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We have been involved in the development of
strong-base synthesis of 1H-pyrazoles utilizing a variety of
polylithiated C(a),N-hydrazones and related regioselec-
tively reactive intermediates (e.g., dilithiated C(cr),N-carbo-
alkoxyhydrazones) {1], which were prepared by the treat-
ment of the hydrazone-type entry compounds with either
n-butyllithium or excess lithium diisopropylamide. This
was followed by C-acylation with carboxylic acid esters or
acid chlorides and subsequent acid cyclization of the
resulting condensation intermediates to the desired hetero-
cyclic products. Another method for 1H-pyrazole prepara-
tion involves the condensation/cyclization of B-diketones
with hydrazines or related materials [2]. For example,
utilization of the latter method has involved the dibenzoyl-
methane condensation/cyclization with either semi-
carbazide or thiosemicarbazide to give the respective
1H-pyrazole-1-carboxamide [3] or 1H-pyrazole-1-carbo-
thioamide [4].

The potential for polylithiation of C(a),N-semicar-
bazones or C(o),N-thiosemicarbazones with lithium diiso-
propylamide followed by condensation/cyclization with
esters has not been investigated by us, and earlier related
reports focus on the treatment of acetophenone semicar-
bazone or thiosemicarbazone with Grignard reagents to
afford 5-phenyl-1H-pyrazol-3-amine in variable yields {5].
Generally, 1H-pyrazol-3-amines have been prepared by
treatment of phenacyl nitriles or B-chlorocinnamoyl
nitriles with hydrazine [6], and their use has been quite
extensive [7]. There are fewer reports concerning the
preparation of N-aroylated, 5-phenyl-1H-pyrazole-3-

amines [8], which have not involved strong base methods.
Also, the potential usefulness of newly prepared substi-
tuted pyrazoles and related heterocyclic compounds is
considerable, especially for biological screening (e.g,
agriculture) [9].

We are reporting the results of our initial study dealing
with the preparation of N-(1H-pyrazol-3-yl)arylamides 1-6
and 1H-pyrazol-3-amines 7-9 from polylithiated
C(a),N-thiosemicarbazones or C(o),N-semicarbazones.
The polylithiated intermediates, prepared in an excess of
lithium diisopropylamide, underwent cyclization and
subsequent N-aroylation with several aromatic esters to
give N-(1H-pyrazol-3-yl)arylamides 1-6, or they were
quenched with acid to give the 1H-pyrazol-3-amines 7-9.
The usual ratio of semicarbazone or thiosemicarbazone
entry compound: base: ester was 1:4:1 [10] for aroylation-
type condensations including salicylates {1h-j], and the
ratio of reagents for preparation of 1H-pyrazol-3-amines
7-9 was 1:4. When smaller amounts of lithium
diisopropylamide were used (e.g., 1:1, 1:2 or 1:3),
recovery of starting materials resulted. In earlier studies,
two hours were required for the formation of C(a),N-
trilithiated intermediates [1b,j] under similar conditions.
At this time, it is difficult to establish that we are dealing
solely with trilithiated intermediates, or a mixture of
dilithiated and trilithiated intermediates. The most impor-
tant C(or)-lithiated carbanion-type center was apparently
formed along with separate N-anion types from each entry
compound, and cyclization in basic medium probably
preceded each N-aroylation with ester.
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Mustration 1: N-(1H-Pyrazol-3-ylarylamides.

Specifically, acetophenone thiosemicarbazone or semi-
carbazone was polylithiated with excess lithium diiso-
propylamide followed by treatment with methyl benzoate
to give the same substituted pyrazole 1 in 44-97% yield.
Cyclododecanone thiosemicarbazone or semicarbazone
was treated with excess lithium diisopropylamide, followed
by condensation with lithiated methyl salicylate to afford
the same pyrazole 2, in 49% and 48% yields, respectively.
Two additional thiosemicarbazones, prepared from either
4-fluoroacetophenone or 2-acetonaphthone, were used, and
after polylithiation in excess base, the former was con-
densed with methyl 2-phenylquinoline4-carboxylate and
the latter was condensed with methyl 3-chlorobenzoate to
afford pyrazoles 3 and 4 in 27% and 34% yields, respec-
tively. Also, cycloheptanone or propiophenone semicar-
bazones were polylithiated in excess base, and the former
was condensed with methyl 2-phenylquinoline-4-carbox-
ylate and the latter with methyl 5-chlorosalicylate to give
pyrazoles 5 and 6 in 31% and 30% yields, respectively.

NH,
> 1 NH 1.-2 =
a© *N’N‘J(i’ ? — a” N

X=0o0r$S 7-9
Ar = C¢Hs-, 4-CIC¢H,, or 4-BrCgHy

Iustration 2: 1H-Pyrazol-3-amines.

Finally, substituted 1H-pyrazol-3-amines 7-9 were
prepared from either the semicarbazones or thiosemicar-
bazones of acetophenone, 4-chloroacetophenone, or
4-bromoacetophenone, in 24-68% yields, following treat-
ment/quench of these entry compounds with excess
lithium diisopropylamide.

The structures for the compounds were established from
infrared, 'H nuclear magnetic resonance, X-ray crystallo-
graphic analysis for pyrazole 1, and tandem mass spectra,

with support from combustion analysis for C, H, and N for
pyrazoles 1-6. The infrared, N-carboxamide (C=0) absorp-
tions in pyrazoles 1-6 were observed from 1646-1683 cm-!
[3], and NH,/NH peaks were observed from 3200-3400
cm-! in pyrazoles 1-9. The tandem mass spectra ruled out
the possibility of isomeric 1H-pyrazole-1-carboxamides,
which were the initially anticipated products based upon
earlier precedents with other substituted C(o),N-hydrazones
[1, 3]. Each pyrazole 1-6 displayed (M+H)*, an (M+H-
H,0)*, an (M+H-aroyl)*, along with other expected ions,
which are consistent with the N-aroyl structure of these
products. The loss of water from the (M+H)* ion can be
attributed to protonation of the carboxamide oxygen (enol
form) followed by water loss leaving the iminium ion, or the
less likely protonation of the N-H ring nitrogen, followed by
its removal by attack of an electron pair shared by the
carbon and oxygen from the carboxamide (enol form) to
form the same iminium ion. None of the compounds
displayed any significant fragmentation that could be attrib-
uted to an N-carboxamide of the isomeric 1H-pyrazole-1-
carboxamides originally anticipated [3,11].

Table 1
Crystallographic Data for N-(5-Phenyl-1H-pyrazol-3-yl)benzamide 1

Crystal Dimensions (mm) 0.10x0.22 x 0.40

Space Group Pbca
aA) 21.129(4)
b(A) 11.264(2)
cA) 10.767(2)
V(A%) 2562.5(8)
fw 263.30

Z 8

d g (gfem?) 1.365
T(°C) -125
AA) 0.71013
B (cm ) 0.8

26max ) 49.9
Rla] 0.042

R, [b] 0.031

[a] R = Z[(F -FC/ZIE,). [b] R,, = {ZIW(F -IFJ2VE,(WIE |2} /2

The X-ray data established the structure of pyrazole 1,
which implies that substituted pyrazoles 2-6 were formed
in an analogous manner. Details of the data collection are
reported in Table 1. The molecular structure of pyrazole 1 is
shown in Figure 1 - ORTEP diagram, atomic positional
parameters are listed in Table 2, and selected bond
distances and angles are listed in Table 3. The molecule is
nearly planar with a torsion angle of 6.19° between the least
squares best planes for the heterocycle ring and the attached
5-phenyl ring and a torsion angle of 6.14° between the least
squares best planes for the two phenyl rings. The carbonyl
oxygen lies 0.781 A below the least squares best plane for
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the heterocyclic ring. The non-hydrogen atoms were
refined anisotropically. The positions for all hydrogen
atoms were obtained from difference maps; the hydrogen
atoms were refined with isotropic thermal parameters. A
difference map peak indicated that hydrogen atom H3
might be disordered between N2 and N3; but the presence
of hydrogen bonding between N3 and Ol indicates that the
current assignment is correct. The final least-squares
refinement resulted in residuals R = 0.042 and R,, = 0.031.
The final Fourier map had no hole deeper than -0.17 ¢ A-3
and no peak greater than 0.19 e A-3 [12].

Figure 1. ORTEP diagram (30% ellipsoids for non-Hydrogen atoms) for
N-(5-Phenyl-1H-pyrazol-3-yl)-benzamide 1.

In addition to some mechanistic studies, the preparation
of the polylithiated intermediates from C(0),N-thiosemi-
carbazones and C(a),N-semicarbazones, and their reac-
tions with electrophilic reagents have considerable poten-
tial for development of new synthons well beyond the
results described in this report. With the exception of pyra-
zoles 1, and 7-9, all future compounds targeted for prepa-
ration are new. Semicarbazones and thiosemicarbazones
are much easier to prepare than B-chlorocinnamyl nitriles
and other related compounds necessary for the preparation
of pyrazoles such as 1-9. We have only begun to develop
the overall potential of these multiple anion type and

H9

H10
H12
HI3
H14
H1S5
H16

N-(5-Phenyl- 1H-pyrazol-3-yl)benzamide 1

X

0.44633(9)
0.46929(11)
0.51266(11)
0.55025(12)
0.43938(14)
0.50576(13)
0.56552(14)
0.53700(14)
0.60922(14)
0.62258(15)
0.66563(16)
0.69430(16)
0.68085(15)
0.63865(15)
0.39511(13)
0.38156(15)
0.33909(16)
0.31054(16)
0.32338(16)
0.36579(15)
0.4682(12)
0.5584(14)
0.5376(11)
0.6009(12)
0.6728(12)
0.7274(13)
0.7014(13)
0.6292(12)
0.4015(12)
0.3306(13)
0.2788(13)
0.3021(14)
0.373713)

Table 2

Atomic Positional Parameters for the Atoms of

y

0.36301(18)
0.16812(24)
0.03903(23)
0.05175(24)
0.2706(3)
0.1509(3)
0.1661(3)
0.2323(3)
0.2015(3)
0.3210(3)
0.3565(3)
0.2741(3)
0.1556(3)
0.1186(3)
0.2665(3)
0.3708(3)
0.3701(3)
0.2656(4)
0.1612(3)
0.1619(3)
0.102(3)
-0.017(3)
0.3145Q22)
0.380(3)
0.442(3)
0.2994(24)
0.096(3)
0.0365(24)
0.447(3)
0.4493)
0.267(3)
0.085(3)
0.080(3)

Z

0.04896(17)
0.0175722)
0.16438(20)
0.26730(22)
-0.01047(25)
0.12513)
0.29042(24)
0.1992(3)
0.3897(3)
0.4067(3)
0.4975(3)
0.5731(3)
0.5571(3)
0.4666(3)
-0.11918(25)
0.1815(3)
-0.2804(3)
-0.3169(3)
-0.2550(3)
-0.1558(3)
-0.0372(23)
0.3193)
0.1915(20)
0.3568(24)
0.5082(23)
0.6335(23)
0.6097(24)
0.4544(23)
-0.1519(25)
-0.3213(25)
-0.3905(25)
-0.2786(24)
-0.1139(23)
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Bi.m (Az) [a]

2.46(10)
1.97(12)
2.16(11)
2.25(12)
2.02(14)
1.74(13)
1.74(13)
2.02(15)
1.86(14)
2.30(14)
2.52(15)
2.48(15)
2.66(16)
2.39(15)
1.96(14)
2.41(15)
2.91(17)
2.89(17)
2.83(17)
2.28(14)
2.6(7)
4.1(8)
0.8(6)
3.0(7)
2.1(6)
3.1(8)
3.2(7)
1.8(6)
2.97)
3.3(7)
3.8(7)
3.3@8)
3.0(7)

[a] B;s, is the mean of the principal axes of the thermal ellipsoid.

N-(5-Phenyl-1H-pyrazol-3-yl)benzamide 1

Table 3
Selected Bond Distances (A) and Angles (”) for

01-C1 1.231(4)
N1-Cl1 1.350(4)
N1-C2 1.404(4)
N1-H1 0.95(3)
N2-N3 1.371(3)
N2-C2 1.337(4)
N3-C3 1.351(4)
C1-N1-C2 124.03)
C1-N1-H1 121.3(15)
C2-N1-H1 114.6(15)
N3-N2-C2 102.73(23)
N2-N3-C3 112.76(25)
N2-N3-H3 118.6(17)
C3-N3-H3 128.2(17)
01-C1-N1 123.4(3)
01-C1-C11 120.4(3)
N1-C1-C11 116.13)
N1-C2-N2 116.8(3)
N1-C2-C4 130.2(3)

N3-H3
C1-C11
C2-C4
C3-C4
C3-CS
C4-H4

C1-C11-C12
C1-C11-C16
N2-C2-C4
N3-C3-C4
N3-C3-C5
C4-C3-C5
C2-C4-C3
C2-C4-H4
C3-C4-H4
C3-C5-Cé6
C3-C5-C10

0.97(3)
1.499(4)
1.383(4)
1.3734)
1.468(4)
093(3)

118.93)
121.703)
113.03)
106.3(3)
1229 (3)
130.6(3)
105.2(3)
128.1(14)
126.7(14)
119.1(3)
122.13)
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related multiple anion type systems [1]. Future studies will
consist of several parts: (1) completing the development of
a higher yield synthesis of N-aroylated, 1H-pyrazole-3-
amines such as pyrazoles 1-6 and the extension of the con-
densation to possibly include aliphatic carboxylic acid
esters [13]; (2) the development of a rapid strong base
synthesis of 1H-pyrazol-3-amines such as pyrazoles 7-9,
with the possible inclusion of N-substituted semicar-
bazones or thiosemicarbazones and other related starting
materials/entry compounds; (3) the possibility of
condensing C(a)-polylithiated intermediates with different
electrophilic reagents (e.g., ethyl benzoylacetate or ethyl
oxamate), especially when condensation intermediates
have the potential of cyclization to new heterocyclic
compounds that would be very difficult or inaccessible by
traditional procedures [1]; and (4) some mechanistic
studies including the possibility for additional absorption
spectra studies and X-ray studies for select products [14].

Even though yields of products reported here are not
optimal, the current procedure readily affords multi-gram
quantities of pure heterocyclic products resulting from
recrystallization from routine solvents, which are in suffi-
cient amount for spectral characterization, biological testing,
and other uses. The initial experimental procedure is straight-
forward so that someone not necessarily familiar with strong
base procedures can be successful with the reactions.

EXPERIMENTAL

Melting points were obtained with a Mel-Temp melting point
apparatus in open capillary tubes and are uncorrected. Fourier
Transform infrared spectra were obtained on a Nicolet Impact
410 or Mattson Polaris FT-IR. Proton magnetic resonance were
obtained with a Varian Associates 360L nuclear magnetic
resonance spectrometer, and chemical shifts are recorded in &
ppm downfield from an internal tetramethylsilane standard. The
molecular ion for pyrazole 8 was determined with a Hewlett
Packard gas chromatograph-mass spectrometer (Hewlett Packard
Series II, 5890 Gas Chromatograph and 5971A Mass Selective
Detector). Combustion analyses were performed by Quantitative
Technologies, Inc., P.O. Box 470, Salem Industrial Park, Bldg. 5,
Whitehouse, NJ 08888.

Colorless crystals of pyrazole 1 were recrystallized from ethanol
in order to give satisfactory crystals for X-ray determination.
Single crystal data for X-ray studies were collected at -125° on a
Rigaku AFC7R diffractometer at Clemson University using the
@/20 scan mode. The unit cell dimensions were determined by a
least-squares refinement based on the setting angles of 25 carefully
centered reflections in the range 10.97°<20<16.43°. Diffraction
data were collected for 2258 unique reflections with h from 0 to 25,
k from 0 to 13, and ! from 0 to 12. A total of 1221 reflections with
I'> 2.50(]) were used in the structure determination.

Weights based on counting statistics were applied to the data.
An empirical absorption correction, based on azimuthal scans of
several moderately intense reflections, resulted in transmission
factors of 0.88-1.00. All programs used in the structure determi-
nation are contained in the NRCVAX [12] system.

Liquid secondary ionization mass spectrometry (LSIMS) and
tandem mass spectral determinations were conducted at the
Medical University of South Carolina on a JEOL HX110/HX110
four-sector tandem mass spectrometer of EBEB configuration oper-
ating with an accelerating voltage of 10kV. Precursor ions were
generated in a standard LSIMS ion source using a JEOL cesium ion
gun operated at 20 kV (10-keV cesium ion beam energy). Glycerol
was used as the matrix for all experiments reported here. Tandem
mass spectra were recorded by focusing the 12C species of the (M +
H)* cluster into the collision cell (third field-free region) and atten-
uvating the intensity to approximately 30% with helium. The colli-
sion cell was floated to 3 kV for high energy (7 keV) collisions. The
mass resolution of both spectrometers was approximately 1000.
The JEOL Complement data system was used to record the spectra,
which are average profile data of one to four scans. Tandem mass
spectra were acquired at a rate corresponding to scanning MS-II
from m/z 1-6000 in 90 s with 100-Hz filtering

General Procedure for Preparation of N-Aroylated Pyrazoles 1-6.

In a typical reaction sequence, lithium diisopropylamide (0.063
mole) was prepared (0.063 mole of n-butyllithium and 0.063 mole
of diisopropylamine in 25-30 ml of dry tetrahydrofuran, 0°, nitro-
gen) and treated with a thiosemicarbazone (0.015 mole) dissolved
in 35-45 ml of tetrahydrofuran, or a slurry of semicarbazone (0.015
mole) in a similar volume of tetrahydrofuran [10]. The more soluble
thiosemicarbazones were polylithiated/condensed at 0°, and the less
soluble semicarbazones were polylithiated at room temperature.
After 2 hours of lithiation, the ester (0.0158 mole) dissolved in
25-35 ml of tetrahydrofuran was added to the polylithiated interme-
diate, and the mixture/solution was stirred from 45-120 minutes
(condensation time depended upon the ester {1]). Finally, 100 ml of
3N hydrochloric acid was added, and the mixture was stirred, and
heated under reflux for approximately one hour. The mixture was
poured into ice (ca., 100 g) followed by 100 ml of solvent grade
ether. The mixture was then neutralized with solid sodium bicar-
bonate, and the layers separated. The aqueous layer was extracted
with ether or tetrahydrofuran (2 x 75 ml), and the organic fractions
were combined, dried, filtered, evaporated, and recrystallized.

N-(5-Phenyl-1H-pyrazol-3-yl)benzamide 1.

Acetophenone thiosemicarbazone or semicarbazone was
polylithiated with lithium diisopropylamide, condensed with
methyl benzoate (1:4:1) to afford the same product, in 51-97%
yield (from thiosemicarbazone) and 44% yield (from semicar-
bazone), mp 194-196° (ethanol) (lit mp 190-192° {8]); infrared
(paraffin oil): cm-l, several absorptions, 3200-3300 (NH), 1657
(C=0) (paraffin oil) and 1683 (methylene chloride); 'H nmr (tri-
fluoroacetic acid): 8 ppm 7.07 (s, 1H, C4-H) and 7.33-8.23 (m,
10H, ArH) [15]; ms: LSI 264.10 (M+H)*, 246.1, 186.0, 160.0,
132.9, base peak 105.0, and 77.0; tandem ms: base peak 264.1
(M+H)*, 245.95, (M+H-H,0)*, 234.02, 185.98 (M+H-C4H,)*,
158.97 (M+H-COCgHs)**, 129.96, 104.94 (benzoyl cation)*, and
76.98 (phenyl cation)*.

Anal. Caled. for CjgH 3N;0: C, 72.99; H, 4.98; N, 15.96.
Found: C, 72.80; H, 4.89; N, 16.06.

N-(4,5-Decamethylene-1H-pyrazol-3-yl)-2-hydroxybenzamide 2.

Cyclododecanone thiosemicarbazone or semicarbazone [16]
was polylithiated with excess lithium diisopropylamide, con-
densed with methyl salicylate (1:4:1) to give the same pyrazole 2
in 49% and 48%, respectively, mp 290-292° (xylenes/dimethyl-
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formamide); infrared (paraffin oil): cm-l, several absorptions,
3389 and 3313 (NH) and 1658 (C=0); 1H nmr (trifluoroacetic
acid): & ppm 0.96-3.10 (m, 20H, (CHj)0-) and 7.07-8.33 (m,
4H, ArH) [15]; ms: LSI base peak 342.2 (M+H)*, 324.02
(M+H-H,0)* and 222.2 (M + H-aroyl)*; tandem ms: 342.2
(M+H)*, 323.94 (M+H-H,0)* and 222.2 (M+H-aroyl)*.

Anal. Caled. for CooHz7N1O5: C,70.35; H, 7.96; N, 12.31.
Found: C, 70.61; H, 7.87; N, 12.16. (N, 12.52 from thiosemicar-
bazone, separately determined).

N-(5-(4-Fluorophenyl)-1H-pyrazol-3 -y1)-2-phenylquinoline-4-
carbonylamide 3.

4-Fluoroacetophenone thiosemicarbazone was polylithiated,
condensed with methyl 2-phenylquinoline-4-carboxylate (1:4:1)
[17] to pyrazole 3 in 27% yield, mp 285-287° (toluene/
1-propanol); infrared (paraffin oil): cm-1, several absorptions,
dominant 3251 (NH) and 1650 (C=0) and; 1H nmr (trifluo-
roacetic acid): 8 ppm 7.17 (s, 1H C4-H), 7.20-8.77 (m, 14H,
ArH) [15]; ms: LSI 409.1 (M+H)*; tandem ms: 409.1 base peak
M+H)*, 391.1 (M+H-H,0)*, 378.9, 350.9, 284.9, 231.9, 204.0
(phenylquinoline cation)*, 203.0, 176.9, 153.0, and 128.0.

Anal. Calcd.for CysH,7FN4O: C, 73.52; H, 4.20; N, 13.72.
Found: 73.18; H, 4.31; N, 13.40.

N-(S-(3-Chlorophenyl)—1H-pyraml-3-yl)-2-naphthamide 4.

Specifically, 2-acetonaphthone thiosemicarbazone was polylithi-
ated with lithium diisopropylamide followed by
condensation/cyclization with methyl 3-chlorobenzoate (1:4:1) to
pyrazole 4 in a 34% yield, mp 230-232° (toluene/1-propanol);
infrared (paraffin oil): cm-1 several absorptions, dominant 3226
(NH) and 1646 (C=0); 'H nmr (trifluoroacetic acid): 8 ppm 7.10 (s,
1H, C4-H), 7.37-8.50 (m, 11H, ArH) [15]; ms: LSI 348.1 (M+H)Y,
330 (M+H)+-H,0)*, 301.2, 237.3 (M+H-CgH,Cl)* 224.9, base
peak 135.5, 111 (chlorophenyl cation)t; tandem ms: base peak
348.0, 330.0 (M+H-H,O)*, 313.0, 236.0 (M+HCHCD*, 209.0,
138.9, and 110.9 (chlorophenyl cation)*.

Anal. Calcd. for C,oH4CIN;O: C, 69.07; H, 4.06; N, 12.08.
Found: C, 69.38; H, 4.15; N, 12.34.

N-(4,5-Pentamethylene-1H -pyrazol-3-yl)-2-phenquuinoline-4-
carbonylamide §.

Cycloheptanone semicarbazone was polylithiated, condensed
with methyl 2-phenylquinoline-4-carboxylate (1:4:1), to pyrazole
5in 31% yield, mp 264-266° (1-propanol); infrared (paraffin oil):
cm-l, 3162, 3240 (NH) and 1658 (C=O); 'H nmr (trifluoroacetic
acid): & ppm 1.43-2.12 and 2.38-3.22 (m, 10H, -(CH5)s-) and
7.65-8.72 (m, 10H, ArH) [15]; ms: LSI 383.0631 (M+H)*, 365.2
(M+H-H,0)*, 232.1, 206.1, 205.1; tandem ms: base peak 383.16
(M+H)*, 365.15 (M+H-H,0)*, 325.0, 232.0, 204.0
(phenylquinoline cation)*.

Anal. Caled. for Co4HppN4O: C, 75.37; H, 5.80; N, 14.65.
Found: C, 75.02; H, 5.84; N, 14.41.

N-(4-Methyl-5-phenyl—1H—pyrazol-3-yl)-(5-chloro-2-hydroxy)-
benzamide 6.

Propiophenone semicarbazone was polylithiated, condensed
with methyl 5-chlorosalicylate (1:5:1) [18] to give pyrazole 6 in
30% yield, mp 277-279° (ethanol/benzene); infrared (paraffin
oil): em-1, 3167, 3237 (NH) and 1653 (C=0); 'H nmr (trifluo-
roacetic acid): 8 ppm 2.40 (s, 3H, C4-CH3) and 7.07-8.37 (m, 8H,
ArH) [15]; ms: LSI base peak 328.0 (M+H)*; tandem ms: base
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peak 328.0 (M+H)*, 309.9 (M+H-H,0)*, 293.0 (M+H-C)t,
200, 174.0, 173.0, and 154.9.

Anal. Caled. for C;7H4CIN;0,: C, 62.30; H, 431; N, 12.82.
Found: C, 62.24; H, 4.42; N, 12.46.

General Procedure for Preparation of 1H-Pyrazol-3-amines 7-9.

When esters were not added to the polylithiated intermediates
described in the previous general procedure, 100 ml of 3N
hydrochloric acid was added instead, and the mixture was stirred
and heated under reflux for 5 minutes. The work-up at this point
was the same as if the ester had been added.

5-Phenyl-1H-pyrazol-3-amine 7.

Compound 7 was prepared in a 40% yield from acetophenone
semicarbazone, mp 122-124° (ethanol) (lit {5a] mp 126-127°);
infrared (paraffin oil): cm'1, 3396, 3272, 3182; 1H-nmr (deuterio-
chloroform/dimethyl sulfoxide-dg): & ppm 6.13 (s, broad,
exchange with deuterium oxide, NH and/or NH,) [15] and
7.35-8.17 (m, 6H, ArH and C4-H).

5-(4-Chloropheny!)-1H-pyrazol-3-amine 8.

Compound 8 was prepared in 68% yield from 4-chloroace-
tophenone thiosemicarbazone, mp 166-168° (ethanol) (lit [19]
mp 170-171°; 173-175°), infrared (paraffin oil): cm-l, 3435,
3365, and 3317; 'H-nmr (deuteriochloroform/dimethyl
sulfoxide-dg): 8 5.93 ppm (s, broad, exchange with deuterium
oxide, NH and/or NH,) [15] and 7.45-7.97 (m, 5H, ArH and
C,4-H); GC-MS (M¥, 193, Caled. M¥, 193).

5-(4-Bromophenyl)-1H-pyrazol-3-amine 9.

Compound 9 was prepared in a 24% yield from 4-bromoace-
tophenone thiosemicarbazone, mp 168-170° (ethanol) (lit [20] mp
173-174°); infrared (paraffin oil): cm-1, 3394, 3273, 3161 (NH and
NH,); H nmr (deuteriochloroform/ dimethyl sulfoxide-dg): 8 ppm
5.95 (s, NH and/or NH,) [15] and 7.52-7.90 (m, ArH and C4-H).

2-Cyclododecylidene-hydrazinethiocarboxamide (Cyclodo-
decanone Thiosemicarbazone).

The compound was prepared in a 65% yield by the condensation
of cyclododecanone (0.1 mole) and thiosemicarbazide (0.105 mole)
in 200 ml of ethanol with 1 ml of glacial acetic acid. The stirred
mixture was heated under reflux until dissolved, 3-4 hours. Upon
reduction of the volume of the solvent, crystallization occurred.
After filtration, recrystallization from ethanol gave product, mp
190-192°(ethanol); infrared (paraffin oil): cm-!, 3406, 3229, and
3145 (NH and NH,); 'H-nmr (deuteriochloroform/dimethyl sulfox-
ide-dg): 8 ppm 1.67-2.63 (m, -(CHy)y;-) [151.

Anal. Calcd. for Cy3HpsN3S: C, 61.13; H, 9.86; N, 16.45.
Found: C, 61.31; H, 9.89; N, 16.44.
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