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obtained which solidifled. A CHCI; solntion, npon standing for
a few hours, afforded 300 mg of a crystalline prodnet, mp 151-
154°. Chromatography of the mother liquors (400 mg) on 12
g of alumina with elnents ranging from 309% Et;O in CsHs to pure
Et,O furnished an additional 230 mg of the same material,
heavily solvated with CHCI;; yield 60%, mp 154°, [«]D?* +9°
(C 13) Anal (C‘32H3102) C, H
17,17-Dimethyl-18-nor-A-nor-5«-androst-13-en-2-one (XVIII).
—A solntion of 5 g of VIa® in 30 ml of HCO.H was allowed to
stand overnight at room temperature. After addition of a little
H:0, the solntion was heated for 15 min on the steam bath.
Addition of more H:O precipitated 3.43 g of product which was
recrystallized from hexane, giving a first crop of 1.4 g, mp 115°.
The mother lignors were filtered throngh a short alumina colnmn
and the crystalline material obtained was recrystallized from
hexaune; mp 115°, [a]?%s +127.6°, [a]®%ea +935° (¢ 1.03).
:lnal. (C19H230) C, H.
2a-Ethynyl-17,17-dimethyl-18-nor-A-norandrost-13-en-23-ol
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(XIX).—To a solution of 1.4 g of lithinm acetylide—etliylene-
diamine complex in 10 ml of dry DMSO was added dropwise a
solution of 0.8 g of 17,17-dimethyl-18-nor~-A-nor-3>a-androst-13-
en-2-one in 20 ml of dry THF, with stirring uuder N.. Stirring
was maintained for 3.5 hr after addition was complete, and the
reaction was then worked 1p in the nsnal mauner (vide supra) to
give 0.86 g of resint which still possessed ketone. Treatment with
Girard’s T reagent removed the starting material aud gave 400
mg of ethynylcarbinol which was recrystallized twice from
aqueons MeOH to give 290 mg of XIX. Drying under reduced
pressure removed solvent of crystallization to give an analytical
sample, mp 83°, [a]?D +14°, [a]®%e +17° (¢ 0.72). Anal.
(CuHy0) C, H.
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The synthesis of a group of steroids related to 17a-hydroxy-15-dehydroprogesterone is described. Several of
these compounds exhibited moderate antiandrogenic activity by subcutaneous administration in castrate rats.
A few 17a-acetoxy-15-dehydroprogesterones showed slight progestational activity when injected intramuscularly

in rabbits.

Although the great interest in enhancement of pro-
gestational activity has led to numerous modifications
of the steroid molecule,? relatively little is known about
the effect of such structural modifications on the anti-
androgenic activity. Introduction of a methyl or
chloro substituent and/or unsaturation at C-6,° as well
as a 1,2a-cyclomethylene moiety* in the 17-oxygenated
progesterone molecule have been among the major
structural changes leading to compounds with increased
antiandrogenic activity.

The preparation of 16-unsubstituted 17«-hydroxy-15-
pregnen-20-ones from the corresponding 16-pregnen-20-
ones was recently reported from these laboratories.’
Biological evaluation of several of the 17a-hydroxy-15-
pregnen-20-ones revealed antiandrogenic activity in
castrate rats treated with testosterone. The two most
active compounds among the 16-unsubstituted 15-dehy-
dropregnanes were found to be 1 and 2a. In an attempt

0 0
_.OH _OR

1 2a, R=H
b, R = COCH.

to prepare 15-dehydro steroids with increased anti-
androgenic activity, we set out to synthesize dehydro-

(1) Physiology and Biochemistry Department, Biological Research Division.

(2) Forarecent review see T. Miyake and W. H. Rooks II, Methods Hormone
fes.. 5, 59 (1066).

(3) R. I Dorfman, ibid., 4, 91 (1965).

(4) (a) K. Junkmann and ¥. Neumann. Acta Endocrinol.. Suppl., 90,
139 (1964): (b) F. Neumann and M. Kramer, Endocrinology, 75, 428 (1964).

(5) J. N. Gardner, T. L. Popper, F. E. Carlon, O. Gnoj, and H. L. Herzog,
J.Org. Chem., 33, 3697 (1968),

genated derivatives of 2 as well as simple modified
structures related to the 5a,15-dehydro steroid 1.
Dehydrogenation of 2a with chloranil gave 3a, which

0
3a, R=H 4a, R =H
b, R =COCH, b. R = COCH,
0
.-OH
O

was then converted with 2,3-dichloro-4,5-dicyanobenzo-
guinone (DDQ) into 4a. When 2 was treated with DDQ
directly, the 1,4,15-triene 5 was obtained. Similarly the
17-acetate 2b was converted into 3b, which then afforded
4b. When 4a was allowed to react with a large excess
of diazomethane, the pyrazoline 6 was isolated in low
yield. The conversion of the 1a,20-(4',3’,1'-pyrazolino)-
4,6-dien-3-one system to the corresponding 1,2a-cyclo-
methylene-4,6-dien-3-one has been effected by pyrolysis®
or by treatment with acid.” When 6 was subjected to
either of these procedures none of the desired 7 was
obtained. Treatment of 4a with dimethylsulfoxonium

(6) R. Wiechert and E. Kaspar, Chem. Ber., 93, 1710 (1960).
(7) G. W. Krakower and H. Ann Van Dine, J. Org. Chem , 31, 34G7 (1966).
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methylide reagent in DMSO,® generated from trimethyl-
sulfoxonium iodide with sodium hydride, gave the
desired 1,2a-cyclomethylene 7. When the acctate 4b
was treated with the Corey reagent, the hydroxylactone
8 was formed in good yield.?

Several 16-methyl-15-dehydro steroids related to 1
and 2a were also prepared. Dehydrogenation of 91 with
Flavobactertum  dehydrogenans’t  afforded the 6e,16-
dimethyl compound 10. Catalytic hydrogenation of 11

0 O

L-OH OH
CH. CH

HO 0 ,

()
OH

CH,

(8) (a) E. J. Corey and M, Chaykovsky. J. Amer. Chem. Soc., 87, 1333
(1964): (b) Schering A. G. (Berlin), Eire Patent 965/65 (Oct 14, 1965).

(9) This eyclization of 17a-acetoxy-20-ketopregnanes to S-hydroxylactones
«r butenolides under strongly basic conditions was reported recently: (a) H. G.
IL.ehmann, Angew. Chem. Intern. Ed. Engl., 4, 783 (1965): (b) N. H. Dyson,
J. A. Edwards, and J. H. Fried, Tetrahedron Lett., 1841 (1966);: (c) G. W.
Moersch, D. E. Evans, and G. S. Lewis. J. Med. Chem.. 10, 254 (1967).

(10) J. N. Gardner, F E. Carlon, C. H. Robinson, and E. P Oliveto, Steroids,
7. 234 (1966).

(11) Weare indebted to Dr. W. Charney and Miss C. Federbush for carrying
out this experiment,

(12) D. N, Kirk, V Petrow, M. Stausfietd, and D. M, Williamson, J. Chem.
Soc., 2383 (1960),
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uider the conditions desertbed by Spring and coworkers™
gave the 53-steroid 12, which on treatment with HI in
THIC afforded 13 in 609 yield, free of the 16-methylene
isomer 14 ws determined by nmr and iv specaoscopy,
When other conditions, such as HCT - dioxane™ or i
acetone,™ were used for the opening of the epoxide 12
the AY-T6-methyl compound 13 was nccompanied by 14,
and oveasionally (he A diene 15 was also 1solated.

) 0
LOH
CI. Nyl

0 0

14 15

The epimerte 3a derivative 18 was prepared in the
following manner. Oxidation of 161 with 8§ A chromic
acid in acetone? gave the 3-ketone 17. The assignment
of the configuration for the hydrogen at (-5 in 12 as
538 vs. 17 as 5a was also supported by CD measurements.
By considermg the contribution of the (=20 carbonyl
group as calculated from the CD spectrumn of 12, the
contribution of the C-3 carbonyl group in 17 is n con-
plete agreement with the 5a configuration in the latter
compound.”® When 17 was allowed to react with con-
centrated HCT in acetone,™ the desired 18 was isolated

)

18

in 679 vield, free of the isomeric 16-methylene com-
pound.

Biological Testing.—The antiandrogenic activitics of
some of the 13-dehydro steroids and precursors ave
reported it Table I. The progestational activities are
reported in Table II.

(13) I', Johnson, G. T. Newbold, and F. S. Spring, ibid., 1302 (1934),

(14) F.v, Werder, K. Bruckner, K. H. Bork, H. Me(z, B. Hanipel, and H. J,
Mannhardt, Chem, Ber., 95,2110 (1962).

(15) G, Nomine, D, Bertin, and A. Dierdet, Tetrahedron, 8, 217 (1060);
¢f. D. Taub. R. D. Hoffsommer, H, L. Slates. C, H. Kuo, and N. L. Wen(ller,
J. Amer. Chem. Soc., 82, 4012 (1960), who found that under these canditions
both the A'-16-methy! and the 16-methylene isomers are formed.

(16) K. Sylora, T'elrakedron Leit., No. 17, 34 (1980).

(17) K. Bowden, I. M. Heilbron, E. R. H, Jones, and B. C. L. Weedan,
J. Chem. Scc.. 349 (11144).

(18) C. Djerassi, H. Wolf, and E. Bunnenherg, J. Amer. Chem. Svc., 84,
4332 (1962). We are indehted ta Dr. J. M. Lehn, Institut do Chemie, Rtras-
Lonrg, I'rance, for measiming (he CI) spectra.
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TasLE I
Testosterone ——9, inhib®be—e—

Daily dose, daily dose, Seminal Ventral

Compd mg/kg 33 vesicles prostate
1 15 100 43 32
2a 50 100 39 35
2b 20 100 35 27
3a 20 100 15 10
4u 20 30 0 11
3 18 100 17 9
7 25 10¢ 0 0
s 20 50 40 27
12 20 100 31 41
13 20 100 30 28
17 20 100 28 32
18 20 100 18 37

@ Antiandrogenic activity was determined in orchiectomized
androgen-stimulated rats by the procedure of R, I. Dorfman and
D. F. Stevens, Endocrinology, 67, 394 (1960). The androgen,
dissolved in sesame oil, was injected subcutaneously concomi-
tantly with the test compound. The latter was suspended in a
5% aqueous carboxymethylcellulose solution and injected sub-
cutaneously in a site different fromi the androgen. ° €% inhib =
[1.0 — (compound + androgen — controls)/(androgen — con-

trols)]100. ¢ Testoscerone propionate,
TasLE II
Compd Progestational act.®
Progesterone 1.0
2h 2.0
3b 1.25
4h 0.39

@ Progestational activity was determined by the method of
M. K. McPhail, /. Physiol. (London), 83, 145 (1934). The test
substances were dissolved in sesame oil and injected intra-
muscularly into immature rabbits for 3 days.

Experimental Section

17a-Hydroxy-4,6,15-pregnatriene-3,20-dione (3a).—A solution
of 2a% (917 mg) in {-BuOH (70 ml) was heated at reflux with
chloranil (4.12 g) for 3 hr. The solids were removed by filtration,
and the filtrate was concentrated to dryness in vacuo. The residue
was dissolved in CHCIs;, washed (109, NaOH), and dried. After
evaporation of the solvent, the residue was crystallized (Me.CO-
(CsHiy), yielding 523 mg (589 ) of 3a: mp 259-264° dec; [a]p
—68°; Amax 284 mpu (¢ 25,300); nmr, & 0.85 (13-CHj), 1.12
(10-CH;), 2.25 (20-CHs), 5.67 (4-H), 6.03 (15-H, m), 6.19 (6-H,
7-H), and 6.40 (16-H, d, Jiss = 6 HZ) ppm, Anal. (051}.{9603)
C, H.
17a-Hydroxy-4,6,15-pregnatriene-3,20-dione 17-Acetate (3b).—
A solution of 2b% (7.30 g) in {-BuOH (300 ml) was heated at
reflux with chloranil (9.70 g) for 5 hr. After cooling, the super-
natant was separated by filtration and evaporated to dryness
in vacuo and the residue was chromatographed over alumina
(Merck, act. grade I, 37 X 5.2 em). Elution with Et:0-CH,Cl.
(4:1), followed by crystallization (i-Pr;0), yielded 2.98 g (4195) of
3b: mp 195-198°; [a]p —268 ° (dioxane); Amax 283 my (€ 27,100);
nmr, 3 0.89 (13-CHj;), 1.16 (10-CHjy), 2.05 (17-OCOCH;), 2.19
(20-CH3;), 5.70 (4-H), 6.22 (6-H, 7-H), and 6.38 (15-H, 16-H) ppm.
Anal. (C23H2304) C, H.
17a-Hydroxy-1,4,6,15-pregnatetraene-3,20-dione (4a).—A
solution of 3a (316 mg) and DDQ (1.54 g) in C¢H; (80 ml) was
heated at reflux for 24 hr. After cooling, the supernatant was
separated by filtration, and the filtrate was washed (105, NaOH,
H.0). The solution was dried, concentrated to small volume,

(19) All melting points were determined on a Kofler hot stage microscope
and are uncorrected. Rotations were determined in CHCl3 at 25° at about 19,
concentration, uv spectra are of MeOH solutions, and ir spectra are in Nujol
unless otherwise stated. Ir absorption bands were consistent with all structures
described and therefore have not been included unless deemed instructive.
The nmr spectra were mcasured on a Varian A 60-A spectrometer in CDCl3
(MesSi) unless otherwise stated. Mass spectra were determined on a CEC
21-103 spectrometer using a heated inlet system at a temperature of 200-230°.
Solutions were dried over anhydrous Nag804. Analyses were determined by the
Physical Organic Chemistry Department of Schering Corp.
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and crystallized from CgHg—i-Pr.0 yielding 147 mg (479, ) of 4a.
Several recrystallizations (Me:CO) gave the analytical sample:
mp 237-244° dec; [a]p —88 °; Amax 222 mu (€ 11,620), 257 (9000),
208 (12,000); nmr, & (CDClL-DMSO-ds, 4:1) 0.82 (13-CHa,),
1.24 (10-CH;), 2.22 (20-CHj), 2.94 (17-OH), 6.03 (15-H, m),
6.10-6.36 (2-H, q, 4-H, 6 + 7-H and 16-H), and 7.13 (1-H, d,
J =10 HZ) ppm. Anal. (Cz1H2403'0.5C3H50) C, H.
17a-Hydroxy-1,4,6,15-pregnatetraene-3,20-dione 17-Acetate
(4b).—A solution of 3b (608 mg) and DDQ (1.88 g) in CgHs
(50 ml) was heated at reflux for 24 hr. After cooling, the super-
natant was separated by filtration and evaporated to dryness
in vacuo, and the residue was chromatographed over alumina
(Merck, act. grade I, 80 g). Elution with Et.0-CH.Cl; (6:1),
followed by crystallization (:-Pr:0), gave 239 mg (39%) of 4b:
mp 192-194°; [a]p —266°; Amax 220 mu (e 10,500), 256 (8250),
297 (11,000)‘ Anal. (C23H2604) C, H.
17a-Hydroxy-1,4,15-pregnatriene-3,20-dione (5).—A solution
of 2a (324 mg) and DDQ (1.218 g) in C¢H,s (60 ml) was heated
at reflux for 40 hr. The reaction mixture was filtered, and the
filtrate was washed with 109, NaOH, then H,O. After drying
the solvent was evaporated tn vacuo, and the residue crystallized
from CH,Cl:-Et:0 yielding 153 mg (48.5%,) of 5: mp 250-257°;
[a]D —47°; Amax 243 mu (€ 16,120). Anal. (CaH203) C, H.
le,20-(4%,3’,1’-Pyrazolino)-17a-hydroxy-4,6,15-pregnatriene-
3,20-dione (6).—Into a solution of 4a (1.203 g) in CH:Cl: (100
ml), maintained at approximately 5°, was distilled 300 ml of an
Et.0-CH:N; solution [from bis(N-methyl-N-nitroso )terephthal-
amide by adding to EXR-1012° (40 g) suspended in Et,O (11.)and
H,O (80 ml), a solution of KOH (20 g) in EtOH (80 mi) and H.O
(40 ml)]. The closed reaction flask was then allowed to remain
at room temperature for 5 days. Excess CH:N; was removed by
air entrainment. The solvents were evaporated in vacuo, and
the residue was chromatographed over Florisil (24 X 3.4 cm).
Elution with Et:O-CH.Cl, (3:1), followed by crystallization from
EtOAc—-Pr.0 yielded 251 mg (18.5%) of 6: mp 222-223° dec;
Amax 244 mp (€ 6840), 200 my (€ 22,600); rmax 3508, 1721, 1638,
1615, and 1587 em='.  Anal. (CeHaO0:N,) m/e (366).
1,2a-Methylene-17a-hydroxy-4,6,15-pregnatriene-3,20-dione
(7)2—NaH (53 mg, 509 in mineral oil) was added to a solution
of trimethylsulfoxonium iodide (482 mg) in DMSO (15 ml) under
N: After 1 hr 4a (356 mg) was added, and the resulting dark
solution was stirred under N, for 3 hr. After addition to H,O,
the precipitate was collected by filtration, dried, and crystallized
from CH:Cl,-CsHyy, yielding 125 mg (34%;) of 7: mp 238-242°
dec; [a]p +9° (pyridine); Amax 283 mu (€ 19,800); vmax 3460,
1715, 16535, 1618, and 1589 cm™!; nmr, § 0.90 (13-CHs), 1.25
(10-CHs), 2.27 (20-CH3;), 5.54 (4-H), 5.98 (15-H, d, J15.1s = 6 Hz),
6.12 (6-H, 7-H), and 6.31 (16-H, d, Jiz..s = 6 Hz) ppm. Anal
(CyH2s05) C, H.
1,2c-Methylene-3-keto-20-hydroxy-A+6-15.norcholatrienic Acid
23—17-Lactone (8).—NaH (120 mg, 509, in mineral oil) was
added to a solution of Me;SO* I~ (975 mg) in DMSO (7 ml)
under N, After 2 hr a 2-ml aliquot of the above-prepared
dimethylsulfoxonium methylide was added to a solution of 4b
(200 mg) in DMSO (2 ml), and the reaction mixture was stirred
under N for 17 hr, After addition to H.O (100 ml), containing
AcOH (0.5 ml), the precipitate was collected by filtration, dried,
and crystallized from MeOH—i-Pr.0, affording 133.5 mg (645;)
of 8: mp 283-286° dec; Amax 282 mupu (€ 20,800); ymax 3436, 1793,
1669, 1636, 1605, and 1228 em™!; nmr, § (DMSO-ds) 0.70 (cyclo-
propyl), 1.12, 1.18 (13-CH, 10-CH,;), 1.40 (20-CHs), 1.80
(20-OH), 5.50 (4-H), 6.26 (6-H, 7-H), 6.34 (15-H, d, Ji5.1s =
5.5 Hz), 6.58 (16-H) ppm. Anal. (CeaHss04-0.5CH,0H) C, H.
6a,16-Dimethyl-17«-hydroxy-4,15-pregnadiene-3,20-dione
(10).—6,16-Dimethyl-5, 15-pregnadiene-38,17a-diol-20-one (960
mg) was incubated with Flavobacterium dehydrogenans for 234 hr
at 137 mg/l. of medium, and the product was chromatographed
over Florisil (32 X 3.2 em). Elution with Et.O-CgHu (4:1)
resulted in 172 mg (1857) of 10 which was recrystallized several
times from EtOAc-It:0; mp 194-198°; Amux 241 mu (e 16,100);
nmr, § 0.86 (13-CH;), 1.09 (6-CH;, d, J = 6 Hz), 1.21 (10-CHs),
1.76 (16-CH;, m), 2.23 (20-CHj;), and 5.79 (4-H, 15-H) ppm.
Anal. (Cs:Hi03) C, H.
163-Methyi-16,17«-0xido-53-pregnane-3,20-dione (12)—A
solution of KOH (4 g) in absolute EtOH (130 ml) and 59, Pd-C
catalyst (1 g) was prehydrogenated at 23°, Then a solution of

(20) A mixture of the amide with 309, mineral oil, E. I. duPont de Nemours
and Co., Explosives Department, Wilmington, Del.
(21) We are indebted to Mrs. O, Gnoj for carrying out this experiment.
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11 (5 g) in absolute I2tOH (140 wl) was added. The cheoredical
amonnt of Hiy (332 ml) was taken up in 15 min. After the cata-
lyst was removed by filtration, the solveut was evaporated
{n vacuo. The residue was taken up in CH.Cly, washed (H»0),
and dried.  Crystallization from CH.Cle-CsHis yielded 3.39 g
(679%) of 12 mp 178.5-181°; [a]p +74°; nnir, § 1.05 (13-CH,,
10-CH,), 1.44 (16-CH;), and 2.20 (20-CH;) ppm. Anal
(CuHy0,) C, H.

Preparation of 14 from 12.---A solution of 12 (1.022 g) in
dioxane (15 ml) was stirred with coucentrated HCI (5 ml) at 5°
for 65 min. The reaction mixture was added to H,O (500 inl),
and che precipicate was filtered, dried, and chronacographed over
Iorisil (22 X 3 cm). Lhution wich CgHe-10:0 (9:1) gave
410 mg of somewhat impure 18 (Anax 309 mp). 1urcher elution
with CgHe—11120 (2:1) gave a mixcure of 13 and 14, Several
crystallizadons from Me,CO-CgHiy yielded 252 mg (24.77;) of
pure 14: mp 181-184°; [a]p ---72°%; mnr, § 0.79 (13-CH,),
1.01 (10-CHy), 2.21 (20-CH,), 5.08, and 5.27 (16 =CH.) ppnu.
;‘lLlI,l. (023113203) C, L{

16-Methyl-17a-hydroxy-58,15-pregnene-3,20-dione (13).-~A
solution of 12 (301 mg) in THF (13 ml) was cooled o 5° and
488, HI (2.4 ml) was added dropwise over 5 min. The dark
solution wag stirred at room temperature for 25 min. After
dilution (H4O, 15 ml) the soludon was decolorized withi 5
NaHRS0; and poured into H,O (200 wml). The precipitate was
filtered and dried.  Crysallizadon from MesCO-CeH s gave
IRT mg (60¢; ) of 13: mp I88° (softening), 193-1067: [a)p —~73°:
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mur, 6 0.82 (13-CHy), 1.06 (10-CH,j, 1.76 (16-CH,, 1y, 2.22
(21-CHy), und 5.82 (153-H, m) ppm.  Awaal. (CaHz05) C, H. The
i spectrunl of tie mother liguor indicaced the presence of 14.
163-Methyl-16,174-0xido-5a-pregnane-3,20-dione (173, -\
solution of 16 (1.05 g in Me,CO (75 mnl) nnder Ny wus (itrared
with 8 .V H.CrO; 10 permanenc yellow color. The color change
was observed afier e addition of 1.17 ml of de reagent. The
reacidon mixare wis added co H:0 (300 ml), and che precipicate
was collecced by filtration and  dried.  Crystallization  from
CH.Cl-CsH iy gave ST mg (789,37 of 17: mp 200-211.57:
lajp -=73%; mur, 5 1.02 (13-CH,, 10-CH,), 1.42 (16-CH.1,
2,20 (20-CHy) ppm. . tnad. (CuH 0O C, H.
16-Methyl-17a-hydroxy-5a-15-pregnene-3,20-dione (18). -A
solntion of 17 (1.72 g1 in MexCO (160 ml) was stirred with con-
centriced HCL (6 ml) for 50 min. H.O (80 mb) was added drop-
wise, amd on coneenaadon o 100wl dnovweno ervsallization
oceurred.  The eride solid was filtered, dried, and recrysiallized
(MeaCOY yielding 1149 g (677, of 18 myp 236-230°: jafb
64°: unm, 6 087 (13-CH,y), 1.08 (10-ClHy), 1.78 (16-CHy m,
2.23 (20-CH;), and 5.82 (15-H, m) ppur. Anal. (CuHawO:) C, H.
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A series of T-subsdtuced 3-(3-tetrazolylmechyDindoles aud homologs were prepared as cetrazole analogs of

indomethacin and other indole-3-acede acid antiinflammcory agencs.

Sowe of dhe produets show significant

andiflammatory activity when cested orally in rats. Scuecure-accivity relacdonships in chis series do 1ot

correspond to those for e carboxylie acid compounds.

A-(s-tetrazolylnethylindole.

The replacement of the carboxyl group in biologically
active compounds with the comparably acidie 5-tetra-
zolyl group (CN H) has not always resulted in the
retention of activity.??® The discovery,” however, that
tetrazole analogs of a series of known N-phenyl-
anthranmlic acids showed antiinflammatory activity
comparable to that of the corresponding acids has
encournged us to prepare tetrazole analogs of other
carboxvlic acid antimflainmatory agents.  We now
report the preparation, properties, and preliminary
pharmacology of a series of l-substituted 3-(5-tetra-
rolylmethyl)indoles and homologs suggested by indo-
methaei  [1-(4-chlorobenzoyl)-3-methoxy-2-methylin-
dole-3-acetic acid] and related compounds.?

Chemistry.—The first aim was to prepare close ana-
logs (I) of indomethacin (II). Two synthetic approaches

(1) Bristol-Myvers Co., South Africun Patent 66/3650 (1967).

2) P Juhy, T W, Hudyma, and M, Brown, J. Med, Chem., 11, 111 (1068).

3) 1. R, Benson in “Heteroexyclic Compounds,” Vol. 8, R. C. Elderfield.
Ful., John Wiley anid Sons, Inc., New York, N. Y., 1067, Chapter 1.

(4) (a) T.Y.Rhen, etal.,J. Am. Chem. Souc., 85, 488 (1963); (b) T. Y. Shen,
U. 8. Putent 3,161.G54 (1964); (¢) T. Y. Shen, U. 8. Patent 3,190,889 (1963);
Ol 1. Y. Shen, U, 8, Patent 3,201,414 (1963); (e) L. H. Sarett and T. Y. 8hen,
17, 8. Datent 13,242,162 (1966): (f) C. A. Winter, E. A, Risley, and G, W, Nuss,
J. Pharmacol. Expil. Therap., 141, 369 (1963): (g) . D. Hart and P. L. Board-
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The most acdve compound is -(4=-chlorobenzoyl)
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were made and these are outlined in Scheme I. Route A
fatled at the first step, probably because of the ability
of IIT to react with NaH to form a carbanion at the
CHy carbon which could react with the acylating agent.
An example of the first step of route B has already
been reported by MeManus and Herbst.*  Using the
general conditions of Finnegan, et al.,® we were able to
convert the nitrles II1 to the tetrazoles V with NaN;
and NH.Cl in DMF in yields of 46~85°7. The acidic
3-(3-tetrazolylmethylindoles (V) were converted to
their disodiuin salts with NaH in DMF. Treatment of
each salt with 1 molar equiv of a benzoyl chloride gave
(3 J. AL AMedanns and R. M. Herbst, J. Org. Chem., 24, 14G4 {113,

«) WL Finnegan, R A Henry, and R, Lofqnist, J. Awe Chene, Sne., 80,
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