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Abstract

This research includes preparing of some carbazole derivatives .The (3,6-Disulfonylchloride-
9H- carbazole (1) was achieved by the reaction of carbazole with chloro sulfonic acid in
cold condition, reaction of compound (1) with sodium azide in acetone as a solvent to give
(3,6-Disulfonyl azide-9H- carbazole) (2), then reaction of compound (2) with different phosphine
and phosphate compounds(1mole and 2 mole) yielded the (3,6-Disulfonyl -6- azide-3-(phosphine or
phosphate imine)-9H- carbazole) derivatives (3-8) and (3,6-Disulfonyl (phosphine or phosphate
imine)-9H- carbazole) derivatives respectively (9-14).Some of physical properties have determined
for the prepared compound, and identified by spectra methods (FTIR, *H-NMR, *C-NMR),
furthermore evaluation of the biological activity for some of the prepared compounds on two type
of bacteria Bacillus and E.Coli.

Introduction Preparation of (3,6-Disulfonyl chloride- 9H-
Carbazole is one of organic hetero cyclic carbazole)(1)!*®

compounds containing a dibenzopyrrole, also Carbazole(0.04 mole, 6.68 gm) was added in
known as 9-azo fluorineCarbazole was portions to 40 ml. cold chloro sulfonic acid.The
synthesized by Borsche-Drechsd Cyclization!”. mixture was heated and maintained at 60-70 C° for
Carbazoles are a large and an interesting group of 3 hrs.The reaction of mixture was poured ontoice-
organic compounds which one can find water, and the solid product was filtered and
pharmaceutical activity'?, dyestuffs, plastics®?, recrystallized from ethanol. Physical properties of
and known to possess mutagenic and toxice the product is listed in Table (1).

activities and also to be arecalcitrant molecul €®,

Carbazole derivatives showed anticancerl”,
antifungal®, anti malaria @, anti tumor
(leuckemia, renal, colon), anti inflammatory,
antiallergic antiviral, and anti hypertensive
properties %2 Due to their extensive biological
activity carbazole derivatives and their chemistry
have been studies at length. Keeping the above
facts, we aimed to synthesize new carbazole
derivatives to thus obtain new hetero cyclic system
which is expected to possess characteristic of
biological activites.

Preparation of (3,6-Disulfonylazide-9H-
carbazole) (2) ™

(3,6-Disulfonylchloride-9H-carbazol€)(1)
(0.01 mole, 3.64 gm) was added in portion to a
suspension of sodium azide (1.3 gm,0.02 mole) in
acetone (100 ml.).

The mixture was stirred at room temperature
for 24 hrs. A white solid was formed, the solid
NaCl and excess NaN3 were filtered off and the
solvent was distilled. The physical properties of
prepared compound is shown in Table (1).

_ Preparation of [3,6-Disulfonyl-6-azide
Experimental (phosphine or Phosphite imines) -9H-
-l nstruments car bazole(g_g) [14]

Mdting Point were determined on a ; . .
. . To a solution of dimethyl phenyl phosphine ,
Gllenkamp FB.600-olof. melting point apparatus. diethyl phenyl  phosphi ng: pm et%ylp (;Fp))henyl

FTIR Spectra were recorded using solid KBr . ; . .
dises by tests scan Shimadzu FIIR 8400Series. The phosph!ne, &0 phenyl phosphine, tr meth_yl
'H-NMR and “C-NMR Spectra were recorded on phosphite or tri ethyl phosphate (0.001 mole) in
make Bruker moddl ultrasiidld 300MHz NMR 5 ml of dry ether was added to a solution of
a € bruker model u ' Z (3,6-Disulfonyl azide-9H-carbazole) (0.001 mole,

at Al-Albyt university, Jordan .DMSO-d° was used .
; 0.37 gm) (2) in 5 ml of dry THF.A complex was
as solvent and TMS asinterndl reference. first formed then decomposed with evolution of

M aterials nitrogen on standing over night in the refrigerator,
All starting chemical compounds were the sqlution deposited crystals _derivatives
obtained from Fluka or Aldrich. respectively  (3-8) were - recrystallized - from

different solvents.
The physical properties of prepared
compounds (3-8) are shown in Table (1).
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Preparation of [3,6-Disulfonyl (phosphine or
phosphiteimines) -9H- carbazole] (9-14)™
To a solution of dimethyl phenyl phosphine,
diethyl phenyl phosphine, methyl diphenyl
phosphine, tri phenyl phosphine, tri methyl
phosphate or tri ethyl phosphite (0.002 mole) in
5 ml of dry ether was added to a solution of
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0.37 gm) (2) in 5 ml of dry THF. A complex was
first formed then decomposed with evolution of
nitrogen on standing over night in the refrigerator,
the solution deposited crystals derivatives
respectively  (9-14) were recrystallized from
different solvents. The physical properties
of prepared compounds (9-14) are shown in

(3,6-Disulfonyl

Physical properties of the prepared compounds.

Molecular formula
(M.wt.)

azide-9H-carbazole) 0.001moale,

Table (1)

Comp. Structure

Table (1).
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Molecular formula
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Results and Discussion

In the present work we synthesized some
carbazole derivatives where achieved from
carbazole, the synthetic route used is shown in
Scheme ().

(3,6-Disulfonylchloride-9H-carbazole)(1) was
prepared by chloro sulfonation of carbazole . The
reaction was carried in cold condition and
excess chloro sulfonic acid. FTIR spectra showing
the absorption at 3420 cm™ for nN-H and at
1370 cm®, 1174 cm® for asymmetric and
symmetric stretching band of sulfonyl chloride
nSO2Cl group respectively .This increase in
frequency ,compared with the sulfones, results
from the electronegativity of the chlorine atom.The
compound (1) react with sodium azide in acetone
as solvent to give (3,6-Disulfonylazide-9H-
carbazole) (2) according to the following equation:

Clo,S, S0,Cl
‘ ‘ +NaN;
N3z0,S. 'l " ,SO2N3
N
H

FTIR spectra of compound (2) showing the
absorption at 3430 cm™ for nN-H and stretching
band at 2135 cm™ for (N3 group)™ , 3064cm™
for aromatic(C-H) , two bands at 1365 cm™ and
1164 cm™ for SO2 group.

Compound (2) treatment with one equivalent
from phosphine or phosphite compounds were
synthesized [3,6-Disulfonyl -6- azide-3-(phosphine
or phosphate imine)-9H- carbazolg] (3-8). The
structures of compounds(3-8) were confirmed by
physical properties which are listed in Table (1),
FTIR spectra of compounds (3-8) showing the
absorption  at n(3390-3438) cm™ for nN-H:

CHa— c CHs

= Tz

P—=(0OC2H3)3

NO,S, l 'l SO,N
N
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Ethanol-
water

n(720-760) cm™, n(1060-1089) cm™, n (1110-
1164) cm™* for n(N=P) *4*€: n[(1150-1170)-(1340-
1370)]cm™ for asymmetric and symmetric
stretching band of nSO2 respectively .In the same
time, we found absorption at n (2130-2136) cm™
for —N3 in positin C-6 in carbazole. While the
'H-NMR spectra data of compound (3,7)*" dppm
in DMSO-d6 solvent:2.47 (S, 6H, -CHs); 7.4-7.6
(S, 5H, p-Ar-H); 7.5-7.9 (m, 6H, p-Ar-H);12.9
(broad, 1H,NH) for compound(3] while
compound(7) dppm in DMSO-d6 solvent:3.4-3.6
(S, 9H, -OCHy); 7.2-7.7 (m, 6H, C-Carbazole);13.1
(broad, 1H,NH).

BC-NMR spectra for compounds (3,7)
showed results were listed in Table (4).

When compound (2) treatment with two
equvelant from phosphine or phosphite compound
were synthesized [3,6-Disulfonyl (phosphine or
phosphate imine)-9H-carbazol€] derivatives (9-14).
At room temperature. A moderate reaction
concerned with evolution of nitrogen and produces
the imino phosphorus Via intermediate complexes
according to the following equation:

N30,S .! " ,SO2N3

N

(R)s" PQ\IOZS

ﬁ)

I| I| SOZN PY(
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‘C ‘C + 2N,

N
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The conversion to the intermediate could be
effected in five minutes at room temperature in
dry ether and dry THF, but incubation of the
reaction mixture in refrigerator for 24 hrs.
FTIR Spectra of compound (9-14) are shown
absorption in Table (2). All compounds (9-14)
showed disappearance of the absorption of N3
group. FTIR Spectra of P 1330 cm™, 1168cm™ for
asymmetric and symmetric stretching band of SO2
group respectively, While the 'H-NMR spectra
data of compound (10) dppm in DM SO-d6 solvent:
1.2-1.9 (t, 12H, -CHg); 2.5-2.52 (g, 8H,p-CH2-);
7.4-7.7 (m, 6H, C-Carbazole);7.6-8.1(m,10H,P-
aromatic); 12.8 (broad, 1H,NH).*C-NMR spectra
for compound (3) is shown theresults in Table (4).

FTIR Spectra of compound (13) shows the
absorption at  1348cm™,1170cm™ for asymmetric
and symmetric stretching band of SO2 group
respectively , 1039cm* for (nP-O-C) , 2944cm™
foor (n C-H diph.) and disappearance the
absorption of (~Nzgroup).

Antimicrobial Activity Test

The test was performed according to the d
isk diffusion method®. The some of the
prepared compounds were tested against one strain
of Gram +ve Bacillus, and one strain of Gram -ve
Escherichia .Coli .Whatman No.1 filter paper disk
of 5 mm diameter were sterilized by autoclaving
for 15 min a 121°C. The sterile disks
were impregnated with different compounds
(700 pg\disk).Agar plates were surface inoculated
uniformly with 100 pl from the broth culture of the
tested microorganisms. The impregnated disks
were placed on the medium suitably spaced apart
and the plates incubated at 5°C for lhr.to permit
good diffusion and then transferred to an incubator
at 37 °C for 24hrs. The inhibition zones caused
by the various compounds on the microorganisms
were examined .The results are listed in
Table (5). From the data it is clear that compounds
(1 and 3) possess highly activity against two types
of bacteria, compounds (9 and 10) possess between
moderate and less activity against two types of
bacteria. Compound (13) possess moderate specific
activity against for E. Coli and have no effect on
other strains while compounds (6 and 12) were
found inactive against two types of bacteria.
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Table (5)
Results of antimicrobial activity of the tested
prepared compounds .

Comp. No. E. Coli Bacillus
1 +++ +++
+++ +++
+ ++

3
5
6 - -
9

* Solvent: DM SO, [C] =2 mg/ml

Key to symbols:

Highly active = +++ (inhibition zone 15-20 mm)
Moderately active = ++ (inhibition zone 10-14 mm)
Slightly active = + (inhibition zone 6-9 mm)
Inactive = - (inhibition zone < 6 mm)
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Table (2)
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FTIR absorption spectra data (cm)™ of the prepared compounds.
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Table (3)
'H-NMR spectra for selected compounds.
Comp. No. '"H-NMR parameters (ppm) &-H
3 2.47 (S, 6H, -CH3); 7.4-7.6 (S, 5H, Ar-H); 7.5-7.9 (m, 6H, Ar-H);12.9 (broad, 1H,NH)
. 3.4-3.6 (S, 9H, -OCH3); 7.2-7.7 (m, 6H, C-Carbazole);13.1 (broad, 1H,NH).
10 1.2-1.9(t, 12H, -CHj); 2.5-2.52 (g, 8H,p-CH2-); 7.4-7. 7(m, 6H, C-Carbazole);7.6-
8.1(m,10H,P-aromatic);12.8 (broad, 1H,NH)
Table (4)
3C-NMR spectra for selected compound.
C’(\)lr;'lp Structure Ci.C || GG Cs,Cs C4,Cs Cs,Cs Cs,Cs [[C7,C7 | Cs,Cs P-C6H5
7 ~
3 N0234502N3 133.54/131.88| 132.52 | 135.17 | 130.38 | 129.60{40.79 (126.71-125.20)
h
37 oy N3
7
P—(OCH,)3
Y 5
NOZSSO?Na 139.63]126.901 136.99| 141.04| 124.51 | 120.13]66.80] - -
7 3 Zr H 1 3
CgHs CeHs
7 8 8 7
10 P-(CH,CHa), (CHchz)z—ﬁ’
NOS i e 6 i So,N  [126.75/125.95| 124.51 | 129.73 | 120.06 | 113.41|41.78] 40-78 |(120-86-126.75)
4 4
o b 1\H Y 3
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