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n2p 1.4800, AP%E°H 260 mu (¢ 4300). A multiplet centered at
5.8 ppm was assigtied to the four vinyl protons in the nmr spec-
trum of 16, Anal. (CyHi:N) C, H, N.

Its methiodide crystallized from Me,CO-Et,O as white needles,
mp 179-180°. 4nal. (CuHyIN) C, H, I, N.

Compound 16 was rediiced as described for 12 to give 2-di-
methylaminoethyleyclohexane. The methiodide of the reduced
produtet was reerystallized from Me,CO-Et,O to furnish white
needles, mp 223° (lit.'¢ mp 224°).

1-Methyl-5-0x0-cis-octahydroindole (17).—A solution of 3-
hydroxyindole (1 g) in 20 ml of MeOH was hydrogenated at
120-125° (initial pressure, 119.4 kg/em?) with 3 g of Raney
nickel for 1 hr. The cooled contents were filtered and evaporated
to afford 1.0 g of a colorless syrup. CrO; (0.3 g, 0.0033 mole
equiv) in 0.2 ml of H,0 and 2 ml of HOAc was added dropwise
to a solution of 0.51 g (0.0033 mole) of the reduced indole in 10
ml of HOAc¢ at 60-65°. The mixture was stirred at 60-65°
until the solution was completely green. Most of the HOAec
was removed, and the residue was made strongly basic with NaOH
solntion and extracted with three 20-ml portions of Et,0. The
I't,0 extracts were combined, dried (MgSQ,), and filtered.
Removal of solvent at reduced pressure afforded a colorless
lignid. Tle of the liquid on nentral alumina using 1:1 EtOH-
Skelly B showed spots for starting material and product 17,
The mixtire was chromatographed on an alimina colimn made
in Skelly B (Woelm, activity grade ITI, 40 g) using 5% EtOAc
i1 Skelly By and 20-ml fractions were collected. The ketone 17
(0.15> g, 30%) had an unresolved triplet at 3.05 ppm (band
half-width 15 e¢ps) assigned to the equatorial C-7a proton.

1-Methyl-5-0ximino-cis-octahydroindole (18).—The ketotte
17 (.18 g, 0.0012 mole) was heated on a steam bath for 3 hr
with a solution of 0.4 g of NH,OH-HCI in 5 ml of H,0. The
solution was neutralized with Na,CO; solution and heated on a
steam bath for 30 min. Cooling of the solution did not precipitate
the oxime. It was evaporated to dryness by codistillation with
two 100-ml portions of absolute EtOH, and the dry residue was
extracted with two 10-ml portions of boiling EtOAc. The ex-
tracts were concentrated to a small volume. The solution, on
cooling, afforded 0.14 g (709) of 18 as white crystals (EtOAc-
Skelly B), mp 154.5-156.5°. Anal. (CoHy6N,0) C, H, N.

1-Methyl-5-syn-dimethylamino-cis-octahydroindole (15). A.
From 18 —A solution of 0.50 g (0.003 mole) of 18 in 8 ml of
absolute EtOH was heated to boiling; the heating was dis-
continued, and temperature was maintained by introducing
pieces of Na (1 g) through the condenser. After the solution was
refluxed for 30 min and cooled, it was diluted with an equal volume
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of H,0, acidified with HC|, and evaporated. The residue was
made strongly alkaline with NaOH solution and extracted with
CHCl;. The extraxts were dried and filtered. Solvent was
removed under reduced pressure to give 0.17 g (379,) of a thick
colorless liquid. To this was added 0.25 g of 379, CH,0 and 0.26
g of 889, HCOOH, and the mixture was heated on the steam
bath for 2 hr. The solution was treated with 5 m! of dilute HCl
and excess CH,O and HCO,H were removed by evaporation to
dryness. The residue was made alkaline with NaOH solution and
extracted with Et:0. The solvent was evaporated to give 0.16
g of a liquiid which was identical with 1-methyl-3-syn-dimethyl-
amino-cts-octahydroindole (15) by infrared and tle.

The amino ketone 17 (0.23 g, 0.0015 mole) was heated at 160—
170° for 3 hr with 0.44 g (0.006 mole) of DMF and 0.41 g (0.008
mole) of 8% HCO.H. The cooled solution was treated with 5
ml of 4 N HCI and evaporated to dryness. The residue was
made alkaline with NaOH solution and extracted with Et,O.
The extract was dried (MgSO,) and evaporated to afford 0.21 g
of a yellowish lignid which was identical with 15 by infrared
and tle.

Catalytic Reduction of 1-Methyl-5-oximino-cis-octahydro-
indole (18).—A solution of 0.25 g of 18 in 10 ml of HOAc was
hydrogenated overnight at 2.1 kg/em? (room temperature) with
75 mg of PtO.. After filtering, the solution was evaporated to
remove most of the HOAc. The residite was made alkaline with
NaOH solition and extracted with Et;0 to give (after drying
and evaporation) 0.19 g of a thick liquid. The liquid was heated
on the steam bath for 3 hr with 0.26 g of 379 H.CO and 0.28 g
of 88%; HCOOH, treated with 5 ml of 4 N IIC], and evaporated
to dryness. The residite was made strongly alkaline with NaOH
solition, extracted with Et,0, and dried (MgSQ,), and the solvent
was removed to afford 0.18 g of a colorless liquid which was
identical with 15 by ir and tle.

Biological Testing.—The contractions of the isolated ileum
were obtained by treatment with ganglionic stimulants, and the
percentage reduction in the size of these contractions brought
about by the antagonists was used as a measure of their effect.
Each compound was examined three times on fresh ileum
preparations.

The normal coutrol contractions of the guinea pig ileum were
obtained by the addition of 2-, 10, and 20-ug doses of nicotine,
acetylcholine, and histamine, respectively, in the bath in which
the ileum was suspended. Then, the contractions were obtained
with the same drugs after the previous addition (90 sec before)
of the antagonist to the bath. The doses of the antagonists used
were 100, 50, 23, 12.5, 6.25, 3.12, 1.56, and 0.78 ug.
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Tetrazole analogs of a series of known N-phenylanthranilic acid antiinflammatory agents were prepared.
Some of these 3-(2-anilinophenyl)tetrazoles showed antiinflammatory activity comparable to the corresponding

carboxylic acids when tested orally in rats.

The knowledge that 5-substituted tetrazoles and
their carboxylic acid analogs have comparable acidic
dissociation constants®? has led a number of chemists
to replace the carboxyl group in biologically active com-
pounds with the 5-tetrazolyl group (-CN.H). Hopes
of maintaining or improving upon bioclogical activity
have been realized in some cases.

(1) Some of these compounds have been described by P. F. Juby, U. S.
Patent 3,294,813 (1966).

(2) F. R. Benson, Chem. Rev., 41, 1 (1947).

(3) R. M. Herbst, "Iissays in Biochemistry," Joln Wiley and Sons, Inc.,
New York, N. Y., 1056, p 141.

Tetrazole analogs of plant growth regulators such as
3-indolylacetic acid and 2,4-dichlorophenoxyacetic acid
retained some activity.** Two out of three tetrazole
analogs of glutamic acid acted as substrates for beef
liver L-glutamic dehydrogenase whereas 5-(4-amino-
phenyl)tetrazole, an analog of p-aminobenzoic acid,
was found to be inactive against Staphylococcus aureus

(4) C. van de Westeringh and H. Veldstra, Rec. Trav, Chim., T7, 1107
(1958).

(5) J. M. McManus and R. M. Herbst, J. Org. Chem., 24, 1464 (1959).

(6) J. K. Elwood, R. M. Herbst, and G. L. Kilgour, J. Biol. Chem,,
240, 2073 (1965),
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and Escherichia colt.” The tetrazole analog of the anti-
tuberculous p-aminosalicylic acid proved to be inactive
when tested in vitro.” The tetrazole analog of nicotinic
acid was effective in high concentrations as a growth
factor for Lactobacillus arabinosus™ and was found ta be
three to four times more potent than nicatinic acid
lowering scrum cholesterol in man.®

As part of a program to provide nonsteroidal anti-
imflammatory agents without the charactenstic side
offects of presently available compounds, we have now
prepared tetrazole unalogs of u series of N-phenyl-
anthranilic aeids which have been reported ta possess
antiinflammatory aetivity in both pharmacological®
and clinical® tests, This paper describes the prepara-
tion, some physical properties, and the preliminary
pharmacology of these 3-(2-anilinophenyl)tetrazoles.

Chemistry.—All of the 5-(2-anilinophenyltetrazoles
(Table I) were prepared from the corresponding N-
phenylanthranilic neids by the procedures that are
ontlined for the nusubstituted compounds m Scheme T,
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(5) B. Brouwer-van Stratten, D. Solinger, (!. van de Westeringh, and 11,
Veldstra, Rec. Trav. Chim., T7, 1129 (1958).

(8) (a) Reported by G. F. Holland at the Tenth National Medicinal
Chemistry Symposium of the American Chemical Society, Bloomington,
Ind., June 1966; (b) G. F. Holland and J. N. Pereira, J. Med. Chem., 10,
149 (1967).

(9) (a) CI-583; see R. A. Scherrer. C. V. Winder, and F. W. Short,
Abstracts, Ninth National Medicinal Chemistry Symposium of the Ameri-
can Chemical Society, Minneapolis, Minn,, June 1966, p 1la; (b) C. V.
Winder, J. Wax, L. Scotti, R. A, Scherrer, E. M. Jones, and F. W. Short,
J. Pharmacol, Exptl. Therap., 188, 405 (1962); (e) C. V. Winder, J. Wax,
. Serrano, E. M. Junes, and M. L. McPhee, Arthritis Rheumat., 6, 36
(1963); (d) C. V. Winder, J. Wax, and M, Welford, J. Pharmacol. Ezptl.
Therap., 148, 422 (1965); (e) F. Delbarre, N. P. Buu-Hoi, A. Kahan, P.
Jacquignon, H. Brouilhet, M. Marty, and F. Périn, Med. Ezptl., 11, 389
(1964),

(10) (a) L. J. Cass and W, 8. Frederik, J. Pharmacol. Exptl. Therap.,
189, 172 (1963); (b) P. Young, Arthritis Rheumat., 6, 307 (1963);: (c) E. L.
Coodley, Western Med., 4, 228 (1963): (d) D, E. Barnardo, 1. L. F. Currey.
R. M. Mason, W. R, Fox, and 3. Weatherall, Biut. Med. J., 2,342 119661,
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Most of the componnds were prepared véa the neid
chlortde raute. T those eases i which the carboxylic
acids () were mnsubstituted in cither or both of posi-
tions 2 and 6 of ring B, each ncid was trented with |
molar equiv of thionyl ehlaride 1 methylene chloride.
Thiz was to avaid any tendeney af the resulting seid
chlorides (IT) to evelize to the corresponding neridones
when the reaction was run o neat thionyl chloride,
[ some enses o catalvtic amount of dimethyBornaumide
was requited to mitiate the reactions condueted
methylene  chloride.  The acid  chlorides were  not
characterized, but were converted direetly ta the mmdes
(IV) with aqueons sunmonia. — As an alternative rote,
two of the amides were prepared by treatment of the
esters (ITD) of the corvesponding acids (1) with am-
mania in suitable solvents.

The amides were dehydrated to the nitriles (V) i ex-
cellent yiclds with phosphorus oxyehloride and -
ethylamine, The nitriles were canverted to the tetra-
zoles (V1) n high vields by the method of Finmegnn,
el al.,'! using sodium azide and mmmonium chloride in
dimethyHormamide.,

Most of the starting N-phenylanthranilic acids werce
prepared by the renetion of sodim o-bramobenzonte
with an aramatic amine in 2 modified Ullmain pro-
cedure.*

Since we suspected that the reaction between sodium
o-bromobenzoate and the sterically hindered 2,6-di-
chilora-3-methylaniline would proceed in an unaceept-
able  yield,®  N-(2,6-dichloro-3-methyvlphenyl)anthra-
nilic acid' (XI) (Table I, 831) was prepared by a route
(Scheme 1) first outlined by Scherrer and co-workers.?*
The intermedinte 2,6-dichloro-3-niethylphenol® (VIII)
wix svnthesized as shown in Scheme III.  Treatment
of 4-hydraxy-2-methylacetophenone!® (XIII) with =o-
dium hypochlorite brought abaut nuclear chlorination
as well ns the desired halofarm reaction.  The resulting
3.5-dichloro-4-hydroxy-2-methytbenzoic  neid  (XIV)
wis  decarboxylated in exeellent yield to give the
phenol VIII. The Chapman rearrangement af the di-
phenaxyquinazoline IX derived from the reactian bhe-
tween the phenal VIII and 2,4-dichlaroquinazoline®?
(VIT) pracceded in gaod vield when carried out in
mineral oil at ahout 330°.  The vesulting quinazolone
X was hydrolyzed to give the required N-(2,6-dichloro-
3-methyiphenyDanthranilic acid (XI). A by-product
af this latter renction wus  2,6-dichloro-3-methyl-
aniline' (XTT).

After mast of the above work liad been completed
an alternative synthesis (Scheme IV) far 5-{2-(3-tni-
fluaramecthylanitino)phenyltjtetrazole (XVII) (Table 1,
4) was devised. The coupling reaction between ihe
sodium salt of cither 3-(2-bromaphenyl)tetrazale ov 4-
(2-chlorophenyl)tetrazole (XV) and the sodium salt of
3-trifluoromethyvlaniline (XVI) was conducted i hexn-
methylphosphoramide (HMPA).

(11) W. G. I'imnegan, RR. A. llenry, and R, Lofaaist, /. Aw. Chem, Soc.,
80, 3908 (1958).

(12) Parke, Davis and Cu., British Patent 984,120 (10655,

(13) R. C. Huston and P. 8. Chen, J. 4m. Chem. Soc., 55, +211 (1LY,

(14) AL H. Blatt, Org. Renctions, 1, 354 119421,

(13) N. A. Lange, W. L, RoGsh, and 1. J. Aebeek, J. An Chem. Soc., 52,
3696 (1930).

(16; A shmilar use of a Chapmuan rearrangement tn copverl phenols in
e corresponding anilines bas also been reported Ly R. A. Schesrer, Al-
stracty, 145th National Meeting of the American Chemival Saciery, Niw
York, N. Y, Sepl 1163, p 314Q.
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As might have been predicted,® the 5-(2-anilinophen-
vl)tetrazoles (Table I) would appear to be slightly
stronger acids than the corresponding N-phenylan-
thranilic acids. 5-[2-(3-Trifluoromethylanilino)phen-
ylltetrazole (4) and 35-[2-(2,6-dichloro-3-methylani-
lino)phenylltetrazole (14) have pK, values of 5.31
and 5.66, respectively, compared with values of 6.28
and 6.88 for N-(3-trifluoromethylphenyl)anthranilic
acid (21) and N-(2,6-dichloro-3-methylphenyl)anthra-
nilic aeid (31), respectively. All pK, titrations
were carried out in 2-methoxyethanol-water (2:1)
solutions. The ultraviolet spectra of the tetrazole
compounds are similar to those of the corresponding
carboxylic acids.®®

Both of the possible N-methyltetrazole derivatives
(XVIII and XIX) of 5-[2-(3-trifluoromethylanilino)-
phenyljtetrazole (XVII) were obtained after treatment
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of the latter compound with diazomethane in ether.
Structural assignments were made from the nmr spee-
tra.” One of the derivatives shaws a chemical shift
of 4.18 ppm for the N-methy1 protons and was assigned
strueture XVIII. Structure XIX was assigned to the
other isomer with a chemical shift of 4.39 ppm for the
N-methyl protons.

AN

N7 SN N¢N\N—CH3
\ ./ _
\CH, N
NHC,H,CF,-m NHCH,CF,-m
XVIII XIX

Pharmacology.—All of the 5-(2-anilinophenyl)tetra-
zoles (1-17), as well as the corresponding N-phenyl-
anthranilic acids (18-34), were evaluated orally for
antilnflammatory activity in the carrageenin-induced
rat foot edema test.'® The results, expressed as the
perceutage inhibition of edema, are recorded in Table
I.  Any result of more than 309, inhibition is greater
than three times the standard deviation of the result
in control animals and is considered to indicate signifi-
cant activity.

The two most active 5-(2-anilinophenyl)tetrazoles in
the dose range of 100-150 mg/kg are 4 and 14, which
are the tetrazole analogs of the two most active N-
phenylanthranilic acids, 21 (Aufenamic acid) and 31.%
There is also reasonable correlation in structure and
antiinflammatory activity between most of the other
tetrazole—acid pairs. Compound 4, 3-[2-(3-trifluoro-
methylanilino)phenylJtetrazole,'® had a minimal effec-
tive dose (299 inhibition of edema) of 16 mg/kg, with
an oral LDs, of 455 mg/kg in rats.

Both of the nonacidic N-methyltetrazole derivatives
(XVIII and XIX in the Chemistry section) of 4 showed
insignificant activity in the foot edema test. This
suggests that both the 3-(2-anilinophenyl)tetrazoles
and the N-phenylanthranilic acids owe their activity, in
part, to their ability to provide an anionic center for a
hypothetical eationie receptor site.?2

In summary, it may be stated that the 5-tetrazolyl
group is an effective substitute for the carboxyl group
for the retention of antiinflammatory activity in the
series of N-phenylanthranilic acid agents studied.

Experimental Section?

N-Phenylanthranilic Acids.—N-Phenylanthranilic acid (18)
(Aldrich Chemical Co., Inc.) was purified by recrystallization
from MeCN. N-(3-Trifluoromethylphenyl)anthranilic acid?!
(21) and N-(2,3-dimethylphenyl)anthranilic acid?? (25) were
prepared by a method similar to that described for N-phenyl-

(17) J. H. Markgraf and W, T. Bachmann [/. Org. Chem., 80, 347
(1965) | reported that the signal from the N-methyl protons of 1,5-dimethyl-
tetrazole appears upfield from the signal from the N-methy! protons of 2,5-
dimethyltetrazole.

(18) C. A. Winter, E. A. Risley, and G. W. Nuss, Proc. Soc. Kzxptl. Biol.
Med., 111, 544 (1962).

(19) A more detailed account of the pharmacology of 5-]2-(3-trifluoro-
methylanilino)phenylltetrazole (BL-R191) will be reported elsewhere.

(20) Melting points were determined in a Mel-Temp apparatus and are
uncorrected. Nmr spectra (CDCis) were obtained using a Varian Asso-
ciates Model A-60 spectrometer, Chemical shifts (8) were measured down-
field from TMS.

(21) J. H. Wilkinson and I. L. Finar, J. Chem. Soc., 32 (1948).

(22) R. A. Scherrer, French Patent 1,313,030 (1963); Chem. Abstr.,
59, 1538 (1963).
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Crystn e Caled, ¥p- -—————— —-—m——Tound, Y4———-—— %, inhib
No. R R Rs Ra Rs X Mp, °C solvent?® Formula C H N Cl C H N C1 of edema®
Carboxylic Acids (Conlinued)
32 Cl H Cl 1T Cl CO, U 246-249 dec C CilIsCLNO, 40.32 2.55 4.43 49.46 2.70 4.25 4
33 H Cl Cl; H n CO,H 180.5-1%:2% A-B ClECIND 21
34 H Cl 1T ¢l 1T COH 251252 deet A CulTsCLNO, 10
Amides
35 I £} H | H CONH, 127-128 A-B C N, O 73.56 5.70 13.20 73.35 5.80 13.41
36 Ol H I 124 1T JONH, 123.5-124 C-B CullhCINO 63.30 4.50 11.36 63.07 4.59 11.37
37 11 Cl Il H 11 CONIT,  140-141 I-F Cull;CINO 63.30 4.50 11.36 14.37 63.57 4.72 11.40 14.56
38 1T CF; U 1T 1T CONMH; 126.5-128.5 C-B Cual 1, FuN,O 60.00 3.96 10.00 60.32 4.00 9.71
39 H el Cl u H CONI1; 156-157 K CualL,CINO 63.30 4.50 11.36 14.37 63.40 4.61 11.54 14.23
40 H 1l ¥ 11 1T CONTHl, 120-121 A CinllFN,O 67.83 4.81 12.12 67.51 4.80 12.40
41 Cl Cl H 11 11 CONIll, 167-169 IS CiaHCLNO 55.54 3.59 0.97 25.22 55.73 3.73 10.19 25.05
42 Cll; CH; H H 1 CONH; 149.5-151.5 C-B Cy5111eN,O 74.97 6.71 11.66 74.95 6.51 11.90
43 ~(CHy)e- 1l H H CONH, 129-130 ¥ CillisN.O 76.66 6.81 10.52 76.67 6.77 10.57
44 Cl 11 Cl 1T 11 CONIl, 165-167 ) Ci311)0CLNO 55.54  3.59  9.97 55.73 3.75 10.11
45 Cl H H CF, H CONH, 167-169 C-B Cullio/CIF;NO 53.43  3.20  8.90 53.51 3.44 8.72
46 Cl a 5! 1 Cl CONII, 140-142 K Cisl1CLN,O Hh.H4d 359 9.97 25.22 55.55 3.61  9.95 25.09
47 CH,; 11 1 Il CH; CONH, 155.5-156.5 I-H CisHeN20 74.97 6.71 11.66 75.19 6.92 11.51
48 (I CH; 11 11 Cl CONIIL, 178-179 A-B Cul1,CLN,O 56.96 4.10  9.49 24.02 56.98 4.17 9.28 23.99
49 Cl 11 Cl H Cl CONIl,  190-193 D CpHLCLN.O 40.48 2.88 8.88 40.38 3.02 8.85
50 H Cl Cll; 11 1 CONH, 132-133 A-B Cul T, CINO 64.51 5.03 10.75 13.60 64.47 4.94 10.85 13.73
51 H Cl 11 Cl 11 CONH, 173-174.5 C CaHCLNYO 55.54 3.50  9.97 25.22 55.77 3.67  9.67 24.98
Nitriles
52 H 11 1T 1 I CN 63-64.5 H CuilloN, 80.38 5.19 14.42 80.13 5.20 14.64
h o Cl H H Il 11 CN 70.5-71.5 11 CilT,CIN, 68.26 3.97 12.26 68.09 4.16 12.01
M4 H Cl 1T H H N 111-112.5 ¥ CulyCIN, 68.26 3.97 12.26 15.50 68.27 4.00 12.40 15.53
M H CF;, H 11 1T CN 81-82 H CiallgFaN, 64.12 3.46 10.69 63.80 3.54 10.87
56 11 I Cl H H CN 132.5-133.5 F CuHyCIN, 68.26 3.97 12.26 15.50 68.54 3.99 12.36 15.68
5 H 11 ¥ H 1 CN 106-107 ¥ CuHFN, 73.57 4.28 13.20 73.85 4.55 12.04
58 Cl Cl H 11 H CN 126--127 F Cil,CLN, Hh9.34 3.06 10.65 26.95 59.41 3.09 10.88 26.86
59 CH; CllI; 11 1 1T CN 136-138 C CylTaNy 81.05 6.35 12.61 80.72 6.29 12.71
60 —~(Cll)- H 1T 1L CN 91.5-92.5 C Cirl1sNa 82.22 6.50 11.28 82.20 6.57 11.34
61 Cl H Cl H H CN 132-134 C CialCL:N, 59.34 3.06 10.65 26.95 59.64 3.30 10.52 27.08
62 Cl B 11 CF; H CN 102.5-104.5 58 CITCHHN, 56.68 2.7 9.44 57.03 3.05 9.43
63 Cl H I 1T Cl CN 103-104 1 CysHsCLN, 59.34 3.08 10.65 26.95 59.64 3.18 10.61 26.81
64 ClI; 1T 1 H CIl; CN 109-112 11 CiHuN, 81.05 6.35 12.60 80.93 6.60 12.73
65 Cl Cl, H 1T Cl CN 132-134 H Ci14HCl;N, 60.67 3.64 10.11 25.59 60.69 3.82 10.25 235.21
66 Cl H Cl 11 Cl CN 121-122 C Ci5I1:Cl5N, 52.47 2.37 09.42 52.21 2.57  9.18
67 H Cl CH, U 11 CN 128-129 F Cial1,;,CIN, 69.31 4.57 11.54 69.48 4.86 11.69
68 I Cl H Cl H CN 169-171 C Cil1,CLN, 50.34 3.06 10.65 59.19 3.21 10.40

¢ A = KtOI, B = H:0,C = MeOII, D = McCN, T = Cill, F = cyclohexane, G = 95%, IStOII, Il = Skellysolve B (bp 60-80°). * All compounds were tested at a dose of 150 mg/kg of
ral, unless otherwise indicated. The alternative doses are given in parentheses adjacent to the (est results. < F. Ullmann, Ann. Chem., 355, 312 (1907). < See ref 21, < J. H. Wilkinson and
I. L. Finar, J. Chem. Soc., 759 (1947). ' R. B. Moffett and B. D. Aspergren, J. Am. Chem. Soc., 82, 1600 (1960). ¢ Sce ref 22. * Parke, Davis and Co., British Patent 930,477 (1963); Chem.
Abstr., 60, 1670 (1964). ¢ K. Fries, R. Boker, and F. Wallbanm, Ann. Chem., 509, 73 (1934). 7 Seervef 12. * Farbeufabriken Buyer A.-G., British Patent 720,332 (1955); Chem. Absir., 50, 7135
(1956). ¢ L. A. Blson and C. S. Gibson, J. Chem. Soc., 294 (1931).
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anthranilie acid.28 The acids 19, 20, 22-24, 26-30, and 32-34
were prepared by a modified Ulhnan procednre,!'? nsing CuBuy,
Calls, and diglyme.

3,5-Dichloro-4-hydroxy-2-methylbenzoic Acid (XIV). A sali-
tion of NaQOC! was prepared by Lbubbling Cl. (252 g, 3.55 molex)
into a solntion af NaOl (341 g, 8.52 moles) in 11,0 (470 mD
containing tee (1950 g).  4-lvdroxy-2-methyvlacetophenane
(83.0 g, 0.5053 mole) was added to the sthred hypoehlorite soln-
tion, the latter being cooled with an ice -wuter bath.  Stirring
wix contiimed for 20 min, keeping (he temperatire of the re-
aetion mixtnre at 10°, The exothiermie reaction was then allawed
to proceed, with the (empernture of the reaction mixture being
kept just below 40°.  When the exothermic reaction was over,
the solution was stirred Tor an additional 30 min at 40°. The
=oliution was cooled to 25°, when a =olution of NaHS0, (60.0 g)
in 1LO (200 mD) was added. The resnlting solntion was acidified
to plT 2 with concentrated HCL  The precipitated solid was
collected and crystallized from aqueans BEtOTI o give X1V (100
g, 82¢¢) as colorless needles, mp 1957-210°,

A portion of the proditet was pmrtitioned between agueons
NalICO; and CHCL.  The agqireons Iaver was separated nnd
actdified with concentrated HCL  The precipitate was recervstal-
lized from aqueons LtOH to give the product as long, colorless
necdles, mp 220-221.5°,

Anal. Caled for GlTCLOy: C, 43.47; 10, 2.74; ClL, 3208,
Fouud: C, 43.75; 11, 2.86; Cl, 32.10,

2,6-Dichloro-3-methylphenol'® (VIII).—-A suspension of XIV
(191.6 g of the material with mp 197-210°) in N,N-dimethyl-
nniline (422 g) was heated at 160° wuntil the evolution of Ct1,
had ceased. The reaction mixture was then heated at 190° for
0.5 hr. Concentrated HC! (450 ml) was carefully added, with
stirring, to the cooled reaction mixtive. The resulting zolition
was extracted (F.t.0, =ix 200-ml portions). The combined ether
extracts were washed with 6 N 1CL followed by water.  After
drying (Na.80s), the cther war removed to leave a liqinid which
was distilled.  VIIT (148.6 g, 96.89, 1 wax collected as the ime-
tion with bp 103.5-105° (3.9 mm), lit,* bp 240.5-242.5°.

2,4-Bis(2,6-dichloro-3-methylphenoxy )quinazoline (IX).A
solittion of VIIT (07.8 g, 0.552 mole) in DATF (150 ml) was slowly
ndded to a stivred suspension of Nall (22.6 g of a 38.6¢¢ Nall
dizpersion in mineral oil, 0.532 mole of Nall) in DMF (100 wl).
Wlhen the evolution of H, had ceasced, the resulting solntion was
heated to 100°. A solution of 24-dichloroquinazoline® (33.0
g, 0.276 mole) in DM (275 ml) was then ndded and the mixture
wns heated at 144° for 18 hr. The DMF was removed under
vacuiim, and the residue was extracted (hot CsHg). The benzenc
extract (A) and the residue (B3) were then worked 1np separately.

The extract A was concentrated imtil erystalline material sepa-
rated. The pale yellow crystals (612 g, wmp 196.5-200°, were
collected by filtration.  The filtrate was reduced o dryness and
the black gnmmy residne was pirified by ¢chromatography in
Cslls over alumina (Merck, 430 gj to give a yellow crystalliue
proditet (2.9 g), mp 180-100°, ir spectrimn tdentieal with that
of the prodnet with mp 196.5-200°.

The residite B was partitioned between Cl1Cly and H,0. The
CHCL layer was dried (NmSOs) and rediced to dryness. The
residite was recrystallized from Skellysolve B to give a colorless
prodiet (9.6 g), mp 198.4-201.5°, it spectriim identical with that
of the prodiet with mp 196.5-200°. The total yield of onec-
crystallized IX was 93.7 g (70.7¢7). A portion of the produet
with mp 198.4-201.5° was recrystallized twice from Skellysolve B
to give colorless erystals, mp 199-201°.

Anal. Caled for CaullsCLN.Os: C, 55.03; T1, 2.94; Cl, 20.54;
N, 3.84. Found: C, 55.32; IT,3.07; Cl, 29.67; N, 6.00.

1,3-Bis(2,6-dichloro-3-methylphenyl)-2,4-quinazolinedione (X).
-—A suspension of IX (10.0 g) in mineral oil (25 ml) was heated
witder Ny by means of a bath at 345-350° for 2.2 hr.%*  Skelly-
solve B (100 ml) was added to the cooled reaction mixture which
was then filtered. The collected solid was powdered and ex-
tracted for 17 hr with Skellysolve B it a Soxhlet apparatus. The
extract was rediced to dryness to leave an orange solid (4.0 g).
It spectri of the extracted material and the residue (3.5 g) in
the Soxhlet thimble were ideutical. The extracted solid was
reerystallized twice (MeCN, Norit) to give pale yellow crystals,
mp 272-274°,

(23) C. F. 1L, Alten and G. H. W. McKee, "Organic Syntheses,”” Coll.,
Vol. Il, John Wiley and Sons, Inc., New York, N. Y,, 1943, p 15,

Vol I

Anal. Caled Tor CalluCLNLO,-05CILN: €, 5517 1,
3.2 CL 2833 N, 7000 Found: ) 55,450 11, 5.y CL 2800
N, 698,

N-(2,6-Dichloro-3-methylphenyl)anthranilic Acid’? (311, A
aispension of N (50.0 g) in cthylene glyeol (600 mb wud 11O
(100 ml) containing KOTL (100 g) was hented under veflux, with
stirring, mntil sohition acenrred (2.5 Ly Maoxt af the wier,
containing same XTT, was allowed to <diil <lowly from the
refluxing mixnme.  The remaining aniline was then remaoved
Irom the reaction mixtitre by stenm distillation.  ‘The cooled
reacon mixtare was poared e eald 1L0O 2 1), The resnlting
sohttion was cooled Gee-water bathy and acidified 1w pll 2
with concentrated HCL The precipitated <olid wias callected,
washed (cold 11O, and dried to give 28.5 g 192.6°75 of the aeid
31, mp 245-248° dec. The aqueons disullates were eambined
and extracted (CHCL ), The CHCL sohntion was dried (Nau=0),)
atid evaporated to give 14.2 g (77.67,) of the lignid aniline N11,
Lp 135-136° (24 mm), 1it.25 inp 37-3K8°.

2-Anilinobenzamides. Method A.--Compomnds 35-37,
39-41, 43-45, 47, 50, and 51 were prepared by procedures similar
to the one described Tor 2-(2-chlaro-3-trifluoromethylimilino )-
Lenzamide (451, a~ Tollows, A sahition of N-(2-chlovo-3-tri-
finoromethylphenylanthranilie neid (28) (24.2 g, 0.0767 mole)
i ClLCle (250 ml) containing XOCL (9.6 g, 0.0806 males and
DM (0.5 1) was bented under reflux for 3.25 I, The cooled
reaction mixtnre was ponred, with good stivring, onio ice-cold,
concentrated NTLOIL (400 ml). The mixture was stirved ut 23°
for 2 hr. The CHLCL and aqieons lavers were separated and the
Intter wax extracted wich Tresh CILCL. The combined ClLCL
solntions were dried (Nn.804) and rednced to devness to give 45
s tan erystals (22040 g, O170), D 157-165°.

A eatalyGe oot of DMFE wax required to initinte aeid
chloride formation Ter sume examples of this method.

Method B.--Contponnds 46, 48, and 49 were prepared by
proceditres similar to the ove deseribed for 2-(2,4,6-trichlore-
anilino)benzamide (49), ax Tollows. A ampension of N-(2,4,6-
irtehlorophenyDanthranilic acid (17,0 g) i SOCL (100 ml) was
hented i an oil bath at 60° until the gaseons evolition censed.
The excess SOCL was removed in o rotary evaporator, Cgll
125 ml) wis added, nnd the <ohttion again was reduced to drimess.
The tan, solid restdite was ndded portionwise ta cold, concentrated
NILOIT €225 ml) and the mixture was stirred for 16 i at 25°.
The colotless product wax colleered and dried to give 15.6 ¢
(02.20.) of 49, mp 186.5 -180°.

Method C.--Comnponnds 38 und 42 were prepared by am-
monolysis of ethyl  N-£3-triflnoromethylphenyDanthranilate®
and methyl N-23-dhnethylphenyDanthranilate,® respectively.

A solntione of erhyl N-@G-triflnoromethylphenyl)yanthranilate
(225,00 g, (173 malei and NaOCI, (0.0 g, 0.74 wmole) in dry
MeOID (1 Ly was saturated with N1, The reaction mixture was
allowed 1o staud at room temperatine Tor 156 hr. Dharing this
time the nixture was resatarated with N1 after 60, 84, 108,
md 152 hre The reaction mixtore was redueed to dryness and
(he restdne was ponred anto tee-water. The precipitated prodiet
wax extracted (CITCL. The CHCL extract was washed (H.O)
and dilitted with Rkelly=olve B, The solhittion wax then rednced
1 volume i a rotary evaporator nu(il erystallization commenced.
The vesulting mixture was cooled to vield 200 g (47.6C 1 of 2-
(G-tmflnoromethylanilino)benzamide (38), mp 125~127°,

A suspension ol methyl N-(23-dhnethylphenyl)anthranilate
(84.0 g, 43 mole) and NaOCHLE (17.8 g, 0.33 mole) tn MeOIl
(1.2 Lrand Cellg (40 ml) was <saturated with N1, The siuspen-
ston was allowed to <tmnd at roeom temperatire for 32 days, with
resatirntion with N1 after 1,4, 7, and 12 days. The MeOT! and
Cslls were remowved, and o CHCle solntion of the residne was
washed (11.0), dried (Na.S0)), and reduced to dryuess. The
rexicdhite was washed with cold Rkellysolve B to leave 34 g (42.8¢ )
of 2-(2,3-dimethylanilino )benzaunide (421, mp 148--151°,

2-Anilinobenzonitriles, --All of the nitriles in Table T were
prepared by a method ~imilar 1o that described for 2-(2,6-
dichloro-3-methylanilino)benzonitrile (65), nx follows,

Triethylamine (9.63 g, 0.0950 mole) was added to a cooled
(ice=water bath) suspension of 2-(26-dichloro-3-methylanilino)-

24 M, C. Lrimnelow, R. 1. Jones, and 1. I’ Metecalfe, J. Chem. Soc.,
1208 (1951).

(251 1. M. Jones, French Datent M2948 (1964); Chem. Abstr., 63, 8269
(10651,

(26) R. A, Bcherrer, French Patent 1,474,377 (1964); Chem. 1hyte.,
62, 4070 (19651,
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benzamide (48) (14.0 g, 0.0475 mole) in redistilled POCly (100
ml), and the mixture was heated under reflux for 0.5 hr. The
excess POCl; was removed under reditced pressure. A CHCl
solution of the residue was washed (agueons K,CO;, H:0). The
solution was dried (Na,80,) and the CHCl; was removed. The
residue was exhanstively extracted with boiling Skellysolve B,
The combined extracts were reduced in volume and cooled to
vield 10.5 g (80.29) of 65 as pale yellow needles, mp 129.5-132°.

5-(2-Anilinophenyl)tetrazoles.—All of the tetrazoles in Table I
were prepared from the corresponding nitriles by the general
procedure of Finnegan, ef al.,'' as illustrated for 5-[2-(2,6-
dichloro-3-methylanilino)phenylitetrazole (14) as follows. A
mixture of 2-(2,6-dichloro-3-methylanilino)benzonitrile (9.0 g,
0.0325 mole), NaN; (2.34 g, 0.039 mole), and NH,Cl (2.09 g,
0.039 mole) in DMF (65 ml) was heated, with stirring, at an oil
bath temperatire of 127° for 17 hr. The DMF was removed
nnder reduced pressure and the residite was suspended in cold
.0 (300 ml) which was acidified to pH 2 with concentrated
HCl (beware of any liberated HN;). The solid proditet was col-
lected and recrystallized from aqueous MeOH (Norit) to give 14
(8.6 g, 82.79%) as vellow needles: mp 207-208.5° dec; uv maxima
(959 EtOH, 0.01 N in HCl), 280 mu (e ¢510), 329 mu (e 7360).

5-12-(3-Triflnoromethylanilino)phenylitetrazole (4), mp 205-
207°, had nv maxima (959 EtOH, 0.01 ¥ in HCl), 287 mu
(€ 16,200), 336 mu (e 7H00).

Alternative Preparation of 5-{2-(3-Trifluoromethylanilino)-
phenyl]tetrazole (4).—A solution of 3-(2-bromophenyl)tetrazole?
(5.0 g, 0.0222 mole) in dry hexamethylphosphoramide (20 ml)
was added slowly to a cooled (ice—water), stirred suspension of
NaH (1.80 g of a 59.49; Nall dispersion in mineral oil, 0.0446
mole of NaH) in hexamethylphosphoramide (20 ml). Wheu the
vigorous evolution of H, had ceased, 3-trifluoromethylaniline
(3.58 g, 0.0222 mole) was added to the reaction mixture. The
temperature of the mixtie was slowly raised under N,. At
abont 120° a further gaseous evolution occurred. When this
reaction had subsided, the mixtire was then heated at 185° for
1.5 hr. The cooled reaction mixture was diluted (cold H.O,
400 ml). The resulting solution was acidified to pH 2 with
coftcentrated HCl. The acidified mixture was extracted (CHCl,,
four 100-m! portions). The combined extracts were washed
(cold Hy0O, 100 ml). The CHCl; solntion was then extracted with
10¢¢ aqueons NaOH (two 50-ml portions). The combined NaOH

(27) R. M. lerbst and K. R. Wilson, J. Org. Chem., 22, 1142 (1957).
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extracts were acidified to pH 2 with concentrated HCl. The
resulting mixture was extracted (CHCly, four 50-ml portions).
The combined CHCl; extracts were washed (H,0, 50 ml), dried
(NasS0,), and filtered, and the filtrate was reduced to dryness.
The brown oily residne (8.0 g) was purified by chromatography
on silicic acid (300 g). The crude product was introdneed onto
the column in a mixture of Me,CO (5 ml) and Ce¢Hg (25 ml).
The coliumn was elited with Me,CO-C¢Hs (1:20). After the
first 400-ml fraction, the eluate was collected in 300-ml fractions.
A buff, erystalline solid (1.9 g, 28¢¢ yield) was obtained after the
removal of the solvent from fractions 2—4, inclusive. The solid
had mp 198-202°, with mmp 202-205° with anthentic 5-[2-(3-
trifinoromethylanilino)phenyljtetrazole (4). The solid was
vecrystallized from aqueous EtOH to give buff crystals, mp
205-207° (ir spectrum identical with anthentic 4).

A repeat of the above reaction using 5-(2-chlorophenyl)-
tetrazole?” in place of the b-(2-bromophenyl)tetrazole gave 4
in 34.5¢; yield. A repeat using 5-(2-chlorophenyl)tetrazole
(0.0222 mole), NaH (0.0666 mole), and 3-trifluoromethylanilitte
(0.0444 mole) gave 4 in 469, yield.

1-Methy!l-5-{2-(3-trifluoromethylanilino)phenyltetrazole
(XVIII) and 2-Methyl-5-[2-(3-trifluoromethylanilino)pheny!]-
tetrazole (XIX).—A cooled (ice-water bath) suspension of 5-[2-
(3-trifluoromethylanilino )phenyljtetrazole (10.0 g) in Et.0 (100
ml) was treated with an ethereal solution of excess CH:N,.
Excess CH;N, and Et;O were removed. Fractional recrystalliza-
tion of the residue from MeOH gave two products. The first
product (9.4 g) was rvecrystallized from MeOH to give colorless
crystals of XIX, mp 119.5-121°, numr peak (CDCl;) at § 4.39
(3 H singlet, CH;N<).

Anal. Caled for CisHpFsN;: C, 56.41; H, 3.79; N, 21.94.
Found: C, 56.24; H, 3.87; N, 21.95.

The secoud product (0.9 g) was recrystallized from cyclohexane
to give pale yellow crystals of XVIII, mp 116-117.5°, nmr peak
(CDCly) at § 4.18 (3 H singlet, CHsN<).

Anal. Caled for C;H;,)FsN;: C, 56.41; H, 3.79; N, 21.94.
Found: C, 56.32; H, 3.98; N, 21.99.
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A total of 62 steroids, some of them new, and belonging to different chemical classes were stndied for hypuotice

activity.

A few members of the 5a- and 38-pregnane and 19-norpregnane class were ontstanding as hypnotic

agents, markedly surpassing 21-hydroxy-58-pregnane-3,20-dione and the commonly known short-acting barbi-

turates in poteney.
solvents, i.e., glycols or dimethy! sulfoxide.
CNBS stimnlation.

These componnds were partienlarly effective when given intravenously in nonaqieons
Abont half of the compounds were either inactive or gave rise to
The water-soluble snccinates of the potent pregnane derivatives were uniformly less effective
and slower acting than the free aleohol and ketone forms.

Pregn-4-enes, pregu-3-enes, and the few androstane-

and estrane-tyvpe steroids studied exhibited negligible hvpnotic activity.

Certain classes of hormonal and mnonhormonal
steroids are known to possess significant influence on
the ceutral nervous system of mammals. A large
number of these compounds exhibit hypnotic effects,®*
while =ome produce CNS stimulation with convul-

(1) Part CCC1X: see P. Crabbé, A. Cruz, anad J. Iriarte, submitted for
publication.

(2) To whom inquiries shiould be addressed at Svntex, S..A.

(3) 8. Y. P'An and G. D. Laubach, Methods Hormone Res., 8, 415 (1964).

sions.** The first observations of Selve® on the seda-
tive and hypnotic actions of progesterone and some
other pregnanes were followed by efforts concerned
with the synthesis of therapeutically useful anesthetic
steroids.  Main emphasis was placed on the synthesis

(4) R. M. Atkinson, 13, Davis, M. A, Pratt, H. M. Sharpe, and E. G.
Tomicl, J. Med. Chem., 8, 426 (19653).

(3) G. Heuser and E. Eideiberg, Fndocrinology, 69, 815 (1961).

(6) H. Selye, 7bid., 80, 437 (1942).



