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'H NMR and *C NMR of compound 4a
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'"H NMR and '3C NMR of compound 4b
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'"H NMR and 3C NMR of compound 4¢
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'"H NMR and 3C NMR of compound 4d
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'"H NMR and 3C NMR of compound 4e
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'"H NMR and 3C NMR of compound 4f
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'"H NMR and '*C NMR of compound 4g
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'"H NMR and '3C NMR of compound 4h
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'"H NMR and 3C NMR of compound 4i
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"H NMR and '*C NMR of compound 4j
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'"H NMR and 3C NMR of compound 4k
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"H NMR and 3C NMR of compound 41
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'"H NMR and '*C NMR of compound 4m
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'"H NMR and 3C NMR of compound 4n
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'"H NMR and '3C NMR of compound 40

2000(

1500(

1000(

5000(

— 2000(

— 1500(

— 1000(¢

— 5000(

oLL L

H_v 2.96

F0.99

1 1.04

1 1.00

H_v 0.91

6.0

7.0

8.0

9.0

10.0

11.0

12.0

ppm (t1)

89611

viviclt — e

€80¢CL —— "
LLIg'vEL

89+'9Z1 [/
118921 %
8L LT ——2N
Lev8el ——

80/°67) ———

850'LE) —
oerlel —

z/8'vel
101°9¢l

sreeel

189° ¥l

€98yl ———

6€C0G)
162°0S1 urll

569060 ——

611691

4

Lol o

120

130

140

150

160

170

ppm (t1)

S16



HRMS of 4a

Acquisition Parameter

Source Type ESI len Polarity Pasitive Sat Nebulizer 0.6 Bar
Focus Active Set Capilary 3500V Set Dry Heatar 180 °C
Scan Baegin 5 miz Set End Plate Offset 500V Set Dry Gas 4.0 l/min
Sean End 1000 miz Sat Caligian Call RF 150.0 Vpp Sat Divert Valve Source
Inle[r';i 451.1665 +M3, 0.2-0.4min #(13-24)
73,1482
80
823.3058
60
40
901,323
4b1.1581
20
301.1422
253,1405 541.1368 e 9312601
38,1561 ' - L
o TR | l]l-l |.| VI N TTI TR T TV e 1 L ll.. 609\1291 | V'Y i
100 200 300 400 500 600 700 800 800 miz
HRMS of 4b
Acquisition Parameter
Source Type ES| lan Polarity Pasitive Sat Nebulizer 0.6 Bar
Focus Active Set Capillary 3500 V Sat Dry Heater 180 °C
Scan Bagin 50 miz Set End Plate Offset 500V Sat Dry Gas 4.0 limin
Scan End 1000 miz Set Collision Cell RF 150.0 Vpp Set Divert Valve Source
Inle[ﬁ'] 481.1817 +MS, 0.2-0.3min #{13-19)
&0
B0
851.3517
40
— da3.3346
20
301.1441 14740
2531427 .
130.1557 3603305 l G3m4127 7225276 7926061
o L.t l:._.l Lok PRRFITI I 1RV O S Prre] 1 i al al 1 il 1 | e b .
100 200 300 400 500 §00 700 800 800 miz

S17



HRMS

of 4¢

Actulsitian Parameter

Sourca Tyoe lan P olarity ]
Focus et Can 3500 W
Scan Sagn SaiEnd e Offemt 500
Sean End Set Colliwion Ol RF 150, Vip
Intens. +MIS, 0.2-0dmin #[13-24]
-:1054 SO0 1610
481,180
&
3
z
2001443
360.5270
383.2126 P 571.1478 §30.4124
D.L.Jlu.'...m]l.l_ 'I.LJ.llLLl T ;
0 80 400 450 500 550 B miz
HRMS of 4d
Acquisition Parameter
Sawos Type Es Sositom Smt Hmbuizer 08 Ear
Foous Actve 3500 W Sat Dry Haater 180 *C
Saan Bagin 50 iz SaiEnd Pme OFfsst WS00V 5=t Dy Gas 4.0 ki
Szan End 1000 miz S#CalisanCal R 1500 Vo Sat Tiwert Vahs Sawss
Inens. +M5, 0.2-D.amin #[12-21)
Faliad A 1757
G
H
S0 1ddd
80,3271
3E223 437 7339 L | 8304105 FA343T6 7074817
ol RETE S | T Y W L Loaais
280 00 50 00 450 500 850 L] B0 ] ‘miz

S18



HRMS of 4e

Acquisition Parameter

Source Type ESI lan Polarity Pasitive Set Nebulizer 0.6 Bar
Focus Active Set Capillary 3500V Sat Dry Heater 180 °C
Scan Bagin 50 miz Sat End Plate Offsat 500V Sat Dry Gas 4.0 limin
Scan End 1000 miz Set Collisicn Cell RF 150.0 Vpp Set Divert Valve Source
Intens. i
e[%] 4551750 +MS, 0.2-0.4min #(14-25)
80
(]
40
487.1586
| 9293449
20
51.3258
2742718
035 331.0858
ml L | o 8454619
] L 1 L ek L L . A
100 200 300 400 500 00 700 800 900 miz
HRMS of 4f
Acquisition Parameter
Source Type ESI lzn Palarity Paositive Sat Nebulizer 0.6 Bar
Focus Active Set Capillary 3500 V Sat Dry Heatar 180 °C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 limin
Scan End 1000 miz Sat Colision Cell RF 150.0 Vpp Set Divert Valve Source
Inle[ﬁ.] 507.1103 +MS, 0.3-0.4min #(16-25)
a81.2279
&0
4851289
B0
S25.1159
404
50,247
20
3011418 B05.1092
217.1039 369761 4140700
] L 719.2169771.0828 837'3854
0 Al e - sk, i ey | A A
100 200 300 400 500 £00 700 800 800 miz

S19




HRMS of 4g

Acquisition Parameter

Source Type ESI lan Paolarity Paositive Set Mabulizer 0.6 Bar
Focus Active Set Capilary 3500V Set Dry Heatar 180 °C
Scan Bagin 50 miz Set End Plate Offsat -500 v Sat Dry Gas 4.0 l/min
Scan End 1000 miz Set Collision Call RF 150.0 Vpp Sat Divert Valve Source
Inle[r;:.] R +MS, 0.3-0.4min #(15-25)
&0
991 2225
B0
525.1031
i 3402789
303218
2742717
20
959241
6976545 844.4387
7803718
o], -
HRMS of 4h
Acquisition Parameter
Source Type ESI lan Polarity Positive Sat Mebulizer 0.6 Bar
Focus Active Set Capillary 3500V Set Dry Heater 180 °C
Scan Bagin 50 miz Set End Plate Offset 500 v Sat Dry Gas 4.0 limin
Scan End 1000 miz Set Caollision Cell RF 150.0 Vpp Set Divert Valve Source
Inle[ﬁ5| 551.0565 +MS, 0.2-0.3min #(14-20)
80
2742717 3402805
B0
41,0640
3 520,074
826.?3228

S20




HRMS of 4i

4i
2016102604 512 (8.535) Cm (512-(469+535)) TOF MS El+
1004 528.0715 883
530.0715
529.0665
N
531.0811
5270630 532.0851
533.1009
T T T T T T T T T T T T T T T T T T T T T T /:
Sl2 k3 54 5% 536 5k 538 5k 5h0 5y sh2 53  sha 5% %6 54 5% Sk 540 5k a2 &a3
HRMS of 4j
Acquisition Parameter
Source Type ESI lan Palarity Pasitive Sat Mebulizer 0.6 Bar
Focus Active Set Capillary 3500 vV Sat Dry Heater 180 °C
Scan Begin 50 miz Sat End Plate Offsat <500V Sat Dry Gas 4.0 l/min
Scan End 1000 mJ/z Sat Collision Call RF 150.0 Vpp Set Divert Valve Source
Inle[r;s;.] 4061442 +MS, 0.2-0.3min #{12-17)
&0
18,1255
B0
404
371106
| 2742885
01252
H31.2790
20 3182953
S5B7.1828
7302307
L ll 8334759
oL == -
800

S21



HRMS of 4k

Acquisition Parameter

Source Type ESI lan Polarity Pasitive Set Nebulizer 0.6 Bar
Focus Active Set Capillary 3500V Set Dry Heater 180 °C
Scan Bagin 50 miz Set End Plate Offset 500 vV Saet Dry Gas 4.0 limin
Sean End 1000 miz Set Collision Call RF 150.0 Vpp Set Divert Valve Source
Intens. X i o
I e[ﬁ] 5181338 +NIS, 0.2-0.3min #(13-17)
80
495._!51
]
404
H91.2838
20
301,1435 5p6.1431
353.2651 16,1304 8484102
271028 3 i
685.4348 TEE.2103
5 bbbl b i bt ot B DL bl 2P0 e b L
e e e e e
100 200 ) ;
HRMS of 41
Acqulsition Parameter
Saurca Type ESI lan Palarity Positva 0.88ar
Foous Shva Sat Capillary 3500 W 180 °C
Scan Bagn S0miz SatEnd Mals Offaet 500V 4.0 kmin
Szan End 1000 miz Sl Callissan Call AF 150.0 Vg Sat Diver Valva Saurce
Irens. +5, 0,20 3min #1216
Ll 5181365
25
20
15
4561553
1.0
503287
3011434
0.5
5T 1054 5411230
08 306E
GOT, 18]
R
B85 4408
0.0
300 80 400 450 500 550 [E] ] T miz



HRMS of 4m
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