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 Cancer is a large family of diseases resulting from 

uncontrolled cell growth.
1
 Gene mutations, one of the causes of 

abnormal cell growth, are induced by DNA damage as a result 

of exposure to carcinogens, such as chemicals, viruses, 

ultraviolet light, and radicals.2-5 Another cause of 

carcinogenesis is aberrant activation of cell signaling pathways 

involving hormones, cytokines, and chemokines.
6-8

 Among 
them, nuclear factor-κB (NF-κB), an inducible transcription 

factor, is present in an inactive form in the cytoplasm in most 

cell types.
9-11

 Upon activation by external stimuli or abnormal 

signaling, NF-κB translocates to the nucleus and binds DNA. 

NF-κB binding to DNA regulates the expression of genes 

related to inflammation and cell growth.12,13 In various types of 

human cancer, dysregulated NF-κB specifically modulates the 

transcription of genes controlling cell survival, expression of 

cell adhesion molecules, cell differentiation, and cell growth. 

Therefore, it has been suggested that the inhibitors of NF-κB 

function might also be useful for developing antitumor 

agents.
14-16

 

As part of our continuous efforts to design and develop 

novel scaffolds for anticancer activity and NF-κB inhibitory 

activity,
17-21

 we recently reported a series of novel indoline-2-

carboxylic acid N-(substituted)phenylamide derivatives
21 

and 

explored their NF-κB inhibitory activities and cytotoxicity 

against various human cancer cell lines.  

 
Figure 1. (a) Biologically active scaffolds of benzofuran and 

dihydrobenzofuran (b) Structures of chroman, indoline, 2,3-

dihydrobenzofuran, and benzofuran moieties.. 
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With the aim of developing novel scaffolds as anticancer agents and inhibitors of NF-κB 

activity, 60 novel benzofuran- and 2,3-dihydrobenzofuran-2-carboxylic acid N-

(substituted)phenylamide derivatives (1a–s, 2a–k, 3a–s, and 4a–k) were designed and 

synthesized from the reference lead compound KL-1156, which is an inhibitor of NF-κB 

translocation to the nucleus in LPS-stimulated RAW 264.7 macrophage cells. The novel 

benzofuran- and 2,3-dihydrobenzofuran-2-carboxamide derivatives exhibited potent cytotoxic 

activities (measured by the sulforhodamine B assay) at low micromolar concentrations against

six human cancer cell lines: ACHN (renal), HCT15 (colon), MM231 (breast), NUGC-3 

(gastric), NCI-H23 (lung), and PC-3 (prostate). In addition, these compounds also inhibited 
LPS-induced NF-κB transcriptional activity. The +M effect and hydrophobic groups on the N-

phenyl ring potentiated the anticancer activity and NF-κB inhibitory activity, respectively. 

However, according to the results of structure–activity relationship studies, only benzofuran-2-

carboxylic acid N-(4′-hydroxy)phenylamide (3m) was the lead scaffold with both an outstanding 

anticancer activity and NF-κB inhibitory activity. This novel lead scaffold may be helpful for 

investigation of new anticancer agents that act through inactivation of NF-κB. 

s2015 Elsevier Ltd. All rights reserved.
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Scheme 1. General methods to prepare carboxamide derivatives. Reagents and conditions: (a) m-CPBA, DCM, 6 h then K2CO3, 

MeOH, 12 h, 87%; (b) TEMPO, ΚBr, aq. NaOCl, THF, saturated aq. NaHCO3, 3 h, 69%; (c) CDI, Ar-NH2, THF, 12 h, 5–95%.  

 
These derivatives were designed on the basis of the parent lead 

compound KL-1156, an inhibitor of NF-κB translocation to the 

nucleus in LPS-stimulated RAW 264.7 macrophage cells;
17

 the 

synthesized compounds exhibited outstanding inhibitory 

effects on NF-κB activation as well as anticancer activities in 

comparison with KL-1154. Those indoline derivatives that had 

NF-κB inhibitory activity generally also exhibited cytotoxicity, 

although it was not directly proportional to their NF-κB 

inhibitory activity.
21

 

The core structures of benzofuran and dihydrobenzofuran 

are a class of most important heterocyclic motifs prevailing in 

natural products with pharmacological potential. For instance, 

griseofulvin and its analogs have been found to exhibit 

antiviral and anticancer activities.
22-24

 The 

cyclopenta[b]benzofuran silvestrol, shown in Figure 1(a), is a 

very potent cytotoxic natural product against several human 

cancer cell lines.
25-27

 Therefore, in this study we have designed 

and synthesized novel scaffolds of benzofuran- and 2,3-
dihydrobenzofuran-2-carboxylic acid N-(substituted) phenyl 

amide derivatives (I and II as shown in Figure 1(b)) to 

identify the compounds exhibiting most potent anticancer and 

NF-κB inhibitory activities. To establish the structure–activity 

relationships (SAR), various substituents (H, NO2, CH3, OCH3, 

OH, Cl, and CF3) were introduced into the N-phenyl rings of 

the target compounds according to their electronic and 

hydrophobic characteristics. The positional effects of the 

substituents were also explored by examining biological 

activities of the compounds with substituents at various 

positions (2-; 3-; 4-; 3,4-; 3,5-; and 2,5-) on the phenyl ring. 

To obtain 2,3-dihydrobenzofuran-2-carboxylic acid N-

(substituted)phenyl amides (1a–s and 2a–k), we used 

commercially available 2-allylphenol, which undergoes 

epoxidative cyclization upon treatment with m-CPBA; this 

reaction provided 6 in 87% yield. Among various oxidation 

conditions for the conversion of alcohol 6 to carboxylic acid 7, 

the condition using TEMPO and NaOCl in tetrahydrofuran 
afforded 2,3-dihydrobenzofuran-2-carboxylic acid 7 in 69% 

yield within 3 h.28 After oxidation, 2,3-dihydrobenzofuran-2-

carboxylic acid N-(substituted)phenyl amide derivatives (1a–s 

and 2a–k) were obtained by using the coupling reagent 1,1′-

carbonyldiimidazole (CDI)
 29

 in anhydrous tetrahydrofuran 

with aniline and its derivatives (which have various 

substituents such as H, NO2, CH3, OCH3, OH, Cl, and CF3 

groups; Scheme 1). In a similar fashion, benzofuran-2-

carboxylic acid N-(substituted)phenyl amide derivatives (3a–s 

and 4a–k) were synthesized from commercially available 

benzofuran-2-carboxylic acid (8) (Scheme 1). The newly 

synthesized library of benzofuran and 2,3-dihydrobenzofuran 

carboxamides (1a–s, 2a–k, 3a–s, and 4a–k) was evaluated for 

in vitro cytotoxicity against human cancer cell lines ACHN 

(renal), HCT15 (colon), MM231 (breast), NUGC-3 (gastric), 

NCI-H23 (lung), and PC-3 (prostate) by using sulforhodamine 

B (SRB) assay30 (Tables 1 and 2); KL-1156, pyrrolidine 

dithiocarbamate (PDTC)
17

, and doxorubicin (ADR) were used 

as reference compounds. Only some of the derivatives 
exhibited considerable biological activities in these cell lines. 

Among 2,3-dihydrobenzofuran derivatives (1a–s and 2a–k), 

compound 1p bearing 4′-Cl on the N-phenyl ring showed 

moderate cytotoxicity only against HCT15 cell line. As shown 

in Table 1, cytotoxicties of some 2,3-dihydrobenzofuran-2-

carboxamdie derivatives against PC-3 cell line were more 

potent than those against other tested cell lines. In particular, 

2,3-dihydrobenzofuran-2-carboxylic acid N-(4′-

nitrophenyl)amide (1d) and 2,3-dihydrobenzofuran-2-

carboxylic acid N-(3′-hydroxyphenyl)amide (1l) exhibited very 

promising cytotoxicity against PC-3 cell line with GI50 values 

of 1.86 and 3.97 µM, respectively. Compounds 1s, 2a, and 2f 
also had moderate cytotoxicity against PC-3 cells (60%, 55%, 

and 38% cell viability at 10 µM, respectively). Compound 1l 

was also mildly cytotoxic against MM231 (63% cell viability 

at 10 µM) and NCI-H23 cell lines (60% cell viability at 10 

µM). 

In contrast to series 1 and 2, benzofuran-2-carboxylic acid 
N-(substituted)phenyl amide derivatives (3a–s and 4a–k) 

generally showed low cytotoxicity, with the exception of 

benzofuran-2-carboxylic acid N-(4′-hydroxyphenyl)amide 

(3m), benzofuran-2-carboxylic acid N-(2′-

hydroxyphenyl)amide (3k), and benzofuran-2-carboxylic acid 

N-(2′-chlorophenyl)amide (3o) (Table 2). Compound 3m 

exhibited outstanding growth inhibitory activity against all 

tested cancer cell lines with GI50 values of 2.74 µM (ACHN), 

2.37 µM (HCT15), 2.20 µM (MM231), 2.48 µM (NUGC-3), 

5.86 µM (NCI-H23), and 2.68 µM (PC-3). At 10 µM 

concentration, compound 3k showed 58% HCT15 cell viability 

and compound 3o also exhibited moderate anticancer activities 
against HCT15 and NCI-H23 cell lines (52% and 61% cell 

viability, respectively). 



  

 

Table 1. Anticancer activities of 2,3-dihydrobenzofuran derivatives against six human cancer cell lines. 
 

 

Substituents 

No. 

% cell viability at 10 µM 

R1 R2 R3 R4 ACHN HCT15 MM231 NCI-H23 NUGC-3 
PC-3 

a
(GI50) 

H H H H 1a 95±4 88±4 101±6 93±4 87±3 92±5 

NO2 H H H 1b 108±4 94±5 92±2 97±4 89±5 89±3 

H NO2 H H 1c 109±9 83±2 92±8 95±3 83±4 77±8 

H H NO2 H 1d 93±7 81±6 85±2 77±4 86±5 10±5 

(1.86 µµµµM) 

CH3 H H H 1e 108±3 88±8 103±7 91±4 91±1 87±5 

H CH3 H H 1f 145±8  99±1 95±6 98±1 108±2 96±9 

H H CH3 H 1g 134±9 100±1 96±5 105±1 112±3 80±4 

OCH3 H H H 1h 134±5 100±2 89±5 111±1 111±5 88±9 

H OCH3 H H 1i 135±6 99±2 80±8 102±2 106±2 89±8 

H H OCH3 H 1j 140±5 89±3 94±4 102±2 108±6 81±3 

OH H H H 1k 134±7 102±1 83±5 102±9 103±3 109±6 

H OH H H 1l 125±6 97±3 63±3 60±8 110±7 4±4 

(3.97 µµµµM) 

H H OH H 1m 122±4 88±6 91±3 106±3 102±4 98±7 

Cl H H H 1n 87±5 102±1 81±7 104±4 104±6 96±8 

H Cl H H 1o 134±6 97±2 80±3 101±3 101±4 91±6 

H H Cl H 1p 143±4 55±4 100±6 89±2 100±2 71±6 

CF3 H H H 1q 136±7 98±2 98±6 102±1 103±7 74±8 

H CF3 H H 1r 134±3 95±4 102±3 100±1 93±9 69±8 

H H CF3 H 1s 124±3 96±5 82±7 97±1 99±6 60±5 

CH3 H H CH3 2a 129±6 88±3 88±5 103±1 81±4 55±3 

H CH3 H CH3 2b 136±3 91±8 97±6 97±5 95±6 94±7 

H CH3 CH3 H 2c 137±6 97±2 86±9 92±1 99±5 94±6 

OCH3 H H OCH3 2d 126±5 97±4 89±5 99±5 95±7 81±7 

H OCH3 H OCH3 2e 123±3 91±4 78±7 95±5 96±2 73±4 

H OCH3 OCH3 H 2f 127±1 92±3 71±4 101±5 87±3 38±4 

Cl H H Cl 2g 101±4 77±4 74±3 90±3 105±5 84±3 

H Cl H Cl 2h 89±6 98±6 89±7 99±2 114±2 89±6 

H Cl Cl H 2i 109±3  88±6 98±7 94±3 107±3 99±9 

CF3 H H CF3 2j 105±4 81±6 98±6 87±9 99±4 88±5 

H CF3 H CF3 2k 94±9 92±5 105±6 92±3 105±5 96±7 

KL-1156 (Ref.) 109±3 105±7  81±5 86±3 99±7 90±10 

ADR             
a
GI50                   0.20 0.45 0.56 0.40 0.19 0.91 

PDTC           
a
GI50 0.23 0.13 0.16 0.10 0.14 0.17 

a
 GI50 values are means of three experiments and correspond to the agent’s concentration causing a 50% decrease in net cell growth. 

To explore the SAR towards potent cytotoxic activities of 

anticancer agents against the six cancer cell lines, we 

substituted various groups (R1, R2, R3, and R4) on the planar N-

phenyl ring of the carboxamide functionality. We observed 

that derivatives containing positive mesomeric effect (+M 

effect) groups such as hydroxyl (-OH), methoxy (-OCH3), and 

chloro (-Cl) groups exhibited very promising anticancer 

activities on tested cancer cell lines (Tables 1 and 2). For 

instance, compounds 1l, 1p, 2f, 3k, 3m, and 3o were more 

potent than compounds with other substituents. 



  

Table 2. Anticancer activities of benzofuran derivatives against six human cancer cell lines. 
 

 

 

Substituents 

No. 

% cell viability at 10 µM 

R1 R2 R3 R4 ACHN 
a
(GI50) 

HCT15 
a
(GI50) 

MM231 
a
(GI50) 

NCI-H23 
a
(GI50) 

NUGC-3 
a
(GI50) 

PC-3 
a
(GI50) 

H H H H 3a 89±8 75±1 94±7 98±2 97±6 83±6 

NO2 H H H 3b 91±4 73±4 102±5 95±5 95±4 92±3 

H NO2 H H 3c 93±7 88±4 111±8 99±3 98±5 95±7 

H H NO2 H 3d 94±5 84±4 111±8 101±4 95±4 87±9 

CH3 H H H 3e 106±6 93±5 101±6 89±2 98±6 100±5 

H CH3 H H 3f 93±5 87±1 106±5 101±1 99±3 94±3 

H H CH3 H 3g 96±3 82±3 105±7 104±1 95±3 103±10 

OCH3 H H H 3h 95±5 94±4 97±9 98±2 99±2 106±4 

H OCH3 H H 3i 105±5 87±3 127±9 105±1 99±4 106±8 

H H OCH3 H 3j 109±3 87±5 110±9 101±3 102±2 111±8 

OH H H H 3k 84±2 58±3 85±4 86±5 84±4 68±3 

H OH H H 3l 84±6 85±3 100±9 95±1 87±3 90±10 

H H OH H 3m 10±3 

(2.74 µµµµM) 

18±3 

(2.37 µµµµM) 

-32±1 

(2.20 µµµµM) 

25±2 

(2.48 µµµµM) 

47±3 

(5.86 µµµµM) 

-31±1 

(2.68 µµµµM) 

Cl H H H 3n 76±7 75±4 76±10 91±2 86±1 91±4 

H Cl H H 3o 69±6 52±5 80±9 61±9 83±2 95±1 

H H Cl H 3p 89±3 68±4 96±5 92±1 91±4 84±3 

CF3 H H H 3q 98±2 99±10 114±9 100±2 93±3 95±5 

H CF3 H H 3r 83±10 75±3 105±4 92±2 79±5 96±3 

H H CF3 H 3s 79±2 80±8 89±9 89±2 75±4 74±7 

CH3 H H CH3 4a 82±8 94±4 102±7 94±1 88±3 98±3 

H CH3 H CH3 4b 101±3 79±3 94±6 99±3 93±5 94±4 

H CH3 CH3 H 4c 103±5 95±6 92±5 100±3 91±5 92±4 

OCH3 H H OCH3 4d 102±3 97±3 101±5 103±5 91±3 106±10 

H OCH3 H OCH3 4e 102±2 95±8 106±5 102±4 90±3 92±5 

H OCH3 OCH3 H 4f 99±3 92±5 81±6 102±4 90±3 98±2 

Cl H H Cl 4g 96±3 81±5 101±9 96±4 89±2 97±5 

H Cl H Cl 4h 99±4 95±5 102±3 100±3 93±4 99±8 

H Cl Cl H 4i 95±4 96±5 80±6 100±1 102±5 113±9 

CF3 H H CF3 4j 84±6 88±1 98±10 77±5 89±4 95±6 

H CF3 H CF3 4k 95±5 98±3 98±2 101±6 98±3 110±9 

KL-1156 (Ref.) 109±3 105±7  81±5 86±3 99±7 90±10 

ADR (Ref)  
a
GI50                   0.2 0.45 0.56 0.40 0.19 0.91 

PDTC            
a
GI50 0.23 0.13 0.16 0.10 0.14 0.17 

a
 GI50 values are the means of three experiments and correspond to the agent’s concentration causing a 50% decrease in net cell growth. 

 

Among all 60 derivatives, benzofuran-2-carboxylic acid N-

(4′-hydroxyphenyl)amide (3m) exhibited the most potent 

anticancer activities against all tested human cancer cell lines. 

The growth inhibitory activities were not directly related to the 

number and position of substituents on the N-phenyl ring.  

 



  

Table 3. Inhibition of LPS-induced NF-κB activation by 2,3-dihydrobenzofuran and benzofuran carboxamide derivatives. 

  

Substituents 
No. 

% inhibition at 

30 µM 

(IC50
a
) 

No. 

% inhibition at 

30 µM 

(IC50
a
) R1 R2 R3 R4 

H H H H 1a 10.0  3a 44.0  

NO2 H H H 1b 28.5  3b 25.5  

H NO2 H H 1c 40.0  3c 11.0  

H H NO2 H 1d 34.0  3d 34.5  

CH3 H H H 1e 38.0  3e 46.0  

H CH3 H H 1f 25.0  3f 38.0  

H H CH3 H 1g 34.5  3g 34.5  

OCH3 H H H 1h 29.0  3h 41.0  

H OCH3 H H 1i 16.5  3i 34.5  

H H OCH3 H 1j 22.5  3j 39.5  

OH H H H 1k 20.5  3k 23.0  

H OH H H 1l 17.0  3l 41.0  

H H OH H 1m 18.5  3m 62.0 

Cl H H H 1n 37.5  3n 49.5  

H Cl H H 1o 43.5  3o 37.0  

H H Cl H 1p 41.5  3p 43.0  

CF3 H H H 1q 44.5  3q 57.5 

H CF3 H H 1r 30.5  3r 47.5  

H H CF3 H 1s 41.0  3s 34.5  

CH3 H H CH3 2a 22.0  4a 58.0 

H CH3 H CH3 2b 34.0  4b 70.0 

H CH3 CH3 H 2c 44.5  4c 70.0 

OCH3 H H OCH3 2d 39.5  4d 23.0  

H OCH3 H OCH3 2e 24.0  4e 63.0 

H OCH3 OCH3 H 2f 21.5  4f 40.0  

Cl H H Cl 2g 42.5  4g 36.5  

H Cl H Cl 2h 75.0 4h 20.0  

H Cl Cl H 2i 
65.0 

(23.0 µµµµM) 
4i 40.0  

CF3 H H CF3 2j 34.0  4j 28.5  

H CF3 H CF3 2k 25.0  4k 
51.5 

(34.0 µµµµM) 

KL-1156 (Ref.) IC50 : 37.2 µM 

PDTC (Ref) IC50 : 34.5 µM 

a
IC50 values are means of the concentrations exhibiting 50% inhibition of LPS-induced NF-κB transcriptional activity. 

We were delighted to observe that compounds 1a–s, 2a–k, 

3a–s, and 4a–k exhibited more potent anticancer activities than 

the parent lead compound KL-1156 and reported indoline-2-

carboxylic acid N-(substituted)phenyl amide derivatives.
21

 We 

also evaluated the 60 newly synthesized derivatives of 2,3-

dihydrobenzofuran-2-carboxamide and benzofuran-2-
carboxamide for their inhibitory effects on NF-κB in LPS-

stimulated RAW 264.7 macrophage cells; KL-1156 and 

PDTC were used as reference compounds (Table 3). In series 

1 and 2, 2,3-dihydrobenzofuran-2-carboxylic acid N-(3′,5′-

dichloro phenyl)amide (2h) and 2,3-dihydrobenzofuran-2-

carboxylic N-(3′,4′-dichlorophenyl)amide (2i) showed very 

potent inhibitory activities (IC50 values under 30 µM). In series 

3 and 4, compounds 3m, 3q, 4a, 4b, 4c, 4f, and 4k exhibited in 
particular potent inhibitory activities (IC50 values under 30 

µM) (Table 3). Among all derivatives, 2,3-dihydrobenzofuran-



  

2-carboxylic acid N-(3,5-dichlorophenyl)amide (2h) exhibited 

the most potent NF-κB inhibitory activity (75%). 2,3-
dihydrobenzofuran-2-carboxylic N-(3′,4′-

dichlorophenyl)amide (2i) (65% NF-κB inhibition) was 1.5 

times more potent (IC50: 23.0 µM) than reference compounds 

KL-1156 (IC50: 37.2 µM) and PDTC (IC50: 34.5 µM). Taken 

together, the data of the current study identify several 

derivatives of 1a–s, 2a–k, 3a–s, 4a–k with more potent NF-κB 
inhibitory activities in LPS-stimulated RAW 264.7 cells than 

those of the parent lead compound KL-1156 and PDTC. 

In relation to the SAR towards NF-κB inhibitory activity, 

compounds possessing hydrophobic groups on the N-phenyl 

ring were most potent as NF-κB inhibitors. For instance, di-

chloride, dimethyl, dimethoxy, and trifluoromethyl groups (2i, 
2h, 3q, 4a, 4b, 4c, 4e, and 4k) exhibited most potent NF-κB 

inhibitory activities (Table 3). On the other hand, among the 

compounds having hydrophilic 4′-OH group on the N-phenyl 

ring, only 3m exhibited promising NF-κB inhibitory activity. 

Collectively, the data from the current study indicate that only 

benzofuran-2-carboxylic acid N-(4′-hydroxyphenyl)amide 
(3m) can be considered as a novel derivative for inhibiting the 

transcription factor NF-κB, which also has potent anticancer 

activity against all six human cancer cell lines. Interestingly, 

several of the synthesized novel benzofuran- and 2,3-

dihydrobenzofuran-2-carboxylic acid N-(substituted)phenyl 

amide derivatives exhibited more potent anticancer activities 
and inhibition of NF-κB transcriptional activity than the parent 

reference compound KL-1156.  

In conclusion, a series of novel benzofuran and 2,3-

dihydrobenzofuran-2-carboxylic acid N-(substituted)phenyl 

amide derivatives (1a–s, 2a–k, 3a–s, and 4a–k) was designed 

and synthesized from commercially available starting materials 
via well-known epoxidative cyclization and amidation 

reactions using CDI. We evaluated the in vitro anticancer 

activities of these derivatives against six human cancer cell 

lines. Benzofuran-2-carboxylic acid N-(4′-

hydroxyphenyl)amide (3m) exhibited the most potent 

anticancer activity against all tested cell lines. 2,3-
dihydrobenzofuran-2-carboxylic acid N-(3′-hydroxyphenyl)-

amide (1l) exhibited promising growth inhibitory activities 

against MM231, NCI-H23, and PC-3 cell lines. 2,3-

dihydrobenzofuran-2-carboxylic acid N-(4′-nitrophenyl)-amide 

(1d) showed potent growth inhibitory activity against PC-3 cell 

line. 2,3-dihydrobenzofuran derivatives (1a–s and 2a–k) had 
higher cytotoxicity against PC-3 than against other tested 

cancer cell lines. SAR studies revealed that substitutions at the 

planar N-phenyl ring of compounds 1l, 1p, 2f, 3k, 3m, and 3o 

(which have +M effect groups) exhibited more potent 

anticancer activities than all other derivatives. However, 

cytotoxicity of these derivatives was not directly related to 
their NF-κB inhibitory activities. Only benzofuran-2-

carboxylic acid N-(4′-hydroxy)phenylamide (3m) exhibited 

both outstanding anticancer and NF-κB inhibitory activities. 

Our SAR studies have encouraged us to investigate more novel 

lead scaffolds exhibiting most potent anticancer activity 

through inactivation of NF-κB; this work is in progress.  
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31. Measurement of NF-κB transcriptional activity: RAW 264.7 

macrophages were stably transfected with NF-κB-SEAP-NPT 

plasmid and then treated with 1 µg/mL LPS plus sample for 16 

h. Aliquots of cell-free media were heated at 65°C for 5 min 

and then reacted with SEAP (secreted alkaline phosphatase) 

assay buffer (500 µM 4-methylumbelliferyl phosphate, 2 M 

diethanolamine, and 1 mM MgCl2) in the dark at room 

temperature for 1 h. SEAP activity was measured as a reporter 

as relative fluorescence units (emission at 449 nm, excitation at 

360 nm). 

32. In vitro cytotoxicity assay was performed using the number of 

cells measured indirectly by the sulforhodamine B (SRB) 

method according to the NCI (USA) protocol (see ref. 13a). 

Briefly, cells were plated into a 96 well plate at a density of 2 × 

103 cells per well. On the next day (day 0), the compounds of 

interest dissolved in DMSO/media were added in quadruplicate. 

The final concentration of each compound ranged from 1 nM to 

10 µM and the final concentration of DMSO was <0.1%. 

Seventy-two hours later, the cells were fixed with 10% 

trichloroacetic acid (TCA) overnight at 4°C, washed 

extensively with distilled water and dried in air. SRB solution 

(0.4% in 1% acetic acid) was then added to each well at room 

temperature for 1 h. The wells were washed with 1% acetic acid 

and bound dye was dissolved in 10 mM Tris. The absorbance 

was measured at 690 nm using a micro plate reader. The 

absorbance of the day 0 sample was subtracted from the 

absorbance of the day 3 sample. 

33. Benzofuran-2-carboxylic acid N-(4-hydroxyphenyl)amide (3m): 

Yield 13%; m. p. 200–208 ℃; FTIR 3347, 1655, 1529, 833 cm-

1
; 

1H NMR (500 MHz, CD3OD) δ 7.75 (d, 1H, J = 7.8 Hz), 7.64 

(d, 1H, J = 7.8 Hz), 7.58 (s, 1H), 7.51 (d, 2H, J = 8.9 Hz), 7.48 

(t, 1H, J = 7.8 Hz), 7.34 (t, 1H, J = 7.8 Hz), 6.80 (d, 2H, J = 8.9 

Hz, Ar-H); 13C NMR (100 MHz, CDCl3) δ 161.72, 159.22, 

154.76, 134.44, 131.05, 126.46, 126.31, 126.04, 125.76, 

124.81, 123.10, 112.67, 112.01; HRMS (ESI) m/z calc’d for 

C15H10NO3 [M-H]- 
: 252.0666, found 252.0667. 
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