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SUMMARY 1

PART T

The condensation of ethyl benzoylacetate or ethyl aceto-
acetate with phenyl hydrazine gave B—methyl/ﬁhenyl—ﬁ-phenyl—
2-pyrazoline-5-ones ( Ia and b).

Hichael zddition of 1,2-diphenyl-Z~pyrazolin~-S-one (Za) to
some chalcones (I a2 - c¢) gave the ITichael adducts 4-L{-(phenacyi)

benzyi ] ~1,3-diphenyl-Zepyrazolin-S-one derivatives (III a-c).

Condensation of the Michael adducts (III a-c) with hydrazine
hydrate or phenyl h; trazine, in hoiling ethanol, gave the
corresponcing hydrazones (IV a-f), while in boiling acetic zcid
it gave decompositvion troducts of (Ia) and 1-acetyl/phenyl-3,5-
diaryl~2-pyrazolines (V a~f) which were prepared authentically
by treatment of hydreszines with ¢halcores (II a-c) in boiling

acetic acid.

Condensation of zdducts (III a~c) with hydroxvlamine in

boiling ethanol gave the correspording oximes (VI é-c)

Reduction of adducts (III a-c) with zinc dust in acetic
acid gave 4-[04-(ﬁ— iydroxyphenethyl) benzvl] -1,3-diphenyl-

2-pyrazolin-S5-one derivatives (VII a-c¢)

Treatment of the adducts (III a-c) with Crigrard reagents,
gave the correspondins tertiary alcohols 4—[b&-(ﬁ~aralkyl—
P—hvcroxypke“etﬂ"l) berzyl 1] —1,B—diﬁhe:yl—E—pyrazolin—50ne

cerivatives (VIII a~1i)
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PART 1I7:

Formylation of 143~diphenyl-2-pyrazolin-5-one (Ta) by
dimethyl formamide and Phosphoryl chloride mixture gave 5-
chloro-ﬂ,B—diphenyl—ﬂgrpyrazo1-4—carboxildehyde (IX), and
1,3-diphenyl-4-formy1-2—pyrazolin—5-one (x).

KEnoevenagel condensation of the Aldehyde (IX) with aceto-
phenone or p-methylacetophenone gave 3-(5-chloro-4,3-dipheny1—
1§rpyrazol—4—yl)—1-phenyl/p-tolyl-prep—E-en-1-ones (XXa and b)
and aldehyde (X).

Condensation of chalcones (XIa and b) with hydrazine
hydrate in boiling ethanol or acetic acid gave 4-~(3-phenyl/
p—tolyl-2-pyrazolin—5—y1)-5—chloro/oxo-ﬂ,3-dipheny1-1§rpyrazoles
(XITIa and b), and 4-(1-acetyl—B—phenyl/p-tolyl~2-pyrazolin~
5—yl)-5-chloro—1,B-diphenyl-ig-pyrazoles (XIIc and d), but with
pﬁenylhydrazine at the same conditions save 4-(1-phenyl-3-
phenyl/p-tolyl—?—pyrazolin-S—yl)-5—chloro-1,B-diphenyl—ﬂg-pyra-
zoles (XIIIa and b). However, with hydroxylamine in boiling
ethanol gave B-(S—chloro-ﬂ,3-diphenyl-1§-pyraz01-4-31)—p—hydroxyl;
aminopropiophenone oximes (XIVa and b), while in acetic acid
alone gave 3—(5~chloro—1,3-diphenyl-1§¢pyrazol-4—yl)-3-oxo—
bropionitrile (XV), and 3-(1,3-diphenyl—S—oxo—ﬂgfpyrazol-#-yl)-
p-tolyl~prop-2-enoxime (XVI) respectively. -

On the other hand, reaction of the chalcones (XIa and b)
with sodium methoxide, ir boiling nethanol, gave 3-(1,3-di-
phenyl—5~methoxyaﬂgnpyraz01-4-y1)—1—phenyl/p-tolyl—prop-2—en-
1-ones (XVIIa and b).
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- iii -
Chalcomes (XIa and b) were easily'cleaﬁed on treatment
with aqueous ethanolic potassium hydroxide solution to give
a mixture of aldehyde (X) and acetophenone or p-methylaceto-

phenone.

Treatment of chalcones (XTa and b) with Grignard reggents
at 25°C, gave 3-(5—chloro-1,B-diphenyl—ﬂgrpyrazol-4—y1)-1-
aralkyl-prop-2-en-1-o0ls (IXViIIla-c).

However, chalcone (XIa) with methyl magnesium iodide in
boiling dry ether gave 1y3-diphenyl~6-methyl pyrazolopyran (XTX)
which is authentically obtained by treatment of propenol (XVIIIa)

with boiling ethanol containing few drops of piperidine.

Priedel-Crafts reaction of chalcones (XTa and b) with
aromatic hydrocarbons, underwent fission of the exocyclic double

bond to give the chlorocaldehyde (IX).

Fusion of chalcones (¥Ia and b) with p-toluidine at 1230°¢
gave a mixture of 1,5-dipheny1-5-p—tolyl amino pyrazole (XX) and

the corresponding Schiff's base (XXIa and bv).

Bromination of the chalcones (XIa and b) with bromine in
acetic acid zave 2,3—dibromo-5-(5-cﬁloro—1,5-diphenyl-1§-
Pyrazol-4-yl)-1-phenyl/p-toliyl propan-1-ores (XXIIz and b)
which were dehydrobrominated by ethanoclic potassium hydroxide
to give 5—(4,5—dihyﬁro-1,B-diphenyl—B-oxo—ﬂgfpyraz01-4-yl)-
1=phenyl/p-tolyl-prop-2-syn-1-ones (¥XIIIa and b).
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- iv -
Condensation of the dibromides (XXITz2 and b) with hydrazine
hydrate or phenyl hydrazine in acetic acid gave 5-(5-chloro-1,3-
diphenyl-1§fpyrazol—4-yl)-1—acetyl/phenyl-}—phenyl/p—tolyl—ﬂgr
pyrazoles (XXIVa and b). However, with hydroxylamine in acetic
acid the dibromides gave 3-(5—chloro—1,B-diphenyl—qgrpyrazol-A-
yl)~1-phenyl/p—tolyl-prop-E-enoximes (XXVa and b), but they
underwent debromination under Friedel-Crafts conditions to give

the corresponding chalcones (XIa and b).

Epoxidation of the chalcones (XIa and b) with hydrogen
peroxide, sodium hydroxide mixture in methanol gave 3-(5-chloro~
1,B-diphenyl-ﬂgrpyrazol—#—yl)-1-phenyl/p-tolyl-?,5-9p0xypr0p&n—1—
ones (XAVIa and b),

The epoxides (XXVIa and b) gave the aldshyde (X) and
p—(#,s-dihydro—1,B-diphenyl—5—oxo—1§7pyrazol—4~y1)-cx—hydroxydx-
P-tolyl propionic acid (XxvII), respectively, under the action

of agueous ethanolic sodium hydroxide.

Unexpectedly, the Grignard reagents, added to the epoxides
(XXVIa and b) to give 1=(S5-chloro— ﬂ,B-dlphenyl—ﬂH-Dyraz01-4-y1)--
pPropan-2-ol (XXVIII) or CK-(5-chloro-ﬂ,B-diphenyl-ﬁgypyrazol-4-
¥1) acetic acid (XXax) respectively.

Base-catalyzed cycloaddition of some active methylene
compounds to chalcones (XIa and b) in presence of sodium

ethoxide at 25°C gave the expected Michszel adduects:
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With ethyl acetoacetate it gave ethyl 3-phenyl/p-tolyl-5-
(5—chloro—1,3—diphenyl—1§rpyrazol—4—y1)-oxo—cyclohex—E-en—S-
carboxylate (XXXa and b), while with ethyl cyanoacetate it gave
2-cyano-3—(5-chloro-ﬂ,B-diphenyl—igrpyrazol-4-y1)-prop—e-enoic
acid (XXXI); however, chalcone (ZIa) with ethyl cyanoacetate in
ethanol containing few drops of piperidine gavezx-(5—cyano—1,3—
dipheny1-6-ethoxyhﬂgrpyrazolopyran)~acetophenone (XIXX11).
Acetylacetone cyclized with the chalcone (XIa) to give 2-methyl-
3,6,6a~trihydro-5,7, 9-tr1phenyl—6H—(1)—benzopyrano (3, H4—c)~1H-
pyrazol-3-one (XXXIII).

On the other hand, chalcones (XIa and b) with cyclohexanone
gave 3—aroyl-2,4—bls-(S-chloro—1,B-diphenyl-ﬂggpyrazol-4—yl)—
2,3,4,5,6,7,8 -heptahydrobenzopyran (XXYIVa and b).

Base-catalyzed cycloaddition of some active methylene
compounds to chalcones (XIa and b) in presence of ammonium

acetate at 130°¢C gave many interesting unexpected products:

With ethyl cyanoazcetate it gave 6-phenyl/p-tolyl-2-o0x0-
1,2,3,4—tetrahydro—4—(5-chloro—1,B-diphenyl—ﬂgrpyrazol-4—yl)—
nicotinonitriles (XXXVa and b), while, with ethyl acetoacetate
it gave o(-(1,B-diphenyl—S—carbethoxy—s-metﬁyl-ﬂgrpyrazolo—
(3, 4-c)-pyr1d1n—4—yl)~acetonhenone derivatives (XXVIa and b).

However, with diethvlmalonate it gaveCK—(4,5,5,7-tetrahydro—
1,B—diphenyl-B-carbethoxy—G—oxo-ﬂg—pyrazolo(5 bec)-pyridin-4-yl)-
acetophenone or p-methylacetophenone (XXXVITa and b).
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With cyclohexanone 1,5~dipheny1-4—(2—oxocyclohexyl)-1§fpyrazolo
(3,4-c)-pyridine (XXXVIII) was obtained. Condensation with
1,3-diphenyl-2-pyrazolin-5-one gave 1,3-diphenyl-4-(4,5-dihydro~
1,3-dipbenyl—B—oxo-ﬂgfpyrazol—#—ﬂgrpyrazolo—(5,4—c)-4,7dihydrb
pyridine (XXXIX).

All new products were established by correct elemental

analysis, and IR, 1H-1‘H‘TR and 150—1@&12 spectrzal data.
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CHEMISTRY OF 2-PYRAZOLIN-5-0ONES

Structure:

The structure of PYrazolinones has been very extensively

studied using ultraviclet and infrared absorption spectra.

The stretching frequency of carbonyl group in pyrazo-
linones is expected to be influenced both by its presence
as a part of the 5-membered ring, as well as by its conjuga-
tion with the adjacentrnitrogen. There is no simple way of
Predicting exactly in which region it will absorb, However,

(1)

Gagnon et al studied the I.R. spectra of a series of
4-alkyl—1,3-diphenyl—5-pyrazolones and observed a character-
istic absorption at (1710-1705 cm—I), which they attributed
to the carbonyl stretching frequency and from which they
concluded the existance of these Pyrazolones in the ketonic
form. Carbonyl absorption was absent, however, in 3-phenyl-
5-pyrazolones investigated by the same authors(z) they
assigned the enolic structure to these pyrazolones. Further-
more, they noted the existance of absorption bands at (1600-
1590 cm_l), which they attributed to the cyclic C=N group
by analogy to an assignment reported by Randal‘EE‘Eé(B),

who observed the presence of such a band at about 1610 cm“1

for 3-methyl-5-pyrazolone.
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