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Table 1 Instruments and Equipment
{XEREHR GO 3
DGG-9053A YRV TR X T4 R ESR AR AR
FA1104 H1 7R TR AR A ]
B11-3 BYEIRRE AR RIRMUEARAE]
ZNCL-1 BIRetl ) 145 HERRBUEAIRAR]
RE-201D ek 75K 2% IR T AR E AT
SHZ-DII FHEHEI KA 7SS TR AR E AT
HZB-16A fHllUkAL THREEREERR T ARAR]
1.1.2 ZiEA1
Table 2 &grrzﬂﬁﬁcﬁimuf{eagents
Ziahi AR Krg EFTR
N-HHE R bR Eh / iR EA R AR AR
AHIEE / LT3 A2 R FA R A E]
ST / Adamas-beta
kIR AN S3HT4t AR EZ AL ARG R A F]
TeIK IR J3Hrét AR PERE R A RR A F]
e J3H74l AR T R TIRFIH PR ]
IR T S3HTal AR R RS
ATk S3HT4ll AR R RS
ke S3HT4ll AR BEHA YRR BRAF]
TR SrHral AR TLIHE RAL PRI BR A F]
AERD S3H74l AR E 2GR AL A A R A F]
1.2 LW S, IAOK 15 mL, #&%7. TS 2~3 X, #FE DB,
LEANTCEER, TENKEERE, 28 NEAL
1.2. 1 AR o PRI LANTAHE 10 mL PERENIME 2~3 X,

£ 100 mL ZYELSHAIMAZEE 10 mL FIZKH
B 0.95mL (9.5mmol, 1.0eq) , FMA N-F%E
FiuthEREh 1.8 g (20.7mmol, 2.2 eq) FIBEREH
1.1g (13.2mmol, 14eq) . MAW;FIHIENR
HE, £ 60 °C RN 18 h,

RV, HRERELRIRER R, kY
PILAZEH ST 10 mL MBESFEHE 125 mL 73k
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HLUEETOKMERAN TR, FEITEEERISEEEE
BORFHIRYE, SRR FOEIREAAE; (FH CBFESL S,
BRASFREOFTHIRGK 2a, BIEH, (& 9)
1.2.2 SR SHEEE ) B

FREX 1.0 MEIEAN 1a #1 1.5 HEHER 2a, DA
HE 1mL iEAl, —FFmA 10 mL EES;
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NG, & ERIREEFEE L, RNV ARETE
IR ArEes L, 72 80 °CRHFERAL 4 h,

e RMARZR RS EDUFFFHTHY 100 mL Pk
i, DA B R RBE R E 1~2 UOF A,
RSN D BERERH, e 28 A an T4,
12 COAIRRE AL A

FEVET T B EATAE R AR ZE A —/ NAIRRA L 5K
W RA%ER, HIAL 10cm SRR, FIFHIE
FEFEMRERVKE, NRRERERSY 5 5, K
H ORAIREE A ST TRERR L, FFEHE L7
= BRORD,

FelAATHEE 100 mL {EIEATE, FERAGTH
- IR BRI R ERIRITHI, FARYELBRIEBLIE T4
Mo FEHIEBERRHR, BRERTEER, E5
KT WSS IE,  DAE HAR o

R & B~ IRim iR S HI A B A bt
M, SheEARARERZIEGER 3aa, BURRE
2] 0.5 mL AR, IRHAERGRBEREE,

b

2. 1.1 R &

A, N-HER bR b AR = B Sl
ML, SRR EIRE AR 2a, RG]
H
a NAEFBHIE, b NEATWHIL; TEaTHEE-CR
ZEEARALE 11 Z&fF T, KA 18 h JerIWER2)
B, (15 10)

2.1.2 IR SRR R N

AN 1a SHER 2a 5RO AR R B i
1, AR ENbE R EREIAEEA 3aa,
RGN, a WIS, b VIEEELE, c
NRBARZRIE, d NEREFMEIL; fEaTHER-CR
CERARIEL 5:1 % FF R, KA 4h JERDIEREIH bR
FeEE, (51D
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FEARIESV AR T, X5 BRI T TR,
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Figure 9 Reaction of a Nitrone with a Vinyl Sulfoxide
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Figure 11 Thin-Layer Chromatographic Analysis of Compound
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2.3 PHIRAEGE R

77¥) 3aa: (3R,4S)-4-AH k- 2-H AL-3-FRHE-TA
o1, 2- A AR T - 1,1-

HeEAR; 'THNMR (400 MHz, CDCL: ) : §
=8.11-8.00 (m, 2H) , 7.69-7.62 (m, 1H) , 7.61
-7.57 (m, 2H) , 7.53 (t, J=7.8Hz, 2H) , 7.47
-7.38 (m, 2H) , 7.39-7.33 (m, 1H) , 5.59 (d,
J=6.6Hz, 1H) , 4.87 (d, J=6.5Hz, 1H) , 2.79

(s, 3H) .
7= 3ab: (3R,4S)-4-[(2-F A HL) B AL -2-H BL-3-
REN-1,2- WA WA T J8-1,1-—
F
0]
/7

S5=0
N

o

HFEAR; 'HNMR (400 MHz, CDCL: ) : §
=7.99 (td, J=7.7, 1.8 Hz, 1H) , 7.68-7.55 (m,
3H) , 7.47-7.35 (m, 3H) , 7.34-7.28 (m, 1H),
7.21 (ddd, J=11.4, 8.4, 1.1Hz, 1H) , 5.64 (dd,
J=6.0, 2.9Hz, 1H) , 4.93 (dd, J=6.0, 1.5Hz,
1H) , 2.78 (s, 3H) , “CNMR (101 MHz, CDCl
s ) 1 8=183.4 (d, J_F-C=2.1Hz) , 161.2 (d,
J_F-C=256.5Hz) , 136.8 (d, J_.F-C=9.6Hz) ,
135.8, 131.2 (d, J_F-C=1.6 Hz) , 129.24, 129.20,
126.9, 125.1 (d, J_F-C=3.3Hz) , 123.3 (d, J_F-C
=10.8Hz) , 117.0 (d, J_F-C=23.0Hz) , 86.2,
53.8, 30.9, *FNMR (376 MHz, CDCl: ) : §=
-109.10,

779 3ac: (3R, 4S)-4-[(3-FARL) Hirk]-2- B RE-3-
REE-TAS-1,2- A WA T 0t-1,1-—

F
@)

7
5=0
N

o

HEER; 'HNMR (400 MHz, CDCL ) : §
=7.83 (dt, J=7.8, 1.3Hz, 1H) , 7.77-7.71 (m,

1H) , 7.62-7.56 (m, 2H) , 7.56-7.50 (m, 1H),
7.48-7.31 (m, 4H) , 5.55 (d, J=6.5Hz, 1H) ,
4.86 (d, J=6.5Hz, 1H), 2.80 (s, 3H) , *CNMR

(101MHz, CDCL ) : §=184.6 (d, J F-C=25
Hz) , 161.8 (d, J_F-C=250.1Hz) , 136.7 (d,
J_F-C=6.5Hz), 135.5, 131.2 (d, ]_F-C=7.8 Hz),
129.3, 126.7, 126.9, 124.5 (d, J_F-C=3.1Hz) ,
122.1(d, J_F-C=21.6Hz), 115.2 (d, J_F-C=22.9
Hz) , 82.6, 53.9, 31.3, "*F NMR (376 MHz, CDCl
s ) @ §=-110.1,

7= 3ad: (3R,4S)-4-[(4-FAFHE) Ptk -2- A BL-3-
RIS, 2 2 R T 0e-1,1-
@)
F

//

5=0

A N
\

HEE A, '"HNMR (400 MHz, CDCL ) : §
=8.17-8.01 (m, 2H) , 7.66-7.56 (m, 2H) , 7.48
-7.33 (m, 3H) , 7.20 (t, J=8.5Hz, 2H) , 5.55

(d, J=6.5Hz, 1H) , 4.85 (d, J=6.5Hz, 1H),
2.79 (s, 3H) ., ®*CNMR (101 MHz, CDCL ) :
§=184.1, 165.6 (d, J_F-C=258.4Hz) , 135.6,
1315 (d, J_F-C=9.9Hz) , 131.3 (d, J_.F-C=2.9
Hz), 129.29, 129.26, 126.8, 116.6 (d, ]_F-C=22.4
Hz) , 82.5, 53.9, 31.3, "*F NMR (376 MHz, CDCl
3 ) . 8:-101.10

779 3ae: (3R,4S)-4-[(4-F KL FiHk]-2-Fi BE-3-
ARE-INS-1,2- A R AR T Jot-1,1-

HEEAR; 'THNMR (400 MHz, CDCL ) : §
=8.04-7.93 (m, 2H) , 7.60-7.56 (m, 2H) , 7.53
-7.49 (m, 2H) , 7.47-7.34 (m, 3H) , 5.54 (d,
J=6.5Hz, 1H) , 4.84 (d, J=6.5Hz, 1H) , 2.80

(s, 3H) , °C NMR (101 MHz, CDCL ) : § =184.6,
141.8, 135.5, 133.1, 130.0, 129.8, 129.30, 129.29,
126.7, 82.5, 53.9, 31.3,

7= 3af: (3R,4S)-4-[(4-TRARFE) PR AL -2-H KE-3-

REE-INS-1,2- A AR T hot-1,1- i

www.bsjn.com/astr/zh_Hans



B-RRABREEIFTAL S5 BB T 27

Br
0

HtaFEAk; 'HNMR (400 MHz, CDCL: ) : §
=7.94-7.87 (m, 2H) , 7.74-7.64 (m, 2H) , 7.61
-7.56 (m, 2H) , 7.48-7.34 (m, 3H) , 5.53 (d,
J=6.5Hz, 1H) , 4.84 (d, J=6.5Hz, 1H) , 2.79

(s, 3H), ®*CNMR (101 MHz, CDCL: ) :§=184.8,
135.5, 133.5, 132.8, 130.7, 130.0, 129.3, 126.7,
82.5, 53.9, 31.3,

=¥ 3ah: (3R,4S)-2- B -4-[(4-HA RE R L) ok

-3 HE-108-1, 2- Wi A A A9 T He-1,1-
0]

HE K, ' HNMR (400 MHz, CDCL) : §=
8.10-7.84 (m, 2H) , 7.62-7.56 (m, 2H) , 7.46-7.40
(m, 2H) , 7.39-7.36 (m, 1H) , 7.35-7.31 (m, 2H),
557 (d, J=65Hz, 1H) , 4.86 (d, J=6.6Hz, 1H),
279 (s, 3H) , 243 (s, 3H) ,

3CNMR (101 MHz, CDCL) : §=185.1, 1464,
135.8, 132.4, 130.1, 129.2, 129.1, 128.8, 126.7, 82.6,
539, 314, 219,

729 3ai: (3R,4S)-4-[(4-F IR RL) k] -2-H
B3R B 181, 2- Wi 2 RO T be-1,1-—

MeO

HEA; 'THNMR (400 MHz, CDCL ) : §
=8.10-7.96 (m, 2H) , 7.64-7.55 (m, 2M) , 7.47
-7.32 (m, 3H) , 7.04-6.89 (m, 2H) , 5.54 (d,
J=6.6Hz, 1H) , 4.86 (d, J=6.5Hz, 1H) , 3.88

(s, 3H) , 2.79 (s, 3H) , ®CNMR (101 MHz,
CDCL ) : §=183.8, 165.1, 135.9, 131.2, 129.2,
129.1, 127.9, 126.7, 114.6, 82.4, 55.7, 53.9, 31.4.

77¥) 3aj: (3R,4S)-2-Fi -4~ (Z5-2- KL Pk ) - 3R
1081, 2- A RN T dt-1,1-—
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N

o

HE A, '"HNMR (400 MHz, CDCL ) : §
=8.57 (s, 1H) , 8.08 (dd, J=8.7, 1.9Hz, 1H),
8.05-8.01 (m, 1H) , 7.95 (d, J=8.7Hz, 1H) ,
7.89 (d, J=8.1Hz, 1H) , 7.69-7.55 (m, 3H) ,
7.49-7.35 (m, 2H) , 5.75 (d, J=6.6 Hz, 1H) ,
4.93 (d, J=6.5Hz, 1H), 2.83 (s, 3H) , *CNMR

(101 MHz, CDCL ) : §=185.5, 136.4, 135.8,
132.5, 132.3, 131.4, 130.1, 129.6, 129.4, 129.3,
129.2, 127.9, 127.3, 126.8, 123.4, 82.6, 54.0,
31.4,

7= 3ak: (3R,49)-2- B - 4-(ZE- 1B k) -3- K
F-1TAS-1,2- Wi 2RI T %2-1,1-

H&@EA; 'THNMR (400 MHz, CDCL ) : §
=9.07 (d, J=8.7Hz, 1H) , 8.27-8.02 (m, 2H),
7.90 (dd, J=8.1, 1.4Hz, 1H) , 7.74-7.54 (m,
5H) , 7.48-7.42 (m, 2H) , 7.41-7.36 (m, 1H),
5.76 (d, J=6.5Hz, 1H) , 4.94 (d, J=6.5Hz,
1H) , 2.82 (s, 3H) , "CNMR (101 MHz, CDCl
2 ) :6=187.4,135.88, 135.86, 134.1, 131.4, 130.9,
130.7, 129.3, 129.3, 129.2, 128.8, 127.1, 126.8,
125.8, 124.6, 84.1, 54.7, 31.3,

=¥ 3al: (3R,48)-2,N-—FAEL-1,1- & W 5L-3 N-
TARFL-INS-1, 24 RIS T St 4-FR %

M E{A; 'HNMR (400 MHz, CDCL) : &=
7.52-7.41 (m, 5H) , 7.40-7.33 (m, 3H) , 7.24 (d,
J=72Hz, 2H) , 478 (d, J=6.3Hz, 1H) , 4.64 (d,
J=63Hz, 1H) , 3.37 (s, 3H) , 2.69 (s, 3H) .
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Figure 13 A1H NMR Spectrum of Product 3aa
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Figure 1513C NMR spectrum of product 3ab (2-fluorophenyl)
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Figure 16 1°F NMR spectrum of product 3ab (2-fluorophenyl)
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Figure 18 13C NMR spectrum of froduct 3ac (3-fluorophenyl)
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Figure 19 1°F NMR spectrum of product 3ac (3-fluorophenyl)
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Figure 20 'TH NMR spectrum of product 3ad (4-fluorophenyl)
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Figure 21 C NMR spectrum of product 3ad (4-fluorophenyl)
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Figure 22 *F NMR spectrum of product 3ad (4- ﬂuorophenyl)

SSRS%Sﬁnhhfzﬁﬁ58392$$$33}%§ﬁﬂ@8 e
»»»»»»»»»»»»»»»»»»»»»»»»» S & ?

oond

E] 23 Fﬁ% 3ae (4-4 KK) E’Ji‘?ﬁﬁi TJ%’%LP&
Figure 23 'TH NMR spectrum of product 3ae (4-chlorophenyl)
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Figure 24 *C NMR spectrum of product 3ae (4-chlorophenyl)
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Figure 25 '"H NMR spectrum of product 3af (4-bromophenyl)
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Figure 28 3C NMR spectrum of product 3ah (4-methylphenyl)
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Figure 29 '"H NMR spectrum of product 3ai (4-methoxyphenyl)
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Figure 32 *C NMR spectrum of product 3aj (naphthalen-2-yl)
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Study on a Novel Synthetic Method for B-Sultams

SI Yu'?
(1. Zhongdida New Materials Research Institute (Jiangsu) Co., Ltd., Xuzhou 221100, Jiangsu, China; 2.
Yancheng Teachers University, Yancheng 224007, Jiangsu, China)

Abstract: This study aimed to establish a mild and convenient synthetic method for B-sultams and to
investigate the effects of substrate substituents. Aroyl-1-methyltetrazolyl sulfoxide was used as an
alkene-sulfoxide precursor and reacted with a nitrone in toluene at 80 ‘C for 4 h. The products were isolated by
column chromatography and characterized by 'H, 3C and °F NMR spectroscopy. A series of B-sultam
derivatives was obtained, and the representative yield was approximately 55%. Aromatic substrates bearing
different substituents participated in the reaction. The route features mild conditions and convenient operation
and is suitable for B-sultam synthesis and substrate expansion; however, the electronic and steric effects of
substituents require further systematic investigation.

Key words: B-sultam; aroyl-1-methyltetrazolyl sulfoxide; nitrone

www.bsjn.com/astr/zh_Hans



