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[57] ABSTRACT

A Reissert compound of bisbenzimidazole can be

formed by first reacting benzimidazole with an aliphatic

diacid chloride to form bisbenzimidazole and then re-

acting the bisbenzimidazole with an aliphatic acid chlo-

ride and cyanide to form the Reissert compound

thereof.
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FORMATION OF REISSERT COMPOUND OF

BISBENZIMIDAZOLE

This is a division of application Ser. No. 418,319 filed

Oct. 6, 1989, now US. Pat. No. 4,977,271.

BACKGROUND OF THE INVENTION

Because of the excellent mechanical and thermal

properties imbued to polymers of benzimidazole (see

Encycl. of Polymer. Sci. and Engineering, Second Edi-

tion, Vol. 7, pp. 639—665, 1987 and Encycl. of Polymer

Sci. and Engineering, Second Edition, Vol. 11, pp.

572-601, 1988), it is desirable to incorporate this nucleus

into these “Reissert compound polymers”. However,

only two examples of a Reissert-type compound from

benzimidazole have been reported, and they were

formed from chloroformates and not from acid chlo-

rides (see J. Heterocyclic Chem. 1987, 24, 1349—1351).

Attempts to use acid chlorides led to destruction of the

benzimidazole nucleus (see J. Chem. Soc., Chem.

Comm, 1984, 1245-1246). Thus, for the production of

benzimidazole polymers by Reissert chemistry difunc-

tionality was required as well as a means of producing

Reissert compound moieties from acid chlorides. This
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invention relates to the discovery of methods for pro- '

ducing difunctional benzimidazole Reissert compounds.

DESCRIPTION OF THE INVENTION

The foregoing problem in regard to undesired bisben-

zimidazole formation can be overcome by use of a two

step process which yields a poly Reissert. The first step

involves the reaction of benzimidazole to form bisben-

zimidazole which is then reacted with acid chloride and

cyanide to form the Reissert compound thereof.

The first step in the instant process involves reaction

ofbenzimidazole with an aliphatic diacid chloride of the

general formula C1C(O)RC(O)C1, where R is alkylene

(e.g., C4—C6 alkylene) to yield a bisbenzimidazole. This

reaction can be conveniently performed under the fol-

lowing general conditions: Organic solvent (e.g., di-

methyl formamide), base (e.g., triethylamine), tempera-

tures of about 5° C. to 20° C., with mechanical stirring.

The bisbenzimidazole compound is then reacted with

an aliphatic acid chloride and cyanide (e.g., trimethyl-

silyl cyanide) to yield the Reissert compound thereof

having the structure shown in the Figure. This reaction

can be conducted in the same type of solvent used in the

preceding step, at temperatures from 10° C. to 20° C.

using amounts of the reagents which can range from 1

to 1.2 on a molar ratio basis.

The following Examples further illustrate the present

invention.

EXAMPLE 1

This shows synthesis of the type of compound shown

as (I) in the Figure, specifically, bis(benzimidazoyl-1,6-

dicarbonyl hexane.

To a well stirred solution of benzimidazole (0.022

mole, 2.6 gm) and triethylamine (0.011 mole, 0.11 gm) in

dimethylforrnamide (10 m1), adipoyl chloride (0.01
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mole, 1.83 gm) in dichloromethane (10 ml) was added.

The resulting reaction media was stirred at room tem-

perature for twenty-four hours. The reaction mixture

was poured into water and was stirred for three hours.

An essentially quantitative yield of the product was

obtained by filtering the solid from the liquid mixture

and was washed with water, ethanol (2 and 10 m1 por-

tions), ether (2 and 25 ml portions) and was dried. The

crude product was taken up in hot dimethylformamide

(35 ml) and was precipitated by pouring into water (250

ml), was filtered, was crystallized from tetrahydrofuran,

and was dried. The yield was 3.2 gm (93%).

Melting point: 250°—252° C. (dec)

IR (KBr): 3150—2900 (C—H), 1721 (N—CO), 1680,

1677, 1610, 1507 (aromatic), 1477, 1451, 1419, 1387,

1348, 1335, 1309, 1284, 1235, 1204, and 1165 cm—1.

lHNMR (DMSO-d): delta 8.96 (s, 2H, C21—H),

8.25—8.15 (m, 2H, Ar—H), 7.78-7.74(m, 2H, Ar—H),

7.45—7.35 (m, 4H, Ar—H), 3.3—3.2 (s, 4H OCHz) and

1.95—1.80 (s, 4H CH2CH2).

EXAMPLE 2

Benzoyl chloride (0.0022 mole, 0.31 gm) was added

to a well stirring suspension of bis(benzimidozoyl)1,6—

dicarbonyl hexane from Example 1 (0.001 mole, 0.346

gm) in N-methylpyrrolidone (5 ml). Addition of tri-

methylsilyl cyanide (0.0022 mole, 0.3 m1) followed. The

reaction mixture was stirred at room temperature for

thirty-two hours and was quenched by pouring into 150

ml of water. The mixture was extracted with dichloro-

methane (3X50 ml). The organic layers were com-

bined, washed with 8% hydrochloric acid (2X50 ml),

aqueous saturated bicarbonate (2 X 50 ml), water (2 X 50

ml) and were dried. The crude product was treated

with activated carbon (NORIT brand) and recrystal-

lized from ethy'lacetate hexane. The yield was 350 gm

(58%). The melting point was 145°—150° C.

IR (KBr): 2940, 2920 (C—H), 1660 (N—CO), 1595,

1485, 1370, 1360, 1345, 1275, and 1230 cm—1.

1H NMR (CDC13): 8.3—6.1 (m, 20H, Ar—H),

3.1—2.4 (m, 4H, COCHz), 2.2-1.4 (m, 4H, CH2CH2).

We claim:

1. A process for the formation of a Reissert com-

pound of bisbenzimidazole which comprises:

(a) reaction of benzimidazole with a diacid chloride

to form bisbenzimidazole; and

(b) reaction of the bisbenzimidazole with acid chlo-

ride and cyanide to form the Reissert compound

thereof.

2. A process as claimed in claim 1 wherein the diacid

chloride is adipoyl chloride.

3. A process as claimed in claim 1 wherein the cya-

nide is trimethylsilyl cyanide.

4. A process as claimed in claim 1 wherein the diacid

chloride is of the formula C1C(O)RC(O)C1 where R is

C4 to C6 alkylene.

5. A process as claimed in claim 1 wherein the diacid

chloride is of the formula ClC(O)RC(O)Cl where R is

C4 to C6 alkylene and the cyanide is trimethylsilyl cya-

nide.
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