This article was downloaded by: ["Queen's University Libraries, Kingston"]
On: 08 September 2013, At: 04:32

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

A Novel and Efficient
Production of Amines from
Azides Using LiCl/NaBH,4

S. Raja Ram ? , K. Purushothama Chary ® & D. S.
lyengar *

% Discovery Laboratory, Organic Division Il, Indian
Institute of Chemical Technology, Hyderabad, 500

007, India
Published online: 04 Dec 2007.

To cite this article: S. Raja Ram , K. Purushothama Chary & D. S. lyengar (2000) A
Novel and Efficient Production of Amines from Azides Using LiCl/NaBH, , Synthetic
Communications: An International Journal for Rapid Communication of Synthetic
Organic Chemistry, 30:24, 4495-4500

To link to this article: http://dx.doi.org/10.1080/00397910008087078

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 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



http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397910008087078

Downloaded by ["Queen's University Libraries, Kingston"] at 04:32 08 September 2013

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



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

Downloaded by ["Queen's University Libraries, Kingston"] at 04:32 08 September 2013

SYNTHETIC COMMUNICATIONS, 30(24), 4495-4500 (2000)

A NOVEL AND EFFICIENT PRODUCTION OF AMINES
FROM AZIDES USING LiCl/NaBH,

S. Raja Ram, K. Purushothama Chary and D. S. Iyengar®
Discovery Laboratory, Organic Division II,

Indian Institute of Chemical Technology, Hyderabad-500 007 India
Abstract: A practical & efficient reagent system LiCUNaBH, is used for the
production of amines from azides is described.

Reduction of the azide moiety to an amine constitutes a synthetically
important process, and since many azides can be prepared with regio and stereo
control, subsequent reduction permits a controlled introduction of the amine
function." The reaction is of wide applicability and has been effected with a
variety of reagents some of them include LiAlH,? Zinc Borohydride,® Samarium
iodide,* (BER)-nickel acetate,’ benzyl triethylammonium tetrathiomolybdate,® Zn-
NiCly.6H,0-THF,” Zn(BHa),(dabco)® and MePh:P'BH,"? etc. Most of the
available reagents reported have some disadvantages in relation to their general

applicability, selectivity and longer reaction time.

* To whom the correspondence should be addressed
IICT Communication No. 4413
E-mail: iyengar@iict.ap.nic.in
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In continuation of our efforts in exploring the potentiality of modified
borohydrides,” we observed the production of amines from respective aliphatic
and aromatic azides using LiCl/NaBH,. Thus treatment of one equivalent of azide
with one equivalent of LiCl/NaBH, reagent in dry THF solvent under nitrogen
atmosphere at 0 °C to room temperature provided quantitative formation of the

amines within 30 minutes (Scheme 1),

Scheme 1
R_N3 LiCV/NaBH,

™, 0°%-RT

R—NH,

When LiCl (1 eq) reacts with NaBH, (1 eq), in THF solvent generates
insitu formation of LiBH,.'® The formation of amines from azides could be
rationalized on this basis. Our results on the reduction of a variety of aliphatic,
aromatic azides are summarized in the Table 1. Chemoselective reduction of
azide was observed, in the presence of chloro (entry 9), nitro (entry 6), methoxy
(entry 2) and carboxylic (entry 5) acid groups. These were not effected with the

reagent system.

Typical experimental method for the production of amines from azides:

In a typical procedure, into a two-necked round bottom flask equipped
with magnetic bead and nitrogen balloon adapter was placed LiCl (leq), dry THF
(15ml) was syringed into the flask. The contents were cooled to 0 °C, NaBH,
(1eq) was added in portion to the above solution. To this reagent system at 0 °C

was added azide (leq) in dry THF (Sml). After complete addition of azide
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Table 1 Production of Amines from Azides using LiCl/NaBH,

Entry Substrate Product Yield" (%)
o O e
N3 NH,
MeO MeO
3 Q_/N, Q—_/N“: 87
OH
OH N -
G A G S
HO HO
Ny NH,
3 (I O: 85
COOH COOH
Ny NH,
I i
P—N.
7 PO} Pho/‘l’\xm, 89
OPh oPh
N3 NH;
: W .
N’/ﬁ/\c, H,N/ﬁ/\(!l
9 . o 85

“ All reaction were completed within 30 minutes period, Yields (%) refer to
isolated and chromatographically pure amines,

4497



Downloaded by ["Queen's University Libraries, Kingston"] at 04:32 08 September 2013

4498 RAJA RAM, PURUSHOTHAMA CHARY, AND IYENGAR

contents were brought to room temperature (35 °C) and magnetically stirred. The
progress of the reaction was monitored by TLC clearly indicated the
disappearance of the azide within 30 minutes. Contents were cooled and treated
with 5% aq. HCl solution gave the separation of organic layer. THF was
evaporated under vacuum, crude organic was extracted into ethyl acetate (10ml),
washed with water and dried over anhydrous Na,SO4. Evaporation of the organic
portion provided crude amine. Column chromatography purification of the crude
amine furnished pure amine in quantitative yield. All isolated amines (known in
the literature) were fully characterized by '"H NMR, IR and Mass spectral data. In

general isolated yields were found in the range of 86 to 95%.

In conclusion, the present results demonstrate an efficient, chemoselective
and rapid production of aliphatic & aromatic amines from azides in excellent

yields under mild reaction conditions using LiCl/NaBH,.
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