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Supporting Information Section

(‘H, ®C NMR and DEPT spectra of compounds 1-4;

X-ray crystallographic data of compound 1)
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INOVA-S00 DEPT-NMR F1-4-4-1 IN CD3COCD3 0S5.13

Pulse Sequence: DEPT
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%: 5'% ﬁﬁ ;z 399.847 SW1: 7000 I lOF1:2308.2 I IPTS1d; 32768
EX: s2pul PW: 6.0 usec |PD: 5.0 sec INA: 40 JuB: 02 ] WinNuts - Serolv05.004

Interpolated Peak Listing
PEAK 1!

POINT HEIGHT REL. HT HZ PPM 1 ])2{ ) MH N H ‘
1 19772 682139 0.21 15684.44 3.963 HNMR spectrum of 2( , 400 z) N._PO3H;
2 19864 1346K 0.42 1564.74 3.813 \r
k] 19957 684922 0.21 1544.97 3.0864 PO.H
& 22464 695728 0.22 1005.52 2.525 2
5 22500 2226K 0.70 1001.68 2,505
6 22535 2254K 0.71 994.17 2.486
7 22571 760113 0.2¢ 986,62 2.467
L] 25161 2498K 0.78 433.33 1.084
9 25197 5230k 1.64 425.57 1.064
10 25232 237K 0.75 418.02 1.045
25,85
fTs.as
[i5.00
i . —
S S A H o T A s S e Sy S A S
4.0 35 3.0 25 20 15 1.0 ppm
JJZ.IZZQIH.A&KLM!TZ USER: DRM - DATE: Jul i 2005
_F1: 399,848 F2: 399.847 [swi: 7000 T loF1: 23082 I [PTS1d: 32768
EX: s2pul {PW: 6.0 usec |PD: 5.0 sec INA: 40 LB:02 I WinNuts - $eroiv05.004

S7
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T 1379 T2144k  0.67  2860.62 7.154 *H NMK 8] ""‘\”zu"’“ ey PO3H;
PO3H,
/"“"'557
— T T T T T T
76 75 74 73 72 7. 7.0 6.9 6.8 67  ppm
_F1:399.848 [F2: 399.847 Iswi: 7000 ] [OF1:2308.2 I [PTS1d: 32768
EX: s2pul [PW: 6.0 usec IPD:5.0 scc INA: 40 {LB:02 f WinNuts - Serolv05.004
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*H INMK spectriim or 3 (LU, 40 MHz) POM,
\(j PO3H,

3.679

-3.620

—¢.912
6.892
6.79%
PREEE——— Y} } |
6.632
—6.9713
—  —6.554

e ———3.729

JUMLMJ\/\ | J\_JU

P T T T
6.95 6.85 6.75 6.65 ppm 3.73 3.68 ppm

[ . N N

25.47 23.46 100.00

1%.%8 25.49
SIS s
I o i
T

e B e e L it By S S s S S IO S AR B S IR S B S S S S A S |

7 6 5 4 a 2 1 ppm
L L —

20.06 18.41 21.10

20.0720.37

31P NMR spectrum of 3 (D20, 161.9 MHz)

"
Br N._PO3H,
T
PO;3H,

5.952

WWMWMNWWMMWWMMWﬁﬂWWMwWWWW

T i T T
28 26 24 22 20 18 16 14 12 10 8 6 ppm
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tic *H NMR spectrum of 3 (Dz(), 400 MHz)

POzHy

\©/Y

POsH,

4
T
—r T L : : ; T .

12 10 8 6 4 2 ppm
lQZ.DLQ.lH.iQ(LMsz; U_SEE;_DRMT_DAIE;_M_LMS_
Fl: 399,848 F2:399.847 Isw1: 7000 I loF1:2308.9 I [PTS1d: 32768

EX: s2pul [PW: 6.0 usec {PD: 5.0 sec INA: 40 |LB:0:2 | WinNuts - $erolv05.003
1H NMR spectrum of 3 (D20, 400 MHz) Br. PO3H,
PO3H;
A J . i
T : ——————— T —

12 10 8 6 4 2 ppm

_302.D20,1H.,400 Mtz : USER: -
. : lOF1: 2309.0 I [PTS1d: 32768

EX: s2pul |PW: 6.0 usec [PD: 5.0 sec NA: 40 LB:02 | uts - $erolv05.002

S10
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n e atass e seans v w iy AU evas

PUINT HEIGHT

"1 leosr 355062 0. 2797.45 6.99 YPOSHz
2 14134 725119 0.27 2789.51 6.976

3 14172 471002 0.18 2781.49 6.956 PO3H,
4 14339 368661 0.14  2745.80 6.667

5 14348 644118 Q.24 2743.85 6.862

6 14358 389782 0.15  2741.66 6.857

7 14587 362547 0.14  2692.76 6.734

@ 14624 303865 0.11  2684.95 6.715

9 14764 312105 0.12  2655.00 6.640

10 14774 296443 0.11  2652.84 6.635

11 14802 277055 0.10  2646.81 6.620

12 14812 262869 0.10  2644.72 6.614

fro,n ('76.00 o1 5.08

T T T 7 L B e T T T T T gy T T T T T LA — T T

71 7.0 8.9 . 88 8.7 6.6 6.5 ppm
_F1:399.848 lrz 399.847 : [ [QF1: 2309.0 I IPTSId: 32768
EX: 2pul PW: 6.0 usec {PD: 5.0 sec [NA: 40 |LB:02 | WinNuts - $erolv05.002

Interpolated Peak Listing

PEAK POINT  HEIGHT  REL. HT 42 PPM . H
1 20095 281279 0.11  1516.14 3.792 TH NMR spectrum of 3 (D20, 400 MHz) Br. N__PO;sH,
2 20190 561108 0.21  1495.87 3.741 T
3 20284 280551 0.11 1475.94 3.691 P03H2
10.39
A
; T e e T T T T T T —— T T
3.80 3.85 3.80 3.75 3.70 3.65 3.60 ppm

302,020.1H.400 MHz USER. - .
mem ] [OF1:2309.0 I [PTSId: 32768 _
EX: s2pul PW: 6.0 usec {PD: 5.0 sec [NA: 40 {LB:02 [ WinNuts - Serolv05.002
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s/l L e
) ) ih .
ey —— — s [ T
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e e
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31P NMR spectrum of 4 (D;0, 161.9 MHz) ¢y
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s
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o PO3H,
] . J L .
e T R T S S —
12 10 8 6 4 2 ppm
24420 1H.400 MHz USER; DRM - DATE Jul L2005~
_F1;399.848 1F2; 399.847 Iswi: 7000 I [OF1: 23086 I TpTS1d: 32768
EX: s2pul TPW: 6.0 usec {PD: 5.0 sec INA: 40 [LB:0.2 | WinNuts - $erolv05.001
Interpolated Peak Listing Ci
H NMR spectru. PEAK  POINT  HEIGHT  REL. HT uz PPN H
§ m of 4 (D;0, 400 MHz) 1 13568 658K 0,73 2909.87 7.2717 N PO3H;
2 13580 B257K 0.78 2907.59 7.272
3 13882 4691K 0.44 2843.99 7.110 P03H2
4 13894 42078 0.40  2840.40 7.104 (&}
5 13924 5071K 0.48 2833.99 7.088
6 13935 4972K 0.47 2831.80 7.082
7 14554 5391K 0.51 2639,.58 6.752
8 14596 473iK 0.45 2690.862 6.72%
345 548
_ i
— — T — Py
7.0 6.8 6.8 ppm
U_SEB;_QEM_—‘-_DAELM_LZQQL
I JoF1: 23086 I [PTS1d: 32768
[PD: 5.0 sec [NA: 40 [LB:02 [ WinNuts - $erolv05.001

S13
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1 18720 2731K 0.26 1595.99 3,991 “I1ANIVIR Speluuin UL s\, A AVLE L.

N POsH
2 19815 54298 0.52  1575.12 3,941 Y OsH
3 19910 2760K 026  1555.31 3.890 P
al O3Hz

) -

T T T T T T T T T T T T T T T T T T T T T T T T

42 41 40 39 38 37 ppm

_244.D20.1H.400 MHz R - .
ﬂ_zzzm_lumw_____}w T [OF1; 2308.6 I [PTS1d: 32768
EX: s2pul PW: 6.0 usec [PD: 5.0 sec [NA: 40 [LB:02 ] WinNuts - Serolv05.001

S14 -
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€.790
§.784
6,769
6.765
3,933

4.006
3.908

PR
7. 7.4 7.3 7.2 7.1 7.0 6.9 ppm 3.98 ppm
23.56 21.93% 10.94 300.00
22.61 21.96
S S ' —
T el
—— T T[]
7 6 S 4 3 2 ppm
el e i e o —
20.21 19.47 9.77
20.07 19.50 10.98

3P NMR spectrum of 5 (D20, 161.9 MHz) O H o
\I/ 32
O PO3H,

15.794




