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Abstract Fourteen novel tripod type multi-benzimidazole quaternary ammoniums (3a~3n) with complex functions were
synthesized for the first time and the structures of the target molecules were well characterized. The inhibitory activities of
Cdc25B and PTP1B of 3 were explored. The results showed that 3d, 3e, 3i, 3j and 31 exhibit excellent inhibitory activity
against Cdc25B, wherein the ICs values of 3d, 3e, 3j and 31 were lower than the reference Na;VO,, which were expected to be
potential Cdc25B inhibitors for the treatment of cancer. Compounds 3d, 3e, 3i and 31 showed good inhibitory activity against
PTP1B, wherein the ICs value of 31 was lower than the reference oleanolic acid, which may be used as a potential PTP1B
inhibitor for the treatment of diabetes. Meanwhile, the fluorescence quenching of six kinds of anions on four target compounds
was also studied. It was found that I exhibited excellent quenching effect, 3¢ and 3e behaved the best quenching effect and
may be a potential recognition fluorescent I sensor probe.

Keywords benzimidazole; drug activity; fluorescent sensor probe CDc25B; PTP1B

ARTICLE

B RIFIKIERL ST 2T 5 Sl . DNA Al RNA S5TF
R, DTEERZ) . R 25 ARG AR op B A H BN
Y BT A2 3 )32 B SRR, I X 28 FE ke 47 45 44
&M, RIIRAFEE M Z A RT ATV N 2540053 110 245
HOEH, EHED T PumES L BubE R R
S|V T R HE AR, X G EE AT R L

I A JE 143 248 M (cell division cycle 25, Cdc25B)

* E-mail: zhangchenglu@Innu.edu.cn

J& T DR SE B RS RR R, 22 OhE ) 0 J R 5
FCiT B R R A SR PO DRI AR 2 1 40 ) ) T A 28 B
A, MEEER. R AR REEREE 1B (pro-
tein tyrosine phosphatase 1B, PTP1B)7E /8 H Al REAC I
O DR P 1 L, 6 B — o L ) A B [ 2,
s PR PTPIB A0 5 AT B AR i i 31 A5 5 1% Sl
FRIELI, o Ia 9T AR HERE S50 bR BAT 8K (2,

Received December 8, 2014; revised March 25, 2015; published online April 30, 2015.
Project supported by the Science and Technology Research Program of Liaoning Provincial Department of Education (No. 2009A426).

T8 E TR B AR S (No. 2009A426) % BT H .

Chin. J. Org. Chem. 2015, 35, 1665~1672

A ©2015 Chinese Chemical Society & SIOC, CAS

http://sioc-journal.cn/ 1665



BIHE

R

BB TR TE A Ay PRSI S 22 S Atk o (1) = B4
FE g AR R e, BB 7454 2R 5 3 [
B, AT I R A2 AR 0 T R R S S ARk, SRR
B, RIS PR A B9 OGIREr, R UL AT
RT3 AR CON 2445 R R AL S T ) R
,‘ﬁ [25,26]'

=R E OB RN, SRR
ghity, DAHONBIN > T, fEHZ50) b5 NGB8 B 1 56
R AV 1) 22 A PR TR, A 22 3% 1 3 A (R — 20 1

RAE, "R T AEYENE. BT EA S LI E T
TWAAAAE, WEBE S M, nTisnS ZEmEE 7
FIEFENE, AIEYER SR AHT 2 PTP1B A Cde25B 4l
GBI E R B =2 /i s PR = S Wy S PN M [ b
PP 2 T

N T RBAGEEE S Cde25B. PTP1B #If7)F1
P ES T2 R iR R e, FRATH R Ik 25 F A N
JR - EINHMEA, PAIRTS 25808 H  BEh (N-CH=N) =i
PEMEE T, FIHSHFRZARET SRS =
B A% ) 25 46 S B S HON B B 1 o — M), B AR
Wit 4 BT 140 Scheme 1 TR,

o
OHHOHO

socl,
CHCI3\ A

N —— 7

N
a o g NaH,THF

1 2

~
H N N
- O L 7@? o (P

1 SRS
1.1 BE#HHEY 3HNERSERIE

AR 1 RSB E R T 5 3 NIRRT B2
BT EE R AR 2. 2 7 B S A FREUR G &R A A
& H AR 3a~3n. d8id IR, '"H NMR 1 HRMS %
FHFR TRHT T S5 MRAE. 76 IR % F, 3 7€ 3300
em ' AR WK ) N—H I 4EdRshE, 75
1650~1500 cm ™' JEFE Y HHIL T C=NAIZEIR EC=CH
WU "TH NMR % &, 7E 6 9.80 BT H B T 28 FE Ik ms
C(2)—H W JF T b3 HAE 721~747 em™' 2 [f]; HRMS
WwEY, AN S E T [M—3BF, 7. [M—
3BE, '\ [M—3BE, I'i0i&, 0] HRLEE R
B
1.2 SLIEHHIMRK
1.2.1  FEMR 2 SR Kyt dF

HAl A 2 A R E A SCRRIRIERY, EHLA e 2
N 52%. T HmEHE B, ATRTE 7tE. %
P SN AR AN R] X s S (R S, S 465 B S
BRH S2% MR IR = 2 T 88%, 5N 1.

_
e

7
R// \\R
3a~3n
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Scheme 1  Synthesis of compounds 3a~3n
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Table 1 Synthesis of intermediate 2 in optimal conditions

Entry Base Solvent Temp./'C Matepal Yield/%| Entry Base Solvent  Temp./C Mate.rlal Yield/%
ratio ratio

1 Na,CO; CH;CN 60 1:3.1 32 8 NaH THF 25 1:3.1 30
2 NaOH CH;CN 60 1:3.1 55 9 NaH THF 40 1:3.1 48
3 NaH CH;CN 60 1:3.1 63 10 NaH THF 55 1:3.1 63
4  Na,CO3/NaOH CH;CN 60 1:3.1 49 11 NaH THF 70 1:3.1 87
5 NaH C,Hs;OH 60 1:3.1 52 12 NaH THF 70 1:28 65
6  NaH THF 60 1:3.1 84 13 NaH THF 70 1:3.0 72
7  NaH CH;COCH; 60 1:3.1 42 14 NaH THF 70 1:32 88
15 NaH THF 70 1:34 84
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Table 2 Synthesis of the target product 3 in optimal conditions

Entry Solvent Temp./C Time/h Yield% |Entry Solvent Temp./C Time/h Yield% |Entry Solvent Temp./C Time/h Yield%
1 DMF 80 40 48 6 DMF 110 12 25 11 DMF 120 40 70
2 DMF 83 40 54 7 DMF 110 24 48 12 Ph-CHj; 83 40 32
3 DMF 90 40 59 8 DMF 110 36 60 13 DMSO 83 40 41
4 DMF 100 40 63 9 DMF 110 48 78 14 CH;CN 83 40 35
5 DMF 110 40 75 10 DMF 110 60 59
£3  Histb &%t Cde25B FI PTPIB |
Table 3 Inhibition rate of the target compounds for Cdc25B and PTP1B
1Cso"/(umoleL ") 1Cso"/(umoleL ")
Compd. Ar Cd2ss prpig | o Ar X TCi2sB PTPIB
3a CeHs Cl NA NA 3h 4-BrC¢Hy Cl NA NA
3b 4-CH;C¢Hy Cl NA NA 3i 4-FC¢H,4 Cl  2.85£0.69 3.54%0.54
3¢ 4-CH;0C4H, Cl NA NA 3j 3-(1-C¢HsSO,)CsHgN Br  0.86%0.1 NA
3d 4-NH,Cg¢H,4 Cl 1.27%£0.13 1.90£0.50 3k 2-C4H5S Cl NA NA
3e 3-NH,C¢Hy Cl 0.65+0.12 2.03%0.56 31 2-CsHyN Cl  091£0.34 0.31%0.05
3f 4-NO,Cg¢H, Cl NA NA 3m CeHys Br NA NA
3g 4-CIC¢H, Cl NA NA 3n CgHy7 Br NA NA
Na;VO,’ — — 1.86+0.24 — Oleanolic acid® — — — 1.11£0.09
“ Values tested at 5 pg/mL concentration. ” NazVO, as a positive control. ¢ Oleanolic acid as a positive control.
Chin. J. Org. Chem. 2015, 35, 1665~1672 © 2015 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 1667
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Figure 1 Fluorescence change of 3h, 3j, 3k and 31 with different anions
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3n) &9 A A%l &

TE N, AE AR SAET, K 1 mmol 2 3] 100 mL =
FOfH, I 20 mL N,N-—-H 3£ F L f%(DMF), 78704
FRAE A M, B 3.2 mmol FRE(ENIR), 1E
110 CHIZM T XM 48 h, Kk RAENE =T, WIER
T, BB AR, K E A ARLE 20 mL 14
BEFHT, N 3 mmol [ NH,BF,, A A AT H,
PRI JE, [ QBT POEAE BT, 153 3
1.

Chin. J. Org. Chem. 2015, 35, 1665~1672

© 2015 Chinese Chemical Society & SIOC, CAS

Z[2-(3-TF EE - L H-ZR R Pe-2- Y J ) 2, 35 ] S
th3a): AEEE, WK 78.2%. mp. 185.5~186.7 C;
'H NMR (500 MHz, DMSO-d) 6: 9.79 (s, 3 X 1H), 7.95
(d, J=8.15 Hz, 3X1H), 7.94 (d, J=8.10 Hz, 3 X1H),
7.67~7.61 (m, 3X2H), 7.48 (d, J=7.25 Hz, 3 X2H), 7.34
(d, J=4.8 Hz, 3X2H), 5.74 (s, 3X2H), 4.53 (t, J=6.65
Hz, 3X2H), 3.30 (t, J=6.65 Hz, 3X2H); IR (KBr) v:
3047 (C—H), 2938 (C—H), 1634 (C=N), 1590 (ArC=
C), 1072 (C—N), 732 (C—H) cm'. HRMS (ESI) caled
for C4sHusB.FsN; [M— BF, 1" 896.4030, found 896.4023;
C4sHysBFN; [M —2BF,*" 404.7000, found 404.6998;
C4sHysN7 [M—3BF,]*" 240.7990, found 240.7998.

ZA[2-(3-XF H AR - H- IR IR R M2 W ) £, 5 ) i
R H:(3b): A A, UFE 79.6%. mp. 198.3~
199.9 °C; "H NMR (500 MHz, DMSO-d;) : 9.89 (s, 3 X
1H), 7.94 (d, J=8.15 Hz, 3X1H), 7.91 (d, J=8.10 Hz,
3X 1H), 7.66~7.61 (m, 3 X 2H), 7.40 (d, J=8.05 Hz, 3 X
2H), 7.18 (d, J=8.0 Hz, 3X2H), 5.68 (s, 3X2H), 4.54 (t,
J=6.65 Hz, 3X2H), 3.30 (t, J=6.65 Hz, 3X2H), 2.22 (s,
3X3H); IR (KBr) v: 3048 (C—H), 2922 (C—H), 1648
(C=N), 1532 (Ar, C=C), 1032 (C—N), 744 (C—H)
cm . HRMS (ESI) caled for Cs;HssB,FsN; [M—BF, "
938.4499, found 938.4497; CsHs,BF,N, [M —2BF,*"
425.7235, found 425.7232; Cs;HuN; [M — 3BF,P °
254.8147, found 254.8131.

Zo[2-(3- ) Y AR R L - R R -2 T ) 2,3
e m R £h(3e): Bt fEl 44, UZ 78.5%. m.p. 180.9~
181.7 °C; "H NMR (500 MHz, DMSO-d;) 6: 9.70 (s, 3 X
1H), 7.99 (d, J=8.05 Hz, 3X 1H), 7.92 (d, J=8.0 Hz, 3 X
1H, 7.68~7.61 (m, 3X2H), 7.46 (t, J=8.65 Hz, 3 X 2H),
6.94 (d, J=8.65 Hz, 3 X2H), 5.64 (s, 3 X 2H), 4.50 (t, J=
6.55 Hz, 3X2H), 3.70 (s, 3X3H), 3.27 (t, J=6.5 Hz, 3X
2H); IR (KBr) v: 3055 (C—H), 2932 (C—H), 1662 (C=
N), 1587 (Ar, C=C), 1221 (C—O0), 1083 (C—N), 744
(C—H) cm™'. HRMS (ESI) caled for Cs;Hs4B,FsN;O5
[M— BF, ]" 986.4347, found 986.4341; Cs;Hs,BF,;N;0;
[M — 2BF,* " 449.7158, found 449.7153; Cs;HsN;0;
[M—3BF,]*" 270.8096, found 270.8098.

Z[2-G-A R AR - L H-IR IR R M2 W ) £, 5 ) i
R 3 (3d): A, UFE 78.9%. mp. 197.9~
198.7 “C; "H NMR (500 MHz, DMSO-d;) : 9.85 (s, 3 X
1H), 7.98 (d, 3 X 1H), 7.95 (d, 3 X 1H), 7.70~7.65 (m, 3 X
2H), 7.59 (t, J=7.3 Hz, 3X2H), 7.27 (t, J=7.1 Hz, 3X
2H), 6.58 (s, 3 X 2H), 5.78 (s, 3X 2H), 4.58 (t, J=6.25 Hz,
3X2H), 3.31 (t, J=6.25 Hz, 3X2H); IR (KBr) v: 3331

http://sioc-journal.cn/ 1669
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(N—H), 3189 (C—H), 2932 (C—H), 1654 (C=N), 1569
(ArC=C), 1193 (C—N), 735 (C—H) cm . HRMS (ESI)
caled for CuHsBoFgNjo [M— BF, ] 941.4357, found
941.4376; CusHs;BF;N;, [M—2BF,]*" 427.2163, found
427.2173; CuHsiNyy [M — 3BE, °7 255.8099, found
255.8097.

= [2-G- IR AL H-IR G R 27 5 ) 2 B %
WNER #h 3e): AR, W 76.4%. mp. 2013~
202.6 ‘C; "H NMR (500 MHz, DMSO-d;) 6: 9.69 (s, 3 X
1H), 8.03 (t, J=8.2 Hz, 3 X 1H), 7.90 (d, J=8.25 Hz, 3 X
1H), 7.69~7.61 (m, 3X2H), 7.18 (d, J=1.7 Hz, 3 X 1H),
7.03 (q, J=8.25 Hz, 3X2H), 6.92 (q, J=8.3 Hz, 3 X 1H),
6.47 (s, 3X2H), 5.61 (s, 3 X 2H), 4.48 (t, J=6.45, 3 X 2H),
3.29 (d, J=2.45, 3X2H), 3.26 (t, J=6.45 Hz, 3 X2H); IR
(KBr) v: 3343 (N—H), 3181 (C—H), 2835 (C—H), 1637
(C=N), 1582 (Ar C=C), 1172 (C—N), 729 (C—H) cm ".
HRMS (ESI) caled for CuHsB.FgNjy [M — BE, ]*
941.4357, found 941.4376; CysHsBF,N;y [M—2BF,*"
427.2163, found 427.2173; CssHsNjp [M — 3BF, *°
255.8099, found 255.8097.

=-[2-(3- Xﬂiﬁ%%g | H-Z 35 -2 3 3k 2, 38 | i
IR ER(30: IR Ak, YL 77.8%. mp. 205.7~
206.6 ‘C; "H NMR (500 MHz, DMSO-d;) 6: 9.84 (s, 3X
1H), 7.90 (d, J=8.05 Hz, 3X 1H), 7.87 (d, J=8.05 Hz,
3% 1H), 7.65~7.61 (m, 3 X 2H), 7.36( d, J=7.95 Hz, 3X
2H), 7.15 (d, J=7.9 Hz, 3X2H), 5.65 (s, 3X2H), 4.52 (t,
J=6.35 Hz, 3X2H), 3.30 (t, J=6.35 Hz, 3X2H); IR
(KBr) v: 3183 (C—H), 2915 (C—H), 1602 (C=N), 1585
(Ar, C=C), 1529 (Ar—NO,), 1101 (C—N), 721 (C—H)
cm . HRMS (ESI) caled for CugHysBoFsNjqOg [M —
BFE, ]' 1031.3582, found 1031.3586; CssH4sBFsN ;0O
[M—2BF,*" 472.1776, found 472.1767; CssHysN;oOg
[M—3BE, ]’ 285.7841, found 285.7828.

—-[2-(3-XF SR - 1 H- 2R IR -2 W7 3 ) 2 B T R
IR 2h (3g): K B [ 44, W& 80.4%. m.p. 192.6~
194.1 °C; "H NMR (500 MHz, DMSO-dq) 6: 9.73 (s, 3%
1H), 7.94 (d, J=7.55 Hz, 3X 1H), 7.93 (d, J=7.5 Hz, 3X
1H), 7.67~7.64 (m, 3X2H), 7.61 (d, J=8.0 Hz, 3 X2H),
7.61 (d, J=7.95 Hz, 3X2H), 5.74 (s, 3 X 2H), 4.52 (t, J=
6.5 Hz, 3X2H), 3.30 (t, J=6.5 Hz, 3X2H); IR (KBr) v:
3089 (C—H), 2906 (C—H), 1662 (C=N), 1582 (Ar, C=
C), 1172 (C—N), 728 (C—H) cm™'. HRMS (ESI) calcd
for CugHssCLB,FgN; [M — BE, ] 998.2860, found
998.2841; Cy4sH4sCI,BF,N; [M—2BF,]*" 455.6415, found
455.6412; CuHysCILN, [M— 3BF, P" 274.7601, found

1670 http://sioc-journal.cn/
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274.7598.

Z[2-(3-H R 1 H- 2R R -2 W 3 ) 2, R
W ER &5 (3h): B [l &, ftE 78.2%. m.p. 185.6 ~
186.7°C; '"H NMR (500 MHz, DMSO-d;) d: 9.75 (s, 3X
1H), 7.94 (d, J=6.75 Hz, 3X 1H), 7.91 (d, J=6.7 Hz, 3X
1H), 7.66~7.62 (m, 3 X 2H), 7.48 (d, J=6.5 Hz, 3 X2H),
7.45 (d, J=6.35 Hz, 3 X2H), 5.74 (s, 3 X 2H), 4.52 (t, J=
6.65 Hz, 3X2H), 3.29 (t, J=6.65 Hz, 3 X 2H); IR (KBr) v:
3052 (C—H), 2936 (C—H), 1642 (C=N), 1577 (ArC=
C), 1128 (C—N), 727 (C—H) cm . HRMS (ESI) calcd
for CuHysBriB,FgN; [M — BE, ] 1134.1323, found
1134.1316; C4HysBrsBF,N; [M — 2BF,J* © 523.5641,
found 523.5629; CusHusBrsN, [M— 3BE, P 320.0413,
found 320.0403.

= [2-(3- X R SR - LH- AR S k23 ) 2L 3
R £R 3i): A AR, R 78.9%. mp. 1883~
190.2°C; "H NMR (500 MHz, DMSO-d;) d: 9.74 (s, 3%
1H),7.96 (d, J=8.35 Hz, 3 X 1H), 7.94 (d, J=8.3 Hz, 3X
1H), 7.67~7.64 (m, 3X2H), 7.61 (d, J=8.4 Hz, 3 X 2H),
7.44 (t, J=8.45 Hz, 3X2H), 5.72 (s, 3X2H), 4.51 (t, J=
6.5 Hz, 3X2H), 3.31 (t, J=6.5 Hz, 3X2H); IR (KBr) v:
3069 (C—H), 2916 (C—H), 1631 (C=N), 1572 (Ar, C=
C), 1163 (C—N), 731 (C—H) cm™'; HRMS (ESI) calcd
for CuHysB.F\N; [M — BE, ] 950.3747, found
950.3760; CusHysBF;N; [M— 2BF, ** 431.6859, found
431.6852; CysHysF3N, [M— 3BFE, JP* 258.7896, found
258.7888.

- {2-[3-(M5] W -3- F - 1 - (R R A R AL )- 1 H- 2K 1k
e 2- I FE ] 20 FE ) % ﬁuﬁﬂﬂﬁ?ﬁtm): P N R N
71.3%. m.p. 208.1~209.3 ‘C; 'H NMR (500 MHz,
DMSO-dg) d: 9.76 (s, 3X 1H), 8.32 (d, J=4.85 Hz, 3X
1H), 7.93 (d, J=8.15, 3X 1H), 7.78~7.70 (m, 3 X 2H),
7.72~7.70 (m, 3X5H), 6.97~6.90 (m, 3 X 5H), 5.61 (s,
3X2H), 4.49 (t, J=6.75 Hz, 3X2H), 3.27 (t, J=6.75 Hz,
3X2H); IR (KBr) v: 3092 (C—H), 2945 (C—H), 1634
(C=N), 1562 (Ar, C=C),1128 (C-N), 1186 (O=S=0),
725 (C—H) cm~'. HRMS (ESI) caled for C,,HgB,-
FgN10OeSs [M — BE, 1" 1433.4153, found 1433.4148;
CHgGBFN(0sS; [M — 2BE, * " 673.2061, found
673.2073; C7,He3N1006S3 [M— 3BF, " 419.8031, found
419.8027.

S {2-[3-(MENY -2- F R - | -2 k-2 7 R 2.3y
J MR 2R (3k): KA, U 73.5%. m.p. 191.5~
192.9 °C; "H NMR (500 MHz, DMSO-d;) 6: 9.74 (s, 3 X
1H), 8.11 (d, J=8.2 Hz, 3 X 1H), 7.94 (d, J=8.25 Hz, 3X
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1H), 7.72~7.64 (m, 3X2H), 7.56~7.54 (m, 3 X 1H), 7.39
(d, J=3.05 Hz, 3X 1H), 7.04~7.03 (m, 3X 1H), 5.97 (s,
3X2H), 4.50 (t, J=6.35 Hz, 3X2H), 3.24 (t, J=6.3 Hz,
3X2H); IR (KBr) v: 3188 (C—H), 2901 (C—H), 1684
(C=N), 1527 (Ar, C=C), 1118 (C—N), 747 (C—H), 648
(C—S) cm~'. HRMS (ESI) caled for CyHynB,FgN5S;
[M— BF, ]" 914.2722, found 914.2717; C4;H4BF4N;S,
[M— 2BE, ** 413.6346, found 413.6349; C,H4;N5Ss
[M— 3BF, J’* 246.7555, found 246.7543.

= {2-[3-(NHPE -2- F - 1 H- 8 FE K I ] 235 ) i S B
IR £R @D K Ea oAk, fE 72.8%. mp. 1852~
186.7°C; "H NMR (500 MHz, DMSO-d;) d: 9.80 (s, 3%
1H), 9.05 (d, J=7.2 Hz, 3X 1H), 7.98 (d, J=8.2 Hz, 3X
1H), 7.88 (d, J=8.15 Hz, 3 X 1H), 7.67 (t, J=7.45 Hz, 3 X
1H), 7.61 (t, J=7.8 Hz, 3X 1H), 7.50 (d, J=7.1 Hz, 3X
1H), 7.34 (t, J=7.6 Hz, 3X 1H), 7.04 (d, J=8.2 Hz, 3X
1H), 5.64 (s, 3X2H), 4.50 (t, J=6.65 Hz, 3 X 2H), 3.23 (t,
J=6.65 Hz, 3 X 2H); IR (KBr) v: 3125 (C—H), 2915 (C—
H), 1623 (C=N), 1537 (Ar, C=C), 1138 (C—N), 739
(C—H) cm™'. HRMS (ESI) calcd for C4sHysByFsN o [M—
BF, ] 899.3887, found 899.3886; C,sHsBF,N;y [M—
2BF, I*" 406.1929, found 406.1921; CusHysNyo [M—
3BF, I** 241.7943, found 241.7928.

—-[2-(3- TR B - L H- 2R k-2 5 ) 2, 368 ] fr e I
h@m): KEFEE, R 72.8%. mp. 178.4~179.6 C;
'H NMR (500 MHz, DMSO-dg) d: 9.56 (s, 3 X 1H), 8.07
(d, J=7.25 Hz, 3X1H), 8.02 (d, J=7.25 Hz, 3X1H),
7.65~7.63 (m, 3 X 2H), 4.59 (t, J=6.65 Hz, 3 X2H), 4.51
(t, J=17.5 Hz, 3 X2H), 3.25 (t, J=6.6 Hz, 3X2H), 1.85 (q,
3X2H), 1.31~1.28 (m, 3X2H), 1.28~1.25 (m, 3 X2H),
0.85 (t, J=2.55 Hz, 3X3H); IR (KBr) v: 3110 (C—H),
2928 (C—H), 1671 (C=N), 1552 (Ar, C=C), 1148 (C—
N), 726 (C—H) cm ' HRMS (ESI) caled for
C4sHeeB,FsN; [M— BE, 1" 878.5438, found 878.5431;
C4sHeBF;N; [M— 2BF, I** 395.7704, found 395.7693;
C4sHeoN7 [M— 3BE, I** 243.8460, found 243.8461.

=-[2-(3-PEEE-1H-ZR TR K Me-2- VR ) £ B i S BT IR
h@3n): KA, IE 71.2%. mp. 183.2~1849 C;
'H NMR (500 Hz, DMSO-dj) J: 9.64 (s, 3X 1H), 8.13 (d,
J=7.85 Hz, 3X 1H), 8.05 (d, J=7.9 Hz, 3X1H),7.83~
7.81 (m, 3 X2H), 4.62 (t, J=6.55 Hz, 3X2H), 4.54 (t, J=
7.45 Hz, 3X2H), 3.36 (t, J=6.5 Hz, 3X2H), 1.98 (q, 3 X
2H), 1.38~1.35 (m, 3 X2H), 1.36~1.32 (m, 3 X 6H), 0.88
(t, J=2.25 Hz, 3X3H); IR (KBr) v: 3029 (C—H), 2923
(C—H), 1643 (C=N), 1556 (Ar, C=C), 1218 (C—N),

Chin. J. Org. Chem. 2015, 35, 1665~1672

© 2015 Chinese Chemical Society & SIOC, CAS

729 (C—H) cm™'. HRMS (ESI) calcd for Cs;H7sB,FgN,
[M— BF, ] 962.6377, found 962.6380; Cs;H.sBFsN;
[M— 2BF, ]*" 437.8174, found 437.8156; Cs;H,sN; [M—
3BE, I** 262.8773, found 262.8754.

BOf 0 IR 0 e [ SORT 245 R O BN E, R
SR A AT AR 745 B 2 7s UR  FO A AK

i Bh#1 Bl (Supporting Information) 2t T BT A H#x
ARG LAR SIS A = 7 FE 0. I e k) ml DA A
e A F) Wi (http://sioc-journal.cn/)_E T %K.
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