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Abstract—3-Aryl(heteryl)-4-formylpyrazoles in condensation with methyl aryl(heteryl) ketones afforded
1-aryl(heteryl)-3-[3-aryl(heteryl)-4-pyrazolyl]propenones. The latter reavigld phenylhydrazine yielding
1-phenyl-3-aryl(heteryl)-5-(4-pyrazolyl)-2-pyrazoés.

The aldehyde group of A4-formylpyrazoles istures with the other usefulproperties, e.g.,
frequently used for modification in desired way at thisluminescence.
position with various structural fragments. Data were |+ is known in particular thatl,3,5-triaryl-2-pyr-

published on the synthesis from 1,3-diphenyl-4-form-5,jines are activators for organic scintillators that
ylpyrazole of 4-alkylidene- [2] and 4-iminopyrazoles g not require spectral mixerthese compounds find
[3]. By condensation of the aldehyde with hippuric gppication in luminescent composite dyes as donors
acid was prepared 4-(1,3-diphenyl-4-pyrazolylmethyl-of ‘electron excitation energ7]. The target of the
ene)-2-phenyloxazolin-5-onef4], and with ethyl  present study was the synthesis of new analogs of
acetoacetate amd ammonia was obtained 4-(4-pyf 3 5-triarylpyrazolines containing i5 position a
azolyl)-1,4-dihydropyridine [5]. The attention at- heterocyclic pyrazole substituent instead of an aryl
tracted by some 4-substituted pyrazoles is mostly dugne. Taking into account that the most convenient
to their biological activity [5, 6]. However no less preparation procedure for 1,3,5-triarylpyrazolines
interesting seems preparatiérom the 4-formylpyr-  consists in the reaction of,B-unsaturated diaryl
azoles of previously unknown biheterocyclic struc-ketones with arylhydrazines [8, 9] we aimed at the

Table 1. Yields, melting points, IRspectra, andelemental analyses of 1-aryl(heteryl)-3-[1-phenyl-3-aryl(heteryl)-
4-pyrazolyl]-3-propenoneslla -k

Compd.Yield, mp, °C IR spectrum, Found, % Calculated, %
no. % (2-propanol) |v(C=0), cm* Formula
C H N C H N
lla 84 132-134 1670 82.29| 5.14 | 8.00 | C,,H;;N,O 82.34| 5.01 | 8.12
b 89 177-178 1665 78.01| 469 | 7.82 | C,,H;-FN,O 78.26| 4.61 | 7.60
llic 90 170-172 1660 7447 458 | 758 | C,,H;;.CIN,O | 74.80( 4.42 | 7.28
lid 92 158-160 1665 66.89| 4.21 | 6.40 | C,,H;;BrN,O | 67.13| 3.96 | 6.52
llle 80 114-115 1670 82.81| 5.93 | 7.25 | C,H,,N,O 82.53| 5.82 | 7.40
lif 78 120-121 1660 78.71| 5.03 | 7.24 | C,H,N,O, 78.94| 5.26 | 7.36
g 83 173-175 1660 77.42| 493 | 8.31 | C,,H;(N,O, 77.64| 4.70 | 8.23
lh 84 175-176 1665 74.30| 4.67 | 7.80 | C,H;N,OS 74.15| 4.49 | 7.86
Il 86 145-147 1670 74.26| 4.19 | 7.98 | C,H;N,OS 74.15| 4.49 | 7.86
1 79 113-115 1665 78.03| 5.30 | 7.47 | C,H;gN,O, 77.79| 5.08 | 7.50
Ik 86 155-156 1670 77.99| 4.61 | 11.65| C,;H;-N,O 77.86| 4.84 | 11.96

® mp 135136°C [3].
" For communicationlll, see [1].
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Table 2. Yields, melting points;/H NMR spectra, andglemental analyses of 1-phenyl-3-aryl(heteryl)-5-(4-pyrazolyl)-
2-pyrazolinesIVa-k

Compd.Yield, | mp, 'H NMR spectrum, (CE),SO, 3, ppm
no. % °C
IVa 48 [194-195|3.20 d.d (1H, CH), 4.04 d.d (1H, CH), 5.54 d.d (1H, CH), 6:786 m (20H, GH,), 8.25 s
(1H, CH)
Vb 52 [203-204(3.31 d.d (1H, CH), 4.12 d.d (1H, CH), 5.62 d.d (1H, CH), 6:83®8 m (19H, H arom),
8.31 s (1H, CH)
Ve 58 [198-200(3.24 d.d (1H, CH), 4.03 d.d (1H, CH), 5.48 d.d (1H, CH), 6:8¥9 m (19H, H arom),
8.27 s (1H, CH)
IVd 53 [203-205(3.23 d.d (1H, CH), 3.96 d.d (1H, CH), 5.64 d.d (1H, CH), 6:893 m (19H, H arom),
8.31 s (1H, CH)
Ve 44 |191-192|1.31t (3H, CH), 2.54 q (2H, CH), 3.30 d.d (1H, CH), 4.12 d.d (1H, CH), 5.55 d.d (1H,
CH), 6.847.88 m (19H, H arom), 8.19 s (1H, CH)
I\VF 41 |190-191|3.31 d.d (1H, CH), 3.82 s (3H, C®), 4.03 d.d (1H, CH), 5.53 d.d (1H, CH), 67890 m
(19H, H arom), 8.18 s (1H, CH)
Vg 49 |162-164|3.24 d.d (1H, CH), 4.07 d.d (1H, CH), 5.26 d.d (1H, CH), 6.15 d (1H, CH), 67787 m
(17H, GHs, CH), 8.25 s (1H, CH)
IVh 54 |169-170(3.29 d.d (1H, CH), 3.97 d.d (1H, CH), 5.42 d.d (1H, CH), 6-8®5 m (18H, GH,, CH),
8.30 s (1H, CH)
Vi 51 |195-197(3.30 d.d (1H, CH), 4.05 d.d (1H, CH), 5.66 d.d (1H, CH), 6:789 m (18H, GH,, CH),
8.27 s (1H, CH)
IVj 47 |193-194|2.33 s (3H, CH), 3.27 d.d (1H, CH), 4.13 d.d (1H, CH), 5.49 d.d (1H, CH), 6.18 d (1H,
CH), 6.63-7.90 m (16H, GH;, CH), 8.20 s (1H, CH)
IVk 43 |209-210|3.27 d.d (1H, CH), 4.03 d.d (1H, CH), 5.58 d.d (1H, CH), 6:788 m (16H, GH,, CH),
8.10 s (1H, CH), 8.22 s (1H, CH), 8.64 d (1H, CH), 8.96 s (1H, CH)
Found, % Calculated, %
Compd. no. Formula
C H N C H N
IVa 82.02 5.36 12.60 CaHoaN, 81.81 5.45 12.72
Vb 78.64 4.81 12.37 CaoHoaF N, 78.60 5.02 12.22
Ve 75.49 4.59 11.57 CsoH,:CIN, 75.86 4.84 11.80
Ivd 69.13 4.27 10.93 CsoH,BrN, 69.36 4.43 10.78
Ve 81.74 6.12 11.95 CaHoeN, 82.05 5.98 11.96
\%i 79.46 5.32 11.71 C,H,eN,O 79.14 5.53 11.91
Vg 77.64 5.40 13.11 C,gH,oN,O 78.13 5.11 13.02
IVh 75.04 5.19 12.25 C,eH,,N,0S 75.33 4.93 12.55
Vi 75.08 5.23 12.76 C,eH,,N,0S 75.33 4.93 12.55
IVj 78.62 5.23 12.89 C,oH,.N,O 78.38 5.40 12.61
IVk 78.94 5.36 15.94 C,oH,N: 78.91 5.21 15.87
study of similar reactions witha-aryl(heteryl)g- In this connection we extended the series of 3-pyr-
pyrazolyl vinyl ketones. azolylpropenones by carrying out the condensation

The preparation of only three 1-R-3-pyrazolyl- not only of 1,3-diphenyl-4-formylpyrazolel) but
propenones (R = Et, Ph, 4-MgB,) was described also of its heteroanalogb -d with methyl aryl(heter-
in the literature [2] along the reaction of 1,3-diphenyl- Y)ketones lla-h. We showed that the reaction
4-formylpyrazole with alkyl(aryl) methyl ketondgg].  between these compounds in 2-propanol afCs0
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afforded in high yield 1-aryl(heteryl)-3-[1-phenyl-3-
aryl(heteryl)-4-pyrazolyl]-3-propenones  lll& -k)
(Table 1).

The composition and structure of the reaction
products were proved by elemental and spectra

analysis. For instance, in the IR spectra the absorp-

tion band of the carbonyl group conjugated with a The

BRATENKO et al.

integral intensity ofeach onecorresponding to one
proton, andwith J 2.4-3.0 Hz. Therewith the signal
in the 5.45.7 ppm region should be apparently
assigned to the methin@oton, and thesignals in the
[ange 3.94.2 and 3.23.4 ppm to the methylene
rotons.

results of studies on the luminescence

double bond and aromatic (heteroaromatlc) substituproperties of 1-phenyl-3-aryl(heteryl)-5-(4-pyrazolyl)-

ents is located in the range 16@®%70 cm® [10].

. CHO
"N eened
| +CH3JL 2
N—/N\ R
Ph s
Ia—d Ila—i
1 = R N
R | ~ O PhNHNH,
-H,0 N_N\Ph
IIIa—-d IVa —i

I, R" = Ph @), 2-thienyl ©), 5-methyl-2-furyl €),
3-pyridyl (d); I, 2 = Ph @), 4-FGH, (b),
4-CICH, (c), 4-BrGH, (d), 4-EtGH, (¢), 4-MeOGH,
(f), 2-furyl (g), 2-thienyl q); lll, IV , R'= Ph: R =

Ph @), 4-FCH, (b), 4-CICH, (c), 4-BrCH, (d),
4-EtGH, (e), 4-MeOGH, (f), 2-furyl (g), 2-thienyl
(h); R*> = Ph: R' = 2-thienyl (i), 5-methyl-2-furyl
(), 3-pyridyl (k).

Pyrazolyl vinyl ketonedlla -k react with phenyl-
hydrazine at boiling for 3 h in acetic acid to afford
1-phenyl-3-aryl(heteryl)-5-(4-pyrazolyl)-2-pyrazolines
IVa-k in 41-58% yield. Thecompounds obtained
(Table 2) are colorless of light-yellow high-melting

crystalline substances. Their composition is proved by

elemental analyses, and the structure by NMR

spectra.
In the 'H NMR spectra of compoundd/a-k the

protons of aromatic and heteroaromatic substituents2.
in pyrazoline and pyrazole fragments appear as a set

of multiplets in the typical for such protons region
6.6-8.6 ppm. Thesinglet signal of the proton in
the 5 position of the pyrazolines ring ishifted to
the region 8.18.3 ppm (cf.[11]) apparently due to
its shielding with the pyrazolineing. The protons of
methylene and methine groups of the pyrazolims
form an asymmetric three-spifABGsystem that
appears in théH NMR spectrum as 12 principal lines

grouped into three doublets of doublets with an

2-pyrazolines will be published elsewhere.
EXPERIMENTAL

IR spectra were recorded on spectrometer UR-20
from KBr pellets.'H NMR spectra were registered
in DMSO-d,; solutions on spectrometer Varian-
Gemini (300 MHz), internal referenceTMS.

1-Aryl(heteryl)-3-[1-phenyl-3-aryl(heteryl)-4-

pyrazolyl]-3-propenones llla-k. To a solution of
0.005 mol ofaldehyde lad in 15 ml of 2-propanol
was added at 1&0°C while stirring 0.005 mol of
ketone llah, the reaction mixture was heated to
50°C, and 1 ml of 20% aqueous sodium hydroxide
was added. The mixture was stirred at°GOfor
0.5 h, then cooled to X0°C, and stirred for 3 h
more. Theseparated precipitate was filtered off and
crystallized from 2-propanol.

1-phenyl-3-aryl(heteryl)-5-(4-pyrazolyl)-2-pyr-
azolines IVak. To a solution of 0.02 mol of
propenonellla -k in 5 ml of acetic acid was added
0.002 mol of phenylhydrazine, and the mixture was
heated to boiling for 4 h. The reaction mixture was
cooled, the formed precipitate was filtereaff,
washed with ethanol, and crystallized fronacetic
acid.
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