
This article was downloaded by: [Nipissing University]
On: 11 October 2014, At: 05:48
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

CONVENIENT SYNTHESIS OF MONO- AND
DITOSYLATED 1,4,7-TRIAZACYCLONONANE
István Lázár a & Zsuzsanna Takács a
a Faculty of Natural Sciences, Department of Inorganic and Analytical Chemistry ,
Debrecen University , Debrecen-10, Pf. 21, 4010, Hungary
Published online: 16 Aug 2006.

To cite this article: István Lázár & Zsuzsanna Takács (2001) CONVENIENT SYNTHESIS OF MONO- AND DITOSYLATED 1,4,7-
TRIAZACYCLONONANE, Synthetic Communications: An International Journal for Rapid Communication of Synthetic Organic
Chemistry, 31:20, 3141-3144, DOI: 10.1081/SCC-100105889

To link to this article:  http://dx.doi.org/10.1081/SCC-100105889

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 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/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1081/SCC-100105889
http://dx.doi.org/10.1081/SCC-100105889
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


CONVENIENT SYNTHESIS OF

MONO- AND DITOSYLATED

1,4,7-TRIAZACYCLONONANE

István Lázár* and Zsuzsanna Takács

Debrecen University, Faculty of Natural Sciences,
Department of Inorganic and Analytical Chemistry,

Debrecen-10, Pf. 21, 4010 Hungary

ABSTRACT

Mono- and ditosylated 1,4,7-triazacyclononane (2, 3) were
synthesized by rapid partial deprotection of 1,4,7-tritosyl-
1,4,7-triazacyclononane (1) in vigorously stirred refluxing
acetic acid–hydrobromic acid mixture.

Recently it has been discovered that a partially tosylated polyaza-
macrocycle, 1-benzyl-4,7,10-tritosyl-1,4,7,10-tetraazacyclododecane, showed
cytotoxic activity against human leukemic cells.1 Our interest in detosylation
of macrocyclic p-toluenesulfonamides2 led us to the development of a simple
method for the synthesis of partially tosylated triaza macrocycles, which can
serve as starting materials for future developments and as new candidates
for anticancer research. Regioselectively tosylated polyaza-macrocycles were
prepared so far from free macrocyclic polyamines,3 which, in turn,
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were synthesized from their pertosylated derivatives. Several methods have
been developed3–5 for detosylations, one of them is a simple but time-con-
suming hydrolysis with HBr/HOAc6 mixture.

Our study of this process (see Scheme) revealed that the low solubility
of 1 in HBr/HOAc mixture, its strong tendency to form a foam when boiling
and poor efficiency of the magnetic stirbars all together resulted in too short
contact time of 1 with the acid mixture, consequently it led to prolonged
reaction times. We have found it possible to virtually stop the reaction
sequence mostly at the monoprotected stage based upon the somewhat
increased hydrolytic stability of 3 in the reaction mixture. Technically
the crucial point for rapid partial detosylation was to provide high intensity
stirring at the top of the reaction mixture for which an apparatus shown
on Figure 1 was used. This process was found to be fairly advantageous
not only for its rapidity and simplicity but also because it provided the
target compounds 2 and 3 directly from 1 in one step, significantly cut the
necessary amount of fine chemicals and reduced the volume of toxic waste.

19.1 g (32.3mmol) of 17 was placed into a heart shaped three necked
flask of 1–1.5 dm3 volume and 256 cm3 hydrobromic acid (48%) and 144 cm3

glacial acetic acid was added. The mixture was brought to and kept in
boiling under vigorous stirring untill dissolvation of 1. This usually required
2–3 hours of time. Since longer reflux time favoured formation of 4 it was
avoided.

The reaction mixture was cooled down, filtered if necessary and then
evaporated on a rotary evaporator to dryness. The residue was taken up
with 250ml of water and let to stand overnight in ice. The precipitate was
filtered off, washed twice with water and dried. This white solid proved to
be pure 2�HBr (4.98 g, 9.60mmol, 30%). The filtrate was evaporated to
dryness, the residue was taken up with absolute ethanol, filtered off,
washed with ethanol and ether and dried to constant weight yielding

Scheme. Partial detosylation of 1 to a mixture of 2 and 3. (Isolated yields are given).
The amount of 4 has been found negligible.
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3�2HBr (9.63 g, 21.6mmol, 68%) as a beige solid. Free bases 2 and 3 were
liberated from 2�HBr and 3�2HBr, respectively, by a strong base and
extracted into chloroform from which the products were received after
evaporation of the solvent as waxy white solids. Both 2 and 3 gave satis-
factory elemental analysis and 1H and 13CNMR spectra.
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Figure 1. Apparatus for partial detosylation of 1. (a) variable speed stirring motor,
(b) flexible electric heating tape (optional), (c) variable temperature electric heating

mantle.
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