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Abstract Precursor mRNAs (pre-mRNAs) undergo splicing to remove introns and ligation of their exons to yield mature
mRNAs. Pre-mRNA splicing is an essential component of gene expression and proteomic diversity in higher organisms.
However, the alternative splicing or mutation of splicing factors have been found in human diseases. By the use of the small
molecules modulate the splicing process will provide potential treatment for related diseases. In this paper, circmcherry
expression system was used to screen compounds that could affect splicing process. Several simple derivatives of natural
product Leucamide A have been found to have inhibitory effects, and 36 compounds with thiazole-oxazole tadem structural
core were designed and synthesized, of which methyl 2-((S)-1-(2-(2-((S)-1-(4-methoxybenzamido)-2-methylpropyl)thiazol-4-
yl)-5-methyloxazole-4-carboxamido)ethyl)oxazole-4-carboxylate (91) shows most potent inhibitory activity on splicing.
Keywords splicing inhibitors; circmCherry-expression system; Leucamide A derivatives; structure-activity relationships
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(S)-2-{2-[ 1-(4- F 8 2R HH Mgt flc i ) - 2. - A 0 A ke e
M4k} -5- FHBLIE MR -4- FH R H R (C3): Bt il 4k, F= 2
32%. mp. 190.0 ~ 1904 C; [a]y — 1.0 (¢ 0.03,
CH;0H); 'H NMR (400 MHz, Chloroform-d) J: 7.99 (s,
1H), 7.75 (d, J=9.2 Hz, 2H), 6.76 (d, J=8.8 Hz, 1H), 6.69
(d, J=8.8 Hz, 2H), 5.44 (dd, J=8.8, 6.4 Hz, 1H), 3.94 (s,
3H), 3.03 (s, 6H), 2.73 (s, 3H), 2.62~2.48 (m, 1H), 1.05~
0.97 (m, 6H); 3C NMR (126 MHz, CDCl;) d: 173.0,
167.0, 162.7, 156.5, 155.3, 152.7, 142.9, 128.7, 128.4,
120.5,120.3, 111.1, 56.5, 52.0, 40.1, 33.5, 19.7, 18.1, 12.2;
HRMS (ESI) caled for CHyN4O4S [M+H]" 443.1748,
found 443.1753.
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323 #725% D3 69l AR Tk

FE0 CF, &4 2 (0.11 mmol)f) N,N-— F % F it
[lZ(DMF) (2 mL)¥#& ¥+, A HOBT (43 mg, 0.32 mmol)
A1 R2-COOH (0.12 mmol), H7EHHEE EkEdE 20
min. FEIIA EDCI (11.2 mg, 0.06 mmol), % T % % 5.
2 h G, KRN R CERRUKFRE, IR LBEREHL,
HIFA N, WA KRG, AU JCKRRT
W, IRGERR A, FEENTALVCREIEE) @ LR O
fE)=2 . 113459 3.

(8)-2-{2-[1-(4- =35 H A O FH B JPg 32 )-2- FR R P 2K )
IE e -4 ) 5 FR L IE e 4 FH R FR R (D3): (o fil 44, 7=
% 35%. mp. 772~842 C; [a]y —1.0 (¢ 0.03,
CH;0H); 'H NMR (400 MHz, Chloroform-d) J: 8.01 (s,
1H), 7.90 (d, J=8.8 Hz, 2H), 7.30 (d, J=8.2 Hz, 2H), 7.02
(d, J=8.8 Hz, 1H), 5.43 (d, J=6.8 Hz, 1H), 3.94 (s, 3H),
2.73 (d, J=3.3 Hz, 3H), 2.57~2.46 (m, 1H), 1.06 (d, J=
6.8 Hz, 3H), 1.01 (d, J=6.8 Hz, 3H); '*C NMR (126 MHz,
CDCls) &: 171.4, 165.9, 162.6, 156.5, 155.1, 151.7, 142.9,
132.5, 129.1, 128.5, 121.3, 120.7, 120.4, 119.2, 56.8, 52.1,
33.9, 19.5, 18.3, 12.2; HRMS (ESI) calcd for CHyF3-
N;0sS [M+H]" 484.1149, found 484.1157.
324 #7% AA~G4 08 B STy ik

£0 CF, HE&4 3(0.37 mmol)f) MeOH/H,O (10
mL 2.5 mL)#EH, IMAEAAEE(22 mg, 0.90 mmol),
BT EER. BEE 1 h 5, TLC M, BRSNS
A ¥ RIS, FH COIR CFRRETHERE, 2 mol/L HCI
WIAZ PH=2, LR CBRZEEL, AIFANAM, WmAaE
AR BV, AU JGK R ER BN T, W 48 B 25 1557,
13 B E LR

T 0 Cl&4 HOBT (36 mg, 0.27 mmol)HIEM:fE
(36 mg, 0.09 mmol)ff] DMF (2 mL)¥ & Il A\ f%(0.08
mmol), FR IR 0 C F4kEEAiH: 20 min. SR/
A EDCI (21 mg, 0.11 mmol), JFERAWIHEE 2 h, &
FEZER. 2 h )5, BRNEH O CBRAKMEE, LR
CERFHL, HIFE N, MRSk, BHUHAEL
KB R BT 0, R 4B B AR, A E AT AR [V CH
fit) © MR OTR)=2 : 1]113LED 4.

(S)-N-1E P4 5E-2-{2-[1-3- 3 7K H B e 36 )-2-FH R T
FE R4 I -5 FR R IE M4 FR R 1 (A4): (A (B, 72
# 51%. mp. 200.0~200.8 C; [a]X —0.6 (¢ 0.05,
CH;0H); 'H NMR (400 MHz, Chloroform-d) J: 7.88 (s,
1H), 7.63~7.54 (m, 2H), 7.45 (td, J=8.0, 5.6 Hz, 1H),
7.26~7.21 (m, 1H), 7.12 (t, J=6.0 Hz, 1H), 6.97 (d, J=
8.8 Hz, 1H), 5.44 (dd, J=8.8, 6.8 Hz, 1H), 3.41~3.34 (m,
2H), 2.74 (s, 3H), 2.62~2.52 (m, 1H), 1.68~1.58 (m,
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2H), 1.07 (d, J=6.8 Hz, 3H), 1.03 (d, J/=6.8 Hz, 3H), 0.98
(t, J=7.4 Hz, 3H); 3C NMR (126 MHz, CDCl;) §: 172.1,
165.9, 163.8, 161.7, 154.0, 153.1, 143.3, 136.3, 130.4,
122.6, 119.8, 119.0, 118.8, 114.7, 114.5, 56.9, 40.7, 33.7,
23.0, 19.6, 18.2, 11.9, 11.5; HRMS (ESI) caled for
CH6FN4O3S [M+H]" 445.1704, found 445.1713.

(S)-N-F-2-{2-[ 1-(3- 60 7K FF I e ik )-2- Y 366 7 0
WE M4y S F BRI 4k i (B4): (il ik, P2 3R
44%. mp. 193.7~199.1 C; [aly — 23 (c 0.04,
CH;OH); 'H NMR (400 MHz, DMSO-ds) &: 9.18 (d, J=
8.4 Hz, 1H), 8.77 (t, J=6.4 Hz, 1H), 8.26 (s, 1H), 7.75 (d,
J=17.8 Hz, 1H), 7.70 (d, J=8.4 Hz, 1H), 7.59~7.51 (m,
1H), 7.42 (td, J=8.6, 2.6 Hz, 1H), 7.35~7.29 (m, 4H),
7.26~7.20 (m, 1H), 5.14 (t, J=8.4 Hz, 1H), 4.42 (d, J=
6.4 Hz, 2H), 2.65 (s, 3H), 2.47~2.42 (m, 1H), 1.05 (d, J=
6.6 Hz, 3H), 0.91 (d, J=6.4 Hz, 3H); '3*C NMR (126 MHz,
DMSO) d: 174.4, 165.4, 163.3, 161.4, 154.4, 153.0, 141.9,
140.1, 136.7, 131.1, 130.4, 128.7, 127.9, 127.2, 1243,
122.2, 119.0, 114.9, 58.2, 42.4, 32.5, 20.1, 19.6, 11.9;
HRMS (ESI) calcd for CasHasFN4O3S [M+H]" 493.1704,
found 493.1709.

(S)-N-2K £, 5 -2-{2-[1-(3- 5L A% F Ik e 358 )-2- i 2 T4
JEE M4 5o F LI I 4 FE G i (C4): e Ea IR
Y, 722 102%. [a]y —0.3 (c 0.07, CH;0H); 'H NMR
(400 MHz, Methanol-ds) J: 8.16 (s, 1H), 7.69 (d, J=9.2
Hz, 1H), 7.64~7.57 (m, 1H), 7.51 (td, J=8.0, 5.6 Hz,
1H), 7.34~7.23 (m, 5H), 7.18 (ddd, J=8.7, 5.6, 2.4 Hz,
1H), 5.27 (d, J=8.2 Hz, 1H), 3.62~3.54 (m, 2H), 2.92~
2.85 (m, 2H), 2.68 (s, 3H), 2.55~2.44 (m, 1H), 1.11 (d,
J=6.8 Hz, 3H), 1.00 (d, J=6.4 Hz, 3H); '3*C NMR (126
MHz, MeOD) 6: 173.7, 167.4, 163.6, 162.5, 161.7, 154.4,
153.2, 142.1, 139.0, 136.2, 130.2, 129.8, 128.4, 128.1,
126.0, 123.1, 120.6, 118.4, 114.0, 57.9, 40.3, 35.3, 32.8,
18.7, 18.0, 10.3; HRMS (ESI) calcd for Co7HasFN4O3S
[M+H]" 507.1861, found 507.1863.

(8)-N-1E TR 3E-2-{2-[1-(4- =% F 4 2 2 P L e 3 ) -2-
FH 56 A 5 M e 4 5 ) -5 HH R I 4- W 5 i (D4): 1 B
[k, P25 63%. mp. 166.7~167.1 C; [a]y —0.5 (c
0.06, CH;0H); 'H NMR (400 MHz, Chloroform-d) J:
7.92~7.89 (m, 2H), 7.88 (s, 1H), 7.32~7.28 (m, 2H),
7.11 (t, J=6.2 Hz, 1H), 7.02 (d, J=8.8 Hz, 1H), 5.44 (dd,
J=8.8, 6.8 Hz, 1H), 3.40~3.34 (m, 2H), 2.74 (s, 3H),
2.61~2.53 (m, 1H), 1.68~1.58 (m, 2H), 1.07 (d, J=6.8
Hz, 3H), 1.03 (d, J=6.8 Hz, 3H), 0.98 (t, J=7.4 Hz, 3H);
13C NMR (101 MHz, CDCL) 8: 172.1, 165.9, 161.7, 154.0,
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153.1, 151.7, 143.3, 132.4, 130.4, 129.1, 121.6, 120.7,
119.8, 119.0, 56.9, 40.7, 33.7, 23.0, 19.6, 18.3, 11.9, 11.5;
HRMS (ESI) caled for CiHFsN4O4S [M + H] *
511.1621, found 511.1631.

(S)-N-5 T HE-2- {2-[1-(4- =4 F A L 2K F Bk i i )-2-
FF L P B e a4 By -S- PR LI e 4 R B Ji2 (E4): 1A
[, F=% 80%. mp. 157.8~160.3 C; [a]y —0.6 (c
0.03, CH30H); '"H NMR (500 MHz, Chloroform-d) J: 7.93
(s, 1H), 7.91 (d, J=2.9 Hz, 2H), 7.32 (d, J=9.2 Hz, 2H),
7.16 (t, J=6.3 Hz, 1H), 7.03 (d, J=8.9 Hz, 1H), 5.46 (dd,
J=8.8, 6.9 Hz, 1H), 3.25 (td, J=6.7, 2.3 Hz, 2H), 2.75 (s,
3H), 2.63~2.55 (m, 1H), 1.94~1.87 (m, 1H), 1.09 (d,
J=6.8 Hz, 3H), 1.05 (d, J=6.7 Hz, 3H), 1.00 (d, J=6.7
Hz, 6H); '3C NMR (126 MHz, CDCls) &: 172.1, 165.9,
161.8, 154.0, 153.1, 151.8, 143.3, 132.4, 130.4, 129.1,
120.7, 119.8, 56.9, 46.3, 33.7, 28.8, 20.2, 19.6, 18.2, 11.9;
HRMS (ESI) caled for CosHasF3N4O4S [M+H]525.1778,
found 525.1784.

(S)-N-1E T HE-2- {2-[1-(4- =4 F A L 2K F Bk i i )-2-
PR L TR W -4 L ) -5 R BRI e 4 F I i (F4): 1 A
[F 7, F2% 77%. mp. 161.4~161.7 C; [a]y —3.0 (c
0.05, CH30H); '"H NMR (500 MHz, Chloroform-d) J: 7.92
(d, J=8.7 Hz, 2H), 7.89 (s, 1H), 7.31 (d, J=7.5 Hz, 2H),
7.15~7.06 (m, 2H), 5.46 (dd, J=8.9, 6.9 Hz, 1H), 3.42 (q,
J=17.1 Hz, 2H), 2.75 (s, 3H), 2.62~2.54 (m, 1H), 1.67~
1.56 (m, 2H), 1.49~1.39 (m, 2H), 1.09 (d, J=6.8 Hz,
3H), 1.04 (d, J=6.7 Hz, 3H), 0.97 (t, J=7.4 Hz, 3H); 13C
NMR (126 MHz, CDCls) d: 172.1, 165.9, 161.7, 154.0,
153.1, 151.8, 143.2, 132.4, 130.4, 129.1, 120.7, 119.8,
56.9, 38.7, 33.7, 31.8, 20.2, 19.6, 18.3, 13.7, 11.8; HRMS
(ESI) calcd for CoqHasF3N4O4S [M+H]" 525.1778, found
525.1784.

(S)-N-7 .32 {2-[ 1-(4- =% FP A8 2 P e 3 )-2-
PR D L T e -4 1 S FR R GE e 4 PR i (G4):
[, F2% 39%. mp. 125.4~126.8 C; [a]y —0.6 (c
0.05, CH;0H); 'H NMR (600 MHz, Methanol-ds) &: 8.16
(s, 1H), 8.01~7.93 (m, 2H), 7.40 (d, J=7.9 Hz, 2H),
7.31~7.25 (m, 4H), 7.22~7.13 (m, 1H), 5.30 (d, J=8.1
Hz, 1H), 3.62~3.55 (m, 2H), 2.91 (dd, J=8.2, 6.7 Hz,
2H), 2.68 (s, 3H), 2.57~2.48 (m, 1H), 1.13 (d, J=6.7 Hz,
3H), 1.02 (d, J=6.7 Hz, 3H); 3C NMR (151 MHz,
MeOD) &: 173.8, 167.5, 162.4, 154.4, 153.2, 151.5, 142.2,
139.0, 132.8, 129.8, 129.4, 128.4, 128.2, 126.0, 120.7,
120.4, 57.9, 40.3, 35.3, 32.8, 18.7, 18.0, 10.4; HRMS (ESI)
caled for CosHagFsN4OsS [M + H] " 573.1778, found

http://sioc-journal.cn/ 2933



BIKE

MRILX

573.1784.
3.2.5 PR T 0GB R ARk

£0 CF, &A1 (3.5 mmol)ff) MeOH/H,O (12
mL : 3 mL)ERH, IAZANE(126 mg, 3.1 mmol),
BT R, B 1 h A, 8 TLC I, B EER
BRSO NTE A B R RAAR, F CIR CBRIEAT R RE, 2
mol/L HCl EWIHZE pH=2, ZMRIBEXEL, &AM
A, VR KGR, AU oK BR RN T8, k48
BrZIER, 1~ 5. 25T 0 CH&f HOBT (184
mg, 1.32 mmol)Fll 5 (0.48 mmol)f¥] DMF (2 mL)J% % -
NBEMERZ 6 (0.44 mmol), FEHE [ BRAE 0 C R4k skt
20 min. #RJ5 I\ EDCI (98 mg, 0.53 mmol), iZ#i T+ =
Fi. 2 h )G, KRN 8B CERUKFRRE, /R 2B
U, EIFANAE, M KU gk, AU oK
BREA T8, W 4n B 22050, AR M 4li4k (VA k)
R TR =2 11154 EW 7.

2-{(S)-1-[2-(2-{(S)-1-[ (BT A J i itk ) 2 Jik )-2- F Ok
P 3 ) Mg 4 )- 5 - P L I s - P i i ) 2, W 4
FHER F 6 (7a): 36 ELHDIR, 722 17%. 'H NMR (400
MHz, Chloroform-d) J: 8.19 (s, 1H), 7.87 (s, 1H), 7.55 (d,
J=8.8 Hz, 1H), 5.57~5.45 (m, 1H), 5.27 (s, 1H), 4.96 (s,
1H), 3.91 (s, 3H), 2.73 (s, 3H), 2.51 (s, 1H), 1.74~1.70
(m, 3H), 1.46 (s, 9H), 1.02 (d, J=6.8 Hz, 3H), 0.93 (d, J=
6.8 Hz, 3H); MS (ESI positive) [M+Na]" 556.2.
32,6 FRAIAK 8 #9i8 R AR T ik

fE0 CF, MyET =& F 52 mL)F 7 (0.1 mmol)
i, A= Z82(0.7 mL, 9.42 mmol), H7EMIEE T
PEFE 20 min, FWIAE=E. 5 h 5, BRMRIKRYE,
LR O BEIEAT R R, AR S /KIE R 2 pH=7,
LR CTEHEEL, G AN, WATE K%, AU
FATC/KBRERAA T4, WRARFR 22057, AR ENTai (&
FE) © V(FFEE)=50 © 11739 )4k 8.

2-((S)-1-{2-[2-((S)-1- 2 F-2- HI B Ay B ) e -4 - -5
FH LI e 4 PR Ik } 2, 386 )4 FH R FF i (8a): B €0
PR, 773 73%. 'TH NMR (400 MHz, Chloroform-d) o:
8.19 (s, 1H), 7.90 (s, 1H), 7.54 (d, J=8.6 Hz, 1H), 5.56~
5.47 (m, 1H), 4.24 (d, J=5.0 Hz, 1H), 3.91 (s, 3H), 2.73
(s, 3H), 2.37~2.27 (m, 1H), 1.70 (d, J=7.2 Hz, 3H), 1.02
(d, J=6.8 Hz, 3H), 0.93 (d, J=6.8 Hz, 3H); 3C NMR
(151 MHz, CDCl3) 0: 179.4, 164.8, 161.1, 160.7, 154.1,
153.3, 143.6, 142.2, 132.8, 129.1, 119.7, 59.0, 51.7, 42.1,
34.1,19.1, 16.2, 11.4; MS (ESI positive) [M-+H]" 434.1.
327 #4774 9a. 9c. 9e. 9g~9h. 9j~9s. 10a~
10d 4938 B & R 77 ik

F 0°ClA&4 HOBT(19.2 mg, 0.14 mmol)F1 8(0.05
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mmol)[¥] DMF (2 mL)¥## ', MA R2%-COOH (0.05
mmol), HH¥RMEE 0 C RS 20 min. JR)5 00
A EDCI (11.2 mg, 0.06 mmol), Z#Hi A E=HE. 2 h J5,
¥ R OB LB RUKFRE, O8GRI, & )Fh
HUAH, YEANE 3hKPess, AU KRN T,
FERRF WA, HEEN A vCa B @ MR )=
2 1B AW 9.
2-[(8)-1-(2-{2-[(S)-1-CFF 1~ 1- 4~ 1 - F B e 35k )-2- R B
P W A4} -5 P LR 4 G i i ) 2 -4
IR A (9a): B BIIIOR, 7% 61%. [alh —0.5 (c 0.04,
CH;0H); 'H NMR (400 MHz, Chloroform-d) J: 8.19 (s,
1H), 7.87 (s, 1H), 7.54 (d, J=8.8 Hz, 1H), 6.63 (s, 1H),
6.39 (s, 1H), 5.51 (t, J=8.0 Hz, 1H), 5.30 (t, J=7.8 Hz,
1H), 3.92 (s, 3H), 2.73 (s, 3H), 2.62 (s, 2H), 2.58~2.47
(m, 3H), 2.06~1.96 (m, 2H), 1.71 (d, J=7.0 Hz, 3H),
1.00 (t, J=7.2 Hz, 6H); *C NMR (101 MHz, CDCl) §:
173.1, 165.3, 165.1, 161.5, 161.1, 154.3, 153.9, 144.1,
143.1, 139.2, 138.8, 133.4, 129.7, 120.0, 77.3, 77.2, 77.0,
76.7, 56.2, 52.2, 42.6, 332, 31.6, 23.3, 19.7, 19.6, 18.1,
11.9; HRMS (ESI) caled for CasH3oNsO¢S [M+H] "
528.1911, found 528.1916.
2-[(S)-1-(2-{2-[(S)-1-(FF -1-4-1 - FF e g 32 )-2- FF 3
PR W IR 4- ey -5 Y LR A G i B ) 2 -4
IR FE(9c): IBWIHR, 723 30%. [alh +2.0 (c 0.02,
CH;0H); 'H NMR (600 MHz, Chloroform-d) J: 8.12 (s,
1H), 7.80 (s, 1H), 7.51 (d, J=8.6 Hz, 1H), 6.68~6.60 (m,
1H), 6.41 (d, J=8.9 Hz, 1H), 5.47~5.39 (m, 1H), 5.24
(dd, J=8.9, 6.7 Hz, 1H), 3.84 (s, 3H), 2.66 (s, 3H), 2.50~
242 (m, 1H), 2.29~2.17 (m, 2H), 2.14~2.09 (m, 2H),
1.64 (d, J=7.2 Hz, 6H), 1.58~1.51 (m, 2H), 0.92 (dd, J=
10.2, 6.8 Hz, 6H); 3C NMR (151 MHz, CDCL) : 172.9,
167.8, 164.8, 161.0, 160.7, 153.8, 153.4, 143.6, 142.6,
134.1, 132.9, 132.5, 129.2, 119.5, 55.8, 51.8, 42.1, 32.8,
25.0,23.8,21.6,21.0, 19.2, 19.1, 17.5, 11.4; HRMS (ESI)
caled for CHnNsOsS [M + H] © 542.2068, found
542.2073.
2-[(S)-1-(2-{2-[(S)-1- 7 HA P e 5k -2 HH 5k 1) 3k g e
4} -5- T R IGE A -4 gk fig R ) 2 5 TV e -4 FH R P
(9e): I, 7% 53%. [a]h —0.8 (c 0.04, CH;OH);
m.p. 96.4~99.9 °C;'H NMR (400 MHz, Chloroform-d) &:
8.19 (s, 1H), 7.91~7.83 (m, 3H), 7.54 (t, J=8.4 Hz, 2H),
7.51~7.43 (m, 2H), 6.97 (d, J=7.6 Hz, 1H), 5.55~5.43
(m, 2H), 3.91 (s, 3H), 2.73 (s, 3H), 2.63~2.55 (m, 1H),
1.76~1.70 (m, 3H), 1.06 (dd, /=152, 6.6 Hz, 6H); 3C
NMR (101 MHz, CDCL) d: 172.6, 167.2, 165.3, 161.5,
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161.1, 154.3, 153.9, 144.1, 143.1, 134.0, 133.3, 131.9,
129.7, 128.7, 127.2, 120.1, 56.8, 52.2, 42.7, 33.6, 19.7,
18.2, 11.9; HRMS (ESI) caled for CasHasNsOsS [M+H]"
538.1755, found 538.1762.
2-[()-1-(2-{2-[(S)-1-(2- A FE W5 g - 5- Y P i )-2- FH
PR 1 4 Ly -5 R e 4 B B i L ) 2, L 4
G EE9g): B OIHER, 7% 24%. [a]p +3.5 (¢ 0.02,
CH;0H); 'H NMR (400 MHz, Chloroform-d) J: 8.81 (s,
2H), 8.21 (d, J=7.6 Hz, 1H), 7.90 (s, 1H), 7.60 (d, J=8.0
Hz, 1H), 6.99~6.89 (m, 1H), 5.55~5.47 (m, 3H), 5.46~
5.38 (m, 1H), 3.92 (s, 3H), 2.73 (s, 3H), 2.57~2.45 (m,
1H), 1.72 (dd, J=7.2, 5.2 Hz, 3H), 1.06 (dd, J=6.8, 2.0
Hz, 3H), 1.03 (dd, J=6.8, 3.2 Hz, 3H); '*C NMR (126
MHz, CDCL) 6: 171.9, 165.3, 164.2, 161.5, 161.1, 158.2,
154.2, 153.9, 1442, 142.8, 133.3, 129.7, 120.1, 118.1,
56.7, 52.2, 42.6, 33.9, 19.6, 18.2, 11.9; HRMS (ESI) calcd
for C24H27NgO6S [M+H] ™ 555.1774, found 555.1769.
2-[(S)-1-(2-{2-[(S)-1-(HR I [ W -2 - FF it frg ) -2 - F Ok
R I A -4 35 y -5 - R L I 4 G e i ) 2, e -4
R FE(9h): B, 722 63%. [alh —1.3 (c 0.03,
CH;0H); 'H NMR (400 MHz, Chloroform-d) J: 8.21~
8.10 (m, 3H), 8.01~7.95 (m, 1H), 7.91 (s, 1H), 7.62~
7.50 (m, 3H), 5.57~5.41 (m, 2H), 3.91 (s, 3H), 2.76~
2.65 (m, 4H), 1.72 (d, J=6.8 Hz, 3H), 1.12 (d, J=6.8 Hz,
3H), 1.08 (d, J=6.8 Hz, 3H); 3C NMR (126 MHz, CDCl)
5: 172.3, 165.3, 162.8, 161.5, 161.1, 159.9, 154.2, 154.0,
152.8, 144.1, 143.3, 137.3, 133.4, 129.7, 127.0, 124.5,
122.4, 120.1, 57.1, 522, 42.6, 33.4, 19.5, 17.9, 11.9;
HRMS (ESI) caled for Co7H27N¢OsS, [M+H]™ 595.1428,
found 595.1433.
2-[(S)-1-(2-{2-[(S)-1-(4-5 3 7 FH i i )-2- H 2 T 286 ]
S A 4 1 -5 - R L I A 4 PR g e i ) 2, L P e -4 R R
Hg©9)): AR, 7% 54%. mp. 168.4~178.4 C;
[a] —0.2 (¢ 0.05, CH;OH); 'H NMR (400 MHz, Chlo-
roform-d) J: 8.19 (s, 1H), 7.87 (s, 1H), 7.68 (d, J/=6.5 Hz,
2H), 7.55 (d, J=8.6 Hz, 1H), 6.81~6.73 (m, 1H), 6.68 (d,
J=8.6 Hz, 2H), 5.54~5.42 (m, 2H), 3.91 (s, 3H), 2.73 (s,
3H), 2.66~2.54 (m, 1H), 1.74~1.67 (m, 3H), 1.06~1.00
(m, 6H); °C NMR (126 MHz, CDCls) &: 173.3, 166.9,
165.3, 161.6, 161.2, 154.3, 153.9, 150.0, 144.1, 143.0,
133.3, 129.7, 129.0, 123.3, 120.0, 114.2, 56.6, 52.2, 42.6,
33.5, 19.7, 19.6, 18.1, 11.9; HRMS (ESI) caled for
CasH20N§O6S [M+H] 553.1864, found 553.1872.
2-[(S)-1-(2-{2-[(S)-1-(4- FFH 2 J8 2% FFY i )-2- FR AL T
TN AR -4 y -5 P S I P4 Y R g i ) 2 PR A -4
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% R (9k): B AR, 7 & 35%. mp. 137.2 ~
141.1 °C; [a]y —0.3 (c 0.03, CH;0H); 'H NMR (400
MHz, Chloroform-d) d: 8.19 (s, 1H), 7.87 (s, 1H), 7.71
(dd, J=8.4, 2.8 Hz, 2H), 7.54 (d, J=8.6 Hz, 1H), 6.70 (t,
J=17.4 Hz, 1H), 6.60 (d, J=10.0 Hz, 2H), 5.55~5.48 (m,
1H), 5.45 (dd, J=8.8, 6.6 Hz, 1H), 3.92 (s, 3H), 2.89 (s,
3H), 2.73 (s, 3H), 2.68~2.57 (m, 1H), 1.71 (d, J=6.8 Hz,
3H), 1.06~1.01 (m, 6H); 3C NMR (126 MHz, CDCL) ¢:
173.6, 167.0, 165.3, 161.5, 161.2, 154.4, 153.9, 152.2,
144.1, 143.0, 133.4, 129.6, 128.9, 121.7, 120.0, 111.4,
56.6, 52.2, 42.6, 33.4, 30.3, 19.7, 18.0, 11.9; HRMS (ESI)
caled for CyH3NeOsS [M + H] © 567.2020, found
567.2028.

2-[(S)-1-(2-{2-[(S)-1-(4- FFH 4 2 0% FHY I fi ) -2- FR L
FL e M4y 5 B LI 4 B e 3 ) 2 Bk (W R4
FRHEO): AEREA, 7% 60%. m.p. 100.0~105.0 C;
[a]h —0.2 (c 0.05, CH;OH); 'H NMR (400 MHz, Chlo-
roform-d) ¢: 8.19 (s, 1H), 7.88 (s, 1H), 7.83 (d, /=8.8 Hz,
2H), 7.57 (d, J=8.6 Hz, 1H), 6.95 (d, J=6.8 Hz, 2H), 6.91
(d, J=8.8 Hz, 1H), 5.55~5.42 (m, 2H), 3.91 (s, 3H), 3.86
(s, 3H), 2.73 (s, 3H), 2.66~2.55 (m, 1H), 1.71 (d, J=7.2
Hz, 3H), 1.07 (d, J=6.8 Hz, 3H), 1.03 (d, J=6.8 Hz, 3H);
13C NMR (101 MHz, CDCl3) d: 173.0, 166.7, 165.3, 162.5,
161.5, 161.1, 154.3, 153.9, 144.1, 143.1, 133.3, 129.7,
129.0, 126.1, 120.0, 113.9, 56.7, 55.5, 52.2, 42.7, 33.5,
19.6, 18.2, 11.9; HRMS (ESI) caled for Cy;H3oNsO;S
[M-+H]" 568.1860, found 568.1867.

2-[(S)-1-(2-{2-[(S)-1-(4- — 55 25 2% FH [ ke )-2- AT 6
T i | MR 4 ) -5 P SR - P i I ) 2, i (W4
FER F B (9m): B [ 44, 772 38%. m.p. 101.1~
114.1 C; [a]y +0.4 (c 0.05, CH;0H); 'H NMR (400
MHz, Chloroform-d) o: 8.12 (s, 1H), 7.93 (d, J=28.0 Hz,
2H), 7.83 (s, 1H), 7.67 (d, J=8.2 Hz, 2H), 7.55 (d, J=8.4
Hz, 1H), 7.20 (s, 1H), 5.48~5.34 (m, 2H), 3.84 (s, 3H),
2.65 (s, 3H), 2.54~2.43 (m, 1H), 1.63 (d, J=7.0 Hz, 3H),
1.02 (d, J=6.8 Hz, 3H), 0.96 (d, J=6.8 Hz, 3H); 13C
NMR (126 MHz, CDCly) d: 170.7, 164.8, 164.4, 160.5,
160.0, 153.2, 152.9, 143.1, 142.0, 136.2, 132.9, 132.6,
132.4, 132.3, 132.1, 128.7, 126.8, 125.9, 124.8, 124.7,
124.7, 124.7, 123.7, 121.6, 119.4, 119.0, 55.8, 51.2, 41.8,
32.9, 18.8, 18.5, 17.4, 10.9; HRMS (ESI) caled for
Ca7H27F3N506S [M+H]" 606.1629, found 606.1635.

2-[(S)-1-(2-{2-[(S)-1-(4- = o H 58 225 7 HH ik e )-2-
L P L e 4y -5 SRR IR 4 R e i ) 2, P -
4-H IR HEE9n): HEFE K, 2% 42%. mp. 106.1~
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114.1 C; [a]hy —0.6 (¢ 0.03, CH;0H); 'H NMR (400
MHz, Chloroform-d) ¢: 8.19 (s, 1H), 7.96~7.88 (m, 3H),
7.58 (dd, J=8.4, 5.6 Hz, 1H), 7.31 (d, J=8.8 Hz, 2H),
7.11~7.02 (m, 1H), 5.56~5.41 (m, 2H), 3.92 (s, 3H),
2.73 (s, 3H), 2.62~2.51 (m, 1H), 1.70 (d, J=7.0 Hz, 3H),
1.08 (d, J=6.8 Hz, 3H), 1.03 (d, J=6.8 Hz, 3H); 3C
NMR (126 MHz, CDCL) d: 172.0, 165.9, 165.3, 161.5,
161.1, 1542, 153.9, 151.8, 144.1, 143.1, 133.3, 1324,
129.7, 129.2, 123.4, 121.4, 120.8, 120.1, 120.0, 119.3,
117.3, 56.8, 52.2, 42.6, 33.8, 19.7, 19.6, 18.3, 11.9; HRMS
(ESI) caled for Co7Ha7F3NsO5S [M+H]" 622.1578, found
622.1583.

2-[(S)-1-(2- {2-[(S)-1-(4- £ AL Bk fig ) -2- HR L 7
B\ 4y -5 P IR I - G i 3 ) 2, 3 R -4
IR R (90): L [E A, 7 & 63%. mp. 121.8 ~
1334 °C; [a]y —0.5 (¢ 0.02, CH;0H); 'H NMR (400
MHz, Chloroform-d) &: 8.19 (s, 1H), 7.89 (s, 1H), 7.81
(dd, J=8.8, 3.2 Hz, 2H), 7.54 (d, J=8.8 Hz, 1H), 6.95 (d,
J=8.8 Hz, 2H), 6.86~6.77 (m, 1H), 5.60~5.48 (m, 1H),
545 (dd, J=8.8, 6.8 Hz, 1H), 3.92 (s, 3H), 2.73 (s, 3H),
2.67~2.54 (m, 1H), 1.74~1.67 (m, 5H), 1.44 (d, J=6.8
Hz, 3H), 1.09~1.02 (m, 6H); 3C NMR (151 MHz,
CDCL) 6: 172.6, 166.2, 164.8, 161.5, 161.0, 160.7, 153.8,
153.4, 143.6, 142.6, 132.9, 129.2, 128.5, 125.4, 119.5,
113.9, 63.2, 56.2, 51.8, 42.1, 33.0, 19.2, 19.1, 17.7, 14.2,
11.4; HRMS (ESI) caled for CxH3NsO,S [M+H]®
582.2017, found 582.2020.

2-[(S)-1-(2-{2-[(S)-1-(4- 1F TR 48 3 % H I e )-2- 3
R I A -4 3 y -5 R L 4 G e i ) 2, e -4
FR F i (9p): M L[ R, =% 48%. mp. 175.6 ~
178.6 C; [a]y +1.0 (¢ 0.02, CH;0H); 'H NMR (400
MHz, Chloroform-d) ¢: 8.19 (s, 1H), 7.89 (s, 1H), 7.80
(dd, J=8.8, 3.2 Hz, 2H), 7.54 (d, J=8.8 Hz, 1H), 6.98~
6.90 (m, 2H), 6.86~6.78 (m, 1H), 5.57~5.49 (m, 1H),
5.45 (dd, J=8.8, 6.7 Hz, 1H), 3.97 (t, J=6.6 Hz, 2H), 3.92
(s, 3H), 2.73 (s, 3H), 2.64~2.55 (m, 1H), 1.87~1.76 (m,
3H), 1.71 (d, J=7.2 Hz, 3H), 1.07~1.02 (m, 8H); 3C
NMR (126 MHz, CDCls) d: 173.0, 166.7, 165.3, 162.2,
161.5, 1543, 153.9, 144.1, 143.1, 133.4, 129.7, 129.0,
125.9, 120.0, 114.4, 69.7, 56.7, 52.2, 42.6, 33.5, 22.5, 19.7,
18.2, 11.9, 10.5; HRMS (ESI) calcd for Cy9H3sNsO;S
[M-+H]" 596.2173, found 596.2175.

2-[(S)-1-(2-{2-[(S)-1-(4- 57 TA 48 2 2K W e g )-2- HFY 2
R 5 N AR -4 35 y -5 PP LIV P4 G e ) 2 e -4
R T B (9q): B B E &, % 74%. mp. 88.1~
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98.6 C; [alhy —2.0 (¢ 0.02, CH;OH); 'H NMR (400
MHz, Chloroform-d) ¢: 8.19 (s, 1H), 7.88 (s, 1H), 7.80
(dd, J=8.8, 3.2 Hz, 2H), 7.54 (d, J=8.6 Hz, 1H), 6.93 (d,
J=9.2 Hz, 2H), 6.81 (t, J=8.2 Hz, 1H), 5.56~5.49 (m,
1H), 5.46 (dd, J=8.8, 6.8 Hz, 1H), 4.64 (hept, J=6.0 Hz,
1H), 3.92 (s, 3H), 2.73 (s, 3H), 2.67~2.53 (m, 1H), 1.75~
1.67 (m, 5H), 1.36 (d, J=6.0 Hz, 6H), 1.09~1.02 (m,
6H); 3C NMR (126 MHz, CDCls) 5: 173.0, 166.7, 165.3,
161.5, 161.1, 161.1, 1543, 153.9, 144.1, 143.0, 133.3,
129.7, 129.0, 125.7, 120.0, 115.4, 70.1, 56.7, 52.2, 42.6,
33.5,21.9, 19.6, 18.1, 11.9; HRMS (ESI) calcd for CaoHss-
NsO;S [M+H]" 596.2173, found 596.2183.
2-[(8)-1-(2-{2-[(S)-1-(4- — o H 40 HE 2K H 1t i )-2-
FE TR FL A 4 -5 R LI AR 4 PR B i i ) £, R | e
4- R W R 9r): A AR E, =% 42%. mp. 91.5~
99.7 C; [a]X —0.6 (¢ 0.03, CH;OH); 'H NMR (400
MHz, Chloroform-d) &: 8.19 (s, 1H), 7.95~7.85 (m, 3H),
7.58 (t, J=8.1 Hz, 1H), 7.20 (d, J=8.3 Hz, 2H), 7.05 (t,
J=10.2 Hz, 1H), 6.58 (t, J/=73.2 Hz, 1H), 5.56~5.41 (m,
2H), 3.91 (s, 3H), 2.73 (s, 3H), 2.61~2.51 (m, 1H), 1.70
(d, J=7.0 Hz, 3H), 1.05 (dd, J=20.0, 6.7 Hz, 6H); 13C
NMR (126 MHz, CDCL) &: 172.1, 166.0, 165.3, 161.5,
161.1, 153.9, 153.8, 144.1, 143.1, 133.3, 130.9, 129.7,
129.2, 120.0, 119.2, 117.5, 115.4, 113.4, 56.8, 52.2, 42.7,
33.7, 19.7, 18.3, 11.9; HRMS (ESI) calcd for Ca7HasFoNs-
0,S [M+H]" 604.1672, found 604.1681.
2-[(S)-1-(2-{2-[(S)-1-(4- B T %8 F 2% HH i e )-2- HR
PR | M -4 5 P SR W 4 B i L ) £, 3 A 4.
PR IR (9s): A [ 48, 72 % 30%. mp. 101.3~
1043 C; [a]y —0.3 (c 0.04, CH;0H); 'H NMR (400
MHz, Chloroform-d) &: 8.19 (s, 1H), 7.89 (s, 1H), 7.78
(dd, J=8.7, 3.3 Hz, 2H), 7.55 (d, J=8.6 Hz, 1H), 6.87 (t,
J=8.1 Hz, 1H), 5.56~5.40 (m, 2H), 3.92 (s, 3H), 2.73 (s,
3H), 2.65~2.54 (m, 1H), 1.71 (d, J=7.1 Hz, 3H), 1.39 (s,
9H), 1.09~0.99 (m, 6H); '*C NMR (126 MHz, CDCls) §:
172.8, 166.8, 165.3, 161.5, 161.1, 159.1, 154.3, 153.9,
144.1, 143.1, 133.3, 129.7, 128.2, 123.2, 120.0, 79.5, 56.7,
52.2,42.6, 33.5, 28.9, 19.7, 18.2, 11.9; HRMS (ESI) caled
for C30H3eNs0-S [M+H]" 610.2330, found 610.2340.
(8)-2-[1-(2-{2-[(3- 5 A% FF Ik flc ok ) PP R g o -4 5 ) -
5-HH SR 4- I FE fi JE ) £, B R me-4- H R FE R (10a): 35
BR, P2 20%. [a]X +4.0 (¢ 0.02, CH;0H); 'H
NMR (400 MHz, Chloroform-d) J: 8.18 (s, 1H), 7.94 (s,
1H), 7.60~7.51 (m, 3H), 7.47~7.40 (m, 1H), 6.98 (s,
1H), 5.57~5.45 (m, 1H), 5.02 (d, J/=6.0 Hz, 2H), 3.91 (s,
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3H), 2.73 (s, 3H), 1.70 (d, J=6.8 Hz, 3H); 3C NMR (126
MHz, CDCL) 6: 168.8, 166.2, 165.2, 163.8, 161.8, 161.5,
161.0, 154.1, 144.1, 142.7, 135.7, 133.3, 130.5, 129.7,
122.5, 121.2, 119.1, 114.7, 52.2, 42.7, 41.4, 19.5, 11.9;
HRMS (ESI) caled for Co3Hy FNsOsS [M+H] "™ 514.1191,
found 514.1193.
(8)-2-[1-(2-{2-[(4- FH 58 F5 2R HH I fli ik ) FHY R g e -4
B }-5- R IE 0 4 R i R ) £ ] IE M 4 F R R
(10b): A @Ak, P2 % 70%. mp. 97.7~105.1 C;
[a]2 +0.2 (¢ 0.05, CH;OH); 'H NMR (400 MHz, Chlo-
roform-d) J: 8.18 (s, 1H), 7.91 (s, 1H), 7.81 (d, /=8.8 Hz,
2H), 7.53 (d, J=8.0 Hz, 1H), 7.05 (s, 1H), 6.93 (d, J=9.2
Hz, 2H), 5.55~5.45 (m, 1H), 5.00 (d, J=5.2 Hz, 2H),
3.90 (s, 3H), 3.85 (s, 3H), 2.72 (d, J=2.2 Hz, 3H), 1.69 (d,
J=17.2 Hz, 3H); *C NMR (151 MHz, CDCL) 6: 169.3,
166.5, 164.7, 162.2, 161.0, 160.6, 153.7, 153.5, 143.7,
142.0, 132.8, 129.2, 128.5, 125.1, 120.7, 113.5, 55.0, 51.7,
42.2,40.8, 19.0, 11.4; HRMS (ESI) caled for C2sH24N507S
[M-+H]" 526.1391, found 526.1395.
(S)-2-[1-(2-{2-[(4- = FH 22 2 8% FHY gk e 5 ) R R g e -
4-F ) -5 F LRI 4 FE gk i k) 2, 35 R 4 R Y TR
(10c): & Bk, 5% 14%. [alh —2.5 (¢ 0.02,
CH;0H); 'H NMR (400 MHz, Chloroform-d) J: 8.18 (s,
1H), 7.91 (s, 1H), 7.72 (d, J=9.0 Hz, 2H), 7.52 (d, J=8.4
Hz, 1H), 6.76~6.65 (m, 3H), 5.55~5.45 (m, 1H), 5.00 (d,
J=6.0 Hz, 2H), 3.91 (s, 3H), 3.03 (s, 6H), 2.73 (s, 3H),
1.70 (d, J=6.8 Hz, 3H); '*C NMR (101 MHz, CDCl;) :
170.4, 167.5, 165.2, 161.7, 161.0, 154.0, 152.8, 144.1,
129.9, 128.7, 121.2, 119.8, 111.1, 77.3, 77.2, 77.0, 76.7,
52.4, 42.6, 41.3, 40.1, 19.4, 11.9; HRMS (ESI) calcd for
CasH2NsO6S [M+H]" 539.1707, found 539.1718.
(8)-2-[1-(2-{2-[(4- = %5 48 ik % P fg ik ) R ik
M -4- 5y -5 P RE I W4 P flig k) 2 W A -4 F R FRY
fig(10d): A EREAE, 7% 43%. mp. 139.0~150.7 C;
[a]) +0.2 (¢ 0.04, CH;OH); 'H NMR (400 MHz, Chlo-
roform-d) ¢: 8.18 (s, 1H), 7.94~7.88 (m, 3H), 7.54 (d, J=
8.4 Hz, 1H), 7.29 (s, 2H), 5.53~5.45 (m, 1H), 5.02 (d, J=
5.8 Hz, 2H), 3.90 (s, 3H), 2.72 (s, 3H), 1.68 (d, J=6.8 Hz,
3H); 3C NMR (151 MHz, CDCl;) d: 169.1, 166.2, 165.2,
161.5, 161.1, 154.0, 151.9, 144.1, 142.6, 133.3, 131.8,
129.7, 129.2, 122.9, 121.2, 120.7, 119.4, 117.7, 52.2, 42.7,
41.4, 19.5, 11.9; HRMS (ESI) caled for CyHy FiNsO;S
[M-+H]" 580.1108, found 580.1116.
328 #=479b. 9d. 9f. 9i 498 F1 &k ik
0 CF, MET 28 HE//K0.8 mL © 0.2 mL)K
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8 (0.13 mmol)FIARARE#H(126.5 mg, 1.27 mmol) 1A
o, I R2COCI (0.20 mmol), F#TFE=I. 1 h /5,
¥ BB IR CBEFK AR, LR CERZEM, &HHA
MUAH, PRI 3hK Bk, A VLA JCKBRER AN T4, W&
Gk £, FEEM AL VR B © (2R 288 =
2115 EW 9.
2-[(S)-1-(2-{2-[(S)-1- P 475 I i -2- F 34 A O ] e k-4
Fe ) -5 B LRI 4 PR e ) 2, 3 | -4 F R, F K (9b):
A, P2% 77%. mp. 101.5~110.4 C; [a]) —0.2
(c 0.05, CH;0H); 'H NMR (400 MHz, Chloroform-d) ¢:
8.19 (s, 1H), 7.88 (s, 1H), 7.55 (d, J=8.6 Hz, 1H), 6.44 (d,
J=9.0 Hz, 1H), 6.40~6.33 (m, 1H), 6.22 (ddd, J=16.8,
10.2, 1.6 Hz, 1H), 5.73 (dt, J=10.2, 1.6 Hz, 1H), 5.58~
5.47 (m, 1H), 5.33 (dd, J=9.0, 6.8 Hz, 1H), 3.92 (s, 3H),
2.73 (s, 3H), 2.53~2.43 (m, 1H), 1.71 (d, J=7.2 Hz, 3H),
1.04~0.97 (m, 6H); 3C NMR (126 MHz, CDCl;) o
172.1, 165.3, 165.1, 161.5, 161.1, 154.2, 153.9, 144.1,
142.9, 133.3, 130.3, 129.7, 127.6, 120.0, 56.3, 52.2, 42.7,
33.7, 19.7, 19.5, 18.1, 11.9; HRMS (ESI) caled for
CxoHa6NsO6S [M+H]™ 488.1598, found 488.1598.
2-[(S)-1-(2-{2-[(S)-1~( Pk W -2- FFY I e ik )-2- HHY 2 |
BE M4 FE y -5 PR L 4 PR G g i ) 2, T e -4 F
g WP (9d): B [E AR, 7 F 70%. mep. 100.5 ~
106.6 C; [a]y —0.3 (¢ 0.04, CH;0H); 'H NMR (400
MHz, Chloroform-d) d: 8.19 (s, 1H), 7.89 (s, 1H), 7.57~
7.49 (m, 2H), 7.17 (d, J=3.6 Hz, 1H), 7.06 (t, J=7.8 Hz,
1H), 6.55~6.52 (m, 1H), 5.57~5.48 (m, 1H), 5.44~5.36
(m, 1H), 3.92 (s, 3H), 2.73 (s, 3H), 2.65~2.56 (m, 1H),
1.71 (d, J=7.2 Hz, 3H), 1.04 (dd, J=10.2, 7.6 Hz, 6H);
13C NMR (151 MHz, CDCly) d: 172.1, 164.8, 161.0, 160.7,
157.5, 153.8, 153.4, 146.9, 143.8, 143.6, 142.7, 132.8,
129.2, 119.6, 114.7, 111.9, 55.6, 51.7, 42.1, 32.9, 19.2,
19.1, 17.5, 11.4; HRMS (ESI) caled for CasHyeNsO-S
[M+H]" 528.1547, found 528.1554.
2-[(S)-1-(2-{2-[(S)- 1 - 57 JOA Pt e k-2 F ke ) ke g -
4} -5 T R I -4 g fig R ) £ 5 TV e -4 R Y
Of): #EHCRY, 5% 81%. [a]l +0.8 (c 0.04,
CH;0H); '"H NMR (400 MHz, Chloroform-d) J: 8.79 (d,
J=7.2 Hz, 2H), 8.19 (s, 1H), 7.91 (d, J=1.6 Hz, 1H), 7.72
(d, J=7.2 Hz, 2H), 7.60 (d, J=8.0 Hz, 1H), 7.23 (s, 1H),
5.54~5.39 (m, 2H), 3.92 (s, 3H), 2.73 (s, 3H), 2.61~2.49
(m, 1H), 1.70 (d, J=8.2 Hz, 3H), 1.09 (d, /=6.8 Hz, 3H),
1.03 (d, J=6.8 Hz, 3H); *C NMR (126 MHz, CDCl) §:
171.3, 165.4, 165.3, 161.5, 161.0, 154.1, 153.9, 150.7,
144.1, 143.1, 143.0, 141.0, 133.3, 129.7, 121.1, 120.1,
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120.1, 56.8, 52.3, 42.7, 34.0, 19.8, 19.5, 18.4, 11.9; HRMS
(ESI) caled for CpsH27NsOsS [M+H]" 539.1707, found
539.1719.

2-[(S)-1-(2-{2-[(S)-1-(3- FFH 4028 2% FHY i )-2- FR AL T
0 a4y -5 SR R I 4 F R i 0 ) 2 IR 4 R
TR H B (91): [ EE A, =% 38%. mp. 92.2~97.3 C;
[a]y) +0.2 (¢ 0.05, CH;OH); 'H NMR (400 MHz, Chlo-
roform-d) ¢: 8.19 (s, 1H), 7.89 (s, 1H), 7.56 (d, /=8.8 Hz,
1H), 7.42 (s, 1H), 7.40~7.35 (m, 2H), 7.11~7.04 (m,
1H), 6.97 (s, 1H), 5.57~5.42 (m, 2H), 3.91 (s, 3H), 3.85
(s, 3H), 2.73 (s, 3H), 2.66~2.53 (m, 1H), 1.71 (d, J=7.2
Hz, 3H), 1.07 (d, J=6.4 Hz, 3H), 1.04 (d, J=6.4 Hz, 3H);
13C NMR (126 MHz, CDCl3) d: 172.6, 172.5, 167.0, 165.3,
161.5, 161.1, 159.9, 154.2, 153.9, 144.1, 143.1, 1354,
133.3, 129.7, 120.0, 118.8, 118.1, 112.6, 56.8, 55.5, 52.2,
42.6, 33.5, 19.6, 18.1, 11.9; HRMS (ESI) calcd for
C27H30N507S [M+H]" 568.1860, found 568.1863.
32.9 =4 1la~11b #4958 A & & 77 ik

£0 CF, HE4A 9 (0.04 mmol)i) MeOH/H,0 (3
mL 1 mL&®F, MASAEAH (4 mg, 0.17 mmol),
BEARER. B h )5, @d TLC W, BR&M
BEARGEA. BRMNEEKY, H OB CEFATRRE, 2
mol/L HCl EWUHE pH=2, LB LBEAE, &IFHH
HH, VR LK BEE, A UM JOKBR RN T8, KR40
bR LIE, AW 11.

2-[(S)-1-(2-{2-[(S)-1-(4- H 58 JE 2 HH Ik frc 2% )-2- HPY 2
PR e 4 Ly -5 R I I A B B i L ) 2, L P 4
R (11a): (00 iRy, 7% 58%; [aly —0.6 (¢
0.03, CH;0H); '"H NMR (400 MHz, Chloroform-d) J: 8.16
(d, J=13.5 Hz, 1H), 7.91~7.79 (m, 3H), 7.68 (dd, J=
14.8, 8.4 Hz, 1H), 7.16 (dd, J=13.2, 8.8 Hz, 1H), 6.96~
6.88 (m, 2H), 5.56~5.49 (m, 1H), 5.47~5.38 (m, 1H),
3.84 (d, J=6.8 Hz, 3H), 2.73 (s, 3H), 2.62~2.48 (m, 1H),
1.77~1.68 (m, 3H), 1.07 (d, J=6.8 Hz, 3H), 1.00 (d, J=
6.8 Hz, 3H); 3C NMR (151 MHz, CDCl3) 6: 173.2, 166.8,
1652, 163.2, 162.5, 161.1, 154.3, 154.1, 144.8, 142.7,
133.0, 129.6, 129.1, 125.9, 120.1, 113.8, 56.6, 55.4, 42.6,
33.5,19.7, 19.4, 18.6, 11.9; HRMS (ESI) calcd for CasHos-
NsO7S [M+H]" 554.1704, found 554.1713.

2-[(S)-1-(2-{2-[(S)-1-(H I [ W -2 - FHY it fig )-2- Y
PR 1 -4 Ly -5 I I 4 B B i L ) £, L 4
HER(11b): F A, 2% 62%. mp. 93.3~97.6 C;
[a]2 +2.0 (c 0.04, CH;OH); 'H NMR (400 MHz, Chlo-
roform-d) 6: 8.27~8.18 (m, 2H), 8.15~8.05 (m, 1H), 7.97
(t, J=7.6 Hz, 1H), 7.91 (s, 1H), 7.72~7.66 (m, 1H),
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7.61~7.47 (m, 2H), 5.53 (t, J=7.6 Hz, 1H), 5.44 (dd, J=
9.2, 6.7 Hz, 1H), 2.74 (s, 3H), 2.70~2.62 (m, 1H), 1.73
(dd, J=7.1, 2.2 Hz, 3H), 1.12 (d, J=6.6 Hz, 3H), 1.07 (d,
J=6.6 Hz, 3H); *C NMR (151 MHz, CDCls) §: 171.9,
164.8, 162.7, 162.4, 160.7, 159.4, 153.8, 153.7, 152.3,
144.4, 142.6, 136.7, 132.3, 129.2, 126.5, 124.1, 121.9,
119.7,56.6,42.2, 33.0, 19.2, 18.8, 17.6, 11.4; HRMS (ESI)
caled for CaHasNgOeS: [M + H] © 581.1272, found
581.1278.

3.3 HEYILWKFE

PR ciremCherry FaE L FIL K] Hela ZHfEAE
WARAETHEA 10%1) FBS MEHZR/BEE RN
DMEM H1 5557,

SRR SR TIE: T VRS A B
W, B Hela ZHAELL 2000 /N4 AR/ALI S BE R3] 96
LB E, HFRMLEYALEE 48 h. RGN 5 pug/mL Dox
LA 5 mCherry F1 EGFP {1314, 24 h J5, 7EH PBS ¥
Bk, JERASIN T AR 808 10%5H FBS 1) Fluoro-
Brite. DMEM (GIBCO) % # % 7% 2 J5, Hl Operetta
(Perkinlemer) #ll & Jf 73 #T mCherry 1 EGFP %< )%,
IGK (G AR AV BR) BT s FH I B4 10 pmol/L. & A&
YIRS 20 B 40 pmol/L. — I AR 1 43 A 0 e,

RNA 77 B Ml RT-qPCR: R ¥ HiE F 75 %, A H]
Trizol {77 (Invitrogen) M 5% 77 41 Jifd 1 #2 B A RNA. F
TURBO DNA Free Kit (Ambion) 2 & DNA, 3 [
PrimeScript RT Master Mix (TaKaRa)i#1T cDNA & /ik.
{# ] SYBR Green Realtime PCR Master Mix (Toyobo)#l
StepOnePlus LT PCR Z5i(Aplied Biosysterms)ilf47 5k
I} 7€ & PCR. U6 RNA fE NN 2. K 1 5t T qPCRs 1)
519

R1 FHEREEFE RS

Table 1 Primers for screening reporter gene

Primer Sequence
qEGFP-F GACCACATGAAGCAGCACGA
qEGFP-R TGAAGTCGATGCCCTTCAG
qCircmCherry-F TGCGCTTCAAGGTGCACATG
qCircmCherry-R ACAGGATGTCCCAGGCGAAG
qEGFP-mCherry-F GACCACATGAAGCAGCACGA

qEGFP-mCherry-R ACAGGATGTCCCAGGCGAAG

4 Bh#1 ¥l (Supporting Information) 2L &1L &
A3~D3. A4~G4. 9a~9s. 10a~10d & 11a~11b 1]
'H NMR F1 3C NMR #% . X864k n] DL 2% AT
vl (http://sioc-journal.cn/)_t T %K.
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