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Reactions of 3,5-diaminopyrazoles with chalcones and ethyl a-acetylcinna-
mates lead to new polyfunctional derivatives of pyrazolo[1,5-a]pyrimidine.
The structures of the products and the mechanisms of their formation are
reported.

Reaktion mit 3,5-Diaminopyrazol-Derivaten: neue Wege zu Pyrazolo
[1,5-a]pyrimidinen

Reaktionen von 3,5-Diaminopyrazolen mit Chalconen und o-Acetylzimtsiiu-
re-Ethylestern filhren zu polyfunktionellen Pyrazolo[1,5-alpyrimidinen. Die
Strukturen dieser Verbindungen und die Mechanismen ihrer Bildung werden
dargestellt,

Pyrazolopyrimidines are purine analogues and as such they have useful
properties as antimetabolites in purine biochemical reactions™?. Moreover,
these compounds have marked antitumor and antileukemic activitya). In
previous work we have reported a variety of new procedures for the prep-
aration of differently substituted pyrazolo[1,5-a]pyrimidine derivatives®,

In this paper, the behaviour of 4-arylazo-3,5-pyrazole-
diamines 1 towards the action of a variety of o,B-unsatu-
rated reagents was investigated: la-d react with chalcones
2a-g in ethanol containing catalytic amounts of piperidine to
afford the 2-amino-3-arylazo-5,7-diaryl-pyrazolo[1,5-a]pyri-
midines 5a-z in good yield. The formation of 5 from the
reaction of 1 with 2 is assumed to proceed by a Michael
type addition of the most basic ring-N in 1 to the activated
double bond in 2. The intermediatly formed Michael ad-
ducts 3 cycliz by water elimination to give the dihydropy-
razolopyrimidines 4 which aromatize to yield the end pro-
ducts 5. - Although one may argue that the reaction of 1
with chalcones 2 may involve exocyclic or endocyclic py-
razole-N, involvement of endocyclic pyrazole-N leading to
5 was assumed based on the ability of pyrazoles to be alky-
lated at the ring-N and in analogy to previous 1it.%,

The structure of § was established by elemental analysis, IR- and 'H-
NMR-spectra which reveal a broad singlet at § = 5.82 ppm assignable to an

amino group and a multiplet at 8 7.1-8.4 ppm assigned to pyrimidine-H and
aromatic protones.
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Table 1: List of compounds 5a-z, 10a-l, and 11a-1

Comp. ref-

no fux Yisld m.p.°C M.formula Analysis calcd. / founds
° 1 M.W.

» c " N

Sa 4 80 298 €,y BN, 61.4 3.7 17.9
469.3 $1.9 4.0 17.6

5b § 60 240 Cagilagg 74.2 5.0 20.8
404.4 74.7 5.4 20.4

5S¢ 7 55 273 Caglizols® 71.5 4.8 19.5
420.4 71.9 5.3 19.5

54 7 52 260 CpqHy 7C1Ng 67.8 4.0 19.8
424.8 67.5 4.5 19.9

Se 9 40 272 CogHaglg 74.2 5.0 20.8
404.4 74.5 5.3 21.2

5t 8 35 270 €y} ,C1Ng 67.8 4.9 19.8
424.8 67.3 3.8 19.4

Sq H 75 225 c“u“nxcms 57.2 3.2 16.7
503.7 56.7 3.5 16.2

Sh § 50 237 Cy5H, oClNg 68.4 [ 19.2
1438.9 68.5 3.8 8.8

54 6 70 326 C gy CINgE  €6.0 2 18.5
454.9 65.5 4.0 18.0
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2,4-HyC-CcH,  Naphthyl 4-Cl-CGH,

The behaviour of the 5-aminopyrazoles 1 towards ethyl o
acetylcinnamates 6 was also investigated: 1 reacted with 6 in
ethanol containing catalytic amounts of piperidine to give a
mixture of ethyl 2-amino-3-arylazo-7-aryl-5-methyl-pyrazo-
lo[1,5-a]pyrimidin-6-carboxylates 10a-1 and 2- amino-6-ace
tyl-3-arylazo-7-aryl-4,5-dihydropyrazolo{1,5-a]-pyrimidin-
5- ones 11a-1. These two types of compounds are separated
by fractional crystallization. The formation of 10 and 11
from 1 and 6 is assumed to proceed via addition of the most
basic N in 1 to the a,-unsaturated double bond in 6 to give
the intermediate 7. This Michael adduct then cyclizes by
ethanol or water elimination to give the intermediate dihy-
dropyrazolopyrimidines 8 and 9, respectively, which are de-
hydrogenated under the reaction conditions to yield the py-
razolo[1,5-a] pyrimidine derivatives 10 and 11.

The structure of 10 could be established for these products
on the basis of their elemental analysis and spectral data
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Table (1): Cont.
Comp. f:_:- yield m.p.°C M.formula Analysis calcd, / found %
no. % MW,
c H X
53 8 60 245 CyqHlygClNg  62.8 3.5 18.3
459.3 62.6 3.4 17.9
Sk 8 70 285 € gl oCLN 68.4 4.4 19.2
438.9 67.9 4.2 18.6
31 5 35 300 Czs“lscmso 66.0 4.2 18.5
454.9 65.5 3.7 17,9
sm 7 60 260 C,5H0Ng 74.2 5.0 20.5
404.4 74.5 4.5 20.9
sn 7 70 288 C, H ,Br N 62.1 4.0 17.4
483.3 62.6 4.4 17.9
So 8 60 240 CogiagNg 74.6 5.3 20.1
448.4 74.3 5.7 19.6
p 12 60 265 C,eHaaN60 71.9 s.1 19.3
434.4 72.3 5.6 18.9
sg 10 65 275 oy O 2N, 68.4 4.4 19,2
438.9 68.8 4.7 18.7
33 12 58 260 C,6Ma2N 74.6 5.3, 20.1
418.4 74.1 5.7 19.7
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Table (1): Cont.

Comp. i::’ yield m.p.*C M.formula Analysis calcd: / found %
no, h M.W.
c H N
ss 1 68 280 ol N0 71.9 5.1 19.3
434.4 72.3 $.5 19.8
st 12 45 272 CygH N0 71.4 4.8 20,0
420.4 71.8 5.0 19.5
54 5 70 235 Czsﬂlgnr “60 60.1 3.8 16.8
499.6 60.% 4.3 16.4
v 7 50 275 c“unnso 71.9 5.1 19.3
434.4 7.5 5.6 19.2
Sw 8 70 230 C26H22NS°2 69.3 4.9 18.7
450.4 68.9 5.2 19.0
5% 7 75 230 C,.H, CIND  66.0 4.0 18.5
454.9 65.8 3.9 18.9
S5y 11 49 270 cuanuso 1.9 5.1 19.3
434.4 .9 5.4 18.9
5z 4 60 280 C29H21C1 “6 71.2 4.3 17.2
488.9 71.3 4.8 168
Table (1): Cont.
Comp. ref- yield M.P.*C M.formula Analysis Calc. / found ¢
mo. lux % R c " ¥
10a 6 50 210 C,H,aN0, 66.0 5.0 21.0
400.4 65.5 5.4 20.5
10b 3 ss 220 €,y N0, 66.6 5.4 20.3
414.4 66.8 5.8 13.9
10¢ 4 60 180  CpqH, N0, 64.2 5.2 19.5
430.4 63.8 5.2 19.2
104 5 58 140 C,H ,CINO, 60.8 4.4 19.3
434.8 60.6 5.0 1%.2
10¢ 4 52 240 C23H21c1ll602 61.5 4.7 18.7
448.9 62.0 5.2 18.8
o 8.
108 3 60 232 € M, CIN0, 594 4.6 18.)
464.9 59.2 4.0 18.3
. 0.
icqg S 55 230 Czs“zz“s“z 66.6 5.4 20.3
414 .4 67.1 5.1 19.9
{ . 19.6
1oh 6 50 202 Cp HpNe0, 67.3 s.7
428.4 61.8 5.2 19.2
. 18.9
104 6 56 155 CNHZANGOJ 64.9 5.4
444.4 64.5 5.0 18.4
. 19.5%
103 4 53 230 CyyH, N0y 64.2 5.2
430.4 64.5 5.7 18.9

(IR, 'H-NMR). Structure 10 seems to be logic according to
the 'H-NMR-spectra which reveal a triplet at § = 1.1 ppm
assigned to a methyl ester group, a singlet at 8 = 2.5 ppm
assignable to a methyl group and a quarted at 8 = 4.0 ppm
assigned to CH;-CH3. - Structure 11 was established based
on 'H-NMR-spectra which reveal a methyl group at § = 2.6
ppm and a NH group at 8 = 11.6 ppm.

These results, when combined with our previous results
indicate that the reaction of 5-aminopyrazole 1 with suitable
o,B-unsaturated keto compounds can be used as a conveni-
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Table (1): Cont.
C::?' i::- yi:ld M.P.*C M.formula Analysis calcd/ founds
MW, € ] ¥
10k 6 . .9
4 160 C,H, W0,y 6¢.8 5.4 18
YT 64.9 5.3 18.8
10 s . . 8.
10 65 155 C, M, M0, §2.6 5.3 18.3
460.4 §2.3 5.1 18,6
lla ¢ 25 330 CyoH, N0, 64.5 4.3 22,4
372.3 64,1 1,9 23.0
11b 3 30 320 €y H N0, 6.3 4.7 2.g
386.4 65.6 4.2 2.3
ilg [] 18 M3 CyH N0, 62.7 4.5 20.9
402.4 62,2 t.1 20,3
g s 19 283 C,4H,CINGG, 59.0 3.7 20.7
406.8 59.5 40 20.3
11 4 23 332 ¢yH, . ClNG0, 59,9 4. 20.0
420.8 €0.0 4.6 19.6
e 4 15 335 €, H,,CIN0, §7.7 3.9 19.2
436.8 $8.2 .0 189
liq s 19 340,/ N0, 65.3 4.7 21.8
386.4 64.9 s.2 213
11h 6 22 320 cp HyoN0, 66.0 5.0 21.0
460.4 66.6 5.7 20.5
114 6 20 327 CypHygNe0,y 63.4 4.8 20.2
416.4 83.5 5.1 20.5
119 4 17 kL] °21"1s“s°3 62.7 4.5 20.9
462.4 €2.2 .0 20.4
uk s 20 310y My NG04 €3.4 4.8 20.2
416.4 62.9 5.1 1.8
1m s 22 318, Hy N0, 61.1 4.1 194
432.4 61.4 5.0 19.8

ent route for the synthesis of several, otherwise difficultly
accessible pyrazolo[1,5-a]pyrimidine derivatives.

Experimental Part

Melting points: uncorrected. - IR spectra (KBr): Pye Unicam Sp-1000
spectrophotometer. - 'H-NMR spectra: Varian EM-390 90 MHz spectro-
meter, DMSO as solvent, TMS as int. reference. Chemical shifts in § units
(ppm). - Analytical data: Microanalytical Centre at Cairo University, Egypt

2-Amino-3-arylazo-5,7-diarylpyrazolo[1.5-a]pyrimidines Sa-z

A suspension of 1 (0.01 mol) in absol. ethanol (30 ml) was refluxed with
chalcones 2 (0.01 mol) and two drops of piperidine for 4-12 h, the mixture
was left to cool to room temp. The crystals separating on cooling, were
filtered off and crystallized from benzene/petroleum ether (cf. table 1).

Ethyl 2-amino-7-aryl-3-arylazo-5-methylpyrazolo(1,5-a]-pyrimidine-
6-carboxylates 10a-l and 2-amino-6-acetyl-7-aryl-3-arylazo-4 5-
dihydropyrazolof1.5-a]pyrimidine-5-ones 11a-

A solution of 5-aminopyrazole 1 (0.01 mol) and ethyl a-acetylcinnamate
6 (0.01 mol) in absol. ethanol (30 ml) and a few drops of piperidine was
refluxed for 3-8 h, cooled, the precipitate was filtered off and crystallized
from aqueous dioxane. The first fraction comprises compounds 10a-1 (cf.
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Table 2: Spectroscopic data for compounds listed in Table 1

Compound IR (ca~l)(XBr) ly-unr (€ ppm) Cospound IR (em™1) (KBr) Ig wMR (€ ppm)

Se 3400-3300 (NH3) 7.2-8.44 (m, 15H, 2CgHs, CgHy and

=
[©
9

pyrimidine-H) 3300-3200 (NH,y); 1.12 (t, 3#, CHy); 2.55 (s, 3H, CHy);

5n 3450-3320 (NH,) 2.4 (s, 3, CH): 7.2-8.4 (m, 14, 1700 (co) 3.82 (s, 3H, OCH3); 4.0 (a, 2H, CH);

CGHS' 2C°KA and pyrimidine-K) 5.88 (s, br, 24, "“2); 6.9-7.8 (=,

5y 3400-3330 (NH,) 2.6 (s, 3K, CHy): 3.90 (s, 3H, 8H, 2CqH,)
OCH,); 7.1-8.4 (m, 14H, CH,,
LY 6's 11g 3300-3000 (Nfy, 2.32 (s, 3H, CHy); 2.48 (s, 3H, CHy):
Zceﬂ‘ and pyrimidine-H)
NH); 1700 (CO) 6.06 (s, 2H, NH,); 7.04-7.88 (a,
sz 3450-3300 (NH,) 2.4 (a, 3H, CHy): 7.2-8.6 (m, 168,
9H, Cglg snd CcH,)
26684, nsphthyl protons and pyri-
midine-H) 11h 3500-3400 (NHp; 2.3 (s, 3H, CH3); 2.34 (s, 3H,
100 3500-3200 (NH,); 1.1 (¢, 3H, ester CHy); 2.28 (s, ¥H): 1700 (CO) CHy); 2.48 (s, 3H, CHy); 5.92
1700 (C0) 3H, CHg): 2.48 (s, 3H, CHg): 4.0 (s, br, 28, NBy); 6.82-7.77
(ar 2H, CH): 5.9 (4, br, 20, N, (m, 8H, 2CgH,): 11.6 (s, br, 1H,
7.02-7.80 (=, 9H, Cgls and C¢H,) LU
111 3300-3 NH,s . . . CHq); 2, . 38
104 3450-3200 (NH;); 1.8 (e, 34, CH3); 2.5 (s, 3H, CHy); b 300 (N, 2.42 (s, 3R, CH3): 2.37 (s, 3H,
NH); 1680 i 3.7 3, OCH,); 6.0
1720 (CO) 4.0 (q, 2H, CHy); 6,06 (4, br, 2H, )3 1680 (C0) Ci3) 8 (s 3
RHp): 7.18-7.52 (m, 94, Cgliy and (s, br. 2H, NHj); 6.88-7.83 (n,
H, 2C4H,); 11.42 (s, br, 1H, NH
co“a) 8 eHa)s 1 (s r )

10). Two mi of water were then added to the filtrate, the formed solid was 2 B.G. Hildick and G. Show, J. Chem. Soc. (C) 197/, 1610.
filtered off and crystallized from dioxane to yield compounds 11a-1(table 1), 3 Y. Makamizawa, Japan Pat. 1364063 (1960); C.A. 60, 531 (1964).
4 G.H. Eigemeie, A H. Elghandour, and H.M. Elshimy, J. Prakt. Chem.
331, 466 (1989).
References 5 P.G. Sammes, Comprehensive Organic Chemistry, pp. 426, 476, Eds.
D. Barton and W.D. Ollis, Pergamon Press, Oxford 1978.
1 R.A. Earl, R.J. Pugmire, G.R. Revanker, and L.B. Townsend, J. Org. 6 H.A. Elfahham, G.E.H. Elgemeie, Y.R. Ibraheim, and M.H. Elnagdi,
Chem. 40, 1822 (1975). Liebigs Ann. Chem. /988, 819. [Ph788)
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