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Reactions of 3-Aminopyrazole Derivatives with
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Synthesis and Reactions of Several New Pyrazole
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Thiocarboxamidocinnamonitrile derivatives 2a-f reacted with 3-aminopyrazole derivatives 3a-
¢ to give the pyrazole[3,2-blpyrimidine derivatives 6a-p. Compounds 6a-p were used as start-
ing material for syntheses of several heterocylic coompounds. Dehydrogenatlon of 6 gave
pyrazole(3,2-blpyrimidines 10a-d while its reaction with diethyl oxalate gave 11. Reactions of
6 with formic acid gave pyrazolopyrimidines 17a-j, and pyrazolopyrimidopyrimidinoes 18a-j.
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INTRODUCTION

During the last few years, our research group has
been interested in the chemistry of thiocyanoacetam-
ide and its derivatives (Attaby et a/, 1990; Attaby et
al, 1992; Attaby et al, 1995; Ismail et al, 1992;
Ismail et al, 1992; Riad et al, 1987) with objective of
finding new routes for the synthesis of heterocyclic
derivatives of expected biological activities.

The isolation of the pyrazolopyrimidine derivatives
6a-p, 10a-d, 11, 17a-j and 18a-j and their reported
biological activities as metabolites in purine meta-
bolism (Alexander et al, 1966; Elion et al, 1963; Hil-
dick et al, 1971, Earl et al, 1975), as inhibitors of
CAMP-phosphodiesterase (Skipper et al., 1957), as po-
tential drugs for schistosomiasis (Skipper et al, 1955)
and as antiviral agent (Saxena et al., 1990) stimulated
our interest in the synthesis of additional new deri-
vatives of the ring system.

RESULTS AND DISCUSSION

Reaction of a-thiocarboxamidocinnamonitrile 2a
with 3-aminopyrazole derivative 3a in absolute eth-
anol in the presence of triethylamine afforded a sulfur
free reaction product. Spectral data as well as ele-
mental analyses confirm the given structure (cf. Table
I and I!). Based on the above data, this reaction pro-
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duct was formulated as either the dihydropyrazolo(3,
2-blpyrimidine derivatives 5a or 6a. However the st-
ructure 6a was supported by the 'H-NMR spectral
data where the doublets for pyrimidine H-5 and H-6
protons are not detected and only singlet for pyrimi-
dine H-6 was detected (cf. Table Il). Moreover, its
mass spectrum gave m/z=313 (98.8%) which corre-
sponded to the exact molecular weight of a molec-
ular formula CoH;sNs. The formation of 6a in this
reaction was most probably proceeded via initial ad-
dition of the proton from NH in 3a to the activated
double bond in 2a to give the non-isolable intermed-
iate Michael addition product 4a. Compound 4a then
cyclised via loss of hydrogen sulfied to yield the dihy-
dropyrozole[3,2-p]pyrimidine derivative 5a which tau-
tomerizes into the final isolable dihydropyrazole(3,2-
blpyimidine derivative 6a (cf. Chart 1).

An evidence for structure 6a was obtained by its
dehydrogenation into the corresponded 10a by either
prolonged boiling in ethanol containing catalytic a-
mounts of triethylamine or ethanolic-HCI solutions (cf.
Chart 2).

A further confirmation of structure 6a was achieved
through the reaction with diethyl oxalate in ethanolic
sodium ethoxide to yield the imidazoi1,2:3',4'1pyrazo-
le[3,2-blpyrimidindion 11 whose structure was in turn,
established based on both elemental analyses and
spectral data. The IR and "H-NMR data of 11 were in
a good agreement with the assigned structure (cf.
Tables I and II). If the reaction product from 2a and
3a is 8a or 9a the reaction with diethyl oxalate
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Chart 1 tons in each case. Moreover, the mass spectrum of 6l

would have not occurred due to the non-adjacent of
the pyrimidine ring-NH and C-NH, group necessary
for completion of the reaction (cf. Charts 1 and 2).

The other analogs 2b-f also, reacted with 3a to yield
products corresponded to the addition of one molec-
ule of 3a to one molecule of each of 2b-f with the
loss of H,S molecule. The reaction products were for-
mulated as the dihydropyrazole[3,2-blpyrimidine deri-
vatives 6b-f respectively. The IR of each 6b-f showed
the presence of NH,, NH, CN and C=N groups in
each case (co. Table Il). The mass spectra of each of
6b, d, e as typical examples of the series gave m/z=
347, 358 and 303 respectively which corresponded
to the exact molecular weight of the molecular for-
mulae C,4H;,N;Cl, CsH,N,O, and C,,H,;N;O respec-
tively (cf. Table II).

In a similar behaviour, compounds 2a-f reacted
with  3-amino-5-(4'-methylphenyl) pyrazole (3b) to
give products which could also be formulated as the
dihydropyrazolo[3,2-blpyrimidine derivatives 6g-I
respectively. Structure of 6g-1 was based on both ele-
mental analyses and spectral data studies. The IR
spectra of the new series showed the absorption
bands of NH,, NH, CN, and C=N group in each case
and their 'H-NMR spectra were characterized by the
presence of the signals corresponding to pyrazole H-
4, pyrimiding H-6, aromatic protons, NH, NH, pro-

as a typical example gave m/z=333 which cor-
responded to the exact molecular weight of a molec-
ular formula C,3HsNsS of the assigned structure (cf.
Chart 1).

Compounds 2a-c,e behaved similary towards 3-
amino-5-(4'-bromophenyl)pyrazole (3c). Thus, the
reaction between 3c and each of 2a-c,e resulted in
the formation of the dihydro[3,2-blpyrimidine deri-
vatives 6m-p respectively. Compounds 6m-p were
most likely formed via the intermediacy of the Mi-
chael addition products 4 which were cyclized by
the loss of hydrogen sulfide to give bm-p via 5. Ele-
mental analyses and spectral data were the back-
grounds for elucidation of the structure of 6m-p as
previously reported for 6a-l.

Work was also, extended to study of the behavior
of 3a towards the action of other cinnamonitrile deri-
vatives. Thus, 3a reacted with a-carbox- am-
idocinnamonitrile (2i) to give a product with molec-
ular formula C,oH,(N;OCI. This formula corresponded
to the addition of one molecule of 3a to one molec-
ule of 2i (cf. Chart 3). The IR (cm”) spectrum of the
reaction product showed the presence of two NH,
(3470, 3360, 3300); CN (2225); CO (1670) and C=N
(1620) groups. This reaction product was thus for-
mulated as the Michael addition product 12a and not
14a based on similarity with the above finding for
compounds 6a-g. Compound 12a was cyclised with
treatment of ethanolic hydrochloric acid to yield 5-
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Table I. Characterization data of the newly synthesized compounds

M.P. Yield Molecular % Analysis, Calculated/Found
Comp.* color °C Yo Formula C H N S Cl Br
ba pale 275 78 CraHi5N; 72.84 4.79 22.36 - -
Yellow 72.5 4.8 225 ---- - -
6b White 285-6 68 CH ,N:Cl 65.61 4.02 20.14 o 10.21 -
65.6 4.1 20.2 - 10.3 -
6¢c Pale 280-1 70 CoH:N;O 69.97 495 20.40 - - -
Yeliow 69.9 5.0 20.5 - - o
6d Yellow 316-8 65 CoHNO, 63.68 3.9 23.40 - e ----
63.7 4.0 23.4 - - -
6e  Brown 279 73 C-H,,N,O 67.32 4.29 23.10 10.03
67.4 4.2 23.0 10.0 - -
6f Buff 293-4 75 C-H NS 63.94 4.07 21.94 ---- - ----
64.0 4.1 22.0 - - -
6g  White 305-6 72 CyH,:N, 73.39 5.19 21.40
74.0 5.2 213 - ---- -
6h Pale 300-1 79 C.oH 1 N;Cl 66.39 4.42 19.36 - 9.82 ----
Yellow 66.4 4.5 19.4 - 9.9 -
6i Yellow 270-1 71 C, HisN;O 70.58 5.32 19.60 9.60 - -
70.6 5.4 19.7 9.6 - -
6j Yellow 310-2 60 CuHiNO, 64.51 4.30 22.58 9.60
64.5 4.3 226 9.7 ---- -
6k Brown 291-3 64 CigHisN:S 68.13 4.50 21.02 - - ----
68.2 4.5 211 - - -
6l Buff 285-6 62 CisH sNsS 64.86 4.50 21.02 - - ---
65.0 4.5 21.1 - - -
6m White >3OO 58 CioHiN;Br 58.16 3.57 17.85 - ---- 20.40
58.2 3.6 18.0 - - 20.4
6n Yellow 300-1 58 CyH:N:BrCl 53.45 3.04 16.41 -—-- 8.32 18.75
53.5 341 16.5 - 8.3 18.8
60 Yellow 295-6 74 C,yH, N;Obr 56.87 3.79 16.58 - 18.95 18.95
56.9 3.8 16.9 - 19.0 19.0
6p White 300-1 59 C,;H,N;Obr 53.40 3.14 18.32 - - 20.94
534 3.2 18.3 - - 21.0
10a Pale 225 60 CioH 5N; 73.31 4.18 22.50 R - -
Yellow 73.3 4.2 225 - - -—--
10b  Yellow  >300 82  ChH,NCl 65.99 3.47 20.26 10.27
66.0 3.5 20.3 e 10.3 -
10c Pale 245-6 74 C,oH sN; 73.84 4.61 21.53 - —ean -
Yellow 73.9 4.6 21.6 - —--- —
10d White >300 62 CooH Nl 66.75 3.89 19.47 - 9.87 -
66.8 39 19.5 e 9.9 -
11 White 2456 65  CyHNO, 68.66 3.54 19.07
68.7 3.6 19.1 ---- - -—
12a Yellow 285-6 55 Cy4H,,N;OCI 62.38 4.37 19.15 - 9.71 -

62.4 4.4 19.2 9.7
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M.P. Yield Molecular % Analysis, Calculated/Found
Comp.*  color °C Yo Formula C H N S cl
15a White >300 68 CyoH ,N;OCl 62.72 3.86 19.52 —--- 9.76
62.8 3.9 19.5 - 10.0
15b White 245.7 70 Ci,HsN;OS+H,0  57.79 4.24 19.83 9.06
57.8 4.3 20.0 9.1 —-s
17a White 265-7 65 CoHi;N;O, 66.85 4.73 19.49 - ---
66.9 4.8 19.5 - ----
17b White 240-2 73 C,oH1N;O,CH 60.99 4.06 17.78 - 9.02
61.0 4.1 17.8 e 9.0
17¢ White 26302 78 C,iH1oN;Oy 64.78 4.88 17.99 - -
64.9 4.9 18.0 - ———-
17d White 290-2 72 CisHisNsO’ 61.89 4.29 20.05 - -
61.9 4.3 201 - -
17e Pale 280 60 CsH1sNO,S 59.17 4.10 19.17 8.76
Yellow 59.2 4.1 19.2 8.8 -
17f Yellow 240 74 C,H1sN;O, 67.56 5.09 18.76 —ea- -
67.6 5.1 18.8 —eam e
17g Pale 275 79 C,H3N;O,Cl 61.84 4.41 1717 - 8.71
Yellow 61.9 4.4 17.2 - 8.7
17h Yellow 257-8 63 CoHy NSO, 65.50 5.21 17.36
65.5 5.2 17.4 - -
17i Brown 275 71 CioH:N;O, 62.80 4.68 19.28 - -
62.8 4.7 19.3 - -—--
17j White 283-4 68 CioH;N;O 60.15 4.48 18.46 8.44 —ms
60.2 4.5 18.5 8.5 -—-
18a White 180-1 74 CyoH;N;O,S 70.38 4.39 20.52 - -—--
70.4 4.4 20.6 - -
18b Pale 225 59 CyoHsN;O 63.91 3.72 18.64 - 9.45
Yellow 64.0 3.7 18.7 - 9.4
18c Yellow 190-2 73 CyoH, ;N OCl 67.92 4.58 18.86 - -
68.0 4.6 18.9 - —ee-
18d Brown 230-2 57 CisH1:N;0, 65.25 3.92 21.14 - e
65.3 4.0 21.1 - e
18e White 200-2 67 CoH3N;OS 62.24 3.74 20.17 9.22 -
62.3 3.8 20.2 9.3 -
18f Yellow 220-2 59 C,Hi;N;O 70.98 4.78 19.71 —.-- -—--
70.9 4.8 19.7 - -
18g Pale 190-2 70 C,H N;OCI 64.69 4.10 17.19 - 9.11
Yellow 64.7 4.1 17.2 - 91
18h Yellow 162 74 C,,H N0, 68.57 4.93 18.18 - -
68.6 4.9 18.2 - --—-
18i Buff 220 65 CioH sNO, 66.08 4.34 20.28 - -
66.1 4.4 20.3 - -
18j White 213-2 64 C,oHsN;OS 63.15 4.15 19.39 8.86 —ae
63.2 4.2 19.4 8.9 -
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Table II. IR and 'H-NMR spectral data

F.A. Attaby and $.M. Eldin

Comp. IR {(KBr, Cm™) "H-NMR (DMSO-d,)
6a 3450, 3360 (NH,); 3240 (NH); 2200 4.98 (s, 1H, pyrazole H-4); 5.52 (s, 1H, pyrimidine H-4); 6.9-7.6 (m,
(CN) and 1630 (C=N) 10H, Ar. Protons) and 9.4 (s, br.,, 3H, NH, and NH)
6c 3450, 3380 (NH,); 3250 (NH); 2200 3.9 (s, 3H, OCH,); 5.2 (s, 1H, pyrazole H-4); 5.7 (s, TH, pyrimidine H-4);
(CN) and 1620 (C=N). 6.9-7.6 (m, 9H, ArH, s) and 9.2 (s, br., 3H, NH, and NH).
6e 3420, 3320 (NH,); 3150 *NH); 2200 5.3 (s, TH, pyrazole H-4); 5.6 (s, 1H, pyrimidine H-4); 6.8-7.5 (m, 8H, fu-
(CN) and 1630 (C=N). ryl and ArH, s) and 8.9 (s, br., 3H, NH, and NH).
6g 3450, 3350 (NH,); 3200 (NH); 2200 2.1 (s, 3H, CH,); 5.3 (s, TH, pyrazole H-4(; 5.8 (s, 1H, pyrimidine H-4);
(CN) and 1620 (C=N). 6.9-7.6 (m, 9, Ar. protons); 9.3 (s, br, 2H, NH,} and 9.7 (s, br., TH NH).
6l 3420, 3350 (NH,); 3200 (NH); 2220 2.1 (s, 3H, CHy); 3.95 (s, 3H OCH,); 5.1 (s, 1H, pyrazole H-4); 5.9 (s,
(CN) and 1620 (C=N). 1H, pyrimidine H-4); 7-7.5 (m, 8H ArH, s) and 9.7 (s, br., 3H, NH, and
NH).
6k 3400, 3350 (NH,); 3200 (NH); 2220 2.0 (s, 3H, CH,); 5.1 (s, 1H, pyrazole H-4); 5.8 (s, TH, pyrimidine H-4);
(CN) and 1620 (C=N). 6.9-7.4 (m, 7H, furyl and ArH, s) 9.3 (s, br., 2H, NH,) and 9.6 (s, br., TH
NH).
6m 3420, 3350 (NH,;); 3210 (NH);, 2220 5.15 (s, 1H, pyrazole H-4); 6.0 (s, TH, pyrimidine H-4); 6.7-7.4 (m, 9H,
(CN) and 1620 (C=N) Ar.protons); 9.4 (s, br, 2H, NH,) and 9.7 (s, br., TH NH).
60 3400, 3350 (NH,); 3200 (NH); 2200 4.1 (s, 3H, OCH,); 5.3 (s, 1H, pyrazole H-4); 6.0 (s, 1H, pyrimidine H-4);
(CN) and 1630 (C=N). 6.8-7.6 (m, 8H, Ar. protons) and 9.7 (s, br., 3H, NH, and NH).
6p 3450, 3350 (NH,); 3250 (NH); 2220 5.2 (s, 1H, pyrazole H-4); 6.1 (s, 1H, pyrimidine H-4); 6.8-7.7 (m, 7H, fu-
(CN) and 1620 (C=N). ryl and ArH, s) 9.7 (s, br., 3H, NH, and NH).
10a 3440, 3320 (NH,); 2200 (CN) and 1630 5.3 (s, 1H, pyrazole H-4); 6.8-7.6 (m, 10H, ArHs) and 9.9 (s, br., 2H,
(C=N) NH,, lost after D,O exchange)
10c 3420, 3370 (NHy); 2220 (CN) and 1620 2.1 (s, 3H, CH;); 6.9-7.6 (m, 9H, ArH's) and 9.5 (s, br., 2H, NH,, lost aft-
(C=N). er D,O exchange)
1 3200 (NH); 2220 (CN); 1700 (CO); 1680  5.25 (s, 1H, pyrazole H-4); 5.75 (s, 1H, pyrimidine H-4); 6.7-7.6 (m,
(CO); and 1620 (C=N). 10H, ArH's) and 9.8 (s, br., TH NH).
12a 3470, 3420, 3360, 3300 (two NH,); 2225 4.1 (m, br.,, 2H, two CH); 5.4 (s, 1H, pyrazole (H-4); 6.7-7.4 (m, 9H,
(CN); 1670 (CO) and 1620 (C=N). ArH's) and 9.7 (s, br., 4H, two NH,)
15a 3450, 3400, 3360, 3300 (two NH,); 2225 5.4 (s, TH, pyrazole H-4); 8-7.3 (m, 9H, ArH's) and 9.6 (s, br., 4H, two
(CN); 1710 (CO) and 1620 (C=N). NH,).
15b 3450, 3400, 3360, 3300 (two NH,); 5.15 (s, 1H, pyrazole H-4); 5.8 (s, 1H, pyrimidine H-4); 6.9-7.4 (m, 11H,
1710 (CO) and 1620 (C=N). formamide-CH and ArH's); 9.8 (s, br., 3H NH, and NH) and 10.8 (s, br.,
1H, OH).
17c¢ 3500 (OH); 3450, 3400, (NH,); 3250 (NH); 3.9 (s, 3H, 3H, OCH,); 5.3 (s, TH, pyrazole H-4); 59 (s, d 1H, py-
2780 (sat. CH); 1690 (CO) and 1625 (C=  rimidine H-4); 6.8-7.3 (m, 10H, fomamide-CH and ArH's); 9.7 (s, br., 3H
N) NH, and NH) and 10.8 (s, br., TH, OH)
17€ 3500 (OH); 3450, 3400, (NH,); 3250  2.15 (s, 3H, CHy); 5.1 (s, 1H, pyrazole H-4); 5.7 (s, 1H, pyrimidine H-4);
(NH); 2985 (sat. CH); 1700 (CO) and 6.9-7.4 (m, 10H, fomamide-CH and ArH's); 9.5 (s, br., 3H NH, and NH)
1620 (C=N). and 10.9 (s, br., TH, OH)
17h 3490 (OH); 3440, 3350, (NH,); 3250 2.2 (s, 3H, CH,); 5.2 (s, TH, pyrazole H-4); 6.0 (s, TH, pyrimindine H-4);
(NH); 2980 (sat. CH); 1700 (CO) and 6.8-7.3 (m, 9H, fomamide-CH and ArH's); 9.2 (s, br., 2H NH,); 9.7 (s,
1620 (C=N). br., TH, NH) and 10.6 (s, br., TH, OH)
18a 3300, 3250 (two NH); 1680 (CO) and 5.4 (s, 1H, pyrazole H-4); 5.8 (s, 1H, pyrimidine H-4); 6.1 (s, 1H, py-
1625 (C=N). rimidine H-2); 6.9-7.6 (m, 10H, ArH's); 9.4 (s, br., TH, NH); and 9.7 (s,
br., TH, NH).
18b 3250, 3150, (two NH); 1690 (CO) and 5.1 (s, 1H, pyrazole H-4); 5.6 (s, 1H, pyrimidine H-4); 5.8 (s, 1H, py-
1620 (C=N). rimidine H-4); 6.8-7.3 {m, 9H, furyl and ArH's); 9.9 (s, br., 2H, two NH).




Reactions of 3-Aminopyrazole Derivatives with Cyanothioacetamide

Table 1l. Continued.

335

Comp. IR (KBr, Cm™) 'H-NMR (DMSO-d,)
18d 3250, 3200, {two NH); 1690 (CO) and 5.3 (s, TH, pyrazole H-4); 5.6 (s, TH, pyrimidine H-4); 5.9 (s, 1H, py-
1630 (C=N). rimidine H-4); 6.7-7.4 (m, 8H, furyl and ArH's); .85 (s, br., 2H, two NH).
18f 3300, 3250 (two NH); 1690 (CO) and 0 (s, 3H, CH;); 5.3 (s, TH, pyrazole H-4); 5.7 (s, 1H, pyrimidine H-4);
1625 (C=N). 6.0 (s, TH, pyrimidine H-2); 6.8-7.5 (m, 9H, ArH's); 9.7 (s, br., TH, NH)
and 9.9 (s, br., TH, NH).
18g 3300, 3250, (two NH); 1685 (CO} and 2.1 (s, 3H, CHs); 5.4 (s, 1H, pyrazole H-4); 5.9 (s, TH, pyrimidine H-4);
1625 (C=N). 6.3 (s, TH, pyrimidine H-2); 6.8-7.3 (m, 8H, ArH's); and 9.98 (s, br., 2H
two NH).
18i 3250, 3150, (two NH); 1695 (CO) and 2.2 (s, 3H, CH,); 5.3 (s, TH, pyrazole H-4); 5.8 (s, 1H, pyrimidine H-4);
1630 (C=N). 6.1 (s, TH, pyrimidine H-2); 6.9-7.5 (m, 7H, furyl and ArH's); 9.85 (s, br.,
2H two NH).
NH; " (
- + Ar-CH= C N NH- NH- C H
ph/[\N/NH “CONHy ’[N/“ =T ] Z __ Heoow r{
ArTN-N CN CONH2
3a 2i,Ar=CgHy4-Cl-p 12! Ar
J, Ar=CyH3 S-ox [128)] et ‘6
g-i K|
EtOH|HCI 1
HCOOH
H CcN 15
N\/j\CONHz- Ny NH2 H H 9“
N N N
Ph,[\N,NH Ar phJ: N/N\:[conm =) N -Hy 0 [—’/ | N=C-H
Ar A SyoN NH AP TSN CONMHy
14 13a,b Ar O Ar
18 17
-2H

Ny -NH2
PhI\N/N = CoNHz
Ar
15a, Ar=CgH,-Cl-p
b, Ar=C4H3S ~ o<

Chart 3.

amino-7-(4-chlorophenyl)-2-phenylpyrazolo[3,2-5]
pyrimidine-6-carboxamide 15a most likely formed via
the intermediacy of the dihydropyrazolo[3,2-b]py-
rimidine derivative 13a. The IR spectrum of 15a show-
ed the absence of the CN group and this indicating
that this group involved in the cyclization step (cf.
Chart 3).

In contrast to the behavior of 2i with 3a, the a-car-
boxamidocinnamonitrile derivative 2j also, reacted
with 3a to give a product with molecular formula C
17H:3NOS. The IR spectrum of this reaction product
showed the absence of the nitrile function while its
"H-NMR spectrum did not revelaed any pyrimidine
protons. This reaction product was formulated as 5-
amino-7-(2'thienyl)-2-phenylpyrazole(3,2-5]
pyrimidine-6-carboxamide (15b). Compound 15b was

17,18 a, Ar= CgHg
b, Ars CgH,-Cl-p
€., Ar= CgH,-OCHq -p
d, Arz C; Hq O-ox
€ A=C HyS-0x

17,18 t ,Ar=CgHg
g.Ar=CgH, -Cl-p
h,Ar=CgH, -OCH, -p
i,Ar=C; Hq0-o0x
i.Ar=C, H3S-0e

17,18f—j ; Ar'=

Chart 4.

17,18 a-¢ ; ArzCgHg CgH,-CH3-p

most likely formed via the intermediacy of the Mi-
chael addition product 12b and the corresponding in-
termediate dihydropyrimidine derivative 13b which
underwent dehydrogenation into 15b under the ap-
plied reaction conditions (cf. Chart 3.)

The enaminonitrile moiety in compounds 6 was u-
tilised for builiding an additional fused heterocycle.
Thus, compounds 6a-c,e,f and 6g-i kI reacted with
anhydrous formic acid to yield products with molec-
ular formulae corresponded to the addition of one
molecule of formic acid to one molecule of each of 6.
The IR spectra of these reaction products showed the
disappearance of the CN group and instead one car-
bonyl and a strong OH band were observed in each
case. The reaction products were formulated as 5-
formamido-6-carboxamidopyrazolo[3,2-b]pyrimidine
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derivatives 17a-j most likely formed via the in-
termediate of 16 respectively (cf. Chart 4). The iso-
lation and characterization of 17a-j have not been re-
ported in literature. Compounds 17a-j could, in turn,
be cyclised by the action of a mixture of acetic acid-
acetic anhydride, via the loss of water to yield the
corresponding pyrazolo[1,2;4',5'pyrimido[4,5-dlpy-
rimidinone derivatives 18a-j in good vyields (cf. Chart
4). The IR spectra of 18a-j showed the presence of
bands related to NH, ring CO and C=N group in
each case (cf. Table II); Singlets of pyrazole H-4, py-
rimidinone H-2 and pyrimidine H-4 were also de-
tected in the 'H-NMR spectra of these derivatives.

Compounds 17 (and hence 18) could also be ob-
tained via another route by the action of formic acid
on the corresponding 15. Compounds 17 and 18
formed via this route were found completely identical
in all respects as 17 18 formed via the reaction of the
corresponding 6 with formic acid followed by cycl-
ization (cf. Chart 4).

EXPERIMENTAL

All melting points are uncorrected. IR spectra (KBr
discs) were recorded on a Pye-Unicame sp-1100
spectrophotometer. 'H-NMR spectra in DMSO-d, or
CDClI, were recorded on a Varian EM 390-90 MHz
and Gemini 200 MHz spectrometers using TMS as an
internal standard and chemical shifts are expressed as
(dppm) units. Microanalyses were performed at the
Microanalytical Center of Cairo University using Per-
kin-Elmer 2400 CHN Elemental Analyzer. The mass
spectra were recorded at 15 eV using Hewlett-
Packard (GC-MS) Model 5988 A spectrometer.

Synthesis of 6a-p, 10a-d, 12a and 15a,b (General pro-
cedure)

A solution of each of 3a-c (0.01 mole) in absolute
ethanol (30 ml) containing triethylamine (0.5 ml) was
treated with each of 2a-j (0.01 mole) and the reaction
mixture was heated under reflux for 2~3 hours. The
solid products separated either while the solution was
still boiling or after cooling were filtered off and then
recrystallized from the ethanol the give 6a-p, 10a-d
and 15a,b (cf. Tables | and II).

Cyclisation of 12a into 15a

A solution of 12a (1 g) in absoluted ethanol (30 ml)
was treated with concentrated hydrochloric acid and
the reaction mixture was heated under reflux for 5
hours. Addition of cold water gave a solid product
which was filtered off, washed with water then crys-
tallized from ethanol to give 15a (cf. Tables | and 1I).

Synthesis of 10a-d (General procedure)

F.A. Attaby and S.M. Eldin

A solution of each of 6ab,gh (1 g) in absolute
ethanol (30 ml) was treated with concentrated hy-
drochloric acid (5 ml) and the reaction mixture was
then treated under reflux for 3 hours. The solid pro-
ducts obtained after cooling were filtered off, washed
with water then recrystallized from the ethanol to
give 10a-d respectively (cf. Tables I, II).

Synthesis of 11

A solution of 6a (0.01 mole) in sodium ethoxide
(prepared from 0.01 atom of sodium metal in 30 ml of
absolute ethanol) was treated with (0.01 mole) diethyl
oxalate. The reaction mixture was heated under reflux
for 6 hours and then cooled and poured onto ice-cold
water, the solid product were filtered off, washed with
water then recrystallized from the proper solvent to af-
ford compound 11 (cf. Tables | and 1I).

Synthesis of 18

A mixture of the appropriate 17 and acetic
anhydride/acetic acid (20 ml 1:1) was heated under
reflux for 5 hours. The reaction mixture was cooled
and poured onto ice-cold water. The solid produced
were filtered off and then recrystallized for ethanol to
afford 18 (cf. Tables | and 1I).
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