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Synthesis of a-Halo Amides via Zinc-Mediated Tandem
Oxidation/Halogenation of Ynamides
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(“ Zhejiang Jingxin Pharmaceutical CO., LTD., Xinchang 312500)

(® College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005)

Zhu, Jianrong™*

Abstract a-Haloamides are a very important class of carbonyl compounds, and widely exist in a range of natural products
and bioactive molecules. Herein, the realization of the tandem oxidation/halogenation of ynamides by employing the zinc
halide as both the catalyst and the halogen source is described, thus avoiding the use of other external halogenating reagents.
This method allows the practical synthesis of a variety of valuable a-haloamides in moderate to good yields.
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g ex t MSEH. Bk, 2 EARTARRE K, JATRAEE
JT e P ) I A DA A 70 R0 it 3R Dok — 22 S ke T fre
A IR SR A/ T A S, AT 8 4 1 P LAt A AT 35 19
AT, B mEREN o- s AAIBEIZ, a5 A R A
IZHRE T TR AT BE S (i i 1 R 2.

1 &R511R

1.1 RMFHMHRK

0.1 mmol KREEAZ 1a, 0.12 mmol 3,5- ~&HLIERE
(3a)f1 0.1 mmol ZnBr, 7£ 2 mL 1,2- -5 Z.%%(DCE) [z
R, FH#ZERE(TLO) MR R, 80 CHiFERFLS h )5,
JERHR N 58 4. T8 I A R P AR T IR AR 2R R BB
FRP=W0 2a (7= 41% (% 1, Entry 1). H L@ #RELE, P
KRBk RE 1a BB, HEAT SO S A BIARAL, Bt
La FEAN[R] S5 A N R SR 285 2R L3 1.

F1 PSR

Table 1 Optimization of reaction conditions

o

/\N — ZnBr, (1.0 equiv.) conditions TS\NJ\(Ph
</__\\Kl—o- (1.2 equiv.) -
1a —|=/ 2a
R
3
Entry Oxidant 3 Conditions Yield’/%
1 3a (R=3,5-Cl,) DCE, 80 C,5h 41
2 3b (R=2,6-Br,) DCE, 80 ‘C,5h 11
3 3¢ (R=2-Cl) DCE,80 C,5h 75
4 3d (R=2-Br) DCE,80 C,5h 78
5¢ 3d (R=2-Br) DCE,80 C,5h 67
6/ 3d (R=2-Br) DCE, 80 ‘C,5h 76 (75)°
7 3d (R=2-Br) DCE, 80 ‘C,5h 7
8 3d (R=2-Br) DCE,60 C,12h 70
9¢ 3d (R=2-Br) DCE,80 C,5h <1

“ Reaction run in vials; [1a]=0.05 mol-L ', ® Measured by 'H NMR using
diethyl phthalate as the internal standard. 0.5 equiv of ZnBr, was used. ¢ 0.6
equiv of ZnBr, was used. ¢ Isolated yield. 72 equiv of 3d was used. ¢ 1 equiv.
of NaBr was used.

WA, S 2,6- —IRMEmE R A @) TE &AL
B, SONFEEREFFEE 1% 1, Entry 2). 124 2-
S e ZAH Be)Ek 2-TR e R A EAMFI (K 1,
Entries 3, 4), P2 XA H HERMIEE, H 3d /EEALR)
i, 2a PEFEIL 78%(3% 1, Entry 4). AN, BATZKE
{i ZnBr, [ #(3 1, Entries 5, 6), KL 0.6 equiv.
1) ZnBr, "3 5 1 equiv.H 4= % (3 1, Entry 6). 1E
XA RPLFEAET, 2a 3 BF2%N 75%. #E—H1, K
P = AR 1 FH SO 2 BRI R SL I P~ 26 (3R 1, Entry
7). TWESRHSE, ZFMAE 60 C AT, KM
BA] 22 2B 2 12 h, =M A FFE(ER 1, Entry 8). BEAh,
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H NaBr JUfX ZnBr, #H7Z & BE, RARYE, W
SR 2a FIAER(E 1, Entry 9). FENFR AT HEE NaBr )
Lewis MY, s CLVEAL R AZ.

I ERA A, RABRANTHE T %R P&
A 2-IRMEIE A (1.2 equiv) NEAMT, BEHIHN
1,2- & L)%, ZnBr, (0.6 equiv. ) AT =IE, <M
IREE 80 °C, KMKS[AIJY 5 h (5% 1, Entry 6).

1.2 REERAMHR

TERARACTI RS A T, FRATTN % A BR B 8 A/
WA B & AT THHIE. 3R 2 Fis, &MU
BRI fl JEC ) B REAR U Mg AT 1 ) B2, PAHP S5 21 R UF i
FERAF AR a-IRARB L= P)(53%~87%). % T R
B, T mIRILENEW R, IR LT #Re LA
(1177 SEEAL R H AR 7240 2b~26(3 2, Entries 1~5). #f—
A E R I, AEZIRRIRAL, A F Y & (AR )L
R, XM R BRI ZESR, H6E VBT 1) =%
22T 7 779 2g~2h(3K 2, Entries 6, 7), M4 2T
BRI, P23 G B R (3R 2, Entry 8). fHfF—
PRI, B ROEBNERE I, 1] L 53%K)7 = R85
AR F=9) 2j(3 2, Entry 9), TAEFRATZ BT H-IE 1) S B
RFRF, MRV K RS BIAER af- A AT
7RO/ s 0 (N <3 7 I o N i R TR 0 S VAN
ZREBRIH RGPS AYE(ER 2, Entries 10~14). &),
TAT1E 2R H A iy R BRIt g SIS SRR AT S B, AE e £
AR, LA 77%I00 7 A3 B R =) (3K 2, Entry 14).
T2 R FRAT R PR R B e e BB AN i A S AR 2R, IF
3 T A b A1),

AR, BEH ZnCl /E N MEAFIFGEIER, 1%
2% R IS B[R TR & A, T FH T 1) 45 A 2 1 -5
KRB &Y. 155 2 AT R A ROV 2644 T (B T
S HH 2,6- ZIREEMEDVE N AT, 1% A
WE VAT THEFE. W3R 3 R, BB ANER R!, RPHL
REE, RMEREEIR U gt AT, 32N o- SR
4a~4e(3K 3, Entries 1~5). [FFE, AR bRt ig o Lk
ITZN, 33 B ERF=4) 483K 3, Entry 6). Kk, Z &
IR A& P A Y a- AR B ) & SR 4 1 S 1)
Fi.

%K a- X AELZ A G PR 25 2y d i — e ] 5 (1) 4
R, 1FBIRF o- B REFILIIREAL &), tedn, 1R
BATZ AT ARIE S, o-IRACBENE 2a 5% N P41
fift, WAFEIAERL) o-Z NG 2aa; S5ORFRR PG KR
AIKAR, TI1FE] o- A A LR ER 2ab (Scheme 1)1,

B, 2T 2 R0 A8 B i S AN I B R RIT 5 45 SR,
BATWIRE T iZS ST BEALEE, 40 Scheme 2 AR,
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Table 2 Reaction scope
PG . o
\ ZnBr, (0.6 equiv.), DCE, 80 °C, 5 h 2
N—=R? N R
¥ N ) |
R 1 | . (1.2 equiv.) R
’Tj Br 2
o
Entry Product Yield/% | Entry Product Yield/% | Entry Product Yield/%
MeO
o) o cl 0
Ts< Ph T
N Ts /4 Ph
1 l Br 72 6 T 77 11 o0” >N 76
n-Bu Br (.
2b 29 21
(0] 0 Br O
TS\N/lj/Ph Ts. MS\N/KW/Ph
2 ) 71 7 N 80 12 | 62
Bn Br | Br Br
2c 2h 2m
(6] 1) (0]
Tso Ph Ts. NS\N’M\T/Ph
3 '}‘ 87 8 N 68 13 | 67
Ph Br I B Br
2d 2i 2n
(0]
(0] O
Tso Ph Ts n-Hex BS\N)J\/Br
4 N 64 9 ’i‘ 53 14 | 77
Qk;/J Br Br Bn
2e 2j 20
(0] (0]
Tso Ph Bs. Ph
5 N 77 10 T 75
TBDMSO Br Br
2f 2k
“Reactions run in vials; isolated yields are reported.
(1) PhCO,H (1.5 equiv.) (1) BnNH; (1.1 equiv.) o
0 K,COj3 (1.5 equiv.) TBAI (0.2 equiv.)
Ph DMF, r.t., 10 h Ts\N Ph NEts, THF, rt., 5h MeO Ph
HO .
O.cpp (2 LiOH (1.0 equiv.) I B (2) MeONa (2.0 equiv.) NHBn
2 THF/H,0, r.t., 10 h MeOH, 60 °C, 4 h
2ab, 65%, 2 steps e eOr. 807C 2aa, 75%, 2 steps
BR 1 7= 2a LAFEAL

Scheme 1 Transformation of product 2a

A AT ZnBr, G ALHTBREEIZIRY) 1a 75
BURHEBE PR A A, MR EAR A FRZ2 0T IR S\2
REBUOME T3 B o AL BRI L TR B, P E & B
FAR R NS E IR R IAMA €, FAUKE, RImT433]
AN o-BACBENZ 2a, [ AERE 4 Zn(OH)Br.
Zn(OH)Br MI{EJEALFITEAL Y 1a AOFE9IRIR, HEAN
TSR S R A.
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2 i

LR ERNE, AT T HA PR R b
SEAL/ A OB, BLAR R B R K77 R AT B TSR E fE
WAL a-BACHI EARBEREAL 1. R, 138 BiAl
15T A JE ML A RN A D9 A 00T s KU, AT
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RO BATRYPEENE . BRI AL OV 2R
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K3 RN
Table 3 Reaction scope
PG . o 0
N R2 ZnBr, (0.6 equiv.), DCE, 80 °C, 5 h PG )K(Rz
/ N | \
R 1 | . (1.2 equiv.) Rt Cl
ITJ Br 4
o
Entry Product Yield/% Entry Product Yield/% Entry Product Yield/%
0O 0O 0
| TS\N)k(Ph s \ TS\ITIJ\(Ph o S Ns\N Ph 5
Ic Ph Cl LG
4a 4c de
0] o] (0]
2 TS\’TI " 77 4 TS\N " 73 6° BS\'}IJ\/CI 62
n-Bu Cl TBDMSOJ Cl Bn
4b 4d 4f
“Reactions run in vials; isolated yields are reported. * Using 1.2 equiv of 3c¢ as the oxidant.
first circle second circle:
0
Ts O Ts
N—==—ph TS\N)S/Ph ;N_:i:_Ph TS\NJ\(Ph
ZnBr, | B Zn(OH)Br -

2a 2a
N-oxide _ N-oxide _
3d Br k Zn(OH)Br| 3d Br ]CZn(OH)Z
H

X H,0 N 20
R iz o OzZnBr R 7 Q B o Jenem
l‘) Ph — > Ts. rPh . TS\N N Ph l) Ph o TS\N Ph . S\N X Ph
g~ O3 zner - N gr- 057> znoH I Znow I B
" Ts B ¢ /N\Ts B ¢
A
B2 FIREM SR

Scheme 2 Plausible reaction mechanism

AEER A, R+ 72 K a- s AABL AL S50 T
—FA R . Gera o s,

3 X
3.1 UES5HF

BRI LA B S JER S B 221 i Bfhr T B
I HTEEAE], BT 25 SRR A AT el "TH NMR
A BC NMR(AFRA TMS, %78 CDCL){#H] Bruker
AV-400 5 Bruker AV-500 BYRZREILHRACN &, MS
ESI-QTOF #4575 #% J5t i 3G 5 .
3.2 ZLWAHE

FWRFAT, 78 10 mL FIRKBEHEH RN 0.2
mmol HEEAZ 1, 0.12 mmol X1LEE, 0.24 mmol 2-7RALRE
ZAA 3d B 2,6- ZIRAEIE A A (Bb)A 4 mL 1,2- —& LK,
BAYISIET 80 TR 10 h. S N4h o a1 i 25 1%
A, BRREOHRY), BREVHEEENNCER L
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fig) @ VCATHEN) =20 : 1~10 : 114 55324075 H¥5 7
a-IRAREEIZ 2a~20 B, a-FAREEIZ 4a~4f.

2- YR -N- F Bk -2 2 - N- PR SR B G S 2, Tk i (2a)():
'H NMR (400 MHz, CDCLy) 6: 7.62 (d, J=8.4 Hz, 2H),
7.52~7.46 (m, 2H), 7.37~7.32 (m, 3H), 7.28 (d, J=8.0
Hz, 2H), 6.51 (s, 1H), 3.23 (s, 3H), 2.42 (s, 3H); *C NMR
(100 MHz, CDCLy) 0: 167.8, 145.3, 135.3, 134.9, 129.9,
129.3,129.1, 128.8, 127.6, 47.0, 33.7, 21.6.

2-JR-N-1E T 3-2-FK 3 N- I 28 R I 32 2, i (2b) o)
'H NMR (400 MHz, CDCLy) 6: 7.65 (d, J=8.4 Hz, 2H),
7.48~7.43 (m, 2H), 7.35~7.22 (m, 5H), 6.40 (s, 1H),
3.70 (t, J=7.6 Hz, 2H), 2.42 (s, 3H), 1.67~1.51 (m, 2H),
1.35~1.23 (m, 2H), 0.88 (t, J=7.2 Hz, 3H); °C NMR
(100 MHz, CDCLy) 6: 167.6, 145.1, 135.7, 135.3, 129.9,
129.2, 129.0, 128.8, 127.6, 47.4, 46.9, 31.1, 21.6, 19.9,
13.5.
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N-76 3295 -2- 7 Jk - N- 2R T I 35 2, 19 i (2¢)! %
'H NMR (400 MHz, CDCly) &: 7.65 (d, J=8.4 Hz, 2H),
7.32~7.19 (m, 12H), 6.05 (s, 1H), 5.10~4.97 (m, 2H),
2.40 (s, 3H); *C NMR (100 MHz, CDCl3) 6: 167.7, 145.2,
135.7, 135.4, 134.7, 129.7, 129.2, 128.9, 128.8, 128.7,
128.0, 127.9, 127.2, 49.8, 46.6, 21.6.

2-R-N,2- IR B -N- SRR TR 3k 2 Wk e (20)): 'H
NMR (400 MHz, CDCly) 6: 7.91 (d, J=8.4 Hz, 2H),
7.54~7.36 (m, 3H), 7.32 (d, J=8.4 Hz, 2H), 7.28~7.03
(m, 7H), 5.13 (s, 1H), 2.43 (s, 3H); *C NMR (100 MHz,
CDCl3) 8: 166.3, 145.3, 135.0, 134.9, 134.8, 130.4, 130.1,
129.7, 129.4, 129.3, 129.2, 128.7, 128.5, 47.5, 21.6.

N-J5 R -2- R -2- R B - N- 2R B 3 2 Tk e ()10
'H NMR (400 MHz, CDCLy) &: 7.73 (d, J=8.4 Hz, 2H),
7.45~7.38 (m, 2H), 7.34~7.23 (m, 5H), 6.13 (s, 1H),
5.90~5.78 (m, 1H), 5.25~5.21 (m, 2H), 4.48~4.40 (m,
2H), 2.42 (s, 3H); °C NMR (100 MHz, CDCl3) §: 167.2,
1452, 135.5, 135.0, 132.1, 129.7, 129.3, 129.0, 128.8,
128.1, 118.4, 48.8, 46.6, 21.6.

2-JR-N-[2-GRUT 2% — A Rk e SR 4R 5 ) £ 3 ]-2- %
FE-N-FH R IR JE 2 BRI (2f): IR EOERY. '"H NMR
(400 MHz, CDCls) 8: 7.79 (d, J=8.4 Hz, 2H), 7.40~7.27
(m, 7H), 6.34 (s, 1H), 4.08~3.77 (m, 4H), 2.44 (s, 3H),
0.90 (s, 9H), 0.08 (s, 3H), 0.07 (s, 3H); *C NMR (100
MHz, CDCLy) 6: 167.3, 145.0, 135.7, 135.3, 129.5, 129.2,
129.0, 128.7, 128.3, 62.2, 48.6, 48.3, 25.9, 21.6, 18.3,
—5.4, —5.5; IR (neat) v: 2928, 1706, 1596, 1361, 1264,
1169, 837, 739 cm '; MS (ESI) m/z: 548 (M+Na");
HRESIMS caled for C,3H;BrNNaO,SSi (M + Na+)
548.0902, found 548.0904.

2- YR -2-(4-F R 5 )-N- H 2 -N- HH R Tk T O 2 Tk i
(2g)"*): "H NMR (400 MHz, CDCL3) §: 7.66 (d, J=8.4 Hz,
2H), 7.44 (d, J=8.4 Hz, 2H), 7.37~7.26 (m, 4H), 6.48 (s,
1H), 3.24 (s, 3H), 2.42 (s, 3H); *C NMR (100 MHz,
CDCl3) 8: 167.6, 145.5, 135.2, 134.8, 133.8, 130.5, 129.9,
128.9, 127.5,45.4,33.7,21.5.

2- YR -2-(4- R R 5 )-N- H 3 - N- HH 2R Tk T 0 2 Tk i
(2h)'*:: "H NMR (400 MHz, CDCl;) d: 7.65 (d, J=8.4 Hz,
2H), 7.45 (d, J=8.4 Hz, 2H), 7.37 (d, J=8.8 Hz, 2H), 7.30
(d, J=8.4 Hz, 2H), 6.47 (s, 1H), 3.24 (s, 3H), 2.42 (s, 3H);
C NMR (100 MHz, CDCl;) d: 167.6, 145.5, 134.8, 134.3,
131.8, 130.7, 129.9, 127.4, 123.5, 45.5, 33.8, 21.5.

2- PR -N- F 2 -2-(Onf FH 2R 5k )-N- FH R Tl Tk 6 2 Tk e
(2)!: 'TH NMR (400 MHz, CDCL;) J: 7.64 (d, J=8.0 Hz,
2H), 7.37 (d, J=8.0 Hz, 2H), 7.28 (d, J=8.0 Hz, 2H), 7.14
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(d, J=8.0 Hz, 2H), 6.46 (s, 1H), 3.22 (s, 3H), 2.43 (s, 3H),
2.34 (s, 3H); C NMR (100 MHz, CDCl3) 6: 167.9, 145.3,
139.4, 135.0, 132.3, 129.9, 129.6, 129.0, 127.7, 47.1, 33.7,
21.6,21.2.

2- R -N- F 3 -N- SR B T 356 o BE % (2j): '"H NMR
(400 MHz, CDCl3) 6: 7.83 (d, J=8.4 Hz, 2H), 7.36 (d, J=
8.0 Hz, 2H), 5.07 (t, J=7.2 Hz, 1H), 3.33 (s, 3H), 2.45 (s,
3H), 2.10~1.93 (m, 2H), 1.44~1.12 (m, 8H), 0.88 (t, J=
6.8 Hz, 3H); °*C NMR (100 MHz, CDCl3) §: 169.7, 145.3,
135.3, 129.9, 127.8, 45.3, 34.8, 33.5, 31.4, 28.6, 27.1, 22.4,
21.7, 14.0.

2- Y5 -N-[(4- V3R R 5 ) il I 5k ]- V- P L -2- R 6 2 Tk e
(2K)'*:: '"H NMR (400 MHz, CDCl;) d: 7.76~7.58 (m,
4H), 7.46~7.40 (m, 2H), 7.38~7.32 (m, 3H), 6.32 (s,
1H), 3.26 (s, 3H); *C NMR (100 MHz, CDCl;) 6: 167.4,
136.8, 134.9, 132.5, 129.5, 129.4, 129.3, 129.0, 128.9,
47.1,33.8.

2- Y5 -N-[(4- FF 4 5 2R 8 il P 6 - V- FR k-2 2R Bk
ki (21 "TH NMR (400 MHz, CDCl5) §: 7.68 (d, J=8.8
Hz, 2H), 7.52~7.44 (m, 2H), 7.40~7.28 (m, 3H), 6.93 (d,
J=8.8 Hz, 2H), 6.49 (s, 1H), 3.85 (s, 3H), 3.22 (s, 3H);
3C NMR (100 MHz, CDCls) d: 167.7, 164.0, 135.3, 130.0,
129.2, 129.1, 129.0, 128.8, 114.4, 55.7, 47.1, 33.6.

2- YR -N- F B - N- F il I 3 -2- 2R 3 2 Bk (2m): TH
NMR (400 MHz, CDCl3) 0: 7.58~7.50 (m, 2H), 7.45~
7.34 (m, 3H), 6.28 (s, 1H), 3.30 (s, 3H), 3.09 (s, 3H); "°C
NMR (100 MHz, CDCly) 0: 167.9, 134.8, 129.5, 129.1,
129.0, 47.0, 40.9, 33.3.

2- Y5 -N- T - N[ (2- i 20 4% e ) T P )-2- O 0 2 T
fi(2n)*); "H NMR (400 MHz, CDCl;) 6: 8.46~8.37 (m,
1H), 7.85~7.72 (m, 3H), 7.49~7.30 (m, 5H), 5.87 (s,
1H), 3.41 (s, 3H); *C NMR (100 MHz, CDCl;) 6: 167.2,
147.8, 134.9, 134.6, 134.3, 132.4, 132.1, 129.6, 129.0,
128.8, 124.7, 47.6, 33.7.

N-TRBE-2-JR-N-[(4-TR R FE) T I 25 | £ W i (20): ¥
HEOHRY). 'TH NMR (400 MHz, CDCl;) d: 7.73~7.58
(m, 4H), 7.41~7.22 (m, 5H) 5.11 (s, 2H), 4.09 (s, 2H); "*C
NMR (100 MHz, CDCl;) 6: 166.2, 137.3, 135.4, 132.4,
129.6, 129.5, 128.9, 128.2, 127.4, 50.1, 28.5; IR (neat) v:
2922, 1702, 1573, 1364, 1265, 1170, 739 cm™'; MS (ESI)
m/z: 468 (M+Na+); HRESIMS calcd for C;sH;3Br,N-
NaO;S (M+Na") 467.8881, found 467.8880.

2- G -N- Ff 3 2- 2K B -N- B R B T 3 2 1% 1 (4)!):
'H NMR (400 MHz, CDCLy) ¢: 7.58 (d, J=8.4 Hz, 2H),
7.47~7.42 (m, 2H), 7.40~7.33 (m, 3H), 7.27 (d, J=8.0
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Hz, 2H), 3.19 (s, 3H), 2.43 (s, 3H); °C NMR (100 MHz,
CDCly) d: 167.9, 145.3, 135.1, 134.8, 129.8, 129.3, 128.9,
128.5, 127.6, 58.6, 33.5, 21.5.

N-1E T 3 -2- G -2- % JE -N- FH 2R 1 1 3 2, Tk 1% (4b):
EHEOMIRY). '"H NMR (400 MHz, CDCLy) d: 7.65 (d,
J=8.4 Hz, 2H), 7.48~7.44 (m, 2H), 7.35~7.25 (m, 5H),
6.40 (s, 1H), 3.70 (t, J=7.6 Hz, 2H), 2.42 (s, 3H), 1.67~
1.48 (m, 2H), 1.35~1.17 (m, 2H), 0.88 (t, J=7.2 Hz, 3H);
C NMR (100 MHz, CDCl;) d: 167.6, 145.1, 135.7, 135.3,
129.9, 129.2, 129.0, 128.8, 127.6, 47.4, 46.9, 31.1, 21.6,
19.9, 13.5; IR (neat) v: 2960, 1704, 1596, 1455, 1406,
1307, 1169, 734 cm ™ '; MS (ESI) m/z: 402 (M+Na"); HR-
ESI-MS calcd for CoH,,CINNaO;S (M+Na™) 402.0907,
found 402.0905.

2-5-N,2- 2R 3L -N-H DR B e 5k 2, Wt i (4e): TR T
MHPRY. 'H NMR (400 MHz, CDCly) 6: 7.91 (d, J=8.4
Hz, 2H), 7.52~7.18 (m, 8H), 7.10~6.94 (m, 4H), 5.12 (s,
1H), 2.44 (s, 2H); *C NMR (100 MHz, CDCL3) J: 166.6,
145.3, 135.1, 134.7, 134.6, 130.4, 130.3, 129.7, 129.4,
129.3, 129.2, 128.8, 128.1, 59.1, 21.6; IR (neat) v: 2925,
1715, 1596, 1488, 1366, 1265, 1173, 737 cm™'; MS (ESI)
m/z: 422 (M+Na'); HRESIMS calcd for C,H;sCIN-
NaO;S (M+Na") 422.0594, found 422.0585.

N-[2-CGRUT 2 = Rk e R S L) £ 3 )-2-F-2- R
FE-N-F RS E 3L 2 B (4d): R OCIRY). 'TH NMR
(400 MHz, CDCls) 8: 7.78 (d, J=8.4 Hz, 2H), 7.36~7.27
(m, 5H), 7.26~7.19 (m, 2H), 6.31 (s, 1H), 4.02~3.68 (m,
4H), 2.44 (s, 3H), 0.90 (s, 9H), 0.08 (s, 3H), 0.07 (s, 3H);
C NMR (100 MHz, CDCl;) d: 167.6, 145.0, 135.7, 135.0,
129.5, 129.4, 129.1, 128.4, 128.3, 62.2, 59.4, 48.3, 25.9,
21.6, 18.3, -5.5, -5.6; IR (neat) v: 2928, 1710, 1596, 1359,
1168, 1069, 836 cm '; MS (ESI) m/z: 504 (M+Na");
HRESIMS caled for C,3H;CINNaO,SSi (M + Na+)
504.1408, found 504.1405.

2- 5 -N-H - N[ (2- il 256 2 O T e 56 1-2- 2 Ok 2 Tk
Jiiz(4e)'): "H NMR (400 MHz, CDCl3) §: 8.45 (d, J=2.4
Hz, 1H), 7.90~7.69 (m, 3H), 7.50~7.31 (m, 5H), 5.84 (s,
1H), 3.36 (s, 3H); °C NMR (100 MHz, CDCLy) J: 167.4,
147.7, 135.0, 134.7, 134.0, 132.4, 132.0, 129.7, 129.2,
128.2, 124.7, 59.5, 33 4.

N-7F JE-N-[(4- 1R R R ) Bt 19 ik 1-2- S B i (46): 7%
HEOHRY). 'H NMR (400 MHz, CDCLy) 0: 7.67~7.58
(m, 4H), 7.38~7.27 (m, 5H), 5.07 (s, 2H), 4.36 (s, 2H);
C NMR (100 MHz, CDCly) d: 166.3, 137.4, 135.3, 132.6,
129.6, 129.5, 128.9, 128.2, 127.7, 50.0, 43.8; IR (neat) v:

Chin. J. Org. Chem. 2019, 39, 1102~1108

© 2019 Chinese Chemical Society & SIOC, CAS

2920, 1709, 1573, 1362, 1169, 743 cm™'; MS (ESI) m/z:
424 (M+Na"); HRESIMS caled for C;sH;3;BrCINNaO;S
(M+Na") 423.9386, found 423.9385.

4 B 47 B} (Supporting Information) 1k &4 2f, 2o,
4b~4d F 4f PIRZREILIRE G FIRE. IXLeppRl AT DL
e A F) W3 (http://sioc-journal.cn/)_E T %K.
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