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General information

ACLE.HCI and ACLH.HCI were purchased from Shanghai Arbor Chemical Co.,
Ltd. The other reagents and solvents were obtained from Sigma-Aldrich and used as
received without any further purification. All reactions were monitored by thin layer
chromatography (TLC) using commercial silica gel plates. JL-120DTH ultrasonic
bath was purchased from Shanghai J & L Science Instrument Co., Ltd. The purity was
measured by high performance liquid chromatography (HPLC) on Agilent 1,100
series. The liquid chromatographic system equipped with an ODS-3 C18 column (GL
Science Co. Ltd., 180x4.6 mm i.d., 5.0 um). Melting points were observed on YRT-3
Melting Point Tester and were uncorrected. NMR spectra were determined on Bruker
AV300 in DMSO-ds with TMS as internal standard for *H NMR (300 MHz) and *C
NMR (75 MHz), respectively. HRMS were carried out on an Agilent 6230-LC/TOF
MS mass spectrometer.

Synthesis of 4-Methoxyphenyl 7p-t-butyl-carbonylamino-3-chloromethyl-3-
cephem-4-carboxylate (4a):
20.25g  (0.05mol) p-Methoxybenzyl  7p-amino-3-chloromethyl-3-cephem4-
carboxylate hydrochloride (5a, ACLE.HCI) was dissolved into 200 mL
dichloromethane in a flask with mechanical stirring under ice cooling at 0-5°C.Then
10.2 g (0.10 mol) triethylamine was introduced into the mixture to neutralize the pH
at 7-8 for 15min before adding 10 g SiO; and 13.1 g (0.06 mol) Boc,0 into the flask
under ultrasonic bath at 0-5°C. The reaction lasted for 30 mins at room temperature.

When the raw material (5a) completely disappeared and transformed as indicated by
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TLC, the mixture was poured into 500 mL water, following by washing with brine
water for organic phase. Next, the organic phase was dried with anhydrous sodium
sulfate and the solvent was evaporated by vacuum to produce the crude product (4a).
Finally, the rude products were purified by column chromatography to obtain the pure
white amorphous powders (2.27 g, yield 96.0%). HPLC assay confirmed the purity of
4a was 98.5%. The column oven temperature was set at 295 K. The mobile phase was
consisted of methanol and deionized water (75:25, v/v) and flowed through the
column in 15 min with the flow rate of 1.0 mL/min. Photodiode array detection was
used to detect the Boc-ACLE (or Boc-ACLH) at the wavelength of 254 nm.*H and
13C NMR refer to table 3 and 4 [1]. ESI-HRMS: calcd. for Co1H24CIN,OgS ([M-H])

467.1049, found 467.1045.

Synthesis of Benzhydryl 7p-t-butoxycarbonylamino-3-chloromethyl-3-cephem-
4-carboxylate (4b):
The 4b compound was prepared according to a similar manner to that of the 4a but
using the 5b (ACLH.HCI) as raw material. The weight of purified product was 5.0 g
(yield 96.2%). The purity of 4b was 98.1%. (The HPLC method was similar to the 4a).
m.p.140-142°C (decomposed). *H NMR refer to Table 5 [2]. **C NMR (75 MHz,
DMSO-dg): 6 170.86, 165.01, 161.06, 159.34, 135.70, 130.25, 28.93, 128.16, 126.84,
126.43, 125.29, 124.83, 113.77, 67.28, 59.18, 57.96, 57.86, 55.06, 43.72, 41.55, 40.33,
26.09. ESI-HRMS: calcd. for CaH2;CIN,OsNaS ([M+Na]®) 537.1221, found

537.1243.
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Figure S1. 'NMR spectral image of Boc-ACLE
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28-XF 1H-NMR DMSO 300K AV-300
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Figure S2. 'NMR spectral image of Boc-ACLH
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XF 13C-NMR DMSO 303K AV-300
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NAME xt
i

Date 20160630

Time 2254

ROG

b
SOLVENT DMSO
NS 853
DS 0
SWH 18116841 Hz
FIDRE 0.834567 Hz
AQ 0.5652060 sec
RG 102400
ow 27 600 usac
DE 6.00 usac
TE 300.0K
D1 1.00000000 sac
dait 0.03000000 sec
mmmemneee CHANNEL 11
NUC1 130
P1 8.20 usac
PL1 -5.00 A8
SFO1 75.4763978 MHz

CHANNEL
CPDPRG2 walz1g
NUC2 1H
PCPD2 80.00 usec
P2 2.00 a8
PL12 18.00 a8
SFO2  300.1312005 MHz
Sl 68
SF 76.4677883 MHz
wow EM
ssB 0
L8 100K
GB 0
PC 1.00
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Boc-ACLH 13C-NMR DMSO 303K AV-300
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EXPNO 288
PROCHO 1
Data_ 20160517
Time 1
INSTRUM av300
PROBED 5 mm PHQN® 3wi
PULFROG zqde

™ 20280
SOLVENT OMS0

HE 1243

DS 0

SWH 18115, 941 Hz
FIDREE 0.0884567 Hz
AQ 0.5652980 soc
RG 102400

oW 27,600 usec
DE 6.00 usec
IE 300.0 x

Dl 1.00000000 =ec
dnn 0.03000000 =ec
wemmmmnn CHANNEL f1 e
NUC: 13c

Pl 6.20 usec
PL1 -5.00 da
SFOX 75.4763978 Mz
wemmmmnn CHANNEL £ sesmmmee
CPDPRG2 waltzl6
RuC2 11
PCEDZ 80.00 usec
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81 32768

SF 754677894 vaz
wow EN

888 0

LB 1.00 B2
cl 0

PC 1.00
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Qualitative Analysis Report

Data Filename XF-4 Sample Name  XF
Sample Type Sample Position Visl 23
Instrument Name Instrument 1 User Name
Acq Method 0601.m Acquired Time  6/1/2016 8:58:02 PM
IRM Calibration Status —m Method Defaultm
Comment
Sample Group Info.
Stream Name 1 Acquisition SW 6200 seriess TOF/6S00 series
Version Q-TOF B.06.01 (B6157)
User Spectra
Fragmentor Voltage Collision Energy Tonization Mode
130 (-]
1p 4 [£21 H25 CINZ O8 32 55 Soan (1t D.248-0.GE min, 20 soans] Frage 130.0V XF-d Sublract
1 452,
151 {JE21 H26 CiNZ OF G-H)-
128
14
0,791
0S4
02
ol sz asezama | [l ] ], eseesser
4“4&434&4&4&%4“4&&4#434@4&1&4&&*
.
Peak List
n?z z |Abund E h
197.06833 1391.76
265.21315 1 |5148.68
283.26442 1 J+150.53
407.0516 1 |10089.36
463.15408 1 |1837.37
467.10452 1 |17586.93 jC21 H25 CI N2 06 S | [
469.10223 1 |ss40.29 21 H25 CI N2 06 S k“_‘“L
479.14878 1 4ssad
483.09904 1 |1a709.62
485.0973 1 Js63 71
Tormuks Calculator Element Linits
C 13 25
M 2
0 g 7
[&] of 2
S o 2
N ! 3
[Formals Bt JMass [Tt Mass  JORT(ppm) _ JIon Species ____ JCalculeteanz ]
C21 25 ON206 S TRUE 468.1118) 4681122 0.82]C21 H24 CIN2 06 S 467.10491)
C24 M21 O N2 06 FALSE 4681116 468 1088) -6.03JC24 120 CI N2 06 467.10154
C21 M24 C2 N3 05 FALSE 4681119 468 1093] -5.46]C21 M23 C12 N3 08 467.10200]
— End Of Report —
< Agilest Techaslogios Page 1 of 1 Printed at: 9:04 PM on: 6/1/2016
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Qualitative Analysis Report

Data Fllename 34 Sample Name 3
Sample Type Samgie Position Vial 2
Instrument Name Irstrument 1 User Name
Acqg Method 0519-1.m Acquired Time  521/2016 3:32:27 PM
IRM Calibration Status Ses DAMethod Defauitm
Comment
Sample Group Info.
Stream Name Acguisition SW 6200 senes TOF /6500 series
Version Q-TOF B.06.01 (BE1SY)
User Spectra
Fragmentor Yoltage Colision Energy Lonization Mode
120 0 =]
w10 ¢ [C26 HEZ € N2 DB B: +E8 B (= 0.223-0. 368 i, B adts) Fraag=120.0V 2d Subaiat
144 * BX7.142%
14) 620 HE7 O N2 OB 1N+
124
14
aa
as
M-
“‘f' 50l 14781 | | | 620.10788 521554
= 40 a0 50 KD 50 5 A 0 5D 50
Counis va. Mams-In-Charga
Peak List
(W7 Z |Abund [Formula
a7s3es | 1 [a0e23016
53317359 1 |saoxsz_5 i
537.12429 1 J1480055.13 6M2TAN20SS (M+NaH+
538.127%7 1 |385627.34 627 AN2OSS (M+Na)+
§39.226 | 1 !538139 C26H27ON205 S (M+Na)+
[Element  [Min__ [Hax |
C 20|
M 20|
0 4]
N 0
G o
S

Tormula | L LT 7ot Mass __|D#T (ppen) ion Species [Cakulteddz |

26127 N2 055 TRUE TEET) T —4.11J06 H27 CI N2 Na 055 537.12214]

C2IHOCRNIONS FALSE 514.1383 514, -161)23 M CI2 NI Na O4 S 537.12263)
— End Of Report —
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