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Figure S1. *H-NMR spectrum of compound 5-Al.

1H NMR of J¥-2013-6-25-1
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Figure S2. 3C-NMR spectrum of compound 5-Al.
13C NMR of Jv-2013-6-25-1
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Figure S3. 3P-NMR spectrum of compound 5-Al.
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Figure S5. HRMS spectrum of compound 5-Al.
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Figure S6. *H-NMR spectrum of compound 5-A2.

1H NMR of JY-2013-7-2-42 B
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Figure S7. 3C-NMR spectrum of compound 5-A2.
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Figure S8. 3P-NMR spectrum of compound 5-A2
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Figure S9
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5-A2 [M+H] 489.1533621

977.29868

z=1
850.26947 1109.45554

z=1
T T

1321.98533
z=1
T T

1487.42679 1621.96498 1781.94213 1901.66354

z=1 =1
T

z=7? z=7? z=7

.y
el et b b et ey

200 400 600

o)
T T 1 T T

1200

T T
1400

800 1600 1800 2000

Figure S10. HRMS spectrum of compound 5-A2.
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Figure S11. *H-NMR spectrum of compound 5-A3.

IH NMR of J¥-2013-7-3-A3
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Figure S12. *°C-NMR spectrum of compound 5-A3.
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Figure S13. 3P-NMR spectrum of compound 5-A3.
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Figure S14. HRMS spectrum of compound 5-A3.
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Figure S15. HRMS spectrum of compound 5-A3.
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Figure S16. *H-NMR spectrum of compound 5-A4.
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Figure S17. 3C-NMR spectrum of compound 5-A4.

Corrent Dats Peraseters
L

11myan-130
EXPHO 4
PAOCHO 1
13C NMA of Jy¥-2013-7-10-A3 :lit; A:nu:s:uu’-nmulwwtera
ing 15,15
TMETAN dos300
PADGHD 5 PaBBO0 BB-
. (] B LLEER LEE] 58 EER B owes e
f 3 !!?g # TET O 1 SOLVENT %
T v
W V Iy | :
- 0 22678736 Mz
FIDRES B M ME
Ll 1.4451168 sec
L 7i68
o 22.050 usec
O 0E 6.00 usec
13 0.0 K
I /OEt it} 1.50000000 s8¢
N\ Pl I 23000000 saC
N OEt MCREST 090000000 sec
MONRE 0.91800000 sec
\ 10
...... R
N L= 13C
" 12,00 usec
O L1 0.00
-2 784783508 WHD
...... Pp—
ARG waltzl6
W 1
PCPO2 80.00 usec
2 =0.50 ot
L] 17.70 a8
300131007 Mg
F2 - Processing paraseters
51 azroa
& T5.4677808 M
L] EM
8 ]
8 .50 Kz
-1 o
‘ I e 1.00
. o l 10 MR plot parassters
43 22.00 cm
CY 10.00 cm
T T T T T T T 1 :—’P l:njm: o
pon 180 160 12 120 100 a0 50 40 a o o0 ooe
F2 -0.00 Kz
PPMCH B.63E36 ppescm
HICH &L e KEfom
i 31
Figure S18. **P-NMR spectrum of compound 5-A4.
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Figure S19.
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Figure S20.

A-4 #17-93 RT: 0.08-0.42 AV: 77 NL: 1.04E8
T: FTMS + p ESI Full ms [150.00-2000.00]

HRMS spectrum of compound 5-A4.

5-A4 [M+H]382.1526338

382.15222
z=1
383.15573
z=1
384.15842 391.28403
372.10066 374.21725 375.22004 379.17242  382.06893 =1 385.16056 390.33614 =1 392.28721 395.25368
z=1 z=?  z=? z=1 =2 | _z=1 z=1 | _z=1 =2
o Al iada i ot i s I s o s i M e s s g e e e B b s M
372 374 376 378 380 382 384 386 388 390 392 394

S10



S11

Figure S21. *H-NMR spectrum of compound 5-Ab5.
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Figure S22. 3C-NMR spectrum of compound 5-A5.
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Figure S23. 3P-NMR spectrum of compound 5-A5.
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Figure S25. HRMS spectrum of compound 5-A5.
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Figure S26. *H-NMR spectrum of compound 5-A6.
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Figure S27. 3C-NMR spectrum of compound 5-A6.
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Figure S28. **P-NMR spectrum of compound 5-A6.
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Figure S29. HRMS spectrum of compound 5-A6.
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Figure S30. HRMS spectrum of compound 5-A6.
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Figure S31. *H-NMR spectrum of compound 5-A7.

1H NMR of JY-2013-7-18-A7
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Figure S33. 3P-NMR spectrum of compound 5-A7.
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Figure S34. HRMS spectrum of compound 5-A7.
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Figure S35. HRMS spectrum of compound 5-A7.

5-A7 [M+H]474.1788486

A-7 #12-97 RT: 0.05-0.44 AV: 86 NL: 2.07E8
T: FTMS + p ESI Full ms [150.00-2000.00]

474.17883
z=1

1007

z=?

W

462.14626  464.14378 467.10189 471.32990
z=1

p _z=1 2=7 z=1

474.06376

475.18210
z=1

476.18483

z=1 479.12424 481.12110

z=1

485.17000

z=1 z=2

490.24349 492.14034
z=1 z=7?

T T T T T T T T T T T T
460 465 470

475 480

T T T T
485

Figure S36. *H-NMR spectrum of compound 5-A8.

IH NMR of JY-2013-7-19-AB
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Figure S37. 3C-NMR spectrum of compound 5-A8.
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Figure S38. 3P-NMR spectrum of compound 5-A8.
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Figure S39. HRMS spectrum of compound 5-A8

5-A8 [M+H]534.1384403

A-8 #14-96 RT: 0.06-0.43 AV: 83 NL: 2.64E8
T: FTMS + p ESI Full ms [150.00-2000.00]
163.13246
z=?
1007

95—

o
a

NO,

180.15938
z=1

237.11188
z=1
340.14171
z=1

362.12352
z=1

534.13852
=1 701.25845
o 895.25502
L l =1 l z=1 1089.25207 1534 39063  1428.38607 1521.97143 1721.96246 1842.91574
— z=1 - - _ _ -
o AILJJ I | by ) ik z=1 z=1 z=? z= =2
A B R e B o R B m s e e A A o B m a s e e e  MAias nanas st senns sanes]
200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

524.24973

Figure S40. HRMS spectrum of compound 5-A8
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Figure S41. *H-NMR spectrum of compound 5-B1.

1H NMR of J¥-2013-9-25-B1
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Figure S42. 3C-NMR spectrum of compound 5-B1.
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Figure S43. 3P-NMR spectrum of compound 5-B1.
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Figure S44. HRMS spectrum of compound 5-B1.
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Figure S45. HRMS spectrum of compound 5-B1.
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Figure S47. 3C-NMR spectrum of compound 5-B2.
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Figure S49.

B-2 #8-84 RT: 0.04-0.38 AV: 77 NL: 1.68E8
T: FTMS + p ESI Full ms [150.00-2000.00]
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Figure S50. HRMS spectrum of compound 5-B2.

B-2 #8-84 RT: 0.04-0.38 AV: 77 NL: 1.13E8
T: FTMS + p ESI Full ms [150.00-2000.00]
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Figure S51. *H-NMR spectrum of compound 5-B3.

1H MMR of JY-2013-10-11-133
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Figure S52. 3C-NMR spectrum of compound 5-B3.
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Figure S53. 3P-NMR spectrum of compound 5-B3.

31P NMA of JY-2013-10-11-133
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Figure S54. HRMS spectrum of compound 5-B3.

5-B3 [M+H]504.1894132
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Figure S55. HRMS spectrum of compound 5-B3.

B-3 #13-91 RT: 0.06-0.41 AV: 79 NL: 2.32E8
T: FTMS + p ESI Full ms [150.00-2000.00]
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Figure S57. 3C-NMR spectrum of compound 5-B4.
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Figure S58. **P-NMR spectrum of compound 5-B4.
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Figure S59
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B-4 #12-101 RT: 0.05-0.45 AV: 90 NL: 2.12E7
T: FTMS + p ESI Full ms [150.00-2000.00]
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Figure S61. *H-NMR spectrum of compound 5-B5.

1H NMA of Jv-2013-10-15-B5
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Figure S62. *3C-NMR spectrum of compound 5-B5.
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Figure S63. 3P-NMR spectrum of compound 5-B5.
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Figure S64. HRMS spectrum of compound 5-B5.
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Figure S65. HRMS spectrum of compound 5-B5.
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Figure S66. *H-NMR spectrum of compound 5-B6.
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Figure S67. 3C-NMR spectrum of compound 5-B6.
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Figure S68. >*P-NMR spectrum of compound 5-B6.
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Figure S69.
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Figure S71. *H-NMR spectrum of compound 5-B7.
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Figure S72. 3C-NMR spectrum of compound 5-B7.
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Figure S73. 3P-NMR spectrum of compound 5-B7.
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Figure S75. HRMS spectrum of compound 5-B7.
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Figure S76. *H-NMR spectrum of compound 5-B8.
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Figure S77. 3C-NMR spectrum of compound 5-B8.
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Figure S79. HRMS spectrum of compound 5-B8.
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Figure S80. *H-NMR spectrum of compound 5-C1.
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Figure S81. 3C-NMR spectrum of compound 5-C1.
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Figure S82. **P-NMR spectrum of compound 5-C1.
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Figure S83. HRMS spectrum of compound 5-C1.
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Figure S84. HRMS spectrum of compound 5-C1.
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Figure S85. *H-NMR spectrum of compound 5-C2.
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Figure S87. 3P-NMR spectrum of compound 5-C2.
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Figure S89. HRMS spectrum of compound 5-C2.
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Figure S90. *H-NMR spectrum of compound 5-C3.
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Figure S91. 3C-NMR spectrum of compound 5-C3.

Corrent Osta Aeraseters
W

Jamyan-13C
EiFhD “
PAOCHD 1
-2013-12-24- F2 - acquisitioe Paraseters
13C NMR aof J¥-2013-12-24-C3 o o e
Tien 16.43
IMSTRUN dp300
PAOBHD 5 mm PABBO BB-
H E EREIRANRIAE ¥BI I RAnE A4 i EERI g B eweeos g3
H £ 5 FAUERRRERAZ FEE B DOHY AW AoERRE == ioq it
1 kkl ] /() W ) v | %| | \fl BILVENT =ik}
I EL
AW | | £ :
5l 22678.736 Mz
FiREs 0. 348004 oz
“ 1.4451188 sac
w ®16
on 22.090 usec
O 3 6.00 usec
e (XX
Il_OEt b 150000000 e
N =) ot 0.03000000 sac
AN N MOREST 0.50000000 520
\ N OEt HOARE 0.91500000 2T
/BNe)
------ CURNEL 1] =emeeans
N Wi 130
il 12,00 usec
Pl 0.00 0B
(@] 5oL 84782008 M
------ CrURMEL 12 mmmeeaee
oenGz wallz16
ez "
POPO2 80.00 use:
2 ~0.50 gt
iz 17,70 0t
02 3001315007 Mz
F2 - Processing poramcters
51 azsa
& 754877544 ez
™ BN
55 [
i} 0.50 Hz
B o
| | | | . o
. I\ 10 WA plot paraestars
o 22,00 cr
CY 8.00 ce
T T T T T T T 1 |:P ,::‘;m;n.l ::.
pon 180 160 140 120 100 Ban BQ 40 an Fop 0000 ppe
2 0,00 2
PPHCN 8,636 ppeicm
HICH L. TETD3 Mz
i 31
Figure S92. **P-NMR spectrum of compound 5-C3.
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Figure S93.
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Figure S95. *H-NMR spectrum of compound 5-C4.
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Figure S96. 3C-NMR spectrum of compound 5-C4.
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Figure S97. 3P-NMR spectrum of compound 5-C4.
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Figure S98. HRMS spectrum of compound 5-C4.
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Figure S99. HRMS spectrum of compound 5-C4.
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Figure S100. *H-NMR spectrum of compound 5-C5.
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Figure S101. *3C-NMR spectrum of compound 5-C5.
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Figure S102. *P-NMR spectrum of compound 5-C5.
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Figure S103. HRMS spectrum of compound 5-C5.

C-5#13-96 RT: 0.06-0.43 AV: 84 NL: 2.32E8
T: FTMS + p ESI Full ms [150.00-2000.00]
163.13241
z=7

,_.
[=]
i)

©
a

©
o

®
a

®
o

~
@

~
o

@
a

180.15931
7=

@
o

o
a

IS
a

185.11472
_z=1

NN W W a
o o o a o o
ool b b Teec e b e e bl o o bl

N
5]

279.15888 442.19014

z=1 z=1

N
o

464.17175
z=1

ol

z=1

610.18383 79524269 905.35434

5-C5 [M+H] 442.1901622

1219.92004 1388.45076 1521.96771
2= 2= =2

1778.29305 1925.84259
z=2

TANAWE P Voot

200

]

“
400

Figure S104. HRMS spectrum of compound 5-C5.

C-5 #13-96 RT: 0.06-0.43 AV: 84 NL: 2.25E7
T: FTMS + p ESI Full ms [150.00-2000.00]
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Figure S105. *H-NMR spectrum of compound 5-C6.
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Figure S107. *P-NMR spectrum of compound 5-C6.
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Figure S108. HRMS spectrum of compound 5-C6.
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Figure S109. HRMS spectrum of compound 5-C6.

5-C6 [M+H] 454.2101487

C-6 #15-105 RT: 0.07-0.47 AV: 91 NL: 1.71E8
T: FTMS + p ESI Full ms [150.00-2000.00]
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Figure S110. *H-NMR spectrum of compound 5-C7.
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Figure S111. *3C-NMR spectrum of compound 5-C7.
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Figure S112. 3P-NMR spectrum of compound 5-C7.
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Figure S113
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Figure S114. HRMS spectrum of compound 5-C7.
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Figure S115. *H-NMR spectrum of compound 5-D1.
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Figure S116. *°C-NMR spectrum of compound 5-D1.
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Figure S117. 3P-NMR spectrum of compound 5-D1.
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Figure S118. HRMS spectrum of compound 5-D1.
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Figure S119. HRMS spectrum of compound 5-D1.
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Figure S120. “H-NMR spectrum of compound 5-D2.
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Figure S121. 3C-NMR spectrum of compound 5-D2.
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Figure S122. 3P-NMR spectrum of compound 5-D2.
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Figure S123. HRMS spectrum of compound 5-D2.

D-2 #15-108 RT: 0.07-0.48 AV: 94 NL: 2.94E8
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Figure S124. HRMS spectrum of compound 5-D2.
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Figure S125. *H-NMR spectrum of compound 5-D3.
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Figure S126. 13C-NMR spectrum of compound 5-D3.
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Figure S127. *P-NMR spectrum of compound 5-D3.

31P NMR of J¥-2013-11-25-03
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Figure S128. HRMS spectrum of compound 5-D3.

D-3 #13-102 RT: 0.06-0.46 AV: 90 NL: 3.66E8
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Figure S129. HRMS spectrum of compound 5-D3.
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Figure S131. *3C-NMR spectrum of compound 5-D4.
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Figure S132. 3P-NMR spectrum of compound 5-D4.
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Figure S133. HRMS spectrum of compound 5-D4.
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Figure S134. HRMS spectrum of compound 5-D4.

5-D4 [M+H]354.0980115

D-4 #12-108 RT: 0.05-0.48 AV: 97 NL: 2.15E7
T: FTMS + p ESI Full ms [150.00-2000.00]

@
o

~
o
[IRTIERERI SRR INTRN AR AT |

a
a
vl ol

a
o

IS
a

35

BoRoN
o u o

ol

]

354.09764
z=1

356.09475
z=1

376.07953
z=1

347.24023
z=1

357.09841
z=1

342.28483

il 378.07637
360.32332
2 z=1
2=7
343.28819 348.24348
z=1 z=1 353.20680 365.15717 368.42482 -
! =1 2=2 7= Z’l ? z=1 L

371.12432 37421703

T T T T T T T T T T T T T T T T T T T T T T T
345 350 355 360 365 370 375

S67



S68
Figure S135. *H-NMR spectrum of compound 5-D5.
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Figure S136. *3C-NMR spectrum of compound 5-D5.
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Figure S137. 3P-NMR spectrum of compound 5-D5.
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Figure S139. HRMS spectrum of compound 5-D5.
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Figure S141. *3C-NMR spectrum of compound 5-D6.
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Figure S142. 3P-NMR spectrum of compound 5-D6.
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Figure S143.

D-6 #10-107 RT: 0.05-0.48 AV: 98 NL: 3.40E8
T: FTMS + p ESI Full ms [150.00-2000.00]
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Figure S144. HRMS spectrum of compound 5-D6.

D-6 #10-107 RT: 0.05-0.48 AV: 98 NL: 9.51E7
T: FTMS + p ESI Full ms [150.00-2000.00]
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Figure S145. *H-NMR spectrum of compound 5-D7.
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Figure S147. *P-NMR spectrum of compound 5-D7.
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Figure S148. HRMS spectrum of compound 5-D7.

D-7 #8-105 RT: 0.04-0.47 AV: 98 NL: 2.92E8
T: FTMS + p ESI Full ms [150.00-2000.00]
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Figure S149. HRMS spectrum of compound 5-D7.
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