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ABSTRACT: The diversity-oriented synthesis of dipeptide mimetic compounds embedded with bioactive molecular skeletons
have been successfully established via microwave-assisted reactions between various 4-arylidene-2-phenyloxazol-S(4H)-ones and
a broad scope of amines including aliphatic, aromatic, and heteroaromatic ones. This synthetic approach has prominent features of
short reaction time, high yields, operational simplicity, as well as widespread applications, leading to a facile and straightforward
access to structurally diverse dipeptide analogues with potential bioactivities. Moreover, the preliminary evaluation on the cytotoxic
activity of this type of dipeptide derivatives has resulted in the finding of five compounds with stronger cytotoxicity than doxorubicin

hydrochloride at the concentration of 10 xg/mL.
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B INTRODUCTION

Peptides play crucial roles in the human body and other
organisms." Among them, dipeptides and their analogues have
exhibited a wide spectrum of important bioactivities such as
antibactve,rial,2 antitumor,3 anticarcinogenic,4 neuroprotective,5
antidiabetic,® antiplatelet and anticoagulative7 activities. Because
of the good affinity of peptides toward cells and nucleic acids, the
introduction of a peptide segment to drugs can facilitate their
actions to cells and tissues and thereby provide a robust strategy
to design new drugs or lead compounds. On the other hand,
heterocyclic compounds have distinguished themselves from
other small molecules because of their profound bioactivities.
The practice of attaching heterocyclic skeletons and dipeptides
into one molecule has received much attention from synthetic
and medicinal chemists for the discovery of novel compounds
with unknown or improved pharmacological properties.**> However,
the scopes of bioactive small molecules, especially heterocyclic
molecules used for incorporation with dipeptide segments are
rather limited. As a result, it is a formidable and urgent task to
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synthesize a new class of dipeptide mimetic compounds contain-
ing bioactive skeletons.

Indazole derivatives, an important family of heterocycles,”
show diverse pharmacological properties as exemplified by anti-
microbial,'® anti-inflammatory,'" and cytostatic'* activities. Ad-
ditionally, benzothiazole derivatives have received considerable
attention over the past decades because of their wide range
of bioactivity profiles including cytotoxic," antitumor,'* anti-
cancer, "% antimicrobial, '® immunosuppressive and antiviral
properties.'” Moreover, fluorene derivatives have not only been
used as antitumor,'® anticancer,'® and antiviral agents,zo but
have also been proven to be apoptosis inducers’' and insulin
secretagogues.22

Considering the versatile bioactivities of the above-mentioned
structures, we hypothesize that the integration of indazole,
benzothiazole, or fluorene scaffold with a dipeptide segment
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Figure 1. Diversity of 4-arylidene-2-phenyloxazol-5S(4H)-ones 1{1—16}.
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may result in the discovery of new drug candidates with unknown
bioactivities. However, the design of dipeptide mimetic com-
pounds implanted with indazole, benzothiazole, and fluorene
frameworks for medicinal purpose has been less recognized, and
only very few reports describe the synthesis of related com-
pounds.” Therefore, the development of a facile approach to access
these novel targets with structural diversity is highly desirable and
valuable for medicinal chemistry and drug discovery.

In view of the prominent merits of diversity-oriented synthesis
(DOS)** and microwave-assisted reactions (MW),** we have a
great interest in the synthesis of small molecules with potential
bioactivities under microwave irradiation.”® As a continuous
effort, we report a facile diversity-oriented synthesis of dipeptide
mimetic compounds 3 embedded with bioactive structural motifs
via microwave-assisted reactions between 4-arylidene-2-pheny-
loxazol-5(4H)-ones 1 (Figure 1) and various amines 2 to provide
a library of novel peptide mimetic molecules (Scheme 1).

B RESULTS AND DISCUSSION

An appropriate reaction media is of crucial importance in the
successful microwave-promoted organic transformations. Thus,
the initial attempt to perform a microwave-assisted condensation
reaction of 4-(4-chlorobenzylidene)-2-phenyloxazol-5(4H)-one
1{2} with 1H-indazol-S-amine 2{1} was focused on the optimi-
zation of the reaction conditions (Table 1). Screening of the
solvents for the synthesis of 3{2,1} revealed that glycol turned
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out to be an appropriate media, which provided not only a faster
reaction time, but also a higher yield than other solvents
examined (Entries 1—S5). Interestingly, the use of either acetic
acid or water as the reaction media produced only a trace amount
of the desired products, probably because acetic acid deactivated
the nucleophilicity of the amine by protonation and water might
undergo hydrolysis with 1{2}. The examination of the reaction
temperature led to a regulation that the reaction of 1{2} and
2{1} proceeded more smoothly at an elevated temperature
because the reaction became much faster and cleaner after
increasing the temperature from 90 to 120 °C (Entries 5—8).
However, no improvement in the yield was realized when the
temperature was further increased to 130 °C (Entry 9). Thus, the
most suitable reaction temperature was assigned to be 120 °C.

With the optimal reaction conditions in hand, the generality of
the protocol was explored (Table 2). A variety of structurally
diverse 4-arylidene-2-phenyloxazol-5(4H)-ones 1 bearing dif-
ferent substituents, including electron-withdrawing and electron-
donating groups on the aromatic ring, were reacted with
1H-indazol-S-amine 2{1} to furnish N-(1-(1H-indazol-S-
ylcarbamoyl)-2-arylvinyl )benzamide 3{n,1}, a novel class of
dipeptide mimetic compounds containing the indazole moiety.
As illustrated in Table 2 (Entries 1—9), substrates 1 with either
electronically poor or rich aryl substituents were well tolerated
and participated in the clean reactions within 10—18 min,
giving rise to the desired dipeptide derivatives 3{n,1} in high
yields ranging from 70% to 83%.

dx.doi.org/10.1021/co1000458 |ACS Comb. Sci. 2011, 13, 147-153
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Scheme 1. Synthesis of Dipeptide Mimetic Compounds 3
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Table 1. Optimization of Reaction Conditions for the
Synthesis of 3{2,1}"

Entry Solvent T/°C Time/min Yield®/%
1 EtOH 110 20 38
2 HOAc 110 30 trace
3 water 110 30 trace
4 DMF 110 18 SS
S glycol 110 15 73
6 glycol 90 20 48
7 glycol 100 20 62
8 glycol 120 12 81
9 glycol 130 12 80

“Unless otherwise specified, all the reactions were carried out in the
presence of 1 mmol of 1{2}, 1 mmol of 2{1} in 2 mL of solvent under
MW at the maximum power of 350 W. ” Isolated yields.

Moreover, 2-methylbenzo[d]thiazol-5-amine 2{2} and 9H-
fluoren-2-amine 2{3} were employed to react with a variety of
substrates 1 bearing either an electronically poor or rich aromatic
ring for the synthesis of another two series of dipeptide deriva-
tives containing thiazole and fluorine motifs. Delightfully, the
two series of N-(1-(2-methylbenzo|[d]thiazol-S-ylcarbamoyl)-2-
arylvinyl)benzamide 3{n,2} (Table 2, entries 10—17) and
N-(1-(9H-fluoren-7-ylcarbamoyl)-2-arylvinyl )benzamide 3{n,3}
(Table 2, entries 18—28) were readily generated under the opti-
mized conditions. Notably, in all these cases, the reactions pro-
ceeded smoothly to give the corresponding dipeptide derivatives
3{n,2} and 3{n,3} in good yields of 68 —81% within 12— 18 min. As
such, this protocol enables a library of novel dipeptide mimetic com-
pounds containing indazole, benzothiazole, and fluorene frame-
works to be easily prepared in a structurally diverse manner.

To further examine the scope of the microwave-assisted con-
densation reaction, and to obtain more structurally diverse dipep-
tide mimetic compounds, two aliphatic amines including metha-
namine 2{4} and cyclopropanamine 2{5} were employed to
react with representative substrates of type 1 (Table 3). As we
anticipated, a number of N-(1-(methylcarbamoyl)-2-arylvinyl)-
benzamide 3{n,4} and N-(1-(cyclopropylcarbamoyl)-2-arylvinyl)-
benzamide 3{n,5} were successfully prepared under the similar
reaction conditions in high yields of 65—719% within 10— 18 min.
These results, together with those presented in Table 2, lead to a
conclusion that a wide scope of substrates could be accommodated
in this reaction. In comparison with the similar reaction types re-
ported previously,”*” which were conducted either under traditional
heating conditions or with limited amine substrates, thereby suffered
from narrow substrate scope, long reaction time, and unsatisfactory
conversion in some cases, this approach offers a global and efficient
shortcut to dipeptide analogues containing small molecular skele-
tons accompanied by the prominent advantages of a wider substrate
scope, shorter reaction time, and higher yields.

To survey the possible bioactivity of these novel dipeptide
mimetic analogues, a few of the synthesized compounds 3 con-
taining indazole, benzothiazole, and fluorene skeletons were
subjected to the preliminary evaluation on their in vitro cytotoxic
activity, which was represented as the inhibition rate of the tested
compounds to colon carcinoma cell line SW1116. As illustrated
in Table 4, all the tested compounds at the concentration of
10 ug/mL exhibited significant or moderate cytotoxicity to
SW1116 cells with an inhibition rate varing from 6.8% to
52.8%. Notably, five of the tested compounds which include
3{6,1}, 3{3,3}, 3{11,3}, 3{5,3}, and 3{13,3} (Entries 4, 14—15
and 17—18) showed higher inhibition rates than doxorubicin
hydrochloride (Entry 22), a powerful anticancer drug that was
utilized as a positive control.

dx.doi.org/10.1021/co1000458 |ACS Comb. Sci. 2011, 13, 147-153
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Table 2. DOS of Dipeptide Mimetic Compounds 3 from Amine 2{1-3}"

Entry 2 Product 3 Ar= Time /min  Yield”%

3(1,1} 4-FCoH, 12 77
2 OxPh 302.1) 4-CIC4H, 12 81
3 NH, HN. _CH—Ar 351 4-NOLCeH,y 10 83
4 HNIO 34,1} 3-NO,CeHy 12 75
5 351} CHs 12 73
6 N-NH 3(6,1) 4-CHyCeH, 12 74
7 2(1 \-NH 3(7.1}  3.4-(CH;0),CeH; 15 71
8 3{n i1} 3{8.1} 3,4,5-(CH;0);CHy 18 70
9 3{9,1} Benzo[d][1,3]dioxo0l-5-yl 15 74
10 Os_Ph 3{2.2} 4-CICH, 12 80
11 NH, HNICH_Ar 3(3.2} 4-NO,CH, 12 81
12 o Yo 3{(10,2} 3-BrCqHy 12 73
13 3(11,2} 2-CICgH, 15 72
14 N)/s 3{12,2} 2.4-Cl,CeHs 12 73
15 HC N>\,S 3(6,2) 4-CH;CH, 15 70
16 22y HC 3(132) 4-CH;0CH, 15 74
17 3{n2} 3{82)  3.4.5-(CH;0)CeH, 15 7
18 3(2,3} 4-CICgH, 12 78
19 O _Ph 3{14.3) 4-BrCgHy 12 80
20 NH, jN/ Chpr 333 4-NO,CH, 12 77
21 I 3(11,3} 2-CIC4H,4 15 73
22 O HN™ ~0O 3(12,3) 2.4-Cl,CeHs 15 71
23 . O 3(5.3) CoHs 15 74
24 Q . 3(6,3) 4-CH;CgH, 15 70
25 O 3(13.3) 4-CH;0CH, 15 71
26 2 3(7.3} 3,4-(CH;0),C4Hs 18 72
27 3{n 3} 3{9.3) Benzo[d][1.3]dioxol-5-yl 15 70
28 3{15,3} Thiophen-2-yl 18 68

“Unless otherwise specified, all the reactions were carried out in the presence of 1 mmol of 1, 1 mmol of 2{1—3} in 2 mL of glycol under MW at 120 °C

with the maximum power of 350 W. ” Isolated yields.

Table 3. DOS of Dipeptide Mimetic Compounds 3 from Amine 2{4-5}"

Entry 2 Product 3 Ar= Time /min  Yield"/%
1 OYP'“ 3{2,4} 4-CICgH,4 12 69
2 HyC—NH, HNICH_” 30124} 2.4-CLCeHs 15 67
3 204} HNT0 3{9.4} Benzo[d][1,3]dioxol-5-yl 18 65
CHs
4 3tnd) 3{16,4) 4-(CH;3),NCgH, 15 66
5 N 3(2,5) 4-CICsH, 10 68
CH—
6 NH2 HNI A 3{14,5} 4-BrCqHy 12 70
7 *i © 3{5.5) CeHs 15 69
8 205} 15 71
3{16,5} 4-(CH;3),NCgH,4
3{n5)

“Unless otherwise specified, all the reactions were carried out in the presence of 1 mmol of 1, 1 mmol of 2{4} or 2{5} in 2 mL of glycol under MW at

120 °C with the maximum power of 350 W. ” Isolated yields.

150

dx.doi.org/10.1021/co1000458 |ACS Comb. Sci. 2011, 13, 147-153



ACS Combinatorial Science

Table 4. Preliminary Evaluation on the Cytotoxicity of the
Selected Compounds 3°

Entry  Compounds’ Ar= Inhibition
rate /%
1 Oy Ph 3(1,1} 4-FCgHy 19.1£2.2
HN. _CH—Ar
2 I 33,1} 4-NO,CgH, 32,623
HN o
3 34,1} 3-NO,CeHy 34.1£2.0
4 { 3{6,1} 4-CH;C4H, 40.1:33
N-NH
5 3n ) 3{8,1} 3.4,5-(CH30);C¢H, 24.3+1.3
6 OYPh 322} 4-CIC¢H, 12.5¢1.2
HN. _CH—Ar
7 3{102} 3-BrCgH, 9.9+0.5
HN™ O
8 3{11,2} 2-CIC¢Hy 11.1£1.0
9 N 3{6,2} 4-CH3CgH,y 12.9+1.2
\ s °
10 HsC 3{132} 4-CH;0C¢H4 6.8+0.5
11 3{n2} 3{82} 3,4,5-(CH30);CeH, 23.5:1.6
12 3{2,3} 4-CIC¢Hy 19.320.5
13 3{14,3} 4-BrC¢Hy 24.3:2.7
14 Og_Ph 3(33} 4-NO,C¢Hy 52.8+1.1
HN__CH—Ar
15 I 3(11,3) 2-CIC4H, 37.3:3.5
HN
16 © 30123} 2.4-CLColls 342:2.8
17 p 3(5.3) CeHs 43.1:1.7
18 Q 3{/3,3} 4-CH;0C¢H4 52.10.9
19 3{n3} 3(7.3} 3,4-(CH;0),CoHs 28.2+3.1
20 3{9,3) Benzo[d][1.3]dioxol-5-yl 25.1x1.5
21 3{153} Thiophen-2-yl 33.61£2.3
22 Doxorubicin 37.0+1.3
hydrochloride®

“The cytotoxicity of the tested compounds was represented as inhibi-
tion rate (mean =+ S.D., n = 3) on SW1116 cells. Y The concentration of
the tested compounds is 10 #g/mL. “ Doxorubicin hydrochloride was
used as a positive control.

To further understand the dose-activity relationships, nine
selected active compounds 3 were evaluated on their cytotoxicity
toward SW1116 cells at three different concentrations of 0.1, 1,
and 10 ug/mL (Table 5). The results suggested that nearly all the
selected compounds in the three concentrations inhibited the
proliferation of SW1116 cells. Most of the selected compounds at
the concentration of 10 ©g/mL had the highest cytotoxic activity
for SW1116 cells. Among them, compounds 3{4,1}, 3{6,1},
3{S5,3}, 3{13,3}, and 3{15,3} exhibited a tendency of dose-
dependent cytotoxic activity since their inhibition rates went up
with the increase of dosage. On the contrary, the inhibition rates
of compounds 3{3,3} and 3{12,3} went down as the concentra-
tion was increased from 0.1 to 10 xg/mL. With regard to the
positive control, doxorubicin hydrochloride, it displayed a posi-
tive dose-dependent cytotoxicity toward SW1116 cells. It is
surprising that most of the selective active compounds, except
3{6,1} and 3{15,3}, exhibited a much stronger inhibitory effect
on the growth of SW1116 cells than the positive control at the
same concentration of 0.1 wg/mL. It is encouraging that five of
the selected active compounds showed more remarkable cyto-
toxicity for SW1116 cells than doxorubicin hydrochloride at the
same concentration of 1 #g/mL. Therefore, these results indicate

Table 5. Dose-Activity Relationships for Selected Active
Compounds 3 on Their Cytotoxicity”

Inhibition rate /%

Entry Compounds 0.1 ug/mL  1ug/mL 10 ug/mL
1 3{31} 19.1 £24 33+21 326+23
2 3{4,1} 73+09 88+£13 34.1+2.0
3 3{6,1} 01+00 40£08 40.1+33
4 3{33) 572431 497407 528+ 1.1
S 3{11,3} 475+ 42 48.1+45 37.3+35
6 3{12,3} 46.5+32 44.0+40 342+28
7 3{53) 165+30 315+29 431417
8  3{133) 215405 354+36 52.1+09
9 3{153} 3008 101+£19 33.6+£23

10 doxorubicin hydrochloride’ 5.6 +27 132+27 370413

“The cytotoxicity of the selected active compounds was represented as
inhibition rate (mean + S.D., n = 3) on SW1116 cells. ” Doxorubicin
hydrochloride was used as a positive control.

that these novel dipeptide derivatives, with potent cytotoxicity,
might become promising anticancer drug candidates after fur-
ther investigations on the mechanism of their pharmacological
actions.

B CONCLUSION

In summary, we have accomplished a diversity-oriented synthe-
sis of dipeptide mimetic compounds 3 embedded with bioactive
moieties of small molecules via microwave-assisted reactions
between various 4-arylidene-2-phenyloxazol-S(4H)-ones 1, bear-
ing either electronically poor or rich aryl substituents, and a wide
range of amines 2 including aliphatic, aromatic, and heteroaro-
matic ones. This synthetic approach has the prominent features
of high efficiency, good yields, operational simplicity, as well as
broad scope of substrate tolerance, leading to a facile and
straightforward access to dipeptide analogues with potential
bioactivities. Moreover, the preliminary evaluation on the cyto-
toxic activity of this type of dipeptide derivatives 3 has resulted in
the finding of five compounds with stronger cytotoxicity than
doxorubicin hydrochloride at the concentration of 10 g/mL.
Therefore, this work not only provides plenty of novel dipeptide
mimetic compounds with structural diversity for further bioassay,
but also enriches the research contents of the related fields.

B EXPERIMENTAL SECTION

General Procedure for the Synthesis of Compounds 3. Ina
10 mL Emrys reaction vial, a 4-arylmethylene-2-phenyloxazol-S(4H)-
one (1, 1 mmol), amine (2{I—S5}, 1 mmol), and ethylene glycol (2 mL)
were mixed, and then the vial was capped. The mixture was heated for a
given time at 120 °C under microwave irradiation (initial power 150 W
and maximum power 350 W). Upon completion, monitored by TLC,
the reaction mixture was cooled to room temperature and poured into
cold water. The solid product was collected by Buchner filtration
and purified by flash column chromatography (silica gel, mixtures of
petroleum ether/acetic ester, S:1, v/v) to afford the desired pure
dipeptide mimetic compounds 3.

Selected Examples . N-(1-(1H-indazol-5-ylcarbamoyl)-2-(3,4-
dimethoxyphenyl)vinyl)lbenzamide (3{7,1}). White solid, mp: 225—
229 °C. IR (KBr, v, cm™'): 3165, 3047, 3012, 2945, 2877, 1687, 1636,
1620, 1516, 1399, 1270, 1217, 1135, 1033, 844, 817, 767, 745, 697.
"H NMR (400 MHz, DMSO-d;): 12.99 (1H, s, NH), 10.06 (2H, s, 2NH),

dx.doi.org/10.1021/co1000458 |ACS Comb. Sci. 2011, 13, 147-153



ACS Combinatorial Science

8.18 (1H, s, -N=CH), 8.09 (2H, d, ] = 7.6 Hz, ArH), 8.04 (1H, s, ArH),
7.60 (2H, d, ] = 8.0 Hz, ArH), 7.55—7.47 (3H, m, ArH), 7.31 (1H,
s, =CH), 7.24—7.20 (2H, m, ArH), 6.99 (1H, d, ] = 8.4 Hz, ArH), 3.76
(3H, s, -OCHj), 3.55 (3H, s, -OCH;). "*C NMR (100 MHz, DMSO-
dg): 165.9, 164.3, 149.4, 148.3, 146.4, 137.0, 133.6, 133.4, 132.2, 131.7,
129.3,128.7,128.3,127.9, 126.9 123.5, 122.7,121.5, 112.5, 111.6, 111.0,
109.8, 55.6, 55.1. HRMS (ESI): m/z caled for C,sH,3N,O,: 443.1714
[M+H]"; found: 443.1731 [M+H] ™.

N-(1-(2-methylbenzo[d]thiazol-5-ylcarbamoyl)-2-p-tolylvinyl)-
benzamide (3{6,2}). Pale yellow solid, mp: 255—258 °C. IR (KBr,
v, cm” 1): 3230, 3067, 1646, 1576, 1520, 1466, 1323, 1294, 1256,
1183, 804, 696. "H NMR (400 MHz, DMSO-d): 10.38 (1H, s, NH),
10.13 (1H, s, NH), 8.39 (1H, s, ArH), 8.04 (2H, d, ] = 7.6 Hz, ArH),
7.95 (1H, d, ] = 8.4 Hz, ArH), 7.73 (1H, d, ] = 8.4 Hz, ArH),
7.62—7.51 (SH, m, ArH), 7.21 (2H, d, ] = 7.6 Hz, ArH), 7.17 (1H, s,
=CH), 2.79 (3H, s, —CHj,), 2.31 (3H, s, —CHj3). '*C NMR (100
MHz, DMSO-dy): 167.7, 164.6. 153.4, 138.4, 137.8, 136.4, 133.6,
133.5, 133.1, 131.7, 131.4, 130.1, 129.6, 129.5, 129.1, 128.7, 128.3,
127.9,121.5,118.1,112.9, 112.7,20.9, 19.8. HRMS (ESI): m/z calcd
for C,5sH,,N30,S: 428.1428 [M+H]"; found: 428.1442 [M+H] ™.

N-(1-(9H-fluoren-7-ylcarbamoyl)-2-(4-nitrophenyl)vinyl)benzamide
(3{3,3}). Yellow solid, mp: 285—287 °C. IR (KBr, v, cm '): 3257,
3107, 2944, 1637, 1616, 1547, 1519, 1466, 1343, 1317, 1256, 865, 802,
768, 736, 712. "H NMR (400 MHz, DMSO-dy): 10.47 (1H, s, NH),
10.34 (1H,s,NH), 8.27 (2H, d, ] = 8.8 Hz, ArH), 8.07 (1H, s, ArH), 8.03
(2H, d, ] = 7.6 Hz, ArH), 7.89 (2H, d, ] = 8.8 Hz, ArH), 7.85 (2H, t, ] =
7.6 Hz, ArH), 7.73 (1H, d, ] = 7.6 Hz, ArH), 7.65—7.52 (4H, m, ArH),
7.37 (1H, t, ] = 7.6 Hz, ArH), 7.28 (1H, t, ] = 7.6 Hz, ArH), 7.18 (1H, s,
=CH), 3.93 (2H, s, —CH,). >*C NMR (100 MHz, DMSO-ds): 166.0,
163.9, 146.5,143.6,142.9, 141.6, 141.0, 138.2, 136.6, 134.6, 133.2, 132.0,
130.3,128.4,128.0,126.7, 126.2, 125.0, 124.5,123.7,120.0, 119.5, 118.8,
116.7, 36.5. HRMS (ESI): m/z caled for Cy0H,,N;04: 476.1605
[M+H]"; found: 476.1606 [M+H] ™.

N-(1-(methylcarbamoyl)-2-(2,4-dichlorophenyl)vinyl)benzamide
(3{12,4}). Pale yellow solid, mp: 218—219 °C. IR (KBr, ¥, cm '):
3313, 3238, 3067, 1637, 1551, 1483, 1279, 868, 788, 693. '"H NMR
(400 MHz, DMSO-de): 9.91 (1H, s, NH), 8.24 (1H, d, ] = 4.4 Hz, NH),
791 (2H, d, J = 7.6 Hz, ArH), 7.70 (1H, s, ArH), 7.57—7.47 (4H, m,
ArH), 7.37 (1H, d, ] = 8.4 Hz, ArH), 7.16 (1H, s, =CH), 2.70 (3H, d,
J = 4.4 Hz, —CHj,). *C NMR (100 MHz, DMSO-dg): 164.8, 134.0,
133.5,133.3,132.1,131.7,130.8,130.6, 128.9, 128.2, 127.8,127.3, 112.7,
26.3. HRMS (ESI): m/z caled for C,;H;,C,N,O,Na: 371.0325
[M+Na]™; found: 371.0326 [M-+Na] ™.

N-(1-(cyclopropylcarbamoyl)-2-(4-chlorophenyl)vinyl)benzamide
(3{2,5}). White solid, mp: 211—212 °C. IR (KBr, v, cm '): 3231,
2998, 1669, 1644, 1524, 1486, 1311, 887, 810, 714. "H NMR (400 MHz,
DMSO-d,): 9.87 (1H,s,NH), 8.23 (1H, d, J = 4.0 Hz, NH), 7.97 (2H, d,
J = 7.6 Hz, ArH), 7.59—7.48 (5H, m, ArH), 7.41 (2H, d, ] = 8.8 Hz,
ArH), 7.03 (1H, s, =CH), 2.78—2.73 (1H, m, —CH), 0.68—0.63 (2H,
m, —CH,), 0.54—0.51 (2H, m, —CH,). ">*C NMR (100 MHz, DMSO-
dg): 166.3, 133.6, 133.4, 132.7, 131.6, 131.1, 130.8, 128.4, 128.3, 127.9,
126.4, 112.7,23.0, 5.7. HRMS (ESI): m/z caled for C;oH;,CIN,O,Na:
363.0871 [M+Na]"; found: 363.0880 [M+Na] ™.

Cytotoxic Assay to Colon Carcinoma Cell Line SW1116.
SW1116 cell was maintained in RMPI 1640 (HyClone) with 10% fetal
bovine serum (FBS), 50 ug/mL streptomycin, and 50 ug/mL of
penicillin in a humidified atmosphere of 5% CO, at 37 °C. The
cytotoxicity of the tested compounds 3 to SW1116 cells was assayed
using the MTT (methyl thiazolyl tetrazolium) method. Briefly, SW1116
cells were collected and seeded in 96-well plates at a density of 4.5 x
10° cells/mL. After incubation in a humidified atmosphere of 5% CO, at
37 °C for 24 h, cells were exposed to fresh 1640 medium containing
tested compounds in the concentration of 10 tg/mL or three different
concentrations of 0.1, 1, and 10 #g/mL at 37 °C and allowed to culture

for another 24 h. The fresh 1640 medium containing no tested
compounds was used as the blank control. An aliquot of 20 uL of
MTT tetrazolium salt dissolved in Hank's balanced salt solution at a final
concentration of S mg/mL was added to each well and incubated in the
CO, incubator for 4 h. Finally, the medium was aspirated from each well
and 150 4L of DMSO was added to dissolve the formazan crystals. The
absorbance of each well was obtained using a Dynatech MRS000 plate
counter at a wavelength of 570 nm. The inhibition rate was calculated
according to the following formula: Inhibition rate = (ODs70 plank control
— OD570 tested compounds) / ODs70 blank control X 100%, where OD stands
for optical density at 570 nm.
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© supporting Information. Experimental procedures, char-
acterization data, and "H and ">C NMR spectra of compounds 3.
This material is available free of charge via the Internet at http://
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