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A simple and efficient method for the synthesis of 3-(1H-benzo[d]imidazol-1-yl)isoindolin-1-
one derivatives by a one-pot, three-=component condensation reaction of phthalaldehydic acid,
primary amine, and 2-mercaptobenzimidazole or 2-hydroxybenzimidazole is described. By
using EtOH-AcOH (v/v, 15:1) as the solvent system, the reaction proceeds smoothly to give
corresponding products in good yields.

2009 Elsevier Ltd. All rights reserved.

Isoindolin-1-one derivatives have been. reported to possess
diverse pharmacological properties, such as antihypertensive,*
antiulcer,? anesthetic,® antipsychotic,* as well as efficacy as
vasodilatory agents.” In recent year, the alkaloids containing the
isoindolin-1-one core unit have been received wide attention as
they are found to be potent MDM2-p53 interaction inhibitors,’
and U-II receptor antagonists.” Moreover, isoindolin-1-ones are
also used as the important synthons for the synthesis of various
drugs® and natural products.” Therefore, due to the importance of
isoindolin-1-one derivatives, it is of great value to develop simple
and efficient -method for the synthesis of the compounds
containing isoindolin-1-one core unit.

One-pot multi-component reactions (MCRs) by virtue of their
convergence, productivity, facile execution, and high yield have
attracted considerable attention in recent years.'> MCRs have
been also considered as one of the most efficient methods to
construct heterocyclic compounds from simple starting materials
in a single operation." As part of a continuing effort in our
laboratory toward the development of new multi-component
condensation reactions, and the development of mild and
practical protocols for the synthesis of useful heterocyclic
compounds,™ herein we wish to report that a three-component
condensation reaction can be carried out effectively to obtain 3-
(1H-benzo[d]imidazol-1-yl)isoindolin-1-one  derivatives  in
satisfactory yields using phthalaldehydic acid, primary amine,
and 2-mercaptobenzimidazole or 2-hydroxybenzimidazole as the
starting materials. To the best of our knowledge, this is the first

report for the synthesis of 3-(1H-benzo[d]imidazol-1-
yl)isoindolin-1-one derivatives (Scheme 1).

Initially, we studied the three-component condensation
reaction of phthalaldehydic acid 1 (3 mmol) with benzylamine 2a
(3.6 mmol), and 2-mercaptobenzimidazole 3a (3 mmol) in 5 mL
EtOH at reflux temperature for 12 h to obtain the desired product
4aa in 45% yield. To further improve the yields of this synthetic
approach, various solvents had been applied to promote this
transformation and the results are summarized in Table 1.

As shown in Table 1, the usual organic solvents, such as EtOH,
MeOH, MeCN, THF, DCM, DMF, DMSO, and H,0, proved to
be ineffective, and low yields (0-45%) of the desired product 4aa
were obtained in these solvents (Table 1, entries 1-8). In our
preliminary studies, we have investigated the multi-component
reaction of 2-cyanobenzaldehyde, amine, and EtOH, using EtOH-
AcOH as the solvent system, to obtain the corresponding 2-
substituent-3-alkoxy-isoindolin-1-imine derivatives.”* Threrfore,
we carried out the reaction of phthalaldehydic acid 1,
benzylamine 2a, and 2-mercaptobenzimidazole 3a in 5 mL
EtOH-ACOH (10:1, v/v) as the solvent at reflux temperature for 4
h. To our surprise, we discovered that the solvent of EtOH-AcOH
was also effective to obtain the product 4aa in 80% yield (Table
1, entry 11). In order to improve the reaction efficiency, we
varied the volume ratios of EtOH and AcOH, when a ratio of
15:1 was used, the product 4aa was isolated in the highest yield
(84%).
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Scheme 1 The condensation of phthalaldehydic acid 1, primary amine 2,
and 2-mercaptobenzimidazole 3a or 2-hydroxybenzimidazole 3b

Table 1. Optimization of the reaction conditions?®

O
OH + Bn—NH, +
CHO
1 2a 3a
O
N—Bn
—_—>
4aa
Entry  Solvent Temp. Time Yield (%)P
(C) (h)

1 EtOH reflux 12 45
2 MeOH reflux 12 20
3 MeCN reflux 12 25
4 THF reflux 12 30
5 DCM reflux 12 0
6 DMF 80 12 35
7 DMSO 80 12 35
8 H0 80 12 0
9 EtOH-ACcOH (3:1, v/v) reflux 3 70
10 EtOH-AcOH (5:1, v/v) reflux 3 74
11 EtOH-AcOH (10:1, v/v) reflux 4 80
12 EtOH-AcOH (15:1, v/v) reflux 4 84
13 EtOH-AcOH (20:1, v/v) reflux 6 80
14 EtOH-AcOH (30:1, v/v) reflux 6 55

®Reaction conditions: Phthalaldehydic acid 1 (3 mmol), benzylamine 2a (3.6
mmol), and 2-mercaptobenzimidazole 3a ( 3 mmol), solvent (5 mL).

®Isolated yields.

Moreover, we also carried out the reaction in the presence of
20 mol % Brgnsted acids or Lewis acids, such as p-TsOH,
sulfamic acid, ZnCl, and Cu(OTf),, as the catalysts in EtOH
under reflux for 12 h. However, only moderate yields (50-60%)
of the desired product 4aa were obtained. Therefore, the best
reaction conditions were obtained by using EtOH- AcOH (15:1,
v/Vv) as the solvent under reflux temperature.

In order to gauge the scope of these conditions, several amines
and benzimidazole analogues were examined  under the
optimized conditions using EtOH-AcOH (v/v, 15:1) as the
solvent system.***® The results have been summarized in Table 2,
which clearly indicates the generality and scope of the reaction
with respect to various aryl-alkyl, heteroaryl-alkyl, and alkyl
amines. In all cases studied, the three-component reaction using
aryl-alkyl as starting materials proceeded smoothly to give the
corresponding 4 in good yields..Moreover, moderate yields of the
corresponding products 4 were obtained when using heteroaryl-
alkyl, or alkyl amines as substrates. In order to study the steric
effects on this three-component condensation reaction, amines,
including iso-propylamine 2k, cyclopentylamine 2I, and tert-
butylamine 2n were investigated (Table 2, entries 17, 18, 20).
The results revealed that the reaction could proceed smoothly
when using. iso-propylamine 2k and cyclopentylamine 2l as
starting materials to obtained desired product 4kb and 41b in 58%
and 60% yields, respectively. However, the reaction was sluggish
when using tert-butylamine 2n as substrate, and the desired
product 4nb was not determined by LC-MS. Furthermore, we
also carried out the reaction with aromatic amine under similar
reaction conditions, unfortunately, no products were observed
(Table 2, entry 19).

(0]
OH + Bn—NH, +
CHO
1 2a 5
0
EtOH-AcOH, 15:1 N—Bn
reflux
6

Scheme 2 To exam whether the mercapto could be as the nucleophilic
group

In this three-component reaction, 2-mercaptobenzimidazole
3a or 2-hydroxybenzimidazole 3b were employed to synthesis 3-
(1H-benzo[d]imidazol-1-yl)isoindolin-1-one derivatives 4. The
results indicated that both 3a and 3b could react to give
corresponding products. The vyields of the products were
somewhat lower when using 2-hydroxybenzimidazole 3b (58—
80%) as a substrate than using 2-mercaptobenzimidazole 3a (74—
88%). Furthermore, we also carried out the reaction of
phthalaldehydic acid 1, benzylamine 2a, and benzimidazole by
using EtOH- AcOH (15:1, v/v) as the solvent under reflux
temperature. The result showed that this three-component
reaction could not take place, which demonstrated that the 2-
mercapto or 2-hydroxy of benzimidazole were very important for
this three-component reaction.



Table 2. Synthesis of 3-(1H-benzo[d]imidazol-1-yl)isoindolin-1-one derivatives?

O
@]
oH + R-NH, + EtOH-ACOH, 15:1 N-R
reflux
CHO
1 2 3 4

Entry R X Time (h) Product 4 Yield of 4 (%)°
1 C¢HsCH, 2a SH 3a 4 4aa 84
2 4-CIC¢H,CH. 2b SH 3a 4 4ba 81
3 4-FC¢H4CH, 2c SH 3a 4 4ca 86
4 4-CH3;0C¢H,CH, 2d SH 3a 4 4da 80
5 3,4-(CH30),C¢HsCH, 2e SH 3a 5 4ea 82
6 3,4-(CH30),C¢HsCH, CH, 2f SH 3a 5 4fa 88
7 Pyridin-3-ylmethyl 2g SH 3a 3 4ga 78
8 Furan-2-ylmethyl 2h SH 3a 3 4ha 78
9 CH3CH,CH; 2i SH 3a 3 dia 74
10 CH3CH,CH,CH, 2j SH 3a 3 4ja 77
11 Ce¢HsCH; 2a OH 3b 5 4ab 72
12 4-CIC¢H4,CH. 2b OH 3b 5 4bb 70
13 3,4-(CH30),C¢HsCH, CH, 2f OH 3b 5 4fb 65
14 Pyridin-3-ylmethyl 2g OH 3b 5 4gb 60
15 CH;3CH,CH, 2i OH 3b 5 4ib 78
16 CH3CH,CH,CH, 2j OH3b 5 4jb 80
17 (CH3),CH 2k OH 3b 5 4kb 58
18 Cyclopentyl 2I OH 3b 5 41b 60
19 CeHs 2m OH 3b 12 4mb 0
20 (CH3)sC 2n OH 3b 12 4nb 0

“Reaction conditions: Phthalaldehydic acid 1 (3 mmol), primary amine 2 (3.6 mmol), and 2-mercaptobenzimidazole 3a or 2-hydroxybenzimidazole 3b ( 3 mmol),

EtOH-AcOH (15:1, v/v), reflux.

®|solated yields.
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Scheme 3 The probable mechanism for the formation of compound 4
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It was well known that mercapto was an important
nucleophilic group in organic chemistry. And the compounds
containing mercapto were used widely as the nucleophilic
reagents in  organic  synthesis.’®  Hence, 1-methyl-2-
mercaptobenzimidazole 5a, 2-mercaptobenzothiazole 5b, and 2-
mercaptobenzoxazole 5¢ were chosen as the starting materials to
exam whether the mercapto could be as the reaction group to
form corresponding products 6 (Scheme 2). Unfortunately, none
of 5a, 5b or 5c could react to give the product 6.

On the basis of the experimental results, a possible mechanism
for the formation of 3-(1H-benzo[d]imidazol-1-yl)isoindolin-1-
one derivatives 4 is presented in Scheme 3. The initial step in this
reaction is the nucleophilic attack of amine 1 to formyl group to
afford the imine intermediate 7, which subsequently reacts with 3
to form another intermediate 8, and intermediate 8 undergoes an
intramolecular cyclization to give the final product 4.

In conclusion, we have demonstrated a simple and efficient
procedure for the synthesis of 3-(1H-benzo[d]imidazol-1-
yl)isoindolin-1-one derivatives 4 using EtOH-AcOH (v/v, 15:1)
as the solvent system. For all the presented reactions, EtOH-
AcOH solvent was used, which is relatively environmentally
benign and supporting ‘green chemistry’. Moreover, the simple
experimental procedure combined with the easy workup and
good vyields of products are salient features of the presented
method.
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General information

Melting points were measured by a WRS-1B micromelting point apparatus and are uncorrected.
NMR spectra were recorded on a Bruker AMX 400 instrument or Bruker AMX 500 instrument
using solvent peaks as DMSO-dg solutions. HRESIMS were determined on a Micromass Q-Tof
Global mass spectrometer and ESIMS were run on a Bruker Esquire 3000 Plus Spectrometer. TLC

was performed on GF254 silica gel plates (Yantai Huiyou Inc., China).

General procedure for the synthesis of compounds 4aa-4ja

O

o)
EtOH-AcOH, 15:1 N-R
OH + R-NH, + >

reflux
CHO

1 2 3a 4aa-4ja

A mixture of phthalaldehydic acid 1 (3 mmol) , amine 2 (3.6 mmol), and

2-mercaptobenzimidazole 3a (3 mmol) in EtOH-AcOH (5 mL, v/v, 15:1) was refluxed for 3-5 h.
After completion of the reaction (TLC), the solid was filtered off, washed with water and further

purified by recrystallisation from ethanol (5 mL) to yield pure products 4aa-4ja.

General procedure for the synthesis of compounds 4ab-4lb

O

o)
EtOH-AcOH, 15:1 N-R
OH + R-NH, + >

reflux
CHO

1 2 3b 4ab-4lb



A mixture of phthalaldehydic acid 1 (3 mmol) amine 2 (3.6 mmol), and hydroxybenzimidazole 3b

(3 mmol) in EtOH-AcOH (5 mL, v/v, 15:1) was refluxed for 5 h. After completion of the reaction
(TLC), the solvent was removed under reduced pressure and the crude product was purified by

column chromatography to afford the corresponding products 4ab-41b.

Analytical data for compound 4
e ()
N

2-Benzyl-3-(2-mercapto-1H-benzo[d]imidazol-1-yl)isoindolin-1-one (4aa):

White solid; Mp: 282.0-282.7 °C; *H NMR (400 MHz, DMSO-dg): & = 4.52 (d, J = 15.2 Hz, 1 H),
461 (d,J=15.2Hz,1H),583(d,J=81Hz, 1H),6.78 (t, J=7.7 Hz, 1 H), 6.98-7.14 (m, 7 H),
7.41(d, J=7.3Hz, 1 H), 7.64 (t, J = 7.3 Hz, 1 H), 7.70 (t, = 7.3 Hz, 1 H), 7.82 (s, 1 H), 7.97 (d,
J = 7.3 Hz, 1 H), 13.09 (s, 1 H); **C NMR (100 MHz, DMSO-dg): & = 44.6, 69.0, 109.6, 110.6,
122.8, 123.7, 123.8,124.1, 127.5, 128.0, 128.3, 120.0, 131.0, 131.3, 132.3, 133.6, 136.6, 140.7,
167.3, 170.4; MS (ESI): m/z 370 ([M — H]); HRMS (ESI) calcd for Cp,Hi7N3OS [M + H]

372.1092, found372.1080.

Cl

2-(4-Chlorobenzyl)-3-(2-mercapto-1H-benzo[d]imidazol-1-yl)isoindolin-1-one (4ba):
White solid; Mp: 243.4-244.5 °C; 'H NMR (400 MHz, DMSO-dg): 6 = 4.51 (d, J = 15.3 Hz, 1 H),
4.62 (d, J =15.3Hz, 1 H),5.77 (d, J=8.0 Hz, 1 H), 6.77 (t, = 6.9 Hz, 1 H), 6.98-7.04 (m, 4 H),

7.09 (d, J=8.2Hz, 2 H), 7.41 (d, J = 7.3 Hz, 1 H), 7.63 (t, = 7.3 Hz, 1 H), 7.70 (t, J = 7.3 Hz, 1
2



H), 7.83 (s, 1 H), 7.97 (d, J = 7.3 Hz, 1 H), 13.07 (s, 1 H); *C NMR (100 MHz, DMSO-dg): 6 =
43.9, 69.0, 109.6, 110.6, 122.8, 123.7, 123.8, 124.2, 128.2, 129.7, 129.9, 131.0, 131.2, 132.1,
132.2, 133.6, 135.6, 140.6, 167.3, 170.4; MS (ESI): m/z 404 ([M — H]"); HRMS (ESI) calcd for

C,,H17CIN3OS [M + H]" 406.0775, found 406.0762.

2-(4-Fluorobenzyl)-3-(2-mercapto-1H-benzo[d]imidazol-1-yl)isoindolin-1-one (4ca):

White solid; Mp: 256.3-256.8 °C; ‘H NMR (400 MHz, DMSO-d): & = 4.53 (d, J = 17.2 Hz, 1 H),
4.62 (d, J = 17.2 Hz, 1 H), 5.78 (d, J = 8.1 Hz, 1 H), 6.74-6.82 (m, 3 H), 6.97-7.05 (m, 2 H),
7.11-7.15(m, 2 H),7.41(d,J=7.4Hz, 1 H), 7.63 (t, J=7.4 Hz, 1 H), 7.69 (t, J = 7.4 Hz, 1 H),
7.83 (s, 1 H), 7.97 (d, J = 7.4 Hz, 1 H), 13.08 (s, 1 H); **C NMR (100 MHz, DMSO-dg): & = 43.9,
69.0, 109.5, 110.5, 114.9 and 115.0 (3Jer = 17.0 Hz), 122.7, 123.7, 123.8, 124.1, 129.9, 129.9 and
130.0 (3Jc,: = 7.0 Hz), 130.9, 131.2, 132.2, 132.8 and 132.8 (4JC,: = 2.0 Hz), 133.6, 140.6, 160.6
and 162.6 (“Jce = 193.0 Hz), 167.2, 170.4; MS (ESI): m/z 388 ([M — H]); HRMS (ESI) calcd for

Cy,H17FN3OS [M + H]* 390.1071, found 390.1083.

3-(2-Mercapto-1H-benzo[d]imidazol-1-yl)-2-(4-methoxybenzyl)isoindolin-1-one (4da):

White solid; Mp: 222.7-226.1 °C; *H NMR (400 MHz, CDCls): 5 = 3.66 (s, 3 H), 4.63 (d, J = 14.8
Hz, 1 H), 4.71 (d, J = 14.8 Hz, 1 H), 6.08 (d, J = 8.2 Hz, 1 H), 6.54 (t, J = 8.6 Hz, 2 H), 6.81 (t, J
=7.8 Hz, 1 H), 7.06 (t, J = 8.8 Hz, 1 H), 7.14 (d, J = 7.8 Hz, 1 H), 7.22 (d, J = 8.6 Hz, 2 H), 7.43

(dd, J = 7.6, 1.0 Hz, 1 H), 7.56 (td, J = 7.6, 1.2 Hz, 1 H), 7.64 (t, J = 8.6 Hz, 1 H), 7.89 (s, 1 H),

3



8.09 (d, J = 7.6 Hz, 1 H), 13.33 (s, 1 H); **C NMR (100 MHz, CDCl5): & = 44.3, 55.2, 69.3, 110.0,
110.5, 113.4, 123.1, 123.5, 123.7, 124.3, 127.9, 129.7, 130.0, 130.3, 130.4, 132.3, 132.9, 140.1,
158.8, 167.7, 170.0; MS (ESI): m/z 400 ([M — H]); HRMS (ESI) calcd for C,3H2oN30,S [M + H]*

402.1271, found 402.1260.

2-(3,4-Dimethoxybenzyl)-3-(2-mercapto-1H-benzo[d]imidazol-1-yl)isoindolin-1-one (4ea):

White solid; Mp: 221.5-222.2 °C; *H NMR (400 MHz, CDCl5): & = 3.73 (s, 3 H), 3.79 (s, 3 H),
4.65 (d, J = 14.8 Hz, 1 H), 4.70 (d, J = 14.8 Hz, 1 H), 6.09 (d, J = 8.2 Hz, 1 H), 6.51 (d, J = 8.2 Hz,
1 H), 6.81 (td, J = 8.4, 1.2 Hz, 1 H), 6.87-90 (m, 2 H), 7.06 (t, J =79 Hz, 1 H),7.14 (d,J=79
Hz, 1 H), 7.42 (d, J = 7.5 Hz, 1 H), 7.56 (td, J = 7.5, 1.2 Hz, 1 H), 7.64 (t, J = 7.5 Hz, 1 H), 7.92 (s,
1 H), 8.10 (d, J = 7.5 Hz, 1 H),; 11.29 (s, 1 H); "*C NMR (100 MHz, CDCl5): & = 44.3, 55.3, 55.4,
68.9, 109.4, 109.7, 110.1, 111.2, 120.5, 122.5, 122.9, 123.3, 123.8, 127.8, 129.4, 129.8, 129.9,
131.7,132.4, 139.6, 147.6, 147.8, 167.3, 169.6; MS (ESI): m/z 430 ([M — H]); HRMS (ESI) calcd

for Co4H2N305S [M + H]* 432.1376, found 432.1366.

2-(3,4-Dimethoxyphenethyl)-3-(2-mercapto-1H-benzo[d]imidazol-1-yl)isoindolin-1-one (4fa):

White solid; Mp: 231.3-232.8 °C; 'H NMR (400 MHz, DMSO-dg): & = 2.65-2.73 (m, 1 H),
2.84-2.93 (m, 1 H), 3.09-3.17 (m, 1 H), 3.65 (s, 3 H), 3.69 (s, 3 H), 3.87-3.95 (m, 1 H), 5.84 (d, J
=8.1Hz,1H),6.61 (d, J=8.0Hz, 1 H), 6.69 (d, J =8.1Hz, 1 H), 6.76 (s, 1 H), 6.83 (t, J = 7.7

Hz, 1 H), 7.08 (t, J = 7.7 Hz, 1 H), 7.20 (d, J = 7.7 Hz, 1 H), 7.40 (d, J = 7.3 Hz, 1 H), 7.60 (t, J =
4



7.3 Hz, 1 H), 7.66 (t, J = 7.0 Hz, 1 H), 7.80 (s, 1 H), 7.90 (d, J = 7.3 Hz, 1 H), 13.32 (brs, 1 H);
BC NMR (100 MHz, DMSO-dg): & = 33.4, 41.9, 55.7, 55.7, 68.4, 109.5, 110.9, 112.0, 112.5,
120.7, 123.0, 123.8, 123.9, 123.9, 129.9, 130.8, 130.9, 131.5, 132.5, 133.3, 140.4, 147.6, 148.9,
167.1, 170.6; MS (ESI): m/z 444 (IM — H]); HRMS (ESI) calcd for CpsHpNz05S [M + H]F

446.1533, found 446.1541.

3-(2-Mercapto-1H-benzo[d]imidazol-1-yl)-2-(pyridin-3-ylmethyl)isoindolin-1-one (4ga):

White solid; Mp: 291.3-291.6 °C; *H NMR (400 MHz, DMSO-d): & = 4.56 (d, J = 15.4 Hz, 1 H),
4.69 (d, J=15.4 Hz, 1 H),5.77 (d, J=8.1 Hz, 1 H), 6.76 (t, J = 7.0 Hz, 1 H), 6.93-7.04 (m, 3 H),
7.40-746 (m, 2H),7.64 (t,J=72Hz,1H),7.70 (t, J=7.4Hz, 1H), 7.86 (s, 1 H), 7.98 (d, J =
7.4 Hz, 1 H), 8.18 (d, J = 3.5 Hz, 1 H), 8.32 (brs, 1 H), 13.11 (s, 1 H); *C NMR (100 MHz,
DMSO-dg): 6 = 42.3, 69.1, 109.5, 110.6, 122.8, 123.2, 123.8, 123.9, 124.2, 129.8, 131.0, 131.2,
132.1, 132.2, 133.6, 135.6, 140.6, 148.7, 149.1, 167.4, 170.4; MS (ESI): m/z 371 ([M — H]);

373 ([M + H]*); HRMS (ESI) calcd for Cy;Hi7N,0S [M + H]* 373.1118, found 373.1129.
O \
ﬁ
N

2-(Furan-2-ylmethyl)-3-(2-mercapto-1H-benzo[d]imidazol-1-yl)isoindolin-1-one (4ha):

White solid; Mp: 291.6-293.1 °C; 'H NMR (400 MHz, DMSO-dg): 6 =4.58 (d, J = 16.6 Hz, 1 H),
463 (d, J = 16.6 Hz, 1 H), 5.86 (d, J = 8.2 Hz, 1 H), 6.06 (s, 1 H), 6.10 (5, 1 H), 6.78 (t, J = 7.8 Hz,
1H),7.03( J=78Hz 1H), 7.08-7.15(m, 2 H), 7.40 (d, J = 7.4 Hz, 1 H), 7.60-7.69 (m, 2 H),
7.83 (s, 1 H), 7.94 (d, J = 7.4 Hz, 1 H), 13.16 (s, 1 H); *C NMR (100 MHz, DMSO-dg): & = 37.7,

69.0, 108.2, 109.4, 110.4, 110.5, 122.7, 123.7, 123.8, 124.1, 129.9, 130.9, 131.4, 132.0, 133.6,

5



140.7, 142.7, 149.7, 167.0, 170.5; MS (ESI): m/z 360 ([M — H]); HRMS (ESI) calcd for

CaoH1sN30,S [M + H]* 362.0958, found 362.0950.

O

N~

3-(2-Mercapto-1H-benzo[d]imidazol-1-yl)-2-propylisoindolin-1-one (4ia):

White solid; Mp: 284.7-287.6 °C; "H NMR (400 MHz, DMSO-dg): & = 0.73 (t, J = 7.4 Hz, 3 H),
1.42-1.53 (m, 2 H), 2.86-2.94 (m, 1 H), 3.54-3.63 (m, 1 H), 5.93 (d, J=8.1 Hz, 1 H), 6.88 (t, J =
7.8Hz,1H), 711 (t, J=78Hz, 1 H),7.22(d,J=7.8Hz,1H),7.42 (d, J=7.3Hz, 1 H), 7.62 (t,
J=73Hz,1H),7.67(t J=7.3Hz, 1H),7.78 (s, 1 H), 7.92 (d, J = 7.4 Hz, 1 H), 13.28 (5, 1 H);
B3C NMR (100 MHz, DMSO-dg): & = 11.6,. 214, 41.9, 68.5, 109.5, 110.9, 123.1, 123.8, 123.9,
124.0, 123.0, 130.8, 131.5, 132.5, 133.3, 140.6, 167.2, 170.6; MS (ESI): m/z 322 ([M — H]);

HRMS (ESI) calcd for Cy5H;gN3OS [M + H]* 324.1165, found 324.1177.
0 f/
N

2-Butyl-3-(2-mercapto-1H-benzo[d]imidazol-1-yl)isoindolin-1-one (4ja):

White solid; Mp: 242.7-243.4 °C; "H NMR (400 MHz, DMSO-dg): 8 = 0.72 (t, J = 7.3 Hz, 3 H),
1.05-1.21 (m, 2 H), 1.38-1.47 (m, 2 H), 2.90-2.99 (m, 1 H), 3.58-3.66 (M, 1 H), 5.93 (d, J = 8.1
Hz, 1 H), 6.88 (t, J = 8.0 Hz, 1 H), 7.11 (t, J = 8.0 Hz, 1 H), 7.22 (d, J = 8.0 Hz, 1 H), 7.42 (d, J =
7.3Hz, 1H),7.62(t J=73Hz, 1H), 767 ( J=7.3Hz, 1H),7.78 (s, 1 H),7.91(d, J=7.3 Hz,
1 H), 13.29 (s, 1 H); *C NMR (100 MHz, DMSO-dg): & = 13.9, 19.8, 30.0, 39.9, 68.5, 109.5,
110.9, 123.1, 123.7, 123.9, 124.0, 130.0, 130.8, 131.5, 132.5, 133.3, 140.6, 167.2, 170.6; MS
(ESD): m/z 336 (M — H]); HRMS (ESI) calcd for CigHxNs0S [M + H]" 338.1322, found

338.1318.



¢

2-Benzyl-3-(2-hydroxy-1H-benzo[d]imidazol-1-yl)isoindolin-1-one (4ab):

White solid; Mp: 216.0-216.2 °C; *H NMR (400 MHz, CDCly): & = 4.47 (d,J = 15.4 Hz, 1 H),
4.89 (d, J = 15.4 Hz, 1 H), 5.89 (d, J = 8.0 Hz, 1 H), 6.71-6.75 (m, 1-H), 6.96-7.03 (m, 3 H),
7.12-7.15 (m, 3 H), 7.29-7.33 (m, 2 H), 7.44 (d, J = 7.5 Hz, 1 H), 7.59 (td; J = 7.5, 1.0 Hz, 1 H),
7.66 (t, J = 7.5 Hz, 1 H), 8.09 (d, J = 7.5 Hz, 1 H), 10.17 (s, L. H); *C'NMR (100 MHz, CDCls): &
=444, 65.9, 109.8, 109.9, 121.7, 122.4, 123.5, 124.2, 127.0, 127.5, 127.9, 128.3, 128.4, 130.3,
132.4, 132.8, 135.9, 140.2, 155.8, 167.6; MS (ESI): m/z 354 ([M — H]); HRMS (ESI) calcd for

CyH1gN30;, [M + H]" 356.1394, found 356.1381.

Cl

2-(4-Chlorobenzyl)-3-(2-hydroxy-1H-benzo[d]imidazol-1-yl)isoindolin-1-one (4bb):

White solid; Mp: 202.3-203.2 °C; *H NMR (400 MHz, CDCls): & = 4.59 (d, J = 15.1 Hz, 1 H),
4.73(d, J = 15.1 Hz, 1 H), 5.79 (d, J = 8.0 Hz, 1 H), 6.70-6.74 (m, 1 H), 6.97-7.00 (m, 3 H), 7.04
(d,J=8.4Hz, 2 H),7.20 (d,J=8.4Hz, 2 H), 7.45 (d, J = 7.5 Hz, 1 H), 7.61 (td, J = 7.5, 1.2 Hz, 1
H), 7.67 (t, J = 7.5 Hz, 1 H), 8.08 (d, J = 7.5 Hz, 1 H), 9.67 (5, 1 H); *C NMR (100 MHz, CDCly):
6 =43.9, 66.0, 109.7, 109.9, 121.8, 122.5, 123.5, 124.3, 126.9, 127.6, 128.3, 129.6, 130.4, 132.2,
132.9, 133.4, 134.4, 140.0, 155.6, 167.5; MS (ESI): m/z 388 ([M — H]); HRMS (ESI) calcd for

C,,H17CIN3O, [M + H]" 390.1004, found 389.9892.



2-(3,4-Dimethoxyphenethyl)-3-(2-hydroxy-1H-benzo[d]imidazol-1-yl)isoindolin-1-one (4fb):

White solid; Mp: 212.3-212.5 °C; 'H NMR (400 MHz, CDCl3): § = 2.83-2.91 (m, 1 H),
2.99-3.06 (M, 1 H), 3.30-3.37 (m, 1 H), 3.77 (s, 3 H), 3.80 (s, 3 H), 4.04-4.12 (m, 1 H), 5.82 (d, J
= 8.0 Hz, 1 H), 6.58 (d, J = 8.2 Hz, 1 H), 6.70-6.76 (m, 3 H), 6.95 (5,4 H); 7.01 (td, J = 7.7, 1.0
Hz, 1 H), 7.12 (d, J= 7.7 Hz, 1 H), 7.41 (d, J = 7.5 Hz, 1 H), 7.57 (td, 3 = 7.5, 1.2 Hz, 1 H), 7.64 (t,
J=75Hz, 1H),8.03(d,J=75Hz 1H),10.11 (s, 1 H); **C NMR (100 MHz, CDCl3): & = 33.7,
41.9, 55.7, 55.7, 66.0, 109.9, 109.9, 111.0, 111.6, 120.7, 121.9, 122.5, 123.4, 124.0, 127.0, 127.8,
130.3, 130.7, 132.6, 132.7, 139.9, 147.4, 148.7, 155.8, 167.6; MS (ESI): m/z 428 ([M — H]");

HRMS (ESI) calcd for CysH24NzO,4 [M + H] 430.1761, found 430.1755.

3-(2-Hydroxy-1H-benzo[d]imidazol-1-yl)-2-(pyridin-2-ylmethyl)isoindolin-1-one (4gb):

White solid; Mp: 254.5-255.4 °C; *H NMR (400 MHz, CDCLy): & = 4.74 (d, J = 15.6 Hz, 1 H),
4.94 (d, J=15.6 Hz, 1 H), 5.82 (d, J = 8.0 Hz, 1 H), 6.65-6.70 (m, 1 H), 6.90-7.00 (m, 3 H), 7.13
(s, 1 H),7.20 (d, J = 7.8 Hz, 1 H), 7.41 (td, J = 7.8, 1.8 Hz, 1 H), 7.45 (t, J = 7.4 Hz, 1 H), 7.60 (td,
J=74,12Hz, 1H),7.65(t J=7.4Hz 1H), 808 (d,J=7.4Hz 1H),833(d, J=4.9Hz, 1H),
9.78 (s, 1 H); *C NMR (100 MHz, CDCl,): & = 46.1, 66.5, 109.6, 109.8, 121.5, 122.2, 122.2,
122.2, 1235, 124.3, 127.0, 127.8, 130.2, 132.3, 132.8, 136.3, 140.4, 149.1, 155.6, 155.8, 167.7;
MS (ESI): m/z 355 ([M — H]); HRMS (ESI) calcd for Cp;H1gN4O, [M + H]* 356.1273, found

356.1279.
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3-(2-Hydroxy-1H-benzo[d]imidazol-1-yl)-2-propylisoindolin-1-one (4ib):

White solid; Mp: 273.1-273.3 °C; *H NMR (400 MHz, CDCly): 5 = 0.91 (t, J = 7.4 Hz, 3 H),
1.59-1.73 (m, 2 H), 2.98-3.05 (m, 1 H), 3.76-3.84 (m, 1 H), 5.93 (d, J = 7.9 Hz, 1 H), 6.76 (td, J
=7.9,1.1 Hz, 1 H), 7.01-7.05 (m, 2 H), 7.13 (d, J = 7.5 Hz, 1 H), 7.45 (d, J = 7.4 Hz, 1 H), 7.58
(td, J=7.4,13Hz, 1 H), 7.64 (t, J = 7.4 Hz, 1 H), 8.04 (d, J = 7.4 Hz, 1 H), 9.73 (s, 1 H); °C
NMR (100 MHz, CDCl3): 6 = 11.4, 21.3, 41.6, 65.6, 109.9, 109.9, 122.0, 122.5, 123.3, 124.0,
127.0, 127.8, 130.2, 132.5, 132.7, 140.0, 155.7, 167.6; MS (ESI): m/z 306 ([M — H]); HRMS (ESI)

calcd for C1gH1gN30, [M + H] 308.1394, found 308.1387.
0] 4/_/
N

2-Butyl-3-(2-hydroxy-1H-benzo[d]imidazol-1-yl)isoindolin-1-one (4jb):

White solid; Mp: 243.8-244.2 °C; *H NMR (400 MHz, CDCl3): & = 0.88 (t, J = 7.3 Hz, 3 H),
1.29-1.39:(m, 2 H), 1.58-1.66 (m, 2 H), 3.00-3.07 (m, 1 H), 3.82-3.89 (m, 1 H), 5.93 (d, J = 8.0
Hz, 1 H), 6.76 (td, J=8.0, 1.0 Hz, 1 H), 7.01-7.05 (m, 2 H), 7.15(d, J = 7.7 Hz, 1 H), 7.45 (d, J =
7.6 Hz, 1 H), 7.58 (td, J =7.5, 1.3 Hz, 1 H), 7.64 (t, J = 7.5 Hz, 1 H), 8.04 (d, J = 7.4 Hz, 1 H),
10.12 (s, 1 H); **C NMR (100 MHz, CDCls): & = 13.7, 20.1, 30.0, 39.7, 65.6, 109.9, 109.9, 121.9,
122.5, 123.3, 124.0, 127.0, 127.8, 130.2, 132.5, 132.7, 140.1, 155.8, 167.6; MS (ESI): m/z 320

(IM —H]"); HRMS (ESI) calcd for C1gH50N30, [M + H]* 322.1550, found 322.1558.

O

-



3-(2-Hydroxy-1H-benzo[d]imidazol-1-yl)-2-isopropylisoindolin-1-one (4kb):

White solid; Mp: 261.1-261.9 °C; *H NMR (400 MHz, CDCls): § = 1.03 (d, J = 7.0 Hz, 3 H), 1.45
(d, J = 7.0 Hz, 3 H), 4.48-4.55 (m, 1 H), 6.04 (d, J = 8.0 Hz, 1 H), 6.78 (t, = 7.9 Hz, 1 H), 7.02 (t,
J=7.7Hz, 1H),7.10(s, 1 H), 7.15(d, J= 7.8 Hz, 1 H), 7.40 (d, J= 7.4 Hz, 1 H), 7.56 (t, J = 7.4
Hz, 1 H), 7.61 (t, J = 7.4 Hz, 1 H), 8.01 (d, J = 7.4 Hz, 1 H), 10. 16 (s, 1 H); *C NMR (100 MHz,
CDCly): 6 = 19.8, 19.8, 43.6, 64.1, 109.4, 109.6, 121.4, 121.9, 122.6, 123.3, 126.6, 127.3, 129.7,
132.1, 132.2, 140.0, 154.9, 167.2; MS (ESI): m/z 306 ([M — H]); HRMS_ (ESI) calcd for

CisH1gN30;, [M + H]" 308.1394, found 308.1390.

)

e

2-Cyclopentyl-3-(2-hydroxy-1H-benzo[d]imidazol-1-yl)isoindolin-1-one (41b):

White solid; Mp: 228.1-228.6 °C; *H NMR (400 MHz, CDCl3): & = 1.48-1.58 (m, 3 H),
1.62-1.66 (m, 1 H), 1.74-1.84(m, 3 H), 2.03-2.08 (m, 1 H), 4.32-4.40 (m, 1 H), 6.09 (d, J=8.0
Hz, 1 H), 6.79 (t, J = 8.0 Hz, 1 H), 7.03 (t, J = 7.7 Hz, 1 H), 7.10 (s, 1 H), 7.15 (d, J = 7.7 Hz, 1 H),
7.39(d,J=73Hz,1H),755(td, J=75,1.2Hz,1H),7.60(t J=74Hz 1H),8.00(d,J=74
Hz, 1 H), 10.16 (s, 1 H); *C NMR (100 MHz, CDCl3): § = 23.8, 23.9, 29.0, 29.1, 54.1, 65.7,
109.9, 110.1, 122.0, 122.4, 123.0, 123.7, 127.1, 127.8, 130.2, 132.6, 132.9, 140.4, 155.4, 168.0;
MS (ESI): ' m/z 332 ([M — H]); HRMS (ESI) calcd for CigH1gN305 [M + H]* 334.1550, found

334.1540.
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MAA02

20120913-23 3: Diode Aray
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'H, *C NMR, and LC-MS of compound 4ca
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MAAO07
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20120918-30 3: Diode Array
283 Range: 2.272e+2|
1.5e+2
B q0es2-
50e+1d 032
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000 050 1.00 1.50 ; 2. 3.00 350 4.00 450 500 550 6.00
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2.0
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100- 240.44 3.01e7
;Q_‘
] 390.49
o 431.81438.45 502.25509.49 539.69 miz

375 400 425 450 475 500 525

550

16



'H, *C NMR, and LC-MS of compound 4da
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MAA10-1

20121119-26 3: Diode Array
2.80 Range: 5.996e+1
4.0e+15
3.0e+17 938
B2 206+t 044
1.0e+13
0-07 T b § T T T T T T T T T T T T T T T T T T T T 1
000 050 1.00 150 200 250 3.00 3.50 4.00 4.50 500 550 6.00
20121119-26 2: Scan ES-
2.84 TiC
100 6.50e5
= i 5.45
1 ;i 1.06 5.87.5.96
15 es202204 257 || 307322 391 431 476510 527
1 3544 76 14.04
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000 050 1.00 150 200 250 .00 3.50 4.00 4.50 500 550 6.00
20121119-26 1: Scan ES+
284 TIC
100 9.48e6
\9_
° 559 5 59 5.98
1.00 178 sald
[o5 Time
0.00 050 1.00 150 200 250 3.00 3.50 4.00 4.50 500 550 6.00
MAA10-1
20121119-26 3361 (2.800) 3: Diode Array
L 199.77 8.529e-1
3 221.77
6.0e-17
u 4.0&1: 307.77
2.0e-11
0.0 miz
200 400 600 800 1000 1200 1400 1600
20121119-26 386 (2.842) 1: Scan ES+
100~ 12140 3.42¢6
< 294.44
1 252.4
1 [12252
95.40
{4 (G 46549 59773 65457 82566  985.14 121643 1374.83
L I e e e N L B i D S B Ll 11174
200 800 1000 1200 1400 1600
20121119-26 385 (2.839) 2: Scan ES-
100+ 400.45 3.51e5
Q\G,
] 400.73
399.69(402.41
201.36 468.49 71562 823.94 1371.91  1522.04
[ o LA e e e e B L e el 1174
200 400 600 800 1000 1200 1400 1600
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'H, *C NMR, and LC-MS of compound 4ea

FlZuuy
r1i0oo

roooo
raooo
r8uoo
oo

r000
ratoo
r4000
rg0oo
r2000
rioog

r-000

260
r240
r220
r200
180
HE0
140

0ZEL T
YERL %
RS
(kR
070
20N
SYR0H
ER0H
9667'H
12051
295'H
mz59

11 H
893

2789
5379
088
295201
%) |
15501
PR iTA
295011
%071
w0y
T 4Th
it |
mmw_ﬁ

A
y8871—
L0
bRy
09zv14
29271
12357
59571
90951
frag
2311
FTETA
127371
LR

2890

g

.ﬁm:_\

T

S ——r

10 04 00 04

14

t (ppm)

fla 10 1046 100 95 80 84 80 74 70 B4 BO 4G &0 48 40 && &0 23 20

MAADR L
SAADR

IEt—
A
mm.mmv

9=

r20

a2

40

al

il

ot Gl
m_m_m_u_w
oo+
oAl
18771
g4
5722l
%l
117l
172l
YA
7652
]
11

Szl
L

80
19

B0 fa0 40 180 120 0 100 90
t (ppm)

11

i0



MAA05

20121119-20 3: Diode Aray
2.58 Range: 1.158e+2
7.5e+1-
K 50e+1]
X
256+ ﬂf—“
0.0 IRARAR] T T T T T T T T T T T T T T T T T T 1
000 050 100 150 200 250 300 350 400 450 500 550 600
20121119-20
100+
;Q_
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0.0
20121119-20
100+
Q\G;
538
0.12 554 584
LS RALEARAS VAR ARRA NARA AR NARATRARAL VAR RARAS NARAS KSR RARAY RANAS RARRA RAASERARS) RARSARARRS Anansnanar naRsa LU
000 050 100 150 200 250 300 35 400 450 500 550 600
MAAO05
20121119-20 3093 (2.577) 3: Diode Aray
19977 1575
1.55 222.77
3 /
103 307.77
5.0e-17
0.0 miz
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
20121119-20 356 (2.620) 1: Scan ES+
100., 15140 3077
K3
1 152.32 282.48
0 bl 28304 43220 B0%7 9903 TISTO seasnarss  tmessisesiver 66668
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
20121119-20 356 (2.623) 2: Scan ES-
100 430.45 5.265
] 431.61
1503.04
183.56
o 1346.79 1 680.6«}“ /2
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'H, *C NMR, and LC-MS of compound 4fa
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MAA04

20120914-2 3: Diode Array
267 Range: 2.55e+2
1.5e+2
.2 1.0e+2
5.0e+1
033449 352
L R A KA AR AL SRS SR AR EANAS WAL R AR R I"”I””I L8RP A AL RLEDE NS AL RESAA ROZLS REdR |
-0.00 050 1.00 1.50 2.50 3.00 350 4.00 4.50 5.00 5.50 6.00
20120914-2 2: Scan ES-
u 2.70 TIC
1°°_ 1.35e6
] 2.73
=
4 5,355 45 5.59 5.98
] 338 436457 48835 o
1 2.99 357 389 *
0+ ! ‘ Wl x5 a i '|"'»"rv"| L B R (AR R
-0.00 0. 50 1.00 1.50 2 00 2 50 3. 00 3.50 4.00 4.50 5.00 5.50 6.00
20120914-2 1: Scan ES+
o 2.71 TIC
100 9.64e7
<
| 5.49 5.73
1 356 5.875.91
0 T | G REEAT) )RR 2 15 A REES BASSH) T B |/‘\‘ T T L | NERR ol i IRBRED r Time
0.00 050 1.00 1.50 2.00 2.50 3.00 4.00 4.50 5.00 5.50 6.00
MAA04
20120914-2 3201 (2.667) 3: Diode Array
, 243.77 309.77 2.815)
207
104 199.77
0.0° miz
125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
20120914-2 366 (2.697) 2: Scan ES-
g 44469 7.90e5
=
1 444.45445.69
45.89
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O~y T T T T T T T T T T T T T T T T T T T T A T T T T T e MizZ
125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600
20120914-2 368 (2.708) 1: Scan ES+
100+ 296.56 4.14e7
] 165.48
32"'
] 166.52 29760
S D Y Y C VLI LA T A Rl L ——
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'H, *C NMR, and LC-MS of compound 4ga
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MAA03

140
20120914-1 262 (1.927)

140

20120914-1 2258 (1.881)

160

163.76

2.0
u 40
0.0-

140

201209141 261 (1.923)

100
R

1134.28
0__

160

160

20120914-1 3: Diode Array
1.88 Range: 2.31e+2
1.5e+2
B 10e+2
5.0e+1
034 0.41
L R A R AL R B AL AR L A A RS O AASA RESAY AR LA ARAY A RALRS RASAY AARAERALSS AASRS RaaAS]
000 050 100 150 200 250 300 350 400 450 500 550  6.00
20120914-1 2: Scan ES-
. 192 TiC
1005 2.07e6
< 1.95
1 B 1.99
: 594
1 0o4 129153178/ 247230 270 Z873M 4 40 228
0Pt Pbopr M A Sl oy AN SO Sl M) e one s sl i Sl S T
000 050 100 150 200 250 300 350 400 450 500 550  6.00
20120914-1 1: Scan ES+
g 1.93 TiC
100 1.79e8
3
] 392 550 583
0 BT AANER T | RADEE R R A [0 SR R RIS T T | EASEE I3 ar) T ERFT T FERT [ ETTC) I RAERH n Time
000 050 100 150 200 250 300 350 400 450 500 550  6.00
MAA03

3: Diode Array
24377 306.77 2.445]
199.77
m/z
180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
2: Scan ES-
371.61 1.15e6
71.97
72.73
373.53
195.40 S70.89 429.69 miz
180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
1: Scan ES+
223.68 5.03e7

373.57
37461395 45

264.44 305.65_315.13 353.93 14.81436.65 48017 509.69
180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
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'H, *C NMR, and LC-MS of compound 4ha
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MAA06

20120918-28 3: Diode Array
- 254 Range: 2.991e+2,
2.0e+2
140e+2§
3 033038
0.0 b
L e
000 050 100 150 200 25 = 300 350 400 450 500 550 600
2012091828 2: Scan ES-
. 259 TIC
100 s 301e6
GQ_
] 251 , o
4 433 i -
] o2 06, 16, : 337 357382 4.484.674.92 5.36.5.59.567
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2. i i . ¢ !
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100
=
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20120918-28 3053 (2.543) 3: Diode Array

256.77 299.77 291
2.
i 199.77

0. m/z
140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520

20120918-28 350 (2.579) 2: Scan ES-
S50 360.57 1.59¢6
= 361.53
) 361.77
114872 18128 207.32 30085 9257 393.37 43201 033
LS L S L A A LA LS AR L A LA AR A D LA AN LA S LA LS S AAREE AL VA M VA KA AR L ) L U L S s L 24
140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
20120918-28 350 (2.575) 1: Scan ES+
100+ 212.52 2.63e7

163.48 17548

42453  470.09.479.25 504.69
40 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520

328.25 36249 384.65
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'H, *C NMR, and LC-MS of compound 4ia
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MAA08

20120918-41 3: Diode Array
2.57 Range: 2.475e+2,
1.5e+2
.2 1.0e+2
5.0e+1
Of 039
0.0 [
.0 AN AR AR RARAL B 1R R LR AR IR B I AL A FUVMIAS IR IR I B gl
000 050 100 150 200 2 300 350 00 450 550  6.00
2012091841 2: Scan ES-
- 261 TIC
1007 3.87¢6
OQ_
1 %%¥045060 102124 W 301 329352 % 443447 463 517525 561584588
0_
000 050 100 150 200 25 300 350 400 450 500 550  6.00
20120918-41 1: Scan ES+
- 260 TIC
100 1.29¢8
<
1003 25 .
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MAA08
20120918-41 3082 (2.568) 3: Diode Array
308.77 283
1 24477
2.0
W E 199.77
1.04
Lo S S A g A L3 A S AR LS A LA R R A R AR R U LA U S A ASAd ] S AR U] B et w2
140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
20120918-41 354 (2.608) 2: Scan ES-
J60: 32257 2.68¢6
=
14840 17944  206.48 40781 44241 i
140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
20120918-41 355 (2.612) 1: Scan ES+
ey 174.44 8.14¢7
°\°_
19244 22060 324.61
51 . 26548 29957 32461 3464135369387.53 41885 44981 48093 i
140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
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'H, *C NMR, and LC-MS of compound 4ja
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MAA09

20120919-12 3: Diode Array
2.81 Range: 2.109e+2
15042
[ = 1.0e+2
5.0e+1 035
T
L A R A B A A R R A B R A R R R R AT AR R e | RARRE RARAJ
0. 050 100 = 150 200 ' 250 = 300 350 400 450 500 550  6.00
20120919-12 2: Scan ES-
. 285 TIC
1005 5.22¢6
QQ_
N 0.20‘38 081 116 J 5115 $.545.68
000 050 100 150 200 250 300 350 400 = 450 500 550 @ 6.00
2012091912 1: Scan ES+
] 285 TIC
1007 1558
=
| 4.09 A
L I A R I B AN LA A RS AR AR AR LARAS ARA AAY RARAN RARSN RERA) RARAN RAARN RRASa naRRS RRRR ] LI
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'H, *C NMR, and LC-MS of compound 4ab
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MAA11

20121112-8 3: Diode Array
255 Range: 1.11e+2
8.0e+1
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1 /
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100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
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'H, *C NMR, and LC-MS of compound 4bb
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4-Cl
20121112-49 3: Diode Aray
279 Range: 9.287e+1
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000 050 100 150 200 250 300 350 400 450 500 550  6.00
20121112-49 2: Scan ES-
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20121112-49 3349 (2.790) 3: Diode Array
“ 2177 1513
1,
5.0e-1
0. O T T T T T T T T T T T [ T T T T T T T T T I T T T e MYz
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
20121112-49 385 (2.833) 1 Scan ES+
100+ 256.36 3.65e7
=
6] 612.77 55545 40250 967.54 1192.87 142587 158388
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
20121112-49 384 (2.830) 2: Scan ES-
100+ 388.41 2.17e6

o 676.01 780.10 881.70 1167.91 1394.19 1558.88 1678.2%/2
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
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'H, *C NMR, and LC-MS of compound 4fb
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3,4-OMe

100

20121114-48 3: Diode Array
246 Range: 9.324e+1
6.0e+17
Q 4.0e+1= 0.36
E 0.42
2.0e+1=
0.0 rrrr i R T e T R T e I e e T e e e
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
20121114-48 2: Scan ES-
250 TIC]
100 2.14e6
=
153 272 75 528 5.875.98
0.21 0.460.50 1.3 1.691.93 236 3.50 3.76 4. 4.91 5.45 .87
R 113 310 >20364>70 441 441 B,
000 050 100 150 200 250 300 350 400 450 500 550  6.00
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=
0.41 _
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3,4-OMe
20121114-48 2946 (2.454) 3: Diode Array
198.77 102 12 1.46
i - m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
20121114-48 340 (2.502) 1: Scan ES+
100+ 296.44 4.38e7
ae_
1 16544 st
1 e6.48  |ogs.4s 430.53
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20121114-48 339 (2.498) 2: Scan ES-
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e\e_
] 42953
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'H, *C NMR, and LC-MS of compound 4gb
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MAA13-2

20121121-37 3: Diode Array
3 0.33 1.88 Range: 5.325e+1
3.0e+14
= 20e+17 &
10641
0.07 U i T T T T T T T T /& T T T T T T 1
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
20121121-37 2: Scan ES-
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1.86 Y 299
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20121121-37 2258 (1.881) 3: Diode Array
~ THeer7 1309
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5.0e-15
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E 7
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100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
20121121-37 261 (1.919) 1: Scan ES+
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°\°—.
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MAA15

20121121-31 3: Diode Array
225 Range: 9.557e+1
6.0e+1—;
l2 4,0e+1; 0.33
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0'07 I T T T T T T T T T T T T T T T T T T T T T T 1
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20121121-31 1. Scan ES+
229 TIC
100+ 1.38¢8
G\G;
LA A A AN AR RAAAS AR RERANNARLS AR ARAS RALANNARRS RSN ARAN RARANLARMS RAAAN ARAS RALSI RARM Sada AR RARRS LU
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
MAA15
20121121-31 2701 (2.250) 3: Diode Aray
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L] E 277.77
5.0e-17
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20121121-31 311 (2.288) 1: Scan ES+
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20121121-31 310 (2.284) 2: Scan ES-
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'H, *C NMR, and LC-MS of compound 4jb
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IET R

20121114-30 3: Diode Array

247 Range: 1.004e+2
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o
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100+ 251 TIC

3.79e6
=
248
0.01 057 2.62 3.77 4.04 5.44
.06 A 5.61 5.8
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ik ) %
20121114-30 2963 (2.468) 3: Diode Aray
222.77 1.562,
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'H, ¥C NMR, and LC-MS of compound 4kb
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AR
20121115-48

4.0e+1: 035
3.0e+14
2.0e+13 9.4
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-0.
20121115-48
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TR
20121115-48 2724 (2.269) 3: Diode Array
200.77 1.38
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277.77
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2012111548 315 (2.317) 1: Scan ES+
100+ 174.40 4.65e7
OQV
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2012111548 314 (2.314) 2: Scan ES-
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'H, ¥C NMR, and LC-MS of compound 4lb
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R

20121116-38 3: Diode Array
g 247 Range: 6.952e+1
4.0e+14
1 0.35
2.0e+14 oA
007
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
20121116-38 2: Scan ES-
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100 257e6
"
0170.38 0.63 0,88 1.47 186208214224 || 5 :
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-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
20121116-38 1: Scan ES+
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20121116-38 2963 (2.468) 3: Diode Array
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