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Abstract - Addition of lithiated N,N-diethyl-o-toluamide to
isogquinoline gave an adduct which was treated with benzyl chlorides to

afford 4-benzylisoquinolines in yields of 60-78%.

Isoquinoline has been converted to 4-benzylisoquinoline by heating with benzyl

3 While investigating the addition of

alcohol and potassium hyd:oxide.z‘
lithiated ¥ .¥-diethyl-o-toluamide (1) to isoquinoline, we found an
alternative procedure for the introduction of benzyl and substituted benzyl
groups into the 4-position of isoquinoline which proceeds under considerably

milder conditions than the original procedure.

We have previcusly demonstrated that addition of lithio species 1 to
3,4-dihydroisoquinolines directly afforded fused tetracyclic products with the
berbane skeleton.‘ However, addition of 1 to isoquinollne proceeded

smoothly at -70°C te afford an adduct (2) which did not ring close upon
warming to room temperature. Workup afforded the unstable

1,2-dihydroisoquinoline 35 which was reduced with sodium borohydride in

ethanol to give 46'7 in 84% overall ylield (Scheme I).
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Treatment of the presumed lithio species 2 with benzyl chloride at -70°C

followed by warming to room temperature gave 4-benzylisoquinoline (5a) as the
major basic product in 78% yield. N, N-diethyl-o-toluamide was recovered in
greater than 75% yleld as the major neutral product. Application to other

substituted benzyl chlorides gave products 5b-e in yields of 60-73% (Table).

Table: 4-Benzyllisoquinolines from Isoquinoline

X
., O
seRivedEdiee
N
“ CH,Li =N

1 5a-e

6 a ° b

X Product Yield (%) mp (*C) mp., HC1 Salt (°C)
H 5a 78 116-117° 210-212
3-0CH, Sb 60 oil 185-186
4-0CH, 5¢ 68 76-77 207-208
2-CH, 5d 65 oil 235-236
a-t-Butyl Se 73 135-136 238-240

a) Compounds 5a and 5e were purified by medium pressure
chromatography (silica gel, ethyl acetate/hexane). Compounds 5b-d
were purified by silica gel chromatography (4% methanol/
dichloromethane).

b) Crystallized from ethanol/ether.

¢} Lit. mp 119-120°C (reference 2).
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The formation of the observed products can be rationalized by benzylation of
lithio especies 2 in the 4-position to give an adduct 6 which eliminates
anion 1 under the basmic reaction conditions (Scheme 11). The anion 1 so

regenerated can serve to (catalytically) deprotonate & to continue the cycle.
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The relative instability of presumed adduct &, as opposed to the stable adduct
2, cannot presently be explained. Other electrophiles (e.g. methyl iodide,
n-butyl iodide) appear to add to 2 in the 4-position but give product mixtures
which do not contain 4-mubstituted isoquinolinee (1H nmr analyses). Further
investigation will be required to clacify these points. However, it is clear
that this procedure represents a preparatively useful synthesis of
4-benzylisogquinolines which proceeds under milder conditions than the clasgical

benzyl alcohol-potassium hydroxide nethod.2

A typical experimental procedure is as follows. 4-Benzylisoquinoline (5a).
n-BuLi (6.25 ml of 1.6 M in hexane, 10 mmol) was added to a -70°C solution of
diisopropylamine (1.7 ml, 12 mmol) in 35 ml of THF. A solution of

N, N-diethyl-o-toluamide (1.91 g, 10 mmol) in 3 ml of THF was added to give a
deep purple solution of anion 1. A solution of isoquincline (1.4 g, 11 mmol)
in 3 ml of THF was added dropwise to give a faint plnk solution which was then

treated with benzyl chloride (1.26 g, 10 mmol) and allowed to warm to rcoom
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temperature. The mixture was poured into 5% agueous HCl and washed with ether.
Evapcration of the dried (NﬂzSOA) ether extract gave 1.7 g of an oil which
by tle (50% ethyl acetate-hexane) and 1H nmr analyses was mostly recovered
ﬁ,N—diethyl-o-toluamide. The agueous acidic layer was basified with NH40H
and extracted with ethyl acetate to afford a crystalline residue which by tle
analyeies (50% ethyl acetate-hexane) was mostly 5a with a small amount of
isoquinoline. Medium pressure silica gel chromatography (30% ethyl
acetate-hexane) afforded 1.7 g (78%) of 4-benzylisoquinoline, mp 117-118°C
(lit.z 119-120°C). 'H nmr {cpel,) 9.08 {8, 1 H, H-1), 8.32 (s, 1 H,

H-3), 7.86 (dd, 1 H, J = 7.%, 1 Hz, H-8), 7.82 (dd, 1 H, J = 7.8, 1l Hz, H-5),
7.54 (m, 2 H, B-6}, 7.46 {(m, 1 B, H-7}, 7.10 {m, &% H), 4.30 (8, 2 B). Anal.
Caled for C16H13N: C, B7.64; H, 5.97; N, 6.39. Foeound: €, B87.57; H, 5.87;

N, 6.26.
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