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The greatest increase in survival time observed was 2.5
days at a dose of 640 mg/kg when the mice were treated
with 10. Furthermore, no activity was observed when
3,4, 6,7, and 9 were tested against P. gallinaceum in
chicks.

Experimental Section

All melting points were obtained on a Thomas-Hoover Uni-
Melt and are uncorrected. Satisfactory ir and nmr spectra
were recorded for all new compounds. The ir spectra were ob-
tained using a Perkin-Elmer Model 337 spectrophotometer, nmr
spectra in CDCl; solns of the compounds using a Varian Model
A-60A spectrophotometer (TMS internal standard). FElemental
analyses were performed by Galbraith Laboratories, Knoxville,
Tenn., and Atlantic Microlab, Inc., Atlanta, Ga.

Preparation of 5H-Acetyl-10-bromodibenz{b,f]azepines (II).—
To a soln of 5H-acetyl-10-bromo-10,11-dihydrodibenz[b,f]aze-
pine? (45 g) in 200 ml of EtOH was added 75 ml of a 509 aq
KOH and the reaction mixture was maintained at 50-60° for 30
min. The soln was diluted with H,O, extracted with Et,0,
washed (H;0), and dried (CaSO,) and the Et,O removed to
yield 29 g of crude 5H-acetyldibenz[b,f]azepine. Recrystalliza-
tion from hexane-Et.O gave 24 g; mp 121-122°.3

To a cooled soln of 24 g of 5H-acetyldibenz (b, flazepine in 100
ml of CHCl;, cooled in an ice bath, 16 g of Bre in 25 ml of CHCI;
was added dropwise. After addn was complete, the soln was
stirred for 0.5 hr, treated with charcoal, and filtered. The filtrate
was cooled at —10° and the resulting precipitate was filtered,
washed with hexane (mp 136-138°, yield 35 g), and used directly
as follows.

A mixture of 35 g of 5H-acetyl-10,11-dibromo-10,11-dihydro-
5H-dibenz([b,flazepine and 35 g of n-BuNH was warmed
cautiously on a steam bath until an exothermic reaction occurred
after which the soln was stirred and heated on the steam bath
for 20 min. The reaction mixture was extracted with Et.O,
washed (H»0), and dried (CaSO,) and the Et;0 was removed
under reduced pressure. The resulting residue crystallized on
standing overnight. The crystals were filtered, washed with
cold Et;0, and recrystd from EtOH; mp 108-109°; lit. mp 109-
110°;% yield 18 g.

5H -Acetyl-10-cycloalkylaminodibenz [b, f]azepines (IV).—In
a typical example, to a soln of 2.05 g of 5H-acetyl-10-bromodi-
benz(b,flazepine in 50 ml of {-BuOH, which had been dried over
4A molecular sieves, was added 0.8 g of KO--Bu and 8 g of
N-methylpiperazine and the soln was refluxed for 15 hr. The
reaction mixture was poured into H.O, extracted with Et,0,
washed (H,0), and dried (CaSO,) and the Et;0O was removed
under reduced pressure to yield a gummy residue which crystd
from hexane-Et,;O on standing overnight. Recrystn from
hexane-E+t;0 gave a solid; mp 163-164°; yield 1.4 g.

5H-10-Cycloalkylaminodibenz [b,f]azepines (V).—A soln of 0.9
g of N-(5H-acetyldibenz{b,f]azepine~10-yl)-N’-methylpiperazine
in 25 ml of 509, alcoholic KOH was refluxed for 2 hr, poured into
H,0, and extracted with Et.O. The ether layer was washed
(H:0), dried (CaSO,), and evaporated under reduced pressure.
The resulting yellow solid was crystd from Et,O-hexane; mp
170-171°; yield 0.6 g.

Attempted Reduction of N-(5H-acetyldibenz{b,f]azepine-10-
y1)-N'-methylpiperazine with LAH.—To a stirred suspension of
0.5 g of LAH in 25 m! of THF maintained at 0° was added a soln of
lgof 2in25mlof THF under N,. The mixture was stirred for 30
min and then at room temp for 30 min, decomposed with H,O
in the usual manner, extracted with Et,0, washed (H;0), and
dried (CaSO,), and Et;O was removed under reduced pressure
to yield 0.7 g of yellow solid which on crystn from Et,0-hexane
gave a mp of 170-171°. The compd was identified by its ir and

(6) T. 8. Osdene, P. B. Russell, and L. Rane, J. Med. Chem., 10, 431
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nmr spectra and by mmp with a sample material obtained from
the above experiment. It was converted back into 2 by refluxing
with Ac¢Cl in C¢Hg in a manner similar to that described pre-
viously.2

5H-Methyl-10-cycloalkylaminodibenz|b,f]azepines (VI)..—A
soln of N-(AH-dibenz(b,flazepin-10-yl)piperidine (0.5 g), 0.3 g
of NaH in 50 ml of PhMe was refluxed under N; for 2 hr. The
soln was cooled and 1.5 g of Me;SO, in 10 ml of PhMe was added
dropwise and refluxing was contd for an additional 20 hr. The
reaction mixture was cooled, excess NaH was decompd with H.Q,
extracted with CsHg, washed (H.0), and dried (CaSO;) and the
solvent was removed under reduced pressure. The residue was
dissolved in hexane; after storage at -10° 0.3 g, mp 135-136°
was obtained. Recrystallization from hexane raised the melting
point to 138-139°.

Trapping of the Hetaryne with Furan.—A soln of 2.1 g of 5H-
acetyl-10-bromodibenz (b, flazepine aud 1.0 g of KO-¢-Bu in 15 ml
of ~BuOH, and 30 ml of furan was refluxed for 20 hr. The reac-
tion mixture was poured into H,0O, extracted with Et.(), washed
(H,0), and dried (CaS0.). Evapn of the Et.0 gave a residue
which was triturated with hexane and crystallized from EtOH.
The yield of 12 was 0.5 g which melted at 236-237°; nmr »
8.15 (3 H singlet), 4.12 (2 H singlet), and 2.7 (10 H multiplet).
Anal. (Conu)NOz‘) C, H, N
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2,4-Diamino-5- (3,4,5-trimethoxybenzyl)pyrimidine
(trimethoprim?!) (1) shows antibacterial’ and antima-
larial? activity and potentiates® sulfonamides such as
5-methyl-3-sulfanilamidoisoxazole (sulfamethazole®) to
provide a clinically useful broad speetrum antibacterial
agent.® Of the metabolites of 1, isolated from the urine
of man and animals and identified® as My (2), M. (4),
M; (5), and M, (), the synthesis of 5 and 6 has recently
been accomplished.” We now report a facile synthesis
of the two major metabolites 2 and 4 and their chemo-
therapeutic activity.

Treatment of 1 with 489, HBr cleaved preferentially®
the middle of the three MeO groups to provide the
monophenol 2, previously obtained by a multistep syn-
thesis.* Oxidation of 1 with MnO, gave the ketone 3
which was reduced with NaBH, to afford the alcohol 4.

* To whom correspondence should be addressed.
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Biological Results."—Compound 4 was tested in vi-
tro against various Gram-positive and Gram-negative
bacteria and against three pathogenic fungi. Mini-
mum inhibitory concentrations observed were 250 ug/
ml against Staphylococcus aureus 209 and Salmonella
typhosa F and 1000 ug/ml against Escherichia cols J and
Mycobacterium tuberculosis H37Rv. The compound
was inactive when tested against other representative
Gram-positive and Gram-negative bacteria and against
Candida albicans, Trichophyton mentagrophytes, and
Microsporum audourni.

When tested ¢n vivo against mice infected with S.
typhosa P58a, 2 protected 509, of the animals at a dose
of 206 mg/kg orally but was inactive at 1000 mg/kg
against other representative bacterial infections. Com-
pound 4 was without antibacterial activity when tested
in vvo at 1000 mg/kg orally. No in vivo antifungal or
antiviral activity was observed with either 2 or 4 nor
was any antiprotozoal, anthelmintic, or antitumor
activity observed with 4.

When 2 and 4 were tested #n vivo at a fixed concentra-
tion of 50 mg/kg orally in combination with graded
doses of sulfisoxazole, 2 potentiated the activity of
sulfisoxazole against infections with E. coli 257, Staph.
aureus Smith, and Proteus vulgaris 190. No potentia-
tion was observed when 2 was tested in combination
with sulfisoxazole against other representative Gram-
positive and Gram-negative bacteria. Compound 4
failed to exhibit a potentiative effect on the activity of
sulfisoxazole against the organisms tested.

Experimental Section

2,4-Diamino-5-(3,5 - dimethoxy - 4 - hydroxybenzyl)pyrimidine
(2).—A mixture of 120 g (0.41 mole) of trimethoprim?! (1) and 1 1.
of 48% HBr was stirred at 95-100° for 100 min, the soln cooled,
and 240 ml of 509 NaOH added. The acidic mixture was
stored at room temp for 2 hr, the crystals filtered, washed with
ice-water, dissolved in 500 ml of boiling H:0, and neutralized
with NH,OH. The resulting crystals were filtered, washed
(H:0), and air-dried to give 84.5 g (75%) of 2, mp 264-266°,
identical (mmp, spectroscopic, and chromatographic properties)
with an authentic sample.® Anal. (C1(H1sN.Os), C, H, N.
2,4-Diamino-5-(3,4,5-trimethoxybenzoyl)pyrimidine  (3).—A
mixture of 50 g (0.17 mole) of 1 and 56 g of MnO; in 1 1. of 999,
HOAc was stirred and refluxed for 4 hr and then stored at room
temp overnight and the crystalline Mn(OAc), filtered and washed
with 150 ml of HOAc. The combined filtrates were rendered
strongly acidic with 3540 ml of coned HCI and evapd, the residua
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hydrochloride was slurried with H,O, filtered, dissolved in hot
H;0, and neutralized with NH,OH. The resulting ppt was
collected and crystd from 659, EtOH to give 29 g (569%,) of 3,
mp 198—1990. Anal (C14H13N404), C, H, N

Racemic «-(2,4-Diamino-5-pyrimidyl)-3,4,5-trimethoxybenzyl
Alcohol (4).—To a stirred and refluxing soln of 12.5 g (0.04 mole)
of 3 in 250 ml of MeOH was added 3 g of NaBH, over 1 hr. The
mixture was stirred an additional hr and evapd and the residue
erystd first from HzO and then from EtOH to give 11.3 g (90%)
of 4, mp 199-200°, identical (mmp, spectroscopy, and chroma-
tography) with metabolite M,.1

(11) We are indebted to our colleagues Drs. R. Reiner and G. Rey-Bellet
Chemical Research Department, ¥, Hoffmann-La Roche & Co., A. G., Base
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Preparation and Antimicrobial Activity
of N-Thiadiazolylcarbamic Acid Esters

I. LALEZARI AND A, VAHDAT

Department of Chemistry, Facully of Pharmacy,
Unaversity of Tehran, Tehran, Iran

Received July 14, 1970

Recently we reported the adverse effect of N-thia-
diazolylcarbamic acid n-butyl ester on measles virus
in Vero cells.! In continuation of our search for potent
antiviral and antimicrobial agents in 1,3,4-thiadiazolyl
series,’? compounds listed in Table I were prepared by

TasLe 1
R S NHCO,R,
il g
N—N
Yield,

No. R R Y% Mp, °C Formula®

1 H CH; 68 230 CH;N;O:8

2 H C.H; 73 206 CsHaN30:8

3 H 1-CsHy 71 191 CsHN30.8

4 H n-C4Hg 83 110 C7H11N302S

5 H 1-C.H, 89 147 C:HuN;0:8

6 H CH,CsH; 69 146 CroHsN30:8

7 CH; CH; 86 215 C;H:N30.8

8 CH; C.H; 78 177 CeHN;30:8

9 CH; 7-CsH, 90 164 C7HuN30.8
10 CHa n-C;Hg 75 142 CEHlaNaozs
11 CH;, -CH, 84 140 CsHisN30.8
12 CHs; CH.CeH; 82 205 CuHuN:0:8
13 C:H; CH, 73 175 CeHN;O.8
14 CyH; C.H; 66 145 CiH1u N3OS
15 C:;H; =CsHy 74 140 CsHi3N30.S
16 CgHa n-C4H9 69 130 CQHlsNSOQS
17 CgHs ’[—C;Hg 82 150 CngsNaOQS
18 CzH,a CH‘ZCBHS 71 180 CmHlaNstS
19 CF;; CHa 86 196 C5H4F3N302S
20 CF; C.H; 91 183 CeHeF3N;0.8
21 CF; i-CsHy 88 144 C7HF3N30.8
22 CFs TL-C4H9 90 158 CsHmFaNaOZS
23 CF3 i-C;Hg 92 150 CsHmFSNGOES
24 CFs CHQCGHS 89 180 CquFaN302S

@ All compounds were analyzed for C, H, and the analytical
results were satisfactory. Ir and nmr spectra were as expected.

interaction of alkyl chloroformates with appropriate
3-aminothiadiazoles (eq I).
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