
This article was downloaded by: [University of Wisconsin-Milwaukee]
On: 11 October 2014, At: 05:26
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number:
1072954 Registered office: Mortimer House, 37-41 Mortimer Street,
London W1T 3JH, UK

Synthetic Communications:
An International Journal
for Rapid Communication of
Synthetic Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Gallium Mediated Allylation
and Propargylation of 1-(α-
Aminoalkyl)benzotriazole:
An Alternative Route
to Homoallylic and
Homopropargyl Amines
Weiliang Bao a & Yongmin Zhang a
a Department of Chemistry , Hangzhou
University Hangzhou , Zhejiang, 310028, P. R.
China
Published online: 20 Aug 2006.

To cite this article: Weiliang Bao & Yongmin Zhang (1997) Gallium Mediated
Allylation and Propargylation of 1-(α-Aminoalkyl)benzotriazole: An Alternative
Route to Homoallylic and Homopropargyl Amines, Synthetic Communications: An
International Journal for Rapid Communication of Synthetic Organic Chemistry,
27:4, 615-620, DOI: 10.1080/00397919708003333

To link to this article:  http://dx.doi.org/10.1080/00397919708003333

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all
the information (the “Content”) contained in the publications on our
platform. However, Taylor & Francis, our agents, and our licensors

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919708003333
http://dx.doi.org/10.1080/00397919708003333


make no representations or warranties whatsoever as to the accuracy,
completeness, or suitability for any purpose of the Content. Any opinions
and views expressed in this publication are the opinions and views of
the authors, and are not the views of or endorsed by Taylor & Francis.
The accuracy of the Content should not be relied upon and should be
independently verified with primary sources of information. Taylor and
Francis shall not be liable for any losses, actions, claims, proceedings,
demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in
relation to or arising out of the use of the Content.

This article may be used for research, teaching, and private study
purposes. Any substantial or systematic reproduction, redistribution,
reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden. Terms & Conditions of access
and use can be found at http://www.tandfonline.com/page/terms-and-
conditions

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
W

is
co

ns
in

-M
ilw

au
ke

e]
 a

t 0
5:

26
 1

1 
O

ct
ob

er
 2

01
4 

http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 27(4), 615-620 (1997) 

GALLIUM MEDIATED ALLYLATION AND 
PROPARGYLATION OF 1-( a -AMINOALKYL)- 

BENZOTRIAZOLE: AN ALTERNATIVE ROUTE TO 
HOMOALLYLIC AND HOMOPROPARGYL AMINES 

Weiliang Bao, Yongmin Zhang' 

Department of ChemisQ, Hmgzhmi Universig 
Hangzhm, Zhejiang, 310028, P. R China 

Abstract: Mediated by gallium metal I-( a -ammnaallo/-l)benzotriamle reacted with 
allylic and propargyl bromide to give homoallylic and homopropargyl am&s in 
moderate to good yields. 

Recently Barbier-type reaction has received considerable interest as an one-step 

alternative to the Grignard reaction, owing to the development of several 

modifications which expand its synthetic potential. The use of metals alternative to 

magnesium, such as lithium,l zinc? bismuth? indium,4 lead,' has been 

investigated. Ultrasound irradiation has been found to improve yields. The 

reactions which have been promoted by above metals are comparatively extensive. 

Compared to other metals, gallium has not been much explored in organometallic 

reactions. It was only recently that gallium metal has been used in Barbier 

reactions,6 Reformatsky reactions.7 Gallium compounds are also scarcely used for 

* To whom correspondence should be addressed. 

615 

Copyright 0 1997 by Marcel Dekker, Inc. 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
W

is
co

ns
in

-M
ilw

au
ke

e]
 a

t 0
5:

26
 1

1 
O

ct
ob

er
 2

01
4 



616 BAO AND ZHANG 

synthetic purposes. The only recent entry is the alkynylation of aldehydes 
mediated by GaI,.S 

Benzotriazole methodology has already come a long way, but in the last 

decade benzotriazole has taken its place as one of the most useful synthetic 

auxiliary groups available to the preparative chemist.’ Many types of compounds 

have been synthesized via benzotriazole auxiliary. 10 The most direct and easiest 

preparation of compounds by benzotriazole methodology is amines. Here we wish 

to report that mediated by metallic gallium, 1-( a -aminoalkyl) benzotriazole 

reacted with allylic and propargyl bromide to give homoallylic and hornopropargyl 

amines in moderate to good yields: 

R’ 

R2 

mN>N + R3CH0 + H-N, / 

B 

1 
Ga/KI  R > ~ , p ~ = ~ ~  
my70c* R2 R3 

C N ; N  ; RCHZCHCH2Br 

\R2 
R- 

Homoallylic amines are valuable precursors for a number of a -substituted 

alkylamines. 11 They are accessible through allylation and propargylation of imines, 

but it is easier and simpler to prepare the 1-( a -aminoalkyl) benzotriazole than 

imines. Compared to the bismuth chloride-aluminum promoted alkylations,l2 the 

contents of N-(2, 3-butadienyl) amines are low (entry 6, 7, 8). We provide here a 

novel alternative route to homoallylic and homopropargyl amines with the 
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1-(a-AMIN0ALKYL)BENZOTFUAZOLE 617 

Table Products and Yields 

4 

5 

a. Isolated yield. b. Total yield. 

advantage of readily available starting materials, straightforward and simple 

synthetic procedures, mild reaction conditions and good yields of products. 

EXPERJMENTAL 
1H-NMR spectra were recorded in CCl, on JEOL PMX 60si spectrometer 

using TMS as internal standard. IR spectra were obtained on a PE 683 

spectrometer (neat). 1-( a -Aminoalkyl)benzotriazole is prepared according to 

reference 13. The reaction were performed in a Schlenk type glass apparatus and 

under a nitrogen atmosphere 

General procedure: In a 50mL three-necked round bottomed flask are placed 

1.5 m o l  gallium powder (2mm01, 0.14g), KI (O.O8g), 1-( a -aminoa&yl) 

benzotriazole (3mmol). M e r  purged with N2, allylic bromide (4mmo1, 0.49g) and 

THF (20mL) were added. The mixture is stirred under nitrogen at 709c for a 

given time, until the gallium powder are almost consumed. The mixture is 
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618 BAO AND ZHANG 

extracted with ether twice (30mL x 2) after treated with brine (IOmL). Organic 

layer is worked as usual and the solvents are evaporated in vacuum. The product 

is separated from residue through preparative TLC (silica gel) with cyclohexand 

ethyl acetate ( 1  3/1) as eluent. 

N-(fButeny1)aniline (1): oil; IH NMR: 7.20-6.94(m, 2H), 6.70-6.39(m, 3H), 

6.16-5.51(m, lH), 5.19-4.94(m, 2H), 3.43(s, lH), 3.14(t, 2H, J=6.fl%), 2.31(q, 

2H, J=6.7Hz); IR: 3435,3100,3075,3040,3000,2940,2870, 1850, 1652, 1615, 

1596, 1515, 1480, 1440, 1325, 1270, 1180, 1160, 1100, 1075, 995, 915, 870, 

745,690cm-1 

N-(3-Butenyl)-o-methylaniline (2): oil; 1H NMR: 7.16-6.87(m, 2I-9, 6.65- 

6.42(m, 2H), 6.18-5.52(m, IH), 5.23-4.96(m, 2H), 3.20(s, lH, NH), 3.17(t, 2H, 

J=6.7Hz), 2.38(q, 2H, J=6.7Hz), 2.04(s, 3H); IR: 3450, 3090, 3030, 2990, 2925, 

2860, 1850, 1648, 1615, 1595, 1520, 1476, 1450, 1380, 1318, 1265, 1050, 990, 

910, 740, 710. 

N-(3-Butenyl)-pmethylanilinel2 (3): oil; 1H Nh4R: 6.94-6.29(m, 4H), 6.12- 

5.47(m, IH), 5.17-4.89(m, 2H), 3.29(s, IH, NH), 3.07(t, 2H, J=7Hz), 2.34(t, 2H, 

J=7Hz), 2.20(s, 3H); IR: 3435,3100,3040,3000,2940,2880, 1840, 1650, 1630, 

1596,1530,1490,1325, 1310, 1266, 1188,1130,995,915,805,700. 

N-(3-Butenyl)-m-chloroaniline (4): oil; IH NMR: 7.13-6.87(t, lH), 6.65-6.26(m, 

3H), 6.14-5.47(m, lH), 5.20-4.89(m, 2H), 5.57(s, lH, NH), 3.09(t, ZH, J=6.7Hz), 

2.31(t, 2H, J=6.fl%); IR: 3440,3095, 3040,3015, 2990,2930,2860, 1850, 1648, 

1610, 1510, 1490, 1440, 1425, 1330, 1280, 1165, 1085, 985, 915, 830, 755, 

675cm. 

N-(l-Methyl-3-butenyl)-o-methylaniline (5): oil; 1H NMR: 7.15-6.87(m, 2H), 

6.64-6.43(m, 2H), 6.18-5.50(m, lH), 5.16-4.89(m, 2H), 3.47(six peaks with 

J=6Hz, 2H), 3.34(s, lH, NH), 2.29(t, 2H, J=6Hz), 2.06(s, 3H), 1.22(d, 3H, 

J=6Hz); IR: 3450,3090, 3030,2980,2935,2880, 1850, 1650, 1615,1590, 1520, 

1510, 1485, 1450, 1380, 1320, 1260, 1160, 1050,990,910,740,710. 

N-(3-Butynyl)-N-methylaniline/N-(2,3-Butadienyl)-N-methylaniline~~ (6): oil; 
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1-(a- AMINOALKY L)BENZOTRIAZOLE 619 

100/0; 1H NMR: 1.89(t, J=2.8Hz, lH), 2.37(dt, J=7, 2.8Hz, 2H), 2.97(s, 3H), 

3.54(t, J=7Hz, 2H), 6.47-6.80(m, 3H), 6.99-7.26(m, 2H); IR: 3340,2125,630. 

(3-Butynyl)diphenylamine/(2,3-Butadienyl)dip~enylamine~~ (7): oil; 

inseparable mixture, relative content is 76/24 according to NMR; (3- 

Butyny1)diphenylamine: 1H NMR; 1.86(t, J=2.8Hz, lH), 2.51(dt, J=7.6, 2.8Hi, 

2H), 3.87(s, lH), 3.91(t, J=7.6Hz, 2H), 6.74-7.36(m, 1OH); IR: 3330,2125, 1249, 

635; (2,3-Butadienyl)diphenylamine: *H NMR; 4.23-4.43(m, 2H), 4.59-4.81(m, 

2H), 5.04-5.43(quint, J=6Hz lH), 6.74-7.36(m, 1OH); IR: 3330, 1970, 1370, 

1060,841. 

N-(fButynyl)aniline/N-(2,3-Butadienyl)aniIine (8): oil; inseparable mixture, 

relative content is 9218 according to NMR; N-(3-Butynyl)aniIine: 1H NMR: 1.94(t, 

J=2.8Hz, lH), 2.38(dt, P6.6, 2.8, 2H), 3.25(t, J=6.6Hz, 2H), 3.66(m, lH), 6.42- 

6.73(m, 3H), 6.97-7.23(m, 2H); IR: 3435, 3320, 2120, 1266, 635. N-(2,3- 

Butadieny1)aniline: 1H NMR: 3.56-3.78(m, 2H), 4.65-4.93(m, 2H), 5.07- 

5.45(quint, J=6Hz, lH), 6.42-6.73(m, 3H), 6.97-7.23(m, 2H); IR: 3435, 1975, 

1373,870. 
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