
This article was downloaded by: [Duke University Libraries]
On: 03 June 2013, At: 13:44
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

Microwave Assisted Synthesis of 2,4,6-
Triarylamino-1,3,5-triazines as Potential UV Absorbent
Yaowu Sha a & Yuyi Dong a
a Department of Chemistry, Tsinghua University, Beijing, P.R. China
Published online: 17 Aug 2006.

To cite this article: Yaowu Sha & Yuyi Dong (2003): Microwave Assisted Synthesis of 2,4,6-Triarylamino-1,3,5-triazines as
Potential UV Absorbent, Synthetic Communications: An International Journal for Rapid Communication of Synthetic Organic
Chemistry, 33:15, 2599-2604

To link to this article:  http://dx.doi.org/10.1081/SCC-120021979

PLEASE SCROLL DOWN FOR ARTICLE

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

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.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae, and drug doses should
be independently verified with primary sources. The publisher shall not be liable for any loss, actions, claims,
proceedings, demand, or costs or damages whatsoever or howsoever caused arising directly or indirectly in
connection with or arising out of the use of this material.

http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1081/SCC-120021979
http://www.tandfonline.com/page/terms-and-conditions


©2003 Marcel Dekker, Inc. All rights reserved. This material may not be used or reproduced in any form without the express written permission of Marcel Dekker, Inc.

MARCEL DEKKER, INC. • 270 MADISON AVENUE • NEW YORK, NY 10016

SYNTHETIC COMMUNICATIONS�

Vol. 33, No. 15, pp. 2599–2604, 2003

Microwave Assisted Synthesis of

2,4,6-Triarylamino-1,3,5-triazines

as Potential UV Absorbent

Yaowu Sha* and Yuyi Dong

Department of Chemistry, Tsinghua University,

Beijing, P.R. China

ABSTRACT

2,4,6-Triarylamino-1,3,5-triazines was synthesized in a few minutes

by reaction of cyanuric chloride with aromatic amines under

microwave irradiation. This method is featured with rapid reaction,

convenient operation, high yield, and clean. UV-absorption was

tested for each compound.
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1. INTRODUCTION

Since Gedyes et al.’s[1] application of microwave irradiation in
organic synthesis, microwave irradiation (MWI) has been introduced
into each aspect of organic chemistry.[2,3] In recent years there has
been increasing interest on 1,3,5-triazine chemistry, because of its molec-
ular symmetry[4–8] and electronic properties.[9,10] Microwave assisted
synthesis of 2,4,6-triaryloxy-1,3,5-triazines has been reported.[11] 2,4,6-
Triarylamino-1,3,5-triazines have practical application in reactive
dye,[12] printing ink components,[13,14] UV-filters in light screening
compositions,[15] and chiral solvating agent.[16] This kind of compounds
was all synthesized from cyanuric chloride and corresponding aliphatic
or aromatic amines in a few days, although sodium or sodium hydride
were used to promote the reaction and at as high as 300�C
in some articles. So, it is important to find a simple and fast synthetic
method.

2. RESULTS AND DISCUSSION

The microwave assisted synthesis of 2,4,6-triarylamino-1,3,5-tri-
azines(III) was through the reaction of cyanuric chloride(I) with aromatic
amines(II) (Sch. 1) in a mixed solvent (1,4-dioxane:DMF). Sodium
hydrogen carbonate was used as base.

Results are shown on Table 1. Through microwave irradiation, the
reaction time was shortened to a few minutes from a few days reported.
HPLC analysis of the reaction mixture showed little side product.
Products have good absorption between 250 nm to 400 nm, they are
potential UV-absorbent.

The microwave assisted synthesis of 2,4,6,-triarylamino-1,3,5-tri-
azines has the feature of rapid reaction, convenient operation, high yield,
and clean.

MWI

N

N

N

Cl

Cl Cl
ArNH2

N

N

N

NHAr

ArHN NHAr
+
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Scheme 1. Reaction of cyanuric chloride with aromatic amines.
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3. EXPERIMENTAL

3.1. General Consideration

The microwave oven is S^MSUNG-S7A73, 650W, 2450Hz. Middle
fire was used. Through a hole on the top of oven, the reaction flask was
linked to a outside refluxing column.[17]

3.2. General Procedure

To a 50mL round bottom flask was added 1.8 g (0.01mol) cyanuric
chloride, 15mL 1,4-dioxane, 4.5mL DMF, 2.5 g sodium hydrogen
carbonate, and 0.03mol aromatic amine. The flask was then put into
microwave oven and connected with refluxing column. After microwave
irradiation, solvent was distilled out under reduced pressure and a solid
was obtained. This solid was washed thoroughly with water, dried, and
then recrystallized from suitable solvent. All compounds have passed the
elemental analysis, FAB-MS, IR, and UV-absorption.

Table 1. Synthesis of 2,4,6-triarylamino-1,3,5-triazines.b

Entry III Ar

Reaction time

(min)

Yield

(%)

M.p.

(�C)

UV-�max

(nm)

III-1 Phenyl 2 96 239 (232)[18] 270, 280

III-2 2-Me-phenyl 2 95 233–234 265

III-3 3-Me-phenyl 2 95 232–233 265

III-4 4-Me-phenyl 2 98 238–239 270, 285

III-5 2,6-Di-Me-phenyl 2.5 86 259–261 240

III-6 2-F-phenyl 2 90 173–174 263

III-7 3-F-phenyl 2 94 244–245 268

III-8 4-F-phenyl 2 97 184–186 268, 290

III-9 2,4-F2-phenyl 2 95 202–204 260

III-10 2,5-F2-phenyl 3 82 182–183 263, 290

III-11 2-Cl-phenyl 2 95 172–173 270

III-12 3-Cl-phenyl 3 85 145–148 270

III-13 4-Cl-phenyl 2 98 262–264 270, 290

III-14 4-Br-phenyl 2 94 274–276 282

III-15 2,4,6-Br3-phenyl 2 95 136–138 248, 315

III-16 4-NO2-phenyl 3 80 154–160 360

bIII-2–16 are new compounds.[19]
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(MþH)þ (100%), 485.05 (MþNa)þ (25%). Anal. calcd. for
C21H12F6N6: C 54.55, H 2.62, N 18.18. Found: C 54.52, H 2.61,
N 18.22; III-10. FAB-MS m/z: 463.11 (MþH)þ (100%), 485.05
(MþNa)þ (30%). Anal. calcd. for C21H12F6N6: C 54.55, H 2.62,
N 18.18. Found: C 54.51, H 2.63, N 18.21; III-11. FAB-MS m/z:
457.22 (MþH)þ (100%), 459.12 (MþH)þ (95%). Anal. calcd. for
C21H15Cl3N6: C 55.10, H 3.30, N 18.36. Found: C 55.13, H 2.29, N
18.33; III-12. FAB-MS m/z: 457.22 (MþH)þ (90%), 459.12
(MþH)þ (100%). Anal. calcd. for C21H15Cl3N6: C 55.10, H 3.30,
N 18.36. Found: C 55.11, H 2.31, N 18.37; III-13. FAB-MS m/z:
457.23 (MþH)þ (80%), 459.07 (MþH)þ (100%). Anal. calcd. for
C21H15Cl3N6: C 55.10, H 3.30, N 18.36. Found: C 55.09, H 2.32, N
18.34; III-14. FAB-MS m/z: 437.2 (M-BrC6H3)

þ (25%), 274.35 (M-
2BrC6H5)

þ (80%). Anal. calcd. for C21H15Br3N6: C 42.67, H 2.56,
N 14.22. Found: C 42.70, H 2.55, N 14.25; III-15. FAB-MS m/z:
767.32 (MþNa-Br3C6H2)

þ (5%), 454.11 (MþNa-2Br3C6H3)
þ

(5%). Anal. calcd. for C21H9Br9N6: C 23.69, H 0.85, N 7.90.
Found: C 23.64, H 0.84, N 7.92; III-16. FAB-MS m/z:
383.03 (Mþ 2Na-NO2C6H4NH-O)þ (30%), 357.01 (MþNa-H2O-
NO2C6H4NH-)þ (30%). Anal. calcd. for C21H15N9O6: C 51.54, H
3.09, N 25.76. Found: C 51.56, H 3.10, 25.78.
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