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Abstract a-Amino amides constitute an important category of carbonyl compounds which exist in a large number of

bioactive natural and non natural molecules. In this paper, an efficient intermolecular reaction of gold carbene intermediates,

generated through gold-catalyzed intermolecular oxidation of alkynes, with primary anilines has been realized in aqueous

media. Importantly, this non-diazo approach provides a general and practical solution for the synthesis of various

functionalized a-amino amides.
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BIHE

R

1 ZER51He
1.1 RNMEBHKE

JRIEEZ 1a (0.2 mmol), K& 2a (0.4 mmol), 0.26
mmol 2-JRIEIE &, 5 mol% IPrAuNTf, 2 mL 1,2- %
ZSE(DCE) SRR N 1 2 1 VR A, F TLC sk
R, 80 CHitE XM 2 h &, KRN T4, BT ZME
T N BRI AT SR BRI 3a 7REE 70%, Bl
ZFAtLEY) 3aa HIFEERN 15%, KEEFEY) 3ab FEEN
10% (Table 1, Entry 1). F FR#BERILL, DAHLEERE 1a
AR, AT RBLZEAF AL, BRI 1a FEAN R 2% A4
RS R IR 1.

BRI, NZE R B B S AP, X B
IUEA 1.3 equiv. ISR FRIEAG R SIS 2E. W90 U,
MEAFIRIHEM 2 equiv. (BIZ BT HIRE 5045 1%, Ta-
ble 1, Entry 2)FKZE 1.3 equiv.i, F2FA THHEM T
B, AT S ALY 3aa K AEF=Y) 3ab B B £
(Table 1, Entry 2 vs Entry 1). =T, FATE MR
BV A B A S SRR 2, Bt 5 R IR A i ) R K )
EEAZ T o XoT H0 ) ke P e PR K e S S 2, 77 6 AT RS 2

i (Table 1, Entry 3). fE#E A FILLEIfE, AT MHET
T 0 4 e Ao 750 100 TC A S%of e 82 ) 52 i), P 7 3R, 244 e
Ph;P, (4-CF;C4H,)sP, BrettPhos, XPhos {F AL #EAS
FIT %R ST, S R 2 B B BRAI, &I 4 38 0
(Table 1, Entries 4~7); {H3IEH)2&, Cy-JohnPhos fit A
S TIRIFIISE I, Pkl =26 ik 3] 88%, id B4R
ORI 7K A 25 1) s )32 #8451 K K4l (Table 1, Entry 8).
RNT =B RS ZE RN RER, RATEL
Cy-JohnPhosAuNTf, AT, HARZEAHE, KILLE
alifg PLIAEFI L2tk o B B S 4 (Table 1, Entries 9, 10).
1K 2 2 BLER BIE 1% e B P 7K S5 i AR 2 b 400 1) ke P
Jiz iy s B AR Ak, AEAR AR T e AU &, HEoE %
PEA B BRAK, BRth, 5 B0 KA AR 2 b oK e B B
R R AE 4K AR &R b & A B K R S RE 4R T T
(Table 1, Entry 10).

I ERA AR, RABRANTHE T %R P&
Lo A2 2-1R e B (1.3 equiv. ) AEAEMF, EHIN 1,
- LI GBI 10 11 MIRE R, Cy-
JohnPhosAuNTTf; (5 mol%) A& fEAH, IR E 80 C,
S B [E] A 2 h (Table 1, Entry 8).

1 RBIFRAL

Table 1 Reaction conditions optimization

Ph NH, 5 mol% LAUNTf, o TS\N)OH( Ph
(- @ solvent, 80 °C, 2 h TS\N)S/Ph Lo
o Npn | : (1.3 equiv.) L N %aa
1a 2a@equiv) SN N Ts. A Ph
o \
Ph3ab
O cy O OMe " ——
C /
P/yCy PCY  meo P’%y
‘ i-Pr O Pr-i ipr O Pr.i
Pr-i .
CyrdonPhos XPhos Bret::r:os
, Yield"/%
Entry Gold catalyst Solvent (Volume ratio) 3 3aa 3ab
1 IPrAuUNTS, DCE/H,0 (1 : 1) 70 15 10
2¢ IPrAuNTf, DCE/H,0(1:1) 80 10 6
3 IPrAuNTf, DCE/H,0 (10 - 1) 73 15 7
4 Ph;PAuNT, DCE/H,0 (10 : 1) 45 13 30
5 (4-CF;C¢H4);PAUNTH, DCE/H,0 (10 : 1) 50 25 20
6 BrettPhosAuNTf, DCE/H,0 (10 : 1) 48 20 30
7 XPhosAuNTf, DCE/H,0 (10 : 1) 60 20 20
8 Cy-JohnPhosAuNTf; DCE/H,0 (10 : 1) 88 <5 <5
9 Cy-JohnPhosAuNTf, DCE 75 18 <5
10 Cy-JohnPhosAuNTf, H,O 13 <5 75

“Reactions run in vials with DCE and/or deionized water; [1a]=0.1 mol/L. * Measured by 'H NMR using diethyl phthalate as the internal standard. € 2.0 equiv. of

2-bromopyridine N-oxide was used.
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1.2 REERMHR

TEBAA IR BLZEAE T, 0 A & 1047 T
Fo. WK 2 s, B e IEAE D % EA RN E Be B 520,
B 70 45 SRR WAL D5 e R AL TR A7 I L 2 AT (3
SURIIR I, TR JLT-# e LA R 4 B0 5 147 22 5 AL Rl
FIN. ) o-Z 2EBE% 3¢~3g (Table 2, Entries 3~7); 1114
75 W B R A7 AE AL L R A () I, 72 3 B T 1%
(Table 2, Entry 2). SXJEHFFEAN RIS S LA R R0,
TIGHARR T IA R L AIBURIE s X s B = R A 4

SO, 2 PR S A (R 68 ) = R B B R T R - 2

1 (%) )72 % (Table 2, Entries 9, 10); KR4 B [F] FE
52 FL PR R M R, IR H T RE 7B 5 BRI (T
FHESI: Bs>Ts>Ms) (Table 2, Entries 1, 11, 12); #F—
Mg R BURIE R, B 50 R B S BRI A ke
B N REREAT, W oA I FE{IK(Table 2, Entry
8). ), TEAFAIAR I, A AR T ) — %
(W . IE GRS )IE AR aalR 2 B SR 2R a-Fk
Fee RN, NAR RBERBONREL, IR SRR
(1) o-Z BN G, BATHENN IR 7T e 2 bE & s 7 i —
PRNEBCATRE S A 3G 5, AT 4 (AL 77 F5 4L
1.3 ZE NS FIEIF I RE bR R 5289 52

o- B FEIE A B Ay B2 G b TR A4 T2 R
THENE . Flan, a0 r) Bl e NS
NaBH, it 7 e N AE— 4 hdk AT, BIRT 7745 3] g2 ks
FAEW) 4, 775K 55% (Scheme 1). th4F, @it —S
FLPREAR S SR AT LA 80% = 2645 BAH LY o- 2 HE R
Z54b &) 5 (Scheme 1),

(1) 5 mol% Cy-JohnPhosAuNTf,
NH, 2-bromopyridine N-oxide (1.3 equiv.)

Ms V(DCE)/V(H,0) = 10/1, 80 °C, 2 h
\
N———Ph +
PH (2) NaBH4 (10 equiv.), THF, r.t., 10 h
le 2a (2.0 equiv.)
/[OH
Ph™ "NHPh
4, 55%
o} o
MeONa (2 equiv.) Ph
MS\'T‘ Ph MeO
Ph NHPh MeOH, 60°C, 5h NHPh
3k 5, 80%

B 1 Aach R

Scheme 1  Synthetic applications
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Table 2 The reaction scope

NH, 5 mol% Cy-JohnPhosAuNTf,
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PG | VIDCE)V(H,0) = 10/1, 80°C, 2 h
N——==-R" + gaf_
/ | > R
R? L (13equiv)
1 2 (2.0 equiv.) IJ\‘PI Br
0 o
PG 1
N R
L2 HN R®
R A
3 | =
Entry Product 3 Yield/%
0
TS\N)S/Ph
! Ph HN\© 3a 85
0
Ts\N)KrPh
2 F‘,h HN 3b 67
o}
Tsw Ph
NJK(
3 Ph HN. : 3¢ 76
F
0
Ts\N)H/Ph
4 Ph HN 3d 91
: “cl
o}
TS\N)S/Ph
5 Ph HN : 3e 75
Br
0
Ts\N)KrPh
6 Bh HN F 3f 90
0
T ~N
S N)S/Ph
7 Ph HN\©/CI 3g 93
0
TS\NJK(Ph
8 (N 3h 62
http://sioc-journal.cn/ 657
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sk
Entry Product 3 Yield/%
o F
9 TS\N@ 3, 72
Ph HN\Ph
o)
10 TS\N@ 3, 85
Ph HN\Ph
o)
0 MS\N)S/Ph
b 3K, 98

(0]
Bs.
S N&Ph
12 P 31, 68

“Reactions run in vials; isolated yields are reported.
A3
2 g

Zi EPTR, FATRISEIL T 50118195 X a-Fedk
ERTEN NH SRR, PARGF BT 258 17—
FIVE BRI a-Z I B &, HIXT T &G riE
Rh, Cu, Ru %< J& 70 fif SR 5407 E i R 7205 5K,
X A bR 1 20 AR R R SR IR AR AR U
B TR S0 BRI A S HI &R ERLEY). 1AL,
R IE A RS ENET . B RERAA L O
FAFEAEI R, AR SR EARE A K a-Z 3L M
WEMIRME T — AR TIERER.

3 SEEEs
31 X5

S AR RN SR A% SR I B BT
BT w2 s BRBEAT, B2 Al o
Frati. 'TH NMR Al °C NMR(P #54 TMS, #5524 CDCls)
{4 Ff] Bruker AV-400 5Y, Bruker AV-500 Z4% 3L 4R A
5E. MS 1 ] ESI-QTOF Y i 43 3 Jof i {30 5 .
3.2 ZLWHE

FiR AT, 78 10 mL BB AR OmA 0.2
mmol A% 1, 0.4 mmol ZKf% 2, 0.26 mmol 2-JR I e %
4, 1.82 mL 1,2- & & %E, 0.18 mL /KA 5 mol%
Cy-JohnPhosAuNTf, (0.01 mmol, 8.3 mg)& AL, RE&
BI51JET 80 CIIML2 h. &5 W ok e 570, 19
BRI AR Y), IREMHEEFEEN N SR LER) -
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VCAERD =4 1~3 | D) @343 Bhrr=Y) o-2 55
fi% 3a~3l.

N,2- L 2-CRILE IE)-N-F 2Rt I 2. BE i (3a):
EEAMRY. "H NMR (400 MHz, CDCly) 6: 7.87 (d,
J=8.4 Hz, 2H), 7.51 (t, J=7.6 Hz, 1H), 7.40 (t, J=7.6
Hz, 2H), 7.31 (d, J=8.4 Hz, 2H), 7.27~7.15 (m, 3H),
7.06~6.96 (m, 4H), 6.86 (d, J=7.2 Hz, 2H), 6.65 (t, J=
7.2 Hz, 1H), 6.37 (d, J=7.6 Hz, 2H), 4.82 (d, J=7.2 Hz,
1H), 4.66 (d, J=7.2 Hz, 1H), 2.45 (s, 3H); °C NMR (100
MHz, CDCLy) d: 171.2, 145.6, 145.1, 136.1, 135.6, 134.7,
130.7, 130.3, 129.6, 129.4, 129.14, 129.11, 128.8, 128.5,
127.9, 118.4, 113.5, 60.6, 21.7; IR (neat) v: 3387 (bs),
3061, 3029, 2920, 2862, 1703 (s), 1616, 1596, 1519, 1488,
1364, 1305, 1173, 1087, 929, 696, 569 cm'. HRESIMS
caled for C,;H,4N,NaO;S (M+Na+) 479.1405, found
479.1402.

N,2- R KR -2-(4- R BL UL )-N- Y R Ts  1t M
(3b): HFHEHPIRY. "H NMR (400 MHz, CDCl;) 6: 7.86
(d, J=8.0 Hz, 2H), 7.50 (t, J=7.2 Hz, 1H), 7.39 (t, J=7.6
Hz, 2H), 7.30 (d, J=8.0 Hz, 2H), 7.26~7.14 (m, 3H),
7.00 (s, 2H), 6.85 (t, J=7.6 Hz, 4H), 6.30 (d, J=8.4 Hz,
2H), 4.79 (d, J=8.0 Hz, 1H), 4.51 (d, J=8.0 Hz, 1H), 2.45
(s, 3H), 2.16 (s, 3H); *C NMR (100 MHz, CDCl;) §:
171.3, 145.0, 143.3, 136.2, 135.6, 134.7, 130.7, 130.3,
129.6, 129.5, 129.3, 129.1, 128.7, 128.4, 127.9, 127.7,
113.8, 61.0, 21.6, 20.3; IR (neat) v: 3391 (bs), 3066, 3032,
2920, 1703 (s), 1616, 1596, 1519, 1488, 1453, 1364, 1173,
1087, 800, 696, 569 cm ~'. HRESIMS calcd for
CasHyeNoNaO;S (M+Na') 493.1562, found 493.1560.

2-(4-F R BE )R FE-N,2- IR B N- F R R 3 2 W i
(3¢): HFHOHPIRY. 'H NMR (500 MHz, CDCl;) d: 7.86
(d, J=7.5 Hz, 2H), 7.54~7.14 (m, 8H), 6.98 (s, 2H), 6.85
(d, J=6.5 Hz, 2H), 6.73 (t, J=6.5 Hz, 2H), 6.32 (s, 2H),
474 (s, 1H), 4.53 (s, 1H), 2.46 (s, 3H); *C NMR (100
MHz, CDCl;) 6: 171.1, 156.3 (d, J=235.1 Hz), 145.1,
142.0, 135.9, 135.6, 134.6, 130.6, 130.4, 129.5 (d, J=22.9
Hz), 129.1, 128.8, 128.6, 127.9, 115.5 (d, J=22.3 Hz),
1149, 114.8, 61.5, 21.7; IR (neat) v: 3380 (bs), 3063,
3035, 2926, 1702(s), 1597, 1510, 1488, 1362, 1221, 1173,
1087, 820, 696, 569 cm . HRESIMS caled for Cy;H,;F-
N,NaO;S (M+Na') 497.1311, found 497.1306.

2-(4-F R BE )R FE-N,2- IR N- F R BE 3 2 W i
(3d): FFHOIHPIRY). 'H NMR (400 MHz, CDCls) 6: 7.86
(d, J=8.0 Hz, 2H), 7.52 (t, J=7.2 Hz, 1H), 7.40 (t, J=8.0
Hz, 2H), 7.32 (d, J=8.0 Hz, 2H), 7.27~7.16 (m, 3H),

Chin. J. Org. Chem. 2015, 35, 655~661
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7.01~6.96 (m, 4H), 6.84 (d, J=7.2 Hz, 2H), 6.28 (d, J=
8.8 Hz, 2H), 4.77 (d, J=8.0 Hz, 1H), 4.68 (d, J=8.4 Hz,
1H), 2.46 (s, 3H); °C NMR (100 MHz, CDCl;) ¢: 170.9,
1453, 144.2, 135.7, 135.5, 134.6, 130.7, 130.4, 129.6,
129.4, 129.2, 128.9, 128.8, 128.7, 127.9, 123.1, 114.7,
60.8, 21.7; IR (neat) v: 3387 (bs), 2919, 2847, 1702(s),
1595, 1504, 1495, 1364, 1315, 1187, 1158, 1086, 823, 697,
544 ¢cm”!. HRESIMS caled for C,;Hy;CIN,NaO;S™ M+
Na') 513.1016, found 513.1018.

2-(A-IR IR R )-N,2- R BE-N-H 2R B 5 2 I i
(3e): HFH ORI, "TH NMR (400 MHz, CDCly) d: 7.86
(d, J=8.4 Hz, 2H), 7.53 (t, J=8.0 Hz, 1H), 7.41 (t, J=7.6
Hz, 2H), 7.33 (d, J=8.4 Hz, 2H), 7.27~7.24 (m, 2H),
7.22~7.20 (m, 2H), 7.12~7.08 (m, 2H), 7.04~6.96 (m,
2H), 6.84 (d, J=7.2 Hz, 2H), 6.24 (d, J=15.2 Hz, 2H),
4.77 (s, 1H), 2.48 (s, 3H); *C NMR (100 MHz, CDCl;) ¢:
170.8, 145.3, 144.6, 135.6, 135.5, 134.6, 131.9, 130.7,
130.5, 129.6, 129.4, 129.2, 128.9, 128.7, 128.0, 115.2,
110.2, 60.7, 21.7; IR (neat) v: 3382 (bs), 3061, 3030, 2920,
2863, 1703 (s), 1617, 1596, 1519, 1488, 1453, 1363, 1173,
1134, 1087, 929, 800, 696, 569 cm™'. HRESIMS calcd for
C,7Hy3BrN,NaO;S (M+Na™) 557.0510, found 557.0518.

2-(3-FRAHL ) FE-N,2- ORI N- H ORIl 2 2, Tk i
(3f): HFHOHPIRY. "TH NMR (500 MHz, CDCL3) J: 7.86
(d, J=8.5 Hz, 2H), 7.51 (t, J=7.5 Hz, 1H), 7.40 (t, J=
8.0 Hz, 2H), 7.31 (d, J=8.0 Hz, 2H), 7.27~7.23 (m, 1H),
7.21~7.17 (m, 2H), 7.02~6.93 (m, 3H), 6.85 (d, J=7.0
Hz, 2H), 6.32 (td, J=2.0, 8.0 Hz, 1H), 6.16 (dd, J=2.0,
8.0 Hz, 1H), 6.01 (dt, J=2.0, 11.5 Hz, 1H), 4.83 (d, J=
8.0 Hz, 1H), 4.77 (d, J=8.0 Hz, 1H), 2.45 (s, 3H); “C
NMR (125 MHz, CDCL3) d: 170.8, 163.6 (d, J=242.1 Hz),
1473 (d, J=10.5 Hz), 145.2, 135.5 (d, J=18.6 Hz), 134.5,
130.4, 130.2 (d, J=10.0 Hz), 129.6, 129.3, 129.1, 128.8,
128.7, 127.9, 109.3, 104.7 (d, J=21.2 Hz), 100.1 (d, J=
25.5 Hz), 60.4, 21.6; IR (neat) v: 3252, 3057, 2920,
1697(s), 1591, 1488, 1357, 1171, 1119, 1087, 863, 815,
567 cm '. HRESIMS calcd for C,;H,3FN,NaO;S M+
Na") 497.1311, found 497.1308.

2-(3-FUR B B FE-N,2- IR - N- HE ORIl I 2 2, Tk i
(3g): EEEIMARY). '"H NMR (400 MHz, CDCly) o: 7.87
(d, J=8.4 Hz, 2H), 7.55~7.51 (m, 1H), 7.42 (t, J=7.6
Hz, 2H), 7.34~7.22 (m, 3H), 7.21~7.18 (m, 2H), 7.01 (s,
2H), 6.93 (t, J=8.0 Hz, 1H), 6.87~6.84 (m, 2H), 6.61 (dd,
J=12, 8.0 Hz, 1H), 6.32 (t, J=2.0 Hz, 1H), 6.26 (dd, J=
2.0, 8.4 Hz, 1H), 4.76 (s, 2H), 2.46 (s, 3H); °C NMR (100
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MHz, CDCLy) d: 170.8, 146.8, 145.2, 135.5, 134.8, 134.5,
130.5, 130.1, 129.7, 129.4, 129.1, 128.9, 128.7, 128.0,
118.3, 113.0, 111.9, 60.4, 21.7; IR (neat) v: 3346, 2923,
1693 (s), 1594, 1574, 1355, 1160, 1084, 859, 813, 759,
694, 677, 563 cm'. HRESIMS calcd for C,;H,;CIN,Na-
058 (M+Na") 513.1016, found 513.1019.

N-F -2 DR BE-2- (R L B JE - N- F DR T 1 ik 2, T fi
(3h): HFHGHPIRY. "TH NMR (400 MHz, CDCly) 6: 7.47
(d, J=8.4 Hz, 2H), 7.38~7.29 (m, 5H), 7.20~7.08 (m,
4H), 6.72 (t, J=7.2 Hz, 1H), 6.63~6.61 (m, 2H), 6.07 (d,
J=5.2 Hz, 1H), 4.72 (d, J=6.8 Hz, 1H), 3.19 (s, 3H), 2.38
(s, 3H); *C NMR (100 MHz, CDCLy) ¢: 172.6, 146.1,
145.0, 136.7, 135.0, 129.7, 129.3, 129.0, 128.4, 128.1,
127.6, 118.6, 113.9, 60.6, 33.1, 21.5; IR (neat) v: 3377(bs),
3029, 2923, 2853, 1690 (s), 1601, 1499, 1355, 1167, 1085,
751, 693, 667, 548 cm '. HRESIMS calcd for CyHyoN,-
NaO;S (M+Na") 417.1249, found 417.1251.

2-(4- SRR I )-N-2RFE -2 - CREL G Ak )-N-FR R I 0k 2
ki (3i): i kY. 'TH NMR (400 MHz, CDCLs)
7.89~7.86 (m, 2H ), 7.56~7.51 (m, 1H), 7.43 (t, J=8.0
Hz, 2H), 7.32 (dd, J=0.4, 8.0 Hz, 2H), 7.07~6.99 (m,
4H), 6.91~6.83 (m, 4H), 6.70~6.63 (m, 1H), 6.39~6.32
(m, 2H), 4.81 (d, J=8.0 Hz, 1H), 4.68 (d, J=8.4 Hz, 1H),
2.47 (s, 3H); *C NMR (100 MHz, CDCl3) 6: 171.0, 161.4,
145.3(d, J=8.5 Hz), 135.5, 134.6, 132.0, 132.0, 130.7,
130.5, 129.8, 129.7, 129.4, 129.2, 118.6, 115.7 (d), 113.5,
59.8, 21.7; IR (neat) v: 3360, 3055, 2928, 2853, 1698 (s),
1601, 1507, 1489, 1358, 1223, 1173, 1087, 693, 562 cm .
HRESIMS caled for C,;H,3FN,NaO;S (M + Na ')
497.1311, found 497.1309.

N-FEHLD- (R I HE)-2-(4- FH R I ) - N- H Rt e ok 2
FkfE (3j): FRFEMEIRY). '"H NMR (400 MHz, CDCls) 4
7.89~7.86 (d, J=8.0 Hz, 2H), 7.54~7.49 (m, 1H), 7.41
(t, J=8.0 Hz, 2H), 7.33~7.30 (m, 2H), 7.06~6.96 (m,
6H), 6.76~7.73 (m, 2H), 6.65 (t, J=7.2 Hz, 1H), 6.39~
6.36 (m, 2H), 4.78 (s, 1H), 2.46 (s, 3H), 2.30 (s, 3H); *C
NMR (100 MHz, CDCLy) d: 171.3, 145.4, 145.1, 138.5,
135.6, 134.7, 132.9, 130.7, 130.3, 129.5, 129.5, 129.4,
129.2, 129.1, 127.9, 118.6, 113.7, 60.5, 21.7, 21.1; IR
(neat) v: 3346, 2920, 2844, 1698(s), 1602, 1504, 1488,
1358, 1172, 1161, 1086, 813, 753, 693, 572 cm ';
HRESIMS calcd for CosH,sN>NaO;S (M+Na') 493.1562,
found 493.1560.

N-(FF BE R L 3 )-N,2- oK FE 2 (AR ) 2 Wk i
(3k): EREOWECRY. 'H NMR (400 MHz, CDCl3) 6
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7.58~7.51 (m, 1H), 7.46~7.41 (t, J=7.6 Hz, 2H), 7.35~
7.28 (m, 3H), 7.20~7.15 (m, 2H), 7.11~7.00 (m, 4H),
6.79~7.76 (m, 1H), 6.56 (dd, J=1.2, 8.8 Hz, 2H), 4.98 (d,
J=8.4 Hz, 1H), 4.78 (d, J=7.6 Hz, 2H), 3.44 (s, 3H); °C
NMR (100 MHz, CDCly) d: 172.6, 145.7, 135.8, 133.9,
130.5, 130.4, 130.0, 129.3, 128.9, 128.7, 127.9, 118.8,
113.6, 60.8, 42.0; IR (neat) v: 3391 (bs), 3055, 3032, 2928,
2856, 1704 (s), 1601, 1504, 1454, 1357, 1319, 1266, 1159,
964, 735, 538 cm'. HRESIMS calcd for C,;HyN,NaO;S
(M+Na") 403.1092, found 403.1098.

N-(4- TR F IR R L -V, 2- — R FE2-CRE R 3 2 Wk
J31): HFHOMARY). '"H NMR (400 MHz, CDCls) 6:
7.87~7.83 (m, 2H), 7.68~7.64 (m, 2H), 7.53 (t, J=7.2
Hz, 1H), 7.42 (t, J=8.0 Hz, 2H), 7.29~7.18 (m, 3H),
7.10~6.94 (m, 4H), 6.88~6.85 (m, 2H), 6.68 (t, J=7.6
Hz, 1H), 6.38 (d, J=7.6 Hz, 2H), 4.81 (s, 1H), 4.60 (s,
1H); °C NMR (100 MHz, CDCly) §: 172.4, 145.5, 137.5,
135.8, 134.3, 132.1, 130.6, 130.6, 130.5, 129.7, 129.4,
129.2, 128.9, 128.7, 127.9, 118.7, 113.6, 60.8; IR (neat) v:
3397 (bs), 3057, 2928, 2847, 1703(s), 1601, 1573, 1367,
1162, 1085, 746, 695, 60 cm '; HRESIMS caled for
C,H, BrN,NaO;S (M+Na*) 543.0354, found 543.0352.

2-FRFED-(CRIEIE) T (4): =AM, /£ 10 mL
R JE I A AR YR I 1 mmol SR8k % 1e, 2 mmol ZE %
2a, 1.3 mmol 2-JRMLIEZEE, 9.1 mL 1,2- =5 b8, 0.9
mL 7K1 5 mol% Cy-JohnPhosAuNTf, (0.05 mmol, 41.5
mg) & HAF, RABHSET 80 C/M 2 h. RE =,
AR REIAN 15 mL THF, #8355, HEENATE
b 0.4 g, RN 10 h. BZEHRE I 10 mL K%
K, LFROERAR, KRBT, T8, ke
WA, BREEARY), REYMBESEEN MR
fig) @ VOB =4 © 1~3 114> B R 415 3% 2 iR
¥ 4. '"H NMR (500 MHz, CDCL3) d: 7.41~7.29 (m, 4H),
7.29~7.20 (m, 1H), 7.09 (t, J=7.9 Hz, 2H), 6.67 (t, J=
7.6 Hz, 1H), 6.56 (d, J=8.4 Hz, 2H), 4.49 (dd, J=6.9, 4.2
Hz, 1H), 3.92 (dd, J=11.1, 4.2 Hz, 1H), 3.82~3.66 (m,
1H); *C NMR (125 MHz, CDCly) : 147.1, 140.0, 129.1,
128.7, 127.5, 126.6, 117.8, 113.8, 67.3, 59.8.

2-RFE-2-(R AL ) TR FH TG (5): 44 R STk 45 A 1)
#U SR AT, 7810 mL AR RS R A 0.2
mmol 3k, 5 mL HEEAT 0.4 mmol H 4N, REHAET
60 ‘CIIL 5 h. Jx NG5 H 5 R e L7, fAEERREE
HORYY, IR EVHEEHEEN VLR LEE) @ V(A=
40 1~3 D15y SRR ARy 5. TH NMR (500
MHz, CDCls) d: 7.64~7.45 (m, 2H), 7.42~7.27 (m, 3H),
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7.17~7.06 (m, 2H), 6.69 (t, J=7.3 Hz, 1H), 6.56 (dd, J=
8.5, 0.9 Hz, 2H), 5.08 (d, J=5.6 Hz, 1H), 4.95 (d, J=5.0
Hz, 1H), 3.72 (s, 3H); C NMR (125 MHz, CDCl;) o:
172.3, 1459, 137.5, 129.2, 128.8, 128.2, 127.2, 118.0,
113.3, 60.7, 52.7.

HHBh# &L (Supporting Information)  1L5%) 3a~31 LA
o 4~5 WSS AR, X EeRp Rl AT DL 3% AT 9
(http://sioc-journal.cn/) _E F#k.
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