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Summary: 2,4-Dichlorobenzoic acid reacts with chlorosulphonic acid to yield the corresponding
sulphonyl chloride (1). Subsequent condensation with nucleophiles afforded sulphonyl deriva-
tives (2-11), which arc used for the synthesis of methyl esters (12-18), the corresponding
hydrazide (19-22) and the dipeptide derivatives (23-36). The spectral data of the synthesized
compounds (2-36) and the results of preliminary biological screeing are briefly discussed

Introduction

The work reported here is a continuation of
our programme on the synthesis and reactivity of
sulphonyl derivatives as candidate pesticides [1-4],
and extends on previous chlorosulphonation of car-
boxylic acids [5-7].

Many sulphonyl derivatives such as amides
[8], azides [9], and hydrazides [10-12] have valuable
biocidal properties, for instance, as antibacterials,
nematicides, and fungicides.

We have studied the chlorosulphonation of
2,4-dichlorobenzoic acid to obtain a range of novel
sulphonyl derivatives for biocidal evaluation.

2,4-Dichlorobenzoic  acid reacts with
chlorosulphonic acid to give an excellent yield of
the corresponding sulphonyl chloride (1) according
to the procedure described earlier [13]. Reaction of

(1) with different amino acids using
tetrahydrofuran - triethylamine afforded the sul-
phonamide derivative (2-11) (Scheme 1). Treat-
ment of these derivatives (2-11) with absolute
methanol and pure thionyl chloride, at 0°C, yielded
methyl esters (12-18), which upon treatment with
hydrazine hydrate (85%) for 24 hrs, at room
temperature, gave the sulphonyl hydrazides (19-22)
described in Table 1.

Reaction of the same sulphonamides (2-11)
with 2 moles of amino acid methyl ester
hydrochlorides in tetrahydrofuran, using car-
bodiimide (DCC) method afforded the dipeptide
derivatives (23- 36) (Scheme 1).

All the compounds synthesized (2-36) were
characterized by micro- analysis, spot test, and
spectroscopic data Table 1.

‘—_——_—_“_—“__—_

"To whom all correspondance should be addressed.




[image: image2.png]q)\/[

Compd. (1)

HCl R'

-—-CH — COOCH,

DCC method

CH,OOC—?H—NHOC—CH—HN—Ozs
R

Compd. (23 - 36)

R
|
H, == CH ~—COOH

T THEEN -Et,N

CH—HN—OZSjiI

Compd. (2 - 11)

CONHCH— COOCH,

cn,ooc—CH—HN—ozsjij(COOCH3

Scheme 1

The IR spectra exhibited the normal NH;
C=0 and CONH absorption [14] and the PMR
spectra showed characteristic absorptions confirm-
ing the assigned structures. Antibacterial screening
of the synthesized compounds (2-36) was carried
out using the hole plate method and filter paper
disc method [15-17].

All the synthesized compounds were tested
against gram-positive, gram-negative, and fungi.
The microorganisms tested included Bacillus cereus
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(NRRL-B-569), Bacillus sphaericus (159), Staphy!-
lococcus aureus (ATCC-6538P), Sarcino species
and Escherichia coli NRRL-B-210.

A qualitative screen was performed on all
compounds while quantitative assays were done on
active compounds only. Several of the sulphonyl
amino acids (4) (6), (7), (10) (11) and some of the
corresponding dipeptide methyl esters (27), (31)
(35), (36) gave complete control of the bacteria
with MIC of 10-100 ug/ml (cf. Table 2). The other
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Table 1: Physical data of various 2,4-dichlorobenzoic acid-5-sulphonyl amino acids, esters, hydrazides, and dipeptide
derivatives (2-36)

Com- -R Yield M.p.°C Rr  cryst. [a]D” Mol .formula Elemental analysis %
pound solvent C H N C H N
Calc. Found
2 Gly 54 200-202 060 a - CoHINO6Cl2S 3293 213 427 3290 211 425
3 DL-Ala 46 219-220 073 a - Ci1oH9N)602S 3509 263 409 3500 255 4.03
4 B-Ala 51 230-232 055 a - C10H9NO6Cl2S 3509 263 4093 504 260 4.00
5 L-Val 65 198-200 058 a +7536 Ciz2HisNOeCI2S 3892 351 378 3887 346 377
6 L-Leu 56 210-212 067 a +128.11 CusH1sNOeCl12S 4062 391 4055 38 361
7 DL-Leu 62 170-172 080 a - Cu3H1isNOeClI2S 4062 391 365 4059 391 359
8 L-Phe 50 178180 062 a +5024 CisHi3NO6CI2S 4593 311 335 4591 3.00 335
9 DL-Phe 53 145147 064 a - Ci1sH13NO6Cl2S 4593 311 335 4590 3.09 322
10 L-Tyr 56 118-120 050 a +175.84 CisH13NOCLS 424 300 323 4413 300 311
11 L-Asp 4 138-140 066 a +66.14  C11HoNOsClI2S 3420 233 363 3416 231 359
12 Gly-OMe 53 118120 072 b - CiiHuNOoCl12S 3708 309 393 3701 306 391
13 DL-Ala-OMe 62 140-142 070 b - C12H13NOoCl12S 3892 351 378 3887 350 378
14 B-Ala-OMe 73 103-105 073 b - C12H13NOoCl12S 3892 351 378 3891 350 371
'5  L-Val-OMe ™ 120-122 069 b +52.75 Cu4H1INO6C12S 4221 427 352 4216 422 349
16 L-Leu-OMe 66 96-98 063 b +105.50 CisHi1sNOeCl2S 4369 461 340 4356 453 338
17 DL-Leu-OMe 56 105-107 066 b - CisH1sNOoCl2S 4369 461 340 4361 458 339
18 L-Phe-OMe 55 88-90 061 b +7033 CisH1INOeCl2S 4843 381 314 4841 378 311
19 Gly-Nz2H3 85 110-112 044 ¢ - CoH11N504C12S 3034 309 1966 3039 311 1989
20 DL-Ala-Nz2H3 I 190-192 036 ¢ - CioH13NsO4Cl2S 3243 351 1892 324 347 189
21  B-Ala-N2H3 3 90-92 042 ¢ - C1o0H13N504Cl2S 3243 351 1892 324 1350 1891
22 L-Leu-N2H3 ” 5-77 047 ¢ +9043 C13Hi9NsO4Cl2S 3766 461 17.00 3783 459 17.00
23 Gly-Gly-OMe 62 185-187 057 a - C15sH17N308C12S 3830 362 89 3830 361 891
24  DI-Ala-Gly-OMe 65 193-195 052 a - CieH19N30sCl2S ~ 39.67 3.93 8.68 3964 3.90 8.61
25  L-Val-Gly-OMe 66 178-180 048 a +85.40 CisHzN3OsCl2S 4219 449 820 4214 444 816
26  L-Leu-Gly-OMe 2 163-165 056 a +110.52 CioH2sN3OsCl2S 4335 475 798 4332 4.69 791
27  L-Phe-Gly-OMe 81 170-172 044 a +10550 C2HxN30:Cl2S 4714 411 750 4711 404 747
28  Gly-DL-Ala-OMe 85 165-167 065. a - CiiHzuN3OsClS 4096 422 843 4016 4.11 841
29 DL-Ala-DL-Aal-OMe 60 143-145 058 a - CisHzN30sClS 4219 449 820 4213 442 816
30 L-Leu-DL-Ala-OMe 63 152-154 044 a +12057 C21H30N3O0sCI2S 4541 541 757 4531 532 757
31 L-Phe-DL-Ala-OMe 76 166-168 053 a +140.67 C4H2zIN3OsCl2S 4898 459 714 4899 460 713
32  Gly-L-Leu-OMe 50 64-68 051 a +100.48 Cx3H33N3O0sCl2S 4742 567 722 4740 5.66 7.16
33 DL-Ala-L-Leu-OMe 53 140-142 058 a +145.69 C24H3sN3OsClS 4832 587 705 4822 586 17.05
34 L-Val-L-Leu-OMe 50 165-167 0.61 a +165.79 CaHN3OsCl2S 5000 625 673 5000 6.13 6.69
35 L-Leu-L-Leu-OMe 63 176-178 041 a +135.64 C2oHaoN3OsCl2S 4992 640 672 4988 633  6.66
36 L-Phe-L-Leu-OMe 50 174-176 045 a +130.62 CiaoH3N30sCl2S 5357 580 625 5349 576  6.19

*Crystallization solvents a = methanol-water, b = methanol-ether, ¢ = ethanol-water
(2-11), R’=0H ; (23-27), R’= Gly-OMe

(12-18), R’= OCH3; (28-31), R’=DL-Ala-OMe

(19-22), R’ =N2H3; (32-36, R’ =L-Leu-OMe

compounds 1.e. the methyl ester (12-18) and the corrected. Thin layer chromatography (R¢ value)

corresponding hydrazides (19-22) were found to be
inactive towards the tested microorganisms.

Other pharmacological investigations are cur-
rently in progress.

Experimental

Melting points were determined using
electrothermal melting point apparatus and are un-

for analytical purposes was carried out on silica gel
G1 plastic sheets and developed with n-
butanol:acetic acid:water (4:1:1) using iodine, nin-
hydrin, and benzidine as spraying agents. Optical
rotation [az]D20 were measured for all compounds
in DMF at Amax 589 n.m on Bellingham stanely
polarimeter using 5 cm tube at 20°C. The infrared
spectra (Vmax, cm” ) were taken in KBr disc using
Schimadzu IR - 408, instrument, PMR spectra
(chemical shifts  in ppm) were measured in
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Table 2: Minimal inhibitory concentration (MIC) in
ug/ml of the biologically active compounds

Compd. Staph. Sarc. Bac. Bac. Eschi
No. aurcus species cercus sphae.  coli
4 25 25 - 50 50
6 10 10 50 50 50
7 - 50 50 100 25
10 50 50 - - -
11 - 25 50 25 50
27 - 10 - 25 50
31 100 100 100 100 100
3s 10 50 50 100 100
36 25 50 50 50 50

DMSO-d¢ using Varian EM- 360 spectrometer
employing TMS as internal standard.

5-Chlorosulphonyl-2,4-dichlorobenzoic  acid
(1); was prepared according to the procedure
described earlier [13].

General procedure for reaction of sulphonyl chloride
(1) with nucleophiles. Preparation of sulphonamides
(2-11)

To amino acid (0.1 mole), in water (25 ml)
and THF (15 ml), was added triethylamine (5 ml),
followed by sulphonyl chloride (1) (0.11 mole) por-
tionwise during 30 min. The temperature of the
reaction mixture during the process of addition was
kept at 10°C and stirring continued 2 hrs at 20°C.
Tetrahydrofuran was removed by concentration of
the reaction mixture under reduced pressure, water
(30 ml) added and the mixture was acidified with
2N-HCl until Conge - red (pH 5). The crude
products were filtered and recrystallized from
methanol - water. All the products (2-11) were
chromatographically homogenous when detected
with iodine and benzidine (cf. Table 1 compd. (2-
11)

Some typical spectral data are as follows:
Compounds (3), (4)

IR: 3400, 3120 (NH), 1720, 1690 ( C=0),
1420, 1360 (SO2NH), 1340, 1160 (SO2) cm™.

Compound (3)

PMR: (DMSO-ds) & : 12.3 (1H, COOH); 8.8
- 7.8 (2H, ArH); 5.6 (1H, NH), 1.3 - 1.1 (3H, CH3)

RAGAB A. EL-SAYED ¢t al.

and other protons in support of their assigned
structures.

General procedure for the synthesis of 2,4-
dichlorobenzoic acid-5-sulphonylamino acid methyl
ester (12-18)

A suspension of sulphonamides (2-11) (0.01
mole) in absolute methanol (150 ml) was cooled to -
10°C and pure thionyl chloride (2.2 ml) was added
dropwise during one hour. The reaction mixture
was stirred for additional 3-4 hrs at room tempera-
ture, kept overnight and the solvent was removed in
vacuum, and the residual solid material was recrys-
tallized from methanol-water. The isolatied methyl
esters (12-18) were chromatographically homoge-
neous when developed with benzidine (cf. Table 1
compd. (12-18). Some spectral data are as follows:

Compounds (14-15)

IR: 1760, 1725 (

COOCH3) cm'i.

C=0), 1750, 1460 (-

Compound (15)

PMR: (DMSO-ds) o : 3.94 (3H, COOCH3)
and other signals in support of their assigned struc-
tures.

General procedure for the synthesis of 2,4-
dichlorobenzoic-5-sulphonylamino acid hydrazides
(19-22)

The methyl ester (12-18) (0.01 mole) were
dissolved in ethanol (50 ml) and hydrazine hydrate
(85%) (0.05 mole) added, the reaction mixture was
stirred for 3 hrs at 20°C and left to stand for 24 hrs
at room temperature. The crystalline products (19-
22) were filtered, washed with water and recrystall-
ized from ethanol. The hydrazides (19-22) were
chromatographically homogeneous when
developed with iodine and benzidine (cf. Table 1,
compd. 19-22) Some spectral data are discussed:

Compounds (19), (20)
1R: 3300, 3220 1675, 1500 (CONH.NH3) cm’?

Compound (20)

PMR: (DMSO-dg) ¢ : 5.89 (1H, NH); 5.68
(2H, NH3) and other protons supporting the struc-
ture of hydrazides (19-22)
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General procedure for the synthesis of 2,4-dichloro-
benzoylamino acid-5-sulphonyl dipeptide methyl
esters (23-36)

To a solution of amino acid methyl ester
hydrochloride (0.016 mole) in THF (100 ml) was
added triethylamine (2 ml), the solution was stirred
at 20°C for 30 min., and cooled to 0°C. 2,4-Di-
chlorobenzoic acid-5-sulphonylamino acid (0.008
mole) in THF (50 ml), and dicyclohexyl car-
bodiimide DDC (1.62 g) were added to the above
mixture. The reaction mixture was stirred for 2 hrs
at 0°C and for another 2 hrs at room temperature.
Dicyclohexyl urea was filtered off, acetic acid (1 ml)
added, the solution was left overnight and filtered,
the filtrate was evaporated in vacuum. The residual
material was recrystallized from methanol-water.
The products (23-36) were chromatographically
homogeneous when detected with benzidine.

Some spectral data are discussed:

Compounds (25),(29)

IR: 3360, 3080 (NH, CONH, SO;NH); 1760,
1720 ( C=0), and other bands due to dipeptide
moieties.

Compound (25)

PMR: (DMSO-dg) 8: 3.72 (3H, COOCH3);
5.81 (H, NH).
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