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Sequential lithiations of 1-benzylimidazole, 1, and of 1-benzyl-1,2,4-triazole, 2, followed by treatment with
electrophiles others than alkyl halides result in reactions at C-2. However, benzyl halides and, to a certain ex-
tent, iodomethane react at the N-benzyl carbon atom. An explanatory hypothesis based on steric ortho effects
is advanced.
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Introduction. Table 1

The lithiation of N-protected imidazoles followed by
reaction of the conjugate bases with electrophiles is a
useful synthetic method leading to imidazoles function-

Reported Sequential Reactions at C-2 of 1 and at C-5 of 2 with n-
Buthyllithium and Electrophiles

. . . . . . +
alized at C-2, otherwise difficult to prepare. This subject Y E 2 S
has been covered in excellent reviews [1,2,3). CH CO, COOH (4,5]
Several radicals have been used to protect the N-H bond CH Quinoline 2-Quinolinyl [41
p
of the imidazole ring. Among them the benzyl group CH PhCHO 51810880]! [6]
d icul R 1-B limid 1 h CH CH3CHO CH3CHOH [6]
eserves parflcu af a.ttentlo'n. -Benzylimidazole, 1, has CH (CH3)N-CHO CHO (n
been sequentially lithiated with n-butyllithium and treated ~ cH PHN(CHz)-CHO CHO 7
with electrophiles to afford differently functionalized im-  CH (CHz3)2S04 CH3 (71
idazole derivatives 3 (Scheme 1 and Table 1). In general CH L-Gulono-1,4-lactone L-Gulonofuranosyl 18]
1 ioselecti £ . lizati C2 h b derivative derivative
clean regioselective functionalizations at C-2 have been ¢y cpg1 CH3 191
observed. Ogura and Takahashi reported the simultane- N PhyCO PhpCHOH [11]
ous formation of minor amounts of a product arising from N CD30D D (11]
condensation at C-5 [8] but this result has been questioned E (%O;_Zl::(g)aa (]:go;?lz:(g) [H]
by other authors [2,9]. Also Chadwick and Ngochindo [9] N tC—nglx( 32 t(:‘H: I(CH3)2 {11%
described the formation of produect 5 which points out that N CliC-CCl3 al [11]
the benzylic methylene group can also be lithiated. N CH30COCl CO,CH3 {11]

Breslow et al. [10] mentioned that in their hands signifi-
cant benzylic lithiation occurred when 1 was treated with
n-butyllithium although the electrophile was not revealed.
In summary, lithiation of 1-benzylimidazole takes place at
C-2 and subsequent reactions with several electrophiles
constitute a method to introduce different groups at this
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a. - i: n-Buli; ii: Electrophile.
b. - i: n-BuLi; ii: ArCH,Cl. Reference [12].

Similarly, a group from Monsanto reported the syn-
thesis of several triazoles 4 by lithiation of 1-benzy}-1,2,4-
triazole, 2, at the C-5 ring position followed by treatment
with electrophiles others than alkyl halides [11].

However, our group reported in 1985 completely dif-
ferent results in a general synthesis of 1,2-diaryl-1-(V-
azolyl)ethanes, 6, by lithiation of 1 or 2 followed by reac-
tion with benzyl chlorides [12]. In no case products from
reaction at C-2 of the imidazole ring or at C-5 of the
triazole ring were detected. Therefore, there is an ap-
parent inconsistence between our results and those from
other groups.

In general it can be said that reactions of electrophiles
at the dipole stabilized side chain N-Ca carbanions [13]
are exceptions rather than the rule and attempts to
generate the N-Ca carbanions have been performed
through an indirect route involving fluoride or alkoxide
induced desilylation of 1{(trimethylsilyllmethylJazoles
{14,15,16].

Nevertheless, the dependence of the regioselectivity on
the nature of the electrophile and on the experimental
conditions is not exceptional in related systems. Thus,
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Katritzky et al. have shown that l-benzylpyrazole is
lithiated at -78° at the benzylic methylene group under
kinetic control [17]. The organolithium intermediate rear-
ranges to the ring C-5 lithium derivative at higher
temperatures. Even more significant is the work by
Katritzky et al. on the lithiation of bis(pyrazol-1-yl)
methane (Scheme 2) with n-butyllithium. When the lithia-
tion is followed by reaction with iodomethane or benzyl
chloride the methylene substituted products, 8, were ob-
tained but reactions with carbonyl electrophiles gave the
products 7 from ring lithiation [18]. Again benzyl chloride
behaves differently and clearly a general interpretation is

neede:i Scheme 2
] /I N
[1Q2 (::HQ = ([:HZ > C]:H_R)
N
7 8

a. - it n-BuLi; ii: R'R2CO. Reference {18].
b. - i: n-BuLi; ii: Benzyl Chloride or lodomethane. Reference [18].
Results.

Our initial efforts were dedicated to check if the ex-
perimental conditions had any influence in the regioselec-
tivity of the reactions of 1 with n-butyllithium followed by
benzyl halides. As indicated in Table 2 the answer is clear-
ly negative. Indeed, neither the solvent (dimethoxyethane
or tetrahydrofuran), the leaving group (Cl, Br or I), the
temperature and the presence of additives such as tetra-
methylethylenediamine or 15-crown-5 had no influence on
the regiochemical outcome of the reactions.

The reactions were monitored by gc and pmr. Therefore
we needed to assign unambiguously all the proton ring

M. Moreno-Mafias, J. Bassa, N. Llad6 and R. Pleixats

Vol. 27

signals of compound 1. The methylene protons of 1 appear
at 6 5.20 in acetone-de. The ring proton at C-2 appears at 6
7.65. The other two ring protons resonate at 6.95 and 7.06.
A NOEDIFF experiment irradiating at the methylene fre-
quency affected the signals at 7.65 and 7.06. This is a clear
evidence for the signal at 7.06 to be due to the proton at
C-s.

The reaction crudes of Table 2 were analyzed by pmr.
In no case singlets due to the methylene protons of pro-
ducts from attack at C-2 were apparent. The final products
6 (Y = CH) gave signals at ca. § 5.2 and 3.4 for the CH
and methylene protons of the chain at N-1.

Some other trends emerge from Table 2: a) From run 8
it seems that the anion at C-2 is the thermodynamically
more stable (See below). However, it is already formed at
-60°, therefore it is possibly also the kinetically preferred,
and b) the order of leaving groups ability is C1>Br>1
(Runs 4, 5 and 7).

Once the lack of influence of the experimental condi-
tions on the regioselectivity was clearly established we
studied the reactions with several electrophiles. The
results are gathered in Scheme 1 and Table 3.

The reaction with iodomethane afforded compound 3a
together with minor amounts of 5, the product from reac-
tion at both C-2 and the methylene group (Runs 1 and 2).
This result is in complete agreement with that previously
reported by Chadwick and Ngochindo [9] thus confirming
once more that iodomethane can react at the methylene
group. Both compounds were isolated and their spectro-
scopic features compared with those described by the
British group.

Reactions with dimethyl disulfide and diphenyl
disulfide produced products 3b and 3¢ from reaction at
the ring C-2 position (Runs 3 and 4).

Reactions with acyl chlorides took place affording the
ketones 3d and 3e in low yields (Runs 5 and 6). In no case

Table 2
Sequential Reactions at N-Ca of 1 with #-Buthyllithium and Benzyl Halides

Run Halide Solvent T(CC)
1 4-CIPhCH,Cl1 DME -60
2 4-CIPhCH,Cl1 DME it
3 PhCHpBr DME t
4 PhCH9Br THF -60
5 PhCHjl THF -60
6 PhCH7Cl1 DME -60
7 PhCH,ClI THF -60
8 PhCH7Cl1 THF -60— rt— -60
9 PhCH7Cl1 THF -60
10 PhCH,Cl THF -60

Additive Product Yield of 6[a]
- 1+6 29 [b]
- 1+6 7
- 1+6 12
- 1+6 (1:5.4)
- 1+6 (1:0.5)
- 1+6 62 [b]
-- 1+6 (1:8.3)
- 1+6 (1:4.6)
[c] 146 (1:6.2)
d] 1+6 (1:6.4)

[a] For products 6 in this table X =CH. Figures in parentheses refer to ratios of gc peak areas for compounds 1 and 6. [b] Reference 12. [¢]

Tetramethylethylenediamine (1 equivalent). [d] 15-Crown-5 (1 equivalent).
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Table 3
Sequential Reactions at C-2 of 1 with #-Buthylithium and Electrophiles [a]
Run E* Products E Yield (%) [b]
1 CHail 3a CH3 13
5[c] 6
2 CH3l 3a,5 (6.5:1.1)
3 [d} (CH3S)2 3b CH3S 31
4 (PhS)2 3¢ PhS 38
5 3-CIPhCOCl 3d 3-CIPhCO 6
6 4-CIPhCOC1 3e 4-CIPhCO 14
7 4-CIPhCHO 3f 4-CIPhCHOH 9
3e 4-CIPhCO 13
9 13
8 D0 3g D 88 {e]
9 2-OgNPhl 3h I 35 [e]
3i 2-OpNPh 9
Nitrobenzene 45

[a] General non optimized conditions: 1 equivalent on s-buthyllithium in tetrahydrofuran (in dimethoxyethane for run 3) at -60°. [b] Isolated yields. [c]
2-Methyl-1-(1-phenylethyl) imidazole. See Scheme 1. [d] In dimethoxyethane. Figures in parenthesis refer to ratios of gc peak areas for the indicated

products. [¢] The temperature was raised to room temperature and lowered again at -60° before addition of the electrophile.

products from attack at the methylene group could be
detected.

4-Chlorobenzaldehyde (Run 7) produced a complicated
mixture of products from which three were isolated:
alcohol 3f arises from the primary reaction at C-2, whereas
3e arises probably from 3f by oxidation. A third product
has been tentatively assigned structure 9. It exhibited the
characteristic AB system of the diastereotopic methylene
protons at 8 5.70, 5.63, 5.55 and 5.47 and a singlet at &
7.55 attributed to the ring C-2 proton. A second singlet at
8 6.75 could be attributed to both the proton at C-4 or at
C-5. However, all the precedents point out that the second
favoured position for lithiation in N-protected imidazoles
is the ring C-5 [2,19,20). The pmr spectrum of product 3e
was uninformative with respect to the ring reaction posi-
tion. However, it was reduced to the alcohol 3f with
sodium borohydride in methanol. Alcohol 3f exhibited
singlets at & 6.70 and 6.88 safely attributed to the protons
at C-4 and C-5.

Reaction with deuterium oxide afforded 88% yield of
the C-2 deuterated starting material 3g. This experiment
was performed driving the reaction mixture to room tem-
perature and cooling again at -60° before quenching.
Otherwise deuteration was not complete. This seems to
indicate that the carbanionic species 11 is thermo-
dynamically more stable as already suggested from experi-
ment 8 of Table 1. However, this fact does not imply that
the carbanionic species 10 is kinetically preferred and in-
deed the result from reactions at -60° rather suggest the
opposite.

Formulae

It has been described that 2-nitroiodobenzene can react
with nucleophiles through a non chain radical mechanism
by collapse of a radical pair in the solvent cage [21]. We
wondered if such an electrophile could give rise to a
change in the regiochemistry. The corresponding reaction
(Run 9) produced two products from reaction at C-2, 3h
and 3i, The first one comes from attack at the iodine atom.
Correspondingly, nitrobenzene was also isolated in signifi-
cant yields.

At this point it seemed clear from our own work and that
of others [9,11,18] that benzy! halides and, up to a certain
point, iodomethane possess structural features that differ-
entiate their behaviour from those of other electrophiles.

Recently Monsanto chemists have shown that groups at
the C-5 position of l-alkyl-1,2,4-triazoles can migrate to
the N-alkyl chain under basic conditions [22]. In order to
check the possibility of the hydrogen atom migration from
the methylene group to the ring C-2 position we prepared
1{D,)benzylimidazole, 12, by reaction of imidazole with
(D,)benzyl bromide (Scheme 3). The deuterated 12 showed
singlets at 8 7.50, 6.85 and 7.10, an infrared absorption at
2265 cm™! and the base peak in the mass spectrum at m/e



676 M. Moreno-Maiias, J. Bassa, N. Lladé and R. Pleixats

98 (perdeuterated benzyl fragment). Compound 12 was se-
quentially treated in the usual way with n-butyllithium and
benzyl chloride. The resuliing product 13 and the
recovered 12 were analyzed with respect to deuterium
distribution. The recovered 12 was identical to the stari-
ing material within the limits of the pmr integration and
ms detection possibilities. The condensation product 13
showed only signals of equal intensity at § 7.60, 6.85, and
7.25 plus the AB signals of the diastereotopic methylene
protons (3.64, 3.61, 3.58, 3.55). Its cmr spectrum showed
the absence of the signal at 6 63.5 corresponding to the
C-1 of the side chain due to the deuterium effect. The
mass spectrum did not show evidences of deuterium
scrambling neither.

Scheme 3
N N
I S
(TJ (IN) (]N
H Co ol
D 2 S
CePc CePg™ TCH,CgHg
12

a. - i HNa, DME; ii: (D,)Benzyl Bromide.
b. - i: n-BuLi; THF, -60°C; ii: Benzyl Chloride.

Concluding Remarks.

The results of our work point out that the species 11 is
thermodinamically more stable than 10 and possibly also
kinetically favoured. Both species must be simultaneously
present at low temperature since products from one and
the other are formed depending on the electrophile. How-
ever, the mechanisms through which they equilibrate are
still puzzling as the experiment with deuterium labelled
compounds indicates.

The regioselectivity deserves some attention. Hardness
and softness of the quenching reagent have been invoked
to explain the observed regioselectivities in the lithiation
of 1,2-dimethylimidazole and subsequent reaction with
electrophiles [23]; this system is different from ours in that
the active points are the methyl group at C-2 and the ring
C-5 position. It is hard to accept that reactions protagoniz-
ed by highly charged species such as 10 and 11 are con-
trolled by frontier orbitals. It is also difficult to under-
stand why charge controlled reactions of the same compet-
ing charged species with neutral electrophiles give rise to

different regioselectivities. Therefore, we would like to in-
troduce the steric factor which has seldom, not to say
never, been considered in discussing the lithiations of
N-protected imidazoles. Indeed, the only electrophiles
which escape to the rule are benzyl halides and iodo-

Vol. 27

methane to some extent. These electrophiles also present a
peculiar behaviour towards bis(1-pyrazolyl)methane {18] as
previously remembered. They are the only electrophiles
for which pentacoordination is required in the transition
state and therefore they are the most sterically deman-
ding. Ortho steric interactions, although not so important
as in six membered rings are commonplace in imidazole
rings [24]. These steric interactions in the transition state
of attack at C-2, between the benzyl group at N-1 and the
substituents of the electrophilic pentacoordinated carbon
atom, can not be easily relieved. For other electrophiles
the situation in the transition state is different since lower
coordination numbers are required and the angles around
the electrophilic center permit longer distances between
the interacting groups.

In summary and as a matter of fact, electrophiles prefer
in general to react at the ring C-2 position in lithiated
1-benzylimidazole. Only those that can not do so for steric
reasons react at the benzylic center.

EXPERIMENTAL

Reactions of 1-Benzylimidazole (1) with Benzyl Halides.

The general method has been described elsewhere [12]. The
modifications introduced in this paper have been defined in
Table 1. Gc analyses were performed with a “*Crosslinked Methyl
Silicone Gum HP Ulira 1" capillar column.

1-Benzyl-2-methylthioimidazole (3b) (General Procedure).

n-Butyllithium 1.6M in hexane (6.7 ml, 10.7 mmoles) was slowly
added under argon to a stirred solution of 1-benzylimidazole, 1,
(1.58 g, 10 mmoles) in anhydrous dimethoxyethane (30 ml) cooled
at -60°. The stirring was continued for 10 minutes. Dimethyl
disulfide (2.96 g, 30 mmoles) in dimethoxyethane (5 ml) was slow-
ly added. The mixture was kept at -60° for 1.5 hours and then
allowed to warm to room temperature. The solvent was
evaporated and the residue was partitioned between water and
dichloromethane. The organic layer was washed with water, dried
and evaporated. The residue was chromatographed through
silica gel (70-230 mesh). Product 3b (0.64 g, 31 %) was eluted with
dichloromethane-chloroform (1:3) and the starting material 1
(0.45 g, 28%) was recovered with chloroform as eluent. The imid-
azole 3b was an oil (bp 138-152° (oven temperature)/0.1 mm Hg);
pmr (acetone-de): 6 2.52 (s, 3H), 5.17 (s, 2H), 6.95(d, ] = ca. 2 Hz),
7.15-7.40 (m, 6H); cmr (acetone-de): 6 15.4, 49.3, 121.4, 127.1,
127.4, 128.5, 128.9, 137.1, 142.0; ms: m/e 204 (M, 13), 91 (100).

1,5-Naphthalenedisulfonate of 3b.

The imidazole 3b (0.206 g 1.01 mmoles) and a 75% aqueous
suspension of 1,5-naphthalenedisulfonic acid (195.7 mg, 0.50
mmole) were dissolved in ethanol (14 ml). The salt (0.224 g, 63%)
crystallized spontaneously, mp 222-224° (from ethanol-
chloroform).

Anal. Caled. for C;,H;,N,06S,: C, 55.18; H, 4.59; N, 8.04.
Found: C, 55.08; H, 4.60; N, 7.84.

The same general method was used for all the reaction of
Table 2.

1-Benzyl-2-methylimidazole (3a).
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This compound was obtained as an oil; pmr (deuteriochloro-
form): 6 2.27 (s, 3H), 5.00 (s, 2H), 6.7-7.3 (m, 7H), coincident with
the described spectrum [9]; ms: m/e 172 (M, 42), 105 (19), 91 (100),
77 (19), 65 (33).

2-Methyl-1{1-phenylethyl)imidazole (3).

This compound was obtained as an oil; pmr (deuteriochloro-
form): 6 1.8(d,J = 7 Hz, 3H), 2.25 (s, 3H), 5.25(q,] = 7 Hz, 1H),
6.8-7.45 (m, 7H), coincident with the described spectrum [9]; ms:
m/e 186 (M, 21), 105 (100), 103 (22), 91 (21), 79 (31), 77 (31).

1-Benzyl-2-phenylthioimidazole (3c).

This compound was obtained as an oil; pmr (deuteriochloro-
form): 8 5.21 (s, 2H), 6.90-7.42 (m, 12H); ms: m/e 267 (M + 1, 20),
266 (M, 56), 265 (32), 167 (23), 91 (100).

1,5-Naphthalenedisulfonate of 3c.

This compound was a solid, mp 220-222°.
Anal. Caled. for C,,H;sN,O¢Ss: C, 61.44; H, 4.42; N, 6.82.
Found: C, 61.46; H, 4.31; N, 6.68.

1-Benzyl-243-chlorobenzoyl)imidazole (3d).

This compound was a solid, mp 77-78°; ir (potassium bromide):
1650 cm'; pmr (deuteriochloroform): § 5.70 (s, 2H), 7.20 (d, J ca.
1 Hz, 1H), 7.1-7.8 (m, 8H), 8.1-8.3 (m, 2H); cmr (deuteriochloro-
form): & 51.9, 126.0, 127.4, 128.0, 128.7, 128.9, 129.2, 129.7,
130.7, 132.4, 134.0, 136.2, 138.8, 142.2, 182.3; ms: mle 299 (5),
298 (20), 297 (29), 296 (M, 56), 295 (47), 267 (57), 201 (22), 111 (29),
91 (100), 65 (30).

Anal. Caled. for C,,H,;;CIN,O: C, 68.80; H, 4.41; N, 9.44.
Found: C, 68.83; H, 4.27; N, 9.21.

1-Benzyl-2{4-chlorobenzoyl)imidazole (3e).

This compound was a solid, mp 82-83°; ir (potassium bromide):
1640 cm™*; pmr (acetone-de): & 5.75 (s, 2H), 7.25-7.35 (m, 6H),
7.5-1.7 (m, 3H), AA’ part of the AA'BB’ system 8.32, 8.43 (2H);
cmr (acetone-dg): 8 52.4, 127.8, 128.3, 128.6, 128.9, 129.5, 130.3,
133.5, 137.0, 138.5, 139.3, 205.9; ms: m/e 298 (6), 296 (M, 17), 201
(21), 111 (26), 91 (100), 75 (24), 65 (40).

Anal. Caled. for C,,H,;CIN,O: C, 68.81; H, 4.41; N, 9.44; Cl,
11.95. Found: C, 68.97; H, 4.47; N, 9.39; Cl, 11.96.

1-Benzyl-2{(4-chlorophenyl) (hydroxy)methyl)imidazole (3f).

This compound was a solid, mp 116-117° ir (potassium
bromide): 3200-3300 (broad) cm"!; pmr (deuteriochloroform): &
4.25 (broad s), AB system at 4.60, 4.75, 4.90, 5.12 (2H), 5.90 (s,
1H), 6.70 (s, 1H), 6.8-7.4 (m, 10H); cmr (acetone-ds): & 49.0, 68.4,
121.0, 126.7, 127.2, 127.3, 127.8, 128.3, 132.2, 137.1, 140.9; ms:
m/e 300 (2), 298 (M, 4), 91 (100).

Anal. Caled. for C,;H,sCIN,0O: C, 68.73; H, 5.02; N, 9.38.
Found: C, 68.24; H, 5.09; N, 9.35.

1-Benzyl-5{(d-chlorophenyl) (hydroxy)methyl)imidazole 9).

This compound was a solid, mp 102-103°; ir (potassium
bromide): 3400 em™'; pmr (acetone-dg: & 4.25 (broad s), AB
system at 5.47, 5.55, 5.63, 5.70 (2H), 5.75 (s, 1H), 6.75 (d, Jeca'l
Hz, 1H), 7.0-7.4 (m, 9H), 7.55 (d, J ca. 1 Hz, 1H); ms: m/e 300 (1.5),
298 (M, 5), 158 (76), 157 (35), 141 (21), 130 (25), 103 (31), 97 (32),
91 (83), 77 (100), 65 (20), 51 (27).

1-Benzyl-2((4-chlorophenyl) (hydroxy)methyl)imidazole (3f) by
Reduction of 3e.

Lithiation of 1-Benzylimidazole. 677

Sodium borohydride (0.044 g, 1.16 mmoles) was added portion-
wise to a solution of 3e (0.40 g, 1.35 mmoles) in methanol (6 ml)
stirred at 5-10°. The mixture was refluxed for 1 hour and the sol-
vent was evaporated. The residue was acidified upon addition of
water (6 ml) and 3N hydrochloric acid and the mixture was reflux-
ed for 15 minutes and finally partitioned between aqueous
sodium hydrogenocarbonate and dichloromethane. The organic
layer was washed with water, dried and evaporated to afford 3f
(55%), mp 113-115°.

1-Benzyl-2-deuterioimidazole (3g).

This compound was a solid, mp 68-69°; pmr (acetone-de): 5.25
(s, 2H), 6.90 (s, 1H), 7.10 (s, LH), 7.3 (m, SH); cmr (acetone-de): &
50.7, 120.0, 128.2, 128.6, 129.5, 129.9, 138.6; ms: m/e 160 (M +1,
7), 159 (M, 23), 91 (100), 65 (27).

1.Benzyl-2-iodoimidazole (3h).

This compound was a solid, mp 99-101°; pmr (acetone-de): &
5.21 (s, 2H), 7.03 (s, 1H), 7.15-7.45 (m, 6H); ms: m/e 284 (M, 21),
157 (14), 127 (17), 91 (100), 65 (30). .

Anal. Caled. for C,oH,IN,: H, 3.19; N, 9.86. Found: H, 3.32; N,
9.62.

1-Benzyl-2{(2-nitrophenyl)imidazole (3i).

This compound was a solid, mp 91-92°; ir (potassium bromide):
1536, 1362 cm™*; pmr (acetone-dq): 8 5.36 (s, 2H), 7.02 (s, 1H), 7.20
(s, 1H), 7.13-8.1 (m, 9H); ms: m/e 279 (M, 2), 130 (24), 91 (100).

Anal, Caled. for C,¢H3N;0,: C, 68.80; H, 4.69; N, 15.04.
Found: C, 68.57; H, 4.45; N, 14.88.

(D) Benzyl Bromide.

A mixture of (Ds) toluene (5.62 g, 0.056 mole), N-bromo-
succinimide (8.00 g, 0.045 mole), a catalytic amount of azobisiso-
butyronitrile and dichloromethane (80 ml) was refluxed for 30
minutes under irradiation with a 500W bulb. The solid was
filtered off and the filtrate was washed with an aqueous solution
of sodium carbonate, dried and evaporated. The residue was
distilled (bp 97°/15 mm Hg) to afford 5.33 g (55% yield) of (D5)
benzyl bromide.

14(D,)Benzyl)imidazole (12).

A solution of imidazole (2.04 g, 0.030 mole) in anhydrous
dimethoxyethane (15 ml) was added dropwise into a stirred and
ice-cooled suspension of sodium hydride (0.864 g, 0.036 mole) in
the same solvent (25 ml). The stirring was maintained for 45
minutes at room temperature. A solution of (D;)benzyl bromide
(5.30 g, 0.030 mole) in anhydrous dimethoxyethane (15 ml) was
then added. The mixture was stirred for 2 hours at room
temperature and partitioned between ether and water. The
organic layer was washed with water, dried and evaporated. The
residue was recrystallized from ether to afford 12 (51%), mp
72-73°; ir (potassium bromide): 2280 cm™'; pmr (deuteriochloro-
formy: 6 6.85 (s, 1H), 7.10 (s, 1H), 7.50 (s, 1H); cmr
(deuteriochloroform): 6 119.1, 129.6, 137.2; ms: m/e 165 (M, 16),
98 (100), 70 (41).

14(1-Deuterio-1{Ds)phenyl-2-phenyl)ethyl)imidazole (13).

This compound was obtained by the general procedure as an
oil; ir (film): 2265 cm™*; pmr (acetone-ds): 6 AB system at 3.55,
3.58, 3.61 and 3.64 (2H), 6.85 (s, 1H), 7.10-7.25 (m, SH), 7.25 (s,
1H), 7.60 (s, 1H); cmr (acetone-d¢): 6 41.9, 117.8, 127.0, 128.8,
129.3, 136.6, 136.8, 139.3; ms: m/e 255 (M + 1, 15), 254 (M, 30),
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164 (27), 163 (100), 136 (39), 109 (25).
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