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1. '"H NMR, *'P NMR and HRMS of 5b-1
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Bruker APEX IV FT_MS

Analysis Info b 5T k35BS 25 13 245 5 7 b oo
Analysis Nam C:\data_sample\ESI_091201_10\ESI_S1_20091211\NEG2

Method Operator
Sample Name Instrument
Comment ESI C16H22N4011P2S1 MW 540.0481

CAL CLB22N3 7 71C24H33N1909 MW 731.2709
CALS588; 226.16718;249.15695;340.25887;301.14158;
362.24081;391.28483;413.26647;453.34353;
475.32548;509.25407;509.25407,;566.42760;
588.40954,679.51166;701.49361;826.47121;
in 1:1 H20:MeOH; CapExit 150V; m/z 150-2880;
mg/mL; 150ul/h

Acquisition Result: Exact Mass ‘Measured Mass

(7.0T)

Acquisition Da

Error ( mm/e)

Report

bpfxsh@bjmu.edu.cn;

(all)

11/12/2009 10:37:33

Tel: 010_ 82801437

FT_MS _Bruker APEX IV (7.0T)

539.04083 11(1011539.04012000000.71000001.3100000

Error (ppm)  Description
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Bruker APEX IV FT_MS (7.0T) Report (all)
Analysis Info  Jb 5T 5 B= 25 1 4B Sy A o s Acquisition Da 07/12/2009 16:01:07
Analysis Nam C:\data_sample\ESI_091201_10\ESI_S2_20091207\NEG_3
Method Operator bpfxsh@bjmu.edu.cn;  Tel: 010_ 82801437
Sample Name Instrument FT_MS _Bruker APEX IV (7.0T)

Comment ESI C16H22N4011P2S1 MW 540.0481
CAL588; 226.16718;249.15695;340.25887;301.14158;
362.24081,391.28483,;413.26647;453.34353;
475.32548;509.25407,509.25407,;566.42760;
588.40954,679.51166;701.49361;826.47121;
in 1:1 H20:MeOH; CapExit 150V; m/z 150-2880;
mg/mL; 150ul/h

Acquisition Result: Exact Mass Measured Mass ~ Error ( mm/e) Error (ppm)  Description
Intens, ESI_S2_20001207\NEG_3. -S|
x105
8- (0]
/ N~
o LY
ol SN
64 O\P o N
7\
7 o—p/ 1.0
A
g S i ¢
4 o._ O
x 539.04274
5b-2
5
22590731 94185743
0
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Bruker Daltonics DataAnalysis 3.4 printed:  09/12/2009 10:21:29 Page 1of1
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3. HPLC, 'H NMR, *'P NMR and HRMS of Ps-cIDPRE-1
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Bruker APEX IV FT_MS (7.0T) Report (all)
Analysis Info b 85T JC 2 BE 245 2 53 7 b o0 Acquisition Da 28/10/2009 16:45:14
Analysis Nam C:\data_sample\ESI_091021_30\ESI_S41_ZM_20091027\SAMPLE3
Method Operator bpfxsh@bjmu.edu.cn; Tel: 010_ 82801437
Sample Name Instrument FT_MS _Bruker APEX IV (7.0T)

Comment ESI C13H18N4011P2S1 MW 500.0168
CAL588; 226.16718;249.15695;340.25887;301.14158;
362.24081:391.28483;413.26647,;453.34353;
475.32548;509.25407,509.25407;566.42760;
588.40954,679.51166;701.49361;826.47121;
in 1:1 Tol:MeOH; CapExit 150V; m/z 150-1500; 1024K; D1 2s
0.05 mg/mL; 150ul/h

Acquisition Result: Exact Mass Measured Mass  Error ( mm/e) Error (ppm) Description

499.00953 (10000499.0088901 (111 10.640 (1(1001.28 0000 0M-H; +e o

ESI_S41_ZM_2009102"\SAMPLES: -MS)|

1
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Bruker Daltonics DataAnalysis 3.4 printed:  28/10/2009 16:48:19 Page 1of1
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4. HPLC, 'H NMR, *'P NMR and HRMS of Ps-cIDPRE-2
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Bruker APEX IV FT_MS (7.0T) Report (all)
Analysis Info b 5T 35BS 245 2 4k 547 R Or Acquisition Da 23/10/2009 13:01:34
Analysis Nam C:\data_sample\ESI_091021_30\NEGESI_S42_ZM_20091023\5
Method Operator bpfxsh@bjmu.edu.cn;  Tel: 010_ 82801437
Sample Name Instrument FT_MS _Bruker APEX IV (7.0T)
Comment NEGESI C13H18N4011P2S1 MW 500.0168
CALS588; 226.16718;249.15695;340.25887;301.14158;
362.24081;391.28483,413.26647;453.34353;
475.32548;509.25407,509.25407,566.42760;
588.40954;679.51166;701.49361;826.47121;
in 1:1 Tol:MeOH; CapExit 150V; m/z 150-1500; 1024K; D1 2s
0.05 mg/mL; 150ull/h
Acquisition Result: Exact Mass Measured Mass Error ( mm/e) Error (ppm)  Description
499.00953 00100499.00768001011.85000003.70000 OOM-H;+e '
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AN
s 0]
ors] O O\P\\
) Oé S It
oty OH OH
1
P, -cIDPRE-2
0.25
316.79140 449.18080
0.00
350

400 450 500 550

o Wﬁprinted:

Bruker Daltonics DataAnalysis 3.4

600 650 700 750 miz

Page 1of1



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

5.'"H NMR, *'P NMR and HRMS of 5¢-1
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BJMU - BRUKER APEX IV FT-MS (7.0T) Spectrum Report

Analysis Info db R ANFEBE S B AN PO Acquisition Date  07/12/2009 15:12:53
Analysis Name C:\data_sample\ESI_091201_10\ESI_SE1_20091207\NEG_4 Operator bpfxsh@bjmu.edu.cn
Instrument FT_MS _Bruker APEX IV (7.0T)

O Comment 2] C16H22N4011P2SE1 MW 587.9926
CAL588; 226.16718;249.15695;340.25887,301.14158;
362.24081;391.28483;413.26647,453.34353;

7N\ /\N N 475.32548:509.25407:509.25407;566.42760;
(e} 6] | \> 588.40954,679.51166;701.49361;826.47121;
/ k\ in 1:1 H20:MeOH; CapExit 150V; m/z 150-2880;
O~ N | mg/mL;150ubh i
/ P\ 0 Acquition Result:  Exact Mass Measured Mass Error ( mDa) Error (ppm}) Description
O/ O— 4 O 586.98473 L1LI111111586.9863700000-1.64 11110 0-2.7900C000M-H;+e
Se (-_) (=) _________ SumFformula Sigma miz _Err[ppm] Mean Err{ppm] Err[mDa] rdb NRule e~
C18H21N4O11P2Se1 0.010 586.98528 -1.86 -1.83 -1.08 9.50 ok even
>< C15H25015P 2Se 1 0.010 586.98394 414 -4.06 -2.43 450 ok even
C14H21N1019Se1 0.011 586.98785 252 263 148 500 ok odd
5C-1 C11H230228e1 0021 58698517 -2.04 -1.95 -1.20 0.50 ok even
Intens, T ESI_SE1_20091207\NEG_4: -MS|
x10
2
4
586.98637
2 48528647
292.99440
x1057 ESI_SE1 20091207\NEG_4: C16 H21 N4 0O 11 P2 Se 1 ,586.98|
N
4
586.98540
=
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BJMU - BRUKER APEX IV FT-MS (7.0T) Spectrum Report ~
Analysis Info dbst k3 E 28 BAESr b Acquisition Date  07/12/2009 15:36:26
Analysis Name Ci\data_sample\ESI_091201_10\ES|_SE2_20091207\NEG_4 Operator  bpfxsh@bjmu.edu.cn
Instrument FT_MS _Bruker APEX IV (7.0T)
Comment ESI  C16H22N4011P2SE1 MW 587.9926 S
CALS588; 226.16718;249.15695;340.25887;301.14158;
362.24081;391.28483;413.26647;453.34353;
(0] 475.3254 6.427!
588.40954;679.51166,701. 1;826.47121;
/ \ /\N i NI H20:MeOH; CapExit 150V; m/z 150-2880;
(0] O N [ mgRyt; 150ulsh o
/ Acquisitiqu Reslult: /' Exact Mass Measured Mass Error ( mDa) Error (ppm) Description
P\ fe) 586.98473 U1C000586.986080(1000-1.350 0010 0-2.3000000M-H;+e
O\p\< 0
_ s Se = : Sum Formula Sigma _~_m/z_Err[ppm] MeanErr[ppm] Err[mDa] rdb NRule e~
(0] = = CTi6H21N4011P2Se1 0022 566.08528 .37 118 080 9.50 ok even
O (o) C15H25015P2Se1  0.024 58698394 -3.65 -3.32 -2.14  4.50 ok even
>< C14H21N1019Se1 0026 586.98785 3.01 3.38 1.77  5.00 ok odd
Intense, ESI_SE2_20091207\NEG_4: -MS|
10°]
* 5c-2
1.004
075] 586.98608
0.50
0.25
222 95582 368.70173 657.03561
2,98 ESI_SE2_20091207\NEG_4.C 16 H21N40 11 P 2Se 1 ,586.98)
1.254
1.00
586.98540
0.75
0.50
0.25]
0.001, , ,
200 300 400 500 600 700 800 mz
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7. HPLC, 'H NMR, *'P NMR and HRMS of Ps.-cIDPRE-1
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23/10/2009 13:14:41

Analysis Info  JbBT BB 25 1 4= 5y Fr b Acquisition Da

Analysis Nam C:\data_sample\ESI_091021_30\NEGESI_E81_ZM_20091023\2

Method Operator bpfxsh@bjmu.edu.cn;  Tel: 010_ 82801437
Sample Name Instrument FT_MS _Bruker APEX IV (7.0T)

Comment NEGESI C13H18N4011P2SE1 MW 547.9613
CAL588; 226.16718;249.15695;340.25887;301.14158;
362.24081;391.28483;413.26647,453.34353;
475.32548;509.25407;509.25407;566.42760;
588.40954.679.51166;701.49361;826.47121;
in 1:1 Tol:MeOH; CapExit 150V; m/z 150-1500; 1024K; D1 2s
0.05 mg/mL; 150ul/h

Acquisition Result: Exact Mass Measured Mass Error ( mm/e) Error (ppm) Description
546.95343 J0J000546.95088000002.55000004.66000IMM-H;+e
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6 o o g N
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Bruker Daltonics DataAnalysis 3.4 printed:  26/10/2009 14:34:13 Page 1of1
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8. HPLC, 'H NMR, *'P NMR and HRMS of Ps.-cIDPRE-2
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Analysis Info  db 5TIC5 B 25 11 26 53 47 H Acquisition Da 28/10/2009 16:27:16
Analysis Nam C:\data_sample\ESI_091021_30\ESI_E8)_ZM_20091027\SAMPLES8

Method Operator bpfxsh@bjmu.edu.cn; Tel: 010_ 82801437

Sample Name Instrument FT_MS _Bruker APEX IV (7.0T) (0]
Comment ESI  C13H18N40O11P2SE1 MW 547.9613 ) —

CALS88; 226.16718;249.15695;340.25887;301.14158; o) O/\N N
362.24081;391.28483;413.26647;453.34353; |\ | \>
475.32548;509.25407;509.25407;566.42760; 0 / N N
588.40954,679.51166;701.49361,826.47121; ~ P N

in 1:1 Tol:MeOH; CapExit 150V; m/z 150-1500; 1024K; D1 2s // \ (@]

0.05 mg/mL; 150ul/h o’ O— P/ O

Acquisition Result: Exact Mass Measured Mass  Error ( mm/e) Error (ppm) Description  § \\Se - 4
546.95343 00000546.95088000002.550000014.6600000M-H;+e = 6&H OH
1
PgccIDPRE-2
|me1r;]ss. NEGESI_E81_ZM_20091023\2; -MS|
X
546.95088
11 48356693
108 ESI_Ea)_ZM_20091027\SAMPLET7: -MS|
1.04 546.95021
0.5 ‘
e 0% 546.94238 ESI_E8Y_ZM_20091027\SAMPLES: -MS|
0.754 ‘
0.50]
0.259
0.00
480 500 520 540 560 580 600 620 miz
Bruker Daltonics DataAnalysis 3_3, o printed:  28/10/2009 16:34:32 ) Page 1 of 1
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9. "H NMR, *'P NMR and HRMS of 9b-1
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Analysis Info

Comment ESI

CALSAME; NEG 216.98461; 615.12089; 833.11525

BJMU - BRUKER APEX IV FT-MS (7.0T) Spectrum Report

2R 78 95 Tm % 15 £ 943 M U R 2 TSR

C16H22N4011P281 MW 540.0481

Acquisition Date
Analysis Name C:\data_sample\ESI_20110320_30\ESI_PS_8_1_20110329'NE Operator
G_1

Instrument

29/03/2011 10:23:15

bpfxsh@bjmu.edu.cn
FT_MS _Bruker APEX IV

(70T)

POS 399.14451; 617.13639; 835.12827; 1053.12015; 1271.11203; 1489.10391: 1707.09579320.01451;
(0] 335.99207;414.00562;509.25407;826.47121351;96445
in 1:1 H20:MeOH; CapExit 150V; m/z 150-3000; 1024K;

SN~ N D1=2s; ns=8 100ul/h
() O %uisir on R§sult: Exact Mass
- \N N

l Measured Mass Error ( mDa) Error (ppm) Description
O*’lﬁ P
s 0 p© k 7‘
// \O— - Sum Formula _ Sigma m/z__Err [ppm] Mean Err [ppm] _Err [mDa] rdb N Rule e
O z z C26H15N503P2S1 0.050 539.03763 -3.20 -3.70 -1.72  23.00 ok odd
O C28H17N204P2S1 0.054 539.03897 -0.70 -1.12 -0.38 2250 ok even
C29H13N6P2S1 0.057 539.04031 1.78 1.21 0.98 2750 ok even
x C15H15N1106P2S1 0.058 539.04082 202 1.94 1.47 15.00 ok odd
C31H15N301P2S1 0063 539.04165 427 3.73 2.30  27.00 ok  odd
9b_1 C16H21N4011P2S1 0.066 539.04082 273 228 1.47 9.50 ok even
C15H25015P2S1 0.076  539.03949 0.25 -0.11 0.13 4.50 ok even
Intens. ESI_PS_8_1_20110329\WEG_1 -MS]|
x105]
20] 539.03935
1.5
1.0
0.54
E [ i Y P St A )t P A AN b i A
I8 ESI_PS_8 1_20110329\NEG_1: C16H21N4O 11P2S 1 539.04
2.09 539.04082
1.5
1.0
0.5
00 1 ; :
520 530 540 550 550 570 m/z
1 31
10. HNMR, “'P NMR and HRMS of 9b-2
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912
44772

11278
11308

(6]
(e} O/\'\i ‘ N\>
Stlg o NN
\
6 0-F( 0
el H H
S
9b-2
i T T T T I T T T T i T T T T 2Iﬂ T T T ! T T T T I T T T T 1 T T T T -DEIZM

Analysis Info

Analysis Name C:\data_sample\ESI_20110320_30\ESI_PS_8_2 20110329\NEOperator
G_1

ESI C16H22N4011P2S1 TIMW 540.0481
CALSAME; NEG 216.98461; 615.12089; 833.11525

Comment

BJMU - BRUKER APEX IV FT-MS (7.0T)

Spectrum Report

29/03/2011 10:17:24
bpfxsh@bjmu.edu.cn
FT_MS _Bruker APEX IV (7.0T)

Acquisition Date

Instrument

POS 399.14451; 617.13639; 835.12827; 1053.12015; 1271.11203; 1489.10391; 1707.09579320.01451;
335.99207:414.00562;509.25407;826.47121351;96445
in 1:1 H20:MeOH; CapExit 150V; m/z 150-3000; 1024K;

D1=2s ; ns=8 100uL/h

Acquisition Result:  Exact Mass Measured Mass  Error ( mDa) Error (ppm) Description
/ N /\N
O O k ‘ N o Sum Formula Sigma m/z__ Err[ppm] Mean Err [ppm] Err [mDa] rdb N Rule e
| N Ci6H11N1502P2S1 0046 539.04216 438 8 36 20.00 ok odd
SQP N G26H15N503P2S1 0051 539.03763 -4.02 517 217 23.00 ok odd
\ 0 C17H17N80O7P2S1 0052 53904216 439 312 237 14.50 ok even
s v (o) C15H15N1106P251  0.054 539.04082 190 042 102 1500 ok odd
-A O—-P C28H17N204P2S1 0056 539.03897 153 2.60 082 2250 ok even
// \ - C18H23N1012P2S1 0.059 539.04217 4.40 346 2T 9.00 ok odd
e} O : H C29H13N6P2S1 0060 539.04031 0.95 0.28 051 27.50 ok even
= = C16H21N4011P2S1 0.0861 539.04082 1.91 0.75 1.03 9.50 ok even
O. O ©C31H15N301P2S1 0065 53904165 345 223 186 27.00 ok  odd
C16H25015P2S1 0071 530.03949 -0.57 -1.64 031 450 ok even
Intens, ESI_PS_8_2_20110329\WNEG_1: ‘MS
x10-]
3 9b-2
539.03980
23
]
e sk e s Sontinanl e
x‘llJE;{ ESI_PS_8_2_201103?9\NEG_1'C 16 H21N4 O 11 P2 S 1 ,539.04
!
34 .
539.04082
o4
13
o : 1 ‘
520 530 540 580 560 570 miz
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11. HPLC, '"H NMR, *'P NMR and HRMS of P;-cIDPRE-1

07— O a
o \o/\NJﬁ:N\> [ Linear gradient within 30 min,
'Owr}, o k\N N 0~20% CH;CN/0.05 M TEAA buffer
050 — / \ . . .
7 O—/P\/ k © ;l (pH 7.0); Retention time 7.72 min.
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_—Aap12
Y
11T
=188

P2 -CIDPRE-1

P

~§ STATE KEY LABORATORY OF NATURAL AND BIOMIMETIC DRUGS ( PEKING UNIVERSITY )

Analysis Nam C:\data_sample\ESI_20110401_10\ESI_PS_9_1_20110406\NEG__ Acquisition Date 06/04/2011 14:32:36
Method 2 Operator bpfxsh@bjmu.edu.cn;  Tel: 010_ 82801437
Sample Name Instrument FT_MS _Bruker APEX IV (7.0T)

Comment ESI C13H18N4011P2S1 MW 500.0168
CALSAME; NEG 216.98461; 615.12089; 833.11525
POS 399.14451; 617.13639; 835.12827; 1053.12015; 1271.11203; 1489.10391; 1707.09579320.01451;
335.99207;414.00562;509.25407;826.47121351;96445
in 1:1 H20:MeOH; CapExit 150V; m/z 150-3000; 1024K:
D1=2s ; ns=8 100uL/h

Acquisition Result: Exact Mass Measured Mass Error (mm/e)  Error (ppm)  Description
499.00953 J1(111499.008941111(170.59001(1071.18 101 M-H;+e '
Intens. ESI_PS_9 1_20110406\NEG_2: -MS|
x1097 (@)
/TN~ N
e o oY
_ S
O~ NN
o8 ZANIIAY o]
§” O—P{
17 \A- 499.00894
061 o ©O iz
OH OH
] 2
o Ps -cIDPRE-1
021
|
A L e " L
0.0 -

200 250 300 350 400 450 500 550 miz
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12. HPLC, 'H NMR, *'P NMR and HRMS of P;-cIDPRE-2

Linear gradient within 30 min,
0~20% CH3CN/0.05 M TEAA buffer
(pH 7.0); Retention time 8.41 min.
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44801
44561

_—11158
=.11208

P2 -cIDPRE-2

Bruker APEX IV FT_MS (7.0T) Report (all)

Analysis Info [0 ekt bettatis AT Acquisition Date 06/04/2011 14:38:47
Analysis Nam C:\data_sample\ESI_20110401_10\ESI_PS_9 2 20110406\NEG_1

Method Operator bpfxsh@bjmu.edu.cn;  Tel: 010_ 82801437
Sample Name Instrument FT_MS _Bruker APEX IV (7.0T)

Comment ESI C13H18N4011P2S1 MW 500.0168
CALSAME; NEG 216.98461; 615.12089; 833.11525
POS 399.14451; 617.13639; 835.12827; 1053.12015; 1271.11203; 1489.10391; 1707.09579320.01451;
335.99207;414.00562;509.25407;826.47121351;96445
in 1:1 H20:MeOH; CapExit 150V; m/z 150-3000; 1024K;
D1=2s ; ns=8 100ulL/h

Acquisition Result: Exact Mass Measured Mass  Error ( mmle) Error (opm)  Description
499.00953 [1110711499.00900000.5301001J1.0600710 [ M-H;+e '
999.02633 1001011999.0274400000-1.1100000-1.1100000 2M-H;+e !
Intens. ESI_PS_9 2 20110406\NEG_1: MS
x105 B =
(0]
E 499.00000 O O/\N | N\>
S=p SNN
¢ - o
2] 0 O—/P\ ;
' Nor 999.02744
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13. '"H NMR, *'P NMR and HRMS of 9¢-1
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Bruker APEX IV FT_MS (7.0T) Report (all)

B XGNP ERE SRS FD 29/03/2011 09:57:23

Acquisition Date

& Kes
™ ciiman STATEKEY LABORATORY OF NATURAL AND BIOMIMETIC DRUGS « PEKING UNVERSITYY

Analysis Nam C:\data_sample\ES|_20110320_30\ESI_PSE_8_1_20110329\NEG_5

Analysis Info

Method Operator bpfxsh@bjmu.edu.cr;  Tel: 010_ 82801437
Sample Name Instrument FT_MS _Bruker APEX IV (7.0T)
Comment ESI  C16H22N4011P2SE ~MW 587.99201
CALSAME; NEG 216.98461; 615.12089; 833.11525
POS 399.14451; 617.13639; 835.12827; 1053.12015; 1271.11203; 1489.10391; 1707.09579320.01451;
335.99207;414.00562;509.25407;826.47121351;96445
in 1:1 H20:MeOH; CapExit 150V; m/z 150-3000; 1024K;
D1= 2s ; ns=8 100uL/h
Acquisition Result: ExactMass  Measured Mass Error (mmle)  Error (ppm)  Description
586.98473 (11111 (1586.98514 1 0-0.4100000-0.70000000 M-H;+e '
O
SN N
o o Y
0-p S
A
Intens 7 ~0 0 ESI_PSE_8_1_20110329\NEG_5. -M9|
x1061 Se” O—P
1.2+ 4 \o- ;
0] O
1.0 O)<°
9c-1
0.8
- 586.98514
0.4
0.2
o (Ll .
= 500 520 540 560 580 500 620 640 miz
1 31
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__—1155
11700

/N
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Bruker APEX IV FT_MS (7.0T) Report (all)

analysis Info [ e et sy Acqisition Date 2010312011 10:07:31
Analysis Nam C:\data_sample\ESI_201 10320_30\ESI_PSE_8_2_20110329\NEG_1

Method Operator bpfxsh@bjmu.educn;  Tel: 010_ 82801437
Sample Name Instrument FT_MS Bruker APEX IV (7.0T)

Comment ESI C16H22N4011P2SE "MW 587.99201
CALSAME; NEG 216.98461; 615.12089; 833.11525
POS 399.14451; 617.13639; 835.12827; 1053.12015; 1271.11203; 1489.10381; 1707.09579320.01451;
335.99207;414.00562;509.25407;826.47121351,964450
in 1:1 H20:MeOH; CapExit 150V; m/z 150-3000; 1024K;
D1=2s; ns=8 100uL/h

Acquisition Result: Exact Mass Measured Mass Error (mmle)  Error (ppm) Description
586.98473 [1(1(1711586.98456( (11 1(10.17(11000.2900010100 M-H;+e '
(0]
TN N
(0] (6] ’\i S
Sezllg N ';l
Intens.{ 3 —© o) ESI_PSE_8_2 20110329\NEG_1. -MS)|
x5 5 O—P. ’( )’ At T -
bl // N A
o) H H
2,04 z =
<
1571 9c-2

586.98456
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15. HPLC, '"H NMR, *'P NMR and HRMS of P;.-cIDPRE-1

O
ﬁo/\N N
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: Ow N
0~20% CH;CN/0.05 M TEAA buffer i S //P\O 5 /Ow
™ (pH 7.0); Retention time 8.15 min. ¢ & Yo —
OH OH

0.25 |

2
Ps:CIDPRE-1

a3
R

hs ko ks hoo !

Linear gradient within 30 min, 0~5%
== CH3;CN/0.05 M TEAA buffer (pH
7.0); Retention time 12.15 min.

200 —

100 —|

hs ko bs Too hzs his0 !

K
[":]
[
-l
&
1]
I3
i
b
h
;
d

26



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

_ 34708
T4

P2 -cIDPRE-1

_—11.359
= 11529

‘ﬁfﬁ STATE KEY LABORATORY OF NATURAL AND BIOMIMETIC DRUGS ( PEKING UNIVERSIT"

Analysis Nam C:\data_sample\ESI_20110401_10\ESI_PSE_9_1_20110406\NEG Acquisition Date 06/04/2011 14:46:08
Method 2 Operator bpfxsh@bjmu.edu.cn;  Tel: 010_ 82801437
Sample Name Instrument FT_MS _Bruker APEX IV (7.0T)

Comment ESI C13H18N40O11P2SE1 MW 547.96071
CALSAME; NEG 216.98461; 615.12089; 833.11525
POS 399.14451; 617.13639; 835.12827; 1053.12015; 1271.11203; 1489.10391; 1707.09579320.01451;
335.99207;414.00562;509.25407;826.47121351,96445
in 1:1 H20:MeOH; CapExit 150V; m/z 150-3000; 1024K;
D1=2s ; ns=8 100uL/h

Acquisition Result: Exact Mass Measured Mass Error ( mml/e) Error (ppm)  Description
546.95343 [1[101(1(1546.9540211 17-0.59(1(1 1-1.0800000 M-H;+e '
Intens. - ESIL_PSE_9_1_20110406\NEG_2: -MS
x105 o)
64

o]
Ow IL N~ N 546.95402
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16. HPLC, '"H NMR, *'P NMR and HRMS of P;.-cIDPRE-2

Linear gradient within 30 min,
0~20% CH3CN/0.05 M TEAA buffer
(pH 7.0); Retention time 8.77 min.
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‘:f‘;":l STATE KEY LABORATORY OF NATURAL AND BIOMIMETIC DRUGS ( PEKING UNIVERSITY

Analysis Nam C:\data_sample\ESI_20110401_10\ESI_PSE_9_2_20110406\NEG  Acquisition Date 06/04/2011 14:54:35
Method =2
Sample Name

Comment ESI C13H18N4O11P2SE1 MW 547.96071
CALSAME; NEG 216.98461; 615.12089; 833.11525
POS 399.14451; 617.13639; 835.12827; 1053.12015; 1271.11203: 1489.10391; 1707.09579320.01451;
335.99207;414.00562;509.25407;826.47121351,96445
in 1:1 H20:MeOH; CapExit 150V; m/z 150-3000; 1024K:
D1=2s ; ns=8 100uL/h

Operator bpfxsh@bjmu.edu.cn;  Tel: 010_ 82801437
Instrument FT_MS _Bruker APEX IV (7.0T)

Acquisition Result: Exact Mass Measured Mass Error ( mm/e) Error (ppm)  Description
546.95343 [1(111111546.9536211[1(1-0.19 01 -0.3501 11 M-H;+e '
Intens. ESI_PSE_0_2_20110406NFG_7° WS
x109 |
(0]
J SN T~ N
10 o) 0] '\ijt N
Seth NN
0.8 1)
{ o-p” k Oj‘
O /7 NA- . ‘ 546.95362
06 o o
) OH OH
041 P2;cIDPRE-2
0.2
00 4 i " sl I Mol
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17. Bioassay results of Ps-cIDPRE-1 and Ps-cIDPRE-2

The bioassay was carried out with similar procedures of reference 6e and 6f (Reference 6e. M.
Dong, T. Kirchberger, X. C. Huang, Z. J. Yang, L. R. Zhang, A. H. Guse and L. H. Zhang,
Org. Biomol. Chem., 2010, 8, 4705-4715; 6f. L. J. Li, C. C. Siebrands, Z. J. Yang, L. R. Zhang,
A. H. Guse and L. H. Zhang, Org. Biomol. Chem., 2010, 8, 1843-1848).

A IMMPLCIDPRE-2 B  1mM Pg-cIDPRE-1

300 (preincubation PL-cIDPRE-1)

s "1 mM P.-cIDPRE-2 10 pg/mL OKT3
c
= 200 -}
o
©
0 1 1 ' 1 i ] ]
control control
(preincubation buffer)
= 300 -puyfrer 10 pg/mt-OKT3
(=
{" 200 -‘l
© |
2 400 | : f—\.\
0 1 ] ] 1 L L ')
0 5 10 15 15 20 25 30
t [min] t [min]

Fig. S-1 Effects of Py-cIDPRE-1 and Pi-cIDPRE-2 on the free cytosolic Ca®" concentration. Jurkat T-cells loaded with the
fluorescent Ca>* dye Fura2-AM were analyzed over 14 minutes after addition of compounds or vehicle. (A) Stimulation with
1 mM compound P§-cIDPRE-2 (n = 8) evoked Ca®" release in contrast to buffer control (n = 8); (B) Application of OKT3 (10
pug/mL) in the presence of 1 mM cIDPRE-analogue Pg-cIDPRE-1 (n = 11) (14 minutes preincubation) resulted in
significantly lower Ca®" signaling as compared to OKT3 alone (n = 8). Gray line: time courses of single cells; black line:

mean of 8-11 cells. The arrow indicates time of compound or vehicle application.
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Fig. S-2 Comparison of effects of cIDPRE, P{-cIDPRE-1 and P§-cIDPRE-2 on Ca”" release. Jurkat T-cells loaded with the
fluorescent Ca** dye Fura2-AM were analyzed over 14 minutes after addition of compounds or vehicle. Ca*" peak: difference
between the Ca?* concentration 0.4 minutes after compound application and the basal Ca** concentration (after one minute);
Ca®" plateau: difference between the Ca® concentration ten minutes after compound application and the basal Ca**
concentration (after one minute). (A) Ca®" peak stimulated by buffer control (n = 57); (B) Ca*" peak stimulated by 1 mM
cIDPRE (n = 58); (C) Ca®" peak stimulated by 1 mM P-cIDPRE-1 (n = 39); (D) Ca®" peak stimulated by 1 mM P}
-cIDPRE-2 (n = 33); (E) Ca** plateau stimulated by buffer control (n = 57); (F) Ca*" plateau stimulated by 1 mM cIDPRE (n
= 58); (G) Ca*" plateau stimulated by 1 mM Pi-cIDPRE-1 (n = 39); (H) Ca*" plateau stimulated by 1 mM P-cIDPRE-2 (n =

33).
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Fig. S-3 Antagonistic effects of Ps-cIDPRE-1 on Ca”" release. Jurkat T-cells loaded with the fluorescent
Ca®" dye Fura2-AM were analyzed over 14 minutes after addition of compounds or vehicle. Ca®* Peak:
difference between the Ca’" concentration 2.5 minutes after OKT3 application and the basal Ca®*
concentration (after 15 minutes); Ca®' Plateau: difference between the Ca>* concentration ten minutes after
OKT3 application and the basal Ca”" concentration (after 15 minutes). (A) Ca*" peak stimulated by 1 mM
cIDPRE (n = 58); (B) Ca*" peak stimulated by OKT3 (10 pg/mL) in the presence of buffer (14 minutes
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preincubation) (n = 41); (C) (D) (E) Ca®>" peak stimulated by OKT3 (10 pg/mL) in the presence of 100 umM
(n = 35), 500 uM (n = 31) or I mM (n = 39) Ps-cIDPRE-1 (14 minutes preincubation); (F) Ca>" plateau
stimulated by 1 mM cIDPRE (n = 58); (G) Ca”" plateau stimulated by OKT3 (10 pg/mL) in the presence of
buffer (14 minutes preincubation) (n = 41); (H) (I) (J) Ca** plateau stimulated by OKT3 (10 pg/mL) in the
presence of 100 UM (n = 35), 500 uM (n = 31) or 1 mM (n = 39) Ps-cIDPRE-1 (14 minutes preincubation).

18. Procedures for preparation of P; -cIDPRE-1, Pé -cIDPRE-2, Pée-cIDPRE-l, Pée
-cIDPRE-2, P;-cIDPRE-1, Pi-cIDPRE-2, P:.-cIDPRE-1 and P:.-cIDPRE-2

All solvents were dried and distilled prior to use. Unless otherwise noted, materials were
obtained from commercial suppliers and were used as provided. Evaporations were carried
out under reduced pressure with a bath temperature of 35 °C. 'H NMR data were recorded
with Bruker Avance III 400 spectrometer; Chemical shifts were reported in parts per million
downfield from TMS. *'P NMR spectra were recorded at room temperature using Bruker
Avance 300 (121.5 MHz) or JINM-ECA 600 (243.0 MHz) spectrometer; Orthophosphoric acid
(85%) was used as an external standard. HR-ESI-MS (electrospray ionization) were attained
with Bruker APEX IV. Optical rotation was determined with Perkin-Elmer 243B polarimeter.
The analysis of compounds was performed on Welch XB analytical C;g reversed-phase
column (5 pm, 4.6 x 150 mm) with Varian HPLC by the buffer system: MeCN/TEAA (pH =
7.0). The purification of compounds was performed on Agela Venusil XBP preparative Cig
reversed-phase column (10 pm, 22 x250 mm) with Gilson HPLC by the buffer system:
MeCN/TEAA (pH = 7.0).

Methods for preparative HPLC:

Method A: performed with C;g reversed-phase column, eluting with a linear gradient of
0-40% CH3;CN in TEAA buffer solution (0.05 M, pH 7.0), 5 mL/min of flow
rate, 260 nm of detection wavelength.

Method B: performed with C;s reversed-phase column, eluting with a linear gradient of
0-15% CH;CN in TEAA buffer solution (0.05 M, pH 7.0), 5 mL/min of flow

rate, 260 nm of detection wavelength.
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Nl-[(5"-O-phosphorylethoxy)methyl]-5’-O-phosphorothioate-z’,3’-O-isopropylidene-
inosine-5,5"’-cyclicpyrophosphate 5b-1 and 5b-2. 2-Cyanoecthoxy-N,N,N’,N -tetra-
isopropylphosphoramidite (41 pL, 0.13 mmol) was added to a solution of 2 (50 mg, 89 umol)
and 1H-tetrazole (19 mg, 0.27 mmol) in CH3CN (30 mL) under argon. After the reaction was
continued for 0.5 h, CS; solution (30 mL) of Sg (32 mg, | mmol) was added and the reaction
was continued for 8 h. After the reaction mixture was evaporated, the residue resolved in HO
and extracted with CHCl;. The aqueous layer was concentrated. The purification was
performed with method A for preparative HPLC to give compound 4b (a pair of
diastereoisomers, unseparated, 37.6 mg, 61%). Compound 4b was resolved in 1M TEAB
bicarbonate buffer (pH = 7.5, 5 mL) and the reaction was stirred for 3h at room temperature.
After evaporation, the separation of the mixture was performed with method A for preparative
HPLC. The fractions of 5b-1 (13.4 mg, 32%) and 5b-2 (23.0 mg, 58%) were collected
separately. Data for Sb-1: 6y(400MHz; D,0) 1.47, 1.63 (each s, each 3H, (CH3),C), 3.86-3.95
(m, 6H, Hs’, OCH,CH,OP), 4.62-4.63 (m, 1H, Hy’), 5.35-5.39 (m, 2H, H,”a, Hs), 5.92-5.95
(m, 2H, H,”b, Hy"), 6.35 (s, 1H, H;"), 8.21 (s, 1H, Hg), 8.49 (s, 1H, H»); dp(121.5 MHz; D,0;
decoupled with 'H) -10.84 (s), 43.94 (s); m/z (ESI-TOF") 539.0402 (M" requires 539.0408).
Data for S5b-2: 63(400MHz; D,0) 1.47, 1.63 (each s, each 3H, (CHj3),C), 3.75-3.76 (m, 1H,
Hs,’), 3.88-4.06 (m, 5H, Hs,’, OCH,CH,OP), 4.70 (m, 1H, Hy’), 5.30-5.31 (m,1H, H3’), 5.38
(d, 1H, Ju17a, mim»= 11.2 Hz, H,”a), 5.90 (d,1H, Jui», mima= 11.2 Hz, H;”b), 5.94 (m, 1H, Hy’),
6.30 (s, 1H, H;’), 8.23 (s, 1H, Hg), 8.49 (s, 1H, Hy); 6p(121.5 MHz; D,0; decoupled with lH)
-10.63 (s), 43.56 (s); m/z (ESI-TOF") 539.0427 (M requires 539.0408).

Nl-[(5”-O-phosphorylethoxy)methyl]-5’-O-phosphorothioate-inosine-s’,5”-cyclic
pyrophosphate Ps-cIDPRE-1 and Ps-cIDPRE-2. The solution of 5b-1 (13.4 mg, 18 umol)
in 60% HCOOH (5 mL) was stirred for 12 h and then evaporated under reduced pressure. The
purification of the residue was performed with method A for preparative HPLC, and the main
fraction was collected to give the target molecule Ps-cIDPRE-1 (10.8 mg, 85%). The same
treatment was imposed on 5b-2 to give P; -cIDPRE-2 (18.5 mg, 85%), which was purified
with the same procedure. Data for Ps -cIDPRE-1: ou(400MHz; D,0O) 3.88-3.91 (m, 4H,
OCH,CH,OP), 4.09-4.10 (m, 1H, Hs,’), 4.18-4.21 (m, 1H, Hsy’), 4.30 (m, 1H, Hy’), 4.90-4.92
(m, 1H, Hy’), 5.38-5.40 (m, 1H, Hy’), 5.46 (d, 1H, Jur»aurv= 11.2 Hz, H,7a), 5.81 (d, 1H,
Jurvmima= 11.2 Hz, H,”b), 6.05 (d, 1H, Jurm = 3.2 Hz,H;’), 8.19 (s, 1H, Hg), 8.49 (s, 1H,
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H,); 8p(243.0 MHz; D,0O; decoupled with 'H) -10.67 (s), 43.15 (s); m/z (ESI-TOF") 499.0089
(M requires 499.0095). Data for Ps-cIDPRE-2: on(400MHz; D,0) 3.82-3.85 (m, 2H, OCH,),
3.95-3.99 (m, 2H, CH,OP), 4.10-4.14 (m, 1H, Hs,’), 4.22-4.27 (m, 1H, Hsy’), 4.33 (m, 1H,
Hy’), 4.79 (buried in H,O residue peak, 1H, Hj3’), 5.39-5.41 (m, 1H, Hy’), 5.51 (d, 1H,
Juranry= 11.2 Hz, H”a), 5.78 (d, 1H, Juimomi7a= 11.2 Hz, H;”b), 6.06 (d, 1H, Jui m> = 3.6
Hz, H,%), 8.19 (s, 1H, Hg), 8.51 (s, 1H, H,); 8p(243.0 MHz; D,0; decoupled with 'H) -10.72
(s), 43.91 (s); m/z (ESI-TOF") 499.0077 (M requires 499.0095).
N'-[(5”-O-phosphorylethoxy)methyl]-5’-O-phosphoroselenoate-2°,3’-O-isopropylidene
-inosine-5’,5”-cyclicpyrophosphate Sc-1 and Sc-2. 2-Cyanoethoxy-N,N,N’,N -tetra-
isopropylphosphoramidite (41 pL, 0.13 mmol) was added to a solution of 2 (50 mg, 89 pumol)
and 1H-tetrazole (19 mg, 0.27 mmol) in CH3CN (30 mL) under argon. After the reaction was
continued for 0.5 h, the CHCl; solution (30 mL) of Se (79 mg, 1 mmol) was added and the
reaction was continued for 8 h. After the reaction mixture was evaporated, the residue
resolved in H,O and extracted with CHCI; and the aqueous layer was concentrated. The
purification was performed with method A for preparative HPLC to give compound 4c¢ (a pair
of diastereoisomers, unseparated, 23.0 mg, 35%). Compound 4¢ was resolved in 1M TEAB
bicarbonate buffer (pH = 7.5, 5 mL) and the reaction was stirred for 3h at room temperature.
After evaporation, the separation of the mixture was performed with method A for preparative
HPLC. The fractions of Sec-1 (7.9 mg, 32%) and 5¢-2 (13.4 mg, 54%) were collected
separately. Data for Sc-1: 6y(400MHz; D,0) 1.48, 1.63 (each s, each 3H, (CH3),C), 3.88-3.95
(m, 6H, Hs’, OCH,CH,OP), 4.65-4.66 (m, 1H, Hy’), 5.37 (d, 1H, Ju1, min= 11.2 Hz, H, a),
5.39-5.40 (m, 1H, Hs’), 5.94-5.96 (m, 2H, H,”b, Hy’), 6.35 (s, 1H, H,’), 8.22 (s, 1H, Hg), 8.49
(s, 1H, Hy); 8p(121.5 MHz; D,0; decoupled with 'H) -11.39 (s), 34.41 (s); m/z (ESI-TOF)
586.9864 (M’ requires 586.9847). Data for 5¢-2: 65(400MHz; D,O) 1.47, 1.63 (each s, each
3H, (CH3),C), 3.74-3.75 (m, 1H, Hs,’), 3.89-4.10 (m, 5H, Hs,’, OCH,CH,OP), 4.72 (m, 1H,
Hy’), 5.31-5.32 (m,1H, H3"), 5.38 (d, 1H, Ju17a, nip= 10.8 Hz, H,”a), 5.89-5.93 (m, 2H, H,”b,
H,’), 6.30 (s, 1H, Hy’), 8.24 (s, 1H, Hg), 8.49 (s, 1H, Hy); dp(121.5 MHz; D,0; decoupled with
'H) -11.14 (s), 33.98 (s); m/z (ESI-TOF) 586.9861 (M" requires 586.9847).
N'-[(5”-0-phosphorylethoxy)methyl]-5’-O-phosphoroselenoate-inosine-5°,5”-cyclic-
pyrophosphate Ps~cIDPRE-1 and Pg-cIDPRE-2. The solution of 5¢-1 (7.9 mg, 10 pmol)
in 60% HCOOH (5 mL) was stirred for 12 h and then evaporated under reduced pressure. The
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purification of the residue was performed with method A for preparative HPLC, and the main
fraction was collected to give the target molecule Ps.-cIDPRE-1 (6.5 mg, 87%). The same
treatment was imposed on 5¢-2 (13.4 mg, 17 umol) to give Ps.-cIDPRE-2 (10.8 mg, 85%),
which was purified with the same procedure. Data for P;e-cIDPRE-l: ou(400MHz; D,0)
3.86-3.93 (m, 4H, OCH,CH,OP), 4.10-4.12 (m, 1H, Hs,), 4.18-4.19 (m, 1H, Hsy’), 4.31 (m,
1H, Hy’), 4.92-4.95 (m, 1H, H3’), 5.36-5.38 (m, 1H, Hy’), 5.47 (d, 1H, Jui»amn= 11.2 Hz,
H,”a), 5.82 (d, 1H, Juimbu17a= 11.2 Hz, H;”b), 6.06 (d, 1H, J ;- 1m» = 2.8 Hz,H;”), 8.19 (s, 1H,
Hy), 8.49 (s, 1H, H,); 8p(121.5 MHz; D,0O; decoupled with 'H) -11.15 (s), 32.97 (s); m/z
(ESI-TOF") 546.9509 (M requires 546.9534). Data for Ps.-cIDPRE-2: ou(400MHz; D,0)
3.81-3.85 (m, 2H, OCH,), 3.97-4.01 (m, 2H, CH,OP), 4.11-4.15 (m, 1H, Hs,’), 4.24-4.29 (m,
1H, Hsy’), 4.33 (m, 1H, Hy’), 4.83 (m, 1H, Hs’), 5.37-5.39 (m, 1H, H,’), 5.50 (d, 1H, Ja17ami7»
=10.8 Hz, H,”a), 5.79 (d, 1H, Jui»bm17a= 10.8 Hz, H;”b), 6.06 (d, 1H, Ju1» 1 = 3.6 Hz,H/’),
8.19 (s, 1H, Hg), 8.52 (s, 1H, Hy); dp(121.5 MHz; D,0O; decoupled with 1H)
-11.10 (s), 34.16 (s); m/z (ESI-TOF") 546.9502 (M’ requires 546.9534).
N'-[(5”-O-(phosphorothioate)ethoxy)methyl]-5’-O-phosphoryl-2°,3’-O-isopropylidene-
inosine-5’,5”-cyclicpyrophosphate 9b-1 and 9b-2. 2-Cyanoethoxy-N,N,N’,N -tetraisopropyl
phosphoramidite (0.1 mL, 0.33 mmol) was added to a solution of 6 (0.12 g, 0.22 mmol) and
1 H-tetrazole (46 mg, 0.66 mmol) in CH3CN (80 mL) under argon. After the reaction was
continued for 0.5 h, CS; solution (30 mL) of Sg (69 mg, 2.16 mmol) was added and the
reaction was continued for 8 h. After the reaction mixture was evaporated, the residue
resolved in H,O and extracted with CHCI;, The aqueous layer was concentrated. The
purification was performed with method A for preparative HPLC to give compound 8b (a pair
of diastereoisomers, unseparated, 84 mg, 57%). Compound 8b was resolved in IM TEAB
bicarbonate buffer (pH = 7.5, 10 mL) and the reaction was stirred for 6h at 35°C. After
evaporation, the separation of the mixture was performed with method B for preparative
HPLC. The fractions of 9b-1 (37 mg, 41%) and 9b-2 (48 mg, 54%) were collected separately.
Data for 9b-1: 65(400 MHz; D,0O) 1.48, 1.65 (each s, each 3H, (CHj3),C), 3.87-4.08 (m, 6H,
Hs’, OCH,CH,OP), 4.65-4.66 (m, 1H, Hy’), 5.36-5.40 (m, 2H, Hs’, H,”a), 5.87-5.88 (m,1H,
Hy’), 5.94 (d,1H, Jui», mi7a= 10.8 Hz, H,”b), 6.36 (s, 1H, H;’), 8.22 (s, 1H, Hg), 8.52 (s, 1H,
H,); 8p(121.5 MHz; D,0; decoupled with 'H) -11.45 (d, Jop=17.0 Hz), 45.00 (d, J,p,= 17.0
Hz); m/z (ESI-TOF") 539.0394 (M" requires 539.0408). Data for 9b-2: (400 MHz; D,0O)
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1.48, 1.65 (each s, each 3H, (CH3),C), 3.79-4.03 (m, 6H, Hs;, OCH,CH,OP), 4.72 (m, 1H,
Hy’), 5.35-5.37 (m,1H, Hs’), 5.39 (d, 1H, Jui7s, niv= 10.8 Hz, H,”a), 5.92 (d,1H, Jui, nima=
10.8 Hz, H;”b), 6.01-6.03 (m, 1H, Hy’), 6.31 (s, 1H, H;’), 8.24 (s, 1H, Hg), 8.53 (s, 1H, Hy);
op(121.5 MHz; D,0; decoupled with 'H) -11.34 (d, Jop=17.0 Hz), 44.84 (d, J,,= 17.0 Hz);
m/z (ESI-TOF") 539.0398 (M requires 539.0408).
Nl-[(5”-0-(phosphorothioate)ethoxy)methyl]-5’-O-phosphoryl-inosine-s’,5”-cyclic-
pyrophosphate Ps-cIDPRE-1 and P5-cIDPRE-2 The solution of 9b-1 (25 mg, 34 tmol) in
60% HCOOH (10 mL) was stirred for 20 h and then evaporated under reduced pressure. The
purification of the residue was performed with method B for preparative HPLC, and the main
fraction was collected to give the target molecule Ps-cIDPRE-1 (20 mg, 85%); The same
treatment was imposed on 9b-2 (25 mg, 34 umol) to give P;-cIDPRE-2 (22 mg, 95%), which
was purified with the same procedure. Data for P5-cIDPRE-1: ou(400 MHz; D,0) 3.85-3.92
(m, 2H, OCHa), 3.96-4.03 (m, 2H, CH,OP), 4.09-4.13 (m, 1H, Hs,’), 4.29-4.35 (m, 2H, H4’,
Hsy’), 4.77-4.78 (m, 1H, Hy"), 5.44 (d,1H, Jui»s, mn = 11.2 Hz, H,a), 5.49-5.51 (m,1H, Hy"),
5.88 (d,1H, Juimb, mima= 11.2 Hz, H;”b), 6.06 (d, 1H, Jui-, w2 = 4.4 Hz, H,’), 8.21 (s, 1H, Hg),
8.55 (s, 1H, Hy); dp(121.5 MHz; D,0; decoupled with 1H) -11.12 (d, J,p= 19.6 Hz), 44.73 (d,
Jpop=19.6 Hz); m/z (ESI-TOF") 499.0089 (M" requires 499.0095). Data for P;-cIDPRE-2:
ou(400 MHz; D,0) 3.81-3.88 (m, 2H, OCH,), 3.98-4.09 (m, 3H, Hs,’, CH,OP), 4.22-4.27 (m,
1H, Hsy”), 4.33-4.36 (m, 1H, Hy’), 4.76-4.77 (m, 1H, H3), 5.43-5.45 (m,1H, H,") , 5.51 (d,1H,
Jura, miv= 11.2 Hz, H,”a), 5.80 (d, 1H, Jui, nia= 11.2 Hz, H,b), 6.06 (d, 1H, Ju1>, ur =4
Hz,H,"), 8.20 (s, 1H, Hy), 8.58 (s, 1H, H,); dp(121.5 MHz; D,0; decoupled with 'H) -11.23 (d,
Jop=17.0 Hz), 44.62 (d, J,,= 17.0 Hz); m/z (ESI-TOF") 499.0090 (M requires 499.0095).
N'-[(5”-0-(phosphoroselenoate)ethoxy)methyl]-5’-O-phosphoryl-2°,3’-O-isopropyl-
idene-inosine-5’,5”-cyclicpyrophosphate 9¢-1 and 9c-2. 2-Cyanoethoxy-N,N,N’,N -
tetraisopropylphosphoramidite (0.1 mL, 0.33 mmol) was added to a solution of 6 (0.12 g, 0.22
mmol) and 1H-tetrazole (46 mg, 0.66 mmol) in CH3CN (80 mL) under argon. After the
reaction was continued for 0.5 h, the CHCIl; solution (30 mL) of Se (0.17 g, 2.16 mmol) was
added and the reaction was continued for 8 h. After the reaction mixture was evaporated, the
residue resolved in H,O and extracted with CHCl; and the aqueous layer was concentrated.
The purification was performed with method A for preparative HPLC to give compound 8¢ (a

pair of diastereoisomers, unseparated, 47 mg, 30%). Compound 8c was resolved in IM TEAB
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bicarbonate buffer (pH = 7.5, 10 mL) and the reaction was stirred for 6h at 35°C. After
evaporation, the separation of the mixture was performed with method B for preparative
HPLC. The fractions of 9¢-1 (18 mg, 36%) and 9¢-2 (30 mg, 59%) were collected separately.
Data for 9¢-1: 6(400 MHz; D,0) 1.50, 1.67 (each s, each 3H, (CH3),C), 3.91-3.95 (m, 2H,
OCH,), 3.99-4.12 (m, 4H, Hs’, CH,OP), 4.66-4.69 (m, 1H, Hy’), 5.38-5.41 (m, 2H, Hs’, H,a),
5.87-5.89 (m,1H, Hy), 5.95 (d,1H, Jui»v, mi7a= 10.8 Hz, H,”b), 6.37 (s, 1H, H;’), 8.24 (s, 1H,
Hg), 8.53 (s, 1H, H»); op(121.5 MHz; D,O; decoupled with 1H) -11.81 (d, Jop = 19.6 Hz),
34.94 (d, Jop= 19.6 Hz); m/z (ESI-TOF") 586.9851 (M’ requires 586.9847). Data for 9¢-2:
on(400 MHz; D,0) 1.49, 1.67 (each s, each 3H, (CHj3),C), 3.81-4.07 (m, 6H, Hs,
OCH,CH,OP), 4.75-4.76 (m, 1H, Hy’), 5.38-5.41 (m,2H, Hj, H,”a), 5.94 (d,1H, Ju1b, nima=
11.2 Hz, H,”b), 6.05-6.07 (m, 1H, Hy’), 6.32 (s, 1H, H;’), 8.25 (s, 1H, Hg), 8.55 (s, 1H, H»);
8p(121.5 MHz; D,0; decoupled with 'H) -11.63 (d, J,, = 17.1 Hz), 34.65 (d, J,, = 17.1
Hz); m/z (ESI-TOF") 586.9846 (M requires 586.9847).
N'-[(5”’-O-(phosphoroselenoate)ethoxy)methyl]-5°-O-phosphoryl-inosine-5°,5”-cyclic-
pyrophosphate P-cIDPRE-1 and P5.-cIDPRE-2. The solution of 9¢-1 (18 mg, 23 ptmol) in
60% HCOOH (10 mL) was stirred for 20 h and then evaporated under reduced pressure. The
purification of the residue was performed with method B for preparative HPLC, and the main
fraction was collected to give the target molecule Pge-cIDPRE-l (15 mg, 90%). The same
treatment was imposed on 9¢-2 (25.0 mg, 32 umol) to give Pi.-cIDPRE-2 (22 mg, 95%),
which was purified with the same procedure. Data for Pée-cIDPRE-I: ou(400 MHz; D,0)
3.86-4.04 (m, 4H, OCH,CH,OP), 4.11-4.14 (m, 1H, Hs,’), 4.28-4.35 (m, 2H, Hs,’, Hy’),
4.76-4.78 (m, 1H, H3 ), 5.43 (d,1H, Ju1, 1= 11.2 Hz, H;”a), 5.47-5.50 (m,1H, Hy"), 5.87
(d,1H, Jurb, mima= 11.2 Hz, H,’b), 6.06 (d, 1H, Ju1-, uo» = 6 Hz, H,’), 8.20 (s, 1H, Hg), 8.54 (s,
1H, H,); 8p(121.5 MHz; D,0; decoupled with 'H) -11.45 (d, J,,= 19.6 Hz), 34.72 (d, J,, =
19.6 Hz); m/z (ESI-TOF") 546.9540 (M’ requires 546.9534). Data for Pi.-cIDPRE-2: on(400
MHz; D,0) 3.83-3.89 (m, 2H, OCHy), 4.02-4.09 (m, 3H, Hs,’, CH,OP), 4.24-4.29 (m, 1H,
Hsy’), 4.34-4.37 (m, 1H, Hy’), 4.75-4.77 (m, 1H, H3’ ), 5.43-5.46 (m,1H, H,’), 5.51 (d, 1H,
Jurwa, uiv= 11.2 Hz, H,”a), 5.81 (d, 1H, Jur, mia= 11.2 Hz, H,”b), 6.06 (d, 1H, Jyui>, uor = 4
Hz, H,%), 8.21 (s, 1H, Hy), 8.60 (s, 1H, H,); dp(121.5 MHz; D,0; decoupled with 'H) -11.60 (d,
Jpp=19.6 Hz), 34.56 (d, J,p,= 19.6 Hz); m/z (ESI-TOF") 546.9536 (M’ requires 546.9534).
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