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Ahstract - Facile regiospecific cycleoaddition of 2-diazopropane
(2) to the pyrimido/l,2~b/pyridazin-4-ones (la-d), derivatives
of l0n-electron heteroaromatic bicyclic system, give the pyrazo-
lo/4,3-d/pyrimido/1,2-b/pyridazin-4{10H)-ones (4a~-d) in 32-52%
yields.

1,3-Dipolar cycloaddition of diazoalkanes to pyridinez, pyridazinonesB-S, and
nitrofuroxans6 are the only examples described so far in the literature. Re=~
cently, an unexpected c¢ycloaddition of 2-diazopropane to the imidazo/1,2-b/pyri-
dazines, derivatives of a 10r-electron hetercarcmatic system was cbserved in our
laboratory to give the imidazo/l,2-b/pyrazolo/4,3~d/pyridazines in high yields.7

This facile cycloaddition prompted us to extend the reaction to pyrimido/1,2-b/
pyridazin-4-one derivatives 1, as another type of bicyclic hetercaromatic 10n-
electren system with a bridgehead nitrogen atom, te give the corresponding pyra-
zolo/4,3-d/pyrimido/1,2~b/pyridazin-4 (10H)-ones (4}, derivatives of a novel hete-

rocyclic system,

Teo a solution of pyrimido/l1,2-b/pyridazin-4-one derivative 1 (0.001 mole} in metha-
nol or ethancl (10 ml} a sclution of 2-diazopropane (3)8, prepared from acetone hy-
drazeone (1.5 g) in diethyl etherg, was added. The addition of the same amount of
2-diazopropane (2) was repeated in 12 h intervals, until tlc showed that all the
starting material was consumed. Evaporation of the reaction mixture in vacuo gave
the corresponding pyrazole/4,3-d/pyrimido/l1,2-b/pyridazin=4(10H)-ones 4. According
to this procedure the following derivatives of the novel heterocyclic system were
prepared:

7-amino-10,10-dimethylpyrazolo/4,3-d/pyrimido/1,2-b/pyridazin-4 (10H) -cne (4a) from
7-azidopyrimido/1,2-b/pyridazin-4-cne (13}10 in 49% yield, mp 250% (decomp) {from
methanol), m/e 230 (M7), nmr (DMSO-d ) 6: 1.64 (s, 10,10-di-Me), 6,33 (d, Hy),

12
7.71 (br s, NHZJ, 8.03 (4, HZ)' JH2,H3 = 6,1 Hz).
10,10-Dimethyl-2-phenylpyrazolo/4,3-d/pyrimido/1,2-b/pyridazin-4(10H)-one (4b) from
2-phenylpyrimido/1,2-b/pyridazin-4-one (1b)'> in 32% yield, mp 234-237°C (from etha-

nol and DMF (10:1), m/e 291 {M+), nmr (CDC13/TMS) §: 1.85 (s, 10,10-di-Me), 7.18




(s, H3), 7.25-7.50 (m) and 7,9-8.1 (m) (2-Ph), 9.3 (S,H.]).

7-Chloro-10,10-dimethyl-2-phenylpyrazolo/4,3-d/pyrimido/1, 2-b/pyridazin-4 (10H) -one
(4c) from 7-chloro-z-phenylpyrimido/1,2-b/pyridazin-4-one (1c}l4 in 52% yield, mp
254-255°% (from ethanol and DMF (5:1)), m/e 325 (M'), nmr DMSO-d_/TMS)s : 1.79

(¢, 10,10-4i-Me), 7.00 (s, H3), 7.25-7.50 {(m) and 7.90-8.15 {(m) (2-Ph).

3-Bromo-10, 10-dimethyl-2-phenylpyrazolo/4,3~d/pyrimidc/1,2-b/pyridazin—-4 (10H) -one
(44) from 3~bromo-2-phenylpyrimido/1,2-b/pyridazin-4-one (_1_d)15 in 45% yield, mp
231-233% (from ethancl), m/e 369 (M+), nmr {CDCl3/TMS) §: 1.77 (s, 10,10-di-Me),
7.33-7.60 (m) and 7.65-7.%0 (m) (2-Ph}, 9.3 (s, H3).
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7=Chlorp-10,10-dimethyl-3-ethoxycarbonylpyrazolo/4,3-d/pyrimnido/1,2-b/pyridazin-
4(10H)-cne (4e) from 7-chloro=3=-ethoxycarbonylpyrimido/pyridazin-4-cne (lg)ll in
42% yield, mp 196°¢ {from methanol}, m/e 321 (M+), nmr (CDC13/TMS) 6: 1.39 (t,

CH,CH,), 1.82 (s, 10,10-di-Me), 4,37 (g, CH,CH,), 8.93 (s, Hy), JCH3CH2 = 7.6 Hz.

The reaction between pyrimide/l,2-b/pyridazin-4-ones {1) and 2-diazopropane (2) is
assumed to proceed as a reglospecific 1,3-dipolar cycloaddition accross CB-C9 double
bond of the pyridazine nucleus, followed by elimination of a molecule of hydrogen
from the primary cycloadducts 3, to give the stable pyrazolo/4,3-d/pyrimido/1,2-b/

pyridazin-4(10H)-ones 4, derivatives of a novel heterocyclic system.

The photochemical transformation of the compound 4¢ into the coxresponding 7-chlo-
ro-9- (2’ -methoxy-2’-propyl) -pyrimido/1,2-bh/pyridazin-4-one (5¢c) was achieved in

the following manner. The compound 4¢ (0.001 mole) dissolved in methanol (20 ml}
was irradiated in a quarz tube at 300 nm in a Rayonet RPR 100 photochemical reac-
tor until the evolution of nitrogen caesed (w24 h, 30°C). Evaporation of methanol
in vacuo gave the product 5¢ in 23% yield, mp 130-1357C (from methanol and water
(3:2)), m/e 320 ('), nmr (CDCl,/TMS) §: 1.85 (s, CMe,), 3.40 (s, OMe}, 7.05 (s,Hj),
7.40 (s, Ha), 7.3-7.6 (m) and 7.7-8.1 (m) (2-Ph).

The chemical shift for HB {6 7.40) of the compound 53¢ is consistent with the chemical

shifts for Hy of other pyrimido/1,2-b/pyridazines (s 7.40-7.73) 11,16

the alternative structure 7c. Consequently, this observation strongly supports the

, excluding thus

adducts 4, and excludes the alternative structures 6, as precursors.
Satisfactory elemental analyses for C,H, and N were obtained for all new compounds.

The scope and limitations of these surprisingly ease cycloadditions of diazoalkanes
to bicyclic 10r electron systems, which are in contrast to the generally known un-

17

reactivity of the pyridazine part of the molecule, and thermal and photochemical

transformations of the novel system are under further investigation.
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Essentially the same procedure was used as previcusly described for the pre-
paration of imidazo/l,2—b/pyrazolo/4,3—d/pyridazines.7

The compound lg was prepared in the following manner: 7-Chloropyrimide/1,2-b/
pyridazin-4-cne (1f) was prepared from 3-amino-6-chloropyridazine (1.29 g) and
diethyl ethoxymethylenemalonate (2.16 g) in PPA (15 g, 1200C, 2 h) and isolated
acgording to the procedure described in 1it. M for le, to give 1f in 67% yield,
mp 163°C (from ethanol), m/e 181 (m'), mmr (cDCL J/TMS) 8: 6.58 (d,H,), 7.36 (q,

H ), 7.76 (4, H 1, 8.11 (4, H Y, JJ = 6.9 Hz, JH B 9,2 Hz. The treatment
of the ccmpound 1€ (1.81 g w1th soélum azide {9, 658g)gin a mixture of ethanol
(40 ml) and water (5 ml) (reflux, 1 h), followed by evaporation of solvent in
vacuo, gave lg in 31% yieid, mp 124%°% (€rom ethanol), m/e 188 (M+), nmr (DMS0-
d./TM5) 6 & 6.45 (&, H3), 7.33 (4, H ), 7.87 (d, H gl 8,10 (d, H e J =6.9 Hz,

J B'H = 9.2 Hz.
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The azido group was reduced into the amino group most probably by an aza-trans-
fer reaction. For a review see: B.Stanovnik, ‘Transformations of Heterocyclic
Diazo Compounds.’ Rad Jugeosl.akad.znan. i umjet., kem.2, 1983, 163-182,

L.Goli&, V.Kau&i&, B.Stanovnik, and M.Tigler, Vestn.Slov.Kem.Drus., 1981, %é’
121,

The compound lc¢ was prepared from 3-amino-6-chloropyridazine (0.65 g) and ethyl
benzoylacetate (1,38 g) in PPA (5 g, 120°%, 5 h) and isolated according to the
procedure described for 1£'0, to give lc in 54% yleld, mp 243-245°C (from metha-
nol), m/e 257 (M+), nimr (CDC13/TMS) § : 6,97 (s, HB)' 7.35 (4, Ha}, 7.76 (4, Hg).
7.1-7.4 (m) and 7.5-8.0 (m) (2-Ph), JHg'Hgt 9.0 Hz.

The compound ld was prepared in the following manner: To a solution of 5213
(300 mg) in acetic acid (5 ml) a solution of bromine (400 mg) in acetic acid

(3 mi) was added dropwise. The solid which separated after heating (1000C,45 min)
was suspended in agueous sodium hydrogen carbonate solution (10%, 10 ml) to gi-
ve 1d in 76% yield, mp 230°C (from ethanol}, m/e 301 (M®), nmr (cpcl,/THS) 8
7.30~-7.80 {(m, 2~Ph), 7.48 (44, HB), 7.83 (44, Hg), 8,60 (ag, H7), J =4.0 Hz,

J = 8.5 Hz. J = 1.5 Hz.
HB’H H_’.,H9

A.Pollak, B.Stanovnik, and M.Ti%ler, J.0rg.Chem., 1971, 35, 2457.

Ho/Hg

For a review sea: M.TiZler and B.Stanovnik, ‘Azolo- and Azino-pyridazines and
Some Oxa and Thia Analogs in Condensed Pyridazines Including Cinnolines and
Phthalazines’, ed. R.N.Castle, ‘The Chemistry of Heterocyclic Compounds’, vol.
27, John Wiley, London, New York, 1973, pp. 761-1051.

Recelved, 31st July, 1984




