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Some 2-Aryl-5-nitrobenzimidazole 3-Oxides

D. W, Rrssenn?

Twyford Laboratories, Twyford Abbey Rowd,
London, N'. W. 10. England
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Dervivatives of henzinidizole we af interest = potential anti-
metabaolites. The xynthesis of some 2-arvi-3-nitrobenzimidazole
droxides s reported here.r  The starting material, 4-uitro-2-
nitrosonniliie,d was prepared by an improved procednre.

Experimental Section*

4-Nitro-2-nitrosoaniline.*--vr-Alunine (8.4 g) and Na, OOy
2(Lt @) o water (400 wmll were stirred ol H1° with finora-24-

i) Nova

Seoria, Chanada,

Yaoehemi=ivy  Deparrment, Dallionsie  University, Ilalifax,

dinitrobenzene (12.(0 ml) for 2 hr, and the clenr solution of N-
(2. 4-dinitrophenvinlonine was diluted to 8 L with 577 (w/ve
agqueonts NallC'O.. The diluted solntion® was photolyvzed in
I-1. portions b g <tandard Hanovia 1-1 photochentieal resetort at
roont temperntire for 16 hr while being stirred vigoransly bath
with a1 magnetic stirrer and with a brisk flow of air to remave
the acetaldehvde farmed.  "The produet [1L7 g Ay 284, 348 niw
(e 15,100, 11,2000 was= filtered off, wiashed well with water, and
dried «t T10°, Tt was obtained nx o green ervstadline powder,
mp 183--186°, sntliciently pure for Hrther nxe.
2-Aryl-5-nitrobenzimidazole 3-Oxides.—A =obition of $-nirrn-
2-nitrosoanilive (2 nmnoles) and the appropriate aldehyvde (2.2

() For a prediminary report see [0 W, Ruossell, Chem. Commun., 198
(1965).
3y DWW Russell, /. Cleaa, Spe., 894 (1863),

(4) Melting peoints were (Jeterntined on a lol siage sud are correcceld.
Mieroanalyses were Ly Dr. . DPascher, Boun, West GGeitnany.

1y Taeaeld 1) of sotinion, 0.3 ¢ of finely powidered, reerystadized f-nirro-
2-nitrasoaniline® was added before plotoly=is.  This neled as n seed pnd
prevented deposition of 1iw reaction prodnet npon 1le glass snrfaces of 1he
reaetion vessel. The amonnt added was subcracied in calentating 1he yiebd.

(Gt Fngethard I[lanovia Lamps, Bath Raad, Slouglh, Bueks, EKngland.
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TaBLE
2-ARYI~3-NITROBENZIMIDAZOLE 3-OXIDES FROM ALDEHYDEs (ArCHO)
NH
@[ )
O.N N
v
0}
Vol. of
recrystn
solvent, N, %
Ar Yield, %% Mp, °CP ml/g Color Formula Caled Found
CeII,‘» 56 272—273 25 Cream CmHgNaOac 16.47 16.20¢
4-CICsH, 64 249-250¢ 20 Yellow C:HN,0:Cl 14.50 14.39/
'.Z-)[eOCeH4 64 2»-),’-)—257 30 Yellow C]4H11N304 14.74 14.58
3-MeOCH, 62 267-269 20 Cream CiH N304 14.74 14.52
4-\MeOCsH; 64 273-274 35 Pale vellow CHuN;0,4 14.74 14.39
3,4(Me0),CeHy 62 268-270 30 Pale vellow C:Hi3N ;05 13.33 12.89
2-Naphthyl 62 2358-259 20 Pale vellow CuHN;Oy 13.75 13.56
4-Pyridyl? 59 279-280 25 Pale yellow C),HN.O; 21.87 21.82
« Of recrystallized prodict. Crude vields were generally in excess of 709, * All compoiuids melted with decomposition. ¢ This

compound was identical (melting point, mixture melting point, iufrared spectrum) with a sample prepared by photolysis of N-(2,4-

dinitrophenyt)-C-phenylglveine at pH 3 as described by R. J. Pollitt, Chem. Commun., 262 (1965).
¢ This componnd resolidified on further heating and melted again at 206-298° dec.
2 The reaction mixture contained an additivnal 2.2 mmoles of p-toluenesulfonic acid, and water

3.55. Found: C, 61.39; H, 3.72.
Caled: Cl,12.24. Found: Cl, 12.03.
(20 ml) instead of ethanol was used to precipitate the product.

mmoles) in glacial acetic acid (2.5 ml) containing p-tolienesul-
fonic acid (33 mg)” was boiled under reflux for 30 min, during
which time part of the product generally cryvstallized. The hot
reaction mixture was cattiously diluted with ethanol (7 mt) and
set aside overnight at room temperature to complete the pre-
cipitation. The product after being washed with ethanol was
crystallized from 1l-butanol-pyridine (3:2) with addition of a
little decolorizing charcoal. Compounds prepared by this
procedure are given in Table I.

(¥) Reaction was faster in glacial than in the 509 AcOH originally used?
and was still more rapid in the presence of catalytic amonnts of the sulfonic
acid.

Flavonoids. V. Thiation of Isoflavones!:?

Kexnere H. Dubprey, H. Wayne MruigEr, RoserT C. CoRrLEY,
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A biological significance of isoflavonoids is well documented in
the example of genistein, an isoflavone which oceurs in clover and
has been responsible for the failure of ewes to lamb.? In this
connection we have prepared for biological evaluation a few
isoflavthiones (2): the synthetic method employed here has
precedent in Baker’s thiation of flavone.4

The general procedure described herein (Experimental Section)
was inadequate for the thiation of 3-(p-methoxyphenyl)-7-
methoxyconmarin.?

Experimental Sections

General Procedure for the Thiation of Isoflavones la-d.—A
sispension of equal weights of isoflavoue and P.S;7 in benzene (20

(1) This research was carried out under Contract SA-43-pli-4351 of the
Cancer Chemotherapy National Service Center, National Cancer Institute,
National Institutes of Health.

(2) Paper IV in this series: K., H. Dudley, H. W. Miller, R. C. Corley,
and M. E. Wall, J, Org. Chem., 82, 2317 (1967).

(3) R. B. Bradbury and D. E. White, J. Chem. Soc., 3447 (1951).

(4) W. Baker, J. B. Harborne, and W. D. Ollis, 7bid., 1303 (1952).

(5) N, Campbell in '"Cliemistry of Carbon Compounds,” Vol. IVE, E. H.
Rodd, Ed., Elsevier Publishing Co., Amsterdam, 1959, p 877.

4 Anal. Caled: C, 61.18; H,

/ Anal.

P.S;
benzene
reflux

la, R¢ = C',Hﬁ R =
b, R* = CH,CO: R
¢, Rt = CH.CO; R
d, Bt = CH;CO; R

2a, R” = C;Hi: R=H

b, R* = CH;CO; R =H

¢, R = CH;CO; R = CH;,
d, R = C:H,CO; R = CH;

ml/g of isoflavone) was stirred and heated nnder reflux (bath tem-
perature, 80-83°), protected from atmospheric moisture. The
reaction progress was followed by tle; chromatograms were
eluted in 109, ethyl acetate-benzene (the isoflavones fluoresce
blue light under an ultraviolet light source; the isoflavthiones
move as yellow zones, are nonfluorescent, and are further de-
veloped by 5% phosphomolybdic acid in ethanol reagent). The
remainder of the total quantity of PsS; was added during the
course of the reaction. At the end of the refluxing period (2-4
hr), as judged by tle, the hot reaction solution was decanted
through a fluted filter and the residual solids were washed with
two small portions of hot benzene. The crude isoflavthione was
precipitated (or crystallized) by adding a 4-5-fold volume of
petroleum ether (bp 30-60°), keeping the solution at ~—10°.
In the case of 2d (the slowest to crystallize), the precipitation of
vellow solid preceded the crystallization of product; this being
the case, the supernatant was decanted into a clean flask, and
cooling was coutinited nntil separation of product was complete.
The yields and nielting points of the isoflavthiones reported in
Table T (on the following page) were obtained after one re-
crystallization from ethyl acetate.

(8) Melting points were determined on a Kofler hot stage microscope using
a calibrated thermometer. TUltraviolet spectra were measured with a Cary
Model 14 spectropliotometer, infrared spectra with a Perkin-Elmer 221
spectroplioyomneter (KBr disks). Microanalyses were carried out by Triangle
Chemical Laboratories, Carrboro, N. C.; and Micro-Tech Laboratories,
Skokie, III.

(7) P:8; (Matheson Coleman and Bell) was employed without further
purification.



