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Figure S1. 'H NMR of Compound 3.

S des
588 ®EZ - 14000
|

_164.58
- 162.94
“\-162.08
— 150.81
— 148.34
— 140.89

13000
[ 12000
11000
[ 10000
9000
I~ 8000
[~ 7000
6000
5000
4000

3000

Ui w MI l 1 ‘ s L

[ -1000

T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 ‘ (110 ) 100 90 80 70 60 50 40 30 20 10 0
1 (ppm

Figure S2. 3C NMR of Compound 3.
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Figure S3. '"H NMR of Compound 5.
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Figure S4. 3C NMR of Compound 5.

S2 of S73

22000
21000
20000
19000
18000
17000
16000
15000
[ 14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000
ro
r-1000
-2000

[ 15000

14000

13000

[ 12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

-1000




Int. ]. Mol. Sci. 2016, 17, 766; doi:10.3390/ijms17050766 S3 of S73

.......... @888 20000
gggeg
il O F 15000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

1000

-1000

-2000

T T T T T T T T T T T
-107.6 -108.0 -108.4 -108.8 -109.2 -109.6 -110.0 -110.4 -110.8 -111.2 -111.6
f1 (ppm)

Figure S5. F NMR of Compound 5.
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Figure S6. MS (ESI) of Compound 5.
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Figure S7. '"H NMR of Compound 6.
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Figure S8. 3C NMR of Compound 6.
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Figure S9. F NMR of Compound 6.
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Figure 510. MS (ESI) of Compound 6.
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Figure S11. '"H NMR of Compound 7.
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Figure 512. ®*C NMR of Compound 7.
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Figure S13. YF NMR of Compound 7.
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Figure S14. MS (ESI) of Compound 7.
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Figure S15. '"H NMR of Compound 8.
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Figure S18. MS (ESI) of Compound 8.
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Figure S20. *C NMR of Compound 9.
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Figure S21. ’F NMR of Compound 9.
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Figure 522. MS (ESI) of Compound 9.
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Figure S23. '"H NMR of Compound 10.
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Figure S24. *C NMR of Compound 10.
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Figure S25. °F NMR of Compound 10.
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Figure 526. MS (ESI) of Compound 10.
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Figure S28. *C NMR of Compound 11.



Int. ]. Mol. Sci. 2016, 17, 766; doi:10.3390/ijms17050766 S15 of S73

< = BRNRARSSITLIB5B585852
B R R
2N S22888888288288832338 r
L [ S P I A
r 1E+05
90000
80000
70000
60000
50000
40000
30000
20000
‘ I- 10000
qu Jh Lo

T T T T T T T T T T T T T T T T T T
-50 -55 -60 -65 -70 -75 -80 -85 -90 -95 -100 -105 -110 -115 -120 -125 -130 -135
f1 (ppm)
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Figure S31. MS (ESI) of Compound 11.
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Figure S32. '"H NMR of Compound 12.
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Figure S33. 3C NMR of Compound 12.
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Figure S34. F NMR of Compound 12.
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Figure S36. MS (ESI) of Compound 12.
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Figure S46. MS (ESI) of Compound 15.
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Figure S48. *C NMR of Compound 16.
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Figure S73. ®*C NMR of Compound 22.
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Figure S87. '"H NMR of Compound 26.

850

800

r750

700

650

600

550

500

450

400

350

300

250

200

150

r100
r50

-50

69°ET —
0517 —
pA g4

S§°LT AN

0z°0¢
T€°0€ N.

2609
0019 >

9L'STT
96'STT W
81°9TT

91921
e /

PE'6ZT
£p'67T V.

€671
18'6Z1
0T'0ET
ETOET

60'SHT

69'SHT V
bELpT
pe6yT

9'85T ~
82797 ~_
9LHIT
zzsor =

L s

i

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

Figure S88. °C NMR of Compound 26.



Int. ]. Mol. Sci. 2016, 17, 766; doi:10.3390/ijms17050766

545 of 573

—-69.21

—-71.10

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

~-5000
T

-60

-8

S -92
f1 (ppm)

-96

T
-100

T
-104

Figure S89. ’F NMR of Compound 26.

T
-108

T
-112

T
-116

-120

4500

4000

3500

3000

2500

2000

1500

1000

500

T
-100

T
-110

-120

T
-130

T T
-140 -150
f1 (ppm)

-160

T
-170

T
-180

Figure S90. 3'P NMR of Compound 26.

-190

-200

-210

-220

-230



6 5
f1 (ppm)

Figure S92. '"H NMR of Compound 27.

Int. ]. Mol. Sci. 2016, 17, 766; doi:10.3390/ijms17050766 546 of S73
Spectrum
Line#:1 R.Time:5.3(Scan#:639)
MassPeaks: 402
RawMode:Single 5.3(639) BascPeak:106(145511)
BG Mode:None Group 1 - Event |
100 1% 12 *50.0
90
80 257
0= 78 |
60 I |
50+ | | ‘ 295
404 ‘
i | 269
304, 2% 12
| |
204| ‘ 64 a2
{| & 35 128 .
10 | i w M uS 4%
50 70 90 110 130 150 410 430 450
mz
S TUNNY MOOOXNO®BEOENOONNL TN ®B Y N HO00 BRNENMNN IO ANONO O Q@
N MMy NOHRTMN T RRARRRELINNNNNR QY mbhhnhhn GARNMMOMNMNANNINNG S XD S
o PR PRS- el et e P S S PN PRt R B SGOTOTO020E5505333338
S i VTV D QPRI iinbinininiininink: 132000
30000
28000
26000
24000
22000
20000
18000
16000
14000
/ [/ jl/ o // I / 12000
10000
| 8000
I
6000
4000
| I
2000
- Fo
4 T T T r
g i 2 T2 R F-2000
b= a3 s ~ ¥ @
T T T T T T T T T T T T T
13 12 11 10 9 4 3 2 1 -1



547 of S73

6000
5500
5000
4500
4000
3500
3000
2500
2000
1500
1000
500

8 8 8 8 8 8 8 8 8 o 3
=3 ra} =} mn =} mn [= n =} [=3 Q
n < < [al [ae] o~ ~ — — ) o 8
L L L L L L L L L L L
Il
o
=1
0L'€T —
R
1577 — 67'8bT-
82'8bT-
wie -gpT-
[ AN - = o mw.mm.w
07'0€ _ L]
TE'0€ E
3
- e
~
3 o
F @A
3 N
509> —3 T o
E
L O -
Q.
=S
K
o
re &~
; m W
S
. o
=
=) 132)
r= =N
oSt~ 92]
96'STT —= — o
a
81'91T ] -
ST9zT re Wa
e
mm.mﬂ/ Hay
bb'6CT / 3 o =5}
E.@M —_— L&
78'67T
0Z°0€T
€2°0€T . ]
M= s
80'SHT -
89'SHT -\ S £8'60T-
€ LbT — — = o 98'60T-
- [ S8'60T-
EE'6HT r=a $8'60T-
£9'64T jedold
£8'601-
9£'85T — [ 3 18'601-
82791 < r= 25’601~
SLPIT T \|WL 0v'60T-
7T's9r — = 6€°60T-
o 6€°60T-
s 8E'60T-
LE'601-
9E'60T-
9E'60T-
o
L& PE60T-
<

-116 -120 -124 -128 -132 -136 -140 -144 -148 -152
1 (ppm)
Figure S94. ’F NMR of Compound 27.

-112

B

-108

-104

Int. ]. Mol. Sci. 2016, 17, 766; doi:10.3390/ijms17050766



Int. ]. Mol. Sci. 2016, 17, 766; doi:10.3390/ijms17050766

Line#:1

129
~--1.30

-0.4

0.5 0.6 07 08 09 -1.0 1.1 -1.2 -1.3 ‘14 -5 -1.6
f1 (ppm)

Figure S95. "B NMR of Compound 27.

MassPeaks:332

Spectrum
R.Time:4.7(Scan#:562)
RawMode:Single 4.7(562) BasePeak:106(104399)
BG Mode:None Group 1 - Event 1
12
7%
5 128
19% 2.
48 o 175 185 »
" - " B o m
70 90 110 130 150 170 190 210 230 250 270 290

Figure S96. MS (ESI) of Compound 27.

-1.7

-1.8

*100.0

-1.9

-2.0

-2.1

390

548 of 573

F 260
k240
k220
200
180
160
F140
F120
100
80

F60

F40

r20

~-20



549 of 573

Int. ]. Mol. Sci. 2016, 17, 766; doi:10.3390/ijms17050766

5 34000

32000

30000

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000
4000
2000

-2000

80
880
680
060
1
060
97T
A
62T
627
0£'T
TET
16T
o=l |
€T
€T~y

SET

mm.ﬁ V

S6'T
L6'T
86T
00¢

99
89—
B!
sz

[
see
(e
85
09¢ 4
09¢
587
98¢
(8¢
YA !
stg
868
0p'8 |-
058\
158 ;W
£5'8

€26
ST6
€6
¥E'6

8v'7T —

EO00T

10

11

12

13

14

f1 (ppm)

Figure S97. '"H NMR of Compound 28.

5000

4500

4000

3500

3000

2500

2000

1500

1000
500

0LET
TLET >
151 —
e
Ss°LT V.

0z0€
T€°0€ V.

16'09
66'09 v

9L'STT
96'STT W
81911

ST'9CT
e
SE'6CT
vP62T /
€L°6CT
18'6¢T
TT°0eT
YT0ET

80°ShT

69°SPT V
YELPT —
EE6YT —F
mw.m: \

LL8ST —
87791

SLPIT N
wws9r —

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180

Figure S98. 3*C NMR of Compound 28.



Int. ]. Mol. Sci. 2016, 17, 766; doi:10.3390/ijms17050766

-73.50

-75

T T T T T T T
-80 -85 -90 95 -100 -105 -110
f1 (ppm)

Figure 599. °F NMR of Compound 28.

RawMode:Single 5.9(707) BasePeak:106(68022)
BG Mode:None Group 1 - Event 1
1005

5(

196 *1000

K1s 7 188
148155 176 185 24 257 268 184 295 31 322 336

50 110 130 150 170 190 210 230 25( 270 290 310 330 350 370

Figure S100. MS (ESI) of Compound 28.

390

-115

410

S50 of 573

5000

4500

[~4000

3500

3000

2500

2000

1500

1000

500

430



S51 of S73

Int. ]. Mol. Sci. 2016, 17, 766; doi:10.3390/ijms17050766

1200

50000
45000
40000
35000
[~ 30000
25000
20000
15000
10000

5000
~-5000

092
S8
98¢

2]
68
T8
8€'8 |
0v'8
058
158
€58

L e

€6
ST6
€6
vE6

e —

0L°€T
TLET v

1812 —

e
§§°/T

0z0€
TE0E 7

f1 (ppm)

Figure S101. 'H NMR of Compound 29.

10

1

12

13

16'09
6609

9L'STT
L6°STT V

6T°9TT 7
ST'9CT
(4324
SE'6CT
bb'6CT H/.

£L°6CT
8'6Z1
0C°0ET
£T0ET

80°'SKT ~_
69°GPT —
LT~
eed

9L'8ST —
AN
Ts9T V

1100
1000
I-900
I-800
- 700
I-600
500
I-400
300
I-200
100

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
Figure S102. *C NMR of Compound 29.

170




Int. ]. Mol. Sci. 2016, 17, 766; doi:10.3390/ijms17050766 552 of 573

Line#:1 R.Time:3.9(Scan#:465)
MassPeaks
RawMode:Single 3.9(465) BasePeak:80(22167)
BG Mode None Group 1 - Event |

100

L]
*100.0
90

148 |52 176 185 8

0 20 110 130 150 17( 190 210 230 250 270 29( 310 330 350 370

Figure S103. MS (ESI) of Compound 29.

N E SA3TAITIOTOOGOI000SG0333538S (38000
7 S

_~1251
1247
9.34
9.32
9.25
9.23
53
51
50
40
38

s
X
3“5
s
s
1
L7
L
VA
\
!
r1
1t1
}:
L1
|
|

36000
[~ 34000
32000
30000
28000
26000
24000
22000
20000
18000
16000
j I/ lf// / / // j / 14000
12000
10000
8000

6000

4000

2000

~-2000

2.00= T ——

2041
15
6L

w
~
-
o
AR
IN}
&

6 5
f1 (ppm)

Figure S104. "H NMR of Compound 30.



Int. ]. Mol. Sci. 2016, 17, 766; doi:10.3390/ijms17050766

S53 of 573

< 16521
164.75
\-162.28]
~ 15876

61.00
60.92

|

30.31
30.20
27.55
27.47
—21.51
13.71
13.70

L
X
<

9000

8500

8000

7500

7000

[ 6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

T T T T
190 180 170 160

RawMode:S

5.5(667) Ba

110

T T
100 90 80 70 60 50
f1 (ppm)

T T T T
150 140 130 120

Figure 5105. 3C NMR of Compound 30.

Peak:106(506558)

30 150 17( 190 2 23 25 270

Figure S106. MS (ESI) of Compound 30.

100.0



554 of 573

Int. ]. Mol. Sci. 2016, 17, 766; doi:10.3390/ijms17050766

[~ 16000

15000

14000

[~ 13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

980
880 —

680 7

€T —

96T~
861~

75'8 A\
€58 —

)
<
%
_
I

we
vZ'6
0€'6
€6

6¥'CT —

=450
BT
=£50
M\.I\..H
70
S0

Lo

150
Ria

wﬁo.ﬁ

6
f1 (ppm)

7

12 11 10

13

Figure S107. 'H NMR of Compound 31.

2500
2400

2300

2200

2100

2000

1900

1800

1700

1600

r 1500

1400

1300

1200

1100

1000

900

800
700
600
500
400
300
200
r 100

~-100

vLET
9L'€T v
08'1Z~_
1052
¥0'SZ v
05°0€
85°0€ v.

£8'8E
mo.mm/
|szec

05°6€
TL6E
T6'6€
[45v4

96'09
v0'19 v

€L'STT
¥6'STT W
91'9TT

ST'9ZT
b1°L21
£E°6CT
6Tt /

ezt
08621
90°0€T
TT0ET

ST0ET
¥0'SPT

S9°6bT

L1851
9691
82791
5T~
9L'VIT -7
0z'59T

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180
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Figure S138. *C NMR of Compound 38.
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Figure S142. 3C NMR of Compound 39.
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Figure S144. 'H NMR of Compound 40.
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Figure S145. *C NMR of Compound 40.
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Figure S146. MS (ESI) of Compound 40.



