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Summary: 4-Pheny|-1 2,3,4-tetrahydroisoquinolin-4-ols were prepared by an intramolecular Barbier reaction of N-(2-
iodobenzyl)phenacylamines with butyllithium in good yields.

The Barbier reaction has attracted many organic chemists,! since this one-step reaction provides an easy method
for carbon-carbon bond formation.2 Recently, this reaction was modified using a variety of metals3 under ultrasound
irradiation.4 Most are intermolecular reactions between allyl or benzy! halides and ketones or aldehydes and others are
intramolecular cyclization reactions38:5 of alkyl halides containing a carbonyl group. However, there is no report on the
Barbier cyclization reaction of ary! halides. We now describe the first example of the intramolecular Barbier reaction of aryl
halides, N-(2-iodobenzyl)phenacylamines (1), with butyllithium for the convenient synthesis of biologically active 4-
phenyl-1,2,3,4-tetrahydroisoquinolin-4-ols (2).

A typical experimental procedure follows: BulLi (0.52 ml of 1.6M solution in hexane, 0.83 mmol) was added to a
dry THF (5 mi) solution of 1a (235 mg, 0.64 mmol) at -78°C under stirring and N2. The mixture was stirred for 10 min, water
was added and extracted with ether. Preparative TLC of the extract gave the cyclization product 2a (106 mg, 69%) and
the deiodinated product 3a (28 mg, 18%). Table 1 summarizes the results for other phenacylamines (1b-m).

Table 1. Synthesis of 4-Phenyl-1,2,3,4-tetrahydroisoquinolin-4-ols by Intramolecular

Barbler Reaction with Butyllithium
1
Ll I Rz R
CH; OCH: Nen
YT e L
-Rl
1a-m 3a-m
2a-m

Isolated Yield of Product (%)

R! R2 R3® R4 2) (3)

a: Me H H | 69 18
b: Me 4’-OMe H 1 50 21
c: Me 4’-OMe 6,7-(OMe)2 1 77 3
d: Me 4-OMe 5,6-(OMe)2 | 64 15
o: Me 4Cl H | 62 8
f: Me 3-Cl H 1 54 6
g: Me "-Br H 1 67 12
h: Me 4'-F H 1 59 9
k CHaPh H H | 86 0
I: CHaPh H 6,7-(OMe)2 | 71 5
k: COOEt H H 1 61 0
I Me 4-OMe 5,6-(OMe)2 Br 14 7
m: Me 4'-OMe 6,7-(OMe)> Br 0 28

a)Numbering is for 2.
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Synthesis of 2 reported so far needed multi-step reactions? and we recently reported the synthesis of 2 by
insertion reaction of 1 with zerovalent nickel in short steps but in low yields.8 The present reaction is therefore the most
convenient and simplest method for the preparation of 2

The present reaction gave good results for compounds (1e-h) having halogen atoms (F,Cl, Br) on the phenacyl
benzene ring, contrary to the insertion reaction of 1e and 11 which gave dehalogenated products along with 2e82 and
21.9 On the other hand, this reaction was not so effective for compounds (11 and 1m) containing a bromine atom on the
benzyl benzene ring as for the iodo compounds.

These isoquinolin-4-ols are easily converted to pharmacologically active 4-aryl-1,2,3,4-tetrahydroisoquinolines.10
Amaryllidaceae alkaloids, (+)-0,0-dimethylcherylline (4)112 and ()-0,0-dimethyllatifine (5)!10.¢ were prepared by
dehydration and reduction of 2¢ and 2d in 70 and 73% yields, respectively.

Application of this new cyclization reaction to the preparation of other benzoheterocyclic compounds is in
progress.

OCH3 OCHj
R i) HCI - EtOH r!
H3;CO OH H;CO H
ii) NaBH,
R? N-CHj R? N-CHj

4: R'=H, R’=0CH,

2¢: R'=H, R%=OCH, | <
5: R'=0CH;, R’=H

2d: R'=0CH; R’=H
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