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Figure S1. 'H spectrum—compound 16.
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NAME D217703
EXPNO 1
PROCNO 1
Date_ 20141216
Time 5.01
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 29pg30
™ 16384 O
SOLVENT CDC13
NS 1024
DS 4
SWH 22058.824 Hz /’/\\\\\/,/’/
FIDRES 1.346364 Hz N
20 0.3714207 sec
RG 2050
DW 22.667 usec N
DE 6.50 usec /\/
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1 (:)
= CHANNEL f1 =
NUC1 13C
Pl 7.00 usec
PL1 -2.60 dB
PL1W 61.34123230 W
SFO1 100.6228298 MHz
- - CHANNEL f2 =
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127559 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
pC 1.40
J
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Figure S2. '3C spectrum—compound 16.
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Figure S3. 'H spectrum—intermediate 1 on way to compound 29.

NAME D189303
EXPNO 1
PROCNO 1
Date_ 20131015
Time 10.24
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32564
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
AQ 1.9799412 sec
RG 406
DW 60.800 usec
DE 6.50 usec
TE 769.1 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H
Pl 9.40 usec
PL1 -4.00 dB
PL1W 19.93825150 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Figure S4. 'H spectrum—intermediate 2 on way to

compound 29.
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Figure S5. °C spectrum—intermediate 2 on way to compound 29.
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Figure S6. 'H spectrum—compound 29.
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Figure S7. 1*C spectrum—compound 29.
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Date_ 20141215
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INSTRUM spect
O PROBHD 5 mm QNP 1H/13
PULPROG 2930
TD 32564
SOLVENT cpe13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
AQ 1.9799412 sec
RG 203
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
CHANNEL £1
1H
9.40 usec
-4.00 dB
19.93825150 W
400.1324710 MHz
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Figure S8. 'H spectrum—compound 20.
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NAME D211045
EXPNO 1
PROCNO 1
Date_ 20141001
Ph Time 0.51
INSTRUM spect
PROBHD 5 mm QNP 1H/13
I PULPROG zgpg30
= Ph D 16384
SOLVENT CDC13
NS 1024
Ds 4
SWH 22058.824 Hz
() FIDRES 1.346364 Hz
AQ 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 =
13¢C
Pl 7.00 usec
PL1 -2.60 dB
PL1IW 61.34123230 W
SFO1 100.6228298 MHz
———————— CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127578 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Figure S9. 13C spectrum—compound 20.
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Figure S10. 'H spectrum—compound 23
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NAME D207905
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PROCNO 1
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Time 11.56
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PROBHD 5 mm QNP 1H/13

PULPROG 2930 I
TD 32564 /
SOLVENT CDC13
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SWH 8223.685 Hz

FIDRES 0.252539 Hz

a0 1.9799412 sec O
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DW 60.800 usec

PL1 -4. dB
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NAME D217181
EXPNO 1
PROCNO 1
Date_ 20141211
Time 4.09 |
INSTRUM spect
PROBHD 5 mm QNP 1H/13 /
PULPROG 2gpg30
TD 16384
SOLVENT CDC13
NS 1024
Ds 4 O
SWH 22058.824 Hz
FIDRES 1.346364 Hz
AQ 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 294.6 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
13C
7.00 usec
-2.60 dB
61.34123230 W
100.6228298 MHz
CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127596 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Figure S11. '3C spectrum—compound 23.
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1
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Figure S12. 'H spectrum—compound 6a.
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Figure S13. '3C spectrum—compound 6a.

NAME D189179
EXPNO 1
Ph PROCNO 1
Date_ 20131012
X Time 20.36
INSTRUM spect
PROBHD 5 mm QNP 1H/13
Ph PULPROG zgpg30
D 16384
SOLVENT CDC13
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
AQ 0.3714207 sec
RG 2050
Dw 22.667 usec
DE 6.50 usec
TE 1298.2 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 ==
NUC1 13¢C
Pl 7.00 usec
PL1 -2.60 dB
PL1W 61.34123230 W
SFO1 100.6228298 MHz
= CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127586 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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NTPRTAROY SR TN Aty Ml s VIR L ki PRI Mala i WAV Lt L b g, . N A
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7.282
7.280
7.276
7.270
7.264
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7.186
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

= CHANNEL f1

1.545

D189173
1

1

20131011

17.50

spect

5 mm QNP 1H/13
zg30

32564

CDC13

16

2

8223.685
0.252539
1.9799412
406

60.800
6.50
1425.9
2.00000000

1H

-4.00
19.93825150
400.1324710

32768
400.1300058

EM

0
0.30
0

1.00

Hz
Hz
sec

usec
usec

sec

~

13.666
2.028
1.000
2.038

Figure S14. 'H spectrum—compound 15a.
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NAME D189173
EXPNO 2
PROCNO 1
Date_ 20131012
Time 6.40
Ph INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 16384
SOLVENT €DC13
Ph NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
20 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 1293.3 K
D1 0.69999999 sec
D1l 0.03000000 sec
TDO 1
= CHANNEL f1 =
13C
7.00 usec
-2.60 dB
61.34123230 W
100.6228298 MHz
CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
sI 32768
SF 100.6127564 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I Llaiad et 4 v * ! wr"'m ¥ w . ik ™ W G ¥ Wy
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 ppm

Figure S15. 13C spectrum—compound 15a.
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NAME B28599
EXPNO 2
PROCNO 1
Date 20140212
Time 23.43 Ph
INSTRUM AV400 AN
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDC13 Ph
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.252629 Hz
AQ 1.9792372 sec
RG 574.7
DW 60.400 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 =
1H
12.00 usec
-2.50 dB
12.77515030 W
400.0324703 MHz
32768
400.0300028 MHz
EM
0
0.30 Hz
0
1.00
) il
T T T T T T T T T T T T T T T T
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Figure S16. 'H spectrum—compound 6b.
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NAME D196120
EXPNO 1
PROCNO 1
Ph Date_ 20140215
ime 17.27
\\\\ INSTRUM spect.
PROBHD 5 mm QNP 1H/13
PULPROG 2gpg30
D 16384
P h SOLVENT CDCl3
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
2Q 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
7.00 usec
-2.60 dB
61.34123230 W
100.6228298 MHz
CHANNEL f2
waltzl6
1H
80.00 usec
-4.00 dB
14.06 dB
120.00 dB
19.93825150 W
0.31166428 W
0.00000000 W
400.1316005 MHz
32768
100.6127587 MHz
EM
0
1.00 Hz
0
1.40
e yl N
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm

Figure S17. '3C spectrum—compound 6b.
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NAME B28554
EXPNO 1
PROCNO 1
Date_ 20140211
Time 18.22
INSTRUM AV400
PROBHD 5 mm PABBO BB- Ph
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 2 Ph
SWH 8278.146 Hz
FIDRES 0.252629 Hz
AQ 1.9792372 sec
RG 362
DW 60.400 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
Pl 12.00 usec
PL1 -2.50 dB
PL1W 12.77515030 W
SFO1 400.0324703 MHz
ST 32768
SF 400.0300028 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
R N
T T T T T T T T T T T T T T T T
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Figure S18. 'H spectrum—compound 15b.
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NAME B28601
EXPNO 1
Ph PROCNO 1
Date_ 20140213
Time 0.16
INSTRUM AV400
PROBHD 5 mm PABBO BB-
PULPROG 29pg30
™ 16384
SOLVENT cpC13
NS 1024
DS 2
SWH 23980.814 Hz
FIDRES 1.463673 Hz
aQ 0.3416564 sec
RG 20642.5
DW 20.850 usec
DE 20.00 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
DO 1
= CHANNEL f1 =
NUC1 13C
P1 8.00 usec
PL1 -2.80 dB
PL1W 57.91424179 W
SFO1 100.5976818 MHz
- CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCED2 90.00 usec
PL2 -3.20 dB
PL12 14.30 dB
PL13 15.30 dB
PL2W 15.00949383 W
PL12W 0.26691073 W
PL13W 0.21201472 W
SFO2 400.0316001 MHz
ST 3276
SF 100.5876130 MHz
WDW
SSB
LB 1.00 Hz
GB 0
BC 1.40
A
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
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Figure S19. '3C spectrum—compound 15b.
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NAME D217261
EXPNO 1
PROCNO 1
Date_ 20141210
Ph Time 18.25
\ INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2930
TD 32564
P h SOLVENT cpC13
Cl NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
20 1.9799412 sec
RG 406
DW 60.800 usec
DE 6.50 usec
TE 294.7 K
D1 2.00000000 sec
TDO 1
= CHANNEL f1
1H
9.40 usec
-4.00 dB
19.93825150 W
400.1324710 MHz
32768
400.1300058 MHz
EM
0
0.30 Hz
0
1.00
AU ali W I A o~ a
T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 2.0 1.5 1.0 ppm
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Figure S20. 'H spectrum—compound 6e.
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P h NAME B33413
\ EXPNO 1
PROCNO 1
Date_ 20141212
Time 7.39
Ph INSTRUM AV400
PROBHD 5 mm PABBO BB-
C I PULPROG 2gpg30
™D 16384
SOLVENT cpe13
NS 2048
DS 2
SWH 23980.814 Hz
FIDRES 1.463673 Hz
2Q 0.3416564 sec
RG 18390.4
DW 20.850 usec
DE 20.00 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 13C
P1 8.00 usec
PL1 -2.80 dB
PL1W 57.91424179 W
SFOL 100.5976818 MHz
- CHANNEL f£2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -3.20 dB
PL12 14.30 dB
PL13 15.30 dB
PL2W 15.00949383 W
PL12W 0.26691073 W
PL13W 0.21201472 W
SFO2 400.0316001 MHz
s 32768
SF 100.5876095 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
pC 1.40
- L ' il " .JNL "
Ay 1 h o i 3 r * + .

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm

Figure S21. '3C spectrum—compound 6e.
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

1.533

D217701
1

1
20141215

17.53

spect.

5 mm QNP 1H/13
2330

32564

cpC13

16

2
8223.685
0.252539

1.9799412

Hz
Hz
sec

usec

usec

300.0 K
2.00000000
1

PL1W 19.93825150 W
SFO1 400.1324710 MHz
sI 32768
SF 400.1300059 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
T T T T T T T T T T T T T T
9.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 .5 3.0 2.0 1.5 ppm
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Figure S22. 'H spectrum—compound 15e.
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NAME D217701
EXPNO 2
PROCNO 1
Date_ 20141216
Ph Time 4.15
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2zgpg30
16384
SOLVENT cpC13
Ph NS 1024
Ds 4
CI SWH 22058.824 Hz
FIDRES 1.346364 Hz
aQ 0.3714207 sec
RG 2050
W 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
-2.60
61.34123230 W
100.6228298 MHz
= CHANNEL f2 =
waltzlé
1H
80.00 usec
-4.00 dB
14.06 dB
120.00 dB
19.93825150 W
0.31166428 W
0.00000000 W
400.1316005 MHz
32768
100.6127542 MHz
EM
0
1.00 Hz
0
1.40
ashetaidlisda A ) [y Lal, L U il adho s Ak bt 4 b Lubood b ) il A . & s Al L halhlan o b
i oot Ll el i Y WP A iy i i L a i o L b AN
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Figure S23. '3C spectrum—compound 15e.
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NAME A40889
EXPNO 1
PROCNO 1
Date_ 20140926 Ph
Time 18.37 \
INSTRUM DRX500
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536 Ph
SOLVENT CDC13
NS 16
DS 2
SWH 10288.065 Hz
FIDRES 0.156983 Hz
AQ 3.1850996 sec
RG 322.5
DW 48.600 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 ==
1H
18.50 usec
0.30 dB
500.1330885 MHz
32768
500.1300084 MHz
EM
0
0.30 Hz
0
1.00
L‘Umm — - . .
T T T T T T T T T T T T T T T T
9.0 8.5 8. 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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Figure S24. 'H spectrum—compound 6f.
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NAME D217702
\ EXPNO 1
PROCNO 1
Date_ 20141216
Time 4.38
Ph INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 29pg30
TD 16384
SOLVENT CDC13
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
2Q 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
7.00 usec
-2.60 dB
61.34123230 W
100.6228298 MHz
CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127567 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
pC 1.40
%-h ok i A s ™ ™ 4 TR N o~ & A "h o, " o bbbl I} TV "
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Figure S25. 13C spectrum—compound 6f.
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

D217130
1

1

20141210
7.44

spect

5 mm QNP 1H/13
zg30

32564
CDC13

16

2

8223.685
0.252539
1.9799412
406

60.800
6.50

300.0
2.00000000
1

<
™
™
™~

7.331
7.316
7.204
7.199
7.192
7.188
7.186

Ph

4.308
4.289
4.269
1.541

~

PL1W 19.93825150
SFO1 400.1324710
SI 32768
SF 400.1300058
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
T T
9.0 8.5

ul
~

2.041
4.121
9.786
2.049

Figure S26. 'H spectrum—compound 15f.
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— 144.57

_—141.08

TT~—138.80

Vi

129.60
128.82
128.52

£ —128.20

127.14
127.05

Ph

126.88

126.36

N

77.48
77.16
76 .84

——53.16

e
™~

—41.86

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

SOLVENT

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
ST

SF
WDW
SSB
LB

GB

PC

D217183
1

1
20141211

5.14

spect

5 mm QNP 1H/13
29pg30

16384

cpcl3

2048

4
22058.824 Hz
1.346364 Hz
0.3714207 sec
2050
22.667 usec
6.50 usec
294.5 K
0.69999999 sec
0.03000000 sec

CHANNEL f1

61.34123230 W
100.6228298 MHz

CHANNEL f2 =
waltzlé
1H
80.00 usec
-4.00 dB
14.06 dB
120.00 dB
19.93825150 W
0.31166428 W
0.00000000 W
400.1316005 MHz
32768
100.6127564 MHz
EM

0
1.00 Hz
0

1.40

a4

T

145

T

140

135

T

130

T

125

120

80

Figure S27. 13C spectrum—compound 15f.
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NAME D217129

EXPNO 1

PROCNO 1

Date_ 20141210 O

Time 7.39

INSTRUM spect

PROBHD 5 mm QNP 1H/13

PULPROG 2930

32564

SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.252539 Hz

aQ 1.9799412 sec

RG 406

W 60.800 usec

DE 6.50 usec

TE 300.0 K

D1 2.00000000 sec

TDO 1

CHANNEL f1
1H
9.40 usec
-4.00 dB
19.93825150 W
400.1324710 MHz
3276
400.1300058 MHz
EM
0
0.30 Hz
0
1.00
e
T T T T T T T T T T T T T T T T T
.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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Figure S28. 'H spectrum—compound 17
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NAME D217182

EXPNO 1

PROCNO 1 O

Date_ 20141211

Time 4.32

INSTRUM spect

PROBHD 5 mm QNP 1H/13

PULPROG zgpg30

D 16384

SOLVENT CDC13

NS 1024

Ds 4

SWH 22058.824 Hz

FIDRES 1.346364 Hz

AQ 0.3714207 sec

RG 2050

DW 22.667 usec

DE 6.50 usec

TE 294.5 K

D1 0.69999999 sec

D11 0.03000000 sec

TDO 1

CHANNEL f1

NUC1 13C

P1 7.00 usec

PL1 -2.60 dB

PL1W 61.34123230 W

SFO1 100.6228298 MHz

HANNEL f2

CPDPRG2 waltzlé

NUC2 1H

PCPD2 80.00 usec

PL2 -4.00 dB

PL12 14.06 dB

PL13 120.00 dB

PL2W 19.93825150 W

PL12W 0.31166428 W

PL13W 0.00000000 W

SFO2 400.1316005 MHz

ST 32768

SF 100.6127572 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

- N | | | o |
¥ Wi y J il el L e ¥ o o " e v i
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
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Figure S29. '3C spectrum—compound 17.
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NAME D217260
EXPNO 1
PROCNO 1 Ph
Date_ 20141210
Time 18.20
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2g30
TD 32564 Ph
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
AQ 1.9799412 sec
RG 144
DW 60.800 usec
DE 6.50 usec
TE 294.8 K
D1 2.00000000 sec
TDO 1
CHANNEL f1
9.40 usec
-4.00 dB
19.93825150 W
400.1324710 MHz
32768
400.1300059 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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Figure S30. 'H spectrum—compound 15g.
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NAME B33412
EXPNO 1
PROCNO 1
Ph Date_ 20141212
Time 6.50
INSTRUM AV400
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16384
SOLVENT CDC13
NS 2048
Ds 2
SWH 23980.814 Hz
FIDRES 1.463673 Hz
AQ 0.3416564 sec
RG 23170.5
DW 20.850 usec
DE 20.00 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
= = CHANNEL f1 =
NUC1 13C
Pl 8.00 usec
PL1 -2.80 dB
PL1W 57.91424179 W
SFO1 100.5976818 MHz
= = CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -3.20 dB
PL12 14.30 dB
PL13 15.30 dB
PL2W 15.00949383 W
PL12W 0.26691073 W
PL13W 0.21201472 W
SFO2 400.0316001 MHz
SI 32768
SF 100.5876089 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L e . | o
" ™ r Ladi) .t
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 ppm

Figure S31. 13C spectrum—compound 15g.
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

D217704
1

1

20141215

17.59

spect

5 mm QNP 1H/13
zg30

32564

CDC13

16

2

8223.685
0.252539
1.9799412
406

60.800
6.50

300.0
2.00000000
1

Hz

PL1W 19.93825150 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300058 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
T T T T T T T T T T
8.0 7.5 7.0 6.5 5.5 5.0 4.5 4.0 3.5 .5 1.5 1.0 Ppm
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Figure S32. 'H spectrum—compound 18b.
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NAME D217704
EXPNO 2
PROCNO 1
Date_ 20141216
\ Ph Time 5.25
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2gpg30
D 16384
SOLVENT €DCl13
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
20 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13¢
7.00 usec
-2.60 dB
61.34123230 W
100.6228298 MHz
CHANNEL £2 =
waltzl6é
1H
80.00 usec
-4.00 dB
14.06 dB
120.00 dB
19.93825150 W
0.31166428 W
0.00000000 W
400.1316005 MHz
2768
100.6127538 MHz
EM
0
1.00 Hz
0
1.40
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 ppm

Figure S33. '3C spectrum—compound 18b.
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NAME D217573
EXPNO 1
PROCNO 1
Date_ 20141214 \ Ph
Time 15.31
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32564
SOLVENT cpe13 MeO
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
AQ 1.9799412 sec
RG 724
DW 60.800 usec
DE 6.50 usec
TE 294.3 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 =
1H
9.40 usec
-4.00 dB
19.93825150 W
400.1324710 MHz
32768
400.1300061 MHz
EM
0
0.30 Hz
0
1.00
M " L J{ o e
T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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Figure S34. 'H spectrum—compound 18c.
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\ Ph NAME D217574
EXPNO 1
PROCNO 1
Date_ 20141214
Time 16.11
INSTRUM spect.
M O PROBHD 5 mm QNP 1H/13
e PULPROG 2gpg30
TD 16384
SOLVENT cpCl3
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
AQ 0.3714207 sec
RG 2050
W 22.667 usec
DE 6.50 usec
TE 294.6 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
CHANNEL f£1
NUC1 13C
Pl 7.00 usec
PL1 -2.60 dB
PL1W 61.34123230 W
SFO1 100.6228298 MHz
CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 .00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
SI 2768
SF 100.6127601 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB 0
pC 1.40
o e . \
T T T T T T T T T T T T T T T T T 1
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Figure S35. *C spectrum—compound 18e.
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Ph Ph NAME D209777
EXPNO 1
PROCNO 1
Date_ 20140912
Time 15.04
INSTRUM spect
\ PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32564
O SOLVENT cpels
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.252539 Hz
AQ 1.9799412 sec
RG 406
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
'HANNEL f1
NUC1 1H
P1 9.40 usec
PL1 -4. dB
PL1W 19.93825150 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300059 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
AL, n lh
T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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Figure S36. 'H spectrum—compound 20.
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NAME D217705
EXPNO 1
PROCNO 1
Date_ 20141216
Time 5.48
INSTRUM spect
PROBHD 5 mm QNP 1H/13
O PULPROG 2gpg30
16384
SOLVENT cpC13
NS 1024
DS 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
20 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
NUC1 13C
P1 7.00 usec
PL1 -2.60 dB
PL1W 61.34123230 W
SFO1 100.6228298 MHz
= CHANNEL f£2 =
waltzl6
1H
80.00 usec
-4.00 dB
14.06 dB
120.00 dB
19.93825150 W
0.31166428 W
0.00000000 W
400.1316005 MHz
32768
100.6127554 MHz
0
1.00 Hz
0
1.40
" SN i
peidr o o " a:
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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Figure S37. 13C spectrum—compound 20.
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7.203
7.184
7.153
7.152
7.150
7.148
7.132
7.130
7.114
7.113
7.111
7.110
6.876
6.873
6.857

6
6
6
6
6

T\

Hz
Hz
sec

usec
usec

sec

855
839
837
795
775

3.362
3.350
3.327
3.314
2.019
2.006
2.002
1.989
1.985
1.972
1.968
1.955
1.951
1.938

a

NAME D217852
EXPNO 1
PROCNO 1
Date_ 20141217
Time 8.22
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 32564
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685
FIDRES 0.252539
AQ 1.9799412
RG 203
Dw 60.800
DE 6.50
TE 300.0
D1 2.00000000
TDO 1
= CHANNEL f1 =
NUC1 1H
Pl 9.40
PL1 -4.00
PL1W 19.93825150
SFO1 400.1324710
SI 32768
SF 400.1300058
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
T
.0 5 7.0
o|o
olo
o|o
o

1.017
0.992

IS

1.084
1.061
1.026

Figure S38. 'H spectrum—compound 22.
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NAME B33659
EXPNO 1
PROCNO 1
Date_ 20141218
Time 2.28
INSTRUM AV400
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
16384
SOLVENT cpe13
NS 1024
Ds 2
SWH 23980.814 Hz
FIDRES 1.463673 Hz
AQ 0.3416564 sec O
RG 20642.5
DW 20.850 usec
DE 20.00 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1
p1 8.00 usec
PL1 -2.80 dB
PL1W 57.91424179 W
SFO1 100.5976818 MHz
CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PL2 -3.20 dB
PL12 14.30 dB
PL13 15.30 dB
PL2W 15.00949383 W
PL12W 0.26691073 W
PL13W 0.21201472 W
SFO2 400.0316001 MHz
SI 32768
SF 100.5876094 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
b " ok A, P i, " " " " "
e M A ol " ol g W
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S39. '3C spectrum—compound 22.
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NAME A41036

EXPNO 1

PROCNO 1

Date_ 20141008

Time 18.23

INSTRUM DRX500

PROBHD 5 mm DUL 13C-1

PULPROG 2930

D 65536

SOLVENT cpel3

NS 16

DS 2

SWH 10288.065

FIDRES 0.156983

3.1850996

RG 724.1

W 48.600

DE 6.00

TE 300.0

D1 1.00000000

TDO 1
CHANNEL £1

1H

18.50

0.30

500.1330885

32768

500.1300084

EM

0

0.30

0

1.00

Ph

Ph

—2.198

—1.547

A
T T T T T T T T T T T T T T T
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Figure S40. 'H spectrum—compound 6h.
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NAME D211794
EXPNO 1
PROCNO 1
Date_ 20141010
ime 21.11
INSTRUM spect
Ph PROBHD 5 mm QNP 1H/13
PULPROG 2gpg30
\ TD 16384
SOLVENT cpels
NS 1024
DS 4
Ph SWH 22058.824 Hz
FIDRES 1.346364 Hz
AQ 0.3714207 sec
RG 2050
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11l 0.03000000 sec
TDO 1
= = CHANNEL f1
NUC1 13c
Pl 7.00 usec
PL1 -2.60 dB
PL1W 61.34123230 W
SFO1 100.6228298 MHz
= = CHANNEL f2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.06 dB
PL13 120.00 dB
PL2W 19.93825150 W
PL12W 0.31166428 W
PL13W 0.00000000 W
SFO2 400.1316005 MHz
sI 32768
SF 100.6127566 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
i " " " “ ‘ " " *
W W Y y o Y ‘ u iy

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm

Figure S41. '3C spectrum—compound 6h.
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NAME A41037
EXPNO 1
PROCNO 1
Date_ 20141008
Time 18.30
INSTRUM DRX500 P h
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16 Ph
Ds 2
SWH 10288.065 Hz
FIDRES 0.156983 Hz
AQ 3.1850996 sec
RG 574.7
DW 48.600 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
1H
18.50 usec
0.30 dB
500.1330885 MHz
32768
500.1300084 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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Figure S42. 'H spectrum—compound 15h.
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NAME D211795
EXPNO 1
Ph PROCNO 1
Date_ 20141010
Time 21.34
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 29p930
TD 16384
SOLVENT cpels
NS 1024
Ds 4
SWH 22058.824 Hz
FIDRES 1.346364 Hz
a0 0.3714207 sec
RG 0
DW 22.667 usec
DE 6.50 usec
TE 300.0 K
D1 0.69999999 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
7.00 usec
-2.60 dB
61.34123230 W
100.6228298 MHz
CHANNEL £2 =
waltz16
1H
80.00 usec
-4.00 dB
14.06 dB
120.00 dB
19.93825150 W
0.31166428 W
0.00000000 W
400.1316005 MHz
32768

100.6127564 MHz
EM

0
1.00 Hz
0

1.40

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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Figure S43. '3C spectrum—compound 15h.



