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Abstract

This paper describes the synthesis of -ketosulfones and their derivatives from a-bromomethyl
ketones by a one-pot tandem method. In the solvent of ethanol and water (3:1/v:v), a-Monobro-
momethyl ketone and sodium p-toluenesulfinate were substituted to synthesize f-ketosulfone
compounds, and then sodium borohydride, hydroxylamine hydrochloride, and phenylhydrazine
were added to form f-ketosulfone derivatives. The method has the advantages of green solvent,
simple post-processing, less yield loss, wide substrate adaptability. The known compound struc-
ture was confirmed by 'H NMR analysis.
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1. 5]

PRIE A AT LA 7 T AT BEAA R (R SRS 25 2 e, 10 L B A L& e B0 1] 2]
AL TR IR AN T T LS5 Ry B 5 NE T P R 2 R L BRI, 5 s U b, T
LIEHFEN, B, 4H-MENE, FIRASCETER) p-FR3E0AE (3], R, A e VEIE TR B-R N 8
frbiE e, TR TE A WAL SEREIN AN G S SRR A, TRt DR A D A A R R O A
B (4], HATED A EDENER p-BIK, Cgewl 5| -2 259 T RERG T N80, AR e
H, 7%, HURNZERNAMGTHERGR 155 . TR DT AR AL, FEEGAR GG FIEBA
JZBINI[S], e JERSR BRI, ARER, BREGR, PO, PUNEBLEST HIV S, Ak, p-EREN
A AR A BB FAEMBOEIER) p- RN AT i [6], S-BRIART A MR R A TIE R, 0] p-Fei K [E
it ARG A S E (7] (8] R AR BA M2 M EYENE, FCamintt, FHRkiaTA
FIIR, WIS, BARMAGUERGR LG5 AT S, p-RRRNADOR 2 245% E R E G
YRGB 2 TP A B BE, I & B 2 AR S R LA R R B b ] 44 ) S B TAA 9]

ZHTHRIE R p-BHARAL S & O %, H R a- s AUHH B a- T AT S 2R B 5 0 B R B 2 A e 6
W% s BOR MRS, R SHERG, TEBEIFSE R AR %, LARA 2 il A AL p-FR B ALY
KAZEN p-BHAA[10] [117. Bilhn. FHeREALIRGE 1 4 1 10 1) ko 5 B IBE I S B R 3RS B-BR AL S [12];
SRR IGE 1 2-I% L5 55 )R WAL B S MR SRS -BRINAL S5 9(13]; AR AR IR 4 RiE 1 A
NBS /3 f-HAlR 5 WA ER AN S SR RAT -BRINAL & H(3]; e R RIS T e AL T IE R R A 4
AT ABHR NI, C-S SR E R S-BRIA[14]. SRT0, RXEERMEANTRZAHAE—LRRYE, IFHE—
SERMGIURA, BRAMARNEEIEEL, RVFMAEREHEZ], & EURRY, DA ERE
GEIFEE, DI, JPREIRAM, S, R e LA EE N TR G AR B-FHIR R AR AL B . LA
Ko TFRAH B-BRN AT AR A QDR 2 I RTE . ASCE EHl I — K =20 )OS B AR
i, SZHTEBONEML, AR RS E PR, BATERIEA R, ERR O RET A

2. SCLRERSY
2.1. (L5

'"H NMR # i1 Bruker-DMX400M HUAZ G AREACI &, CDC1; YEHF, 26 B R i B4k 2
s i e, FEENTH 400 H oM AL .

2.2. SEWFE

2.2.1. p-ERR B E R
4 27.8 mg (0.1 mmol) a-—R-1-Z% ZFAF1 26.7 mg (1.5 equiv.)fFIX%T 28 FR AN I N S MR, 7E 0

ik
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A 1 mL EtOH:H,0 (3:1/v:v), E T 50°C Fuhygh#is:, FH TLC Ml skl AR A 5¢ s 15 1k OB,
HIE IR, R A 2 ik s alifh, 153 A EBEAY R (29.9 mg, FEER 85%).

22.2. -2 EW, p-BBW. p-EFEREER

£ 5 mL RMEREF A 0.1 mmol o-—iR-1-ZKZEIF 1.5 equiv. [F%F FZRTREFRAN L )2 1 mL
EtOH:H,0 (3:1/v:v), {E 50°C FHiHE R B(TLC BRER R BERE), RERTERE, BHE=E, 1) £0CT
ARSI 1 mL Z A5 2 UM E AL N3 equiv.) BELZE S-BIRR B 58 4x, ZEBUIE T il id i 2 185 5
B, ERE ALY, 2) A 2 equiv. MEEERFE LA 1 mL ZEEFHE S 100°C RN, & B-FR R N
5E4r, WHIERR, HEAREIY. 3) A 1.5 equiv.RZEIAT | mL Z8ETHEZE 100°C N RN, & p-
AR R SE 4, AR SR, EA BRI EFY, L EFE R~ H TH NMR 37 R AE

3. SRt

—ERPE M AT T2, TR, BRI AT R I 4 BRI % S A A m I E A LA Y. X
FhJ7k, Jo IR oy B AL B R 3RS B /5 72, CHSE R T R AR E RN A R, B
BRAETIOE, JSACBRM R, FRERREUD, PR R SR R[15] [16] [17] [18]. AURBZHK W I
BB B % - ACEHZEAL A [19] [20] [21] [22], ASSCRAZR(, EHESEONEK, #it T L a-—IRH
EENEY, CEERACRER, 55 B TR R LA, B5— R g-FIRIL &9, RRAREL
R B M SRR, PR, BRI — B B A B — R A B-BAIRAT A S T

4. R E5VHE
4.1. p-ERTRIL SR B AL

4.1.1. p-ERR L AR B &tk

BATRL o-—VR-1-(4-VE R I ST E AR S SR, XA M R LSS R AR T IR (G5 1),
RIS 0] R R AR LR 1:1.5 B, MRNAE RSB AUK R, BARF=RIEAH, (HA2& M
AR H BN TE 4, (RTETG/K SBEEL 95% LB P = S0 ANEE, 7E 2-FRE-DU UMk o J L AN AR S i
(£ 1, entry 1, 2, 4, 5, 6), SIRFHEAEAIEFIN RS RIF(GE 1, entry 3), (HEERHIR T E
SREAORIVE B, AT E R SRR AR S5 R RN I BB s B 1.2 M
B¢ 1.0 MER, RNEHEKIE B ST ARG 1, entry 7, 8), B FATT SO0 OB R B 3EAT T
e RILAE SOCH RN BUR BT (. 1, entry 9, 10); ZJGFATER 1T 48 5 KB R — & LLBIE A
F, RIUELEESK 3:1 (viv) I SO FRCRIRANES AT R ek HOA KA i 70 F) S I R0 SR B 4 (2
1, entry 11, 12, 13); [k, 0.2 mmol 1) a-——¥R-1-(4-IRFKIE) ZFIENIEY) . 5T H 2K PREERENA 1.5
ME. BFAINCEESK 3:1 (viv)ik N S ) B SO 254 (5 1, entry 13).

Table 1. Optimization of conditions for one-pot synthesis of S-ketosulfone compounds

F 1. —HREG K f-EIW L SR SRR

O

]
R/M\CFbBr _ArSONa R/ﬂ\fiiif:r
R = Ar, Alk
Entry Solvent (1 ml) ArSO,Na (equiv.) Time (h) T(C) Yield® (%)
1 2-CH;-THF 1.5 12 r.t Trace
2 CH;COOC,H; 1.5 12 r.t 76
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Continued
3 CH;0H 1.5 6 r.t 86
4 H,O 1.5 12 r.t 67
5 C,HsOH (95%) 1.5 10 r.t 81
6 C,HsOH 1.5 5 r.t 80
7 C,H;OH 1.2 8 r.t 78
8 C,Hs;OH 1.0 12 r.t 76
9 C,Hs;OH 1.5 6 50 82
10 C,HsOH 1.5 7 80 80
11 C,HsOH:H,0 (1:1/v:v) 1.5 9 50 73
12 C,Hs;OH:H,0 (2:1/v:v) 1.5 7 50 78
13 C,Hs;OH:H,0 (3:1/v:v) 1.5 6 50 85

4.1.2. p-ERR K AR R
G B A 2 A i 36 P R R (RS S5+ - TR-1-(4- PR 2K 3E) 2L (0.1 mmol) VN BRAR S (1T JEE Y
PAZBERKB:1viv) (1 mDPEARBIEFR], A 1.5 equiv. R0 R LR RRAAEAT 56 A%
BAR, BHZERMNITEMR. HETARBRKER o- —EK LERF R BAER, SRM%E 2 Pian. R EaT
WeHL T, WANER T iZA R . SR BN T R T

1E 50°CHIZ%MHET,

DA, Tieiid Ee AR I
LI, A AE LA AR SR BB R I R A5 2 H AR ) (1a~ 1K) -

Table 2. Substrate expansion for one-pot synthesis of f-ketosulfones

= 2. —REE K SN SR ERYIRR

(0]

A

CH,Br

ArSO,Na (1.5 equiv.) )OJ\(}S//O
R

R = Ar, Ak

“Ar

EtOH:H,0 (3:1/viv)

50°C

O)(‘)\O/\\ S/8©\

1a75%

1e 85%

(0]

1d 65%

Nepge!

19 85%

1j 75%

©i“‘©\ M@

1b 77% 1c 67%

1 74%

1h 77% 1 73%

Qo 0
Q)bs@\
F

Sha ol

1k 60%

Yield® (%) * 3 B 77K,
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4.2. p-ERTRGTE IR S AL
4.2.1. p-ERNETEY R B R L

ETAE LR KAE R B-BRIREAL S & BT TR R, AR TR EE NG B B-BRIREAT A
WEPHAT 7RI, TEZRTHIR LGRSO FIR R B, N TIE R EN . 2Rk, SRR R IEATIR T
B-BARREAT A S R, B eI T AR R LAk, AR T — RBUE) - BN, -
ARG, FRWE 3 . L o-—1R-1-(4-B 8 F8) ZF (0.1 mmo)VE B S B Y, FEHT—
B B-BARR A b, E ke S BN Bk B R I A B A AN S BN 3 equiv AT 5 equiv. RIS
i [ B 7= R BT, DRI e AL B 24 R 3 equiv.s I X 35 R IR I (O FOR) EL O & BB 35 £ R F2 i
FIBOREEL B N F= R A AW I, 43R A 2 equiv. T 3 equiv. (% 3, entry 2, 3)F= 4%, #:E Xt
RIS B AT IR, RILBEE R S I, PR E RN, SR BRI S I B A
RLS At AR PRI 3 equiv. FIIEAGEN; AR B-H IR S St R Bk RS 00
RN 2 equiv. I ERER ¥R IHE s A2 B B- 2R IWFBRE AL G W ) B A SR Z% A 2 258 P I R PN 1.5 equiv.
(2R o

Table 3. Optimization of conditions for one-pot tandem synthesis of f-hydroxysulfone derivatives

F 3. —REBHEER f-EEMRITE N EMFHMML

i@ OHO O
- ¥
R \Ar
2
X %88 o o
R omer o IS S &
R = Ar, Alk R \Ar
3
i = ArSO,Na (1.5 equiv.), EtOH:H50 (3:1/v:v), 50 °C
ii? = NaHBy, (3 equiv.), EtOH:H,0 (5:1/v:v), 0° C F’hHN\N o 0
ii® = PANHNH, (1.5 equiv.), EtOH:H,0 (5:1/v:v), 100 °C | ii® J\/\‘s”\
ii® = NH,OH-HCI (2 equiv.), AcONa (1.5 equiv.), R 4 Ar

EtOH:H,O (5:1/v:v), 100°C

Entry NaBH, (equiv.) 2 Yield* (%) NH,OH-HCI (equiv.) 3 Yield" (%)  ArNHNH,; (equiv.) 4 Yield® (%)

1 1 55 1.5 51 1 49

2 2 64 2 62 1.3 60

3 3 72 2.5 58 1.5 63

4 5 73 3 60 2 61
BT

4.2.2. p-ERM LT IRIDIE R

T I e A 2tk e, e R A O RREAR 25 12 : 7E S0°CHIZEAE N, LLZBEERAK3:1/v:v) (1 mL)E RN RN
VR, SenN 1.5 equiv. 0 AR TS FREABEAT SR AZ UK, B R TEK. EAREEIIAN 3 equiv. AR
SN - RN E4REEIIN 2 equiv.if) NH,OH-HCl [ AER g-F500: fE4RZEAN 1.5 equiv.if)
PhNH,NH, J M A % B-2R . 5% T ANFIBURIE ) o-—IRZK LB — 44 A B B-BRIRSRAT A Wi S vt
fHL, ¥ILL AR RPN 5 3] H bR (2a~2v), 2504 4 FioR.
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Table 4. Substrate expansion for one-pot synthesis of S-ketosulfone derivatives

= 4. —IREE K f-EIRETTE L S MRIIE R

\\S/, y
N /@)V \©\ g
e L
Cl
OHo o OHO o OH
(:CVS/\[ j ©)\/\é//\ : /@)y\\ /\[j
2d 58% 2e 72% 2f 75%
Nonaot-tue) X@” |
0,
29 80% 2h 65% 2163%
OH O O oH O\\ /O (j\)OHVO\\ /O
NC/(>)y \©\ Br \©\
2j 65% 2k 70% 21 60%
\ / \N O\ /O
@)V\ S /@)V \©\ /@)V\S
3a 64% 3b 61% 3¢ 75%
‘N HO
o O N
/@)\/\\S& /@)IN\(/)\ //O
CL L
3d 63% 3e 68%
HN_ HN_ HN_
N O, /O N O O N \"y
S /@)\/\\S// /@)V\S/
o, \©\ Br \©\
4a 60% 4b 63% 4c 72%
HN _ HN _
No o o0
/@)\/\ 7 /@)V\\S//
Cl : ~ F
4d 63% 4f 66%

Yield® (%) * 3 B =%,
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5. &t

AL o-—1R-1-ZK LA N RAE ZEEFK B: vV B I 1.5 equiv. X B AR W RS ER  &

BT — R p-BARRA S, SRS AR EA . 2R ERIRFE G — B RIS B — R 5 B-BINAT
A, RN EABRIER . JR AR WA A SR, RO T MO REE. AR

f—

T R IR B p-BRANAL B4 S AT A T i

E&WE
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