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'HNMR of 17c

8.465
8.463
7.830
7.687
7.665
7.369
7.347
6.462
6.461
5.271
5.259

(o)}
<
(\]
LD

5. 239
5.228
3.719
3.709
3.695
3.687
3.674

< ™M
Nelto}
wm
mm

<
~
|—1
=

PR LTI R R ) p

2. 512
2.508
2.504
2.298
1.977
1.966
1.955
1.945
1.612
1.603
1.590
1.580
1.569
1.558

n
o)
N
—

el

[ T T T T T T T T T T T T T 1
14 13 12 11 10 9 8 7 6 5 4 ()} ppm
IR of 17c
100
PO YRRN | A A
" < “ v
B \ P N :‘“‘1 q/\‘\;“ \“”‘J\‘
75| \ % \ A -
\ i /| [ 9
T bl ““‘ I 14
_ | / [T ‘H‘\ A A [ | lleg
AL VO s‘u (NS
50— L L LT L S S A o €8
LoV T e | Es |
LA g o (rt s (88 |
LTS TUIVLUE I L8 T 85 g
s s , & 8%
_ LT . R S L1 O - 2 2
25 g T e 5 8
- I CEes = 2
i AT S O
. g VU BZ3 & |5]18 g
o 5, ¢ 3@ GNesf ¢
e e e
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
1/cm

191



Spectral Dara

BCNMR of 17¢

“ { Lo wan A
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 (o] PPmM
DEPT of 17c
= “ H ‘ ' {l\ } \ o J\ -
; x ; . ; ; - ; ; ; ; - ‘ ; ; ; - : ; ; ; - :
200 150 100 50 0 [ppm]
MASS of 17¢
100 316.0371 TOF MS ES+
2.30e6
o) o)
_ o~ ALK
HN |
S )\/k
)/’ o] o]
o
Molecular Formula: C54H-6N4OgS
5162663 Molecular Weight: 498.55
499.1631
1316.4920
443.0981
1316.6631 1499.4511
[316.8925
|443.3695
317.1184 500.1648
Ot errrrrrerper B oAb Ry s e e AN Y
300 320 | 340 | 360 | 380 400 420 440 460 | 480 ' 500 520 540 ' 560 | 580 | 600 620 640 660 680 | 700 720

192



Spectral Dara

'HNMR of 17d

ppm

700" 0-

GE6T—
08¢

GG 6€E

9L 6€E

TL°0€
~—_F N .
~\0Lz TN
—co'1

€8’ 81°0%

-

09°0%

LT TL~—
gezL——

O
10

o e 68° 72T ~—_
HHA oL €zT—""

z
LLTOET

E qq.ﬂmﬂmwww
9T 2€ET

52 75T~
F o 11661 —

€ET8GT—
08°L9T
hm.m@HV
S OLT—~
06°0LT

11

o
N

14

e ———
/\(

0

e

!
SCNMR of 17d

193

ppm

20

40

60

100 80

120

160 140

180




Spectral Dara

IR of 17d
100
o :,,"IL’ '~

o -

%T g Nobte Vesis ] «
5 8 sg| |2 g5 |8 || 3
© ~ el O Vco ~
© N S 3 e8|l 8~ 'w ?

80 3 2 14 o ek =
« - & oo 8 8 ¥ Qo ﬁ

0 & NOO & > 8 b X o & &
s ~ 0 =86 N 0 © 5 ~ ©
w © RO |IKND »Hro © 53 ~ © - <
< v So|og| 278 Q T ® o
= S Brdo= 8 Qo - e g
o5 0 \% 1] N M= > &
AR | - & $3° ”’
60 & S < - 8 | o 0
S b T < <S P 0
-] S e 3 =
R2 © &g ©
3 N
e N ©
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
cm-1
MASS of 17d
20180813_PSE S-108665 R-141595_POS 25 (0.277) 1: TOF MS ES+
316.0403 1.44e5
100+
499.1613
o] (0]
N = N4\IN /C‘\‘J]\O/w/
S XN
353.2693 % o)\/ko
o
Molecular Formula: C54H-gN4OgS
Molecular Weight: 498.55
< 381.2982
316.2660 1499.4541
521.1510
381.5500
317.0454 382.3020
313.2738 > 773.4726
383.1188
0 fl fl \l \\ “\ k\‘\\ll\‘ \“! T \‘L\ T T T T T T WK‘L!‘ m/Z
250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775

194



Spectral Dara

T e =

'HNMR of 17e

L)L

ppm

N

~

i

o
N

!

-

I

N

|

:

E

j

[=2]
(=]
-

o
o
-

i

f

(=]
o

1 10

12

=] ‘

13

BBCNMR of 17e

14

69°
Ge”
96"
LL”
86"
81"
6€"

re”

€L’

0€
6€
6€
6€
6€
0¥
7
4
187

7

N

99—
L/

e

.NS/.
34

.wﬁ/
.mﬁ“/.
Ammﬁwvul
0€T

Aﬁ.\
.Nﬂ\

TLET

TBST ~_
PST—

8eT—

TL9T
.m@ﬁV
TOLT
"0LT

|

160 140 120 100 80 60 40 20 ppm
195

180




Spectral Dara

IR of 17e
150
%T
125
100
75 &8 8 B o =
o g 2~ 8 pa ) a8
""0@2'@0‘_”,_ -—a88 g @ o) [ Xy]
FroS 680 F PE8L 2998 82 B9 8.Be
@ 9 — TEONST B o < : F
50 g 33vTg RSB 82° 38 § 833y
e TTEb R
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
cm-1
MASS of 17e
1: TOF MS ES+
100+ 353.2693 1.05e5
3 X
381.2082
T N/A‘N Nl
%S JV\
o 0
o
Molecular Formula: Co7H54N,OgS
Molecular Weight: 532.57
S
353.5079
316.0403 3815500
3132738
N 382.3020 441.1241
354.2703
463.1085
505.1145
L1 \ I x | [ ; \
O-lrrrprerrrrrrtebrrer ey el b bbb b e e miz
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700

196



Spectral Dara

'HNMR of 17f

ppm

Uj
2|2
o
)
=
—
~

<

oS

<=

T

~ o m

o™ o
Voo O

SRR}

—
-
T

4
<
-
)
<

E

8h CL—

|

~
[}
o

g |

08°26 —

o
N
o

uL B MJ\ULUU\J |
s
3
SN

O ° 067 22T~
oo —
- A
/ L
7 MZWV
o Lt

92 55T —
pe 9T —
£8°L91
om.mouj//r
09°891
§6°0LT
£6°0LT

OO WOOEOLMMOMMMMOMMOMOMOOMOMOMOOMOOONNNNNAAAAAAA A A A A A A

BCNMR of 17f

197

ppm

20

o A s o

40

60

80

100

120

140

160

WA AP A A ) A Ao DR ot Ao

180




Spectral Dara

IR of 17f
150
%T
125
100
o o DA =1 - b3 No
Do oV S ~w 2 88 9 o =Ty e Xy]
F2 2. 988 F 288R, 850 888 388 = 8¢
D Do~ TN S < : O« =
50 e LgrT¥ QR8T 82 38§ 83%%
3 =eEg gBy
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
cm-1
MASS of 17f
1: TOF MS ES+
100+ 353.2693 1.05e5
381.2982
o} o}
P PSRN §
|
S N
- o)\/ko
o}
Molecular Formula: C51H5gN4O5S
Molecular Weight: 440.47
°\°,
353.5079
316.0403 381.5500
313.2738
N 382.3020 441.1241
354.2703
[ 463.1085
505.1145
0 [ | | I " L N | " | .y
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 T T T T T T T T T T T T T z
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700

198



Spectral Dara

IHNMR of 17g

c00°
090"
119"
43N
Sv9-
GG9*
LLY”

Sv0-°
GG0*
705"
806"
[N
S00°
610"
€€0”
8ve”
817"
9€¥”
€qr”
9LV "
€87 "
667"
806"
LTIG"
43N
0vs-
4245
vset
c9¢”
oLz
[4539
19¢”
TLe”
9LV "
8LV "
G19°
L29”"
8€9°
vre”
6vE”
99¢”
199~
€89°
6L

vLE"
987"
887"

ppm

(=3

e

-~
~N

|

N

-7

©
~
N

| |

(=2
o
N

| |

o
o
-

g |

|

-]
o
o

JU JWL

el

o
-

©o
"j
-

3

o
N

Fo
<
S

£

N
10

S

11

NZON

AN

12

13

egql

),

o)
14

o]
BCNMR of 17g

VOO O>TTETTTLO0VOOVOVONWOWOLLTITFTITONOOMOMNOOMOMOMNOMMOMOOMOMONNNNNNAAAAAAD
HN

8

69°
86"
9e"
96"
LL®
86°
61"

0%
9
€T
[44

70°

wL*

£€8°

o
76"

16"
LE"
Ly
SG°

79’
00"

S 0—

C——
0€
6€
6€
6€
6€
0%

‘0p
‘0p
‘1Y
44

EL—

76—

ProTT—

(44 S

TET~_
TET—"

€6T——
86T

85T
91—

0LT~
wi—

199

ppm

20

PR o
80 60 40

100

120

Ly

140

N

160

180




Spectral Dara

IR of 179

o
=}

— YT

——=G¢corl

LS'SLLe
168582
65'796¢
1€°920€

%T
80

€9'8091
98°LELL

60

86'v¥S1
€9'1851

VL'€0LL

40

3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 4008
cm-1

4000

MASS of 17g

TOF MS ES+

2.07e6

=~
X
Molecular Formula: Co3HygNgO4S
Molecular Weight: 476.51

162.2636

162.4252

162.5478

162.7096

162.8767
163.2033

381.2925

”

353.2596

l

100, 162.0994

%

200



Spectral Dara

'HNMR of 17h

201

o
400
1/cm

ppm

600
cl

"ﬁ
©
o~

|

— -LLESTI
PEE— R
- ITETEL r

Y [ . e —————peity =4
N

0
«
o~
\
L

|

|

-]
(=]
-
i
IS
1>
«
-1

|

3
a
o
|
I
%
T
|
T
1600

1
"740 760 780
e

720

724.8

702.0
I
700

660 680

I
640

Molecular Formula: Cy3H19CINgO4S
Molecular Weight: 510.95
552.0 639.2
40 560 580 600 620

540

520

511.0

g |

g
e
o~

f
1800

Il bl

|

~
o
™
NN R nnn e esmmmmmmm 0o e a oSNNS NN NN A
o™
)
o

el

Ler'8
v87° 8

|

©
a
o
I

WSS

O | )
| 60l =
E I “19958T ‘ ‘ 2
| LN

—— ~STT6T

Z— —— ~-06'8567 F

= -167T10¢ L

A/ / = ong L

(o)
1

N
12
3200

J

A
©
©
o

f

= —E8ITrE

Pp9°CT

g
3600

14

.0
454.4 49?
I |
460 480 500

440

420.1
420

| Lt
k36‘0‘380 400

340

3424 3714 3988
"300 320 34

280

278.9
2F3.4 3041
!
20 240 260

220

75
50
25

BasePeak:510.95(37956)

100-

90-
80~
70-;
60-
50~

100
%T
Positive

IR of 17h
|
|
4000
MASS of 17h

30-

20-

10
200




'HNMR of 17i

Spectral Dara

W OO ODADAI~OHomMmOoOD OO O~ ANOWMO WO O O WOI I~ LW
O 0 WO N O ™~ O W oY © O T M A OO O M LI MO
T AN O O O Mo s wmmmmmmvwww(\lﬁﬁﬁo
QO 0O I~~~ r-r- ww mm(\](\l(\](\](\](\l(\l(\l(\]v—in—in—lx—lo
N7 .
A
N
A ) JLM ' A
o ‘—o\chm - - ) % o
o ola|g|e|a Q o % ©|N|<| S
o ~|ON |||~ -~ N N G N t")
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
IR of 17i
100
%T (\
80 2
2 41) 8
) 28] o |©
o DN ™ |
ME 8RR 8 3
60 ~ ERTR RN |
3 o~ SR« |
o =R <83 |
. Je 35c |
sllle o R ©e o |
40 e'Ras & o ol
5g8n T 88 8 =
e -] =3 ~ |
&t ~ -
TR & ® |
20 % 3 &
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
cm-1
MASS of 17i
TOF MS ES+
100, 1901309 6.02e6
0 N
190.4329 S )
)f OMO
0
Molecular Formula: Cy5H54NgQ4S
® -190.4837 Molecular Weight: 504.57
190.7945
191.1366
.191.3121
191.4904
191.6660 505.1602
T T T H‘\ ‘“J REEEEm L T e e — T T T miz
175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800

202



Spectral Dara

IHNMR of 17

203

000"
619
829
[4£]
059
299
€L9
289
569
SO0L
620
0%0
150"
S6% "
00§ "
¥0S
60S
€1S
LzS
LOE
V1€
9€€

€SI
= oIl
i 114]

© o

uLE
LEG®
8%6°
196°
696"
€86 °
£€66°
00€"
60€°
0ze”"
oge"
TPE"
41
9¢€”
08% "
18%°
088"
€06°
Ss€E”
09¢€”
LLe”
€99°
0L9"
989"
269°
sz8”

e

E——— A (V1]

= —IthLI

CLT
08% "
8% "

SNV VY S SN =7

DOOOSECCEECSE~OOOLOLVLLLMMMOMOMNOMOMONNNNNNNNNAAAAAAAAAO

10

/ .
P4 1
-HPSLT
- — 718788
O

A 7 -0p'Sv6T
_FLLer0g

N = -§8°S60€

+H0611E

556.1

520.4

Br

N7

239.0

Molecular Weight: 554.42

184.8

=—TIIpbE

12

S¥9°2T

Molecular Formula: Co4H50BrN5O4S

100
%T
80
60
40
20

IR of 17]

4000

MASS of 17]

BasePeak:556.15(97179)

Positive

100+
80-
704
60
50-
40
30-
20
10

90




Spectral Dara

'HNMR of 23a

[00°0
169"
199~
€L9°
€89°
€69°
€0L”
2%
440
186"
796°
L6 "
€86
LET®
70G”
806"
45N
ve”
8veE"
6G€E”
TLE”
[4:150

107"
719°
8¢9
LES”
L%9"
€99°
0L9”"
089"
roe”
€1e”
4450
€Le”
LLe”
8LC”

Lec"
86€"
4%
LOV "
4%
Ly
196~
186"
T09°
TeL”
ILe:

oSS On MMM MMM MOMOMNMOOMOMOOONNNNAAAAAAAA A A A A

— N\

AR

H
N
e

|

| 3

|~
-—|N

H

-3
i
oS

IEIEINED
@@ ec|e
olel~+~lo

3
@
S

|

13

14
13CNMR of 23a

ppm

1 10

12

89"
19°
se”
96~
LLe
86"
61"

6€¢

90
134

€87

L

0G-

8%
80
[
e
{4
ZL
L6
6¢C
80"

66"
AN
S6-°

19°
L.
LT
61

0€

0¥
o7
i

4

L—

0T ——

€21

AN

92T~
62T ——

6zl —
.omﬂ\
.:.,H\.

SET

€ST~_

eI —=
se1—"

L9T
L9T

$iind

)]

ppm

160 140 120 100 80 60 40 20

180

204



Spectral Dara

IR of 23a
100 —
%T I P N ¥ Vo \w\
75— \“‘\ i
- “‘ ‘,;JH\ “‘A‘\;‘n‘ |
] \A i ! f /
i H\‘ |4 (“ J‘\'\‘H\\“H /
50 1 o 8 L
] Wl sy s
: L dnestl | g
] gl N e Tsll T
i gl E8 B
25— S PO - S
] || |8 I3 S o=
4 |/ 39 s SN e
: Jooe8 R
0 2
i g
m =
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
1/cm
MASS of 23a
100+ 471.1308 TOF MS ES+
3.49e5
o}
o}
te¥eN e Vel
N X
o)j/ko
330.0523 K
Molecular Formula: C55H2oN4OgS
Molecular Weight: 470.50
*
471.4062
4
330.2865
472.1350
330.5171 493.1074
331.0567
.
0 T T T T - T T T T T T T T T T T T T T T \l T T T T T T T T T T T T T T T T T T T T T m/Z
300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700

205



Spectral Dara

'HNMR of 23b

€00°
9%8"
€98°
8T°
661"
LIZ"
cve”
0S9°
199"
L9 "
89"
269°
coL”
LE6"
9%6°
GS6°
6L6°
L86"
766"
i24%
70S°
806"
[ALN
24
I6€"
629°
8€9°
S%9°
969"
TL9"
8L9°
889"
(A3l
670"
L90"
G80°
AR
[ X4
€€e”
08¢"
¥8¢"
00€"
vog”
60% "
€17 "
09% "
6LY"
696"
885"
809°
008"
8LT”

=W T NWNe=—=——

O EE NN E DDV TIITONNONMMONNNNN A A A A A A A A A A A A A A A O OO

PL9" 2T —

|

o~

o
P4

th J LJU@UUUJ |

oy
oy
o

|

88T
20°¢

I

I

80°¢

|

00

—

|

26

o

ppm

o

13CNMR of 23b

SL®

0§~

66"
AN
IT°

19
L9
LT

L—

0T ——

‘€z1

.WNH./.
Dot
9zT—
C0ET—=
.HQ“
GET

€T
e

se1—"

19T
N
g1

ppm

160 140 120 100 80 60 40 20

180

206



Spectral Dara

IR of 23b
100 —
%T | TN
ﬁ N /7 RN
W / \
80— o | \ | |
1 g Lz Lo o It
1 g \/Vhyd I A I
] 3 | ASE N Al I\
b 8338 A AN )
1 > @ \/ |
60 5 B3R U TN S Y R AR TN o
T e ggx R v o I R . et
. 5 Heasl L g2 23
* WIS sjrel M\H M I 3 ~
8 | M‘ELM g o 8
40— (! i 3 1111 {---=
4 I 3 s |
I ! A prai !
] LIT & g 28y L
- S u‘ 2% s S g
- 51 T3 Qg © o
~ -3 - =
20— S5 B e T
i 8¢ g
g
R T R T T T T T T T e S T S S R
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
1/cm
MASS of 23b
100+ 485.1376 TOF MS ES+
5.01e5
2 X
>~s N/A‘N /O\I o
HN
N O)\%O
o
Molecular Formula: Cy3H;4N4OgS
Molecular Weight: 484.53
<
485.4216
330.0481
330.2823 1485.7011
507.1214
330.5129
0 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 T T T T T T T T T T m/Z
300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720

207



Spectral Dara

'HNMR of 23c

4
T09°
119"
129
[4%°N
£€79°
€597
799°
VL9
€89°
126"
626"
8€6°
196°
oLe”
PT”
€0€°
667"
€06°
806"
[A%-N
918"
0€s”
voe-
€ve”
L6G”
909"
€19°
veor
6€9°
9%9°
969"
PST”
43
coe”
cre”
TCe”
Tee”
8LT”
282"
86¢"°
(4ol
40
90F "
i1
657"
8LY"
L9G"
L8G"
L09"
LeL:
SLe”
oLe”

OO SOOI OOMOMOMOMMONNNNNNNN A A A A A A A A A A A A A A

LY T —

_ 3

-

96°8
01°¢
90°¢

—00°¢

19°S

—L2 5

€0°¢

00°T

ppm

11 10
'HNMR D,0O exchange of 23c

12

13

66€"
086"
686"
009°
019"
129"
T€9°
v9°
159°
199°
868"
906"
8€6°
Ly6"
STT”
78c”
705"
806"

78¢”
9LS"
c19°
029"
99¢"
9Lz
s8¢’
vec”
poe”

6ve”
66¢”
oLe:
€Le”
09¢e”
69¢”
9€h "
el
168
TLS”
165"
99L"
8€¢”

WWWWWOMHM®M®MNNNNN A A A A A

NN W TS =

e e e

> 790

ppm

10

11

13

COSY of 23c

[wdd] 14

—

g 2

@

208



Spectral Dara

BBCNMR of 23c
Vo SN | N
JJ } “ I \ “ l } 2\ JL .
1 éO 1 (ISO 1 ‘llo 1 2]0 1 (l)O 8I0 6|0 4I0 2|0 (I) ppm
DEPT of 23c
) n
| |
= h I lh } J
2(;0 ‘ 1;0 1&0 5‘0 1] [ppm]
HSQC of 23c
_ - g
R o o .
— b =
— &
ols 6 4 2 ‘ F2 [p‘pm]

209



HMBC of 23c

Spectral Dara

N A ) \J;JLJL /&JL%
| _
— b9 L E
| { =
] - F T
. w Y 11 i
P
609 - r
Lo
: wn
© @ ¢ ) i B
@ L
(=]
0 Q *2
g‘w%goa ° »
' L
1 o I
(=]
— w0
[ 4 ¢ @odo @ ] ' -
[ . { »
[]
T T T T T T T T T T T T T T a
8 6 a 2 F2 [ppm]
IR of 23c
00—
T | R e T . Y
80| N
VoA h
U\ I 2\
- 7o I\ l I
i <A [ R T [ /
60 500 | | AT | |
Shzs | A =W AT
283S | A = UM ] 1] |
BT Wl = VAVLA Y NI
- S8 \ I EN R T i
I & sl Wloe
40— R A 11 £ RS PR
| 4 V=371 s, 28l =
. By L F oafsEm
SR = gf8 "%
20— T2 = z 2 =
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 a0
1/cm
MASS of 23c
100+ 330.0481
TOF MS ES+
5.40e5
513.1661
O
0 J<
330.2786 >\\S N/A\N /O\‘)ko
. HN
X N
o)\ﬁ\o
457.1085 0o
e\O,
Molecular Formula: CosHysN4OgS
1305120 Molecular Weight: 512.58
457.3798
330.6878
458.1152
330.9185 513.7503
331.0525 535.1536
0 360 i 3éo 34‘0 ' GéO ' SéO ' 460 42‘0 440 i 4‘%0 ' 4é0 SEI)D ' SéD i 540 ' SéO ' SéO ' 660 ' eéo ' 6"‘0 i GéO ' SéO ' 760 ! m/z

210



Spectral Dara

XRD of 23c

19000

| _Start2.000 °, End40.002 °, Step Size0.030 °, TPS76.80 s, Divergent Slit0.300 °, Antiscatter Slit3.000 mm, DetectorLYNXEYE (1D mode)Cu40.0 kV40.0 mA

18000 /_
17000+

16000—
15000:
14000—-
13000:
12000:
1 1000:

10000+

Counts

9000—

8000—

DSC of 23c

- Instrument ID : BP/AR/MDSC-03/353

0 85.48°C 188.00°C
1.925J/g 89.18J/g
1 1 1 1 1 i
f e }
1 95.23°C

Heat Flow (W/g)
S
1

1 189.92°C

; ,
a0 0 130 180 230 280 330

211



Spectral Dara

'HNMR of 23d

T00°0- m.
168°0 e
806°0 E
069°1T
099°1 9670 ——
LT Ee
789" 1 6L ——
269°1T
20L"T E .
ShorT TE 9€°6T
298°1 ~90°) T9 08 N\
. —E L9°0€
8L8°T asozE N S eE N
G68°T U 00°¢ 9G°6€
The T LL 6E
. E o 86°6€
mwm.a ~l9z 6T 0%
666" T % 07 0¥
L6 T = 0 09°0%
766" 1 NS0T F « 20°1¥
066°T
6ET"C )
6672 — oot )
£05°Z LT~
806" 7 vLTL—
21572 Fe
91S6°¢
ggee 660 F
599°¢ 460
S6L°¢€ Lot
Z18°¢ oo._‘ls
9T€" S |u Mm.o 05°20T——
92¢€"S ¢
GEE"S o
€LT L O
Lz L OUA 8y €CT
. 60" 72T
6Le L = F2 S.mﬁ/’l
¥62° L TL 92T —
L6 L o L6°0€T
. €€ T€T
wmm.w Zz— s Lo-ser—"
z0v°L Q)
LOT "L z
€577 L o x>
LY L T 667€ST~_
. M| s rsT—=
£95°L — 60t & rreai =
€867 L E v v
z09°L o / O 19-cot1
S6L L Uy o |ooor—=
2Lz 8 g R
€LC"8 pd
9L9°C1T qu

212

Ppm

20

40

60

140 120 100 80

160

180




IR of 23d

Spectral Dara

100
%T | JUSV et . S
o . N \\‘ *‘
75— ‘L \ AT *\‘ ")w \“
= R 1 1ar [
- S \ /\ | ‘M‘ || |\‘ RN
] 3 I 1 TR
L Il L1l de
| i I P A{I
50— e & gRghL g% |
A . ‘ R R ]
7 N | S® Fne | M
|11 | \ L | ™~ o | 0
] 3 I Vi g 5
7 & I \ ] [l ® =
0 v | o - ~
25— g | g N
- N 0 HE L
i i Ll =
8 28 2o
T ~ o < ©
& ¢ec
0— ® R
] E
=
1 T T T ‘ T ‘ T I T ‘ T T T T T T ‘ T T T T [ T T [ T ‘ T [ T ‘ T
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
1/cm
MASS of 23d
TOF MS ES+
100 513.1765 2.41e5
0o
0
HN
N N
0o
Molecular Formula: Cy5H2sN4OgS
Molecular Weight: 512.58
<
513.4685
535.1594
330.0523
535.4529
1330.2865
536.1634
L/
G T T T T + T T T T T T T T T T T T T T T T T T T l\ T T T T T T T T T T T T T T T T T T T T m/Z
300 320 340 360 380 400 420 440 460 500 520 540 560 580 600 620 640 660 680 700 720 740

213



Spectral Dara

'HNMR of 23e

€00°
€8L"
8€8”
G668
90T~
€ET”
9GT"
GeT”
9ze”
ove”
8G¢E "
A0
ces”
089"
669"
(44N
8¢8”°
L78"
696"
EVT”
LSC*
LEE"
80G "
9L9"
120°
6ET”
781"
T1v°
79G°
G89”
70T
€ee”
8L6"
L70"
790"
cet”
88T"
cLe”
162’
0se”
08¢e”
9G¥ "
LY
196"
186"
666"
979~
vLL®
LLe:

—— e V—

OSSO OMOMMOOONANNNNNAAAAAAAAAAAA A AAOO OO

-
-
~N

!

N
o
N

(=3
o
-

;

—(N(w)~ o
R\~
clolaw

[=2]
F‘*
o

El

13

3CNMR of 23e

ppm

6" L—

69°¢cc—
€9°0¢€
Se'6¢€
967 6¢€
9L"6€
L6"6€
8T 0%
6€°0%
09°0%
€11V

L 99—
L9 TL—

-] 05" 20T—

£r ezt

<a L6€ZT
%.mmﬁ/
89°921\\

707821~
2e8z1—=

06°8¢T
88°0€T
vm.OMﬁ\
HN.mMH\
EVLET
wm.mmﬁ/

PSTPST——=

26 91—

29°L9T
S.wﬁV

07°89T
mm.wmﬁw\u

10

1"

12

14

Ay

ppm

160 140 120 100 80 60 40 20

180

214



IR of 23e

Spectral Dara

100 —|

g SO

%T

60

40

20—

I

1753.35— =
1024.24—

1161.19—

1111.03— =

1589.40-— -
1566.25— -
1431.23— =
1271.13—
1234.48— <

1705.13— -

~

482.22— =

T
4000 3600

—
3200

T
2800 2400

T
2000

— T e T
1800 1600 1400 1200

MASS of 23e

Line#: 1 R.Time:
MassPeaks: 16
Spectrum Mode: Averaged 0.372-0.8 12

300000

200000~

=
q9
S
100000 [

86.10

353.25

381.25

464.25

598.25

—620.20

R.Time:
Peaks:

BG Mode:Averaged 0.017-0.

6

Spectrum Mode: Averaged 0.389-0.829(2:
5 6) S

50) Base
1-

T
200

Peak:545.15(64300)
Svent 2

T
300

60000

50000-

40000-

30000-

113.30

20000

10000

227.85

T T
400 500

Molecular Formula: C,gHogN4OgS
Molecular Weight: 546.60

T
450

T
550 600

;}\N NI&N N~ “CH,
o)
A Z
S 9] O
8 SEEREE g gele sgsgja
=3 e v == = - el oo el
[ T T T T T T T T T T T T I T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 Ppm

215



Spectral Dara

~E6691

—TRersoL

100 -

IR of 23f

40-

%T ««WW‘(-WMM

80—

400
1/cm

CHs

l

L

Molecular Formula: Cy,H;,N4O55
Molecular Weight: 454.50

S

HN

o=

455.0

HNMR of 23g

904
80
70
60~
50
304
20
10~

40

MASS of 23f

) S

d

6

!

0
o
N

~
Fe
N

ﬂ
e
o

)

[l
o
N

|

!

(=3
o
-

|

oo
g3
oo

O [0
@@ e
lololal«|+

©
o

|

13

216

ppm

10

11

12

14




Spectral Dara

13CNMR of 23g
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MASS of 23g
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Spectral Dara

3CNMR of 23]
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MASS of 23]
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Spectral Dara

3CNMR of 23k
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MASS of 23k

Spectral Dara
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Spectral Dara

3CNMR of 23l
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Spectral Dara

MASS of 23l
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BCNMR of 23m

Spectral Dara
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Spectral Dara

IHNMR of 23n
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Spectral Dara

IHNMR of 24a
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Spectral Dara

'HNMR of 24b
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IR of 24b
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Spectral Dara

IHNMR of 24¢
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