
containing about 10% of 4of5cC«component, The area under singlets at $ 2,96
{40~H) and 3.03 (48-H) was in the ratio 9:1, and both together integrated for

ane proton. Whon the oxirane mixture was treated with mineral acid in acetic

Mz Me

2

HON

NOH

o~
(B

acid, not unexpectedly, there occurred Wagner-Mearwein rearrangsment and the

product obtained characterised as tha structure 6: ultraviolet maximum at
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276 nm; vibrational bands at 1390 and 1360 cm™ ! for gem~dimethyl; and NMR signals
at 50,97(e,6H; 17,17-((:5_3)2, 1416 (a,3H; 19-c_u_3) and 6.12 {14, disappasaring on
deuterium exchange; S-Oﬂ}. Tha rearrangement of 178-hydroxy=17X=alkylandrostanes
to give 17,17=dimethyl=t3=unsaturated staraids is well documented.13 The

dioxime ? was prepared which was converted to the oxadiazole § which could not

be ssparatsd into its componanta.

Finally, oxymestarone 3 {kindly supplied by Farmitalia Carlcerba, Milano, Italy)
was treated with hydroxylamine hydrochloride in pyridine to give the dioxime 1o,

Refluxing of the dioxime with potasaium hydroxide in ethylesne glycol gave the
oxadiszoles 2, By no ather way but fractional crystallisation the products
HS=B05 (mp 174=175°C) and HS5=-B04 (mp 216~218°C)} were emparated in 48 and 3&%
yields. HS5-804 showed 18~Me and 19=-Me at & 0.85 and 1.15, and H5=805 exhibited
the respective signals st © 0,89 and 0.75,

X-ray diffraction studies'® indicate HS-804 to be the 5P-isomsr and HS=805 to

be the Sc-epimer,

The Mitsubishi Chem, Ind, Research Instituts examined the anabolic activities
of oxadiazecles 2 HS5-804 (S5B) and HS=-BO5 (5¢¢) on castrated male Wistar strain
rats. H5=-805 showed anabollc activity, though the &ffect at 10 mg/kg s,c. was
waakar than that of furazaebol 1 at 1 ma/kg s.c, dose with an activity of about
1/10 of Purazebol. The androgenic activity ratio of HS=BOS to furazabol was
sbout sgual to ensbolic activity ratio, HS5=804 had no anabolic and androgenic
activity.
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EXPERIMENTAL

IR spectra were obtained for potassium bromids discs, NMR spactra (50 MHz) ware
recorded for sclutions in deuteriochloroform containing tetramethylsilana as

internal reference. Chloroform was used as solvent for determination of optical
rotations. TLC was carried out on silica gel & (E. Merck) and platss were devel-
oped by exposure to iodine vapour, Anhydrous sodium sulphate was employed as the

drying agant, The melting points reported are uncorracted.

3.A-Dioxiginn-sé-choleatggg 4, — Hydroxylamine hydrochloride {0.42 g} was added

to a solution of 4=hydroxycholest«d=en=3=one 3 (1,0 g) in dry pyridine (5.2 ml).
The reaction mixture wes heated on steam bath for 1.5 h, poured into water (300
ml), filtered, washad and dried. The residus so obtained wes crystallised Prom
methanol to yield 4 (0.5 g, 47%), mp 218=219°C (decomp.); UV (MeDH) 222 nm (log
E 3.79); IR{K8Br): 3205, 1640 and 1560 cm'1; E}ﬂéT- 12,5% (¢ 0.40); Anal. Found:

€, 75.22; H, 10,90; N, 6.32. Caled. Por C,,H, N.D

ag¥0gt €4 75.28; H, 10.76; N, 6.50%,

27

§é-gh919§;§ng[2.g-£]-]',2',5':g;ggiggoleg Ss ™ A mixture of J,Q-dioximino-sé-

cholestans 4 (1.0 g) and potassium hydroxide (0.8 g) in ethylene giycol (20 ml)

was refluxed for 1 h, The reaction mixture was poured intc ice=-cold water

{1 litre) and the precipitate was filtered, washed and dried. Ory residus uwas
crystallisad from ethanol to give the product A 5 in first crop (D.35 g, 37%),

mp 156~157°C3 UV {(MeGH) 217 nm {lage 3.51); IR (KBr): 2825, 1450 and 1380 cm‘1;
[093% + 89.83 (g 1.00); © 0.70 (3H, s) and 1,20 (3H, 8); Anal. Found: N, 6,37.

Caled. for C,oH,N.0: N, 6.79%),

The mother liguor was concentrated and allowed to crystallise to afford 8 5
(n.28 g, 29%), mp 108-~109°C; UV(MeOH) 217 nm (log& 3.74); IR(KBr) 2860, 1450
and 1375 em™ 3 @q§7+ 10,99 (c 0,32); & 0.71 (3H, s) and 0.75 (3H, s); Anal,
Found: £, 78,623 H, 10,89; N, 6.67, Calcd. for C27H44N20: C, 78,593 H, 10,753
N, 6.79%.

17,17=Dimethyl ~4=hydroxy-18«norandrosta=4,13=disn«3-one . — TZﬁ-Hydroxy-aé,

S-oxido-Sé-androstan-J-one (2.0 g) was dissolved in glacial acetic acid (40 ml)
by slight warming. After cooling to room temperaturs, the solution was treated
with concentrated sulphuric acid {2 ml) and shaken continuously for 2«3 min,

The colour of the reaction mixture changed first to yellow and then toc rad.
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The reaction mixture was kept at roem tempereture for 17 h with occasional
shaking and then poured into ice~cold water {800 ml) and extracted with benzens
{3 x 100 ml). The benzene extract was washed, driad and the solvent remcvad
unger reduced pressure., The residue obtained was crystellised fram methanol to
yield 6 {1.3 g, 69%), mp 125-126°C; UV(MeOH) 276 nm (log g 4,06); IR(KBr) 3335,
1680, 1640, 1390 and 1360 em™'; [6]27 + 320 (g 0.38); § 0.97 (&K, 8), 1.16

(3H, a) and 6.12 (1H, diseppsaring on dsuterium exchange); Anal. Found: C,

79,623 H, 9.36, Calcd. for CZU“deZ:C’ 79.95; H, 9.39%,

17.17-Dimethyl-3.a-dioximino-18-nur-5§:gndrqg§-13-ane 7 . — Hydroxylamine

hydrochloride (D.42 g) was added to a sclution of 17,17=cdimethyle4=hydroxy=18«
norandroste~4, 13=dien-3=one § (1.0 g) in dry pyridine (5.2 ml). The reaction
mixture was heated on a stsam bath for 1,5 h,, poured into water (300 ml),
filtered, washed and dried. The residue sc obtained was crystallised from
metharol to yield 7 (0.65 g, 59%), mp 232-233°C (decomp.); IR(KBr) 3145, 1635,
1560, 1390 and 1360 ca™'; [oC 57-85° (c 0.32); § 0.78 (3H, &) and 0.96 (&H, s);
Anel, Found: C, 72.69; H, 9.28; N, 8,39, Calcd, for C

0.:C, 72.69; H,

20M30% 202

9.15; N, B.48%.

17.17-Dimathyl-1B-nor-Sé—gpdroat-13-aqg[3.4-£]-1!,2'.5'-exadiazale B.—A

suspansion of 17,17-d1mathyl-3,A-diaximino-T8-nor-5§-androst-13-ane 7 (0.5 g)
and potassium hydroxide {0.4 g} in athylene glycol (10 ml) was refluxed for

2 h., The reaction mixturs was pourasd into water (200 ml) and the precipitated
material was filtered, washad and dried. The residue obtained was crystallised
from methanol to yield 8 (0.31 g, 64%), mp 105-106°C; IR(KBr) 1590, 1495, 1390,
1365 and 870 on”'; [oE]37 =42 (g 0.37); § 0.71 (3H, ) and 0.97 (6H, s); Anal.
Found: C, 76.,80; H, 9.103 N, 8,86, Calcd, for CzBHzeNZD:C, 76.,88; H, 9.03;

N, 8.97%.

17d¥Methy1-3.4-g;nximinu-5€-androstan-17§-ol 10 . = 4=Hydroxy=17C-methyl-
testosterone 3 (5,0 g} and hydroxylamine hydrochioride (2.0 g} in pyridine

(25 ml) were heated on a steam bathfor 2 h, The mixture was poured into
ice~cold water and the precipitate was filtsred, washed and dried, The residue
was crystallised from methanol to give the product 10 (4.9 g, B4%), mp 230=-232°C
{decomp.); UV{MeOH} 223 nm (log £3,75); IR(xBx) 3175, 2860, 1605, 1525, 1385,
1170, 1080, 970 and 860 cm'1; & 0.80 (34, s8), 0,85 {(3H, s} and 1.19 (3H, s8);
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Anal. Found: C, 68.60; H, 9.31; N, 7.90. Calcd. Por C,oHy N,05 C, 68.93; H,
9.26; N, 8.04%.

17-Hydruxy-l?digpthv1-5§-androatanu[3.4-5]-1[,2'.5'-uxaq5§zolea 2. — A sus-

pension of 1?mhmathyl-3,d-dioximino-Sé}androatan-1ZB-ul aa {2.0 g) and potassium
hydroxide (1.0 g) in ethylene glycol (25 ml) was refluxed for 1 h, during which
all the compound dissolved., The reaction mixture was poured into ice-cold water,
and the precipitate filtered, washed and dried. The residue was crystallised
from methanol. Two types of crystals appearad; one as needle shaped and other
rhombic., The separation of crystels was done mechanically with the help of
spatula, The needle shaped product was recrystallised from mathanol to afford
HS«BD4 2 (0.7 g, 36%), mp 216-218°C; Uu(MelH) 219 nm (logg 3.52); IR(KBr) 3280,
2860, 1455, 1385, 1170, 1090, 1065, 935, 890, 875 and 860 cm"; [?3;4 + 64,40

{c 1.00); © 0485 (3H, &), 1.15 (3H, s) and 1,18 {3H, s); Anal. Found: C, 72.92;

Hy 9.20; N, B.34. Calcd for CopHs N.0.1C, 72,693 H, 9.15; N, 8.4a%.

The other product was recrystallissed froem the same solvent to yield HS-805 2
(0.9 g, 48%), mp 174=175°C; UV(MeOH} 219 nm {log £ 3.49); IR (KBr) 3400, 2860,
1450, 1375, 1180, 1085, 950, 880 and 825 ca”'; [0G]2% -27.2¢ (¢ 1.00);§0.75
(3H, =), 0,89 {(3H, 8) and 1.24 (34, s); Anal. Found: C, 72.6%; H, 9,15; N, 8,38,

Caled. for C,gHsoN,0,:C, 72,693 H, 9.15; N, B.48%.
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