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entsprechenden Ldsungsmittel — 1h vor der i.p.-Gabe von 75 mg/kg Pentetrazol verabreicht. Es
wurde die Anzahl der Méuse festgestellt, bei denen innerhalb von 10 min Kriampfe auftraten.

4. Analgetische Wirkung

Jeweils 10 weibliche Méuse bildeten eine Versuchsgruppe. Sie wurden nacheinander auf eine 56°
warme Platte gesetzt und die Zeit bis zur Reaktion gemessen. Danach erfolgte Applikation der
Testsubstanzen per os. Nach 30, 60, 90, 120, 180 und 240min wurde die Reaktionszeit erneut
bestimmt.
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Synthesis and Biological Evaluation of Sydnone-4-sulfonamides
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3-Phenylsydnone-4-sulfonamides with chloro and methyl substiuents in the ortho or meta positions of
the phenyl ring were prepared and evaluated for their antibacterial activity.

Synthese und biologische Priifung von Sydnon-4-Sulfonamiden

3-Phenylsydnon-4-sulfonamide mit Chlor- und Methyl-Substituenten in ortho und meta Stellung des
Phenylringes wurden hergestellt. Die Sulfonamide wurden auf ihre antimikrobielle Wirkung
gepriift.
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Encouraged by the previous results of the antibacterial activity of sydnone-4-sulfonamides”, it was
thought of interest to synthesize 3-phenylsydnone-4-sulfonamides with chloro and methyl substituents
in the o- and m-positions of the phenyl ring.

The sulfonylchlorides were condensed with various primary, secondary and heterocyclic

amines. The new compounds were subjected to antibacterial screening. Only a few
showed higher activity, most of them equal activity against various bacteriae in comparison
to the standard compounds.

The sydnones were prepared according to the literature methods®. They were converted
into the sulfonamides by chlorosulfonation® followed by reaction with amines by the usual
methods as shown in the scheme. The structures of all compounds have been confirmed by
elemental analysis and spectral data (IR and NMR).
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Screening Results

Of all these sydnone derivatives, fifteen compounds have been screened for antibacterial
activity. Only 3e and 30 showed activity higher than the standard compounds against E.
coli. No activity was shown by any compound against S. aureus. Compounds 3£, 3r and 3u
have activities equal to that of the standard compounds against P. vulgaris. Compounds 3a,
3m, 3d’ and 3§’ were active against E. coli and 3e, 30, 3v and 3e’ against K. pneumonia. The
rest of the compounds did not show appreciable inhibition against any of these organisms.
Sulfanilamide and phenol were used as the standard compounds.

We thank Prof. E. S. Jayadevappa, Head of the Department for encouragement, and Mr. B. M.
Swamy, Biochemistry Section for antibacterial testing. One of us (P. P. P.) thanks the U. G. C. for a
fellowship.

Experimental Section

M. P.: Uncorr. IR spectra: (Nujol) Beckman spectrophotometer. NMR spectra: 60 MHz, varian A-60
spectrophotometer, TMS ref.

1) 3-o0-Tolylsydnone-4-sulphonylchloride (2a)

8.8 g (5 mmol) of 3-0-Tolylsydnone was dissolved in 200 m! of dry chloroform taken in a three necked
flask, provided with a condenser, guard tube, mechanical stirrer and a dropping funnel. 30.0 g of P,O5
were added and the solution was heated on a water-bath. 10.0ml chlorosulfonic acid were added
dropwise during 30 min to the well stirred solution. The reaction mixture was refluxed for 6~7h. The
hot choroform layer was decanted and the residue was rinsed with hot chloroform. The combined
chloroform extract was washed with 10 % sodium hydrogencarbonate solution, followed by water and
dried over anhydrous calcium chloride. Chloroform was removed under reduced pressure to leave the
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residue of 2a which was crystallised from benzene. Yield 9.8g (70%), m.p. 120-121°C,
CoH,;N,0,SCl. Caled C39.3 H2.55 N10.2 Found: C39.2 H2.45 N10.0.

The other three sydnones were similarly chlorosulfonated.

2) 3-m-Tolylsydnone-4-sulfonylchloride (2b)

Yield 8 g (64 %), m. p. 123-125°C, C;H,;N,0,SCl Caled. €39.3 H2.55 N 10.2 Found: C39.5 H2.48
N9.9.

3) 3-o0-Chlorophenylsydnone-4-sulfonylchloride (2¢)

9.8 g (S mmol) of 3-o-chlorophenylsydnone was chlorosulfonated. Yield 9.7 g (75 %), m. p. 99-100°C.
CgH4N,0,SCl; Caled. C32.5 H1.35 N9.5 Found: C32.6 H1.28 N9.4,

4) 3-m-Chlorophenylsydnone-4-sulfonylchloride (2d)

Yield: 9.6 g (74 %), m. p. 120-122°C. CgH,N,0,SCl, Caled. C32.5H1.35N9.5 Found: C32.5H1.30
N9.5.

5) 3-o-Tolylsydnone-4-sulfonamide (3a)

1.37 g (5 mmol) of 3-0-Tolylsydnone-4-sulfonylchloride was suspended in ammonia and refluxed on a
water-bath till the solid dissolved. After refluxing for another 5 min, the reaction mixture was cooled
and diluted with 20 ml water and neutralised with cold dil. sulfuric acid, and the solid was collected,
washed with water and crystallised from ethanol.

6) 3-o-Tolylsydnone-4-(N-diethyl)sulfonamide (3e)

To asolution of 0.36 g (S mmol) of diethylamine in 20 ml pyridine, 1.37 g (5 mmol) of 2a were added in
asingle lot. After stirring for 30 min, the reaction mixture was poured into water. The solid separated
was collected, washed with water and crystallised from ethanol. Various sydnone-4-(N-substitu-
ted)-sulfonamides prepared in this way are set out in Tab. 1.

Spectral studies

The IR-spectra (nujol) of the sydnone-4-sulfonylchlorides show a sharp peak at 1810 cm™! which is
characteristic of C=0 of sydnone with an electron with-drawing group at position-4*. Two strong
absorption bands at 1385 and 1160 cm™" are of the sulfonylchloride group. The stretching frequencies
of -NH, of -SO,NH, and -NH of -SO,NHR appear at 3360, 3240 cm™* and 3260 to 3240 cm ™ resp. In
the NMR spectra of 3f the phenyl protons of the 3-o-tolyl ring appear as a singlet at 8=7.5 ppm and of
the methyl group at 8=2.5 ppm. The proton of -SO,NH appears at =6.1 ppm as a singlet.

Pharmacology
Fifteen compounds were tested for antibacterial activity by the disc method™.

The test organisms were Escherichia coli, Staphylo-coccus aureus, Klebsiella pneumonia and Proteus
vulgaris. Sterile filter paper discs (10 mm diameter) saturated with test compound (200 pg/0.1 ml of
DMF) was placed on the nutrient agar (1.8 % agar, 0.5 % NaCl, 0.5 % peptone, 3 % Beef extract,
0.5 % glucose, pH 6.8-7.0). The plates were incubated at 37° for 24 h and the zones of inhibition
around the discs were measured.
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Tab. 1: Compounds 3

No. R NRIR? Yield  m.p. Formula Analysis

% oC Caled C H N
3 Found
a 0'CH3 —NH2 75 157-158 C9H9N304S 42.3 3.53 16.5

41.9 341 16.2

b  oCH; -NHCH; 78 139-140 C1oH; N3O4S  44.6 4.09 15.6
44.5 407 15.6

c O-CH3 —NHC2H5 65 91-92 C11H13N304S 46.6 4.59 14.8
46.6 4.58 147

d o-CHy -N(CHj3), 62 98-100 C31H3N304S 46.6 4.59 14.8
46.5 4.55 14.6

e  o0CHy; -N(CHs); SO 135-136 C;3HN3048  50.2 547 135
50.1 541 134

f  oCHy -NH-C4Hy 85 98-99 Cy;3H;7N3O4S  50.2 547 135
: 50.1 543 135

§  oCHj Piperidine 87 129-130 C14H{sN3048 520 526 13.0
5.8 522 129

h  oCH; Morpholine 78 138-140 Cy3H;sN30sS  48.0  4.62 12.9
47.6 460 128

i  oCH; Pyrmolidine 67 114-115 C;3H;sN304,8  50.5  4.85 13.6
504  4.81 13.5

i m-CH; -NH, 72 164—165 CoHgN304S 423 3.53 16.5
418 345 16.2

k mCH; -NHCH, 70 174-175 C1oHiN304S  44.6  4.09 156
44.5 402 155

1  mCH; -NHC,Hg 75 118-119 C;;H3N304S  46.6  4.59 14.8
46.6  4.58 14.7

m  mCH; -N(CHj), 52 88-89 Cy;H;3N3O4S  46.6  4.59 14.8
46.5  4.57 147

n  mCHy -N(CHs); 45  120-122 C;3H;7N3OsS  50.2 547 13.5
50.1 542 13.6

o  mCH; -NHC4H, 78 94-95 C;3H;N30,8 502 547 13.5
501 544 13.6

P  mCH; Piperidine 85 149-150 C4HysN304S 520 526 13.0
5.8 5.20 129
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Fortsetzung Tab. 1

No. R NRI!R? Yield m.p. Formula Analysis
% °C Caled. C H N

3 Found

@ mCH; Morpholine 75 167-168 C;3H sN3OsS  48.0  4.62 129
47.6 4.58 12.8

X m—CH3 Pyrrolidine 65 135-136 C13H15N3O4S 50.5 4.85 13.6
50.4 4.83 13.5

s oCl _NH, 78 173-174 CgHgN3045C1 349 218 15.3

34.7 215 15.2

t 0-C1 —NHCH3 75 138-139 CgHgN3045Cl 37.3 276 14.5
37.4 272 145

U odl ~NHC,H;s 68 171-172 C1oHpN3048Cl  39.5 329 13.8
39.6 328 139

v o —~N(CHj), 69 122-123 CyoHoN30sSCI  39.5 329 13.8
39.6  3.28 14.0

w ol ~N(C,Hgs), 52 100-101 C,H14N;0,8C1  43.4 422 127
43.5 419 126

x  oCl ~NHC,H, 88 106—107 C;;HuN30,SCl 434 422 127
43.4 420 126

y o-Cl Piperidine 81 140-141 C;3H14N304SCl  45.4 4.08 12.2
45.5 4.07 123

z oCl Morpholine 63 146—-147 C1,Hy3N305SCl  41.7 3.47 122
41.5 345 121

a' o-Cl Pyrrolidine 58 126—-127 C1,H1)N3048Cl 43,7 3.64 128
43.8 3.62 1217

b mCl  —NH, 75 171-172 CgHgN30,8C1 349 218 153
34.8 215 15.2

¢ mC  —NHCHs 82 173-174 CoHgN3048Cl  37.3  2.76 14.5
374 274 145

d  mC  -NHC,H 60 152-153 C1oH1oN304SCL  39.5 329 13.8
39.6 328 13.9

¢ mCl  -N(CH3), 68 87-89  Ci;oH1;oN304SC1  39.5 329 13.8
39.5 3.27 13.9

f  mCl  —N(CyHg), 57 101-102 CpHuN3O,SCl  43.4 422 127
43.5 420 125
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Fortsetzung Tab. 1

No. R NRIR? Yield mp. Formula Analysis

% °c Caled. C H N

3 Found

g mC  -NHC4H, 85 110112 C;;H4N304SCl  43.4 422 127
43.5 4.19 12.6

W  mCl  Piperidine 72 107-108 C;3H1aN304SC1  45.5  4.08 12.2
45.4 4.06 12.2

i  mCl  Morpholine 73 132-133 C,H3N3058CL 417 347 12.2
41.6 346 121

i’ m-Cl Pyrrolidine 63 145146 C15H1sN30,4SCl  43.7 3.64 12.8
43.7 3.62 127
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Lactone, 2. Mitt.!

[Ph 583]

Synthese dihydroxylierter Diphenylalkylamine iiber Azalactone

Jochen Lehmann

Pharmazeutisches Institut der Universitit Bonn, Kreuzbergweg 26, 5300 Bonn 1
Eingegangen am 22. Mirz 1982

Durch Umsetzung von Aminosiuren wie Sarcosin, Prolin und N-Methylanthranilsiure mit
verschiedenen Oxiranen erhélt man Azalactone, die mit Phenyliithium in neuartige dihydroxylierte
Diphenylalkylamine tiberfiihrt werden konnen. 11 zeigt hohe histaminolytische Aktivitit.

Lactones, II: Synthesis of Dihydroxylated Diphenylalkanamines via Azalactones

Treatment of amino acids like sarcosine, proline and N-methylanthranilic acid with various oxiranes
yields azalactones, which can be transformed to dihydroxylated diphenylalkanamines. Compound 11
shows high histaminolytic activity.

0365-6233/83/0404-0339 $ 02.50/0

© Verlag Chemie GmbH, Weinheim 1983





