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Abstract - 1-Phen‘y1mazole[’+, 3—e]mrolo|:1,2-a;| pyrazine and its 5-aza
analogne were synthesized frem ethyl 5-amino~{-phenylpyrazole=be-carbox-
ylate. Additiemal azelo ring annelations en the pyrazine part of the

first hetereoycle afforded new teiraoyclic systems with twe ocommen ni-

trogen atoms.

Recently, antiviral and neoplasm inkibiting properties of 1-phenylp‘yrazolo[3, #-b]-

pyrazine dorivativea bave beon reported in the patent 1:!.'l:e:L-sa,tnre.1

Other work has
been directed to the preparation of related compounds for phamacologioa.l evalu=-
at:l.on.2 In view of these findings we have fooused our attention on the synthesis
of now condensed hetervoyoles ocontaining pmmlo[a,h-h] pyrazine wnit.

The precursor, ethyl S-aminoei-phanylpyrazole-li-carboxylate, (I), was readily ob-
tained from othyl 2-oyano-=-3-ethoxyaorylate and phenrlh‘ydras:l.na.:’ Condensation of
amine ester I with 2,5-dimethexytetrahydrofuran in hot glacial acetic acid accord-
ing to a kmown prooedureh atfferded 5-(pyrrol-i~yl) substituted pyrazole II,5 whiech
was, in turr, converted te the corresponding hydrazide IIT upon hoating in etha-
nolic solution of B0% hydrazine hydrate for 5 hours, Subsequent reaction of IIT
with sedium azide in acetio aoid at 5 °¢ proceeded rapldly te form the expected
aeylazide IV in guantitative yleld., Decomposition of the above ocompound in boiling
ethanel followed by hydrolysis of the resulting carkbammte V with aqueous ethamolic
NaOH produced the requisite 4-amino-1-phenyl=5-{pyrrol-1-yl)pyrazele {VI).

The orucial point in the aynthetic pathway invelved the construotion of a pyrazine
skeleton fused te both S~membered hetercoycles. First, VI was smeothly formylated
witk 99% formic acid wunder reflux for 2 hours. Finmal ring olosure was cerried out
cenventionally by short heating (45 min) of VII in phosphoryl chloride. Usual
work-up and reerystallization from 60% ethanel provided 1-phenylpyrazolo [4,3-9]-
p'yrrolo[1,2-a:| pyrazine (VIIIs) as colorless needles, m.p. 168=-170 °C (86%). Its
1H-IWSR apectrum consists of two-well separated singlets at 8.71 (bread, pyrazine,
H-5) and 8.31 ppm (pyrazele, H-3). A third strong peak at 7.67 ppm is indicative
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of a non-coplanar phenyl gronp.7 Pyxrrole ring pretons constiiuting an ABC spiit-

ting pattern appear at 7.07 (dd, H-6, J6,7=4.1, J6,8=1'2 Hz), 6.91 (m, H-8,

J8,7=

2.9, Jg g=1.2, Jg ; about 0.5 Hz as astimated from decoupling experiment) and
? r

6.83 ppm (dd, H-7, &

'8=2.9, J7'6=l+. 1 Hz).
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A further possibility teo get another new tricyellc bridgehead system implicates
a coupling reaction of the diazetized amine funotion with the adjacent pyrrole
ring. The direct formation of 1-phenylpyrazole[3,4-e] pyrrolo[2,1-¢] [1,2,{] toi-
azine (IX) was achleved Wy treating sodium nitrite with VI in the HC1/EtOH/H,0
medium or in agqueocus acetic acid at room temperature. After stirring fer 1 hour,
dilution with cold water and neutralization, the preecipitated product was passed
through silica gel (03013 einent), The pure compound 8 (31%) was recrystallized
from isopropyl alecohol to give pale orange plates, m.p. 226-227 °C,

Attempts to oyoclize acylazide IV into X by heating in wvarious high~boiling sol=
vents failed, although the presence of an isocyanate intermediate was observed
(IR in xyleme: GONj, 2145 em~'; BCO, 2265 em™'), On the other hand, the use of
diglyme as a resotion medium led to N,N’=bils I:I-phonyl-s- (pyrrel=1-yl)pyrazol-i-
yijurea (XI) which on fusion at 275 °C ylelded x? (53%, m.p. 297-298 °C from eth~
anol) and amine VI (40%, isolated from ethanolic mother liquor) following Robha’s
mothod. 10 In addition, X is directly available by thermal deoompositi:o_n-of_ the
solld aocylazide at the same temperature.

Ph Ph
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— 2514 —




HETERQCYCLES, Vol 22, No 11, 1984

The next two new tetracyclic systems are realized from pyrazinone X possessing

a lactem function guitable for further transformation. Thus, heating X for 6
hours in phosphoryl ohloride containing a small amount of pyridine gave the kKey
intermediate XTI after extraction of the orude product with ethyl ether. As ex-
peoted, the chlorinated compound XTI undergoes a facile displacement of the hal-
ogen by hydrazine, ylelding XITI. When the 5=hydragzine derivative was rofluxed
with ethyl orthoformate, the anticipated oyolosondensation occurred surprisingly
within few mimites to furnish B-phenylvyrazolo[t,3~e]pyrrolo[1,2«a][1,2,4] tri-
azolo[:),h-c:l Pyrazine (XIV”), m.p. 294-295 °C from acetone (90%). The fact that
the fusion took place in [3,4-0 manner was easily confirmed by the signifioant
low=field position of the triazole proton (9.43 ppm, H-1), similar to those re-
ported for analogous condensed systems, 12 Moreover, a Tine splitting of the lat-
ter signal was observed as a result of remarkable coupling with the pyrazole pro-
ton. Treatment of XIII with sodium azide in aqueous acetio acid at room tempera-
fure provided fimmediately the annelated tetrazole XV,'B m.p. 228-230 °C from iso~
propyl elcohsl (53%).

N

I

=

[
N

XIV xv

The IR and NMR spectra exhibited no evidence fq- azido~tetrazole :l.somar:l.zation,‘h

i.8. XV exisis entirely as the tetrazole in the solid state and in dimethylsulf=
oxlde solution,

Further experiments with the chlore compound XII have revealed that its reduction
with zine dust and acetie acid resulted in the mentioned trioycle VIII, Henoe,

the hydredehalogenation method employed alse proves the postulated structure,
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