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2-(2-Arylethyl)-1-methylimidazoles 3 could be prepared by different methods. The best method was the
Wittig reaction of aryltriphenylphosphonium chloride 8 with 2-formyl-1-methylimidazole to give com-
pound 6. Reduction of compound 6 with Raney nickel gave compound 3.
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The considerable biological importance of imidazoles Scheme 1
has stimulated much work on this heterocycle [1]. We

N N
would like to report the syntheses of the title compounds Q)_Me aBuli Q»\I DACHLC ( N conycmyar

as possible effective drugs in fertility regulation [2]. i\ L b 2)H,0, H* N
The most common method for the preparation of 2-sub- NMe, NMe, H

stituted imidazoles is alkylation of 1-(N,N-dimethy- 1 2

laminomethyl)-2-methylimidazole 1 in the presence of [-N

n-butyllithium to give 2-(2-arylethyl)imidazoles 2 [3]. Method A }‘Me

Methylation of the latter did not give the desired com- Me

pounds, namely 2-(2-arylethyl)-1-methylimidazoles 3 in ' 4

good yield [4] (Scheme 1).
Direct alkylation of 1,2-dimethylimidazole with 4-sub-

stituted benzyl halide gave compound 3 in low yield.
Another method for the preparation of compound 3 was N T a0
q S om,-diar
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Raney-
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the reaction of 1,2-dimethylimidazole 4 with an aldehyde to

give 1-aryl-2-(1-methyl-2-imidazolyl)ethanol 5 [5]. Me Me Ve
Dehydration of 5§ with acetic anhydride/acetic acid gave 5 6 3
2-arylethenyl-1-methylimidazoles 6 in moderate yield [6]
(method A). Compound 6 could be obtained from the reac- ‘Method C
. 8 q EtONa
tion of compound 4 with an arylaldehyde in the presence of EtOH
acetic anhydride in poor to moderate yield [7] (method B).
Fmall'y compound 6 cquld be obt.amed from the reaction of R CTITY [R‘ a0
aryltriphenylphosphonium chloride 8 or diethyl arylphos- s N
phonate with 2-formyl-1-methylimidazole 7 and sodium Mie
ethoxide in ethanol {8,9] in high yield (method C). 7
Reduction of compound 6 with Raney nickel in dioxane a, Ar=CH b, Ar = 4-CH;OCHy ¢, Ar = 4-CICH,-
afforded the desired compound 3 in excellent yield. d, Ar=24-ChCeHy ¢ Ar=4-NOCelly-  f, Ar=4-(Me);NCeH,-
Table 1
Melting Points, Yields and Analytical Data for Compounds 6a-6f
Compound Mp,°C Yield method Formula Calcd./Found Calc./Found Caled./Found
B C C% H% N%
6a oil 71 [a] 75 Cip HpoNp, 7826  78.12 652 639 1522 1537
6b oil 55 69 Cy3H4N>0 7290 7276 6.54 639 13.08 1321
6c 107-109 [c] - [b] 70 Cy, Hy CIN, 6590  65.72 503 521 1281 1294
6d 169-171 [c] 65 76 Cy,H,(CLLN, 5692 57.02 395 412 1107 1121
6e 189-191 [c] - [b] 50 Cy,H N30, 62.88  62.69 480 495 1834 18.46
6f 183-185 [d] 15 - [e] Cy4H7N; 7401 73.87 749  1.63 1850 1836

[a] This compound was prepared by method A. [b] The preparation of this compound by method B was not attempted. [c] This compound was crystal-
lized as trans isomer from chloroform-ether. [d] This compound was crystallized as trans isomer from ether; {e] We could not prepare p-dimethyl-
aminobenzyl bromide required for the reaction.
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Table 2
Melting Points, Yields and Analytical Data for Compounds 3a-3f

Compound Mp,°C Yield Formula
3a oil 60 CpH 4N,
3b oil [a] 71 C3H,7CIN,O
3¢ oil 62 C12H13CIN2
3d oil [b] 57 C|2H13C13N2
3 oil 45 Cy4HgNy

Vol. 33
Caled./Found Calcd./Found Calcd./Found
C% H% N%

77.42 77.59 7.53 7.41 15.05 15.23
61.78 61.89 6.73 6.86 11.09 11.25
65.31 65.46 5.90 6.01 12.70 12.84
49.40 49.54 4.46 4.29 9.61 9.47
73.36 73.52 8.30 8.45 18.34 18.51

[a] As hydrochloride mp 166-168° (ethanol-ether). [b] As hydrochloride mp 188-190° (ethanol-ether).

The melting points, yields and analytical data of the
compounds prepared are summarized in Tables 1 and 2.

EXPERIMENTAL

Melting points were taken on a Kofler hot stage apparatus and
are uncorrected. The uv spectra were recorded on a Perkin
Elmer 550 SE spectrophotometer. The ir spectra were obtained
on a Perkin Elmer 267 spectophotometer (potassium bromide
disks). The nmr spectra were recorded on a Bruker FT-80 or a
Varian FT-400 unity plus spectrometers. Chemical shifts are
reported in ppm from TMS as an internal standard and are given
in & units. The mass spectra were run on Varian Model MAT-311
or Finigan TSQ-700 spectrometers at 70 ev.

1-Methyl-2-(2-Phenylethenyl)imidazole (6a).
Method A.

A stirring solution of 1-phenyl-2-(1-methyl-2-imidazolyl)-
ethanol 5a [5] (2.02 g, 0.01 mole), acetic anhydride (5 ml) and
acetic acid (10 ml) was refluxed for 4 hours. The solvent was
evaporated. To the residue water (10 ml) was added and stirred for
10 minutes. The solution was made alkaline with potassium car-
bonate and extracted with ethyl acetate (100 ml). The organic layer
was dried (sodium sulfate) and filtered. The solvent was evapo-
rated and the residue was distilled to give 1.3 g (71%) of 6a, bp
132-134° (3 mm Hg); ms: m/z (%) 184 (M*, 84), 183 (100), 168
(34), 128 (16), 115 (24), 107 (10), 92 (10), 77 (10) and 42 (12).

2-[2-(2,4-Dichlorophenyl)ethenyl]-1-methylimidazole (6d).
Method B.

A stirring mixture of 2,4-dichloro-benzaldehyde (1.75 g, 0.01
mole), 1,2-dimethylimidazole (0.96 g, 0 01 mole) and acetic anhy-
dride (0.51 g, 0.005 mole) was heated at 140° for 4 hours. After
cooling, water (10 ml) was added and acidified with hydrochloric
acid. The mixture was extracted with ether. The aqueous layer was
made alkaline with sodium hydroxide and the precipitate was fil-
tered and crystallized from chloroform-ether to give 1.64 g (65%)
of 6d, mp 169-171°; IH-nmr (deuteriochloroform): 7.82 (d, 1H,
ethylene, J = 16 Hz), 7.57 (d, Hg of phenyl, J5¢ = 8.4 Hz), 7.42 (d,
1H, H; of phenyl, J; 5 = 2.4 Hz), 7.24 (dd, 1H, Hs of phenyl, J5 ¢ =
8.4 Hz, J; 5 = 2.4 Hz), 7.11 (s, 1H, imidazole), 6.91 (s, 1H, imida-
zole), 6.90 (d, 1H, ethylene, J = 16 Hz) and 3.74 ppm (s, 3H,
NCH,); ms: m/z (%) 252 (M*, 81), 217 (100), 202 (45), 181 (16),
162 (12), 113 (12), 108 (28), 54 (11) and 42 (17).

Compounds 6b and 6f were prepared similarly (Table 1).
2-[2-(4-Chlorophenyl)ethenyl}-1-methylimidazole (6c).
Method C.

A mixture of p-chlorobenzyl chloride (1.61 g, 0.01 mole) and
triphenylphosphine (2.62 g, 0.01 mole) was stirred. The temper-
ature was raised slowly and a clear solution was obtained, which
started to solidify at about 90°. The crude product was cooled,
washed with ethyl ether to give p-chlorobenzyltriphenyl phos-
phonium chloride, mp 285-287°.

A solution of sodium (0.23 g, 0.01 mole) in 15 ml of absolute
ethanol was added dropwise to stirred refluxing solution of
p-chlorobenzyltriphenyl phosphonium chloride (4.23 g, 0.01
mole) and 2-formyl-1-methylimidazole (1.1 g, 0.01 mole) in
25 ml of absolute ethanol. After 3 hours the solution was cooled,
filtered and evaporated. The residue was suspended in water,
acidified with hydrochloric acid and extracted with ether. The
aqueous layer was made alkaline with sodium hydroxide and
extracted with ether. The organic layer was dried, filtered and
evaporated to give a crude mixture of zrans and cis of 6c.

If triethyl phosphite instead of triphenylphosphine was used
[9] only the frans isomer of 6¢c was obtained in 70% yield, mp
107-109° (chloroform-ether); uv (methanot): Ay ,, 326 nm (log
€ = 4.68); ir (potassium bromide): v 3020 (aromatic) and 1670
cm! (trans C=C); !H-nmr (deuteriochloroform): 7.52 (d, 1H,
ethylene, J = 16 Hz), 7.44 (d, 2H, phenyl, J = 8.4 Hz), 7.31
(d, 2H, phenyl, J = 8.4 Hz), 7.08 (s, 1H, imidazole), 6.88 (s, 1H,
imidazole), 6.86 (d, 1H, ethylene, J = 16 Hz) and 3.71 ppm
(s, 3H, CH;).

Compounds 6a to 6e were prepared similarly (Table 1).

2-[2-(2,4-Dichlorophenyl)ethyl]-1 -methylimidazole (3d).

A stirring mixture of 6d (2.53 g, 0.01 mole), dioxane (100 ml)
and Raney nickel (11 g) was refluxed for 2 hours. After cooling,
it was filtered. The solvent was evaporated and the residue was
crystallized as hydrochloride from ethanol ether to give 1.66 g
(57%) of 3d, mp 188-190°; IH-nmr (deuteriochloroform, as a
free base): 7.36 (s, 1H), 7.11 (s, 2H), 6.99 (s, 1H), 6.77 (s, 1H),
3.44 (s, 3H, NCH3) and 3.08 ppm (m, 4H, CH,); ms: m/z (%)
254 (M+, 39), 219 (100), 109 (19), 95 (91) and 54 (12).

Compounds 3a, 3b, 3¢ and 3f were prepared similarly
(Table 2).
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