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Supplementary Materials: Effective Synthesis of
Nucleosides Utilizing Acetyl-Glycosyl Chlorides as
Glycosyl Donors in the Absence of Catalyst:
Mechanism Revision and Application to
Silyl-Hilbert-Johnson Reaction

Chengyuan Liang, Weihui Ju, Shunjun Ding, Han Sun and Gennian Mao

1. General

All substrates and solvents were commercially available and were purified before use. Reactions
were carried out under N2 using standard Schlenk techniques. Mass spectra were recorded on a mass
spectrometer using electron impact ionization (EI) techniques. Compounds were visualized under
UV lamp (254 nM). Column chromatography was performed on 100-200 mesh silica gel. Bruker
Avance 300 MHz and Bruker Avance 75 MHz spectrometer was used to record for 'H- and *C-NMR
respectively, using tetramethylsilane (d = 0.00) as an internal standard at 25 °C. '"H- and *C-NMR
spectra were also obtained on a Bruker Avance III 400 MHz NMR spectrometer. Mass spectra were
recorded on a mass spectrometer using electron impact ionization (EI) techniques. Analytical TLC was
carried out with plates pre-coated with silicagel 60 Fzs4 (0.25 mm thick). The identity of the products was
established by comparing their physical and spectral data with those of reported compounds.

2. Analysis Data
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3a: (2R,3R 4R ,5R)-2-(acetoxymethyl)-5-(5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)tetrahydrofuran-
3,4-diyldiacetate. 'H-NMR (300 MHz, CDCls, 303 K) 6: 8.937 (1H, s), 7.102 (1H, d, ] =7.5 Hz), 6.088 (2H,
d,J=7.5Hz),5.462 (1H, d, J=7.8 Hz), 5.362 (1H, d, | =7.6 Hz), 4.358 (1H, s ), 4.228 (1H, s), 2.346-2.079
(12H, m); BC-NMR (75 MHz, CDCls, 303 K) &: 170.259, 163.775, 150.459, 136.571, 110.309, 96.571,
81.608, 71.608, 64.966, 21.608, 20.453, 9.356; HRMS (ESI) for (M + Na)*: caled. 407.3380, found 407.3382.
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3b: (2R 3R 4R,5R)-2-(acetoxymethyl)-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yDtetrahydrofuran-3,4-diyldiacetate.
"H-NMR (300 MHz, CDCls, 303 K) o: 8.782 (1H, s), 7.402 (1H, d, ] = 7.4 Hz), 6.048 (1H, d), 5.816 (1H,
d, J=7.4 Hz), 5.346 2H, d, ] = 7.6 Hz), 4.324 (3H, m, ] = 7.4 Hz), 2.099-2.066(9H, m); *C-NMR (75
MHz, DMSO-ds, 303 K) &: 170.188, 163.303, 150.803, 140.200, 102.403, 96.898, 81.808, 75.336, 62.209,
20.898; HRMS (ESI) for (M + H)*: calcd. 371.6114 , found 371.6115.
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3¢:  (2R,3R4R,5R)-2-(acetoxymethyl)-5-(5-fluoro-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yDtetrahydrofuran-
3,4-diyldiacetate. 'H-NMR (300 MHz, CDCls, 303 K) o: 10.005 (1H, s), 8.105 (1H, s), 6.468 (1H, d, J]=7.5
Hz), 6.298 (1H, d, ] = 7.5 Hz), 5.575-5.346 (2H, m, | = 7.4 Hz), 4.364-4.250 (2H, m, | = 7.8 Hz), 2.096—
2.041 (9H, m); BC-NMR (75 MHz, DMSO-de) d: 170.188, 158.303, 150.803, 140.200, 128.803, 96.898,
81.808, 75.336, 62.209, 20.898; HRMS (ESI) for (M + Na)*: calcd. 411.1109, found 411.1121.
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3d: (2R,3R4R,5R)-2-(acetoxymethyl)-5-(4-amino-2-oxopyrimidin-1(2H)-yDtetrahydrofuran-3,4-diyldiacetate.
"H-NMR (300 MHz, CDCls, 303 K) &: 8.059 (1H, s), 6.785 (2H, s), 6.325 (1H, d), 6.285 (1H, d), 5.342—
4902 (3H, m, | = 7.8 Hz), 4.339-4.018 (2H, m, | = 7.6 Hz), 2.131-2.059 (9H, m); *C-NMR (75 MHz,
DMSO-ds, 303 K) &: 170.369, 165.337, 155.497, 143.535, 95.995, 94.020, 81.990, 75.525, 74.073, 62.243,
21.382; HRMS (ESI) for (M + H)*: calcd. 370.2413 , found 370.2415.
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3e: (2R, 3R 4R, 5R)-2-(acetoxymethyl)-5-(2-oxopyridin-1(2H)-yDtetrahydrofuran-3,4-diyldiacetate. '"H-NMR
(300 MHz, CDCls, 303 K) d: 8.030 (1H, s), 7.507 (1H, m, | = 7.3 Hz), 7.093 (1H, d), 6.493 (2H, m, [=7.3
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Hz), 5.161 (1H, t, ] = 7.6 Hz), 4.972-4.925 (2H, m, ] = 7.6 Hz), 3.761-3.581 (2H, m, ] = 7.8 Hz), 2.020-1.835
(9H, m); *C-NMR (75 MHz, CDCl;, 303 K) &: 170.937, 160.948, 140.936, 140.635, 134.955, 106.605, 94.241,
82.159, 70.936, 70.848, 62.506, 20.828, 20.605; HRMS (ESI) for (M + H)*: caled. 354.3240, found 354.3242.
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3f: (2R 3S5,4S,5R)-2-(acetoxymethyl)-5-(2-amino-6-chloro-9H-purin-9-yl)tetrahydrofuran-3,4-diyldiacetate.
'H-NMR (300 MHz, CDCls, 303 K) d: 8.120(1H, s), 6.242 (2H, s), 5.342-5.218 (2H, m, | = 7.3 Hz), 4.902
(1H, d, J=7.4 Hz), 4.380-4.080 (2H, m, ] = 7.4 Hz), 2.171-2.059 (9H, m). *C-NMR (75 MHz, CDCls, 303
K) 8:170.084, 159.684, 148.024, 148.004, 131.565, 95.491, 81.540, 71.455, 72.5, 20.307; HRMS (ESI) for (M
+ Na)*: calcd. 450.7964, found 450.7966.
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3g: (2R,3R4R,5R)-2-(acetoxymethyl)-5-(1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahydro-9H-purin-9-ytetrahydrofuran-
3,4-diyldiacetate. 'H-NMR (300 MHz, CDCls, 303 K) &: 8.120 (1H, s), 6.780 (1H, d, ] = 8.1 Hz), 5.342—
5.218 (2H, m, | = 7.4 Hz), 4.902 (1H, s), 4.389-4.080 (2H, m, ] = 8.1 Hz), 3.449-3.349 (6H, m, [ =7.4 Hz
), 2.136-2.059 (9H, m); BC-NMR (75 MHz, DMSO-ds, 303 K) o: 170.627, 151.585, 150.538, 135.038,
107.238, 88.208, 80.223, 73.181, 72.203, 62.039, 29.939, 28.935, 19.981, 19.039; HRMS (ESI) for (M + H)*:
calcd. 439.3887, found 439.3889.
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3h: (2R,3R,4S5,5R,6R)-2-(acetoxymethyl)-6-(5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)tetrahydro-
2H-pyran-3,4,5-triyl triacetate. 'H-NMR (300 MHz, CDCls, 303 K) d: 8.336(1H, s), 7.118 (1H, d, = 1.2
Hz), 5.841 (1H, d, ] = 8.9 Hz), 5.541-5.520 (2H, m, | = 7.9 Hz), 4.192-4.055 (2H, m), 2.094-1.697 (15H,
my); BC-NMR (75 MHz, DMSO-ds, 303 K) &: 170.627, 162.585, 150.538, 110.238, 85.208, 75.223, 66.123,
63.439, 62.039, 20.519. 19.039, 14.123; HRMS (ESI) for (M + H)*: calcd. 457.4007, found 457.4010.
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3i: (2R,3R,4S5,5R,6R)-2-(acetoxymethyl)-6-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)tetrahydro-2H-pyran-
3,4,5-triyl triacetate. 'H-NMR (300 MHz, CDCls, 303 K) &: 9.161 (1H, s), 9.396 (1H, d), 7.412 (1H, d, | =
8.2 Hz), 5.831 (2H, d), 5.581 (1H, s), 5.283-2.208 (2H, m, ] = 8.1 Hz), 4.280-4.158 (3H, m, ] = 7.5 Hz),
2.139-2.007 (12H, m); ®C-NMR (75 MHz, DMSO-ds, 303 K) d: 170.445, 170.133, 170.016, 163.045,
150.845, 140.736, 102.436, 86.261, 72.223, 71.942, 69.161, 68.515, 20.774, 20.382; HRMS (ESI) for (M +
Na)*: calcd. 465.3741, found 465.3743.
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3j:  (2R,3R4S,5R,6R)-2-(acetoxymethyl)-6-(5-fluoro-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)tetrahydro-
2H-pyran-3,4,5-triyl triacetate. 'H-NMR (300 MHz, CDCls, 303 K) d: 10.581 (1H, s), 7.604 (1H, d), 6.117
(1H, d), 5.313-5.248 (2H, m), 4.380-4.117 (4H, m, | =7.8 Hz), 2139-2.007 (12H, m); *C-NMR (75 MHz,
DMSO-ds, 303 K) d: 170.434, 158.124, 150.372, 140.407, 127.937, 86.209, 74.327, 67.084, 66.962, 64.089,
63.609, 20.104, 20.099; HRMS (ESI) for (M + Na)*: calcd. 483.3645, found 483.3647.
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3k: (2R, 3R4S5,5R,6R)-2-(acetoxymethyl)-6-(4-amino-2-oxopyrimidin-1(2H)-yDtetrahydro-2H-pyran-3,4,5-triyl
triacetate. 'H-NMR (300 MHz, CDCls, 303 K) d: 8.032 (1H, d), 6.361 (2H, s), 6.144 (1H, d), 6.036 (2H, d,
J=7.8 Hz), 5.352 (1H, s), 5.159 (1H, d), 4.275-3.926 (2H, m, | =7.8 Hz), 2.016-1.861 (12H, m); *C-NMR
(75 MHz, DMSO-ds, 303 K) 6: 170.369, 165.337, 155.497, 143.535, 94.020, 90.995, 90.673, 87.523, 65.525,
64.073, 15.382; HRMS (ESI) for (M + Na)*: calcd. 464.3893, found 464.3899.
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3l:  (2R,3R45,5R,6R)-2-(acetoxymethyl)-6-(2-oxopyridin-1(2H)-yl)tetrahydro-2H-pyran-3,4,5-triyl  triacetate.
H-NMR (300 MHz, CDCls, 303 K) d: 8.271 (1H, d), 8.163 (1H, d), 7.745-7.716 (1H, t), 6.161 (1H, s),
6.091 (1H, s), 5.330-5.013 (4H, m, | = 7.9 Hz), 4.331-4.050 (2H, m, | = 8.0 Hz), 2.176-1.975 (12H, m);
BC-NMR (75 MHz, DMSO-de, 303 K) : 170.260, 160.721, 139.384, 137.023, 132.421, 110.721, 102.260,
91.319, 77.052, 63.575, 62.887, 62.044, 21.574, 20.863; HRMS (ESI) for (M + H)*: calcd. 426.3866, found
426.3867.

4. Capecitabine
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Capecitabine

1H-NMR (300 MHz, DMSO-ds, 303 K) d: 8.04(1H, s), 5.66(1H, d), 5.42 (1H, m, ] = 7.5 Hz), 5.06 (1H, m,
J=7.5Hz), 4.07 (1H, m), 3.82 (1H, m, ] = 7.4 Hz), 3.66 (2H, m, ] = 7.4 Hz), 3.49 (2H, s), 2.50 (2H, m),
1.65 (4H, m), 1.32 (3H, m), 0.9 (3H, m); 3C-NMR (75 MHz, DMSO-ds, 303 K) &: 160.60, 155.17, 154.04,
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126.02, 100.63, 99.20, 85.28, 79.20, 74.04, 65.38, 27.85, 27.39, 21.73, 18.23, 13.82; HRMS (ESI) for (M +

H)*: caled. 360.2501, found 360.2504.
5. Hydrogen Spectrum

5.1. H-NMR of 3a
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5.2. H-NMR of 3b
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5.3. H-NMR of 3¢

LCY091211-2 HI-NMR CDCL3 303K AV-300
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5.5. H-NMR of 3e
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5.7. H-NMR of 3g

LCY091007 HI-NMR CDCI3 303K AV-300
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5.8. H-NMR of 3h
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5.9. H-NMR of 31
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5.10. H-NMR of 3j
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GB 0
BC 1.00

10 9 8 7

. B

L e

7

S
AT o

16N\

25395
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5.11. H-NMR of 3k

LCY091215 CDCL3 H-NMR 303K AV-300

oo o e Gow LMmoBVon-w BowNO M~ o
™Mo o Demr 0o - UM @@ T "R RMOW =3
[=N-1 ~ M- oo Mo NN AAAN oo Q'
o @ ~ ©w o Wmn  wwwssmoon i id e oot o i etk Sl bt ek
- NAME LCY091215
EXPNO ;?
PROCNO 1
F2 - Acquisition Parameter
P Date 20131106
N &
Time
INSTRUM spect
Xon PROBHD 5 mm QNP 1E/13
| PULPROG zg30
TD 32768
W % SOLVENT cpel3
seg NS 16
a DS 1
SWH 6188.119 Hz
i FIDRES 0.188846 Hz
Aco. AQ 2.6477044 se
oac RG :
bW 80.800 us
3k DE 7.00 us
TE 00.0 K
Dl 2.00000000 se
DO 3
it CHANNEL £1 somisemss
NUC1 18
Fl 13.70 us
L1 -1.00 dB
SFOL 300.1318534 MH
¥2 - Processing parameters
sI 8
SF 300.1300416 M
WD £
ssB 0
LB 0.30 Hz
GB 0
BC 1.00
T T T T T T T T T
8.5 8.0 15 7.0 6.5 6.0 5.5 5.0 4.5 . . 3.0 2.5 2 0 1.5 1.0 0.5 ppm
jil JLIA i |
A L8] RN A %ﬁm\'
1= ‘Dlj‘a - ‘r\ e c-—:-—lc.ar—imc‘
It ledf j=01 Fleleic lciclciciolsic! shallatoala]

5.12. H-NMR of 31

LCY091011 HI-NMR CDCI3 303K AV-300

n o on o
Moo~ =1
cocmo =3
@i = o ©
1 ‘ 1) | Current Data Parameters
NN}‘W \\\W | NAME LCY091011
| EXPNO 1
PROCNO 1
| F2 - Rcquisition
| Date 20
=y H Time™
| | INSTRUM
PROBHD 5 mm QNP 1h/’i3
BULPROG zg30
™D 32768
SOLVENT coel3
NS 16
DS 1
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.5477\]44 se
RG
oW BU BDD us
DE us
TE 300 O K
D1 1.00000000 se
TDO 1
CHANNEL
300. 131553" MH
F2 - Processing parameters
51 32768
SE 300.1300167 ME
WDW ™
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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5.13. H-NMR of Capecitabine

o uet 0 s a2 o uCeleg wonm .,
Q 0w 000N MO OOURET 0L O S TRy
o T R ITTTTRTY )T o S o U T L ] MU e e
[IAVS [ N B R P [ I A B = [T T ————
o]
O)\NH
F\ﬁi HiEe08
H,C N~ ™0
O\f .
OH OH <08
Capecitahine !

6. Carbon Spectrum

6.1. C’3-NMR of 3a

CNMR-LCY20111107-2 CDCI3 303K C13-NMR AV300

BRUKER
)

OAc  OAc

3a
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6.2. C1-NMR of 3b

CNMR-LCY20111126-3 DMSO 303K CI13-NMR AV300

BRUKER
e e

- T T -y sadeian | T
180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 ppm

6.3. C3-NMR of 3¢

CNMR-LCY20111126-3 DMSO 303K CI13-NMR AV300

180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 ppm
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6.4. C1-NMR of 3d

CNMR-LCY20111124-6 DMSO 303K CI3-NMR AV300 (‘)ﬂ
B

PROCNO 1

/

o~ oy n n o
o wm m oo
e o o @ o & & ar P P
Jue - » o & bo & el @
o n n m g > x iy i Koy .
~ w = - o< o -
¢ n 22
i - = il o ©e 9 - N Current Data Par
‘ | 1 ] ] | NAME CNMR-LC 6
| | | ‘ EXPNO
‘ | | \

—

I F2 - Acquisition P.
2

Date _
Time
INSTRUM
PROBHD 5 mm QNP
PULPROG
™D
NH, SOLVENT
NS
ﬂjL§N
AcO. N’JQb
o
Ac  OAc 2.
0.030
3d

=== CHANNEL

- Processing par

75.46

30 180 1?0 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

6.5. C13-NMR of 3e

CNMR-LCY20111125 CDCI3 303K CI13-NMR AV300

-~ r

- o © @

n " p=1

i 5 o @ D
® Sty &
~ 5 o oo
— - ES ~~ @ X

— 178.

]IV y

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 SO 80 70 60 50 40 30 20 10 ppm
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6.6. C1-NMR of 3f

CNMR-LCY20111124-8 CDCI3 303K Cl13-NMR AV300 W
e

4
65

- = <
ol - = 5
3 © o 0 o a
= o bt - w0 =
~ 4 sl & " = Current Data Parameters
‘ NAME CNMR-LCY20111124-8
EXPNO 1
| PROCNO i
|
‘ ‘ | F2 - Acquisition Parameters
Date 20131023
Time 9.32
INSTRUM spect
PROBHD 5 mm QNP 1H/13
BROG 2qdc
¢l 65536
SOLVENT cell
Mo A X a4
ol :
19531.250 Hz
AcO. NN Ny 0.298023 Hz
o. 1.6777716 sec
228
25.600 usec
T 7.00 usec
i 300.0 K
2.00000000 sec
3f

0.03000000 sec
1

=== CHANNEL f1

11.80 usec
1.00 g8
75.4766542 MHz

80.00 usec

-1.00 48

14.30 dB
300.1312005 MHz

Processing parameters
32768
75.4677490 MHz
EM
.-
1.00 Hz
0

1.40

T T T i T T vk
190 180 170 160 150 140 130 120 110 100 80 80 70 60 50 40 30 20 10 0 ppm

6.7. C1>-NMR of 3g

CNMR-LCY20111124-17 DMSO 303K CI3-NMR AV300

i3

3 o ®

g 2

o & o

o = 3

| | | | |

| ‘ ‘ Lot |

‘ \ R [

| | | | | |
[*]

AcO.

Ohc  OAc

3g

A -
0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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6.8. C1-NMR of 3h

CNMR-LCY20111124-17 DMSO 303K CI13-NMR AV300

BRUKER
5 g st g ape
- . - ~ Y=
5 ] a 2
| s il
1 | ! {re
| | | | | | |
o
‘\\U:lL\NH
AcO N/L§D

OAc

3h

0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

6.9. C13-NMR of 3i

CNMR-LCY20111124-32 DMSO 303K CI13-NMR AV300
ge

86.261

Current Data P,
NAME CNMR
EXPNO

PROCNG i

F2 - Acquisition
Date_

Time

INSTRUM

PROBHD 5
PULPROG

TD
- SOLVENT

LA i

v - T R AR T T T T T

T Rk T T
200 1;0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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6.10. C5-NMR of 3f

CNMR-LCY20111124 19 DMSO 303K CI13-NMR AV300

434

170.

—— 86.209

F2 - Acquisition
20

F.
AcO

AcO.

3i |

o
fLw
N/go
o
‘oac

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

6.11. C'3-NMR of 3k

CNMR-LCY20111124-6 DMSO 303K CI13-NMR AV300

" e o . : ; oo
30 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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6.12. C5-NMR of 31

CNMR-LCY20111121-2 DMSO 303K CI13-NMR AV300

BRUKER
© = ‘ = ’T S Qoo > I‘
TR B A 72
i \”’ / | F2 - Acquisition Parameters
20131108
L
e N 0
M
ACO’
AcO.
One
3l
I
i

170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm

6.13. C13-NMR of Capecitabine

0 N i o mog 0 RN MM
o -0 o o noMoQ M it o LU T
o Uid i oo T = NN o o
it i am [/ N T avnfnm g g % 0
A T il I I === N T
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F.
1
HaC N (0]
)
OH OH
Capecitabine
| !
1
1 | ! 1 i
|
|
1 |
| , , ] L
o ' 1 Lowoy Y e AT
b e ae_moo o o gene
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7. Mass Spectrometry

7.1. MSof1a

Display Report - Selected Window Selected Analysis

Analysis Name:L.CY091216--b.d
Method: Copy of Xu.MS
Sample Name: Dummy
Analysis Info:

Operator:

Instrument: LC-MSD-Trap-SL
Administrator

Print Date: 12/23/09 08:14:05
Acq. Date: 12/23/0S 08:09:42

Intens. 2.
x108

54

AcO

AC Ac

17 259.0

336.0
1391
1

+MS, 0.5-1.0min (#19-#34)

552.2

510.1

,(109 2.

3.0
259.0

2.5

2.0

1.09

051 355.0

0.0+ 4 I 1

TMS2(5522), 0.6-1.0min (#20-#35)

475.0

100 200 300

MSD Trap Report v2 Page 1of 1

i3 Agilent Technologies

519 of S26
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7.2. MS of 3a
LCY-1
2011SAMP-081501 71 (1.321) Sm (SG, 2x3.00); Cm (62:84-(1:56+94:132)) 1: TOF MS ES+
1004 5.86e4
o
H’C\f‘\m
AcO l N'go [M+Na}+
o 407.3
OAc OAc
3a R=CHa yield 95% .
Molecular Weight: 384 3380
=< 331.9
229.9 321.8
332.9
345.9
Wt BN A AT, i SBABGIT - PN RS e
|80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
7.3. MS of 3b
LCY20110922
2011SAMP-092135 57 (1.064) Sm (SG, 2x5.00); Cm (49:67-(1:42+81:134)) 1= TOR Mg ?83;1.
100 ¢
0
f I‘NH
A0 NAO
]
CAc OAc [M+H]+
3b , yielit 89%, o 3716
Molecular Weight 370 3114
2

14r9
|

118.1 27756
I‘ 155.0 266.91
! PP WP TP il ey ML

401.1

481.0

2.0
535.0

I, kel L

125 150 175 200 225 250 275 300 325 350 375 400 425

450 475 500 525 550 575 600

b1 miz
625 650
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7.4. MS of 3¢

LCY20110913-1
2011SAMP-0915015 18 (0.336) Sm (SG, 2x10.00); Cm (1:29-49:88) 1: TOF M;S;Eoi-a

1
o
F

CAc OAc

3¢ yield: B4%. 1
Molecular Weight 388 3018 [M+Na]+
4111

%

147.0

‘ 148.0 { |
743.1 :
| e o y o \ R0 i

T T T T 1 T T T oy T
700 | 150 | 200 950 300 350 400 450 500 550 600 650 700 750 800

7.5. MS of 3d

LCY20110913-3
2011SAMP-091507 58 (1.080) Sm (SG, 2x10.00); Cm (44:71-(1:37+82:124)) 1: TOF MS ES+
100 4.71e3

INHg

i \i [M+H]+
AcQ [ M ] 370.2
(s}

OAc QAc

3d, yield: 85%, &
Molecular Weight 369.3267

1311

2791

132.1
;

: ; : . m.
| 100 200 300 400 500 B0 LA e LnOR w0 T, oD
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7.6. MS of 3e
LCY20110913-2
2011SAMP-0915016 72 (1.342) Sm (SG, 2x10.00); Cm (52:86-(1:43+97:135)) 1: TOF MS Ea‘Sa;
100
1§
AcO. N
o]
QAc OAc
3e, yield: 78%, | [M+HJ+
Molecular Weight 353.9240 354.3
| &
501.1
147.0 485.1 8131
‘ ! 545.0
‘ 1 | 5131 [sa70 614.1
| 103.0 L 744.3
OL.I.L‘. l prrtrrrr Tt IRA0AA BAGRE REASS LR ARG LARM et bt iz
100 - 450 200 |- 260 . &00. 350 400 . 450 500 560 00 650 700 750 ~ 800
7.7. MS of 3f
YQZ-110401-01 47 (0.877) AM (Cen,2, 80.00, Ar,5000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (43:47-3:40) 1: TOF MS ES+
100+ & 2.69e3
cl IM+Nal
QNI&N 4508
AcO N N';LNHz
:O:
OAc OAc
3f, yield: 14%, B
Molecular Weight 427.7964
278.0
;EA
280.0 ‘
300.0
i et |'| J :

T T T T T T T T T lll T T T T
140 160 180 200 220 240 260 280 30

320 340 360 380

:
400

JASAREAMAA WA LAJ Ll R ol Wnded et htad ool basad add wsad st by it gl 11174
420 440 460 480 500 520 540 560 580 600
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7.8. MS of 3g
YQ2Z-110324-03 1337 (24.874) AM (Cen,2, 80.00, Ar,5000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (1322:1369-1188:1317) 1: TOF MS ES-
100+ 3.26e3
o MeH”
’NfN/ 4393
AcO g"‘ N"§O
o I
QAc QAC
4 3g, yield 8%, 1
Malecular Weig ht: 438 3887
|
ES
441.4
2742
s 255.3
ol 2312
‘ 2032
1562 255.1 482.4 653.6
161.1 4855 5616 |
1 Ve |
0_ |u. .L\li Ll " '|rll| o . .l : \‘11 ! i
300 350 450 500 550 600 650 700
7.9. MS of 3h
YQZ-110324-01 831 (15.440) AM (Cen,2, 80.00, Ar,5000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (797:853-718:788) 1: TOF MS ES+
e 1.22e5
[e]
Hﬁf\w 457.2
AcO NAO
o=
ARe ol [M+H}+
3h yield: 44%, 8° 0 =135
Molel:ulirwmgh: 456 4007
®|
341.0
186.1
315.0 3330
197.2 M 2800
199.2 242.0
170.0 415.0
£ n
cqt‘?.a‘ht‘.L“ nn IL FRATRI B 0 8 R O T RS s T
1201401501502002202402602303003203403&03&0400420«04304_&(1,109520
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7.10. MS of 3i
LCY20110913-2
2011SAMP-091506 44 (0.820) Sm (SG, 2x10.00); Cm (32:62-(1:27+88:122)) 1: TOF MS nE15+
100 4.01e3
o]
L, [M+Na}+
f e 4653
sl NT "0
o
A
EEUO Ohc '
3 yield: 38%, a0 =13
1 Maolecular Weight 442 3741
1
|
367.2
® |
1
|
‘ 3682 4112 730.4
7314
|
412.2
102.1 2242
‘ 2082 7 3462 | 2935 507.3
100: - 46D LS00 950 300 %0 @ 408 450 500 550 600 650 700 750
7.11. MS of 3
LCY20110922
2011SAMP-092135 57 (1.064) Sm (SG, 2x5.00); Cm (49:67-(1:42+81:134)) 1: TOF MS ES+
ol 3.58e4
100 483.0
o)
F\f\H
AcO NAD
s}
AE}P‘:D DAc
3 yeld 4%, a L=1:2.5
Malecular Weight 460.3645
EE,
Lo 359.0
180.
2006, .
360.1
237.1
144,9
‘ | 400.1
| 190 1.1 361.1
11?.1 | 2176 01.1
| ‘ 155.0 zsa.sL 535.0
0 I‘l L {_w L Lol L .IJL e e L - . : : I \ILILL L. by (2
125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 5§50 575 600 625 650
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7.12. MS of 3k

525 of S26

LCY-3

100

MHo
=N

LA,

AcO N® 70

A@M

QCAc
3k ,yield: 23%.a R =1:25
Maolecular Weight 44 1.3893

2‘30.0\210.1

|
|
|

|
1 ‘

299.0

355.0

244.0 263.0{
L

Ll

2011SAMP-081503 90 (1.672) Sm (SG, 2x3.00); Cm (75:102-(1:62+110:135))

1: TOF MS ES+

[M#Na]+

464.9

1466.9

467.9

4.34e4

BRI

7.13. MS of 31

e e

250 300

350

LCY20111009-2-2

100
G

3

oAt
Mo

31, yield: 32%, 2% =1:3
Malecular Weight: 4253866

226.1
{ 2241

126.0 1941

ni\it\hu‘_l

2642

2011SAMP-101004 41 (0.764) Sm (SG, 2x3.00); Cm (36:53-(5:31+63:108))

[M+H]+

4261

Aﬂi:'), 2

4731 553.2

i lluquln‘

L

paghe

1: TOF MS ES+

906.2

A

5.18e4/

ol

200 250

300 350

400

550

T

600 650 700 750 BOO 850 900

950

™ miz
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7.14. MS of Capecitabine

LCY20110913-3
2011SAMP-091507 58 (1.080) Sm (SG, 2x10.00); Cm (44:71-(1:37+82:124)) 1: TOF Mi $1S+3
100+ b
o
o
& [N 360.2
HiC NA’O
[M+H]+
OH CH
Capecitabing
Molecular YWeight: 359.3501
ES
131.1
279.1
R 613.1
l 511.1
- ) S | L ;JTLL L i L i il
| 0D 00 300 400 500 600 TR i, LMD e ) LORO0Y L0




