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Abstract - Synthesis of C-{2-thienyl}-N-{p-nitrophenyl)ormohydrazidoyl chlo-
ride 5a and its bromide analog 5b is described. Both 5a and 5b react with
oxygen, sulfur and nitrogen nucleophiles in ethanol to give the corresponding
substitution products 7-9. The cycloadditions of the nitrilimine 10, generated
in situ from 5, to various olefinic dipolarophiles have been carried out. All
reactions studied proceed with complete regioselectivity to give the 2-pyrazo-
line derivatives 11-13 and 16. Moreover, cycloaddition of 10 with enoiates of

various active methylene compounds afforded the pyrazole derivatives 22 and
27 in high yields. The cycloaddition regioselectivity is discussed in terms of

the frontier orbital method.

Hydrazidoyl halides 1 represent a unique class of compounds which undergo 1,3-base catalyzed elimina-
tion reaction to give nitrilimines 2 (Scheme 1).2 The latter are versatile synthetic intermediates
especially useful for 1,3-dipolar cycloaddition reactions that have been employed in synthesis of
numerous l-.cat.c.zrm::ycles.2 Despite the fact that many hydrazidoyl halides with various groups on carbon
and nitrogen atoms have been synthesized and their reactions were extensively investigated, there
appears to have no study of the chemistry of C-heteroaryl-N-arylformohydrazidoyl halides 3. As pant
of our ongoing interest in teactions of hydrazidoyl halides with heteroaryl group on the terminal
nitrogen 5,3 we thought it worthwhile to explore the chemistry of C-heteroaryl counterparts 3. In
this paper, we report on the synthesis and reactions of two examples of this new class of hydrazidoyl

halides, namely C-{(2-thienyl}-N-(p-nitrophenyl)ormohydrazidoyl chloride 5a and its bromide analog
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5b (Scheme i), Our interest in these compounds stems from the fact that many interesting changes
in biological behaviour occur when the phenyl rings in biclogicaily active compounds are replaced by
thiophene rings.4 Hydrazidoyl halides 1 proved to be biologically active and their properties depend
on the nature of the groups on the carbon and nitrogen atoms. For example, C-alkyl hydrazidoyl
halides possess miticidic, insecticidic and herbicidic propertiess, whereas their C-aryl- and C-aroyl-
analogues exhibit antiviral and antimicrobial properties.6'7 C-Acetyl- and C-ethoxycarbonyl-formo-

hydrazidoyl halides were reported to be active against red spiders on beans and apple trees.g
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The method of Wolkoffg in transforming 1-benzoyl-2-arylhydrazine into the corresponding hydrazidoyl
halide was applied in this study to the preparation of 5, Thus, addition of carbon tetrachloride to a
suspension of 1-{p-nitrophenyl)-2-(2-thenoyl}hydrazine 6 and triphenylphosphine in dry acetonitrile
afforded the chloride 3a in 80 % yield ~When carbon tetrabromide was used in place of carbon
tetrachloride the bromide 5b was obtained in 65 % yield (Scheme 2}, The structures of 5a and 5b
were identified by their spectra, elemental analyses, and their substitution reactions. Thus, treatment
of 5a or 3b with various nucleophiles in ethanol results in the displacement of the halogen atom and
affords the corresponding substitution products 7a-e (Scheme 3). Morpholinolysis and hydrazinolysis
of 5a give 8 and hydrazidine derivative 9, respectively. The structures of the products 7-9 follow

theit method of preparation and their physical data (see Experimental section),
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N-(p-Nitrophenyl)-C-(2-thienyl)nitrilimine 10, generated in situ from the halide 5a or 5b and tri-
ethylamine in dry chloroform, reacts with ethylenic dipolarophiles such as acrylonitrile, acrylamide
and methyl vinyl ketone to afford exciusively 5-substituted 3-(2-thienyl)-1-(p-nitrophenyl)-2-pyrazo-
lines 1la-c respectively in good yield (Scheme 4), The assigned 5-R substituted 2-pyrazoline stru-
ctures 1lla-c were supported by analytical and spectral data (ir and Home) . In 'H omr spectra,
the cycloadducts 11b and llc exhibit ABX patterns, whereas the adduct 1la sl{ows an A,X pattern
due to the resonances of the 4-CH,, and 5-CHR protons, The chemical shifts of the methine and
methylene hydrogens of 1la-c compare favourably with the chemical shifts of the corresponding
protons in 5-R substiruted 1~aryl-3—phenyl-2—pyrazolines.m Such similarity, while confitming the
assigned structures , it indicates that both substituents, phenyl and 2-thienyl at C-3, would have
similar effects on the chemical shifts of the methylene protons at C-4 of substituted 2-pyrazoline

derivatives.  Alse, the structure of 1la was further confirmed by the absence of the nitrile absorp-

tion in its infrared spectrum, as it is the case in aliphatic nitriles activated by a nitrogen or an
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oxygen atom in the u:-position.“

The reflux of 5a or 5b with 2-methylacrylonitrile and methyl 2-methylacrylate in chloroform in the
presence of triethylamine yields the 2-pyrazoline derivatives 12a and 12b respectively,. TLC and nmr
analyses of the reaction mixture in each case revealed the absence of the other possible regioisomer
(Scheme 4). The structures of 12a,b were established on the basis of analytical data and spectral
properties (see Experimental section).

The reaction of 3a with benzalmalononitrile in chloroform in the presence of triethylamine produced
1-(p-nitrophenyl )- 3- (2-thienyl)- 4- phenyl- 5-cyanopyrazole 14 as the exclusive product (Scheme 4), This
product undoubredly results from the elimination of hydrogen cyanide from the cycloadduct 13. The
structure of 14 was established by elemental analysis, 1H nmr and ir spectra. The regiochemistry
of 14 was confirmed by comparison of its spectra with those of the pertinent regioisomer, 1~(p-nitro-
phenyl)~ 3-(2-thienyl)-4-cyano-5-phenylpyrazole 22f. The latter was prepared by the reaction of 3a

with the sodium salt of phenacyl cyanide 18f in ethanol at rcom temperature (Scheme 6).
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Next the cycloaddition of 10 to oc,P-unsaturated ketones 15a-e was investigated, Thus, treatment of
Sa with 15 in refluxing benzene or chleroform in the presence of triethylamine afforded in each
case, only one product identified as 1-(p-nitrophenyl)-3-(2-thienyl}-4-aryl-5-aroyl-2-pyrazoline 16
(Scheme 5). In no case the other regioisomer 17 was detected The structures of the cycloadducts
16a-e were assigned on the basis of their spectral properties and elemental analyses (see Experimental).
The regiochemical assignment is based on the chemical shifts of the 4-CHAr and 5-CHCOAr protons.
For example, each cycloadduct exhibits two doublets near § 4.6 and 5.6 ppm with ] value of 6 Hz

These chemical shifts are similar to those reported for the resonances of 4-CHAr and 5-CHCOATr

protons of the thtoughly studied 1,3,4-tria.r).r]—5—benzoyl-2-pyr::12.olines.12
/ /
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Next the reactions of 5 with active methylene compounds were examined. Treatment of 3a with
acetylacetone in ethanct in the presence of sodium ethoxide at room temperature gives 1-(p-nitro-
phenyl}-3-(2-thienyl}-4-acetyl-5- methylpyrazole 22a in good yield (Scheme 6). Similarly, other active
methylene compounds 18b-f reacted with Sa under similar conditions and yield the corresponding
pyrazole derivatives 22b-f, respectively (Scheme 6), In no case, the acyclic hydrazone 20 was detected.
This finding together with the fact that no 5-hydroxypyrazole derivative 23 was formed from S5a
and ethyl acetoacetate indicate that the pyrazole derivatives 22a-f are probably formed by a concerted
cycloaddition of 10 to the enol tautomers 19a-f of the active methylene compounds used {Scheme 6).

Treatment of 5a with malononitrile, ethyl cyancacetate and cyancacetanilide in ethanol in the prese-
nce of sodium ethoxide afforded the 5-aminopyrazole derivatives 27a-c, respectively (Scheme 7)., The
structures of the latter products were based on their elemental and spectral analyses. The formation
of 27 can be reasonably explained by the stepwise path involving electrophilic substitution to give the
acyclic hydrazone 25, Cyclization of the latter followed by tautomerization lead te 27. The alter-
native direct formation of 27 by concerted cycloaddition of 10 to the ketimine tautomers of the

active hydrogen nitriles used cannot be siill ruled out.
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The results reported here clearly show that the hydrazidoyl halide 5 is highly reactive and reacts
with nucieophiles with displacement of the halogen atom, and with bases to form nitrilimine 10,
that readily undergoes thermal cycloadditions to various dipolarophiles. The latter reactions give
access to 3-(2-thieny!} substituted 2-pyrazoline and pyrazole derivatives, All of the cycloaddition
reactions of 10 investigated show complete regioselectivity. The regiochemical results observed for
10 are identical with those reported for diphenylnitrilimine (DPNI}) with the studied dipolarophi-

os, 10:12,13

This similarity indicates that the frontier orbitals of 10 compate favourably with those
of DPNI. Therefore, by analogy to DPNI, it is not unreasonable to conclude that the cycloadditions
of 10 to electron-deficient olefins such as those outlined in Schemes 4 and 5, are controlled by
HOMO (dipole)-LUMO (dipolarophile) jnteraction. On the other hand, the reactions of 10 with
electron-rich olefins such as the enolate anions of P—keto esters and P-diketones are LUMO (dipole)-
HOMO (dipolarophile} controlled. Since both HOMO and LUMO of electron-deficient alkenes are
polarized away from the electron-withdrawing subsrituent“, the exclusive formation of the cycle-
adducts 11-14 and 16 indicates that the larger HOMO coefficient is located on the carbon atom of
10, The change of the regiochemistty on going from electron-deficient olefins to electron-rich
enolates indicates also that the carbon coefficient is larger than that of the nitrogen atom in the
LUMO of 10. Recently, it was shown that the coefficient of the carbinol carbon is smaller than
that of the benzoyl substituted carbon in the HOMO of the encl tautomer of dibenzoylmethane.
The LUMO coefficients are opposite in magnitude, but the difference in coefficients is smaller.15
Therefore, LUMO (10)-HOMO {enol} controlled formation of the pyrazoles 22a-f would be anticipated

on the basis that the carbon coefficient in the LUMO of 10 is larger than that of the nitrogen

atom.

EXPERIMENTAL

All melting points were determined on Bockmonoscop hot stage apparatus and ate uncorrected.
Infrared spectra (KBr) were run on a Perkin Elmer 257 spectrophotometer, Iy Nmr spectra were
obtained on a Varian T60-A spectrometer using tetramethylsilane as an internal reference. Micro-
analyses were performed at Microanalytical Laboratory, University of Cairo, Giza, Egypt.

Preparation of N-(p-nitrophenyl)-C-(2-thienyl)formohydrazidoyl halides (5a,b) - Carbon tetrachloride
(2 ml, 20 mmole)} was added to a stirred suspension of 1-{p-nitrophenyl)-2-(2-thenoylhydrazine 6
(5.3 g, 20 mmole) and triphenylphosphine (6.6 g, 25 mmole) in dry acetonitrile (40 ml). The
mixture was stirred for 8 h. During this period, the hydrazide § dissolved and a yellow solid preci-
pitated. This was collected and crystallized from acetic acid to give 5a in 80 % yield; mp 212%;
S(CDc13) 8.4 (s, 1H, NH), 6.93 (d, | = 9Hz, 2H), 7.0-7.6 (m, 3H), 8.15 (d, ] = 9Hz, 2H) ppm.;

1

L (KBr) 3280 (NH), 1595 (C=N) cm™", Anal. Caled for C,,HgCIN;O,8: C, 46.89; H, .86 N, 14.91;

S, 11,38, Found: C, 46.65; H, 2.75; N, 14.60; 8, 11.21.
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Repitition of the above procedure using carbon tetrabromide (6.64 g, 20 mmole) in place of carbon
tetrachloride, the bromide 5b was obtained in 63 ¥ yield; mp 217°C  (aceric acid); S(CDC!SJ 8.5
(s, 1H), 6.9 (d, J = 9Hz, 2H), 7.0-7.7 (m, 3H), 8.2 (d, J = 9Hz, 2H) ppm; L} (KBr) 3260 (NH), 1590

1

(C=N) em™*, Anal, Calcd for C, HBIN,O.S: C, 40.49; H, 2.47% N, 12.88; S, 9.38, Found: C, 40.26;

3
H, 2.33; N, 12.7%; §, 9.20,

Reaction of 5 with dipolarophiles. General Methad - To a solution of the hydrazidoyl chioride $a
or its bromide analog 5b {5 mmole) and the appropriate dipolarophile (5 mmole) in chloroform (30
ml) was added triethylamine (0.7 ml, 5 mmole} at room temperature. The mixture was refluxed
for 12-18 h and then cooled. The mixture was extracted with water and the organic layer was
collected, dried {anhydrous sodium sulfate), then filtered, The solvent was evaporated and the
residue left was triturated with little methanol where it solidified. The solid was collected and
crystallization from acetic acid gave the corresponding cycloadduct in 70-85 % yield,

Compound 11a had mp 183°C, § (CDCL,) 3.6 (d, ] = 9Hz, 2H), 5.1 (¢, ] = SHz, 1H), 6.8 (d, ] = 9Hg,

1

2H), 7.0-7.8 (m, 3H), 8.1 (d, | = 9Hz, 2H) ppm; 4 (KBr) 1590 (C=N) cm™l. Anal. Calcd for

C14H10N402

Compound 11b had mp 297°C, § (CDC]a) 4.90 (dd, J = 8,13 Hz, 1H), 3.60 (dd, J = 13,18 Hz, 1H),

S: C, 56.37; H, 3.38; N, 18,78, Found: C, 56.21; H, 3.41; N, 18,51

3.00 (dd, | = 8, 18 Hz, 1H), 6.8 (d, J = 9Hz, 2H), 7.0-7.8 (m, 5H), 8.2 (d, J

J (KBr) 3370, 3180 (NH,), 1640 (CO) em™",

9Hz, 2H) ppm;

033: C, 53.15; H, 3.82;

Anal. Calcd for C14H12N4

N, 17.71. Found: C, 53.62; H, 3.74; N, 17.43,
Compound 11c had mp 202°¢, & (CDC!3) 2.1 (s, 3H), 3.33 (dd, ] = 6,18 Hz, 1H), 3.84 (dd, J = 12,

18 Hz, 1H), 4.8 (dd, J = 6,12 Hz, 1H), 6.9 (d, ] = 9Hz, 2H), 7.0-7.7 {m, 3H}, 8.15 (d, | = 9Hz,

2H) ppm;t (KBr) 1720 (CO), 1590 (C=N) cm™ . Anel. Caled for C,.H,.N.O

15H13N3035 G, 57.13; H, 4.16;

N, 13.33. Found: C, 57.34; H, 4.07; N, 12.35,

Compound 12Za had mp 180°C,8(CDc13) 1.3 (s, 3H), 3.55 (d, J = 18 Hz, 1H), 4.1 (d, | = 18 Hz,

1H), 7.0-8.0 (m, 3H), 7.4 (d, ] = 9Hz, 2H), 8.2 (d, | = 9Hz, 2H) ppm, &/ (KBr) 1590 (C=N) cm~ L

Anal. Caled for €, (H N O.S: C, 57.68 H, 3.87 N, 17.99. Found: C, 57.64; H, 3.82; N, 17.89.

Compound 12b had mp 210°C, B (CDc13) 1.7 (s, 3H), 3.7 (s, 3H), 3.25 (d, j = 18Hz, 1H), 4.15 (d,
J =18 Hz, 1H), 6.9 (d, ] = 9 Hz, 2H), 7.0-7.6 (m, 3H), 8.15 (d, | = 9Hz, 2H)} ppm;U— (KBr} 1740

(CO), 1590 (C=N} cm_l. Anal. Calcd for C16H15N304S: C, 58,35; H, 4.59; N, 12.75. Found:

C, 58.11; H, 4.22; N, 12.56.

Compound 14 had mp 212°¢C, § (ch13) 6.9 (d, ] = 9Hz, 2H), 7.0-7.7 {(m, 8H), 8.15 (d, ] = %Hg,

1

2H) ppm; 27 (KBr} 2230 (CzNJ, 1595 (C=N) cm™". Anal. Caled for C, H N4O,S: C, 64.54 H,

20 12
3.25; N, 15.04. Found: C, 64.42; H, 3.21; N, 14.84.
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Compound 16a had mp 208°c, (c:Dc13) 4.6 {d, Js6Hz, 1H), 5.7 (d, J = 611z, 1H),6.9 (d, J = 9Hz, 2H),

1

7.0-7.8 (m, 13 H), 8,15 {d, ] = 9Hz, 2H) ppm;LJ(KB1) 1690 (CO), 1595 (CsN) ecm™'. Anal. Caled

for CpgH oNJ0,5: C, 68.86; H, 4.23; N, 9.27. Found: C, 68.70; H, 4.15; N, 8.91.

Compound 16b had mp 192°c,6(coc13) 2.4 (s, 3H), 4.6 (d, J = 6Hz, 1H),5.7 (d,J=6Hz, 1H), 6.8-8.2
(m, 16 H), ppm; LI (KB1) 1685 (COj}, 1595 (C=N) em™ L Anal. Caled for CogHy N30 C, 69.36;
H, 4.53 N, B.99. Found: C, 69.21; H, 4.41; N, 8.61.

Compound 16¢ had mp 238°C, & (CDCl,) 3.8 (s, 3H), 4.55 (d, J = 6Hz, 1H), 5.7 (d, J = 6Hz, 1H),
6.8-8.3 (m, 16H) ppm; LJ (KBr) 1680 (CO), 1590 (C=N) cm~). Anal. Caled for CppHy N30, S0
C, 67.07; H, 4.38; N, B.69. Found: C, 67.14; H, 4.21; N, 8.45.

Compound 16d had mp 274°C, § (CDCl;)} 4.4 (d, J = 6Hz, 1H), 57 (d, J = 6Hz, 1H), 6.8-8.3 (m,
16H) ppm; & (KBr) 1690 (CO), 1595 (C=N) em L. Anal. Caled for CogH gCINSO,S: C, 63.99
H, 3.7%; N, 8.61. Found: C, 63.98; H, 3.68; N, 8.53.

Compound 16e had mp ZSOOC,%(CDCIS) 4,53 (d, ] = 6Hz, 1H), 5.77 (d, ] = 6Hz, 1H), 6.8-8.3 (m,
16H) ppm; L7 (KBr} 1695 (CO), 1590 (C=N) cm'l. Anal. Caled for C,H N0 G, 62.64; H,
3.64; N, 11.24, Found: C, 62.41; H, 3.41; N, 11,12,

1-(p-Nitrophenyl }-3-(2-thienyl )pyrazole derivatives 22a-f. General Method - To an ethanclic sodium
ethoxide solution {prepared from sodium metal (0.1 g, 0.005 g atom) and absclute ethanol (20 ml))
was added the appropriate active methylene compound (0.005 mole) with stirring. To the resulting
solution, the hydrazidoyl chloride 5a (1.4 g, 0.005 mole) was added at room temperature. The
mixture was stirred for 24 h during which the chloride 5a dissolved and the crude pyrazole 22 preci-
pitated. The latter was collected, washed with water, dried and crystallized from ethanol or acetic
acid as outlined

Compound 22a had mp 133°C, (C,H,OH), B (CDCl;) 2.3 (s, 3H), 3.3 (5, 3H), 6.8 (d, J = 9Hz, 2H),
7.0-7.6 {m, 3H), 8,15 (d, | = 9Hz, 2H) P]Jm;JJ—(KBr) 1660 (CO) em™). Anal. Calcd for C,gH 3N3055:
C, 58.70; H, 4.00; N, 12.84. Found: C, 58.50; H, 4.0%; N, 12.77.

Compound 22b had mp 170°C (CZHSOH),E. (€pCly) 6.8-8.3 {(m) ppm; 2/ (KBr) 1665 (CO). Anal. Calcd.

for C N,O.5: C, 69.17; H, 3.80; N, 9.31, Found: C, 6%9.41; H, 3.65; N, 9.41,

261177303
Compound 22c had mp 220°C (CH,COOH), § (DMSO} 6.6-8.3 (m) ppm; £/ (KBr) 1330, 1150 (-50,-)

cm_l. Amal. Caled for C25H17N304S: C, 61.59; H. 3.51; N, 8.62. Found: C, 61.45; H, 3.45 N,

8.52.

Compound 22d had mp 144°C (C,H OH), & (CDCL,) 1.4 (1, J = THz, 3H), 2.6 (s, 3H), 4.4 (g, J=THz,

2H), 6.8 (d, ] = 9Hz, 2H), 7.0-7.9 (m, 3H), 8.15 (d, ] = 9Hz, 2H) ppm; LJ (KBr) 1690 (CO) em”l,

Anal. Caled for C17H15N304S: C, 57.13; H, 4.23; N, 11.75. Found: C, 56.92; H, 3.92; N, 11.76,

Compound 22e had mp 238°C (CHSCOOH), 5 (CDCly) 2.4 (s, 3H), 6.7-8.4 (m, 13 H) ppm; &/ (KBr)
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1

3240 (NH), 1670 (CO), 1595 (C=N) em” . Anal. Caled for CpyH gN40,S: G, 62.35; H, 3.99; N,

13.85. Found: C, 62.22; H, 3.85; N, 13,74,

Compound 22f had mp 200°C (CH,COOH), © (CDCly) 6.7-8.3 (m) ppm; LJ (KBr) 2220 (C=N), 1595

1

(C=N) cm™ ", Anal Caled for C_, H. .N,0 S C, 64.50; H, 3.25; N, 15.04. Found: C, 64.41; H,

20712742
311 N, 15.2L

1-{p-Nitrophenyl)- 3- (2- thienyl )- 5-aminopyrazole derivatives (27a-¢). General Method - These were
prepared by the same general procedure described for synthesis of 22a-f using equimolecular amounts
of the hydrazidoy! chloride 5a and the appropriate active methylene nitrite (5 mmole each) in ethanol
in the presence of sodium ethoxide (5 mmole). The crude product was crystallized from ethanol or
acetic acid as specified.

Compound 27a had mp 181°C (CZHSOH)' ) (CDCla) 1.4 (t, ] = 7Hz, 3H), 438 (q, ] = 7Hz, 2H),
5.7 (s, 2H), 6.8 (d, ] = SRz, 2H), 7.0-7.9 (m, 3H), 8.2 (d, ] = 9Hz, 2H) ppm;&/(KBr) 3420, 3320
(NH,), 1650 (CO) em™l.  Anal. Caled for ClgH N0 S5 C, 53.62; H. 3.94 N, 15.63. Found:
C, 53.51; H, 4.00; N, 15.47.

Compound 27b had mp 212°C (CH,COOH), B (DMSO) 5.75 (s, 2H),6.7-8.4 (m, 12 H) ppm; £/ (KBr)

1

3300, 3270 (NHZ)’ 1650 (CO) cm ~. Anal. Caled for C, H, .N_O

20H1sNs03S: C, 59.25 H, 3.73; N, 17.27.

Found: C, 59.14; H, 3.65; N, 17.10.
Compound 27¢ had mp ZSSOC(CH3COOH), Y (DMSO)} 5.71 (s, 2H), 6.8 (d, ] = 9Hz, 2H), 7.0-7.8
(m, BH), 8.2 (d, ] = 9Hz, 2H) ppm,'Uh(KBr) 3370, 3300 (NHZ)’ 2205 (C=N) cm_l. Anal. Caled for

CHgNO,S : C, 54.01; H, 2.91; N, 22.50. Found: C, 54.51; H, 2.68; N, 22.41.

Reactiors of hydrazidoyl halides {(5a,b) with nucleophiles, Synthesis of hydrazone derivatives 7-9.
General Method - Equimolecular amounts of 5a or 5b and the appropriate nucleophile (NaCN,
NaOCH,, NaSCGHS, NaS0,C He, NaN,, morpholine or phenyl hydrazine) were stirred in ethanol
{40 ml) for 24 h at room temperature. The crude substitution product, that precipitated, was
collected, washed with water and crystallized from the suitable sclvent.

Compound 7a had mp 190°¢ (CH3COOH), & (CDC13) 8.4 (s, 1H), 8.2 (d, ] = 9Hz, 2H)}, 7.0-7.7 (m,

3H), 6.8 (d, ] = 9Hz, 2H) ppm;LJ (KBr) 3260 (NH), 2210 {C=N) cm'l. Anal. Caled for CyH N4O St

278
C, §5.98; H, 3.35; N, 23.32. Found: C, 60.01; H, 3.41; N, 23.23.

Compound 7b had mp 175°C (CH3COOH), S (DMSO) 8.3 (s, 1H), 8.1 (d, ] = 9Hz, 2H), 7.1-7.7 (m,

8H), 6.8 {d, ] = 9Hz, 2H) ppm; 27 (KBr) 3280 (NH), 1210 (Ar0) c¢m™ L. Anal. Caled for CyyH,3N3058:

C, 60.17; H, 3.86; N, 12,38, Found: C, 60.21; H, 3.74; N, 12.52.

Compound 7¢ had mp 146°C (C,HOH), § (CDCly) 6.8 (4, | = 9Hz, 2H), 7.1-7.7 (m, 8H), 8.1 (d,

1

J=9Hz, 2H)}, 8.5 (s, 1H) ppm; 2/ (KBr) 3300 (NH), em ". Anal. Caled for C,,H ,,N.,O S, C,

177113V3% 2%
57.45; H, 3.6% N, 11.82. Found: C, 57.32; H, 3.44; N, 11.71.
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Compound 7d had mp 160°C (CH OH), § (CDC1,) 7.6-8.3 (m, 12 H),8.6 (s, 1H} ppm,J(KBr) 3300
= 275 3

_1 . v
(NH), 1330, 1150 (-S0,Ar) cm . Anal Caled for C . H,,N;O,Sy: C, 52.70; H, 3.38 N, 10.85.

Found: C, 52.61; H, 3.51; N, 10.6L
Compound 7e had mp 130°% (CZHSOH)’ B (CDC!3) 68 {(d, ] = 9Hz, 2H), 7.0-7.8 (m, 3H), 8.15 (d,

J=9Hz, 2H), 8.5 (s, 1H) ppm;z)-(KBr) 3240 {NH), 2120 (NS) cm'l. Anal, Caled, for CllHSNGOZS: C,

45.82; H, 2.80; N, 29.15, Found: C, 45.74; H, 2.70; N, 29.12,
Compound 8 had mp 147°C (C,HOH), §(CDCl,) 3.15 (dd, 4H), 3.6 (dd, 4H), 6.8 (d, J = 9Hz, ZH),
7.1-7.8 {m, 3H), 8.15 {(d, ] = 9Hz, 2H), 8.5 (s, 1H) ppm,.5 (KBr) 3300 (NH) cm_l. Anal, Caled for

Cist16N403

Compound 9 had mp 195°C (C,H.OH), §(CDCl,) 6.79 (d, | = 9Hz, 2H), 8.1 {d, J = 9Hz, 2H), 7.0-7.8
2 275 3

(m, 10 H), 8.45 (s, 1H) ppm;Z/(KBr) 3280 (NH) cm_l. Anal, Caled for C17H15N5028: C, 57.78;

8: C, 54,20; H, 4.85; N, 16,85, Found: C, 54,50; H, 4.71; N, 16,41,

H. 4.28; N, 19.82, Found: C, 57.61; H, 4.22; N, 19.76.
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