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NAME HBS-NG-1-106-1H
3

EXPNO
PROCNO 1
Date_ 20111012
Time 22.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 41
Ds 0
SWH 8802.817 Hz
FIDRES 0.134320 Hz
RQ 3.7224948 sec
f RG 28.5
- DW 56.800 usec
- ] DE 6.50 usec
TE 295.5 K*.
D1 1.00000000 sec
_) TDO 1
== CHARNNEL fl ====
T T T T T T — T T T T T NUC1 1H
9.8 9.6 9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 Ppm P1 13.50 usec
PL1 -1.00 dB
PL1W 10.56200695 W
e ol | = SFO1 400.1324008 MHz
© == g sI 32768
o e e il SF 400.1300031 MHz
WDW EM
SSB ]
LB 0.30 Hz
GB
PC 1.00
- — e
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
1 |
R RI8l= g e 3
=] SIS o |2 o

Figure 1. *H NMR spectrum of 1.
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HBS-NG-1-106-13C

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

== CHANNEL f1 =

HBS-NG-1-106-13C
12

1

20111013

0.09

spect

5 mm PABBO BB-
zgpg30

65536

DMSO

100

4
24038.461 Hz
0.366798 Hz
1.3631988 sec
0

20.800 usec
6.50 usec

2.00000000 sec
0.03000000 sec
1

13C
8.75 usec
-2.00 dB
56.53121948 W
100.6228298 MHz

_~136.30

=—135.67
~~132.26
_—124.78

—122.80

T~121.01
—-115.93

40.13
39.92
39.71

é

39.50
39.30

39.09
38.88
36.90

==== CHANNEL f2
CPDPRG2 waltzle
NUCz 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200095 W
PL12wW 0.29767781 W
PL13W 0.29767781 W
SF02 400.1316005 MHz
sI 3276
SF 100.6127974 MHz
WDW EM
SSB [
LB 1.00 Hz
GB 1]
PC 1.40 I
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure 2. *C NMR spectrum of 1.
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HBS-STH-Dsalt-5

exp4é PROTON
AMP SPECIAL
date Mar 4 2010 temp not used
solvent cbc13 gain not used
Tile exp spin not used
ACQUISITION hst 0.008
sw 11990.4 pw3o 00
at 1.996 alfa 20.000
nj 47854 FLAGS
T not used {1 n
bs 4 in n
di 0 dp
nt 400 hs
ct PROCESSING
TRANSMITTER not used
tn DISPLAY
sfrg 399.883 sp -116.7
tof z00.0 u; 5057.5
Tpwr 55 rf1 3693.3
4.250 ¢fp 0
DECOUPLER rp 34
n €13 1p -166.8
dof 0 PLD’
dm LLLI []
dnn sc
dpwr 51 vs 103
dmf 17100 th 5
na ph
-
-
L k_L LJ e =
——— T T T T ——T— —T — T T T
12 11 10 9 6 H) 4 3 2 1 ppm
- fo— v — i -
6.22 13.29 4.40 0.28
13.11 9.9% 13.03 9.92

Figure 3. "H NMR spectrum of 2.
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HBS-STHM-Dsalt=%

expd  CARBON

SPECIAL

solvent cocls
ACQUISITION
W 25125.6
at 1.18
ng Eazro
b 13800
be
d1 1.000
nt s40000
ct 4
TRANSHITTER
tn c13
sfrg 100.561
tof 1554.3
Tpwr 56
7.000
DECOUPLER
1
dof =ri3.0
dn ywy
dum w
dpwr 41 -
duf 11500
-
a
n s
- Y ~ - .
Se cewa - n - - L
L EC R A : ]
me " = 5
28gz8387  Jg RET & b i 3
11797 ) - 13 - -
. W s 2%
- o
< -
i n
- |
-I
!
ey T — LA o e - T A
180 160 1a0 120 100 80 60

Figure 4. *C NMR spectrum of 2.




Eager 300 Report
Page: 1 Sample: STM147 (STM147)
Method Name : SP310310
Method File : D:\CHNS2008\SP310310.mth

Chromatogram : STM147

Operator ID : SP
Analysed : 03/31/2010 12:09
Sample ID : STM147 (# 7)

Analysis Type : UnkNown (Area)
Calib. method : using 'K Factors'

!'!! Warning missing one or more peaks.

Company Name
Printed
Instrument N.

Sample weight :

C.E. Instruments
3/31/2010 15:46
Instrument #1
.738

Area ratio K factor

e b S 1 e N A e e v e SRS L e e = =

14.851930 .126064E+07
1.000000 .26B567E+07
3.183013 .691717E+07

Element Name % Ret.Time
Nitrogen 8.2429 43
Carbon 57.3574 66
Hydrogen 6.0422 169
Totals 71.6425

76688 RS
1138965 RS
357826 RS
1573479

Figure 5. Elemental analysis of 2.
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HBS-5TH-Dsalt=3

expS PROTON
SAMPLE SPECIAL
date Nov 27 2009 not used
solvent o300 not used
file Bxp not used
ACQUISITION o.008
= 1298,
at 1. 2
n| 51 FLAGS
1l not us n
bs n
dl 13 ¥
nt a4  hs nn
ct 1 PROCESSING
TRAMSHITTER b 0.00
tn HL fnm not used
sfra 399.884 DISPLAY
tof 20 sp :;z: a
Tpwr 5
:gl az48.8
DECOUPLER p ]
n 12 rp 74.4
dof p -184.9
dm nnn PLOT
dum € we 250
dpwr 51 sc
dmf 17I00 wE 179
. ph

N
: ——— ——— ——T T
3 2 1 ppm
i — -
0.28 0.0l
as 3.23

Figure 6. 'H NMR spectrum of 3.
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HBS-STH=Dsalt=-3

expd  CARBON
SAMPLE SPECIAL
date Wov 28 2000 not used
solvent co3op not used
file jexport/home/~ not used
0.

F2008,/HOV /HBS—~
STH-Dsalt-3-13C.T1~

ACQUISITION
v 25125.6

dof =713.0
dm ¥yy
dam -
dpwr a1
daf 11908
a &
EEEEE LR 3
e B e 4 = '~
. 2238 Qv “
-] B NNE! =5
e L ./ 1 |
] s
H
J
r |
| |
Y ' '
| {
| |
|
U\' l \ L o e |
wepusns ’ "
T ——— P T ] T P T P e e e e —— i p— ) Tt 7T
180 160 140 120 100 80 60

Figure 7. *C NMR spectrum of 3.



Eager 300 Report

Page: 1 Sample: STM61 (STM61)

Method Name : SP111209

Method File : D:\CHENS2008\SP111209.mth

Chromatogram : STM61 _

Operator ID : 8P Company Name : C.E. Instruments
Analysed : 12/11/2009 14:04 Printed : 12/11/2009 16:55
Sample ID : STM61 (# 23) Instrument N. : Instrument #1
Analysis Type : UnkNown (Area) Sample weight : .788

Calib. method : using 'K Factors'

1! Warning missing one or more peaks.

Element Name % Ret.Time

1 0.0000 18

Nitrogen 8.9889 42

Carbon 49.6985 66

Hydrogen 4.2008 172
Totals 62.8882

Area BC Area ratio K factor
10273 RS 0.000¢C
84533 RS 12.283290 .119342E+07

1038338 RS 1.000000 .265136E+07

220379 RS 4.711599 .616890E+07

1353522

Figure 8. Elemental analysis of 3.
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3 -«

HEB-ETH-343
expd  PROTOM
BANPLE
date Dec 28 Z00E
solvant cocis
b ‘:W-'I SITION
L 1H1.0
at 1.5%0
1 39846
1 not used
a1 1.400
nt z0
ct
TRANSHWITTER
tn 1
sfry 399.883
:of 3 5;
pur
pw z.000
DECOUPLER
dn . 13
dof L}
dm nan
den [
dpwr
daf 17100

SPECIAL
not used
not used
not used
o.o08
8.500
20.800
i n
in n
dp
hs
' PROCESSING
DISPLAY
p -74.8
5291.4
rtl 2620.8
rfp
rp =45
L] =128.2
PLOD
we 250
T
vE 162
th
ne ph
4
J .

~
-

e —— - e e e L — - - yor—
8 7 el 5 4 3 2 1 ppm
i e e ma ! et et L Ly et
1.33 0.5% z2.713 0.3z 2.66 4.15
1.23 3.880.28 2.74 n.az 2.87

Figure 9. *"H NMR spectrum of 4.
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HBS-5TH-343
« exp3 CARBON

SAMPLE
date Dec 28 2008

solvent cocis
. axp
ACQUISITION

W 25125.8

at 1.198

[l gozre

T 1380

be

dl 1

nt 20

ct L]
TRANSHMITTER

tn c13

sfrg 100.581

tof 1554.3

tpwr 1

e 7.000

DECOUPLER

dn

dof L]

dn vy

dum w

dpwr 55

dut L1300

SPECIAL

,—138.817

—133.000

180

mumg
287
FEL L -
S b -
SasaEd £ a
=1L o =
- = "
8
i -
- -
33 H =
- . -
L2 d 7 =
i 1 - -4
| | - -
[ .
i S3g | T
~ I3
I _— | 1Y 1
| - | L
-
-
]
]
A [
|
|
|
ryere 1 T
120 100 a0 60 40 20 ppm

Figure 10. **C NMR spectrum of 4.
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| Eager 300 Report
‘Page: 1 Sample: STM343 (STM343)

'Method Name : sp020109

‘Method File : D:\CHNS2008\sp020109.mth

Chromatogram : STM343 '

Operator ID : SP Company Name :
"Analysed : 01/02/2009 14:27 Printed

Sample ID : STM343 (# 20) Instrument N.
Analysis Type : UnkNown (Area) Sample weight

'Calib. method : using 'K Factors'

'1! Warning missing one or more peaks.

C.E. Instruments

: 1/5/2009 09:
: Instrument #1
: 1.653

Area ratio

15.919730
1.000000
4.237904

55

K factor

0.0000

.105138E+07
.268556E+07
.691806E+07

Element Name % Ret.Time Area BC

1 0.0000 i8 4015 RS

‘Nitrogen 8.1561 43 141748 RS

Carbon 50.7601 65 2256582 RS

. Hydrogen 4.4929 172 532476 RS
Totals 63.4092 2934821

Figure 11. Elemental analysis of 4.
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HBS-5TH-79
expd  PROTON

AMPLE
date Dec 21 2009
solvent co3o0

SPECIAL

not used
not used

file exp not used

ACQUISITION 0.088
B 12387.0
at 1.988
) 51898
1l not used
b% 4
dl L]
nt 400 nn
€t PROCESSING

TRANSHITTER b §.00
tn H1 fn not used |
sfrg 395888 DISPLAY
tof 200.0 sp -101.8
Tpwr 5%
pw 250 rfl

DECOUPLER rfp

an 2 rp
dof 0 1p
dm nnn
dem we
dpwr 51 sc

f 17108 vs

th
.
-
o, S _i., ML.__.___ =
I————— et s e e
11 10 9 7
e - bty
1.13 3.58
114 1.75

Figure 12. *H NMR spectrum of 5.
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HBS-5TH=79
expd  CARBON
SAMPLE

date Dec 20 2009
solvent co3on

SPECIAL

e exp
ACQUISITION
o 25125.6
at 1.199
n 80270
1 13880
bs
dl 1
nt (1]
ct
TRANSHITTER
tTn c13
sfrg 100.561
tof 155163
tpwr
‘ 4.850 =
DECOUPLER ]
HL -
dof =-713.0 -
da vyy -
dom 5 |'=
dpwr 3 - e
daf 11500 g -
LU
2
B 13 5
3 | ] 23
L "
g82 2 aa ]
ekt 2 a3
LEE -1 s 9" -
- - o~ i
i3 232 %3 g
S5, aes l.\h‘lk 3
- Ty i
= |5j= 545 P 2
2 aaz 3
5 27 - | = g
i -
3 J
l l l L. J
- [—— ol w
e o Mg - T e T : : S : i3
180 160 140 120 100 80 60 a0 20 ppm

Figure 13. **C NMR spectrum of 5.
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Eager 300 Report

Page: 1 Sample: STM79 (STM79)

Method Name
Method File
Chromatogram :
Operator ID
Analysed ]
Sample ID
Analysis Type :

Calib. method :

: SP200110

: D:\CHNS2008\sSP200110.mth
STM79

: 8P Company Name :
01/20/2010 15:09 Printed

: STM79 (# 32) Instrument N.
UnkNown (Area) Sample weight :

using 'K Factors'

111 Warning missing one or more peaks.

Element Name

Nitrogen
Carbon
Hydrogen
Totals

% Ret.Time Area BC
8.5459 44 56745 RS

50,7847 67 737033 RS
4.4613 175 165066 RS
63.7919 958844

Figure 14. Elemental analysis of 5.

C.E. Instruments

: 1/29/2010 16:41
: Instrument #1

.546

Area ratio K factor

12.988510 .121612E+07
1.000000 .265804E+07
4.465081 .61293%E+07
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HBE=5TH-Dsalt-2
exp3  PROTON

SAMPLE
date HNov 25 20808
solvent cocia
file axp
ACQUISITION
oW ll:l!.l

SPECIAL

s
4 -~
T T T m — : 7 ' . -
11 i0 | a 7 6 ] a - ppm
g - - B L - d s R iR J9 4.8 V.8 8.2 Yot
465 5.22 5.34 13.28 . 9.12 AT
5.04 5.44 5.39 177.84

7.1
. L]

Figure 15. *H NMR spectrum of 6.
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HBS-STH-Dsalt-2

expd  CARBON
SAMPLE SPECIAL
date Mov 29 2008 temp not used
solvent DMED  gain not used
file fexport/homef~ spin not used
Bk /2009 /NOV/28th~ hst n.e08
FHBES=5TM-Dsalt-2-1~ pwil 14.e00
3C.f1d alfa 20
ACQUISITION FLAGS
b 25125.6 1) n
at 1.189 in n
lrig g0z7o dp y
13800 hs nn
bs B 4 PROCESSING
di 1.800 b
nt angoo  fn
et 11856 DISPLAY
TRAMSMITTER 0 =-208.§
t c13 18620.9
sfrg Le0.562 rfl 1563.0
tof 1554.3 rfp []
tpwr 56 rp -172.8
7.000 1lp 329.8
DECOUPLER PLOT
n we 250
dof =713.0 sc ]
dm yyy vE 55
daa w th 3
dpwr 41 ail ph
dnf 11980
T X
L B
Wy Sk
nedeo
Pl
= = L) -
sfexa,. 2, 2 8
= w GPEERSRE fam - -
" 2 oo e Meden 4 -
- s mPERenna2 TS I |
S8 o9 “THLNEART loa ~ -
=2 22 (L7377 578 )33 ” il o
e T ST J— _J-; o
s ‘ f j ]J ;
- I =
- i
iy |
‘ ‘ | |
|
M L A e e e e iR | —F T T T T T T T I RERTE T R
180 160 140 120 100 80 60 40 20 ppm

Figure 16. *C NMR spectrum of 6.
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Eager 300 Report
Page: 1 Sample: STM55 (STMS55)

Method Name : SP111209

Methed File : D:\CHNS2008\SP111209.mth

Chromatogram : STM55

Operator ID : SP Company Name : C.E. Instruments
Analysed : 12/11/2009 14:14 Printed : 12/11/2009 16:55
Sample ID : STM55 (# 24) Instrument N. : Instrument #1
Analysis Type : UnkNown (Area) Sample weight : .679

Calib. method : using 'K Factors'

1! Warning missing one or more peaks.

Element Name % Ret.Time Area BC Area ratio K factor
1 0.0000 18 10223 RS 0.0000
Nitrogen 12.5421 42 101632 RS 9.169681 .119342E+07
Carbon 51.7662 66 931933 RS 1.000000 .265136E+07
Hydrogen 2.9200 175 138485 RS 6.729487 .616890E+07
Totals 67.2283 1182273

Figure 17. Elemental analysis of 6.
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/HBstGﬁllO-lH

NAME HBS-NG-110-1H
EXPNO 24
PROCNO 1
Date_ 20111017
Time 14.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 19
‘/—” Ds 0
f fr’- SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 32
oW 60.800 usec
U‘l DE 6.50 usec
TE 294.4 K
D1 1.00000000 sec
TDO 1
T T T T T T T T T T T
7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1  ppm CHANNEL f1 -
13.50 usec
o o ot o o ~1.00 dB
S o S E S 10.56200695 W
- ™ = 5 5 400.1324710 MHz
32768
400.1300013 MHz
EM
0
0.00 Hz
0
| 1 1.00
| |
[/
‘ N | . J_‘ "
T M T T T T T T T
1 10 9 6 5 4 2 1 0 ppm

Figure 18. 'H NMR spectrum of 7 in CDCls.

5.98>
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HBS-NG-1-110-13C
NAME

#BS-NG-1-T10-13¢ . - oo
EXPNO 6 o N o gag b
PROCNG 1 S . o o
Date_ 20111023 a M AeNa X P =
Time 14,27 — - - — [l m
INSTRUM spect | \ \\\\/ \l/
PROBHD S5 mm PABBO BB-
PULPROG zgpg30
TD #5536
SOLVENT CDCL3
ws 44
ps 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 2895.5 K
Di 2.00000000 sec
D1l 0.03000000 sec
TDO 1
CHANNEL 1 ==
13C
8.75 usec
-2.00 dB

56.53121948 W
100.6228298 MHz

CPDERG2

Nuc2

BCPD2

PLZ

PL1Z

PL13 14,50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
SI 32768

SF 100.6127655 MHz
WDW EM

5SB o

LB 1.00 Bz
GB 0

BC 1.40

T T T T T T T T T T T T T T T T T T T T T T
2:0 200 180 18C 170 1e¢ 150 140 130 120 110 100 9C 80O 70 60 50 40 30 20 10 0 rEm

Figure 19. **C NMR spectrum of 7 in CDCls.
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P i - NAME HBS-NG-1-110-77Se
HBS~NG-1-110-773e o - BXPNG 4
~ o PROGNO 1
o~ . Date_ 20111023
™ 2 Time 14.3¢
INSTRUM spect
PROBHED 5 mm PBEBBO BE-
PULPROG zg
D 655386
SOLVENT €DhCl13
NS 111
D3 4
5WH 300000.000 Hz
FIDRES 4.577637 Hz
AQ 0.1092767 sec
RG 228
DW 1.667 usec
DE 6.5Q0 usec
TE 235.0 K
Dl 1.00000000 sec
TDO 1
PL1 0.0C dB
5F01 76.3490004 MHz
SI 65536
SF 76.3110246 MHz
WOW £M
T T T T T T T T osB Y
40 38 36 34 32 30 28 ppm LB 30.00 Hz
GB a
T 0.10
T T T T T T T
2000 1500 1030 500 0 -5C0 ~1000 ppm

Figure 20. ""Se NMR spectrum of 7 in CDCls.
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Eager 300 Report

Page: 1 Sample: NG-1-110 (NG-1-110)

Method Name : SD111111

Method File : D:\CHNS2011\SD111111.mth

Chromatogram : NG-1-110

Operator ID : SD Company Name : C.E. Instruments
Analysed : 11/11/2011 14:12 Printed : 11/11/2011 17:13
Sample ID : NG-1-110 (# 16) Instrument N. : Instrument #1
Analysis Type : UnkNown (Area) Sample weight : .704

Calib. method : using 'K Factors'

1! Warning missing one or more peaks.

Element Name % Ret.Time Area BC Area ratio
Nitrogen 14.6766 44 80465 RS 9.268458
Carbqn 42 .4441 68 745787 RS 1.000000
Hydrogen 3.5628 190 84980 RS 8.776024
Totals 60.6835 911232

Figure 21. Elemental analysis of 7.

K factor

.146976E+07
.249589E+07
.496282E+07
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Elemental Composition Report

Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation =1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
28 formula(e) evaluated with 1 resulis within limits (up to 50 clesest results for each mass)

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry 1.1.T.(B)

Page 1

21-Sep-201111:18:18

C14H14N4Se2
HBS-NG-1-82 21 (0.207) AM (Cen,5, B0.00, Ht,5000.0,556.28,1.00); Sm (Mn, 2x4.00); Sb (5,40.00 ); Cm (1:45) TOF MS ES+
1 398.9647 1.26e3
396.9652.
394.9674 I
% |
11| 400.9653
382.9698 504.8624
500. 8658
) 391. 9697 401.9669 508.8625
2831261 395,031 : 420 9491 ‘ 528 8629
T | SARBERARN \-'-?1 vs.. T 33.5‘0399 361]%66 T m*” ISARRERN i, 480 8848 497 9120 miz
280 300 320 340 360 380 400 420 440 480 D
Minimum: -1.5
Maximum: 200.0 16.0 50.0
Masgs Calc. Mass mDa PPM DBE Scere Formula
398.9647 398.9627 1.9 4.9 11.5 1 Cl4 H1s8 Se2

Figure 22. Mass spectrum of 7.
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BERH 1

§7a 43

9

me
437
-

50
Ta

ph

Figure 23. 'H NMR spectrum of 8.

I
2 1 ppm
e e o
2.48 14.88
10.16 9.83 1.15
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HBES-STH-143
expd CARBOM

BANPLE
Mar

file fexport/home/~ Ep
hbsz/ 2010,/ March/ls~
t, ~BTM-149=13C.~

ACOUISITION
o 25125.6 =
at 1.19%
7
bs
dl
nt
ct 12960
TRANSHITTER
tn [
sfrg 190.561
tof 1554.3
tpwr 1
F.o00
DECOUPLER
dof =713.49
dn yyy
dam A
dpwr a1
dat 11%00
2
" -
R "
en3al “g 2
SRaSe. = -
@M. e
agaeqs 2 3
ULg ] <
g . o
-
= I 2 |
3
s
3 |
13
.
P —— . [ o LA M i I 0 S Sl B T r ; —_ -
180 160 140 120 100 a0 80 a0 20 Ppm

Figure 24. *C NMR spectrum of 8.
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HBS-STH-2-140

expl s2pul
SAMPLE DEC. & VT
date Mar 30 2010 dn
solvent COC13  dof
file dm nnn
ACHU TION dma
sfrg 57.21% 2
tn 3877 PROCESSING
at a. b o.
np 128000 ¥n not used
BW 100009.0
b 55000 werr
bs wexp
Lol 3.0 wbs
[ 3.0 wnt
tpwr 58 DISPLAY
di 0 sp =35753.1
tof =1200.0 19998.5
nt 32000 ws
et 528 sc
alock noowe 250
gain E  hime 378.80
FL is ABB281.25
1" norfl 357548
in n rfp a
dp ¥ ]
ins E5.734
nm ph
e
=
"
S
-
e ks o " - " o o
T AR B B B A B L e e e e L B e e e B B e e T
1000 a00 600 400 200 0 -200 =400 ppm

Figure 25. ”"Se NMR spectrum of 8.
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Eager 300 Report
Page: 1 Sample: STM149 (STM149)

Mathod Name : SP240310

Mathod File : D:\CHNS2008\SP240310.mth

Chromatogram : STM149

Operator ID : SP Company Name :
Analysed : 03/24/2010 12:28 Printed :
Sample ID : STM149 (# 12) Instrument N.

Analysis Type : UnkNown (Area)

Sample weight :

Calib. methed : using 'K Factors'

11! Warning missing one or more peaks.

C.E. Instruments
3/24/2010 16:27

: Instrument #1

.658

P ————————— g e e et

Element Name %
Nitrogen 9.9591
Carbon 59.8100
Hydrogen 5.4894
Totals 75.2584

Figure 26. Elemental analysis of 8.

44 80425 RS

67 1063027 RS

169 309545 RS
1452997

13.217620 .122729E+07
1.000000 .270113E+07
3.434160 .713951E+07
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Elemental Composition Report Page 1‘%
Single Mass Analysis (displaying only valid results)

Tolerance = 5.0 PPM / DBE: min=-1.5, max = 50.0

Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
12 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry L1.T.(B) 12-May-201110:35:24
C30H34N4Se2
HBS-STM-2-149 1 (0.010) AM (Cen,5, 80.00, Kt,5000.0,556.28,1.00); Sm (SG, 3x6.00); Cm (1:33) TOF MS ES+
611.1190 5.83e3
100-
607.1213]
3
% 613.1226
605.1246§
156.0283 24313802,91322 330.1307 ss72808 B 712770 7000000
olo80ds2, . - aduasccutmoel PUEEY AP .. 969.1185
ey _ R A St SIS IV NP S S e
100 200 300 400 500 600 700 800 900
Minimum: -1.5
Maximum: 200.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
611.1190 611.1192 -0.2 -0.3 17.5 1 C30. H35 N4 Se2

Figure 27. Mass spectrum of 8.
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nes-sTH-2-348

exps PROTON

SAMPLE SPECIAL
date Dec 14 2010 temp not used
solvent cocL3 gain not used
e exp spin not used
ACQUISITION [] 8
swW 10 9
at 2
| FLAGS
1 not used 11 n
bs 4 fin n
dl v dp y
nt 408 hs nn
t 7% PROCESSING
TRANSMITTER fn not used
tn H1 DISPLAY
sfrq 399.883 sp -123.7
tof 200.0 4z222.2
tpwr rfl 2754.3
Pw rfp
DECOUPLER rp 21.1
dn c13 1p -135.2
dof L) PLI
dm nnn WG 250
dum sc [
dpwr vs 101
dmf 17188 th
ne ph

e W Lij LJ‘

; e p——r T —T — T T—r—r——r—
— =
- T T : T E ,ﬁa_ ey ;_ — i —r
i - fa— 4 P
_.,—"“ e S5 [S I — [a— o
. 1.9
1.93 3.18 L

Figure 28. *H NMR spectrum of 9.
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HBS-S5TM-2-329-13C
§iidannance s 32§ 33
B2 N2 (N
7o 1% 180 170 180 150 140 13 120 140 100 9 8 710 60 S0 40 30 20

Figure 29. **C NMR spectrum of 9.

HAME HBS-5TM-2-329-13C
29

EXPNO
FPROCHO 1
Date_ 20101220
Time 14.59
IRSTRUM spect
FROBHD 5 mm PABBO BB-
PULFROG zgpg3l
65336
SOLVENT cDCl3
NS 185
D8 4
SWH 28409.092 Hz
FIDRES 0.433488 Hz
AQ 1.1534836 sec
RG 2050
L 17.600 usec
DE 6.50 usec
TE 294.2 K
ol 1.00000000 sec
b1l 0.03000000 sec
™00 1
wemmanas CHANNEL ] ==smma==
wOC1 13
rl 8.75 usec
PL1 -2.00 dB
PLIW 56.53121948 W
SFol 100.6238364 MHz
£2
CPDPRG2 waltzlb
Ll 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.50 dB
FL13 14.50 dB
PLIW 10.56200695 W
PL1ZW 0.29767781 W
PL13W 0.29767761 W
SFO2 400.1316005 MHz
ST 8
sF 100.6127737 MHz
WD EM
S5B [}
1B 1.00 Rz
GB o
FC 1.40

S30



x5 = NAME HBS-STM-2-329-Tel25
HBS-STM-2-329-Tel25 EvpnG =
PROCNO 1
g Date_ 20101220
e Time 14.50
- INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zqg
™ 65536
SOLVENT cDc13
NS 180
DS 4
SWH 476190.469 Hz
FIDRES 7.266090 Hz
AQ 0.0688628 sec
RG 1820
DW 1.050 usec
DE 6.50 usec
TE 294.2 K
Dl 1.00000000 sec
TDO 1
mem===== CHANNEL f]l ==ssss==
NOC1 125Te
P S T Py 0:00 am
124 AaZe <2 <1300 CpEm sFol 126.3032110 MHz
SI 32768
SF 126.2402248 MHz
WOW EM
ssB 0
LB 10.00 Hz
GB 0
g BC 1.40
T T T T T T T
2000 1500 1000 500 0 -500 1000 ppm

Figure 30. ***Te NMR spectrum of 9.
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Elemental Composition Report

Single Mass Analysis (displaying only valid resuits)
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
25 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry 1.1.T.(B)
C30H34N4Te2
HBS-STM-2-328 47 (0.470) AM (Cen,5, 80.00, Ar,5000.0,556.28,1.00); Cm (34:50)

651.1057

653.1052 702.8121 708.0807

Page 1

12-May-201111:30:09

TOF MS ES+
1.0403

710.0841
655.1052 ,
55 661.1014 6078313 ‘ 754.9157 760.9112
|11 1% ere.g874  e87.1934 I 7220723 7320045  750.0612.| i
| i ! . | i A 1| ||||||I. N Rin Ll e
LERE 1 G I AR I IR R | T T T 1 T
B850 680 670 680 690 700 710 720 730 750 760
Minimum: -1.5
Maximum: 200.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
711.0993 711.0986 0.7 0.9 15.5 1 C30 H3I5 N4

Figure 31. Mass spectrum of 9.
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HBS-STH-69-2-1
expd PROTON

SAMPLE SPECIAL
date Dec 17 2009 temp not used
solvent cocL3 gain not used
[ exp spin not used
ACQUISITION hst - 0.008
sw 12987.0 pwSd 8
at 1.998 ailfa 20.000
np 51898 FLAGS
b not used 11 n
bs 4 in n
dl 0 dp v
nt 480 hs nn
t PROCESSING
TRANSHITTER 1b .
n H1 fn not used
sfrg 399.883 DISPLAY
tof 200.9 sp -111.8
tpwr 55 wp 4198.1
pw 4.250 rfl aza1.7
DECOUPLER rifp [
dn re 69.5
dof o l1p =171.1
am nnn PLOT
dem c we 250
dpwr 51 sc
dmf 17100 wvs 133
th
ns ph
s / y —
M
|
‘ j l .
st W o
e = e e e A T T | T
10 9 a8 7 B 5 4 3 ppm
O ——t - — o
9.51 0.61 0.51 " 0.50
1.320.32 1.77 3.86 0.04

Figure 32. *H NMR spectrum of 10.

S33



HBS~-STM-§9=2
exp4 CARBON

SAMPLE
date Dec 17 2008
coci3

solvent
Tile exp
ACQUISITION
sw 25125
at
n
T
bs
a1
nt
ct 536
TRANSMITTER
tn cL3
sfrg 100.561
tof 1554.3
tpwr
4.850
DECOUPLER
dn H1
dof =713.0
dm yyy
dem w
dpwr 33
dmf 11900

T T T T 1T

180

SPECIAL
p not used
pain not used
spin not used
hst 0.008
pwio (]
20.000
FLAGS
n
n
y
nn
PROCESSING
b 2.00
fn not used
DISPLAY
sp -208.4
20403.7
1 9258.3
rtp 7782.5
p 102.8
-277.8
pLOT
we 250
sC 0 w
vs 3 23
th il
ne ph on
an
Y 5
3
R
‘s
2
s o~
o
f -
TS : : - 4
28358 3 2ol 2 583
e 3 ~ -
aRasg = . g o ss
—“55-3 i | Re
L L L y g L
) ] | o
3
[ 1
=
~
o~ -4 1
N o
= S H
~
@ 2 o -
I w -
a
“
H
’ WMJ wh
i i v g
— — —r T T . - . + -
160 140 120 190 80 60 40 20 ppm

Figure 33. *C NMR spectrum of 10.
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HBS-STH-69-2

expd  s2pul
DEC. & VT
date Jan 25 2010 H1
solvent CcDC13  dof a
file exp dm nnn
ACQUISITION dmm c
sfrg 57.220 dmf 200
tn Se?7 PROCESSING
at 0.8 20.00
np 128000 fn not used
sw 1000000
b 55000 werr
bs wexp
oW 3.0 wbs
w 3.0 nt
tpwr 58 DISPLAY
d1 sp -34553.1
tof 0.0 wp 99988.5
nt 32000 vs
ct 21 sC
alock nowc
gain hzmm 48.91
FLAGS is 6826.51
i rfl 34554.6
in n rfp
dp th 1
ins 65.734
nm ph
b4
n
w
T LA B e e e e e e e e R T T A e e — T T T
1000 800 600 400 200 0 ~-200 =400 ppm

Figure 34. ""Se NMR spectrum of 10.
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Eager 300 Report
Page: 1 Sample: STM69-2 (STM69-2)

Mathod Name : SP200110

Method File : D:\CHNS2008\S$SP200110.mth

Chromatogram : STM69-2

Operator ID : 8P Company Name ;
Analysed : 01/20/2010 15:01 Printed

Sample ID : STM69-2 (# 31) Instrument N.

Analysis Type : UnkNown (Area)

Sample weight :

Calib. method : using 'K Factors'

11! Warning missing one or more peaks.

Elemant Name % Ret.Time Area BC
Nitrogen 8.0573 43 82701 RS
Carbon 50.6726 67 1136782 RS
Bydrogen 4.5040 172 248762 RS
Totals 63.2339% 1468245

Figure 35. Elemental analysis of 10.

C.E. Instruments

: 1/29/2010 16:41
: Instrument #1

.844

Area ratio K factor

13.745680 .121612E+07
1.000000 .265804E+07
4.569756 .612935E+07

S36



Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
65 formula(e) evaluated with 1 results within limits {(up to 50 closest results for each mass)

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry LI.T.(B) 21-Apr-201111:02:48
C28H29N4Se2Br
HBS-STM-2-69 3 (0.030) AM (Cen,5, 80.00, HL,5000.0,556.28,1.00); Sm (Mn, 2x4.00); Sb (5,40.00 ); Cm (3:50) TOF MS ES+
] 660.9987 55303
656.0005,
662.9987
o 557.2833  657.0036
581.0849 [664.0046
252.0870 ' '
408.9779 .0059
. 8437 158,0310 231.0656 | 252.5684  RPTS - 503.1664 i 1 i 20:8601876.34%%911.0715 088.9024,
T Y - T SR S ILIL L SR IR LI S T T T T T
" 100 200 300 400 50 600 700 800 900
Minimum: -1.5
Maximum: 200.0 10.0 50.0
Mags Calc. Mass mDa PPM DBE Score Formula
660.9987 660.9984 0.2 0.4 17.5 1 €28 H30 N4 Se2 Br

Figure 36. Mass spectrum of 10.
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HAME HBS-STH-3-82-3-1H
EXPKO ]
PROCHD 1
Date 20110622
Time™ 11.09
INSTRUM apect
PROBHD 5 mm PABEC BB-
PULPROG 2930

™D 65536
SOLVENT cDeLd

NS 24

] 0

SWH 8223.685 Hz
FIORES 0.125483 Hz
A 3.9846387 sec
RG 228

oW 60.800 usec
DE 6.50 usec
TE 295.6 K
Dl 1.00000000 sec
o0 1

mrmmmmms CHAHNEL fl ==sssess
1

Hocl
Fl

HBS-STM-3-82-3-1H

ki

13.50 usec le m
PL1l -1.00 4B
PL1W 10.56200655 W
SFOL1 400.1324710 MHz
81 27
SF 400.1300079 MHz T " T el | | g 1] T | Rl T T
s T 7.4 7.3 7.2 1.1 1.0 6.9 6.8 6.7 6.6 ppm
LB 0.00 Hz .
GB o
PC 1.00
A A J L—_—L—
7 iy T . L B | ) P | A T ¥ T T 1 T L |
9 5 4 3 1 ppm

Figure 37. 'H spectrum of 11.
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HAME HBS-5TM-3-82-3a-13C
EXFNO 8

HBS-STM-3-82-3a-13C PROCNO 1
Date_ 20110623
Time 9.22
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT CDCl3
8 SNZE585812895 ]88 2 - 8 DS 2
o (-3 oo o ] % 4 SWH 27173.912 Hz
] GEDANRNRNNES KRS 85 8 9 Moo e
AQ 1.2059124 sec
RG 2050
oW 18.400 usec
DE 6.50 usec
TE 296.4 K
bl 1.00000000 sec
i1 0.03000000 sec
00 1
szssssss CHANNEL fl mEsEmmme
NUC1 13¢
Pl B.75 usec
PL1 -2.00 dB
PL1W 56.53121948 W
sFol 100.6236364 MHz
———— CHANNEL {2 ===smme
CPDPRGZ waltzlé
wuCz 1H
PCPD2 80.00 usec
PL2 =-1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2ZW 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFO2 400.1316005 MHz
s1 32768
SF 1006127595 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
rc 1.40
” A ‘| "
T L] T T T T T T T T L] L T L L T T
180 180 170 180 150 140 130 - 120 110 100 90 80 70 50 20 ppm

Figure 38. *C spectrum of 11.
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MAME HBS-5TM-3-82-3-775
HBS-STM-3-82-3-77Se EXENO ;e

PROCKO 1
Date_ 20110623
Time 8.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg
D 428544
3 2 SOLVENT cpci3
1 ! NS 100
2 2 DS 4
[ SWH 300000.000 Hz
FIDRES 0.700045 Hz
1 AQ 0.7142%00 sec
RG
D 1.667 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
DO 1
==cmamwws CHANNEL fl =—====a=
NUC1 775e
Pl 10.00 usec
PL1 0.00 dB
T p———— SFO1 76.3642626 MHz
sI 65536
62 61 €0 5 ppn SF 76.3110246 MHz
WDH EM
SSB 0
LB 30.00 Hz
GB 0
FC 0.10
i o
T T T T T T T T
2500 2000 1500 1000 500 0 500 1000  ppm

Figure 39. "’Se spectrum of 11.
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Eager 300 Report
Page: 1 Sample: STM356-1 (STM356-1)

Method Name : sp270109

Method File : D:\CHNS2008\sp270109.mth

Chromatogram : STM356-1

Operator ID : AGK Company Name : C.E. Instruments
Analysed : 01/27/2009 12:28 Printed : 1/27/2009 15:16
Sample ID : STM356-1 (# 13) Instrument N. : Instrument #1
Analysis Type : UnkNown (Area) Sample weight : 1.188

Calib. method : using 'K Factors'

1! Warning missing one or more peaks.

Element Name % Ret,Time Area BC Area ratio K factor
Nitrogen 8.9443 43 114340 RS 14,511700 .107605E+07
Carbon 52.5677 66 1659268 RS 1.000000 .265265E+07
Hydrogen 4.5887 169 472792 RS 3.509508 .703485E+07

Totals 66.1007 2246400

Figure 40. Elemental analysis of 11.
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Elemental Composition Report . Page 1

Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons '
54 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry |.1.T.(B) 12-May-201111:12:15
C30H33N4Se2Br
HBS-STM-2-356 18 (0.177) AM (Cen,5, 80.00, Ar,5000.0,556.28,1.00); Sm (Mn, 2x6.00); Sb (5,40.00 }; Cm (1:33) TOF MS ES+
531.1847 . 4.2404
100
%_.
217.1008
158, 3 258.0064
] 1ecergrsa0z0e 2171008 200 _ 453.0073 ) 836.9241 9229493 964943
L S R S T T ! L N . L I S B
100 200 300 400 500 800 800
Minimum: -1.5
Maximum: 200.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
689.0311 689.0297 1.3 1.9 17.5 1 C30 H34 N4 Br Se2

Figure 41. Mass spectrum of 11.
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HBS-STM-83
expd PROTON

SAMPLE SPECIAL
date Dec 26 2009 e not used
solvent cocla gain not used
e exp spin not used
ACQUISITION hst
W 1001/ pwaD
at 1.9%0 aifa
nj 39846
A not used 11 n
bs 4 in n
di o dp y
nt 400 nn
t L PROCESSING
TRANSHITTER 0.1
n not used
sfrg DISPLAY
tof sp -61.7
Tpwr wp 4130.2
4.2 (4] 2455.5
DECOUPLER rfp [
rp 45.4
dof 338.7 -145.6
am nnn PLOT
dmm © wc 2510
dpwr 51 sc L]
dmf 17100 vs 162
th 12
nm cdc ph
r f),r
J 15 f J -
1 J_;] ‘
s s cmns R J“L B, TV S ML,
—_—T T T T T T T Pt 1 pe———
W Pt 8 7 .. B , . S 4 3 2 1 ppm
ot D - : —_ et o
1.20 2.58.564 2.25 1.18
0.4n.23 1.07 10.68 8.20

Figure 42. '"H NMR spectrum of 12.
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HBS-5TH-88
expd  CARBON

SAMPLE SPECIAL
date Dec 26 2009 temp not used
solvent COCl3 gain not used
file exp not used
ACQUISITION o.00.
L 25125 14.000
at 1 20.000
n| FLAGS
Tl
b L
dl
nt nn
ct PROCESSING
TRANSHITTER 1.00
tn cia fn not used
sfrg 100.561 0ISPLAY
tof 1554.3 sp =176.2
tpwr S wp Z0D337.7
7.000 1 9259.1
DECOUPLER rfp 17625 5
HL rp 1
dof =713.0 1p =-328.8
dm ¥y PLOT
dun w W 250
dpwr 4L sc
duf 11980 ws 61 -
th g -
nm ph I
"
™ =
- ™
- E -
. -1
- ="
n ofus -
selza - s 2 =
- e - -
2aras - s i = t
Tml o= - o= K 2
w03 L = | “
ST s 2] 2
- N1 S I kg g
n ) , . !
2 | o | : |
H f 1 ; 1
= I | [ |
1 i
| .l! ]
|
. . | .
e - Tt e T T T v T T T T DT T 1 4 Tt | T T rr——e
180 160 140 120 100 &0 60 40 20 Ppm

Figure 43. *C NMR spectrum of 12.
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HBS-STH-89

expd sZpul
PLE
date Jan 25 2010
solvent cocia
flle wxp
ACQUISITION
sfrg 57.220
tn Se77
at 0.640
np 1za000
b 1o0000.0
o 55000
bs
[l g,l
[ 4ol .0
tpwr 58
é o
tof 0.0
nt 32000
ct 512
alock n
gain 6
FLAGS
i n
in n
dp ¥

DEC. & VT

dn H1

dof L]

dn nnn

<
daf 200
PROCESSING

b 20.0

n not used

warr

wexp

wh

wnt

oISPLAY

-28966.8

wp BESZE.0

Vs

sC

we 2

hzam 346.11

is 6B26.51

rfl 34554.8

rip

th

ins 65.734

. ph

197.636

Figure 44. ""Se NMR spectrum of 12.
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Page: 1

Method Name
Method File
Chromatogram
Operator ID

Analysed

Sample ID

Analysis Type

Eager 300 Report

Sample: STM8Y9 (STMBS)

: SP200110
: D:\CHNS2008\SP200110.mth
: STMBY
SP Company Name : C.E. Instruments

ae 4% se ws

Calib. method :

01/20/2010 11:54
STMB89 (# 10)
UnkNown (Area)

using 'K Factors'

11! Warning missing one or more peaks.

Element Name

Nitrogen
Carbon
Hydrogen
Totals

Printed : 1/29/2010 16:41
Instrument N. : Instrument #1
Sample weight : .8

% Ret.Time
6.7360 43
52.2190 67
4.7659 172
63.7208

Area BC Area ratio K factor
65534 RS 16.943880 .121612E+0'
1110400 RS 1.000000 .265804E+0
249458 RS 4,451250 .612939E4+0
1425392

Figure 45. Elemental analysis of 12.
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Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid results)
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
27 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Micromass : Q-Tof micro (YA-105) Dept. Of Chemistry L.1.T.(B) 12-May-201111:12:15

C30H33IN4Se2Br

HBS-STM-2-89 18 (0.177) AM {Cen,5, 80.00, Ht,5000.0,556.28,1.00); Sm (SG, 3x6.00); Sb (5,40.00 ); Cm (1:34) TOF MS ES+

1 531.1946 3.31e3
%o

119.0515 158.0285  217.1012 298 0955
! - 1

836.9170 920.9658_954.1
P UL VY U SR S WY S P - 236.9170 920.9658 954.1118
100 200 oo 800 900
Minimum: -1.5
Maximum: 200.0 5.0 50.0
Mass Calc. Mass mpa PPM DBE Score Formula
689.0306 689,0297 0.8 1.3 17.5 1 Ci0 H34 N4 Se2 Br

Figure 46. Mass spectrum of 12.
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HBE=STH-57
expd  PROTON
SAMPLE
Nov 29 2009
solvent cociy
file nspnn,ﬂwur
ks 2008/ N0V /28th~
S=STH_§7.71d
ACOUISITION
mwoie

SPECTAL
Ll not u

W
at i1 n
n in n
K dp y
be hs nn
di 0 PROCESSING
nt 400 b 0.10
ct . 164 fn not used
TRAMSMITTER DISPLAY g
tn HL &p -z |
sfrg 399.883 wp 4156.5
tof s00.8 rfl 2456.8
Tpwr 55 rfp []
pw 4.250 rp =11.2
DECOUPLER p ~128.3
gn c1 PLOT
dof 334.7 we 250
dm L sc ]
dun © Ve 86
dpwr 51 th 7
duf 17100 ai cdc  ph
L 5 ,
1ol
| Hl1ir
AN -
: t
!
|
|
== _ L Ll )\ S| VI ORI
- T | m—— T ——— T ) =Ty ' — 1 - I 3 ——
10 9 8 7 L1 B q 3 2 1 ppm
— e Dby i et by b — [
1.00 1.08 1.031.08 1.08 1.96
1.00 1.003.050.64 z.00 0.58

Figure 47. "H NMR spectrum of 13.
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HBS=5TM=53
expd  CARBON

. SAMPLE SPECIAL
date Dec 6 2008 temp not used
solvent cocl: gain not used
file /export/home/~ spin not used
Hbl)g?!ﬂ’fﬂl%“ﬂs"" hst
=63=13C.71d pwdDd
ACQUISITION alfa
W 25125.6
at -19% 11
np E0270 in
T 13800 dp
be 4 hs
a1 1.000 PROCESSING
nt apoon 1 1.00
et a208 Tn not used
TRANSHITTER DISPLAY
tn 5p ~204.6
sfrg 100,561 z0370.7
tof 1554.3 rM1 9254.5
tpwr 56 rfp 7TE2.5
e r.e00 rp 44.2
DECOUPLER R 299.8
H1 PLOT
dof ~T13.0 wc 250
dn yyy Sc ]
dmm w Ve 55
dpwr 41 th 7
dnf 11808 nm  ph
" - roin
= e mm s e
- EE ¥mam
- ae e
ki ot a4
= - |l i
@ | B L
s : | i g
=1 - j
i . d
| :o
H ] I
2 i}
i :II 1 H I
i ! ™ B |
| 1 : H
I k
Li A '~
..... §roe A ———— T 4 Y 1 4 T T T ™7 T
180 160 140 120 100 80 60 40 20 ppm

Figure 48. **C NMR spectrum of 13.
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HBS-STH-57

axpd  s2pul

SAMPLE
date Jan 25 2010
so0lvent cpcia
file axp

ACQUISITION

sfrg §7.220
tn Se??
at 0.6540
np 128000
sW 100000.0
fb 55000
bs
pw 3.0
o 3.0
tpwr 58
dl o
tof 0.0
nt Jzoon
ct 592
alock n
gain L

FLAGS
i1 n
in n
dp ¥

DEC. & VT

dn HL
dof L
dm nnn
dma €

i 200

PROCESSING
b 20.00
fn not used
werr
wexp
whs
wnt
DISPLAY

L) =28693.7
wp BE494.4
VE 25
sC
we
hZma 345.
is BA2E.51
rfl 34554.6
rfp
th 11
ins 65.734
nm ph

—102.08%

.
600

T T ™ T
500 400 100 0

Figure 49. ""Se NMR spectrum of 13.

——
-100

-2

L
=300
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=40
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Eager 300 Report
Page: 1 Sample: STM8Y9 (STMBS)

Method Name : SP200110

Method File : D:\CHNS2008\SP200110.mth

Chromatogram : STMBY

Operator ID : 8P Company Name : C.E. Instruments
Analysed : 01/20/2010 11:54 Printed : 1/29/2010 16:41
Sample ID : STMB9 (# 10) Instrument N. : Instrument #1

Analysis Type UnkNown (Area) Sample weight : .8
Calib. method : using 'K Factors'

11! Warning missing one or more peaks.

Element Name % Ret.Time Area BC Area ratio K factor
Nitrogen 6.7360 43 65534 RS 16.943880 .121612E+0'
Carbon 52.2190 67 1110400 RS 1.000000 .265804E+0°
Hydrogen 4.7659 172 249458 RS 4.451250 .612939E+0°
Totals 63.7208 1425392

Figure 50. Elemental analysis of 13.
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Elemental Composition Report Page 1

Single Mass Analysis (displaying only valid resuits)
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
82 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Micromass : Q-Tof micra (YA-105) Dept. Of Chemistry L1.T.{(B) 21-Apr-201110:42:09
C32H23NESe2Br

HBS-STM-2-57 5 (0.051) AM (Cen,5, 80.00, HL,5000.0,556.28,1.00); Cm (5:28) TOF MS ES+
100 651.0390 730.9544 723

746.9496

557.2822
649.043 762.9589
9% 286.0662 I 7928774
1 | 54,0427 -
i 365.0827 647.0394(° 7968760
39.9809 158.0294 2140011} 556.1188) v :
/B?AB&& \l ﬂ _829.3473 935.3365
T e ek fill"‘*‘ T : ] T miz
50 100 150 200 250 300 2350 400 450 580 600 650 700 750 800 850 900 950
Minimum: -1.5
Maximuam: 200.0 10.0 50.0
Mags Calc. Mass mDa PPM DBE Score Formula
730.9544 730.8576 -3.2 -4.4 25.5 i C32 H24 N6 Se2 Br

Figure 51. Mass spectrum of 13.
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HBS=STM=177

expd  PROTON

SAMPLE SPECIAL
date Mar 18 2010 temp not used
solvent coc13 gain not used
file exp spin not used
ACQUISITION hst 0.008
W 11990.4 pw3D 8.500
at 1.996 alfa z0.000
np 47854 FLAGS
fh not used il n
bs 4 in n
di 0 dp y
nt 400 hs
ct 0 PROCESSING
TRANSMITTER fn not used
n H1 DISPLAY
sfrgq 399.883 sp -123.7
tof 200.0 wp 4191.0
tpwr 55 rfl 3747.5
4.250 rfp 0
DECOUPLER rp -0.4
dn c13 1p -148.3
daf (] PLOT
dm nnn - we 250
dmm c .scC
dpwr 51 vs 108
dmf 17100 th
nm ph
| |
|
|
|
|
| |
|
! |
T —
10 9 8 7 6 5 4 3 2 1
0.32 0.3M.33 0.68 2.08
0.72 0.8816 0.38 1.11

Figure 52. "H NMR spectrum of complex 14.

ppm
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HBS-8STH-2-177

expl  s2pul

SAMPLE
date  Mar 30 2010
solvent G0C13
file exp
ACQUISITION
sfra 57.219
tn Se77
at 0.640
np 128000
sw 100000.0
b 55000
bs 8
pw 3.0
pw 3.0
tpwr 58
d1 0
tof -1200.0
nt 32000
ct 3160
alock n
gain 6
FLAGS
il n
in n
dp v

AR

1000

DEC. & VT
dn H1
dof 0
dm nnn
dmm <
dmf 200

PROCESSING
Th 10.00
fn 32768
werts
wexp
whs
wnt

DISPLAY

sp 14770.3
wp 43231.2
vs 13
scC 0
wc 250
hzmm 172.92
is 488281.25
rfil 35754.86
rfp 0
th 13
ins 65.734
nm ph

900

i iﬁ“»nn’!\“h‘.""ﬁ‘#ﬁqw.i’ﬂ*ﬁﬁiﬁmw,wm‘«

—— T —— —T

800 700 600 500

Figure 53. "’Se NMR spectrum of complex 14.
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Eager 300 Report

Page: 1 Sample: STM-2-177 (STM-2-177)

Method Name
Method File
Chromatogram
Operator ID
Analysed
Sample ID
Analysis Type

Calib. methed :

SP160410
: D:\CHNS2008\SP160410.mth
STM-2-177
SP Company Name
04/16/2010 11:40 Printed
STM-2-177 (# 7) Instrument N.
: UnkNown (Area) Sample weight

using 'K Factors'

!''"! Warning missing one or more peaks.

Element Name

Nitrogen 1%
Carbon 343
Hydrogen 92:9
Totals :

% Ret.Time Area BC
6.0057 0-12§ 43 53640 RS
34.1689 (.9 68 627183 RS
2.8436 o5 169 201035 RS
43,0182 881858

Figure 54. Elemental analysis of 14.

C.E. Instruments
4/16/2010 14:54
Instrument #1
.678

Area ratio K factor

11.692450 .131732E+07
1.000000 .269542E+07
3.119770 .710139E+07

S55



Micromass : Q;'fbifvmricro (YA-1 05)
|

(C28H29BrsN4Se2

Dept. Of Chemistry LLT.(B)

© 20-May-201114:22:43

HBS-STM-2-177 13 (0.130) AM (Cen,5, 80.00, Ht,5000.0,556.28,1.00); Sm (SG, 3x6.00); Sb (5,40.00 ); Cm (1:92) TOF MS ES+
581.0778 1.26e4
100 o |
| \_,’3"" |
T +
< o=
Ly 57
685.9953 __ S
| | i
e |
; |
W |
| | = |
|
683.9968‘ '
579.0792 N
583.0807 |
1687.9960
|
1
b
% | |
I /\ i
Qé"? 1
738.9125 s ;
S
577.0822
742.9141
420.9832 517.1536 i
3420639 |
765.9166
340.0657 | | 7669169
2825172 i I h?&g,msz
196.9602 | | | | i 845.8367
ol ol 1 L i s A il B sl S5 bl P _— - T ey miz |
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 ]

Figure 55. Mass spectrum of complex 14.
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HBS-STM-103

'y

R S

expd PROTON
—}
SAMPLE SPECIAL / A
date Jan 13 2010 temp not used
solvent CDCL3 gain not used
file exp spin not used -
ACQUISITION hst 0.008 4
w 12987.0 pwan 8.500
at 1.998 alfa 20.000
np 51898 FLAGS
fb not used il n
bs 4 in n
i1 0 dp y
nt 400 hs nn |
PROCESSING |
TRANSMITTER 1b 0.00
n fn not used
sfrg 399.883 DISPLAY
tof 200.0 sp -82.8
tpwr 55 wp 4129.9
4.250 rfl 4246.8
DECOUPLER rfp 0 |
dn c13 rp 25.8 I
dof 0 ip -182.0
dm nnn PLOT [
dmm © we 250 I
dpwr 51 sc 0 |
dmf 17100 vs 128
th 6 |
nm ph
|
|
|
|
| |
|
i
| #i A |
i 1i 1
i ||‘ | \
i | |
i (A
PRSP RL WL I e Nad
10 9 8 7 6 5 4 3 4
0.10 0.110.05 0.23 0.06 0
0.220.12 0.10 0.13 0.78

Figure 56. *H NMR spectrum of complex 15.

ppm
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HBS=STM-103

exp? CARBON

SAMPLE SPECIAL
date Jan 13 2010 temp not used
solvent coci13 gain not used
file sexport/home/~ spin not used
hbs2/HBS-STM=103-1~ hst 0.008
3c.fid  pwdo 14.000
ACQUISITION alfa 20.000
w 25125.6 FLAGS
at 1.199 i1 n
np 60270 in n
fb 13800 dp v ~
bs 4 hs nn = e
di 1.000 PROCESSING = 2
nt 640000 1b 00 ~e 2
ct 2538 fn not used ™o~
TRANSMITTER DISPLAY K
n C13 sp =269.0 f
sfrg 100 1 wp 20502.6
tof AEre] 9252.9
tpwr 56 rfp 7762.5
7.000 rp 41.0
DECOUFLER 1p -278.8
dn pLOT
dof -713.0 we 250
dm yyy  sc 0
dmm wovs 88
dpwr 41 th 4
dmf 11300 nm ph
|
]
NG .
e Sw 3
sax AN ~ -
2a=g34 ] G @ N
‘w e 3 ® @ .
o m . =1
M- ~ w =
- |~ w w ™ b
LS o w
@ o
S b
H |
4 | *‘
[ | il
| | | |
| ‘ I |
il
.’\
" FRVELR ) | /' i'h N
180 160 140 120 100 80 60 40 20 ppm

Figure 57. **C NMR spectrum of complex 15.
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HBS-8TM-103
expd  s2pul

SAMPLE
date Jan 25 2010

solvent cbci1s
file exp
ACQUISITION

sfra §7.220
tn Se??
at 0.640
np 128000
sw 100000.0
b 55000
bs

pw 3.0
pw 3.0
tpwr 58
dl 0
tof 0
nt 3z000
ct 5808
alock n
gain 6

FLAGS

il n
in n
dp ¥

DEC. & VT
dn H1
dof [
dm nnn
dmm
dmf 20
PROCESSING
b 60.00
fn not used
werr
wexp
whs
wnt
DISPLAY
sp -29459.7
wp 86367.8
vs 1
sC 0
wWe 250
hzms 345.47
is 675824.52
rfl 34554.6
rfp
th
ins 65.734
nm ph

-154.637

WJ,, J{‘,JW“M *WM m.g\(lm NWW ’M’ MW'“WWW“N‘W‘M ‘“WM"‘ «4\% WJ” \*WI My nl N N o |,MJ1«,MW WW‘lﬁ'”""("‘i'“"fWJW“r{'W‘P'M,W‘N’,?Wlmf‘b{hpw

Bﬂﬂ Bﬂﬂ

7UU Gﬂﬂ 500 4ﬂﬂ

Figure 58. "’Se NMR spectrum of complex 15.
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=400
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Micromass : Q-Tof micro (YA-105)

Dept. Of Chemistry I.L.T.(B)

20-May-201112:15:55

C28H29BrI4N4Se2
|HBS-STM-2-103 95 (0.941) AM (Cen,5, 80.00, Ht,5000.0,556.28,1.00); Sm (Mn, 3x6.00); Sb (5,40.00 ); Cm (42:99) TOF MS ES+
- 342.0792 3.22e3
i
i \
|
300.0295
‘ ‘
‘ %_
@ ‘
298.0291)  343.0823 1
2201069
‘ i 4210034  581.1031
1 | . 579.1083
o™
‘ i !}583.1056
. 501.1807 |
||| iﬁ I |
28008 | || 1] Lo § 686.0266
205.0851 1 766.9369
| 0 | 1 | i . 9‘86.?21:31017.1046 S
| 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 |

'Figurégaﬁ/lass spéétrum of complex 15.
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HBS-STM=-432

expd  PROTON

SAMPLE SPECIAL
date May 5 2009 temp not used
solvent DMSO gain not used
file exp spin not used
ACQUISITION hst 0.008
w 10010.0 pwso 8.500
at 1.995 ailfa 20.000

np 39942 FLAGS
fb not used il n
bs 4 in n
d1 1.000 dp y
nt 400 hs nn

ct 140 PROCESSING

TRANSMITTER 1b 0.00
n fn not used

sfrg 399.884 DISPLAY
tof 200.0 sp -69.2
tpwr 55 wp 4143.4
4.250 rfl 3752.0
DECOUPLER rfp 9939.7
n €13 rp 24.2
dof 0 1p -141.0

m nnn PLOT
dmm c we 250
dpwr 51 sc 0
dmf 17100 wvs 139
th EH

nm ph
10 9 8
0.89

Figure 60. "H NMR spectrum of complex 16.
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e

HBS-STM-432-1

exp? s2pul
SAMPLE

date May 10 2009

solvent DMSO

file /export/home/~
nbs2/Y-2009/May/9t~
h/HBS-STM-432-13C-~

1.fid

ACQUISITION
sw 25125.6
at 1.199
np 50270
fb 13800
bs 4
dl 1.000
nt 64000
ct 14328

TRANSMITTER
c13
sfrq 100.562
tof 1558.7
tpwr 56
7.000

DECOUPLER
dn H1
dof 0
am yyy
dmm W
dpwr a1
dnf 11900

180

SPECIAL
temp not used
gain not used
spin not used
hst 0.008
pwal 14,000
alfa 20.000

FLAGS
i1 n
in n
dp v
hs nn

PROCESSING
1b 3.
fn not used

DISPLAY
sp -202.7
wp 20392.2
rfl §519.4
rfp 3871.7
rp -174.5
1p -307.1

pLOT

we 250
sc
Vs 1021
th 4
ai ph

2

@

&

b

e e P A e o el et

160

.110
912

a0

~
3
3
o
3
i )
3
@ v g
2
~ W e
: LA A
.—my o5 w T
Sl e ]
2 oz
E =
2
NE o«
5903
3

il o
i

L ST —

140 1z0 100 &0 60

Figure 61. *C NMR spectrum of complex 16.
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HBS-STM-432
expd  s2pul

SAMPLE
date May 12 2009
DH:

solvent IS0
; exp
ACQUISITION
sfrq 7.235
tn Se77
at 0.640
np 128000
sw 100000.0
b 55000
bs 2
pw 3.0
pw 3.0
tpwr 58
1 0
tof 15000.0
nt 120000
ct 92412
alock n
gain
FLAGS

il

in n
dp y

2
PROCESSING
40

.00
not used

0

250
246.51
529754.13
19273.8

7
65.734
ph

-
-
z
¢
S
<

1

ﬂ

f

i
AN Sl AN il

T T
1000 900

T T
800 700 600 500 400 300 200

Figure 62. "’Se NMR spectrum of complex 16.

100 ppm
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Page: 1 Sample: STM432 (STM432) I

Method Name : SP060509

Method File : D:\CHNS2008\SP060509.mth
Chromatogram : STM432

Operator ID : SP Company Name
Analysed : 05/06/2009 14:45 Printed
Sample ID : STM432 (# 24) Instrument N.
Analysis Type : UnkNown (Area) Sample weight

Calib. method : using 'K Factors'

11! Warning missing one or more peaks.

Eager 300 Report ,,\;}\L L

(l

C.E. Instruments
5/6/2009 16:02
Instrument #1

1.5

Area ratio

12.102110

1.000000
4.583580

K factor

.127862E+07
0.0000

.267797E+07
.674873E+07

Element Name % Ret.Time Area BC

Nitrogen 469 5.2153 0-S7 43 100027 FU

2 - 0.0000 59 119904 FU

Carbon 209¢C  30.0746 (08 66 1210533 FU

Hydrogen 218 2.4616 (- 212.172 264102 RS
Totals 37.7515 1694565

Figure 63. Elemental analysis of 16.
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HBS-NG-3-10-1h

NAME HBS-NG-3-10-1h
EXPNO 15
PROCNO 1
Date_ 20130305
Time 13.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 52630
SOLVENT DMSO

NS 36

Ds 0

SWH 8223.685 Hz
FIDRES 0.156255 Hz
AQ 3.1999540 sec
RG 32
Dw 60.800 usec
DE 6.50 usec
TE 294.4 K
DL 1.00000000 sec
TDO 1

CHANNEL £1

NUCl 1H
Pl 13.50 usec
PL1 -1.00 dB
PL1W 10.56200695 W
SFO1 400.1324710 MHz
SI 327
SF 400.1300025 MHz
WDW EM
S5SB 0

1B 0.10 Hz
GB o]
BC 1.00

T T T

11 10 9

ga B

Figure 64: "H NMR spectrum of 18.

ppm
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NAME HBS-NG-03-10-13C
HBS-NG-03-10-13C EXPNO i
PROCHC 1
ey £ 08 F&EB53E3 wore o g o gPate_ 20130206
5 s de gumaessq R SRRt vs e
- = w o AN S m oo mm - BTNSTROM spect
— P N B BV R R b T M@ O MmO TpRapEn 5 pmm PABRO BB-
|11 NN/ eVt
TD 63536
SOLVENT CDCL3
RS BE42
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1,3631%88 sec
RG 2050
oW 20.800 usec
DE 6€.50 usec
TE 2%4.4 K
1] 1.00000000 sec
DLl 0.03000000 sec
D0 i
CHANHEL fl1 =
13C
8.75 usec
-2.00 dB
56.53121948 W
100.6228B298 MHz
= === CHANNEL f2 =
CPDERGZ waltzlé
Nuc2 1H
PCPD2 80.00 usec
PLZ -1.00 dB
PLl2 14.50 dBE
PLL3 14.50 dB
PL21 10.56200695 W
PL12W 0.25767781 W
FL13W 0.2%767781 W
S¥02 400, 1316005 MHz
ST 32768
SF 100.6132933 MHz
WDW EH
558 0
iB 1.00 Hz
GB 0
PC Z.40
T T T T T T T T T T T T T T T 1 T T T T T T T T
210 200 189G 180 170 1e0 15C 140 130 126 119 100 90 a0 kL 14 1) 40 30 20 16 a -1i0 jalelil

Figure 65: “*C NMR spectrum of 18.
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HBS-NG-3-10-773e

NAME
EXPNOD
PROCNO
Date_
Time
THETRUM
PROBKD
PULFRGG

T
SOLVENT

HBS-NG-3-10-775e
5

1
20130123
7.57

spect
5 mm PRBEQ BB-

4

326086. 969
4.975692
0.1005385
256

1.533

6.50

292.4
1.00000000
1

= CHANNEL f1 =
778e

10.00

0.00
76.3430004
65536
76.3110246
EM

[}

30.00

Q

0.00

Hz
Hz
sec

usec
usec

97.858

T
2500

T
2000

T
1500

1000 500 c

Figure 66 : "’Se NMR spectrum of 18.
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Waters(Micromass) : Q-Tof micro(Y A-105)

C14H14CIN4PdSe
HBS-NG-3-10 18 (0.177) AM (Cen,5, 50.00, Ht,5000.0,0.00,5.00% Sm (Md, 6.00); Sb (5,40.00 ); Cm (1:104) TOF MS ES+
662 - 1.15e3
100 o~
|
R
(/‘" Q .
;"'Lsrd e
346.0861 N
14202 : 2oz € g ﬁ%:\.}
3420667 PN A
422-92
L] Ay
¢ i Q 317.0749 4249911
W T -
!
al3.03
421.9933
%
230.9961 347.0685
394.9992
ssoras | '
1 426.9930
i
2329969 ;
152.9796 - 3930007 502.0203 i
; 4719818
184.0086 :
70,0245 ‘ 3130662 504.9216
3020542,
276.0469 5060261
81.0668
532.0679 551.9241 so3 9450  679.9211 |
. o hssnatll, iy L
0 ; — e ey MVZ |
50 100 150 200 250 300 350 40D 450 _ 500 550 600 650 700 750 800 |

Dept. Of Chemistry - LLT.(B)

01-Mar-201312:38:15

Figure 67 : Mass spectrum of 18.
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HBS-NG-2-45-1H

NAME HBS-NG-2-45-1H
EXPNO 6
PROCNO 1
Date 20120718
Time 23.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CD3CN
NS 52
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 90.5
DW 60.800 usec
DE 6.50 usec
TE 292.6 K
Dl 1.00000000 sec
TDO 1
== 'CHANNEL f1 ==
1H
13.50 usec
=1.00 dB

10.56200695 W
400.1324710 MHz

32768
400.1300111 MHz

EM
0
0.30 Hz
0
1.00
. ‘ JL_‘LJ‘
I | I T T T T T T T T T
11 10 9 T 6 5 4 3 2 1 0 ppm

Figure 68. *H NMR spectrum of complex 19.
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HBS-NG-2-45~19F

[ ]
NRAME HBS-NG-2-45-19F oo
EXPNO 12 20
PROCNO 1 [
Date 20120217
Time 2.32
INSTRUM spect
PROBHD 5 mm PARBBO BB~
PULPROG zgflgn
™ 131072
SOLVENT CD3CN
NS 23
B3 4
SWH 166666.672 Hz
FIDRES 1.271566 Hz
RO 0.3932660 sec
RG 2050
bW 3.000 usec
Dk 6.50 usec
TE 292.% K
D1 1.0000000% sec
TDO 1
== CHANNEL f1 ==
19F
13.00 usec
=3.00 dB
17.04036522 w
376.4979895 MHz
655036
37£.4983660 MHz
EM
0
1.00 Hz
0
1.490
T T T T T T T T T T T T T T T T T T T T T
0 -5 -10 -15 -20 -25 ~30 -35 -40 -45 -50 -85 -60 -65 -0 =5 -8 -85 -90 -95 -100 ppm

Figure 69. **F NMR spectrum of complex 19.
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HBS-NG-2-45-31P

< m T o w
NAME HBS-NG-2-45-31P aae s
EXPNO 3 @233
PROCHO 1 Ty
Date 20120217
mts RERE
IRSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CD3CN
N§ 56
Ds 4
SWH 64102,563 Hz
FIDRES 0.978127 Hz
AQ 0.5112308 sec
RG 2050
W 7,800 usec
DE 6.50 usec
TE 292.9 K
Dl 1.000000090 sec
pll 0.03000000 sec
OO 1
CHRNNEL f1 ==
31p
8.40 unsce
-1.C0 dB
29.72541046 W
161.9755930 MHz
CHANNEL £2 =
CEDPRGZ waltzlé
NUC2 1H
PCPD2 80.00 usec
PLZ -1.00 dB
PL12 14.50 dB
PL13 14.50 dB
PL2W 10.56200695 W
PL12W 0.29767781 W
PL13W 0.29767781 W
SFOZ 400.1316005 MHz
81 32768
8~ 161.9755930 MHz
WDW EM
§SB 0
LB 8.00 Hz
GB 0
PC 1.40
. N " . - J i N
v . v o s A4
T T T T T T T T T T T T T T T T T T
i) =190 -20 -30 -40 =50 =60 =70 -80 =90 =100 =110 -120 -130 =140 -150 -160 -170 ppm

Figure 70. P NMR spectrum of complex 19.
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HB5-NG-2-45~775e

42.815

o

MAME HBS~NG-2-45-775e
EXPNO 8
PROCHO i
Date 20120213
Time .41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPRCG zg
TD 65536
SOLVENT CD3CN
NS 250
DS 4
SWH 326086.969 Hz
FIDRES 4.9756892 Hz
AQ 0.10053B5 sec
RG 645
=7} 1,533 usec
CE €.50 usec
TE 292.4 K
D] 1.00000000 sec
T 1

= CHANMEL fl =
NuCl 77Se
Pl 10.00 usec
5Ll 0.00 4B
SFQl 76.34%0004 MHz
5T 65536
SF 76.3110246 MHz
Wow EM
358 Q
LB 60,00 Hz
GB 0
PC 0.06
|

vk i -~ Laa bla
TP P Sty WPy A My

O

I RN WY

TS

Wit A gt
ot

i
2500 2000

T T T T
1500 1000 500 0 ~500

Figure 71. "Se NMR spectrum of complex 19.
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et \w
Eager 300 Report

page: 1 Sample: NG-2-45 (NG-2-45)

Method Name : SD150612

Method File . D:\CHNS2012\SD150612.mth

Chromatogram : NG-2-45

Operator ID : SHIKHA Company Name : C.E. Instruments
Analysed . 06/15/2012 13:52 Printed : 6/15/2012 15:07
Sample ID . NG-2-45 (# 19) Instrument N. : Instrument #1
Analysis Type : UnkNown (Area) Sample weight : .843

Calib. methed : using 'K Factors'

111 Warning missing one Or more peaks.

Element Name % Ret.Time Area BC Area ratio K factor
Nitrogen 8.7124 44 97229 RS 6.181736 .132383E+07
Carbon 28.4132 68 601044 RS 1.000000 .249735E+07
Hydrogen 2.1122 184 114035 RS 5.270698 .581082E+07
Totals 39.2377 812308

C +28-23
)

Figure 72. Elemental analysis of 19.
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Waters(Micromass) : Q-Tof micro{YA-105)

C28H28F12N8P2PdSed

Dept. Of Chemistry - LLT.(B)

HBS-NG-2-45 dﬁz‘ag;gg AM (Top,5, Ht,5000.0,0.00,1.00); Sm (Md, 4.00); Sb (5,40.00 ); Cm (1:52)

1004

g, |

‘ 157.1445

| 149 0855

[ ——

1

434N

3451779

347,1845

500. 1044
459.0801

503.0938

501.0859

1505.0056

556.5476

5575432

200

I

Figure 73. Mass spectrum of complex 19.

o N B

600

1045.2057

| 1047.3182
39725‘3

1040 3131| 10493041

1051.2937
10533027
12591329 13234446
1400

17-Aug-201211:09:55

TOF MS ES+ |
3.05e3

——miz
1800
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X-ray crystallography:

Ld
Figure 76. Packing diagram of compound 13. Hydrogen atoms are omitted for clarity.
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Table 1. Significant bond lengths [A] and angles [°] for 8, 9 and 13.

8

Se(1)-C(1) 1.833(4)  Se(2)-C(20) 1.842(5)
N(1)-C(1) 1.361(5)  N(2)-C(1) 1.358(5)
N(3)-C(20) 1.352(5)  C(20)-N(4A) 1.372(9)
N(1)-C(1)-Se(1) 126.6(3)  N(2)-C(1)-Se(1) 126.4(3)
N(3)-C(20)-Se(2)  125.5(3)  N(4B)-C(20)-Se(2)  131.0(4)
9

Te(1)-C(1) 2.087(10)  Te(2)-C(20) 2.073(9)
N(1)-C(1) 1.335(13)  N(2)-C(1) 1.342(12)
N(3)-C(20) 1.357(10)  N(4)-C(20) 1.346(13)
N(1)-C(1)-Te(1) 127.08)  N(2)-C(1)-Te(1) 124.6(7)
N(3)-C(20)-Te(2)  126.0(7)  N(4)-C(20)-Te(2)  127.5(6)
13

Se(1)-C(2B) 1.824(4)  Se(2)-C(2A) 1.836(4)
Br-C(1) 1.8865(16)

N(1B)-C(2B)-Se(1) 126.8(3)  N(2B)-C(2B)-Se(1)  126.9(3)
N(1A)-C(2A)-Se(2) 126.1(3)  N(2A)-C(2A)-Se(2) 127.1(3)
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Table 2. Significant bond lengths [A] and angles [°] for 18.

Pd-C(4) 2.014(4) N(2)-C(4) 1.347(6)
Pd-C(10) 2.022(4) N(2)-C(3) 1.382(6)
Pd-Se 2.3773(5)  N(2)-C(5) 1.414(6)
Pd-Cl 2.3967(10)  N(3)-C(13) 1.359(6)
Se-C(13) 1.862(4) N(3)-C(9) 1.453(5)
N(1)-C(4) 1.341(6) N(4)-C(13) 1.336(6)
N(1)-C(1) 1.465(6) N(4)-C(14) 1.460(6)
C(4)-Pd-C(10)  82.01(18)  C(13)-Se-Pd 105.65(13)
C(4)-Pd-Se 176.36(13) C(4)-N(2)-C(5)  118.9(4)
C(10)-Pd-Se 95.91(12)  C(13)-N(3)-C(9)  129.7(4)
C(4)-Pd-Cl 98.34(13)  C(9)-C(10)-Pd 134.0(3)
C(10)-Pd-Cl 17857(12)  C(5)-C(10)-Pd 112.1(3)
Se-Pd-Cl 83.68(3)

Table 3. Significant bond lengths [A] and angles [°] for 19.

Pd-Se(1) 2.4508(5)  N(1)-C(1) 1.336(7)
Pd-Se(1)#1 2.4508(5)  N(1)-C(2) 1.479(7)
Pd-Se(2)#1 2.4553(5)  N(2)-C(1) 1.360(7)
Pd-Se(2) 2.4553(5)  N(3)-C(13) 1.368(6)
Se(1)-C(1) 1.879(5)  N(4)-C(13) 1.341(6)
Se(2)-C(13) 1.877(5)  N(4)-C(14) 1.467(7)
Se(1)-Pd-Se(1)#1  180.000(1) C(1)-Se(1)-Pd 101.33(15)

Se(1)-Pd-Se(2)#1  91.496(18) C(13)-Se(2)-Pd 103.41(14)
Se(1)#1-Pd-Se(2)#1 88.504(18) C(1)-N(1)-C(2) 124.9(5)

Se(1)-Pd-Se(2) 88.504(18) C(13)-N(4)-C(14)  125.7(4)
Se(1)#1-Pd-Se(2)  91.496(18) N(1)-C(L)-N(2)  106.9(4)
Se(2)#1-Pd-Se(2)  180.0 N(4)-C(13)-N(3)  106.6(4)
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