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Synthesis of Novel Pyrazole Derivatives Containing Isatins as Poten-
tial Apoptosis Inducer in Non-small Lung Cancer A549 Cells

Zhang, Lei™** Li, Wenyun'” Liu, Lai” Zheng, Chengyue”
Wang, Yang"” Xu, Yingshu” Shi, Dabin” Nie, Xugiang”
Guo, Jiaying  Zhu, Chunyuan”  Wang, Jing™*
(“ School of Pharmacy, Zunyi Medical University, Zunyi 563003)
(* Sichuan Industrial Institute of Antibiotics, Chengdu University, Chengdu 610051)

Abstract Two kinds of novel pyrazole derivatives containing isatins, total of 12 target compounds, were prepared from
4-hydroxyacetophenone via addition, cyclization, substitution, hydrazinolysis and condensation, which were characterized by
'H NMR, ">C NMR and HRMS. The anti-neoplastic activity of target molecules was evaluated against human non-small cell
lung cancer cell line A549 using cell counting Kit-8 (CCK-8) assay. The data showed that several compounds possessed poten-
tial anticancer effect. Among them, N'-(3-imino-6-chloroindole-2-one)-1-benzyl-3-(4-methoxyphenyl)-1H-pyrazole-5-carbo-
hydrazide (7e) and N'-(3-imino-6-bromoindole-2-one)-1-benzyl-3-(4-methoxyphenyl)-1H-pyrazole-5-carbohydrazide (7f) ex-
hibited ICs, values of 30.41 and 29.69 pmol/L, respectively. Flow cytometry showed that compound 7f could induce apoptosis
of A549 cells, reduce the mitochondrial membrane potential, but have no effect on the cell cycle. Those data indicated that the
anti-proliferative activity of molecule 7f was mediated by apoptosis-dependent mechanism involving the mitochondrial path-
way in A549 cells.
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Figure 1 Reported 1-benzyl-3-phenyl pyrazole derivatives
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Figure 2 Reported isatin derivatives
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Figure 3 Design of target compounds
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Reagents and conditions: (a) diethyl oxalate, EtONa, EtOH, 25 °C; (b) hydrazine hydrate, AcOH, reflux; (c) BnCl, K,CO3, CH3CN, reflux; (d)
hydrazine hydrate, EtOH, reflux; (e) EtOH, cat. H,SO,, reflux.
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Scheme 1 Synthetic route of the target compounds 7a~7f
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Reagents and conditions: (a) CS,, KOH, EtOH, reflux; (b) 1,2-dibromoethane, NaH, DMF, 25 °C; (c) DMF, K,CO,, KIl, 80 °C.
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Scheme 2  Synthetic route of the target compounds 10a~10f
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AN BEFE A, HA SV BA — PR
P, Blnfe-&4 Te, 7€ F1 10f, H 1Cso [H4 BN 3041,
29.69 i1 58.48 pumol/L, {H#4155 T BH 245 I E1(1Cso=8.18
pmol/L).

F 1 BFALEYIRT AS49 2B AR ST R v 1t

Table 1 Antiproliferative activity of target compounds against
A549 cells in vitro
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Figure 4 Effects of compound 7f on the cell cycle of A549 cells
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Figure 5 Effects of compound 7f on the apoptosis of A549 cells
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Figure 7 Effects of compound 7f on the mitochondrial membrane potential of A549 cells
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3.2.1  N-(3-T &K -(BAR)73] %k -2-8R)-1-K F A -3-4-
A AR )1 H-weed -5-F BB (Ta~T) 89 &A%

# 0.31 mmol H1/E]{K 5 F10.31 mmol HI(EU)EELL
6a~6f MIAZF| 25 mL ML H, TINS5 mL ZFEEF]
1 B ER, Ny CRY T IR B 4~5 h. )= (3% (TLC)
W R RSEA G, A, g, JEUTHK 8% 3 IR,
HAETRE, 133 BAR=Y) Ta~171.

N'-(3- V2 3 W] Wt -2- i )- 1- 7% F 36 -3-(4- FH AR L 2R
F)- 1H-MEe-5- F R (Ta): G E 4K, P23 89%. m.p.
297~299 °C; 'H NMR (DMSO-d;, 400 MHz) 0: 13.77 (s,
1H), 11.38 (s, 1H), 7.78 (d, J=7.2 Hz, 2H), 7.58 (d, J=
6.8 Hz, 1H), 7.39~7.21 (m, 7H), 7.10 (t, J=6.4 Hz, 1H),
7.01 (d, J=7.2 Hz, 2H), 6.96 (d, J=17.6 Hz, 1H), 5.78 (s,
2H), 3.78 (s, 3H); °C NMR (DMSO-ds, 100 MHz) o:
163.34, 159.83, 150.07, 143.08, 137.83, 132.53, 128.98,
128.00, 127.74, 127.15, 124.84, 123.28, 121.55, 120.02,
114.71, 111.76, 55.61, 54.67; HRMS calcd for Co6H,,N505
[M+H]" 452.1717, found 452.1720.

N'=(3- 302 5 -4- G5 W -2 )- 1- < Y 2 -3-(4- H 41 3
IR F)- L H- M -5 F I B (7b): B E AR, PR 93%.
m.p. 281~283 C; 'H NMR (DMSO-ds, 400 MHz) ¢:
13.96 (s, 1H), 11.59 (s, 1H), 7.75 (d, J=6.8 Hz, 2H),
7.38~7.24 (m, 6H), 7.14 (d, J=8.0 Hz, 1H), 7.01 (d, J=
8.0 Hz, 2H), 6.92 (d, J=7.2 Hz, 1H), 5.79 (s, 2H), 3.77 (s,
3H); “C NMR (DMSO-d,, 100 MHz) §: 162.82, 159.80,
14435, 137.93, 133.22, 128.96, 127.94, 127.66, 126.98,
124.92, 12427, 117.01, 114.74, 110.46, 55.62, 54.85;
HRMS calcd for Cy6H,;CIN5O5 [M—i—H]+ 486.1327, found
486.1331.

N'-(3- .28 5 -4- YR 05| e -2 - )- 1 -2 FR 5 -3-(4- F 4
RFE)- 1 H-NHE -5 FR R I (Te): A4, 723 95%. m.p.
272~274 °C; '"H NMR (DMSO-d;, 400 MHz) : 13.96 (s,
1H), 11.57 (s, 1H), 7.76 (d, J=17.6 Hz, 2H), 7.32~7.24
(m, 8H), 7.00 (d, J/=8.4 Hz, 2H), 6.95 (s, 1H), 5.78 (s,
2H), 3.77 (s, 3H); C NMR (DMSO-ds, 100 MHz) o:
162.87, 159.80, 144.54, 137.94, 133.24, 128.96, 127.94,
127.65, 127.47, 127.02, 124.92, 118.68, 114.73, 110.88,
55.62, 54.81; HRMS calcd for C,¢H,BrNsO; [M—i—H]+
530.0822, found 530.0824.

N'-(3- .28 55 -5- 05| -2 )- 1- 2% FR 6 -3-(4- F 4
PR FE)-1LH- M -5 F R i (7d): BB E AR, PR ER 92%.
m.p. 310~312 C; '"H NMR (DMSO-ds, 400 MHz) §:
13.70 (s, 1H), 11.49 (s, 1H), 7.79 (d, J=7.6 Hz, 2H), 7.56
(s, 1H), 7.45 (d, J=17.6 Hz, 1H), 7.32 (d, J=6.0 Hz, 2H),
7.25 (d, J=17.6 Hz, 4H), 6.99 (t, J=9.2 Hz, 3H), 5.78 (s,

1726 http://sioc-journal.cn/
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2H), 3.78 (s, 3H); “C NMR (DMSO-ds;, 100 MHz) §:
163.16, 159.85, 150.10, 141.76, 137.79, 131.90, 128.98,
128.01, 127.74, 127.37, 127.17, 124.79, 121.77, 121.07,
114.71, 113.31, 55.63, 54.73; HRMS calcd for CpeH,,Cl-
N;O; [M+H]" 486.1327, found 486.1328.

N'-(3- 1.2 5 -6- G 5| -2 )- 1- 2 F 6 -3-(4- Y 4 2k
TRFE)- 1 H-NH -5 FR R (Te): &4, 722 88%. m.p.
278~279 °C; 'H NMR (DMSO-d,, 400 MHz) : 13.65 (s,
1H), 11.53 (s, 1H), 7.78 (s, 2H), 7.58 (s, 1H), 7.31~7.00
(m, 10H), 5.78 (s, 2H), 3.78 (s, 3H); *C NMR (DMSO-d,
100 MHz) 6: 163.34, 159.85, 150.10, 144.25, 137.80,
136.54, 128.98, 128.01, 127.73, 127.17, 124.80, 123.18,
122.96, 114.72, 111.82, 55.63, 54.71; HRMS calcd for
Ca6Hp0CINsNaO; [M+Na]" 508.1147, found 508.1146.

N'=(3- 305 3 -6- YR 15| Wik -2 )-1- 4% FF -3-(4- H 41 2
L)1 H-MEE-5- FR IR (7H): AR, P2 97%. mup.
274~275 °C; "H NMR (DMSO-dq, 400 MHz) : 13.65 (s,
1H), 11.51 (s, 1H), 7.78 (d, J=7.6 Hz, 2H), 7.51 (d, J=
7.2 Hz, 1H), 7.30~7.22 (m, 7H), 7.12 (s, 1H), 7.01 (d, J=
7.6 Hz, 2H), 5.78 (s, 2H), 3.78 (s, 3H); “C NMR
(DMSO-ds, 100 MHz) 6: 163.21, 159.85, 150.10, 144.29,
137.79, 128.98, 128.01, 127.72, 127.17, 126.05, 125.16,
123.13, 119.34, 114.72, 114.56, 55.63, 54.69; HRMS calcd
for Co6H, BrNsO5 [M+H]" 530.0822, found 530.0821.
322 N'-(2-i% T &)—~(BAX) 73] %-2-BR (92~ 9f) 89 & A%,

4 0.68 mmol (HUfR)EELL 6a~6f I F] 25 mL 1[5
RS, A 4 mL N,N-—F 3 I (DMF) % i,
KK EIR 0 °C, A 1.36 mmol Zfkih, 0 C
TFHFER L 15 min J5F I 6.8 mmol 1,2- 8 Z4t, %=
IR 2~3 h. TLC I M 584 f&, A 30 mL HLA
SRR K N, P REREE 3 K, KBk 2K,
FGEACENE R 1 IR, TOKBRBEA T, 18, Uk
BRIAEPER, SRS, P4 200~300 HEERAEET
[Pei: &/ MEEV © V=200 : 1)]4i4155] A
& 9a~9f.

N'-(2-1R 2.3%)-15| -2 (9a): ZL O [EAEK, 72 76%.
m.p. 128~129 CCLHR{EP?: 122~125 *C); 'H NMR
(CDCls, 400 MHz) 6: 7.61 (t, J=8.0 Hz, 2H), 7.14 (t, J=
7.6 Hz, 1H), 7.01 (d, J=8.0 Hz, 1H), 4.15 (t, J=6.8 Hz,
2H), 3.61 (t, J=6.8 Hz, 2H); >*C NMR (CDCl;, 100 MHz)
5: 182.64, 158.18, 150.42, 138.41, 125.68, 124.05, 117.59,
110.22, 41.93, 27.10.

N'-(2-1R 2. 55)-4- & M| We-2-FF (9b): F A, P25
62%. m.p. 167~169 C(CLHR{EP?: 145~149 C); 'H
NMR (CDCl, 400 MHz) 6: 7.52 (t, J=8.0 Hz, 1H), 7.09

Chin. J. Org. Chem. 2017, 37, 1721~1729



Chinese Journal of Organic Chemistry

ARTICLE

(d, J=8.4 Hz, 1H), 6.93 (d, J=8.0 Hz, 1H), 4.15 (s, 2H),
3.61 (s, 2H); *C NMR (CDCl;, 100 MHz) d: 179.51,
157.29, 151.52, 138.51, 134.21, 125.60, 114.70, 108.54,
42.13,27.08.

N'-(2-1R Z.35)-4- 115 W2 (9¢): #5 (O [ 44k, 7=
70%. m.p. 177~179 C(CCHREP: 190~193 C); 'H
NMR (CDCls, 400 MHz) 6: 7.43 (t, J=8.0 Hz, 1H), 7.29
(d, J=8.0 Hz, 1H), 6.97 (d, J=8.0 Hz, 1H), 4.16 (t, J=6.0
Hz, 2H), 3.61 (t, J=6.4 Hz, 2H); *C NMR (CDCl;, 100
MHz) 6: 157.23, 151.97, 138.31, 128.78, 122.07, 108.99,
42.03, 27.00.

N'-(2-1R 2. 35)-5- G 05| We-2-Fi (9d): 4L (i 1k, P~
65%. m.p. 111~113 ‘CCCEREPT: 116~118 C); 'H
NMR (CDCls, 400 MHz) : 7.59 (d, J=8.8 Hz, 2H), 6.99
(d, J=8.0 Hz, 1H), 4.15 (t, J=6.4 Hz, 2H), 3.61 (t, J=6.4
Hz, 2H); *C NMR (CDCl;, 100 MHz) §: 181.66, 157.66,
148.79, 137.75, 129.89, 125.53, 118.39, 111.65, 42.17,
27.20.

N'-(2-1R 2.3%)-6-F 5| We-2- i (9e): # (L E 44, 7%
75%. m.p. 106~108 C(CHREP*: 132~135 C); 'H
NMR (CDCls, 400 MHz) 6: 7.58 (t, J=7.6 Hz, 1H), 7.14
(d, J=7.6 Hz, 1H), 7.02 (s, 1H), 4.13 (t, J=6.4 Hz, 2H),
3.62 (t, J=6.4 Hz, 2H); *C NMR (CDCl;, 100 MHz) ¢:
181.12, 158.15, 151.46, 144.91, 126.70, 124.31, 115.89,
111.13, 42.19 27.07.

N'-(2-1R 2, 3%)-6- 1R 05| Wk-2- T (9f): o o il A, 7=
58%. m.p. 165~166 C(CHREP: 155~158 C); 'H
NMR (CDCls, 400 MHz) d: 7.49 (d, J=8.0 HZ, 1H), 7.31
(d, J=8.0 Hz, 1H), 7.19 (s, 1H), 4.13 (t, J=6.4 Hz, 2H),
3.61 (t, J=6.4 Hz, 2H); *C NMR (CDCl;, 100 MHz) ¢:
181.39, 158.02, 151.23, 133.70, 127.31, 126.60, 116.26,
113.96, 42.16, 27.07.

323 2-(1-N-(B AR )" %k -2,3- = 8R )- & 3 -2- 5L
H)-5-(1-3R F -3-(4-F A AR A )b -5-5)-1,3,4-HE =
v (10a~10f) 89 4 A&,

¥ 0.27 mmol H Al 8, 0.30 mmol N'-(2-¥ 2.
F)—(HUA)5] W-2- 8] 9., 0.41 mmol TR B AR A4, & Fr Ak
AR 10 mL WEJEESR T, A 4 mL DMF,
80 C RHiiHE &M 1~2 h. TLC &l Rise 45, H4 = B
WA 80 mL 7K H, g, [EA/KEE3 X, BT, H
2 200~300 HRERAEZ TGRS 0 T,
Viv=4: DAtk 3 2 H bR 10a~10f.

2-(1-N"-M5| W -2,3- il )~ £, Fk -2- T 2% )-5-(1- 2K HA -
3-(4- PSR L JE ) ntp -5 -3 )- 13,418 — I (10a): 25 {1 [
1, PEE 79%. mp. 96~98 C; '"H NMR (CDCls, 400
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MHz) 6: 7.79 (d, J=8.4 Hz, 2H), 7.61~7.59 (m, 2H),
7.36~7.23 (m, 6H), 7.12 (t, J=7.6 Hz, 1H), 7.07 (s, 1H),
6.97 (d, J=8.8 Hz, 2H), 5.92 (s, 2H), 4.25 (t, J=7.2 Hz,
2H), 3.85 (s, 3H), 3.54 (t, J=7.2 Hz, 2H); “C NMR
(CDCl;, 100 MHz) &: 182.74, 163.44, 159.82, 158.64,
158.30, 151.50, 150.35, 138.81, 136.55, 128.57, 127.81,
127.64, 127.38, 126.99, 125.61, 124.86, 124.09, 117.52,
114.15, 110.56, 105.61, 55.34, 55.09, 39.13, 29.00; HRMS
caled for CayHyNsNaO,S [M+Na]® 560.1363, found
560.1368.

2-(1-N"-4- G 5| W -2,3- — i )~ £, 5 -2- i 2)-5-(1- 7K
FH-3-(4- AR 3 SR L ) I -5 3 )-1,3,4- 8 — 4 (10b): 4%
O E AR, P2 E 68%. mp. 200~202 C; 'H NMR
(DMSO-d, 400 MHz) 6: 7.81 (d, J=8.4 Hz, 2H), 7.61 (t,
J=8.0 Hz, 1H), 7.42 (s, 1H), 7.32 (d, J=7.2 Hz, 2H), 7.25
(t, J=8.8 Hz, 4H), 7.09 (d, J=8.0 Hz, 1H), 6.99 (d, J=8.4
Hz, 2H), 5.81 (s, 2H), 4.13 (s, 2H), 3.77 (s, 3H), 3.55 (s,
2H); *C NMR (DMSO-d,, 100 MHz) §: 180.26, 164.12,
159.83, 158.23, 157.95, 152.07, 151.13, 139.10, 137.37,
131.54, 129.02, 128.08, 127.66, 127.13, 124.82, 124.66,
114.93, 114.64, 110.04, 105.98, 55.62, 54.71, 29.89;
HRMS calcd for Cy9H,,CINsNaO,4S [M—}—Na]+ 594.0973,
found 594.0972.

2-(1-N"-4- 55| Wi -2 3- — J] )~ £, 5 -2- B 2% )-5-(1- %
FH-3-(4-H A 2 2R 0 i e -5- 95 )-1,3,4- 8 — I (10c): 3t
A, 723 80%. m.p. 193~195 ‘C; 'H NMR (DMSO-dj,
400 MHz) J: 7.81 (d, J=8.8 Hz, 2H), 7.52 (t, J=8.0 Hz,
1H), 7.42 (s, 1H), 7.32~7.23 (m, 7H), 7.00 (d, J=8.8 Hz,
2H), 5.81 (s, 2H), 4.13 (s, 2H), 3.77 (s, 3H), 3.55 (s, 2H);
BC NMR (DMSO-dg, 100 MHz) &: 180.81, 164.11,
159.83, 158.22, 157.91, 152.49, 151.12, 139.01, 137.37,
129.03, 128.07, 127.78, 127.65, 127.13, 124.82, 119.90,
116.55, 114.64, 110.45, 105.98, 55.62, 54.72, 29.86;
HRMS caled for C,0H»BrNsO,S [M+H]' 616.0649,
found 616.0647.

2-(1-N"-5- 55| Wi -2,3- - Jil )~ £, 3 -2- B 2% )-5-(1- %
FH-3-(4- FH A8 2 2R L ) L k-5 3 )-1,3,4- 8 — 1 (10d): 5
WO E K, P F 66%. mp. 219~220 C; 'H NMR
(DMSO-d;, 400 MHz) 6: 7.82 (d, J=8.4 Hz, 2H), 7.68 (d,
J=8.0 Hz, 1H), 7.54 (s, 1H), 7.42 (s, 1H), 7.34~7.23 (m,
6H), 6.99 (d, J=8.4 Hz, 2H), 5.81 (s, 2H), 4.13 (s, 2H),
3.77 (s, 3H), 3.56 (s, 2H); *C NMR (DMSO-d,, 100 MHz)
5: 182.31, 164.08, 159.83, 158.40, 158.22, 151.13, 149.25,
137.43, 137.37, 129.03, 128.07, 127.66, 127.13, 124.84,
12437, 119.25, 114.64, 113.06, 105.99, 55.62, 54.70,
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29.88; HRMS calcd for CpH,,CINsNaO,S [M + Na] "
594.0973, found 594.0976.

2-(1-N"-6- 5| W -2,3- il )~ £, 3 -2- B 25)-5-(1- 7
FH-3-(4- F AR JE R I L e -5-38)- 1,3,4-8 — e (10e): B (L
B, 2% 72%. m.p. 202~203 °C; "H NMR (DMSO-d,
400 MHz) 6: 7.82 (d, J=7.6 Hz, 2H), 7.52 (d, J=8.8 Hz,
2H), 7.43 (s, 1H), 7.33 (d, J=7.2 Hz, 2H), 7.26 (t, J=6.8
Hz, 3H), 7.12 (d, J=7.6 Hz, 1H), 7.00 (d, J=7.6 Hz, 2H),
5.81 (s, 2H), 4.13 (s, 2H), 3.78 (s, 3H), 3.57 (s, 2H); “*C
NMR (DMSO-ds, 100 MHz) J: 182.04, 164.11, 159.83,
158.73, 158.24, 151.85, 151.11, 142.97, 137.36, 129.01,
128.06, 127.70, 127.13, 126.30, 124.84, 123.58, 116.76,
114.64, 111.92, 105.99, 55.62, 55.36, 54.70, 29.85; HRMS
caled for C,y0H,,CINsNaO,S [M—}—Na]+ 594.0973, found
594.0972.

2-(1-N"-6- Y5 W5 Wi -2 3- — Jii )~ £, B -2- B 2% )-5-(1- 7%
FH-3-(4- AR DR L L -5 - 356 - 1,3 4-FE I (106): 3 8
[, 723 78%. m.p. 223~224 “C; 'H NMR (DMSO-d,
400 MHz) §: 7.82 (d, J=7.6 Hz, 2H), 7.65 (s, 1H), 7.43 (d,
J=8.4 Hz, 2H), 7.34~7.24 (m, 6H), 7.00 (d, J=7.2 Hz,
2H), 5.81 (s, 2H), 4.12 (s, 2H), 3.78 (s, 3H), 3.56 (s, 2H);
BC NMR (DMSO-ds, 100 MHz) d: 182.30, 164.13,
159.83, 158.65, 158.23, 151.64, 151.12, 137.36, 132.31,
129.02, 128.08, 127.69, 127.15, 126.57, 126.25, 124.83,
117.06, 114.64, 105.99, 55.62, 54.71, 29.87; HRMS calcd
for CooH,3BrNs04S [M+H]" 638.0468, found 638.0468.
3.2.4  ARINFATIG EPEM K,

LA EF(DDP) A M2, K H CCK-8 ¥ H #5™
YIXE AS49 AR SN ITIETETE . K AS49 AHHIIH AL
T, BRhT 96 FLAR, £ 37 °C, 5% CO, B 77
1k 24 h. BALIIA 100 pL FHRZ )5 245(100 pmol/L)E5 77
5, RN BOLBATEXSREZH . PHVEXT R i, Ff
96 fLHRE T-H 3740 L 72 h. Z9WEF 5, BSLINA
10 uL. CCK-8 ¥, 4k2E0#1L 3 h. EEFR{TE 450 nm &b
SEWOGFEME(OD), FHitEMGIZE. 100 pmol/L WEE T,
R KT 50% 040 &9, B BIRERTR 72
h. SZI6 45 BRI SPSS17.0 B i 545 H 1Cs 4.

3.2.5 PI 3 3= k4 M 2m Ao JE) HA

B BUEKIAR AS49 AR Bl 6 LA,
Ak 24 h. ARIELLAGE BN TF 55975, [R5 S7 R
YT, Z5WER] 48 h ), WUR. B0, JFH 70%0K &
FE[E 24l . i 100 uL RNase A ¥4k 30 min, FEIIA
400 pL PI Jeth. N4 fd 5% 488 nm b %k
3.2.6 Annexin-V APC/7-AAD I Zk ik A&l ¢a ft 8 o

B BUE KR AS49 4T LR Rl 6 LA,
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BEEAL 24 h. RIS BN TE 55 IR, R BB
L. NN 500 pL 2% (Binding Buffer))s, FHKIX
TN 5 pL R E AR ERE I V (Annexin
V-APC)H 5 uL 7-Z I % (7-AAD), RAJINE 15
min. 4GS SR GH B TR
3.2.7 Hoechst 33342 # &

A549 45 7F W4k 24 h )5, 1R\ 4% 2 R
[& %€ W 7 30 min, I\ Hoechst 33342 Y t0yR, 720 E o=
PGB, EIEBCE 10 min J5, PURGHEKEH
WE R, KRB N,
3.2.8 JC-1 # & kA M Z A ARIE B A2

B BUE KR AS49 dUHIH LR E] 6 LA,
§EEAL 24 h. RIS BN TE RE IR, R BN BA
XTREZH. Z5W1E A 48 h ), WA 4EML, I 500 pL JC-1
TAEW, 1537 C, 5% CO, [MR:FAH 1L 15 min. =
T B A A, Y A AR ASCAS.

%4 Bh A1 %l (Supporting Information) H#5 /= #)1 'H
NMR, "C NMR, HRMS #[&. X SEh1H}F ] DL 6 5 AR
F1 X 3 (http://sioc-journal.cn/)_F R #k.
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