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Abstract

Novel 3-aryl-5-{4-[5-(2-hydroxyphenyl)-1-phenylpyalyl]}-2-pyrazolines 2a-g have been
prepared by the treatment of 3-(3-aryl-3-oxopropehyomen-4-ones la-g with
phenylhydrazine in refluxing acetic acid. NMR seslion deuteriochloroform solutions of
pyrazolyl-2-pyrazolines2a-g at different temperatures showed that at room ézaipre a
mixture of diastereomers are present. This diagsetectivity arises from the combination of the
pyrazoline C-4 stereocenter and two planar chinblusits due to internal steric hindrance. The
energy barriers of this steric hindrance were owae in DMSO-¢ solutions at 60C. The
acetylation of some pyrazolyl-2-pyrazoline derivati2a-c,ehelped to confirm the presence of
the referred mixture of diastereomers.

Keywords: = Chromones, phenylhydrazine,  bispyrazoles, 4-pyy&2epyrazolines,
diastereomers, planar chirality, NMR spectroscopy

Introduction
Pyrazoles are interesting five-membered nitrogderbeyclic compounds due to their synthetic

versatility and broad spectrum of biological prdjgs Numerous derivatives have been found
to act as pharmacodynamic and chemotherapeutidsagad also playing an important role on
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the central nervous systén©n the other hand, the syntheses and selectivaidnalization of
pyrazoles have stimulated the research over thesy€dassical methods for the synthesis of
substituted pyrazoles involve approaches basedreithcondensations of hydrazines with 1,3-
dicarbonyl compounds and in the intermolecular [33&loaddition reactions of 1,3-dipoles to
alkynes. However, other methodologies have beereldped for the preparation of novel
substituted pyrazole-type compourids.

3-(3-Aryl-3-oxopropenyl)chromen-4-ondsare usefulo,B-unsaturated ketongshat can be
used as starting materials in the synthesis ofde wariety of nitrogen-containing heterocyclic
compounds. 4-Aryl-2-(3-chromonyl)-2,3-dihydro-1,BAzothiazepines were synthesized by the
reaction ofl with 2-aminothiophendl,while the reaction with diazomethane afforded @yb#-
(3-chromonyl)-2-pyrazolinéssimilarly to that observed with,B-unsaturated ketones. Treating
3-(3-aryl-3-oxopropenyl)chromen-4-ongsvith hydrazine hydrate provided several pyraz@lyl-
pyrazolines, an interesting new pyrazoline-type poumds that were oxidized to bispyrazdles.
These bis-azole derivatives are important bioldbjcactive compounds, since several
pharmacological activities, such as anti-allefgimtifungal® anti-inflammatory’, antitumor® as
well as cytotoxic propertiéshave already been described.

In the continuation of an on-going research progrdevoted to the synthesis and
characterization of these bis-heterocyclic ringtays®' it seemed to be a challenging task to
study the reaction of 3-(3-aryl-3-oxopropenyl)chesmt-onesl with substituted hydrazines.
Our work in this chemical transformation and a detaNMR analysis of the structural features
of the novel pyrazolyl-2-pyrazolines will be presshand discussed.

Results and Discussion

Synthesis

In a previous work, we reported that pyrazolyl-2gnpline derivatives were obtained as the
major products in the reaction of 3-(3-aryl-3-oxgpenyl)chromen-4-one& with hydrazine
hydrate in refluxing acetic acfdHowever, 1-acetyl-3-aryl-5-(3-chromonyl)-2-pyrainels were
also isolated as minor products (2-6% vyield). Téalation and characterization of these by-
products led to the reaction mechanism rationatimatt was postulated that thef-unsaturated
ketone moiety reacts first with one hydrazine mole@nd then the chromone moiety reacts with
a second molecule, leading to the formation of pytd-2-pyrazoline derivative.Following
this work and our interest on the synthesis anettiral characterization of bis-1,2-azotééwe
treated 3-(3-aryl-3-oxopropenyl)chromen-4-orks-g with an excess of phenylhydrazine in
refluxing acetic acid and novel pyrazolyl-2-pyramek 2a-g were obtained in good yields (62-
73%) (Scheme 1).
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Here, the formation of pyrazolyl-2-pyrazolin2a-g also implies that both chromone anf-
unsaturated ketone moieties reacted with pheny#tzyde. Contrary to the referred previous
work no by-products were isolated or detected eweder careful chromatographic study.
However, it can be postulated that (3-chromonypyPazoline-type compoundd are the
primary reaction intermediates (Scheme 2). In amsgaeaction step these (3-chromonyl)-2-
pyrazolines4 react with another molecule of phenylhydrazingtovide the final product2
(Scheme 2). In this transformation the reactiothef chromone moiety with phenylhydrazine, a
non symmetric hydrazine derivative, in acidic medican proceed in two different ways, due to
the equilibrium between the non protonated andomated form of the more nucleophilic
phenylhydrazine amino group (Scheme 2). In the érwase, the more nucleophilic amino
group attacks the chromone C-2 carbon, in a cotguype addition, with consequent pyran ring
opening leading to intermediatés Then, the intramolecular reaction between ther#mino
group (NHPh) and the carbonyl unit lead to pyrakz@tpyrazoline derivative2. In the
protonated hydrazine molecule NHPh becomes theeophile attacking the chromone C-2
carbon and after a pyran ring opening give risentermediates. The pyrazole ring may be
formed by an intramolecular reaction between tleoamino group of and the carbonyl unit,
resulting in the formation of compoui® Our results indicate that the transformation peate=d
by pathway a) of the reaction mechanism (ScheminZact, NHPh is a very week nucleophile
implying that even in acidic medium, it is the maongcleophilic NH group that reacts with the
chromone moiety.
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To help the structural elucidation of the new sgsthed 3-aryl-1-phenyl-5-{4-[5-(2-
hydroxyphenyl)-1-phenylpyrazolyl]}-2-pyrazolinéza-g some of thenRa-c,ewere acetylated
with acetic anhydride in refluxing pyridine to aftbacetylated derivative®a-c,e(Scheme 1).

Structure elucidation
The structures of all new compounds have beenddtenl by using elemental analysis, mass
spectrometry, infrared spectrophotometry and araestive NMR study. Elemental analysis and
mass spectrometric measurements unequivocally phevelemental composition of compounds
2a-gand3a-c,e

The 'H NMR spectrum of pyrazolyl-2-pyrazolirgc in CDCk at room temperature (22°C)
showed extreme line broadening for almost all dgyimathe aliphatic and aromatic regions. This
line broadening is especially evident in the pratesonances of the 5’-hydroxyphenyl group, H-
3’ and H-4, while H-5 appears as two broad sigonattered ab 4.99 and 5.10 ppm. Raising the
temperature to 50°C resulted in a clear sharpeoiitdr3’ and both H-4 signals, while those of
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5-hydroxyphenyl group remained broad and there tes coalescence of both H-5 signals.
Decreasing the temperature to 5°C, two sets ofalgior the resonance of each proton were
observed being easily identified in the aliphatigion (Figure 1). These data indicate that
pyrazolyl-2-pyrazoline2c exist as a mixture of diastereomers at room teatpex in the
chloroform solution. This diastereoselectivity agsdfrom the combination of the pyrazoline C-4
stereocenter and two planar chiral subunits duerointernal possible hindered rotation
involving the pyrazoline moiety and the 5’-hydroxygmyl group. Under these conditions there is
a slowly rotation between these moieties compaoetheé NMR time scale, reason why broad
signals were observed in tHel and*C NMR spectrd? At 5°C the two diastereomers were
frozen and shape signals for the resonances ofa@acbf the isomers were observed.

Since the temperature of 50°C was not enough tccomee the energy barrier of the referred
hindered rotation of compourit and the temperature could not be further incredsed CDC}
= 61°C), DMSO-¢d was chosen as solvent to reach higher temperalarésis case, once again,
at temperatures between 22°C and 50°C some brgadlsistill appeared. Only at 60°C sharp
resonances in the aliphatic and aromatic regiomotf'H and**C NMR spectra were observed,
indicating that the energy barrier was overcome tigle was no more diastereomers, but a
mixture of enantiomers. A maximum resolution spatirof a DMSO-¢ solution of 2c was
obtained at 80°C (Figure 2ide experimental part).

From the described results it was decided to aeqtfie *H and *C NMR spectra of
pyrazolyl-2-pyrazolinea-gat 5°C in CD allowing the structural characterization descaoipti
of both diastereomers.

a H '4trans

s j”
)

52 51 50 49 48 47 46 4‘: 44 43 42 41 40 39 38 37 36 35 34 32 32 31 ppm

Figure 1. Aliphatic region of théH NMR spectrum of pyrazolyl-2-pyrazolirge in CDCk: a) at
50°C; b) at room temperature (22°C); and c) at 5°C.
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Figure 2. Aliphatic region of th¢H NMR spectrum of pyrazolyl-2-pyrazolirge in DMSO-d;
a) at 80°C; b) at 60°C and c). at room temperg2aeC)

Although the aliphatic region of th&H NMR spectra of pyrazolyl-2-pyrazoline?a-e
presents two groups of three signals, due to tideadd H-5 resonances of both diastereomers, it
was not possible to unequivocally assign theircstmes and ratio, being thus designated as
diastereomer A and diastereomer B. Based lom analysis of 2D COSY and NOESY
experiments, the proton resonances of the 2-pyrezaoing of both diastereomers have been
assigned: diastereomer A - Had™ (dd, s = 3.07-3.14 PPMJgem= 16-17 HZ Jyyans ~ 7 HZz), H-
4cis (dd, Jgem = 16-17 Hz,Jis ~ 12 Hz,6 = 3.47-3.55 ppm) and H-5 (dd,= 5.10-5.17 ppm);
diastereomer B - Hedne" (dd, s = 3.13-3.20 ppmJgem = 17-18 HZz Jyans = 7-8 Hz), H-4;s (dd,
Jgem = 17-18 Hz,J¢is = 12-13 Hz,6 = 3.41-3.51 ppm) and H-5 (dd,= 4.93-4.98 ppm). In the
case of compoundgf,g, the presence of the naphthyl group shifted thé.;Hand H-4ans
resonances for higher frequency valuss £ + 0.2 ppm) when compared with thoseafe The
proton resonance of pyrazole H-3’ of both isomexgehbeen assigned to the two singlets at
7.57-7.63 ppm for compound&-e and 6 = 7.62-7.66 ppm for compoundX,g (except for
derivative2c that appear as only one singletat 7.63 ppm).

The complexity of the aromatic region in the NMR spectra of pyrazolyl-2-pyrazolinés-

g did not allow to unequivocally assign the protesanances of each one of the diastereomers A
and B. However, the 2D NMR experiments (COSY, NOESSQC and HMBC spectra)
permitted to assign each proton of both diasteresnide most easily identified are the proton
resonances to the 3-aryl group. In fact, in the cdcompounda-eH-2",6" appeared at high
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values of frequencyy = 7.55-7.66 ppm, due to the deshielding anisotrgfiect of the C=N
pyrazoline bond. These assignments were also oosdirby the strong NOE cross peaks
observed in the NOESY spectra between these praodsthose of 4-8,. The remaining
proton resonances of this 3-aryl ring were assigmegsed on the 2D COSY correlations. The
proton assignments of the 1-phenyl group were basethe strong NOE cross peaks between
the signal of H-5 and those of H-2",6”, complented by the correlations observed in the 2D
COSY spectra.

It is also worth to mention theH protonresonance appearing abraad singletd 5.08-5.20
ppm)in the’H NMR spectra of theara-substituted compoundb-e

The HSQC spectra allowed the assignment of allopaied carbons o2a-g while the
HMBC connectivities permitted to confirm some oéih and to assign those of the quaternary
carbons (Figure 3). In fact, the main HMBC conngtiés of 2a-e were: 4-CH,, H-5 and H-
2",6” > C-3 Oc = 145.8-148.3 ppm); H-® C-3’ (6¢c = 138.3-139.1 ppm); 44d; and H-3'>
C-4’ (6c = 123.9-124.1 ppm); H-5 and H-3 C-5 (6c = 135.8-136.5 ppm).

The OH acetylation of derivativéa-c,epromoted a better resolution of thé NMR spectra
(mainly in the aromatic region) of compoungda-c,e and permitted to assign the individual
protons of each one of the diastereomers. Thugast also possible to assign the ratio of both
diastereomers, based in the area of the methyalsigr the acetyl group. The proportion of both
isomers as 52.0-54.5% and 45.5-48.0% led us togulas them as major and minor
diastereomers, respectivelyde experimental part).

The main features of the NMR data of these acegladerivatives3a-c,e were the
resonances of the acetylHgat 6y = 2.04-2.13 ppnanddc = 20.8-20.9 ppm) and carbonyl at
(5c = 168.3-168.6 ppm) groups. Other important charistics were the resonances of fnd”

(6 = 3.19-3.24 ppmand H-5(6 = 5.15-5.23 ppmdf the major diastereomeappearing at higher
frequency than those of the minor on&s=(3.16-3.22 and 5.07-5.15 ppm, respectively).hin t
case oH-4.s" the signal of the major diastereomer appearedver frequencys = 3.62-3.66
ppm) than that of the minor on& £ 3.68-3.74 ppm). The NOE cross peaks betweedGd,
signals and the doublets &t 7.60-7.75 ppm and of the H-5 and the doublets==af7.00-7.09
ppm allowed to assign these chemical shifts to rdsonances of H-2”,6” and H-2",6",
respectively. The COSY correlations permitted tsigrsthe other protons of these two aromatic
rings. The assignment of the remaining proton ardan resonances in the NMR spectr@af
c,e unit was similar to that describe for compourddsc,e and were based on the 2D NMR
spectra (the main HMBC and NOESY correlations aesgnted in figure 3).
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Figure 3. Main correlations observed in the HMBC and NOE®¥cira of both diastereomers
of pyrazolyl-2-pyrazoline2a-gand3a-c,e

Conclusion

Following our work on pyrazoles we synthesised aw nseries of 3-aryl-5-{4-[5-(2-
hydroxyphenyl)-1-phenylpyrazolyl]}-2-pyrazolinea-g from the reaction of 3-(3-aryl-3-
oxopropenyl)chromen-4-onds-g with phenylhydrazine in refluxing acetic acid. fudy on the
structural characterisation of these compounds BMRNat different temperatures showed a
mixture of diastereomers at room temperature. htr@molecular hindered rotation combined
with the pyrazoline C-4 stereocenter induces théstdreoselectivity, situation that are to the
best of our knowledge reported for the first time.

Experimental Section

General. Melting points were determined onkafler hot-stage apparatus and are uncorrected.
NMR spectra were recorded on Bruker Avance 300tspmeter (300.13 MHz fotH and 75.47
MHz for 3C), at 5°C with CDGl as solvent, if not stated otherwise. Chemicaltsh) are
reported in ppm and coupling constanisifi Hz; internal standard was TM84 assignments
were made by 2DgCOSY and NOESY (mixing time 800 ms) experiments,ilevh’C
assignments were made with the aid of@I5QC andgHMBC (delays for one bond and long-
rangeJ C/H couplings were optimised for 145 and 7 Hzpeesively) experiments. The IR
spectra were obtained with a Perkin-Elmer16 PCGunstnt. Mass spectra (Cl) were recorded on
a VG trio-2 apparatus. Elemental analyses (CHN)ewaeasured in-house with a Carlo Erba
1106 instrument. TLC was performed on silica gelFe§ (Merck) layer using toluene: ethyl
acetate (4:1, v/v) as eluent. The starting matefialg were synthesized according to known
procedures.
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General procedure for the synthesis of pyrazolyl-Dyrazolines 2a-g

A mixture of the appropriate 3-(3-aryl-3-oxopropBofromen-4-onesla-g (5.0 mmoles),
phenylhydrazine (4.9 mL, 50.0 mmoles) and acetid g0 mL) was reflux for 3 hours and then
poured into water (100 mL) and ice (50 g). The jmi&mte was filtrated, washed with water and
recrystallized from methanol to obtain crystalling@aryl-5-{4-[5-(2-hydroxy-phenyl)-1-
phenylpyrazolyl]}-2-pyrazoline®a-g (Scheme 1).

1,3-Diphenyl-5-{4-[5-(2-hydroxyphenyl)-1-phenylpyraolyl]}-2-pyrazoline (2a). Obtained as
white needles in 68% vyield, m.p. 137-238

Diastereomeric mixture— NMR at 5C:

Diastereomer A *H NMR & 3.14 (dd, 1 HJ = 6.7 and 16.0 Hz, Hy4ng), 3.54 (dd, 1 HJ = 12.1
and 16.0 Hz, H-4), 5.16 (dd, 1 H) = 6.7 and 12.1 Hz, H-5).

Diastereomer B *H NMR & 3.20 (dd, 1 HJ = 7.1 and 17.5 Hz, Hy4ng), 3.51 (dd, 1 H) = 11.8
and 17.5 Hz, H-4), 4.98 (dd, 1 H) = 7.1 and 11.8 Hz, H-5).

Diastereomers A+B *H NMR § 6.75 (d, 1 HJ = 7.5 Hz, H-3™), 6.73-6.89 (m, 4H, 2xH-4" and
2xH-5""), 6.91 (d, 1 H,J = 8.2 Hz, H-3""), 6.92-7.00 (m, 2 H, 2xH-6""), D1 (d, 2 HJ=8.3
Hz, H-2"6"), 7.09-7.39 (m, 25 H, H-2"6"; 2xH-3"5 2xH-3",4")5"; 2xH-
2734 5™ 6™ and 2xH-4""), 7.59 and 7.62 (2, 2 H, 2xH-3’), 7.660 and 7.664 (2d, 4 H,

= 7.8 and 8.1 Hz, 2xH-2",6")**C NMR & 42.0 and 42.3 (C-4), 55.6 and 56.3 (C-5), 113d an
113.8 (C-27,6"), 116.2, 116.4 and 116.5 (C-1"" a@d3™), 119.1 and 119.4 (C-4"), 120.4 and
120.7 (C-5""), 123.8 and 124.1 (C-2",6™), 124.(C-4), 125.6 and 125.7 (C-2",6"), 127.3
(C-4"), 128.4, 128.6, 128.7 and 128.8 (C-3",5";3C;4™,5” and C-3",5"), 131.0 (C-4"),
131.3 and 131.7 (C-6""), 132.3 and 132.6 (C-1"135.9 and 136.2 (C-5’), 138.51 and 138.52
(C-3), 139.2 and 139.4 (C-1"), 144.6 and 144.81(Q, 147.1 and 148.0 (C-3), 153.9 and 154.5
(C-2"). IR (cm™): 1596, 1502, 1386, 1334, 1290, 1178, 1156, 1838, 692; MS (El 70 eV):
m/4%) = 456 (M, 78), 364 (38), 261 (47), 91 (100). Anal. Calaat. €H.4N4O: C, 78.93; H,
5.30; N, 12.27. Found: C, 78.84; H, 5.36; N, 12.35.

5{4-[5-(2-Hydroxyphenyl)-1-phenylpyrazolyl]}-3-(4-methylphenyl)-1-phenyl-2-pyrazoline
(2b). Prepared as white needles in 66% yield, m.p-158C.

Diastereomeric mixture— NMR at 5C:

Diastereomer A *H NMR & 2.37 (s, 3 H, €), 3.13 (dd, 1 HJ = 6.6 and 16.4 Hz, Hy4.J),
3.55 (dd, 1 HJ = 12.1 and 16.4 Hz, Hed, 5.13 (dd, 1 HJ) = 6.6 and 12.1 Hz, H-5), 5.14 (br s,
1 H, OH).

Diastereomer B *H NMR & 2.37 (s, 3 H, €3), 3.19 (dd, 1 HJ = 7.2 and 16.6 Hz, Huno),
3.51(dd, 1 HJ=12.1 and 16.6 Hz, He4), 4.97 (dd, 1 HJ = 7.2 and 12.1 Hz, H-5), 5.14 (br s,
1 H, OH).

Diastereomers A+B 'H NMR & 6.72-6.83 (m, 3 H, 2xH-4” and H-3""), 6.83-6.981( 3 H, H-
3" and 2xH-5""), 6.94 (d, 1 H,J = 7.4 Hz, H-6™"), 6.99-7.03 (m, 3 H, H-2",6" and-6""),
7.08-7.25 (m, 22 H, H-2",6"; 2xH-3",5"; 2xH-3",57 2xH-2"",3"",4"",5"",6™ and 2xH-4""),
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7.57 (d, 4 HJ = 7.9 Hz, 2xH-2",6"), 7.60 and 7.63 (2s, 2 H,3’). *°C NMR & 21.4 CH3),
42.0 and 42.4 (C-4), 55.6 and 56.3 (C-5), 113.5HIRI9 (C-2",6”), 116.2, 116.5 and 116.6 (C-
1™ and C-3"), 118.9 and 119.4 (C-4"), 120.5 ant20.7 (C-5""), 123.7 and 124.3 (C-
27 6™, 124.1 (C-4"), 125.6 and 125.7 (C-2",67)127.2 (C-4"), 128.7, 128.8 and 129.2 (C-
3”5” C-3”,5” and C-3",5"), 131.0 (C-4""), 129.7 and 129.8 (C-1”), 131.3 and 131.7 (C-
6”"), 135.8 and 136.1 (C-5'), 138.5 and 138.7 (C)}4138.6 (C-3), 139.2 and 139.4 (C-1"),
144.7 and 145.0 (C-17), 147.3 and 148.3 (C-3), 958 154.4 (C-2"). IR (ciit): 1598, 1498,
1380, 1320, 1230, 1182, 1156, 1122, 1068, 1034, 882, 662; MS (El 70 eV)n/4%) = 470
(M*, 81), 247 (19), 208 (19), 91 (100). Anal. Calaat. €1H»N4O: C, 79.13; H, 5.57; N, 11.90.
Found: C, 79.22; H, 5.63; N, 11.82.

5-{4-[5-(2-Hydroxyphenyl)-1-phenylpyrazolyl]}-3-(4-methoxyphenyl)-1-phenyl-2-pyrazo-
line (2¢). Isolated as white plates in 64% yield, m.p. 143C.

'H NMR (DMSO-d;, 80°C)s 3.19 (dd, 1 HJ = 6.7 and 17.1 Hz, Hyd.), 3.63 (dd, 1 H)J =
11.6 and 17.1 Hz, He4), 3.79 (s, 3 H, O83), 5.03 (dd, 1 HJ = 6.7 and 11.6 Hz, H-5), 6.70 (t,
1H,J=7.2Hz H-4"),6.84 (dd, 1 HH=7.4 and 7.6 Hz, H-5""), 6.92 (d, 1 H,= 8.5 Hz, H-
3", 6.96 (d, 2 H,J = 8.9 Hz, H-3",5™), 7.02 (d, 2 H)J = 8.3 Hz, H-2",6"), 7.05 (dd, 1 H] =
1.8 and 7.6 Hz, H-6""), 7.12 (dd, 2 H,= 7.2 and 8.3 Hz, H-3",5"), 7.20-7.27 (m, 7 H, H-H-
2,.3".4™ 5™ 6", H-4""), 7.45 (s, 1 H, H-3"), 7.61 (d, 2 HJ=8.9 Hz, H-2",6™), 9.55 (br s,
1 H, OH). °C NMR (DMSO-@, 80°C)5 41.8 (C-4), 54.9 (OH3), 55.5 (C-5), 113.0 (C-2",6"),
113.8 (C-3",5™), 115.7 (C-1™), 116.3 (C-3™), 118.0 (C-4"), 118.8 (C-5""), 122.9 (C-4’ and
C-2",6"), 125.0 (C-1"), 126.2 (C-4™), 126.7 (&&”,6™), 128.05 and 128.12 (C-3",5" and C-
3”,5"), 130.2 (C-4™), 131.2 (C-6"), 136.7 (C5’), 137.3 (C-3), 139.8 (C-1™), 144.7 (C-
17), 147.3 (C-3), 155.2 (C-2""), 159.6 (C-4™).

Diastereomeric mixture— NMR at 5C:

Diastereomer A *H NMR & 3.10 (dd, 1 HJ = 6.8 and 16.7 Hz, Hy4ng), 3.51 (dd, 1 HJ) = 12.4
and 16.7 Hz, H-4), 3.82 (s, 3 H, 0OH3), 5.10 (dd, 1 HJ = 6.8 and 12.4 Hz, H-5), 5.20 (br s, 1
H, OH).

Diastereomer B *H NMR & 3.15 (dd, 1 HJ = 7.5 and 16.9 Hz, Hy4ne), 3.46 (dd, 1 HJ = 12.2
and 16.9 Hz, H-4), 3.82 (s, 3 H, O83), 4.93 (dd, 1 HJ = 7.5 and 12.2 Hz, H-5), 5.20 (br s, 1
H, OH).

Diastereomers A+B 'H NMR § 6.73-6.85 (m, 5 H, 2xH-4”, H-3"" and 2xH-5""), 85-6.90
(m, 4 H, 2xH-3",5"), 6.90-6.93 (m, 2 H, H-3"" ad H-6""), 6.99-7.01 (m, 3 H, H-2",6” and
H-6""), 7.08-7.24 (m, 18 H, H-2",6"; 2xH-3",5"; 2K-2"",3"",4™,5™,6™"; 2xH-4""), 7.59 (d,

2 H,J=8.6 Hz, H-2",6™), 7.60 (s, 1 H, H-3), 7.61 (@ H,J = 8.7 Hz, H-2",6™), 7.63 (s, 1 H,
H-3"). *3C NMR & 42.0 and 42.5 (C-4), 55.3 @Bi3), 55.6 and 56.4 (C-5), 113.4 and 113.9 (C-
2",6”), 113.8 (C-3”,5”), 116.1, 116.4 and 116.€{1™ and C-3"), 118.8 and 119.3 (C-4"),
120.4 and 120.6 (C-5""), 123.7 and 124.1 (C-2""5"124.0 and 124.3 (C-4’), 125.1 and 125.3
(C-1m), 127.1 and 127.3 (C-2",6"), 127.3 (C-4")128.7 and 128.8 (C-3",5” and C-3",5™),
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131.0 (C-4"), 131.3 and 131.6 (C-6""), 135.8 ariB6.1 (C-5’), 138.4 and 139.3 (C-1"),

138.6 and 139.1 (C-3’), 144.9 and 145.1 (C-1"),.24and 148.3 (C-3), 153.9 and 154.4 (C-
2"), 159.8 and 159.9 (C-4™). IR (cM): 1596, 1498, 1386, 1252, 1110, 1068, 1032, 998, 6

660; MS (El 70 eV)m/4%) = 486 (M, 11), 394 (2), 247 (19), 91 (100). Anal. Calcdr fo
CaHoeN4Oo: C, 76.52; H, 5.39; N, 11.51. Found: C, 76.445H43; N, 11.60.

3-(4-Fluorophenyl)-5-{4-[5-(2-hydroxyphenyl)-1-pherylpyrazolyl]}-1-phenyl-2-pyrazoline
(2d). Prepared as pale yellow needles in 71% yield, a86-137C.

Diastereomeric mixture— NMR at 5C:

Diastereomer A *H NMR & 3.08 (dd, 1 HJ = 6.7 and 17.0 Hz, Hy4ng), 3.50 (dd, 1 H) = 12.4
and 17.0 Hz, H-4), 5.08 (br s, 1 H, 8), 5.15 (dd, 1 H) = 6.7 and 12.4 Hz, H-5).
Diastereomer B 'H NMR & 3.14 (dd, 1 HJ = 7.1 and 17.6 Hz, Hy4ng), 3.41 (dd, 1 H) = 12.5
and 17.6 Hz, H-4), 4.97 (dd, 1 H) = 7.1 and 12.5 Hz, H-5), 5.08 (br s, 1 KO
Diastereomers A+B 'H NMR § 6.71-6.85 (m, 5 H, 2xH-4", H-3"" and 2xH-5""), 88-6.98
(m, 3 H, H-3"” and 2xH-6""), 6.98-7.01 (m, 2 H, ¥",67), 7.04 (t, 4 H,J = 8.7 Hz, 2xH-
37,5™), 7.08-7.22 (m, 18 H, H-2",6"; 2xH-3",5"; &H-2"",3"",4™",5™,6""; 2xH-4"""), 7.59 and
7.61 (2s, 2 H, 2xH-3"), 7.59-7.63 (m, 4 H, 2xH-B™). 3C NMR & 42.0 and 42.3 (C-4), 55.8
and 56.3 (C-5), 113.5 and 113.7 (C-2",6"), 115.5%@.r = 21.8 Hz, C-3",5™), 116.1, 116.3
and 116.6 (C-1" and C-3"), 119.1 and 119.4 (C}4120.3 and 120.6 (C-5""), 123.8 and
124.1 (C-2",6™), 124.0 and 124.1 (C-4'), 127.4,{c.r = 4.0 Hz, C-2",6™), 127.4 and 127.5
(C-4™), 128.7 and 128.8 (C-3",5", C-1” and C-3%}"), 131.0 (C-4™"), 131.3 and 131.7 (C-
6"”), 136.1 and 136.5 (C-5’), 138.4 (C-3’), 139ahd 139.3 (C-1"), 144.6 and 144.7 (C-1"),
146.1 and 147.0 (C-3), 154.0 and 154.6 (C-2"")286(d, Jc.r = 249.1 Hz, C-4™). IR (cnl):
1598, 1498, 1386, 1268, 1178, 1110, 1042, 1032, BOB, 676, 660; MS (EI 70 eVin/4%) =
474 (M, 23), 247 (16), 91 (90), 77 (100). Anal. Calcd. @oH23sFN4O: C, 75.93; H, 4.88; N,
11.80. Found: C, 75.85; H, 4.94; N, 11.78.

3-(4-Chlorophenyl)-5-{4-[5-(2-hydroxyphenyl)-1-pherylpyrazolyl]}-1-phenyl-2-pyrazoline
(2€). Obtained as yellow plates in 73% yield, m.p.-14&°C.

Diastereomeric mixture— NMR at 5C:

Diastereomer A *H NMR & 3.07 (dd, 1 HJ = 6.7 and 16.9 Hz, Hy4ng), 3.47 (dd, 1 HJ) = 12.2
and 16.9 Hz, H-4), 5.16 (br s, 1 H, &), 5.17 (dd, 1 H) = 6.7 and 12.2 Hz, H-5).
Diastereomer B *H NMR § 3.13 (dd, 1 HJ=7.1and 17.4 Hz, Hy4,9), 3.42 (dd, 1 HJ=12.1
and 17.4 Hz, H-4), 4.98 (dd, 1 H)=7.1 and 12.1 Hz, H-5), 5.16 (br s, 1 HH)O
Diastereomers A+B 'H NMR & 6.72 (d, 1 HJ = 8.3 Hz, H-3""), 6.73-6.87 (m, 4 H, 2xH-4"
and 2xH-5""), 6.90 (d, 1 HJ = 8.3 Hz, H-3""), 6.98 (d, 2 HJ = 8.1 Hz, H-2",6"), 7.10-7.25
(m, 20 H, H-2",6"; 2xH-3",5"; 2xH-2"",3™,4™ 5™,6 "; 2xH-4"" and 2xH-6""), 7.31 (d, 4 H,
J = 8.6 Hz, 2xH-3",5™), 7.55 (d, 4 HJ = 8.6 Hz, 2xH-2",6™), 7.57 and 7.60 (2s, 2 H,12:3’).
3C NMR & 41.8 and 42.0 (C-4), 55.7 and 56.2 (C-5), 113d HB.7 (C-2",6"), 116.0, 116.1,
116.2 and 116.4 (C-1"" and C-3"), 119.2 and 1839C-4"), 120.4 and 120.6 (C-5""), 123.8
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and 124.1 (C-2",6"), 123.9 and 124.0 (C-4"), 126and 126.8 (C-2",6"), 127.3 (C-4™),
128.6, 128.7 and 128.9 (C-3",5", C-3",5™, and C-%""), 131.0 (C-1™), 131.1 (C-4™), 131.3
and 131.7 (C-6""), 134.0 and 134.1 (C-4™), 136ahd 136.4 (C-5’), 138.3 (C-3’), 139.0 and
139.3 (C-1"), 144.3 and 144.4 (C-1"), 145.8 an® B4(C-3), 153.9 and 154.5 (C-2""). IR (Cm
1): 1598, 1500, 1386, 1266, 1176, 1154, 1042, 1038, 854, 708, 662; MS (EI 70 e\fj/4%)
=490 (M, 14), 247 (15), 91 (81), 77 (100). Anal. Calcd. @¢H,:CIN4O: C, 73.39; H, 4.72; N,
11.41. Found: C, 73.47; H, 4.67; N, 11.48.

5-{4-[5-(2-Hydroxyphenyl)-1-phenylpyrazolyl]}-3-(1-naphthyl)-1-phenyl-2-pyrazoline (2f).
Prepared as white needles in 62% vyield, m.p. 158Q.5

Diastereomeric mixture— NMR at 5C:

Diastereomer A *H NMR & 3.35 (dd, 1 HJ = 6.5 and 16.5 Hz, Hy4ng), 3.76 (dd, 1 HJ) = 12.0
and 16.5 Hz, H-4), 5.18 (dd, 1 H) = 6.5 and 12.0 Hz, H-5).

Diastereomer B *H NMR & 3.41 (dd, 1 HJ = 7.2 and 17.0 Hz, Hy4n9), 3.67 (dd, 1 HJ) = 11.5
and 17.0 Hz, H-4), 4.99 (dd, 1 H) = 7.2 and 11.5 Hz, H-5).

Diastereomers A+B *H NMR § 6.73-6.76 (m 1 H, H-3""), 6.80-6.85 (m, 2 H, 2X5"), 6.92-
6.99 (m, 3H, 2xH-4" and H-3""), 7.08 (d, 2 H,= 9.1 Hz, H-2",6"), 7.12-7.25 (m, 20 H, , H-
2",6”, 2xH-3",5"; 2xH-2"",3",4™ 5™,6""; 2xH-4"" and 2xH-6""), 7.35-7.46 (m, 2 H, H-6"
and 2xH-7"), 7.46-7.53 (m, 1 H, H-6"), 7.56 (@,H,J = 7.1 Hz, 2xH-4™), 7.64-7.69 (m, 2 H,
2xH-3™), 7.64 and 7.66 (2s, 2 H, H-3"), 7.79 (br2IH,J = 6.8 Hz, 2xH-8"), 7.87 (d, 2 H] =
8.5 Hz, 2xH-5"), 9.43 and 9.45 (2d, 2 Bi= 8.2 Hz, 2xH-2").23C NMR & 44.4 and 44.7 (C-4),
54.4 and 55.0 (C-5), 113.6 and 113.8 (C-2",6"),.11416.4, 116.5 and 116.6 (C-1" and C-
3”), 119.1 and 119.5 (C-47), 120.5 and 120.7 (C% 123.8 and 124.0 (C-4"), 123.9 and
124.1 (C-2"",6"), 124.8 (C-4" and C-6™), 126.1Q-7"), 127.2 (C-2”, C-3” and C-4™),
128.5, 128.7, 128.8 and 128.9 (C-5”, C-3",5” aneBC5™), 129.4 and 129.5 (C-8"), 130.2
and 130.3 (C-1"), 131.0 (C-4™), 131.4 and 131(6-6™"), 133.6 and 134.0 (C-4a™ and C-
8a™), 136.0 and 136.3 (C-5’), 138.5 (C-3’), 13%Ad 139.3 (C-1"), 144.4 and 144.7 (C-1"),
147.6 and 148.5 (C-3), 153.9 and 154.5 (C-2"").(tRi"): 1596, 1498, 1380, 1292, 1176, 1142,
1032, 1020, 996, 910, 856, 718, 656; MS (El 70 @M¥%) = 506 (M, 2), 247 (44), 127 (74),
77 (100). Anal. Calcd. for £H26N4O: C, 80.61; H, 5.17; N, 11.05. Found: C, 80.535H1; N,
11.10.

5-{4-[5-(2-Hydroxyphenyl)-1-phenylpyrazolyl]}-3-(2-naphthyl)-1-phenyl-2-pyrazoline (2g).
Isolated as white needles in 69% vyield, m.p. 160°C6

Diastereomeric mixture— NMR at 5C:

Diastereomer A *H NMR & 3.27 (dd, 1 HJ = 6.6 and 16.6 Hz, Hy4ns), 3.67 (dd, 1 HJ = 11.9
and 16.9 Hz, H-4), 5.21 (dd, 1 H) = 6.6 and 11.9 Hz, H-5).

Diastereomer B *H NMR & 3.32 (dd, 1 HJ = 7.1 and 16.9 Hz, Hy4ng), 3.61 (dd, 1 H) = 11.5
and 16.6 Hz, H-4), 5.05 (dd, 1 H) =7.1 and 11.5 Hz, H-5).
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Diastereomers A+B 'H NMR & 6.74 (d, 1 HJ = 7.8 Hz, H-3""), 6.76-6.91 (m, 4 H, 2xH-4"
and 2xH-5""), 6.93 (d, 1 H,) = 7.9 Hz, H-3""), 7.05 (d, 4 HJ = 8.1 Hz, H-2",6"), 7.13-7.24
(m, 18 H, 2xH-3",5"; 2xH-2"",3"",4™,5"",6™; 2xH-4™" and 2xH-6""), 7.45-7.50 (m, 4 H,
2xH-6" and 2xH-7"), 7.62 and 7.65 (2s, 2 H, H-37.72 (br s, 2 H, 2xH-1"), 7.70-7.83 (m, 4
H, 2xH-5" and 2xH-8™), 7.82 (d, 2 H) = 8.7 Hz, 2xH-4"), 8.10 (dd, 2 H} = 8.7 and 1.5

Hz, 2xH-3"). **C NMR & 41.9 and 42.1 (C-4), 55.7 and 56.2 (C-5), 113 HI8.8 (C-2",6"),
116.0, 116.1, 116.4 and 116.5 (C-1"" and C-3"1)19.1 and 119.5 (C-4"), 120.5 and 120.7 (C-
5"), 123.4 and 123.7 (C-3™), 123.95 and 124.08-4"), 123.98 and 124.08 (C-2"",6"), 125.1
(C-17), 126.3 and 126.4 (C-6 and C-7"), 127.84{4™), 127.8 and 128.0 (C-4", C-5” and C-
8"), 128.7, 128.9 and 129.0 (C-3",5” and C-3",59,"131.0 (C-4""), 131.3 and 131.7 (C-6™"),
133.0 and 133.2 (C-2™, C-4a” and C-8a™), 135.8d0136.2 (C-5"), 138.5 and 138.6 (C-3),
139.1 and 139.4 (C-1™), 144.4 and 144.6 (C-1")714and 147.9 (C-3), 153.9 and 154.4 (C-
2™). IR (cm™): 1596, 1498, 1382, 1274, 1178, 1032, 1020, 996, 818, 662; MS (El 70 eV):
m/Zd%) = 506 (M, 18), 247 (18), 91 (87), 77 (100). Anal. Calcd: @4H»eN,O: C, 80.61; H,
5.17; N, 11.05. Found. C, 80.67; H, 5.22; N, 11.12.

Acetylation of 3-aryl-5-{4-[5-(2-hydroxyphenyl)-1-phenylpyrazolyl]}-1-phenyl-2-
pyrazolines 2a-c,e

A mixture of 3-aryl-5-{4-[5-(2-hydroxyphenyl)-1-phglpyrazolyl]}-1-phenyl-2-pyrazolinega-
c,e(1.0 mmol), acetic anhydride (10.0 mL) and anhydrpwridine (5.0 mL) was refluxed for 6
hours, then poured onto crushed ice (20 g). Theigtate was filtered, washed with water (3 x
20 mL) and recrystallized from methanol to afford-{495-(2-acetoxyphenyl)-1-
phenylpyrazolyl]}-3-aryl-1-phenyl-2-pyrazolinéa-c,e(Scheme 1).

5-{4-[5-(2-Acetoxyphenyl)-1-phenylpyrazolyl]}-1,3-dpbhenyl-2-pyrazoline (3a). Isolated as
white needles in 82% vyield, m.p. 157-268

Diastereomeric mixture 53.5:46.5:

Major diastereomer: *H NMR & 2.05 (s, 3 H, €l3), 3.24 (dd, 1 HJ) = 6.8 and 16.7 Hz, H-
4irang), 3.66 (dd, 1 HJ = 12.1 and 16.7 Hz, Hed), 5.21 (dd, 1 HJ = 6.8 and 12.1 Hz, H-5),
6.78-6.84 (m, 1 H, H-4"), 7.09 (d, 2 H,= 7.7 Hz, H-2",6"), 7.20 (t, 2 H) = 7.7 Hz, H-3",5"),
7.20-7.42 (m, 11 H, Ar), 7.43-7.52 (m, 1 H, H-47"7.63 (s, 1 H, H-3"), 7.69-7.72 (m, 2 H, H-
2".6™). ¥C NMR & 20.8 CHs), 42.6 (C-4), 55.9 (C-5), 113.6 (C-2",6"), 119@Q-4"), 123.37
(C-2",6™), 123.42 (C-1"), 123.8 (C-4™), 124.3(C-4"), 125.7 (C-2",6™), 126.2 (C-3™),
127.17 (C-4™), 128.4 (C-3",5"), 128.52 (C-5""),28.77 (C-3",5"), 128.79 (C-3",5™), 130.7
(C-4"), 131.8 (C-6™), 132.69 (C-1"), 134.7 (&’), 139.0 (C-3’), 139.9 (C-1™), 144.7 (C-
1"), 147.0 (C-3), 148.3 (C-2"), 168.3 (C=0).

Minor diastereomer: *H NMR § 2.13 (s, 3 H, €l3), 3.22 (dd, 1 HJ = 6.9 and 16.9 Hz, H-
4irang), 3.74 (dd, 1 HJ = 11.9 and 16.9 Hz, He4), 5.13 (dd, 1 HJ = 6.9 and 11.9 Hz, H-5),
6.78-6.84 (m, 1 H, H-4"), 7.02 (d, 2 H,= 7.7 Hz, H-2",6"), 7.18 (t, 2 H) = 7.7 Hz, H-3",5"),
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7.20-7.42 (m, 11 H, Ar), 7.43-7.52 (m, 1 H, H-47"}.67 (s, 1 H, H-3"), 7.71-7.75 (m, 2 H, H-
2",6"). 3¢ NMR § 20.9 CHs), 42.5 (C-4), 56.2 (C-5), 113.9 (C-2",6"), 119@-4"), 122.9 (C-
1", 123.5 (C-2",6™), 123.8 (C-4™), 124.2 (C-9, 125.7 (C-2",6"), 126.6 (C-3"), 127.15
(C-4™), 128.53 (C-3",5"), 128.6 (C-5"), 128.77G-3”,5), 128.81 (C-3™,5"), 130.8 (C-
4™, 131.6 (6™, 132.73 (C-1"), 134.5 (C-5),138.6 (C-3"), 139.6 (C-1"™), 144.9 (C-1"),
147.3 (C-3), 149.0 (C-2""), 168.6 (C=0).

IR (cm'l): 1766, 1597, 1502, 1449, 1383, 1319, 1111, 1010, 759, 692; MS (EIl 70 eV):
m/4%) = 498 (M, 17), 455 (5), 247 (12), 91 (100). Anal. Calcd. @,H2eN4O: C, 77.09; H,
5.26; N, 11.23. Found: C, 77.18; H, 5.32; N, 11.31.

5-{4-[5-(2-Acetoxyphenyl)-1-phenylpyrazolyl]}-3-(4methylphenyl)-1-phenyl-2-pyrazoline
(3b). Prepared as white needles in 83% yield, m.p-19&C.

Diastereomeric mixture 54.4:45.6:

Major diastereomer: *H NMR & 2.05 (s, 3 H, E3), 2.38 (s, 3 H, 4™-QGH3), 3.22 (dd, 1 HJ =
6.9 and 16.7 Hz, H4ne, 3.64 (dd, 1 H) = 12.1 and 16.7 Hz, Hed), 5.17 (dd, 1 H) = 6.9 and
12.1 Hz, H-5), 6.76-6.83 (m, 1 H, H-4"), 7.07 (&H, J = 1.1 and 8.9 Hz, H-2",6"), 7.14-7.34
(m, 12 H, Ar), 7.44-7.49 (m, 1 H, H-4™), 7.66 (4, H, H-3"), 7.60 (d, 2 HJ = 8.3 Hz, H-
2".6™). *C NMR § 20.8 CHs3), 21.4 (4"-CHs), 42.8 (C-4), 55.8 (C-5), 113.6 (C-2",6"), 119.1
(C-47), 123.44 (C-1""), 123.45 (C-2",6™), 123.8C-4"), 124.4 (C-4’), 125.7 (C-2",6"),
126.2 (C-3""), 127.1 (C-5""), 128.75, 128.77 ari®8.81 (C-3”,5”and C-3",5"), 129.17 (C-
3”,57), 129.90 (C-1™), 130.6 (C-4""), 131.8 (C-6", 134.7 (C-5"), 138.6 (C-4™), 139.0 (C-3)),
139.9 (C-1), 144.9 (C-1"), 147.3 (C-3), 148.3 €*), 168.3 (C=0).

Minor diastereomer: *H NMR & 2.13 (s, 3 H, €l3), 2.40 (s, 3 H, 4™-CG3), 3.20 (dd, 1 H)J =
6.9 and 16.9 Hz, Hn9), 3.72 (dd, 1 H) = 11.9 and 16.9 Hz, H9), 5.10 (dd, 1 H) = 6.9 and
11.9 Hz, H-5), 6.76-6.83 (m, 1 H, H-4"), 7.01 (&H, J = 1.2 and 8.8 Hz, H-2",6"), 7.14-7.34
(m, 12 H, Ar), 7.44-7.49 (m, 1 H, H-4""), 7.627 (@ H,J = 8.3 Hz, H-2",6"), 7.628 (s, 1 H,
H-3). *3C NMR § 20.9 CHs), 21.4 (4"-CH3), 42.6 (C-4), 56.1 (C-5), 113.9 (C-2",6"), 119@-(
4", 122.9 (C-1"), 123.5 (C-2"",6™), 123.8 (C-4), 124.2 (C-4"), 125.7 (C-2",6™), 126.6 (C-
3", 127.2 (C-5"), 128.75, 128.77 and 128.81 €’,5” and C-3"",5™), 129.23 (C-3",5"),
129.94 (C-1™), 130.7 (C-4""), 131.6 (C-6""), 134 (C-5’), 138.6 (C-4"), 138.7 (C-3’), 139.6
(C-1™), 145.0 (C-1"), 147.5 (C-3), 149.0 (C-2""168.6 (C=0).

IR (cm™): 1763, 1597, 1499, 1382, 1325, 1188, 1131, 1060, 816, 764, 693; MS (El 70 eV):
m/ZA%) = 512 (M, 24), 469 (4), 247 (15), 91 (100). Anal. Calcd. @3H2sN4O,: C, 77.32; H,
5.51; N, 10.92. Found: C, 77.23; H, 5.46; N, 10.84.

5-{4-[5-(2-Acetoxyphenyl)-1-phenylpyrazolyl]}-3-(4methoxyphenyl)-1-phenyl-2-pyrazoline
(30). Isolated as white needles in 85% yield, m.p.-11ZC.

Diastereomeric mixture 52.0:48.0:

Major diastereomer: *H NMR & 2.05 (s, 3 H, €l3), 3.20 (dd, 1 HJ = 6.9 and 16.7 Hz, H-
divang), 3.62 (dd, 1 HJ = 12.0 and 16.7 Hz, He4), 3.85 (s, 3 H, OH83), 5.15 (dd, 1 HJ = 6.9
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and 12.0 Hz, H-5), 6.79 (t, 1 H,= 7.1 Hz, H-4"), 6.91 (d, 2 H] = 8.7 Hz, H-3"",5"), 7.06 (d,
2 H,J=8.2 Hz, H-2",6"), 7.14-7.34 (m, 10 H, Ar), 7.4351 (m, 1 H, H-4™), 7.63 (s, 1 H, H-
3"), 7.64 (d, 2 HJ = 8.7 Hz, H-2",6™). *3C NMR & 20.8 CHs), 42.8 (C-4), 55.3 (OHs), 55.9
(C-5), 113.5 (C-2",6"), 113.8 (C-3”,5"), 118.9 @"), 122.9 (C-1"), 123.36 (C-2"",6™),
123.8 (C-4™), 124.5 (C-4’), 125.0 (C-1™), 126.22(3™), 127.2 (C-2",6"), 128.76, 128.81
and 128.82 (C-3",5”; C-3",5" and C-5""), 130.6G-4""), 131.8 (C-6""), 134.7 (C-5’), 139.0
(C-3), 139.9 (C-1™), 145.1 (C-1"), 147.1 (C-3)48.3 (C-2™), 160.1 (C-4™), 168.3 (C=0).
Minor diastereomer: *H NMR § 2.12 (s, 3 H, €3), 3.17 (dd, 1 HJ = 7.1 and 16.8 Hz, H-
dirang), 3.70 (dd, 1 HJ = 11.8 and 16.8 Hz, H4), 3.86 (s, 3 H, OH3), 5.07 (dd, 1 HJ=7.1
and 11.8 Hz, H-5), 6.79 (t, 1 H,= 7.1 Hz, H-4"), 6.94 (d, 2 H] = 8.7 Hz, H-3"",5"), 7.00 (d,
2 H,J=8.2 Hz, H-2",6"), 7.14-7.34 (m, 10 H, Ar), 7.4351 (m, 1 H, H-4™), 7.68 (s, 1 H, H-
3", 7.65 (d, 2 HJ = 8.7 Hz, H-2",6™). *3C NMR & 20.9 CHs), 42.7 (C-4), 55.3 (OHs), 56.2
(C-5), 113.9 (C-2",6"), 114.0 (C-3”,5™), 119.1 @"), 122.8 (C-1"), 123.44 (C-2"",6™),
124.0 (C-4™), 124.3 (C-4’), 126.0 (C-1™), 126.62¢3™), 127.2 (C-2",6"), 128.76, 128.81
and 128.82 (C-3",5"; C-3",5™ and C-5""), 130.7G-4""), 131.6 (6™"), 134.5 (C-5’), 138.6
(C-3’),139.6 (C-1™), 145.2 (C-1"), 147.4 (C-3)48.6 (C-2""), 160.0 (C-4™), 168.6 (C=0).

IR (cm™): 1766, 1597, 1499, 1384, 1251, 1190, 1111, 1038, 832, 762, 693; MS (EI 70 eV):
m/4%) = 528 (M, 20), 485, (4), 247 (18), 91 (100). Anal. Calao. €3H,sN4Os: C, 74.98; H,
5.34; N, 10.59. Found: C, 74.89; H, 5.38; N, 10.50.

5-{4-[5-(2-Acetoxyphenyl)-1-phenylpyrazolyl]}-3-(4ehlorophenyl)-1-phenyl-2-pyrazoline
(36). Obtained as pale yellow plates in 76% vyield,.m28-124C.

Diastereomeric mixture 54.5:45.5:

Major diastereomer: '"H NMR § 2.04 (s, 3 H, €3), 3.19 (dd, 1 HJ = 6.9 and 16.8 Hz, H-
Ayand, 3.62 (dd, 1 HJ) = 12.3 and 16.8 Hz, Hed), 5.23 (dd, 1 HJ = 6.9 and 12.3 Hz, H-5),
6.79-6.85 (m, 1 H, H-4"), 7.08 (d, 2 B= 8.2 Hz, H-2",6"), 7.15-7.33 (m, 10 H, Ar), 7.3, 2
H,J=8.5 Hz, H-3",5"), 7.42-7.51 (m, 1 H, H-4"")7.61 (d, 2 HJ = 8.5 Hz, H-2",6"), 7.62
(s, 1 H, H-3").3C NMR § 20.76 CHs), 42.4 (C-4), 56.0 (C-5), 113.6 (C-2",6"), 119@-4"),
123.35 (C-1"), 123.37 (C-2",6™), 123.8 (C-4™),124.1 (C-4’), 126.2 (C-3™), 126.8 (C-
2m,6™), 127.24 (C-5"), 128.6 (C-3”,5”), 128.8 and 128.82 (C-3",5” and C-3"",5"),130.7
(C-4"), 131.22 (C-1™), 131.8 (C-6""), 134.16 (&4™), 134.8 (C-5"), 139.0 (C-3), 139.8 (C-
1™), 144.4 (C-1"), 145.9 (C-3), 148.3 (C-2""), B3 (C=0).

Minor diastereomer: *"H NMR § 2.10 (s, 3 H, €3), 3.16 (dd, 1 HJ = 7.1 and 16.9 Hz, H-
4yand), 3.68 (dd, 1 HJ) = 12.0 and 16.9 Hz, Hed), 5.15 (dd, 1 HJ) = 7.1 and 12.0 Hz, H-5),
6.79-6.85 (m, 1 H, H-4"), 7.02 (d, 2 H= 8.2 Hz, H-2",6"), 7.15-7.33 (m, 10 H, Ar), 7.36, 2
H,J=8.4 Hz, H-3",5"), 7.42-7.51 (m, 1 H, H-4"")7.64 (d, 2 HJ = 8.4 Hz, H-2"",6"), 7.65
(s, 1 H, H-3").3C NMR § 20.82 CHs), 42.3 (C-4), 56.4 (C-5), 114.0 (C-2",6"), 1196-4"),
122.8 (C-1"), 123.5 (C-2",6"), 123.8 (C-4™), 24.9 (C-4), 126.6 (C-3™), 126.8 (C-
2m,6™), 127.22 (C-5™), 128.7 (C-3",5™), 128.8 and 128.82 (C-3",5” and C-3"",5"), 130.8
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(C-4"), 131.24 (C-1"), 131.5 (6™), 134.24 (C-4), 134.6 (C-5'), 138.5 (C-3’), 139.6 (C-1™),
144.6 (C-1"), 146.1 (C-3), 148.9 (C-2""), 168.6£0).

IR (cm™): 1766, 1598, 1501, 1453, 1386, 1322, 1189, 10000, 910, 762, 692; MS (EI 70 eV):
m/ZA%) = 532 (M, 16), 489 (6), 247 (16), 91 (100); Anal. Calcd. @,H,sCIN,O,: C, 72.11; H,
4.73; N, 10.51. Found: C, 72.21; H, 4.78; N, 10.43.
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