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BY ACTION OF HYDRAZINE AND SYNTHESIS OF NOVEL PYRAZODLOTRIAZOLOPYRIMIDINES
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Abstract - Nucleophilic displacement of the methylthio group during
hydrazinolysis of 2,5-dihydro-2,5~dimethyl-6-methylthlo~4H-pyrazolo-
[3,4-d]pyr1m1d1n-4-nne led unexpectedly toc a S-amino-6-hydrazino sub-
stituted product. A possible course for this reaction has been pro-
posed. On treatment with ortho esters a novel tricyclic heteroecycle,

pyrazulc[4,3-;}4,2,4—tr1azolo[4,3—€]pyr1m1d1ne, was formed.

The pyrazolopyrimidine ring system has asttracted considerable synthetic interest
since a member of this class, allopurinol (l,5-d1hydro-4H-pyrazolc[3,4-d]pyr1m1d1n-
- 4-ore}, plays s critical role in the treatment of gout and related metabplic disor-
dersl. This important drug, &s well as its substituted products and scme [1,5-%]-
isomeric analogues proved to be inhibitors of xanthine oxidasel. During the past
few years, 8 number of these substances have been claimed to have antiparasitic
activitiesz. The pyrazulu[},S-a]pyrimidines are reported to act as effective cAMP
phosphodiesterase 1nh1b1torsl, toa.

The wide range of pronounced pharmacologicsel properties stimulated us to contlnue
our research on fused polycyclic pyrazoles3 and to study novel heterocycles in view
of thelr structural resemblance to allopurinol. For this purpose, 2,5,6,7-tetra-
hydro~2-methyl-ﬁ-thioxo-4H-pyrazoln[ﬁ,4-@]pyr1midln—4-one (I) appeared to be an at-
tractive substrate readily available by fusion of ethyl 3-amino-l-methyl-lH-pyra-
2o0le-4-carboxylate and thieurea4. Methylation of I has already been described‘-
Accordingly, the slkylatlon procedure using dimeihyl sulfete in agueous sodium hy-
droxide at room temperature gave 2,5-dihydro-2,5-dimethyl-6-methylthio=4H-pyrszalo-
[3,4-d]pyr1m1d1n-4-une (IT). In the next step, a simple nucleophilic displscement
of the methylthin group by hydrazire should provide conveniently a useful precursor

for further elaboration.

Initial attempts to perform the substitution under mild conditions (boiling EtOH)
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had failed and led only to recovery of the starting material even upon prolanged
time, However, when the resction was carried out in neat hydrazine hydrate (B0%)

at reflux temperature for 6 h, an unexpected compound III resulted instead.
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The formula (C5H9N7D by combustion analysis snd high resclution MS)} indicates that
the substance isclated may be regarded as a 1:2 condensation product of II and
hydrazine from which methyl mercapten slong with methylamine were lost., Indeed,

i,

the lack of signals of both alkyl groups attached to pyrimidinme nucleus in the
NWR spectrum clearly establishes the structural identity of S-aminao-6-hydrazino-
2,5-d1hydro-2-methyl-4H-pyraznlo[?,4-4]pyr1m1d1n-4-one (II1).

The observed transformation can be explesined to proceed via the ANRDRC mechanism>
accompanied with an anticipated nucleophilic substltution at &-position, occurring
simultaneously or in tandem. Hence, the initially formed derivative A, arising from
the nucleophilic sttack of hydrazine, undergaes ring apening to give guanidino-
pyrazole B. It could be then postulated that an intramolecular cyclization takes

place, followed by final elimination of MeNH, (C—=III).
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Nevertheless, this result is not quite surprising since similar processes account
for the aminclysisE or hydrazinolysis7 of quinazolin-4(3H)-ones. The mechanistic
aspects have been constructively interpreted by Leonard and Curtin who considered
intervention of an acyclic species during the reaction courses. In addition, an
analogous conclusion for the related action on substituied pteridines has received
direct experimental verificationa.

Dne of the promising routes of using a hydrazine moiety possessing endocyclic C=N
bond to build up s 1,2,4-triazole consists in the annelation with artho esters.

Thus, cyclocondensation of III with triethyl orthefarmate in refluxing dimethyl-
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formamide gave IVa as & single product. 4,7-01hydro-4-(ethoxymethylenesmino}-7-
mgthyl-SH-pyrazolo [4,3-&] -1,2,4-tr1azulu[4,3-a]pyrimidin-s-one ohtained here
represents 8 novel tricyclic bridgehesd heterocycleg. A similer treatment of

triethyl orthoacetete led to its methyl homologue IVb.

R
1 |
A N IVa: R=M
IIT + RC(OEt); —= MeN N\(
[ IVb: R=Me

/N‘rhc(n)nst

]
The 4 MR spectrum, besides typical ethoxycarbonyl and N-methyl signmals, ex-
hibited three singlets at 8.47 (pyrazole, H-6), 8.70 (0-CH=N) and 9.20 ppm (tri-
azole, H-1)., The chemical shift value of triaszole ring proton 1s consistent with
angular fusion in [4,3-a] mode3 and clearly excludes the possibility of Otimroth
type rearrangement to [5,1-é] linked i1somer. Likewise, the side chain proton res-
onates in the range characteristic of the ethaxymethylensamino moietyln. On the
pther hand, differentiation of both isclated C-methyl groups (singlets at 1.B6

and 2.70 ppm) in IVb follows from the reported data of methyltriazolesll.

EXPERIMENTAL

Melting points were determined on a Pexkin-Elmer DSC~2 (comp. III) and on = Boetius
micre hot-stage apparetus, Infrared spectra were cbtained on s Perkin~Elmer 377
spectrophotometer., 1H NYR spectra were recorded on Jaol FX-100 and Varian XL~200
spectrometers using fetremethylsilane as internal standard, Mass spectra were taken
on a Jeol JWS D-100 spectrometer. Elemental analyses were performed in the
Dapartment of Analytical Chemistry, Chemical Technology Institute, Bratislava,
Compounds I and II were synthesized as described previuusly‘.

S-Aminp-6-hydrazino-2,5-dihydro-2-methyl-4H-pyrazolo[3,4-d] pyrimidin-4-one (II1) :

A suspension of methylthio derivative II (1,5 g, 7 mmol) in BO% hydrazine hydrate
{10 ml) was heated under reflux for g h, During a short period the reaction mixture
became clear, After cooling the precipitate was filtered off, washed with diethyl
ether and recrystallized from B0% ethanolj yleld 0.70 g {(50%), m.p. 277 °C (Anal.
Caled, for C6H9N70: C, 36.92; H, 4,65; N, 50.23, Found: C, 36.96; H, 4.73; N,
49,98%; m*, 195), IR (KBr): 3322 (NH), 1685 (C=0), 1624, 1599, 1508 em™t (C=N, C=C).
1 rem (OMs0-d.): B.26 (s, 1H, H-3), 8,00 (br s, IH, NH), 5.20 (s, 2H, NH
{br s, 2H, NH;) and 3.87 ppm (s, 3H, EHS).

o) s 4429
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Preparation of pyrazolo{4,3-e]-1,2,4-triazolo[4,3-s] pyrimidines {Ive and Ivb}:

A solutlon of III (0,39 g, 2 mmol) in dimethylformamide (10 ml) and triethyl artho=-
formete {4 ml) was refluxed for 1 h., The solvent was ramoved in vacuo and the oily
residue triturated with & small volume of ethanol. The crystalline material formed
was collected and recrystellized from ethanol to give 4,7-dihydro-4-(ethoxy-
methyleneamino)-7-methyl-5H-pyrazolaf4,3-e]-1,2,4-triszolo[4,3-8] pyrimidin-5-one
(Iva); yileld 0.20 g (38%) of colorless needles, m.p. 238-239 °C (Anel. Celcd. for
C1gH1gN70p: €y 45.97; H, 4.24; N, 37.53, Found: C, 45.69; H, 4.,20; N, 37.70%).

IR {KBr): le84 (C=0)}, 1598, 1582, 1498 em (C=N, C=C). 1y R (DmSU—dE): 9.20

{sy 14, H-1), B.TD (s, 1H, D-CH=N), 8.47 (s, 1H, H-B), 4.10 (q, 2H, CHy), 4.01

(84 34, CHy=N) and 1.40 ppm (t, 3H, CHy) »

The methyl homologue IVb was prepared similarly from III and triethyl orthoacetate
in 6T% yield., The reaction time was & h; m.p. 241-243 9 (Anal. Calcd. for
C1oH1gN70,: C, 49.825 H, 5.23; N, 33.89. Found: C, 49.91; H, 5.20; N, 33.75%).

IR (KBr): 1695 (C=0), 1627, 1599, 1577, 1489 em™1 (C=N, C=C). 'H MR (DMSO-d):
8.58 (s, IH, H~6), 4.40 (g, 2H, CH,), 4.01 (s, 3H, CHy~N), 2,70 (s, 3H, CH
azole), 1.B6 (s, 3H, CH3-CDN)and 1.39 ppm (t, 3H, CHy).

a-tri-
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