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1. 'H and 3C NMR spectra
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0.55629748
0.35100001
400.1716007
32768
100.6228270
EM

0
1.00

0
1.40

Hz
Hz
sec

usec
usec

Hz
Hz
sec

usec
usec

sec
sec

usec
dB

MHz

usec

dB

===g

MHz



PHL-III-P35-1
WOWNNWY-HO OO TN b o~
O T O T N~ ~WOMme~O ™ 2l TNO O
[ ol R N ocoaTmmMmANN - MmonomN NAME 35‘33%
4 EXPNO
[ ook ot ookl 1208 podll ek v neTTT TS o~ - PROCNO 1
Date_ 20151010
Time 14.35
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG 2g30
™D 65536
SOLVENT cpcl3
(0] NS 8
Y e} DS 2
SWH 8223.685 Hz
NL )J\ FIDRES 0.125483 Hz
N N O aQ 3.9846387 sec
L0 = i
DW ) usec
N 0 DE 6.50 usec
TE 295.4
e} D1 1.00000000 sec
3ab DO 1
CHANNEL f1
1H
14.50 usec
-2.83 dB
16.91636658 W
400.1724712 MHz
32768
400.1700000 MHz
EM
0
0.30 Hz
0
1.00
T T T T T T
8 Z 6 3 2 1 ppm
<l |9 . ) S b= ot
o~ e w ™! ™|
PHL-III-P35-1 13C
< AW oMo
© o~ N~ ~ NO®E MWL ~ ™ <0
. .. e e e T H> O NS e o < NAME c1
el - < ™M O O © " L R I A . o e e EXPNO 3481
el n v MM NNN ~r~W0oonm — o PROCNO k
— — — ~~~ 0 oo < N Date_ 20150918
v W1/ Y
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPRO 2gpg30
65536
SOLVENT cpcl3
NS 350
o J DS 4
JJ\ SWH 24038.461 Hz
N FIDRES 0.366798 Hz
NI ITI O 1.3631988 sec
RG 2050
N__O DW 20.800 usec
\n/ DE 6.50 usec
TE 296.2 K
(e} D1 2.00000000 sec
D11 0.03000000 sec
3ab TDO 1
CHANNEL f1
13c
11.70 usec
-2.00 dB
48.76812744 W
100.6328888 MHz
CHANNEL f2
waltz16
1H
80.00 usec
-2.83 dB
12.00 dB
14.00 dB
16.91636658 W
0.55629748 W
0.35100001 W
400.1716007 MHz
32768
100.6228270 MHz
EM
0
1.00 Hz
0
1.40
——— | I
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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4,999
4.957
4.334
4.330
4.317
4.299
4.282
4.256
1.358
1.340
1,320
141307

z
Y

_—2.459
T™~2.402

=§::
o

=
o
o
I

ppm

58

PHL-III-P35-2 13C

64

2137
20.90
14.42
14.13
z

—166.
_154.67
“~154.25
—141.33
__-130.46
=~129.44
~~125.40
_68.64
——65.18
T-63.39
—41.43

P
<_
Ho
3
%lg

CPDPRG2
Nuc2

T T T T T
180 160 140 120 100 80 60 0 ppm
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= CHANNEL f1 =

= CHANNEL f1

= CHANNEL f2 =

C1
3528

1
20151009
10.19

spect
5 mm PABBO BB-
2930

65536

cpCl3

16

2
8223.685
0.125483

3.9846387
128
60.800
6.50

673.2
1.00000000
4

1H

14.50

=-2.83
16.91636658
400.1724712

32768
400.1700000
EM

0

0.30

0

1.00

c1

3359

1
20150727
11.48

spect
5 mm PABBO BB-
29pg30

65536

cDC13

309

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

299.9
2.00000000
0.03000000
1

13¢c
11.70

48.76812744
100.6328888
waltzlé
1H
80.00
-2.83
12.00

14.
16.91636658
0.55629748
0.35100001
400.1716007
32768
100.6228270
EM
0
1.00
0

1.40

Hz
Hz
sec

usec

Hz
Hz
sec

usec
usec

=

sec
sec

usec

0 dB

W
MHz




PHL-III-P35-3
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o WO < O O™~ O - T N O O
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AT sesTTTTw o~ R
N/ N N | N
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Nl,N\N)LO
N__O
foass
Br 3fb
T T T T T T
8 74 6 5 4 3 1 ppm
sra EE T R
oo - - o e
phl-iii-p35-3  13C
o < oo m
wn [Tolr] — OO0 < oY M O oM
. . & R IO~ Mmun N 0 <
© s & S ek mi ! A
o n n MmMMANN ~~0 M — o T
— — - ~ WO e N~
|V NI/ N/ A/ Y
OY o
Nl,N\NJ\O
N__O
T
Br 3fb
l l ] | j Ll
T T T T T T T T T
180 160 140 120 100 80 60 20 20 ppm
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SFO1

CPDPRG2
NUC2

c1
3527

1
20151009
10.15

spect
5 mm PABBO BB-
2930

65536

CcDC13

16

2

8223.685
0.125483
3.9846387
128

60.800
6.50

673.2
1.00000000
1

CHANNEL f1

1H
14.50

16.91636658
400.1724712

3276
400.1700000
EM
0
0.30
0

1.00

[5]

3491

1
20150923
8.58

spect
5 mm PABBO BB-
2gpg30

65536

cpcl13

1024

4

24038.461

0.366798
1.3631988

673.2
2.00000000
0.03000000

1

CHANNEL f1

13c

11.70

=-2.00
48.76812744
100.6328888

CHANNEL f£2
1

14.00
16.91636658
0.55629748
0.35100001
400.1716007

32768
100.6228270
EM

0

1.00

]
1.40

Hz
Hz

usec
usec

=

sec

Hz
Hz

usec

usec

sec
sec

usec
dB
w
MHz




PHL-III-P35-4

o ~NOAHMOSOAN © ™ WO 0 O
@ ANOE~NMHT O v~ © 0 O~
~N FTITNNNANNOO el MmANNA
. e e e e e e e . e e . NAME c1l
[ d TS ~N LRl B | EXPNO 3470
PROCNO i
| \\\"// ‘ \\ / Date_ 20150916
Time 14.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
O SOLVENT CcDC13
Y 1) NS 6
DS 2
N Jj\ J swH 8223.685 Hz
~INS FIDRES 0.125483 Hz
N N™ O no 3.9846387 sec
| ! RG 90.5
N o DW 60.800 usec
\n/ \l DE 6.50 usec
TE 297.3 K
(0] D1 1.00000000 sec
3mb TDO s
CHANNEL f1
1H
14.50 usec
83 dB

16.91636658 W
400.1724712 MHz

32768
400.1700000 MHz

0
0.30 Hz
0
1.00
T T T T T T T T T
8 /. 6 5 4 3 2 1 0 ppm
)
G § EB
<2< =1 b b=
- oo
PHL-III-P35-4 13c
o N ©
o ~m A~ VM T N — N O
. .. Mmor~-wvwo N 0 © ~ 0 T
© = NAME cl
© 1N ~~oVosm o~ ~ oww EXPNO 3478
o = ~e~VOO Om N N PROCNO 1
Date_ 20150917
Y VATV IRV
INSTRUM spect
PROBHD 5 mm PABBO BE-
PULPROG 2gpg30
™ 65536
Y o) SOLVENT cpCc13
NS 721
v % 5
NS SWH 24038.461 Hz
N~ °N” "0 FIDRES 0.366798 Hz
| | a0 1.3631988 sec
N O RG 2050
\n/ DW 20.800 usec
DE 6.50 usec
le) TE 296.9 K
p1 2.00000000 sec
3mb pil 0.03000000 sec
TDO 1
= CHANNEL f1
13c
11.70 usec
-2.00 dB
48.76812744 W
100.6328888 MHz
= CHANNEL f2 =
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -2.83 dB
PL12 12.00 dB
PL13 14.00 dB
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
SFO2 400.1716007 MHz
sI 32768
SF 100.6228270 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
L L Ul a e
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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NAME
EXPNO
PROCNO
Date_

5.021
4.975
4.514
4.469
4.350
4.343
4.332
4.326
4.317
4.309
4.291
4.273
4.255
4.237
1:371
1.354
1.336
1.274
1.256
1.238

|
|
%

INSTRUM
PROBHD
PULPROG

D
SOLVENT
NS

©
w

PHL-III-P36-2

Q

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

145.14 w

—165.30
154.71
133.30
132.90
131.30
130.87
129.72
128.80
127.65
125.47
41.69

\

_-14.48
T~14.05

SOLVENT
NS

T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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c1

3452

1
20150910
16.37

spect

5 mm PABBO BB-
2930
65536
cpCcl13

16

2
8223.685
0.125483
3.9846387
11

4
60.800
6.50

673.
1.00000000
1

CHANNEL f1

1H

14.50
-2.83
16.91636658
400.1724712

32768
400.1700000
EM

0

0.30

0
1.00

c1

3468

1
20150915
10.41

spect
5 mm PABBO BB-
2gpg30

65536

cpc13

188

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

673.2
2.00000000
0.03000000
1

CHANNEL f1 =

13C
11.70

CHANNEL £2
waltzlé
1H

14.00
16.91636658
0.55629748
0.35100001
400.1716007

32768
100.6228270
EM

0

1.00

0

1.40

Hz
Hz
sec

usec
usec

=

sec

Hz
Hz
sec

usec
usec

=

sec
sec

usec
-2.00 dB
48.76812744

100.6328888 MHz




1.588
1.344

1.326

1.307
1.289

o
# o
N,'N\’}‘J\OJ
Ph)\/NYOW
3kb O
| M)IA L l
T T T T T T T T T
9 8 74 6 5 3 2 1 0 ppm
= q B2 2
ol e - -l oo
PHL-III-P55-2 13¢
eSQT 5583 NHO~ BN N @o o
S3I3F 2y $ 383 S
T T O ™M O DR % e . . . . .
2a3Y 3339 eEE2 38 s &8 I3
VT NV VN VAR
o<
1)
o
N__O
T
I |
T T T T T T T I T
160 140 120 100 80 60 40 20 0 ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

SOLVENT

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
sI

SF
WDW
SSB
LB

GB

PC

c1
3554

1

20151012

10.56

spect

5 mm PABBO BB-
2930

65536

cDC13

6

2
8223.685
0.125483

3.9846387
114

60.800
6.50

294.8
1.00000000
1

CHANNEL f1 =

-2.83
16.91636658
400.1724712

32768
400.1700000

0
0.30

0
1.00

Cl

3557

1
20151012
14.47
spect

5 mm PABBO BB-
2gpg30

65536

CDC13

128

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

296.6
2.00000000
0.03000000
1

CHANNEL f1 =
13C

11.70

-2.00
48.76812744
100.6328888

CHANNEL f2 =
waltzlé

1H

80.00

-2.83

12.00

14.00
16.91636658
0.55629748
0.35100001
400.1716007
32768
100.6228270
EM

0
1.00

0
1.40

usec
dB
W
MHz

MHz

Hz
Hz
sec

usec
usec

sec
sec

MHz



4.977
4.931
4.423
4.377
4.330
4.321
4.315
4.304
4.298
4.286
4.281
4.268
4.263
4,255
3.953
1.342
1.324
1.317
1.307
1.299
1.281

NN
PNy
3b O
¥
9 8

PHL-III-P60-2

~
~

<
)
—

—151.42
—145.95

|
0.0
Y o)
v
Ph/‘\/N\g/

3lb

3.08

——128.74
77.42
77.10
76.78

T~125.54
—54.32

_65.10
~—63.35
—41.56
__-14.44
“~14.16

pa
Y

@]
_/

T T
160 140

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

D
SOLVENT

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

SOLVENT

ct
3518
1

20151008
15.01

5 mm PABBO BB-
930

65536
cpcl3

4

2

8223.685
0.125483
3.9846387
128

60.800
6.50

673.2
1.00000000
1

CHANNEL f1

Hz
Hz
sec

usec
usec
K
sec

-2.83 dB

16.91636658
400.1724712
32768
400.1700000
EM

0
0.30

0
1.00

c1
3530
1

20151009
10.38
spect

5 mm PABBO BB-

2gpg30
65536
cpcl3
64

4
24038.461
0.366798
1.3631988
2050
20.800

6.5
673.2
2.00000000
0.03000000
1

CHANNEL f1

13c

100.6328888

CHANNEL f£2
waltzl6
1H
80.00
-2.83
12.00
14.00
16.91636658
0.55629748
0.35100001
400.1716007
3276
100.6228270
EM
0
1.00
0
1.40

Hz
Hz
sec

usec

0 usec

sec
sec

usec
dB
W
MHz

usec



PHL-III-P49-1
T NO 0O o N©O A o < o o N
SO~ ®© < oMo o~ < < o
LwosT MmN 0w T M n < - 0 NAME Ccl
. . . % EXENO 3507
BT 0y Sl s s myny o~ — - PROCNO 1
\\ \// \\\ ,/ \/ | \/ Date_ 20150930
Time 14.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
o SOLVENT cpc13
Y 0o NS 16
DS 2
N. JJ—N SWH 8223.685 Hz
N °N FIDRES 0.125483 Hz
| ! aQ 3.9846387 sec
N N RG 144
DW 60.800 usec
o DE 6.50 usec
cl TE 297.4 K
3ec D1 1.00000000 sec
TDO 1
CHANNEL f1
14.50
-2.83 dB
16.91636658 W
400.1724712 MHz
32768
400.1700000 MHz
0
0.30 Hz
0
1.00
T T T T T
8 74 6 2 1 0 ppm
| (o =lo < @ o
x| (@ ] ] = * S
| [N o © o~
o
PHL-III-P49-1
o o T o NOYM WO
- — © T OO — O O AN~ O T OO0
5 N s 5 % B et Jw T o~ WOV N®MSMAN O NAME c1
o BB s 16 & e il 4543
o wn 0 T MM NN TS 2 MOWOAHOWT T
— o ~~ VIITFANNNNN PROCNO 1
Date_ 20151010
VT N ARy
INSTRUM Sp¢
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™D 65536
SOLVENT cpcl3
NS 298
DS 4
Y o SwH 24038.461 Hz
FIDRES 0.366798 Hz
NG a0 1.3631988 sec
NTN RG 2050
N DW 20.800 usec
\['I— DE 6.50 usec
TE 295.2 K
o D1 2.00000000 sec
] 3 D11 0.03000000 sec
ac DO 1
= CHANNEL f1
13
11.70 usec
-2.00 dB
PLIW 48.76812744 W
SFOL 100.6328888 MHz
= CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -2.83 dB
PL12 12.00 dB
PL13 14.00 dB
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
SFO2 400.1716007 MHz
sI 32768
SF 100.6228270 MHz
WDW EM
s5B 0
LB 1.00 Hz
GB 0
| | PC 1.40
< - - T W
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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4.653
4.609
4.463
4.418

A
~

—3.486

NAME
EXPNO

Date_
Time

—2.438
_~1.616
™~1.581

INSTRUM
PROBHD
PULPROG
D

SOLVENT
NS

2.05
3.07

PHL-III-P38-1

50

—168.
_~-158.36
~~156.93
—145.61
__-133.99
~-130.32
~—128.60
™S125.19

3ac

0.82
1.00

77.47
TT515

<
~N

76.83

0 ppm

0
12.20

46.89
46.80
T—41.85
25.85
25.74
24.41
24.31
21565

<
S
N

T T T T
180 160 140 120

T
100

80

60

40 20 0 ppm
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PROCNO

CPDPRG2
NUC2
PCPD2

c1
3561

1

20151014

10.13

spect

5 mm PABBO BB-
2930

65536

cDC13

6

2
8223.685 Hz
0.125483 Hz

3.9846387 sec
64

60.800 usec
6.50 usec

296.
1.00000000 sec
 F

-2.83 dB
16.91636658 W
400.1724712 MHz

32768
400.1700000 MHz
EM
0
0.30 Hz
0

1.00

c1

3572

1
20151019
10.14

spect
5 mm PABBO BB-

1
24038.461 Hz
0.366798 Hz
1.3631988 sec
2050
20.800 usec
6.50 usec
293.3 K
2.00000000 sec
0.03000000 sec
1

CHANNEL f1

13c
11.70 usec
=-2.00 dB
48.76812744 W
100.6328888 MHz

CHANNEL £2

80.00 usec
12100 dB

14.00
16.91636658
0.55629748
0.35100001
400.1716007 MHz

s==g

32768
100.6228270 MHz

0
1.00 Hz

0
1.40



4.634
4.590

4.431
4.386

£
N

__-3.510
=~3.478

—2.459
1.669
1.642

Fad
R

1.604

T L
N"N\l\‘l N
N
TNf
o
3ic
Cl
. J\
T T | T T T 1 T T T
9 8 7 6 5 4 3 2 1 0 ppm
bdi=1b=d -4 ©o
3/ale @ =
|| o~ ﬁ
PHL-III-P50-2 13C
m ©0 mono-®oo
Al -~ o~ NoONN ™M~ O NN O T O~
. .. e e e e e < o~ o) 0 ~ MmN Y
© ©O MmBToNL®
o n "N TTOMOMANNN ~r~ Yo OO~ nw T T A
— — L B R I { el ol v A ANNNNN
L
NI,N\'}‘ N
N\n—Nf
[¢]
3ic
Cl
| | 1 " ‘ \l l L I Lo
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm
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NAME c1
EXPNO 3517
PROCNO 1
Date_ 20151008
Time 14.56
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT cpcl3
NS 5
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 128
DW 60.800 usec
DE 6.50 usec
TE 673.2 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
1H
14.50 usec
= dB

16.91636658 W
400.1724712 MHz

3276
400.1700000 MHz
EM

0
0.30 Hz
0
1.00
NAME c1
EXPNO 3550
PROCNO 1,
Date_ 20151012
Time 10.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 29pg30
TD 65536
SOLVENT cpC13
NS 230
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
2Q 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 294.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
13c
11.70 usec
=2.00 dB

48.76812744
100.6328888 MHz

=

= = CHANNEL f2

CPDPRG2 waltz1l6
NUC2 1H
PCPD2 80.00 usec
PL2 -2.83 dB
PL12 12.00 dB
PL13 14. B
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
SFO2 400.1716007 MHz
sI 32768

SF 100.6228270 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40



1.639
1.629
1.621
1.593
1..::581:

T
0 ppm

1.00
1.04
3.02
8.20
12.16

PHL-III-P64-2 13

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D

_-134.09
—~130.35
~—128.57
™S125.53
7739
7708
76.76
—54.27
46.87
46.78
~~142.35

<
<

SOLVENT

PL1W
SFO1

CPDPRG2
NUC2

PCPD2
PL2

|, B

T
160

T T T
180 140 120 100 80 60
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CHANNEL f1

Cl

3598

4

20151022

16.31

spect

S mm PABBO BB-
2930

65536
cpc13
6

2
8223.685
0.125483

3.9846387

8

12
60.800
6.50

293.
1.00000000
1

1H

14.50
-2.83
16.91636658
400.1724712

32768
400.1700000
EM

0

0.30

0

1.00

c1

3610

1
20151029
17.09

spect
5 mm PABBO BB-
29pg30

65536

CDC13

311

4
24038.461
0.366798
1.3631988
1620

20.800
6.50

293.4
2.00000000
0.03000000
1

CHANNEL f1 =
13C

11.70

-2.00
48.76812744
100.6328888

CHANNEL £2
waltzl6
1H
80.00
-2.83
12.00
14.00
16.91636658
0.55629748
0.35100001
400.1716007
100.6228270
EM
0
1.00
0
1.40

Hz
Hz
sec

usec
usec

=

sec

Hz

sec

usec
usec

sec
sec

usec
dB

dB

===g

MHz



2. X-Ray crystal data of compound 3aa

{

z
\

z

Figure 1.X-ray single crystal structure of 3aa (with thermal ellipsoils shown at the 50%

probability level)

Identification code

Empirical formula

Formula weight

Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density

Absorption coefficient

F(000)

Crystal size

Theta range for data collection

Limiting indices

3aa

Ci8H24N40s5

376.41

1132) K

0.71073 A

Monoclinic, P2(1)/c

a=10.454(5) A alpha=90 deg.

b=21.985(9) A  beta=102.524(11) deg.

c=8.731(4) A gamma =90 deg.

1958.8(15) A"3

4, 1276 Mg/m™3

0.095 mm"-1

800

0.20x0.18 x0.12 mm

3.02 to 25.02 deg.

-12<=h<=12, -26<=k<=25, -10<=1<=10
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Reflections collected / unique

Completeness to theta = 25.02

Absorption correction

Max. and min. transmission

Refinement method

Data / restraints / parameters

Goodness-of-fit on F/2

Final R indices [[>2sigma(I)]

R indices (all data)

Largest diff. peak and hole
CCDC deposition number

19595 / 3441 [R(int) = 0.1027]

99.4%

Semi-empirical from equivalents

0.9887 and 0.9813

Full-matrix least-squares on F*2

3441/0/249

1.000

R1=0.0624, wR2 = 0.1493

R1=0.0744, wR2 = 0.1558

0.403 and -0.268 e.A"-3
1433224
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