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Abstract

Two new series of 1,3,4-oxadiazole benzenesulfodarhybrids3 and 4, having twenty novel
compounds, have been designed and synthesizedién tar assess their inhibition potential as
CAls against hCA I, I, IX, and XIl. ‘Tail approatlstrategy has been used to design the
aromatic sulfonamide scaffolds with carbonyl andidarlinker. Excellent inhibitory activity
against hCA | has been exhibited by compouBgland4j, 3.5 magnitude of order better than
reference drug AAZ (K= 250 nM). Moreover, compourl (K, = 7.9 nM) effectively inhibited
glaucoma-associated hCA Il isoform as well as tuassociated hCA IX isoform with kK 16.3
nM. Further hCA XII was weakly inhibited by all trt@mpounds with Kvalues ranging from
0.23 pM-3.62 pM. Interestingly structure-activigfationship (SAR) study indicates that N-(3-
nitrophenyl)-2-((5-(4-sulfamoylphenyl)-1,3,4-oxadid2-yl)thio)acetamide 4j) is a potent
compound to be investigated further for antiglauaand antitumor activity. The chemistry of
the nature of different substitutions on the 1@xédiazole bearing benzenesulfonamide
substituted aromatic ring for potency and selettigver one hCA isoform versus others is
deliberated in the present study. In this continet,1,3,4-oxadiazole motif can be a valuable tool
worth developing for the procurement of novel awtept selective CAls potentially useful for

the management of a variety of diseases as cherapthéic agents.

Keywords: 1,3,4-Oxadiazole, Benzenesulfonamide, Carboriya@rase, CA isoforms.



Abbreviations: CA: Carbonic anhydrase; hCA: Human carbonic antsgr&Als: Carbonic
anhydrase inhibitors; AAZ: Acetazolamide;: KInhibition constant; nM: Nanomolar; pM:
Micromolar.

1. Introduction

World Health Organization cited cancer as a maidalip health problem worldwide with one in
six deaths globally attributed to cancer [1]. Carisea generic term for an enormous cluster of
diseases that matures by the genetic and epiganatations transforming normal healthy cells
into malignant phenotypes and the process is exleas metastasizing [1]. Undoubtedly,
investigations in the arena of pioneering anti-eardrug discovery focused on cancer treatment
with more effective and less toxic agents are lyiglalsired.

The carbonic anhydrases (CAs, EC 4.2.1.1) are letalymes having the core of Zrion in
the active center present all over the phyla ofahienal kingdom [2-6]. The CAs catalyze the
reversible and fundamental biochemical reactiomirémyon of CQ into HCQ;™ and H ions as
well as other hydrolytic reactions by the metal toyade nucleophilic mechanism [7, 8]. This
simple reaction is crucial for many physiologicaéchanisms including electrolyte secretion,
respiration, acid-base tuning, bone resorption,otigenesis, calcification and biosynthesis of
important molecules such as urea, glucose, ardkslipvhich require HC® as a substrate [9-11].
CAs have been developed as eight genetically difteenzyme families-, B-, y-, 6-, -, -, 6-,
and1-CAs, [12, 13]. Furthen-CA isoforms existing in human have been dividet isixteen
sub-isoforms that differ by molecular featuresgoineric arrangement, cellular localization,
distribution in organs and tissues, expressionlse\enetic properties and response to different
classes of inhibitors [14-18]. Various dysfunctioaad/or over-expression of hCAs in different
human physiological as well as pathological proegsse responsible for many ailments in body
such as mental disorders (hCA II, VII, VIII, XIVipbesity (hCA VA, VB), edema (hCA I, II)
and glaucoma (hCA 11, IV, XII) [19-21]. The eminetnansmembrane isoforms hCA IX and XII
are overexpressed in hypoxic tumors, with limitegression in most normal cells [14, 19, 22,
23]. These tumor-associated proteins help in pHuledign in tumors, proliferation,
angiogenesis, and metastasis of variety of caralés, ¢heir selective inhibition can lead to the
development of new generation anticancer agent2B4 It is noteworthy that ubiquitous hCA |
and Il are the main off-target isoforms becausesehare involved in many physiological

processes [2].



Traditional primary carbonic anhydrase sulfonamidebitors have been used over the last few
decades in clinics for the treatment of glaucomalepsy, obesity, and as diuretics [26].
Acetazolamide (AAZ), Methazolamide (MZA) and Etholamide (EZA) Fig. 1) are the
prototypical first and second-generation drugs P8, The sulfonamide based hCA IX and XII
inhibitor SLC-0111 is under clinical investigatiof38]. Since most of the CA epitopes are
nonspecific, a major challenge in therapeutic amtdgr applications of hCA IX and Xl

sulfonamide-based inhibitors is to the risk of atipbra of undesired side effects [29].
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Fig. 1. Some sulfonamide-based drugs in clinical use aliimcal trials as potent CAls.

The first choice in the field of specific CAl chetgpes is the zinc-binding group (ZBG) primary
sulfonamide [23]. The ring and tail approach styege have been used for the design of isoform-
selective sulfonamide based CAls [23]. The CAlsstsimg of modulating moieties with various
steric demands were directly attached to the satfode group and appended with different tails
to the aromatic/heterocyclic ring in the scaffofdiee ZBG in order to target selectively the rim
of the active site of CA, a region with significaamino acid difference between isoenzymes

[30]. The sulphonamide moiety and the aromatic @rgyattached through carbonyl/amide linker
(Fig. 2.).
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Fig. 2. Tail approach as carbonyl/amide linker bearingzeeesulfonamide.
Several studies have been extensively performed,8-oxadiazole moiety, which shows
diverse biological activities including antiviraBf], analgesic [32], antitumor [33], and anti-

inflammatory [34] activity. The biological potentiaf these heterocycles against cancer cells has
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been reported with different mechanisms of actguch as inhibition of tubulin, mitogenesis,
angiogenesis, metastasis in tumors, focal adhekioase inhibition, telomerase inhibition,
interacting with several receptors involved in pgeshtion, cell growth, and DNA biosynthesis
[32, 35-39]. Azole group present in the 1,3,4-o8adle make it more lipophilic and, therefore,
more liable to pass through the cell membrane [40].
In previous years, our research group has explNredntaining heterocyclic compounds such as
1,2,3-triazoles, 1,2,4 triazoles, pyrazoles anchpglinesl containing benzenesulfonamides as
CAls (Fig. 3) that show moderate to excellent inhibition potragainst hCA IX and XlI [41-
44]. Recently, we reported the synthesis of bermdf@namides containing triazole moiefty
that showed excellent inhibition against hCA I, IN,, and IX [45]. In order to explore the
heterocyclic scaffolds as CAls, we report herem dlesign and synthesis of new sets of twenty
novel 1,3,4-oxadiazole containing benzenesulfonasBa and4a- to study the effect of the
incorporation of amide and carbonyl linker betwé®s aromatic ring and main 1,3,4-oxadiazole
benzenesulfonamide moiety on their inhibition ptigdnagainst physiologically relevant
isoforms hCA 1 and Il as well as tumor-associatedfarms hCA IX and Xl Fig. 3).
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Fig. 3. Chemical structure of the sulfonamide CA inhilst@nd derivatives incorporating the
pyrazolines and 1,2,3-triazole ridgR, together with the newly designed sulfonamidag and
da.

2. Results and discussion

2.1. Chemistry



The synthesis of the novel derivatives of 1,3,4ebxzole bearing benzenesulfonamikej and
4a is outlined in Scheme 1. Initially, the 4-sulfamioghzoic acid §) was prepared by the
oxidation of 4-methylbenzenesulfonamidg) (in the presence of KMnQOthat was further
converted into methyl 4-sulfamoylbenzoa® (sing usual Fischer esterification reaction [46].
Refluxing methyl ester derivatives with hydrazineomohydrate in ethanol afforded
corresponding hydrazid@ [46]. The acid hydrazid8 was cyclized using carbon disulfide and
potassium hydroxide to yield key intermediate 1@&xddiazole9. Which was stirred with
differently substituteda-bomoacetophenone$0a- in acetonitrile solvent in presence of
triethylamine resulting in formation of targeted ngmounds 3a- while refluxing 9 with
differently substituted derivatives afchloro-N-phenylacetamidéla+ in acetone using COs;
base yielded4a. Differently substituteda-chloro-N-phenylacetamiddla in turn were
prepared by the reaction of corresponding anilimiéis chloroacetyl chloride in DMF by stirring
for 8 hrs at room temperature [47].

'H NMR, °C NMR, IR, and HRMS techniques were used for tharatterization of the newly
synthesized compounds. According to the IR speofrathe synthesized3a and 4a+
derivatives, the presence of S04, group was confirmed by the absorption at abouD33a"
appearing due to NHstretching as well as appearance of charactesstzp IR absorption
bands at ~1333 cfand ~1155 ci for SO stretching. The presence of S, group was
further confirmed by the appearance of a charattesinglet of two protons at ~7.58 ppm'h
NMR spectra. Peaks at ~190 ppm3a and at ~164 ppm ida+ in their °C NMR were
ascribed to the presence of C=0 groups. Further|Rhabsorption band from 1643 ¢1690
cm’ in 3 and4 confirms the presence of the C=0 group in carbang amide functional group.
From the'H NMR spectra ofta- the signal for amide N—H protons was identifiedsasglet
which appeared downfield to aromatic protons inrdrege of 9.74 ppm-11.05 ppm. In addition,
the signal for aliphatic protons of methylene waseayved as a singlet appearing in the range
4.37 ppm to 5.29 ppm integrating for two protonsthNMR spectra of compoundga— and
4a+. It was speculated frofH NMR data that compoundi— show some minor peaks which
are due to the dynamic equilibrium between imineleand keto-amine form [48]. The
duplication of each and every proton in NMR revdatke presence of two isomers in the
variable ratio in all the compounds but in the conmpd4c the isomer presence was observed in

approximately equal amourfEig. 4, supplementary file)[48]. For supporting the fati, NMR



spectrum of representative compouhmwas taken in DMSO+lin the presence of TFA where
only one isomer was observed as duplication of pelidappeared completely as the compound
was supposed to be entirely predisposed in oneesorform due to restricted rotation about
(C=N) linkage Fig. 4, supplementary file). From the data available in TiE¥as predicted that
the compoundic mainly exists in imine-enol from as the methylepeatons in the keto form
were supposed to resonate upfigld € 4.185 ppm) whereas in imine-enol form the sarmsesw
found to resonate downfiel@{= 4.345 ppm). In théH NMR spectra in TFA, the upfieldy =
4.185 ppm) value for methylenec protons disappeatezteas the peak &t = 4.3 ppm remains
as such confirming the presence of only one isamemn acidic medium that is in imine-enol

form (Fig. 4, supplementary file).
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2.2. CA inhibition studies



All the newly prepared sulfonamid@s and4a- were screened for their inhibition

efficacy as CAls against four physiologically relevant isoforis. hCA 1, 1l (cytosolic

enzymes), IX, and Xll (transmembrane, tumor-assediasoforms)by stopped-flow

CO, hydrase assay, using standard sulfonamide inhilaitetazolamide (AAZ) as a

reference drug. The following structure-activitjat@nship (SAR) can be revealed from

the data shown imable 1:

I. The ubiquitous isoform hCA | was weakly inhibitegl bll the newly synthesized

sulfonamides with inhibition constants jKspecifically spanning between 70.7 nM-

3.896 uM. The compoundaf, 3h—, and4a- showed low inhibitory activity while
compounds3g (K, = 70.7 nM) and4j (K, = 73.2 nM) displayed inhibitory values
better than the reference drug AAZ K250 nM). The structure-activity relationship

of hCA | indicated that introduction of electrontldrawing groups, such as fluoro

and nitro group, at the para/meta-position enhanited inhibition potential as

compared to electron releasing groups, such asyimatid methoxy group at para

position that possess a remarkably diminished itdripefficacy towards the hCA 1.

Table 1

Inhibition data of human CA isoforms hCA I, I, Dénd Xl with compounds reported here and

the standard sulfonamide inhibitor acetazolamidA4Aby a stopped-flow Cohydrase assay

[49].
K| (nM)a
Compounds R
hCA | hCA I hCA IX hCA XIlI
3a H 1359 346.8 756.5 265.0
3b 4-CH; 3324 147.8 201.1 230.6
3c 4-OCH; 3815 157.8 448.6 3618
3d 4-F 744.1 69.4 1977 2239
3e 4-Cl 594.6 67.3 1318 839.9
3f 4-Br 616.9 67.0 1745 635.7



39 4-NO, 70.7 29.5 633.3 294.3

3h 3-OChs 469.6 79.6 1328 491.5
3i 3-Cl 543.5 59.2 1249 382.7
3j 3-NO, 669.4 58.5 566.2 576.7
4a H 542.5 61.1 111.2 366.0
4b 4-CHs 739.0 78.7 74.1 263.0
4c 4-OCHs 2924 53.6 29.0 266.3
4d 4-F 710.7 85.7 163.2 587.9
4e 4-Cl 2080 96.0 757.0 837.6
4f 4-Br 3896 847.7 671.2 751.1
49 4-NO, 761.9 73.1 256.4 737.1
4h 3-OCHs 673.1 69.8 53.1 689.9
4i 3-Cl 500.9 81.9 50.8 400.5
4j 3-NO, 73.2 7.9 16.3 256.7
AAZ - 250 121 25.8 5.7

AAZ = acetazolamide, reference compound, a standanfonamide CAI, is also provided for
comparison.

®Mean from 3 different assays, by a stopped-flovhiégue (errors were in the range of +5-10% of the
reported values).

il. The physiologically dominant cytosolic isoform h@K(associated with glaucoma)
was moderately inhibited by all the newly synthedisulfonamide8a- and 4a+
with inhibition constant ranging in between 7.9 rB5 pM. Except for one
compound4j (K, = 7.9 nM), which showed better inhibition potertbgan AAZ, all

others were found to be less potent inhibitorsampared to standard drug AAZ (K



= 12.5 nM). The introduction of electron-withdragigroups in phenyl ring in both
the serie8a and4a+ in general increases the potency of inhibition agahCA I

as compared to electron-donating groups. Howewdeesr compounds out of total of
twenty compounds were found to inhibit hCA 1l isofowith K; < 100 nM. Both the
series3a and 4a+, showed almost similar inhibition potential agaimCA Il
isoform whereas compourtt (K, = 847.7 nM) was found to be exceptionally weak
inhibitor.

The transmembrane tumor-associated isoform hCA & woderately inhibited by
most of the novel compounds herein reported. Oniytr® derivative4j (K, = 16.3
nM) showed effective inhibitory efficiency bettelnan the reference drug AAZ,
whereas compoundic shows inhibition (K= 29.0 nM) comparable to the reference
drug AAZ. The displacement of the nitro group frometa to para-position ifg led

to a 16-fold reduction in inhibition activity. Theplacement of nitro group in 4-
position with electron-donating groups, such as hyleand methoxy inda
compounds leads to an increase in inhibition pakmaigainst hCA IX. The novel
compounds3a—j with carbonyl linker showed weak inhibition effigaagainst hCA
IX.

The compound8a- and4a- have shown variable and diverse inhibition agatimst
transmembrane tumor-associated isoform hCA XIllhwdt spanning between 0.23
HM=3.62 uM. Compound8b (K, = 0.23 puM) with a methyl group was found to be an
efficient inhibitor and the 4-methoxy substituteshypound3c (K, = 3.62 pM)was
the weakest inhibitor against hCA Xll. On the othend, in seriegla the 4-
methoxy substituted compountt was 13-fold efficient hCA Xll inhibitor which
shows that 1,3,4-oxadiazole with amide tail/linkeaving low nanomolar affinity
against tumor-associated isoform hCA XIl is bettean the 1,3,4-oxadiazole with
carbonyl tail/linker compounds. The remaining datives inhibit hCA XIl in a rather
narrow range that does not allow to compile furtBarR.

In terms of structure-activity relationship, themgmound4j with amide linkage was
found to be a better inhibitor against the screeisetbrms hCA |, Il, and IX as
compared to compoungj having carbonyl linkage. lda-§ compounds there is a

significant increase in inhibition that may be daghe NH group that can lead to an
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increase in polarity and extent of hydrogen bonditigmay indicate that the
inhibition potential depends upon the length of thié and positioning of the linker
connecting the two pharmacophores.

Table 2

Selectivity ratios for inhibiting the tumor-assdeid isoforms hCA IX and XIl over cytosolic

isoforms hCA | and II, with AAZ and compoun8a- and4a.

Selectivity ratio*

Compounds R
111X [/1X I/XII /XII
3a H 3.812 0.458 5.128 1.354
3b 4-CHs 16.529 0.734 14.41 0.640
3c 4-OCH; 8.504 0.351 1.054 0.043
3d 4-F 0.376 0.035 0.332 0.030
3e 4-Cl 0.4511 0.051 0.707 0.080
3f 4-Br 0.353 0.038 0.970 0.105
39 4-NO, 0.111 0.046 0.240 0.100
3h 3-OCH; 0.353 0.059 0.955 0.161
3i 3-Cl 0.435 0.047 1.420 0.154
3j 3-NG, 1.182 0.103 1.160 0.101
4a H 4.878 0.549 1.482 0.166
4b 4-CHs 9.973 1.062 2.809 0.299
4c 4-OCH; 100.82 1.848 10.981 0.201

4d 4-F 4.354 0.525 1.208 0.145
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4e 4-Cl 2.747 0.126 2.483 0.114

4f 4-Br 5.804 1.262 5.187 1.128
49 4-NO, 2.971 0.285 1.033 0.099
4h 3-OChH; 0.126 1.314 0.975 0.101
4i 3-Cl 9.860 1.612 1.250 0.204
4j 3-NO, 4.490 0.484 0.285 0.030
AAZ - 9.689 0.468 43.8 2.122

AAZ = acetazolamide, reference compound, a standanfonamide CAI, is also provided for

comparison.

*The K ratios are indicative of isozyme selectivity: a Wesslective inhibitor is characterized by a low-

value ratio.

Vi. The selectivity index (SI) for inhibiting the tumassociated isoforms hCA 1X and

XIl over the off-targeted cytosolic isoforms hCAahd Il have been presented in
Table 2. It is evident that the compounds didn’t show ¢stest behavior in their
potential against all the four tested isoforms (hCAlI, IX, and XII). It can be
observed that some of the investigated derivatisleswed promising levels of
selective inhibition of the transmembrane assodiag®forms over the cytosolic
isoforms. It was also observed that compodrdand 3b were exhibiting the best
selectivity for hCA 1X and XII over hCA I. Indicatg that the electron-donating
group at para-position having amide tail/linker inl,3,4-oxadiazole
benzenesulfonamide leads to a potent precursoddeigning the tumor-selective
hCA Xl CAls.

3. Conclusions

As a part of our research aiming to design seleatiwvel carbonic anhydrase inhibitors, we have
synthesized two series of twenty compouBlidg and4a- containing 1,3,4-oxadiazole bearing
benzenesulfonamide. These compounds were exanonaleir inhibition potential against the

two dominant cytosolic isoforms hCA I/l and thertor-associated isoforms hCA IX/XIlI and

12



compared with that of reference drug acetazolarAilg, a standard inhibitor. The hCA | was
relatively weakly inhibited by compoun@s—f, 3h+, and4a- with K, ranging from 469.6 nM—
3.89 uM excep8g (K, = 70.7 nM) and}j (K, = 73.2 nM) which were potent inhibitors of hCA |
as compared to that of AAZ (K= 250 nM). The compound N-(3-nitrophenyl)-2-((5-(4
sulfamoylphenyl)-1,3,4-oxadiazol-2-yl)thio}jj exercised strong inhibition potential against
hCA 1l and tumor-associated isoform hCA IX, whereasmpounds3aq and 4a were
moderately effective inhibitors of hCA XIll. CA inbition data demonstrated that 1,3,4-
oxadiazole bearing benzenesulfonamide with amidiéirteer was an effective inhibitor of hCA
IX as per SAR. Compourdic was selective inhibitor of tumor-associated isofdrCA 1X over
off target hCA | Table 2). These results speculated that these molecutebedhe choice of
future drug candidates targeting hypoxic tumors ead lead to design and optimization of
selective hCA inhibitors.

4. Experimental protocols

4.1. Chemistry

4.1.1. General

All the reagents and solvents were purchased fromneercial suppliers and were used as
received unless otherwise indicated. All the salsemere dried and/or purified according to
standard procedures prior to use. All the air orstooe-sensitive reactions were performed
under a nitrogen atmosphere using dried glasswatesginges techniques to transfer solutions.
Analytical thin-layer chromatography (TLC) was merhed on MERCK precoated silica gel on
Fzsqaluminium plates using a mixture of chloroform andthanol as eluent while UV lamp was
used to visualize the spots. Melting points wertegieined in open glass capillary tubes by
Precision Digital Melting Point apparatus (Populadia) and may be uncorrected values.
Infrared (IR) were recorded as KBr disks using aBBAMB 3000 DTGS infrared
spectrophotometer. Nuclear magnetic resondhcBIMR and**C NMR spectra were recorded
using Bruker Avance Ill 400 MHz and 100 MHZ respesly, using deuterated dimethyl
sulfoxide (DMSO-¢) and MgSi (TMS) as internal standard at room temperat@gemical
shifts are reported a% values in parts per million (ppm) and the couploanstants (J) are
expressed in hertz (Hz). High-resolution mass spegere obtained from a XEVO G2-S QTof
UPLC/MS spectrometer using acetonitrile as solv8ptitting pattern are designated as follows:
singlet (s), doublet (d), doublet of doublet (ddpublet of triplet (dt), triplet (t), quartet (q),

13



multiplet (m), exchangeable proton (ex) for NMR igesments and strong (s), medium (m),

broad (br) for IR assignments.

4.1.2. Synthesis of 4-(5-mercapto-1,3,4-oxadiazglyBenzenesulfonamid®)

General procedure: To a mixture of 4-(hydrazinesaybbenzenesulfonamided)( [46] (4.65
mmol) in ethanol/THF (1:1) at room temp. was addesblution of KOH (4.65 mmol) in ethanol
(20 ml) followed by the addition of G$23.25 mmol). Then the reaction mix. was reflukad8
hrs. The solvent was evaporated under vacuum andelidue was acidified with dil. HCI and
resulting white solid was collected, washed withtemaand recrystallized with ethanol to give

final product 4-(5-mercapto-1,3,4-oxadiazol-2-yhhenesulfonamide.

4.1.2.1. 4-(5-mercapto-1,3,4-oxadiazol-2-yl)beremeifonamideq).

Yield 86%; Colour: White; mp: 180-18Z; IR (KBr) (v, cm-1): 3335, 3240 (m, N-H stretch),
2608 (s, S-H stretch), 1342, 1165 (s,,S@etch);*H NMR (400 MHz, DMSO-g) 84 (ppm):
8.08 (d, J = 8.4 Hz, 2H, Ar), 8.00 (d, J = 7.2 B, Ar), 7.59 (s, 2H, SENH,); *C NMR (100
MHz, DMSO-&) 6c (ppm): 178.11, 159.98, 147.26, 127.26, 127.14,7125HRMS (ESI-MS)
m/z 257.9999 (M+H), CgH;N3O3S,H", calcd. 257.9928.

4.1.3. Synthesis of 4-(5-((2-aryl)-2-oxoethyl)thibB,4-oxadiazol-2-yl)benzenesulfonamide
(3a)

General procedure: To a stired mixture of 4-(5¢apto-1,3,4-oxadiazol-2-
yl)benzenesulfonamide@) (1.0 mmol) and differently substituted phenacsdrhide 10a+ (1.0
mmol) in acetonitrile, triethylamine (1.5 mmol) wadded at room temp. and the immediately
formed precipitates were filtered off, washed witater and recrystallized with ethanol to give
desired product.

4.1.3.1. 4-(5-((2-ox0-2-phenylethyl)thio)-1,3,4-akazol-2-yl)benzenesulfonamidag).
Yield 76%; Colour: White; mp: 247-24€: IR (KBr) (v, cmi’): 3348, 3248 (m, N-H stretch),
1651 (s, C=0 stretch), 1335, 1165 (s,,S@etch);'"H NMR (400 MHz, DMSO-¢) &y (ppm):
8.15 (d, J = 8.4 Hz, 2H, Ar), 8.09 (d, J = 7.2 BH, Ar), 8.00 (d, J = 8.4 Hz, 2H, Ar), 7.73 (t, J
= 7.2 Hz, 1H, Ar), 7.63-7.56 (m, 4H, Ar, SXIH,), 5.22 (s, 2H, Ck); *C NMR (100 MHz,
DMSO-as) 8¢ (ppm):192.56, 164.69, 147.22, 145.13, 133.02, %29129.10, 127.53, 127.16,
126.19, 41.05, 21.73; HRMS (ESI-MS) m/z 376.0345+N, CieH13N30,SH", calcd
376.3548.
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4.1.3.2. 4-(5-((2-ox0-2-(p-tolyl)ethyl)thio)-1,3@adiazol-2-yl)benzenesulfonamidsaby.
Yield 68%; Colour: White; mp: 251-25€; IR (KBr) (v, cm*): 3356, 3263 (m, N-H stretch),
1651 (s, C=0 stretch), 1335, 1165 (s,,S@etch):'H NMR (400 MHz, DMSO-¢) 84 (ppm):
8.15 (d, J = 8.0 Hz, 2H, Ar), 8.00 (t, J = 8.0 KM, Ar), 7.57 (s, 2H, SENH,), 7.40 (d, J = 8.0
Hz, 2H, Ar), 5.18 (s, 2H, CH), 2.42 (s, 3H, Ch); **C NMR (100 MHz, DMSO-g) ¢ (ppm):
192.56, 164.69, 147.22, 145.12, 133.02, 129.94,102927.53, 127.16, 126.19, 41.05, 21.72;
HRMS (ESI-MS) m/z 390.0514 (M+F1)Cy7H1sNs0,S;H", calcd 390.0582.

4.1.3.3. 4-(5-((2-(4-methoxyphenyl)-2-oxoethyl)thih 3,4-oxadiazol-2-yl)benzenesulfonamide
(3c).

Yield 73%; Colour: White; mp: 218-22C; IR (KBr) (v, cmi%): 3348, 3271 (m, N-H stretch),
1651 (s, C=0 stretch), 1342, 1173 (s,.S@etch);'H NMR (400 MHz, DMSO-g) &4 (ppm):
8.27 (d, J = 2.4 Hz, 1H, Ar), 8.17-8.10 (m, 4H, /8)01 (d, J = 8.4 Hz, 2H, Ar), 7.58 (s, 2H,
SONH,), 7.31 (d, J = 8.4 Hz, 1H, Ar), 5.17 (s, 2H, §H3.99 (s, 3H, OCH); **C NMR (100
MHz, DMSO-&) 8¢ (ppm): 190.79, 164.75, 160.23, 147.23, 133.78..840129.45, 127.55,
127.16, 126.18, 113.00, 111.50, 57.39; HRMS (ES}MB®/z 406.0471 (M+H)
Ci7H15N30sS,H", calcd 406.0531.

4.1.3.4. 4-(5-((2-(4-fluorophenyl)-2-oxoethyl)thit)3,4-oxadiazol-2-
yl)benzenesulfonamid&d).

Yield 82%; Colour: White; mp: 232-23€; IR (KBr) (v, cmi%): 3371, 3279 (m, N-H stretch),
1666 (s, C=0 stretch), 1335, 1157 (s,.S@etch);'H NMR (400 MHz, DMSO-g) &y (ppm):
8.20-8.13 (m, 4H, Ar), 8.00 (d, J = 8.4 Hz, 2H, AF)B7 (s, 2H, SENH,), 7.44 (t, J = 8.8, 2H,
Ar), 5.21 (s, 2H, Ch); *C NMR (100 MHz, DMSO-g) 8¢ (ppm): 191.75, 165.96 (d,
Y = 251.5 Hz), 164.75, 164.59, 147.23, 132.3¢4¢k = 2.7 Hz), 132.11 (FJer = 9.6 Hz),
127.54, 127.16, 126.18, 116.49 (Qdcp =22 Hz ), 49.97; HRMS (ESI-MS) m/z 394.0257
(M+H)", C16H12FN3O4S,H", calcd 394.0331.

4.1.3.5. 4-(5-((2-(4-chlorophenyl)-2-oxoethyl)thib)3,4-oxadiazol-2-
yl)benzenesulfonamid&¢)

Yield 72%; Colour: White; mp: 228-23C; IR (KBr) (v, cm*): 3356, 3263 (m, N-H stretch),
1666 (s, C=0 stretch), 1342, 1165 (s,,S@etch);'H NMR (400 MHz, DMSO-g) &4 (ppm):
8.14 (d, J = 8.0 Hz, 2H, Ar), 8.10 (d, J = 8.4 B, Ar), 8.00 (d, J = 8.4 Hz, 2H, Ar), 7.68 (d, J
= 8.4 Hz, 2H, Ar), 7.57 (s, 2H, SBH,), 5.20 (s, 2H, Ch); **C NMR (100 MHz, DMSO-g) 5¢
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(ppm): 192.23, 164.77, 164.53, 147.24, 139.45,284130.91, 129.53, 127.54, 127.16, 126.17,
41.00; HRMS (ESI-MS) m/z 409.9961 (M+K\M+H+2)" 411.9934, gH1,CIN:O,S,H", calcd
410.0036.

4.1.3.6. 4-(5-((2-(4-bromophenyl)-2-oxoethyl)thib)3,4-oxadiazol-2-
yl)benzenesulfonamidéf).

Yield 72%; Colour: Light yellow ; mp: 233-23%; IR (KBr) (v, cm’): 3356, 3256 (m, N-H
stretch), 1659 (s, C=0 stretch), 1350, 1165 (s; $®tch) ;'H NMR (400 MHz, DMSO-g) &y
(ppm): 8.14 (d, J = 8.4 Hz, 2H, Ar), 8.02-8.00 @Hi, Ar), 7.82 (d, J = 8.4 Hz, 2H, Ar), 7.56 (s,
2H, SQNH,), 5.19 (s, 2H, Ch); **C NMR (100 MHz, DMSO-g) 8¢ (ppm): 192.44, 164.76,
164.50, 147.24, 134.55, 132.47, 130.94, 128.67,5227127.15, 126.17, 40.96; HRMS (ESI-
MS) m/z 453.9452 (M+H) (M+H+2)" 455.9433, GH1,BrN3;0,S,H", calcd 453.9531.

4.1.3.7. 4-(5-((2-(4-nitrophenyl)-2-oxoethyl)thit)3,4-oxadiazol-2-
yl)benzenesulfonamid&g).

Yield 74%; Colour: White; mp: 232-23€; IR (KBr) (v, cmi%): 3340, 3271 (m, N-H stretch),
1690 (s, C=0 stretch), 1319, 1157 (s,,S@etch):'"H NMR (400 MHz, DMSO-¢) &y (ppm):
8.41 (d, J = 8.4 Hz, 2H, Ar), 8.31 (d, J = 8.4 B, Ar), 8.15 (d, J = 8.4 Hz, 2H, Ar), 8.01 (d, J
= 8.4 Hz, 2H, Ar), 7.57 (s, 2H, SBH,), 5.28 (s, 2H, Ch); 1*C NMR (100 MHz, DMSO-g) 5¢
(ppm): 192.54, 164.84, 164.38, 150.82, 147.26,11810130.43, 127.56, 127.17, 126.16, 124.25,
41.29; HRMS (ESI-MS) m/z 421.0194 (M+H)C16H12N4OsS,H", calcd 421.0276.

4.1.3.8. 4-(5-((2-(3-methoxyphenyl)-2-oxoethyl)thib 3,4-oxadiazol-2-
yh)benzenesulfonamidé&k).

Yield 70%; Colour: Pale yellow; mp: 212-22@; IR (KBr) (v, cmi'): 3612 (br,0-H stretch),
3317, 3240 (m, N-H stretch), 1690 (s, C=0 strettBB5, 1157 (s, SGtretch);"H NMR (400
MHz, DMSO-&) 64 (ppm): 8.18-8.12 (m, 2H, Ar), 8.03-7.98 (m, 2H),Af.70-7.60 (m, 1H,
Ar), 7.60-7.50 (m, 4H, Ar, S@DIH,), 7.30 (dd, J=0.8 Hz, J=8.4 Hz, 1H, Ar), 50 2H,
CH,), 3.85 (s, 3H, Ch); *C NMR (100 MHz, DMSO-g) ¢ (ppm): 192.92, 164.74, 164.61,
159.99, 147.23, 136.87, 130.61, 127.57, 127.53,16271.21.48, 120.51, 113.52, 55.95, 41.09;
HRMS (ESI-MS) m/z 406.0452 (M+H)Cy7H15N3OsSH', calcd 406.4608.

4.1.3.9. 4-(5-((2-(3-chlorophenyl)-2-oxoethyl)thib)3,4-oxadiazol-2-

yl)benzenesulfonamidei).
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Yield 69%; Colour: White; mp: 234-23€; IR (KBr) (v, cm%): 3356, 3271 (m, N-H stretch),
1674 (s, C=0 stretch), 1335, 1157 (s,,S@etch);'H NMR (400 MHz, DMSO-g) &4 (ppm):
8.15 (d, J = 8.4 Hz, 2H, Ar), 8.11 (s, 1H, Ar), 8-G.99 (m, 3H, Ar), 7.80 (d, J = 8.0 Hz, 1H,
Ar), 7.64 (t, J = 8.04 Hz, 1H, Ar), 7.57 (s, 2H, SBl,), 5.21 (s, 2H, Ch); **C NMR (100 MHz,
DMSO-&) 6c (ppm): 192.26, 164.80, 164.55, 147.25, 137.36,38 134.16, 131.41, 128.67,
127.62, 127.55, 127.16, 126.17, 40.95; HRMS (ES)}-M8z 409.9951 (M+H) (M+H+2)"
411.9924, GgH1,CIN30,S,H™, caled 410.0036.

4.1.3.10. 4-(5-((2-(3-nitrophenyl)-2-oxoethyl)thib)3,4-oxadiazol-2-
yl)benzenesulfonamidéj).

Yield 76%; Colour: Off White; mp: 243-24%; IR (KBr) (v, cm’): 3333, 3248 (m, N-H
stretch), 1682 (s, C=0 stretch), 1335, 1157 (s; $@tch);"H NMR (400 MHz, DMSO-¢) &
(ppm): 8.78 (t, J = 2.0 Hz, 1H, Ar), 8.57—-8.50 @Hi, Ar), 8.16 (dd, J = 6.8, J = 1.6 Hz, 2H, Ar),
8.01 (dd, J = 6.8, J = 2.0 Hz, 2H, Ar), 7.91 & 8.0 Hz, 1H, Ar), 7.58 (s, 2H, S8BH,), 5.31 (s,
2H, CH,); **C NMR (100 MHz, DMSO-g) 8¢ (ppm): 191.97, 164.83, 164.36, 148.55, 147.22,
136.72, 135.14, 131.25, 128.59, 127.67, 127.15,1%26.23.34, 41.04; HRMS (ESI-MS) m/z
421.0194 (M+H), CreH12N4OsSH", calcd 421.0276.

4.1.4. Synthesis of N-aryl-2-((5-(4-sulfamoylphery|3,4-oxadiazol-2-yl)thio)acetamidd &

)

A mixture of 4-(5-mercapto-1,3,4-oxadiazol-2-yl)zenesulfonamide9j (1 mmol), various
substituted 2-chloro-N-phenylacetamitiea (1 mmol) and KCO; (1.5 mmol) was refluxed in
acetone (15 ml) for 3—4 h. The reaction was moedowith TLC and after completion of the
reaction, excess of solvent was evaporated andedilwith water (about 100 ml). The
precipitated was separated out, filtered washel wéter and recrystallized with an appropriate

solvent.

4.1.4.1. N-phenyl-2-((5-(4-sulfamoylphenyl)-1,3 4adliazol-2-yl)thio)acetamidet ).

Yield 71%; Colour: Off White; mp: 243-24%C; IR (KBr) (v, cmi'): 3348, 3248 (m, N-H
stretch), 1659 (s, C=0 stretch), 1335, 1165 (s; $@tch);'H NMR (400 MHz, DMSO-¢) 4
(ppm): 10.46 (s, 1H, NH), 8.16 (d, J = 8.8 Hz, 2&4), 7.99 (d, J = 8.8 Hz, 2H, Ar), 7.61-7.56
(m, 2H, Ar, 2H, SGNHy), 7.33 (t, J = 8.0 Hz, 2H, Ar), 7.09 (t, J =7.2,HH, Ar), 4.38 (s, 2H,
CH,); **C NMR (100 MHz, DMSO-g) &c (ppm): 165.31, 164.75, 164.72, 147.19, 139.08,
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129.36, 127.52, 127.16, 126.20, 124.22, 119.682B3HRMS (ESI-MS) m/z 391.0454 (M+H)
C16H14N40,S,H", calcd 391.0529.

4.1.4.2. 2-((5-(4-sulfamoylphenyl)-1,3,4-oxadia2eyd)thio)-N-(p-tolyl)acetamide4b).
Yield 74%; Colour: White; mp: 259-26C; IR (KBr) (v, cm®): 3340, 3248 (m, N-H stretch),
1659 (s, C=0 stretch), 1335, 1165 (s,.S@etch);'H NMR (400 MHz, DMSO-g) &y (ppm):
10.36 (s, 1H, NH), 8.15 (d, J=8.4 Hz, 2H, AnNO®.(d, J =8.4 Hz, 2H, Ar), 7.57 (s, 2H,
SO,NH,), 7.47 (d, J =8.0 Hz, 2H, Ar), 7.13 (d, J = 8.9,12H, Ar), 4.36 (s, 2H, C}), 2.26 (s,
3H, CHy); *C NMR (100 MHz, DMSO-g) 8¢ (ppm): 165.01, 164.74, 147.22, 136.60, 133.18,
129.71, 128.37, 127.51, 127.16, 126.21, 119.6343720.92; HRMS (ESI-MS) m/z 405.0614
(M+H)*, C7H16N4O4S,H", calcd 405.0686.

4.1.4.3. N-(4-methoxyphenyl)-2-((5-(4-sulfamoylplgBril,3,4-oxadiazol-2-
yhthio)acetamide4c).

Yield 68%; Colour: Grey; mp: 259-26C; IR (KBr) (v, cmi'): 3742 (br, O-H stretch), 3333,
3225 (m, N-H stretch), 1327, 1165 (s, Sffretch);'"H NMR (400 MHz, DMSO-g) & (ppm):
11.00 & 10.30 (s, 1H, NH/OH), 8.16 (d, J = 8.0 HH, Ar), 8.00 (d, J =8.4 Hz, 1H, Ar), 7.95
(d, J=8.0 Hz, 1H, Ar), 7.90 (d, J = 8.4 Hz, 1H),A7.58 (s, 1H, Ar), 7.50 (d, J = 9.2 Hz, 2H,
SO,NHy), 7.28 (d, J = 8.8 Hz, 1H, Ar), 7.07 (d, J = 8.8 HH, Ar), 6.90 (d, J = 8.8 Hz, 1H, Ar),
435 & 4.18 (s, 2H, Ch), 3.82 & 3.73 (s, 3H, OCH: *C NMR (100 MHz, DMSO-g) 8¢
(ppm): 165.12, 160.40, 157.67, 146.38, 140.42,0B84131.32, 127.21, 126.96, 126.66, 122.24,
117.11, 116.29, 37.29.; HRMS (ESI-MS) m/z 421.0584+H)*, C;7H16N4OsS;H", calcd
421.0635.

4.1.4.4. N-(4-fluorophenyl)-2-((5-(4-sulfamoylphé)g,3,4-oxadiazol-2-
yhthio)acetamide4d).

Yield 68%; Colour: Off White; mp: 279-28%C; IR (KBr) (v, cmi'): 3394, 3294 (m, N-H
stretch), 1636 (s, C=0 stretch), 1342, 1165 (s; $@tch);"H NMR (400 MHz, DMSO-g) &
(ppm): 10.69 & 10.52 (s, 1H, NH/OH), 8.15 (d, J.8 81z, 2H, Ar), 8.00 (d, J=8.8 Hz, J=1.2
Hz, 2H, Ar), 7.95-7.89 (m, 1H, Ar), 7.63-7.57 (n4,2H, SGNH,), 7.41 (t, J = 8.8 Hz, 1H,
Ar), 7.18 (t, J = 8.8 Hz, 1H, Ar), 4.37 (s, 2H, §H"*C NMR (100 MHz, DMSO-g¢) ¢ (ppm):
165.68, 165.24, 164.79, 164.61, 147.20, 127.523,162, 126.194, 121.47 (dcr = 7.8 Hz),
121.10, 120.08, 115.96 (d}cr =22.1 Hz ), 37.15; HRMS (ESI-MS) m/z 409.0361+#N)",
CieH13FN4O4SH", calcd 409.0435.

18



4.1.4.5. N-(4-chlorophenyl)-2-((5-(4-sulfamoylph&a¥,3,4-oxadiazol-2-
yhthio)acetamide4e).
Yield 70%; Colour: White ; mp: 257—-25€; IR (KBr) (v, cmi'): 17, 3232 (m, N-H stretch),

1659 (s, C=0 stretch), 1335, 1165 (s,.S@etch);'H NMR (400 MHz, DMSO-g) &y (ppm):
10.60 (s, 1H, NH), 8.15 (d, J = 8.4 Hz, 2H, ArQ®(d, J = 8.4 Hz, 2H, Ar), 7.62 (d, J = 8.8 Hz,
2H, Ar), 7.59 (s, 2H, S®NH,), 7.39 (d, J = 8.8 Hz, 2H, Ar), 4.39 (s, 2H, gHC NMR (100
MHz, DMSO-d&) 3¢ (ppm):165.49, 164.76, 164.67, 147.21, 138.04, 229127.77, 127.52,
127.16, 126.20, 121.21, 37.28; HRMS (ESI-MS) m/5.8065 (M+HJ, (M+H+2)" 427.0036,
C16H13CIN4O4SH", calcd 425.0140.

4.1.4.6. N-(4-bromophenyl)-2-((5-(4-sulfamoylpher¥|3,4-oxadiazol-2-
yhthio)acetamide4f).

Yield 69%; Colour: Silver; mp: 279-282; IR (KBr) (v, cm®): 3340, 3263 (m, N-H stretch),
1659 (s, C=0 stretch), 1327, 1165 (s,,S@etch):'"H NMR (400 MHz, DMSO-¢) &y (ppm):
10.59 (s, 1H, NH), 8.15 (d, J = 8.4 Hz, 2H, ArQ®(d, J = 8.4 Hz, 2H, Ar), 7.59-7.55 (m, 2H,
Ar, 2H, SQNH,), 7.52 (d, J = 8.8 Hz, 2H, Ar), 4.38 (s, 2H, $H’C NMR (100 MHz, DMSO-
ds) dc (ppm):165.50, 164.77, 164.66, 147.23, 138.46, 1B2127.52, 127.17, 126.20, 121.60,
115.82, 37.32; HRMS (ESI-MS) m/z 468.9561 (M¥H) (M+H+2)" 470.9542,
Ci16H13BrN4OsS;H", calcd 468.9634.

41.4.7. N-(4-nitrophenyl)-2-((5-(4-sulfamoylphepil,3,4-oxadiazol-2-yl)thio)acetamide
(49).

Yield 73%; Colour: Yellow; mp: 234-23&; IR (KBr) (v, cmi'): 3302, 3254 (m, N-H stretch),
1690 (s, C=0 stretch), 1319, 1157 (s,.S@etch);'H NMR (400 MHz, DMSO-g) &y (ppm):
11.05 (s, 1H, NH), 8.25 (d, J = 9.2 Hz, 2H, AriB(d, J = 8.4 Hz, 2H, Ar), 8.00 (d, J = 8.8 Hz,
2H, Ar), 7.85 (d, J = 9.2 Hz, 2H, Ar), 7.57 (s, 2ZB(NH,), 4.45 (s, 2H, Ch); **C NMR (100
MHz, DMSO-d) 3¢ (ppm): 166.42, 164.83, 164.57, 147.23, 145.14,0%3127.53, 127.17,
126.18, 125.57, 119.47, 37.38; HRMS (ESI-MS) m/8.8310 (M+HY, C16H13NsOsS,H", calcd
436.0380.

4.1.4.8. N-(3-methoxyphenyl)-2-((5-(4-sulfamoylplgBril,3,4-oxadiazol-2-
yhthio)acetamide4h).

Yield 70%; Colour: White; mp: 228-23C; IR (KBr) (v, cm*): 3325, 3232 (m, N-H stretch),
1643 (s, C=0 stretch), 1327, 1157 (s,,S@etch):'"H NMR (400 MHz, DMSO-¢) &y (ppm):
10.44 (s, 1H, NH), 8.15 (d, J=8.4 Hz, 2H, AnNO®.(d, J =8.4 Hz, 2H, Ar), 7.57 (s, 2H,
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SO:NHy), 7.30-7.20 (m, 2H, Ar), 7.12 (d, J = 8.0 Hz, 1), 6.68 (d, J = 8.0 Hz, 1H, Ar), 4.37
(s, 2H, CH), 3.73 (s, 3H, Ch); **C NMR (100 MHz, DMSO-g) ¢ (ppm):8 165.34, 164.70,
160.06, 147.23, 140.26, 130.18, 127.52, 127.16,2126.11.92, 109.65, 105.48, 55.49, 37.40;
HRMS (ESI-MS) m/z 421.0560 (M+H)C17H16N4OsS,H", calcd 421.0635.

4.1.4.9. N-(3-chlorophenyl)-2-((5-(4-sulfamoylph&a¥,3,4-oxadiazol-2-
yhthio)acetamide4i).

Yield 70%; Colour: White; mp: 291-29€; IR (KBr) (v, cm®): 3325, 3248 (m, N-H stretch),
1659 (s, C=0 stretch), 1335, 1165 (s,,S@etch):'"H NMR (400 MHz, DMSO-¢) &y (ppm):
10.65 (s, 1H, NH), 8.15 (d, J=8.4 Hz, 2H, An8C.(t, J=2.0 Hz, 1H, Ar), 7.58 (s, 2H,
SO,NHy), 7.47-7.43 (m, 1H, Ar), 7.38 (t, J = 8.0 Hz, 1), 7.18-7.14 (m, 1H, Ar), 4.39 (s,
2H, CHy); °C NMR (100 MHz, DMSO-g) 8¢ (ppm): 165.12, 160.40, 157.67, 146.38, 140.42,
134.02, 131.32, 127.21, 126.96, 126.66, 122.24,1117116.29, 37.29; HRMS (ESI-MS) m/z
425.0061 (M+H), (M+H+2)" 427.0032, GH13CIN4OsS;H", calcd 425.0140.

4.1.4.10. N-(3-nitrophenyl)-2-((5-(4-sulfamoylphén¥,3,4-oxadiazol-2-yl)thio)acetamide

(4)).
Yield 72%; Colour: Pale Yellow; mp: 210-2£2; IR (KBr) (v, cm’): 3310, 3248 (m, N-H

stretch), 1666 (s, C=0 stretch), 1335, 1165 (s; $@tch);'H NMR (400 MHz, DMSO-g) &y
(ppm): 10.96 (s, 1H, NH), 8.63 (s, 1H, Ar), 8.16 Jd= 8.4 Hz, 2H, Ar), 8.01 (d, J = 8.4 Hz, 2H,
Ar), 7.96 (dd, J=8.4 Hz, J=1.2 Hz, 1H, Ar),Z2.@, J=7.6 Hz, 1H, Ar), 7.65 (t, J = 8.0 Hz,
1H, Ar), 7.57 (s, 2H, SE&NH,), 4.43 & 4.21 (s, 2H, C§); 3¢ NMR (100 MHz, DMSO-g) ¢
(ppm):166.19, 164.82, 164.58, 148.50, 147.25, BJQ1B0.89, 127.53, 127.17, 126.19, 125.65,
118.76, 113.78, 37.24, HRMS (ESI-MS) m/z 436.03M+i)*, CieH13Ns0sSH", calcd
436.0380.

5. CA inhibition Assay

An SX.18MV-R Applied Photophysics (Oxford, UK) sfmxd-flow instrument has been used to
assay the inhibition of various CA isozymes [50jeRol Red (at a concentration of 0.2 mM) has
been used as an indicator, working at the absoebaraximum of 557 nm, with 10 mM Hepes
(pH 7.4) as a buffer, 0.1 M NaO, or NaCIlQ, (for maintaining constant the ionic strength; thes
anions are not inhibitory in the used concentrgtiémilowing the CA-catalyzed COhydration
reaction for a period of 5-10 s. Saturated,G0lutions in the water at 25 °C were used as

substrate. Stock solutions of inhibitors were pregaat a concentration of 10 mM (in DMSO-
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water 1:1, v/v) and dilutions up to 0.01 nM don¢hathe assay buffer mentioned above. At least
7 different inhibitor concentrations have been u$ed measuring the inhibition constant.
Inhibitor and enzyme solutions were pre-incubateggkther for 10 min at room temperature prior
to assay, in order to allow for the formation oé tB-I complex. Triplicate experiments were
done for each inhibitor concentration, and the eslteported throughout the paper are the mean
of such results. The inhibition constants were ioleth by nonlinear least-squares methods using
the Cheng-Prusoff equation, as reported earlied, r@present the mean from at least three
different determinations [50]. All CA isozymes udaele were recombinant proteins obtained as

reported earlier by our group.
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Tail Approach Synthesis of Novel Benzenesulfonamides Incorporating 1,3,4-Oxadiazole
Hybrids as Potent I nhibitor of Carbonic Anhydrasel, |1, 1 X, and XI|
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Resear ch Highlights

» Two series of 1,3,4-oxadiazole based benzenesulfales3a— and4a— having carbonyl
and amide tail/linker were synthesized.

* Inhibitory efficacy of 3a-j and 4a- was evaluated towards hCA |, II, IX, and XIl
isoforms.

 Compound4j (K, = 70.7 nM, 7.9 nM, 16.3 nM) emerged as the moserganhibitor of
hCA 1, Il and IX respectively as compared to AAZ.

* 4c and3b were found to be the most selective hCA IX andiitlibitors over hCA I.
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