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Efficient synthesis of homoallylic alcohols and amines using
2,4,6-trichloro-1,3,5-triazineI
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Abstract—The allylation of aldehydes and imines has efficiently been carried out by treatment with allyltributylstannane in the pres-
ence of a catalytic amount of 2,4,6-trichloro-1,3,5-triazine at room temperature to form the corresponding homoallylic alcohols and
amines, respectively, in high yields.
� 2006 Elsevier Ltd. All rights reserved.
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1. Introduction

Homoallylic alcohols1 and amines2 are important build-
ing blocks for the construction of various biologically
active compounds and hence the syntheses of these com-
pounds are highly useful. Nucleophilic addition of allyl-
tin reagents to carbonyl compounds3 and imines4 in the
presence of a catalyst is a straightforward method for
the synthesis of homoallylic alcohols and amines,
respectively. Lewis acids containing boron, aluminum,
titanium and tin, which can catalyze this reaction, are
extremely moisture sensitive and can cause inconve-
niences in performing the reaction.
2. Results and discussion

In continuation of our work5 on the development of use-
ful synthetic methodologies, we report here a facile syn-
thesis of homoallylic alcohols 2 and amines 4 by the
allylation of carbonyl compounds and imines (generated
in situ from aldehydes and amines) with allyltributylst-
annane in the presence of a catalytic amount of 2,4,6-tri-
chloro-1,3,5-triazine (TCT, cyanuric chloride) at room
temperature (Scheme 1). TCT has recently been utilized
in various organic transformations6 and is a safe and
inexpensive reagent. It has been applied here, for the
first time, for the preparation of homoallylic alcohols
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from various aldehydes (Table 1) and of homoallylic
amines from different aldehydes and amines (Table 2).

The products were formed in good to high yields and no
by-products were detected. The yields were found to be
better than those reported for several other earlier meth-
ods.3d,e,g,4b The reaction times required here for the
preparation of homoallylic amines (1–2 h) were some-
what shorter than those required for the preparation
of homoallylic alcohols (2–4 h). The method is selective
for aldehydes only as ketones did not undergo the
conversion (Scheme 2).

Both aromatic and aliphatic aldehydes were used for the
preparation of homoallylic alcohols and amines. Aro-
matic aldehydes containing electron-donating as well
as electron-withdrawing groups were found to form
the products smoothly. A sterically hindered aldehyde
such as 2-naphthaldehyde also underwent an easy con-
version. The reaction could also be conducted in water
(instead of MeCN) as a solvent but the reaction times
were longer and the yields were comparatively low.

TCT is known6d to react with ‘incipient’ moisture to
form HCl along with 2,4,6-trihydroxy-1,3,5-trazine,
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Table 1. Preparation of homoallylic alcohols using TCTa

Entry Aldehyde (1) Product (2) Time (h) Isolated yield (%)

a CHO

OH

2 93

b CHOCl
OH

Cl
2.5 92

c
CHO

O2N

OH

O2N

2 91

d CHOCH3

OH

CH3
3 88

e CHOMeO
OH

MeO
3.5 79

f
CHO

Br

OH

Br

3 92

g CHOOH
OH

OH
4 69

h
CHOMeO

OH

OH

OH

MeO 4 71

i

CHO OH

4 78

j CHO
Ph

OH

Ph
4 85

a The structures of the homoallylic alcohols were determined from their spectral (1H NMR and MS) data.
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which can activate the carbonyl group or imine system
through hydrogen bonding and facilitate the allylation7

(Scheme 3). The present conversion did not proceed
under perfectly anhydrous reaction conditions. An
attempt to prepare homoallylic alcohols using aqueous
HCl was also unsuccessful.

In conclusion, TCT has efficiently been applied under
mild reaction conditions for the allylation of both alde-
hydes and imines with allyltributylstannane to prepare
homoallylic alcohols and amines, respectively, in good
to high yields.
3. General procedure for the synthesis of a homoallylic
alcohol

To a mixture of aldehyde (1 mmol) and allyltributyl-
stannane (1.2 mmol) in MeCN (5 mL), TCT (10 mol %)
was added. The mixture was stirred at room tempera-
ture and the reaction was monitored by TLC. After
completion, the solvent was evaporated and H2O
(10 mL) was added. The mixture was extracted with
EtOAc (3 · 10 mL) and the extract was dried and con-
centrated. The residue was purified by column chroma-
tography (silica gel, 3% EtOAc in hexane) to afford the
pure homoallylic alcohol.
4. General procedure for the synthesis of a homoallylic
amine

The homoallylic amine was synthesized following the
above procedure using a mixture of aldehyde (1 mmol),
amine (1 mmol) and allyltributylstannane (1.2 mmol) in
MeCN (5 mL). TCT (10 mol %) was added to the
mixture. After completion of the reaction, the



Table 2. Preparation of homoallylic amines using TCTa

Entry Aldehyde (1) Amine (3) Product (4) Time (h) Isolated yield (%)

a CHO NH2

NH
1 92

b CHO NH2Cl
NH Cl

2 86

c CHO
NH2Cl

Cl

NH Cl

Cl

2 83

d CHOCH3 NH2

NH

CH3

1.75 86

e CHOMeO NH2

NH

MeO
1.5 84

f CHOO2N NH2

NH

O2N
1.25 81

g
CHOO

NH2

NH

O

2 79

h
CHO

Cl

NH2

NH

Cl

1.5 89

i

CHO

NH2

NH

2 85

j CHO
NH2Cl

Cl
NH Cl

Cl

1.75 89

k CHO
NH2Cl

Cl

NH Cl

Cl

2 81

a The structures of the homoallylic amines were settled from their spectral (1H NMR and MS) data.
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above work-up procedure was followed. The crude
product was purified by column chromatography (silica
gel, 1% EtOAc in hexane) to give the pure homoallylic
amine.
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