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Pyridine analogs of 1,3,5-triphenyl-2-pyrazoline reacted with N-bromo-
succinimide to give, instead of the expected 1,3,5-trisubstituted pyrazoles,
1-p-bromophenyl-2-pyrazolines. The same products were obtained in an
independent manner from the isomeric azachalcones and p-bromophenyl-
hydrazine. The identity of the products was proved by means of their oxida-
tion with lead tetraacetate which afforded 1,3,5-trisubstituted pyrazoles.
The confirmation of the structure of the isolated produects was based on the
w.v., i.r., and p.m.r. spectral data.

Peaknueit nupupuHoBHIX aHamoroB 1,3,5-tpudenna-2-mipasoanaa ¢ N-
-6pOMCYKITMHUMIAOM, OBLIM, BMECTO O:KMFAEMHIX 1,3,5-Tpn3aMelieHHHX Nupa-
30J10B, HOJy4eHbl IIPOM3BONHBEIE HMCXOFHBIX 2-MHPA30IMHOB C n-GpoMdeHuIOM
B nonokeHun 1. Te sxe camble coelTHeHNA OBIIN IMOJIyYeHBI HE3ABHCHMBIM CHHTe-
30M M3 M30MEPHHIX a3aXalkoHOB H n-OpoMdeHuMarumpasuHa. ITHMU ABYMA
crocofamMi IPUrOTOBIIEHHBIE IApPH COEJITHEHHII OKUCIEHHEM YKCYCHOKHCIBIM
4eTEHPeXBAJEHTHRIM CBUHIIOM, NpUBedl K 1,3,5-TpexaaMelleHHEIM IIIPa30JIoM.
CTpyKTypa H30IMPOBAHHBIX COeTUHEHMII ObIJIAa IIPOBEPEHA CIEKTPAIbHBIMH
meromamu (Y-, K- u IIMP-cnexrpsr).

The preparation of 1,3,5-triphenylpyrazole and its pyridine analogs by means of
dehydrogenation of the corresponding 1,3,5-trisubstituted 2-pyrazolines has been
described previously [1]. Since in certain instances the reaction was unsuccessful
and the method applied [2] was time consuming attempts were made to take advan-
tage of the Ried and Lantzsch’s method [3] for the dehydrogenation of 1,3,5-triphe-
nyl-2-pyrazoline and some derivatives thereof with N-bromosuccinimide.

Abbreviations:

TPP  1,3,5-triphenyl-2-pyrazoline.
NBS  N-bromosuccinimide.

TMAH tetramethylammonium hydroxide.
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Pyrazolines prepared

Table 1

Calculated/found . o
No. R1 R? Formula M Method ~ Yiod v T
%Cc %H 9N  ©°Br % (atler)
I 2-Pyridyl  Phenyl CooHigBrN;  378.27  63.50  4.26 1111 2112
6373 447 1134  20.99 A 82 168—170
63.41 450 1094 2137 B 90 167—168
II  3-Pyridyl  Phenyl CaoHiBrN;  378.27  63.50  4.26 1111  21.12
63.26 442 1132  20.55 4 75 156158
63.74 419 1140  20.72 B 98 155—158
III  4-Pyridyl  Phenyl CooHieBrN;  378.27  63.50  4.26  1L11 2112
63.64 450  11.21  21.36 A 84 160—162
63.30  4.560  11.09 2147 B 87 159161
IV Phenyl 2.Pyridyl  CnoHyeBrNs;  378.27  63.50  4.26 1111 2112
6372 452 1132  21.16 A 74 158 — 160
63.27  4.26 1140  21.33 B 95 159—160
vV Phenyl 3.Pyridyl  CpoHiBrNs;  378.27  63.50  4.26 1111 2112 A
63.78 447 1130  20.76 B 64 132—134
VI  Phenyl 4-Pyridyl  CoHyBrNs;  378.27  63.50  4.26 1111  21.12
6373 456 1096  21.04 4 84 176177
63.77 431  11.23  21.39 B 65 176—179

YAHTH " ‘VANIYAQ °f ‘SONZS "1 ‘YAOUATAYUL 'V



(SL6T) 208—96L (9) 62 1saaz ‘wiay)

L6L

Spectral characteristics of the synthesized pyrazolines

Table 2

Ultraviolet spectra

Infrared spectra, cm~1

e Ao . 10- e - 10- e 10- S0 war-N) weE-N)  a0-1)
I o5 1.30 324 0.73 361 2.39 1594 1328 1128 700
I 260 1.46 323 0.95 368 2.17 1693 1320 1126 701
1 264 1.81 319 0.45 387 2.37 1588 1337 1133 683
v 256 1.68 369 2.08 1501 1327 1130 693
v 263 1.62 361 2.08 1593 iggg 1128 694
vi 251 1.63 361 1.95 1590 igg‘% 1128 691
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Six isomeric TPP analogs were allowed to react with NBS (Scheme 1) and the
results obtained showing that the products were different from those expected, are
presented herein.

Experimental

Pyridine TPP analogs were prepared from the six isomeric azachalcones [5] and phe-
nylhydrazine as described [6]. 1-(p-Bromophenyl)-5-phenyl-3-(2-, 3-, and 4-pyridyl)
and 1-(p-bromophenyl)-3-phenyl-5-(2-, 3-, and 4-pyridyl)-2-pyrazolines were made
similarly (method B) from p-bromophenylhydrazine and the isomeric azachalcones.

The reaction of pyridine TPP analogs with NBS was carried out as described by Ried
and Lantzsch [3] (method 4). NBS was prepared by the known procedure [7].

Oxidation of 2-pyrazolines with lead tetraacetate was performed according to the
directions given in [2].

The u.v. absorption spectra were measured using Specord UV-VIS (Zeiss, J ena)
instrument in 1-cm cells using solutions (2.6 X 10-5 M) in spectral grade ethanol.

The i.r. spectra in the range of 1800 —670 cm~! were measured using a double-beam
instrument UR-10 (Zeiss, Jena) applying the KBr technique (1/800 mg KBr). The
instrument was calibrated against a polystyrene foil (25 um thickness).

The p.m.r. spectra for the solutions in deuteriochloroform were obtained using a Tesla
BS 487 A instrument and hexamethyldisiloxane as the internal standard. The results
obtained were recalculated for tetramethylsilane.

Discussion

As mentioned above, the application of the Ried and Lanizsch’s method [3] to TPP
pyridine analogs gave unexpected results. Instead of the expected 1,3,5-trisubsti-
tuted pyrazoles products were obtained which both in solid state and in organic
solvents exhibited intense fluorescence characteristic of the starting 2-pyrazolines.
Elemental analysis, however, showed the presence of one atom of bromine in the
molecules of the isolated substances (Table 1). Based on the results of other workers
[3] it was first assumed that the atom of bromine was present on the 2-pyrazoline
ring. This was later disproved by p.m.r. spectroscopy which showed that the 4BX
system characteristic of the starting pyrazolines [4, 8, 9, 12] remained unaltered
(Table 3). It was concluded by the analysis of the p.m.r. spectra of the isolated sub-

Table 3

P.m.r. spectral data of the synthesized pyrazolines

Coupling constants, cps Chemical shift, p.p.m.
No.

Jax JBx JaB 0H 6Hgp 0Hx
I 7.0 12.25 17.8 3.25 3.92 5.22
II 7.25 12.5 17.5 3.06 3.77 5.22
III 7.26 12.5 17.25 3.04 3.76 5.26
IV 7.0 12.15 17.40 3.18 3.88 5.37

14 6.8 12.56 17.1 3.1 3.8 5.2

VI 7.2 12.15 17.2 3.1 3.8 5.2
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UNSATURATED KETONES. IX

stances that the bromine atom was located in the p-position of the phenyl ring
located in the position 1 of the pyrazoline ring (Scheme 1).

To prove the above-mentioned conclusion the compounds in question were synthe-
sized from the isomeric azachalcones and p-bromophenylhydrazine (method B; see
Scheme 1 and Table 1) applying the method previously elaborated in our laboratory

[6].

Br

@ Br
2 @ @
R2—<N\N &\ 0 _
R! R~ N
X
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NH
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R1 = 2,3,4-pyridyl, R?2 = phenyl;
R1 = phenyl, R2 = 2,3,4-pyridyl.

Scheme 1

The structures of the substances were further verified by spectral methods. In
the u.v. spectra absorption maxima characteristic of the compounds of this class
[8, 13—21] were found (Table 2). The i.r. spectra showed bands corresponding to the
C=N, Ar—N, CH—N, and C—H vibrations which, according to numerous authors
[8, 13, 15—17, 22], prove the pyrazoline arrangement. In the range of 1390 cm—1 the
usual medium intensity bands characteristic of the CHy deforming vibrations of the
2-pyrazoline ring [8, 14—17] were present.

The most conclusive evidence as to the presence of this group was provided by
p.m.r. spectroscopy which showed the identity of the pair of substances prepared
by the two independent manner (method 4 and B). Other spectral data for these
pairs were also identical and, therefore, Tables 2—4 show for each compound only
one set of results.

Lead tetraacetate oxidation (Scheme 1) gave from each pair of substances identical
pyrazole derivatives (Table 4) which again substantiated the identity of the parent
compounds. The structures of the isolated pyrazoles follow from the interpretation
of their p.m.r. spectra which was based on the chemical shift observed for the sole
proton present in the heterocycle of 1,3,5-trisubstituted pyrazoles. This proton
appears as a singlet at ~7 p.p.m. and is separated from other protons of the molecule
[1, 10]. In agreement with this it was possible to identify singlets at é 6.7—7.1 in
the spectra of all synthesized compounds (Table 4) and confirm their pyrazole
structure.
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Pyrazoles prepared

Table 4

Calculated/found : o Chemical
No. R1 R? Formuls M Yi,jld ?Idc'gh g shift
%C 9%H %N  9%Br o o) s
VII  2-Pyridyl Phenyl  CuHyBrNs 376.26 63.85  3.756 1117  21.24 70 121—123 7.11
64.20  3.60  11.39  21.52
VIII  3-Pyridyl Phenyl  CyHuBrN; 376.26  63.85 375 1117  21.24 88  128—120.5 6.75
6415 398  11.23  21.49
IX  4-Pyridyl Phenyl  CaHyBrN; 376.26  63.85 375 1117  21.24 76 150—150.5 6.80
63.99 404  11.36  21.10
X  Phenyl 2.Pyridyl CnHisBrNs 376.26  63.85 375 1117  21.24 94 122124 7.00
64.12 395  11.31  21.38
XI  Phenyl 3-Pyridyl CnoHp4BrN; 376.26  63.85 375 1117  21.24 64  116—117 6.80
64.04 400  11.30  21.64
XII  Phenyl 4.Pyridyl CpHi4BrNs 376.26  63.85  3.75 1117  21.24 70 152—153 6.84
63.77  3.82  11.10  21.23
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The pyrazoline synthesis itself, regardless of the method applied, proceeded
smoothly with no complications encountered. One exception was the preparation
of 1-(p-bromophenyl)-3-phenyl-5-(3-pyridyl)-2-pyrazoline (V) which, when prepared
by method 4, could not be obtained pure even after purification by chromatography.
Oxidation of the isolated crude product with lead tetraacetate gave, however, the
corresponding pyrazole derivative XI (Table 4) identical with the pyrazole derivati-
ve prepared by lead tetraacetate oxidation of the pyrazoline derivative obtained by
method B.

Oxidation of all other pyrazolines to give pyrazoles proceeded also without difficul-
ties.

Taking into account the results of Ried and Lantzsch [3] it can be concluded that
the reaction of TPP pyridine analogs with NBS gives unexpected products. There-
fore, the reaction of NBS with TPP was also repeated and the directions given by
the authors [3] were strictly followed. In agreement with the above-mentioned results
the 2-pyrazoline derivative substituted with the p-bromophenylresidue in the position
1 was obtained [11].
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