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Abstract: N-(4-Acetylbenzenesulphonyl)-L-valine (II) was prepared by the reaction of p-
acetophenonesulphonyl  chloride (T) with L-valine in sodium hydroxide solution. Reaction of L-valine
compound (I} with aromatic aldehydes afforded the corresponding chalcones (V-VII). The latter chalcone (VII)
was further brominated and treated with piperidine or morpholine to form the corresponding 2, 3-dipiperidin-
or morpholinyl derivatives (IX, X). The substituted chalcones, on condensation with hydrazine hydrate or
phenylhydrazine in acetic acid or ethanol provided the desired pyrazolines (XI-XIX). Also, the reaction with
hydroxylamine hydrochloride furnished isoxazoles (XX-XXIT). The same chalcones made to react with
malononitrile m presence of piperidine and ethyleyanoacetate in presence of ammonium acetate gave
cyanopyran and pyridine derivatives, respectively (33T and XXTV). The structure was confirmed by elemental
analyses, IR, NMR and MS spectral studies. Some of the synthesized compounds have been screened for

their antimicrobial activity against various strains of bacteria and fungi.
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INTRODUCTION

Chalcones have been very attractive starting
compounds in organic chemistry, they are easy to
prepare with large variability at the two aromatic rings and
the enone provides a bifunctional site for 1, 3-
dinucleophiles affording several heterocyclic ring systems
[1]. It was found that chalcones have different biological
activities including antimalarial [2-4], anticancer [5-7],
antimicrobial [, 9] and ant-inflammatory[10], activities. In
addition, several morpholine, piperidine, pyrazolines,
1soxazoline, pyran and pyridine derivatives were reported
to possess significant biological
activities [11-22]. In continuation of our work on
structure-activity relationship (S4R) [23-26], these facts

prompted our interest to synthesize some novel L-valine

and medicinal

derivatives incorporating with such heterocyclic moieties
which are expected to show high biological activities

[27]. Thus, L-valine was reacted with p-
acetophenonesulphonyl chloride (I) in an alkaline medium
producing the starting compound, N-(4-

acetylbenzenesulphonyl)-L-valine (II). The methyl ester
(TIT) and its corresponding hydrazide
compound (IV) were synthesized via the

derivative
easily

esterification of (II) with thionyl chloride in excess of
absolute methanol at 0°C, followed by hydrazinolysis of
the resultant ester with hydrazine hydrate (85%) in
ethanol. The structure of (IT-TV) was assigned on the basis
of their elemental analysis, TLC studies and IR and
mass spectra. The TR spectrum of (IIT) showed the
disappearance of the two absorption bands noticed at
3402 and 1724 cm ™' characteristic for carboxylic OH and
C=0 in compound (IT) and appearance of vibration at 1736
cm ™' attributed to the strong C=0O stretching absorption
of ester group, while in the TR spectrum of the hydrazide
derivative (IV), the NH,, NH stretching vibrations at 3382
and 3224 cm ™', besides NH bending vibration 1651 cm™
were observed.

When N-(4-acetylbenzenesulphonyl)-L-valine (II)
was reacted with some aldehydes such as p-chloro-,
methyl- and methoxybenzaldehyde, in presence of a
catalytic amount of a base, this resulted in the formation
of N-[4-(3-(p-substituted)phenyl-2-prop-enoyl)
benzenesulphonyl]-L-valine (V-VII). The structure of
these unsaturated carbonyl systems was evident from
their chemical and spectral analysis (Table 1). The infrared
spectra of the chalcone derivatives revealed the
appearance of the absorption band C=0 stretching at
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Table 1: The spectral data of the synthesized compounds JI-XXTV)

Compd. No. Spectral data

I IR (i in cnt): 3402 (broad OH), 3342(NH), 3068, 1602( aro.CH and C=C), 2987, 2865 (ali. CH), 1724 (carboxylic C=0), 1682 (acetyl
=0, 1356, 1157 (80 and 833 (p-disubstituted benzene)

I IR: 3321(NH), 3075, 3008, 1597(aro.CH and C=C), 2972, 2843 (ali.CH), 1736 (ester C=0), 1687 (acetyl C=0), 1340, 1161 (SO,).

Ms: m/z 298 (M-15) is compatible with its proposed structure and a base peak at m/z 254 (100%) due to the fragment C;H,N,0,8S.

v TR: 3382, 3224, 1651 (NH, and N, 3064, 1605 (aro.CH and C=C), 2979 (ali.CH), 1685 (C=0), 1354, 1171 (S05).

v IR: 3309(NH), 3041, 1592(aro.CH and C=C), 2982, 2876(ali.CH), 1711 {acid, C=0), 1665 (C=0), 1329, 1159 (S02), 712 (C-CI).
'HNMR at a(ppm):0.81 (d,6[L2CHs), 2.31(h,1H,CH(CH 3, 3.81 (d,1H, CHCO), 7.67(d,1H, trans CH), 7.19-8.22 (m,SH aro-E), 8.33
(d,1H, cis CH), 8.68(s, IILNHSO,), 12.53 (5,1 H.COOH, D,0-canceled ).

VI IR: 3487 (broad OID), 3263(NH), 3062, 1597 (aro.CH and C=C), 2970 (ali.CEH), 1706 (acid, C=0), 16359 (C=0), 1335, 1163 ( SO,).

VI IR: 3367 (broad OH interfered with NH), 3037, 1593 (CH and C=C, aromatic), 2932 (ali. CH), 1728, 1674 (carboxylic acid and acetyl C=0),
1327, 1157 (80,), 840 (p-disubstituted benzene), 609 (C-Br).

IX IR: 3286(NLD), 3057, 1602(aro. CH and C=C), 2970, 2864 (ali.CH), 1736 (carboxylic C=0), 1669 (C=0), 1335, 1165 (S0,).

X IR: 3392(broad OD), 3233(NEH), 3032, 1597 (aro.CH and C=C), 2955, 2862 (ali.CH), 1736(C=0), 1666 (C=0), 1327(502) and 817 (p-
disubstituted benzene). 'HNMR at a(ppm): 0.83(AL6H,2CH:), 2.29 (h,IH,CH(CH,),), 246 (5,3H, CHy), 2.69 (t4H,CH,-N-CHy), 3.75
(t.4H,CH,-0O-CH,), 5.02 (d,1H, o -CHCO), 7.23-8,29(m,8H.aro-H), 8.73(s,1 HNHS80,),11.78 (s, 1H,COOH, D,0-canceled).

XI IR: 3279 (NH), 3051, 1598 (aro.CH and C=C), 2970, 2884 (ali.CH), 1728 (C=0), 1666 (C=0), 1496 (C=N), 1327, 1134 (SO,), 832 (p-
disubsted benzene). 'HINMR: 0.79 (d, 6FL, 2CHz), 1.85 (d, 2H,CH;-pyrazoline), 2.31(s, 31, COCEHL), 3.79 (d,1H,CHCO), 5.10(t,1H,CH-
pyrazoline), 6.86-7.21(m,8H,aro-H), 8.46 (s, ]JHNH ). 11.56 (s, 1H, COOH, D20-canceled).

X1 TR: 3314 (NH), 3078 (aro.CHD, 2089, 2836 (ali.CH), 1724 (C=0), 1673 (C=0), 1493 (C=N), 1337, 1118 (80,).

XIV IR: 3421 (broad OF), 3271 (NEH), 3039, 1591 (aro.CH and C=C), 2931, 2839 (ali.CH), 1735 (C=0), 1504 (pyrazolines), 1341, 1167 (SO.),
T12(C-CI).

XVI IR: 3256 (NHD, 3031, 1597 (aro.CH and C=C), 2932 (ali.CH), 1728 (C=0), 1489 (C=N), 1242 (etheral C-0) and 1335, 1142 (S05).
'HNMR: 0.82 (d, 6H, 2CHy), 1.87 (d, 2H,CH,-pyrazoling), 3.68 (d,1H,CH-COQ), 5.00 (t,1H,CH-pyrazoline), 5.85(s,1H NH-pyrazoline),
6.86-7.91(m,8H,aro-H), 11.39 (s,1H,COOH, D,O-canceled).

XVII THNMR: 0.81 (d, 6H, 2CHs), 1.89 (d, 2H,CHy-pyrazoline), 3.62 (d,1H,CH-CO), 5.02(t,1H,CH-pyrazoline), 6.87-7.94(m,13H,aro-H),
8.43(s,1ELNHS 0,),12.13 (5,1H,COOH, D,0-canceled).

XVIII TR: 3361 (broad OH interfered with NE), 301 1(aro.CHD), 2001, 2852 (ali.CH), 1731 (C=0), 1511 (C=N), 1341, 1149 (SO,).

XX IR: 3271 (NED, 3023, 1597 (aro.CH and C=C), 2970, 2878 (ali.CI), 1720 (C=0), 1626, 1509 (isoxazoline), 1339, 1165( SO,), 696 (C-CI).

XX1 'HNMR:0.82(d,6H, 2CTy), 3.66(d,1H,CHC0),3.75(d,2H, CH,-isoxazoline), 4.41(t,1H,CH-isoxazoline),6.87-8.01 (m,SH,aro-
H),8.52(s, ILNHS O,), 1 1.8%(s,1H,COOH, D,O-canceled ).

XXII IR: 3467 (broad OH), 3271 (NH), 3011 (aro.CED, 2931 (aliCH), 1735 (C=0), 1621, 1512 (isoxazoline), 1327(502) and 810 (p-
disubstituted benzene).

XX IR: 3255(NH), 3054, 1589 (aro.CH and C=C), 2970, 2931 (ali.CH), 2214 (C=N), 1728 (C=0), 1485 (C=N), 1335, 1165 (SO,) and 817
(p-disubsted benzene). Ms: m/z 467, 468(M and M+1) is compatible with its proposed structure and a base peak at m/z 105 (100%0).

XXIV IR: 3401 (broad OFH), 3240(NH), 3010 (aro.CH), 2964, 2870 (ali.CED, 2219 (C=N), 1719 (C=0), 1612, (C=N), 1347, 1136(SO;).

Ms: m/z 391 (23%) due to loss of fragments CO, and 2CH; of L-Valine moiety and is compatible with its proposed structure and a base
peak at m/z 109 (10004).

Table 2: Physical data of derivatives (II-XXIV)

Elemental Analysis calculated / found

Compound Cryst. Yield

No R R’ solv* M.P.°C % R: Mol. Formula C% H% N%

I -—- -—- A 200-202 70 0.86 C;H;;NOs8 299 52.17 52.20 5.68 5.51 4.68 4.62
I -—- -—- A 130-132 54 0.66 Cy4H;pNOsS 313 53.67 53.73 6.07 6.21 4.47 4.42
v -—- -—- B 102-105 62 0.78 C:Hy N 058 47.70 47.92 6.42 6.76 21.40 2178
v Cl -—- B 215-217 70 0.78 ConHyCINOsS 421.5 56.93 56.89 4.74 4.81 3.32 3.24
VI CH; -—- C 222-224 80 0.88 Cy HpNOs8 401 62.84 62.90 5.7 3569 3.49 34
VI OCH; -- B 190-192 82 0.89 Co HpsNOgS 417 60.43 60.48 5.51 5.53 3.35 3.52
VI CH, - C 130-132 75 0.62 Cy HusBrNOs S 561 44.91 4481 409 400 249 2.54
IX CH; -—- D 189-191 60 0.60 Cy HipNOs8 567 65.37 65.72 7.55 7.83 7.38 7.49
X CH, - D 176-178 46 0.72 CpHieN; 058 573 60.73 6089 6.80 671 732 7.62
XI Cl -—- C 182-184 70 0.89 CouHpyCINGOsS 477.5 55.28 55.42 5.02 5.23 8.79 8.39
Xa CH; -—- A 195-197 69 0.81 CuHN; 0,8 457 60.39 60.73 5.90 6.21 9.19 8.87
X1 OCH; -- A 252-254 64 0.87 CopHyN;Og8 473 58.35 58.98 5.71 5.48 8.88 9.01
X1V Cl H C 98-99 70 0.72 CyHpCINLO,8 435.5 55.10 55.00 5.05 5.19 9.64 9.70
XV CH; H B 135-137 74 0.76 Cy HysN 048 415 60.72 60.84 6.02 5.71 10.12 9.70
XVI OCH; H D 185-186 6l 0.71 CyHasN; 058 431 58.47 58.64 5.80 5.66 9.74 9.87
XvI Cl CeHs B 250-252 64 0.88 CoeHyCINGO,S 511.5 60.99 61.02 5.08 513 8.21 8.35
XV CH, CH, ¢ 176 45 0.87 CuHCINGSS 4165 57.76 57.81 433 407 1011 1027
XIX OCH; CgH; C 108-110 50 0.87 CorHapN; 058 507 63.90 63.84 5.71 5.84 8.28 8.44
XX Cl -—- A 188-190 75 0.82 CyyHy CINLO58 436.5 54.98 54.79 4.81 4.89 6.41 6.72
XXI CH; -—- A 147-149 63 0.86 Cy HpyN, 058 416 60.57 60.10 5.76 478 6.73 6.95
XX OCH; -- D 120-122 60 0.84 CyHayNL 08 432 58.33 58.70 5.55 5.76 6.48 6.34
XXII CH; -—- B 120 79 0.95 CoyHysN; 058 61.67 61.62 5.35 573 8.99 8.72
XXV CH: -—- B =300 62 0.87 CyyH2N- 058 61.93 62.48 4.94 4.76 9.03 9.26

*Cryst. solv.: A=Methanol, B= Ethanol, C= AcOH-H,0, D= Ethanol- benzene, E = Dioxane.
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lower frequency due to its conjugation with «, B-double
bond of chalcone moiety. 'HNMR signals of duch
compounds noticed at & ~ 7.67 and 8.33 ppm characteristic
for the trans and cis hydrogen protons of «, B-double
bond of chalcone moiety. Addition reaction of the latter
chalcone (VIT) with bromine in AcOH afforded N-[4-(2, 3-
dibromo 3-p-tolylpropionyl) benzenesulphonyl]-L-valine
(VIID). Its IR spectrum exhibited the followimng bands in
support of its proposed structure: 3367 (broad OH
interfered with NH), 1728, 1674 (carboxylic acid and acetyl
C=0) and 609cm™" (C-Br). Nucleophilic replacement
reactions of this compound with piperidine or morpholine
produced the respective dipiperidinyl- or morpholinyl
derivatives (IX, X). The structure of these products was
assigned on the basis of their elemental analysis, TLC
studies and spectral analysis.

The presence of «, p-unsaturated ketonic group in
the synthesized chalcones (V-VIT), prompted us to interact
it with hydrazine hydrate in glacial acetic acid or ethanol
to vield the corresponding N-[4-(1-acetyl-5-p-substituted
phenyl-4, 5-dihydro-1H-3-pyrazolyl) benzenesulphonyl]-
L-valine derivatives (XI-XIIT). Moreover, when this
reaction was carried out with hydrazine hydrate,
phenylhydrazine or hydroxylamine hydrochloride i abs.
ethanol contaimng a catalytic amount of an crganic base,
the novel products; N-[4-(1-substituted-5-(p-substituted
phenyl)-4,5-dihydro-(1H)-3-pyrazolyl)benzenesulphonyl]-
or N-[4-(5- p-substituted phenyl)-4,5-dihydro-3-
1soxazolyl)benzenesulphonyl]-L-valine derivatives (XIV-
XIX or XX-XXIT) were isolated respectively. Finally, the
condensation reaction of chalcone (VIT) with malononitrile
in abs. ethanol containing few drops of piperidine or
ethylcyancacetate in the presence of ammonium acetate
vielded N-[4-( Z2-amino-3-cyano-4-p-tolyl-4H pyran-6-
ylbenzenesulphonyl]- or N-[4-( 5-cyano-6-oxo-4-p-tolyl-
1.6-dihydro-2-pyridinyl)benzenesulphonyl]L-valine
(XXII) and (XXIV) respectively. The formation of all
above derivatives (XI-XXIV) seems to proceed by a
nucleophilic addition on the carbonyl group followed by
cyclization. The structure of these systems was
substantial by elemental analysis, TLC studies and
spectral data listed in Tables 1, 2. The above reactions
were summarized in Scheme 1.

MATERIALS AND METHODS

Melting points were uncorrected and measured on
electric melting pomt apparatus SMP1l. Thin layer
chromatography (tlc, R ;) was run on plastic sheets coated
with silica gel-60 (Merck) and developed with n-butanol-
acetic acid- water (4:1:1, v/v) and detected under UV Light
and also using iodine / KI (20%) solution as spraying

agent. The infrared spectra (v, in cm™") were taken in
KBr discs using FTIR-2000 instrument.'H-NMR spectra
were measured in DMSO-d; or CDCl, using FX90Q
Fourier Transform NMR spectromrter. The mass spectra
were performed using Shimadzu-GC-MS-QP 100 Ex by the
direct inlet system. Elemental analyses were carried out
at Microanalytical Unit, Faculty of Science, Cairo
University and Cairo, Egypt. Antimicrobial screening
was carried out at Botany Department, Faculty of Science
and Al-Azhar University.

Synthesis of N-(4-acetylbenzenesulphonyl)-L-valine (1I):
A solution of L-valine (0.05 mol) in 80 ml. of 1N NaOH
was treated with a solution of p-acetophenonesulphonyl
chloride (I, 0.051mol) in 100 ml Et,0, added in small
portions, with sturing over a half-hour peried. The
reaction mixture was stirred for additional 3 h and
then the orgamic layer was removed mn vacuo and 40 ml
of water added. The resulting solution was cooled
and acidified with 2N HCl The crude product was
collected, washed with water, dried and recrystallized
from methanol.

Synthesis of N-(4-acetylbenzenesulphonyl)-L-valine
Methyl Ester (II): A solution of N-(4-
acetylbenzenesulphonyl)-L-valine (II, 0.002 mol) in abs.
methanol was cooled to —5°C and pure thiony] chloride
(0.0021 mol) was added dropwise, with stiring over a
half-hour period. The reaction mixture was stirred for
additional 3 h at 5-10°C, kept overnight at room
temperature and then the solvent was removed in
vacuo. Methanol was added and reevaporated several
times. The residual product was recrystallized from
methanol.

Synthesis of N-[(4-(1-hydrazonoethyl)
benzenesulphonyl)]-L-valine Hydrazide (IV): N-(4-
Acetylbenzenesulphonyl}-L-valine methyl ester (111, 0.001
mol) was dissolved in methanol and hydrazine hydrate
{(0.006 mol, 85 %) was heated for one hour and then kept
overnight at room temperature. The crude product was
filtered, washed with water, dried and purified by
recrystallization from ethanol.

General Procedure for the Synthesis of N-[4-(3-[p-
substituted phenyl]-2-prop-enoyl) benzenesulphonyl]-L-
valine (V-VII): A mixture of equimolar amounts (0.01mol)
of N-(4-acetylbenzenesulphonyl)-L-valine (II) and p-
substituted Benzaldehyde in ethanol containing 0.2 g.
of NaOH was stirred for 4h at room temperature and
then acidified. The separated solid product was filtered,
washed with few ml. of ethanol, dried and then

recrystallized from the proper solvent.
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Table 3: Antimicrobial activities of some synthesized derivatives

Saureus B. cereus
Compd. No. MIC MIC E. coli A. niger
II - - ++ 125
VI + 250
X
X + 250
XV
XVII + 250 +H 75
XX
XX + 125 + 250
XXII ++ 75 ++ 125
XXV + 250

General Procedure for the Synthesis of N-[4-(2, 3-
dibromo 3p-tolylpropionyl)-benzenesulphonyl]-L-valine
(VIID): Compound VI ({ 0.003 mol) was dissolved n 10 ml.
of acetic acid and to it was added bromine (0.0031 mol)
and the mixture was stirred at room temperature for 3h.
The crude dibromo compound obtained was recrystallized
from dil. acetic acid.

General Procedure for the Synthesis of N-[4-(2, 3-
dipiperidin-or morpholin-lor 4-yl -3-p-tolylpropionyl)
benzenesulphonyl]-L-valine (IX, X): A mixture of VIII
(0.001 mol) and piperidine or morpheline (0.0022 mol) in
abs.
was concentrated i vacuum and then cooled. The

Ethanol was refluxed for 8h. The reaction mixture

separated solid was filtered, dried and recrystallized from
ethanol- benzene.

General Procedure for the Synthesis of N-[4-(1-acetyl-5-
(p-substituted phenyl)-4, 5-dihydro-1H-3-pyrazolyl)
benzenesulphonyl]-L-valine (XI-XIII): To a solution of
chalcone derivatives (V-VII, 0.001 mol) in glacial acetic
acid, hydrazine hydrate (0.0015mol) was added and the
reaction mixture refluxed for 6-8h. The solid that separated
upon concentrating the reaction mixture was filtered and
recrystallized from the proper solvent.

General Procedure for the Synthesis of N-[4-(1-
substituted-5-(p-substituted phenyl)-4, 5-dihydro-1H-3-
pyrazolyl) benzenesulphonyl]-L-valine (XIV-XIX): A
mixture of chalcone derivatives (V-VII, 0.001 meoel) and
hydrazine hydrate or phenyl hydrazine (0.0015 or 0.0011
mol, respectively) m abs. Ethanol contaiming few drops of
piperidine as a catalyst was refluxed for 6-8h. The
resulting product filtered off, dried and
recrystallized from the proper solvent.

crude

General Procedure for the Synthesis of N-[4-(5-(p-
substituted phenyl)-4, 5-dihydro-3-isoxazolyl)
benzenesulphonyl]-L-valine (XX-XXII): An ethanolic
solution of chalcone (V-VII, 0.001 mol) was refluxed with
hydroxylamine hydrochloride (0.001 Imol) in the presence
of excess of triethylamine as a catalyst for 6-8h The
reaction mixture was concentrated under reduced pressure
and left to cool. The separated product was filtered, dried
and recrystallized from the proper solvent.

General Procedure for the Synthesis of N-[4-(2-amino-3-
cyano-4-p-tolyl-4H-pyran-6-yI) benzenesulphonyl]-L-
valine (XXTII): A mixture of chalcone compound (VT, 0.001
mol) and malononitrile (0.0011 mol) in abs. ethanol
containing few drops of piperidine as a catalyst was
refluxed for 8h. The resulting crude product filtered off,
dried and recrystallized from ethanol.

General Procedure for the Synthesis  of
N-[4-(5-cyano-6-oxo-4-p-tolyl-1, 6-dihydropyridin-2-yl)
benzenesulphonyl]-L-valine (XXTV): Equimolar ratio of
ethanolic solution of (VI) and ethylcyanoacetate m the
presence of ammonium acetate was refluxed for 8h. The
reaction mixture was allowed to cool. The precipitated
product was filtered, washed with cold water, dried and
then crystallized from ethanol. The physical data of
derivatives (II-XXIV) were summarized in Table 2.

Antimicrobial Screening Results: Ten compounds were
screened In vitre for their antimicrobial activities agamst
three strains of Dbacteria Staphviococcus aureus
(TCC25923), Bacillus cereus (NCTC10400), Escherichia
coli (ATCC25922) and one strain of fungi Aspergillus
niger by the filter paper disc method [28]. After 24h of
incubation at 30°C for bacteria and 48h of ncubation at
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28°C for fungi, the activity was recorded. Ampicillin and
Mycostatine used as a reference for antibacterial and
antifungal activities respectively. The mimimal inhibitory
concentration (MIC) of some of the tested compounds
was measured. The results of screening mdicated that
the following three compounds (XVIII, XXII and XXII)
were found to possess weak to moderate activities only
against gram positive bacteria while the remaining
derivatives were biologically inactive against all the tested
microorganisms (Table 3).
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