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n2iD 1.4800, X9
n?2E,OH 260 m,u (« 4300). A multiple! centered at 

5.8 ppm was assigned to the four vinyl protons in the nmr spec­
trum of 16. Anal. (C10H,-N) C, H, N. 

Its methiodide crystallized from Me2CO-Et20 as white needles, 
mp 179-180°. Anal. (CUH2„IN) C, H, I, N. 

Compound 16 was reduced as described for 12 to give 2-di-
methylaminoethylcyelohexane. The methiodide of the reduced 
product was recrystallized from Me 2CO-Et 20 to furnish white 
needles, mp 223° "(lit.16 mp 224°). 

l-Methyl-5-oxo-«'s-octahydroindole (17).—A solution of 5-
hydroxyindole (1 g) in 20 ml of MeOH was hydrogenated at 
120-12o° (initial pressure, 119.4 kg/cm2) 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. Cr0 3 (0.3 g, 0.0033 mole 
equiv) in 0.2 ml of H-.O 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 HOAc 
was removed, and the residue was made strongly basic with NaOH 
solution and extracted with three 20-ml portions of E t 2 0 . The 
E t 2 0 extracts were combined, dried (MgSCi), and filtered. 
Removal of solvent at reduced pressure afforded a colorless 
liquid. Tic of the liquid on neutral alumina using 1:1 E t O H -
Skelly B showed spots for starting material and product 17. 
The mixture was chromatographed on an alumina column made 
in Skelly B (Woelm, activity grade III , 40 g) using 5% EtOAc 
in Skelly Bi 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 cps) assigned to the equatorial C-7a proton. 

l-Methyl-5-oximino-a's-octahydroindoIe (18).—The ketone 
17 (0.18 g, 0.0012 mole) was heated on a steam bath for 3 hr 
with a solution of 0.4 g of NH2OH-HCl in 5 ml of H 20. The 
solution was neutralized with Na2C03 solution and heated on a 
steam bath for 30 min. Cooling of the solution did not precipitate 
the oxime. I t 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 (70%) of 18 as white crystals (EtOAc-
Skelly B), mp 154.5-156.5°. Anal. (C8H16N20) C, H, N. 

l-Methyl-5-s2/re-dimethylamino-«s-octahydroindoIe (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 
refiuxed for 30 min and cooled, it was diluted with an equal volume 

The knowledge that 5-substituted tetrazoles and 
their carboxylic acid analogs have comparable acidic 
dissociation constants2,3 has led a number of chemists 
to replace the carboxyl group in biologically active com­
pounds with the 5-tetrazolyl group (-CN4H). Hopes 
of maintaining or improving upon biological activity 
have been realized in some cases. 

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

(2) F. R. Benson, Chen,. Rev., 41, 1 (1947). 
(3) R. M. Herbst, "Essays in Biochemistry," John Wiley and Sons, Inc., 

New York, N. Y„ 1956, p 141. 
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of H 20, acidified with HC1, and evaporated. The residue was 
made strongly alkaline with NaOH solution and extracted with 
CHCI3. The extraxts were dried and filtered. Solvent was 
removed under reduced pressure to give 0.17 g (37%) of a thick 
colorless liquid. To this was added 0.25 g of 37% CH 2 0 and 0.26 
g of 88% HCOOH, and the mixture was heated on the steam 
bath for 2 hr. The solution was treated with 5 ml of dilute HC1 
and excess CH 2 0 and HC0 2 H were removed by evaporation to 
dryness. The residue was made alkaline with NaOH solution and 
extracted with E t 2 0 . The solvent was evaporated to give 0.16 
g of a liquid which was identical with l-methyl-5-si/w-dimethyl-
amino-ra-octahydroindole (15) by infrared and tic. 

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 D M F and 0.41 g (0.008 
mole) of 88% HC0 2 H. The cooled solution was treated with 5 
ml of 4 N HC1 and evaporated to dryness. The residue was 
made alkaline with NaOH solution and extracted with E t 2 0 . 
The extract was dried (MgSOO and evaporated to afford 0.21 g 
of a yellowish liquid which was identical with 15 by infrared 
and tic. 

Catalytic Reduction of l-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/cm2 (room temperature) with 
75 mg of P t0 2 . After filtering, the solution was evaporated to 
remove most of the HOAc. The residue was made alkaline with 
NaOH solution and extracted with E t 2 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 37% H2CO and 0.28 g 
of 88% HCOOH, treated with 5 ml of 4 X HC1, and evaporated 
to dryness. The residue was made strongly alkaline with NaOH 
solution, extracted with Et 2 0, and dried (MgSO,t), and the solvent 
was removed to afford 0.18 g of a colorless liquid which was 
identical with 15 by ir and tic. 

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 control contractions of the guinea pig ileum were 
obtained by the addition of 2-, 10 , and 20-^g 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, 25, 12.5, 6.25, 3.12, 1.56, and 0.78 y.%. 

Tetrazole analogs of plant growth regulators such as 
3-indolylacetic acid and 2,4-dichlorophenoxyacetic acid 
retained some activity.4'5 Two out of three tetrazole 
analogs of glutamic acid acted as substrates for beef 
liver L-glutamic dehydrogenase,6 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., 77, 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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Tetrazole analogs of a series of known N-phenylanthranilic acid antiinflammatory agents were prepared. 
Some of these 5-(2-anilinophenyl)tetrazoles showed antiinflammatory activity comparable to the corresponding 
carboxylic acids when tested orallv in rats. 
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and Escherichia coli.7 The tetrazole analog of the anti-
tuberculous ^-aminosalicylic acid proved to be inactive 
when tested in vitro.7 The tetrazole analog of nicotinic 
acid was effective in high concentrations as a growth 
factor for Lactobacillus arabinosus7 and was found to be 
three to four times more potent than nicotinic acid in 
lowering serum cholesterol in man.8 

As par t of a program to provide nonsteroidal anti­
inflammatory agents without the characteristic side 
effects of presently available compounds, we have now 
prepared tetrazole analogs of a series of X-phenyl-
anthranilic acids which have been reported to possess 
antiinflammatory activity in both pharmacological9 

and clinical10 tests. This paper describes the prepara­
tion, some physical properties, and the preliminary 
pharmacology of these o-(2-anilinophenyl)tetrazoles. 

Chemistry.—All of the 5-(2-anilinophenyl)tetrazoles 
(Table I) were prepared from the corresponding N -
phenylanthranilic acids by the procedures tha t are 
outlined for the unsubsti tuted compounds in Scheme I, 

SCHEME I 

son 

NH.OH 

NH 
CONH, 

n . R = CH=,C:H-

N ' ^N 

1. NaNj. NH.C1 

DMF 
• « 

2. H* 

(7) 15. P>rouwer-van S t r a i t e n , D . Solinger, 0 . v a n de Wes te r ingh , a n d II . 
Velds t ra , Rec. Trav. Chim., 77, 1129 (1958). 

(8) (a) R e p o r t e d by G. F . Ho l l and a t t h e T e n t h N a t i o n a l Med ic ina l 
C h e m i s t r y S y m p o s i u m of t h e A m e r i c a n Chemica l Society, B loomington , 
Ind . , J u n e 1966; (b) G. F . Ho l l and a n d J . N . Pere i ra , J. Med. Chem., 10, 
149 (1967). 

(9) (a) C I - 5 8 3 ; see R . A. Scherrer . C. V. Winder , a n d F . W. Shor t , 
A b s t r a c t s , N i n t h N a t i o n a l Medic ina l C h e m i s t r y S y m p o s i u m of t h e Amer i ­
can Chemica l Society , Minneapo l i s , Minn . , J u n e 1966, p 11a; (b) C. V. 
Winder , J . Wax , L. Seot t i , R . A. Scherrer , E . M . Jones , a n d F . W . Shor t , 
J. Pharmacol. Exptl. Therap., 138, 405 (1962); (c) C. V. Winder , J . Wax , 
B . Ser rano , E . M . Jones , a n d M . L. M c P h e e , Arthritis Rheumat., 6, 36 
(1963); (d) C. V. Winder , J . Wax , a n d I I . Welford, J. Pharmacol. Exptl. 
Therap., 148, 422 (1965); (e) F . De lba r re , N . P . B u u - H o l , A. K a h a n , P . 
J a c q u i g n o n , H. Broui lhe t , M . M a r t y , a n d F . Per in , Med. Exptl., 11, 389 
(1964). 

(10) (a) L. J . Cass a n d W. S. F reder ik , J. Pharmacol. Exptl. Therap.. 
139, 172 (1963); (b) P . Young , Arthritis Rheumat., 6, 307 (1963); (c) E . L. 
Coodley , Western Med.. 4, 228 (1963): (d) D . E . B a r n a r d o , I I . L . F . Cur rey . 
R . M . Mason , W. R. Fox, and M . Weathera l l , Brit. Med. ./., 2, 342 (1966). 

Most of the compounds were prepared via the acid 
chloride route. In those cases in which the carboxylic 
acids (I) were unsubsti tuted in either or both of posi­
tions 2 and (> of ring B, each acid was treated with 1 
molar equiv of thionyl chloride in methylene chloride. 
This was to avoid any tendency of the resulting acid 
chlorides (II) to cyclize to the corresponding acridones 
when the reaction was run in neal thionyl chloride. 
In some cases a catalytic amount of dimethylformamide 
was required to initiate the reactions conducted in 
methylene chloride. The acid chlorides were not 
characterized, but were converted directly to the amides 
(IV) with aqueous ammonia. As an alternative route, 
two of the amides were prepared by treatment of the 
esters (III) of the corresponding acids (I) with am­
monia in suitable solvents. 

The amides were dehydrated to the nitriles (V) in ex­
cellent yields with phosphorus oxychloride and tri-
ethylamine. The nitriles were converted to the tetra-
zoles (VI) in high yields by the method of Kinnegan, 
el al.,n using sodium azide and ammonium chloride in 
dimethylformamide. 

Most of the start ing X-phenylanthranilic acids were 
prepared by the reaction of sodium o-bromobenzoate 
with an aromatic amine in a modified Ullmann pro­
cedure.1-

Since we suspected tha t the reaction between sodium 
o-bromobenzoate and the sterically hindered 2,(j-di-
chIoro-3-methylaniIine would proceed in an unaccept­
able yield,9" X-(2,6-clichloro-3-methylphenyl)anthra-
nilic acid1" (XI) (Table I, 31) was prepared by a route 
(Scheme II) first outlined by Scherrer and co-workers.9a 

The intermediate 2,G-dichloro-3-ni.ethylphenolu (VIII) 
was synthesized as shown in Scheme III. Trea tment 
of 4-hydrox3 ,-2-methylacetophenone14 (XIII) with so­
dium hypochlorite brought about nuclear chlorination 
as well as the desired haloform reaction. The resulting 
3,5-dichloro-4-hydroxy-2-methylbenzoic acid (XIV) 
was decarboxylated in excellent yield to give the 
phenol VIII. The Chapman rearrangement of the di-
phenoxyquinazoline IX derived from the reaction be­
tween the phenol VIII and 2,4-dichloroquinazolinc , ' : ' 
(VII) proceeded in good yield when carried out in 
mineral oil at about 350°. The resulting quinazolone 
X was hydrolyzed to give the required X-(2,0-dichloro-
3-methylphenyl)ai)thranilic acid (XI) . A by-product 
of this lat ter reaction was 2,6-dichloro-3-methvl-
anilinelfi (XI I ) . 

After most of the above work had been completed 
an alternative synthesis (Scheme IV) for 5-["2-(3-tri-
fluoromethylanilino)phenyl]tetrazole (XVII) (Table 1, 
4) was devised. The coupling reaction between the 
sodium salt of either 5-(2-bromophenyl)tetrazole or .V 
(2-chlorophenyl)tetraz()le (XV) and the sodium salt of 
3-trifluoromethylaniline (XVI) was conducted in hexa-
methylphosphoramide (HMPA) . 

(11) W. G. I ' innegan , R . A. Henry , a n d R . Lofquis t . ./. Am. Chem. ,1w., 
80, 3 9 0 8 ( 1 9 5 8 ) . 

(12) P a r k e , Dav i s am] Co., Bri t ish P a t e n t 984,120 (19H5). 
(13) I I . C. H u s t o n a n d P . S. Chen, ./. Am. Chem. S « r , 55, 42 1 I ' 19:',::). 
(14) A. H. B l a t t . Org. Reactions, 1, 354 (1942). 
(15) N. A. Lange , W. E. Roush , and H. J. Asbeek, ,/. Am. Chun, tioc, 52, 

3696 (1930). 
(16) A similar vise of a C h a p m a n r e a r r a n g e m e n t 1o convert phenols li­

t he cor responding anil ines has also been repor t ed by R. A. Scherrer , Ab­
s t rac t s , 145th N a t i o n a l M e e t i n g of t h e American Chemical Society , Nbvv 
York, \ . Y., Sept 1963, p 33Q. 
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H O - / ^ — COCH3 

k A C H 3 CI CH3 

xi ™ 

SCHEME I I I 

! 0 2 H ^ _ * v i I I 

CH3 

XIII 

SCHEME IV 

Na+HN—^~y 
1. HMPA, 185° 

2. H+ _ 

'CF, 

XVI 

^ ^ N H C 6 H , C F : J - m 

XVII 

As might have been predicted,3 the 5-(2-anilinophen-
yl)tetrazoles (Table I) would appear to be slightly 
stronger acids than the corresponding X-phenylan-
thranilic acids. 5- [2-(3-Trifluoromethylanilino)phen­
yl ]tetrazole (4) and 5-[2-(2,6-dichloro-3-methylani-
lino)phenyl]tetrazole (14) have pKa values of 5.31 
and 5.66, respectively, compared with values of 6.28 
and 6.88 for X-(3-trifluoromethylphenyl)anthranilic 
acid (21) and N-(2,6-dichloro-3-methylphenyl)anthra-
nilic acid (31), respectively. All pit~a 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.9a 

Both of the possible X-methyltetrazole derivatives 
(XVIII and XIX) of 5-[2-(3-trifluoromethylanilino)-
phenyljtetrazole (XVII) were obtained after treatment 

of the latter compound with diazomethane in ether. 
Structural assignments were made from the nmr spec­
tra.17 One of the derivatives shows a chemical shift 
of 4.18 ppm for the N-methyl protons and was assigned 
structure XVIII. Structure XIX was assigned to the 
other isomer with a chemical shift of 4.39 ppm for the 
N-methyl protons. 

^ - ^ - N H Q f t C F s - m 

XVIII 

N^ NN—CH3 

or NHC6rL,CF3-m 

XIX 

Pharmacology.—All of the 5-(2-anilinophenyl)tetra-
zoles (1-17), as well as the corresponding X-phenyl­
anthranilic acids (18-34), were evaluated orally for 
antiinflammatory activity in the carrageenin-induced 
rat foot edema test.18 The results, expressed as the 
percentage inhibition of edema, are recorded in Table 
I. Any result of more than 30% 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-anilmophenyl)tetrazoles in 
the dose range of 100-150 mg/kg are 4 and 14, which 
are the tetrazole analogs of the two most active X-
phenylanthranilic acids, 21 (flufenamic acid) and 31.9a 

There is also reasonable correlation in structure and 
antiinflammatory activity between most of the other 
tetrazole-acid pairs. Compound 4, 5-[2-(3-trifluoro-
methylanilino)phenyl]tetrazole,19 had a minimal effec­
tive dose (29% inhibition of edema) of 16 mg/kg, with 
an oral LD50 of 455 mg/kg in rats. 

Both of the nonacidic X-methyltetrazole derivatives 
(XVIII and XIX in the Chemistry section) of 4 showed 
insignificant activity in the foot edema test. This 
suggests that both the 5-(2-anilinophenyl)tetrazoles 
and the X-phenylanthranilic acids owe their activity, in 
part, to their ability to provide an anionic center for a 
hypothetical cationic receptor site.9a 

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 X-phenylanthranilic acid agents studied. 

Experimental Section20 

N-Phenylanthranilic Acids.—N-Phenylanthranilie acid (18) 
(Aldrich Chemical Co., Inc.) was purified by recrystallization 
from MeCX. N-(3-Trifluoromethylphenyl)anthranilic acid21 

(21) and N-(2,3-dimethylphenyl)anthranilic acid22 (25) were 
prepared by a method similar to that described for X-phenyl-

(17) J. H. Markgraf and W. T. Bachmann [,/. Org. Chew.., 30, 347 
(1965)] reported that the signal from the N-methyl protons of 1,5-dimethyl-
tetrazole appears upfield from the signal from the N-methyl protons of 2,5-
dimethyltetrazole. 

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

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

(20) Melting points were determined in a Mel-Temp apparatus and are 
uncorrected. Nmr spectra (CDCla) were obtained using a Varian Asso­
ciates Model A-60 spectrometer. Chemical shifts (5) 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 1,315,030 (1963); Chem. Abstr., 

69, 1538(1963). 



TABLE I 

5-(2-ANILINOPIIHNYI,)TETKAZOLES AND INTERMEDIATES 

Am iinflam 
act., 

K:i 

1 
2 

o 
4 
5 
6 
t 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

II 
CI 
11 
11 
11 
II 
CI 
CH3 

11 
11 
CI 
CF3 

TI 
II 
CI 
CI13 

- (CH a ) 4 -
Cl 
CI 
CI 
CI I:, 
CI 
CI 
11 
11 

11 
CI 
II 
II 
II 
11 
CI 
CH3 

H 
IT 
11 
II 
Cll:, 
II 
01 
01 

11 
Tl 
01 
CF3 

II 
II 
CI 
OH, 

-(CII,),,-
Cl 
CI 
CI 
CII3 

01 

II 
II 
II 
H 
CII3 

II 
II 
IT 
IT 
01 
F 
11 
II 
II 
01 
IT 
11 
II 
IT 
01 

en 
11 

II 
11 
II 
II 
01 
F 
H 
II 
II 
01 
11 
II 
II 
II 

III 

C F 3 

R j 

II. 
II 
II 
11 
II 
II 
11 
II 
II 
II 
II 
01 
CII3 

01 
01 
11 
11 

II 
II 
11 
II 
H 
11 
II 
II 
II 
II 
11 
CI 
Cll;, 
01 

X 

ON J I 
ON^II 
0N„II 
CN4II 
CN4IT 
ON4II 
ONiII 
ON4II 
CN4II 
CN4II 
ON4II 
CN4II 
CN4II 
CN4II 
CN4H 
CN4II 
0N.,II 

00-, II 
CO-JI 
C02I1 
C02H 
0O2H 
0O2H 
0O2H 
C0» 11 
0O2II 
CO2II 
00,11 
CO,H 

co2n 
00,11 

M l ) , • ' ( • 

210 211.5 
203 203.5 
207-208 
205-207 
238-239 
231-231.5 
202 203 
203.5-205.5 
214 215.5 
252.5-253.5 
228-229 
187.5-189.5 
192-193 
207-208.5 
235-235.5 
2)8.5-220 
211 .5-213 

185-187' 
196-198' 
170-171 .iV 
132-133 << 
176 178' 
199 200.5° 
255-257^ 
229-230" 
174-175.5* 
250 251 dec" 
185-186.5 
218 220 
207.5-209.5 dec 
256 256.5 dec' 

C r y s t n 
solvent," 

A-B 
A-B 
A-B 
A-B 
A 
A 
A-B 
A-B 
A 
A 
A-B 
O-B 
C-B 
C-B 
A-B 
A-B 
A-B 

Car 
1) 
O 
K 
F 
A-B 
A 
A 
O 
K 
A 
C-B 

c 
0 
<; 

r ' onnu la 

Tetrazoles 
CnllnN:, 
0,3II,„C1N, 
C1 3IIT 0C1NT: , 

O14H10F3N;, 

CIljoClN., 
C,3II,„FN., 
0,3II,01,N., 
C1:,H,:,NTr, 

('nllnN., 
013H<,C12N„ 
CIUCIF. iX, 
CjIUCI.Tv, 
CisIIibNr, 
OulT„Cl2N, 
0„H8OI3N„ 
CuIIuOlNc 
C,.,1I9C12N., 

><)xylii: Acids 
'o I 3H„N02 

C I U O I N O , 
013HioClNO, 
014II1oF3N02 

C„II,oClN02 

C13II10FNO2 

0,3H9Cl2NO, 
C,.-,II,3N02 

C l 7II„N0 2 

0,:,H9C12N02 

C,4lI»ClFaN02 

Ciiuewro, 
0,.>IIi:,N02 

0,,II,,012XO, 

c 

65.81 
57.46 
57.46 
55.07 
57.46 
61 .15 
51 .00 
67.90 
70.08 
51.00 
49.49 
51.00 
67.90 
52.52 
45.85 
58.86 
51 .00 

53.26 
55.34 

Cal 
II 

4.67 
3.71 
3.71 
3.30 
3.71 
3.95 
2.96 
5.70 
5.88 
2.96 
2.67 
2.96 
5.70 
3.46 
2.37 
4.24 
2.96 

2.87 
3.22 

•>K V t - -
N 

29.53 
25.78 
25.78 
22.94 
25.78 
27.44 
22.88 
26.40 
24.04 
22.88 
20.62 
22.88 
26.40 
21. SS 
20.57 
24.52 
22.88 

4.44 
1.97 

CI 

13.05 

13.05 

23.16 

2:',. 16 

23.16 

22. 15 

12.41 
23.16 

25. 1 1 

c 

65.64 
57.53 
57.74 
55.30 
57.65 
61.00 
51.21 
68.01 
69.85 
51.30 
49.55 
51.13 
68. 15 
52.60 
46.10 
58.57 
50.87 

53.55 
5 5 . -i~y 

|'„ 
II 

4.91 
3.87 
3.78 
3.25 
3.76 
3.97 
3.12 
5.72 
6.11 
3.14 
2.91 
3.13 
6.00 
• >. 7'.! 

2.51 
4.32 
3.24 

2.99 
3.32 

29.64 
25.77 
25.95 
22.92 
25.88 
27.77 
22.87 
26.43 
21.14 
22.89 
20.79 
23.05 
26.36 
21.88 
20.54 
24.78 
22.84 

1.26 
4.83 

CI 

13.42 

13.38 

23.47 

23.36 

23.37 

22.3,8 

12.59 
• > • • M f | 

25.42 

< -,', inl. ib 
of e d e m a 

19 
13 
0 

50(128) 
39 (128) 

5 
25 
29 
18 
0 

35 
47 

0 
4 8 ( i 28 
0 

15 
36 

8 
25 

8 
39(128) 

0 
2 

29 
35 (100) 

2 
14 
18 
29 

5 
52 (128) 
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N o . R4 R . Mp, °C 

32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

52 
53 
.54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

CI 
II 
H 

II 
CI 
II 
II 
11 
H 
CI 
CII3 

H 
Cl 
Cl 

IT 
II 
Cl 
CF, 
II 
II 
Cl 
CH3 

-<CH,) r 
Cl 
CI 
CI 
CH, 
CI 
CI 
H 
H 

H 
CI 
H 
H 
II 
H 
CI 
CH3 

II 
H 
IT 
II 
CH3 

H 
Cl 
Cl 

II 
H 
Cl 
CF3 

IT 
IT 
Cl 
CII3 

- ( C I I 2 V 
CI 
CI 
CI 

cir3 
Cl 
Cl 
11 
11 

= EtOII, B 

II 
II 
H 
IT 
CH, 
H 
Cl 
Cl 

Cl 
CM, 
IT 

II 
II 
JI 
11 
Cl 
F 
H 
H 
II 
Cl 
11 
II 
II 
IT 
Cl 
CTT3 

II 

II 
11 
II 
H 
Cl 
F 
H 
11 
H 
Cl 
II 
II 
II 
II 
Cl 
CII3 

II 

= II2O, C = 

II 
H 
Cl 

II 
II 
II 
II 
II 
II 
II 
H 
H 
TT 
CF3 

H 
II 
11 
II 
I I 
Cl 

H 
II 
II 
II 
11 
11 
II 
H 
II 
II 
CF, 
TI 
H 
II 
II 
11 
Cl 

Cl 
TI 
IT 

H 
11 
II 
II 
H 
II 
II 
II 
JI 
TI 
H 
Cl 
CH3 

Cl 
Cl 
H 
II 

IT 
II 
IT 
II 
II 
II 
H 
11 
II 
H 
II 
Cl 
CH, 
Cl 
Cl 
II 
H 

jVleOII, 1) = 

co2n 
COjH 
C0 2 H 

CONHj 
CONII2 
CONTT2 

CONH, 
CONH2 

CONIT2 

CONHj 
CONH2 

CONH, 
CONII2 

CONH2 

CONIT2 

CONH2 

CONII2 

CONHj 
CONH2 

CONII2 

CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 

246-249 dec 
180.5-132* 
251-252 dec' 

127-128 
123.5-124 
140-141 
126.5-128.£ 
156-157 
120-121 
167-169 
149.5-151.f 
129-130 
165-167 
167-169 
140 142 
155.5-156.£ 
178-179 
190-193 
132-133 
173-174.5 

63-64.5 
70.5-71.5 
111-112.5 
81-82 
132.5-133.5 
106-107 
126-127 
136-138 
91.5-92.5 

132-134 
102.5-104.5 
103-104 
109-112 
132-134 
121-122 
128-129 
169-171 

McCN, E = C6H6, F = 

Crystn 
solvent'1 

Carbo 

C 
A-B 
A K 

A-B 
C-B 
K-F 
C-B 
E 
A 
E 
C-B 
F 
C 
C-B 
E 
E - H 
A B 
1) 
A B 
C 

IT 
II 
F 
II 
F 
F 
F 
C 
C 
C 
II 
IT 
II 
H 
C 
F 
C 

Formula 
,—.— 

c 
xylic Acids (Continued) 

CHaClaNOj 
CuII,2ClVfJ 

C,3II9C12N02 

Amides 
C l :,H,2N20 
CI3II,,C1N20 
C„II„ClNjO 
CuHnF,N 2 0 
C,:,H,iClN20 
C1 3H„FN20 
C131I,„C12N20 
C15I1,6N20 
C„II1 8N20 
C13H,„C12N20 
C14TI,oClF3N20 
CH.oCUNjO 
Cu,H,6N2() 
C I J I I J C I J N J O 

C,3H,,C13N20 
C,JIi3ClN20 
C13H,„C12N20 

Nitriles 
Ci3Hi„N2 

C,3II3C1N2 

C13IT,,C1N2 

C,4HoF3N2 

C„H,,C1NS 

C13H.,FN2 

C„H8CI2N2 

Ci;,II,,N2 

C,7II,6N.2 

Ci3IT,Cl2N2 

CuIIsClF.N, 
C13H8C12N2 

C15H.4N2 

C,4H10CUNj 
Ci,H7Cl,N8 

CiJInClNs 
C13IT,C12N2 

49.32 

73.56 
63.30 
63.30 
60.00 
63.30 
67.83 
55.54 
74.97 
76.66 
55.54 
53.43 
55.54 
74.97 
56.96 
49.48 
64.51 
55.54 

80.38 
08.26 
68.26 
64.12 
68.26 
73.57 
59.34 
81.05 
82.22 
59.34 
50.68 
59.34 
81.05 
60.67 
52.47 
69.31 
59.34 

Ca! 
11 

2.55 

5.70 
4.50 
4.50 
3.96 
4.50 
4.81 
3.59 
6.71 
6.81 
3.59 
3.20 
3.59 
6.71 
4.10 
2.88 
5.03 
3.59 

5.19 
3.97 
3.97 
3.46 
3.97 
4.28 
3.06 
6.35 
6.50 
3.06 
2.72 
3.03 
6.35 
3.64 
2.37 
4.57 
3.06 

led, %- -
N 

4.43 

13.20 
11.36 
11.36 
10.00 
11.36 
12.12 
9.97 

11.66 
10.52 
9.97 
8.90 
9.97 

11.66 
9.49 
8.88 

10.75 
9.97 

14.42 
12.26 
12.26 
10.69 
12.26 
13.20 
10.65 
12.61 
11.28 
10.65 
9.44 

10.65 
12.60 
10.11 

9.42 
11.54 
10.65 

Cl 

14 

14 

25 

25 

24 

13 
25 

15. 

15 

26 

26. 

26. 

25. 

.37 

.37 

.22 

.22 

.02 

.60 

.22 

.50 

.50 

.95 

95 

95 

59 

< 
c 

49.46 

73.35 
63.07 
63.57 
60.32 
63.40 
67.51 
55.73 
74.95 
76.67 
55.73 
53.51 
55.55 
75.19 
56.98 
49.38 
64.47 
55.77 

80.13 
68.09 
68.27 
63.80 
68.54 
73.85 
59.41 
80.72 
82.29 
59.64 
57.03 
59.64 
80.93 
60.69 
52.21 
69.48 
59.19 

——1'our 
11 

2.70 

5.89 
4.59 
4.72 
4.00 
4.61 
4.89 
3.73 
6.51 
6.77 
3.75 
3.44 
3.61 
6.92 
4.17 
3.02 
4.94 
3.67 

5.29 
4.16 
4.09 
3.54 
3.99 
4.55 
3.09 
6.29 
6.57 
3.30 
3.05 
3.18 
6.65 
3.82 
2.57 
4.86 
3.21 

><i, % 
N 

4.25 

13.41 
11.37 
11.40 
9.71 

11.54 
12.40 
10.19 
11.90 
10.57 
10.11 
8.72 
9.95 

11.51 
9.28 
8.85 

10.85 
9.67 

14.64 
12.01 
12.40 
10.87 
12.36 
12.94 
10.88 
12.71 
11.34 
10.52 
9.43 

10.61 
12.73 
10.25 
9.18 

11.69 
10.40 

> 
Cl 

14.56 

14.23 

25.05 

25.09 

23.99 

13.73 
24.98 

15.53 

15.68 

26.86 

27.08 

26.81 

25.21 

AntHnflam 
act., 

% in bib 
of edema" 

4 
21 

10 

rat, unless otherwise indicated. 
cyclohexane, G = 9 5 % EIOTI, II = Skellysolve B (bp 60-80°). '' All compounds were tested at a dose of 150 mg/kg of 

The alternative doses are given in parentheses adjacent to the test results. c F . Ullmann, Ann. Chem., 355, 312 (1907). d See ref 21. ' J. H. Wilkinson and 
I. L. Finar, J. Chem. Soc, 759 (1947). ' R. B. MofTett and B. 1). Aspergren, ./. Am. Chem. Soc., 82, 1600 (1960). » See ref 22. * Parke, Davis and Co., British Patent 930,477 (1963); Chem. 
Abstr., 60, 1670 (1964). « K. Fries, R. Boker, and F. Wallbaum, Ann. Chem., 509, 73 (1934). ' See ref 12. * Farbenfabriken Bayer A.-G., British Patent 729,332 (1955); Chem. Abstr., 50, 7135 
(1956). ' L. A. Elson and C. S. Gibson, J. Chem. Soc., 294 (1931). 
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anthranilic acid,23 The acids 19, 20, 22-24, 26-30, and 32-34 
were prepared by a modified Ullman procedure,12 using CriBr*, 
('alio, and diglyme. 

3,5-Dichloro-4-hydroxy-2-methylbenzoic Acid (XIV). A solu­
tion of NaOCl was prepared by bubbling Cl2 (252 g, 3.55 moles; 
into a solution of NaOH (841 g, 8.52 moles) in TI-/) (470 mil 
containing ice (1050 g). 4-Hydroxy-2-methylacetophenone" 
(88.0 g, 0.553 mole) was added to the stirred hypochlorite solu­
tion, the latter being cooled with an ice water bath. Stirring 
was continued for 20 miu, keeping the temperature of the re­
action mixture at 10°. The exothermic reaction was then allowed 
to proceed, with the temperature of the reaction mixture being 
kept just below 40°. When the exothermic reaction was over, 
the solution was stirred for an additional 80 min at 40°. The 
solution was cooled to 25°, when a solution of XallSO.? ("60.0 g) 
in II...0 (200 ml) was added. The resulting solution was acidified 
to pl l 2 with concentrated HCl. The precipitated solid was 
collected and crystallized from aqueous EtOII to give XIV (100 
g, 82%) as colorless needles, mp 107-210°. 

A portion of the product was partitioned between aqueous 
XallCOs and CIICI3. The aqueous layer was separated and 
acidified with concentrated 1IC1. The precipitate was recrystal­
lized from aqueous EtOII to give the product as long, colorless 
needles, mp 220-221.5°. 

Aval. Calcd for CSH»C1,03: C, 43.47; II, 2.74: CI, :S2.0S. 
Found: C, 43.75; 11,2.86; CI, .'J2.10. 

2,6-Dichloro-3-methylphenol13 (VIII).—A suspension of XIV 
(191.6 g of the material with mp 197-210°) in X,X-dimethyl-
aniline (422 g) was heated at 160° until the evolution of CO? 
had ceased. The reaction mixture was then heated at 190° for 
0.5 hr. Concentrated HCl (450 ml) was carefully added, with 
stirring, to the cooled reaction mixture. The resulting solution 
was extracted (Et.O, six 200-ml portions). The combined ether 
extracts were washed with 6 .V HCl followed by water. After 
drying (X"a2SO.i), the ether was removed to leave a liquid which 
was distilled. VIII (148.6 g, 96.8 ' , ) was collected as the frac­
tion with bp 103.5-105° (3.9 mm), lit.1- bp 240.5-242.5°. 

2,4-Bis(2,6-dichloro-3-methylphenoxy)quinazoline (IX). A 
solution of VIII (97.8 g, 0.552 mole) in DMF (150 ml) was slowly 
added to a stirred suspension of Xa l l (22.6 g of a 58 .6 r

c Xal l 
dispersion in mineral oil, 0.552 mole of Xa l l ) in DMF (100 ml). 
When the evolution of H2 had ceased, the resulting solution was 
heated to 100°. A solution of 2,4-dichloroquinazoline15 (55.0 
g, 0.276 mole) in DMF (275 ml) was then added and the mixture 
was heated at 144° for 18 hr. The DMF was removed under 
vacuum, and the residue was extracted (hot Cello). The benzene 
extract (A) and the residue (B) were then worked up separately. 

The extract A was concentrated until crystalline material sepa­
rated. The pale yellow crystals (61.2 g), mp 196.5-200°, were 
collected by filtration. The filtrate was reduced to dryness and 
the black gummy residue was purified by chromatography in 
C6H6 over alumina (Merck, 450 g) to give a yellow crystalline 
product (22.9 g), mp 180-190°, ir spectrum identical with that 
of the product with mp 196.5-200°. 

The residue B was partitioned between CIICI3 and H 20. The 
CIICI3 layer was dried (Xa2S04) and reduced to dryness. The 
residue was recrystallized from Skellysolve B to give a colorless 
product (9.6 g), mp 198.4-201.5°, ir spectrum identical with that 
of the product with mp 196.5-200°. The total yield of once-
crystallized IX was 93.7 g (70.7(7 )• A portion of the product 
with mp 198.4-201.5° was recrystallized twice from Skellysolve B 
to give colorless crystals, mp 199-201°. 

Anal. Calcd for CMIIHCUXSO-..: C, 55.03; 11,2.94; CI, 29.54; 
X, 5.84. Found: C, 55.32; 11,3.07; CI, 29.67; X, 6.00. 

1,3-Bis(2,6-dichloro-3-methyIpheny 1 )-2,4-quinazoIinedione (X). 
—A suspension of IX (10.0 g) in mineral oil (25 ml) was heated 
under N2 by means of a bath at 345-350° for 2.2 hr.9" 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 in a Soxhlet apparatus. The 
extract was reduced to dryness to leave an orange solid (4.0 g). 
Ir spectra of the extracted material and the residue (3.5 g) in 
the Soxhlet thimble were identical. The extracted solid was 
recrystallized twice (MeCX, Xorit) to give pale yellow crystals, 
mp 272-274°. 

(23) C. F. H. Allen and G. H. W. UcKee. "Organic Syntheses," Col!. 
Vol. II, John Wiley and Sons, Inc., New York, N. V„ 1943, p 15. 

Anal. Calcd for Co2n1iCUX2Oj.(l.5C-.H3X: C 55.17; II, 
3.12; CI, 28.3:5; X, 7.00. Found: C, 55.48: II. 8.08; CI, 28.30: 
X, 6.9S. 

N-(2,6-I)ichloro-3-methylphenyl)anthranilic Acid12 (31 1. A 
suspension of X (50.0 g) in ethylene glycol (600 nil) and II...O 
(100 ml) containing KOH (100 g) was heated under reflux, with 
stirring, until solution occurred (2.5 hi). Most of the water, 
containing some XII , was allowed to distil slowly from the 
refluxing mixture. The remaining aniline was then removed 
from the reaction mixture by steam distillation. The cooled 
reaction mixture was poured into cold IM) (2 1.). The resulting 
solution was cooled (ice water bath) and acidified to pll '_> 
with concentrated HCl. The precipitated solid was collected, 
washed (cold I!.,()), and dried to give 28.5 g (92.6'*,') of the acid 
31, mp 245-248° dec. The aqueous distillates were combined 
and extracted (C1IC13 , I . The CHCh solution was dried ( X H 2 S O , I 
and evaporated to give 14.2 g (77.6 ' ; ) of the liquid aniline XII, 
b)) 135-136° (24 mm), lit.21 mp 37-88°. 

2-Anilinobenzamides. Method A.~-Compounds 35-37, 
39-41, 43-45, 47, 50, and 51 were prepared by procedures similar 
to the one described for 2-(2-ehIoro-5-trifiuoromethyIaniIino)-
benzamide (45), :i> follows. A solution of X-(2-chIoro-5-tri-
fiuoroniethylphenyljanlhranilie acid (28) (24.2 g, 0.0767 mole; 
in CHiClo (250 ml) containing SOCb (9.6 g, 0.0806 mole) and 
D M F (0.5 ml) was heated under reflux for 8.25 hr. The cooled 
reaction mixture was poured, with good stirring, onto ice-cold, 
concentrated XIEOII (400 ml). The mixture was stirred at 25° 
for 2 hr. The CH2C12 and aqueous layers were separated and the 
latter was extracted with fresh CH»C12. The combined CIFCl-i 
solutions were dried (Xa2S04) and reduced to dryness to give 45 
as tan crystals (22.0 g, 91/',), mp 157-165°. 

A catalytic amount of DMF was required to initiate acid 
chloride formation for some examples of this method. 

Method B. - Compounds 46, 48, and 49 were prepared by 
procedures similar to the one described for 2-(2,4,6-triehloro-
anilino)benzamide (.49), as follows. A suspension of X-(2,4,0-
irichlorophenyDanthranilic acid (17.0 g) in SOCb (100 nd) was 
heated in an oil bath at 60° until the gaseous evolution ceased. 
The excess SOCb was removed in a rotary evaporator, Col In 
(25 ml) was added, and the solution again was reduced to dryness. 
The tan, solid residue was added portionwdse to cold, concentrated 
XII.,OH (225 ml) and the mixture was stirred for 16 hr at 25°. 
The colorless product was collected and dried to give 15.6 g 
(92.2',,) of 49, mp 186.5 189°. 

Method C - - Compounds 38 and 42 were prepared by am-
monolysis of el hyl X-(8-t rifiuoromethylpheiiyljaiithranilate" 
and methyl X-(2,3-dimethylphenyl)anthranilate,26 respectively. 

A solution of ethyl X-!3-trifluoromethylphenyl)anthranilate 
(225.0 g, 0.78 molei' and XaOCII, (40.0 g, 0.74 mole) in dry 
MeOIi (11.) was saturated with XII:). The reaction mixture was 
allowed to Maud at room temperature for 156 hr. During this 
time the mixture, wa.- resaturated with X11:J after 60, 84, 108, 
and 132 hr. The reaction mixture was reduced to dryness and 
the residue was poured onto ice-water. The precipitated product 
was extracted (CHCh). The CHCh extract was washed (IEO) 
and diluted with Skellysolve B. The solution was then reduced 
in volume in a rotary evaporator until crystallization commenced. 
The resulting mixture was cooled to yield 200 g (97.6' , ) of 2-
(8-trifluoromethylaniliiio)benzamide (38), mp 125-127°. 

A suspension of methyl X*-(2,3-dimethylphenyl)anlhranilate 
(84.0 g, 0.83 mole) and XaOCTli (17.8 g/o.83 mole) in MeOII 
(1.2 1.) and C6IIf, (400 ml) was saturated with XH:i. The suspen­
sion was allowed to stand at room temperature for 32 days, with 
resaturation with XII, after 1,4, 7, and 12 days. The MeOII and 
C61I6 were removed, and a CHCI;, solution of the residue was 
washed (IFO), dried (Xa2S(b), and reduced to dryness. The 
residue was washed with cold Skellysolve B to leave 34 g (42.8 r , ) 
of 2-(2,3-dimethylanilino)benzamide (42), mp 148-151°. 

2-AnilinobenzonitriIes. All of the nitriles in Table I were 
prepared by a method similar to that described for 2-(2,6-
dichloro-3-methylanilino)benzonitrile (65), as follows. 

Triethylamiue (9.63 g, 0.0950 mole) was added to a cooled 
(ice-water bath) suspension of 2-(2,6-dichloro-3-methylanilino)-

(24) 11. C. Prinelow, K. L. Jones, and T. P. Metcalfe, ,/. Chem. Sac, 
1208 (1951), 

(25s K. M. Jones, French Patent AI2948 (190-1); Chem. Abstr., 63, 8209 
(1965). 

(2(i) R. A. Sclierrer. French Patent ],374,577 (196-1); Chem. Abstr., 
62, 9070 (1965). 
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benzamide (48) (14.0 g, 0.0475 mole) in redistilled POCl3 (100 
ml), and the mixture was heated under reflux for 0.5 hr. The 
excess POCI3 was removed under reduced pressure. A CHCI3 
solution of the residue was washed (aqueous K2CO3, H 2 0) . The 
solution was dried (NajSO-O and the CHCI3 was removed. The 
residue was exhaustively extracted with boiling Skellysolve B. 
The combined extracts were reduced in volume and cooled to 
yield 10.5 g (80.2%) of 65 as pale yellow needles, mp 129.5-132°. 

5-(2-AnilinophenyI)tetrazoIes.—All of the tetrazoles in Table I 
were prepared from the corresponding nitriles by the general 
procedure of Finnegan, el al.,n as illustrated for 5-[2-(2,6-
dichloro-3-methylanilino)phenyl] tetrazole (14) as follows. A 
mixture of 2-(2,6-dichloro-3-methylanilino)benzonitrile (9.0 g, 
0.0325 mole), NaN3 (2.54 g, 0.039 mole), and NH4C1 (2.09 g, 
0.039 mole) in DMF (65 ml) was heated, with stirring, at an oil 
bath temperature of 127° for 17 hr. The D M F was removed 
under reduced pressure and the residue was suspended in cold 
H2O (300 ml) which was acidified to pH 2 with concentrated 
IIC1 (beware of any liberated HN3). The solid product was col­
lected and recrystallized from aqueous MeOH (Norit) to give 14 
(8.6 g, 82.7%) as yellow needles: mp 207-208.5° dec; uv maxima 
(95% EtOH, 0.01 X in HC1), 280 mM (e 7510), 329 mM (« 7360). 

5-[2-(3-Trifluoromethylanilino)phenyl]tetrazole (4), mp 205-
207°, had uv maxima (95% EtOH, 0.01 X in HC1), 287 mM 

(e 16,200), 336 mM (« 7500). 

Alternative Preparation of 5-[2-(3-Trifluoromethylanilino)-
phenyl] tetrazole (4).—A solution of 5-(2-bromophenyl)tetrazole27 

(5.0 g, 0.0222 mole) in dry hexamethylphosphoramide (20 ml) 
was added slowly to a cooled (ice-water), stirred suspension of 
XaH (1.80 g of a 59.4% Na i l dispersion in mineral oil, 0.0446 
mole of NaH) in hexamethylphosphoramide (20 ml). When the 
vigorous evolution of H2 had ceased, 3-trifluoromethylaniline 
(3.58 g, 0.0222 mole) was added to the reaction mixture. The 
temperature of the mixture was slowly raised under X2. At 
about 120° a further gaseous evolution occurred. When this 
reaction had subsided, the mixture was then heated at 185° for 
1.5 hr. The cooled reaction mixture was diluted (cold H20, 
400 ml). The resulting solution was acidified to pH 2 with 
concentrated HC1. The acidified mixture was extracted (CHC13, 
four 100-ml portions). The combined extracts were washed 
(cold H20, 100 ml). The CHC13 solution was then extracted with 
10% aqueous XaOH (two 50-ml portions). The combined NaOH 

(27) R. M. Herbst and K. R. Wilson, J. Org. Chew.., 22, 1142 (1957) 

Certain classes of hormonal and nonhormonal 
steroids are known to possess significant influence on 
the central nervous system of mammals. A large 
number of these compounds exhibit hypnotic effects,8'4 

while some produce CNS stimulation with convul-

(1) Part CCCIX: see P. Crabbil, A. Cruz, and J. Iriarte, submitted for 
publication. 

(2) To "whom inquiries should be addressed at Syntex, S.A. 
(3) S. Y. P'An and G. V. Laubach, Methods Hormone Res., 3, 415 (1964). 

extracts were acidified to pH 2 with concentrated HC1. The 
resulting mixture was extracted (CHC13, four 50-ml portions). 
The combined CHC13 extracts were washed (H20, 50 ml), dried 
(Xa2SO,i), and filtered, and the filtrate was reduced to dryness. 
The brown oily residue (8.0 g) was purified by chromatography 
on silicic acid (300 g). The crude product was introduced onto 
the column in a mixture of Me2CO (5 ml) and C6H6 (25 ml). 
The column was eluted with Me2CO-C6H6 (1:20). After the 
first 400-ml fraction, the eluate was collected in 300-ml fractions. 
A buff, crystalline 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 authentic 5-[2-(3-
trifluoromethylanilino)phenyl] tetrazole (4). The solid was 
recrystallized from aqueous EtOH to give buff crystals, mp 
205-207° (ir spectrum identical with authentic 4). 

A repeat of the above reaction using 5-(2-chlorophenyl)-
tetrazole27 in place of the 5-(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-trifluoromethylaniline 
(0.0444 mole) gave 4 in 46% yield. 

l-Methyl-5-[2-(3-trifluoromethyIanilino)phenyl] tetrazole 
(XVIII) and 2-Methyl-5-[2-(3-trifluoromethylanilino)phenyl]-
tetrazole (XIX).—A cooled (ice-water bath) suspension of 5-[2-
(3-trifluoromethylanilino)phenyl] tetrazole (10.0 g) in E t 2 0 (100 
ml) was treated with an ethereal solution of excess CH2N2. 
Excess CH2N2 and E t 2 0 were removed. Fractional recrystalliza-
tion of the residue from MeOH gave two products. The first 
product (9.4 g) was recrystallized from MeOH to give colorless 
crystals of XIX, mp 119.5-121°, nmr peak (CUC13) at 8 4.39 
(3 H singlet, CH 3 N<) . 

Anal. Calcd for C i J I ^ X ; , : C, 56.41; H, 3.79; X, 21.94. 
Found: C, 56.24; H, 3.87; N, 21.95. 

The second product (0.9 g) was recrystallized from cyclohexane 
to give pale yellow crystals of XVIII , mp 116-117.5°, nmr peak 
(CDC13) at S 4.18 (3 H singlet, CH 3 X<) . 

Anal. Calcd for CoH^FsX,: C, 56.41; H, 3.79; N, 21.94. 
Found: C, 56.32; H, 3.98; X, 21.99. 
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A total of 62 steroids, some of them new, and belonging to different chemical classes were studied for hypnotic 
activity. A few members of the 5a- and 5/3-pregnane and 19-norpregnane class were outstanding as hypnotic 
agents, markedly surpassing 21-hydroxy-5/3-pregnane-3,20-dione and the commonly known short-acting barbi­
turates in potency. These compounds were particularly effective when given intravenously in nonaqueous 
solvents, i.e., glycols or dimethyl sulfoxide. About half of the compounds were either inactive or gave rise to 
CXS stimulation. The water-soluble succinates of the potent pregnane derivatives were uniformly less effective 
and slower acting than the free alcohol and ketone forms. Pregn-4-enes, pregn-5-enes, and the few androstane-
and estrane-type steroids studied exhibited negligible hypnotic activity. 


