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RE-201D ikt 78K 2% N AP ETERRTHE ]
SHZ-DII B K AR N AP ETERRTHE ]
HZB-16A fillvk#lL THEERREERR AR AT
1.1.2 Z5iEH
Table 2 ﬁ&%ﬁﬁ%im%eagems
25 AT AR kg AT R
N-HES R e th iR #h / iR EA R AR AT
AR / TLTE RALEIFI A IR A H]
& i / Adamas-beta
IR S S3HT4l AR E 2% F A AR A ]
TeIKREREN S3HT4l AR PEBE R AR A BR A F]
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UL S3HTal AR TR AR AR AF
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1.2 SER A B HHe AR SMLANTATR 10 mL PEAENUE 2~3 X,
FLUE B TC/KIRERIN T4 AR 2R AIE
1.2.1 AR

£ 100 mL ZYEFIEHIAZEE 10 mL FERH
B 0.95mL (9.5mmol, 1.0eq) , FEIA N-F#
FRREEhRER 1.8 g (20.7 mmol, 2.2 eq) FIRREREHA
1.1g (13.2mmol, l.4eq) o MIAREFIFHILRER
$H, £ 60 °C FFERA. 18 h,

RIVEERG, RS SRIRGERR. RS
PIA— &5t 10 mL MBI E 125 mL 73k
3k, IAOK 15 mL, #&¥%. TS 2~3 IR, #E DB
FEATEBIER, FTENKEERIEK, 28 NEE
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FOOFaE, SRR EHIRELE; (EH CREESES,
BRASEIRECTTHIREE 2a, BIAAAA, (1] 8)
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FREX 1.0 4B la 1 1.5 SER5E 2a, DA
2 1mL 99a#1, —FFmA 10 mL MEEH;
NWET, 25 EAIRZEFINES T, BRMAKRETE
IR RS, 1E 80 °CRAEPER . 4 h,
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2.3 RMESR

7% 3aa: (3R,4S)-4-AR AL 2-FARE-3- A K- 1A
o1, 2- WA AR T Ke-1,1-
O
//

s=0
N

Ol

HFEA; '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) »

74 3ab: (3R, 4S)-4-[(2-FAKE) PHk]-2-F BL-3-

KRBT, 2- A AR T %t-1,1-—

HEfA; '"HNMR (400 MHz, CDCL ) : §
=7.99 (td, J=7.7, 1.8Hz, 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, 29Hz, 1H) , 4.93 (dd, J=6.0, 1.5Hz,
1H) , 2.78 (s, 3H) . ®"CNMR (101 MHz, CDCl
» ) : 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,

729 3ac: (3R,4S)-4-[(3-5 KAL) HiAk]-2-FiL-3-
RE-INS-1, 24 A RN T he-1,1-

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

www.bsjn.com/astr/zh_Hans

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, J_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 ) 1 8=-110.1,

77 3ad: (3R,4S)-4-[(4-FAEL) etk ]-2-F 5L-3-

RIS, 20 A RASOA T %¢-1,1-—

F

HFEA; 'THNMR (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 (101MHz, CDCL ) :
§=184.1, 165.6 (d, J_F-C=258.4Hz) , 135.6,
131.5 (d, J F-C=9.9Hz) , 131.3 (d, J_F-C=2.9
Hz) , 129.29, 129.26, 126.8, 116.6 (d, J_F-C=22.4
Hz) , 82.5, 53.9, 31.3, "*F NMR (376 MHz, CDCI
3 ) . 6:-101.10

729 3ae: (3R,4S)-4-[(4-F KK Pik]-2- A 5L-3-
RIE-NS-1, 24 A R T he-1,1- i

O
Cl
/

/,
s=0
N

o

HEA; '"HNMR (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 ) :8§=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-THZRHL) B Ak -2-FR B3R
-128-1, 2-F 2R R A T hE-1,1- -

https://doi.org/10.68070/v0Orpse12



.26 - B-RE NI A HTEL & R 7T TEBF 7S

2]

HEA; '"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) , ®*C NMR (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,

Ffr@‘ 3ah: (3R,4S)-2-FH 3-4-[(4- Eﬁﬁi%)iﬁ

S3REE-1e-1,2- E‘ﬁ%%ﬁ%%ﬂﬂ* 1,1-—

& {K; 1H NMR (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=6.5Hz, 1H) , 4.86 (d, J=6.6Hz, 1H),
2.79 (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, 21.9,

P4 3ai: (3R, 49)-4-[(4-F A IEHHE) Jedk] -2-Ff
HE 3101 2- AR T 4-1,1-—

HE A, '"HNMR (400 MHz, CDCL ) : §
=8.10-7.96 (m, 2H) , 7.64-7.55 (m, 2H) , 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,

F7¥) 3aj: (3R,4S)-2-FRE-4-(Z5-2- B L) -3 R Ak

SIe-1,2-R A AR T bE-1,1-

https://doi.org/10.68070/vOrpse12

/7
5=0
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=6.6Hz, 1H) ,
493 (d, J=6.5Hz, 1H), 2.83 (s, 3H) , *CNMR

(101MHz, 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,4S)-2-FE-4-(ZE-1-5 e k)-3- K
B0 1,2- WA BAA T 9-1,1-—

HE A, '"HNMR (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
s+ ) :86=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,

7% 3al: (3R,4S)-2,N-—Hi k-1, 1- & T HE-3,N-
TORELINS-1,2- WA R AR T Ji-4-FR

F & {A; 1H NMR (400 MHz,
7.52-7.41 (m, 5H) ,
J=72Hz, 2H) ,
J=63Hz, 1H) ,

CDCL) : &=
7.40-7.33 (m, 3H) , 7.24 (d,
4.78 (d, J=6.3Hz, 1H) , 4.64 (d,
337 (s, 3H) , 2.69 (s, 3H) ,

www.bsjn.com/astr/zh_Hans
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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 Jiangsu; 2. Yancheng Teachers

University, Yancheng Jiangsu

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.

Keywords: B-sultam; aroyl-1-methyltetrazolyl sulfoxide; nitrone

www.bsjn.com/astr/zh_Hans https://doi.org/10.68070/v0rpse12



	0 引言
	1 材料与方法
	1.1 材料与设备
	1.1.1 仪器设备
	1.1.2 药品试剂
	1.2.1 硝酮的制备
	1.2.2 亚砜与硝酮的反应

	2 结果与分析
	2.1 反应过程检测
	2.1.1 硝酮的制备
	2.1.2 亚砜与硝酮的反应
	2.2 底物拓展
	2.3 产物表征结果
	2.4 核磁共振谱图

	3 讨论
	3.1 可能的反应机理
	3.2 底物取代基效应及与已有 β-磺内酰胺方法的比较

	4 结论
	参考文献

