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One-Step Synthesis of Isoquinolinone Compounds

Wang, Baoqu Kong, Lingbin Luo, Qin Lin, Jun* Yan, Shengjiao™
(Key Laboratory of Medicinal Chemistry for Natural Resource, Ministry of Education, School of Chemical Science and
Technology, Yunnan University, Kunming 650091)

Abstract A concise and efficiently route for the synthesis of isoquinolinones via one-step reaction of nitro substituted methyl
2-fluorobenzoate 1 and heterocyclic ketone aminals (HKAs, 2) in 1,4-dioxane catalyzed by Cs,CO; under reflux conditions has
been developed. Isoquinolinones 3 were obtained by one-step strategy. This protocol possesses some advantages including

readily available starting materials, simple operation and concise synthetic route and so on.
Keywords environment friendly; atom economy; heterocyclic ketone aminals; isoquinolinones
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445 B 46 % (Heterocyclic ketone aminals)!" 'L
—REAEBEZY AT, HEAWD SR TR, —
ARG R PR Bk R 8 P AR A A B RB U, i F C(3) I
L2 B2 B N(DATN(S) TR, T DA I B 24 i 1) e
HEok 75 3k & R E e R AEAE C(3) B AR 2
HIFEEALERZ T C)FT N(1)ABEERZAL #5 BE B 7
JSSE DX S B s S B R P R SR AL B (B 1). G
ARFRATT DL B A ) 208 94 F R e A JEREH 2 o T
fE HArL & ol N EE, 8 T4 5 M R AT AT A
4Jc UM PR AR, R 22 1 45 1) S P K S A 5

YQ\— g
=
N N
Cs,CO OzNO) /b)
H\ OMe F Reg|oselect|ve 2VV3 _ /(LIT‘ )
NS

1,4-dioxane

(@N/s IO reflux Ar O/H
5Ny 3
2
H bR =& B BRI B RA IR R 1 5
2% A s TR 446 e (HKAs, 2) B2, 3@ 5 A% 26 04 i 45 iz

(HKAs) a-C SR B B 408 94 R Y I ) 9
JE 5 BEAT SR IR SR, R i i 2 A &1 K T R T
Tl 1 i 256 T 2% A A7 1 47 1% (K As) i 5 00 A7 B A S B,
M & RS EMARZE AL 5 0(Bq. 2). AR Eaxta s
JRJE I, AR, SN PRIR AT, SN TR, R
A, IR

0)

H
e COOMe ) N>:>\—Ar 08,00
—_—
I/ ( 1,4-dioxane
F N
1 reflux, 12 h
2
i
X N
02"‘@) /b) 2
e 'Tl n (2)
~ _H
Ar (0]
3

1 ZR5VE
1.1 REFHRTFE

FREX 1.1 mmol (1) 2-5-5-H5 528 H i H ig(1a) A1 1.0
mmol [ 4N IEER 46 F (2¢), FEABATINA 2] 25 mL B HE
R, TN 15 mL VR RE, 25X ST AR
B 18] DA S I B P IS R S R AT T O i, 45 R LR 1.
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Table 1 Optimization of reaction conditions

o
02N N’»
O2N COOMe Solvent N
|
C diti
onditions \O’H
\_/
2c

1a

Entry  Solvent Catalyst 7/°C Time/h  Yield®/%

1 EtOH — r.t. 12 —
2 DCM — r.t. 12 —
3 EtOH — Reflux 12 —
4 DMF — Reflux 12 —
5 Toluene — Reflux 12 20
6 1,4-Dioxane — Reflux 12 40
7 CH;CN — Reflux 12 —
8¢ 1,4-Dioxane K,COs Reflux 12 30
9¢  1,4-Dioxane Et;N Reflux 12 —

10°  1,4-Dioxane Piperidine Reflux 12 —
11°  1,4-Dioxane Cs,CO;  Reflux 12 91
12°  1,4-Dioxane Cs,COs Reflux 8 70
13  1,4-Dioxane Cs,CO;  Reflux 20 90
14  1,4-Dioxane Cs,CO;  Reflux 12 92
15°  1,4-Dioxane Cs,CO;  Reflux 12 90

© 2017 Chinese Chemical Society & SIOC, CAS

“Reactions were carried out using 1a (1.1 mmol), 2¢ (1.0 mmol), and solvent
(15 mL). *Isolated yield based on HKA 2¢. Catalyst 1.0 mmol. ¢ Catalyst 0.05
mmol. ¢ Catalyst 0.1 mmol.

BV 7RSI T, 705 Lh CEE(EtOH) A N,N-—
F 3 L% (DMF) A ¥ 711, JEiEAR TR 6 1 TR SO, DA
J2 B (TLO) M A N F B, 45 REIR(R 1, Entries 1,
2), WAL T RIS AR aw) 3¢ Ak, ARG RATHE 5
TAFEFR P A FIZFAE T, A EREE RS H
AR, SR ERPIR. L4- "5 NMEER 1, En-
tries 3~7)fEEFIINHRREAT 2 H AR 4, (H72E 1,4-— 50N
MBI RN 40%, RYT 1,4-FNH R R
FEBEFER b, BE— DR TT T AR A S B R, 25
REIR K,CO5 M Cs,CO5 AFNUEALFII S S BEREAT, 171
Cs,CO; TENMEA I W fie i, 75F) 91%(3% 1, Entry
1), 3t B NI [R5, S5 R BoR, 4
FLR NI ALY 8 b i, R BEARO 70%. ks e B
AEKZ 20 h, W5 M 12 h A2, BCRA TN
1, Entries 11 vs. 13). Ktk NI 12 h, £ 02
fili b, 3k — 225 GEAG R B S SISO KM, 3RAT
FEHEALT] Cs,CO; IR TN IFRL 2¢ FTE 5 mol%H,
SBELL 92% U 3k 4G H R &4 3e. K Cs,COs I
BONERE 2¢ AR 10 mol%H, REIHN 90%(F 1,
Entries 14 vs 15). Ft 5 mol%MHIEAL 7IRHZ N B4
BT GREKRE, BRIME SR NEL 1,4-— 5083
VENVET, TP 2-F-5- B ik A VP I P I/ 2% 20 0 T 4 i
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PR IEZ A 1.1 01, 5 mol%[f) Cs,CO; f#EAL R [
12 h. NEERE RN B =, 03 Ty
LA 92%HIUS %453 H b &4 3c.
1.2 RNEPFEERS

FE B AR SR AR R A b, Dy itk — 28 M B6n i s S 1 i
PE, R 2-9-5-TH 2K R T iR (1a) 5 A A A B 406 i
77k B TR SO T R SR 22~ 2
SSE, DA T 10 AN SRR ER R AL 54 3a~3j, &5
RN 2. LI SE RRW], I IR 115 57 28 9 i
FLHI(F, CHIFEEIFH Bt T H](Me, OMe)REZRTTEE
E IR (GR 2, Entries 1~5); RIS, 23RN0 46 1% 75 3
gt E A (Me. OMe) RIS, =i o iE W AR Ak
(3% 2, Entries 3~5), TMAE M HR 46 i 9 75 0 B
TR AT BT N B (3K 2, Entries 6~10), {H¥FEEF
90% LA ISR, T H 2-5-4- A 5L F R R (10) 1
SR 5 A 005 B 46 i 2a~2b )OS, R BL
40%~43% A3 B L&) 3k~31, X HREZH T 1b
FH ) 5 AR A R R P R R PR (AL T A7, 33 il
&Y 1b 5 R FAHE R IR T IR R A S
Yi1a &, FERINEESE M (HKAS) o-C EHE XS 1b 1)
R T AT AL RSN 1a A, WA BT FZAIK.

£2 —BEAERILEY 3
Table 2 One-pot protocol for the synthesis of compound 3

H Q .
N COOMe N>:>~Ar 1,4-dioxane
OzN@[ * ( E 5 mol% Cs,CO5
F "N Reflux 12 h
1a: 2-F-5-O,NCgH;CO,Me 2
1b: 2-F-4-0,NCgH;CO,Me
O
TN N
OoN P /’\(>)n
g
Ar (6]
3
Entry 1 n Ar 3 Yield/%

1 la 1 4-Fluorophenyl 3a 98
2 la 1 4-Chlorophenyl 3b 92
3 la 1 Phenyl 3¢ 92
4 la 1 4-Methylphenyl 3d 90
5 la 1 4-Methoxyphenyl 3e 90
6 la 2 4-Fluorophenyl 3f 95
7 la 2 4-Chlorophenyl 3g 93
8 1a 2 Phenyl 3h 90
9 la 2 4-Methylphenyl 3i 92
10 la 2 4-Methoxyphenyl 3j 90
11 1b 2 4-Fluorophenyl 3k 43
12 1b 2 4-Chlorophenyl 31 40

“ All reactions were run under the following conditions: 1 (1.1 mmol) and 2
(1.0 mmol) were refluxed in the solvent of 1,4-dioxane (15 mL) for 12 h.
" Isolated yield based on HKAs (2).
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1.3 RN

1% N A BEFINLFE BN Scheme 1. HKAs (2) a-C X
FEEUAR 1408 0K F R FP G 1 3BT SRAZ N B R A3 Hh T
4, IR 4 L2 FIRRMLED 5. HIafk 5 Sl -
Wl AT A A 6, LAY 6 45T WAL R B
F—o T HEAGR H bR 3.

XN COOMe H““Base L 0N
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AN —_—
1, P/
A=y N
o 4
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— nV AR Me
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Ar—\ N \7
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MeOH O2N //,\?)”
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Ar” O
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B 1 HEM ) s S
Scheme 1 Proposed mechanism
2 Hig

FRINEESL T — MR, faivh . maE AR
NS T ) S v R 2 Ak B P ) . T i AR R AR
VAR H G G 1 5 2RI 48 iR B 2 18 1,4-
TN, BRI 2 E TR Ak B R,
TS SEAZ N TR R s I R ) 2 4 R L) S
WEIRER AL B4 3. S EE R 0 S e R R 2540 A0
M —5Rv2 1 2% T T4 T S M B MR AT A4k, [RIE
RGP G BN G AT PN E I ST T 2
fith. ZHVEAML RS A RS LR T L RS 1S S,
EEE (1 2 g 2% TR I B 44 B 2 A e A ) D R
AR A B EYNE R R KR IS D TR A —
Tl 23 0 & T
3 LIRS
3.1 (UEEAA

2 U5 Y PRk AR 8 B 20 A0 6 A (Thermo
Nicolet Avatar 360 ), =73 #Hii i1 (Agilent CL/Msd
TOF); #HiH4R1X Bruck DRX500 ('H: 500 MHz, "C:

125 MHz), Bruck DRX600 (‘H: 600 MHz, "*C: 150 MHz);
& PAU(XT-4A F IR AL 20 s E ). GF sy =i A2
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JENTAR, o BT Al Bk 22 A7), HKAs (2)F% SCHk[22] il
%

32 ZWHE

231 o3 a9bm

FREX 1.1 mmol A J2 HUAR A1 J0A FH R FH R 1 A 1.0
mmol Z I IEERZE R 2 AR 25 mL REKLSE S, A
15 mL 1,4- 5N AIERERH1(0.05 mmol, 16 mg), 77
PEFEHINAAEI 12 h, #EEE(TLC) M B 2 J5RNH
K, (FIE RN, fERBEA N E SR G, H95
VCE M) @ MR ER)=1 : 25 fELAMT T T,
REIHFR =Y 3a~31, N 40%~98%. P&
VIR KRR . 204h. R MRS LA

10-(4- 50K 3L )-7-H 96 -2,3- KM I [1,2-p] 57
WAER-5(1H)-i(3a): ¥ B 1A, m.p. 288~290 C; R=
0.3 [VCHMBE) @ (R ZBE)=1:2]; 'H NMR (500
MHz, DMSO-dg) 0: 8.89 (s, 1H, NH), 8.74 (s, 1H, ArH),
7.98 (d, J=9.5 Hz, 1H, ArH), 7.65 (t, J=6.5 Hz, 2H,
ArH), 7.28 (t, J=8.5 Hz, 2H, ArH), 6.97 (d, J=9.5 Hz,
1H, ArH), 4.20 (t, J=9.0 Hz, 2H, CH,), 3.82 (t, J=9.0 Hz,
2H, CH,); “C NMR (125 MHz, DMSO-ds) 6: 190.8,
159.6, 155.4, 143.7, 141.7, 131.8 (d, J=8.8 Hz), 125.9,
125.3, 123.5, 119.6, 92.5, 43.8, 43.4; IR (KBr) v: 3358,
1671, 1606, 1571, 1494, 1321, 1244 cm'; HRMS (TOF
ES") caled for C;sH;sFN;O4 [M+H]" 354.0890, found
354.0883.

10-(4-50 7K FH LI ) - 7- A 2E-2,3- KM [ 1,2-b] 57
WEMR-5(1H)-Ff(3b): T EE K. mp. 275~277 C; R=
0.3 [V(FMEK) © MR ) =1 :2]; '"H NMR (500
MHz, DMSO-dg) d: 8.97 (s, 1H, NH), 8.73 (s, 1H, ArH),
8.00 (d, J=8.8 Hz, 1H, ArH), 7.59 (d, J=8.0 Hz, 2H,
ArH), 7.52 (d, J=8.0 Hz, 2H, ArH), 6.97 (d, J=9.2 Hz,
1H, ArH), 4.20 (t, J=8.3 Hz, 2H, CH,), 3.82 (t, J/=8.8 Hz,
2H, CH,); “C NMR (125 MHz, DMSO-dg) &: 193.6,
1612, 155.6, 143.5, 1423, 141.6, 132.4, 129.6, 129.5,
126.3, 125.5, 124.6, 117.8, 93.8, 41.2, 41.0; IR (KBr) v:
3416, 1669, 1618, 1568, 1488, 1323, 1249 cm '; HRMS
(TOF ES") calcd for C;3H3CIN;O4 [M+H]" 370.0595,
found 370.0590.

10-2 P 567 95 -2,3- 0K M - [ 1,2- 57 1 k-
5(1H)-Bi(3c): O A, mp. 270~272 C; 'H NMR
(500 MHz, DMSO-ds) 0: 8.99 (s, 1H, NH), 8.66 (s, 1H,
ArH), 7.87 (d, J=8.5 Hz, 1H, ArH), 7.51~7.56 (m, 3H,
ArH), 7.44~7.47 (m, 2H, ArH), 6.82 (d, J=9.2 Hz, 1H,
ArH), 4.19 (t, J=8.9 Hz, 2H, CH,), 3.83 (t, J=8.5 Hz, 2H,
CH,); °C NMR (125 MHz, DMSO-dy) J: 192.6, 159.8,
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155.8, 144.0, 141.9, 141.5, 132.6, 129.6, 129.2, 126.0,
123.8, 119.8, 93.0, 44.2, 43.8; IR (KBr) v: 3302, 1682,
1616, 1566, 1494, 1319, 1247 cm™'; HRMS (TOF ES")
caled for C;gH4N3;O4 [M + H] ' 336.0984, found
336.0983.

10-(4- FH 25 25 FH gt 35 ) - 7- il -2, 3- KL [ 1,2-6]
SRR -S(1LH)- B (3d): ¥ L[ K. mp. 269~271 C;
Re=0.3 [V(f k) © (LR 4EE)=1 : 2]; "H NMR (500
MHz, DMSO-d;) J: 8.85 (s, 1H, NH), 8.74 (s, 1H, ArH),
8.00 (d, J=8.8 Hz, 1H, ArH), 7.49 (d, J=8.0 Hz, 2H,
ArH), 7.26 (d, J=17.5 Hz, 2H, ArH), 6.97 (d, J=9.0 Hz,
1H, ArH), 4.20 (d, J=9.0 Hz, 2H, CH,), 3.83 (d, J=9.5
Hz, 2H, CH,), 2.38 (s, 3H, CH;); C NMR (125 MHz,
DMSO-dg) d: 190.8, 165.6, 163.6, 159.5, 155.3, 143.6,
141.6, 137.4 (d, J=3.8 Hz), 131.7 (d, J=8.8 Hz), 125.8,
125.2, 123.4, 119.5, 116.1 (d, J=21.3 Hz), 92.5, 43.8,
43.4, 39.5; IR (KBr) v: 3455, 1674, 1621, 1563, 1479,
1316, 1249 cm™'; HRMS (TOF ES™) calcd for CoH;sN304
[M+H]" 350.1141, found 350.1137.

10-(4- FF 40255 2K FR I 28 )-7- il 2 -2,3- A ik e
[1,2-b] 57 W& WK -S(1H)- il (3e): #& €& [ 4K, m.p. 268 ~
270 C; R=0.3 [V(fiihEF) : M(ZBRZEH=1:2]; 'H
NMR (500 MHz, DMSO-d;) d: 8.70 (s, 1H, NH), 8.67 (s,
1H, ArH), 8.00 (d, J=8.8 Hz, 1H, ArH), 7.58 (d, J=8.0
Hz, 2H, ArH), 6.98 (t, J=9.0 Hz, 3H, ArH), 4.19 (t, J=9.0
Hz, 2H, CH,), 3.83 (s, 2H, CH,), 3.80 (s, 3H, CH;); "°C
NMR (125 MHz, DMSO-dg) d: 191.2, 162.9, 159.5, 154.9,
143.9, 141.4, 133.0, 131.4, 125.8, 125.1, 123.5, 119.2,
114.4, 92.6, 55.9, 43.9, 43.3; IR (KBr) v: 3445, 1676,
1625, 1608, 1495, 1328, 1264 cm'; HRMS (TOF ES")
caled for CiHgNsOs [M + H] ©  366.1090, found
366.1086.

11-(4- 56 2K F I 2 )-8- A 336 -3,4- — & -1 H- 15 g 5F:
[1,2-b] 7 ¥ Wk -6(2H)- B (3f): 35 {0 [H /&, m.p. 236~
238 ‘C; R=0.3 [V(fifk) : MR ZB)=1:2]; 'H
NMR (500 MHz, DMSO-d;) o: 8.73 (s, 1H, NH), 7.87 (d,
J=9.5 Hz, 1H, ArH), 7.60 (t, J=6.0 Hz, 2H, ArH), 7.24 (t,
J=8.5 Hz, 2H, ArH), 6.79 (d, J=9.0 Hz, 1H, ArH), 4.07
(t, J=5.0 Hz, 2H, CH,), 3.49 (s, 2H, CH,), 2.06 (s, 2H,
CH,); °C NMR (125 MHz, DMSO-d) : 191.8, 163.5(d,
J=248.8 Hz), 160.9, 153.1, 143.1, 141.3, 138.3, 132.0 (d,
J=8.8 Hz), 125.9, 125.4, 124.2, 117.5, 116.3, 116.1, 93 .4,
40.9, 39.2, 19.1; IR (KBr) v: 3444, 1674, 1600, 1566,
1496, 1329, 1256 cm”'; HRMS (TOF ES+) calcd for
C1oH,sFN;04 [M+H]" 368.1047, found 368.1041.
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11-(4- 5 2K H 1 2 )-8- il 2 -3,4- — & -1 H- 8 I JF
[1,2-b] 57 W Wk -6(2H)- Bl (3g): #% (B [E 1A, m.p. 235~
237 C; Re=0.3 [V(HTHEK) : MR ZHE)=1:2]; 'H
NMR (500 MHz, DMSO-d,) &: 10.4 (s, 1H, NH), 8.7 (d,
J=2.5 Hz, 1H, ArH), 7.87 (q, J=3.0 Hz, 1H, ArH), 7.54
(d, J=8.5 Hz, 2H, ArH), 7.47 (d, J=8.5 Hz, 2H, ArH),
6.78 (d, J=9.0 Hz, 1H, ArH), 4.06 (t, J=5.5 Hz, 2H,
CH,), 3.50 (s, 2H, CH,), 2.07 (s, 2H, CH,); *C NMR (125
MHz, DMSO-dg) 6: 191.6, 160.9, 153.2, 143.0, 141.4,
140.6, 136.7, 131.1, 129.3, 126.0, 125.4, 124.2, 117.6,
93.3, 40.8, 39.2, 19.0; IR (KBr) v: 3456, 1675, 1603, 1577,
1484, 1319, 1273 cm '; HRMS (TOF ES™) caled for
C1oH,5sCIN;O, [M+H]"™ 384.0751, found 384.0745.

11-25 PP L -8- il 3L -3,4- — & -1 H-W5 g FF[1,2-b]
WEIK-6(2H)-Hi(3h): ¥ EE A, mp. 251~253 C; R=
0.3 [V(fihEE) © MZBRZEE)=1: 2]; '"H NMR (500
MHz, DMSO-d;) J: 10.47 (s, 1H, NH), 8.68 (d, J=2.6 Hz,
1H, ArH), 7.77 (q, J=2.6 Hz, 1H, ArH), 7.51 (t, J=10.5
Hz, 3H, ArH), 7.36~7.43 (m, 2H, ArH), 6.71 (d, J=9.3
Hz, 1H, ArH), 4.06 (t, J=5.8 Hz, 2H, CH,), 3.56 (s, 2H,
CH,), 2.06 (s, 2H, CH,); *C NMR (125 MHz, DMSO-d;)
5: 193.6, 161.2, 153.6, 143.5, 142.3, 141.6, 132.4, 129.6,
129.5, 126.3, 125.5, 124.6, 117.8, 93.8, 41.2, 39.6, 19.5;
IR (KBr) v: 3417, 1669, 1603, 1561, 1495, 1324, 1257
ecm'; HRMS (TOF ES™) caled for CoH N30, [M+H]"
350.1141, found 350.1137.

11-(4- H 35 2% Y i % )-8- il 2% -3,4- — & - 1 H-T5 g JF:
[1,2-b] 5 W& Wk -6(2H)- B (3i): 2% {0 [ 44, m.p. 248 ~
250 C; Re=0.3 [V(HHEE) @ MR ZHE)=1:2]; 'H
NMR (500 MHz, DMSO-d;) 6: 10.26 (s, 1H, NH), 8.7 (d,
J=8.5 Hz, 1H, ArH), 7.82 (d, J=9.0 Hz, 1H, ArH), 7.44
(d, J=8.0 Hz, 2H, ArH), 7.22 (d, J=7.5 Hz, 2H, ArH),
6.77 (t, J=10.5 Hz, 1H, ArH), 4.07 (t, J=5.0 Hz, 2H,
CH,), 3.48 (s, 2H, CH,), 2.33 (d, J=10.5 Hz, 3H, CH,),
1.99 (s, 2H, CH,); “C NMR (125 MHz, DMSO-dy) o:
1932, 160.9, 152.9, 1432, 142.3, 141.1, 139.0, 129.8,
129.4, 125.9, 125.2, 124.3, 117.2, 93.5, 40.9, 39.2, 21.6,
19.1; IR (KBr) v: 3453, 1684, 1593, 1573, 1490, 1317,
1254 cm™'; HRMS (TOF ES") caled for C,0H gN30, [M—+
H]" 364.1297, found 364.1293.

11-(4- AR 25 2K HA I 0 )- 8- il 2 3,4- - 1 H-Ws g I
[1,2-b] 5 W Wk -6(2H)- R (3j): ¥ o [H /&, mp. 25~
253 C; Re=0.3 [V(HTHEK) : MR ZHE)=1:2]; 'H
NMR (500 MHz, DMSO-d) d: 9.92 (s, 1H, NH), 8.74 (s,
1H, ArH), 7.87 (d, J=9.0 Hz, 1H, ArH), 7.55 (d, J=17.5
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Hz, 2H, ArH), 6.95 (d, J=7.5 Hz, 2H, ArH), 6.85 (d, J=
9.0 Hz, 1H, ArH), 4.08 (s, 2H, CH,), 3.45 (s, 2H, CH,),
2.05 (s, 2H, CH,); *C NMR (125 MHz, DMSO-d;) ¢:
192.5, 162.8, 160.9, 152.4, 143.2, 140.9, 133.8, 131.7,
125.6, 125.4, 124.4, 117.0, 114.4, 93.5, 55.9, 40.9, 39.2,
19.2; IR (KBr) v: 3462, 1683, 1594, 1574, 1478, 1315,
1256 cm™'; HRMS (TOF ES") calcd for CoH sN;305 [M+
H]" 380.1246, found 380.1240.

11-(4- 56 2K F I 2% )-9- g 35 -3,4- — & -1 H- 165 g 5
[1,2-b] 5% ¥ Wk -6(2H)- BH (3k): ¥ €4 [E & . m.p. 258~
260 C; Re=0.28 [V(fiiHEk) : M(ZBRZB)=1:2]; 'H
NMR (600 MHz, DMSO-dj) J: 10.83 (s, 1H, NH), 8.19~
8.21 (m, 1H, ArH), 7.71~7.72 (m, 1H, ArH), 7.56~7.58
(m, 2H, ArH), 7.49~7.50 (m, 1H, ArH), 7.25~7.28 (m,
2H, ArH), 4.07 (t, J=5.8 Hz, 2H, CH,), 3.50 (s, 2H, CH,),
2.06 (t, J=4.7 Hz, 2H, CH,); >C NMR (150 MHz,
DMSO-dg) 5: 190.8, 160.7, 153.2, 149.2, 138.8, 131.5 (d,
J=9.0 Hz), 129.9, 122.2, 120.4, 116.2 (d, J=22.5 Hz),
115.4, 92.3, 40.9, 38.9, 19.2; IR (KBr) v: 3441, 1670,
1609, 1570, 1523, 1347, 1240 cm'; HRMS (TOF ES")
caled for C H;35FN;O, [M — H] © 366.0890, found
366.0897.

11-4- 2K BB 25 )-9- i 2% -3,4- — & -1 H- % g Jf
[1,2-B] 5% & Ik -6(2H)- B (31): 7% €4 [ /4, m.p. 255~
257 'C; R=0.27 [V(f1 k) . MZRZES)=1:2]; 'H
NMR (600 MHz, DMSO-dj) J: 10.88 (s, 1H, NH), 8.19~
8.21 (m, 1H, ArH), 7.72~7.73 (m, 1H, ArH), 7.49~7.52
(m, 5H, ArH), 4.07 (t, J=5.9 Hz, 2H, CH,), 3.50 (d, J=
1.5 Hz, 2H, CH,), 2.06~2.09 (m, 2H, CH,); *C NMR
(150 MHz, DMSO-dg) 5: 190.6, 160.7, 153.4, 149.2, 141.1,
138.4, 136.1, 130.7, 129.9, 129.4, 122.3, 120.4, 115.6,
92.4, 40.9, 38.9, 19.2; IR (KBr) v: 3445, 1673, 1604, 1573,
1529, 1343, 1242 cm™'; HRMS (TOF ES") caled for
C1oH5CIN;0, [M—H]" 382.0595, found 382.0601.

4 Bh#1 8l (Supporting Information) 1L&4% 3 ) 'H
NMR, “C NMR Fl HRMS i 4. X Sepp kol 6 2
AT 3 (http://sioc-journal.cn/)_F T %K.
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