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Abstract

B-carbonyl sulfone is a kind of important organic synthesis block, and the synthesis of this kind of
compounds has been a research hotspot. In this paper, -carbonyl sulfones with different substi-
tuents were synthesized by the free radical sulfonation of enol silyl ethers with various substi-
tuted sulfonyl hydrazides in the medium of tetrabutylammonium iodide under electrochemical
conditions. Through radical addition and oxidation, eight -carbonyl sulfones with different subs-
tituents were synthesized in 55%~76% yield under the optimal conditions. The products were
characterized by NMR and MS, and the possible reaction mechanism was proposed.
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1. 5|8

LA AT T LS, BRI PUAFPUNRESE1]. that, IR LSy 2 T 5%
B BRESER LN AR 2], B-FRIEIE — R EEM G LA RIS, B2 TS AR S e
AR 2 B ReLH AH-MER Ak S A G TE PR B-FR NS =2 [3] [4] [5] [6]. [RIL, B-PRIETARAA
VI & 52 53, 5 WL T 105 R FE IR ) bl 2 R 0 1) 0 1 TRD I R R S B B 1 el 228 ) SRR
G TTRERR . R R SRS A S E[7]-[15]. B, DUBEERERE N B B2 1k
(IR ISE ) b 2 B s A4 L T B-FR IS S & [ 16]. SR, IR LE VA A A7 18 IRV 4% PR b A
WA PERAE B U SRR N EA R Bk, RSO SRR AN 5 A S0 1 (58 A B v R
Mak G BRERA T EENE L.

HLA 2 e A2 H AR A A 7, S S B A AR, I8 T G R R S A B T R ) A 5
RGN, fFESENFERBEMTRE, TR ZRENT][18]. &4, A kC s iz NHT
C-C. C-O. C-N HI C-S Bty filtn, 8 b 22 S AR ik 1K) N-S BRI SR AE iR Pt 5 FH 6, BORG 3%
PR A IR T C-S #E.

FERTHIWE T AR BEAS b, ASSCRADY T HemA s A0, R s A 2 i A vk, (AT U 5 Js ek
Tk A IR RS, FE AT NG T — RV B-BEME G RS BA BT RAT . #
AF Ta7 R i A5 AR B AL A S P 0, TR R IR

2. SCLRERSY
2.1. FENHFSRAF

Bruker-400 FAZ B ILHRAN(CDCl; REH], TMS APFR). BrukermicroTOF-Q IT % & 23 3 i 1 A% (1 A
B AT, HAASEA AL ElectraSyn2.0 (5 [H 1KA).

FEAXBIH 200~300 HAEM . IR AIE T & el IEOral, B ai A alan e A R A 7))
RIS FT 2K O AN, = R = FRBEEERERT BRI DY T S Bl B AL s HE RS A IR A A .
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2.2. SEWFE

BB RERERL AR A R 16 50 mL 83 E M = FUS A 10 mmol 2 2,824k A4+ 15 mmol
(4.5 )AL ENFT 10 mL TR 206, I T HPER N 5 min; JI 15 mmol (4.2 mL) = ZfZ#1 15 mmol (3.82
mL) = FEGURERE, T 40°CHiRE RN 12 hy FIZ G REA(TLC) M I S B2 58 45, M\ 50 mL #K7K 3K
FRie BEEMAIEREE(IS mL x 3)MEATRERG &AL, AWM a k. RmeETR, SN
Y S (AT T8 S ERRFALG 30:1), 19 BIEREAERE S A

B-ERERRU AWM A RL: T 25 mL 19 =S E R I 38.5 mg JAEEAERE 1 (0.2 mmol), 37.2 mg
L 2 (0.2 mmol), 36.9 mg VU T FAALE%(0.1 mmol), 15ml 215, BEHE, 15mm * 15 mm KA
IERR AN, SR T L9 mA HFLER 5 AN R TEA R, IREMIRIEBE, SRR, EN A
fik/ 2.8  FR AR R L 60:1) 240143 2790

1-phenyl-2-tosylethan-1-one (3aa): white solid; '"H NMR (400 MHz, CDCls) &: 7.95 (d, J = 7.6 Hz, 2H),
7.74 (d, J= 8.0 Hz, 2H), 7.60 (t, J = 7.6 Hz, 1H), 7.44 (t, J= 8.0 Hz, 2H), 7.30 (d, J = 8.0 Hz, 2H), 4.70 (s, 2H),
2.41 (s, 3H); *C NMR (100 MHz, CDCl5) &: 188.0, 145.1, 135.5, 135.4, 134.1, 129.5, 129.1, 128.6, 128.4, 63.4,
21.4; HRMS m/z (ESI) caled for C;sH,505S (M+H)" 275.3414, found 275.3423.

1-(p-tolyl)-2-tosylethan-1-one (3ab): white solid; 'H NMR (400 MHz, CDCl;) &: 7.84 (d, J = 8.0 Hz, 2H),
7.73 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 8.4 Hz, 2H), 7.25 (d, J = 8.4 Hz, 2H), 4.66 (s, 2H), 2.43 (s, 3H), 2.40 (s,
3H); °C NMR (100 MHz, CDCl;) 8:187.2, 145.2, 145.0, 135.5, 133.0, 129.4, 129.2, 129.1, 128.2, 63.2, 21.4,
21.2; HRMS m/z (ESI) caled for CsH,,05S (M+H)" 289.3684, found 289.3692.

1-(4-fluorophenyl)-2-tosylethan-1-one (3ac): white solid; 'H NMR (400 MHz, CDCl;) &: 8.01-7.97 (m,
2H), 7.73 (d, J = 8.0 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 7.17-7.11 (m, 2H), 4.65 (s, 2H), 2.42 (s, 3H); *C NMR
(100 MHz, CDCl3) 8: 186.3, 166.2 (d, J = 256.2 Hz), 145.3, 135.4, 132.0 (d, J = 2.4 Hz), 131.9, 129.6, 128.3,
116.0(d,J =22.4 Hz), 63.5, 21.4; HRMS m/z (ESI) calcd for C;sH4,0;S (M+H)" 293.0642, found 293.0638.

1-(naphthalen-2-yl)-2-tosylethan-1-one (3ad): white solid; '"H NMR (400 MHz, CDCl;) &: 8.40 (s, 1H),
8.00-7.92 (m, 2H), 7.88-7.81 (m, 2H), 7.74 (d, J = 8.0 Hz, 2H), 7.62-7.48 (m, 2H), 7.25 (d, /= 7.6 Hz, 2H), 4.81
(s, 2H), 2.34 (s, 3H); C NMR (100 MHz, CDCly) &: 188.0, 145.1, 135.5, 135.3, 133.0, 132.0, 132.0, 129.7,
129.5, 129.0, 128.5, 128.2, 127.4, 127.0, 123.6, 63.4, 21.4; HRMS m/z (ESI) calcd for C;oH;0;5S
(M+H)"325.0893, found 325.0884.

1-m-tolyl-2-tosylethanone (3af): white solid;'H NMR (400 MHz, CDCls) &: 7.75-7.73 (m, 2H), 7.71-7.65
(m, 2H), 7.38 (d, J = 7.6 Hz, 1H), 7.31 (dd, J = 17.5, 7.6 Hz, 3H), 4. 68 (s, 2H), 2. 41 (s, 3H), 2.34 (s, 3H); "°C
NMR (100 MHz, CDCl3) 6: 188.0, 145.1, 138.6, 135.6, 135.6, 135.0, 129.5, 129.3, 128.5, 128.4, 126.4, 63.3,
21.5,21.1; HRMS m/z (ESI) calcd for C;¢H;705S (M+H)" 289.0892, found 289.0883.

2-((4-methoxyphenyl)sulfonyl)-1-phenylethan-1-one (3ba): white solid; '"H NMR (400 MHz, CDCls) &:
7.94 (dd, J = 8.0, 1.1 Hz, 2H), 7.81-7.75 (m, 2H), 7.63-7.56 (m, 1H), 7.50-7.45 (m, 2H), 7.00-6.92 (m, 2H), 4.68
(s, 2H), 3.85 (s, 3H); °C NMR (100 MHz, CDCl;) &: 187.5, 163.4, 135.1, 133.5, 130.1, 129.5, 128.6, 128.1,
114.0, 63.2, 55.3; HRMS m/z (ESI) calcd for C;sH;5s0,S (M+H)" 291.0685, found 291.0693.

1-phenyl-2-((4-(trifluoromethyl)phenyl)sulfonyl)ethan-1-one (3bb): white solid; "H NMR (400 MHz,
CDCl;) &: 8.03 (d, J = 8.0 Hz, 2H), 7.90 (dd, J = 8.0, 1.2 Hz, 2H), 7.80 (d, J = 8.0 Hz, 2H), 7.65-7.60 (m, 1H),
7.46 (t, J = 8.0 Hz, 2H), 4.76 (s, 2H); °C NMR (100 MHz, CDCl;) 8:187.3, 141.5, 135.5, 135.0 (d, J = 15.8Hz),
134.0 129.0 129.0, 128.6 126.6 (q, J = 3.0 Hz), 123.0 (q, J = 268.0 Hz), 62.6; HRMS m/z (ESI) calcd for
C,5H,F505S (M+H)" 329.0453, found 329.0460.
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1-phenyl-2-(m-tolylsulfonyl)ethanone (3bc): white solid; '"H NMR (400 MHz, CDCly) & 7.91 (d, J = 7.6
Hz, 2H), 7.67 (s, 2H), 7.60 (t, J= 7.6 Hz, 1H), 7.45-7.41 (m, 4H), 4.71 (s, 2H), 2.42 (s, 3H);"*C NMR (100 MHz,
CDCly) &: 188.1, 139.5, 138.4,135.6, 135.1, 134.1, 129.0, 129.0, 128.7, 128.6, 125.5, 63.5, 21.2; HRMS m/z
(ESI) caled for C;sH;50;S (M+H)" 275.0736, found 275.0732.

3. BFR5WL
3.1. REFHHITHE

DU BERERE 12 (0.2 mmol) FEEEHEHE 2a (0.2 mmol) M)A, LAY T FEMILLE2(0.1 mmol) M AL (1) B
DNRERY, FATTERTS T AT A2 R B AR 2SRRI AR RN DA B S il P o A 28 s I8 7 R RIS MR (2 1)
B SR A X S R (£ 1, entries 1~4). MBI LLE H, THALEN &0 AR
AN AU IR A IV T R I P R s SN A RN BRI m R B
SPEFIREAT T 0%k, RIEFIHE. ZEA DMSO ¥~ R A FT FF&(E 1, entries 5~7), XuJfEE
AL B (R AR BE AR D% o B S 0 FRLREAT BT, W T R A HEURAT, RN BEAR A N 8 mA Al
12 mA I, FPERBHRHT M, 50 10 mA BB ESERHER(EE 1, entries 8~10). ), Xt MG E
BT T 52235 1, entries 11~13), 25 R IAHE & BB MR FEA R = R g . [RIE, b M 8
P B A PP T Sk oA . Z NS 10 mA B, iR RN 5 /N

Table 1. Optimization of reaction conditions

F 1 REFHHRKL

QSiMes SO,NHNH, PHHIPH(-)
N O _TABLI=10mA MO
H;C CH;CN,5h, =5 )

Entry A el H i (mA) HFE(C) PR a (%)
1 TS Zh 10 25 NRb
2 VYT SEME 25250 mol%) N 10 25 76
3 fltAk 4% (50 mol%) N 10 25 55
4 IRAL#(50 mol%) i 10 25 53
5 VU B AL £2(50 mol%) B 10 25 66
6 VU T B AL £2(50 mol%) ' 10 25 65
7 VU T B AL £2(50 mol%) DMSO 10 25 55
8 YT R H2(50 mol%) Z i 0 25 NRb
9 YT R H2(50 mol%) Z i 8 25 64
10 YT R H2(50 mol%) Z i 12 25 66
11 VU T AL £2(50 mol%) I 10 35 63
12 DU T B RAL (50 mol%) I 10 45 65
13 YT HEMUL £2(50 mol%) .l 10 15 60

3.2. BfRTHREENHR
WG R ST R AR SRR 1, entries 2), 93] 1A EE HAMEEY . BAT IR
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YIEEYEAT TOESE, S RWE 2 Pon. WRMATLLE SR BRI 0 230 A7 JCie i A R i T
BlL 22 1AL, BRREIR I IR A S, A &= A B B AR G YI(KE 2, entries 1~3); THAELRALA
IR, WEER I R A ONA(FE 2, entries 4); {HFEARALA W HL FIE A, SOwiafE LR AR (R 2,
entries 5). WAh, FERAEEMEIZRIAXS AL TCIE 2 R T2 0 2 45 FE T, RSB RERLF IR R A2 (5K 2, entries
7~8)o [FIS, FEMAHIEENS, DAt &= 3 HARr=YI(K 2, entries 6, 9). Bk, 1Z&MNAAREAR
L i) R T 1

Table 2. Investigation of substrate scope
2. RYEEMAR
OSiMe;,

- SO,NHNH, PU(+)[PY(-) R@—-/{o B
Rij/& ; R2©/ B NETLTENA S T
Z CH,CN, Sh, % & LR
1 2 §

Entry R R’ P e
! H p-CHs 3aa 76
2 p-CH; p-CH; 3ab 72
3 pF p-CH; 3ac 70
4 0-CH, p-CH; 3ad 55
5 0-Cl p-CH; 3ae trace
6 m-CH; p-CH; 3af 56
7 H p-OCH; 3ba 64
’ H p-CFs 3bb 61

’ H m-CH; 3be 58

3.3. RNEHIESHT

DALY J2 NI FER 5, RSSO BE SR A 0 S ML REATHR D o 24 SR 0.2 mmol [ i ZE 410
71 2, 2, 6, 6-VU H L WRIE SRS, N A2 23] . 25 3CHR 16, FEHHWTT A 1 B HLE: &
WSS, B T AE R A R B PR, % AR BRSO, S BUBIE I A, TR — 2P
R AN A Ak AR5, WENEE A SR SRR AR, R A AR R AR, 2 A
It 0 it = PP SRR AR It 5 45 2 H AR &4 3.

FH % B
™ r H, |
-e(\ 3 +e
I SiMegl\l/ H
2

N

0 N, 0 1 OSiMe,
R-§-NHNH—/—~ R-§*

r - SOR I

Figure 1. Plausible mechanism for synthesis of compound 3
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SR BIGER S A 1) R A 2 (R A RETBE VG A A5 BRI, S0 T SEBIL T MG I ek M A RS AT 1) 1 e 4

WRINE 1 B-FRIEINAL W o 2 SRR AE T B, IR G VERLSF s AEIRATK 261 N AP SR IRAT T
AR BRI A . IS S e R, HLRDTION R TRET, RO R
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