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General

Unless specified otherwise, all starting materials and reagents were obtained from commercial
suppliers and used without further purification. All reactions were conducted in oven-dried glassware,
in an argon atmosphere with anhydrous solvents, which were dried and distilled before use according
to standard procedures. Solvents used for isolating products and chromatography were glass distilled.
Reactions were monitored by performing thinlayer chromatography with precoated silica gel 60 glass
plates and an F254 indicator. Visualization was accomplished using UV light (254 nm) combined
with iodine, potassium permanganate, or anisaldehyde staining solutions. The products were purified
using neutral column chromatography on 230-400 mesh silica gels. Yields refer to a
chromatographically and spectrographically pure material, unless otherwise noted. *H NMR and **C
NMR spectra were obtained using 400 and 100.6 MHz NMR spectrometers, respectively. Chemical
shifts (o) are reported in parts per million (ppm) relative to CDCl3 (7.26 and 77.00 ppm); coupling
constants are reported in Hertz (Hz); and multiplicities are indicated as br = broad, s = singlet, d =
doublet, dd = doublet of doublet, t = triplet, and m = multiplet. Infrared spectra were recorded using
an FT/IR spectrometer. High resolution mass spectra (HRMS-EI) were determined using a Thermo
Quest MAT 95XL mass spectrometer.

Crystal structure of
(5aS,10R)-10-phenyl-5,5a,6,7,8,10-hexahydropyrrolo[1,2-a]tetrazolo[1,5-d]pyrazine and its
absolute configuration (Major diastereomer,). CCDC: 1041454

Table 1. Crystal data and structure refinement for ic16489.
Identification code ic16489

S2



Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 27.50°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

C13 H15 N5

241.30

200(2) K

0.71073 A

Orthorhombic

P2(1)2(1)2(1)

a=10.2273(6) A o=90°.
b =10.6788(7) A B=90°.
c=11.1734(7) A y =90°.
1220.31(13) A3

4

1.313 Mg/m?3

0.084 mm-1

512

0.40 x 0.25 x 0.25 mm3

2.64 to 27.50°.

-13<=h<=13, -13<=k<=13, -14<=l<=14
11035

2798 [R(int) = 0.0428]

100.0 %

Semi-empirical from equivalents
0.9793 and 0.9671

Full-matrix least-squares on F2
2798/0/163

1.049

R1=0.0410, wR2 = 0.0931
R1=0.0463, wR2 = 0.0959

0(2)

0.185 and -0.207 e.A3

Table 2. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)

for ic16489. U(eq) is defined as one third of the trace of the orthogonalized Uil tensor.

X y z U(eq)
N(L) 2488(1) 9307(1) 2454(1) 25(1)
N(2) 1569(1) 7691(1) 4084(1) 28(1)
N(3) 1230(2) 6717(1) 4783(1) 36(1)
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N(4)
N(5)
C)
C@)
CE)
C(4)
CO)
C(6)
C(7)
C(8)
C(9)
C(10)
C(11)
C(12)
C(13)

Table 3.  Bond lengths [A] and angles [°] for ic16489.

2258(2)
3263(1)
3000(2)
1783(2)

845(2)
1556(2)

694(2)
2805(2)
3503(2)
4383(2)
5571(2)
6354(2)
5965(2)
4786(2)
3996(2)

6008(1)
6496(1)
10439(2)
11240(2)
10842(2)
9785(2)
8722(2)
7545(2)
8513(1)
7963(2)
8531(2)
8111(2)
7104(2)
6523(2)
6946(2)

N(1)-C(1)
N(1)-C(7)
N(1)-C(4)
N(2)-C(6)
N(2)-N(3)
N(2)-C(5)
N(3)-N(4)
N(4)-N(5)
N(5)-C(6)
C(1)-C(2)
C(2)-C(3)
C(3)-C(4)
C(4)-C(5)
C(6)-C(7)
C(7)-C(8)
C(8)-C(9)
C(8)-C(13)
C(9)-C(10)
C(10)-C(11)
C(11)-C(12)
C(12)-C(13)

1.4689(19)
1.4706(19)
1.4737(19)
1.332(2)
1.3469(18)
1.465(2)
1.297(2)
1.361(2)
1.316(2)
1.523(2)
1.534(3)
1.527(2)
1.509(2)
1.504(2)
1.515(2)
1.384(2)
1.393(2)
1.383(2)
1.381(3)
1.382(3)
1.382(2)
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4840(1)
4192(1)
1872(2)
1696(2)
2698(2)
3350(1)
3760(2)
3736(1)
2996(1)
2041(1)
1804(2)

878(2)

189(2)

427(2)
1345(1)

37(1)
32(1)
30(1)
40(1)
40(1)
26(1)
31(1)
25(1)
24(1)
25(1)
33(1)
40(1)
35(1)
32(1)
28(1)



C(1)-N(1)-C(7) 113.88(12)

C(1)-N(1)-C(4) 104.29(12)
C(7)-N(1)-C(4) 112.11(12)
C(6)-N(2)-N(3) 108.87(14)
C(6)-N(2)-C(5) 126.61(13)
N(3)-N(2)-C(5) 124.51(13)
N(4)-N(3)-N(2) 105.65(14)
N(3)-N(4)-N(5) 111.31(13)
C(6)-N(5)-N(4) 105.25(14)
N(1)-C(1)-C(2) 103.16(13)
C(1)-C(2)-C(3) 105.15(14)
C(4)-C(3)-C(2) 104.79(14)
N(1)-C(4)-C(5) 108.92(13)
N(1)-C(4)-C(3) 103.86(13)
C(5)-C(4)-C(3) 115.02(14)
N(2)-C(5)-C(4) 106.47(12)
N(5)-C(6)-N(2) 108.92(14)
N(5)-C(6)-C(7) 128.99(15)
N(2)-C(6)-C(7) 122.01(14)
N(1)-C(7)-C(6) 106.74(12)
N(1)-C(7)-C(8) 110.66(12)
C(6)-C(7)-C(8) 113.71(13)
C(9)-C(8)-C(13) 119.02(15)
C(9)-C(8)-C(7) 119.09(14)
C(13)-C(8)-C(7) 121.78(14)
C(10)-C(9)-C(8) 120.58(16)
C(11)-C(10)-C(9) 120.21(16)
C(10)-C(11)-C(12) 119.60(16)
C(13)-C(12)-C(11) 120.41(16)
C(12)-C(13)-C(8) 120.17(15)

Symmetry transformations used to generate equivalent atoms:

Table 4.  Anisotropic displacement parameters  (A2x 103) for ic16489. The anisotropic

displacement factor exponent takes the form: -2x?[ h2 a*2Ull + ... +2hka*b* U12]

yiL U2 U3 U u1s uL2
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N(1) 25(1) 26(1) 22(1) 0(1) 1(1) 0(1)

N(2) 27(1) 27(1) 29(1) 4(2) 0(1) -5(1)
N(3) 39(1) 32(1) 38(1) 9(1) -1(1) -9(1)
N(4) 43(1) 29(1) 40(1) 8(1) -1(1) -6(1)
N(5) 36(1) 28(1) 33(1) 4(2) -1(1) 0(1)
c(1) 33(1) 29(1) 28(1) 6(1) 3(1) 0(1)
c(2) 39(1) 38(1) 42(1) 14(1) 1(1) 4(2)
c(@) 41(1) 38(1) 40(1) 8(1) 8(1) 14(1)
C(4) 29(1) 26(1) 24(1) 0(1) 3(1) 1(1)
C(5) 23(1) 34(1) 35(1) 3(1) 1(1) 0(1)
C(6) 27(1) 26(1) 22(1) 0(1) -3(1) -3(1)
c(7) 24(1) 24(1) 25(1) 1(1) -2(1) -2(1)
Cc(8) 26(1) 25(1) 25(1) 0(1) 1(1) 2(1)
C(9) 32(1) 28(1) 40(1) -8(1) 6(1) -5(1)
C(10) 34(1) 36(1) 51(1) 0(1) 16(1) -5(1)
C(11) 37(1) 34(1) 34(1) -1(1) 8(1) 8(1)
C(12) 35(1) 30(1) 30(1) -4(1) -4(1) 4(1)
C(13) 24(1) 28(1) 32(1) 0(1) -3(1) -1(1)

Table 5.  Hydrogen coordinates ( x 104) and isotropic  displacement parameters (A2x 10 3)
for ic16489.

X y z U(eq)
H(1A) 3415 10235 1095 36
H(1B) 3646 10868 2389 36
H(2A) 1389 11084 901 47
H(2B) 1999 12141 1763 47
H(3A) 668 11549 3247 47
H(3B) 6 10542 2361 47
H(4) 2045 10134 4049 32
H(5A) 165 8981 4460 37
H(5B) 95 8463 3110 37
H(7) 4047 9043 3541 29
H(9) 5852 9216 2282 40
H(10) 7162 8516 716 48
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H(11)
H(12)
H(13)

6505
4518
3186

6813
5828
6542
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- o W e KAME SNA10S4 13C
g F=3 23 232888 52 o
] FL W W o= S = = PROCNO 1
= b e 5”.'-"'-.‘".;-: ]
- oo z-D== SEREEES E F2 - Acquisition Parame ters
| IREERN YA || Tme 16
Time 1756
INSTRUM spect
PROBHD & mm Multimcl
PULPROG  rgpell
N D 65536
3 N3 SOLVENT _ CDCI3
NS 156
Ds ]
N N FIDRES 0257360 8
— — n 17400308 sec
=N \s'\\\N 2
—0 —0
3f
=———— CHANNEL fl ——
FUCl 13C
Pl 1110 usec
PL1 0.00 dB
SFOl 754763978 MH:
== CHANNEL f =——
CPDPRCI  waluld
KUC2 1H
PCPD? 90.00 usec
PL2 0.00 dB
PL1? 18.80 dB
PL13 11 80dE
SFO? 3001313506 MH:
F2 - Processing parameters
sI 31768
SF 75 4677626 MHz
WDOW EM
SSB 0
T T T T T T T T T T T T T T T T T T LE 1.0 H:z
170 160 150 140 130 120 110 100 9 80 70 60 S0 40 30 20 10 ppm l‘;‘vg- 13&
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7.5769
7.5719
7.5518
7.5470
7.3903
7.3710
7.3645
7.2087
7.1864

3.2956
3.1357
3.1194

1.8353
1.8259
1.8150
1.8004
1.7882
1.7619
1.7356
1.7272
1.7160

Current Data Parameters
NAME SNA 7AHRRR
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

o~
N~ Date_ 20141028
o Time 12.06
: INSTRUM spect
i N3 N3 PROBHD 5 mm Multinucl
‘ PULPROG 2930
TD 32768
N N SOLVENT cpci
F + F NS 20
— — DS 0
=N & =N SWH 4496.403 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 228.1
3 DW 111.200 usec
g DE 6.50 Usec
TE 299.2 K
- - in = . D1 1.50000000 sec
Diastereomeric ratio = 72:28 MeREST 30000050 sec
MCWRK 0.01500000 sec
P1 10.60 usec
PL1 .00 dB
SFO1 300.1319508 MHz
F2 - Processing parameters
Sl 16384
SF 300.1300057 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB
55 ppm PC 1.00
1D NMR plot parameters
o CX 20.00 cm
~ CcY 0.00 cm
S8 F1P 11.000 ppm
S| |N F1 3301.43 Hz
| O F2pP -0.500 ppm
F2 -150.07 Hz
PPMCM 0.57500 ppm/cm
HZCM 172.57475 Hz/lem
I I I I I I I I I I I
10 9 8 7 6 5 4 3 2 1 ppm
~[oy| oo olr~ [N =)= 0| oo
< |Oo|n S| (MO M
el INTE=) S| s =113 oL
SIRIN N o|NIo|e o™
|| —|o | ||| —i|m
0 o ONDOFLMAL ST ©
28 SHREJE83REEE CRER 2 3
@ S MNADNOO N~ ON 0 -0 N [N Current Data Parameters
< o COWooNANWWWS Q<0 N © o NAME  8AFN313C
S © D OOMNN A A S © S o o ™ EXPNO 1
— — AdAdd A A AAAAA © 0w < N N PROCNO 1
\ / \N \\ \/,// \ ' / ‘ ‘ ‘ F2 - Acquisition Parameters
Date_ 20141030
Time 9.39
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG  zgpg30
TD 536
N N EC;LVENT 256(:Dcla
04 ? DJ ? A
SWH 18832.393 Hz
FIDRES  0.287360 Hz
N N AQ 1.7400308 sec
E RG 9195.2
F + bW 26.550 usec
R — DE 6.50 usec
=N S =N TE 298.2 K
D1 150000000 sec
dll  0.03000000 sec
DELTA _ 1.39999998 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
3 CHANNEL f1
g 13C
11.10 usec
0.00 dB
SFOL  75.4763978 MHz
== CHANNEL f2 ==
CPDPRG2  waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 000 dB
PL12 18.80 dB
PL13 21.80 dB
SFO2  300.1313506 MHz
F2 - Processing parameters
sl 32768
SF 75.4677477 MHz
Wi EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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3 4REL 8§ JP3ERECFAfELIZEER e i
1 Lol ol ol o W L T M T e B B o B o I o W R PROCND 1
-~ 4,
v N | e Y =
Fl - Ampivices Pammerr
Daem_ Tol4Ma0
Timse Edz
INSTRLAL pea
FROSHD = maee Midieec]
FLLFROG =4
N3 Ny jur] £
SOLVENT LD
N3 »
N N ] L)
+ SWH 445 403 Hr
=N . =N FIDRES A13TI8 Hx
= N =~ AE 364385 e
F E #13
DWW 111100 mec
DE A0 e
3h TE I%IE
ol 1 20000000 pe
Diastereomeric ratio = 82:18 EG“RK ?]g]:‘miii
== CHANNEL fl=—or
KU1 1H
Fl 10S0 sz ec
FL1 0.0 dB
SPD1 31215306 MH:
£ -Presppggrmesies
iF 0. 1300055 MH=
WIFG EXL
ZEB L)
Ilf“v% 0.]6'{'13:
T T 1 BC LoD
5.5 50 ppm
1D NMR plet parmsere
CxX He -ﬁ-:‘m o
Y 200 o
=| |= FIF
=| 1= F1 4151 S0z
= ™ EIP 4013
— = FI -Hidsd He
FPACAL 0. R0E ppen'om
HICAL 14 EWD Helow
T T T T T T T T T
10 9 8 7 6 5 1 3 2 1 ppm
= [em == =HEIENEE El:'
' i 4 =} -
|2 =|= EAS e E =[S
=|= == === (=
o |— — | = | | | |t et || || £
oo O~ ©OWWONSMNLLM©
g}’ ﬁ 8 % S % 'é,,’ g :',, % ‘C_’. m %.‘ (’.\., m B S E g ?‘O E Current Data Parameters
~ S QRN NN GO 0 Q© 0O~ MmN ® Q NAME ~ SNA 126A13C
i © SOOI T i —©©LWw QO momd ~ o EXPNO 3
© OONNNNNNAAAA I N NOD ® ™ PROCNO 1
— Ad A A A AAAAAAA © WL N N
F2 - Acquisition Parameters
Date_ 20140228
Time 18.11
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
N NS 256
DS 0
3 N3 SWH 18832.393 Hz
FIDRES 0.287360 Hz
O</ AQ 1.7400308 sec
N + N RG 5792.6
bW 26.550 usec
DE 6.50 usec
:N \"\\\N TE 299.2 K
= N — D1 1.50000000 sec
F dil  0.03000000 sec
DELTA 1.39999998 sec
MCREST 0 sec
MCWRK 0.01500000 sec
3h e ,
== CHANNEL f1 =;
13C
P1 11.10 usec
PL1 0dB
SFO1 75.4763978 MHz
= == CHANNEL f2 =;
CPDPRG2 waltz16
NUC2
PCPD2 90.00 usec
PL2 0dB
PL12 18.80 dB
PL13 21.80 dB
SFO2 300.1313506 MHz
F2 - Processing parameters
SI 32768
SF 75.4677558 MHz
WD EM
SsB
LB 1.00 Hz
GB
PC 1.00
[
| |
T T T T T T T T T T T T T T T T T T I
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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T.5008
T.4722
TA216
73933
T.3867
T.3802
T.3646
T.3582
52020
35481
3.5345
35008
3.4932
3.3400
33190
3.2987
3.2775
3.18%
3.1751

L1611

L1547
26701
26672
2.5692
2.5555
25484
2.5407
25173
20782
20408

L8455
18349
15288
18212
15087
1L.T987
LTT15
1.7

¥4

e B

BEEEL  gmewhETE
A T T -+ 37 1
=== == CROCNO 1

F1.Amuikites Paramewr:

Dawr_ il K3 N
Tim e 1=24%
INSTREUM e
—- FROBHD = mm hinlisec
= FULFROG b
- T T
o4 SO0LVENT CDC1
Wi N N, ] g
3 i o
EWH 4496403 H:
FIDFE: 0.13721% Hr
N N 40 35OESuwc
+ \\ Ei [TEN)
A — DRy T30 wec
=N & =N DE 650 mec
TE ISE1E
Dl 1 eDagelndeled = nc
MCEEST Q00000000 xec
MCOWEE 00 S0 zec
F 3i F CHANMEL £
N1 1H
Diast ic rati i ERE
iastereomeric ratio = 84:16 Trol 300 1i95he A
F! _Prooods & parm soers
=1 L
iF J00 13 ebdes3 MHx
WAV EMM
EARE RS Ly Ll =B ]
- LB 010 Hx
5% 50 ppm = []
PC Lod
o 1D MALR plot param smr
= X 40 o
= CY 000 om
= FIFP 13570
— F1 415177 Hr
FIP -Lal2
¥ 353 Hr
FPACA 0TS En:n
/ 1 HICM  145M13Htom
I I I I I I I I I 1
10 9 8 6 5 1 3 2 1 0 ppm
= s e | e (o] o] e
= Larl P Y (el T M i |
= = | o (e s (==
= === =™ "j =
— | |y [ | ] e | |
Current Data Parameters
o ~ OO 0 N M NAME SNA 9A13CN
™~ < AN M ©O© © - ~rnr~ o (2] wn < EXPNO 1
~ o O < ™M 0 < w0 N © O [=2] - o™
(R o N ™ o O NnMmo < < o PROCNO 1
~ < oD ® O 0 o o ~ o
0 © AN NN — o 0 W [=2] oo} ™ F2 - Acquisition Parameters
— — - — oow < N N pae 20141104
Time_ 9.43
| A VI ] o
I PROBHD 5 mm Multinucl
PULPROG 20pg30
™ 65536
SOLVENT  CDCI3
N
N3 O—JNS DS 0
SWH 18832.393 Hz
FIDRES  0.287360 Hz
N + N AQ 1.7400308 sec
RG 5792.6
\\ DW 26.550 usec
— S — DE 6.50 usec
=N ; =N TE 2962 K
D1 1.50000000 sec
di1 0.03000000 sec
DELTA 1.39999998 sec
. MCREST  0.00000000 sec
E 31 F MCWRK  0.01500000 sec
NUCL 13C
P1 11.10 usec
PL1 .00 dB
SFO1 75.4763978 MHz
= CHANNEL 2 ==
CPDPRG2  waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 000 dB
PL12 18.80 dB
PL13 21.80 dB
SFO2 300.1313506 MHz
F2 - Processing parameters
] 32768
SF 75.4677546 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
PC 1.00
MW“MWD ORI ¥ I W e wJ TTE—
I I I I I I I I I I I I I I I I I 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



el - R R R e B o B e T ol el — o Nl - - W Wl W L
%-‘-r&r&gg::Ermm:-ﬂh—hm—mh=§=m—m$h—ruu';::ﬁlrhv—== Carrent DaraParamemrs

T o == ] ] e, B e S - S 2R OWR WG S e w8 o= 4 SR - ey oo 2 — MAME =MA 10AH
S S AmamMan RN I INAAMdgaTmmS R s s s eSS S S5 xR 1
ol ol ol ol s el il el ol e T T I I ]

el i i e TT0

e 10140414

— 5503
E
E
B
B
L]
o

MCWEE  OUNISD0000 zec

Fl 10,50 mzec
PL1 .00 4B
EFO01 3001315506 MH:

L

F1 _Proocdiss param sters
1

iF 300 11000E3 MH

- A o o ! WOW EM
B34 6 4 21 ppm isaﬂﬂ. . f{lﬂ_
! i cB [
B B e L
= bl

In? 'Jnfﬂpbrauunurn

X
3 000 om
FIP 13570
- - L Fl ;
FIP -LOLY ppmw
F1 33 s1H:z

T T ] FRAICM 0 TAR0E om
HICM T34 M3 Hr'om

=1
[= -
L L
o
raa -
b —
f—t
=
E

1.3652
2.14%
1.3384
LO%T

12733
L1870
12867
J.0486

Uit Bl el £ R )
g = = oEE oo CurrotDan Panmecers
EFTHEIRR 2 2Ec = E FAE sNALAALC
mEEDE=E . = A e
mmmmahﬁ _mﬁﬁ P FROCKO 1
=—===== = =3 g o
F1 - Acquisicien Param ecers
I\‘W/V | | l\,() | | | Date © 2014MI11
Time 1]9
DETRIM
PROBHD Zmm ) l]md
FULFROG

S DI.\'L\T CDoz
N5 J_

Da

EWH ISS&J..!NH:

FIDRES 0287360 Hx
L7400

) E
2
©

) E
2
w

e e

oy

é-:'i:

B .
L

o)
/j/
2
o)
I
=z
1 e
o E zgg
gEga
o

CHANNEL f1
13C
1110 mxec
4B

<
e

SFOL  TSATEISTS MH:
CHANNEL f2

TZ 4677445 MH:
EN{
L]
L Hx
1]
L

160 150 140 130 120 110 100 o0 80 ] 60 50 40 30 20 10 ppm
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=\ ooE B g 55 0= = EmEE S NS R E RS S E S NE e =+
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23R RS e RS RECSuINFRERFARSSSSEE eI L zEECEE B
ol ol el o M T e B B T B T T e B T Bt Bt Bt B o B Wt s B B B B B e B W I I i i I = T3 e | 1
F! - Amuiites Pamam
Dars_  T041005
T 1=
D TELAL Tpac
FPROBAD = e Aul
PLLFROG 3
D -}
SOLVENT CDC
N3 | ]
s L]
SWH
FIDRES 3 {l.l.}’]i:].'
=N s =N %%‘ .1.15111100
=
Cl Cl DE [ =0T
TE 1K
Il 15 1
3k MCREST 000000
MCWEE 00N
H H Hp— . CHANNE]
Distereomeric ratio = 92:08 ¥ H
A 1060wt
Al 000 4B
SPO1 1315
-Pn:z:mmn
3F 300 1300063
TDW jaty
5B
LB Q0 H:
GE )
T Lo
=4 o= =4 =
54 53 51 51 ppm IDNAMR plotpamae
X l&lp:lm:n
o
= Lol FIF
= — F
= = BF
- = ]
g HICA 1TXIST4T
10 9 8 7 6 5 4 3 2 1 ppm
= = = [u= =
EIE == SEEIE R
=== == S=El == (2=
== == === (ZE] IENE
| = | ] = oy |y [ || | | |
oOmno oL o
OO MO X oo o o
% ;5 8 g % S g g g g 8 3 2 Current Data Parameters
YO~ B SMmA @ © NAME  SNA11AF13C
MO OMONNN —Hoow o © ™ EXPNO 1
A A A AA - ©omwn < SN PROCNO 1
\\ \/// ‘ \ ‘ / ‘ ‘ ‘ F2 - Acquisition Parameters
Date_ 20140429
Time 8.59
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg30
D 65
SOLVENT cDCI3
NS 10000
DS
SWH 18832.393 Hz
FIDRES  0.287360 Hz
AQ 1.7400308 sec
RG 5792.6
N5 Ny W 26,550 usec
O_/ O‘/ DE 6.50 usec
TE 301.2K
D1 150000000 sec
N + N dll  0.03000000 sec
DELTA 139999998 sec
— \\ MCREST  0.00000000 sec
=N TN MCWRK 001500000 sec
N
Cl cl
P1 11.10 usec
PL1 .00 dB
3k SFO1 754763978 MHz
= == CHANNEL f2 ==:
CPDPRG2  waltz16
Nuc2
PCPD2 90.00 usec
PL2 .00 dB
PL12 18.80 dB
PL13 21.80 dB
SFO2  300.1313506 MHz
F2 - Processing parameters
sI 32768
SF 75.4677557 MHz
WDW EM
SSB 0
1.00 Hz
0
1.00
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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T.5014
T.AT
TI866
T3803
T.3583
52020
35476
3.5340
3.5004
A28
33402
33192
3.208%
32778
31903
3.1753
J.1616
J.154%
27067
2.6985
26707
2o680
2.6553
2.5T06
2.5485
15414
25179
2.1006
20041
20788
206946
20508
20413
1.E459
15343
18295
1.8215
1LE0g"

%

1.7004
L7730
L7510
17375
1.725%

{Carrewt Daca Param smrs
HNAME VALTAH
EXFNO 3
PROCHD 1

L7172
L7085

F! - Aauidkiton Parmm e
Dare_ 2040415

—5.2020

U
z

cl 3l

ZE
P4
@

“,
]
z

cl

Diastereemerie ratie : 94:6

MCREST (U000 00 zec
MCOWEE 0000500000 zec

=———==CHANNEL f
NICL 1H

Pl 10U50 mzec

1l 0 dB

SFO1 30013155068 AMH:

F1 - Precesdiss pammetors
a1 I

——

:

b

J

EF 300 L3000 60 MH z
TWDW EM

@
LB 18 H:
B L]
o Lod
1D NAMR plot parim scers
=X ?hl'{'aﬂ =
L=y 000 am

RAF 13571
A 415305 Hr

BFp -l.OIIPn

n -H335H:

PPMICM 0. T4908 =
] HIC] lli,&lﬂllﬂ?m

10 8 ] T ] 4

¥

L]

21327
20174
1.0021
00507
11244
LI123%
10414
1LOSHT
1.141%

020

134.5339
132.4544
120.2833
129.0268
1268312
12856

— 1160521

608824

— 58,0258

549868

— 49,1856

%
§

2 1

11068
3.0312

— 286474
—23.0113

P
©

2

@72

Q

Cl

Z
w

/
Z

2,

0 ppm

CarreetDam Pamm ecers
NAMFE ENALZAALIC
EXFNO 1
FROCKD 1

F1- Acgeizidce Parm eters

Date 1014410

Time LES]

INETRTAL TpECt

ﬁﬂmﬂ]}gﬁ = Z\.[P'g!?ld
LPE: Iz

iy 65538

SOLVENT M3

N x5

MCEEST L 6L
MCWREE 001500000 sec
CHANNEL f1
13
1119 mxec
LM dB
A0l TEATEINTS MH:

NUCl

CHANNEL f1

FL:
SFOl 300131306 MH:

F1- Procesing paramers
3T

170 160 10 140 13 120 110 100 90 30 T0 60 =0
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T.6574

—5.503%

L]

L4

521

P

-
=]
3]
=
-

T.6272
THI05

T.6069
T.A07H

T.3982
T.3047
T.HI18

T3733
T.3693
T.3480
T.3441
T.2932
T.28206
T.27T0
5.5038
3.5456
35280
kAL
31277
31106
J.0081
J.0824

2.68T0
26641

26212

26053

2.5980
20094
2.0863
20716
20579
2.0434
2.0187
19903
19800

BN NS

Diastereomeric ratio = 60:40

R
oW 1112 e
DE G50 e

CHANMEL f1
1H

Pl Joshwee
SFOL 3001319508 MH:

F1 -Proceods = para sters
= 1

1.3933

e

135.2015
133.6561
132.9951
130.5405
129.9432
127.4864
123.9776

/
AN
X

20181

2.123%

——115.9584

10040

04005

L

—61.2204
—57.9796
—54.3257
—49.0325

2

zZ
W

I
z

L0900
10235

s ]

10369

-

21973

—28.8305
—22.6309

11744

31344

0 ppm

Current Data Parameters
NAME SNA 13AA13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140421

Time 23.26
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 29pg30
TD 65536
SOLVENT CDCI3
NS 256

DS 0

SWH 18832.393 Hz
FIDRES 0.287360 Hz
1.7400308 sec

RG 5792.6

DW 26.550 usec

DE 6.50 usec

TE 299.2 K

D1 1.50000000 sec

di1 0.03000000 sec
DELTA 1.39999998 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec

>
re]

P1 11.10 usec
PL1 0.00 dB
SFO1 75.4763978 MHz

CPDPRG: waltz16
NUC2

PCPD2 90.00 usec
PL2 0.00 dB

PL12 18.80 dB

PL13 21.80 dB
SFO2 300.1313506 MHz

F2 - Processing parameters

32768
75.4677574 MHz
EM
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— Cerreat Dars Parameters
NAME ENAbrAH
EXFNO B
-+ FROCTHD 1
—
- F2 - Acqei Gon Parameters
e Dae_ - 140415
" Timse 1356
INSTEUM zpeCt
FROBAD = mm Afnldesc
FULFROG b
pus] "]
N SOLVENT D
3 N3 ] 1
D3 L]
N SWH 4496403 Hx
+ N FIDEES 013 TY1% He
A LRSS e
=N | R 51
Br & =N W 111100 mmec
Br DE 630 mec
TE 51K
Dl 1 S0e0eleleD 0 mec
3n MCEEST 00000000 cac
MCWEK 01300000 zec
- - - . CHANNEL f1
Distereomeric ratio = 93:07 ¥Ue1 1H
Fl 19,60 wzec
FL1 000 dB
SFOL 3001315305 MH:
L LI N s B B e e e
- Fl _Precesizs parms sor
6.0 5.5 50 ppm il vy
F F 0130050 hIH:
WDW EM
A =3 [
= — LB 210 H:
= = ] 2
b = BC Lisd
b =3
1D NAMR plo tparamerrs
CX l&“’{lﬁﬂ oo
Y 000 oo
" FIP 1357l ppm
Fl 415305 He
FIp 24011
iy 303835 Bz
T T T T T T T T T T T 1 H_P‘PT.G-{\L\I l!g;.;almﬂl.!- o
= [z oo
10 9 7 ] 5 4 3 1 1 1] ppm
e = | e [ % = =] ==
L] = el = =] = (=
L] = |- = (2= == 2= ] = ([
= =|= = == 187 [|= 2] [=|l=
Current Data Parameters
O OO © < NAME SNA 14AA13C
D © OO O D DO < N © EXPNO
NDMI o N O 0 NI~ < © <
A0 M NN~ ®© NO N O — D PROCNO 1
© +H4O oW W A N ~ e
M MmMmMANN A O W o o ™M F2 - Acquisition Parameters
En e B B B B B ] O 0w < N N Date. 20140422
Time_ 0.17
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2g9pg30
TD 36
SOLVENT CDCI3
NS 256
DS 0
SWH 18832.393 Hz
FIDRES 0.287360 Hz
N 3 AQ 1.7400308 sec
N3 RG 57926
DW 26.550 usec
N e e
TE .
+ N DI 150000000 sec
di1 0.03000000 sec
=N \\\ DELTA  1.39999998 sec
—~ & =N MCREST  0.00000000 sec
Br Br > MCWRK 0.01500000 sec
P1 11.10 usec
Sn PL1 00 dB
SFO1 75.4763978 MHz
= == CHANNEL f2 ==;
CPDPRG2 waltz16
NUC2
PCPD2 90.00 usec
PL2 0.00 dB
PL12 18.80 dB
PL13 .80 dB
SFO2 300.1313506 MHz
F2 - Processing parameters
SI 32768
SF 75.4677597 MHz
WD EM
SsB 0
LB 1.00 Hz
GB 0
PC 1.00
I I I I I I I I I I I I I I I I I I I
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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CDC1
-1
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W1ITI8 H
S15 zec
e
W
K
e
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SOLVENT
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SWH

3
INSTRUM
FIDRES
%

E

TE

DL
MCWEE
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n

ml

SFOL
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=90:10
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SH80°E
e
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GIEST
95577
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WSINE
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FELYT

sI801
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Currest Dam Parm ecers
Timee

NAME
INSTRUM
FROEHD
FULFROG
D
SOLVENT

E
FEi
FI.:
Dae,

CHANNEL f1
13C
.00 dB
ATEIHTE MH:
CHANNEL £1

1110 mzec

NLCL
Fl
FL1
SF01

L961°€T —
IFTL8E —

ELFFOF —
ISBECE
EI8S 8 —
£8P0TY

walz 1§

CPDFRG!

TLOBTIL .
£rSSIE —
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L%%%Ww FROCNO g

F1 - Agpikdtos Panmeree
Dam_ pro il
Timse 1=1%
INSTRELA ped
FROBHD = mes Niplewd

N3 N3 s n
] [
SWH 4456403 H:
N N FIDRES = @13D19H:
.

E LT
— \\ E 4361
=N & =N DW LLL 200 mexesc
N DE S50 mec
TE HEIE

RCREST  QuOeed0deled zes

NC 3p NC MCWEE  0.013000ze

. - - Nl ml?.-ﬁ\lllﬂ=
Diastereomeric ratio = 97:03 n 1060 wzec
FLl Q00 dB

- J| Fl . Proowies paemerrs
) 1

et Ppm
g B
= |=
\_J .
I B e B B L L I L B I L B L L B I LI B L B LS ]
10 9 8 7 6 3 1 3 2 1 ppm
= ] I ) = [y
E = = (=] |(El=] [E)&=
=] | [ HEE R E R e
-+ == === == =l
© Hd N 0T M0 Current Data Parameters
T A A M~ © W0 © N0 < ~ ™
ICI85538Y sa388 N9 NAME SNA3Cn AN 13C
© HWO N~ o o o~ < N ™ EXPNO 1
WLANAdO D~ Moo n 9 PROCNO 1
M MMM AN A - O O O N
A A A A A A © 1o 1O <+ NN F2 - Acquisition Parameters
Date_ 20130918
Time 18.23
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
N N NS 256
3 3

DS 0
SWH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 9195.2

26.550 usec

2

+

<

dil 0.03000000 sec
DELTA 139999998 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec

pd
c@/
i
zZ
z
b
i
P4
2rRg
&,
S8a
gns
SRg

======== CHANNEL 1 ===
13C

©
z
c
9}
=

P1 11.10 usec

P .00 dB
SFO1 75.4763978 MHz

======== CHANNEL f2 ===:
CPDPRG2 waltz16
NUC2 1H

PCPD2 90.00 usec

PL2 0.00 dB

PL12 18.80dB

PL13 21.80 dB

SFO2 300.1313506 MHz
F2 - Processing parameters
SI 32768

SF 75.4677540 MHz
WDW EM

ssB 0

LB 1.00 Hz

GB 0

PC 1.00

1D NMR plot parameters

CX 20.00 cm
ep——— cy 12,50 cm

F1P 239.308 ppm

F1 18060.00 Hz

F2P -10.235 ppm

F2 -772.39 Hz

PPMCM 12.47711 ppm/cm
! T T ! T T f T ! ! T ! T T ! ! T HZCM  941.61957 Hzfem
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters

NAME SMA 169 AH
EXPNO 1
FPROCTND 1

F21 - Acquisition Parameters
Diate_ 20140227

Time 18.26

INSTRUM spect

PROBHD 5mm Multinuorl
PULFROG 130

i 2768
SOLVENT CDC13
K& 8

D& L]

SWH 4496403 H
FIDEES 0137219 B
AQ 3643851 wec
RG 1024

DW 111 2H0 usec
DE .50 nsec

TE MB2K

D1 1 SOHHMD s2C
MCEREST  (O0MMMM sec
MCWERE 001500000 sec
=——==CHANNEL fl
KUC1 H

Pl 1060 nsec

FL1 .00 dB

SFO1 300.1319508 MH:z

F2 - Processing parameters
g 16384

SF 3. 1300063 MH:z
WDW EM
S5B 0
LB 010 He
GB 1]
PC 100
1D NME. plot para meters
L 20,00 cm
Y 000 co.
F1F 13870 ppm
Fl 419277 He
FIP -1.012 ppm
F2 -303.63 Hx
PPMCA 074908 ppm/cm
HICM 22482014 Hr/'cm

Current L¥ata Farameters

NAME  SNAL6PALMC

EXFNO 1

FROCNO 1

F1 - Acquisition Par ameters

Date_ 20140225

Time 207

INSTRUAL spect

FROEHD £mm AMukinucl

PULFROG 1gpEdl

] GE536

SOLVENT CDC2

Jut 104

Ds

SWH 18832301 H:

FIDRES 0287360 H:

AQ 1. 7400308 sec

e 21952

DWW 26550 msec

DE 650 usec

TE 208 2K

Dl 1 SO00HHMY 52 c

dil 00000000 s

DELTA 1300080008 ser

MCREST  0.0MHM) sec

MCWEEK  0.0L50000 0 sec
CHANNEL fl =—

NUC1 13C

Fl 11.10 usec

PL1 000 dB

SFO1 TEATGINTE MH:

=———==(HANNEL £

CPDPRG2 wakzlé

NUC2 1H

PCPD2 2000 nzec

PL2 000 dB

PL12 13E0 4B

PL13 2180 dB

SFO2 0. 1313506 M H:

F2 - Processing parameters
=11 68

SF TSAGTTATT MH:
WDW EML

S5B o

LB 10 He

CE ]

PC 100
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F1 - Acquisition Farameters

o Date_ 20140227
- Time 18.17
= INSTRUM spect
FROBHD & mm Multimcl
FULFROG 1230
N3 N3 g1 12768
O.J O__/ SOLVENT - CDew
+ L
N N Ds 0
— SWH 4496 403 Hz
O =N O s"\\:N FIDRES 0137219 H:
AQ 36438515 wec
RG 8127
3r oW 111 2040 usec
DE .50 nsec
Diastereomeric ratio = 70:30 = K
MCREST  0.00000000 sec
MCWEEK 001500000 sec
CHANNEL fl —
NUC1 1H
Pl 160 usec
PL1 0.0 dB
SFOl 3001319508 MH:
F1 - Processing parameiers
51 16384
SF 3001300063 MH:
WDW EM
SSB ]
1B 010 Hz
J GB 1]
A\ BC 100
1D NME plot parameters
CX 20 con
5 4 - CY 00 cm
10 9 8 7 5 4 3 2 1 0 pPm I 13970 ppm
Fl AN TTH
=l &l o iz BREkE o anealt
2| [E|= = 22| ERRER PPMCM  _0.74%08 ppmc
= | e ey = 1 = Al bl ol bl HICM 22482014 H'om
Current Data Parameters
_ _ NAME 166 A13C Nap
FECLLEZRZEEEICSE s o = EXENO 1
V‘.‘:ﬁ:—:ﬁhlﬁ\:gv_‘.‘ e = B - [ PROCNO 1
R e R B B B i ] o= = =S =
MOSRaSSSE3Rs Scw g 2 8 F-AcusionPaamees
T PR A Ao ] ] Date 20140274
T e RN | [ mme  h
INSTRUM spect
FROBHD # mm Multinucl
PULFROG  1zpedld
D 65536
SOLVENT coc
NS 7
N DS 0
O‘J 3 Ng [ sWH 18832303 Hx
FIDRES  (.287360 H:
N . O——/ AQ 1. 7400308 sec
Ve s
— 2o WSel
O =N \\\N DE 650 mec
O N TE 2082 K
DI 1. SH000000 sec
11 003000000 sec
3r DELTA 130000008 sec
MCREST 0.
MCWRE  0.01500000 s
CHANNEL fl =
NUCI 13c
Fl 11.10 usec
FL1 .00 dB
SFO1  75.4763975MH:
————CHANNEL 2=
CPDPRG!  waltlf
NUC2 H
PCPD2 B0, usec
PL2 0.00 dB
FLI12 1550 dB
FL13 2180 dB
SFO? 3001313506 ME:
F1 - Processing par ameters
sI 32768
SF 754677477 MEz
WDW EM
S5B [
UARREEY RN LA RS RS B ALY RELEEELARY BRI B LML BULERELLR BN R R LE 1.00 Hz
150 140 130 120 110 100 20 30 T0 60 20 40 30 ppm E{l_} 130
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S5 — \ L2 pmolmt b
Lar il arll or]
l\'| Correar Diara Parme s
NAME ENATAHRR
EXPNO 1
PROCNO 1

Z
w
2
8
f
l

/«.zl
i

P

S B 3
1= -
1l
E; e
i %
§ en 8

N3
ady
)\J**SN
3s

! Diastereomeric ratio : 93:07 MCREST f2ec

MCWEE  00150Mzec
————CHANNL A
T T T T T ra 1H
14 42 40 33 PR
’ - ’ ppm SFOL 3001319508 MH:
Fl -Prcerdes pammms e
a 1
SF 300130005k ME:
WOW Bl
=E 0
LB L E
GB 0
BC 100

D07
1A

T.5 T.0 6.5 6.0 55 0 45 4.0 s a0 b3 2.0 L5 0.5 0.0 ppm
HE =g |8 &2
=|= === = =||=
== Ll | B Ea] — =f| |
(=4 Current Data Parameters
b SIS Y §99LREY NAME 149D B13C
N IO N~ NO S oON EXPNO 2
[°) M~ O N S0NOO PROCNO 1
— A NO + O MmN
— OIS ¥ NNNNN
F2 - Acquisition Parameters
‘ ‘ \ / / ‘ \\\/ Date_ 20140219
Time 0.17
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg30
N TD 65536
3 N, SOLVENT  CDCI3
NS 500
DS 0
N N SWH 18832.393 Hz
+ FIDRES 0.287360 Hz
— AQ 1.7400308 sec
S — RG 16384
=N s =N DW 26.550 usec
DE 6.50 usec
3s TE 298.2 K
D1 1.50000000 sec
di1 0.03000000 sec
DELTA 1.39999998 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec
P1 11.10 usec
PL1 0.00 dB
SFO1 75.4763978 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 18.80 dB
PL13 21.80dB
SFO2 300.1313506 MHz
F2 - Processing parameters
Si 32768
SF 75.4677534 MHz
WDW EM
170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm cB 0
PC 1.00
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38520
38258
37095
73410
73180
ﬁum
Ll YT
TNCT.1950
38520
38258
37005
32897
32742
3.2485
33320
3.1251
3.1061
3.0835
30734
30646
29853
20688
20523
20406
20237
29063
28320
2077
27821
26705
26410
26164
25475
21349
2.1086
20829
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N3

N

N3
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=N & =N
3t

2O5TH
19284

Corres cDacaParam serm
i IWAH
EXPND 3
PROCND 1

FI - Apguiicion Param ecers
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INSTRLY Tpect
PROBHD = mm Afulomed
PULPROG I

o 111200 msec
IE S0 mec
IK
m 1 S0 soc
ACREST dizec
MCWEE 001500000 sec
CHANNEL
WrC1 IH
Diastereomeric ratio = 75:25 B1 gam o=
T T ZFO1 2001319305 MH:
: ppm Iﬂl-Pw:r_'lilr- ATRERELETS
IF 1001300063 MH:
= oW EM
B LE LIH:
= g Lo
T T T T T T T T T T
10 9 ] 7 ] 2 4 3 2 1 Ppm

2.1473
3.0428
1.3415
.21
10484

O NS ™

N OO~ © N~ 00 M~ o< o<
~ AN~ A ~ o © - N ©
~ IDMmMmo N O MmO T~A S
o 0 W N MmN © o o © <N
M NN - o <t M © 0 — 0 m
g A d © LW g MmN N

170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20

S27

Current Data Parameters
NAME  SNA 170 A13C

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140225

Time 3.12
INSTRUM spect

PROBHD 5 mm Multinucl
PULPROG zgpg30
5!

0
SWH 18832.393 Hz
FIDRES 0.287360 Hz

AQ 1.7400308 sec
RG 5792.6

Dw 26.550 usec
DE 6.50 usec
TE 298.2 K

D1 1.50000000 sec

d11 0.03000000 sec
DELTA 1.39999998 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec

======== CHANNEL f] ========
NUC1 13C

P1 11.10 usec

PL1 0.00 dB

SFO1 75.4763978 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 90.00 usec

PL2 0.00 dB

PL12 18.80 dB

PL13 21.80dB

SFO2 300.1313506 MHz

F2 - Processing parameters

sI 32768
SF 75.4677563 MHz
WDW EM
SSB 0
LB 1.00 Hz

m GB 0

ppm 22 1.00
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CarrmtDam Panmecer:
W “‘W FAME  ENAJIAH
EXPND 3

PROCTHO 1

F - Acquisicion Parum scers
Dmre 4=
N Time 1513

3 DETRIM _ spect

5.2013
Z E
wZ
Z E
|
[=]
EE
8y
]
' 5

ath B T

S ay B e
11K
i i A H 1 S 0000000 e
Diastereomeric ratio = 82:18 MEWEE  Daisenand
= CHANNELfl
NLC1 1H
8 1060 mzec
Ll L dBE

SFO1 300 1315306 MH:

Fl - Processins parameters
1 1

—T T iF 00 1300 N
WDW EM
o [
ppm LB ol He
B L]
BC Lsh
S
= 1D NAR plotp aram scers
= = o
[ = ¥ 00 ow
mp 11871
g, anrk
n smxl

PPALCM D.T450E
HICM 4 3mi3 m

9 8 7 ] 5 4 k] 2 1 ] ppm
=ES = == [EE
— | =l |- = ]
|t |5 — ] | =
s | [t - L NACD [ N o
-y - B e Current Data Parameters
S K o2 o= NAME SNA 144413C
a8 aNS s Fi=rm F & om EXPNO 1
2 558 = = = 2 s FROCNO 1
oy WG WG = o~
| (} | | '\/.J H | | F2 - Acquistion Parameters
Date_ 20140226
Time 037
INSTRUM pect
PROBHD 5 mm Multimcl
FULFROG  1gpgdl
D 65536
SOLVENT  CDCL3
DS [
N3 N3 SWH 18532 303 Fr
FIDRES 0287360 Hr
O‘J AQ 17400308 sec
N + N RG 5702.6
DW 26,550 usec
— DE 650 usec
=N & =N TE MEIK
J Dl 1500000 00 sec
\ / \ dll 003000000 sec
DELTA 130000008 sec
S 3u S MCREST 0 00000000 sec
MCWEK  0.01500000 sec
=————(HANNEL fl =——
NUC1 13¢
Pl 11.10 msec
PL1 0.00 dB
SFOl 754763075 ME
————CHANNEL f ——
CPDPRG?  waltl6
NUC2 1H
PCPD? 00,00 usec
PL2 0.00 dB
FL12 18.80 dB
FL13 21.50 dE

SFO2 3001313506 MEH:

F2 - Processing parameters

SI 32768
SF 754677551 MHz
WDW EM
SSB [

T T T T T T T T T T T T T T T T T LE 1.0 H:z

170 160 150 140 130 120 110 100 90 BO TO 60 30 40 30 20 ]]]Jms{l:_g' 130
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T.8T80
T.8650
TA544
TH4TS
T.6808
T.4392

T.4287
T.4227
T.4086

T30T6
5.6003
3.6187
3.6035
3.5569
3.5343
3.2444
3.2203
3.2222
3.2135
3.2061
31027
2.6569
2.6349
2.6269
2.6050
2.5M05
21253
2.1103
21010
2.0835
20716
19740
195%
1.9472

1.9344
1.TH#41
1.7735
1.7605
1.7343

L7110

1.T04d4d
1.6900

L6655

e ST S

— 506003

L

“'J

L0

i
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Diastereomeric ratio = 74:26

— 146621
_—130.4802

1810
[IES

1.0243
2.0250

128.9106
12548349
124.9645
124.4408
1227425
1223749
116.1%66

Z
\

S

B |

(=]
th

02675

- -
[

1.2462
12153
2.1342
1.1757
1.0432
30277

— 005582
—~——55.0Thd

542162
—40.0124

2

m
/;/

w
<

Z
w

2

Z
w

]
Z

— 28921

Ppm

— 224277

Curreet Dara Parameters

RAME SRAIIAH
EXFNO E]
FROCTHD 1

F1 - Acgeid fom Parameters
Dar_ Nl4M1S

Time 1217
INSTFRUAL TpeCt

PROBHD = mm Minloesc
PULPROG I
pur) 32788

CHANNEL f1
KU1 1H
Fl

FL1
5FO1

10,50 mxec

00 dB
200 1315508 MH:
Fl_Precesies parms e

5F

BPC
1D NME plo t paramerrs
X l‘l‘ﬁl)ﬂ o

T
160

15

0

T
140

T
130

1

20

T T T
110 100

a0 a0
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000 oo
13565 ppumn
4]9150£
-LoL3
30350 Hx

FPMCM {l.'-iS{lSEtm
] HICM 11452013 Hricm

Curreet Daca Parameters
NAME ENAISIALMC
EXPNO 3
FROCND 1

F2 - A e fow Parameis
Dam_ i) BT ]
Tame 1531
INSTRUM et
FROBHD = mm Mslowec
FULFRO G zzpedd

D =
SOLVERT ChC1
] Pt}

MCEEST
MOVEE

01 SRR
LI e

CHANMEL f1:
wazls
1H

000 mzec

FL1 Wi dB

1520 dE
Il dB

3001313506 ME

F1-Procuiss paras sen

Ea

TS.467 757 MHz
M

L]
1 H:

L]
L



'H, 3C, Spectra of tricyclic fused tetrazoles

7.3642

47719
4.Ta10
4.7323
47211
41873
41496
1111
3.0263
30006
2.0808
23416
23117
2.2817
22518
2.2331
22157
21876
21482
20222
1.0453
1.9633
1.0442
1.0169
1.8323
1.7956
1.7652
1.7390
1.7036

4.6001

|
|

b
(AN
2

Major diastereomer

Curreer Diars Parsm seers

NAME ENA Major diaxtersomer H
EXPRD 1
FROCKD 1

F1I . Arquiritos Paramemr:
Dl.l'l'fnl‘ i) B 2

Time B
INSTRUM pect
FROBHD = mam Multend
FULFROG I

D T

SOLVERT CDCE

N5 g

oS L]

SWH MM E
FIDN W13TNSHz

A 3 8438515 e

K ET4

oW 110 106l mzer

DE .50 wac

TE ISR

ol 1 0acaCecececed =
MCEEST 000000000 zec
MCOWEE Q01200000 sec
=== CHANNFLfl
NUC1 1H

F1 160 mzec

FL1 .00 dB

5FO01 30 1315REMH:

F1 . Proceesin £ paramssers
a1 Tty

JJJ :
WDW
=8
LB
B

_J <

[ T T T T T T T T 1

10 9 8 6 5 1 3 2 1 0 ppm
= FE| = F| FEEF
= HERS = [=Elgls
] == |= il ===
- e W
= ELES FEZZ ES
. R Bl SZE8 25
Y googg IzcE SRS i g
PROCND
| VN Y || e
Ei;fq'mlmsrl‘ﬂammn
Tim & 146
N INSTEUM Tpecr
N/ PROBHD = mm Meloeed
N PLLFROC _:
N <N SLENT  CDCw
Major diastereomer
CHANNEL f2
CPIFR.GL maleld
NULI 1H
T T T T T T T T T T T T T T T T T T T T T |
200 190 180 170 160 150 140 130 120 110 100 @0 B0 TO 60 S0 40 30 2

S30

pm
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W

7.3881
T.36806
T.3446
7.3260
7.3056
71737
T.1499
T.1271
T.0075
5.0035
48070
4.7951
47667
4.7557
42080
41713
4.1323
3. IZﬁH
3 |I594

2.38213
2.3519
2.2860
2.2630
2.427
2.2161
2.2008
21765
1.0922
1.9662
1.8527
1.8191

1.7449
1.7563

2 4416
2.4112

Hﬂagéé%”“*%%gg&%&%ﬁﬁéﬁﬁﬁﬁﬁéﬁﬁéﬁééhhhu.

CarrentDaca Parm sers
FAME mimer dsccereamer H
EXEND 1

FROCHNO 1

Fl_Ageidies Pammecers
Date WIS

_N
N “N Time 131
N ~ INSTRUM Tpect
N/ PEOBHD 5 mm A loeed
PLLPROG 2530

T ar
S0LVENT CDCE
B 1E

e L]

EWH ¥4 He
FIDRES 0137115 Hx
i}g 3.61%sz
Minor diastereomer ) e

[N

3 e
MOWEE 000500000 tec
= CHANKEL fl ——
RUCL 1H
Fl 1060 mzec
FL1 el dB
SFOL 3001315508 MH:

F1 . Procoies parmm sers
31 I
3F 300 1300057 MHx
WAV EM
=B a
LE W10 Hr
cB L]
L A
T T T T T T T T T T 1
10 9 8 6 4 3 2 1 0 ppm
— [ €4 b =
= = b= = =2
o = = i ]

g = g ie] E - . E:-rrn:]}ug?;qmrn_n
= R g = g =Fx2 -T;h-}-P‘\Eﬂ ﬁ:lmlordn_::rmrrl.!f
= ELEEa ] s SEE TROCHD 1
¢ ZERS D2d dag '
- v W % LR Fl- Agmiktes Paramerr:
Date SIS
Time ]
INSTREIM Tpect
FROBHD = mm hleloewd
FULFROG I
put) ==
SOLVENT T3
N3 B
L]
EWH 18837 393 Hx
FIDEES 0 I8T360 He
N A L H003ES wer
< E ITHLE
Y W HS50 mzec
z DE S50 mec
~ ISR1K
Il LS00 xec
dll QD000 zec
DELTA 1 3555995E nec
MCEEST Qzec
MCWEE QLT xec
Minor diastereomer ta ‘33-‘\-]?;-\:11-11
Fl 1119 mzec
PLL dl
SFOL TIATEIRTE MH:
CHANNEL f1
CPDFRGE wale 16
i) 1H
PCFDI S 0ol e
FLl 0dB
FLLI 15
PLLZ 1130 dB
SFOI 31313306 MH:
F1 Pm:u:&lu‘nlnn
5F 5 A6TTS28 MHz
WD EM
556 0
LB Lgd He
i ]
PC L

s L A L i M B R b LY
210 200 190 130 170 160 150 140 130 120 110 1000 90 30 70 &0 50 40 30 20 ppPm

S31



OO M- N OO M—EAdMO—TAMWOOVOMNMNMOIOEAN OANANMMANIIMONDDO
—A =N O < TFTA N A O N A OCOO A dadMUOMNOANLLMNMTOANLLLDDM
~NOMAN O © l\LO(")NOCDWHNOOOW\—!OOLOOOHOOWNCOLDWHOOO’&D(V)OCurremDa‘aParamelers
NN~ @ NENMNOTAATOQCRNMANNNNAATO OO G MM MNMNIMN
R AR S ~ <l‘<l‘<f<l‘<l‘WV#MMNNNNNNNNNNHHHHHHHHHgQg’INEO SNALBH17M
R e e e T
F2 - Acquisition Parameters
Date_ 20140517
Time 21.42
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2930
N-N N D 32768
O N- SOLVENT cDClI3
N N ! “N NS 8
~np DS 0
N \/’QN' SWH  4496.403 Hz
: FIDRES  0.137219 Hz
= AQ 3.6438515 sec
RG 406.4
DW 111.200 usec
DE 6.50 usec
TE 302.2 K
4a D1 1.50000000 sec
MCREST 0 sec
Major Minor MCWRK  0.01500000 sec
======== CHANNEL f1 ===;
Diastereomeric ratio = 91:9 M 060 mec
PLL Od
SFOl  300.1319508 MHz
F2 - Processing parameters
sl 16384
SF 300.1300063 MHz
WD EM
SSB
I B e O HA B = 010Hz
56 54 52 50 438 ppm PC 1.00
< ollo
o DS
& ®||S
< Qe
o ||
T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
(o] < ool (O - o|0|o
- o MO (= - MmN |(~[D
(=] (2] 0 O| [0 — | |0(Mm
Qe o clel e — e
n o | Ll N | [N
o >8R8 0N ©O© 0D ~ o™ Current Data Parameters
3 2NER S8 8% 8 2 NAME ~ SNA2b
< © 6 0B © S 1N ©® © EXPNO 20140417
3 33499 I3 B8 & Q PROCNO 1
‘ \‘/ ‘ ‘ \/ ‘ ‘ F2 - Acquisition Parameters
Date_ 20140417
Time 17.44
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
3 28 gIO)LVENT 6553%DCB
N SRS N NS 00
© © © N- N DS 0
S 39 °N N-T SWH  25510.203 Hz
‘ \ / N sy N\/IQ N FIDRES  0.389255 Hz
. N AQ 1.2845556 sec
4a E RG 2050
DW 19.600 usec
DE 7.00 usec
TE 298.0 K
D1 2.00000000 sec
M dil 0.03000000 sec
ajor i DELTA 1.89999998 sec
] Minor 700 1
======== CHANNEL f] ========
NUC1 13C
P1 9.80 usec
PL1 .00 dB
SFO1 100.6248425 MHz
======== CHANNEL f2 ========
! ! CPDPRG2  waltz16
128.5 ppm uc2 1H
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 14.00 dB
PL13 17.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
Sl 32768
WM SF 100.6127796 MHz
WD EM
SSB 0
LB 2.00 Hz
T T T T T T T e e [ [ e e [ [ rreeerer S 0
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm PC 1.00
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SEEes SRl el Rl R N R i el = w4

==l EExEshgCsassnigIrnStanFaen

el B ME AT S = S s T o= - i on s 5= - Correst Dars Parsmeters
Lo B B B SEEREE=m=Emssa it =SS SR NAME SNAEITM
[l Sl ol o o ffffFFfFeirricdrdrardedeicdeded = == =~ EFND 1

IR B

F1 - Acgueid o Paramewrs

v
X

= D _ 014051
-1 Time 113§
3 DNETELM pect

N N3 5
N-N N-" Br b
°N N N FIDFES  Q13TI8H:
N \N, <N A JE4IE515 ec
; il S11
H oW 111208 mec
DE S50 mec
TE HWIIK
+ \© Dl L6000 e
MCEEST Ozec
ab MCWEK 051500000 ec
= “:E_-L;EELH
Diastereomeric ratio = 96:04 FI 1050 mec
FLL 04
SFOL  3MW131550% ME:
gIl-Pmn"_'lmlrnur:

iF 300 1 300063 MHz

WD EM
=B 0
LB W1 H:z
8 0
LI FA A B FC Loo
5.5
e
2
[
11 10 9 8 7 6 5 4 3 2 1 0 ppm
= - | p— = = [ [ [ | e
- = |ca — =| = ===
= = S = = EEERE
(o) - el Al p— [} ) | |yt | | et
= B2 wm w0 W0
= = ool = - 3 Current Data Parameters
5 %gEﬁg.‘% EEEE Eﬁé NAME SNAAL22 LACE
- e - e h-Ails v 5 EXPNO 138
e ogSgosd EEEE REE FROCNO !
l\“&\l‘:\%"} l\(‘) \(‘) | I\;J F2 - Acquisition Parame ters
Date_ 20140104
Time 10.06
INSTRUM spect
CVAN/N\ N-N PROBHD & mm Multimcl
N °N FULPROG _ z1gpedD
= Y ELLZE N <N N\/L\N’ D 65536
2 2 LDwdEs : SOLVENT __ CDCL3
- = 2= S - WS W + = N5 260
W b o D5
i SWH
RN FIDRES
4b AQ
RG
DW
DE
TE
D1
d11
DELTA
MCREST 0 sec
MCWRE 001500000 sec
CHANNEL 1
¥UCl 13C
Fl 1110 usec
FL1 0dB
SFOL 754763078 ME
Ppm T T T 1
130 128 ppm ==———=CHANNEL 1
CFDPRG?  wak:l6
NUC2 1H
FCPD2 O0.00 usec
FL? 0dB
FLI2 1550 dB
FL11 21.80dB
SFO2 3001313506 ME:

F2 -Processing paramefers

51 31768
SF TEAGTTE14 M H
WD EM
S5B 0
T T T T T T T T T T T T T T T T T 1 LE 1.MH:
170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 ppm  GE 0
PC 1.0k
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= o= - EENgnLEoEsINFIoSnESInegOdEE S o oo T  CoremDanlinmern
FE3NY EICIRTSISIECEZYESELEZISIEESEEEZIC mETRIEG
s mEEREfmm s h SaannAS s m=Safaeegh DD 1
- = = = e A it e e o] o ] e o e e e e PROONOD 1
L\}Q\V/ | L—E%%W F1 - Amuisition Param e
Dace_ 20140511
Time 1429
INSTREUM =pe
PROBAD = meme Al Guud
%mo .!1'68:230
N'N\ N—N\ 30LVENT [eiet]
N N ] ]
N <N N\/L\ , s
SWH A4FEAN H
H FIDRES  Q13TMSH:
+ = AE 8435S e
R T4
W 111208
DE 650 mzsc
4 TE MK
C DL 150000000 sec
] T Ozec
Diastereomeric ratio 91:09 R
lastereomeric 10 . CHANNEL 8
NLCL 1H
Pl 10,60 mzec
PLL 0d
SFO1  300.1319508 MHz
F -Proorosies param e
51 1
3F 301380053 MH:
T T WOW EM
N 5B
5.0 LB 010 H:
GB
PC L#
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
== = fpe] e s = (=
) W ] =3 = = |t
= b = =z ===
<+ === edl  leeledled
Q I3 ~ N ©< -~ Current Data Parameters
A AVE3IS 5N 88 458 NAME  SNA A146 B13C
< M@0 ®oWw T 0o ~o o0 © EXPNO 4
~ 0 © O ® 0 LD S O~ © NN PROCNO 1
[Te) MM ANANNN < o — O M~ A
- Ea e B B B O n [ToluTe) UV N}
‘ \\ \\// ‘ ‘ \/ \ \/ F2 - Acquisition Parameters
Date_ 20140108
Time 10.53
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1310
DS 0
SWH 18832.393 Hz
FIDRES 0.287360 Hz
N- N N- N AQ 1.7400308 sec
N N RG 5792.6
N <N N =N DW 26,550 usec
Y DE 6.50 usec
= TE 299.2 K
. D1 1.50000000 sec
d11 0.03000000 sec
DELTA 1.39999998 sec
MCREST  0.00000000 sec
4 MCWRK 0.01500000 sec
C
4c ======== CHANNEL f] ========
NUC1 13C
P1 11.10 usec
PL1 0.00 dB
SFO1 75.4763978 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 18.80 dB
PL13 21.80dB
SFO2 300.1313506 MHz
F2 - Processing parameters
SI 32768
SF 75.4677574 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T T 1 LB 1.00 Hz
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm Sg 180
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2822 EY SR ESE FECESE S TR il EEEEEEIRE
SRR E RS 2IESLCEETRICRBELEEfLEF 288 Opdalnenm
b ie il BB Bl R e et Bt B BT e B D D e Dt T B B T B R = : g
,.q_ﬁ”__'_ql—-|—-|——|——*=F*=F'=F1F1F1Fffmmmmﬂmmmmmmﬂﬂﬂm——————— %&Qﬂ 11
EEEEE T/ TSRS T e
E ﬁ p : E gl-Aqu'lmﬁﬂnlmr;
i1 =
FoF Tim# 1334
'\%V/ INSTRUA ped
FROBHD = mm Aldwed
PULFROG _ﬁ::.w
SOLVENT CDCE
N5
s
SWH 4455.403 Hzx
FIDFES 0137115 Hr
N’N\ N—N é .!-.g#fl-S::_*L 60
N N “N BE' 1%%00"-“
<N’ ~n1 S0 mec
N N N TE HIIE
H DL 1060600080 zec
+ = MCEEST @ zec
MCWEK 001500000 soc
@ CHANMEL f1
WU 1H
Fl 1050 mec
4d PLL 04dB -
. N i SFOL 3001319308 MH:
Diastereomeric ratio = 89:11 B Frosazpomes
k.. SF 3001300075 MH:
WAV EM
=B 0
L S BN B m ] LE W10 Hz
- - CB
5.5 50 Ppm FC Lo
- =
= Z
T T T T T T T T T T 1
10 9 8 7 5 4 3 2 1 0 ppm
= [ — o) = e} (]
El — = as] =3 EdE]
= = ZE| = = =2
= - = = = ==
ey - = o i~ g |
I 509 d Current Data Parameters
g ISESRER N8 R N NAME SNA A119 B 13C
3 S0 83 B8R 838 EXPNO 1
¥ MmN Mo <o ~ oo PROCNO 1
- o O n [ToluTe) NN N
‘ \ \ \/ ‘ ‘ \/ \ \/ F2 - Acquisition Parameters
Date_ 20140106
Time 12.57
INSTRUM spect
N PROBHD 5 mm Multinucl
N- N- PULPROG z9pg30
N N N N ™ 65536
<N <N SOLVENT cDCI3
+ : NS 16
b DS 0
SWH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 20642.5
4d DW 26.550 usec
DE 6.50 usec
TE 299.2 K
D1 1.50000000 sec
d11 0.03000000 sec
DELTA 1.39999998 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1l ========
NUC1 13C
P1 11.10 usec
PL1 0.00 dB
SFO1 75.4763978 MHz
=== CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 18.80 dB
PL13 21.80dB
SFO2 300.1313506 MHz
F2 - Processing parameters
oMM si 32768
SF 75.4677632 MHz
WD EM
SSB 0
T T T T T T T T T T 1 LB 1.00 Hz
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm gg’ 180
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4.7599
4.7487

7.3067
7.2809
6.9857
6.9609

4.7085
45637

o]
oo}
(2]
e}
©

6.8689
4.7599
4.7487
47192
4.7085
4.5637
4.1764
4.1397
4.1007
3.7767
3.0278
3.0078
2.3323
2.3032
2.2733
2.2442
2.2076

GO
N SN

~o

4

+

o

N
N:VL\N,
L

Diastereomeric ratio = 91:09

<
o
o
-
N

2.1790
2.1409
2.0207
1.9810
1.9600
1.9409
1.8249
1.7874
1.7580
1.7333
1.6970

SRS AR ARG PRl e

\ \ \
55 5.0 ppm
o [s23(f=4
(3] mo
(2] N[O
< <
\ \ \ \ \ \ \ \ \ \ \ 1
10 9 8 7 6 5 4 3 2 1 0 ppm
Vjél\ o Mol (X| [ (o2} moo|®
~|st|oo © MO [0 | ™ O (0O
< (O (2] NO| |~ ~ nO|wn s
Slolo S SIS ol |H|3|S|m
|| o || [ N |||
D ™M [{ N o N
0 o o] o [<e] — NN OWOMm —
©0 O [32] — N~ N DO N < O © ©
~ N < ~ © — O O ML~ D 0
o < © o (<R QN © M~ n N
n ™ N N — [l Mo B N e] ~
- - - - - O W0 WLwLw N N
C'/\N,N\N <j/\N,I\f\N
N sy N\/L\N,
. E
- L
4e
| | J \ | J | | N . J‘ {
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAME SNA 5BH23M3

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140523

Time 14.37
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2930

TD 32768
SOLVENT CDCI3

NS 16

DS 0

SWH 4496.403 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec

RG 362

DW 111.200 usec

DE 6.50 usec

TE 301.2 K

D1 1.50000000 sec
MCREST 0 sec

MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H

P1 10.60 usec

PL1 0dB

SFO1 300.1319508 MHz

F2 - Processing parameters
Sl 16384

SF
Wi

300.1300056 MHz
EM

0
0.10 Hz

1.00

Current Data Parameters

NAME SNA 131B 13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20131231

Time 10.30
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg30
TD 6
SOLVENT CDCI3
NS 1

DS 0

SWH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 14596.5

DW 26.550 usec
DE 6.50 usec

TE 298.2 K

D1 1.50000000 sec
di1l 0.03000000 sec

DELTA 1.39999998 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 13C

P1 11.10 usec

PL1 0.00 dB

SFO1 75.4763978 MHz

== CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 18.80 dB
PL13 21.80dB

SFO2 300.1313506 MHz
F2 - Processing parameters
SI 32768

SF 75.4677580 MHz

WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.00



M N THANTOOOONDO AMIDOCOAANATDILTDNDOO ADODNANM®OO ML
VO NM DOOLNDANONNOMNNMNATdTATOINOMOONOSTIIINIOANST D
0 O DT AOTOMNMDONANONOANNDONODNDOVOUOMONLLNDANNOO~LAN
N @ MNMENMNNN—TATONOOOROMANNNNTAATAATATA00 0K QMNMNMNMN
N OO ST momomaNaNaNaNaaNaNaNaNNNNAAAAAAAAAAA
T VAR
0 © ®© N
DS A0S
SSNN.
SRS RS
\\/// Current Data Parameters
N SNAGBH17M2
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
CNH ENH Date_ 20140517
~N ~N Time 21.50
N R \\<\ & INSTRUM spect
N- N N- PROBHD 5 mm Multinucl
Q PULPROG 230
D 327
SOLVENT CcDCI3
s O =
. . . SWH 4496.403 Hz
Diastereomeric ratio = 92:08 FIDRES  0.137219 Hz
AQ 3.6438515 sec
RG 645.1
DW 111.200 usec
DE 6.50 usec
TE 302.2 K
D1 1.50000000 sec
MCREST 0 sec
e MCWRK  0.01500000 sec
55 5.0 ppm
P1 10.60 usec
PL1 0dB
I~ (=) SFO1  300.1319508 MHz
75} <||S
s 38 F2 - Processing parameters
S Slla Sl 16384
SF 300.1300079 MHz
WDW EM
1 SsB 0
B+ 010+t
GB
PC 1.00
L N |
9 8 7 6 5 4 3 2 1 0 ppm
N~ [~ N~ o) (o] (o ~ (feJ{=2{Te)(Ts)
©| |o 75} < (S| S| |© © I NG
| = =] < (S| |©| | ¥e) oo
Qe < ol e o oo
— (3p] o | — o N A ||
8 g % % % o u ~ Current Data Parameters
S xe © I e840y 5o NAME  SNA A109 B13C
® © < O — ~NON~ A o © EXPNO 3
o < oo < < 0N © © N PROCNO 1
0 0 N N — MO O ~ N
Al Al A © LWL N N F2 - Acquisition Parameters
] Vo NN
Time 10.22
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2gpg30
Tl 65536
SOLVENT CDCI3
NS 1009
DS 0
SWH 18832.393 Hz
D‘N FIDRES 0287360 Hz
N N N -« AQ 1.7400308 sec
|+ \ RG 5792.6
- s\\\<\N/N DW 26,550 usec
DE 6.50 usec
TE 298.2 K
— — D1 1.50000000 sec
4f dil  0.03000000 sec
DELTA 1.39999998 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 11.10 usec
PL1 0.00 dB
SFO1 75.4763978 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 H
PCPD2 90.00 usec
PL2 0.00dB
PL12 18.80 dB
PL13 21.80 dB
SFO2 300.1313506 MHz
F2 - Processing parameters
Sl 32768
SF 75.4677551 MHz
WDW EM
SSB 0
B I I e B RN LB 1.00 Hz
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm Sg 180
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7.3674
7.3485
7.3226
7.3154
7.3050
7.2983
7.2845
7.1513
7.1360
7.1273
7.1047
7.0738
4.9811
4.7850
4.7722
4.7448
4.7329
4.1867
4.1484
4.1110
3.0511
3.0394
3.0276
3.0169
3.0077
2.9848
2.4204
2.3909
2.3608
2.3300
2.2409
2.2225
2.2091
2.1943
2.1776
2.0089
1.9953
1.9854
1.9706
1.9555
1.9438
1.8310
1.8094
1.7997
1.7936
1.7787
1.7632

B e e e N

Current Data Parameters

NAME SNA5BHM3
EXPNO
PROCNO 1

F2 - Acquisition Parameters
Date_ 140521
Time_ 14.35
INSTRUM spect

N PROBHD 5mm Multlnucl
N- PULPROG zg
N N 32768
<N SOLVENT DMSO
N N NS 27

—4.9811

DS 0

F F SWH 4496.403 Hz
FIDRES  0.137219 Hz
AQ 3.6438515 sec
RG 574.7
DW 111.200 usec

4g DE 6.50 usec
TE 3022 K
- - - D1 150000000 sec
Diastereomeric ratio = 77:23 MCREST 0 sec

MCWRK  0.01500000 sec

10.60 usec

o3y
’_z
a
Q

0dB
SFOI 300.1319508 MHz

T F2 - Processing parameters
55 sl 16384
SF 300.1300064 MHz
WDW EM

6.0

0.10 Hz
1.00

o 4
o1 4
N
w 4
N o
=

T
9 8 7 ppm
x| O (32} M n P [223BS Al B
olm Yol N (=2} [oe] M NN O
o<t ™ o|m Yol Yol DS (Ol
NN o | - N |||

Current Data Parameters

MG RSLIES @ 10N ~ o NAME SNA A134 B 13C
©© @ 40O N ©® O n ©© m >
M S 0 NMH Mo L0 S I © EXPNO 1
IR N) SOt <t ™MWw © S @ N PROCNO 1
O n wn M AN NN (2] — O ~ o
ek Rt At I B Bl S O D N N L
F2 - Acquisition Parameters
Vo \ N\ |/ | | Date. 20140106
Time 11.01
INSTRUM spect

PROBHD 5 mm Multinucl
PULPROG 2gpg30
TD 65536
SOLVENT CDCI3
NS 493

DS 0
SWH 18832.393 Hz
FIDRES 0.287360 Hz

_N )
N N N-N AQ 1.7400308 sec

N ) °N RG 16384
N N 2 DW 26.550 usec

=N
+ Y DE 6.50 usec
F F = TE 2982 K
D1 1.50000000 sec

di1 0.03000000 sec
DELTA 1.39999998 sec
MCREST  0.00000000 sec

4g MCWRK  0.01500000 sec
P1 11.10 usec
PL1 0.00 dB

SFO1 75.4763978 MHz

CPDPRG2 waltz16

NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 18.80 dB
PL13 21.80 dB

SFO2 300.1313506 MHz

F2 - Processing parameters

SI 32768
SF 75.4677586 MHz
WDW EM

SSB 0

LB 1.00 Hz
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 1 GB 0
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm PC 1.00

S38

=== CHANNEL f2 ========



4.7764
4.7652
4.7358
47248

46193

/
N

J

ppm

5

20

th

10028 =

.00

1.1575

7.3804
T.3610
T.3400
13156
T.2178
T.1926
T.1100
T.0780
T.0407
T.0226

g
%
%
/
%

47704
4.T652
4.7358
47248
4.6193
4.1824
4.1454
41069

3.0300

2.2455
2.2545
20451
20068

F

o
N <N
F 4h

Diastereomeric ratio = 91:09

ZQ
y%
z .z

Z

1.9846
19661

LSS

= =

- CarrestDars Param smr

% 8- - NAME ASBHIIN

v e EXENO ¥
FROCND 1

F1 - Amymiition Parsm ecers
Date 10140503

Time 1188
DNITRUAL pect

FROBHD 5 mm Melfned
FLFROG  zg¥

put]
SOLVENT

68
CDCE

F1 - Procesdes parmmeters

10 9

—164.5005
—161.2320
—153.8387

_~139.4977

~-139.4049

8

130.3586
130.2489
124.1665
124.1277
115.9359
115.6553
115.2902
114.9931

L

1.2354
1.2191
18304

T
7 ] 5 4

00990
1.1575
10024

11535

<
ﬁ

la¥e

—63.3216
—59.4775

3

11387

_—51.6402
-50.7738

1.2950
1.3309
2.1039
1.2456

bl

1 o

ppm

Current Data Parameters
NAME SNAA135B 13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20140106

Time 10.28

INSTRUM spect

PROBHD 5 mm Multinucl

ULPROG 29pg30
65536

p
TD
CDCI3
4

—27.5649
—22.3122

113
0
18832.393 Hz
0.287360 Hz
1.7400308 sec
5792.6
26.550 usec

2982 K
150000000 sec
0.03000000 sec
DELTA 1.39999998 sec
MCREST 0sec
MCWRK 0.01500000 sec

1
11.10 usec
0dB

SFO1 75.4763978 MHz

= = CHANNEL f2 =
CPDPRG2 waltz16

H
90.00 usec

18.80 dB
21.80 dB
300.1313506 MHz

PL13
SFO2

F2 - Processing parameters
S|

SF
WDW
SSB
LB
GB
PC

32768
75.4677567 MHz
EM
0
1.00 Hz

1.00

80 70

S39

60

50

40

30 20 10

ppm



A,

47744
~~4.7338
— 45017
<—4.1390

41764
41001

7.3383

T
58 5.6

0.0538

T T
54 52 50 438

—
46 44 42 4

1.0787
1.0242
1.0596

T
.0

ppm

4.7744
4.7338
45917
4.1764
4.1390
4.1001
3.0005
2.3255
2.2993
2.2685
2.2388
2.2233

-2.1958

1.9575
1.8347
1.7971
1.7703
1.7415

Diastereomeric ratio =95:05

Current Data Parameters
NAME SNAIBH23M
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140523

Time 1117
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2930

T 327
SOLVENT CDCI3
NS 24

DS
SWH
FIDRES
AQ

RG

DW

DE

TE 302.2 K

D1 1.50000000 sec
MCREST 0sec

MCWRK 0.01500000 sec

0
4496.403 Hz
0.137219 Hz
3.6438515 sec
574.7
111.200 usec
6.50 usec

== CHANNEL f1
1H

10.60 usec

PL1
SFO1

0dB

300.1319508 MHz
F2 - Processing parameters
S1 16384

SF 300.1300057 MHz
WDW EM
SSB 0
LB
GB
PC

0.10 Hz
1.00

12

—153.9993

135.5208
134.6635
130.0075
129.6904
129.0310
128.6743

/
L
Y

—135.5208
—134.6635

_—130.0075
——129.6904

——129.0310
T—128.6743

4.0251

136

134

ppm

0.0538

o 4

1.0787
1.0242
1.0596

—63.3194
—59.6105
_~51.6886
-50.8249

~
w -
N -

2.1538
1.2362
1.1089
2.1166
1.2152

—27.6478
—22.3458

P

. Z

b
/A
. Z
b

4i

Current Data Parameters
4F 2B13C2N
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20141103
Time 10.27
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2gpg30

6

CcDCI3
12144

TD
SOLVENT
NS

DS
SWH
FIDRES
AQ

RG

bW

DE

TE

D1

di1
DELTA
MCREST
MCWRK

0
18832.393 Hz
0.287360 Hz
1.7400308 sec
10321.3
26.550 usec
6.50 usec
2972 K
1.50000000 sec
0.03000000 sec
1.39999998 sec
0.00000000 sec
0.01500000 sec

CHANNEL f1
13C

11.10 usec

Pl .00 dB

SFO1 75.4763978 MHz

CHANNEL 2
waltz16
1H

CPDPRG2
NUC2

90.00 usec
0.00 dB
18.80 dB
21.80dB
SFO2 300.1313506 MHz
F2 - Processing parameters
SI 32768

SF 75.4677540 MHz
WDW EM

0
1.00 Hz
0

1.00

170 160 150 140 130 120 110 100 90

70

S40

60

50 40 30 20

ppm



21869
215%
| ]
19631
19360
19120
L4280
17926
17594

E Carrest Deta Papmern
] NAME IBHEM
e EXEND 1
Wi PROCHOD 1
Fl - Aok ifion Parnmeters
N/N\ N/N Dlr_nln TSI
°N “N Time: 1500
N ~a N —~ INSTELUAL zpect
N N PROBHD = s Alulized
mm'-“- e

Diastereomeric ratio = 83:17 BE imeeT
TE HIIK
i ol 10000000 ec
MCEFEST 00000000 ec
MCWEE U100 = e
T T T T T T | p— ""H:LE'.EL{I.
n 1050 wxec
FLl L dB

SFO1 B0L3EESNE MH:

T

-

10 & § 7 1] 5 4 3 2 1 0BF  pphilee

PPMCA (] Eﬂm

- i - A, HICM 14 EM1 Helom
e | = = b3 NHEE
e (| - | — o d == R E
—=(=(5 ] = == ==
ot || g [ — — | | |y [

= i - R Current Data Parameters

= NEL==2 ES EE 5 = NAME  2Chetrazole

= Hasas3 = =3 oo EXPNO 3

irl EHEEEES == == e PROCNO 1

— ——— W W e

| \\\/// l\l I|| v | | F21 - Acquisition Parameters
Date_ 20140303
Time 857

INSTRUM spect
PROBHD &mm Multimcl
PULPROG  zzpedl
D 5

65536
SOLVENT CDC13
NE 4026
DS

SWH 18832301 HE

N N FIDRES 02157360 H:
N-" N-"N AQ 1. 7400308 sec
N N “N RG 103213
<N N 2 DW 16,550 nec

=N
. ™~ DE 650 mec
H TE 081K
cl Cl ; Dl 1.50000000 sec

dll 003000000 sec

. DELTA 130000008 sec

4i AMCREST 000000000 sec
MCWRK  0.01500000 sec

== (HANNEL 1l
NUCl 13C

Pl 1110 usec
PL1 0. dE
5FO1 754763978 MH:
=——=—=CHANNEL 2
CPDPRG2 waliz16
NUC2 1H
PCPD2 D000 usec
FL2 0.00 dB
FLI12 1580 dB
PL13 21 80 dB

SFO2 J00.1313=06 MH:

F2? - Processing parameters

SI 31768
5F TE. 4677540 M H:
WDW EM
S55B o
T T T T T T T T T T T T LE L Hz

T T T T T
170 160 150 140 130 120 110 100 %0 80 70 60 S0 40 3N 20 ppm'g’? 100

S$41



S5 CEECESIZnEnYESSEEDERERED
W P T - e =S W= g S W
M L B barBar i e S T R By B B DT ey T Bt Bt i R i CarrmiDin Pamm scer
o e R R e el L s e s o o e e R e ;)‘%_‘-;“Eu 3:13113_\11
cnzas W Telanpts) TRRSS ogamsee WS G
E E E Pl g F1_: ixitien Param ecers
g A ?,l"‘_ 1‘:]'31*‘865‘13
e
FAF A INETRIM pect
'\'&\W FROBHD 5w Meltisnd
P'LﬁI.PROG ]
SOLVENT  CDW23
N-N NN e
N ‘N N ‘N SWH  A4F6403H:
<N’ <N’ FIDRES _ 13T1%H:
Y A 36438515 nec
= K 357
. = W L1130 e
DE [=01
TE HOIK
/@ %1 1 S Geleleleled o
a ! IeC
Cl Cl MCWRE 001500000 se
4k CHANNEL 1
NUCL 1H
: ; - B, 4R
Diastereomeric ratio = 90:10 SFOL 3090315508 AMH:
I Fl - Procedies parameiers
31 1
SF  30LHp03 AH:
T T T oW jaxd
0 isaﬂ afﬂﬂ;
5. ppm I e [
FC L
= 1D KMFE plotparmmerers
i = X b
"=E g Y Ty
= | FIP 13570
F1 4192 TTHz
P -La2
! 7] e
FPMCM 074508 ppa/om
HICM — 24snWiiHom
R R o N LA o o e R R R R R
10 @ 8 7 ] 2 1 3 2 1 0 Ppm
% = & =(E| 2 F| [H
== - == = oy =
e llar] = vt [ | [t L] et
N I BBD8 ©w < o o o Current Data Parameters
2 SnIIINI Sa 29 A NAME SNA A137 13CB
o o< ®o S NS o 0 EXPNO 137
L0 M OANNNN Mmoo <0 ~ PROCNO 1
— Ll B B R R | o mn wLw N N
‘ \ \ \\// \ ’ \/ ‘ ‘ F2 - Acquisition Parameters
Date_ 20140104
Time 15.17
INSTRUM spect
PROBHD 5 mm Multinucl
N PULPROG zgpg30
N-N N-N D 65536
N “N SOLVENT CDCI3
N =N N ~ny NS 797
. N DS 0
z SWH 18832.393 Hz
+ FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 20642.5
Cl cl DW 26.550 usec
4k DE 6.50 usec
TE 299.2 K
D1 1.50000000 sec
dil 0.03000000 sec
DELTA 1.39999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
P1 11.10 usec
PL1 0.00 dB
SFO1 75.4763978 MHz
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 18.80 dB
PL13 21.80dB
SFO2 300.1313506 MHz
F2 - Processing parameters
Sl 32768
SF 75.4677597 MHz
WDW EM
SSB 0
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm GB 0
PC 1.00

542



4.7743
4.7646

4.7342
47231

N4

7.3790
7.3522
7.3344
7.0860
7.0580
7.0293
4.7743
4.7646
4.7342
4.7231
4.5977
4.1774
4.1403
4.1020
3.0678
2.9903
2.9678
2.3300
2.3001
2.2699
2.2406
2.2249
2.1975
2.1616
2.1212
1.9735
1.9541

4.5977 .
/

3

A

3

('*\3 g LS C Data P
urrent Data Parameters
YRLex NAME  SNAIL2BHM2
— o - EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140521
Time 13.26

INSTRUM spect

PROBHD 5 mm Multinucl

PULPROG 2930
3276

NJN

TD 8
SOLVENT CDCI3

NS 12

DS 0

SWH 4496.403 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec

R 574.7

DW 111.200 usec

DE 6.50 usec

TE 302.2 K

D1 1.50000000 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1
NUC1 1H

Diastereomeric ratio = 96:04 R oS
SFO1 300.1319508 MHz
F2 - Processing parameters
S1 16384
SF 300.1300052 MHz
WDW EM
SSB 0
LB 0.10 Hz
— I — 71— B 5
55 5.0 ppm PC 1.00
1D NMR plot parameters
CX 20.00 cm
@ 9l cY 0.00 cm
F1P 13.974 ppm
S B8 F1 4193.87 Hz
o || F2P -1.008 ppm
F2 -302.53 Hz
PPMCM 0.74908 ppnvcm
HZCM 224.82013 Hzcm
10 9 8 7 6 5 4 3 2 1 ppm
[ee)(fsr) ™ ©l-) (1 o ©(o]|d|m
S3UBSS ~ (0| | n ~|o| ;<
oo <t (W o 7o) oN|N|~
] S o9 |1© = ||
o =} || | 3N ||
Current Data Parameters
= - NAME  4CTTetrarole
5 £ 2§ 22 8 B EXPNO
3 $§ =8 55 g5 FROCNO 1
- = oy W W ] = .
i jacii == 23 58 F1 - Acquisition Parameters
Date_ 20140302
Time 1649
INSTRUM spect
PROEHD & mm Multimacl
TE PULPROG  zgpgdl
=3 GEE26
-1 E wy LVENT CDC13
= -
== -
= - N _ N Ds [1]
== | N-75 N W ERE 188322303 H:
\ H N N N FIDRES  0.257360 H:
<N’ <N’ A0 1.7400308 sec
EG 103213
H DwW 26550 nsec
DE 650 userc
+ TE 2092 K
D1 1 S0 00000 sec
i1l 0.0300 DO sec
DELTA 130080008 s
MCREST 000000000 sec
4] MCWERE ~ (.0L300000 sec
l CHANNEL fl ——
NUC1 13C
T I " Pl 11.10 msec
130 ppm 117 116 115 ppm PL1 000 A8
5FO1 754763878 MH:
=——==CHANNEL f2
CPDFRG2 walz1l6
NuC2 1H
PCFPD2 D000 meec
PL2 0. dB
PLI2 1380d4B
FL13 11504B
5FO2 001313506 MH:
F1 - Processing parameters
51 32768
5F 754677523 MH:
WDW EM
T T T T I T T T T [ [ T e e T . 558 [1]
- \ - = y - LB 1.00 Hx
170 160 130 140 130 120 110 100 90 B0 7O 60 0 40 M0 10 ppm cp o
PC Loo

543



oS oI~ VWO DODNOINDONODN AOOONADT N DO MM
IR NODOIOIMNIOODNIOODMOOMMPDDISN®MN N
< <O QOITAOWANDIOOORNMAINOONONODI~© O©MO
NI OEENENAA0C0CRTMNOMMANATD DO N MNMNMNMNIMN
NN NN LSS FSFFtTomoadadaaddaddNdNNAdAAddAAAA A A A

/ /M%% Current Data Parameters

NAME 2brBH28M
1

J
%
Z

EXPNO
PROCNO 1
&
F2 - Acqisition P t
Q N-N NN Date 20040528
Irs} N K Time 18.09
N ~ny </\'/\ N INSTRUM spect
N N \N’ PROBHD 5 mm Multinucl
+ Y PULPROG 293
Br H ™ 32768
Br SOLVENT cbei3
NS 16
\© DS 0
SWH 4496.403 H
4am FIDRES 0137216 Hz
AQ 3.6438515 sec
. . . e RG 161.3
Diastereomeric ratio = 88:12 bW 111,200 usec
DE 6.50 usec
TE 3022 K
D1 1.50000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
CHANNEL f1
NUCL 1H
P1 10.60 usec
PL1 0.00 dB
SFOl  300.1319508 MHz
F2 - Processing parameters
s 16384
I I ! SF 300.1300060 MHz
WDW EM
6.0 55  ppm ol 0
LB 0.10 Hz
GB 0
© o PC 1.00
© S
3 8 1D NMR plot parameters
S — CX 20.00 cm
CcY 0.00 cm
13.971 ppm
4193.05 Hz
F2P -1.011 ppm
F2 -303.35 Hz
I o IR A R s s o 5 VT 074908 ppricm
10 9 8 7 6 5 4 3 2 1 0 b‘ﬁﬁ‘}" 224.82013 Hzfem
A~ [{) o [Te} [32] < |0 N[O (D |©
™| o O o (2] n ot [Yelicclie2l =)
N | O [e°) o - [Tel Q| S| O~
ol — S ™ ] N|®| (DD [™
™M o Ll - - | |||
= mEEEg -+ - Current Data Parameters
;‘..,‘_‘ = SERZI= = g b = § NAME SNAAAlT 1MCE
= sannag FI=p 7S EXPNO 1
% ISEEasg = grpe e PROCYO 1
— - W W W W - =]
| L\AH III v '\'/ | | F2 - Acquisition Parameters
Date_ 20140108
Time 10.08
INSTRUM spect
FROEHD & mm Mulmucl
PULPROG  r=psdd
e GE5316
SOLVENT cocB
N-N N-N NS 845
\\N \\N ns L]
N SWH 18832 303 H:
=N’ N =N FIDRES 0287360 B
: AQ 1.7400308 sec
Br Br 2 RG 206425
+ DW 16,550 msec
DE 650 nec
TE 200 2K
4m D1 150000000 sec
dll O DI e0RHMD 52
DELTA 130000008 e
AMCREST (04RO 000D 52C
MCWEEK D.OLSMHNM s
=———CHANNEL 1l
NUC1 13C
Fl 11.10usc
FL1 0.0 dB
SFO1 TEATGIDTE NH:
=———CHANNEL
CPDFRG2 waltz 16
NUC2 1H
PCFD2 B0 00 usec
FL2 0. dE
FL12 158.50 dB
FL13 2150 dB
SFO2 300.1313506 MHz
F2 - Proce mineg par ameters
= 21768
SF TEAGTTENT MH:z
WDW EAL
S5B L]
LB 100 He
_ _ cE L]
170 160 150 140 130 120 110 100 %0 8O 7O 60 40 3N 20 ppm  EC 100



Current Data Parameters
NAME  SNA 14BH23M3
EXPNO 1
PROCNO 1

PR =

Date_

Time 14.56
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2930

4.5850 . 7.5264
/ 7.5014
<~ 17.4753
Y 7.3541
\ 7.3290

7.2774
4.7797
4.7679
4.7391
47278
—4.5850
~_~4.1883
4.1511
4.1125
3.0410
3.0199
2.3409
2.3110
2.2811
2.0528
2.0152
1.9885
1.8428
1.8045
1.7733

47797
4.7679
4.7391
4.7278

/
N

D 327
SOLVENT CDCI3
NS 36

N- N N- N DS 0
°N ! SWH  4496.403 Hz
N N FIDRES 0137219 Hz
<N N <N AQ 3.6438515 sec
. 645.1

RG
DW 111.200 usec
DE 6.50 usec

TE 301.2 K

D1 1.50000000 sec

MCREST  0.00000000 sec

MCWRK 0.01500000 sec
Br 4n  Br

. . . NUC1 1H

= M P1 10.60 usec
Diastereomeric ratio = 94:06 B 060 et
SFO1 300.1319508 MHz

F2 - Processing parameters
SI 16384

- SF 300.1300057 MHz
WDW EM

SSB 0
LB 0.10 Hz
GB 0
PC 1.00

o
&)

5.0 ppm

1D NMR plot parameters

CX 20.00cm

CY 0.00 cm

F1P 13.972 ppm

F1 4193.32 Hz

F2P -1.010 ppm

F2 -303.08 Hz

PPMCM 0.74908 pprvem
HZCM 224.82013 Hz/lem

0.0618
1.1380
1.0000

10 9 8 7 6 5 4 2 1 ppm

w

2.1626
2.0091
0.0618
1.1380
1.0000
1.1034
2.0313
1.2897

D
o
O
o
—

2.3045
1.2026

Current Data Parameters
NAME SNA A13813CB
EXPNO 138
PROCNO 1

131.9966
131.1824
127.1748

F2 - Acquisition Parameters
Date_ 20140104
Time 18.43
INSTRUM spect
PROBHD 5 mm Multinucl
N N PULPROG zgpg30
N-" N-" ™ 65536
N N N SOLVENT cbci3
’ \N’ NS 1440
DS 0
. SWH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 5792.6
DW 26.550 usec
Br Br DE 6.50 usec
4n TE 299.2 K
D1 1.50000000 sec
dil 0.03000000 sec
DELTA 1.39999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

—153.8062
__~139.2337
—63.3533
—59.5738

_~51.7012
-50.7965
—27.6059
—22.3468

-130.3462
\122.8186

A
~

NUC1 13C

P1 11.10 usec

PL1 0.00 dB

SFO1 75.4763978 MHz

======== CHANNEL 2 ========
CPDPRG2 waltz16
N 1H

PCPD2 90.00 usec
PL2 0.00 dB

PL12 18.80 dB

PL13 21.80dB

SFO2 300.1313506 MHz

F2 - Processing parameters
Sl 32768

SF 75.4677534 MHz
WDW EM

SSB 0

I I R B B 1Y -} 1.00 Hz

170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 ppm Sg 180

S45



o

E iﬁmt]}lmﬁmrm

: = N -L\.II 3 meen o mazeh
— = EXEN 1

‘——‘EW %%W RGN0 1

FULFROG _:53'3-
l\H*'k-.f////J N-N N-N ggm‘r;\'ru%}m
=N’ N <N SWH 445640 H:

N H F BTN zac
R 6451
W 1L e
/@ DE G5l mec
NC NC %El 155&1)&3?5“:
40 MCREST  QU000000ce
MCWEE  Q0EM0ze
Diastereomeric ratio = 98:02 CHANNEL l =
J‘L Kl 1H
Fl 105 woec
FLL 000 dB
L P00 001319508 MEE
A F! -Prcewies pammetrr:
o I
T T T SF 3001300060 MH:
- DWW EM
20 3] ]
LB 010 Hz
[e]
e FC Lod
%: g\'\mﬂtdln.nrmn
- =y 000 o
U AP 13571
i L FL 415305 He
-Lal
] A3H:
FEMCAL 074008
T T T T T T T T T T THIGM 145414 Hio
10 9 7 ] 4 3 2 1 ppm
[ =+ - -
2 = EBlgk
= | = (=
— ~ ] |8 |-
Current Data Parameters
4 3893 B KR A~ do o o NAME  2CNtetrazole
™ OO~ N O N N~ © ™ <
[32) oaa—d® o o QW o~ . ™ PROCNO 1
n MmMmMMmoMm AN — Mmoo 4O ~ N
F2 - Acquisition Parameters
NN Y, || Date_ 20140303
Time 4.19
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 5022
DS 0
SWH 18832.393 Hz
N FIDRES 0.287360 Hz
~N n ~N AQ 1.7400308 sec
\ \— \ RG 5792.6
W-N SN DW 26,550 usec
DE 6.50 usec
NC NC@ TE 298.2 K
D1 1.50000000 sec
40 d11 0.03000000 sec
DELTA 1.39999998 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 13C
P1 11.10 usec
PL1 0.00 dB
SFO1 75.4763978 MHz
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 18.80 dB
PL13 21.80 dB
SFO2  300.1313506 MHz
M F2 - Processing parameters
‘ Il bt i Sl 32768
) | Lk e I | I SF 75.4677546 MHz
! WDW EM
SSB 0
A e e R L D B B R R RN RARREAAES RAARRRAAAS AAARERAARN RAARREAAR) RARAAARAL) I W -} 1.00 Hz
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm gg 1 80

S46



T.T160
TAH800

N
.
n
ks T
N
=
.
=]

00175 = th |

1.0031
L0114

Ppm

21600
2045
20342
20203

20115

NC

4p NC

Diastereomeric ratio = 99:01

19926

GEERRED
SEESFSHEDR
SEE=E=EE
ZZEEEZRSG

R

Carrent Dam Parmmeters
KAME  SNAISEHITAO
EXPND 1

FROCNO 1

. iiion Parnmeters

Daw_ 00017

Thnse =6

INSTRLAL ped

E‘ng} Smm -g.!!ﬂmd

pu] TES

SOLVENT L3

b 4

D []

EWH 4494408 Hx

FIDEES 9.1371% Hx

:!.g 35438515 e

K 17T

W LLLI0D e

DE 630 mec

TE HITE

Dl 1 060l =0

AL Bzec

MCWEE QU100 sec
CHANNEL il =—

N1 1H

A 100 wsec

FLl od

EF01 301319306 M

F1 - Proceosies parmsser:

w

10 9 8 6 5
foud [t == = [=[3
- o =
=l EE 5 RE
- — il i~ v |
- o o O O un
O ~ ~ <t w0 Nt OoOm <t ©
[ee] o D 0 O < Mo W< — O
N — 0 N~ M < 0w oD O
™ ol IR ® o Mo O~ N
mn < o N — - Mo +HO M~ o
T 7T 07 07 TN [
Q‘\ + N
N‘N ~N
| \\: \ I
cgi:§>\<sz \ N-N
N 4p NC
I I I I I I I I I I I I I
170 160 150 140 130 120 110 9 80 70 60 50 40 30 20 ppm

S47

Current Data Parameters
NAME SNATzol4CNB13C

EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140301

Time 11.37
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zgpg30

D 65536
SOLVENT CDCI3

NS 13104

DS 0

SWH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec

RG 5792.6

DW 26.550 usec

DE 6.50 usec

TE 299.2 K

D1 1.50000000 sec

dil 0.03000000 sec
DELTA 1.39999998 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13C

P1 11.10 usec

PL1 0.00dB

SFO1 75.4763978 MHz
======== CHANNEL 2 ========
CPDPRG2 waltz16
NUC2 1H

PCPD2 90.00 usec
PL2 0.00dB

PL12 18.80 dB

PL13 21.80dB

SFO2 300.1313506 MHz

F2 - Processing parameters
S1 32768

SF 75.4677557 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.00



EE I Y s R RO E T SRS SN mmmm A YN m e nE 2 s IS 28 Z
tE=ss3ZFIE % = ; ] aF =z T EEZ e 2T
e e s L e P R e e
[ e R R e e e R e Rl R o e B s B B o e R I e R i R R =) i
=Y T — = FROCNO
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