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Copper(l) Bromide-Catalyzed for the Synthesis of Sulfoxonium Ylides

Zhang, Hongyu" Huang, Jing® Yang, Shangdong™*
(“ State Key Laboratory of Applied Organic Chemistry, Lanzhou University, Lanzhou 730000)

Abstract A simple and efficient method for the synthesis of substituted sulfoxonium ylides from diazocompounds in dime-
thyl sulfoxide was developed. It is notable that the reaction employs cheap and harmless copper(I) bromide as catalyst.
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Moreover, the mild reaction system and a wide range of substrates with high yields make the protocol very practical.
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Scheme 1 Synthesis and applications of sulfoxonium ylides
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Table 1 Optimization of conditions for the synthesis of sulfox-
onium ylide from 1a

Entry  Catalyst/mol% t/°C Solvent  Yield®/%
1 CuOTf (10) 60  DMSO Trace
2 CuCl(10) 60  DMSO 65
3 CuBr (10) 60  DMSO 80
4 Cu(OT), (10) 60  DMSO NR®
5 CuCl, (10) 60  DMSO NR®
6  Cu(OAc), (10) 60  DMSO NR®
7 Rhy(OAc), (10) 60  DMSO 71
8 AgOAc (10) 60 DMSO 35
9 AgOTf(10) 60  DMSO 56
10 AgBF,(10) 60  DMSO 51
11 AgSbF¢ (10) 60 DMSO 35
12 FeCl; (10) 60  DMSO NR®
13 none 60 DMSO NR°
14 CuBr (10) 80 DMSO 49
15 CuBr(10) 40  DMSO 73

¢ B 1a (0.3 mmol), R 3 mL, SR, NI 6 b;
P OB ONR RR A KA R

SAFEN AR AR HER ™R 2, 2g~21). XAREZ
EH T B - ik [ 6 B A (1 A2 LA Bk 5 55, AT
fEEbR R E. FET R ER, X T HRg o
PIZEIR, Ak 1 AL 2 AR R B 2 R 25 1) =
(K 2, 2m~2n). HA IR, XTI TRk
MEFA SRR A, DA &= 48 3 H b 5 (R
2, 20).

o)
N, 10 mol% CuBr —S—
- =
R “R2 DMSO, 60 °C A, @)
R OR
1 2

2 i

FRATUABL AR VR AR, ARSI T i A
&4 B F R ST A AT AR R, AT B
C5F, RBERFN, SUHEA, RYE R 2,
3t Hlck .
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Table 2 Scope of substrates for the synthesis of sulfoxonium
ylides from 1

Product R! R? Yield®/%
2a COOMe Ph 80
2b COOEt Ph 82
2¢ COOPr-i Ph 78
2d COOBu-n Ph 83
2e COOEt 2-BrCgHy 85¢
2f COOEt 2-MeC¢Hy 81
2g COOEt 4-BrCgH, 81
2h COOEt 4-CIC4H, 80
2i COOEt 4-FC4H, 83
2j COOEt 4-CF;C¢Hy 82
2k COOEt 4-MeC¢Hy 55
21 COOEt 4-MeOC4Hy Trace
2m COOEt 1-Naphthyl 61
2n COOEt 2-Naphthyl 57
20 COOEt PhCO 57
2q COOBn Ph 63

R B2 A: 1(0.3 mmol), VI3 mL, @SR PO B, S
S EE I B %L, CCDC: 1055412).

3 IEES
31 X5

SEZI6 T F s 70 P T 380 e FE Ak B ) 1 A v vk
HHATTIALFE. '"H NMR, “C NMR, “F NMR 7E & [
Bruker A& 400 MHz ZiFEIRAC 5% (%771 CDCl;,
5% DMSO-ds, Whs TMS); A 200~300 HfiE
i, JEFFFINAHER60~90 C)FM LR LB, itk Hids
(K3 5 5% F Thermo Scientific DSQ 11 4% 245 ¥¥E
5 1§ F SuperNova, Dual, Cu at zero, Eos fiT 51X, #J4f
JZBHSE H Aldrich, Acros Organics, J&K Chemicals 5%
H TCI, TR Rk b 3.
3.2 ZWHE

1E 25 mL Schlenk & H & X0 0.3 mmol FJE &AL
A 1a~1q F10.03 mmol HVRAL AR, 8 FOUHER B 6
A, ¥ 3 mL AERGF T H T ARGE G S AR N,
fE 60 ‘C M. TLC Al B, —f 5~8 h BIA 58 %
SN REER G, N LR CBs# R, P R LB
FUKEIE RFERL 3~5 &, EREKAF A H bR
fir, T ALRD ANV TG A ALAR, A JF T8 HLAE,
R ZE VAR LR, AR, s A B aiie, 5
FH b9 2a~2q.

2-FRIE-2- T AR - LR R (2a): TRF 80%.
'H NMR (400 MHz, CDCl;) d: 7.33~7.00 (m, 5H), 3.54
(s, 3H), 3.33 (s, 6H); °C NMR (101 MHz, CDCLy) ¢:
166.6, 133.7, 132.3, 128.5, 127.2, 70.2, 50.4, 43.1; HRMS
caled for C;H,505S [M+H]" 227.0664, found 227.0660.
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2- IR HE-2- T I AL - LR L BR(2b): FEER 82%.
'H NMR (400 MHz, CDCl;) 6: 7.38~7.11 (m, 5H), 4.11
(q, J=7.1 Hz, 2H), 3.40 (s, 6H), 1.20 (t, J=7.1 Hz, 3H);
C NMR (101 MHz, CDCl) d: 166.3, 133.6, 132.7, 128.3,
126.9, 70.4, 58.8, 43.2, 14.8; HRMS calcd for C,H;,0;S
[M+H]" 241.0820, found 241.0826.

2- R 2- T W B A AL IR - LR v TN R (2¢): PR R
78%. "H NMR (400 MHz, CDCL3) 6: 7.36~7.10 (m, 5H),
5.06~4.97 (m, 1H), 3.39 (s, 6H), 1.19 (d, J=6.3 Hz, 6H);
BC NMR (101 MHz, CDCl) d: 165.9, 133.5, 132.9, 128.2,
126.7, 70.6, 65.9, 43.3, 22.3; HRMS calcd for C,3H,505S
[M+H]" 255.0977, found 255.0971.

- EE - T HEEAT - LR IE T FEQd): 77 FR
83%. '"H NMR (400 MHz, CDCl;) §: 7.36~7.10 (m, 5H),
4.04 (t, J=6.7 Hz, 2H), 3.39 (s, 6H), 1.64~1.45 (m, 2H),
1.42~1.16 (m, 2H), 0.87 (t, J=7.4 Hz, 3H); "C NMR
(101 MHz, CDCly) §: 166.4, 133.5, 132.7, 128.3, 126.9,
70.4, 62.8, 43.1, 31.2, 19.3, 13.8; HRMS calcd for
C14H,,05S [M+H]" 269.1133, found 269.1130.

2-(2-IRIRHE)-2- T E AL - LR LBE (2e): TEER
85%. 'H NMR (400 MHz, CDCl;) d: 7.63 (d, J=7.9 Hz,
1H), 7.44 (d, J=7.2 Hz, 1H), 7.31~7.28 (m, 1H), 7.19~
7.15 (m, 1H), 4.25~3.91 (m, 2H), 3.68 (s, 3H), 3.10 (s,
3H), 1.14 (t, J=6.6 Hz, 3H); *C NMR (101 MHz, CDCl5)
d: 166.3, 137.1, 133.3, 132.8, 131.3, 129.6, 127.6, 69.1,
58.8,43.3,41.2, 14.9; HRMS calcd for C;,H;¢BrO;S [M+
H]" 318.9925, found 318.9930.

2-(2- ORI -2- B A AL - 2R SR (2): 7
% 81%. '"H NMR (400 MHz, CDCly) &: 7.47~6.84 (m,
4H), 4.31~3.82 (m, 2H), 3.48 (s, 3H), 3.21 (s, 3H), 2.31
(s, 3H), 1.15 (s, 3H); >C NMR (101 MHz, CDCL) o:
141.6, 135.0, 130.3, 128.3, 126.0, 68.2, 58.7, 43.1, 42.3,
20.5, 15.0; HRMS caled for Cj;3H;90sS [M + H] ©
255.0977, found 255.0972.

2-(4-R K HE)-2- T HI AT - O OB (2g): TEE
81%. 'H NMR (400 MHz, DMSO-d) 6: 7.46 (d, J=8.4
Hz, 2H), 7.17 (d, J=8.4 Hz, 2H), 3.96 (q, J=7.1 Hz, 2H),
3.47 (s, 6H), 1.09 (t, J=7.1 Hz, 3H); *C NMR (101 MHz,
DMSO-d) 6: 164.9, 135.6, 133.5, 131.2, 119.6, 70.4, 58.2,
42.5, 15.2; HRMS caled for C;,H;¢BrOsS [M+H]"
318.9925, found 318.9928.

2-(4-FREL)-2- R E AL B - 4R CR(2h): FREE
80%. '"H NMR (400 MHz, DMSO-d,) J: 7.33 (d, J=8.5
Hz, 2H), 7.23 (d, J=8.5 Hz, 2H), 3.96 (q, J=7.1 Hz, 2H),
3.47 (s, 6H), 1.09 (t, J=7.1 Hz, 3H); >*C NMR (101 MHz,
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DMSO-d) 6: 165.0, 135.3, 133.1, 131.1, 128.3, 70.3, 58.2,
42.5, 15.2; HRMS caled for C;,H;¢ClO;sS [M—i—H]+
275.0430, found 275.0425.

2-(4-FA A HE)-2- B A - LR R (21): FRE
83%. 'H NMR (400 MHz, CDCL3) 0: 7.33~7.19 (m, 2H),
7.03~6.98 (m, 2H), 4.10 (q, J=7.1 Hz, 2H), 3.40 (s, 6H),
1.19 (t, J=7.1 Hz, 3H); °C NMR (101 MHz, CDCl;) ¢:
166.2, 161.9 (d, J=246.3 Hz), 135.4 (d, J=8.1 Hz), 128 .4,
1152 (d, J=21.3 Hz), 68.8, 58.9, 43.2, 14.8; ""F NMR
(376 MHz, CDCl;) 6: —115.3 (s). HRMS calcd for
C1,HsFO5S [M+H]" 259.0726, found 259.0730.

2-(4- = LR IR - 2- R B AU - 2R L TR(2)):
=% 83%. '"H NMR (400 MHz, CDCl3) d: 7.54 (d, J=8.2
Hz, 2H), 7.43 (d, J=8.1 Hz, 2H), 4.12 (q, J=7.1 Hz, 2H),
3.47 (s, 6H), 1.22 (t, J=7.1 Hz, 3H); °*C NMR (101 MHz,
CDCly) d: 165.7, 136.6, 132.7, 127.8 (q, J=32.5 Hz),
124.9 (d, J=3.5 Hz), 124.4 (q, J=271.8 Hz), 68.9, 59.1,
43.6, 14.7, F NMR (376 MHz, CDCl3) §: —62.3 (s);
HRMS calcd for Ci3H F;05S [M+H]" 309.0694, found
309.0690.

2-(4- AL IR 3R 2- — A IR - 2R R (2Kk): =
# 55%. '"H NMR (400 MHz, CDCl;) d: 7.20 (d, J=8.1
Hz, 2H), 7.14 (d, J=8.0 Hz, 2H), 4.11 (q, J=7.1 Hz, 2H),
3.40 (s, 6H), 2.35 (s, 3H), 1.20 (t, J=7.1 Hz, 3H); C
NMR (101 MHz, CDCl;) d: 166.5, 136.8, 133.6, 129.5,
129.2, 69.9, 58.8, 43.1, 21.2, 14.9; HRMS calcd for
Ci3H,405S [M+H]" 255.0977, found 255.0973.

2-(1-2805)2- R E LB - R 4R (2m): 7= %
61%. '"H NMR (400 MHz, CDCl;) d: 7.90~7.70 (m, 4H),
7.56~7.35 (m, 3H), 4.15 (q, J=7.1 Hz, 2H), 3.43 (s, 6H),
1.21 (t, J=7.1 Hz, 3H); °C NMR (101 MHz, CDCl;) ¢:
166.3, 133.5, 132.3, 131.9, 131.7, 130.3, 127.9, 127.7,
127.5, 126.0, 125.9, 70.8, 59.0, 43.2, 14.8; HRMS calcd
for C,H1505S [M+H]" 291.0977, found 291.0972.

2-(2-2555)-2- T H R EALE - 4 4 BE(2n): R
57%. '"H NMR (400 MHz, CDCl;) o: 8.08 (d, J=7.9 Hz,
1H), 7.86 (t, J=8.8 Hz, 2H), 7.61~7.40 (m, 4H), 4.30~
3.88 (m, 2H), 3.51 (s, 3H), 3.14 (s, 3H), 1.28~0.78 (m,
3H); *C NMR (101 MHz, CDCl3) §: 135.4, 134.2, 133.0,
130.2, 128.8, 128.4, 126.5, 125.9, 125.9, 125.7, 67.4, 58.8,
42.8, 42.1, 14.8; HRMS calcd for C,¢H;s05S [M+H]"
291.0977, found 291.0971.

3-AAR3- R AR -2- T RS AR - TN IR £ BB (20): 77
# 57%. '"H NMR (400 MHz, CDCl;) 6: 7.65~7.48 (m,
2H), 7.47~7.26 (m, 3H), 3.92~3.90 (m, 2H), 3.74 (s,

1964 http://sioc-journal.cn/

© 2015 Chinese Chemical Society & SIOC, CAS

6H), 0.83 (t, J=6.6 Hz, 3H); *C NMR (101 MHz, CDCl5)
8: 190.5, 164.5, 142.1, 130.4, 127.9, 127.5, 90.2, 59.7,
43.7, 13.6; HRMS caled for C;3H,0,8 [M + H] *
269.0769, found 269.0763.

2-FHE2- T HUILEALER - ZIRTFER(2q): TEE 63%.
'H NMR (400 MHz, CDCls) &: 7.53~7.07 (m, 10H), 5.16
(s, 2H), 3.38 (s, 6H); °C NMR (101 MHz, CDCI3) o:
165.8, 137.8, 133.7, 132.5, 128.4, 128.3, 127.4, 127.2,
127.2, 70.7, 64.4, 43.1; HRMS calcd for Ci7H,005S [M+
H]" 303.0977, found 303.0981.

HBhM &L (Supporting Information) =% 2a~2q %
WERAETE EAL A 2e SR IRSE MBI, X LepRlnT
DL 7 MAS T 9 3 (http://sioc-journal.cn/)_F T %k,
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