$23% H24
2024 4F 4 H

2 A ]

Modern Agrochemicals

Vol.23 No.2
Apr. 2024

o TR ¢
AT T A MO & LR SR B M

IR, FREA RTE

2H

bt B, AN AAS AR T A 5K =, Jbat 1022060

WEATFRA MR ERES BT AFTHEERS Ak R ABARATR INERLA
Rk R RS R T 29 R B AEE vk R ACE M, AR AR IR Ak SO AR AT B AR S 4
MBAT AN, ERRT BARC ST H RN R FRE AR ZRE FRAEZRE JRICRERA |
FHERERA PRI RAFOFRRANFRAEZN, EREN . ERFRAEAHS0 pg/mLEt, B 47
A 2T B X A AR R Ik — e h W RS BAR LA AT ERAERA RFCKARE F
R JR A 6947 ) F A S50% A L N R B R W 6 B R R EST, LA RS F-4, R H
90.3%#5 4 ] F , LA — F A LA,
XKW AR ARG AR
RESES . TQ450.171 XA SR A doi:10.3969/j.issn.1671-5284.2024.02.007

Synthesis and bactericidal activity of glucose thiazole derivatives

WANG Weicheng, LI Xinyu,ZHAO Hanging’

(Beijing University of Agriculture, Key Laboratory of Urban Agriculture (North China), Ministry of Agriculture and Rural
Affairs, P. R. China, Beijing 102206, China)
Abstract: To develop green pesticides with novel structures, thiazole structure was introduced into furan glucose, and
twenty nine glucose thiazole compounds were designed and synthesized. Their structures were characterized by 'H NMR,
BC NMR, HRMS. The fungicidal activity tests showed that at the concentration of 50 pg/mL, the target compounds
exhibited certain fungicidal activities against Botrytis cinerea, Fusarium oxysporum, Colletotrichum gloeosporioides,
Colletotrichum fragariae, Fusarium moniliforme. The inhibition rates of some compounds were over 50% against
Fusarium oxysporum, Colletotrichum gloeosporioides, and Colletotrichum fragariae. All the compounds had certain
antifungal activities against Botrytis cinerea, especially compound F-4, with the inhibitory rate of 90.3%.
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BT — RN E Y %A G 0 BURZF AT B
FURTTA ZE AT B H A — o BRI H . 20094,
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AW 5 5 FH I L6 A0 A5 o 5K /N BE 9 B A A ok

TR BT 5 I 0 T 25 REAT B 3 PR o B
HCRAT R A0 B A R
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R AR AN P A BRI R BRI TR
SAFAR T b PR 77 5 SRR T AR 25 B i il 017 oA
BT AR R 2] 26 00 0 SEAS 7 2, ) N AR 23 1 2
WEWESE AL, B I B B R AR B R AP ] 25
BEWEMERAL 54, B R R ML L

Bl HEEEWRLEYE ML

1 ZEEH

1.1 E£&ZE 5 KA

HUV-100 ! FHEAEAMT, R AR B A
PR 28 7] s BVO1-90-2 74 15 3l i B i g 458 £ 4% bt
UG 8 KRB A PR A W) s DF-101S 28 4 B X i i
TR B FE 2%, b gL e AN A W S PR A
GZX-9240MBE 2! L #h 25 LT Vet 8 4, 1 it IR
SNV A PR 2> ) BT £ ) s DLSB-50L AU I it 4 211
AR R A, DL ST St A 245 6 25 A7 PR A +] s SHB-TII
R K B 5, KN K I A 8 )5 4001 Y e
A RAL, 18 ¥ Heidolph 2 7] ; 300/400MHz %Y #% # &
P A% (CDCL A, TMS 4 AR » Bruker A ) .

U TA T 2 B L A 57 (i A Tk & A
BT AR IR IE 25 (PDO) , Bl k1295 (h ) 4427
AR ZIEERMK, 1l o AE LR A R A
Al s SIRHE, It 22, A ) 5 3- IR M, BT
T AR B AT IR A W s = L% (TEA | E
(MeOB . Z i (EtOR) A1 i ik (PE) | i 2 B | PU &L
I (THE) |\ LR 4Fg (EA . 5 Tk (DCM , Fi 3
AL T4l . 75% 1 R R 7
1.2 &7k
1.2.1 AbBW20E L

7£1 000 mL[F B K A 60 g (0.23 moD X

PR 4 2585 (D, FH300 mL 50 B I, TR INN95
£ (0.25 moD H AKX PR ILIE £ F125.8 g (0.25 moD L1
I, 41 S AL THEr 2040°C, [)ON3 he T2 (03 (BA
PEMAFALGL & 3 BRERR N . V25 0 , 78 R N
TIN50 gfit e+, i 8 2 b i & AR TRILE &1, JE 1
FH100 mL 4 ek ot , 98I A 2T 0 2, 73 31
30 g &2, 77 E50%.
122 WAEYI3ME R

71 000 mL [ i BE i 4 i A 30 g (0.12 moD 4L,
“¥2, F300 mL SFEEH AR, PRS2 fILMAN12.7 g
(0.14 moD ZIEHTIK, SV 14 h., 2 (1% (EA  PEfAK
FALGL ¢ D BRER SN, SN 45 o0 Ja 4 il 3 B & =i
WAL, TRk FAE, b2 70 2, 135134 ¢
WEW3. 7 %89%.,
123 L EDAG R G PIF-124 1)

7£100 mL [ B M AL.6 g (4.86 mmoD 14
H W3, 110 mL F RE i, P28 IN0.59 g (5.8
mmoD — ZJ%.1.06 g(5.34 mmoD 2-¥R K Z i, [A] 37
6 ho 210 1% (EA PEMRFALLL - D W, SO &5 R
T o K N R B A i VR T, B A ik
R AR, 58014 glh B4, FRERT0%.,
1.2.4 tLEWSHIE 1 (CLAE PIF-5 01D

7E100 mLIJ5 i BE ) H Ii 0.7 g (1.62 mmoD 1t
G4, F110 mLPU SR WG i, 52212 IN0.66 g
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(4.86 mmoD FRFRH 0.48 g (4.05 mmoD 3-1 L4 , [7]
W18 he {2 Al (BA PEARRILLT & 2) BRES, V&5
WG R B i B 22 i, W 25T, BRI 2
Moy 5, 43 800.5 g 55, 177%65%.

HARME A YA ~F-5EAE B ILEL,

®1 BERUAYHERER

&y R R? R A-R* 7375
A-1 H OMe H(H) C-H CoHyN:OS
A2 H H  OMe(H) C-H CoHN;O.S
A3 H H H(H) C-OMe CoHN;O.S
A4 H OMe H(H) C-OMe CxHsN;0;S
A5 CH, H H(H) C-OMe CosHN:OS
B-1 H F H(H) Cc-H CuHLFNOSS
B2 H H F(H) Cc-H CuHLFNOSS
B-3 H H H(H) C-F CHLFN;05S
B4 H H H(H)  C-OCHF,  CuHsFN:OS
B-5 H H H(H) C-CF, CoHaFN;O5S
B-6 H H  CF®H) Cc-H CoHLFNOSS
B-7 H H  CF,(CF) C-H CrHpFNOSS
B8 CH; F H(H) Cc-H CoHxFN;05S
B9 CHs H F(H) Cc-H CoHxFN;O5S
B-10 CH; H H(H) C-CF, CosHasFiN;O5S
c-1 H H  NOJH) C-H CulLN,0S
c2 H H  NO(H) C-OCHCH; CxHNOS
C3 CHs H NOJH) C-H CoHN0S
D-1 H H H(H) C-Br CyH,BrN058
D2 H H  Br(H) Cc-H CyHyBrNO58
D3 CHy H  Br(H) Cc-H CoHBrNOsS
E-1 H H H(H) c-Cl CuHLCIN;O5S
E-2 H H  ClH) c-Cl CoHxCLNOS
E3 CHs H  ClH) c-Cl CoHyCIN;O5S
F-1 H H H(H) Cc-H CyHN;05S
F-2 H H H(H) N- CoHN,O5S
F-3 H H H(H) C-CN CoHLN,0S
F-4 H H HH)  CCOOH  CpHuN:O;S
F5 CH H H(H) C-H CoHuN:OS

1.3 &8 &Hn g

PR R 35 K 25295 B (Botrytis cinerea) it
¥ 25 95 B (Fusarium oxysporum) . 75 i Al 25 90
(Fusarium oxysporum) . & 3 7% JH 993 W ( Colleto-
trichum gloeosporioides) | %% i JH i & (Colleto-
trichum  fragariae) . Bk 8t J) Wi W ( Fusarium
moniliforme) , 33 1 41 B RNV R B R 47 1t 58 i
AL BUAR “7 e b ) DR 47 2 36 3 AR 2 4 S 06 5 4
ko KA B ) A1~ F-53L29/ R 4 257 4 106 A A4
A3 S T AT PR RO R EES 000 pug/mL

PR ZH, T4 CURFE AT 4% H

4355 000 pg/mL 253 I HCRF# 1.0 mL, H
PDA 55 7% W 5 2% 2100 mL , ) Bl i & 3K 4 50
pg/mLE 2R TR, IR FRIE, fERE 7ROk L NI
Y. LL50 we/mL A B B 7R 55 46 FE 2471, 1% AT i
15 75 3 AR A L TR I 84S o B, B3 IR R
2. BT 25 CHFAA G REFR .  EO HR R TR
K BT 23R IR I E AR, LA 7248 Skl & 4%
WV HAT, BUOPIIME . DUREIE J5 28 0 BRI &
AR IR PP R T S EAR T LA R, 2
A D FrRs

11%=L"Dd 100 )
Dy
At Doy N B V5 A M, Dol kb B
V% BAC I, DEFNHIE (% .

2 ZRE5iTiR

2.1 B ARLA 4o BAL B B R AT

2-[2-[(3aR,5S,6aS,E)-5-(2,2- — Hl Hk-1,3- 4%
R -4-3)-2,2- 7 L AR 9 [2,3-d][1,3] 4K
IR-6(5H)- V. FE JHF I ]-4-(2- F A L 2R 3 BE I (A-D)
1[5 44, 77 %80% ., 'H NMR (400 MHz, CDCIy §:
8.15 (dd,J=4.6,2.2 Hz, 1H) .7.42~7.26 (m, J=13.1,
5.0 Hz,2H) .7.06 ~6.97 (m,2H) .5.89 (dd,J=8.1,1.7
Hz, 1H) .5.10 (d,J=4.1 Hz, 1) .4.69 (d,J=4.1,1.1
Hz, 1H) .4.22(dd, J=9.6, 1.1 Hz, 3H) .4.17~3.96 (m,
3H) .1.73 (s,3H) .1.53~1.42 (m, 9H) ; *C NMR (101
MHz, CDCIy 6: 166.5.157.0.146.4.129.6.128.4 .
123.4.120.8.113.7.111.5.111.1,108.8.,103.4.80.7.,
78.4.75.6.68.2.55.5.46.1.27.8.27.5.26.7.25.3;
HRMS: 56 C,H,N:0,S ([M+H] ) 462.162 1, 5%
M{H462.168 9.

2-[2-[(3aR,5S,6aS,E)-5-(2,2- — H1 JE-1,3- ~ 4%
R -4-3)-2,2- 7 AR 9 [2,3-d][1,3] 4K
R -6(5H)- 0 K PFHE-4-(3- F A8 L R I BE s (A-2)
{0 [ 44, 77 %£82%., 'H NMR (400 MHz, CDCly §:
7.42(dd,J=4.6,2.2 Hz,2H) .7.30(d,J=10.0 Hz, 1H) .
6.92 (s, 1H) .6.86 (ddd,J=8.1,2.6,1.1 Hz, I .5.89
(d,J=4.1 Hz, 1H) .5.09 (dd,J=4.1,1.1 Hz, 1H) .4.68
(dd,J=9.6,1.1 Hz, 1) .4.30~4.19 (m,2H) .4.13 ~
4.05 (m, 1H) .3.87 (s, 3 .1.72 (s, 3H) .1.52 (d, J=16
Hz, 6H) .1.46 (s,3H ; *C NMR (101 MHz, DMSO)
5:168.8.160.0.150.9.136.4.130.2.118.3.113.9,
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113.1.111.3.109.9.105.4.104.1.79.8.77.6.75.9.
66.0.55.5.46.2.28.0.27.8.26.4.25.7; HRMS: i} 5.1
CHyN;O6S (IM+H] 462.162 1, 52{E462.168 8.,

2-[2-[(3aR,5S,6aS,E)-5-(2,2- — Hl Hk-1,3- 4%
R -4-38)-2,2- 7 L AR I 9 [2,3-d][1,3] 4K
IR-6(5H)- T WAL ]-4-(4- FH AR FE RS E W (A-3)
10 [ 44, 72 %86%., 'H NMR (300 MHz, CDCly §:
7.74 (d,J=8.8 Hz,2H) .6.91 (d,J=8.8 Hz,2H) .6.74 (s,
1H) .5.88 (d,J=4.1 Hz, 1K) .5.15~4.91 (m, 1H)
4.70 (d,J=8.9 Hz, 1H) .4.32 ~4.02 (m,3H .3.84 (s,
3 . 1.70 (s,3H) .1.49 (d,J=9.7 Hz, 6H) .1.45 (s,
3H) ; ®C NMR (101 MHz, CDCIy &:168.2.159.3 .
151.2.146.7.127.9.127.2.114.0.113.8.111.8.103 .4,
102.1.80.6.78.4.75.5.68.2.55.4.27.8.27.5.26.7
25.3; HRMS: i 5 {f CH»N;OS ([M +H] ™
462.162 1, SZI{E462.168 8.

4-(2,4- — FAR FE 2R 3E)-2-[2-[(3aR,5S,6a8,E)-5-
(2,2- 7 HHE-1,3- A R -4-58)-2,2- T HURE AR
W [2,3-d][1,3] 44 I3 A -6 (SH)- V. JE | ik 35 ] e g
(A~ , IO E 44, 77 % 82% ., 'H NMR (300 MHz,
CDCly 5:8.03 (d,J=8.6 Hz, IH) .7.24 (d,J=9.0 Hz,
2H) .6.57 ~6.37 (m,2H) .5.86 (d,J=4.1 Hz, IH .
5.07 (dd,J=4.2,1.4 Hz, 1H) .4.67 (d,J=9.3 Hz, 1B .
4.24~4.12(m,2H .4.07 (dt,J=9.4,5.7 Hz, 1H) .3.91
(s,3H) .3.83 (s, 3H) .1.70 (s, 31 .1.49 (d,J=10.5 Hz,
6H) .1.44 (s,3H) ; °C NMR (101 MHz, CDCIy &:
166.5.160.1.158.1.146.9.146.3.130.4.116.9.113.7
111.5.106.5.104.6.103.4.98.7.80.7.78.4.75.6 .68.2,
55.5.46.1.27.8.27.5.26.7.25.3; HRMS: i & 1l
CxHN;0,S ([M+H] ™ 492.172 0, 52ill{E492.179 4.,

2-[1-4 A H-2-[(3aR,55,6aS,E)-5-(2,2- — 1 %k-1,
3- AR IR -4-0E)-2,2- U T AR IR 9F[2,3-d][ 1,3]
AR -6(SH)- WP FEHF L -4 (4- H AR T R ) e e
(A-5, A A A, 72 % 70% ., 'H NMR (300 MHz,
CDCly 8:7.76 (d,J=8.9 Hz,2H) .6.91 (d,J=9.9 Hz,
2H) .6.77 (s, 1H) .6.08~5.85 (m,2H) .5.49 (d,J=14.7
Hz, 1H) .5.25~5.06 (m,4H) .5.03~4.91 (m, IH .
4.76 (dd, J=17.9,5.5 Hz, 1) .4.51 (td,J=6.9,2.6 Hz,
1H) ,4.10 ~3.89 (m,2H) .3.83 (s,3H .1.51 (s,3H
1.42 (d,J=2.9 Hz, 60 .1.38 (s,3H ;*C NMR (101
MHz, CDCly 6: 170.8.159.4.151.5.143.6.132.8
128.1.127.3.116.5.113.8.113.3.109.8.105.6.104.0.,
80.0.77.5.75.8.64.4.55.4.50.8.27.6.27.5.26.4.25.3;
HRMS: 541 CosHy N:OS ([IM+H] ) 502.193 4,

S 502.200 2,

2-[2-[(3aR,5S,6aS,E)-5-(2,2- — Wl HE-1,3- 4%
A -4-38)-2,2- WL T AR O [2,3-d][1,3] — %L
H-6(5H)- T FE) PFHE]-4-2- T K I EM: (B-D , H
[ 14, 77 #%80%., 'H NMR (400 MHz, CDCI, 6:7.81
(d,J=5.0 Hz,2H .7.10 (dd,J=18.9,10.1 Hz,2H) .
6.84(d,J=3.5 Hz, 1H) .6.01(dd, J=85.7,4.2 Hz, 1H) .
5.13 (dd, J=31.5,4.1 Hz, |H) .4.88~4.66 (m, 1H) .
4.45~4.06 (m,3H .1.71 ~1.14 (m, 120 ; C NMR
(101 MHz, DMSO-dy 8:127.95 (d,J=8.1 H» .115.97
(d,J=21.6 H2 .113.09.109.94.104.79.104.08.79.80.
77.55.75.93.66.09.40.61.40.40.40.19.39.98 .39.77
39.46 (d,J=21.1 H2) .27.89 (d,J=17.6 H2 . 26.48.
25.66; HRMS : it 5 {f C,HuFN,0sS ([M +H]
450.142 1, Sl1E450.149 0.,

2-[2-[(3aR,5S,6aS,E)-5-(2,2- - HIH-13- 5%
R-4-3)-2,2- 7 L AR 9 [2,3-d][1,3] 4K
FR-6(5H)- 1V FEHFFE]-4-(3-Fa K KL BEME (B-2) , [ (7%,
il 44, 7% %78%., '"H NMR (400 MHz, CDCIy) 6: 7.93~
7.70 (m,2H) .7.12 (t,J=8.7 Hz,2H) .6.84 (d,J=3.5
Hz, 1H) .6.11 (d,J=4.5 Hz,0.7H) .5.90 (d, J=4.2 Hz,
0.3H) .5.17 (d,J=4.5 Hz,0.7H) ,5.10 (d, J=3.9 Hz,
0.3H) .4.83 (s,0.7H) .4.69 (d,J=9.7 Hz,0.3H) .4.43
(t,J=6.9 Hz, 1H) .4.29~4.19 (m, 1H) .4.11 (d, J=6.9
Hz, 1H) .1.72 (s, 1.5H) .1.63~1.40 (m, 6.7H) .1.36
(d,J=12.0 Hz, 4H) ; °C NMR (101 MHz, CDCIy §:
130.07 (d,J=8.4 Hp .121.45.114.56.113.92~113.70
(m . 112.92(d,J=22.5 H» .111.64.105.02(d,J=3.5
H2 .103.40.80.61.78.40.77.31 (d,J=32.1 H2) .76.83.
75.42.68.20.27.75.27.46..26.70 .25.26; HRMS: it
S CyHoFN;OsS ([M+H] %) 450.142 1, 52 {H
450.149 0.,

2-[2-[(3aR,5S,6aS,E)-5-(2,2- - H Hk-1,3- 4%
I -4-F)-2,2- 7 I T AR HE[2,3-d][1,3] ~F K
I -6(SH)- T FE WK -4-(4- 2K 6 e (B-3) , ({7,
44, 77#79%, H NMR (300MHz, CDCI, §:7.77
(dd, J=8.2,6.0 Hz,2H) .7.06 (t,J=8.8 Hz,2H) .6.81
(s, 1H) .5.87 (d,J=4.2 Hz, 1H) .5.07 (d, J=4.1 Hz,
1H) .4.67 (d,J=9.3 Hz, 1H) .4.15 (dt,J=9.1,5.4 Hz,
3H) .1.70 (s, 3H) .1.52~1.43 (m, 9H) ; *C NMR (101
MHz, CDCI,) 8:16841.163.71.161.26.150.55.146.91 .,
131.19 (d,J=3.0 H» .127.60 (d,J=7.8 H2 .115.58.
115.37.103.57 ~103.28 (m) .80.61.78.38.77.45
77.13.76.81.75.42.68.20.27.74.27.46.26.70.25.27;
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HRMS: #5118 Co Ho.FN;O0sS ([M +H] ) 450.142 1,
S{E450.148 9,

4-[4-( 5 FHAU ) AL )-2-[2-[(3aR, 58, 6a8, E)-5-
(2,2- I HE-1,3- AU IR -4-55)-2,2- UL Ak
M I [2,3-d][1,3] 44 IR A -6 (SH)- b FE ] fifk 33t ] e e
B4 , [0 44, 77 % 80%., 'H NMR (400 MHz,
CDCly 8:7.83 (dd,J=8.7,3.3 Hz,2H) .7.16 (t,J=7.8
Hz,2H) .6.88 (s, 1H) .6.73 (s,0.2H) .6.55 (d, J=5.7
Hz,0.6H) .6.36 (s,0.2H) .6.12 (d,J=4.7 Hz,0.3H .
5.90 (d,J=4.1 Hz,0.7H) .5.10 (d,J=1.2 Hz,0.3H .
5.09 (d,J=1.2 Hz,0.7H) .4.82 (s,0.3H) .4.69 (dd,
J=9.5,1.1 Hz, 0.7H) .4.43 (td, J=7.0,2.2 Hz, 0.4H .
431~4.17 (m, 1.4H0) .4.15~4.04 (m, 1.2H) .1.72 (s,
2H) .1.57~1.43 (m, 8H) .1.36 (d, J=13.0Hz, 2H) ;
3C NMR (101 MHz, DMSO-d;) 8: 169.00.150.41 (d,
J=4.1 H» .127.56.119.31.113.08.109.90,104.54 (d,
J=90.0 H» .79.80.77.55.75.95.66.04.27.89 (d,J=17.3
Hz) .26.47 .25.65; HRMS : i £ {li C,H:F:N;O.S
([M+H]" 498.143 2, 52I{5498.150 2.,

2-[2-[(3aR,5S,6aS,E)-5-(2,2- - Hl Fk-1,3- 4%
PR-4-55)-2,2- = FE AR 91 2,3-d][1,3] — 4%
PR -6(5H)- TV K& T JHF 3 1-4- [4- (= 5 F L ) 24 6 ] e e
B-5 , {0 [H 14, 72 % 89% . 'H NMR (400 MHz,
CDCly 8:7.94 (d,J=8.1 Hz,2H) .7.66 (t,J=8.1 Hz,
2H) ,7.03 (s, 1H) .6.12 (d,J=4.7 Hz,0.5H) .5.90 (d,
J=4.1 Hz,0.5H) .5.16 (d,J=3.5 Hz,0.5H) .5.10 (d,
J=3.5 Hz,0.5H) .4.83 (s,0.5H) .4.69 (d,J=9.2 Hz,
0.5H) .4.54 ~4.26 (m,2H) \4.11 (d,J=7.2 Hz, 11 .
1.73 (s, 1.5 .1.61 ~1.41 (m, 7.5 .1.37 d, J=12.5
Hz, 3H) ; *C NMR (101 MHz, DMSO-dy) 8: 126.40 (d,
J=40.2 Hz) .113.29.110.01.107.72.104.20.79.90
77.63.76.07.66.05.39.70 (d,J=17.7 Hz) .39.39.
38.99.26.46.25.67; HRMS : it 5 {ii C,H,F3N,058
([M+H]" 500.138 9, SZilI{500.145 7.,

2-[2-[(3aR,5S,6aS,E)-5-(2,2- - Hl Hk-1,3- 4%
-4-55)-2,2- 7 HRE AW O [2,3-d][1,3] - FUK
R -6(5H)- NV FE ] JFFE 1-4-[3- (= F F 25 ) 2 S5k ] e g
(B-6) , At [ 14, 77 #%78%., 'H NMR (400 MHz,
CDCly 6:8.18 ~7.83 (m,2H) .7.83 ~7.40 (m,2H) .
7.01 (s, 11D .6.12 (d,J=4.7 Hz,0.3H .5.90 (d,J=4.1
Hz,0.7H) .5.16 (dd,J=4.7,1.6 Hz,0.3H) .5.10 (dd,
J=4.1,1.2 Hz,0.7H) .4.83 (t,J=1.9 Hz,0.3H) .4.69
(d,J=9.6 Hz,0.7H) .4.43 (td,J=7.0,2.2 Hz, 0.3H .
4.25(dd, J=10.8,5.6 Hz, 1.3H) .4.11(d, J=7.3 Hz,

1.4H0) .1.73 (s,2H) .1.59 ~1.43 (m, 8.5H) .1.37 (d,
J=12.6 Hz, 1.5H); "C NMR (101 MHz, CDCly &:
168.55.150.20 (d,J=30.8 H2) .135.47 (d,J=14.4 H2 .
131.56 ~131.04 (m) .130.82.129.29 ~128.85 (m) .
125.63.124.54~123.91 (m) ,123.02~122.63 (m) .
113.82.111.66.105.53.105.16 (d, J=17.6 H2 .103.39.
80.58.79.49.78.41.77.74.77.45.77.13.76.81.75.39.,
68.21.64.44.46.05.27.74.27.38 (d,J=12.0 H? .26.62.
25.45.25.21.8.66; HRMS: it & {lf CpH,F3N;05S
([M~+H]" 500.138 9, 523lI1500.145 9.,

4-[3,5- K (— 91 ) R AL ]-2-[2-[(3aR,5S,6aS,E)
-5- (2,2- S FE1 3- AR -4-08)-2,2- L A
WRHRT JF:[2,3-d][1,3] — 260 IR -6.(5 H)- MV 5 ] JF 26k ] ik e
(B-7 , [0 [ 44, 77 #%82% . 'H NMR (400 MHz,
CDCly 6:8.28 (s,2H) .7.82 (s, 1H) .7.11 (d,J=2.5
Hz, IH) .6.13 (d,J=4.7 Hz, 1H) .5.91 (d,J=4.0 Hz,
0.7H) .5.18(dd,J=4.7,1.4 Hz, 0.3H) .5.10 (dd,
J=4.2,1.4 Hz,0.7H) .4.83 (s,0H) ,4.70 (d, J=11.0
Hz,0.3H) .4.44 (s,0.7H) .4.32~4.19 (m, 0.7H) .4.12
(d,J=7.0 Hz, 1.5 .1.73 (s, 1HD .1.66~1.41 (m,
6.5H .1.37(d,J=11.7 Hz,4.5H) ; ®*C NMR (101 MHz,
CDCly 6:168.71 (d,J=13.2 H2) .150.73.148.57 (d,
J=18.4 H» .147.70.136.57 (d,J=10.0 H2 .132.14.
131.81.125.79.124.71.122.00.121.09 (d, J=3.7 H2 .
114.55.113.77.111.63.110.14.106.90.106.62.104.99 ,
103.32.80.47.79.46.78.34.77.63.76.33.75.25.68.13,
64.37.27.65 (d,J=1.3 H» .27.28 (d,J=10.3 H2 .
26.35 (d, J=19.5 Hz) .25.30.25.08; HRMS: i} i
i CHyFN,OsS ([M +H] ) 568.126 3, 5 {4
568.133 2.,

2-[1-4% N JE-2-[(3aR,58,6aS,E)-5-(2,2- - HJE-1,
3- T AURIA-4-38)-2,2- T AR IR JE[2,3-d][1,3]
R IR -6 (SH)- WV HE T HE O 1-4- (2- i 2R S ) 1B
(B-8 , F [l 44, 7= % 74% ., 'H NMR (400 MHz,
CDCly 8:7.83 (dd,J=8.8,5.4 Hz,2H) .7.09 (t,J=8.7
Hz,2H) .6.86 (s, IH) .6.08 (d,J=4.4 Hz, IH) .5.97
(dddd, J=17.4,10.6,5.3,3.5 Hz, 1H) .5.62~5.39 (m,
1H .5.30~5.07 (m, 2H) .5.08~4.95 (m,2H) .4.87~
4.73 (m, 1H) .4.53 (d,J=2.7 Hz, 1H) .4.13~3.89 (m,
2H) .1.54 (s,3H) .1.44 (d,J=5.2 Hz,6H .1.40 (s,
3H) ; C NMR (101 MHz, CDCIy 6: 171.08 (d,J=9.7
H2) .163.73.161.28.150.70.143.93 .132.65.127.72.
116.62.115.56 . 115.35 . 113.35.105.62 . 105.41 .
80.03.77.49.77.17.76.85.75.78 .64.42.50.77 .27.52
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(d,J=10.3 H2 .26.39.25.26 (d,J=9.4 H2 ; HRMS:
T 5 AH CoHysFN;OsS ([M+H] ™ 490.173 4, Szl {E
490.181 0.,

2-[1-4 N #E-2-[(3aR,55,6aS,E)-5-(2,2- — Fl Jk-1,
3-ARIR-4-3E8)-2,2- T R T A M 1 2,3-d][1,3]
TR A -6 (SH)- MV 3 ] 3 1-4- (3- 980K ) W
B9, A 44, 7= % 73%., 'H NMR (400 MHz,
CDCly 8:7.72~7.49 (m, 2H) .7.36 (td,J=8.0,6.0 Hz,
1H .7.06 ~6.88 (m,2H) .6.09 (d,J=4.4 Hz,2H) .
5.52 (d,J=17.9 Hz, IH) .5.20 (dd,J=36.9,13.9 Hz,
2H) .5.03 (d,J=4.4 Hz,1H) .4.99~4.95 (m, 11D .4.82
(dd,J=17.8,5.3 Hz, 1H) .4.53 (td, J=6.9,2.7 Hz,
1H) .4.02 (dt,J=15.1,8.1 Hz, 2H) .1.46 (dd, J=29.6,
23.5 Hz, 120 ; ®C NMR (101 MHz, CDCIy 8:170.97.
164.44.162.01.150.46.144.04.137.25 (d,J=8.2 H?) .
132.58 (d,J=3.5 H2) .130.05 (d,J=8.5 H2 .121.44
(d,J=2.8 H2 .116.63 (d,J=2.7 H2) .114.54.114.33
113.37.113.11.112.88.109.83.106.90.105.62.80.04 ,
77.49 (d,J=2.8 H2 .77.16.76.84.75.78.64.42.50.78
27.52 (d,J=9.6 H2) .26.39.25.31; HRMS: i} 5 1
CaoHosFN;O5S ([M~+H] ™ 490.173 4, 5211{490.180 6.,

2-[1-4% A %E-2-[(3aR,58,6aS,E)-5-(2,2- - HHE-1,
3- AR -4-3E)-2,2- T FE T AR 9 2,3-d][1,3]
AU -6(SH)- LTI ]-4- [4-( =960 T ) AR ]
BE M (B-10) , [ {5 [ 44, 77 #71% . 'H NMR (400
MHz, CDCly 8:7.97 (d, J=8.2 Hz,2H) .7.65 (d,J=8.3
Hz,2H) .7.05 (s, 1H) .6.09 (d,J=4.4 Hz, IH) .5.98
(dddd, J=17.3,10.5,5.3,3.6 Hz, IH .5.54 (d,J=18.0
Hz, 1H) .5.30~5.10 (m, 2H) .5.03 (d,J=4.4 Hz, 1H) .
4.96 (dd, J=2.6, 1.2 Hz, IH) .4.91 ~4.76 (m, 1H) .
4.53 (d,J=2.8 Hz, 1H) .4.18 ~3.89 (m,2H) .1.54 (s,
3H) .1.51~1.29 (m, 9H) ; *C NMR (101 MHz,
DMSO-dy 6: 171.17.149.39.146.45.138.57.132.09.,
128.34.128.02.126.52.125.99 (d,J=3.9 H» .117.10.
113.04.110.20.109.30.105.58.79.85.77.46.75.62.
64.06.50.72.40.51 (d,J=20.9 Hz) .40.19.39.98 .
39.78.39.57.39.36.27.55 (d,J=9.9 H2 .26.58.25.39;
HRMS: i+ 518 CosHagF3sN;OsS ([M+H] ) 540.170 2,
SEMAES40.177 9.

2-[2-[(3aR,5S,6aS,E)-5-(2,2- - Hl Hk-1,3- 4%
PR -4-3)-2,2- — 3k AW 9 [2,3-d][1,3] — UK,
R-6(5H)- VKL WL ]-4-(3- Al B KL BEM: (C-D ,
@ E A, 773 77% ., "H NMR (400 MHz, CDCIy 8
8.81 ~8.52 (m, 1H) .8.16 (ddd, J=10.0,6.6,1.7 Hz,

2H) .7.58 (dt, J=10.4, 8.0 Hz, 1H) .7.08 (d,J=2.0 Hz,
10 .6.13 (d,J=4.7 Hz,0.5H) .5.91 (d,J=4.1 Hz,
0.5H) .5.18 (dd, J=4.7, 1.4 Hz,0.5H) .5.13~5.07 (m,
0.5H) .4.83 (d,J=1.7 Hz,0.5H) .4.70 (d,J=9.6 Hz,
0.5H) .4.43 (d,J=2.1 Hz,0.5H) .4.26 (dd,J=8.9,5.6
Hz,0.9H) .4.12 (d,J=7.0 Hz, 1.6 ,1.75 (s, 1.5H) .
1.58~1.40 (m, 7H) .1.37(d,J=11.2 Hz,3.5H) ;
3C NMR (101 MHz, DMSO-dy 6:169.4.151.3.148.8.
136.5.132.1.,130.8.122.7.120.5.113.2.109.9.107.8
104.2.79.9.77.6.76.1.66.0.46.3.28.0.27.9.26.5.25.7;
HRMS: i 51 CHuN,O,S ((M+H] " 477.136 6, 52
MA{EA477.143 7.

2-[2-[(3aR,5S,6aS,E)-5-(2,2- - H Hk-1,3- 4%
I -4-F)-2,2- 7 I T AR HE[2,3-d][1,3] &K
IR-6(5H)- V. FE P HE1-4-(3- Al Hk -4- 2 S0 Bk 2R L ) g 1
(C-2) , Ak, 7% %79% ., 'H NMR (400 MHz,
CDCly 8:8.33 (t,J=2.3 Hz, 1H) .7.94 (dd,J=8.7,2.2
Hz, 1H) .7.55~7.31(m,5H) .7.15(dd, J=8.8,6.9 Hz,
1H .6.89 (d,J=2.2 Hz, 1H) .6.12 (d,J=4.7 Hz,0.3H) .
5.90 (d,J=4.1 Hz,0.7H) .5.29 (s,2H .5.16 (dd,
J=4.7,1.6 Hz,0.3H .5.09 (dd,J=4.1,1.3 Hz,0.7H) .
4.82 (s,0.3H) .4.68 (dd,J=9.6,1.2 Hz,0.7H) .4.43
(td,J=7.0,22 Hz,0.3H) .4.31~4.17 (m, 1 4H) 4.15~
4.02 (m, .30 .1.72 (s,2H) .1.59 ~1.41 (m, 8H .
1.36 (d,J=13.1 Hz,2H) ; *C NMR (101 MHz, CDCly
5:168.6.151.1.148.8.147.3.140.2.135.6.131.0.
128.7.128.3.127.0.123.1.115.2.113.8.111.6.104.2,
103.3.80.5.78.3.75.3.71.3.68.1.27.7.27.4.26.6 .25.2;
HRMS: #1841 CosH30N,O5S ([M+H] ™ 583.178 4, 52
M{583.185 3.

2-[1-4% N HE-2-[(3aR,58,6aS,E)-5-(2,2- - HJE-1,
3- T EURIA-4-38)-2,2- U AR IR JE[2,3-d][1,3]
TAURBE -6 (SH)- MV BE T IHE S 1-4- (3- i 5 2R ) 1 4
(C-3 , A E K, %% 71% ., 'H NMR (300 MHz,
CDCIy 6: 8.66 (t,J=2.0 Hz, 1H) .8.12(dd,J=10.6,5.0
Hz,2H) .7.53 (t,J=8.0 Hz, 1H) .7.07 (s, I .6.06 (d,
J=4.5 Hz,2H) .5.49 (d,J=17.6 Hz, IH) .5.32~4.74
(m, 5H) .4.50 (d,J=2.7 Hz, 1H) .4.00 (dd,J=12.0,7.0
Hz,2H) .1.52 (s, 3H) .1.44~1.38 (m, 9H) ; °C NMR
(101 MHz, CDCly §: 171.5.149.3,148.7.144.6.136.7.,
132.4.131.7.129.5.122.3.120.9.116.7.113.5.109.9,
108.1.105.6.80.1.75.8.64.5.50.8.27.6.27.5.26.4.
25.3 . HRMS : i & i CLHxNLO.S ([M+H1
517.167 9, SKMES17.174 7,
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4-(4- VR K FE)-2-[2-[(3aR,55,6aS,E)-5-(2,2- - H
e -1,3- TR IR -4-3)-2,2- 7L AW IR O
[2,3-d][1,3] SR IN-6(SH)- V. 3L HF3E WEM: (D-D
{48 44, 77 #£84% ., '"H NMR (300 MHz, CDCIy 8:
7.74 ~7.58 (m, 2H) .7.49 (d,J=8.6 Hz,2H .6.89 (s,
11 .5.88 (d,J=4.1 Hz, 1) .5.07 (dd,J=4.2, 1.3 Hz,
1H) .4.68 (d,J=9.3 Hz, 1H) .4.49~3.96 (m, 3H) .
1.70 (s, 3H) .1.50 (d,J=9.5 Hz, 6H) .1.45 (s,3H) ; °C
NMR (101 MHz, CDCLy) 8:168.5.150.5.147.1.133.8.
131.7.127.5.121.6.114.5.113.8.111.6.110.2.104.5,
103.4.80.6.78.4.75.4.68.2.27.8.27.5.26.7.25.3;
HRMS: 115 H C, H,BrN;0,S ((M+H] ™ 510.062 0,
SEMIES10.068 9.,

4-(4- VR ZK L )-2-[2-[(3aR,55,6aS,E)-5-(2,2- — H
FE-1,3- AR A -4- 58 )-2,2- O3 AR JF
[2,3-d][1,3] SR FR-6(SH)- TV H=PF L EM: (D-2) ,
4K, 77 #%79% ., 'H NMR (300 MHz, CDCIy §:
7.95 (s, 1) .7.72 (d,J=7.7 Hz, 1) .7.40 (d, J=8.0
Hz, 1H) .7.28~7.19 (m,2H) .6.91 (s, 1H) .5.87 (d,
J=4.1 Hz, 1) .5.07 (d,J=4.1 Hz, 1H) .4.67 (d,J=9.5
Hz, IH) .4.30 ~4.00 (m,3H) .1.71 (s, 3H) .1.50 (d,
J=7.8 Hz, 6H) .1.45 (s, 3H) ; *C NMR (101 MHz,
DMSO-dy 6:169.3.151.2,137.1.131.4.130.8.128.6.
124.9.122.7.114.0,113.2.109.9.106.5.104.2.79.9
77.6.76.0.66.0.28.1.27.9.26.5.25.7; HRMS: 11 5 {H
CHy,BrN;O5S (IM+H] 510.06 2, 52il{11510.068 8.,

2-[1-J N 3£-2-[(3aR,58,6aS,E)-5-(2,2- — H -1,
3- AU IR -4-0E)-2,2- IR AU 2,3-d][1,3] 4
I -6(SH)- VL I ]-4-(4- IR A BE M (D-3) , [
O E AR, P2 #£77% ., "H NMR (400 MHz, CDCIy 8: 8.02
(t,J=1.7 Hz, 1) .7.77 (dt,J=7.8, 1.1 Hz, 1H) .7.54~
7.14 (m,3H) .6.96 (s, 1) .6.09 (d,J=4.5 Hz, IH .
5.98 (dddd, J=17.3,10.5,5.3,3.5 Hz, IH) .5.50 (s,
1H) .5.33~4.92 (m, 4H) .4.87~4.42 (m,2H) .4.19~
3.87 (m,2H) .1.54 (s, 3H) .1.44 (d,J=5.9 Hz, 6H) .
1.41 (s, 3H) ; ®*C NMR (101 MHz, DMSO-dp 8: 166.3
145.4.139.4.132.3.127.8.125.8.125.4.124.4 .119.7.
118.1.111.9.108.6.105.1.102.2.100.9.75.3.72.8.
71.0.59.7.46.0.22.8.22.7.21.7.20.5; HRMS: i 5
i C,H:BIN;OsS ([M +H] %) 550.093 3, 52 Il 1f{
550.100 2.,

4-(4- 5 FK KL )-2-[2-[(3aR,55,6aS,E)-5-(2,2- - H
Fe-1,3- A R -4-3E)-2,2- R A W IR O
[2,3-d][1,3] %R IR -6(SH)- W IL ] EHE e (B-D

{0 [ A, 77 %£83% ., 'H NMR (400 MHz, CDCly 6:
7.76 (dd, J=8.7,2.5 Hz,2H) .7.45~7.29 (m,2H) .
6.90 (d,J=3.2 Hz, 1H) .6.12 (d,J=4.7 Hz, 0.7H) .5.90
(d,J=4.2 Hz,0.30) .5.17 (dd, J=4.7, 1.6 Hz,0.7TH) .
5.10(dd,J=4.1,1.3 Hz, 0.3H) .4.90~4.73 (m, 0.7H) .
4.69 (dd, J=9.5,1.3 Hz,0.3H) .4.43 (td,J=7.0,2.2 Hz,
0.7H) .4.25 (dd,J=9.8,5.6 Hz,0.7H) .4.11 (d,J =7.0
Hz, 1.6H) .1.72 (s, IHD .1.62~1.40 (m, 7H) .1.36 (d,
J=12.4 Hz,4H ; ®C NMR (101 MHz, CDCl, 8: 168.4
150.4.147.1.133.4.128.9.128.8.127.2.114.5.113.8.
111.6.110.2.104.3.103.4.80.6.78.4.75.4.68.2
27.8.27.5.26.7.25.3; HRMS: i1 5 18 CHpuCIN;OsS
([M+HIH 466.112 5, SZ{E466.119 6.,

4-(3,4- " F IKIL)-2-[2-[(3aR,5S,6aS,E)-5-(2,2-
B -1,3- AU 3R -4- 58 )-2,2- — 6L A g O
[2,3-d][1,3] 48N FR-6(5H)- 7 K] R e e (B-2)
HE[E 1A, 77 2%85% ., 'H NMR (400 MHz, CDCly §:
7.93(d,J=3.9 Hz, 1H) .7.68~7.63 (m, |H) .7.48 (dd,
J=15.6,8.4 Hz, I .6.93 (d,J=2.8 Hz, 1K) .6.12 (d,
J=4.8 Hz,0.7H) .5.91 (s, 0.3H) .5.20~5.17 (m,
0.7H) .5.09 (d,J=5.6 Hz,0.3H) .4.83 (d,J=2.2 Hz,
0.7H) .4.69 (d,J=10.8 Hz, 0.3H) .4.43 (td, J=7.0,
2.3 Hz, 1H) .4.32~4.17 (m, 1H) .4.10 (d,J=7.0 Hz,
2H) .1.72 (s, 1HD) .1.51 (m, 7H) .1.36 (d,J=10.5 Hz,
4H) ; °C NMR (101 MHz, DMSO) §:169.2.151.2.
148.4.135.4.131.9.131.4.130.3.127.6.126.0.113.1,
109.9.107.2,104.1.79.8.77.5.76.0.66.0.46.1.28.0.,
27.8.26.5.25.6; HRMS : i1 5 i C,HxCLN:OsS
([M+H]" 500.073 5, S 500.080 5.,

2-[1-45 A 3-2-[(3aR,58,6aS,E)-5-(2,2- - F %E-1,
3- RIS -4-08)-2,2- T HRE AR IR IR [2,3-d][1,3]
AN -6(SH)- L ]-4-(3,4- SR TR WE
(E-3) , A [H 1K, 77 %70% ., 'H NMR (400 MHz,
CDCly 8: 7.96 (d,J=2.0 Hz, 1H) .7.66 (dd,J=8.4,2.0
Hz, 1H) .7.45 (d,J=8.4 Hz, IH) .6.96 (s, IH) .6.09
(d,J=4.5 Hz,2H) .5.49 (dd,J=17.9,2.8 Hz, IH .
5.37~4.71 (m, 5H) .4.52 (td, J=6.9,2.7 Hz, IH) .4.02
(dt,J=15.1,8.1 Hz, 2H) .1.45 (dd, J=30.0,22.9 Hz,
12H) ; C NMR (101 MHz, DMSO-dy 8:171.2.148.4.
146.6.135.5.132.2.132.0.131.4.130.4 . 127.6 .
126.2.117.2.113.1.109.8.109.4.105.6.79.9.77.5 .
75.7.64.1.50.8.27.7.27.6.26.7.25.5; HRMS: i1 5
{H CoHCLN;OsS ([M +H] %) 540.104 8, 3£ I 1
540.111 8.
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2-[2-[(3aR,5S,6aS,E)-5-(2,2- - H 3-1,3- 4 %
IR -4-38)-2.2- — L AR IR 1 [2,3-d][1,3] 4K
R-6(5H)- M F 3L ]-4-F L BEME (F-D , 11 (5[] 44,
F=#70%., 'H NMR (400 MHz, CDCly 8: 7.93~7.70
(m,2H) .7.49~7.15 (m, 3H) .5.90 (d,/J=4.2 Hz,1H) .
5.10 (dd,J=4.2,1.3 Hz, 1 .4.70 (dd,J=9.5,1.3 Hz,
1H) .4.43~3.82 (m,3H .1.73 (s, 3H) .1.52 (d,J=12.
9 Hz, 6H) .1.47 (s, 3H) ; ®*C NMR (101 MHz, DMSO)
8:169.1.150.9.142.7.134.7.129.1.128.2.1259.113.1,
109.9.104.8.104.1.79.8.77.6.76.0.66.0.28.0.27.8
26.5.25.7; HRMS: 11 5 EH Co HosN;058 ([M+H]
432.151 5, 51 432.158 4,
2-[2-[(3aR,5S,6aS,E)-5-(2,2- - H1 13- "5 %
-4-55)-2,2- " HIE T EURE [2,3-d][1.,3] AULEE-6
(SH)-TV. 2 FE kI ]-4- (ML e -4- 36 ) BE W (F-2) , [ {8
[l 44, 77 %83%. '"H NMR (300 MHz,CDCly §:9.07
(d,J=1.7 Hz, 10 .8.51 (d,J=4.6 Hz, 1H) .8.11 (d,
J=7.9 Hz, IH) .7.34(dd, J=8.0,4.7 Hz, 1H) .7.00 (s,
1H) .5.87 (d,J=4.0 Hz, 1) .5.07 (d,J=4.0 Hz, 10 .
4.66(d, J=9.4 Hz,1H) .4.23 (t,J=5.5 Hz,3H) .1.71 s,
3H) .1.48 (dd,J=12.8,8.1 Hz,9H) ;"*C NMR (101
MHz, DMSO) 8:169.2.151.2.135.4.131.9.131 .4
127.6.126.0.113.1.109.9.107.2.104.1.79.8.77.5.
76.0.66.0.46.2.28.0.27.8.26.5.25.6; HRMS: il 5 {ii
CooHN,OsS ([IM+H] P 433.146 7, 521{E5433.154 0.,
2-[2-[(3aR,5S,6aS,E)-5-(2,2- — H1 3E-1,3- 4 %
R -4-55)-2,2- 7 FBE AR 9 [2,3-d][1,3] 4R
-6(5H)- W FEWFHE]-4-(4- 7 U R I ) BE 4 (F-3)
(1A 44, 77 %.81%., 'H NMR (400 MHz, CDCI5 8:
7.93 (dd, J=8.5,2.1 Hz,2H) .7.69 (t,J=8.3 Hz,2H) .
7.08 (s, 1) .6.12 (d,J=4.7 Hz,0.5H) .5.90 (d,J=4.1
Hz,0.5H) .5.16 (dd, J=4.8, 1.6 Hz,0.5H) .5.09 (dd,
J=4.1,1.3 Hz,0.5H) .4.82 (s,0.5H) .4.68 (dd,J=9.6,1.2
Hz,0.5H) .4.43 (td,J=7.0,2.2 Hz,0.5H) .4.26 (dd,
J=8.1,5.5 Hz, 1) .4.11 (d,J=7.1 Hz, 1.5H) .1.73 (s,
2H) .1.55 ~1.45 (m, 7.5H) .1.36 (d,J=13.3 Hz,
2.5H ; *C NMR (101 MHz, DMSO-dp :169.4.151.4.
149.4.139.0.133.3.126.6.119.5.113.2.110.3.110.0.
108.9.104.2.79.9.77.7.76.0.66.1.28.1.27.9.26.6.
25.7; HRMS : it 5 i C,H,N,OsS ([M +H] ©)
457.146 7, SEINI1457.153 8,
4-[2-[2-[(3aR,5S,6aS,E)-5-(2,2- — HI H-1,3- — 4
IR -4-H)-2,2- 7 L T ARG 9 [2,3-d][1,3] 4
PRI -6(SH)- 7 FEJIFIE | BE M -4-JE 1 K H IR (F-4) 5 [

[ 44, 77 %86%. 'H NMR (300MHz, DMSO) 8: 7.95
(s,4H .7.55 (s, 1H) .5.94 (d,J=4.4 Hz, I .5.41 ~
5.02 (m,2H) .4.38 (d,J=5.9 Hz, IH) .4.09~3.92 (m,
1H .3.78(dd,J=8.7,6.1 Hz, 1H) .1.37 (dd,J=26.4,17.6
Hz, 12H) ; *C NMR (101MHz, DMSO-dy) §: 169.4
167.6.151.4.149.5.138.6.130.4.130.2.126.0.113.2.
110.0.107.3.104.2.79.9.77.6.76.1.66.0.28.0.27.9.,
26.5.25.7; HRMS: i1 5 i C,HxsN;0,S (IM+H1 D
476.141 3, SE{E476.148 5.,

(2)-2-(1-0 T FE)-[5-[2-(2,2- - F F-1,3- 5K
R-4-58)-2,2- L AR [2,3-d][1,3] -6
(SH)- V.3 1 -4- - FLWE ML) (F-5) , A 8 [ 44, 7= R
71%. "H NMR (400 MHz, CDCIy 6:7.91~7.79 (m,
2H) .7.41 (t,J=7.5 Hz,2H) .7.31 (t,J=7.4 Hz, 1D .
6.94 (s, 1H) .6.09 (d, J=4.4 Hz, 1H) .5.98 (dddd, J=
17.3,10.5,5.3,3.5 Hz, 1) .5.57 (dd,J=17.9,3.0 Hz,
1H .5.30~5.10 (m,2H) .5.07 ~4.94 (m,2H) .4.83
(dd,J=17.9,5.3 Hz, I .4.54 (td, J=6.9,2.7 Hz, 1B .
4.09~3.93 (m,2H .1.54 (s,3H) .1.44 (d,J=4.5 Hz,
6H) .1.41 (s, 3H) ; ®C NMR (101 MHz, CDCIy 6:
170.8.151.6.143.7.135.0.132.6.128.5.127.7.125.9.
116.5.113.3.109.8.105.8.105.5.80.0.75.7.64.4.50.8.
27.5.27.4.26.3.25.3; HRMS: i 5 1 C,H,0N;05S
([IM+H1" 472.182 8, SZilI{472.190 8.,
22 FRER

7550 pg/mLIT W LT, K4 H btk & 905
PO AP R — e A s b, o H
B A W0 B T 8505 B 7 i Al 28 05 AT L I FfU ok
JELIP T R R TR B IR R AE50% UL B H brdk
B W) 0T B I K B2 3 BRI 00 TR 3 S s A U, F-4
(R'=-H.R=-H.R*®=-H(-H).A-R*=-C-COOH) /I
B0 T 5 e > 26 B HE90. 3% (1 4 ) 3%, HL ot i 24 7
TRV (0 2 s H A A TR I AT 1 H AR
b & ¥ i A-5 (R'=CyH; . R=H .R* ®)=-H (-H) .
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FiR S5 R BA LRSS Rl (D BEHLI A Sh A i A m e JEREALIAS AR 254 502 0034, A8 FEAn 1 9661, Bk 4
98.2%, LL20224F (AT Al 5 5 4% 4 96.5% 4% 51 T 174N | 43 it (D LIl 7™ i B G B S M A ST F o XK ARV BR R AR
RLTTJE T LI, LA 360 i C Bl &N (i & E D), A4%2896.4%, HL20224 L il 5™ i i i 5 1
94.5% 42 5 T 19N E 43 Al () HE Rl ™ W IR G RS SR ARG o AT AR R v A 20 A ™ Al 1) i F R o iy, S 7
339ty GRS B LI AT 2D, S AFE AL 3254, B AR 095.9%, LL20224F H Rl A 17 4% £94.5% 42 7 1.44
PTG Ao () BT it e o TR o A2 684FE S HR, FLRI T 8041, K #297.9%; WFIS80M, 15 97.3%.
(5) % U FUE AR AR T AR B L BRGE™ dh o AT AR 25 R il b, % HURIT 1184, A4 596.8% s AR I 5200, Bk
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