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The first example of the azo coupling of cyclopropyldiazonium ion
under conditions of direct nitrosation of cyclopropylamine
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It is known, that the direct diazotization of aromatic
amines gives rise to diazonium salts, which are widely
used in the azo coupling reactions. On the contrary, in
the case of aliphatic amines, diazonium ions formed are
extremely unstable and undergo rapid nitrogen elimina�
tion to give carbocations, which undergo further transfor�
mations.1,2

Previously,3 we have shown the possibility of genera�
tion of cyclopropyldiazonium ion by the alkaline hydroly�
sis of N�cyclopropyl�N�nitrosourea and its trapping with
some active aromatic compounds, in particular, with
naphthalene hydroxy derivatives, to form cyclopropyl
azoarenes.

In the present work, for the first time  the direct
nitrosation of cyclopropylamine by isoamyl nitrite has
been investigated. The reaction leads to cyclopropyldi�
azonium ion (1) which can react with 1� and 2�naphthols
without nitrogen elimination.

Thus, the reaction of cyclopropylamine, isoamyl ni�
trite and 2�naphthol in the molar ratio of 1.4 : 1.4 : 1 us�
ing CHCl3 as a solvent at 5 °С for 16 hours affords 1�cyclo�
propyl�2�naphthol (2) in up to 60% yield (Scheme 1).
According to the TLC, 1H and 13C NMR data, azo com�

pound 2 is identical to that one we obtained before.3 At
the same time, along with the main product, small
amounts (3—4%) of 1�nitroso�2�naphthalene (3) and
1�nitroso�2�cyclopropylaminonaphthalene (4) were iso�
lated by preparative TCL and characterized by 1H and
13C NMR spectroscopy. The latter compound was syn�
thesized recently4 by the heating of 1�nitroso�2�naphtha�
lene with cyclopropylamine in the aqueous medium.

To asses the possibility of alternative formation of azo
compound 2 upon nitrosation of 2�naphthol with isoamyl
nitrite to afford nitroso compound 3 and the following
reaction of the latter with cyclopropylamine, we investi�
gated the possibility of realization of each stage under the
same conditions.

It turned out, that the reaction of isoamyl nitrite with
2�naphthol in CHCl3 at 5 °С takes place but the reaction
proceeds nonselectively. According to the 1H NMR spec�
troscopy, the products does not contain nitroso com�
pound 3, but 1�nitroso�2�naphthol was identified. At the
same time, it was determined, that nitrosonaphthol 3,
preliminary obtained according to the known procedure,5

reacts with cyclopropylamine in CHCl3 first to give a salt�
like compound, which transforms not into azo deriva�

Scheme 1
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tive 2, but into izomeric compound 4. On heating in the
aqueous medium4 or in the presence of the excess of
nitrosonaphthol, this process accelerates apparently due
to the salt destruction and reaction of releasing cyclo�
propylamine with ketoimine form of nitrosonaphthol.

Similarly to 2�naphthol, the reaction of 1�naphthol
with cyclopropylamine and isoamylnitrite under the same
conditions leads to 2�(cyclopropylazo)� (5), 4�(cyclo�
propylazo)� (6), and 2,4�di(cyclopropylazo)naphthols in
a ratio of about 1 : 2.4 : 1 and a total yield of ∼55%. The
by�products are 2� and 4�nitroso�1�naphthols (∼10%),
and, as in the previous case, their reaction with cyclo�
propylamine does not lead to azo compounds 5 and 6. It
should be noted, that direct nitrosation of cyclopropyl�
amine and azo coupling reaction of forming diazonium
ion 1 with 1�naphthols lead to the same azo adducts in
about the same ratio as upon generation of cyclopropyl�
diazonium ion 1 from N�cyclopropyl�N�nitrosourea.3

Thus, based on the results obtained, one could con�
sider that, in fact, cyclopropylazonaphthols are formed
upon nitrosation of cyclopropylamine with isoamyl ni�
trite, the former evidently existing as an associate with
naphthols, and subsequent reaction of the formed cyclo�
propyldiazonium ion with naphthols. Besides, side nitrosa�
tion of the initial naphthols is probable, but this process is
not responsible for the formation of corresponding azo
compounds.

Direct generation of cyclopropyldiazonium cation and its azo
coupling reaction with 2�naphthol. A solution of isoamylnitrite
(0.58 g, 5 mmol) in СHCl3 (5 mL) was added to a stirred solu�
tion of 2�naphthol (0.50 g, 3.5 mmol) and cyclopropylamine
(0.29 g, 5 mmol) in СHCl3 (10 mL) at 5 °С for 20 min. The
reaction mixture was kept at 5 °С for 13—16 h. The solvent and
i�C5H11OH formed were removed in vacuo. Reaction prod�
ucts were isolated by preparative TLC (silica gel (Merck),
0.040—0.063 mm, benzene—ether as the eluent, 5 : 1). 1�(Cyclo�

propylazo)�2�naphthol (2) was obtained in a yield of 0.44 g
(∼60%) (see Ref. 3), Rf 0.75; 1�nitroso�2�naphthol (3) was ob�
tained in a yield of 13 mg (∼2%), Rf 0.40, and 1�nitroso�2�
(cyclopropylamino)naphthalene was obtained as greenish crys�
tals (m.p. 129.5—130.5 °С) in a yield of 10 mg (>1%), Rf 0.35.
1Н NMR (CDCl3), δ: for compound 4: 1.05 and 0.85 (both m,
2×2 Н, СН2СН2); 2.85 (m, 1 Н, СН); 7.40 (d, 1 Н, Н(3), J =
9.5 Hz); 7.50 (m, 1 Н, Н(5)); 7.71 (m, 2 Н, Н(6) and Н(7));
7.85 (d, 1 Н, Н(4), J = 9.5 Hz); 9.10 (d, 1 Н, Н(8), J = 8.0 Hz);
14.4 (br.s, 1 Н, NH). The partial mass spectrum, m/z (Irel (%)):
212 (70) [M]+, 182 (56), 181 (67), 180 (53), 167 (56), 155 (100),
140 (73).

Analogously, in the reaction with 1�naphthol 0.21 g of the
mixture of 2�cyclopropylazo� (5) and 2,4�di(cyclopropylazo)�
1�naphthols (7) in molar ratio of about 1 : 1 (see Ref. 3), Rf 0.85
and 0.22 g (∼30%) of 4�cyclopropylazo�1�naphthol (6) (see
Ref. 3), Rf 0.75, and 43 mg (7%) of 4�nitroso�1�naphthol, Rf 0.35
and 18 mg (∼3%) of 2�nitroso�naphthol, Rf 0.30 was isolated.
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The "Scientific Partnership" Foundation and the InterBioScreen company
with scientific and methodical support of the Academies of Sciences of Russia
and the CIS countries continue organizing international conferences on the

Chemistry and the Biological Activity of Synthetic and Natural Heterocyclic Compounds.

The second International Conference of this series under the name Chemistry and Biological Activity
of Oxygen� and Sulfur�containing Heterocycles will be held on October 14—17, 2003, in Moscow in the
Russian Academy of Government Service at the President of Russia.

The Conference will be opened by the ceremony of presenting the Gold Medals for "Contribution to
the World Science and International Science Cooperation" to

Prof. Elias J. Corey Nobel Prize winner in chemistry of 1990
Harvard Dept. of Chemistry&Chemical Biology
University Hall, USA

Prof. Ryoji Noyori Nobel Prize winner in chemistry of 2001
Dept. of Chemistry Graduate School of Science, Research Center of
Materials Science Nagoya University, Japan

Prof. Rolf Huisgen Institut für Organische Chemie der Ludwig�Maximilians
Universität München, Germany

Prof. Alan Katritzky Dept. of Chemistry, University of Florida, USA
Prof. Henk C.van der Plas Lab. of Organic Chemistry, University of Wageningen, The Netherlands
Prof. Jan Bergman Dept. of Organic Chemistry, CNT, Novum, Sweden

The first day of the Conference is planned for invited plenary lectures of the laureates — outstanding
scientists of the USA, Europe, Japan, and the CIS.

The Conference will comprise the following Sections:
(1) the chemistry of synthetic heterocycles,
(2) the chemistry of natural products,
(3) the biological activity of oxygen� and sulfur�containing heterocycles; targeted synthesis of biologi�

cally active compounds

The working language of the Conference is English.

The Proceedings of the Conference will be published as a two�volume (more than 1100 pages)
monograph entitled "Oxygen� and Sulfur�Containing Heterocycles" in the series The Chemistry of Bio�
logically Active Synthetic and Natural Compounds (CBC)

As expected, the Conference will be attended by more than 400 participants from the CIS and Baltic
countries, USA, Europe, and Asia.

The address of the Organizing Committee is
7a Institutskii prospekt, 142432 Chernogolovka, Moscow Region, Russian Federation.
Tel.: +7 (095) 788 0651, +8 (252) 49 489. Fax: +7 (095) 788 0652.
E�mail: conf@ibscreen.chg.ru.
URL: www.cbcconf.com


