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ABSTRACT: A series of novel 1,3-oxazole sulfonamides were
constructed and screened for their potential to inhibit cancer cell
growth. These compounds were evaluated against the full NCI-60
human tumor cell lines, with the majority exhibiting promising
overall growth inhibitory properties. They displayed high specificity
within the panel of leukemia cell lines versus all other lines tested.
When examined in the dose−response assay, GI50 values fell within
the low micromolar to nanomolar ranges. 1,3-Oxazole sulfonamide
16 displayed the best average growth inhibition, whereas the 2-
chloro-5-methylphenyl and 1-naphthyl substituents on the
sulfonamide nitrogen proved to be the most potent leukemia
inhibitors with mean GI50 values of 48.8 and 44.7 nM, respectively.
In vitro tubulin polymerization experiments revealed that this class
of compounds effectively binds to tubulin and induces the depolymerization of microtubules within cells.
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The International Agency for Research on Cancer (IARC)
estimated that in 2018 there were 17.0 million new

cancer cases and 9.5 million deaths due to cancer globally.1 By
2040, the worldwide incidence is forecasted to increase to 27.5
million new cases, with 16.3 million of those cases expected to
be fatal. Historically, secondary metabolites isolated from
plant, marine, and microbial organisms have proven to be a
rich source of compounds with potent anticancer properties,
with paclitaxel and vinblastine being two such compounds that
have found their way into the clinic. Compounds such as these,
however, tend to be plagued by having high molecular weights
and poor water solubility, which ultimately restricts their
bioavailability and clinical effectiveness. Indeed, clinical efficacy
tends to be a major driving force for drug attrition in the
oncology world, where the rate of successful drug development
is <5%.2 This leaves the door open for synthetic small
molecules to make their way onto the scene and pave their
own path through the drug discovery process.
Nitrogen-containing heterocycles have long since solidified

their place in the pharmaceutical world. Specifically, the 1,3-
oxazole motif can be found in a wide variety of drugs and
biologically active secondary metabolites, with several having
potent anticancer properties such as disorazole C1 1 and
compounds 2−5 (Figure 1).3−13 Similarly, since the discovery
of sulfanilamide in the early 1900s, the sulfonamide functional
group has found utility in a vast number of small molecules for
the treatment of various clinical conditions.14−16 It has been
demonstrated that sulfonamide derivatives can affect several
important oncogenic signaling pathways like protein kinases,

platelet-derived growth factors, and c-kit proteins. The
discovery of the potent anticancer 2-anilinopyridine sulfona-
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Figure 1. Representative anticancer compounds containing the 1,3-
oxazole moiety.
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mide E7010 in the early 1990s solidified this class of
compound as a major player in the anticancer agents
arena.17 E7010 works by interacting with tubulin via colchicine
binding sites and, in effect, inhibiting tubulin polymerization.
Finally, the incorporation of the cyclopropyl ring into

potential drug candidates has proven to be quite fruitful in
producing compounds that possess specific therapeutic
properties.18 Some of the unique pharmaceutical properties
the cyclopropyl fragment can effect are metabolic stability,
lipophilicity, bioavailability, receptor subtype selectivity, and
brain permeability to name a few. Stockwell and coworkers
were the first to report the anticancer activity of a novel 1,3-
oxazole sulfonamide bearing a cyclopropyl ring along with its
tubulin inhibitory properties.19 Shortly thereafter, Meng and
coworkers explored small libraries of similar compounds that
featured 1-sulfonyl indoline, benzoxazepine, benzodiazepine,
benzothiazepine, and cyclopropyl moieties.20,21 Upon further
survey of the literature, however, we were surprised to find
that, in general, studies involving 1,3-oxazole sulfonamides
remained fairly underrepresented. Our group’s interest in
biologically active nitrogen-containing heterocycles, sulfona-
mides, and strained ring systems in drug design led us to
explore the anticancer properties of a set of novel 1,3-oxazole
sulfonamide analogues. Our goals were to leverage inexpensive
and commercially available building blocks along with simple
reaction sequences that minimized cumbersome protecting
group steps and that could easily be carried out in the
undergraduate research setting. Herein we describe the
synthesis, antiproliferative activity, and tubulin polymerization
inhibitor properties of a small library of novel 1,3-oxazole
sulfonamides.
The synthetic route to 1,3-oxazole sulfonamides (12−19) is

shown in Scheme 1. Bromination of acetophenone 6 occurred

smoothly to give α-bromoketone 7 in high yield, which was
then converted to primary amine salt 8 via the Deleṕine
reaction. Subsequently, 8 was reacted with cyclopropylcarbonyl
chloride to give amide 9 and then cyclized with phosphoryl
chloride to cleanly give 1,3-oxazole 10. With the desired 1,3-
oxazole in hand, the reaction with chlorosulfonic acid and
thionyl chloride gave the pivotal benzenesulfonyl chloride 11
needed for the formation of the final sulfonamide linkages and
the construction of the initial compound library.

It is worth mentioning that the benzenesulfonyl chloride
derivative 11 was prepared in only five synthetic steps with
cheap and commercially available starting materials and with
relatively mild reaction conditions. No protecting group
chemistry was needed, and only two of the intermediate
products required purification. A simple recrystallization of the
cyclopropyl amide 9 and chromatography purification of the
1,3-oxazole 10, respectively, provided these products in high
yield, whereas intermediates 7, 8, and 11 were suitable to be
used directly after aqueous workup. For the construction of the
final sulfonamide linkage, we surveyed various reaction
conditions and found that the slow addition of the sulfonyl
chloride to a solution of the amine in pyridine and chloroform
at 0 °C provided the desired 1,3-oxazole sulfonamides in the
best yields. We began our initial investigations by synthesizing
eight sulfonamides 12−19 (Table 1) using various amine or
aniline derivatives and screening these compounds for their
anticancer activity.
In 1990, the National Cancer Institute (NCI) implemented

a screening assay that utilizes 60 different human cancer cell
lines for the identification and characterization of novel
compounds exhibiting growth inhibition or killing potential
of tumor cell lines.22−24 The represented cell lines include
leukemia, melanoma, cancers of the lung, colon, brain, ovary,
breast, and prostate, and kidney cancers. All compounds
submitted for NCI-60 analysis are initially tested at a single
high dose (5−10 μM). Compounds that comply with the
predetermined threshold inhibition criteria in a minimum
number of cell lines are allowed to progress to the full five-dose
assay. The results of the high dose screening are presented in
terms of the growth percent (GP), which is the growth of the
treated culture relative to the untreated culture; for example, a
GP of 70% represents 30% growth inhibition. GP values
between 0 and 99 represent compounds with cytostatic
properties, and GP values between −100 and 0 represent
compounds with cytotoxic activity. Table 2 shows average GP
data across all cell lines along with data for selected cell lines
for each compound in the initial library, and the complete
NCI-60 data for each compound can be found in the
Supporting Information. From the initial screening assays, we
noticed that halogenated anilines (compounds 12, 14, 16, and
18) showed excellent growth inhibitory properties as broad
spectrum antiproliferatives. Compound 16 bearing 4-chloro
and 3-trifluoromethyl substituents was especially active, with
an impressive average GP of 11.4. Of the cell lines tested, 12,
14, 16, and 18 seemed to have specificity for leukemia cell
lines, with 16 being the most active, with an average GP of 6.5
(Supporting Information). Compound 17 bearing a 2-
naphthylsulfonamide group also exhibited good overall growth
inhibition with an average GP of 28.9.
Given their initial activity, compounds 14, 16, 17, and 18

progressed to the dose−response screening assay to further
evaluate their growth inhibitory properties against the 60-cell
panel at five concentrations (ranging from 0.01 to 100 μM). In
the five-dose experiment, three dose−response parameters
(GI50, TGI, and LC50) are calculated for each compound.
GI50 is the drug concentration resulting in a 50% reduction of
the net protein increase, TGI is the drug concentration
resulting in total growth inhibition, which signifies cytostatic
effects, and finally, LC50 is the drug concentration resulting in
a 50% reduction in the measured protein at the end of the drug
treatment as compared with that at the beginning and is used
to signify cytotoxic effects. We were delighted to find that our

Scheme 1. Synthesis of Sulfonyl Chloride 11 from
Acetophenonea

aReagents and conditions: (a) Br2, MTBE, room temperature 85%;
(b) i. Hexamethylenetetramine, CHCl3, room temperature; ii. Conc.
HCl, EtOH, room temperature, 94%; (c) Cyclopropanecarbonyl
chloride, Et3N, CH2Cl2, 0 °C to room temperature, 94%; (d) POCl3,
reflux, 82%; (e) HSO3Cl, SOCl2, 0 to 60 °C; 80%.
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compounds exhibited GI50 values in the micromolar to
submicromolar range across many of the cell lines tested
(Table 3). Of the four compounds tested, 16 possessed the
best overall growth inhibition with an average GI50 of 0.655
μM and many individual GI50s in the nanomolar concen-
tration range. 14 and 18 bearing 4-chloro and 4-bromosulfo-
namide groups, respectively, had GI50 values in either the
single digit or submicromolar ranges in virtually all cell lines
tested. Although 2-naphthylamine is a known carcinogen, we
found it interesting that 17 showed good growth inhibitory
properties without being overtly toxic to the cell lines. Over

half of the cell lines tested required the concentration of 17 to
be >100 μM to exert cytotoxic effects. Once again, we noticed
that leukemia cell lines were particularly sensitive to the
sulfonamide derivatives tested. LC50 values for 14, 16, 17, and
18 were found to be >100 μM in all leukemia cell assays,
suggesting that these substrates might be more cytostatic in
nature versus cytotoxic. Armed with the structure−activity
(SAR) data generated from the screening of our initial
compound library, we concluded that compounds containing
an aniline moiety were much more active than their alkyl
amine counterparts. On the basis of this observation, we
elected to synthesize a second-generation library with the goal
of exploring how the substituent identity and placement along
the distal aromatic ring would affect activity.
The library was synthesized from intermediate sulfonyl

chloride 11 following the general reaction in Table 1, and the
structures of the compounds from the second-generation
library are shown in Figure 2. Given that virtually all of the
most active compounds from the first-generation library
possessed a halogen, we included a number of halogenated
aniline derivatives in which halogen identity and placement on
the ring were varied. We also elected to include aniline
derivatives with electron-donating and electron-withdrawing
substituents. Compounds in our second-generation library
were submitted for NCI-60 testing in the same manner as
before, and the average growth percentage data are
summarized in Table 4.
Many of the compounds in our second-generation library

exhibited good overall growth inhibition, albeit none were as
effective as compound 16. In general, we observed that
halogenated 1,3-oxazole sulfonamides seemed to be the most
active substrates among compounds tested in the second
library. The exceptions were para-methyl sulfonamide 20, 3,4-
dimethyl sulfonamide 33, and 1-naphthylsulfonamide deriva-
tive 58. Compound 58 piqued our interest due to the activity
of its 2-naphthyl counterpart 17, and we observed almost
identical mean growth inhibition along with similar inhibition
profiles within individual cell lines. The para-methyl substrate
20 showed good overall growth inhibition; however, when a
second methyl group was added to the three-position of the
aniline ring of 33, even better inhibitory activity was observed.
Compounds 23 and 25 bearing electron-withdrawing cyano
and trifluoromethyl groups, respectively, were found to be
inactive with an average growth inhibition of <10%.
Compounds that contained electron-donating groups were
observed to give mixed results. The 4-methoxy 21 and 3,4-
methylenedioxy 54 substrates had modest growth inhibitory
properties, but 46, which contained a morpholin-3-one group,
was inactive altogether.
Given the activity of 33, we were surprised that growth

inhibition greatly decreased by connecting the two methyl
groups to incorporate a second cyclopropyl ring on 47. With
respect to the halogenated derivatives, our goal was to explore
how the identity of the halogen, the position, and the number
of halogen atoms on the distal aniline ring affected the activity.
We observed that placing the chlorine atom at either the two-
or three-position resulted in similar growth inhibition as our
original 4-chloro analogue 14. Furthermore, adding a second
chlorine atom to the two- or three-position of the aniline ring,
as in the case of 22 and 24, resulted in virtually the same
average growth inhibition as 14. Placing the chlorines in either
a 2,5- or 3,5-relationship to one another, as in 36 and 51,
resulted in a slight decrease in activity. Difluorinated analogues

Table 1. Structures and Yields of Initial Compound Library
Constructed from Sulfonyl Chloride 11a

aReagents and conditions: amine or aniline derivative (1.0 equiv),
pyridine (2.5 equiv), CHCl3 (0.20 M), 0 °C to room temperature,
58−79%.
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35 and 37 showed good growth inhibition, although the
activity was greater with the fluorines in a 2,4-relationship. As
can be seen in Table 4, mixed halogenated derivatives
performed exceptionally well, with most average growths

below 25%. Compounds 27, 28, 40, and 52 that contained
both chlorine and fluorine atoms were active, however the
growth inhibition was optimal when the chlorine and fluorine
were in a 3,4-relationship relative to one another, as in 27 and
28. 32, which contained 3-chloro and 4-bromo substituents,
displayed exceptional activity, with an average growth of only
21%. With respect to sulfonamides that contained iodine, we
found that the activity was in large part dependent on the
identity and placement of the cohalogen. If iodine was used as
the only halogen, as in 45, then the growth inhibition was low.
For 57, which contained a chlorine at the two-position, the
activity was respectable, with an average growth of 39%;
however, when the chlorine was relocated to the three-position
for 49, the growth was further suppressed to only 29%. We had

Table 2. Preliminary NCI-60 One-Dose Cell Growth Percentages

growth of selected cell lines (%)

compound mean GP (%) SR MOLT-4 COLO 205 TK-10 SK-OV-3 NCI/ADR-RES

12 28.1 11.6 12.7 20.2 32.5 39.7 −0.9
13 94.2 91.3 95.3 95.0 101.0 111.7 93.5
14 24.3 9.9 14.2 9.0 54.2 30.2 4.4
15 92.2 89.3 82.5 94.5 103.5 100.8 92.3
16 11.4 3.5 5.2 2.7 3.0 0.8 2.9
17 28.9 16.5 20.2 1.5 61.9 32.7 9.7
18 26.9 12.7 15.8 23.9 64.1 35.5 −2.2
19 94.1 80.3 94.1 94.4 99.1 104.7 94.1

aCytotoxic data obtained from a preliminary NCI-60 screening assay. Mean GP represents the average cell growth of 60 cancer cell lines treated
with compounds 12−19 at 10 μM concentration.

Table 3. Average GI50 and LC50 Data Obtained for
Compounds 14, 16, 17, and 18 after Testing in the Full
NCI-60 Dose−Response Assaya

compound mean GI50 mean LC50

14 1.43 57.43
16 0.655 55.40
17 1.84 78.58
18 2.75 53.96

aValues shown are in μM.

Figure 2. Structures of the second-generation library of aryl sulfonamide 1,3-oxazoles. All compounds were prepared from sulfonyl chloride 11
according to the procedure outlined in Table 1.
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high hopes for 31, which contained the popular 2-fluoro-4-
iodoaniline oncogenic pharmacaphore; however, when it was
incorporated onto our 1,3-oxazole sulfonamide backbone, we
observed only minimal anticancer properties.25,26

With the final subclass of compounds in our second-
generation library, we integrated both a halogen and an alkyl
group onto the aniline ring. To our delight, most of the
derivatives possessed good to excellent growth inhibition.
Among the compounds tested, 30, which contained 3-methyl
and 4-chloro substituents, had the best overall inhibition
profile and suppressed cell growth by nearly 80%. When the
methyl group was moved to the two-position (43), the activity
slightly decreased; however, the mean growth remained below
25%. When the chloro and methyl groups were altered on the
aniline ring to either a 2,5- (44) or 3,5-relationship (55), the
growth remained low. The overall activity was retained when
we exchanged a chlorine for a fluorine atom and oriented the
methyl/fluoro groups in a 3,5-relationship (56). When iodine
was used as the halogen (53), the activity decreased in
comparison with the chloro-methyl and fluoro-methyl
analogues. Given the exceptional activity of 16 in our first-
generation library, we opted to switch the chloro and
trifluoromethyl groups on the aniline ring to the three- and
four-positions, respectively; however, when the substitution
pattern was changed to give sulfonamide 34, the activity was
lost altogether. When we included a methoxy group in
conjunction with a halogen on the distal ring, the identity of
the halogen mattered. Substrate 39, which contained a fluorine
atom, was found to better inhibit cell growth versus its chloro-
containing counterpart 48.
Given the initial screening results of the compounds in our

second-generation library, several progressed to the full NCI-
60 dose−response assay. As with the compounds in our first
round of testing, those in our second library exhibited the same

specificity for leukemia cell lines. Table 5 contains mean GI50,
TGI, and LC50 data for leukemia cell lines for compounds

selected for five-dose testing. (Full NCI-60 data for all cell lines
can be found in the Supporting Information.) Of the 20
compounds from our second-generation library selected for the
five-dose experiments, all but 4 (36, 37, 40, and 49) displayed
submicromolar average GI50 values against leukemia cell lines.
Even the aforementioned compounds, however, showed low
single-digit micromolar activity. We were encouraged to find
that even though GI50 values were low, toxicity concentrations
were high, with most LC50s being above the 100 μM assay
threshold. The 2-chloro-5-methyl (44) and 1-naphthyl (58)
analogues proved to be the most potent inhibitors, with mean
GI50 values of 48.8 and 44.7 nM respectively. Compounds 55
and 56 had submicromolar growth inhibitory properties but
were the most intriguing due to their single-digit micromolar
TGI values and relatively low lethal effects. From a global
perspective, the data suggest that 1,3-oxazole sulfonamides
derived from halogenated and alkyl-substituted anilines are
potent and selective inhibitors of leukemia cell lines.
Furthermore, we observed that the overall growth inhibition
could be retained with a wide range of halogens and
substitution patterns on the aniline ring itself. It is worth
mentioning that even though 44 and 58 proved to be
exceptionally potent, the CYP450-mediated hydroxylation and
subsequent para-iminoquinone metabolite formation could be
of concern.
For our last SAR study, we elected to explore the importance

of the N−H hydrogen bond donor group of the sulfonamide.
For this study, we synthesized compounds 60−62, which
contained a para-halogen and in which we replaced the
hydrogen on the sulfonamide with a methyl group. These
substrates were prepared according to the same experimental
protocol outlined in Table 1 from sulfonyl chloride 11. Table 6

Table 4. Preliminary NCI-60 One-Dose Cell Growth
Percentages of the Second-Generation 1,3-Oxazole
Sulfonamide Library

compound mean GP (%) compound mean GP (%)

20 33.1 40 30.3
21 56.1 41 60.5
22 25.3 42 92.2
23 95.7 43 24.0
24 25.0 44 25.3
25 94.5 45 57.3
26 27.4 46 96.7
27 23.0 47 63.4
28 23.8 48 32.58
29 24.2 49 29.8
30 21.7 50 41.7
31 49.8 51 36.9
32 21.5 52 37.1
33 22.8 53 35.9
34 77.1 54 35.8
35 29.1 55 31.6
36 34.6 56 28.1
37 35.4 57 39.5
38 63.1 58 28.6
39 25.9 59 93.5

aCytotoxic data obtained from a preliminary NCI-60 screening assay.
Mean GP represents the average cell growth of 60 cancer cell lines
treated with compounds 20−59 at 10 μM concentration.

Table 5. NCI-60 Dose−Response Data for Leukemia Cell
Lines

mean NCI-60 data for leukemia cell lines

compound mean GI50 mean TGI mean LC50

22 0.416 62.11 >100
24 0.481 74.5 >100
26 0.429 49.70 >100
27 0.260 73.70 >100
28 0.380 63.03 >100
29 0.477 54.16 >100
30 0.216 33.36 >100
32 0.491 70.32 >100
33 0.420 >100 >100
35 0.356 66.05 >100
36 1.02 >100 >100
37 2.14 80.00 >100
39 0.328 75.74 >100
40 1.44 77.47 >100
43 0.277 54.72 >100
44 0.0488 52.75 >100
49 1.01 19.62 >100
55 0.175 7.04 84.9
56 0.138 7.25 78.05
58 0.0447 22.47 >100

aAverage GI50, TGI, and LC50 data obtained after testing in the full
NCI-60 dose−response assay. Values shown are in μM.
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contains mean growth percentage data from the initial
screening assay along with mean GI50 values for compounds
selected for the dose−response experiments. Average growth
percentages hovered around the 30% mark for all three
compounds tested, with the 4-bromo and 4-fluoro derivatives
satisfying the criteria needed to progress to the full NCI-60
five-dose experiments. (Complete NCI-60 data for 60−62 can
be found in the Supporting Information.) In the dose−
response assay, 60 exhibited submicromolar to nanomolar
GI50 values across the majority of cell lines while
simultaneously having low-toxicity effects, with most LC50
values being >100 μM. 62 showed similar trends but overall
was not as active as its 4-fluoro counterpart. With respect to
the leukemia cell lines, the identity of the halogen did not seem
to matter, with both substrates having nanomolar GI50s and
LC50s greater than 100 for all lines tested. From a cursory
perspective, the data suggest that the N−H donor group of

halogenated 1,3-oxazole sulfonamides is not essential to
maintain overall antiproliferative activity.
The COMPARE analysis is an in silico platform developed

by NCI as a tool for comparing cytotoxic parameters in the
five-dose assays.27 If patterns of sensitivity in the 60-cell-line
panel exist (e.g., GI50, LC50, TGI) between experimental
agents and known compounds, then it is possible that the
compounds have common targets or growth inhibitory
mechanisms of action. Upon analyzing several of our substrates
with COMPARE, we found the strongest correlation to
microtubule inhibitors (MTIs), suggesting that these novel 1,3-
oxazole sulfonamides might also be microtubule-targeting
agents. To test this hypothesis, we utilized an in vitro tubulin
polymerization assay using purified porcine tubulin. The assay
is based on adaptation of an original method described by
Shelanski and Lee, which demonstrated that under buffered
conditions, tubulin monomer will self-polymerize to micro-
tubules and increase light scattering to 340 nm.28,29 Drugs such
as vinblastine and colchicine are known to inhibit tubulin self-
polymerization in this assay, whereas drugs like paclitaxel, a
microtubule-stabilizing agent, accelerate polymerization. For
our study, we selected compounds 16, 22, 30, and 32 due to
their overall growth inhibitory properties and their activity in
the five-dose assay. The tubulin polymerization effects of our
compounds were tested at concentrations of 10, 2, 0.4, and
0.08 μM, respectively. Figure 3 shows the results of the
microtubule polymerization assay for 22, and the data for 16,
30, and 32 are recorded in the Supporting Information. When
we added paclitaxel to the reaction mixture, it accelerated
tubulin polymerization, as expected, and showed faster kinetics
than the untreated control (Figure 3). Compounds 16, 22, 30,
and 32 were all found to inhibit self-polymerization, which
suggests that they bind directly to tubulin and induce the
depolymerization of microtubule networks within cells. From
the assay data, we were able to estimate IC50 values for our
four compounds and found 16 to have an IC50 of 0.22 μM.

Table 6. Structures and NCI-60 Data for N-Methylated 1,3-
Oxazole Sulfonamides 60−62

compound mean GP mean GI50

60 31.76 1.18
61 30.57 N/A
62 31.39 3.92

aValues shown are in μM.

Figure 3. In vitro microtubule polymerization assay for 22 across four concentration ranges. The polymerization of tubulin was monitored by an
increase in the absorbance at 340 nm for 30 min at 37 °C. The data suggest that compounds 16, 22, 30, and 32 are microtubule-destabilizing
agents. Paclitaxel was evaluated in parallel at one concentration as the assay positive control.
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22, 30, and 32 were more potent, and all had IC50 values
<0.08 μM.
In summary, a novel series of 1,3-oxazole sulfonamide

derivatives having a cyclopropyl ring were synthesized based
on a rational drug design strategy and screened for their
anticancer activity. Compounds containing a halogenated
aniline derivative were found to be the most active, with
most examples inhibiting cancer cell growth by at least 75%.
The most potent substrates possessed GI50 values in the
submicromolar to nanomolar ranges while simultaneously
displaying low overall toxicity, as evidenced by high LC50
values. After an in silico analysis of the most active compounds
in NCI’s COMPARE algorithm, 16, 22, 30, and 32 were
evaluated in a tubulin polymerization assay. The results suggest
that our compounds could be binding to tubulin and inducing
the depolymerization of microtubules in cells. Of the eight
MTIs currently in clinical use, all are natural product
derivatives that violate Lipinski’s rule of five, with the exception
of colchicine. The serious side effects, poor solubility, and
synthetic challenges associated with these drugs still remain
problematic, even though they remain in wide chemo-
therapeutic use. Anticancer agents derived from synthetic
small molecules like those reported here may be able to hurdle
the shortcomings of the current MTIs; however, we recognize
that caution should be exercised with molecules such as those
described here because sulfonamides can trigger adverse
reactions if the patient has a sulfa allergy. Further SAR studies
with respect to the 1,3-oxazole sulfonamides reported here and
the nature of the specificity to leukemia cell lines are ongoing.
Furthermore, we have also begun studies involving the
physiochemical properties of our compound library. A
potential driving force for toxicity and cell-line specificity
could be the compound’s ability to enter a given cell line rather
than substitution patterns on the distal sulfonamide ring.
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