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REACTIONS OF 3-DIAZOPYRAZOLO(3,4~b)PYRIDINE WITH SOME
REACTIVE METHYLENE COMPOUNDS AND CYCLOADDITIONS

Department of Chemistry, University of Ljubljana
61000 Ljubljana, Yugoslavia

3-Diazopyrazole{3,4-b)pyridine is transformed
with reactive methylene compounds into polyeyclic
1,244~triazine derivatives via the coupling products.
A cycloaddition reaétion snd reaction with 2,5-dime-

thylfuran are also described.

Heterocyclic diazo compounds are valuable synthons for the

preparation of heterccyelic systems.e

One of 1little investiga-
ted agpects is their reaction with reactive methylene compounds
and formation of new heterocyclic systems. Recently, we have
descrived some reactvions of diazoazoles and their ability to
form condensed 1,2,4-triazines.5"5 We now report some interes-
ting reactions of 3-diazopyrazolo(3,4-b)pyridine (2) with some
reactive methylene compounds as well as some transformations
of the e¢yelic products.

3-Aninopyrazolo(3,4~b)pyridine (1) when diazotized with so-
dium nitrite in water-hydrochloric acid, afforded a mixture of
the anticipated diazo compound (2), 3-azidopyrazolo (3,4~b)-py-
ridine (3, m.p. 178-180°, dec.), the parent pyrazolo (3,4-b)py-

ridine (4, mn.p. 97-99°) and the.corresponding triazene (5, m.p.
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250-2542) ags the main product. The presence of all these pro -
duets can be explained by the formation of the triazene from
the diazo compound (2) and the starting amine (1) during the
diazotization process and subsequent decompesition into the
above mentioned products. Supporting evidence for the proposed
decomposition of 5 was obtained when pure diazo compound (2)
and the amine (1) were éllowed to react in an ethanolic golu-

tion at 0°, From the resulting reaction mixture in addition to
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the triazene (5) slso the azide (3) and the parent system (4)
were isolated. However, if the amine (1) was diazotized very
slowly (2-3 hours) in a 50% tetrafluoroberic scid solution
with isocamyl nitrite, the corresponding diazonium tetrafluoro-
borate was obtained in 57% yield. Upon neutralization, extrac~
tion with chloroform and crystallization from chloroform and
petroleum ether the pure diazo compound (2, m.p. 150-152°,dec.)

was obtained.
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3-Diazopyrazolo(3,4-blpyridine (2) reacted with acetylace-
tone (6a) or benzoyiacetone (6b) in ethanolic solution at 0° to
give the corresponding coupling products 7a {(m.p. 180—1840,90%
yield), and 2b (m.p. 159-162%, 85%yield), respectively. Both
compounds, when heated in ethanol uunder reflux for 1 hour, we-
re transformed into the corresponding pyridopyrazolotriazines
8a (m.p. 174-175°%, 50% yield) snd 8b (m.p.180-182°, 66%yield).
The structure of 8b as 3-benzoyl-i-methyl derivative and not as
the isomeric 3-acetyl-f4-phenyl derivative follows from its nmr
spectrum revealing (in I)N.SO—d6) a singlet for the methyl group
at W= 6.87 and a multiplet at 1.9-2.35 corresponding to the
aromatic protons of the benzoyl group. A similar structural
problen was encountered with the c¢yclic produet 1l(m.p.l42- 143° s
58% yield), obtained from 2 and ethyl acetoacetate (9) via the
coupling product 10 (m.p. 174-176°, 90 % yield). The nmr spec-

trum of 1l revealed & singlet at (5 6.8, corresponding to the
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nethyl group snd signals at 5.45 (q) and 8.55 (t)assignable to
a carbethoxy group, thus excluding an zlternative pyridqpyrazo—
lotriazinone structure.

An interesting case was found with 1,3-cyclohexanedione
(122) and its 5,5-dimethyl derivative (12b). Both were conver-
ted in the presence of 2 into the corresponding hydrazones 132a
(m.p. 252-257°, 86 % yield, nmr (DMSO-dg, 60°): ¥ = -5.1 (s,NH),
~3.5 (s, W), 1.45 (n, H, snd Bg), 2.76 (44, Ag), 7.4 (m, 4 -
end 6°-CHy), 7.95 (m, 5'-CH,), Ty, 5= 8.0, Jg g=5.0 Hz) and 13b
(n.p. 195-198°, 56% yield, nmr (DMB0-4.): ¥ = -6.3 (s, NH),
-3.75 (s, W), 1.32 (m, Hy and Hp), 2.64 (m, Hg), 7.35 (s, 4'-
end 6’—CH2), 8.92 (g, 5*°~Me). The hydrazone and diketone struc-
ture is substantiated by their nmr spectra. Cyclization of 13
to 14 could be accomplished in hot dimethyliormamide (for l13a)
or in polyphosphoric acid (1 hour st 60-70° in the case of 13b).
Compovnd 14a (m.p. 207-211°, 55% yield, nmr (DMSO-dg, 90°):

%= 1.0 (m,H; and Hg), 2.46 (ad,H,), 6.35 (¢, 11-CH,), 7.1 (m,
9- and 10-CH,), J3,4 = 4,4, J4,5 = 8.0 Hz) could exist in seve-
ral alternative isomeric or enolic forms, butv on hand of the re-
corded nmr spectrum the structure li4a is only adequate. The sa~
me structural analogy exists for compound 1l4b (m.p. 282—28&0,
67% yield, nmr (DMSO-dg, 120°): ¥ = 1.0 (m, Hy and Hg), 2.43
(ad, H,), 6.38 (s, 11—652), 7.16 (s, 9—CH2), 8.74 (s, ;oume),
JB,A = 4,8, J@’5 = 8,0 Bz).

Compound 14a when heated at 210-220° for 10 minutes is
transformed inteo the fully aromatic tetracycle lig(m.p. 252-

257°, s8%yield, nmr (Drs0-dg): ® =0.91 (ad, Hg), 1.72(ad, Hy),
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3.17 (44, H,), 2.0 (deg.dd, Hlo), 2.45 (aa, Hyy), 2.75 (44, Hg),
J?;,LL = 4.6, J5,5=2.O, 54,5=8.0, J9'10='?.5, J9,11=1'° Hz).

Although the geminal methyl groups in 14b do not allow
such aromatization, this could be achieved after a methyl group
has migrated to a neighbouring position. In this manner, com-
pound 14b when heated in concentrated sulfuriec acid¢ for % hours
at 100° was transformed into 15b (m.p. 292-296°, nmr (DMSO-d,
1210°): ¥ = 1.1 (m, Hy and Hg), 2,16 (s, Hyy), 2.52 (44, Hy),
7.46 (s, 10-Me), 7.67 (s, 9-Me), J3’4==4.6, J4’5==8.0 Hz), It
should be mentioned that the methyl growp could nmigrate either
at position 9 or at position 1ll. The proposed structure, corres-
ponding to methyl group migration at position 9, is evident
from the chemical shifts for proton Cll-ﬁ and the 9-methyl group.
If the methyl group would be attached at position 11 as conse-
quence of steric effect & sirong deshielding effect would be ob-
served.

Diazoazoles with the diazo group attached at orthe position
to a ring nitrogen atom can be regaerded as 1,2~, 1,3~ or 1,4~
dipoles. Tn fact, they react to give cycloaddition products and
in most reactions investigated they reacted as 1,3-dipoles. 2
So far, the only reported case of a heterccyclie disze compound
reacting as a 1,2-dipolar species is the reaction between 3-di-
azo~4,5-dicyanoinidazole and but&diene.6 1t was therefore of in-
terest to establish if the investigated diazo compound 2 also
undergoes a similar cycloaddition reaction. 4 solution of pyra-
zolo(3,4~b)pyridine~3~-diazonium tetrafluoroborate in acetonitri-

le was treated with 2,3~dimethylbutadiene (16) at 0% and from
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the reaction mixture a product could be isolated to which on
hand of analytical and spectroscopic data the structure of the
cycloadduct 17 (m.p. 236-239°, 28%yield, nmr (DMSO-dg):

T = ~5.13 (s, NH), -0.63 (s, H6,), 0.22 (s, HB,),‘I.OS (dd,H6),
1.18 (da, Hy), 2.37 (44, Hg), 7.3 (s, 47~ and 5'_Me), Ty 5=

= B.4, J4,6= 1.6, J5,6=4.5 Hz) ecould be assigned. A similar
reaction was attempted with 2,5~dimethylfuran. An ethanolic
solution of the latter, when treated with the diazo compound 2

at 0° and then heated under reflux for 1 hour afforded a& pro-
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duct to which structure 19 was assigned {(m.p. 290-273°, 42%

yield, nmr (DMSO-dg): T = 1.3%7 (aa, Hg)s 1.52 (ad, H, 2,72
(aa, H5)’ 3.32 (=, HQ), 7.41 (s, 5'-Me, 3°~C0Me), J4,5u 8.1,

J = 4,6, J = 1.6 Hz). Apparently, no cycloaddition oceured
5,6 4,6

and the reaction can be interpreted as to proceed via the ring

opened intermediate (18).
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