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SYNTHESIS OF PYRIMIDO[4,5-c]PYRIDAZINE DERIVATIVES
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Treatment of 6-hydrazino-l,3-dimethyluracil (I) with
phenacyl bromides afforded the corresponding 3-aryl-6,8-
dimethylpyrimidof4,5-c]lpyridazine~5,7(1H,2H,6H,8H) ~diones
(ITa-e) and 3-aryl-6,8-dimethylpyrimido[4,5-clpyridazine-
5,7(6H,8H) ~diones (IIla-e), respectively. The cxidation
of II with diethyl azcdicarboxylate provided III. The
reaction of 6~benzylidene-l,3-dimethyluracils with di-

methylformamide dimethylacetal alsoc gave III.

Pyrimido([4,5-¢lpyridazines are of interest since they are
closely related to the biologically important pteridines and pyri-
mido[5;4-e]-as-triazines; however, the synthesis of this ring sys-
tem has not been widely investigafed.l We now present two new
synthetic methods of pyrimido[4,5-clpyridazines related to an anti-

biotic fervenulin.2




Method A Refluxing 6-hydrazino-1,3-dimethyluracil (I)3 with
the appropriate phenacyl bromides in ethanol for 1 hr afforded the
corresponding 3-aryl-6,8-dimethylpyrimido(4,5-clpyridazine-5,7(1lH,
2H,6H,8H)-diones (Ila-e} as major products and 3-aryi-6,8-dimethyl-
pyrimido([4,5-c]lpyridazine~5,7(6H,8H) -diones (3-aryl-4-deaza-
fervenulins) (IIIa-e) as minor products. The compounds IIla-e were
separated out from the reaction mixture, while the c¢ompounds IITa-e
were isolated by evaporation of the filtrate. The dihydro deriva-
tives IIa-e were relatively stable, however, thelr oxidation with
diethyl azodicarboxylate4 in refluxing chlbroform for 5 min gave
IITIa-e in guantitative yields5 {Scheme I) (Table). The structures
of these products were confirmed by the satisfactory spectral data

and elemental analyses.6
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Method B Heating of the 6-benzylidenehydrazino-1,3-dimethyl-

7 with dimethylformamide dimethylacetal at 160° for

uracils (IVa-e)
1 hr resulted in the formation of the corresponding pyrimidol[4,5-cl-
pyridazines IlTa-e, which were identical with the samples prepared

by Method A, This reaction is presumablyrinitiated by the formation
of 5-N,N~dimethylaminomethylene intermediate, which possesses a di-

azahexatriene-type structure. This could undetrgo valence isomeri-

zation and subseguent aromatization by elimination of dimethylamine
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{Scheme II) (Table). Recently, this type of c¢cyclization of azahexa-

trienes has been demonstrated in the preparation of purines,g'9

8,10 9,11

pyrazolo[3,4-d]pyrimidines, pteridines,

12

and pyrimidof4,5-b]~
qguinolines. It is noted that the Vilsmeier reagent under various

conditions was not effective for the cyclization of IVa-e to IITla-e,
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Table Pyrimido(4,5-¢lpyridazines
Compd. R Recrystn. Mp (°c) Yield(%)
No. solvent Method A Method B
IIa H EtOH~DMF & 33 —
IIb Br E+OH-DMF ___a 50 J—
IIc Cl E+CH-DMF __.a 45 —
Ixd Me EtOH . & 36 —_
IIe OMe EtCH — 8 32 —
IIla H EtOH 255-256 9 30
IIIb Br EtOH : 297-298 2 36
ITIc cl . EtOH 264-265 2 37
IITd Me EtOH 257-260 10 32
IiTe OMe EtOH 244-245 8 30

a) The compounds IIa-e underwent thermal oxidation to give Illa-e.




" EXPERIMENTAL

Reaction of 6-Hydrazino-l,3-dimethyluracil (I) with Phenacyl

bromides. A mixture of 6-hydrazino-1l,3-dimethyluracil (I)3 {0.001
mol) and the respective phenacyl bromides (0.001 mol) in E+CH (10
ml) was refluxed for 1 hr. After cooling, the precipitates were
filtered and recrystallized to give the corresponding 3-aryl-6,8-
dimethylpyrimido(4,5-clpyridazine~5,7(1H,2H,6H,8H) -diones (ITa-e).
The filtrate was evaporated in vacuo to dryness and the residue
was triturated with EtOH. The insoluble material was filtered and
recrystallized to give the corresponding 3-aryl-6,8-dimethylpyri-
mido[4,5~clpyridazine-5,7(6H,8H)-diones (IITla-e) (Table; Method A).

Oxidation of Ila-e with Diethyl azodicarboxylate. A mixture

of the respective Ila~e (0.001 mol) and diethyl azodicarboxylaté
(0.001 mel) in dry CHCl3 (5 ml} was refluxed for 5 min. The re-
action mixture was evaporated in vacuo to dryness. The residue
was triturated with EtOH and the inscluble material was recrystal-
lized to give the corresponding products IIIa-e,

Reaction of 6-Benzylidenehydrazino-1l,3-dimethyluracils (Iva-e)

with Dimethylformamide dimethylacetal. A mixture of the appropriate

6-benzylidenehydrazino-1,3-dimethyluracils (IVa—e)7(O.001 mol) and
dimethylformamide dimethylacetal {3 ml) was heated at 160° for 1 hr.
The reaction mixture was evaporated in vacuo to dryness and the
residue was covered with EtOH. The insoluble material was filtered
and recrystallized to yield the corresponding products IIIa-e (Table;

Method B).
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