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Abstract A series of coumarino[4,3-d]pyrazolo[3,4-b]pyridine derivatives were synthesized by the reaction of
3-acylcoumarin with 5-aminopyrazole catalyzed by silica sulfuric acid under microwave irradiation. This method has the ad-
vantages of short reaction times (20~30 min), excellent selectivity, good yields, and simple operation as well as environmen-
tal friendly. The structures of the products were identified by IR, NMR, and HRMS spectra.
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23%!"%. Magedov 2! VR FWRIE 1F A AL AN 2 BR AR I
N, KW kGRS S-S LM = 45 I N A
T iz G, WER R 65%, 1HRRE T — M
Y. B, TATFIH CuCLe2H,0 LI -/ B R S
S-S ) S B R T A S A Y, BAR R
ATHEMES, B2 Emrr=%it g hE
(63%), T HA 1 S BB [A]8 B A K (19.5 h), Frblizsk
WAV T R T — D it

RER#Z (Silica Sulfuric Acid, AR SSA)A —Fiif# 4
THUER, & AR b 0 F 2k 5 SRR s b7 2B 1 1)
TR IR (Si0,-SO;H).  H FHERRIR A KA IR &
FaE e BRI 513 AR 55 SRS S, 2
— RSB AP AT, A&z R AR R
ARy ) e A A L U A AN L 74 VAN T
MO TR B B A AR TR AR TS A R R
Biginelli Jx PO BA K 22 41 43 f B2,

T8 S T (A WL S 2R 35 A G P 4 s B 5 5K
P BHfy, HE BT, FRAEERETE. PR
T IEPTEVELE R S A S L R, A R
KRB A, (AR IR, K2 H WAL ]
FER e 3 R REAT, T EL s g e B R, R
MIPHRIE T Rk (et T — S ML S &, A
SR AR TRl A2 2F (1 ek T R A P 2 R IR (4,3 -]
FE[3,4-bIEBERTAEDI R i M A R (Scheme 1).
1 ZR5VE

TR SEY T R 3- R F R (1a) 5 3-H&E-1-
IR B -5 L W (2a) 7R RE T R 4L T SO R I 25
min, TLC MR B J5R AWk, 08, 4
KEHE N 1,5- Z H BE-3- 2K A B R FF[4,3-d ke
IE[3,4-b1MEBE-6(3H)- i (3a), BEA 7 &5 2| LU 5 4h g s

R4

0]
. ﬂ\ EtOH, 100 °C
R1,— + °N NH;

Z |
R3

1 2

SSA, MWI

SN AE R 7,8 FE-10-2K 3 EK R [4,3-b]0
I 3[4, 3-e] ML IE-6(10H)-Fil (4a)!"”, 158 1% [ 5 B A R
TP R XS B 1. B S FRATTAL T2 L) 2%, AR ]
IR NAE LG B2 DUEPRE . ZBEF NN-— H 2L H
Tk & (DMF) & R AT, O 25 5 R 1% R NLAE £ B
AR R R AF =2, R ah, BATEE T i X B
R, KIAE 100 CHE SN I S . 78 BiR ik
IR, FATFI AR T 3-Bi & T R -2 5%
ML S B2 B T — BRI L3 IR [4,3-d P e I [3,4-b] AL
BE-6(3H)-ERATAY). LIRSS RT3 1.

HE 1 ALV H, 1ZRBE RN R LRz, 3-
CTRFEFN 3-T R AL A L3 H T LU, & SRR B
ARIE ) LT RSN J BB B SR 5, TE 1R & IR LT
AR (f97) T S BRI 2 A3 R 7 EUAR B (4] o PR 40 22 ) 46
REfB 1S B R 7. A4k, S-R Ao 7 rp B
Xof S5 SR MR — e F I, 1,3- - FP -5 -G R M e £ e S8
TEPEELLL 3- F - 1Rk -S- U S e R - k-3 3 -
GNP PR 1 2 - R B[R] R K 2, M
77 R A IE— 283 1, Entries 4, 7, 11, 15, 16). ik
REAE 20~30 min 5B, PR R, BRAERER, 5k
HTE, AU, NZ DRI R T — R
BB BRI KA T L. MG E Y 4m (5
BN, SCER[12]175 S8 19.5 h, P2R AE 82%, 1 UH
TR A S FORE R R AL 5, S BB TR) 4645 31 20 min. 1
RILE R 94%. Vb B REREIR & %R SR RAE (LT, [
OB 8 S T A S 3 s I P R

PP SERIEIE A . RS IR S AR K
B HETOS AT HE. TR A 3a Ak, 78
3048 cm ' AL ITAR C—H {H4EIRBITR I,
2924 cm ' AL HABLESE AR B AN C—H i 4E iR sh I IS I,
1723 cm ' Ab B A & 7 52 2% PN G R 0 4 91R S i

BR 1 FERIF[4.3-dIMEMEIF[3,4-b]ME e T A 4 Rk
Scheme 1 Synthesis of coumarino[4,3-d]pyrazolo[3,4-b]pyridine derivatives
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K1 FHRIF43-dMMEIR[34-b]MERTEY) 3a~3p 14 K
Table 1 Synthesis of coumarino[4,3-d|pyrazolo[3,4-b]pyridine derivatives 3a~3p

Entry Product R! R? R® R* Time/min Yield/%
1 3a H CH; Ph CH; 25 87
2 3b H CH; CH; Ph 20 86
3 3c H n-Propyl Ph Ph 20 90
4 3d H n-Propyl CH; CH; 30 84
5 3e 6-Cl n-Propyl Ph CH; 25 92
6 3f 6-Cl n-Propyl Ph Ph 20 89
7 3g 6-Cl n-Propyl CH;, CH; 30 84
8 3h 6-Br n-Propyl Ph CH; 25 93
9 3i 6-Br n-Propyl CH; Ph 30 88
10 3j 6-Br n-Propyl Ph Ph 20 90
11 3k 6-Br n-Propyl CH; CH; 30 85
12 31 6-CH;0 n-Propyl Ph CH; 20 96
13 3m 7-CH;0 n-Propyl Ph CH; 20 94
14 3n 8-CH;0 n-Propyl Ph CH; 20 92
15 30 8-CH;0 n-Propyl CH; CH; 30 82
16 3p 6,8-Cl, n-Propyl CH; CH, 30 82

. fEAY) 3a MIEHILIREE S, 76 6 2.83 AbHEL
[l —AN B (3H), AMEMEER E 3L (CH5) 0 SE 3R IR I 0 ;
5 3.05 AbHILE)—ANHIEGH), AHTEEEEE RS FH
B (CH,) I L PRI e, A i S Ak 22 60 B A AT &)
BWH GHEMMA. FELAY 3a IZHSHRERE T,
756 19.1 F128.1 HBLM) 2 A& 2 /i Wik i He b,
TE 6 163.1 H LM 2 BE Bk FE ik 1 2L PR Vg, I AME o
108.8~159.7 JulH P9 LA 16 AN 55 IR 1 LRI,
BUFFF G 16 AR 5k, LAY 3a 7 1
FaigH, H[M+Na] W HILTE 364.1066, L5120
C,1H;5N;0,Na 1151 364.1062 V) 4.

1% N ] B S SIHLER I, Scheme 2. 146, TERETR
TERERBREA G 3-BE A TR INERREE, )5, 5-
MM 5 H R A4 Michael B B33 a4k A, o
()R A E 0 - i B S dg A3 B ek B, BEJS,
(R B KA 4> 1 P IR AL S S A R )44 €, a4 C
RE =0T RIERFIERRS 2 A D, &5, +
IR D E S (7 Mtk ) A R 25 1) B AR P24 3.

2 #ig

2L LA R R B R A AR AL 77, DA L AR V5,
DA 3-T A SR AN S-ZEmt Mo JEORL, S iE sy,
BOE KT — RIVIB A G TR IF[4,3-d] i
FF[3.4-bIMEIERT AN, 2TV BAT I BI TRI R 7 2
HEREPELF . BRI (. PREE A D0 R, 8 G 3
B, Az E I & ROt TR RONE, *t
RIEZREDRILEL DS PERNDG A1 B 7T s it
T R ).
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3 LIRS
31 B 5EHH

T S NAE S L Biotage A F]AE ) Initiator-EXP
R A R AT ARG B Bruker Avance
[11-400 MHz BY Varian Inova-300 MHz ZI3L4RGEASN 52,
CDCl; A¥ ], TMS AW PR, 4N REH Varian F-1000
RALT AN TEACI 32 (KBr & ); 43 HE50E A Bruker 2
F A1) microTOF-Q II HRMS/MS i i (EST) it
WAEYINE S XT-5 B0 S e o e, EET
REIE. AL 3 26 R R (TLO) MR, HAMT K
. FoAhik7R R T Hrat.

32 ZLWHE

-MEEAEE R 1 (0.5 mmol). 5S-G FEMME 2 (0.5
mmol) FIAERRZ(0.03 @)Ll 3 mL ZEEMKKMAZE] 10
mL T BT RN g, 7RG e B,
TN B A . IR AV S SAXES B Bh T HE 20 s,
16 100 CZMEF, 484 20~30 min, TLC M 5 0 5 4=
JEEUCH, R RERR HMEARE, WIS, FEARREAT IR
JEHUE, M PH 95% LB E L&, /BREFER;F
[4,3-d|ME R [3,4-B] e RTAEH).

1,5- = FE-3- 2R By 3K 9 [4,3-d ] M 5T [3,4-b] L
BE-6(3H)-Fll(3a): 148 mg AMEMA, F7%F 80%. m.p.
204~205 C (Lit."*) m.p. 204~206 C); '"H NMR
(CDCls, 400 MHz) &: 8.19 (d, J=8.0 Hz, 3H, ArH), 7.57
(t, J=8.0 Hz, 1H, ArH), 7.46 (t, J=8.0 Hz, 2H, ArH),
7.36~7.27 (m, 3H, ArH), 3.05 (s, 3H, CH3), 2.83 (s, 3H,
CH;); *C NMR (CDCls, 100 MHz) 6: 163.1, 159.7, 152.5,

http://sioc-journal.cn/ 929
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B2 ArRERI S MIALEE

Scheme 2 Proposed reaction mechanism

151.4, 142.6, 142.0, 138.6, 132.6, 129.3, 128.9, 126.5,
123.6, 121.6, 117.2, 116.5, 110.4, 108.8, 28.1, 19.1; IR
(KBr) v: 3048, 2924, 1723, 1548, 1452, 1265, 1194, 1027,
981, 823, 767, 694 cm '; HRMS (ESI) calcd for C,H;5N3-
O,Na [M+Na]" 364.1062, found 364.1066.

3,5- Z H - 1-OR B A 5 R I [4,3-d) L e 5 [3,4-b] it
BE-6(3H)-Hi(3b): 147 mg FAMEAK, F*% 86%. m.p.
238 ~240 °C (Lit."? mp. 238~240 C); 'H NMR
(CDCls, 400 MHz) &: 7.47~7.40 (m, 6H, ArH), 7.30~
7.25 (m, 2H, ArH), 6.68 (t, J=7.6 Hz, 1H, ArH), 4.27 (s,
3H, CH,), 3.16 (s, 3H, CH3); *C NMR (CDCl;, 100 MHz)
5: 163.1, 160.1, 152.5, 151.9, 146.0, 142.0, 134.5, 132.4,
131.3, 129.5, 128.8, 128.6, 122.8, 116.5, 115.7, 110.3,
105.3, 34.2, 28.0; IR (KBr) v: 2989 1722, 1543, 1451,
1255, 1189, 1021, 822, 768, 694 cm™'; HRMS (ESI) calcd
for C5H;sN3;0,Na [M~+Na]" 364.1062, found 364.1078.

1,3- R EE-5- TN B Ay LR IR [4,3-d] MR IF(3,4-b]HiE
WE-6(3H)-BH(3c): 194 mg ¥ AR, f*% 90%. m.p.
222 ~224 °C(Lit!"¥ mp. 222~224 C); 'H NMR
(CDCl;, 400 MHz) 6: 8.41 (d, J=7.6 Hz, 2H, ArH),
7.59~7.54 (m, 4H, ArH), 7.47~7.29 (m, 7H, ArH),
6.71~6.67 (m, 1H, ArH), 3.58 (t, J=7.6 Hz, 2H, CH,),
2.02~1.95 (m, 2H, CH,), 1.15 (t, J=7.6 Hz, 3H, CH;);
3C NMR (CDCls, 100 MHz) d: 167.0, 159.5, 152.5, 151.7,
147.2, 142.2, 138.9, 134.3, 132.4, 131.5, 129.7, 129.5,
129.2, 129.0, 128.6, 126.7, 122.7, 122.5, 122.0, 116.6,
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115.6, 110.8, 106.8, 41.6, 22.0, 14.3; IR (KBr) v: 2936,
1728, 1603, 1542, 1261, 1049, 845, 758, 687 cm'; HRMS
(ESI) calcd for C,gH N3O,Na [M+Na]" 454.1532, found
454.1538.

1,3- = L -5- P e Ay &L R IR [4,3-d] LR IF[3,4-b]HiE
E-6(3H)-H(3d): 129 mg HEE A, 73 84%. m.p.
133~135 C (Lit"™ mp. 130~132 C); 'H NMR
(CDCls, 400 MHz) &: 8.25 (d, J=7.6 Hz, 1H, ArH), 7.59
(t, J=7.6 Hz, 1H, ArH), 7.40~7.35 (m, 2H, ArH), 4.12 (s,
3H, CHs), 3.46 (t, J=7.6 Hz, 2H, CH,), 2.82 (s, 3H, CH;),
1.88~1.83 (m, 2H, CH,), 1.08 (t, J=7.2 Hz, 3H, CHj);
5C NMR (CDCls, 100 MHz) §: 166.3, 159.8, 152.5, 142.7,
132.5,129.2, 123.5, 117.2, 116.9, 109.4, 100.0, 41.1, 33.7,
22.3, 19.0, 14.3; IR (KBr) v: 2959, 2933, 2872, 1722,
1562, 1459, 1267, 1232, 1178, 1011, 806, 764, 681, 659
cm '; HRMS (ESI) caled for CigH ;N3;0,Na [M+Na]™:
330.1219, found 330.1221.

10-5-1-F -3 - Bk -5- P B 3 (4, 3-d Mk e I
[3,4-b]ME-6(3H)-Hl(3e): 186 mg ALK, F=Z 92%.
m.p. 205~207 C (Lit."*) m.p. 204~206 C); '"H NMR
(CDCl;, 400 MHz) o: 8.22~8.20 (m, 3H, ArH), 7.48~
7.30 (m, 5H, ArH), 3.45 (t, J=6.4 Hz, 2H, CH,), 2.86 (s,
3H, CH3), 1.88~1.87 (m, 2H, CH,), 1.09 (t, J=7.2 Hz,
3H, CH;); C NMR (CDCl;, 75 MHz) §: 166.6, 158.9,
151.4, 150.9, 142.3, 141.0, 138.6, 132.3, 129.0, 128.6,
126.5, 121.4, 118.6, 117.8, 110.1, 108.4, 41.0, 21.8, 19.2,
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14.3; IR (KBr) v: 2956, 1739, 1595, 1543, 1483, 1198,
1028, 836, 749, 688 cm '; HRMS (ESI) caled for
Ca3H19CIN;O, [M+H]" 404.1166, found 404.1169.

10-5-1,3- R B -5- TN B 7 & 3K FF[4,3-d it e 5F:
[3,4-b]MLBE-6(3H)-F (3f): 73 207 mg FEGFEK, ;=%
89%. m.p. 229~230 C (Lit."® m.p. 228~230 C); 'H
NMR (CDCl;, 400 MHz) §: 8.39~8.38 (m, 2H, ArH),
7.53~7.37 (m, 11H, ArH), 3.57~3.56 (m, 2H, CH,),
1.96~1.95 (m, 2H, CH,), 1.14~1.13 (m, 3H, CH;); "°C
NMR (CDCls, 100 MHz) o: 167.1, 159.0, 151.5, 150.8,
146.9, 141.0, 138.7, 134.0, 132.3, 131.2, 129.5, 129.4,
129.1, 128.9, 126.9, 122.1, 117.8, 116.7, 110.7, 41.1, 22.9,
14.3; IR (KBr) v: 2953, 1747, 1644, 1543, 1421, 1261,
1157, 819, 679 c¢cm '; HRMS (ESI) calcd for CosH,oCl-
N;0,Na [M+Na]" 488.1142, found 488.1165.

10-5-1,3- = B -5- T B 7 & 3% FF[4,3-d] ik ek 5F:
[3,4-b]WLIE-6(3H)-H(3g): 73 144 mg HEEEK, =3
84%. m.p. 180~181 C (Lit."™® m.p. 180~182 C); 'H
NMR (CDCl;, 400 MHz) §: 8.23~8.17 (m, 1H, ArH),
7.49 (s, 1H, ArH), 7.31~7.29 (m, 1H, ArH), 4.10 (s, 3H,
CH3), 3.41~3.38 (m, 2H, CH,), 2.81 (s, 3H, CH;), 1.83~
1.79 (m, 2H, CH,), 1.06 (t, J=7.2 Hz, 3H, CH3); *C NMR
(CDCls, 100 MHz) d: 166.2, 159.0, 151.9, 150.8, 141.2,
140.8, 132.2, 128.9, 128.4, 118.5, 118.0, 109.2, 106.6,
41.0, 33.7,22.1, 19.1, 14.3; IR (KBr) v: 2957, 2877, 1728,
1560, 1419, 1256, 1187, 1050, 839, 802, 754, 669 cm ';
HRMS (ESI) caled for C;gH;¢CIN;O,Na [M + Na] " :
364.0829, found 364.0848.

10-PR-1-F KE-3- 2R Jk-5- T HE 4y 32 9 [4,3-d L e I
[3,4-b]MIE-6(3H)-FA(3h): 208 mg ALK, =5 93%.
m.p. 205~207 ‘C (Lit!"™ m.p. 206~208 C); 'H NMR
(CDCls, 400 MHz) o: 8.35 (s, 1H, ArH), 8.23 (d, J=8.0
Hz, 2H, ArH), 7.65 (d, J=8.8 Hz, 1H, ArH), 7.48 (t, J=
7.6 Hz, 2H, ArH), 7.32~7.24 (m, 2H, ArH), 3.45 (t, J=
7.6 Hz , 2H, CH,), 2.86 (s, 3H, CH3), 1.91~1.85 (m, 2H,
CH,), 1.09 (t, J=7.2 Hz, 3H, CH;); °C NMR (CDCl;, 75
MHz) 6: 166.6, 158.8, 151.4, 151.3, 142.4, 140.9, 138.6,
135.1, 131.6, 129.0, 126.5, 121.5, 118.9, 118.3, 116.2,
110.1, 108.4, 41.0, 21.8, 19.1, 14.3; IR (KBr) v: 2953,
2862, 1740, 1546, 1507, 1482, 1253, 1189, 1022, 835, 757,
684 cm '; HRMS (ESI) calcd for C,3HoBrN;0, [M+H]"
448.0661, found 448.0653.

10-92-3- F K- 1- 2R Jk-5- T HE 4y 32 9 [4,3-d L e I
[3,4-b]AtIE-6(3H)-FA(3i): 197 mg A MEE, 723 88%.
m.p. 194~196 ‘C (Lit!"™ m.p. 194~196 C); 'H NMR
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(CDCls, 400 MHz) 6: 7.50~7.41 (m, 7H, ArH), 7.17 (d,
J=8.8 Hz, 1H, ArH), 427 (s, 3H, CHs), 3.51 (t, J=7.6
Hz, 2H, CH,), 1.94~1.85 (m, 2H, CH,), 1.12 (t, J=7.6
Hz, 3H, CH;); "C NMR (CDCls, 75 MHz) d: 166.6, 159.1,
151.9, 151.2, 145.8, 140.8, 135.0, 134.3, 134.1, 129.3,
129.2, 128.9, 118.0, 117.3, 115.7, 109.9, 105.0, 41.1, 34.3,
22.3, 14.3; IR (KBr) v: 2948, 1729, 1548, 1438, 1258,
1018, 924, 820, 694 cm '; HRMS (ESI) caled for
Ca3H oBrN;O, [M+H] ' : 448.0661, Found 448.0662.

10-7R-1,3- R B -5- T B & K FF[4,3-d] ik e 3
[3,4-b]MHIE-6(3H)-H(3j): 230 mg FHOEE, 7% 90%.
m.p. 240~242 C (Lit.!"* m.p. 240~242 ‘C); '"H NMR
(CDCl;, 400 MHz) &: 8.39 (d, J=8.0 Hz, 2H, ArH),
7.58~7.46 (m, 9H, ArH), 7.38 (t, J=7.6 Hz, 1H, ArH),
720 (d, J=7.2 Hz, 1H, ArH), 3.57 (t, J=7.6 Hz, 2H,
CH,), 1.99~1.94 (m, 2H, CH,), 1.14 (t, J=7.6 Hz, 3H,
CH;); *C NMR (CDCls, 100 MHz) 6: 167.0, 159.0, 151.6,
151.3, 147.0, 140.8, 138.7, 135.1, 134.3, 134.0, 129.6,
129.4, 129.1, 128.9, 126.9, 122.1, 118.1, 117.2, 115.8,
110.7, 106.7, 41.1, 22.0, 14.3; IR (KBr) v: 3048, 1742,
1540, 1419, 1262, 1160, 1045, 836, 757, 690 cm ™ '; HRMS
(ESI) caled for CygH,oBrN;O,Na [M—|—Na]+ 532.0637,
found 532.0614.

10-78-1,3- = F B2 -5- T JE & 3 FF[4,3-d] Mk e 3f
[3,4-b]MIE-6(3H)-F(3K): 164 mg A, =& 85%.
m.p. 184~186 ‘C (Lit.'"* m.p. 184~186 C); '"H NMR
(CDCls, 400 MHz) ¢: 8.36 (s, 1H, ArH), 7.65~7.63 (m,
1H, ArH), 7.28~7.23 (m, 1H, ArH), 4.11 (s, 3H, CH;),
3.04 (t, J=7.6 Hz, 2H, CH,), 2.80 (s, 3H, CH;), 1.86~
1.80 (m, 2H, CH,), 1.08 (t, J=7.2 Hz, 3H, CH3); *C NMR
(CDCls, 100 MHz) ¢: 166.1, 159.0, 151.9, 151.3, 141.0,
140.8, 134.9, 131.3, 118.8, 118.5, 116.1, 109.2, 106.6,
41.0, 33.7,22.1, 19.1, 14.3; IR (KBr) v: 2958, 2863, 1719,
1562, 1478, 1278, 1174, 1033, 828, 748, 697 cm'; HRMS
(ESI) caled for CgH;¢BrN;O,Na [M+Na]" 408.0324,
found 408.0316.

10-H 48 k- 1- R -3- 2R -5 T 2R & R FE[4,3-d]E
I [3,4-b] I IE-6(3H)-BR(31): 192 mg MG, F=F
96%. m.p. 188~190 ‘C; '"H NMR (CDCl;, 400 MHz) ¢:
8.31 (t, J=3.6 Hz, 2H, ArH), 7.72 (d, J=2.8 Hz, 1H,
ArH), 7.54 (t, J=8.4 Hz, 2H, ArH), 7.37 (t, J=7.6 Hz,
1H, ArH), 6.95 (d, J=8.8 Hz, 1H, ArH), 6.88 (d, J=2.4
Hz, 1H, ArH), 3.92 (s, 3H, CH;0), 3.48 (t, J=7.6 Hz, 2H,
CH,), 2.88 (s, 3H, CH3), 1.95~1.88 (m, 2H, CH,), 1.10 (t,
J=17.2 Hz, 3H, CH;); "C NMR (CDCl;, 75 MHz) o:
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166.8, 159.8, 155.6, 151.6, 146.8, 142.5, 142.4, 138.8,
129.0, 126.5, 121.8, 119.5, 118.2, 117.2, 112.9, 110.4,
108.7, 56.1, 41.0, 21.9, 19.4, 14.3; IR (KBr) v: 2966, 1741,
1538, 1285, 1232, 1188, 916, 823, 758, 698 cm '; HRMS
(ESI) caled for CoHp,N;0; [M+H]™ 400.1661, found
400.1651.

9- F A k- 1- FH AL -3- 2R L -5- T B 4 R O [4,3-d] Ik
M FE(3,4-b) L RE-6(3H)-BH(3m): 188 mg [k, 7=
94%. m.p. 192~194 C (Lit!"™ mp. 194~196 C); 'H
NMR (CDCl;, 400 MHz) §: 8.31~8.29 (m, 2H, ArH),
8.15 (d, J=8.8 Hz, 1H, ArH), 7.53 (t, J=8.4 Hz, 2H,
ArH), 7.33 (t, J=7.6 Hz, 1H, ArH), 6.95 (d, J=8.8 Hz,
1H, ArH), 6.88~6.87 (m, 1H, ArH), 3.92 (s, 3H, CH;0),
3.48 (t, J=7.6 Hz, 2H, CH,), 2.88 (s, 3H, CH;), 1.95~
1.88 (m, 2H, CH,), 1.10 (t, J=7.2 Hz, 3H, CH3); *C NMR
(CDCls, 75 MHz) d: 166.7, 163.3, 159.7, 154.5, 151.7,
142.8, 142.7, 138.9, 130.4, 129.0, 126.3, 121.7, 111.7,
109.9, 108.4, 101.0, 55.9, 41.0, 21.9, 19.1, 14.3; IR (KBr)
v: 2956, 1739, 1540, 1274, 1207, 1165, 800, 756, 685
cm '; HRMS (ESI) caled for CyH»N;O; [M+H]™
400.1661, found 400.1650.

8- AR k- 1- F L -3 OR RS- T B & 3 3R (4,3t
I [3,4-b] L IE-6(3H)-FiF(3n): 184 mg Mk, %
92%. m.p. 216~218 C (Lit!"” mp. 216~218 C); 'H
NMR (CDCl;, 400 MHz) §: 8.30~8.28 (m, 2H, ArH),
7.79~7.76 (m, 1H, ArH), 7.53~7.50 (m, 2H, ArH),
7.32~7.28 (m, 2H, ArH), 7.16~7.14 (m, 1H, ArH), 3.40
(s, 3H, CH;0), 3.54~3.50 (m, 2H, CH,), 2.87 (s, 3H,
CH;), 1.96~1.87 (m, 2H, CH,), 1.10 (t, J=7.2 Hz, 3H,
CH3); *C NMR (CDCls, 75 MHz) 6: 166.6, 159.0, 151.6,
147.6, 142.8, 142.7, 142.4, 138.8, 129.0, 126.4, 123.2,
121.7, 121.6, 120.7, 117.4, 114.2, 110.2, 108.9, 56.4, 40.9,
21.8, 19.1, 14.3; IR (KBr) v: 3082, 2957, 2865, 1730,
1553, 1488, 1275, 1096, 965, 786, 753, 690 cm™'; HRMS
(ESI) caled for CoHp,N;0; [M+H]™ 400.1661, found
400.1651.

8- F A Jk-1,3- = F -5 i 2 R I [4,3-d] ke I F
[3,4-b]MtIE-6(3H)-F(30): 138 mg ALK, =3 82%.
m.p. 187~189 C (Lit!" m.p. 188~190 C); 'H NMR
(CDCls, 400 MHz) &: 7.76 (d, J=8.0 Hz, 1H, ArH), 7.29
(d, J=8.8 Hz, 1H, ArH), 7.13 (d, J=8.0 Hz, 1H, ArH),
4.12 (s, 3H, CHs), 4.00 (s, 3H, CH;), 3.48~3.45 (m, 2H,
CH,), 2.79 (s, 3H, CH;), 1.89~1.83 (m, 2H, CH,), 1.09 (t,
J=7.6 Hz, 3H, CH); *C NMR (CDCl;, 100 MHz) o:
166.1, 159.1, 151.9, 147.5, 142.7, 142.3, 141.1, 123.1,
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120.4, 117.5, 114.0, 109.3, 107.0, 56.3, 41.0, 33.7, 22.2,
19.0, 14.3; IR (KBr) v: 3089, 2950, 2867, 1719, 1562,
1487, 1279, 1091, 973, 811, 787, 681 cm™'; HRMS (ESI)
caled for C;oH;oN;O;Na [M + Na] 360.1324, found
360.1316.

8,10- ~5-1,3- - H B -5- TN B 5 T K I [4,3-d] ML
I [3,4-b] ML BE -6(3H)- B (3p): 154 mg [l Ak, =%
82%. m.p. 176~177 ‘C; '"H NMR (CDCls, 400 MHz) o:
8.14~8.10 (m, 1H, ArH), 7.62~7.58 (m, 1H, ArH), 4.13
(s, 3H, CH3), 3.44 (t, J=7.6 Hz, 2H, CH,), 2.82 (s, 3H,
CH;), 1.88~1.79 (m, 2H, CH,), 1.10 (t, J/=7.2 Hz, 3H,
CH;); *C NMR (CDCls, 100 MHz) ¢: 166.2, 158.0, 151.9,
146.9, 140.7, 132.1, 128.6, 127.0, 123.0, 119.0, 109.1,
106.6, 41.0, 34.0, 22.1, 19.1, 14.3; IR (KBr) v: 3072, 2964,
2861, 1737, 1553, 1446, 1260, 1157, 1027, 871, 809, 783,
758 cm '; HRMS (ESI) caled for [M+Na]": C;gH;sCl,-
N;0,Na 398.0439, found 398.0423.

HBhA &L (Supporting Information) {54 3a~3p K
'HNMR 1 C NMR i, iS4 8E A Lh 5 2% WA T R
vk (http://sioc-journal.cn/) I T #k.
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