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Benzofuran and 2,3-dihydrobenzofuran scaffolds.

With the aim of developing novel scaffolds as anticancer agents and inhibitors of NF-xB
activity, 60 novel benzofuran- and 2,3-dihydrobenzofuran-2-carboxylic —acid N-
(substituted)phenylamide derivatives (la-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-xB
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-«B transcriptional activity. The +M effect and hydrophobic groups on the N-
phenyl ring potentiated the anticancer activity and NF-kB inhibitory activity, respectively.
Howeyver, 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-xB inhibitory activity. This novel lead scaffold may be helpful for
investigation of new anticancer agents that act through inactivation of NF-xB.

s2015 Elsevier Ltd. All rights reserved.

Cancer is a large family of diseases resulting from
uncontrolled cell growth:' 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.”> Another cause of
carcinogenesis-is aberrant activation of cell signaling pathways
involving ‘hormones, cytokines, and chemokines.”” Among
them, nuclear factor-kB (NF-«xB), an inducible transcription
factor, is present in an inactive form in the cytoplasm in most
cell types.”"! Upon activation by external stimuli or abnormal
signaling, NF-«xB translocates to the nucleus and binds DNA.
NF-kB binding to DNA regulates the expression of genes
related to inflammation and cell growth.'*"* In various types of
human cancer, dysregulated NF-kB specifically modulates the
transcription of genes controlling cell survival, expression of

As part of our continuous efforts to design and develop
novel scaffolds for anticancer activity and NF-xB inhibitory

L1721 . . .
activity, we recently reported a series of novel indoline-2-
carboxylic acid N-(substituted)phenylamide derivatives” and
explored their NF-kB inhibitory activities and cytotoxicity
against various human cancer cell lines.
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Therefore, it has been suggested that the inhibitors of NF-xB

function might also be useful for developing antitumor
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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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Scheme 1. General methods to prepare carboxamide derivatives. Reagents and conditions: (a) m-CPBA, DCM, 6 h then K,COs,
MeOH, 12 h, 87%; (b) TEMPO, KBr, aq. NaOCl, THF, saturated aq. NaHCO3, 3 h, 69%; (c) CDL, Ar-NH,, THF, 12 h, 5-95%.

These derivatives were designed on the basis of the parent lead
compound KL-1156, an inhibitor of NF-«B translocation to the
nucleus in LPS-stimulated RAW 264.7 macrophage cells;"” the
synthesized compounds exhibited outstanding inhibitory
effects on NF-«xB activation as well as anticancer activities in
comparison with KL-1154. Those indoline derivatives that had
NF-«B inhibitory activity generally also exhibited cytotoxicity,
although it was not directly proportional to their NF-xB
inhibitory activity.*'

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.”> The
cyclopenta[b]benzofuran silvestrol, shown in Figure 1(a), is a
very potent cytotoxic natural product against several human
cancer cell lines.”””’ 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-kB inhibitory activities. To establish the structure—activity
relationships (SAR), various substituents (H, NO,, CHz, OCHj3,
OH, Cl, and CF;) 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 (la—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.*® 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) * in anhydrous tetrahydrofuran
with aniline and its derivatives (which have various
substituents such as H, NO,, CH;, OCH;, OH, Cl, and CF;

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 (1la—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) assay” (Tables 1 and 2); KL-1156, pyrrolidine
dithiocarbamate (PDTC)", 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 (la—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 Gls, values
of 1.86 and 3.97 uM, respectively. Compounds 1s, 2a, and 2f
also had moderate cytotoxicity against PC-3 cells (60%, 55%,
and 38% cell viability at 10 pM, respectively). Compound 11
was also mildly cytotoxic against MM231 (63% cell viability
at 10 pM) and NCI-H23 cell lines (60% cell viability at 10
uM).

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 (30) (Table 2). Compound 3m
exhibited outstanding growth inhibitory activity against all
tested cancer cell lines with Gls, values of 2.74 uM (ACHN),
2.37 M (HCT15), 2.20 uM (MM231), 2.48 uM (NUGC-3),
5.86 pM (NCI-H23), and 2.68 uM (PC-3). At 10 pM
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.

R4
©j>_§N ‘Q*R?: 1a-s : H_or mqnosubstit_uted series
2a-k : disubstituted series
1a-s
2a-k Ri R
Substituents % cell viability at 10 pM
No.
R R R’ R ACHN HCT15  MM231 NCL-H23 NUGC-3 fgli)
H H H H 1a 9514 8844 10126 934 8743 9245
NO; H H H 1b 10824 9445 9242 9744 8945 8943
H NO, H H 1c 10949 832 9248 9543 8344 7748
H H NO, H 1d 9327 816 8542 774 86+5 105
(1.86 pM)
CH; H H H 1e 108+3 8848 10327 9144 911 8745
H CH; H H 1f 14548 9941 9516 98+1 108+2 969
H H CH; H 1g 13429 10021 965 10521 11243 804
OCH; H H H 1h 1345 10022 8945 11121 11145 8849
H OCH; H H 1i 13526 9942 808 10242 10622 8948
H H OCH; H 1j 140+5 8943 9414 10242 10826 8143
OH H H H 1k 13427 10241 8345 10249 10343 1096
OH H H 1 12546 9743 633 608 110£7 4x4
(3.97 pM)

H OH H 1m 12224 8846 9143 10623 10224 98+7

cl H H H 1n 8745 10221 817 1044 10426 96+8
H cl H H 1o 13426 9742 8043 10123 10124 916
H H cl H 1p 14324 5514 10026 892 100+2 7156
CF; H H H 1q 13627 9842 9846 10221 10347 7448
H CF; H H 1r 13423 9544 10223 10021 9349 69+8
H H CF; H 1s 12443 9645 8247 9741 9946 605
CH; H H CH; 2a 12946 8843 8845 10321 8144 5543
H CH; H CH; 2b 13623 9148 9746 9745 9516 9447
H CH; CH, H 2¢ 13726 9742 8649 9241 9945 9416
OCH; H H OCH; 2d 126+5 9744 8945 9945 9547 8147
H OCH; H OCH;  2e 12343 914 7847 9545 9642 7344
H OCH;  OCH; H 2f 12721 9243 7124 10125 8743 38+4
cl H H cl 2g 10124 7744 743 9043 10545 8443
H cl H cl 2h 8946 9846 89+7 9942 11422 896
H cl cl H 2i 10943 8846 98+7 9443 10743 999
CF; H H CF; 2j 10524 816 9846 8749 9944 8845
H CF; H CF; 2k 9419 9245 10546 9243 10545 96+7
KL-1156 (Ref.) 10943 10547 8145 8643 9947 90+10

ADR Gy 0.20 0.45 0.56 0.40 0.19 0.91

PDTC ‘Gl 0.23 0.13 0.16 0.10 0.14 0.17

* Glso 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 (R, Ry, R, and Ry) 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 11, 1p, 2f, 3k, 3m, and 30 were more
potent than compounds with other substituents.



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

O HN R3; 3a-s: H or monosubstituted series
Ry Ry

4a-k : disubstituted series

3a-s
4a-k
Substituents % cell viability at 10 pM

R R? R} R* No- ACHN HCT15 MM231 NCI-H23 NUGC-3 PC-3
*(GIs) *(GIs) *(GIs) *(GIs) *(GIs) *(GIs)

H H H H 3a 89+8 75+1 94+7 98+2 976 83+6

NO, H H H 3b 91+4 73+4 10245 9545 95+4 9243

H NO, H H 3¢ 93+7 88+4 11148 99+3 98+5 9547

H H NO, H 3d 9445 84+4 11148 101+4 95+4 87+9
CH; H H H 3e 1066 9345 101+6 8942 98+6 100+5

H CH;3 H H 3f 9345 87+1 10645 1011 99+3 9443
H H CH; H 3g 96+3 8243 105+7 104+1 9543 103+10
OCHj; H H H 3h 9545 94+4 979 98+2 99+2 106+4
H OCH; H H 3i 10545 8743 12749 105+1 99+4 106+8
H H OCH; H 3j 10943 8745 11049 10143 102+2 111+8

OH H H H 3k 8442 58+3 85+4 865 84+4 68+3
OH H H 31 84+6 8543 10049 95+1 8743 90+10

OH H 3m 10+3 1843 -32+1 2582 47+3 -31+1

274pM) 237 pM) (220 pM)  (2.48pM)  (5.86 uM)  (2.68 pM)

Cl H H 3n 767 75+4 7610 91+2 86+1 91+4

H Cl H H 3o 696 5245 80+9 61+9 8342 95+1

H H Cl H 3p 8943 68+4 96+5 92+1 91+4 84+3

CF H H H 3q 98+2 99+10 11449 100+2 9343 9545

H CF; H H 3r 83+10 7543 105+4 9242 7945 96+3

H H CF; H 3s 79+2 80+8 89+9 8942 75+4 7447

CH; H H CH; 4a 8248 94+4 102+7 94+1 88+3 98+3

H CH; H CH; 4b 10143 7943 94+6 99+3 9345 94+4

H CH; CH; H 4c 10345 95+6 9245 100+3 9145 92+4
OCH; H H OCH;3 4d 10243 9743 10145 103+5 9143 106+10

H OCHs H OCH;3 4e 102+2 9548 10645 102+4 90+3 9245

H OCH; OCH; H 4f 99+3 9245 81+6 102+4 90+3 98+2

Cl H H Cl 4g 96+3 8145 10149 96+4 89+2 9745

H Cl H Cl 4h 99+4 9545 10243 100+3 93+4 99+8
H Cl Cl H 4i 95+4 96+5 80+6 100+1 10245 11349

CF; H H CF; 4j 84+6 88+1 98+10 77+5 89+4 95+6
H CF; H CF; 4k 9545 98+3 98+2 101+6 98+3 110+9
KL-1156 (Ref.) 10943 105+7 8145 8643 99+7 90+10

ADR (Ref) *Gls 0.2 0.45 0.56 0.40 0.19 0.91

PDTC *GLso 0.23 0.13 0.16 0.10 0.14 0.17

* Gl 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- The growth inhibitory activities were not directly related to the
(4'-hydroxyphenyl)amide (3m) exhibited the most potent number and position of substituents on the N-phenyl ring.
anticancer activities against all tested human cancer cell lines.



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

O HNQR3 o HNQR3
R Ro Ri R

1a-s : H or monosubstituted series 3a-s : H or monosubstituted series

2a-k : disubstituted series

4a-k : disubstituted series

Substituents

% inhibition at % inhibition at

R' R? R} R* e ?PC:?J) " ?;)Cl:«?d)
H H H H 1a 10.0 3a 44.0
NO, H H H 1b 285 3b 25.5
H NO, H H Ic 400 3c 11.0
H H NO, H 1d 340 3d 34.5
CH, H H H le 380 3e 46.0
H CH, H H 1 250 3f 38.0
H H CH; H 1g 345 3g 34.5
OCH; H H H 1h 290 3h 41.0
H OCH, H H i 16.5 3i 34.5
H H OCH, H 1j 25 3 39.5
OH H H H 1k 205 3k 23.0
H OH H H 1l 17.0 3l 41.0
H H OH H Im 18.5 3m 62.0
cl H H H In 375 3n 495
H cl H H 1o 435 30 37.0
H H cl H 1p 415 3p 43.0
CF; H H H 1q 445 3q 57.5
H CF, H H Ir 305 3r 475
H H CF; H 1s 410 3s 34.5
CH, H H CH, 2a 220 4a 58.0
H CH, H CHs 2b 340 4b 70.0
H CH, CH, H 2¢ 445 4c 70.0
OCH; H H OCH 2d 395 4d 23.0
H OCH;, H  OCHs 2e 24.0 de 63.0
H OCH, OCH: H 26 215 af 40.0
cl H H cl 2g 4.5 4g 36.5
H cl H cl 2h 75.0 4h 20.0
H cl cl H 2i (23.65‘&“) 4i 40.0
CF; H H CF; 2j 340 4 28.5
H CF, H CF; 2k 250 4k 3 :l}ﬁM)
KL-1156 (Ref.) ICso: 37.2 iM
PDTC (Ref) ICso : 34.5 uM

*ICs values are means of the concentrations exhibiting 50% inhibition of LPS-induced NF-kB 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.” We
also evaluated the 60 newly synthesized derivatives of 2,3-
dihydrobenzofuran-2-carboxamide and benzofuran-2-
carboxamide for their inhibitory effects on NF-kB 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 (ICs, values under 30 uM). In series
3 and 4, compounds 3m, 3q, 4a, 4b, 4c, 4f, and 4k exhibited in
particular potent inhibitory activities (ICs, values under 30
uM) (Table 3). Among all derivatives, 2,3-dihydrobenzofuran-



2-carboxylic acid N-(3,5-dichlorophenyl)amide (2h) exhibited
the most potent NF-kB inhibitory activity (75%). 2,3-
dihydrobenzofuran-2-carboxylic N-(3',4'-
dichlorophenyl)amide (2i) (65% NF-«kB inhibition) was 1.5
times more potent (ICsy: 23.0 uM) than reference compounds
KL-1156 (ICsp: 37.2 uM) and PDTC (ICsy: 34.5 uM). Taken
together, the data of the current study identify several
derivatives of 1a-s, 2a-k, 3a—s, 4a—k with more potent NF-xB
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-«B inhibitory activity,
compounds possessing hydrophobic groups on the N-phenyl
ring were most potent as NF-kB inhibitors. For instance, di-
chloride, dimethyl, dimethoxy, and trifluoromethyl groups (2i,
2h, 3q, 4a, 4b, 4c, 4e, and 4k) exhibited most potent NF-xB
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-kB 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-kB, 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-kB 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 (la-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 (11) 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 (la—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 30
(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-xB - inhibitory activities. Only benzofuran-2-
carboxylic acid N-(4"-hydroxy)phenylamide (3m) exhibited
both outstanding anticancer and NF-xB inhibitory activities.
Our SAR studies have encouraged us to investigate more novel
lead " scaffolds exhibiting most potent anticancer activity
through inactivation of NF-«kB; this work is in progress.
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Measurement of NF-xB transcriptional activity: RAW 264.7
macrophages were stably transfected with NF-xB-SEAP-NPT
plasmid and then treated with 1 pg/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 uM 4-methylumbelliferyl phosphate, 2 M
diethanolamine, and 1 mM MgCl,) 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).

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 x
10° cells per well. On the next day (day 0), the compounds of
interest dissolved in DM SO/media were added in quadruplicate.
The final concentration of each compound ranged from 1 nM to
10 uM 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 O sample was subtracted from the
absorbance of the day 3 sample.

Benzofuran-2-carboxylic acid N-(4-hydroxyphenyl)amide (3m):
Yield 13%; m. p. 200-208 °C; FTIR 3347, 1655, 1529, 833 cm’
'; '"H NMR (500 MHz, CD;0D) 6 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); "C NMR (100 MHz, CDCl3) 6 161.72, 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
CysH;oNOs [M-H] : 252.0666, found 252.0667.
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