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Rl TR AR AR AR - I MM & 575 B Bz Y
C—H EXF R AR M AT

T OB EImPC KRBT E&&EC A4k
FRAR S Xl g

(T R Ya A PR T AR S B R ARSI s T R . 476000)
(¢ 7 RIS B A T2 b R e TR SAR IR E T Se0e = IR 476000)
(AN R A 228 FBM 450001)

THEE AT WEREH O BRI, TE AR POBERR SR T, S2IL TR AT ALY C(sp?)—H B0 ARG S—H B
SURIBC SN, RArp A B0 75 17 36 (B i TIE 90%) ] B i RO 5 i 1 — SR RBRAL I BEIG AT 2E Y. (B4 — 3R, JRY)
U IF AN R BT 2 PRI B A &1, MEWE S I I A A M0t T DU N R RO @RI JRDTE R
RMLZEAFERA . TEf MM 2 E ARG XIS PR (U B AR AL K C—H A2 SO, TP It 4]
SROLH) C—H SEAKE RN, eAh, TERAURE SN R T H AR B b g s .

REEE A, C—H 8 BiACAl; BhiZ-TEMEE, 7 SRR

Cu(OAc),-Mediated C—H Bond Dithiolation of
Amide-Oxazolines with Aryl Thiols

*,a,b

Wang, Tao Wang, Xiaosha“ Song, Yawen” Huo, Jingjing” Zhou, Jingshuan“

Kang, Qingwei’ Liu, Lantao™“"*

(“ Henan Engineering Laboratory of Green Synthesis for Pharmaceuticals, School of Chemistry and
Chemical Engineering, Shangqiu Normal University, Shangqiu, Henan 476000)
(% Henan Key Laboratory of Biomolecular Recognition and Sensing, School of Chemistry and
Chemical Engineering, Shangqiu Normal University, Shangqiu, Henan 476000)
(¢ College of Chemistry, Zhengzhou University, Zhengzhou 450001)

Abstract An efficient copper-mediated dithiolation of C(sp*)—H bonds with aryl thiols was achieved by using amide-oxazo-
line as directing group. This strategy gives a variety of functionalized thioethers in moderate to excellent yields (up to 90%) in
simple and efficient way. Importantly, the substrate scope is not limited to various substituted phenylamides, and diverse pyri-
dine amides are also compatible. Furthermore, the protocol has been successfully implemented for the gram-scale synthesis as
well.

Keywords copper; C—H bond; thiolation; amide-oxazoline; aryl thiols
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SCABIER S5 7 0 e A 8 BT IR HEAT TR HEAb . BB ME
P& ST s NI INGREE, JffE R B RE oA K
Rl == R AR, WIES R A C—H Wi
SRRy 55 B AR AL A I A R AR T — i BT
IR, SANTEE R, Bl Pd™. RE®
Rul I Ni" Y F Ak C—H SRR A Ak S B S A&

-
s
Qv
N// s NH
N-y
H

Axitinib
N 9

[ j ~s=0 0
N N JJ\

Gl

Vortioxetine Craniformin

1 AR RS T

Figure 1 Drugs containing aryl thioethers skeleton

ARFTFAR, E)EfE BRF &R IR RAR,
HEF AR E L. 5 2006 4F Yu R F IR
B 2- A e 5 R AR B B P IR C—H
BRG] T LR, SRMELRERE C—H #mREL
RG] T AR 2 B SR RTE. Qing PRARZHIH H —
H 7 I(DMSO) N BB AL B, SEBL T AL 2-
FRENE () C—H B F AR Ak S 2. 2012 4E, Daugulis %51
FEARMEALE) C—H BEBRTEEAL S B AU AT 1 B R,
BRI 8- S MEMR A B XA S (A1 B [, sKIL T C—H 8
R PR REIE AL SN, SN AEIRA, JREAIE FH VE FRA
7, IR 8- AL MR T R A1 S I JE AR T M R,
O = AR AR AT AL W 5 B Bt T — s 280
RS, BT, Song WA MR 2-5 i e 2K g
DA G ) S A SE I T AR A C—H AR AL
AN YFIVALN Ve i Rk L N TR U R A )
REMTRIBEAT. 534b, BA 2-(MERE-2-35) R IR 31 HE ],
Shi IRARJE T MK C—H SRR B, %
MBRAR I 2% 57 R AT AR BT i) 2% I Ledg, RAE/EMR
L) C—H BERRAL S ST 7T U IS 1 B RE,
AT A — L5 e A AR PRAR. a5 HAR AL RIAR L, B
BEAL S EA JERE S5 AR AR 8 TR0, 2R
TR EEAL S 9 BiA iR, N AE B C—H R
BB S3F ] C—S B AL R 1) SO 5. 534k,
MEHISCHRARAE AT AR, 548 K B 4 ER A A b
7, BABRARA N BB A A S5 B R s 7 [X S 6 AT
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AR ME R4

5T FRATT IR A 2 7 Tk — 2y Bk Y AL S0 7 Th LA | —
W R, T R - SR I,
Je RSO, HT Ol A R, ASCHEE T B
R 1 DA e —WE Rk IR A, 25 90 SR ST 3 ) 2 (4] 5 0
B4k &P AT C—H XA AL ) BL(Scheme 1), A C—
S B (AL AR R L 5 B I B 2R S A BT RE T RIS

/4
7.

’ Abundant and low-cost copper catalyst
. Dithiolation of amide-oxazoline

Broad substrates scope with various substituted phenylamides
and pyridine amides
Gram-scale synthesis

B 1 AN C—H SRR AL [ L
Scheme 1  Cu(Il)-mediated C—H bond dhiolation.

1 ZR5HIE

1.1 REFHEE

T Jeid i -WE AL 54 1a (0.20 mmol) 5%
AR 3L R R Y (2a) (0.60 mmol) SN ARRAR [ B, % s
FAFEATAR (R 1), B Cu(OAc), (1.0 equiv.),
NaOAc (1.0 equiv.) AB%, DMSO (1.0 mL) N7, &
100 C 2 TR 15 h, I3RS 84%5r B 1) H AR
724 3aa(3K 1, Entry 1), A&V 3aa K53 T4 A X
HATE SN 29K NaOAc #t i) KOAc. CsOAc.
K,COs 5 HoAth 7 R, BN~ 3 KR RE T FR(R 1,
Entries 2~8), i BB 1 30 3% EOR 12 S B2 0 IR A=
e R HEBEMERY. B3, /£ NaOAc (1.0 equiv.) N
BRI 26 X OB AT B 8%, S5 RRIAE 80 CHY
R, Tk 90%(F 1, Entry 10). 248 Cu(OAc),*
H,0 (1.0 equiv.)if, HARLEMHINEA BT FREGEE 1,
Entry 12). ##i Co(OAc), 5% Cu(OAc),*4H,0 i, %A
Rl B4R S B AR F=20(F 1, Entries 13~14). &5
Cu(OAc), KM 0.5 equiv. LK S B [ 4E 46 A 12 h, &5
BRFAE(E 1, Entries 15~16). B E &€ LR
MM A& 1a (0.20 mmol), L&Y 2a (0.60
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mmol), NaOAc (1.0 equiv.), Cu(OAc); (1.0 equiv.), DMSO
(1.0 mL), M 15 h.
R RKMRL

Table 1 Optimization of the reaction conditions”

L

reagent base
DMSO air

é NH N\)
Entry Reagent Base Temp./C  Yield"/%
1 Cu(OAc), NaOAc 100 84
2 Cu(OAc), KOAc 100 20
3 Cu(OAc), CsOAc 100 30
4 Cu(OAc), K,CO; 100 24
5 Cu(OAc), Na,CO; 100 8
6 Cu(OAc), Cs,CO5 100 Trace
7 Cu(OAc), NaHCO; 100 26
8 Cu(OAc), K5POy4 100 15
9 Cu(OAc), NaOAc 120 76
10 Cu(OAc), NaOAc 80 90
11 Cu(OAc), NaOAc 60 59
12 Cu(OAc),*H,O NaOAc 80 82
13 Co(OAc), NaOAc 80 —
14 Cu(OAc),*4H,0 NaOAc 80 —
15 Cu(OAc), NaOAc 80 30
16  Cu(OAc), NaOAc 80 73

“ All reactions were carried out using 1a (0.20 mmol), 2a (0.60 mmol), base
(1.0 equiv.), plus reagent(1.0 equiv.) in DMSO (1.0 mL) for 15 h. * Isolated
yields. © Cu(OAc); (0.5 equiv.). ?Reaction time was 12 h.

1.2 BB EEE RIS KRR R

1E EIRRACHI R BT, B REER T & FEUOR
BETE fc—WE PRI, 5 1 5 50 F AR R BRI (1) C—H BaXL
AL BL(FR 2). 25 5 R I I frie T ek Ak, S ) 2R R -
7 7 A () ER A P AR B X 2% s B 2 L A M (PR R
51%~90%). {HIEAHLLT &, A7 B ) 25 2 1k -
WA BR Ak, 547 5 % R AR R 2RI I (1) C—H S U AR Ak
JS; 3% 14 B 55 (3ab~3af vs 3ag~3ah, 3ai~3aj vs 3ak). [f]
AL LA P 24 T e — 8 A R A, 450 5 o FR AU DR B T 3
1T C—H XA S B, 2 By M A B 2 A2 4k,
HARF=0 0] I3RS 66%~84% I 2 (3ai~3ak).
1.3 FEBRERYARE

T 1 ) FH 5 b AR TRk Tk - Pk A, 5 47 5 %k
FAA IR (1) C—H BEXUR AR BL, R BT

1100 http://sioc-journal.cn/
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ALV MRS . 7F IR Sas i SEhk I 4k 2L R 7T
7% R I Jrie - WE ik Ak S ) 5 0% R AR ) C—H SBUmAR
B, SEERZE R ANER 3 FvR. ASRIEUAR SR 05 2R
KA C—H ORI N, YR8 LA 25 B R m iR
1330 55 FERR Bk 24T A0 (48%~80%, 3ba~3bg). #Lk
Wm,xﬂiwﬁ¢%¥ﬁIM%ﬁm%ﬁic H 4

RURRARAY, SN R 3% PR AR T 2R BA B A W v R AT 1 O
JLi I (3ba~3be vs 3bd). F34b, AHEEERRG R E
C—H #XRA R BT, H bR =P 7= 546 Bt T B
(70%, 3bf), W] RE MR P g 7 8] A7 BER 2 S B AR T 5%
M)
1.4 A-MHDEERLRE - L &4 55 ERiEgR C—H
BRI R B R R

MR SCHR R T8 75 51, g SEEE R B R A
C—H HERARAL S S & A7 FE IR DTE 72, AL R IR
RS . HrTREA B R 2/ U AN 7 T : (1) BB
WEM G TE8AM, TR R I 75 5 F & R AL 77
HATECAL, BUE 48 MR, ()28 055 E R )5+
& @R = A i hr, rTReS 5 S H R 5%
G, PHAEFTREM C—H BARAEENRBL BT FiRst
e ah R, OB FUI AR U A B 1 2% 05 BRIt - AL,
A5 5 R C—H 8RR B 4). & AT
LI, A A R I i - R AL S S O B
KA C—H SRR S ST, 368 L 2 R A3 3
FHR A H AR H0(37%~61%, Sa~5f). ML=, Mg
BET e -WE Mk Ab &) 5 05 R R A C—H SERUmAR
A LI RIS P ST B, BRI, IR — R
F Dy e A TR EAL G P 0 ) 2 S At T — b T A R
HrTik.
1.5 "RMEERMMA

%Tﬁ AR ZRAZ T IEAE T AR AR 77 v i B 7

17T WPIRREE 556 (Scheme 2). TEARCALAL

%?@

1a, 4 mmoI

standard conditions
DMSO (4 mL), 24 h

NHN

0%@

3aa, 65% (1.41 g)
B2 PSR

Scheme 2 Gram-scale synthesis
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Table 2 Scope of the reaction in terms of various substituted phenylamides”

0
Cu(OAd),_
i G L MeO«@» 2
S
1

3aa 3aob

QL QL
S (@] 2 T:JCZS zoj‘ S o)
g

oM
3aa, 90%

L
S (e}
N _Oxa
H
S

3ac, 85%

S O
Oxa
Jii%m
H
CF3 S

_Oxa

OMe

OMe

OMe OMe
3ad, 73% 3ae, 84% 3af, 83% 3ag, 51%
Meo\©\ MeO MEO\©\ MeO
S O s 0 S (e} S o}
Oxa
N _Oxa N/Oxa N _Oxa N~
H H H H
Br S S S S
OMe NO, Q
OMe OMe OMe OMe
3ah, 55% 3ai, 84% 3aj, 72% 3ak, 66%
QL
S . o] OMe O ° NO, O
N~ xa N/Oxa N~ Xa \ _Oxa
H H H H
S S S S
Br
OMe OMe OMe OMe
3al, 61% 3am, 68% 3an, 43% 3a0, 32%

¢ All reactions were carried out using 1 (0.20 mmol), 2a (0.60 mmol), NaOAc (1.0 equiv.), plus Cu(OAc), (1.0 equiv.) in DMSO (1.0 mL) at 80 ‘C for 15 h. *Tso-
lated yields.

(264 TR PRI E SO 4 mL, RS [ IEK
& 24 h, KH I E-EREIRAL G4 1a 55 F A ORI
(Qa)ff) C—H BEXIRAI S, AT3FA T LATS 21 b B AR

)45 B (Scheme 2, 3aa, 65%, 1.41 g), 1IX—4&5 Widk—5iF

ST AR VEEA LA AR I LR v
2 #ig

FEBERR R (L HE T, SEBL T ML -E e AL 59 5 55
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Table 3 Scope of the reaction in terms of aryl thiols”

O
\ H u(OAc), , AN S @
N\ / / > {//

3ba~3bgb R

F

<8
T,
@LH,@@ d _oxa @fk d:”o
> 2 9

3ba, 70% 3bb, 61%
OMe
e L
s o0 s O i 9
N/Oxa N/Oxa N/OXa
H H H

OMe
3be, 80% 3bf, 70% 3bg, 68%

3bc, 63% 3bd, 48%

“ All reactions were carried out using 1a (0.20 mmol), 2 (0.60 mmol), NaOAc (1.0 equiv.), plus Cu(OAc), (1.0 equiv.) in DMSO (1.0 mL) at 80 ‘C for 15 h. bTso-
lated yields.

R4 MBI AR

Table 4 Scope of the reaction in terms of diverse pyridine amides”

(o) N
R'\/— Cu(OAc), Oxa
a l// l/ //

MeO

O
/| N
|
N Ox
4
QL oL
@ SRS STRS SRS
r oCn Aln o ocr
Ns Oxa
Ns ('\:6\ |NH N SOxa s N SOxa
Na N S

L 99 ¢

5a, 48% 5b, 47% 5c, 37% 5d, 44% 5e, 46% 5f, 61%

“ All reactions were carried out using 4 (0.20 mmol), 2 (0.60 mmol), NaOAc (1.0 equiv.), plus Cu(OAc), (1.0 equiv.) in DMSO (1.0 mL) at 80 C for 15 h. *Isolated
yields.

HIEE S YN C—H XA RN, ZITERA R R FEDUAC I SSE 2 AT, 8 Al A A 2 I i — W e
PRI RYE R KRB R AW e B - VR AL S Y e 5 0T R
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A C—H SERRACSNL, 15 BN XA B Rk 28
WE. S8k, J7 5L - WE AL S S AR W
A AL S BT S S C—H BT AL SO H BT IEAET
FeH.

3 SEES

3.1 UES5HF

'H NMR (400 MHz)fil C NMR (100 MHz)*H
Bruker AV 400 #%#EILHRAOCN &, BTN CDCL,
TMS AWAR. FEENTHH 200~300 HEERL, sL56 5T H
R AT b 2R 7). - A & A TR BT
HASCRR IR ) 7 ¥ A )

3.2 LWHE

255 H T, 15 mL Schlenk S4BT 0.20 mmol
Pk frz—TEE AR A K54, 0.60 mmol 75 AR EE, 0.20 mmol B
&4, 0.20 mmol BEFREN, FFIIA 1.0 mL DMSO 1E %
7, 80 CHAME T XM 15 h. RMNEEH G, Fibn#,
WU, JZEH4E, A2 7 B5AS 2AH N H bR 4.

N-(2-(4,5- S WEME-2-HL) IR I )-2,6- XU ((4- AR R A
FOBRAR) K H Wi (3aa): ¥R HARIAA. 97.7 mg, 7~
# 90%. '"H NMR (400 MHz, CDCl3) d: 12.48 (s, 1H), 9.01
(d, J=8.4 Hz, 1H), 7.87 (d, J=7.8 Hz, 1H), 7.53 (t, J=7.8
Hz, 1H), 7.38 (d, J=8.6 Hz, 4H), 7.12 (t, J=7.6 Hz, 1H),
7.06 (t, J=7.9 Hz, 1H), 6.94 (d, J=7.8 Hz, 2H), 6.80 (d,
J=8.5 Hz, 4H), 4.32 (t, J=9.4 Hz, 2H), 3.98 (t, J=9.5
Hz, 2H), 3.76 (s, 6H); *C NMR (100 MHz, CDCl;) ¢:
165.9, 164.3, 159.8, 139.6, 138.7, 136.9, 135.5, 132.6,
129.6, 129.1, 128.4, 124.6, 122.7, 120.3, 114.8, 113.7,
66.1, 55.3, 54.8. HRMS (ESI) calcd for Cs3HyN,0,S,
[M+H]" 543.1407, found 543.1406.

N-(2-(4,5- S WEME-2-HL) IR IL)-2,6- KU ((4- AR FE A
FOBRAR)-4- LK L Z (3ab): K3 (PR, 96.9
mg, 7% 87%. '"H NMR (400 MHz, CDCl;) J: 12.40 (s,
1H), 8.99 (d, J=8.4 Hz, 1H), 7.85 (d, J=7.6 Hz, 1H), 7.51
(t, J=7.6 Hz, 1H), 7.37 (d, J=8.5 Hz, 4H), 7.10 (t, J=7.5
Hz, 1H), 6.79~6.77 (m, 6H), 4.30 (t, J=9.5 Hz, 2H), 3.96
(t, J=9.5 Hz, 2H), 3.75 (s, 6H), 2.12 (s, 3H); °C NMR
(100 MHz, CDCly) J: 166.2, 164.2, 159.7, 139.8, 139.6,
136.8, 136.2, 135.2, 132.6, 129.6, 129.1, 124.9, 122.6,
120.2, 114.8, 113.6, 66.1, 55.3, 54.9, 53.5, 21.3. HRMS
(ESI) calcd for C3;HoN,O4S, [M—l—H]+ 557.1563, found
557.1563.

N-(2-(4,5- - Z -2 FE) K 5 )-4- 45 k-2, 6- X0 ((4-
SR IR R B 2K H B2 (Bac): Bt iR 4. 97.4
mg, /7% 85%. '"H NMR (400 MHz, CDCl;) J: 12.46 (s,
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1H), 9.00 (d, J=8.2 Hz, 1H), 7.85 (d, J=7.6 Hz, 1H), 7.51
(t, J=7.5 Hz, 1H), 7.39 (d, J=8.1 Hz, 4H), 7.10 (t, J=7.4
Hz, 1H), 6.80 (d, J=8.1 Hz, 4H), 6.40 (s, 2H), 4.31 (t, J=
9.3 Hz, 2H), 4.00 (t, J=9.3 Hz, 2H), 3.75 (s, 6H), 3.53 (s,
3H); *C NMR (100 MHz, CDCl;) : 165.9, 164.3, 160.0,
159.8, 139.7, 138.7, 135.8, 132.6, 131.0, 129.1, 124.0,
122.6, 120.2, 114.9, 113.6, 113.2, 66.1, 55.3, 55.2, 54.9.
HRMS (ESI) calcd for C3;HoN,05S, [M+H]" 573.1512,
found 573.1513.

A4-ORUT 2)-N-(2-(4,5- — & WE e -2- L) 5 )-2,6- WL
((4- AR B DR B Bl AC) 2 F BE 2 (3ad): A 8 E0 IR VA4S
87.4 mg, F*3 73%. '"H NMR (400 MHz, CDCl;) J: 12.36
(s, 1H), 8.99 (d, J=8.3 Hz, 1H), 7.83 (dd, J=7.9 Hz, 1.4
Hz, 1H), 7.52~7.48 (m, 1H), 7.37~7.33 (m, 4H), 7.12~
7.08 (m, 1H), 7.05 (s, 2H), 6.79~6.75 (m, 4H), 4.28 (t,
J=9.5 Hz, 2H), 3.94 (t, J=9.4 Hz, 2H), 3.74 (s, 6H),
1.10 (s, 9H); *C NMR (100 MHz, CDCl3) 6: 166.2, 164.1,
159.5, 152.7, 139.6, 136.9, 135.8, 134.9, 132.5, 129.0,
126.7, 125.2, 122.6, 120.3, 114.7, 113.7, 66.1, 55.3, 54.9,
34.9, 30.9. HRMS (ESI) calcd for C34H35sN,04S, [M+H]"
599.2033, found 599.2033.

N-(2-(4,5- A WEme 2 F8) K I )-4- 2, FE-2,6- W ((4- FF
A IR IR AR 2K B BEfZ (Bae): 3R B G IR BAA. 95.9
mg, =% 84%. '"H NMR (400 MHz, CDCl;) d: 12.39 (s,
1H), 8.99 (d, J=8.3 Hz, 1H), 7.84 (dd, /=7.9 Hz, 1.3 Hz,
1H), 7.52~7.48 (m, 1H), 7.36 (d, J=8.8 Hz, 4H), 7.12~
7.08 (m, 1H), 6.84 (s, 2H), 6.77 (d, J=8.8 Hz, 4H), 4.29 (t,
J=9.5 Hz, 2H), 3.95 (t, J=9.6 Hz, 2H), 3.75 (s, 6H), 2.42
(q, J=7.6 Hz, 2H), 1.04 (t, J=7.6 Hz, 3H); *C NMR (100
MHz, CDCl;) 0: 166.2, 164.2, 159.6, 145.9, 139.6, 137.1,
136.2, 135.1, 132.5, 129.1, 128.7, 125.0, 122.6, 120.2,
114.7, 113.6, 66.1, 55.3, 54.9, 28.5, 15.1. HRMS (ESI)
caled for Ci;HyN,04S, [M+ H] " 571.1720, found
571.1721.

N-(2-(4,5- - ZWEME-2-J) K FE)-3,5- X0 ((4- H A oK
EOIRAR)-[1,1- 156 I8 1-4- Ik i (3af): ¥ 2 € IR A
102.7 mg, /“% 83%. 'H NMR (400 MHz, CDCl;) J:
12.52 (s, 1H), 9.02 (d, J=8.4 Hz, 1H), 7.86 (dd, J=7.9
Hz, 1.4 Hz, 1H), 7.54~7.50 (m, 1H), 7.41 (d, J=8.8 Hz,
4H), 7.33~7.28 (m, 5H), 7.20 (s, 2H), 7.13~7.11 (m,
1H), 6.78 (d, J=8.8 Hz, 4H), 4.30 (t, J=9.5 Hz, 2H), 3.97
(t, J=9.5 Hz, 2H), 3.73 (s, 6H); *C NMR (100 MHz,
CDCLy) d: 165.9, 164.3, 159.8, 142.5, 139.6, 139.5, 137.8,
137.2, 135.4, 132.6, 129.1, 128.9, 128.0, 127.4, 127.0,
124.6, 122.8, 120.3, 114.9, 113.7, 66.1, 55.3, 54.9. HRMS
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(ESI) caled for C3¢H3N,04S, [M+H]" 619.1720, found
619.1720.

N-(2-(4,5- —ZWEME-2- ) R FL)-2,6- XU ((4- F A 2K
FYIRAR)-4-( =960 T2 R I fie (3ag): ¥ 2 CHR A4
62.3 mg, “#% 51%. '"H NMR (400 MHz, CDCl;) 6: 12.67
(s, 1H), 8.99 (d, /=8.4 Hz, 1H), 7.88 (d, J=7.8 Hz, 1H),
7.54 (t, J=7.8 Hz, 1H), 7.41 (d, J=8.6 Hz, 4H), 7.15 (t,
J=17.6 Hz, 1H), 7.06 (s, 2H), 6.84 (d, J=8.6 Hz, 4H), 4.34
(t, J=9.5 Hz, 2H), 4.02 (t, J=9.4 Hz, 2H), 3.77 (s, 6H);
C NMR (100 MHz, CDCLy) d: 164.7, 164.4, 160.4, 139.7,
139.3, 139.1, 136.1, 132.7, 129.2, 123.5, 123.1, 122.6,
120.3, 115.2, 113.8, 66.2, 55.3, 54.9. HRMS (ESI) calcd
for C3HysF3N,04S, [M+H]" 611.1281, found 611.1282.

4R -N-(2-(4,5- A MEME-2-FE) FEHE)-2,6- W ((4- T 4R
FEFEIL)BRAC)ZE LR (3ah): R I ROBAA. 68.4 mg,
P 55%. '"H NMR (400 MHz, CDCl3) d: 12.59 (s, 1H),
8.98 (d, J=8.4 Hz, 1H), 7.87 (dd, J=7.9 Hz, 1.3Hz, 1H),
7.55~7.50 (m, 1H), 7.40 (d, J=8.7 Hz, 4H), 7.15~7.11
(m, 1H), 6.93 (s, 2H), 6.84 (d, J=8.8 Hz, 4H), 4.03 (t, J=
9.5 Hz, 2H), 4.00 (t, J=9.5 Hz, 2H), 3.78 (s, 6H); "°C
NMR (100 MHz, CDCl3) d: 165.1, 164.4, 160.3, 139.5,
139.4, 136.1, 135.8, 132.6, 129.4, 129.2, 123.7, 123.0,
122.9, 120.3, 115.2, 113.7, 66.2, 55.4, 54.9. HRMS (ESI)
calcd for C;yH,sBrN,O,S, [M—i—H]+ 621.0512, found
621.0512.

N-(2-(4,5- ~FR IR IE -2-38) K 5E)-2,6- W (4- F 44
B DR J ) T 2 )-3- FF O P Tk e (3aad): 932 B €8 IR A4
93.5 mg, /*Z 84%. 'H NMR (400 MHz, CDCL3) 6: 12.32
(s, 1H), 8.99 (dd, J=8.3 Hz, 0.5 Hz, 1H), 7.81 (dd, J=7.9
Hz, 1.4 Hz, 1H), 7.51~7.47 (m, 1H), 7.36 (d, J=8.8 Hz,
2H), 7.15~7.06 (m, 5H), 6.77 (d, J=8.8 Hz, 2H), 6.67 (d,
J=8.9 Hz, 2H), 4.26 (t, J=9.5 Hz, 2H), 3.89 (t, J=9.5
Hz, 2H), 3.75 (s, 3H), 3.70 (s, 3H), 2.28 (s, 3H); °C NMR
(100 MHz, CDCl3) d: 166.5, 164.2, 159.6, 158.2, 145.2,
141.9, 139.7, 134.8, 133.1, 132.6, 132.3, 131.8, 1312,
130.8, 129.0, 127.4, 125.5, 122.5, 1202, 114.7, 114.4,
113.5, 66.0, 55.3, 55.2, 54.8, 21.1. HRMS (ESI) calcd for
C3 HpN,048, [M~+H]" 557.1563, found 557.1563.

N-(2-(4,5- A WEMe-2- 58 ) R JL)-3- HI 4 2K -2,6- XU ((4-
AL A IR B 28 TP I i (Baj): Tl RV AAS. 82.5
mg, & 72%. '"H NMR (400 MHz, CDCl;) d: 12.23 (s,
1H), 9.00 (d, J=8.4 Hz, 1H), 7.81 (d, J=7.8 Hz, 1H), 7.50
(t, J=7.8 Hz, 1H), 7.39 (d, J=8.6 Hz, 1H), 7.27 (t, J=8.4
Hz, 4H), 7.09 (t, J=7.5 Hz, 1H), 6.85 (d, J=8.7 Hz, 1H),
6.70 (d, J=8.5 Hz, 2H), 6.66 (d, J=8.6 Hz, 2H), 4.23 (t,
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J=9.4 Hz, 2H), 3.79 (t, J=9.4 Hz, 2H), 3.76 (s, 3H), 3.72
(s, 3H), 3.70 (s, 3H); *C NMR (100 MHz, CDCl;) ¢:
165.8, 164.1, 159.6, 159.1, 158.5, 147.3, 139.6, 136.1,
133.5, 132.6, 132.2, 1289, 127.2, 127.1, 125.3, 122.5,
121.0, 120.1, 114.5, 114.0, 113.4, 112.7, 66.0, 56.2, 55.3,
55.2, 54.7. HRMS (ESI) calcd for C3,H,0N,05S, [M+H]"
573.1512, found 573.1512.

N-(2-(4,5- - FWEME-2- ) IR F)-2,6- XU ((4- FH AR B R
) BAR)-3- i 2 2% HY I i (3ak): 3 LRI . 77.6
mg, =% 66%. '"H NMR (400 MHz, CDCl;) d: 12.55 (s,
1H), 8.86 (d, J=8.4 Hz, 1H), 7.86 (dd, J=7.9 Hz, 1.5 Hz,
1H), 7.55~7.50 (m, 2H), 7.43 (d, J=8.8 Hz, 2H), 7.23 (d,
J=8.8 Hz, 2H), 7.16~7.12 (m, 1H), 6.92~6.90 (m, 2H),
6.85 (d, J=8.7 Hz, 1H), 6.58 (d, J=8.8 Hz, 2H), 4.35 (t,
J=9.6 Hz, 2H), 4.00 (t, J=9.5 Hz, 2H), 3.81 (s, 3H), 3.64
(s, 3H); “C NMR (100 MHz, CDCl3) §: 164.2, 163.6,
161.0, 159.6, 149.6, 145.1, 140.8, 139.2, 137.0, 134.4,
132.6, 129.7, 129.1, 1272, 124.8, 124.3, 123.1, 121.0,
120.2, 115.6, 114.5, 113.6, 66.2, 55.5, 55.1, 54.8. HRMS
(ESI) calcd for C30H,¢N306S, [M+H]" 588.1258, found
588.1258.

3R -N-(2-(4,5- S MEME-2-FE) I )-2,6- W ((4- T4
FEIRFE A A B (3al): R EHPIRA. 75.8 mg,
P72 61%. '"H NMR (400 MHz, CDCl3) d: 12.39 (s, 1H),
8.96 (d, J=8.3 Hz, 1H), 7.83 (dd, J=7.9 Hz, 1.3 Hz, 1H),
7.53~7.48 (m, 2H), 7.39 (d, J=8.8 Hz, 2H), 7.25 (d, J=
8.8 Hz, 2H), 7.13~7.09 (m, 1H), 6.93 (d, J=8.5 Hz, 1H),
6.82 (d, J=8.8 Hz, 2H), 6.67 (d, J=8.8 Hz, 2H), 4.28 (t,
J=9.5 Hz, 2H), 3.90 (t, J=9.5 Hz, 2H), 3.77 (s, 3H), 3.69
(s, 3H); “C NMR (100 MHz, CDCly) §: 165.2, 164.2,
160.2, 158.8, 144.9, 139.4, 136.8, 135.7, 134.4, 133.3,
132.6, 132.3, 131.9, 129.3, 129.1, 126.3, 123.7, 122.8,
120.2, 115.1, 114.4, 113.6, 66.1, 55.4, 55.2, 54.8. HRMS
(ESI) caled for CsoH,BrN,O,S, [M+H]" 621.0512,
found 621.0512.

N-(2-(4,5- A E M -2 F) IR B )-2-((4- AR R 2R L)
BRAR)-6- 2K FH B 2 (3am): & 35 LRV 56.9 mg,
P72 68%. '"H NMR (400 MHz, CDCl3) d: 12.37 (s, 1H),
8.98 (d, J=8.3 Hz, 1H), 7.87 (dd, J=7.9 Hz, 1.4 Hz, 1H),
7.54~7.50 (m, 1H), 7.36 (d, J=8.8 Hz, 2H), 7.16~7.10
(m, 2H), 7.06 (d, J=7.4 Hz, 1H), 7.00 (d, J=7.8 Hz, 1H),
6.78 (d, J=8.8 Hz, 2H), 4.29 (t, J=9.5 Hz, 2H), 3.94 (t,
J=9.5 Hz, 2H), 3.75 (s, 3H), 2.40 (s, 3H); >C NMR (100
MHz, CDCly) d: 167.6, 164.3, 159.6, 139.6, 139.0, 135.4,
135.3, 135.0, 132.6, 129.2, 129.1, 128.5, 128.4, 125.3,
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122.8, 120.2, 114.7, 113.6, 66.1, 55.3, 54.8, 19.6. HRMS
(ESI) caled for Cp4Hy3N,05S [M+H]" 419.1424, found
419.1423.

N-(2-(4,5- S NEME-2-J8) K I8 )-2- F A 2 -6-((4- 4
BRI R FBEE3an): L H EOMPIREIA. 37.4 mg,
P 43%. '"H NMR (400 MHz, CDCl3) d: 12.35 (s, 1H),
8.95 (d, J=8.4 Hz, 1H), 7.80 (d, J=7.8 Hz, 1H), 7.44 (t,
J=7.7 Hz, 1H), 7.34 (d, J=8.4 Hz, 2H), 7.10 (t, J=8.1
Hz, 1H), 7.03 (t, J=7.5 Hz, 1H), 6.75 (d, J=8.4 Hz, 2H),
6.69 (d, J=8.3 Hz, 1H), 6.59 (d, J=8.0 Hz, 1H), 4.25 (t,
J=9.4 Hz, 2H), 3.93 (t, J=9.4 Hz, 2H), 3.74 (s, 3H), 3.71
(s, 3H); “C NMR (100 MHz, CDCly) &: 165.2, 164.3,
159.8, 156.7, 139.9, 138.5, 135.8, 132.6, 130.1, 129.1,
127.4, 124.6, 122.5, 122.0, 120.3, 114.8, 113.5, 108.7,
66.0, 56.0, 55.3, 54.9. HRMS (ESI) calcd for Co4H,3N,0,S
[M+H]" 435.1373, found 435.1373.

N-(2-(4,5- A WE M -2-J5 ) I 5k )-2-((4- HH 48 2k 2R )
BAR)-6-Ti 3 2K H L B (3a0): 3 (L MIRIAA. 28.8 mg,
=% 32%. '"H NMR (400 MHz, CDCl3) d: 12.69 (s, 1H),
8.87 (d, J=7.8 Hz, 1H), 7.93~7.87 (m, 2H), 7.57~7.53
(m, 1H), 7.44 (d, J=8.8 Hz, 2H), 7.35 (t, J=8.0 Hz, 1H),
7.29~7.26 (m, 1H), 7.17~7.13 (m, 1H), 6.89 (d, /=8.8
Hz, 2H), 4.34 (t, J=9.5 Hz, 2H), 3.98 (t, J=9.6 Hz, 2H),
3.81 (s, 3H); *C NMR (100 MHz, CDCl3) 6: 164.6, 163.3,
160.6, 146.4, 141.2, 139.3, 136.5, 134.3, 132.7, 131.7,
129.6, 129.2, 123.1, 122.3, 121.6, 120.5, 115.4, 113.7,
66.2, 55.4, 54.6. HRMS (ESI) calcd for Cy3HoN;05S [M
+H]" 450.1118, found 450.1117.

N-(2-(4,5- - F WML -2-J) 2R F)-2,6- XL O FH 2R B0
KB Z (3ba): B EIHARER. 71.5 mg, F2E 70%.
'H NMR (400 MHz, CDCl3) 6: 11.10 (s, 1H), 8.68 (d, J=
8.4 Hz, 1H), 7.46~7.43 (m, 2H), 7.27 (d, J=7.8 Hz, 4H),
7.04~7.02 (m, 5H), 6.86 (d, J=7.8 Hz, 2H), 6.67 (s, 1H),
3.61 (t, J=5.5 Hz, 2H), 3.55 (t, J=5.2 Hz, 2H), 2.24 (s,
6H); *C NMR (100 MHz, CDCl3) §: 167.9, 164.7, 137.9,
137.5, 137.1, 135.2, 1322, 131.8, 129.4, 129.1, 128.9,
127.7, 125.6, 122.5, 121.3, 119.9, 42.3, 40.5, 20.1. HRMS
(ESI) caled for C30H,7N,0,S, [M+H]" 511.1508, found
511.1509.

N-(2-(4,5- —ZWEME-2-F) KL )-2,6- 0 ((4- 5 T 24 2K
F)BA) AR B (3bb): R O HRIEAE. 69.2 mg,
# 61%. '"H NMR (400 MHz, CDCl3) d: 12.51 (s, 1H), 8.95
(d, J=8.4 Hz, 1H), 7.84 (d, J=7.9 Hz, 1H), 7.49 (t, J=7.8
Hz, 1H), 7.33 (d, J=8.1 Hz, 4H), 7.13~7.06 (m, 8H),
430 (t, J=9.5 Hz, 2H), 3.98 (t, J=9.5 Hz, 2H), 2.88~
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2.81 (m, 2H), 1.20 (d, J=6.9 Hz, 12H); *C NMR (100
MHz, CDCls) d: 165.9, 164.3, 148.7, 140.3, 139.6, 135.7,
132.7, 132.6, 131.5, 129.8, 129.7, 129.1, 127.4, 122.7,
120.3, 113.6, 66.1, 54.8, 33.8, 23.9. HRMS (ESI) calcd for
C34H3sN,0,S, [M+H]™ 567.2134, found 567.2135

2,6- A ((4-OBUT 2 R E) B AR)-N-(2-(4,5- — FEWE-
2-FE)FR I ) K L% (3be): R B IR, 74.9 mg,
2% 63%. '"H NMR (400 MHz, CDCls) d: 12.51 (s, 1H),
8.94 (d, J=8.4 Hz, 1H), 7.84 (d, J=7.9 Hz, 1H), 7.49 (t,
J=17.8 Hz, 1H), 7.34 (d, J=8.4 Hz, 4H), 7.27 (d, J=8.4
Hz, 4H), 7.15~7.07 (m, 4H), 4.30 (t, J=9.5 Hz, 2H), 3.98
(t, J=9.5 Hz, 2H), 1.27 (s, 18H); *C NMR (100 MHz,
CDCLy) d: 165.9, 164.3, 150.9, 140.5, 139.6, 135.6, 132.6,
132.2, 131.3, 130.0, 129.8, 129.1, 126.2, 122.7, 120.3,
113.6, 66.1, 54.8, 34.6, 31.3. HRMS (ESI) caled for
Cs6H30N,0,S, [M+H]" 595.2447, found 595.2448.

N-(2-(4,5- S BEMe-2-58) R J5)-2,6- BU((4- TR A 58 ) it
AR) Bk % (3bd): ¥ 28 (IR V. 49.8 mg, 77
48%. 'H NMR (400 MHz, CDCLy) 6: 12.47 (s, 1H), 8.95
(d, J=8.4 Hz, 1H), 7.86 (d, J=7.0 Hz, 1H), 7.52 (t, J=7.5
Hz, 1H), 7.38 (dd, J=8.6 Hz, 5.4 Hz, 4H), 7.19~7.09 (m,
4H), 6.95 (t, J=8.6 Hz, 4H), 4.32 (t, J=9.5 Hz, 2H), 3.94
(t, J=9.5 Hz, 2H); >C NMR (100 MHz, CDCL3) J: 165.6,
164.4, 163.8, 161.3, 140.9, 139.4, 135.4, 134.8, 134.7,
132.7, 130.6, 130.0, 129.9, 129.2, 122.9, 120.2, 116.5,
1162, 113.6, 66.1, 54.8. HRMS (ESI) caled for
CasH, FaNL0,8, [M+H]' 519.1007, found 519.1006.

N-(2-(4,5- = FWEME-2- ) IR F)-2,6- XU ((3- F AR R
FBAQO) A Btz (3be): e (LR BA. 86.8 mg, /™
# 80%. 'H NMR (400 MHz, CDCl;) 6: 12.49 (s, 1H), 8.94
(d, J=82 Hz, 1H), 7.82 (dd, J=7.9 Hz, 1.4 Hz, 1H),
7.51~7.47 (m, 1H), 7.26~7.20 (m, 3H), 7.16~7.07 (m,
3H), 6.95~6.90 (m, 4H), 6.73 (dd, J=8.2 Hz, 2.0 Hz,
2H), 4.26 (t, J=9.5 Hz, 2H), 3.91 (t, J=9.5 Hz, 2H), 3.68
(s, 6H); >C NMR (100 MHz, CDCl;) d: 165.7, 164.2,
159.9, 142.4, 139.5, 136.6, 134.4, 132.5, 131.9, 130.0,
129.9, 129.1, 124.0, 122.7, 120.2, 117.0, 113.6, 113.2,
66.1, 55.3, 54.6. HRMS (ESI) calcd for C3H,/N,0,S, [M
+H]" 543.1407, found 543.1404.

N-(2-(4,5- - F2 AR 0 -2- 3 ) A2 3 )-2,6- W (2- F 4L
FEIRIL BRI A H BERZ(3bE): 1R 3 R TAE. 76.0 mg,
P2 % 70%. "H NMR (400 MHz, CDCls) d: 12.42 (s, 1H),
8.93 (d, J=8.3 Hz, 1H), 7.81 (dd, J=7.9 Hz, 1.4 Hz, 1H),
7.49~7.44 (m, 1H), 7.21~7.17 (m, 7H), 7.09~7.05 (m,
1H), 6.85~6.80 (m, 4H), 4.27 (t, J=9.5 Hz, 2H), 3.92 (t,
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J=9.5 Hz, 2H), 3.74 (s, 6H); >*C NMR (100 MHz, CDCl;)
5: 165.7, 164.1, 157.7, 143.0, 139.7, 133.8, 132.6, 132.4,
131.8, 129.7, 128.9, 128.5, 124.1, 122.5, 121.1, 120.4,
113.6, 110.9, 66.0, 55.8, 54.7. HRMS (ESI) calcd for
C30H»N>048, [M+H]" 543.1407, found 543.1403.
N-(2-(4,5- S WEmE -2 F8) K FE)-2,6- WU(A F R B 2 )
K Z(3bg): B CIHAREAR. 69.5 mg, 72 68%.
'H NMR (400 MHz, CDCl3) 6: 12.50 (s, 1H), 8.89 (d, J=
8.4 Hz, 1H), 7.77 (dd, J=7.9 Hz, 1.4 Hz, 1H), 7.45~7.41
(m, 1H), 7.31 (d, J=7.5 Hz, 2H), 7.11~6.96 (m, 8H), 6.77
(d, J=7.9 Hz, 2H), 4.23 (t, J=9.5 Hz, 2H), 3.88 (t, J=9.5
Hz, 2H), 2.24 (s, 6H); *C NMR (100 MHz, CDCl3) ¢:
164.7, 163.2, 139.6, 138.6, 138.3, 134.4, 133.0, 132.2,
131.5, 129.6, 128.7, 128.0, 127.2, 127.1, 125.6, 121.7,
119.2, 112.5, 65.0, 53.7, 19.6. HRMS (ESI) caled for
C30HN,0,8, [M+H]" 511.1508, found 511.1505.
N-(2-(4,5- S WEME-2-J) IR JE)-3,5- XU ((4- FH AR R
FBRAR) AL AL (Sa): KRB EOHPRIBIR. 52.2 mg, P2
48%. '"H NMR (400 MHz, CDCls) d: 12.52 (s, 1H), 8.85
(d, J=8.4 Hz, 1H), 8.08 (s, 2H), 7.80 (dd, J=7.8 Hz, 1.3
Hz, 1H), 7.46 (t, J=7.8 Hz, 1H), 7.32 (d, J=8.8 Hz, 4H),
7.08 (t, J=7.6 Hz, 1H), 6.71 (d, J=8.8 Hz, 4H), 4.27 (t,
J=9.5 Hz, 2H), 3.89 (t, J=9.5 Hz, 2H), 3.68 (s, 6H); °C
NMR (100 MHz, CDCLy) d: 163.3, 162.4, 159.2, 147.7,
143.5, 138.0, 134.7, 131.6, 131.4, 128.1, 122.1, 121.8,
119.2, 114.0, 112.7, 65.2, 54.3, 53.7. HRMS (ESI) calcd
for CaoHpeN304S, [M+H]" 544.1359, found 544.1363.
N-(2-(4,5- A WEme-2-JE) 2K FE)-3,5- XU ((3- F A JE o
FBRAR) T EBE L (Sb): VR CLlRE 4. 51.1 mg, =%
47%. '"H NMR (400 MHz, CDCly) d: 12.53 (s, 1H), 8.79
(d, J=8.4 Hz, 1H), 8.25 (s, 2H), 7.76 (d, J=7.8 Hz, 1H),
741 (t, J=7.8 Hz, 1H), 7.19~7.13 (m, 4H), 7.04 (t, J=
7.6 Hz, 1H), 6.77~6.73 (m, 4H), 4.23 (t, J=9.5 Hz, 2H),
3.85 (t, J=9.5 Hz, 2H), 3.66 (s, 6H); *C NMR (100 MHz,
CDCly) 6: 164.3, 163.3, 158.2, 150.8, 147.5, 139.2, 133.7,
132.5, 130.1, 129.7, 129.0, 123.0, 121.6, 121.2, 120.4,
113.7, 111.1, 66.1, 55.7, 54.7. HRMS (ESI) caled for
CaoHpeN304S, [M+H]" 544.1359, found 544.1359.
N-(2-(4,5- S WEME-2-F6) K FE)-3,5- 00 ((2- F A8 2L 2K
E)BiAR) MR (Sc): TRFE ELHPIRIBE. 40.2 mg, 7235
37%. '"H NMR (400 MHz, CDCl;) d: 12.65 (s, 1H), 8.87
(d, J=8.4 Hz, 1H), 8.41 (s, 2H), 7.84 (dd, J=7.8 Hz, 1.2
Hz, 1H), 7.52~7.48 (m, 1H), 7.18~7.11 (m, 3H), 6.98~
6.93 (m, 4H), 6.76 (dd, J=8.2 Hz, 2.2 Hz, 2H), 4.30 (t,
J=9.5 Hz, 2H), 3.92 (t, J=9.5 Hz, 2H), 3.68 (s, 6H); °C
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NMR (100 MHz, CDCly) 0: 164.3, 163.3, 160.1, 151.4,
147.7, 139.0, 134.7, 132.6, 130.6, 130.1, 129.1, 124.6,
123.2, 120.2, 117.6, 113.9, 113.7, 66.2, 55.3, 54.5. HRMS
(ESI) calcd for CyH,¢N304S, [M+H]" 544.1359, found
544.1365.

N-(2-(4,5- - FWEME-2-F0) IR HE)-3,5- XU ((4- 57 TR R
AR FEBE L (Sa): e PRI, 50.0 mg, F= 3
44%. '"H NMR (400 MHz, CDCls) d: 12.70 (s, 1H), 8.88
(d, J=8.3 Hz, 1H), 8.23 (s, 2H), 7.87 (dd, J=7.9 Hz, 1.2
Hz, 1H), 7.54~7.49 (m, 1H), 7.37 (d, J=8.2 Hz, 4H),
7.14 (d, J=8.2 Hz, 5H), 4.34 (t, J=9.5 Hz, 2H), 4.00 (t,
J=9.5 Hz, 2H), 2.90~2.80 (m, 2H), 1.20 (d, J=6.9 Hz,
12H); *C NMR (100 MHz, CDCl5) 0: 164.4, 163.5, 149.6,
149.5, 145.5, 139.1, 133.2, 132.7, 131.7, 129.7, 129.2,
127.7, 123.2, 120.3, 113.7, 66.2, 54.7, 33.8, 23.8. HRMS
(ESI) calcd for C33H34N30,S, [M+H]" 568.2087, found
568.2087.

3,5-R((4-OBUT 25 R E) B AR)-N-(2-(4,5- — S NEWE-
2-BE)REE) I (Se): R CUHPIRRA. 54.8 mg, 77
# 46%. "H NMR (400 MHz, CDCl3) d: 12.71 (s, 1H), 8.88
(d, J=8.4 Hz, 1H), 8.24 (s, 2H), 7.86 (dd, J=7.9 Hz, 1.2
Hz, 1H), 7.53~7.49 (m, 1H), 7.37 (d, J=8.4 Hz, 4H),
7.29 (d, J=8.4 Hz, 4H), 7.13 (t, J=7.6 Hz, 1H), 4.33 (t,
J=9.5 Hz, 2H), 4.00 (t, J=9.5 Hz, 2H), 1.27 (s, 18H); *C
NMR (100 MHz, CDCly) 0: 164.4, 163.5, 151.7, 149.7,
1457, 139.1, 132.8, 132.7, 131.6, 129.4, 129.2, 126.6,
123.2, 120.3, 113.7, 66.2, 54.8, 34.6, 31.2. HRMS (ESI)
caled for CisHiN;0,S, [M + H] " 596.2400, found
596.2401.

3,5- W ((4-TRA A I B AR)-N-(2-(4,5- - E M- 2-FE) 7
IE) MR i (56): Ve B Ca R IBAA. 78.3 mg, 1= 61%.
'H NMR (400 MHz, CDCl3) : 12.43 (s, 1H), 8.76 (d, J=
8.0 Hz, 1H), 8.39 (s, 2H), 7.79 (dd, J=7.9 Hz, 1.3 Hz,
1H), 7.47~7.42 (m, 1H), 7.25 (d, J=8.5 Hz, 4H), 7.14 (d,
J=8.5 Hz, 4H), 7.10~7.06 (m, 1H), 4.27 (t, J=9.6 Hz,
2H), 3.79 (t, J=9.6 Hz, 2H); *C NMR (100 MHz, CDCl5)
0: 163.4, 161.8, 151.1, 147.7, 137.7, 132.6, 131.9, 131.7,
131.4, 129.1, 128.3, 122.4, 121.4, 119.0, 112.5, 65.2, 53.6.
HRMS (ESI) caled for C,;HyBrN;0,S, [M + H] ™
639.9358, found 639.9356.

5 B#1 K} (Supporting Information) {k54) 3aa [ ¥ 5%

Him. WA 3 S FIRZ GRS, X Lepp Rl n] LG 2k A
AT 3k (http://sioc-journal.cn/)_F F %K.
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