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Abstract [ ] 4-Acetylantipyrine 1 underwent condensation with 4-formyl-antipyrine 2 to
give 3. Condensation of either 3 with 1 or 1 with 2 in a molar ratio of (2:1) afforded
4. Cyclization of 4 in the presence of PPA and ammonium acetate or 4-aminoantipy-
rine in the presence of glacial acetic acid gave 5-7. respectively. Claisen condensation
of 1 with ethyl acetate and diethyl oxalate afforded compounds 8-10. The reaction of
1 and 2 with indole in ethanol/conc. hydrochloric acid was also investigated.

keywords [ ] Antipyrine. antipyretic, polyphosphoric acid.

Antipyrine was one of the first major synthetic
compound to be used in medicine as an analgesic
and antipyretic drug”. The 4-substituted derivatives
of antipyrine were reported to be more active and
less toxic than the parent drug’ ™.

In the present work. the interest emphasized the
synthesis of some new 4-substituted antipyrine as
potential antipyretic-analgesics.

Thus, 4-acetylantipyrine 1 having an active methyl
group easily, underwent condensation with 4-formyl-
antipyrine 2 to give 1.3-di(antipyrin-4-yl)-prop-1-ene-
3-on¢ 3. On the other hand, condensation of 1 with
2 in 2:1 molar ratio. lead to the formation of 1.3.5-
tri(antipyrin-4-yl}-pentan-1.5-dione 4. The IR spec-
trum of 3 showed absorption bands at 1715¢m ™
-CH»CO. 1670 ¢cm ' (CO-antipyrine) and 1640 cm !
(C=N). its '"TH-NMR showed signal at § 3.2 (-CH.-
CO-R). In order to obtain a further proof of the
structure of 4, this compound was prepared inde-
pendently by condensation of 3 with 1.

The accessibility of the compound 4. and the be-
haviour of 1.5-diketones towards dehydrating agents
and ammonia, as routes to 14-pyran™® and 14-di-
hydropyridine®” derivatives, respectively motivated
me to study its behaviour towards polyphosphoric
acid (PPA), ammonium acetate and 4-aminoantipy-
rine. Thus, compound 4 was subjected to cycliza-
tion in the presence of PPA to give 4H-24.6-tri(anti-
pyrin<4-yl)-pyran 5. Its IR spectrum showed absorp-

tion bands at 1670cm ' (CO-antipyrine) and 1640
cm ' (C=N) and lacked the absorption of (-CH:-
CO). On the other hand. treatment of compound
4 with ammonium acetate and 4-aminoantipyrine
in glacial acetic acid afforded 6 and 7. respective-
ly.

In the present study the Claisen condensation of
4-acetylantipyrine 1 with ethyl acetate and diethyl
oxalate have been utilized to obtain some new 4
substituted-antipyrine. Therefore, compound 1 was
subjected to Claisen condensation with ethyl acetate
to give 4-acetoacctylantipyrine 8 in poor yield, the
structure of which was supported by the IR spec-
trum which showed bands at 3480-3420 cm ' (OH,
enolic) and 1685¢cm ' (CO. B-diketonce).

Condensation of 1 with dietyl oxalate in the pre-
sence of sodium ethoxide afforded ethyl (4-oxaloacet-
yh-antipyride 9, its structure was confirmed by IR
and 'H-NMR spectra. On the other hand, Claisen
condensation of 1 with diethyl oxalate in a molar
ratio of 2:1 yielded 10. The formation of 10 finds
analogy with that reported by Finar” on the con-
densation of diethyl oxalate with acetophenone and
with that reported by me on the formation of 2-ace-
toacetyl-1.3-indandione".

It has been reported that indoles react with alde-
hydes or ketones in the presence of acids to give
diindolymethane derivatives™”. To find out a com-
bination between antipyrine and indole, 4-formyl-
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antipyrine 2 was subjected to react with indole in
ethanol hydrochloric acid mixture (2:1) at room
temperature to give 4-antipyrinyl-3,3’-diindolylme-
thane 11. The 'H-NMR of 11 showed singletes at
8 2.1 (3H. antpyrinyl C’CH;), 3 (3H, antipyrinyl
N? CHs). 5.7 (1H. methine) and 108 (2H, indolic
NH). On the other hand. attempts to apply the
same reaction using 4-acetylantipyrine 1 was unsuc-
cessful.

EXPERIMENTAL

All mp.’s are uncorrected and were taken in a
Gallenkamp electric melting point apparatus. IR
spectra were performed on a Unicam SP 2000 IR
spectrophotometer using KBr. 'H-NMR, spectra
were obtained on a varian Gemini-200 (200 MHz).

1,3-Di (antipyrin-4-yl)-prop-1-ene-3-one, 3

Method A : To a solution of 1 (0.01 mol, 2.3 g) and
2 (001 mol, 2.16g) in ethanol (40m/) was added
NaOH (50%, 0.5 m/). The reaction mixture was stirrd
at room temperature for 4 h., left to stand overnight,

poured onto water (100 m/), acidified with dil. HC1
and the precipitated solid was recrystallized from
aq. ethanol to give yellow crystals (1.7 g, 43%). mp.
176C.

Method B: A mixture of 1 (0.0l mol, 23g) and
2 (001 mol, 2.16 g) was heated at 160-165C for 1.5h.
The reaction mixture was left to cool and recrystal-
lized from aq. ethanol to give 3 (24g 56%). mp.
176C (mixed mp.); IR (cm "), 1680 (a. B-unsaturated
ketone), 1670 (CO. antipyrine) and 1640 (C=N): C
HxN,O; (428.5); caled: C 7007, H 5.65. N 13.08;
Found: C 700, H 55 N 129.

1,3,5-Tvi (antipyrin-4-yl)-pentan-1,5-dione , 4

Method A:To a mixture of 1 (0.0l mol. 23 g) and
2 (0.005mol, 1.08g) in ethanol (50 m/) was added
few drops NaOH (50%). The reaction mixture was
refluxed for 3 h., on a steam bath, left to cool, pour-
ed onto water, acidified with dil. HCL and the pre-
cipitated solid was recrystallized from aq. ethanol
to give a buff powder (1.7g 52%). mp. 221-225C;
IR (cm™'): 1710 (CO), 1670 (CO. antipyrine) and
1640 (C=N): 'H-NMR (CDCl): 8 2.5 (s, 9H, anti-
pyrinyl C* CH;), 3.0 (s, 9H, antipyrinyl N> CH,),
32 (d, 4H, 2CH.-CO), 34 (m. 1H. methine) and
7.2-76 (m, 15H, aromatic protons). CisHixNeOs (658.
7). caled: C 6928, H 581, N 12.76; Found: C 69.2.
H 56, N 125

Method B:To a solution of 3 (0.002 mol, 0.86 g)
in 20m/ 3% NaOCH.. 1 (0.002 mol, 046 g) was ad-
ded. The reaction mixture was refluxed for 6h, left
to cool. diluted with H-O (30 m/), acidified with dil.
HCl and the precipitated solid was recrystallized
from aq. ethanol to give 4 (0.8 g, 61%). mp. 222-224C
(mixed mp.).

4H-2,4,6-Tri (antipyrin-4-yl)-pyran.5 : A mixture of 4
(1 gy and polyphosphoric acid (10 g) was heated for
1.5 h. at 130-40C. The reaction mixture was diluted
with water (100 m/), the solid obtained was filtered
and recrystallized from ethanol to give brown pow-
der (04g 41%). mp. 125C; IR (cm™'): 1670 (CO.
antipyrine) and 1640 (C=N); CixHiNOs (640.7)
caled: C 7123, H 566, N 13.12; Found: C 712. H
56. N 130.

1,4-Dihydro-2,4,6-tri (antipyrin-4-yl) pyridine.6 and 14-
dihydro-1,2,4,6-tetra (antipyrin-4-yl) pyridine.,7

To a solution of 4 (0.001 mol. 0.66g) in glacial
acetic acid (10 m/) was added amm. acetate (0.002
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mol, 0.15g) and/or 4-aminoantipyrine (0.0013 mol,
026 g). The reaction mixture was refluxed for 10 h,
left to cool, diluted with water (50 m/) and the preci-
pitated solid recrystallized from ethanol. Compound
6. Pale yellow powder. mp. 245C (04g, 63%); IR
(cm™Y: 3390-3320 (NH), 1660 (10, antipyrine) and
1630 (C=N); caled: C 7134, H 583, N 1533;
Found: C 712, H 5.6, N 152. Compound 7: Grey
powder, mp. 258C (0.6 g 73%); IR (cm™'): 1680 (CO,
antipyrine) and 1640 (C=N); CoH4sNOs (8259);
caled: C 71.25. H 574. N 1526; Found: C 71.1. H
55 N 5.1

4-Acetoacylantipyrine , 8

A suspension of 1 (0.005mol, 1.15g) in ethylacet-
ate (25 m/) was slowly added to sodium sand (2 g).
The reaction mixture was refluxed for Sh. and the
excess ethylacetate was distilled. The reaction mix-
ture was poured onto ice-cold water, acidified with
dil. HCI and the resulting solid was recrystallized
from aq. ethanol to give pale yellow powder (0.16 g.
12%). mp.>300C; IR (cm ™'): 3480-3420 (OH. enolic),
1685 (B-diketone), 1660 (CO. antipyrine) and 1630
(C=N). C;sH(N-O; (272.3): caled: C 66.16, H 592,
N 10.29; Found: C 658, N 6.1, N 10.1.

Ethyl (4-oxaloacetyl)-antipyrine. 9

To a stirred solution of 1 (0.0l mol. 23g) and
diethyl oxalate (0.04 mol. 54m/) was added drop-
wisc a solution of sodium ethoxide (0.02 mol, 1.36 g).
The reaction mixture was refluxed for 4h, cooled
and then acidified with acetic acid (3%) to give yel-
low crystals (2.4 g, 73%). mp. 174C dec; IR (cm ).
1725 (a-keto ester), 1690 (B-dikctone). 1665 (CO. anti-
pyrine) and 1640 (C=N): 'H-NMR (CDCl;): & 14
(t. 3H, COOCH-CH3), 27 (s. 3H, C-CH,). 3.1 (s,
3H. N-CH3). 34 (s. 2H. -CO-CH,-CO-). 44 (q. 2H.
COOCH-CH:) and 73-7.6 (m, 5SH, aromatic pro-
tons). Ci;H;N.Os (330.3); caled: C 6181, H 549,
N 848. Found: C 621, H 56. N &3.

1,6-Bis (antipyrin-4-yl)-1,3,4,6-hexantetrone, 10

To a stirred solution of 1 (0.01 mol. 23¢g) and
diethyl oxalate (0.005 mol, 0.7 m/) was added drop-
wise a solution of sodium ethoxide (0.02 mole, 1.36
g). The reaction mixture was refluxed for 4h, then
worked up as described for compound 9 to give
a yellow powder (1.6g, 62%). mp. 215C dec; IR
{em ") 1705 (a-diketone). 1685 (B-diketone), 1675

(CO, antipyrine) and 1635 (C=N); CxHxN.Os
(514.5); caled: C 6536, H 5.09. N 10.89; Found: C
651, H 52, N 10.7.

4-Antipyrinyl-3,3'diindolymethane, 11

A mixture of 2 (0.0l mol, 2.16g) and indole (0.02
mol, 2.3 g) in ethanol (10 m/) and conc. HCI (5 m/)
was stirred at room temperature for 3h. left to
stand overnight. The reaction mixture was poured
onto water (100 m/), basified with NaOH solution
and the precipitated solid was recrystallized from
cthanol to give a buff powder. (1.6 g 37%), mp. 269
T; IR (em™!): 3320 (NH. indolic). 1660 (CO.
antipyrine) and 1625 (C=N): '"H-NMR [(CQ;),SO]:
8 2.1 (s. 3H. C-CH,). 30 (s. 3H, N-CH.). 57 (s, TH,
methine), 69-7.6 (m, 15H, aromatic protons) and
108 (s. 2H. indolic NH): CxHxuNO (432.5); calcd:
C 7775, H 559, N 1296; Found: C 777, H 5.7,
N 128.
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