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by evaporation of the mother liquor.
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NEW PREPARATION OF N-METHYLIMIDAZOLE-4,5-DICARBOXALDEHYDES

AND SOME OF ITS REACTIONS

Submitted by M. El Borai* and M. Hassanein
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Tanta University, Tanta, EGYPT

In the context of our interest in imidazoles,l we now re-
port a new method for the preparation of N-methylimidazole-4,
5-dicarboxaldehyde (III) from 4,5-diiodo-N-methylimidazole

(I) in very good yield. This compound was previously pre-
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pared by Schubert gg_gl.,z by a lengthy method starting from
N-substituted ethyl glycinate hydrochloride. Compound III
was obtained from the action of either a Grignard reagent and
triethyl orthoformate (method a) or n-butyllithium and DMF
(method b) on II, prepared by the reaction of I with triethyl
orthoformate and a Grignard reagent. Condensation of III with
ketones gave the corresponding N-methylimidazol4,5-d]cyclo-

heptatrienones (1IV).
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EXPERIMENTAL SECTION
1

The "H NMR spectra were recorded on a Varian A-60 in DMSO d-6
with TMS as internal reference. IR spectra were recorded on a
Beckman IR-4 using KBr wafer technique. Mass spectra were re-
corded on a Finnigan 3000 at 70 eV with direct inlet and a
source of temperature of 90¢. All mps were taken on a Thomas-
Hoover apparatus and are uncorrected.

Compound I was prepared according to the method cited in 1lit-
erature.3 The usual work-up procedure consisted of dilution
with water, extraction with methylene chloride, drying over
magnesium sulphate, evaporation of solvent under reduced pres-
sure and purification by column chromatography on silica G 60
(Merck)

5- (Diethoxymethyl) -4-iodo-N-methylimidazole (II).- To a solu-

tion of ethyl magnesium bromide (0.12 mole) 33.4 g (0.1 mole)
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in 200 ml dry ether of I was slowly added at room temperature.
The reaction mixture was refluxed for 2 hrs, 200 ml dry ben-
zene was added and the ether was evaporated in vacuo. The eth-
yl orthoformate (18 g, 0.12 mole) was then slowly added and

the reaction mixture was refluxed for 4 hrs. The reaction mix-
ture was hydrolyzed at 0° with 10% NH4C1 solution and worked
up as usual. The product was purified by chromatography using
ether-hexane (1:2) as eluent, and crystallized from ether-hex-
ane (1:1) to give 21 g (68%) of II, mp. 66°

NMR (8 ppm): 7.62 (ArH, s, 1H), 5.32 (CH(OEt)z, s, 1H), 3.44

(CH2, g, 4H), 1.18 (CH t, 6H), 3.74 (NCH3, s, 3H).

3’

QH IN.O,: C, 34.48; H, 4.48; I, 40.96; N,

Anal. Calcd. for C 15IN,0,

1
9.03.

Found: C, 34.78; H, 4.80; I, 40.78; N,
9.23.

N-Methylimidazole-4,5-dicarboxaldehyde (III)

Method a.- The action of ethylmagnesium bromide (0.12 mole)

and ethyl orthoformate (0.12 mole) on 31 g (0.1 mole) of IT

as described above, gave 4,5- (diethoxymethyl)-N-methylimida-

zole as a yellow liquid which was purified by distillation to

give 18 g (58%) of liquid, bp. 78—800/2mm.

Anal. Calcd. for C14H26N204: C, 58.74; H, 9.09; N, 9.79.
Found: C, 58.96; H, 9.22; N, 9.92.

To a solution of 10 g of the above prepared compound in 100 ml

dry methylene chloride, 20 ml of 6N HCl was slowly added. The

reaction mixture was refluxed for 2 hrs, and then worked up

as usual. The product was purified by chromatography using

ether-hexane (2:1) as eluent, and crystallized from benzene-

L1



11:52 27 January 2011

Downl oaded At:

OPPI BRIEFS Volume 1h, No. 6 (1982)

hexane (1:1) to give 3.1 g (58%) of III, mp. 1150, lit.2 mp.

88°.

Method b.~ To (0.1 mole) of n-BuLi in dry ether at -30° under
a nitrogen atmosphere, was added a solution of 31 g (0.1 mole)
of II in 200 ml dry ether. The organolithium intermediate was
treated with 9 g (0.12 mole) of DMF in 20 ml dry ether, and
the temperature was kept at -30° for 2 hrs. The reaction mix-
ture was hydrolyzed at 0° and worked up as usual. The product
obtained was treated with HCl as described above, to give af-
ter purification and crystallization the desired III in 47%
yield, mp. 1150, mixed mp. with the product prepared by method
a shows no depression.

IR (cm Y): 1695 and 1688 (C-0); NMR (8 ppm): 7.75 (ArH, s,
1H), 9.85 and 9.65 (CHO, d, 2H, J = 0.8 Hz), 3.88 (NCH3, s,

3H) .

5,7-Diphenyl-N-methylimidazo[4,5-d]cycloheptatrien-6-one (IVa).-

A mixture of 1.38 g (0.01 mole) of III and 2.2 g (0.011 mole)
of 1,3-diphenylacetone in 30 ml ethanol was added very slowly
to a solution of 10 ml 10% NaOH. The reaction mixture was
stirred for 12 hrs at room temperature, and then refluxed for
1 hr. The reaction mixture was worked up as usual. The pro-
duct was purified by chromatography using ether-hexane (3:1)
as eluent, and crystallized from benzene-hexane (2:1) to give
2.18 g (70%) of IVa, mp. 168°.

Anal. Calcd. for C21H16N20: C, 80.75; H, 5.16; N, 8.97.

Found: C, 80.59; H, 5.22; N, 8.89.

5,7-Dichloro-N-methylimidazo 4,5-d cycloheptatrien-6-one (IVb).-

A mixture of (0.01 mole) of III and (0.012 mole) of 1,3-di-

k1o
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chloroacetone was added to 10 ml 10% NaOH solution as mentioned
above. The product was purified by chromatography using methy-

lene chloride-hexane (2:1) as eluent and crystallized from ben-
zene-hexane (3:1) to give 1.26 g (55%), of IVb, mp. 227°.

Anal. Calcd. for C H6C12N O0: ¢C, 47.16; H, 2.62; C1l, 31.00; N,

9 2

12.27.
Found: C, 47.32; H, 2.84; Cl, 31.42; N,

12.54.

TABLE 1. Spectral Data of 5,7-Diphenyl-, 5,7-dichloro-,
and 5,7-dicarbomethoxy-N-methylimidazolel4,5-d]cy-
cloheptatrien-6-one (IV).

Cmpd IR 'H nmr

(em™ 1) (8 ppm) Mass Spectrum

Iva 1592  7.74 (H,, s, 1H), 7.96 (H;, m/e = 312 (100%);
1578 s, 1H), 7.80 (Hg, s, 1H),  m/e = 285 [M¥-meN" )
(C=0)  7.47 (Ph, m, 10H), 3.78 (18.8%); m/e = 270
(NCHy, s, 3H) [M*-CHNCH;" ](11.6%).

Ivb 1612  7.75 (Hy, s, 1H), 7.94 (H,, m/e = 229 (100%);
1586 s, 1H), 7.82 (Hy, s, 1H),  m/e = 202 [Mi-nCN"]
(c=0)  3.80 (NCH5, s, 3H) (17.43) .

Ive 1618 7.74 (H,, s, 1H), 8.08 (Hy,
1592 s, 1H), 7.98 (Hg, s, iH),
(C=0) 1.40 (Me, s, 6H), 3.82
(NCH3, s, 3H)

a) s: singlet; d: doublet; t: triplet; g: guartet; m: multi-
plet.
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5,7-Dimethylcarboxylate~N-methylimidazo{4,5-d]cyclocheptatrien-

6-one (IVc).- A mixture of 1.38 g (0.0l mole) of III and 2.1 g
(0.012 mole) of dimethylacetone-1l,3-dicarboxylate and a few
drops of piperidine in 100 ml dry benzene was refluxed for 3
hrs. The reaction mixture was worked up as usual. The pro-
duct was purified by chromatography using methylene chloride-
hexane (2:1) as eluent and crystallized from benzene hexane
(3:1) to give 1.7 g (62%) of IVc, mp. 212-213°,

Anal. Calcd. for C, . H.,_N,O

137127275°
Found: C, 56.68; H, 4.48; N, 10.32.

C, 56.52; H, 4.34; N, 10.14.
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SYNTHESIS OF 7-HYDROXYBENZO[a JPYRENE
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7-Hydroxybenzo[alpyrene (3a) is a metabolite of the po-
tent carcinogen benzo[a]pyrene.l Synthesis of 3a by dehydro-
genation of 7-oxo-7,8,9,10-tetrahydrobenzola]pyrene (1) with

sulfur2 or palladium black3 in yields of 30% and 62%, respec-
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