% 4”) {h % DOI: 10.6023/cjoc201407004 ARIEX

Chinese Journal of Organic Chemistry

ARTICLE

2-(R EREREELE)-5,6- — S -ZFFF[b,e] M+ -6,11-Z i AY
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Synthesis and Fungicidal Activity of 2-Alkylaminosulfonyl-5,6-
dihydro-dibenzo[b,elazephine-6,11-dione

Xiao, Yanshuang Zhang, Jianjun Yan, Xiaojing Dong, Yanhong Yuan, Huizhu

Liang, Xiaomei*  Wang, Daoquan
(Department of Applied Chemistry, China Agricultural University, Beijing 100193)
(Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193)

Abstract A series of novel 2-(alkylaminosulfonyl)-5,6-dihydro-dibenzo[b,e]azephine-6,11-dione derivatives were synthe-
sized starting from anthraquinone by Schmidt rearrangement to 5,6-dihydro-dibenzo[b,e]azephine-6,11-dione, followed by
chlorosulfonylation and amination. Their structures were confirmed by '"H NMR, *C NMR and high-resolution mass spec-
trometry (HRMS). The preliminary bioassay showed that compounds have some fungicidal activity against Rhizoctonia solani,
Sclerotinia sclerotiorum and Phomopsis asparagi. Among them, 2-(3-trifluoromethyl-4-bromophenylaminosulfonyl)-5,6-
dihydro-dibenzo[b,e]azepine-6,11-dione (4u) has good fungicidal activity against Phomopsis asparagi and the inhibition rate
reached 96.3% at 50 pg/mL, and is comparable with commercial fungicide chlorothalonil. The preliminary structure-activity
relationship analysis indicated that introduction of fluorine is favorable to the increase of the activity.

Keywords  5,6-dihydro-dibenzo[b,e]azephine-6,11-dione; 2-(alkylaminosulfonyl)-5,6-dihydro-dibenzo[b,e]azephine-6,11-
dione; synthesis; fungicidal activity
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CATAMELRFE T RAFIRR G, S A WG e
W v T IR ST A IR Y B AT A 4.
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48, R:i-C4H9; 4b, R:t-C4Hg; 40, R:C6H5CH2; 4d, R:CgH5; 49,
R =4-MeCsH4; 4f, R=2-MeC¢Hs; 49, R=3-MeC¢Hs; 4h, R=
4-CICgH4; 4i, R=3-CICsH4; 4j, R=2-CIC¢Hs; 4k, R=4-NO,CgHy;
4|, R:4-MeOCgH4; 4m, R:2-(i-C3H7)CgH4; 4n, R:4-BFCGH4; 40,
R=3-CF3;C¢Hs; 4p, R=4-CF;0C¢Hs; 4q, R=2,4-Me,C¢Hs; 4r, R=
2,5-Me,CgH3; 4s, R=2-Me-5-FCgH3; 4t, R=2-F-3-CICgH3; 4u, R=
3-CF3-4-BFCGH3; 4V, R:,B-C10H11

Scheme 1
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WIS, O E 7~8 2 [a], FLWR I UA Al 7 1k (10 VR WA e 5 5
M4 RTINS, 0 %976 9 L L, 528K EIURHEAR K,
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LTI I, W AR R, Hodh, = U R
Bt Blntb &9 40CRIF Eanfr 1 A =m HEH W
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AN 5 RN — SR AI N U 0 ik 10,93, 78 PC
NMR H1, BAFRIE(EIRIEA CONH 3 136 ) i 145
EE, HS R &N REANK, 6 750
165~167 Z[AF1 190~192 2 ], H R A XHiEF IR
(A& 4K) 0 73 Bl Ik 166.77 A1 191.50. & A &4
ff] °C NMR 1, fEAEMIB- RIS G, AR IR
PET IR, SUR TS BEAEN IR TS, ©5
FHAB IR B 1A . A SC P e A i s ik I
270 Hz(% =3 P LS o, 4u).
1.3 BfEW 4 HRBEEESHEXR

G W 4 RE =T 4 D B TR 22 A B R FH L
1. BHRRY, LAY 4% 3 BRI IR A e R
PRITETE. 7650 pg/mL KRR, — L ERA
R 50%, SIS KRR R T PR, JE g
IR GRS R R LWL A Y 4a~de)if
TR ZE; RO ARSE B L B AR (U0 4d ~4g) I 7%
PEECUF, (HORH E R Z Wb &Y) 4q, 40)iEHET
B; R WAl &M & sUBUREE(F, FsC, F3CO &8)If A0k
(k&4 4o, 4p, ds~4u)RP VG PEX T, Hdh, (L&
du [RHNEIRIER] 96.3%, ST 257 T BEE R AR Y
(1% 98.8%), ot W )5t (K 5 INAT AT 2% e i P Y
.
2 #ig

CLER A 5ok, 4= DG R T — R4 2-(J83k
R E)-5,6- S IR IF[be] Rk E-6,11- i, 45k
£ '"H NMR, “C NMR FlE 20 #BEahiE. 9125 14l
SERRW, AE 50 ng/mL IKFE T, ZEAEWREIET
i~ ISR RAZ AN P 55 25 R 4 3 AR A0 D5 BT 1 A A
R 50%, i AR [A) sl T SR SR A AR O ER
S WA 255y F BT I — AN AT I 7.

3 SLOEY

Bruker DPX 300 134X, TMS by WbxR, 7
24 DMSO-ds; Thermo scientific Q-Exactive fiiff{X; Ya-
nagimoto MFG CO #& rilEA, T AREALIE. FrH]
TR R A 22 Al B oy Hr 2.
3.1 56-Z&-ZFH[be]lmFE-6,11-ZFH(2)HIE B
FZSCRR[O1IRE P kAT, W% 95%, mup. 258~259
C, HICEkE 2
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Table 1 Inhibition rate (%) of compounds 4 and chlorothalonil
against three fungi at 50 pg/mL

Rhizoctonia Sclerotinia Phomopsis
Compd. . . .
solani sclerotiorum asparagi
4a 37.8 43.3 —7.8
4b 53.6 58.4 38.4
4c 49.4 55.4 6.6
4d 51.6 6.2 83.7
4e 51.9 48.4 89.5
4f 50.1 38.5 86.3
4g 51.0 17.4 66.0
4h 66.7 54.0 58.2
4i 54.7 74.9 52.7
4j 49.2 3.7 —3.1
4k 335 23.7 15.3
41 40.2 39.1 47.9
4m 47.5 86.6 79.0
4n 36.2 68.3 66.9
40 55.8 64.0 87.2
4p 63.2 79.2 72.2
4q 36.5 333 35.8
4r 74.9 40.9 65.9
4s 53.5 53.9 87.6
4t 59.2 74.0 83.7
4u 61.9 58.8 96.3
4v 61.8 38.2 41.1
b
Chlorothalonil 98.2 8.9 8.8

© 2014 Chinese Chemical Society & SIOC, CAS

3.2 2-(RBRERRMEEE)S56-—S-—%F3If[be|mik-
6,11-—_Ei(4)89 & ALidi%

FURPE, £E 250 mL = OEJELEH T I 100
mL SR AN 0.40 g ZIEMERR, N 90 CJaarftinA
22.3 g (0.10 mol) A 2, £ 1.5 h fin5e )5 Fhili 2[Rl )
N2y 3 h, FIMA 30 mL AU WY 1 h, 414 %030,
W NI BRI 350 mL VKK T, 45K (0 i 4,
Hh9E, H 100 mLX3 /Kyt¥k, T4, R G 5,6-
A I b e B Ak -6,11- lid-2-fEEE(3) 30.5 g,
W 95%, m.p. 195~197 C, RL4ib HHEM TH T
RN

$40.97 g (3 mmol) FIA TS A4 3 5 3.6 mmol
JAE] 10 mL WERES, FEIMA 2 mg — I SEnkne
(DMAP), 790 CHifE 16 h, ¥ [ VK4 % 2 mL )5
BB NK R, PR A A, AR I BRI
B SRR R K Wb, T8 5 H LR £ 156 F0 A i ik o 45
3 HERCED 4 10 A

2-( ST HE MR L )-5,6- A - K I [boe] Bk
#5-6,11-_li(4a): AL, W% 97%. mp. 241~242
‘C; '"H NMR ¢: 0.81 [d, J=6.7 Hz, 6H, CH(CHs),], 1.63
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(m, J=5.6, 6.8 Hz, 1H, CH(CHs),), 2.55 (d, J=5.6 Hz,
2H, CH,), 7.50~8.23 (m, 8H, Ar-H, SO,NH), 11.20 (s,
1H, NH); *C NMR §: 19.97, 28.16, 50.08, 121.47, 128.55,
128.61, 128.74, 130.47, 131.43, 131.45, 133.44, 133.45,
135.49, 137.51, 139.90, 165.74, 190.96; HRMS cacld for
C1sH1oN,048 (IM+H]") 359.10600, found 359.10522.

2-CRU T B MR R 3L )-5,6- S~ IR I [b.e] B Ak i -
6,11-_[ii(4b): 102, WK 96%. m.p. 228~230 C;
'H NMR §: 1.12 (s, 9H, C(CH;);), 7.49~8.24 (m, 8H,
Ar-H, SO,NH), 11.43 (s, 1H, NH); “C NMR §: 29.92,
53.59 121.26, 128.39, 128.50, 128.80, 130.40, 131.38,
131.49, 133.47, 133.51, 137.55, 139.43, 165.69, 190.95;
HRMS: cacld for CigHsN,O,S (IM+H]") 359.10600,
found 359.10544.

2-(7 Ik i il I 3 )-5,6- & - IR T [be] Al Ak -
6,11-"fii(4c): 45, K& 95%. m.p. 247~249 C,
'H NMR &: 4.01 (s, 2H, PhCH,), 7.12~8.24 (m, 12H,
Ar-H, SO,NH), 11.00 (s, 1H, NH); “C NMR §: 46.29,
121.29, 127.09, 127.74, 128.20, 128.56, 128.78, 128.80,
130.35, 131.43, 133.46, 133.47, 135.71, 137.38, 137.58,
139.66, 165.72, 190.97; HRMS cacld for C,;H;7;N,0,S
(IM+H]") 393.09035, found 393.08970.

2-( A i it I 3 )-5,6- & - IR T [be] Al Ak -
6,11-_fd(4d): g d, WK 96%. m.p. 255~257 C;
'H NMR ¢: 7.01~8.21 (m, 12H, Ar-H), 10.34 (s, 1H,
SO,NH), 11.43 (s, 1H, NH); *C NMR ¢: 120.45, 121.40,
124.45, 128.39, 128.83, 128.09, 129.35, 130.41, 131.47,
131.53, 133.50, 134.19, 137.33, 137.56, 140.26, 165.69,
190.54; HRMS cacld for C,H;sN,O,S (M + H] ")
379.07470, found 379.07386.

2-(4- 1 2R 5 i it 1 96 )-5,6- & - K 3T [be] B AR
#5-6,11-fi(4e): HaLidh, I 96%. m.p. 248~250
‘C; '"H NMR ¢: 2.17 (s, 3H, CH3), 6.97~8.21 (m, 11H,
Ar-H), 10.17 (s, 1H, SO,NH), 11.41 (s, 1H, NH); "“C
NMR §: 20.38, 120.97, 121.32, 128.36, 128.78, 129.04,
129.74, 130.38, 131.45, 131.52, 133.48, 133.76, 134.20,
134.83, 137.33, 140.14, 165.66, 190.57; HRMS cacld for
CoH7N,048 (IM+H]") 393.09035, found 393.08978.

2-(2- F ARk g e I 3K )-5,6- A - R I [bLe] B Ik
#-6,11-(4f): A4, IE 93%. mp. 272~274
‘C; '"H NMR 6: 2.06 (s, 3H, CHj), 6.00~8.23 (m, 11H,
Ar-H), 9.65 (s, 1H, SO,NH), 11.44 (s, 1H, NH); "“C
NMR §: 18.14, 121.62, 126.81, 126.83, 127.02, 128.67,
129.10, 129.25, 130.71, 131.27, 131.80, 131.83, 133.83,
134.72, 135.04, 135.66, 137.71, 140.40, 166.01, 190.95;
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HRMS cacld for CH;sN,O,S (IM+H]") 393.09035,
found 393.08987.

2-(3- H IR L i it ik -5,6- — A~ K I [be] B Ik -
6,11-_fi(4g): FItadhdh, WK 91%. mp. 270~272 C;
'H NMR ¢: 2.19 (s, 3H, CH3), 6.83~8.21 (m, 11H, Ar-H),
10.28 (s, 1H, SO,NH), 11.43 (s, 1H, NH); °C NMR ¢:
21.11, 117.38, 120.88, 121.41, 125.14, 128.38, 128.79,
129.10, 129.15, 130.40, 131.47, 131.52, 134.24, 137.35,
138.68, 140.23, 165.70, 190.59; HRMS cacld for
C1H7N,0,S (IM+H]") 393.09035, found 393.08994.

2-(4- AR N B R 3L )-5,6- A - H I [b.e] B I
#5-6,11-_fi(4h): HOE5E, BF 93%. m.p. 240~241
‘C; "H NMR §: 7.11~8.21 (m, 11H, Ar-H), 10.51 (s, 1H,
SO,NH), 11.45 (s, 1H, NH); °C NMR ¢: 121.49, 122.01,
128.38, 128.58, 128.85 129.13, 129.34, 130.41, 131.48,
131.50, 133.50, 133.52, 133.79, 136.56, 137.29, 140.41,
165.69, 190.47; HRMS cacld for CyoH 4> CIN,0,S (IM—+
H]") 413.03573, found 413.03525; cacld for CyoH,47'Cl-
N,0,S (IM+H]") 415.03278, found 415.03149.

2-(3-FUAHE P T KL )-5,6- & - K I [be] A AR
£5-6,11-M(4i): FIagdn, WOF 95%. mp. 250~251
‘C; '"H NMR §: 7.07~8.21 (m, 11H, Ar-H), 10.64 (s, 1H,
SO,NH), 11.45 (s, 1H, NH); °C NMR ¢: 118.33, 119.44,
121.57, 124.11, 128.38, 128.84, 129.15, 131.12, 131.46,
133.48, 133.50, 133.57, 133.68, 137.26, 139.16, 140.49,
165.69, 190.42; HRMS cacld for C,oH,4>CIN,O,S ([M+
H]") 413.03573, found 413.03549; cacld for CooH,s’'Cl-
N,0,S ((M+H]") 415.03278, found 415.03128.

2-(2- A I N B R 3L )-5,6- A - - H I [b.e] B Ik
#5-6,11-Ji(4j): A, W& 95%. mp. 254~255
‘C; "H NMR §: 7.21~8.23 (m, 11H, Ar-H), 10.11 (s, 1H,
SO,NH), 11.46 (s, 1H, NH); °C NMR ¢: 121.34, 127.82,
127.95, 127.97, 128.36, 128.78, 129.13, 129.37, 130.08,
131.37, 131.47, 133.57, 133.43, 133.50, 133.52, 135.13,
137.38, 140.25, 165.70, 190.59; HRMS cacld for CyoH -
BCIN,0,S (IM+H]") 413.03573, found 413.03525; cacld
for CyH;, 'CIN,O,S (M + H] ©) 415.03278, found
415.03149.

2-(4- T AR IE N R 3L )-5,6- —S— A [b.e] B I
#£-6,11-J(4k): HO45E, E 94%. m.p. 284~286
‘C; "H NMR §: 7.30~8.28 (m, 11H, Ar-H), 11.33 (s, 1H,
SO,NH), 11.48 (s, 1H, NH); °C NMR ¢: 119.08, 122.24,
126.32, 129.25, 129.75, 130.12, 131.25, 132.31, 132.35,
134.28, 134.36, 134.40, 138.08, 141.67, 143.79, 144.92,
166.77, 191.50; HRMS cacld for C,0H4sN30¢S ((M+H]")

Chin. J. Org. Chem. 2014, 34, 2493~2498
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424.05978, found 424.05904.

2-(4- AR SE TR L ) -5,6- — - — ZK I [b,e] &
AR EE-6,11-[i(4l): HEgdh, IE 91%. mp. 215~
217 °C; 'H NMR §: 3.66 (s, 3H, OCH3), 6.79~8.22 (m,
11H, Ar-H), 9.98 (s, 1H, SO,NH), 11.42 (s, 1H, NH); "*C
NMR §: 55.28, 114.52, 121.27, 123.82, 128.36, 128.78,
129.08, 129.95, 130.39, 131.47, 131.57, 133.50, 134.20,
137.37, 140.10, 156.84, 165.68, 190.62; HRMS cacld for
C,1H7N,05S (IM+H]") 409.08527, found 409.08527.

2-(2- ¢ N B R I e 56 )-5,6- —&— K IF[b.e] A
Aes5-6,11- i (4m): HEL5, IE 92%. mp. 213~
215 C; 'H NMR §: 0.93 (d, J=6.8 Hz, 6H, CH(CH,),),
3.17~3.22 (m, 1H, CH(CH,),), 6.84~8.23 (m, 11H,
Ar-H), 9.70 (s, 1H, SO,NH), 11.44 (s, 1H, NH); °C NMR
5: 23.57, 26.86, 121.31, 126.10, 126.53, 127.55, 127.61,
128.50, 128.72, 128.94, 130.35, 131.47, 131.68, 132.83,
133.53, 133.54, 135.36, 137.43, 140.00, 145.95, 165.70,
190.79; HRMS cacld for Cy3H,N,O4S ([M—|—H]+)
421.12165, found 421.12125.

2-(4- VR IR I i R W 6 )-5,6- A - K I [be] B AR
#5-6,11-fi(4n): HELEN, IR 92%. mp. 243~244
‘C; '"H NMR §: 6.52~8.23 (m, 11H, Ar-H), 10.53 (s, 1H,
SO,NH), 11.46 (s, 1H, NH); *C NMR ¢: 116.60, 121.50,
122.23, 128.38, 128.85, 129.15, 130.41, 131.47, 131.49,
132.24, 133.48, 133.50, 133.77, 137.01, 137.27, 140.42,
165.69, 190.45; HRMS cacld for C20H1479BrN204S (IM+
H]") 456.98522, found 456.98468; cacld for CyH,,*'Br-
N,O,S ((M+H]") 458.98317, found 458.98184.

2-(3- = R R BE I i P S )-5,6- — & - — R I [b,e]
Rk E-6,11-[(40): HIEaghdn, UE 92%. m.p. 261~
262 °‘C; "H NMR ¢: 7.38~8.20 (m, 11H, Ar-H), 10.80 (s,
1H, SO,NH), 11.46 (s, 1H, NH); °C NMR ¢: 115.94, (q,
Jer=4.0 Hz), 120.73 (q, Jor=3.8 Hz), 121.63, 123.56,
123.82 (q, Jor=271.9 Hz), 128.36, 128.80, 129.21, 130.08
(q, Jer=31.9 Hz), 130.26, 130.41, 130.80, 131.44, 131.46,
133.50, 133.52, 137.26, 138.53, 140.56, 165.71, 190.41;
HRMS cacld for CyH4FsN,0,S ([M+H]") 447.06209,
found 447.06136.

2-(4- = 96 P AR 5 R L Y i I A% )-5,6- — - — R TF
(el A% 5-6,11- _[i(4p): L&, W& 90%. m.p.
248~249 °C; 'H NMR 6: 7.06~8.21 (m, 11H, Ar-H),
10.57 (s, 1H, SO,NH), 11.44 (s, 1H, NH); *C NMR ¢:
120.16 (q, Jep=256.1Hz), 121.56, 121.85, 122.25, 128.43,
128.87, 129.23, 130.44, 131.51, 131.53, 133.45, 133.48,
133.90, 136.84, 137.31, 140.50, 144.84 (q, Jo.r=1.9Hz),
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165.74, 190.49; HRMS cacld for C,H,4F5N,0sS ([M+
H]") 463.05700, found 463.05617.

2-(2,4- LRI R e 5 )-5,6- — & - K I [be]
RAui-6,11-[i(4q): FELE, BCE 96%. m.p. 256~
258 °C; '"H NMR ¢: 2.01 (s, 3H, CH;), 2.19 (s, 3H, CH;),
6.76~8.23 (m, 10H, Ar-H), 9.53 (s, 1H, SO,NH), 11.44
(s, 1H, NH); *C NMR ¢: 17.75, 20.50, 121.26, 126.81,
127.01, 128.34, 128.76, 128.92, 130.37, 131.48, 131.49,
132.02, 133.50, 133.51, 134.54, 135.38, 136.07, 137.40,
140.01, 165.69, 190.68; HRMS cacld for C,,H;oN,O,S
(IM+H]") 407.10600, found 407.10605.

2-(2,5- P HOR L R L )-5,6- - K TF[b.e]
R E-6,11-_[i(4r): AL, B 95%. mp. 279~
281 ‘C; "H NMR §: 2.00 (s, 3H, CH3), 2.12 (s, 3H, CH,),
6.77~8.23 (m, 10H, Ar-H), 9.57(s, 1H, SO,NH), 11.45 (s,
1H, NH); *C NMR ¢§: 17.35, 20.49, 121.30, 127.25,
127.39, 128.34, 128.72, 128.96, 130.38, 130.71, 131.16,
131.48, 131.52, 133.52, 134.50, 135.36, 135.54, 137.42,
140.04, 165.71, 190.72; HRMS cacld for CyH;oN>O,S
(IM+H]") 407.10600, found 407.10525.

2-(2- FH - 5-GiUR SR el e 25 ) -5,6- — - K I [be]
R4 ik-6,11-[(4s): (a4, BF 91%. mp. 273~
274 °C; '"H NMR §: 2.00 (s, 3H, CHs), 6.81~8.23 (m,
10H, Ar-H), 9.98 (s, 1H, SO,NH), 11.46 (s, 1H, NH); "*C
NMR 6: 17.06, 112.44 (d, Jer=23.6 Hz), 113.10 (d,
Jer=20.6 Hz), 121.45, 128.37, 128.81, 128.98, 129.49,
129.53, 130.41, 1341.46, 131.49, 132.12 (d, Jc.r=9.0 Hz),
133.52, 134.87, 136.0 (d, Jor=9.8 Hz), 137.34, 140.30,
160.18 (d, Jer=241.7 Hz), 165.71, 190.54; HRMS cacld
for CyHFN,O,S (M + H] ©) 411.08093, found
411.08024.

2-(2-9-3- SR IR R )-5,6- - 2RI [be] Al
A EE-6,11- [ (4t): FEEd, I 93%. mp. 258~
259 °C; '"H NMR ¢: 7.16~8.23 (m, 10H, Ar-H), 10.52 (s,
1H, SO,NH), 11.48 (s, 1H, NH); *C NMR 4: 120.41 (d,
Jer=16.2 Hz), 121.51, 125.24, 125.40, 125.46, 126.01 (d,
Jer=12.7 Hz), 127.86, 128.38, 128.84, 129.05, 130.42,
131.44, 131.49, 133.54, 134.32, 137.34, 140.46, 151.43 (d,
Jer=249.5 Hz), 165.75, 190.52; HRMS cacld for CyoH;-
BCIFN,0,S (M +H] ") 431.02631, found 431.02591;
cacld for CyoH,5* CIFN,0,S (IM+H]") 433.02336, found
433.02313.

2-(3- = 3 -4 TR R RS il 1 36 )-5,6- — - — K
I [b,e] B I #-6,11-{(4u): AELEE, B 92%. m.p.
281~282 ‘C; 'H NMR 6: 7.29~8.21 (m, 10H, Ar-H),
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10.93 (s, 1H, SO,NH), 11.47 (s, 1H, NH); C NMR ¢:
118.72 (q, Jer=>5.7 Hz), 121.72, 122.57 (q, Jer=273.3
Hz), 124.59, 128.37, 128.85, 129.21 (q, Jcr=30.7 Hz),
129.25, 130.43, 131.44, 131.47, 133.23, 133.51, 133.55,
136.31, 137.23, 137.73, 140.69, 165.73, 190.36; HRMS
cacld for C21H1379BrF3N204S ([M+H]+) 524.97260, found
524.97162; cacld for C,H;5*'BrF;N,0,8 (M + H] ")
526.97055, found 526.96924.

2-(B-ZEHE NG 9 56 )-5,6- &~ K I [be] A Ak 55 -
6,11-ffi(4v): g dh, WK 92%. m.p. 294~296 C;
'H NMR ¢: 7.16~8.20 (m, 14H, Ar-H), 10.31 (s, 1H,
SO,NH), 11.41 (s, 1H, NH); *C NMR ¢: 121.28, 123.16,
123.56, 125.62, 126.13, 127.05, 128.06, 128.37, 128.74,
129.10, 129.56, 130.33, 131.43, 131.60, 132.26, 133.49,
134.00, 137.36, 140.08, 165.69, 190.65; HRMS cacld for
CoyH17N,0,48 (IM+H]") 429.09035, found 429.08981.
3.3 REEMENE

SRR 22 A Kl 2838, DU BRI ORTRE A 50 48 4k
TAHBRAE WS, 208 95%) A X 2557, A4 4 Fixt
W24 7] P T LA AT I R Y RC 6 50 pg/mL R
R TR 5% T R A VB0 AT B R IR 11, 20 B
TESTAE S VSR R AZ R P 0 25 R 5 3 BRI SR B .
SCER[ 717 500 € JF v 5008 22 A KA 2.

4HBh# L (Supporting Information) {54 4a~4v [
'H NMR, "“C NMR 1 HRMS (#5485 . X 24k
LA 3 MAST1] 9 34t (http://sioc-journal.cn/)_I T 2.
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