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Abstract - Severazl new pyrrolidinepyrazolidinedione, pyrrolid-
ino=- ﬁ@—pyrazolinedione and pyrrolopyrazoledione derivatives
were synthesised via the reaction of different arylhydrazones
with N-arylmaleimides. The structures of the synthesized het-
erocyclic derivatives were established on the basis of elemental

analyses and spectroscopic data studies,

The considerable biclogical activities of pyrazole derivatives as antipyretic7—3,

active CNS regulantsa—s, bactericstatic, bscteriocidal and fungicidal7_g agents
stimulated our interest for the synthesis of several new derivatives of this ring
system, In previous work from this labcratory1D we have recently reported a neuw
procedure for the synthesis of pyrrolidinopyrazeolidine and pyrrolinecpyrazole der-
ivatives, Ouwing to the great biological activities of the compounds contasining the
(-CO-NH-CO-} and (-CO-NR-CO-) moieties, as very effective and persistent foliage
11,12
¥

furngicides certazin samples of the saturated pyrrolidinopyrazolidine derivat-

ives were required for a medicinal chemisiry programme. In conjunction with our

10,13 we Teport, here, on the reaction of f~arylmaleimides with diff=-

previous work
erent arylhydrazones as 4~electron three atomic centers in dipolar cycloaddition
reactions. Thus, it has been found that the phenylhydrazone derivatives 1a-d re-

acted with Nep-methoxyphenylmaleimide {2a) in boiling toluene or by fusion of the
-/

reactants to give the two reaction products 3 and 4 in each case. Compounds 3a-d
~ ~ ~
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were assigned the pyrrulidino[S,a—d]pyrazulidine-Z,E-dione structure, while comp-
oundgs iawd were assigned the pyrrolidin0[3,a—d]— ggz-pyrazuline-z,ﬁ-dinne structure
based on elemental analyses and spectroscopic data. Thus, the IR spectra of gp-d
revealed absorption bands at 1790-1720 and 1710-1B90 cmu1 attributed to the pres-
ence of the (~C0~NR=LCO-) grouping besides the band related to the presence of the

1. The 1H NMR spectra of both EP and ic, as typical ex-

NH group at about 3200 com”
amples of the series, revealed signals at { §ppm) 2.38 (s, 3H, DCHS); 3.4 (s, 3H,
BCH3); 3.8 (s, 3H, UEHS); 7.25-7.95 {m, %24, Ar‘Hs); B8.5-B,7 (m, 3H, pyrazolidine
H-3, H-4 and H=5) and 9.1 (s, br, 1H, NH). On the other hand, the IR spectra of
ia-d revealed only absorption peaks related to the presence of the (~-CO-NR-CO-)
grouping while the band zttributed to the presence of the NH group was entirely
absent. The 'H NMR spectra of 6ath 4b and 4c revealed signals at ( §ppm) 2.42 (s,
3H, DEH3); 3.38 (s, 3H, OCH3); 3.75 (s, 34, DCH3); 4.8 (d, 1H, pyrazoline H~4):

5.2 (d, 1H, pyrazoline H-5} and 6.57.7 (m, 124, Ar'Hs).

An uneguivocal support of the structure of ﬁp—d was achleved by thelr synthesis
through another route by boiling the solution of campoundsiga-d in bromobenzene
for 4 h (cf. experimental part). Maoreover, both compounds 3a-d and 4a-d were con-
verted into the same pyrrolina[3,4—d]pyrazule—2,E—dione derivatives EF_U cn boil-

ing their scluticns in nitrobenzene for 4 h,

In contrast to the behaviour of lﬁ-d toward 2a, the arylhydrazone derivatives

lF,F reacted mith,Ea, under the similar experimental conditions, to yield only the
pyrrolidino [3,4-d]pyrazolidine-2,6-dione derivatives 3e,f respectively. The str-
ucture assigned for Se, T was based on the same grounds as previously described

for 3a-d. The
-~

H NAR spectrum of 3e revealed signals at { §ppm} 2.38 (s, 3H, OCH3);
6.5-7.45 (m, 13H, Ar‘Hs); 8.5-8,7 (m, 3H, pyrazoclidine H=3, H-4 and H~53}; 8,9 (s,
br, 1H, NH) and 9.3 (s, 1H, OH). Moreover, compound ge could be converted into the
pyrrolinopyrazcledione derivatiuslge on boiling its solution in nitrobenzene for

4 h. The 'H NMR spectrum of Se Tevsaled signals at (§ppm) 2.41 (s, 3H, OCH,);

8.8-7.9 (m, 13H, Ar‘Hs) and 9.8 (s, 1H, OH),

In contrast to the behaviour of Za toward 1a-f, the N-arylmaleimides 2b,c reacted
A -~ as
with the arylhydrazone derivativeslla—F in a molar ratic of 1:1 to afford the

pyrrolidino B,a—d]pyrazolidine-Z,B—dicne derivatives Ba-f and Zﬁ—f respectively,

All the synthesised compounds gave also correct molecular ions in the mass spectra.

Several new, otherwise difficult to obtain, pyrrolidino h,a-djpyrazulidine-Z,S»
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dione, pyrrolidinc[B,Q-d]—Z}z—pyrazoline—2,6~dione and pyrrclino[l,é-d]pyrazole-
2,6-dione derivatives with different functional substituents are now available

for biological activity studies.

EXPERIMENT AL

Melting points are all uncorrected. IR spectra were recorded (XBr) on a Pye Unicam
SP=1100 spectrophotometer. 1H NMR spectra were recorded on a Varian EM-380 90 MHz
and VYarian XL-200 MHz spectrometers using DMSD—d6 as a solvent and TMS as an int-
ernal standard, Chemicsl shifts are expressed as ppm units. The microanalyses

were performed by the microanalytical centre at Calre University.

Reaction of 1a-f with Za:

A solution of each of la-f (0.01 mol) ang 22 (0.01 mol) in toluene (30 ml) was
heated to boiling under reflux for 4 h, then the solvent was evaporated in vacuc.
The remaining solld product was triturated with ethanol foullowed by crystallizat-
ion from ethanol to give compounds ga-f. Concentration and cooling of the mother-
liguor gave compounds £a~d {cf. Table 1).

The same compounds ga-f and ﬁa—d could also be obtai%ed in good yields by heating
a solid mixture of each of La—f and 2a in an oil-bath for 90 min then proceeding

as above (bath temperature, 160-180°C).

Conversien of 3a-d into da-d;

A solution of ezch of Ea-d {1 g) in bromobenzene {30 ml) was heated under reflux
for 4 h followed Dy evaporation of the solvent in vacuo. The remaining solid pro-

duct was triturated followed by crystallization from sthanol to give 3a—d.

Conversion of JIg=d and d4a-d into Sa-d:

A soluticn af egach of 3a~d and 4a-d (1 9) in nitrobenzene (25 ml) was heated under
reflux for 4 h, The sclvent was evaporated in vacuwo and the solid that separated
was triturated,then crystallized from ethanol to give compounds Sa-d (cf, Table ).
Applying the same procedure compounds ge,f could be converted into compounds‘ge,f

respectively (cf. Table 1).

Reaction of la=f with 2b,c:

A solution of each of 1a-f {0.01 mol) and each of 2b,c (0,01 mol} in toluene (30
~
ml) was heated under reflux for & h, then the solvent was evaporated in vacuo. The

solid product thus formed was triturated from ethanol followed by crystallization
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Table 1: Cheracterization data of compounds 3a-f, 4a-d, 5a-f, Ba-f and Ta-f
~ ~ —~ ~ ar

CDmD? Mo e Yield tol. Formula % pnalysis, Calcd. (Found)
ey (B c H N c1
3a 235-6 45 CogH o 05Ny 67, 72(67.90) 4,74(4,682) 8.48 {49,50) -
30 229-30 50 CogtogleNy 67.97(68,10) 5.44(5.52) 9.15 {9, 22) -
gc 2378 35 C25H25D5N3 67.97(67,85) 5,44{5,50) 8,15 (9,20) -
30 2726 25 Conton0gh s 66.25(66,35) 5.52(5.45) B8.85 (8.72) -
3e 267 75 Loyl 570,4N5 69.39(69.44) 5,06(5,20) 10,12(10.18) -
3f 224 70 CogHops0giy 67.41(67.53) 5,16(5.22) 9,43 (9.54) -
43 210-11 40 CoglaglsNs 68.02(68.21) 4.30(4.42) 89.52 (9.55) -
ip 2086 25 CogHozlsgNs 68.27(68.42) 5.03(5.12) 9.19 (9.26) -
&e 219 35 CogHoslgNy 68.27{68.34) 5.03(5.24}) 9.19 (9, 32) -
4d 209 25 Coptog0gN 3 66,52(66.66) 5.13(5,20) 8.62 (8.75) -
Sa 253-5 95 CogHy 705Ny 68.33(68,44) 3,87(4,.006) 9,55 (8.62) -
sb 278-¢ 90 CogHoq05Ms 68.57(6B,72} 4,81(4,80) 9,23 (9,40) -
Sc 271 93 CogHnq GgN 68,57(68,67) 4.61{4,75) 9,23 (9.38) -
Sd 280-1 90 c27H2305N3 B6,80(66,92) 4,74(4,85) 8,65 (8,78) -
Se 262 85 CopHya0,4N5 70.07(70.20) 4.13(4.25) 10,21(40. 35) -
5f 257 92 Cogtyglsis 68.02(68.25) 4.30(4.45) 9,52 (9,36) -
Ea 225 75 Loty glaNaCtl B4.35(B4,45) 4.02(4,15) 9,38 (9.55) 7.93{8.10)
BB 240 70 CZEHEZDaNBCl 64, 72(B4.88) 4,74(4,82) 9,08 (9.15) 7.65(7.80)
6c 200 70 C,gH5,0,NCL B4, 72(64.75) a4.74(4.80) 8,06 (0.10) 7.66(7.70)
Bd 226 65 CogHpn0gNyEL  63.22(63.35) 4.86(5.00) 8.51 (B.62) 7.19(7.25)
Ge 240 75 CoaH,g05NaCL 65.79(65.88) 4.29(4.40) 10.01(10.20) 8,46 (8,55)
6f 219 70 EEaHEDDaNEEl 64,07(64,20) 4.45(4,52) 9,34 (89.45) 7.83(8.00)
7a 205 65 CogBiglsNa 69,73(69,85) 4.60(4,72) 10.16{10, 24) -
78 263-4 B8O CogH 30,05 69,93(70.12) 5,36(5.44) 9,79 (9,80) -
Jc 216 70 o540, 69.93(70.10) 5.38(5.50) 9.72 (9.82) -
79 229 50 EgHo505N 67,97(68,13) 5.44(5,60) 9,15 (9.22) -
ZE 265-6 75 Cogt g0sN g 71.68{71.76) 4.,93(5.10) 10,90(10.98) -
af 237-8 68 Cogtpq0gNg 659.39(69,42) 5.06(5.14) 10.12(10,23) -

All compounds are colourless except 4as-d, pale yellow and/ga—f, light brown,
o~
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from ethanol to give compounds Ba-f and 7a-f respectively (cf. Table 1},

A
The same compounds Ea—f and 3a—F could also be synthesised when a solid mixture
of each of La—F and each of 2b,c wes heated in an 0il-bath at 150-180°C for 9o

min then proceeding as above,
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