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Apstract —— Reaction of 2-(1-bromo-l-phenylhydrazcno)methyl-
pyridines Qg) with dimethyl acetylene dicarboxylate in the

presence of triethylamine gave rise to dimethyl l-phenyl-3-(2-
pyridyl}-4,5-dicarboxylates (2) and dimethyl l-phenylazoindclizine-
2,3=-dicarboxylates (4), The former is the usual 1,%-dipolanr
eycloaddition product of a nitrilimine, while the latter is an

umzsual cycleoaddition product,

Studies of the 1,3-dipolar cycloaddition reaction of nitril-ylidesﬂ, nitril-
imines? and nitrile oxides® have been carried out previously by Huisgen and co-
workers, Such 1,3-~dipolar cycloaddition reactions are.a potentially important
synthetic method of five-membered heterocyclic compounds, In a previous paper?,
we reported an unasual intramolecular cyclizaticn reaction of nitril-ylides
having a pyridine ring, In a continuation of our studiss on a-* and B-"substituted
pyridine chemistry, the cycloaddition reaction of pyridylnitrilimines with
dimethyl acetylene dicarboxylate was inveszstigated,

The 2-{l-bromo-l-phenylhydrazono)methylpyridine derivatives, which served as
the starting materials in our studies, were prepared by bromination of the
corresponding picolinealdehyde phenylhydrazones in AcOH according to the reported
method for the derivatization of benzaldehyde phenylhydrazone®,

An acetic acid solution of bromine was added to an acetic acid solution of the
picolinealdehyde phenylhydrazone at rcom temperature, After stirring for 1 h, the
resulting precipitate was collected by filtration, washed with EtOH and reerystal-
lized from EtCH to give the 2-{l-bromo-l-phenylhydrazono)methylpyridine as its

hydrobromide sslt, Neutralization with aguecus scdium bicarbonate afforded 2-(1-

bromo-1l-phenylhydrazono)methylpyridine (2), The results are summarized in Table I,
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Table I

" cH:N-NH-{C::}-R o c N~ N34<ii>
2

i 2
2 R Yield (o4) mp (°Q)
a c1 &7 147-149 (238-2407"
b CH+0 57 113-115 (212-213)
¢ NO, 81 258260 {261-~2863)

% : hydrobromide

Treatment of 2a (0,05 M) with dimethyl acetylene dicarboxylate {0,065 M) in the
presence of three drops of triefthylamine in CHsCN (50 m1) for % h, fcllowed by
careful silica gel chromatography, gave two producta (3a and 4a}, The first reaction
product (za), which was obtained in 3574 yield, was determined to be dimethyl 1-(p-
chlorophenyl }=3-(2-pyridyl)-pyrazole-4,5-dicarboxylate, the expected 1,3-dipolar
cycloaddition product of nitrilimine (2a). 3a : mp 149-151°, Anal. Caled. for Cig
Hy4C1N504: C,58,12; H,3,76; N,11.30; €1,9,55. Found: C,58,2%; H,%,79; W,11,30; C1,
9,53, ir max {nujol}: 1740 and 1736 cm'l. amr § (CDClz): 3.90(3H, s, -COCCHs;)}, 4,03
{34, s, ~COCCH;), 7.32-8,55(8H, m, aromatic H),

The second reaction product (ia), obtained in 2 o4 yield, was determined to bs di-
methyl 1-(p-chlorophenylazo)indolizine-2,3-dicarboxylate, sn unusual 1,3-dipclar
eyeloaddition product of nitrilimine (2a), 42 imp 158-160°, Anal, Caled, for

C1gH: 4C1N50, : €,58,123 H,%.76; N,11,%30; C€1,9.5%, Found: ¢€,57.91; H,%.61; N,11.09;
€1,9.89. ir max (nujel): 1730 and 1698 em™t, uv max (EECE): 407(4.37), 325(4.22),
244(4,45) and 237(4,44), nmr § (CDCLs): 4,0%(3H, s, -COOCHs), 4,2C(3H, s, -COOCH3),
7.13(14, 4d4, J=9 Hz, J=7 Hz), 7.47(1H, m), 7,57(2H, 4, J=9 Hz), 7.93(2H, 4, J=9 Hz),
8.49(1H, d, J=9 He), 9,67(1H, ¢, J=7 Hz)7

Likewise, the p-methoxy- and p-nitro-substituted compounds (gb and gc) were treated
with dimethyl acetylene dicarboxylate under the same reaction conditions, As in

the case of 2a, the corresponding pyrazole and indolizine derivatives were obtained.

The results are summarized in Table II,

These findings suggest that the reaction preducts, 3 and 4, might be formed
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Table TI
A 4
F‘ﬁﬂ/\“*‘_ﬂ —_—
R mpled) Tield{%) rp(eC) Yieldleh)
a 'ohl 149-151 35 158-1690 2
b CH30 133-135 47 136-1%7 0.6
e N0, 175-176 33 247-248 2

by the 1,3-dipolar cycloaddition reaction of’gtand EJ respectively, (two possible
intermediates of the eguilibrium mixture of the initially formed nitrilimine) with
dimethyl acetylene dicarboxylate.

We attempted the reaction of g,with other dipclarophiles such as ethyl propio-
late, ethyl acrylate and diethyl maleate in hopes of obtaining other unusual 1,3-
dipoiar cycleoaddition products, However, in all three of these cases no unusual

products were obtained,
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