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L. Crystal data and ORTEP drawing of compound 3a and 5d

Crystal data for 3a: C1sH21NOs, colorless crystal, M =315.36, orthorhombic, Pnma, a = 15.2387(4) A, b =10.3818
(DA, c=9.6545 (3)A, 0=90.0°,8=90°,7=90.0°, V'=1527.39(9)A3, Z=4, T= 150K, Fooo =672, R1 = 0.0692(1315),
wR2 =0.1658(1426). CCDC1948958.

Compound 3a
Crystal data for 5d: CisH16N20, colorless crystal, M = 250.29, monoclinic, P21/c, a = 11.4303(7)A, b = 23.1780
(16)A, ¢ =10.3616 (8)A, a=90.0°, =91.780 (6) °, y = 90.0 °, ' =2743.8(3)A3, Z=8, T=293, K, Fooo = 1056, R,
=0.0728(3987), wR2>=0.2095(4833). CCDC 1948938.
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Compound 5d

I1. Copies of *H NMR and *C NMR spectra of compounds 3, 4 and 5
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Figure 1."H-(upper) and '3*C-NMR (lower) spectra of compound 3a.
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Figure 2.'H-(upper) and 3C-NMR (lower) spectra of compound 3b.
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Figure 3."H-(upper) and '3*C-NMR (lower) spectra of compound 3c.
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Figure 4.'"H-(upper) and '3C-NMR (lower) spectra of compound 3d.



Current Data Parameters
NANE hxd- 20190603
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20190603
Ti me 10. 24
| NSTRUM spect
PROBHD 5 nm PABBO BB/
PULPROG zg30
D 65536
SCLVENT 3
NS 12
SVH 8012. 820 Hz
FI DRES 0.122266 Hz
AQ 4.0894465 sec
RG 124,98
ow 62. 400 usec
DE 6. 50 usec
TE 302 4 K
o)} 1. 00000000 sec
TOO 1
= CHANMNEL 1 =
400. 13247
NUC1 1H
P1 10. 00 usec
PLW 17. 00000000 W
F2 - Processing paraneters
S 65536
SF 400. 1300103 MHz
VoW EM
| SSB
LB 0.30 H2
aJ: !i'j J ES 1.00
v
y S
T T T T T T T T T T
1 10 9 8 7 6 5 -1 -2 ppm
1
-10= | >
| lo =]
8 S8R5 ERE orowaco® CYONNCORBNOCON
= S e b B e e e
~ BHmm ERRT Pl o T R L= T RN Rt
- popupc s=cF SODHD MM~ BONNNNNNS © e

134,99
134 90

/
%#21.?

Current Data Parameters
NANE hxdf190614—17(i

EXPNO
PROCNO 1
OH F2 - Acquisition Paraneters
by Date_ 20190615
- Time 13. 40
| NST spect
O PROBHD 5 nm PABBO BB/
PULP zgpg30
> 1 65536
. SCLVENT
NS 14336
bs 4
SVH 24038. 461 Hz
FI DRES 0.366798 Hz
AQ 1.3631488 sec
RG 195. 94
oW 20. 800 usec
DE 6.50 usec
TE 301.3 K
o1 2.00000000 sec
D11 0. 03000000 sec
TCO 1
CHANNEL f1 ==
100. 6228293
13C
10.00 usec
72. 00000000 W
SFCe 400. 1316005 MHz
NUC2 1H
CPDPRG 2 wal tz16
PCPD2 90. 00 usec
PLVZ 17. 00000000 W
PLW 2 0.20987999 W
PLW 3 0. 17000000 W

F2 - Processing paraneters
Sl 32768

| ‘

-

T T T T
180 160 140 120 100 80 60 40 20 0

Figure 5."H-(upper) and '3*C-NMR (lower) spectra of compound 3e.
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Figure 6.'H-(upper) and '3C-NMR (lower) spectra of compound 3f.
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Figure 7."H-(upper) and 3*C-NMR (lower) spectra of compound 3g.
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Figure 8.'H-(upper) and '3C-NMR (lower) spectra of compound 3h.
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Figure 9.'H-(upper) and '3C-NMR (lower) spectra of compound 3j.
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Figure 10.'"H-(upper) and '3*C-NMR (lower) spectra of compound 3k.



H7500
)\ 7000
|
| 1 6500
| ‘I j
| [ [/ [
| /, \‘1 N - 6000
| 111 1S | /
5500
5000
+4500
~4000
3500
3000
2500
|
2000
| 1500
~1000
'
| "
+500
il M ;
— ro
T il
5 !’% g 2 5 500
. . — — T . : T . . s T . .
10.0 9.5 .5 8.0 6.5 6.0 5. 5.0 4.5 4.0 3.5 3.0 2.5 2.0 L5 L0 0.5 0.0 -0.5
£1 (ppm)
- O OO~ OO OO0 H— = —
S BRI PN~ OnMeORNDNMD NOM—TNNO DO o~ ANNLOTOC T O
> ' ! . .Y SobhoNoOR®® @~ NrhRORYOmoBI®m®nS
o R e e e P e R Tt ] 2 - o ammeENaagesan 8
~r TIMOMNMNOANNNNNNNNNNNN e C e RN NG 6 = CHNCINNN GGG O
= B LR L 00 N bbb BOANNrr—ccee-cg
Current Data Paranmeters
NANE hxd-191204-1-¢
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191205
Ti me 4
| NSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SCLVENT Cchal 3
NS 6144
4
24038. 461 Hz
FI DRES 0.366798 Hz
AQ 1.3631488 sec
RG 195, 94
Dw 20. 800 usec
DE 6. 50 usec
TE 298.2 K
D1 2.00000000 sec
D11 0. 03000000 sec
TDO 1
CHANNEL f1 =
100. 6228293
13C
10. 00 usec
72. 00000000 W
CHANNEL f2 =:
400. 1316005
1H
wal tz16
90. 00 usec
17. 00000000 W
0.20987999 W
0. 17000000 W
F2 - Processing paraneters
SI 32768
JI ‘ i SF 100. 68127674 NHz
vow EM
" b " " " L
iy m.—ww L 0
o i LB 1.00 He
[e:=3 0
T T T T T T T T T T T PE 1.40
00 180 160 140 120 100 80 60 40 20 0 ppm

Figure 11."H-(upper) and '*C-NMR (lower) spectra of compound 3l.
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Figure 12."H-(upper) and '3*C-NMR (lower) spectra of compound 3m.
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Figure 13."H-(upper) and '3C-NMR (lower) spectra of compound 3n.
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Figure 14."H-(upper) and 3C-NMR (lower) spectra of compound 4a.
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Figure 15."H-(upper) and 3C-NMR (lower) spectra of compound 4b.
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Figure 16.'H-(upper) and '*C-NMR (lower) spectra of compound 4c.

4500

2500

1500

500



Current Data Parameters
NAME 20181109-H3
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181109
Time 10.17
INSTRUM spect
PROBHD 5 mm PABBO BB/

O PULPROG 2g3
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 124.98
DW 62.400 usec
DE 6.50 usec
TE 293.3 K
D1 1.00000000 sec
TDO 1
mmmmmm== CHANNEL f] ==sssmsas
SFOl 400.1324710 MHz
NUC1 1H
Pl 10.00 usec
PLW1 17.00000000 W
F2 - Processing parameters
S1 65536
SF 400.1300021 MHz
WDW EM
SsB 0
LB 0.30 Hz

' GB 0
| BC 1.00
) ) R T, U W T .
T T T T T T T T T T
1" 10 9 5 4 3 -1 ppm

2 _j 0

20181110-3-¢c

o ~NOOMOMOoWw
o NOAONNN OO W WEONA—OGC M~ N®T W

. e e e e e e e T OMHOANNMOVAOMO O ©
o o~ 000000 ® s s s s s s s se emees@
~ TTNNNNNN A N WO DVDAM -+
— P I e I R e ~ TTMMOOMMNMNA- O

Curzent Data Parameters
NAME zhongka
EXPHO 437
PROCNO 1

hequisition Parameters
20

Date_ 181112
ime 7.52
INSTRUM
PROBHD
PULPROG
SOLVENT
NS
os
WH
FIDRES
A
"G
oW
DE
TE 297.5
o1 2.00000000
411 0.03000000
MCREST 0.00000000
HCHRK 0.01500000

mams CHANNEL £1 =
c

8.00 usee
00 dB

1 -
SFOL 100.6228298 MKz
mmmemn CHANNEL £2

CRDPRGZ waltzl6

1
PCPD2 80.00
PL2 =301
PLIZ 12.14 dB
PLI3 12,14 dB
sx0; 400.1316005 MHz

F2 - Processing parametors
s1 32768
100, 6128193 MHz
EM
0
1.00 Hz
o

si
LB
a8
e 1.40

T T T T T
) 180 160 140 120 100 80 60 40 20 0 ppm

Figure 17.'"H-(upper) and '3C-NMR (lower) spectra of compound 4d.
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Figure 18.'"H-(upper) and '3C-NMR (lower) spectra of compound 4e.
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Figure 19.'"H-(upper) and 3C-NMR (lower) spectra of compound 4f.
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Figure 20.'H-(upper) and '3C-NMR (lower) spectra of compound 4g.
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Figure 21.'"H-(upper) and '3C-NMR (lower) spectra of compound 4h.
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Figure 22.'"H-(upper) and '3C-NMR (lower) spectra of compound 5a.
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Figure 23.'"H-(upper) and '3C-NMR (lower) spectra of compound 5b.
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Figure 24.'"H-(upper) and 3C-NMR (lower) spectra of compound 5c.
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Figure 25.'"H-(upper) and '3C-NMR (lower) spectra of compound 5d.
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Figure 26.'H-(upper) and '3C-NMR (lower) spectra of compound 5e.
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Figure 27.'H-(upper) and 3C-NMR (lower) spectra of compound 5f.
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Figure 28.'H-(upper) and 3C-NMR (lower) spectra of compound 5g.
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Figure 29.'H-(upper) and '3C-NMR (lower) spectra of compound 5h.



Figure 30."H-(upper) and 3C-NMR (lower) spectra of compound 5i.

$ITEIARAREAR ERRERR bR b 2 m
N N Gedeas MWW;/H ‘l' BRUKER
Current Data Parameters
NAME hxd-20180702
EXPNO 1
PROCHO 1
NC F2 - Acquisition Parameters
N Date 20180702
Time 11.00
INSTRUM spect
PROBHD & mm PABBO BE/
0O PULPROG 2930
™ 65536
SOLVENT cpela
NS 16
DS 2
SwH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 124.98
o §2.400 usec
DE 6.50 usec
TE 300.7 K
D1 1.00000000 sec
D0 1
|
| | = CHANNEL f1 ==
SFO1 400.1324710 MHz
NUC1 1H
F1 10.00 usec
PLW1 17.00000000 W
F2 - Processing parameters
SL
SF 400.1300105 MHzZ
WOW EM
SSB 0
LB 0.30 Hz
B 0
i jL } ! | BC 1.00
| I
T T T T T T T T T T T T T T
1" 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
’r— 4)«:-
&
58 [ B EE
ol o o =] - Lol
- @ Tagmavwe o o
- = Ladnanas a8 RS S A a8 2
= - Auasarcy © - RN L] :
2 @ 3 ARAARRT Y 2 frre @ cu cwm 5
3 A S aNAnnss A b= FRER <|' .-”. TI |
Current Data Parameters
NAME hxd-20180702-H1-C
EXPNG 1
PROCNO 1
N C F2 - Acquisition Parameters
Date_ 20180703
N Time
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG 2gpg30
O €556
SOLVENT cpel
NS 8192
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 95.94
oW 20,800 usec
DE 6.50 usec
T2 201.2 K
DL 2.00000000 sec
DLl 0.03000000 sec
D0 1
L £1
SFO1 100.6228293 MHz
NUC1 13¢
P1 10.00 usec
PLW1 72.00000000 W
CHANNEL £2
SFO2 400.1316005 MHz
c2 1R
CPDPRG (2 waltz16
PCPD2 90.00 usac
PLW2 17.00000000 W
PLW12 0.2098799% W
PLW13 0.17000000 W
F2 - Processing parameters
51 32768
SF 100.6127666 MHz
WOW EM
" | b 0 Wt
R " TLe 1.00 Hz
GB
T T T T T T T T T T T 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm



CQurrent Data Parameters
NAVE h

xd- noe- 2
Jy A WL ppm  exmo 12
— PROONO 1
F2 - Acquisition Paraneters
Date_ 20190828
Ti e 18,24
| NSTRUM spect
§ 0 PRCBHD 5 mm PABBO BB/
PULPRCG noesygpphpp
0 2048
SCLVENT a3
NS 64
DS 32
' SVH 3496, 503 H
=1 Fl DRES 1.707277 He
£Q 0. 2928640 sec
RG 63.57
. " ow 143. 000 usec
0 DE 6.50 usec
TE 301.9 K
0o 0.00013027 sec
| = 2 D 1. 6 sec
} e 08 0. 0001 sec
§ DIt 0. 03000000 sec
D2 0. sec
D16 0. sec
N 0. 00028600 sec
F3
” H
i
51‘ @ P1 10. 00 usec
| ) 20.00 usec
g@ P17 0 usec
i i PLW 17. 00000000 W
w3 -4 PLWO 2051480007 W
= GRADI ENT CHANNEL
GPNAM 1] SMVBQ10. 100
@zl 40.00 %
P16 1000. 00 usec
=5 F1 - Acquisition paraneters
i b 25
SFO1 4001314 M
Fl DRES 13.658216 Hz
8.738 ppm
FnNODE Stat es- TPPI
6 F2 . Processing parameters
102
SF 400. 1300091 Mz
VoW CSI NE
SSB
5 g LB 0H
i & " @ 0
é =7 PC 1.00
F1 - Processing parameters
sl 1024
M2 Stat es- TPPI
SF 400. 1300081 MHz
VoW G5l NE
T T T T T T T SSB
LB 0 H
7 5 4 3 2 1 0 ppm & 0

Figure 31. Noesy spectra of compound 4f



