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Abstract:

The synthesis of a number of bis-triazole derivatives starting from 2,2 -?15-(;1-;11111no-;-mcrcapto-u{.-1.2:4_
lriaml-B-'yl)diphcnyl amine (I) was achieved . Reactions m\-'olw‘ng its t\}'o funcllopa groups ‘or sl';uclum! diversity
was performed. Thus reacting ¥ in DMSO, in CSy/KOH, with acetic anhydride, chloroacety chloride, cthy]
chloroacetate, epichlorohydrin, 2-chloro-3-nitropyridine, certain-2-chloro aromatic acids (alone or in presence of

POCl3). various a.B-unsaturated ketones and different aldehyd.es a(Tor(.led' I1-X11 refspecli\'
were further cyclised in nitrobenzenc to yield substituted bis-triazolothiadiazoles (XII1,.,).

ely. Compounds XUy,

Compounds -, V, VIIL, X1, XI1, XII were tested for their anti-tubercular activity. Compounds XIc¢ and XIIh

were found 10 be active,

INTRODUCTION

Several bis-compounds having a diverse range of
structures  and  pharmacological activities were
synthesized  and  reported™™ 0 have  better
pharmacodynamic or pharmacokinetic propertics,
compared 1o the monomers.  Ethambutol is a
symmetrical diamine (bis-compound), which is used
routinely in the clinical treatment of TB. Also, a
sccond  generation of ethambutol analogues was
identified and shown 1o have convincing efficacy in
in-vivo models of TB when delivered orally’®2% A
indicated by recent  reports®” of WHO. there is a
resurgence of  TB which is one of {he primary
infectious diseases worldwide | evep in civilized
countries in Europe and Norih America duc 1o its
pathogenic synergy with HIV. New drugs are
critically needed to combat this disease. In fact, the
batile against tuberculosis which seemed 1o be over
by 1985 is back and the dis

‘ covery of effective new
anmubergulglt drugs must surcly be one of {he most
urgent priorities. This organism was proven to be very

resilient and a tough adversary because of the
emergence of multiple-drug-resistant TR organisms, 3
term used 1o describe strain .

s that arc resi /
or more of the five first-line antj-TR druegssls(Ii;;?nit:z:X:
cthambutol, rifampicin, pyrizinamide  gyq
streptomycin)®?, !

DifTerent heterocycle-containin
proved to exhibit anti-TB activigy® 24 Smflznl‘rl;:::lzi
containing compounds were of special interest as (hey
showed variation in activities according 1o !h)e
structure in which it was incorporated®s 1, lieu of
continuing the investigations for the Possible activitjeg
atributed to triazoles, it deemed of interest 1o
synthesise some new  bis-triazole derivatives (sce
Scheme 1). This was

achieved through fypp,
substitution and/or extension of (he slam:;

intermediate (I). Some of these new derivatives wera
tested for their antitubercular activity.

CHEMISTRY
The starting s-triazole key intermediay

ale (I) was
preparcd as reported® under specific reaction
conditions, via carbon disulphide addition (g an

cthanolic solution of diqhg:nylaminc-%,r-dicarboxyuc
acid hydrazide, containing potassium hydroxide,
followed by the subsequent addition of hydrazine

hydrate. This compound (I), features a number of

54

functional groups and the usual tactics were applied
through substitution on these groups and formation of
newly added ring syslems in an attempt to get
compounds with better activity. Thus, two molecules
of I were linked through the sulphur atom, when i
was refluxed in DMSO®**® (o give II. When this s-
triazole derivative (I) was heated under reflux with
carbon disulphide and potassium hydroxide®*",
Turther cyclisation including both the amino and thiol
groups took place giving an extra five-membered ring
and the corresponding bis-mercaptotriazolothiadiazole
compound (IIT) was obtained. Attempted cyclisation
of T using acetic anhydride®® was successful giving
the bis-methyltriazolothiadiazole derivative (IV). On
the other hand, cyclisation using chloroacety! chloride
furnished the bis-triazolothiadiazine analogue (V).
Reaction of the two thiol groups of I with ethyl
chloroacetate®**9 epichlorohydrin®>? or 2-chloro-5-
nitropyridine  afforded the corresponding thioethers
(VI-VII)  respectively . Consequently, reacting 1
with different o-chioro substituted aromatic acids :
resulted in IX. Furthermore, when the rcuclion}}\'g;
carried out with o-chloronicotinic acid in POCL®™ -
1t gave X (Schemet).

The reaction between I and different o P
unsaturated  ketones®'*” (hrough Michac! .addmoﬂ
reaction  furnished compounds ~ having h‘c
lrlazololhiadiazepine moiety (XI),where bpll\ |t-cd
amino and (hiol groups of (I) were invo ‘mc
(Schemel). The C-NMR of Xla shqwedcz
presence of a peak at 5190 ppm indicaling
formation.

Increasing the temperature of the reaction ’9::3::&
to 1 above the reported 40°C, led to an unamb'F’o 5
product,  2-hydrazino cnrbonyl-?:'-(4'“’1':?|,ic11
Mercapto-1,2 4-triazol-3-yl)diphenylamine (A)‘, gave
when reacted with an &, B-unsaturated kc"i"’j_m-
2'{6,8-bis(p-1olyl)7.8-dih_\'d1ro-1 ,2.4-1ria-/,olol-;' 4-di-
1,3,4-llliadia7_cpin-3-y1}—2‘—{3.S-biS(I)'wly])‘hénw 2)
hydropyridazin-6-yl} diphenylamine (B) (5¢ wen
The structure of compound B was g::es xiD
microamlysis. and mass spectrum. ScllllT d v
were  obtained via reaction of :m.{ ind"“"."d
aldehydes' 2449 pinaity, further ther? ceflus
cyclisation of XII was carried out bY
nitrobenzenc™® 1o give X11E (Scheme 1)
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EXPERIMENTAL

Mclting points (°C, uhcorrected) were recorded on

an Electrothermal A 9100 Digital Melting Point
Apparatus. 'H NMR Spectra were recorded in DMSO-
D.oona Mereury, Varian, Oxford, 300 MH, & Jeol
FX 90 Q 90 Muy Fourier Transform NMR
Spectrometer,  using  TMS as internal  standarg
(chemical shifis in § ppm) . Micro analytical data (C,
H. N, S &/or halogen) agreed with (he proposed
structures within (he approved ranges. Elemental

oul at the Micrg analytical

airo Unin ersity and few g Micro Analytical
Lab,, Chemistry Depariment, F

aculty Of Science, Ain
Shams Um\‘cxsit) U.V. spectra Were carried out in
cthanol and recorded op g Schimadzu yy 265
spectrophotometer. IR spectra as KBy pellets were
recorded on g Schimadzu 435 IR ~Spectrophotometer,

The mass spectra v on a HP-Model -Mg

analyses were carried
Center, ¢

Cre recorded
-38%00)

Dimer of l)is-[2-(4-amino-5-lhio[1.2

,4]triuzol-3-yl)
phenyljamine (H):

A solution of | (0.4g, 0.00] mo]
sulphoxide (5 mb), was heateg under
hour. The solution wag cooled ang
crushed-ice  wigh stirring,  The bu
produced was fije dry 10 yield 033 g
{83%) (crude), (g TLC wag performeqd of (In)
(1) using ethanoy - chloroform iy Aratio of 5:1 . which
Was crystallized from dqueous ethang) » Mp = 153.4°C
IR: vem : 3250 3150 ( NH,,,, | NH,,), 1610, 1580
1500 (NH, C= N c=0), yy max (log ) 334 5

) in dimethy|
reflux for an

againsy

(4.3), 285 (sh) (4.56), 255 (4.90). MS: m/z =
(M', 100 % ), Calc. = 790.9.

Calculated for CaaHa6N Sy C. 48.6; H, 3.3: N, 31.9.
Found: C, 49.0;H,3.5;N, 31.5

Bis—[Z-(6-mcrcapto[l 2
thiadiaml-s-y

791.6

,4ltriazol0[3,4-b]|],3,4]-
Dphenyl] amine (111):

Compound 1 (0.5 8. 0.0013 mol) was dissolved in
a solution of potassium hydroxide (0.22 g) in absolute
cthanol (5 ml ), carbon disulphide (1 ml) was 'lhc"':
added portionwise with stirring . The reaction nu.\tur‘
was heated under reflux for 6 hrs. and lh(f S"“\:ZS
evaporated . To the remaining residue. Sml _waler“'ith
added and the reaction mixture was acndlﬁcq e
10% HC1 till  pH =], The gelatinous I'J:C:‘%ricd
produced was filtered, washed well with wl«?szda from
0 give 0.6g (99%) which was e g 635
DMF/H,0 , mp = 203-4°C . U.V.: hmax <2 53169
(sh) (3.98) , 344 (4.02) . 285 (sh) (4-35})1), 2588 (0
"H NMR 3 ppm = 5.50 (s (br.), 2H, 25H), o NH
2x4H, arom. protons). 13.2 (m, 1H.
exchangeable),

. N, 26.2-
o CH. 23N,
Calculated for CigH NoSy: C, 44.9; H.
Found: C, 44.5; H, 2.6, N. 26.0

Bis-[2-(6-mcthyl]1,2,4]tria7.olol3r:l;:|( W
113 Althiadinzol-3-shphenyll amine 00l

A solution of 1 (0.3 g, 0.9007;’1“‘1) for 5 1% 4
under reflux in acetic anhydride (‘)Cu"alim “li e
reaction mixture was cooled a?d: The P ((,0%}
ammonium hydroxide solutioi. _

jed to 8ive ™
formed was collected and dried o
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wlid was enystallized from DMEALO. mp

The
’ JAS S (M7, 17

y16.0'CL MS: 2

Calculated for CopllpaNuS €539, 3

|'uu|ld ¢, ARIARLE 1.7
lm_'z,((,.mu-b.?-(lih)clm-Sll»lI.2.-l[lri:m»lol.l..l-h]-
||,3,4]lhimli;uin-.l-gI) phenyllamine (V)

To a solution of (O35 g 0.0009 mol) in absolufe
cthana! (S mh. chloroacetyl chloride (0.22ml) was
added and heated under reflux for 10 hrs . The solvent
was concentrated then poured over ice. 'The precipitate
formed was filtered and dried 1o yield 0.3 1p (74%).
The obtained solid was recrystallized from aqueouns
cthanol, mp = 113=5°C IR vem': 3300 (NH,,,), 2900
(CH o), 1730 (CO ) 1620, 1590 (NH, C-N, € (),
UV amax (loge): 329.8 (4.08) , 285.0 (sh)(4.27), 255
(4.67). 2514 (L08) .

Caleulated forCa 1y sNoO,S5: C, 50,3, H, 3.20 N, 26.4.
Found: C. 50.4; 1, 3.5: N 26.2

Bis-|2(4-amino-5-cthoxycarbonylmethylthio-
{1,24]trinzol-3-yDphenyl| amine (VI):

A mixture of 1 (0.5 g . 0.0013 mol ). cthyl
chloroacetate (2.0 ml, 0,016 mol), anhydrous
potassium carbonate (0.75 g) in dry acctone (120 ml)
was heated under reflux for 11 hrs. with stirring ,
filiered . concentrated . cooled and poured over
crushed ice . The oily layer produced was scparated
and crystallized from acetone o give 0.67g (93% ),
mp = 91-3°C, IR: vem™ : 3300 (br) (NHa, . NH),
2970, 2900 (CH,,,. CHyyy ). 1740 (CO ) ) , 1620,
I90. 1540 (NH. C=N, C=C). U.V. A max (loge):
;«:;“ (3.90), 2950 (sh) (4.01), 2600 (sh) (4.29),
5();;‘ (4.93). MS: m/z = 568.4 (M-1.17%), calc. =

(s‘:'iclm""f" for C2iHNyO,82: €., 50.6; H, 4.8: N, 22.1;
> 13 Found: C, 50.6: H. 4.7: N, 22.5; S. 11.4

:i":‘ Lz)l'.(;-aminu-5—(2-0§iran yimethylthio)[1,2,4]-
Yphenyl amine (VII):

cp,f,,‘;g;g;:ygq I (031 g 0008 mol) and
30 my) \\'ércr:l‘]] (',""5_ g) in dry absolute cthanol
Wag conCCnUmc d“wd [_Of 7 hrs. . The reaction mixture

gy ¢°lll;)xél C . lc{l in t'hc fridge for several days (0
Collecteg. left L| precipitation, The solid obtained was
YStallisgg F) dry 1o pive 0.16g (41%). 1t was

1. fom DMF/H,0, mp = >350"C. IR

Oirg, IR: 3

Dirangy o % 8 ppm = 1,10 (d, 4H, 2 x CHy
},-}E.;“ ) 550 ((S';:; 2H, CH oxiranyl), 3.90 (d. 4H,
8, gy 0. 4H . 2 x NH, exchangeable),
‘ g%.k).‘_‘ » oM. protons) , 9.1 (s 4H , NH

Caleulated for C 00 M), S ¢«
Found: ¢, §2 2;,1 :l';’:}l(!:")‘; L9, 460N, 247,
Wi [ 2-(h-umino-5-(5-nitropyrid-2-ylhio)-[1,2,4]-
(rinzol-3-yphenyl] amine (Vi) '
nilxtAnn"':’il(';i?:::U (:;['4!) “:.4,(5) {‘mf;‘””“ml ) .'Z-Chmm.s-
:ll’lly'(l}()uvs “)‘2"”' l:l ',h'«(,h‘,, .m(-):])" sodinm acctale
lnt‘:ﬁcd under IL;”lI‘( 'to; l?b ‘} "‘m”l‘ (ml) s
concentrated cnnlu.l the ”’ l? v ther

_ ' , precipitate collected and
dricd 10 give 0,03 (97%). The precipitate was
recrystallized from cthanol with a mp = 166-8"C, [R:
vem'™': 34503350 (br) (NH.,,. NH ), 1600, 1580 (NH,
CoN, C=C), 1520,1355 (NOy). U.V.: 2 max (log £):
303.8 (4.46) , 295.0 (shy(1.44) , 251.8 (4.42) , 239.0
(4.20). '"H NMR : Gppm = 6.95( s, 2-2H , 2NH,
exchangeable), 7.17-10.22 (m, 151, arom.protons
I NH exchangeable)

Calculated for CyHyoNy 5048, €, 48,7, H, 300N,
28.4. Found: C, 49.1; H, 3.2; N, 28.1
Bis-|2-(4-amino-S-arylthio[1,2,4]triazol-3-yl)-
phenyljamine (IXa-¢):

A mixture of I ( 0.4 g, 0,001 mol ) , the
appropriate chloro substituted aromatic acid (0.002
mol), anhydrous sodium acctate (0.21 g) in absolute
cthanol (25 ml) , was heated under reflux for 3-15 hrs.
The solution obtained was concentrated, cooled,
precipitated by ice, filtered left to dry and
recrystallised from aqueous cthanol. IR: vem'} (IXa):
3500-2700 (broad overlapped bands) (OH, NH,, NH),
1680, 1620, 1590, 1475 (C=0, C=C, C=N). (IXb):
1500-2800 (broad overlapped bands) (OH, NHz, NH),
1670, 1620, 1590, 1470 (C=0, C=C, C=N). (IXc).
3500-2800 (broad overlapped bands) (OH , NHz ,
NH), 1670, 1630, 1590, 1480 (C=0, C=C, C=N). MS
for (IXh): calculated for CaoHy CLaNO4S,= 706.6,
m/z=706.2(M", 84%).(Sce Table 1).
Bis-lz-((.-(z-pyridyl)[l,2,4]lriazolol3,4-b]ll,3,4]-
thiadiazol-3-yl)phenyl] amine (X):

A mixture of T (0.4 g, 0.001 mol), 2-chloro-

(0.32 g. 0.002 mol). was heated under

nicotinic acid
5 hrs. The excess POCls

reffux in POCly (10 ml) for css :
was distilled under vacuum and the remaining oily

residue was cautiously poured over crushed ice with
stirring and seratching to get a brown solid. The
reaction mixture in hand was alkalinized with a 10%
aqueous sodium hydroxide solution till pH = 3. The
separated solid was collected, washed well with water
and dricd to give 0.6¢ (94 %) of the compound whzch
was then crystallized from DMF/ H,0, mp = 255-7°C.
U.V.: 2 max (log g): 290.0 (sh)(4.31), 242.8 (5.26).
MS ¢ m/z = 639.55 (M-1), calc.= 640.55 . |
Calculmcd for ngH]gClgN] |Sgi C.52.5; H, 2.4, Found:

C.52.5;H,24
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Table 1: Physical and ;1!11!1}“f:‘|__(¥','t[?f mj.‘!‘» - U.v. I\gl::roanalysis
r — I T ,_.“ Aol m.p."C) ‘ 3max(loge) ale. Foung
. eld Molecular oy “pystsolven T 3504 1C 565 565
DOV | Formata | WO iy, gm0 e (39), 2304\ F 38 3
- l] s 1702 14.92), 2450 (shyd-90) N 198 20'8
| _ . Q. 1637703 | pihanel11:0 —— = -
f IN a ! S8 Col LN (w___, _1ﬂfzz.z.(» T, 780(sh) (4.49), 250 (sh) ]C15]38 5;_0
f~-»—-l—- s e I 169-71  |ig 85), 242.2 (4.97)- ' 3.1
i | 706 601 . N (4.99. N17.8 177
Do |3 | Gl CNGOS: | 700C0T hanold] I,C C526 526
i !r e ea— ~“'*""—~———_~—_—’”‘ 3336 (429)’ 248(;(5)1]) ” 3 3 3;
e G N . 190-2 4.56), 250.4 (4.90). . .
5 ¢ Y ’ Cand 12Ny OsS2 639.678 Ethanol/11:;0 ¢ § Ig%‘;'é ;33
s - 3120 h)(@.88), 305.0 4703
S R 1.8 (4.89), 295.0 H 45 43
| o870 |89, 3018 LLETL 2 N162 162
b v 0 C o 11NeSs 777.978 . ,‘ 11,0 (4.88)a 290.0 (4'82)’ 26:0'2 ’ -
IXIal 90 ol TiNeS: Lthanol/H; (471), 2566 (4.74), 250 (4.73).
318.6 (4.79), 258.0 (sh)4.77), ﬁ 7.2.2 722
NS | 830086 | oo 07D 24345.20) 3
bo| 96 | CollaNeSy 839080 phanol/H,0 N15.1 150
113 316.4 (5.12), 2774 (41.1992,97) I(.logz 5‘;(;
. . SN < - 270.8 (4.99), 257.0 (sh)(4.97), 1. -
C a0 C !_'] l:"(—]:NuSJ 8)8928 E‘hanolﬂl'}o 2396 (486) gé&;z é?g
- 82-3 H 35 36
d 89 Callal:NoS, | 826.010 Ithanol/H,0O N 153 155
Table 2: Physical and Analytical data of compounds X1, - = —
m.p.(" icroanalys
Cpd R’ Yield| Molecular | Mol. C‘:'\fs t') U.V. Cale. Yound
No Yo Formula Wt. solvent dmax(logg)
249-50 328.0 (4.26), 256.4 (4.83),|C 62.8 6%::3
XII —< > 57 | CalpNeS; | 573705 | (3 s 235.4 (4.37). H 40 3.
- o DMF/H,0 N220 216
1656 |330.0 (sh)(4.23),280.0 [C36.1 363
b “@—Cl 96 | Caplly,CLNGS; | 642.603 |Ethanol/DMT/|(4.81), 257.6 (4.81), 238.0(H 3.3 35

HO0  d.24). N 196 194
3400 (sh)(@.44), 291.6  |[C60.7 607

167-9
. 91 | CyllyNyO,S, | 633.7 43 44
¢ ‘Oocag 2w NsO,S, | 633.757 Ethanol/H,0 (4.85), 253.6 (4.80). H I

N19.9 106
z ; 60
,CHs CaHuNp S 358.0 (4.63), 305.0 C 603

d 92 2l dnaNy ). 214-6 . ; 52 47
"‘< >_N\CH3 o STI85T| Do |(h@-24), 253.6 (43D I:x 3% s

T ) 16970 |335.6 (3.52), 2950 c393 %2

¢ 95 | CxllNyO;S; | 605.704 |DMF/Bthanol/|Sh)(@.51), 255.4 4.91). [ 33 05

H,0 N 208 2
- an , 324 4 (4.98), 255.0 C5i-i 5'1'.1
f Ho| og | CatNOS, o sl 1924 Jshyaon), 2458 5.0 I B
H,0 DMF/H,0 N 16.

OCH, |

531

S—— <543 o

185-6  [380.0 (sh)d.50), 2862 [C 2 36

8 ONoz 96 | CxHyNy0,8, | 663.700 DMF/Ethanol/ (5‘16),( 24)§.8 (5.42). 222% 23.0
H)O '...- ’65

———— 4 2
57 3884 [C0F 37
. —@ 95 | CullaNiO3S: | 553,627 | DM ot | £ oms oo by (499 [ 25 1

DMEF/Ethanol/ |(4.95), 252.0 (sh) (4.93)- w’g/w/

— | HO 243.0 (5.04). :
65.3

I ——HC=HC‘© 99 . 299.2 (4.96),2570 34,4. 4-3

CallNoS, | 625781 | 198-200 (sy(a.88), 242.0 5.0 |5 91 17

DMF/H,0

—_—1

Scanned with CamScanner



Aamal A.H. Eissa

3: physical and analytical data of compounds X111,
a-h

Table
i

e e
cpd R \‘:c"ld D;g:.cculla-tr Maol. m.p.(°C) uv Microanalysis
;/\'OM mula Wt. | Cryst. solvent Jmax(loge) Cale. Found
355.3 (4.21). 308.1 3
xila 'Q 80 | CaHioNoS; [569.673] 1146 (392725 (b6, [ 14 33
DMF/H,O  [257.0 (4.59), 240.0 [N 221 21.9
] (4.49). S113 112
551.0(3.94),372.0 |C56.4 564
(sh)@.25),359.6 |H 27 26
b «@——CI 98 | C30H;-ClaNGS; | 638.571 283-5  |(sh)4.37),309.7 [N19.7 194
DMF/H,0 |(4.67),271.3 (4.75), [C111.1 11.2
257.0 (4.75), 243.0
o (4.75).
(53;8;.(5(3.85).306.8 C610 61.0
sh)(4.26), 359.6 H 37 :
c ---Qfow3 98 | CyHasNs0:S; 629.726 Dr\]A?/iio (511)(4.43;,314.0 N 20.0 I;Z
0 1474),257.0 4.74), [S 102 103
| 238.0 (4.74).
. ,CHs 2557 (3511)24(197)7)3432330 g6i'3 .
3 _ : . 5- sh) (4.19), . 45 44
d ‘@'N\CHa 05 | CsHuNnS: | 65581 | prEp0 [4.37),2926(sh)  [N23.5 231
(4.49). 255.6 (4.70).
— oH J0s10  |P630 (A8, €399 590 |
. b 79 | CasHioNeO:S: | 601.672 | DMF/Ethanol/ ffg%‘iggz] ?fg; h e
H:0  |y55.0 (4.70). S 107 106
T _ocHs 515.0 (3.28), 365.0 |C56.6 36.6
24244 |(sh)@.10),3568 [H 38 37
f ‘QOH 98 | C3iHuNsOsS, | 721.778 | Ethanol/DMF/ (4.24), 306.5 (4.48), [N 17.5 176
H,0  [264.1(471),2570 S 89 90
OCH3 (4.75), 245.0 (4.65). !
360.5 (+.20).363.9 [C 3546 547
2935 (sh)(4.%(3).§53.2 H 26 26
. “ONOZ 03 | CaoHoNi1OsS2 | 659.669 | Ethanol/DMF/ Ej]‘;g‘;"z)géffﬁs) ok o
H:O  |357.0(4.76),
238.0 (4.76).
More than 350[453.7 (3.92), 363.0 |C 568 56.7
" _@ @78ina |sh)4.16),3582  |H 28 29
07 | CocHysNoO:S, | 549.596 | sealed tubc) (sh)(4.26),271.3  [N229 229
N Ethanol/DMF/ [(4.55), 257.0 (4.63),
— ] H,0 242.0 (4.54).

Bis|2-(6,8-disubsti
thiadag,; disubstituted[1,2,4]triazolo[3,4-b][1,3,4]-
A Pin-3yl)phenyl]amine (XIa-d):
m -

' unsaaur;:i\elgri °f.comp0und I and the appropriate o, B-
reflux for 9.1?;“6 in a ratio of 1:2 was heated under
e MiXture w: rsl. in the Ieast amount of acetic acid .

e, the preca'5 left to cool, precipitated on crushed

Grystal; &0[:{3 fHate was collected, dried and

c (Xt gaa.q“e"us cthanol. (see Table 1). IR:
b, s (g o LN, 2950, 2800 (CHay

1500 (Ng, e iadiazepine ring), 1603, 1575

.C=N (= ’

IH . C“(‘

FNMR (x ]

RS m?

%) Sppm: 2,51
) L, d N
.%'..“?’“cx ‘;_S .2 x2H,CHy), 5.7

|
16 (b%cm’- 7.06-8.15 (m, 2x14H,
- 1H, NH, exchangeable). (XIc)

Sppm: 2.51(d, 2x2H, CH>), 5.8-6.05
7.16-8.25 (m, 2x11H, aromatic), 9.5

exchangeable). “C-N
41.2, 122.92, 129.17. 12

133.37, 133.76, 135.37. 138.32. 144. C
d for C4:H:9CI:NQS4 = 8:’893),

for (XIc)= (calculate
m/z = 858.45 (M’)
Bis—[2-(5-mercapto-4-ary
triazol-3-yD) phenyl]aminc
The appropri
{o a hot solution of T (
(7 ml). The solution was
concentrated, the precipitate filtere
then crystallized
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from the appropri

(m, 2x1H, S-CH),
9 (s (br). 1H, NH,

MR (XIa) (DMSO-de): 39.45.
9.45, 12951, 129.59, 131.28,

67. 190.00. MS:

Jidencamino-[1 ,2,4]-
(X1IIa-i):

ate aldehyde (0.0028 mo
0.0013 mol) in
refluxed for 2-8 hrs.,
d. aflowed to dry

[) was added
acetic acid

ate solvent. (S¢e
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Fable M IR vem ' (NI VAR2 (NID, 2774 (SHD
TOO TS0 188N, ¢ - N L CoO) (X He): 3600
WO, S0 (NI, TORO TOES, ToOO(NHL Co N CO),

Biv|2-(o-arvi|1 Sdltazotold b L3 4 thiadinzol-
3B pheny 1] amine (N1Ha-h):

Fhe St bases XA were heated under reflux in
muobensene with stimng for - 2-3 hes. Excess
mobensene was disolled under vacuum till dryness
with the md of ethanol. The dried residue was
covstallized from the suitable solvent. {Sce Table 3) IR
vem' (XIHla) 3300 (NH)Y, 1658, 1387, 1500(NH.
CONLCmOY (XHID: 30023230 (brO1L NILD, 2950
(CHL ) 1508, 1370 (NH, C=N | C=C). MS: for
INTHED. (caleulated for C, Hio No 82 569.67), m/z =
STEOONCA2Y M8 for (XTI, (calenlated  for
ColiNGOLS, - 349 .00y, w2~ 551 95 (M'+2, 7%).

Antitubercular Activity :

Evaluation of antimyeobacterial activity -in vitro-
was o camed  out through g primary  screening,
conducted at 6.25 pg/ml {or molar cquivalent of the
highest molecular weight compound in a scries of
congeners) against: Mycobacterium tuberculosis Hy,
RV (ATCC 27294) in BACTEC 12B medinm using a
broth microditution assay, the Microplate Alamar
Blue  Assay  (MABAY™ The Alamar blue
oxidation-reduction dye is g general indicator of
cellular growth  and/or viability.  the  blue,
nonfluerescent. oxidized form  becomes pink and
Muorescent upon reduction. Growth can therefore be
measured with a fluorometer or spectrophotometer or
determined by a visual color change.

Antimicrobial susceptibility testing was performed
i black, clear-bottomed, 96-well microplates. Initial
drug dilutions were prepared in either dimethyl
sulphoxide or distilled deionised water and subsequent
twolold dilutions were performed in 0, 1l of THOGC
(mo Tween 80) in the microplates.  BACTEC 12B
inocula were initially diluted 1:2 in THIGC and 0. 1m1
was added to the wells. Wells containing drug only
were used o detect autoflourescence of compounds.
Additional control wells consisted of bacteria only (B)
and medium only (M). Plates were incubated at 37°C.
Starting at day 4 of incubation. 201 of alamar blue
solution and 12.5 ml of 209 Tween 80 were added to
one B well and one M well and plates were
reincubated at 37°C. Wells were observed at 12 and
24 hrs for color change from blue to pink and the
fluorescence  measured. Compounds dcmonstmting
about 90% inhibition in the primary screen were
relested  at lower concentrations against M.
tuberculosis Hi-Ry to determine (he actual minimum

inhibitory  concentration (MIC) using  MABA
(Table 1),

The MIC is defined as the lowest concentration
effecting a reduction in fluorescence of 90% relative
to controls. Concurrent with (he determir

A ation of
MICs, compounds were tested for Cylotoxicity (1C30)

in VERO cells at concentrations - 6.
10=the MIC' for M. tuberculosis H37Ry (solubj};

media permitting). Afier 72 hours CXposure vi»;y.'
is nssessed on the basis of cellulgr con\'crsi(;tn 0(|I-)|h|
into a formazan product using the pmlllc;;;. Cell
96 Non-radioactive Cell Proliferation Assay, ller

25 ™g /i ”

Table 4: Antitubercular Activity

Compd. No | MIC(ug/ml) | oo

1 > 0625 Tm
T 2625 | T
M b eas T
v | sees R
v >6.25 o
_ Xla >6.25 T
¢ <6.25 I e
X1l a >6.25 R
b >6.25 T
¢ >6.25 a7

d >6.25 75

e > 6.25 -58

f >6.25 4

g > 6.25 16

h > 6.25 -30

[ >6.25 -8

X1 a >6.25 11

b >6.25 83

¢ >6.25 16

d > 6.25 16

¢ >6.25 16

>6.25 32
2 > 6.25 5

h >6.25 31
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