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Copper-Promoted Dimethylthiolation of Benzamides under
Assistance of 8-Aminoquinoline Group
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Abstract Cu(Il)-promoted dimethylthiolation of C(sp?)—H bonds using DMSO as the methylthiolation source with the as-
sistance of an 8-aminoquinoline directing group have been developed. A number of dimethylthiolated benzamides were effi-
ciently synthesized using CuSO4*5H,0 as a promoter in moderate to good yields. In addition, this reaction system features

facile conditions and no other oxidant additive was required.

Keywords Dimethylthiolation; DMSO; 8-Aminoquinoline; Copper-promoted
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AU T A4 3 1 2 R R R RS R AT A S R
ARFAI L, 12 SR B B 75 3 = S P BBt 7
WHIFE. =Rk

8- S MEM Ay T 1) JEAE 1L &R L) C—H
BREBIME A B T AT K S, S s % u
DL 8- MR N T 5, B &R ML C—H
B U A0 AT DL R 3 Hh S B 55 3 R I 9 & AR (Scheme
D¢ 2017 4, Huang i@ HRIE T Cu(DELL T, 8-
A L I S 6] 1) % I i 5 DMSO 7858 S 46 R C—H
Fi £ L (Scheme 1a). #R1M, 22K EAS S HUREEE
S A AR IE I, 125 57 15 1) 5 FF AT AR 00 FF Ak £V
EW. 2018 4E, Gui REHTHRIE T AL ISR L R
JS7, AN[L PR A2, A% T LA 3 1 I 0 B P i P 45
(Scheme 1b). Z& T~ IR BF 703 50 A0 FRATUR & 2H X ok v
SR T 8- F IR N T M BE ) C—H 4y B 1L
WEFe ) ARSCIRIE T Cu(IDfR sk 8- FEmEmh 5 [ )
55 B e 5 BRA 2 45 10 — F L A(DMSO) - C(sp?)—H
A PR AL RN

Previous work:

1 o _ SMe O
(@) g1 o N™ 4 T —>[CU]’ ligand X N/Q
—_J H S Mnso, Ag(OAc), R:—/ H
o)
(b) Q 0 [Co], base SMe O
N v PhCOCI, Ag,CO3 § Q
—_ + _—
J " TSN T4s00c 240 N, R N
=
This wok: o SMe O
X N/Q |C|) [Cu], base X N/Q
R~ J H +_S_ —————R{ | H
Pz solvent,150 °C P
SMe

B 1 8-S IS 155 BEAL 5 DMSO C(sp?)—H #E 1
R IEAL S

Scheme 1  C(sp?)—H methylthiolation of aromatic amides with
DMSO under assistance of §-aminoquinoline group

1 ZER5VE
1.1 REFHRL

EHY 8- FEMEMREE % (12) A1 — FHEE AR DMSO (2)
VE AR S5 B ) ST A T S5 N 2% A RO i, S 6 45 S DL
* 1. B8k, EEAEEF, L 2.0 equiv.HJ CuSO, A
HBEF, R EPU(DMSO) N FER IS IR A1 7, H Ak
(CsEYTE Rk, 75 150 C X MEHT 7o 2R, K
U AE 12 h i Bh 72% 0 = 8 AR R 45 3 B AR =4
3a( 1, Entry 1). FE/EHE 7 AFRFPER Cu R0
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HISZI (K 1, Entries 2~5), KILHALHI(CuF,). A
W% [ A R E ), =5 B R 4 (Cu(OTH),) =
55 BEIT, ARSI B0 B S A = A, ARG )/ B
IR 2 (16%). A ALK R (CuS0,45H,0) 2 5
SIS, DL 83% e iy B v A5 21 T 0 F R AR Ak
Y. B, % FOKGRER R (CuS O, SHL0) A7 LA 3K
IR T=Y) 3a. 2 T RXAS F A BT T
i, RP2{EF KsPO,, EtN, Pyridine, LiCl, LiOAc {F
BRI, SRR ERANFEAR (K 1, Entries 6~10), CsF [
BRI AT BRI, DMSO i
B, N IBCRET (R 1, Entries 11~13). & sl BFK <
MRS, [ MUSCRISAE BT FRE(EE 1, Entries 14~15).
Y5 RN (B 2 8 h FIFEIk DMSO HIH & A 1.5 mL i}
R RFERTHEALAL @

Table 1 Optimization of the reaction conditions”

o)
N (ISDI Cu salt, base
+ R ——
H | “7 solvent, 150 °C
Na 2
1a
SMe O
N |
sMe N
3a
Entry Cu salt Base Solvent Yield”/%
1 CuSOy CsF DMSO 72
2 CuF, CsF DMSO Trace
3 Cu(OT9), CsF DMSO Trace
4 CuO CsF DMSO Trace
5 CuSO4*5H,0 CsF DMSO 83
6 CuSO4'5H20 K3PO4 DMSO 78
7 CuSO,4*5H,0 LiOAc DMSO 65
8 CuSO4*5H,0 LiCl DMSO 54
9 CuSO4*5H,0 Et;N DMSO 79
10 CuSO4*5H,0 Pyridine DMSO 75
DMSO : H,0
11 *5H F
CuSO45H,0 Cs V:r=3:1) 5
DMSO : DMF
12 CuSO,*5H,O0 CsF 15
PRI Viv=3:1
DMSO : NMP
1 *5H F
3 CuSO45H,0 Cs Viv=3:1) 69
14°  CuSO45H,0 CsF DMSO 80
157  CuSO,5H,0 CsF DMSO 30
16° CuSO45H,0 CsF DMSO 83
17" CuSO,5H,0 CsF DMSO 87
18%  CuSO45H,0 CsF DMSO 78
19" CuSO45H,0 CsF DMSO 87 (83)

“Reaction conditions: 1a (0.2 mmol), solvent (2.0 mL), Cu salt (0.4 mmol),
base (0.2 mmol), under Ar for 12 h. ® Yields were determined by HPLC, iso-
lated yield shown in parentheses. “ The reaction was performed at 140 C.
“ The reaction was performed at 160 °C. ¢ The reaction was performed for 6 h.
/The reaction was performed for 8 h.# Solvent (1.0 mL). "Solvent (1.5 mL).
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ORI R, AEfEIA B 87% I i AT AN 83% [ 43 5
W (3 1, Entries 16~19). R4 LRSI 4E R, #iE T
1% SO ) B S M 264 0.2 mmol 1a, 1.5 mL 2, 2.0
equiv. CuSO45H,0, 1.0 equiv. CsF 7£ 150 ‘C N F@& S5
FEl s [ B 8 h(F 1, Entry 19).
12 RYETEMHHNER

76 LRI IR BT, 5T T — REHUR Y 8-
RIEEWBE S DMSO HIX i34k [ v, HAR L%
2. NSRIS AR ATLLE H, ik 53 B A e 7 RE
T, BT LLER TiZ AR, UER LI ANGH
TFHR(FE, FEER, sELLRIFRILT =215 2] H
PR (3b~3e). TTHESZ AL BH I RE M, 242K 2R (1) 204 F
(AL A H AR, AR CR K30, K3 B
A X EZBUREEMRY), fERATIZIET, N AR RENTFR]
HBEAT, LA AR S BB 1 Y 2R A5 A B ) (43% ~
87%, 3g~3k). HIT HLFRUBMIREM, 2R BR B HAR 2
AW T3, =4 B A AR ARG 3L, 75
B H AR 77 RIBARB1~30). X T & HZERMEY
RR— M, LA S7%EIWCRAS 2 H AR =4, 5 m]
e 2R NI BA A K (3p).
1.3 TFIRERIR RIANI2

R SRR PR T 2 56 468 BN AT HE I S B T
RENLERAN Scheme 2 iz, HSGEA 1a 1 Cu(IDZE & TR
A A, B2 R A E R R R S
V) B. [FIF, DMSO 7 il T 7 fif % MeSH 8 MeSSMe.
FEY) B W RER: Cu(ID% ML, B )55 MeSH 5t MeSSMe
HBETERH A C. 2 Ja TR )R bR 1S 2 5 i Rk
PV D, B EAL A D AT R FE S F
TREA =4 3a.

2 Zhig

ARIARIE T —H Cu(IDFRHER . 8-ZHEMEMK T 1] 14
75 H B S BRI 5 13 DMSO C(sp®)—H 4 ) — H i3
1, R T — R A A R R ) O BE G AT A
V. ZRBEAT RBAAARR A AT B I e A A7)
S, NI BRI A S RBTRER AL T — R
R 5 .
3 RS
3.1 UHFES5HF

RELARE G AL SR AR WS 7 Bruker Avance 111-
400 MHz #f#ILIRAX _EW5E, CDCLy A, TMS K
br; WOAHEERE ] LC-MSD-Trap-XCT; %> ##)5i i (HR-
MS)H] Agilent Technologies 6540 UHD Accurate-mass Q-
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iffzRit e
£2 EWIE
Table 2 Scope of substrate™”
o) o CuS04*5H,0 (2 equiv.)
- Ml CsF (1 equiv.), DMSO
N T N + S
! LI | 150 °C, Ar, 8 h
S -, NS
R 1a~ 1p 2
SMe O
YN 1)
S e N
> SMe X
3a~3p
M
SMe O SMe O SMe o
e @ N
H H Me
SMe Me SMe
Me
3a, 80% 3b, 64% 3¢, 56%
SMe O SMe O SMe O
.Q
NQ MeO e N
H H H
MeO SMe SMe OMe
OMe
9 3e, 80%
3d, 77% e S 3f, 20%
SMe O SMe © SMe O
Q N’Q Q
F SMe I SMe F
3g, 87% 3h, 73% 3i, 55%
SMe O SMe O o SMe O
.Q N’ .Q
cl SMe L SMe CF3 SMe
3j, 63% 3k, 43% 31, 44%
SMe O SMe SMe O
0 0 HN-Q 0
H > H
OyN SMe SMe NC SMe
3m, 26%° 3n, 26%° 30, 20%°

Ok
oy
H
SMe

3p, 57%

© 2020 Chinese Chemical Society & SIOC, CAS

“ Reaction conditions: 1a (0.2 mmol), 2 (1.5 mL), CuSO4*5H,0 (0.4 mmol),
CsF (0.2 mmol), under Ar for 8 h. * Isolated yield.© A complicated reaction
mixture was observed where the substrate was completely transformed and no
major by-product was detected by LCMS.

Tof LC/MS, ESI 8. 4% s AL s BM Ot XT4A A
A ACI . BT AR N Al sk pb 22 46, {5 A AT
Kok,
32 ZLWHE
321 e 3 e

FEFR I SOV IR BEZ(1, 0.2 mmol). —H
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DMSO
150 °C o
MeSH or
CuSO4 5H,0 MeSSMe N |
T’ |
Cu C|u<—N X
3o+ ” SMe
04 DMSO c
Y150 °C
(o) SMe O SMe O MeSH or
CUSO4 5H20 MeSSMe
N | ) |
SMe N& CU HSO4 Cu=—Nax
F
E
SMe (0] SMe O
ou. Cﬁu |
Gu=—N sMe NS
SMe
G
B2 TTRER R BHLER

Scheme 2 Proposed mechanism

FEEAN(2) (1.5 mL). Fu/KBiER (0.4 mmol). fbE(0.2
mmol) [ SIRAYIAE 150 C RHtPE M 8 h, FHEEM
HE(TLO) R I BLEFE . RN WG, K MR HI 2=
W, Ik, M2 ZEE(15 mLX3)AH, A HLZH A
FULENIE R ZEIL(15 mL), ToKBBRA T8, 18518
A, PR AR RN A, AAMEY OB OB L v=
8/1~6/IE e il A E A i 7 B 1R Al 54 3.

2,6- . F B 5 - N-8- 2 I W IR 2K 19 % (3a): 54.4 mg,
HEE A, 7% 80%. mp. 134~136 C (Lit.™ m.p.
128~131 “C); 'H NMR (400 MHz, CDCl;) §: 10.05 (s,
1H), 9.04 (dd, J=7.4, 1.4 Hz, 1H), 8.76 (dd, J=4.2, 1.6
Hz, 1H), 8.17 (dd, J=8.3, 1.6 Hz, 1H), 7.63~7.55 (m,
2H), 7.45~7.42 (m, 1H), 7.39~7.35 (m, 1H) , 7.22 (d,
J=7.9 Hz, 2H), 2.47 (s, 6H); *C NMR (100 MHz, CDCl;)
J9: 165.7, 148.3, 138.6, 137.7, 136.9, 136.3, 134.4, 130.0,
128.0, 127.5, 125.0, 122.1, 121.6, 117.1, 17.3; LC-MS
(ESI) m/z: 341.1 [M+H]".

4- FP 3 22 6- — F i 5 -V-8- G 3 s R S G B (3b):
453 mg, H &K, #F 64%. mp. 175~177 C
(Lit."™ m.p. 176~179 “C); '"H NMR (400 MHz, CDCl5)
d: 10.04 (s, 1H), 9.03 (dd, J=7.4, 1.3 Hz, 1H), 8.75 (dd,
J=42,1.6 Hz, 1H), 8.17 (dd, J=8.2, 1.6 Hz, 1H), 7.62~
7.54 (m, 2H), 7.43 (q, J=4.2 Hz, 1H), 7.03 (s, 2 H), 2.47
(s, 6H), 2.40 (s, 3H); "C NMR (100 MHz, CDCl;) ¢:
165.9, 148.2, 140.0, 138.6, 136.6, 136.3, 135.4, 134.5,
128.0, 127.5, 1259, 1219, 121.6, 117.0, 21.5, 17.4;
LC-MS (ESI) m/z: 355.1 [M+H]".

2,3- FJE-6- AR O - V-8 - FE M IR R 5 1% (Bc): 36.1
mg, AMEE, P5E 56%. mp. 135~136 ‘C; 'H NMR
(400 MHz, CDCl;) 6: 9.96 (s, 1H), 9.03 (dd, J=7.5, 1.4
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Hz, 1H), 8.73 (dd, J=4.2, 1.6 Hz, 1H), 8.16 (dd, J=8.3,
1.6 Hz, 1H), 7.61 (like t, 1H), 7.56 (dd, J=8.3, 1.4 Hz,
1H), 7.42 (q, J=4.2 Hz, 1H), 7.21 (s, 2H), 2.45 (s, 3H),
2.33 (s, 3H), 2.30 (s, 3H); *C NMR (100 MHz, CDCl;) ¢:
167.9, 148.3, 139.3, 138.5, 136.3, 135.6, 134.5, 134.0,
132.1, 131.0, 128.0, 127.5, 126.8, 122.0, 121.7, 116.9,
19.9, 18.4, 16.7; HRMS (ESI) calcd for C1oH;oN,OS [M+
H]" 323.1213, found 323.1212.

4-H R -2, 6- . FF B - V-8 - G 5 1 IR A T i (3dD):
57.0 mg, A EEAE, E 77%. mp. 151~153 C
(Lit.™ m.p. 153~156 C); '"H NMR (400 MHz, CDCl5)
8: 10.06 (s, 1H), 9.02 (dd, J=7.4, 1.3 Hz, 1H), 8.75 (dd,
J=42,1.6 Hz, 1H), 8.15 (dd, J=8.3, 1.6 Hz, 1H), 7.61~
7.53 (m, 2H), 7.42 (q, J=4.2 Hz, 1 H), 6.71 (s, 2H), 3.87
(s, 3H), 2.46 (s, 6H); >C NMR (100 MHz, CDCLy) o:
165.7, 160.4, 148.2, 138.6, 138.5, 136.3, 134.5, 130.4,
128.0, 127.5, 121.9, 121.6, 1169, 110.3, 55.5, 17.2;
LC-MS (ESI) m/z: 371.2 [M+H]".

3- FH AR 22,6~ — A 36 -N-8- 40 35 1 K G i (Be):
59.2 mg, AMEA, =% 80%. mp. 151~153 C; 'H
NMR (400 MHz, CDCl; CDCl3) 6: 9.90 (s, 1H), 9.00 (dd,
J=7.5, 1.3 Hz, 1H), 8.71 (dd, J=4.2, 1.6 Hz, 1H), 8.16
(dd, J=8.4, 1.6 Hz, 1H), 7.60 (like t, 1H), 7.54 (dd, J=
8.3, 1.3 Hz, 1H), 7.47 (d, J=8.7 Hz, 1H), 7.42 (q, J=4.2
Hz, 1H), 6.96 (d, J=8.7 Hz, 1H), 3.96 (s, 3H), 2.44 (s,
3H), 2.39 (s, 3H); °C NMR (100 MHz, CDCl3) J: 165.8,
159.4, 148.2, 146.1, 138.5, 136.3, 134.5, 133.2, 128.0,
127.5,126.2, 122.2, 121.9, 121.6, 117.0, 112.3, 56.3, 19.7,
18.8. HRMS (ESI) caled for C;oH;sN,0,S, [M+H]"
371.0882, found 371.0881.
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2,3- " HIEIE 6- HIAR - N-8- G FE IR IR B 4 (31):
20.5 mg, AMEA, F2F 29%. mp. 127~128 C; 'H
NMR (400 MHz, CDCl;) d: 10.26 (s, 1H), 9.00 (d, J=7.2
Hz, 1H), 8.75 (d, J=2.9 Hz, 1H), 8.16 (d, J=7.8 Hz, 1H),
7.62~7.54 (m, 2H), 7.43 (q, J=4.1 Hz, 1H), 7.19 (d, J=
8.6 Hz, 1H), 6.99 (d, J=8.6 Hz, 1H), 3.91 (s, 6H), 2.45 (s,
3H); *C NMR (100 MHz, CDCl;) 0: 164.6, 151.5, 148.2,
146.6, 138.6, 136.2, 134.7, 133.7, 128.0, 127.8, 127.5,
126.0, 121.8, 121.6, 117.0, 114.0, 62.0, 56.1, 18.9. HRMS
(ESI) caled for CioHoN,O5S [M+H]" 355.1111, found
355.1113.

4-9.-2,6- — i 5 -N-8- 2 ok M MR R % Ji2 (3g): 62.3
mg, HEEAE, P2F 87%. mp. 171~173 C (Lit.™
m.p. 170~173 °C); '"H NMR (400 MHz, CDCl;) ¢: 10.07
(s, 1H), 9.01 (dd, J=7.3, 1.6 Hz, 1H), 8.78 (dd, J=42,
1.6 Hz, 1H), 8.18 (dd, J=8.3, 1.6 Hz, 1H), 7.63~7.56 (m,
2H), 7.45 (q, J=4.2 Hz, 1H), 6.85 (d, J=9.2 Hz, 2H), 2.46
(s, 6H); *C NMR (100 MHz, CDCl;) d: 164.8, 163.2 (d,
J=250.0 Hz), 148.3, 140.0 (d, J=8.7 Hz), 138.6, 136.3,
1342, 132.2 (d, J=2.8 Hz), 128.0, 127.5, 122.2, 121.7,
117.1, 110.4 (d, J=24.2 Hz), 16.6; "°’F NMR (376.5 MHz,
CDCl;) 0: —109.9; LC-MS (ESI) m/z: 359.2 [M—+H]".

3-98-2,6- - F B 2 -N-8- 2 Jik W WK R 1t fi (3h): 52.3
mg, FGEME, F7E 73%. mp. 159~161 C (Lit.™
m.p. 155~158 °C); '"H NMR (400 MHz, CDCl;) 6: 9.95
(s, 1H), 8.99 (dd, J=7.3, 1.5 Hz, 1H), 8.75 (dd, J=4.2, 1.6
Hz, 1H), 8.18 (dd, J=8.3, 1.6 Hz, 1H), 7.64~7.56 (m,
2H), 7.46~7.37 (m, 2H), 7.17 (t, J=8.7 Hz, 1H), 2.47 (s,
6H); *C NMR (100 MHz, CDCl3) 6: 163.7 (d, J=2.8 Hz),
160.7 (d, J=246.3 Hz), 147.2, 1432, 137.4, 135.3, 133.2,
130.4 (d, J=3.8 Hz), 130.1 (d, J=8.1 Hz), 127.0, 126.4,
121.3, 121.2, 120.7, 116.2 (d, J=24.2 Hz), 116.0, 18.1,
17.4; ”F NMR (376.5 MHz, CDCl;) J: —108.9; LC-MS
(ESI) m/z: 359.1 [M+H]".

2- -6~ F it 25 -N-8- 2 s IR R % i (3i): 34.3 mg,
B, 7% 55%. mp. 164~166 C (Lit.™ m.p.
163~166 ‘C); '"H NMR (400 MHz, CDCls) &: 10.29 (s,
1H), 9.00 (dd, J=7.2, 1.7 Hz, 1H), 8.79 (dd, J=4.2, 1.6
Hz, 1H), 8.18 (dd, J=8.3, 1.6 Hz, 1H), 7.62~7.55 (m,
2H), 7.47~7.44 (m, 1H), 7.43~7.37 (m,1 H), 7.15 (d, J=
8.0 Hz, 1H), 7.00 (t, J=8.7 Hz, 1H), 2.50 (s, 3H); °C
NMR (100 MHz, CDCl;) 0: 162.1, 159.7 (d, J=247.9 Hz),
148.3, 140.9 (d, J=3.0 Hz), 138.5, 136.3, 134.3, 131.2 (d,
J=9.3 Hz), 128.0, 127.5, 124.1 (d, J=18.5 Hz), 122.2,
121.7,117.1, 112.2 (d, J=22.6 Hz), 16.7; "°F NMR (376.5
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MHz, CDCly) §: —114.0; LC-MS (ESI) m/z: [M+H]"
313.2.

4-51-2,6- - F Jik-N-8-Z T ME IR R e (35)17): 47.1
mg, AERE, 7% 63%. mp. 135~137 C (Lit."™
m.p. 130~133 ‘C); '"H NMR (400 MHz, CDCls) 6: 10.06
(s, 1H), 9.00 (dd, J=7.2, 1.6 Hz, 1H), 8.77 (dd, J=4.2, 1.
6 Hz, 1H), 8.17 (dd, J=8.3, 1.5 Hz, 1H), 7.63~7.55 (m,
2H), 7.44 (q, J=4.2 Hz, 1H), 7.12 (s, 2H), 2.47 (s, 6H);
C NMR (100 MHz, CDCl;) d: 164.7, 148.4, 139.2, 138.5,
136.4, 136.0, 134.7, 134.2, 128.0, 127.5, 123.4, 122.3;
121.7,117.1, 16.8. LC-MS (ESI) m/z: 375.1 [M+H]".

3-5-2,6- . F i 425 - N-8- 2 25 A WK RS Tt i (3Kk): 32.2
mg, AMEE, P25 43%. mp. 126~127 C; 'H NMR
(400 MHz, CDCl3) 6: 9.93 (s, 1H), 8.99 (dd, J=7.4, 1.5
Hz, 1H), 8.74 (dd, J=4.2, 1.6 Hz, 1H), 8.18 (dd, J=8.3,
1.7 Hz, 1H), 7.62 (like t, 1H), 7.57 (dd, J=8.2, 1.7 Hz,
1H), 7.51 (d, J=8.5 Hz, 1H), 7.44 (q, J=4.2 Hz, 1H), 7.30
(d, J=8.5 Hz, 1H), 2.47 (s, 3H) , 2.45 (s, 3H); °C NMR
(100 MHz, CDCLy) 6: 165.1, 148.3, 144.6, 138.5, 137.6,
136.4, 135.6, 134.3, 132.5, 130.9, 129.2, 128.0, 127.5,
122.2, 121.7, 117.1, 19.6, 17.4. HRMS (ESI) calcd for
CsH,,CIN,0S, [M+H]" 375.0387, found 375.0385.

4- =5 22,6~ R L - V- 8- 2 S MR T (31):
359 mg, A K, P2 44%. mp. 146~148 C
(Lit."™ m.p. 147~150 “C); "H NMR (400 MHz, CDCl,)
8: 10.09 (s, 1H), 9.00 (dd, J=7.1, 1.7 Hz, 1H), 8.76 (dd,
J=42, 1.5 Hz, 1H), 8.18 (dd, J=8.2, 1.6 Hz, 1H), 7.63~
7.57 (m, 2H), 7.45 (q, J=4.2 Hz, 1H), 7.37 (s, 2H), 2.51
(s, 6H); ®C NMR (100 MHz, CDCl3) J: 164.4, 148.4,
139.2, 138.8, 138.5, 136.4, 134.0, 132.2 (q, J=32.2 Hz),
128.0, 127.5, 123.5 (d, J=271.5 Hz), 122.4, 121.8, 120.4
(d, J=3.7 Hz), 117.2, 16.7; "°’F NMR (376.5 MHz, CDCl5)
J: —63.0; LC-MS (ESI) m/z: 409.2 [M+H]".

4 HE -2,6- — PP ik - V-8- B 5k s K K T 2 (3m):
20.0 mg, FMEE, 7% 26%. mp. 184~186 C; 'H
NMR (400 MHz, CDCl3) d: 10.12 (s, 1H), 8.99 (dd, J=
6.4, 2.5 Hz, 1H), 8.77 (dd, J=4.2, 1.6 Hz, 1H), 8.20 (dd,
J=8.3, 1.5 Hz, 1H), 7.94 (s, 2H), 7.63~7.60 (m, 2H),
7.47 (q, J=4.2 Hz, 1H), 2.56 (s, 6H); *C NMR (100 MHz,
CDCly) J: 163.6, 148.8, 148.5, 140.3, 140.0, 138.5, 136.4,
133.8, 128.0, 127.5, 122.7, 121.8, 117.4, 117.3, 16.4.
HRMS (ESI) caled for CisH ¢N305S, [M+H]" 386.0628,
found 386.0629.

4- 2Tk 3 -2,6- — F B ik -N-8- 2 Ik s K S T i (3m):
19.9 mg, AMEAE, 7% 26%. mp. 235~237 C; 'H
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NMR (400 MHz, CDCl;) d: 10.07 (s, 1H), 9.01 (dd, J=
7.2, 1.7 Hz, 1H), 8.76 (dd, J=4.2, 1.6 Hz, 1H), 8.19 (dd,
J=823, 1.6 Hz, 1H), 7.76 (s, 2H), 7.64~7.57 (m, 2H),
7.45 (q, J=4.2 Hz, 1H), 2.66 (s, 3H), 2.53 (s, 6H); "*C
NMR (100 MHz, CDCLy) J: 196.9, 164.8, 148.4, 140.8,
138.5, 138.1, 138.0, 136.4, 134.1, 128.0, 127.5, 124.4,
122.4, 121.7, 117.2, 29.7, 26.8, 17.1. HRMS (ESI) calcd
for CoHoN,0,S, [M+H]" 383.0882, found 383.0881.

4- i -2,6- — FI B FE -N-8- 2 s K 2 T8t i (30):
14.6 mg, AMEE, P25 20%. mp. 231~241 C; 'H
NMR (400 MHz, CDCl;) d: 10.09 (s, 1H), 8.98 (dd, J=
6.4, 2.4 Hz, 1H), 8.77 (dd, J=4.2, 1.6 Hz, 1H), 8.19 (dd,
J=82, 1.5 Hz, 1H), 7.64~7.58 (m, 2H), 7.46 (q, J=4.2
Hz, 1H), 7.37 (s, 2H) , 2.50 (s, 6H); *C NMR (100 MHz,
CDCly) d: 163.7, 148.5, 139.5, 139.2, 138.5, 136.4, 133.8,
128.0, 127.5, 126.1, 122.6, 121.8, 117.9, 117.3, 114.3,
16.5. HRMS (ESI) caled for CoH;N;0S, [M+H]"
366.0729, found 366.0727.

2- B KL -N-8-Z B IR 25t 2 (3p): 39.2 mg, (D
A, P5% 57%. mp. 139~141 C (Lit™ m.p. 140~
143 “C); 'H NMR (400 MHz, CDCl;) &: 10.19 (s, 1H),
9.16 (dd, J=7.6, 1.2 Hz, 1H), 8.68 (dd, J=4.2, 1.6 Hz,
1H), 8.17 (dd, J=8.3, 1.6 Hz, 1H), 8.01~7.98 (m, 1H),
791 (d, J=8.7 Hz, 1H), 7.87~7.85 (m, 1H), 7.66 (like t,
1H), 7.60~7.57 (m, 2H), 7.52~7.46 (m, 2H), 7.41 (q, J=
4.2 Hz, 1H), 2.58 (s, 3H); *C NMR (100 MHz, CDCl;) §:
166.9, 148.3, 138.5, 136.3, 135.4, 134.5, 133.0, 131.7,
130.5, 129.9, 128.1, 128.0, 127.7, 127.5, 126.2, 126.1,
124.8, 1212, 121.7, 117.0, 17.8; LC-MS (ESI) m/z:
3452 [M+H]".

4 Bh#1 B (Supporting Information) FiH HArL &4
IR RE IR TS A A s, X LRl v] DL G0 9 AR
Ti) 3 (http://sioc-journal.cn/) I T %%,
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