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1 General remarks

Starting materials, reagents and solvents were purchased from commercial sources (Sigma-
Aldrich or TCI) and used without further purification. Unless otherwise noted, all reactions and
manipulations that were sensitive to moisture or air were performed in a nitrogen-filled glovebox
or using standard Schlenk techniques, Solvents were dried with standard procedures and

degassed with N,.

Column chromatography was performed using 200-400 mesh silica gel supplied by Natland
International Corp. Thin-layer chromatography (TLC) was performed on EM reagents 0.25 mm
silica 60-F plates.

NMR spectra analysis were recorded on Bruker Avance 400 MHz for 'HNMR, 376.5MHz for
PFNMR, and 100 MHz for *C NMR, with CDClsas the solvent and tetramethylsilane(TMS) as
the internal standard. Chemical shifts were reported are reported in ppm, up field to TMS (0.00
ppm) and relative to CDCl; (7.26 ppm, 77.0 ppm) for "H NMR and ">C NMR.

HPLC analysis was carried out on an Agilent 1200 series chromatograph on a chiral phase,
with hexane/2-propanol as eluents and a UV-detector at 222 nm; GC analysis was carried out on
Hewlett-Packard 7890 gas chromatography using chiral capillary columns. Optical rotation was

obtained on a Perkin-Elmer 341 MC polarimeter.

2 Synthesis of (E)- o ,B-disubstituted nitroalkenes and racemates

2.1 Synthesis of a,p-disubstituted nitroalkenes

X AcOH/Butylamine =
_A_ _H + CH3CH,NO, > R | P
Sonicated at 60 °C NO,

R4

O

To a solution of benzaldehyde (5 mmol) in AcOH (2.5 mL), nitroethane (7.5 mmol) was added,

followed by butylamine (10 mmol, 0.75 mL). The mixture was sonicated in a sealed flask(35
KHz frequency) at 60 °C , until TLC showed full conversion of aldehyde. The mixture was
poured into ice water, extracted with EtOAc (3x15 mL). The combined organic extracts were
washed with brine (2x10 mL) and dried over Na;SOy4, solvent was evaporated and the product a,

B-disubstituted nitroalkenes was purified by flash chromatography (hexane/ EtOAc, 15:1).!



2.2 Synthesis of the racemates

Z NaBH, Z
S »> R |
NO, Dioxane/MeOH=4:1 NO,
Ice-bath then r.t.

To a stirred solution of nitroalkene (1.00 mmol) in Dioxane :EtOH (4:1, SmL) , NaBH,4 (1.50

mmol, 57 mg) was added step wise with an ice bath. Stirring was continued until gas evolution
ceased, stirring is continued until the nitroalkenes was consumed, and the mixture was then
quenched with saturated NH4Cl aqueous solution, the mixture is concentrated under reduced
pressure and extracted with CH,Cly(3 % 10mL). The organic layer was dried over Na;SOg, the
solvent was evaporated in vacuum and the product nitroalkane was purified by flash

chromatography (Hexane/AcOEt =15:1).2

3 Asymmetric hydrogenation of (E)-a,B-disubstituted nitroalkenes
3.1 General procedure for asymmetric hydrogenation optimization

_— +

2
1 2 3

A stock solution was made by mixing Rh(NBD),SbF¢ with the chiral ligands in a 1:1.1 molar
ratio in DCM at room temperature for 15 min in a nitrogen-filled glovebox. A specified amount
of the catalyst solution (0.5 mL, 0.005mmol) was transferred by syringe into a vial containing the
substrate (0.1 mmol) in anhydrous DCM (1.5 mL). The resulting vials were transferred to an
autoclave, which was pressurized with hydrogen gas(50atm) and depressurized three times
before 80 atm of H, was set, and the reaction mixtures were stirred at 50°C, for 24 h. The
autoclave was cooled to room temperature and the hydrogen gas was released slowly and
carefully, the solution was then concentrated and passed through a short column of silica gel
(eluant: CH,Cl,) to remove the metal complex, the eluate was concentrated under vacuum. The
conversion as detected by 'H NMR of the crude products and the ee values of all syntems were

determined by HPLC on a chiral stationary phase.



3.2 Results of the optimization of asymmetric hydrogenation

Initial attempts with our previous catalysts’:
@\)\ 5% Rh(nbd),SFg/L ©\/,\£2
Z>No, Ha, DCM, 24h .
1a 2a
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80atm, 50°C, 5%Rh, Conv.<5%
60atm, 60°C, 5%Rh, Conv.>95%, 26%ee  40atm, 60°C, 2%Rh, 20% NEt; , Conv.<5%

Monodentate ligands scanning:

(R)-MonoPhos

SON
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Entry Ligand Conv.” Ee of 2a”
1 Mono-L1 <5 N.A.

2 Mono-L2 <5 N.A.

3 Mono-L3 6 50

4 Mono-L4 33 N.A.

5 Mono-L5 7.2 N.A.

6 Mono-L6 <5 N.A.

7 (R)-SIPHOS-PE <5 N.A.

8 (R)-MonoPhos <5 N.A.

[1]All reactions were carried out with a[Rh(nbd),]BF4/ligand/substrate ratio of 1:1.1:20, under 80atm H, in dichloromethane , at 50°C for 24h..
[2]The conversion and molar ratio of products distribution were determined by 'H NMR of the crude product of hydrogenation. [3]Enantiomeric
excess was determined by HPLC on a chiral phase.[4] NA: Not available.



Bidentate ligands scanning:
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JosiPhos Ligands:

Josiphos-J;, Ry=Ph Ry=tBu

Josiphos-J,, R1=Cy Ry=tBu

Josiphos-J;, R1=Cy R,=Cy

Josiphos-J,, R1=Ph R,=Cy

Josiphos-Js, R4=Ph R,=3,5-(CHj3),-Ph
Josiphos-Jg, R1=4-MeO-3,5-(CH3),-Ph R,=tBu
Josiphos-J7, R4=3,5-(CF3),-Ph R,=Cy
Josiphos-Jg, R1=3,5-(CF3),-Ph R;=3,5-(CHj3),-Ph



@\)\ 5% Rh(nbd),BFyL__ NO, NO, | ©\/?I\
NO, H, .
1a 2a 3a 4a
Entry Ligand Conv. Prod. Distribution™ Ee of 2a®
la 23 3a 4a
P-chiral ligands:
1 TangPhos 95 0 100 0 0 6.8
2 ZhangPhos 75 25 75 0 0 4.1
3 QuinoxP* 5 N.A.
ChiralBisphospholane ligands:
4 (R)-Binaphane 16 83.8 16.2 0 0 39.7
5 (R,R)-Ph-BPE 92 8.5 63.8 0 27.7 35.2
6 (S,S)-Chiraphos 5 NA
7 (S,S)-BDPP 6 94.6 5.4 0 0 40
Planar chiral ligands:
8 (S)-Phanephos 32 67.7 323 0 0 32.8
Chiral axial ligands (AtropisomericBiarylBisphosphine Ligands):
9 R-Binap 84 15.9 68.2 0 15.9 18
10 (R)-MeO-Biphep 15 84.7 15.3 0 0 7.2
11 S-Cs-tunephos 5 NA
Ferrocene-based ligands:
12 Et-f-ketalphos 95 0 100 0 0 7.5
13 Josiphos-J1 95 0 100 0 0 29.7
14 Walphos 7 92.6 7.4 0 0 42
15 Mandyphos 12 88.1 11.9 0 0 20.8
16 TaniaPhos 59 40.8 59.2 0 0 58.6
17 Chenphos 29 71.2 28.8 0 0 4
18 Josiphos-J1 42 57.7 42.3 0 34.8
19 Josiphos-J2 24 76.2 23.8 0 69.6
20 Josiphos-J3 21 79.5 20.5 0 33
21 Josiphos-J4 <5 95.8 4.2 0 NA




30

Josiphos-J2
Josiphos-J2
Josiphos-J1
Josiphos-J5
Josiphos-J6
Josiphos-J7
Josiphos-J8
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5
<5
57
14
7

62.3
41.9
0.9

94.6

43.4
86.3
92.9

37.7
58.1
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0
0
0
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27
77.2
NA
3.8

19.8

[1]Unless otherwise mentioned, all reactions were carried out with a[Rh(nbd),]|BF,/ligand/substrate ratio of 1:1.1:20,
under 80atm H, in dichloromethane , at 50°C for 24h; entries 18~23: 60atm, 40°C,36hrs; entries 26~31:60atm,
40°C,36hrs. [2]Rh(NBD),SbF4 as metal precursor.;[3] 60atm, 60°C, 24hrs. [4] theconversion and molar ratio of
products distribution were determined by '"H NMR of the crude product of hydrogenation. [5]Enantiomeric excess

was determined by HPLC on a chiral phase. [6] NA: Not available; Cy: cyclohexyl; tBu:tert-butyl.

Other parameters optimization(typical results):

©\)\ 5% Rh/L* NO,
Z N0, Ha "
2a

Entry H, T Rh Additive T Conv.? Eel)

(am) (C) (%) (%) (h) (%) (%)
1 60 40 5 10% NEt; 36 43 43.6
2 60 40 5 10% PTSA 36 <5 NA
3 60 40 5 10% L-CSA 36 <5 NA
4 60 40 5 50% CH;NO, 36 32 49.3
5 80 70 2.5 24 49 83.8
6 80 80 2.5 24 92 85.2
7 80 80 2.5 24 >95 85.1
8 50 70 2.5 36 >95 86

[1]Unless otherwise mentioned, all reactions were carried out with a[Rh(nbd)2]SbF6/ligand of 1:1.1, in dichloromethane. [2]theconversion and
molar ratio of products distribution were determined by "H NMR of the crude product of hydrogenation. [3]Enantiomeric excess was determined
by HPLC on a chiral phase.[d]Not available.



3.3 Application of asymmetric hydrogenation

Rs 2.5% Cat. Rs ) gy
Ry A
1\)\N02 DCM, 36h

R : SN
1 2 E Qj

A stock solution was made by mixing Rh(nbd),SbFs with JosiPhos in a 1:1.1 molar ratio in

Y
z
©)
N
‘a
=3
@

anhydrous DCM at room temperature for 15 min in a nitrogen-filled glovebox. To a vial
containing the substrate (0.1 mmol) and a stir bar in anhydrous DCM (1 mL) was added an
aliquot of the catalyst solution(0.25 mL, 0.0025mmol) by syringe. The resulting vials were
transferred to an autoclave, which then underwent three cycles of flushing with hydrogen gas by
pressurizing to 50atmandthen depressurizing. The reaction was then stirred under H, (50atm) at
70°C, for 36h.The autoclave was cooled to room temperature and the hydrogen gas was released
slowly and carefully. The solution was concentrated and passed through a short column of silica
gel (eluant: CH,Cl,). The ee values of all compounds were determined by HPLC analysis or GC

analysis on a chiral stationary phase.

4 Representative characterization data

Note: In °C NMR spectrum, C in parentheses (C) stands for quaternary carbon, (CH) stands

for tertiary carbon, (CH;) stands for secondary carbon, (CHj3) stands for primary carbon.

Spectral data were compared with the literature values'®*,

4.1 NMR data of (E)-0,pB-disubstituted nitroalkenes

L

(E)-(2-nitroprop-1-en-1-yl)benzene

NO2 (1a)

'H.NMR (CDCls, 400 MHz) &: 2.45(s, 3H, CHs), 7.39~7.48(m, 5H,aromaticH), 8.08(s,
1H,CHCNO,);



3C-NMR (CDCls, 100 MHz) §: 14.0(CH3), 128.9(2 X CH), 129.9(CH), 130.0(2 X CH), 132.5(C),
133.5(CH), 147.8(C).

(E)-1-chloro-3-(2-nitroprop-1-en-1-yl)benzene

NO2 (1b)

"H-NMR (CDCl;3, 400 MHz) 6: 2.44(s, 3H, CH3), 7.29~7.31(m, 1H, aromatic H), 7.39~7.40(m,
3H, aromatic H), 7.99(s, 1H, CHCNO,);

BC-NMR (CDCls, 100 MHz) &: 13.9(CHs), 127.9(CH), 129.6(CH), 129.8(CH), 130.2(CH),
131.9(CH), 134.3(C), 134.9(C), 148.8(C).

H3CO/©\/L

(E)-1-methoxy-3-(2-nitroprop-1-en-1-yl)benzene

NO, (1¢)

'H-NMR (CDCls, 400 MHz) &: 2.43(s, 3H, CH3), 3.83(s, 3H, OCHs), 6.93~7.01(m, 3H, aromatic
H), 7.36(dd, J;=J,=8.0Hz, 1H, aromatic H), 8.02(s, 1H, CHCNO,);

BC-NMR (CDCl;, 100 MHz) &: 14.0(CHs), 55.3(CH3), 115.4(CH), 115.5(CH), 122.3(CH),
129.9(CH), 133.4(CH), 133.7(C), 147.9(C), 159.8(C).

CF3

(E)-1-(2-nitroprop-1-en-1-yl)-3,5-bis(trifluoromethyl)benzene

NO, (1d)

"H-NMR (CDCl3, 400 MHz) o: 2.46 (s, 3H, CH3), 7.86(s, 2H, aromatic H), 7.94(s, 1H, aromatic
H), 8.09(s, 1H, CHCNO,);

BC-NMR (CDCls, 100 MHz) :13.8(CH3), 123.2(m, CH), 123.9(q, Jcr=271Hz , 2 X CF3),
129.4(m, 2 X CH), 129.9(CH), 132.5(q, Jcr,=34Hz , 2X C), 134.7(C), 150.5(C).

PE-NMR (CDCl;, 376.5 MHz) &: -63.2.

10



H3CO]©\/L
HsCO Z

(E)-1,2-dimethoxy-4-(2-nitroprop-1-en-1-yl)benzene

NO, (1e)

'H-NMR (CDCls, 400 MHz) &: 2.49(s, 3H, CHs), 3.92(s, 3H, OCHa), 3.94(s, 3H, OCHy),
6.93~6.96(m, 2H, aromatic H), 7.08 (dd, J;=8.4Hz,J,=2Hz, 1H, aromatic H), 8.06(s, 1H,
CHCNOy);

BC-NMR (CDCls, 100 MHz) &: 14.1(CHs), 56.01(CH3), 56.02(CHs), 111.3(CH), 113.2(CH),
124.0(CH), 125.1(C), 133.8(CH), 145.9(C), 149.2(C), 150.9(C).

HsCO
\Q\/L

(E)-1-methoxy-4-(2-nitroprop-1-en-1-yl)benzene

NO2 (1f)

'H-NMR (CDCls, 400 MHz) &: 2.46(s, 3H, CHs), 3.86(s, 3H, OCHs), 6.96~6.99 (m, 2H,
aromatic H), 7.39~7.43(m, 2H, aromatic H), 8.06(s, 1H, CHCNO,);

BC-NMR (CDCl;, 100 MHz) &: 14.1(CHs), 55.4(CHs), 114.5(2X CH), 124.8(C), 132.1(2X CH),
133.6(CH), 145.8(C), 161.1(C).

L

(E)-1-methyl-4-(2-nitroprop-1-en-1-yl)benzene

NO2(1g)

'H-NMR (CDCls, 400 MHz) &: 2.39(s, 3H, PhCHs), 2.43(s, 3H, NO,CCHy3), 7.25(d, J=8.0Hz,
2H, aromatic H), 7.32(d, J=8.0Hz, 2H, aromatic H), 8.04(s, 1H, CHCNO,);

BC-NMR (CDCls, 100 MHz) 8: 13.0(CHz), 20.4(CH3), 128.5(C), 128.7(2 X CH), 129.1(2 X CH),
132.6(CH),139.5(C), 145.9(C).

QL

(E)-1-fluoro-4-(2-nitroprop-1-en-1-yl)benzene

NO, (1h)

11



'H-NMR (CDCl3, 400 MHz) &: 2.44(s, 3H, CH3), 7.13~7.18(m, 2H, aromatic H), 7.42~7.45(m,
2H, aromatic H), 8.05(s, 1H, CHCNO,);

BC-NMR (CDCls, 100 MHz) &: 13.9(CH3), 116.1(d, Jcp=21Hz , 2 X CH), 128.6(d, Jc;=3Hz, C),
131.9(d, Jc;=9Hz , 2 X CH), 132.4(CH), 147.6(C), 163.5(d, Jc;=251Hz , C).

PF-NMR (CDCl, 376.5 MHz) &: -109.4.

(E)-1-chloro-4-(2-nitroprop-1-en-1-yl)benzene

NOz (1i)

'H-NMR (CDCl;, 400 MHz) &: 2.43(s, 3H, CH3), 7.36~7.38(m, 2H, aromatic H), 7.42~7.44(m,
2H, aromatic H), 8.02(s, 1H, CHCNO,);

BC-NMR (CDCl;, 100 MHz) &: 13.9(CH3), 129.2(2 X CH), 130.9(C), 131.2(2 X CH), 132.1(CH),
136.1(C), 148.1(C).

Br
L

(E)-1-bromo-4-(2-nitroprop-1-en-1-yl)benzene

NO2 (1j)

'H-NMR (CDCls, 400 MHz) &: 2.43(s, 3H, NO,CCHs), 7.31(dd, J;=8.4HzJ,=2.0Hz, 2H,
aromatic H), 7.59(d, J,=8.4Hz,J,=2.0Hz, 2H, aromatic H), 8.00(s, |H, CHCNO);

BC-NMR (CDCl3, 100 MHz) &: 14.0(CHs), 124.4(C), 131.4(2X CH), 132.2(2 X CH), 132.3(CH),
139.5(C), 148.2(C).

O,N
\©\/L

(E)-1-nitro-4-(2-nitroprop-1-en-1-yl)benzene

NOz (1k)

"TH-NMR (CDCl;, 400 MHz) 6: 2.47(s, 3H, NO,CCHj3), 7.61(d, J=8.4Hz, 2H, aromatic H),
8.09(s, 1H, CHCNO), 8.32(d, J=8.4Hz, 2H, aromatic H);

BC-NMR (CDCls, 100 MHz) &: 14.1(CHs), 124.1(2 X CH), 130.6(2 X CH), 130.7(CH), 138.9(C),
148.2(C), 150.3 (C).

12



Q¢

(E)-1-chloro-2-(2-nitroprop-1-en-1-yl)benzene

NO, an

'H-NMR (CDCl3, 400 MHz) &: 2.34(s, 3H, CHas), 7.33~7.38(m, 3H, aromatic H), 7.46~7.49(m,
1H, aromatic H), 8.17(s, 1H, CHCNO,);

BC-NMR (CDCl;, 100 MHz) &: 13.9(CH3), 126.9(CH), 129.9(CH), 130.2(CH), 130.6(CH),
130.9(CH), 131.3 (C), 134.8(C), 149.3(C).

N02 (1m)

(E)-2-(2-nitroprop-1-en-1-yl)naphthalene

'H-NMR (CDCls, 400 MHz) &: 2.48(s, 3H, NO,CCHa), 7.44 (dd, J,=8.4Hz, J)=1.2Hz, 1H,
aromatic H), 7.49~7.55(m, 2H, aromatic H), 7.82~7.86(m, 4H, aromatic H), 8.17(s, 1H,
CHCNOy);

BC-NMR (CDCl;, 100 MHz) &: 14.2(CH3), 126.4(CH), 126.9(CH), 127.7(CH), 127.8(CH),
128.5(CH), 128.7(CH), 129.9(C),130.6(CH), 133.1(C),133.6(C), 133.7(CH), 147.8(C).

©\/\/LNOZ (ln)

(E)-(4-nitropent-3-en-1-yl)benzene

'H-NMR (CDCl;, 400 MHz) &: 2.03(d, J= 0.8Hz, 3H, NO,CCHs), 2.54(m, 2H, PhCH,CH,),
2.80(t, J= 7.6Hz, 3H, PhCH,CH,), 7.12(td, J,= 7.6Hz, J,=0.8Hz,1H, NO,CCH), 7.14~7.19(m,
2H, aromatic H), 7.21~7.23(m, 1H, aromatic H), 7.27~7.31(m, 2H, aromatic H),

BC-NMR (CDCls, 100 MHz) 8:12.4(CHs), 29.9(CHy), 34.4(CH,), 126.5(CH), 128.4(2 X CH),
128.7(2X CH), 134.8(CH), 140.1(C),148.2(C).

A

(E)-(2-nitrobut-1-en-1-yl)benzene

NO, (10)

13



'H-NMR (CDCl;, 400 MHz) &: 1.27(t, J= 7.6Hz, 3H, CHs), 2.86(q,J= 7.6Hz, 2H, CH,),
7.39~7.47(m, SH, aromatic H), 8.01(s, 1H,CHCNO,);

BC-NMR (CDCl;, 100 MHz) 8:12.5(CH3), 20.7(CH), 129.02 X CH), 129.6(2 X CH),
129.9(CH), 132.4(C), 133.1(CH), 153.4(C).

S

(E)-1-chloro-3-(2-nitrobut-1-en-1-yl)benzene

NO2 (1p)

'H-NMR (CDCls, 400 MHz) &: 1.27(t, J= 7.2Hz, 3H, CHs), 2.84(q, J= 7.6Hz, 2H, CH,),

7.29(m, 1H, aromatic H), 7.37~7.41(m, 3H, aromatic H), 7.92(s, IH, CHCNO);

BC-NMR (CDCL;, 100 MHz) &: 12.4(CH3), 20.7(CHy), 127.5(CH), 129.3(CH), 129.9(CH),
130.2(CH), 131.4(CH), 134.2(C), 135.0(C), 154.4(C).

HsCO/©\)\

(E)-1-methoxy-3-(2-nitrobut-1-en-1-yl)benzene

NO2(1q)

'H-NMR (CDCls, 400 MHz) &: 1.27(t, J= 7.2Hz, 3H, CHa), 2.87(q, J= 7.2Hz, 2H, CHy), 3.84(s,
3H, OCHs), 6.94~7.01(m, 3H, aromatic H), 7.36(dd, J;=J,= 8.0Hz, 1H, aromatic H), 7.98(s, 1H,
CHCNOy);

BC-NMR (CDCls, 100 MHz) &: 12.5(CHs), 20.8(CHy), 55.3(OCH3), 115.1(CH), 115.5(CH),
121.9(CH), 130.0(CH), 132.9(CH), 133.7(C), 153.6(C), 159.9(C).

RGP
=
NO, (1r)

(E)-1-methoxy-4-(2-nitrobut-1-en-1-yl)benzene

'H-NMR (CDCls, 400 MHz) &: 1.28(t, J= 7.6Hz, 3H, CHa), 2.88(q, J= 7.6Hz, 2H, CHy), 3.86(s,
3H, OCHj3), 6.98(d, J= 8.8Hz, 2H, aromatic H), 7.40(d, J= 8.8Hz, 2H, aromatic H), 7.99(s, 1H,
CHCNOy);

BC-NMR (CDCls, 100 MHz) 8:12.3(CH3), 20.8(CH,), 55.4(0OCHs), 114.6(2 X CH), 124.6(C),
131.8(2XCH), 133.2(CH), 151.3(C), 161.2(C).

14
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Nx

|
NO, (1s)

(E)-3-(2-nitroprop-1-en-1-yl)pyridine
"H-NMR (CDCl;, 400 MHz) 6: 2.47(s, 3H, NO,CCH3), 7.45 (m, 1H, aromatic H),7.81(d,
J=6.4Hz, 1H, aromatic H),8.04(s, 1H, CHCNO,), 8.66(m, 1H, aromatic H), 8.71(s, 1H, aromatic
H);
BC-NMR (CDCl3, 100 MHz) &: 13.9(CHz), 123.6(CH), 128.5(C), 129.8(CH), 136.6(CH),

149.2(C), 150.5(CH), 150.6(CH).

L
NO, 1t

(E)-2-(2-nitroprop-1-en-1-yl)furan

'H-NMR (CDCls, 400 MHz) &: 2.57(s, 3H, NO,CCH3), 6.59 (m, 1H, aromatic H),6.83(d, J=
3.2Hz, 1H, aromatic H),7.65(d, J= 1.6Hz, 1H, aromatic H), 7.83(s, 1H, CHCNO,);

BC-NMR (CDCl;, 100 MHz) &: 13.9(CH3), 112.9(CH), 119.2(CH), 120.6(CH),144.4(C),
146.3(CH), 147.9(C).

P

(E)-2-(2-nitroprop-1-en-1-yl)thiophene

NO, (1u)

'H-NMR (CDCl;, 400 MHz) &: 2.56(s, 3H, NO,CCHs), 7.19(dd, J,= 5.2Hz, J,= 3.6Hz, 1H,
aromatic H), 7.43(d, J= 3.6Hz, 1H, aromatic H), 7.64(d, J= 5.2Hz, 1H, aromatic H), 8.29(s, 1H,
CHCNOy);

BC-NMR (CDCls, 100 MHz) &: 14.2(CHs), 127.2(CH), 128.2(CH), 131.7(CH), 134.7(CH),
135.3(C), 144.5(C).
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4.2 Analytic data of a-chiral nitroalkanes

L

(2-nitropropyl)benzene

[a]p® = +44.8° (C 0.4, CHCL5).

'H-NMR (CDCl;, 400 MHz) &: 1.52(d, J= 6.8Hz, 3H, CHs), 2.97~3.02(m, 1H,PhCH),
3.28~3.33(m, 1H, PhCH), 4.78(m, 1H, CHNO,), 7.13~7.16(m, 2H,aromatic H), 7.22~7.32(m,

NO, (2a)

3H,aromatic H).
BC-NMR (CDCls, 100 MHz) 8:18.8(CHs), 41.2(CH,), 84.4(CH), 127.4(CH), 128.8(2 X CH),

129.0(2XCH), 135.6(C).

1-chloro-3-(2-nitropropyl)benzene

NO2 (21)

[a]p”’ = +64.2° (C 0.5, CHCL3).

'H-NMR (CDCls, 400 MHz) &: 1.55(d, J= 6.4Hz, 3H,CH3), 2.99(dd, J,=14.1Hz,J,=6.5Hz, 1H,
PhCH), 3.29(dd, J;= 14.1HzJ,=7.6Hz, 1H, PhCH), 4.76 (m, 1H, CHNO,), 7.03~7.05(m,
1H,aromatic H), 7.17(s, 1H,aromatic H), 7.21~7.26(m, 2H,aromatic H).

BC-NMR (CDCl;, 100 MHz) &: 18.9(CH3), 40.6(CH,), 84.0(CH), 127.2(CH), 127.7(CH),
129.1(CH), 130.1(CH), 134.6(C), 137.5(C).

H3CO/©\)\

1-methoxy-3-(2-nitropropyl)benzene

[a]p® = +44.5° (C 0.5, CHCl5).

'H-NMR (CDCl3, 400 MHz) &:1.53 (d, J= 6.8Hz, 3H, CH3), 2.96(dd, J,=14.0Hz,J,=6.8Hz, 1H,
PhCH), 3.29(dd, J,=14.0Hz,J,=7.6Hz,1H, PhCH), 3.78(s, 3H, OCH3), 4.76(m, 1H, CHNO,),
6.69(d, J=2.0Hz, 1H, aromatic H), 6.74(d, J=8.0Hz, 1H, aromatic H), 6.79(dd,
J1=8.0Hz,J,=2.0Hz, 1H, aromatic H), 7.22(dd, J,=J,=8.0Hz, 1H, aromatic H);

NO2 (2¢)

16



BC.NMR (CDClL, 100 MHz) &: 18.8(CHs), 41.2(CH,), 55.2(CHg), 84.3(CH), 112.7(CH),
114.8(CH), 121.3(CH), 129.8(C),137.1(C),159.9 (C).

CF;

1-(2-nitropropyl)-3,5-bis(trifluoromethyl)benzene

NO, (2d)

[a]p® =+31.7° (C 0.75, CHCL,).

'H-NMR (CDCls, 400 MHz) 3:1.63(d, J= 6.8Hz, 3H, CHjs), 3.17(dd, J;=14.4Hz,J,=5.6Hz,1H,
Ph-CH), 3.46(dd, J,=14.4Hz,J,=8.4Hz, 1H, Ph-CH), 4.84(m, 1H, CHNO,), 7.64(s, 2H, aromatic
H), 7.81(s, 1H, aromatic H);

BC-NMR (CDCl;, 100 MHz) &: 19.1(CH3), 40.3(CHy), 83.6(CH), 121.7(m, CH),123.1(q,
Jer=271Hz,2 X CF3), 129.2(m, 2 X CH), 132.3(q, Jcr=33Hz,2 X C), 138.1(C).

F-NMR (CDCl, 376.5 MHz) &: -63.0.

HsCO
1,2-dimethoxy-4-(2-nitropropyl)benzene

[a]p® =+56.2° (C 0.3, CHCl5).

'H-NMR (CDCls, 400 MHz) 8:1.54(d, J= 6.4Hz, 3H, CHs), 2.95(dd, J,=14.0Hz,J,=6.8Hz, 1H,
PhCH), 3.26(dd, J;=14.0Hz,J,=7.6Hz,1H, PhCH), 3.85(s, 3H, OCHs), 3.86(s, 3H, OCHj),
4.75(m, 1H, CHNO,), 6.66(d, J=2.0Hz, 1H, aromatic H), 6.71(dd, J,=8.0Hz,J,=2.0Hz, 1H,
aromatic H), 6.80(d, J=8.0Hz, 1H, aromatic H).

BC.NMR (CDCls, 100 MHz) 5: 18.8(CHs), 40.9(CH,), 55.90(CHs), 55.91(CHs), 84.6(CH),
111.5(CH), 112.1(CH), 121.2(CH), 128.0(C), 148.5(C), 149.2 (C).

H3CO\<)\/L

1-methoxy-4-(2-nitropropyl)benzene

NO, (2¢)

NO2(2f)
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[a]p® =+52.5° (C 0.5, CHCl5).

'H-NMR (CDCls, 400 MHz) 3:1.53(d, J= 6.4Hz, 3H,CH3), 2.96(dd, J,=14.0Hz,J,=6.4Hz, 1H,
PhCH), 3.26(dd, J;=14.0Hz,J,=7.2Hz,1H, PhCH), 3.78(s, 3H, OCH3), 4.74(m, 1H, CHNO,),
6.85(d, J=8.4Hz, 2H, aromatic H), 7.07(d, J=8.4Hz, 2H, aromatic H).

BC-NMR (CDCls, 100 MHz) &: 18.7(CH3), 40.4(CH,), 55.2(CHz3), 84.6(CH), 114.2(2X CH),

130.1(2 X CH), 127.5(C), 158.9(C).

Tk

1-methyl-4-(2-nitropropyl)benzene

[a]p”® =+20.6° (C 0.45, CHCl).

'H-NMR (CDCl;, 400 MHz) §:1.52(d, J= 6.4Hz, 3H, CHs), 2.31(s, 3H, PhCH3) 2.96(dd,
Ji=14.0Hz,J,=6.8Hz, 1H, PhCH), 3.27(dd, J;=14.0Hz,J,=7.2Hz, 1H, PhCH), 4.75 (m, 1H,
CHNO,), 7.03(d,J=8.0Hz, 2H, aromatic H), 7.11(d,J=8.0Hz, 2H, aromatic H).

PC-NMR (CDCls, 100 MHz) &: 18.7(CH3), 21.0(CH3), 40.8(CHy,), 84.6(CH), 128.9(2 X CH),

NO2 (2g)

129.5 (2 X CH), 132.5(C), 137.1(C).

ARGt
1-fluoro-4-(2-nitropropyl)benzene

[a]p”> =+37.7° (C 0.45, CHCl).

'H-NMR (CDCl;, 400 MHz) 5:1.55(d, J= 6.4Hz, 3H, CH3), 3.01(dd, J;=14.0Hz,J,=6.4Hz, 1H,
PhCH), 3.28(dd, J;=14.0Hz,J,=8.0Hz, 1H, PhCH), 4.74(m, 1H, CHNO,), 6.98~7.03(m,

2H,aromaticH), 7.11~7.15(m, 2H,aromatic H).
BC-NMR (CDCls, 100 MHz) 8:18.8(CHs), 40.3(CH,), 84.4(CH), 115.7(d, Jcp=21Hz , 2 X CH),

NO, (2h)

130.5(d, Jc/=8Hz , 2 X CH), 131.2(d, Jc=3Hz, C), 162.5(d, Jcr=245Hz, C).
PF-NMR (CDCl, 376.5 MHz) &: -115.0.

ALk
NO, (2i)
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1-chloro-4-(2-nitropropyl)benzene

[a]p”’ =+57.4° (C 0.5, CHCL3).

'H-NMR (CDCls, 400 MHz) 8:1.55(d, J= 6.8Hz, 3H, CHs), 2.99(dd, J,=14.0Hz,J,=6.4Hz, 1H,
PhCH), 3.28(dd, J;=14.0Hz, J,=7.6Hz, 1H, PhCH), 4.74(m, 1H, CHNO,), 7.09(d, J;=8.4Hz, 2H,
aromatic H), 7.27~7.30(m, 2H, aromatic H).

BC-NMR (CDClLs;, 100 MHz) &: 18.8(CHs), 40.4(CH,), 84.2(CH), 129.0(2 X CH), 130.3(2 X

CH), 133.5(C), 133.9(C).

Br\@\)\

1-bromo-4-(2-nitropropyl)benzene

[a]p® = +87.2° (C 0.6, CHCl5).

'H-NMR (CDCls, 400 MHz) 8:1.55(d, J= 7.2Hz, 3H, CHs), 2.98(dd, J,=14.0Hz,J,=6.4Hz, 1H,
PhCH), 3.26(dd, J;=14.0Hz,J,=8.0Hz, 1H, PhCH), 4.75 (m, 1H, CHNO), 7.03(d, J=8.0Hz, 2H,
aromatic H), 7.43(d, J=8.0Hz, 2H, aromatic H).

BC-NMR (CDCl;, 100 MHz) &: 18.8(CHs), 40.5(CH,), 84.1(CH), 121.5(C),130.6 (2 X CH),

NO22))

131.9 (2 X CH), 134.5(C).

OZN\©\)\

1-nitro-4-(2-nitropropyl)benzene

NO, (2K)

[a]p> =+30.5° (C 0.27, CHCL,).

'H-NMR (CDCl;, 400 MHz) &:1.61(d, J= 6.4Hz, 3H, CH3), 3.15(dd, J;=14.0Hz, J,=6.0Hz, 1H,
PhCH), 3.42(dd, J,=14.0Hz,J,=8.4Hz, 1H, PhCH), 4.84 (m, 1H, CHNO,), 7.35(d, J=8.8Hz, 2H,
aromatic H), 8.17(d, J=8.8Hz, 2H, aromatic H).

BC-NMR (CDCl;, 100 MHz) &: 19.1(CHz), 40.6(CH,), 83.7(CH), 124.1 (2XCH), 129.9 (2X

CH), 142.9(C), 147.4(C).
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1-chloro-2-(2-nitropropyl)benzene

NO, 7))

[a]p” =-8.1° (C 0.1, CHCl;).

'H-NMR (CDCls, 400 MHz) 8:1.59(d, J= 6.8Hz, 3H, CHs), 3.19(dd, J,=14.0Hz,J,=6.0Hz, 1H,
PhCH), 3.40(dd, J,=14.0Hz,J,=7.6Hz, 1H, PhCH), 4.92 (m, 1H, CHNO,), 7.16~7.25(m,3H,
aromatic H), 7.37~7.39(m, 1H, aromatic H).

BC-NMR (CDCl;, 100 MHz) &: 19.1(CHs), 38.9(CHy), 82.7(CH), 127.2(CH), 129.1(CH),
129.8(CH), 131.4(CH), 133.5(C), 134.1(C).

] ] J

NO, (2m)
2-(2-nitropropyl)naphthalene

[a]p® =+51.6° (C 0.5, CHCl5).

'H-NMR (CDCl;, 400 MHz) &:1.56 (d, J= 6.8Hz, 3H, CHj3), 3.15(dd, J,=14.0Hz,J,=6.8Hz, 1H,
PhCH), 3.48(dd, J,=14.0Hz,J,=7.6Hz, 1H, PhCH), 4.86(m, 1H, CHNO,), 7.27(dd, J;=8.4Hz,
J,=1.6Hz, 1H, aromatic H),7.44~7.49(m, 2H, aromatic H), 7.61(s, 1H, aromatic H), 7.77~7.82(m,
3H, aromatic H);

BC-NMR (CDCl;, 100 MHz) &: 18.9(CH3), 41.3(CH,), 84.4(CH), 126.1(CH), 126.4(CH),
126.8(CH), 127.6(CH), 127.7(CH), 127.9(CH), 128.6(CH), 132.6(C), 132.9(C), 133.5(C).

Ak

(4-nitropentyl)benzene

NO, (2n)

[a]p® =+20.8° (C 0.22, CHCL5).

'H-NMR (CDCl;, 400 MHz) &: 1.50(d, J= 6.8Hz, 3H, CHs), 1.62~1.69(m, 2H, PhCH,CH,),
1.75(m, 1H, PhCH,CH,CH), 2.02(m, 1H, PhCH,CH,CH), 2.64(t, J=7.6Hz, PhCHy), 4.56(m, 1H,
CHNOy,), 7.13~7.21(m, 3H, aromatic H), 7.26~7.29(m, 2H, aromatic H);
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BC.NMR (CDCl;, 100 MHz) 8:19.2(CHs), 27.3(CHy), 34.6(CHy), 35.1(CH,), 83.4(CH),
126.1(CH), 128.3(2 X CH), 128.5(2 X CH), 141.1(C).

Ak

(2-nitrobutyl)benzene

NO, (20)

[a]p® = +24.5° (C 0.22, CHCL,).

'H-NMR (CDCls, 400 MHz) &: 0.91(t, J= 7.2Hz, 3H, CHs), 1.76(m, 1H, CH;CH), 1.95(m, 1H,
CH;CH), 2.95(dd, J,=14.0Hz,J,=6.0Hz,1H, Ph-CH), 3.18(dd, J;=14.0Hz,J,=8.4Hz, 1H, Ph-CH),
4.55(m, 1H, CHNO,), 7.07~7.09(m, 2H, aromatic H),7.15~7.25(m, 3H, aromatic H);

BC-NMR (CDCl3, 100 MHz) 8:10.2(CH3), 26.8(CH>), 39.7(CH,), 91.4(CH), 127.4(CH), 128.8(2
X CH), 128.9(2 X CH), 134.7(C).

1-chloro-3-(2-nitrobutyl)benzene

NOz (2p)

[a]p® = +84.1° (C 0.6, CHCl5).

'H-NMR (CDCl3, 400 MHz) &: 0.99(t, J= 6.8Hz, 3H, CHs), 1.84(m, 1H, CH;CH), 2.02(m, 1H,
CH;CH), 2.99(dd, J,=14.0Hz,J,=5.6Hz,1H, Ph-CH), 3.23(dd, J;=14.0Hz, J,=8.8Hz, 1H, Ph-CH),
4.62(m, 1H, CHNO,), 7.02~7.05(m, 1H, aromatic H),7.16(s, 1H, aromatic H), 7.22~7.25(m, 2H,
aromatic H);

BC-NMR (CDCl;, 100 MHz) &: 10.2(CHs), 26.9(CH>), 39.2(CH,), 90.9(CH), 127.1(CH),
127.7(CH), 129.0(CH), 130.1(CH), 134.6(C), 137.7(C).

H300©\j\

1-methoxy-3-(2-nitrobutyl)benzene

NO2(2q)

[a]p”> = +47.6° (C 0.5, CHCL).
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'H-NMR (CDCls, 400 MHz) &: 0.92(t, J= 7.2Hz, 3H, CH3), 1.74(m, 1H, CH3CH), 1.94(m, 1H,
CH;CH), 2.92(dd, J;=14.0Hz, J,=6.0Hz, 1H, Ph-CH), 3.17(dd, J,=14.0Hz,J,=8.4Hz, 1H, Ph-
CH), 3.71(s, 3H, OCHj3), 4.56(m, 1H, CHNO,), 6.62(dd, J;=J,=2.0Hz, 1H, aromatic H), 6.66(dd,
J =7.6Hz, J,=2.0Hz, 1H, aromatic H), 6.72(dd, J;=8.0Hz, J,=2.0Hz, 1H, aromatic H), 7.14(dd,
J;=8.0Hz, J,=7.6Hz, 1H, aromatic H);

BC-NMR (CDCls, 100 MHz) &: 10.2(CHs), 26.8(CH>), 39.7(CH,), 55.2(OCHs), 91.2(CH),
112.6(CH), 114.7(CH), 121.1(CH), 129.8(CH), 137.2(C), 159.9(C).

HsCO\@\j\

1-methoxy-4-(2-nitrobutyl)benzene

NO, (2r)

[a]p® =+31.7° (C 0.5, CHCl5).

'H-NMR (CDCls, 400 MHz) 6:0.99(t, J= 7.2Hz, 3H, CHs), 1.81(m, 1H, CH;CH), 2.02(m, 1H,
CH;CH), 2.97(dd, J,;=14.4Hz,J,=5.6Hz,1H, Ph-CH), 3.19(dd, J;=14.4Hz, J,=8.4Hz, 1H, Ph-CH),
3.78(s, 3H, OCHs), 4.59(m, 1H, CHNO,), 6.84(d, J =8.4Hz, 2H, aromatic H), 7.07(d, J =8.4Hz,
2H, aromatic H);

BC.NMR (CDCl;, 100 MHz) 8:10.2(CHs3), 26.7(CH,), 38.9(CH,), 55.2(0CH3), 91.6(CH),
114.2(2 X CH), 129.9(2 X CH), 127.7(C), 158.9(C).

| .

Na
NO, (2s)

3-(2-nitropropyl)pyridine

[a]p® =-5.4° (C 0.1, CHCL).

'H-NMR (CDCls, 400 MHz) &: 1.64(d, J= 6.8Hz, 3H, CH3), 3.14(dd, J;=14.4Hz, J,=5.2Hz, 1H,
Pyridyl-CH), 3.48(dd, J,=14.4Hz, J,=8.8Hz, 1H, Pyridyl-CH), 4.82(m, 1H, CHNO,),7.49(dd,
J1=8.0Hz, J,=5.6Hz, 1H,aromatic H), 7.75(d, J=8.0Hz, 1H, aromatic H), 8.50(s, 1H, aromatic H)
8.53(d, J=5.6Hz, 1H, aromatic H);

BC-NMR (CDCl;, 100 MHz) &: 19.2(CHs), 37.5(CH,), 83.2(CH), 125.5(CH), 133.9(C),
139.6(CH), 146.6(CH), 147.8(CH).

22



J (@]
/ *

NO, Q1)

2-(2-nitropropyl)furan

[a]p”’ =+61.8° (C 0.4, CHCL).

'H-NMR (CDCl;, 400 MHz) &:1.57(d, J= 6.4Hz, 3H, CH3), 3.08(dd, J;=15.2Hz, J,=6.8Hz, 1H,
Furyl-CH), 3.48(dd, J,=15.2Hz, J,=7.2Hz, 1H, Furyl-CH), 4.85(m, 1H, CHNO,), 6.12(d,
J=3.2Hz, 1H, aromatic H), 6.29(dd, J;=3.2Hz, J,=1.6Hz, 1H,aromatic H), 7.34(d, J=1.6Hz, 1H,
aromatic H);

BC-NMR (CDCl;, 100 MHz) &: 18.8(CHs), 33.4(CH,), 81.8(CH), 108.0(CH), 110.5(CH),
142.3(CH), 149.4(C).

2-(2-nitropropyl)thiophene

NO, (2u)

[a]p”> =+79.6° (C 0.42, CHCL).

'H-NMR (CDCl;3, 400 MHz) 5:1.59(d, J= 6.4Hz, 3H, CHs), 3.25(dd, J;=15.2Hz, J,=6.4Hz, 1H,
Thienyl-CH), 3.54(dd, J,=15.2Hz, J,=7.6Hz, 1H, Thienyl-CH),4.85(m, 1H, CHNO,), 6.85(dd,
J1=3.2Hz, J,=0.8Hz, 1H,aromaticH), 6.94(dd, J,=5.6Hz, J,=3.2Hz, 1H,aromaticH), 7.20(dd,
J1=5.6Hz, J,=0.8Hz, 1H, aromaticH);

BC-NMR (CDCl;, 100 MHz) &: 18.7(CHs), 35.0(CH,), 84.2(CH), 125.0(CH), 126.8(CH),
127.2(CH), 137.1(C).
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6 Representative HPLC traces

VWD1 A, Wavelength=222 nm [LSK-KL\_SEQN__DATE__TIME_ 81001-0101.0)
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VWD1 A, Wavelength=222 nm (LSK-KL\KLOZ2(R)0001658.0)
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Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=222 nm
Peak RetTime Type Width Area Height Area
# [min] [min]l mAU *s [mAU 1 %
e R e | ====mm———e | ===mmmmmem | ===mmm—= |
1 8.793 W 0.1437 965.58356 103.55462 49.0421
2 9.164 VB 0.1524 1003,30518 100.87052 50,9579
WVWD1 A, Wavelength=222 nm (LSK-KL\20120811(8)0168.D)
mAl ] e
- Lk '
] cl NO,
2004 Enantioenriched
1&5
100 |
50 M=
0] S
2 H 5 8 10 12 14 mir
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=222 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU | %
=== | ====1 | el Bt | === |
1 8.567 VV 0.1437 2566,23975 279.01001 87.4688

2 8.904 Vv

0.1793

367.65329

29.40752 12.5312
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VWD1 A, Wavelength=222 nm (LSK-KL\KL18(R)000046.D)
mAU ] o S
175 S
150 M NO; l\‘,@”
1254 racemic 'l
100 |
75 1
50 | \
25 | k L
04 JoNJS
T T T 1 _r r T 17 T L
7.5 10 12,5 15 17.5 225
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=222 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU kg [mAU 1 %
it Bttt [====1-= | |- | === |
1 13.224 MM 0.2556 2864.64380 186.77107 49,9532
2 14.257 MM 0.2960 2870.01074 161.58247 50.0468
VWD1 A, Wavelength=222 nm (LSK-KL\_SEQN_ _DATE_ _TIME_ 29\007-0901.D)
mal o
sl A
3 H4CO NO, ]
200 Enanticenriched |
150 | |
100 8 H
50 - II K
o_:_..‘_. 1/\:)' . R
6 10 12 14 16 18 mirj
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=222 nm
Peak RetTime Type Width Area Height Area
# [min] mAU  *s [mAU ] %
el R |====1 =1 I I |
1 13.066 VV 333.04150  22.96572  6.3028

2 13.793 VB

0.2501 4950,98584 308.0€375 93.6972
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VWD 1 A, Wavelength=222 nm |LSK-KL\KL28({R)000068.D)
o o~
"'Auao__ CF3 i E
2] |1
3 FiC NO;,
20 racemic ‘ ‘|
|
|
57 A h
. L
0 N~ N S
R S S S 10 _ mie
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=222 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU 1 %
e e [====]== | | | == |
1 7.000 BV 0.1337 271.793867 31.20340 50.0781
2 7.517 VB 0.1434 270.94540 29.15437 45.9219
VWD1 A, Wavelength=222 nm (LSK-KL\20120815(2)0126.D)
- CF. =1
mAU 3
F «é?
50 . Rl
] FiC NO, | Tgb”
40 Enantioenriched ’
30 [
3 A3
o o
] 25
104 w Ir \
ol —— _,-___._‘—h'_‘/\l L/ll S [ o
T L A AL R T v
4 5 <] 7 ]
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=222 nm
Peak RetTime Type Width Area Height Area
¥ [min] [min] mAD *g [mAT 1 %
=== === |====]====== | | | it |
1 €.775 MM 0.1329 52.53727 €.58839 9.0563
2 7.190 MM 0.1549 527.58179 56.75214  90.9437
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YWD A, Wavelength=222 nm (LSK-KLKLOS8(R)C00049.0)

..... _ Ha‘-‘”m
3 |
an—: HyLU J\NU

50 racemic

25203
T=26.373

4

40

e

30

2 !\

w€ — . | — J ﬂ %\

1
1

Rrea Percent Report

Sorted Ry H Signal
Multiplier H 1.0000
Dilulion : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=ZZZ nm
Feak RetTime Typs Width Area Height Area
# [min] [min] mAT *s [mRT 1 %
e |====1 | ————= | ========]
1 25.203 BV 0.5101 2308.92G51 70.51905 49.2855
2 28,313 VB 0.5918 2375.86818 €1.9¢1747 50.7145
VWDT A, Wavelength=222 nm (LSK-KL\20120813{1)0130.D)
mAU %
120 HiCO No, fl
Enantioenriched | \
100 - |
w-
BQ_ o™
40 g |
" S
0_ S — —_—— —
S O A S T T T
10 15 20 25 30 35 40 |
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=222 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *5 [maT 1 %
e R |====1 | | | -1
1 28.112 BV 0.4649 875.57520 29.07660 11.5820
2 28.872 VB 0.6447 6684.24219 159.51347 88.4180
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VWD1 A, Wavelength=222 nm (LSK-KL'KLO7(R)000014.D)

mAl g2 g K
wi #E
4 é’- w ﬁg.
20 NO; F [ \a
1 racemic ]
] , 1
|

04— e e if e
Py e 40 50 60 70 8 %0 mi
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Use MullLiplier & DilulLion FaclLor wilh ISTDs
Signal 1: VWDl R, Wavelength=222 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mMU *5 [mAU 1 %
it Bttt it | ====== | ========- 1= =1 |
1 43.173 MM 2.2105 3€25.85449 27.33820 50.1204
2 51.314 MM Z2.7046 3€08.44141 22.23676 49.8796
VWD1 A, Wavelength=222 nm (LSK-KL\20120811(2)0098.D)
mAl F
\Q\/Ii - @-\'}@ é\ é&‘é\
5 N0, s 3
Enanticenriched H° / Vf
4
I
3_
2_
13 —_— -
' ' ! U L | oo T L ' ! T ' T T ! !
20 30 40 50 80 m
Area Percent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=222 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAD *s [mAD ] %
it Rttt [====I I | | |
1 44,719 MM 2.5830 551.23560 3.55684 37.1247
2 5l.666 MM 2.8643 933.58698 5.43223 62.8753
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VWLC1 A, Wavelength=222 nm (LSK-KL\KLO9{R)00000%.D)

mAlU 4 o2 )
. =N & ~
' A, 5 &
40+ |y
racemic J ﬁﬁ
R | 1 T
304 [ | | |
] [ [
20 | 1 II \
] | \ | |
| H | |
10 | / \
/L N
] ! \ | \
o4 o o B S N,/ N
N o [ T T T T T T T T T S S T N S T S S S TSR
20 30 40 €0 80 70
Area Percent Report
Sorted By H Sigral
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution bactor with L151Ds
Signal 1: VWDl A, Wavelength=227 nm
Peak RetTime Type Width Area Height Area
4 [min] [min] mAD *s [mAU 1 %
| | | | |
1 55.339 MM 3.1340 9200.13104 53.10044 50.1433
2 70.014 MM 3.73203 9931.085957 44.37114  45.8567

VWD1 A Wavelength=222 nm (LSK-KL\20120811(3)0029.D)

mAlL 4 Cl &
: \ti:lxuji éi
30 : NO; .'I- ;&e@ g

28 Enantioenriched [

{ |

20 ] P

3 [ i

| 1

3
%0
%

)

T ,/\\_TL/

o — —
T T T T T
20 30 40 50 60 70 &0 miry
Area Percent Heport
Scrted By H Signal
Multiolier H 1.0000
Dilution H l.0000

Use Multiplier & Dilution Factor wita I3TDs

Signal 1: VWDl A, Wavelength—222 nm

Peak RelTime Types WLdLh Area Helght Ar=a
t [min] [min] mAU ke [maU 1 %
=== == |====|======= | === | === | ======== |
1 ©0.230 MM 3.3304 73z.72821 3.66685 7.6627
2 70.928 MM 4.0432 8829.58887 36.39711 92.3373
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VWD A, Wavelength=222 nn (LSK-KLIKL 1 3(R)000009.D)

mAl a Y
60 Bre_ =~ § _ﬂ_“::b-
50 N, | L
|
40 racemic I |
[ |I \
[ \
30 | 1 | i
| |
] I. | \
20 [ [
| \ H \
4 f \ / i
1o 1 4 / \\
| \ /
0] o e N .
T T - — T - - T T - T T - T T T T T -
20 40 G0 00 100 120 il
Rrea Percent Report
Sorted By : Signal
Multiplier 3 1.C0C0
Dilution [ 1.0000
Tee Mulliplier & Dilulion FeeLor wilh TSThs
Signal 1: VWD1 A, Wavelength=r27 mm
Pecak RetTime Type Width Mrca Height Arca
# fminj fminy] mald s [mali 1 B
———=|mm—— [==== | mm————— [ | e
1 7.058 MM 4.5957 1.7€723e4 €4.81572 49.9615
2950477 MM 5.7768 1.769%Bed £7.643174  50.0385
VWD1 A, Wavelength=222 nm (LSK-KL'20120811(5)0103.0)
mAl @ o
] g &
] W R
40 !.' é’@_‘b'
304 [
] | }
1 | |
20 B '190? II |
] 5 S [
10-] ;\ N f \
] f\ ;; f \
o — I S \——,__ - _ |
b T T T 1 T T T T T T T T T T T T T T T T
20 40 80 80 100 120 mi
Area Percent Report
Scrted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A&, Wavelength=222 nm
Pzak RetTime Type Width Area Height Aresa
S [min] [min] mAU *s [mAU ] %
———|w————— |====I | | | -

3.04909 6.80329
49.50137  33.19M

1 72.437 MM 3.3€87 1020.53760
2 ABT7.68% MM 4.7021 1.3%600e4
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YWD A, Wavelength=222 nm (LSK-KLWKLT7(R)000081.0)
mAU & 5
g § %
100 - | i
_ ’Q’U‘ND‘ TT [y
. I
80— racemic (l [l
| [
80~ '
N |1 n
40— [
- | 1
20 | | | !I
o
0_ — —————— - - o
L L o o e AL S S e s e s e e e e e e e AL B m s e | T
15 20 25 30 35 40 45 a0 miy
Arca crcent Roport
Sorted By H Signal
ltiplier B 1.0000
nilulion : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=222 nm
Pzak RetTime Type Width Area Neight Area
4 [min] [min] mAU kg [maTT 1 %
——————————— |====1 I |- | === [
1 33.391 BV 0.5761 4102.0712% 111.15634 49.9969
7 36.R97 BR 0.6533 4102.57861 GR.21933  50.0031
VWD1 A, Wavelength=222 nm (LEK-KL\20120817(3)0163.0)
mAl ] UsN g
25 O\,Lm _'
204 Enantioenriched [
Il
: (I
154 |
3 [
104 i | .
] [ s
5] [ g
] [ N\
g: e — —— oS A —
—r——T—T —T— —T— T T —TT —r —T T T
10 15 20 25 30 35 40 45 mir
Arca DPercent Report
Sorted By : Signal
Multiplier H 1.C000
Dilution H 1.C030
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=22Z nm
Peak RetTimes Type Width Area Height Area
¥ [min] [min] mad kg [mAaL 1 %
it Bttt [====1 | | === ==
1 36.319% BH 0.7021 1219.15569 27.12806 8i.7H66
2 40.4&7 BB 0.7230 202.04327 4.1550%7 14.2134
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VWD1 A, Wavelength=222 nm (LSK-KL\KLZ1(R)000053.0)

" :
200 NO

racemic

EE— )

2

3
L
—

JE—

==12.498

u—f _— \-J

14 16 18 mir|
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=222 nm
Peak RetTime Type Width Area Height Area
¥ [min] [min] mAD *s [mAU 1 %
=== ====—-- | ====]== | | | |
1 11.393 w 0.2065 3135.80078 233.04440 49.9651
2 12.498 VB 0.2359% 3140.17627 204.50484 50.0349
VWD1 A, Wavelength=222 nm (LSK-KL\20120813(8)0131.0)
mal ] g N
] N T‘? .
2000 Enantioenriched ||
] |
1500 ‘
] |
1000 J'?‘)\‘.\r"
1 (]
b e
5003 :vsj l 0
[ — . ;ﬂ\' k_ J ‘\.
0 é 1IIJ ' I I 1I5 ' I EIO mirg
Area Percent Report
Sorted By B Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=222 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU  *s [mAUT 1 %
s mm————— |====1== | ====| =|==—————- I
1 11.193 MM 0.2159 3951.72144 305.11908 7.4740
2 12.243 MM 0.3031 4.89211ed 2689.92993 92.5260
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VWD1 A, Wavelength=222 nm (LSK-KLIKL31(R)000072.0)
mAl ] $ o
IQBL 2
7 o NO; T
60 racemic h
. ||
a0 . [
S [ |.
104 l[ \J |
o L -
I R T 12 14 ) 15 18 Imi_rl
Area Percent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 A, Wavelength=222 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *5 [mAU ] %
e mm————— |====1= | el i Bttt |
1 10.325 BV 0.1791 B888.96930 Te.60941 49.9515
2 11.012 VB 0.2013 890.69470 67.81270 50.0485
VWD1 A, Wavelength=222 nm (LSK-KL'20120815(5)0127.0)
mALl o A
i »50(@\1 «01\
1504 NO; 4
Enantioenriched i‘éeb'
125
a°
1004 o L‘?
75 8 s
b=
50 A I]"| |
25 ’\ J\J \
P A A A
0 25 5 75 10 125 15 17.5 mir
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=222 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s5 [mRU | %
=== |==== === | === | === | === |
1 11.368 MM 0.2728 810.49298 49.52109 22.6352
2 12.238 MM 0.2586 2770.17456 178.54398 77.3648
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VIWD1 A, Wavelength=222 nm (LSK-KLIKL22(R)00C170.0)
mal 1 o o
3 Q\/L ¥ 3
1204 ~ NOg ][ T
1 racemic |
100 ‘ “
|
&0 i
40 ’ ”
20-: I |r |I -
04 P . LWL AN
. Vo e . |
0 2 4 -3 8 10 16 min
Erea Fercent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution : 1.0000
UIse Multiplier & Dilution Factar with TSTNs
Signal 1: VWDl A, Wavelenglh=222 nm
Paal DatTima Tuna WiAd+h Draa Haimht Lraa
Peak RetTime Type idrl Rrea Height Area
t [min] [min] mAU kg [mAl 1 %
el Il | === | === | ====—=—= |
1 7.772 VW 0.129¢ 1187.38208 142.02644 50.0085
2 8.438 wv 0.1412 118€.%3323 130.36206 49.9905
VWD A Wavelength=222 nm (LSK-KL\20120825(1)0172.0)
mAlU o3
E 7 o . ;”E
= —
175 NO, |
1804 Enantioenriched
125
100
75
£0 ] ©
25 7 o
0 -
1 1 | N | 1 N 1 | N
C 2 4 <] ] 12 14 min
Area Percent Report
Sorted By i Signal
Multiplier H 1.0000
Dilutivn H 1.0000
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=22Z nm
Feak Het'lime ‘I'ype Wwidth Area Height Area
# [min] (min] mal *g [mAD ] %

1 7.883 VW

2 B8.576 VV 0.1487 57.91647 5.86507

0.1308 1750.20386 203.78861 96.796¢2

3.2031
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g B
A
e
H ..‘@.
Il
% ! I‘.
2 it
10 ! I|J
k i
— R S — \t_"ﬁ_ S—— R
— 7T —
2 4 [3 8 10 12 14 min
Area Percent EReport
Sorted By : Signal
Multiplier H 1.0000
nilurion : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=222 nm
NMoal BotTime Tyno wWidth Arca Hoioht Arco
Pcak RetTime Type Width Arca Hoight Arca
B [min] [min] mAU  *s [mRU ] %
el |====1- | el | ——————--
1 2.204 MM 0.1448 0539.63837 £€2.1099% 50,2144
2 4,608 MM 0.1914 535.02948% LELOG0245 49, ELe
VIWD1 A Wavelength=222 nm (LSK-KL\20120922(4)0027.D)
mAlU = )
B o
we (AUk P
: = !
300 T NO2 ‘Fﬁ
250 _ Enantioenriched
= y\
150
: | &
100 - \ o ,(Q‘-‘
- B
: ] Y AN
0 AT
0 2 4 e 8 10 12 14 min
Erea Percant Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelenglh=222 nm
Peak FetTime Type Width Area Eeight Area
# [min] [min] mAU *g [mAU | %

e |====1 -=]==- |===mmmmmee | =mmmmmmn [
1 5.206 MM 0.1446 3341.62720 385.06250 96.1520
2 8.603 MM 0.1%63 133.73155 14.26393 3.8480
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VYWD1 A, Wavelength=222 nm (LSK-KLIRACACAFTM0O00007 D)
mAU 3 5 ©
1 P —
1753 = NHAG | |
E [ |
153 Racemic [ |
12,53 P |
P | | |
0 o |
757 [ |
5 ] | \ |
25 ] ! \ / \
I — IV N N
10 15 20 25 30 35 mir]
Area Fercsnt Report
Sortad By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multinlier & NDilution Facteor with T3Ths
Signal 1: VWDl A, Wavelength=222 nm
Peak RetTime Type Width Area Height BArea
¥ [min] [min] mAU s ‘mAU 1 %
e Ea Il B |=mmmmmmmme |===mmmmmmm [ mmmm e |
1 28.137 BB 1.0806 1393.45105 20.07576 50.525E
2 33.863 BB 0.9618 1364.46399 21.972€5 49.474¢%
VWD A, Wavelength=222 nm (LSK-KL\ACAFTM000006.D)
mAU 1] ©
] 2 g oF
504 N
1 = NHAG M 2,,5,5?‘
40 Enantioenriched |‘ YS
4 |
] [
30 (|
] |
] I 43
20 o s
; | g o
10 ‘,‘ \ ?.}?s@@
1 | \ a)
i+ J A v — S
T T T T T T T T T T i T T T
10 20 30 40 50 min|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Diluticn : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal VWDl A, Wavelength=ZZ2 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *3 [mAU 1 %
R B | ————- |~ - |- |- |
28.292 MM 1.2821 4409.45898 57.32087 91.6155
2 34.647 MM 1.0602 403.54724 ©€.34377 8.3845
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FIDT A, Froni Signa (LSK-KDACAFTMRACD00021.D)

pA ] |
70 | “
=y
a0 NHAG
504 ©
o £e
7 o ¥
~
304 | ﬁ
” ”
2 | |
_J !
104 - - B
0 : o v . v v : — : I
0 10 20 30 40 o0 G0 i
Area TCercent Report
Sorted By : 3ignal
Multiplier : 1.0000
Diluticn 1.0000
iple Anounl : l.a0000 [ng/ull (nol used in calc.)
Use Multiplier & Dilution Factcr with ISTDs
Signal 1: FIDl1 A, Front Signal
Peak Het'ime 'l'ype Width Area Height Area
# [min] [min] [pA*s] [pR] %
I | I I I I
1 42.9/5 BB 0.3391 656.50165 22.85061 50.09132
2 44.915 BB 0.3090 654.10791 24.89105 49.908368
FID1 A, Front Signal (LSK-KL\ACAFTMRACD00022.D)
PA A
70 “ ¢&
. * <
= NHAC g *
65U @
Enantioenriched K
50 |
|
40 |
30 ‘| &
o
3
20 s dé\
=
|\ I‘ |‘ I\
10 L S P L
0+ T T T T T
0 10 20 30 40 50 60 min|
Area Peaercent Report
Sorted By H Signal
Multiplier 1.0000
Dilution L.0000
Samnle Amount .on0o000 [ng/ul] (not. usad in cala.)

1
Usze Multiplier & Dilution Factor with IS3TDs

Signal 1: FIDL A, Front Sigral
Peak RetTime Type Width Area deight Br=a
# [min] [min] [PR*3] [PA] %
I [ | [ == |
1 43,224 MM 0.5570 1521.86682
2 44.872 MM 0.3945 128.52672
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7 NMR spectra

7.1 NMR spectra of a,p-Disubstituted Nitroalkenes

7.2 NMR spectra of a-chiral nitroalkanes

40



KLO1
PROTON CDC13 {E:\NMR Data} skl 28
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KLO1

Cl13CPD CDC13 {E:\NMR Data} skl 28
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KLO2
PROTON CDC13
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5

1
20110629
18.06
spect
5 mm PABBO BB-
zg30
65536
CDC13
64
2
8223.685 Hz
0.125483 Hz
3.9846387 sec
181
60.800 usec
6.50 usec
302.4 K
1.00000000 sec

31. 17179108 W
400.1324710 MHz
32768
400.1300087 MHz
EM
0
0.30 Hz
0
1.00
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——148.83
134.97
134.25
131.85
130.19
129.87
129.62
127.95

Sk

C

NO,

14.00

160 150 140 130 120 110 100 90

80

70

60

50

40

30

20

10

ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Jun29-2011
6

1

20110701
5.10

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

303.9
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127661
EM

0

1.00

0

1.40

Hz



KL16
PROTON CDC13 {E:\NMR Data} skl 28

— AT OO0 N O 9]
O SO NNO OO [ee] o~
— MO A O N N N
O MM MmN OO O OO oY O [e'e} <
©® NENEN©06000w = N NAME Jul22e2012
‘ \\k\\% EXPNO 3
PROCNO 1
Date 20120722
N()2 Time 18.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 44
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 45.2
DW 60.800 usec
DE 6.50 usec
TE 300.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300072 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
y )

R D D R U L A I R I R
95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 1.5 1.0 ppm
N~ - (< o ~

] I L S °’.
ol I« |& ] o
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115.51
115.39
14.02

NAME

EXPNO

PROCNO

Date

Time

INSTRUM

PROBHD
@) NO, PULPROG

- N D

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DW

—159.80
—147.98
—122.26
——55.34

ad
-
N

CPDPRG2
NUC2
PCPD2

180 160 140 120 100 80 60 40 20 ppm

Jul22-2012
5

1

20120722
19.37
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

302.4
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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[Q\I\elaTo} ™ ™M O
o O O) ~ [e)Ne)
O M 1N e} )
O O o N < <
© >~ r~ NN NAME Jul28-2012
‘ \/ ‘ v EXPNO 11
PROCNO 1
Date 20120729
F.C NO Time 10.57
3 X 2 INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
CF3 NS 32
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 228
DW 60.800 usec
DE 6.50 usec
TE 301.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300069 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Y l ijh 1 J A

85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm



KL28
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——150.47
134.68
133.09
132.75
132.41
132.08
129.86
129.43
129.40
124.20
123.22
123.19
123.15
123.11
121.49

I NA

Joldd

13.83

NAME
EXPNO
\V/
Date
Time
F3C N N02 INSTRUM
PROBHD
PULPROG
D
SOLVENT
CF3 NS
DS
SWH
FIDRES
AQ
RG
DW

CPDPRG2
NUC2
PCPD2

ek .

170 160 150 140 130 120 110 100 90

80 70 60 50 40 30 20 10 ppm

Jul28-2012
14

1

20120729
12.40
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

2
24038.461
0.366798
1.3631988
2050
20.800
6.50

302.5
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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-63.16

NAME
EXPNO
N NO, PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
CF3 o
SOLVENT
NS
DS
SWH
FIDRES
AQ
RG
DW

FiC

CPDPRG2
NUC2
PCPD2
PL2

T ' T ' T ' T ' T ' T ' T ' T ' T ' T '
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

Jul28-2012
13

1

20120729
11.39
spect

5 mm PABBO BB-
zgdc60
131072
CDC13

128

4
93750.000
0.715256
0.6991007
512

5.333

6.50

302.3
3.00000000
0.03000000

18.23
31.17179108
0.29563907
400.1316005
65536
376.4983660
EM

0

0.87

0

1.00

Hz
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PROTON CDC13 {E:

——8.0606

__—3.9370
=~ 3.9154

NO,

S

2.4910

)

s

NAME

EXPNO
PROCNO
Date

Time

INSTRUM
PROBHD
PULPROG

TD

SOLVENT

NS
DS
SWH

FIDRES

AQ
RG
DW

R R D
95 9.0 85 80 75 7.0 6.5

(=2}
(=2}

=

[ =
[=1[=}

-~

©|0
e
ol

L T U I N B
6.0 55 50 45 40 35 3.0 25 20 15 1.0

o
o

]

ppm

Jull7-2012
13

1
20120718
9.46
spect

5 mm PABBO BB-

zg30
65536
CDC13

44

2
8223.685
0.125483
3.9846387
287
60.800
6.50
303.6
1.00000000

-2.00
31.17179108
400.1324710

32768
400.1300072

EM

0
0.30
0
1.00

Hz
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Cl3CPD CDC13 {E:\NMR

—150.86
——149.20
——145.99
—133.73

_—125.07
T™—123.99

If

Data}

—113.22
——111.36

skl 44

NAME

EXPNO
\‘ / v PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
O NO, SOLVENT
NS
- DS
SWH
O FIDRES
AQ
RG
DW

14.13

CPDPRG2
NUC2
PCPD2

160 150 140 130 120 110 100 90

80 70 60 50 40 30 20 10 ppm

Jull7-2012
9

1

20120718
0.00

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

2048

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

306.2
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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PROTON CDC13 {E:\NMR Data} skl 14

NO,
l U pi A |
A B D L B L L L D R D D D I e e B
90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 1.5 1.0 ppm
3 g |s s 3
- N N o™ ™

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

Julle-2012
11

1

20120716
21.07
spect

5 mm PABBO BB-
zg30

65536
CDC13

44

2

8223.685
0.125483
3.9846387
161

60.800
6.50

304.6
1.00000000

-2.00
31.17179108
400.1324710

32768
400.1300089

EM

0
0.30
0
1.00

Hz
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
D
NO, SOLVENT

NS

DS

SWH

\\() FIDRES
AQ
RG
DW

—161.13
—145.77
_—133.52
—/—132.05
—124.76
—114.50
76.71
——55.41
—14.07

CPDPRG2
NUC2
PCPD2

180 160 140 120 100 80 60 40 20 ppm

Julle-2012
13

1

20120716
22.38
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

306.3
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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PROTON CDC13

8.0479
7.4516
7.4467
7.4383
7.4342

~_—7.2605

{E:\NMR Data} skl 15

7.4300
7.4215
7.4168
7.1822
7.1749
7.1696
7.1576
7.1535
7.1489
7.1370
7.1319

=

NO,

2.4443
2.4426

<

A

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

|

9

8 7 6

o} Q| |©
(=2} ol o

o ol o

5 4

1 ppm

Julle-2012
14

1

20120716
22.47
spect

5 mm PABBO BB-
zg30

65536
CDC13

44

2

8223.685
0.125483
3.9846387
406

60.800
6.50

304.9
1.00000000

-2.00
31.17179108
400.1324710

32768
400.1300096

EM

0
0.30
0
1.00

Hz
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—164.73
—162.22

£
~
<

—147.63
132.38
132.07
131.98
128.61
128.58
116.33
116.12

NO,

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

—13.97

CPDPRG2
NUC2
PCPD2

180 160 140 120

80

Julle-2012
16
1
20120717
1.47
spect
5 mm PABBO BB-
zgpg30
65536
CDC13
2048
4
24038.461 Hz
0.366798 Hz
1.3631988 sec
2050
20.800 usec
6.50 usec
306.1 K
2.00000000 sec
0.03000000 sec

0.29563907 W
0.24760634 W
400.1316005 MHz

32768
100.6127643 MHz
EM
0
1.00 Hz
0
1.40
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NAME

NO2 EXPNO
PROCNO
Date
Time

F INSTRUM

PROBHD

PULPROG

D

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DW

-109.41
Y

CPDPRG2
NUC2
PCPD2
PL2

0 -20 -40 -60 -80 -100 -120 140 -160 -180 -200 ppm

Julle-2012
17

1

20120717
10.05
spect

5 mm PABBO BB-
zgdc60
131072
CDC13

128

4
93750.000
0.715256
0.6991007
1030

5.333

6.50

304.7
3.00000000
0.03000000

18.23
31.17179108
0.29563907
400.1316005
65536
376.4983660
EM

0

0.87

0

1.00

Hz
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<
o
N
o
[¢e)

N\

7.4444
7.4397
7.4279
7.4230
7.3783

3570

7

M

2.4355
2.4334

NAME
EXPNO
PROCNO
Date
Time

Cl INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

NO,

—

i l

o

8.5 8.0

e
7. 7

o w0
el
ol

0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm

(=
o

]

Jull7-2012
10

1

20120718
0.08

spect

5 mm PABBO BB-
zg30

65536
CDC13

44

2

8223.685
0.125483
3.9846387
228

60.800
6.50

304.8
1.00000000

-2.00
31.17179108
400.1324710

32768
400.1300086

EM

0
0.30
0
1.00

Hz
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< O < N O
— O~ 0N < N O ~
. ™ O~ (o)}
[e0) O N—OO .
< Mmoo« ~ -~ 0 ™
o IR Y o NAME Jull7-2012
I\ V :
PROCNO 1
Date 20120718
Time 3.07
AN NO> INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
Cl D 65536
SOLVENT CDC13
NS 2048
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 306.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 8.50 usec
PL1 1.00 dB
PL1W 75.02186584 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 18.23 dB
PL13 19.00 dB
PL2W 31.17179108 W
PL12W 0.29563907 W
PL13W 0.24760634 W
SFO2 400.1316005 MHz
ST 32768
SFE 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

180 160 140 120 100 80 60 40 20 0 ppm



KL12
PROTON CDC13 {E:\NMR Data} skl 44

~ OoNMO Qe

e} [TolTolNe)RNe)) [Q\INeo)

™ oM~ 0™ o

o ™M M NN < N

® N e INEN

‘ \sé/J \/ NAME Jull9-2012
EXPNO 14

AN NO2 PROCNO 1

Date 20120720
Time 10.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 45.2
DW 60.800 usec
DE 6.50 usec
TE 301.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300141 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

)

90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm
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{E:\NMR Data} skl 44

AW \/ |
' T ' T ' T ' T T T T ' T T
160 140 120 100 80 60 40 20 ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Jull9-2012
10

1

20120720
5.52

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

2048

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

303.5
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6128736
EM

0

1.00

0

1.40

Hz
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{E:\NMR Data}

2871
2632

NN

8.0011
7.6085
7.6025
7.5980
7.5860
7.5813
7.5753
7.3133
7.3081

7
7

skl 45

Br

NO,

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

0.98
0
0

Jull9-2012
11

1

20120720
6.01

spect

5 mm PABBO BB-
zg30

65536
CDC13

44

2

8223.685
0.125483
3.9846387
256

60.800
6.50

302.1
1.00000000

-2.00
31.17179108
400.1324710

32768
400.1300086

EM

0
0.30
0
1.00

Hz



KL13 (R)
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NAME

EXPNO
\\L/ PROCNO
Date

Time
INSTRUM
PROBHD
NO; PULPROG
D
SOLVENT
Br NS
DS
SWH
FIDRES
AQ
RG
DW

131.41

—148.19
132.20
132.18
14.00

s
~

131.34
—124.36

CPDPRG2
NUC2
PCPD2

T ' T ' T ' T ' T ' T ' T ' T ' T ' T
180 160 140 120 100 80 60 40 20 ppm

Aug02-2012
3

1

20120803
2.46

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

2
24038.461
0.366798
1.3631988
2050
20.800
6.50

303.3
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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PROTON CDC13 {E:\

Z

MR Data} skl 3

AN <0 o~ N ~
< N M — o O ©
™M — O N O - e}
Mmoo O N <
wo® N ~
NAME Jul21-2012
VIV ;
PROCNO 1
N NO, Date 20120721
Time 21.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
O2N PULPROG zg30
TD 65536
SOLVENT CDC13
NS 44
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 228
DW 60.800 usec
DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
o .

L L A A L A N N H B B
95 9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 2.0 1.5 1.0 0.5 ppm
S8 |8 e

alel o “
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77.3604
77.0429
76.7250
14.0432

NAME

EXPNO

PROCNO

NO, bate_
Time
INSTRUM
PROBHD

O5N PULPROG

D

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DW

——150.2645
——148.1604
——138.8692

130.7325
130.5243
——124.0532

i
N

CPDPRG2
NUC2
PCPD2

160 140 120 100 80 60 40 20 ppm

Jul21-2012
9

1

20120722
2.10

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

301.6
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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8.1651
7.4930
7.4860
7.4783
7.4676
7.4639
7.4577
7.3865
7.3784
7.3757
7.3704
7.3660
7.3579
7.3522
7.3416
7.3357

e

Cl

NO,

v

5

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

9.0 85 80 7.5 7.0 65 6.0 55 50 45

%) olo
Q o
o |

40 35 30 25 20 1.5 1.0 0.5 ppm

o
o

]

Jull8-2012
1

1
20120718
17.14
spect

5 mm PABBO BB-
zg30
65536
CDC13

44

2
8223.685
0.125483
3.9846387

31. 17179108
400.1324710
32768
400.1300051
EM

0

0.30

0

1.00

Hz
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[ee] nr-OWMmMm—HO WO
N ~ NN OO — O O ~
. < (o]
[e)] T —H O O O OO .
= OO0 N T ™ NAME Jullg8-2012
EXPNO 4
N\ v !
Date 20120718
Time 20.16
INSTRUM spect
Cl PROBHD 5 mm PABBO BB-
NO PULPROG zgpg30
2 2 TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 306.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 8.50 usec
PL1 1.00 dB
PL1W 75.02186584 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 18.23 dB
PL13 19.00 dB
PL2W 31.17179108 W
PL12W 0.29563907 W
PL13W 0.24760634 W
SFO2 400.1316005 MHz
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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8.1726
7.8611
7.8390
7.8199
7.5514
7.5388
7.5333
7.5241
7.5149
7.5098
7.4965
7.4925
7.4600
7.4565

{E

\NMR Data}

7.4386
7.4355

skl 44

l N0

2.4780

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

Jul24-2012
4

1

20120725
1.15

spect

5 mm PABBO BB-
zg30

65536
CDC13

44

2

8223.685
0.125483
3.9846387

-2.00
31.17179108
400.1324710

32768
400.1300262

EM

0
0.30
0
1.00

Hz
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—147.82
133.66
133.63
133.06
130.61
129.86
128.67
128.51
127.81
127.68
126.97
126.38

l N0

14.16

170 160 150 140 130 120 110 100 90

80

70

60

50

40

30

20

10

ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Jul24-2012
6

1

20120725
4.15

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

2048

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

303.8
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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D HMSO A A NO A~ MONS N NONO
HOWWWHONNOWOOTLW AL AL WO
HOOOO N ANN—A A0S0 FNNO
MOOONNNNNNNNNNAAAAAAAAAA
[ O e ol o o o o o el S O L L R

7.1055
2.8190
2.8004
2.7816
2.5571
2.5386
2.5370
2.5191
2.4998
2.0292
2.0269

NAME
\\\ \\// \/ EXPNO

PROCNO
NO, Date_

Time

INSTRUM

PROBHD

PULPROG

TD

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DW

[ .

85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

—[([©O|—]|O 0| (e [=
NQfMmv < | e
N[~ ||~ AN| [N ™

Aug07-2012
4

1

20120807
17.37
spect

5 mm PABBO BB-
zg30

65536
CDC13

32

2

8223.685
0.125483
3.9846387

-2.00
31.17179108
400.1324710

32768
400.1300208

EM

0
0.30
0
1.00

Hz
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——148.23
—140.09
——134.80

NO,

——34.36

—29.93

12.36

160 150 140 130 120 110 100 90

80

70

60

50

40

30

20

10 ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Aug07-2012
7

1

20120808
7.30

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

2
24038.461
0.366798
1.3631988
2050
20.800
6.50

305.2
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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8.0009
7.4660
7.4550
7.4519
7.4494
7.4443

o

~

<

[ee]

o NAME

] /
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG

Z>No =

2 SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DW

0.97

5.07

2.00
0

Augl0-2012
8

1

20120811
15.08
spect

5 mm PABBO BB-
zg30

65536
CDC13

16

2

8223.685
0.125483
3.9846387
50.8
60.800
6.50

303.5
1.00000000

-2.00
31.17179108
400.1324710

32768
400.1300127

EM

0
0.30
0
1.00

Hz
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NAME

EXPNO

PROCNO

Date

Time

INSTRUM

PROBHD

PULPROG

_ TD

SOLVENT

NO, NS

DS

SWH

FIDRES

AQ

RG

DW

——153.40
133.02
132.41
129.61
128.99

L

_—129.95

X
e
o

—20.72
—12.46

CPDPRG2
NUC2
PCPD2

180 160 140 120 100 80 60 40 20 ppm

Augl0-2012
3

1

20120811
3.31

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

2
24038.461
0.366798
1.3631988
2050
20.800
6.50

305.3
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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55 50 45 40 35 3.0 25 20 1.5

85 80 75 7.0 6.5 6.0
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(=3 N~
o o

o ]

NAME Augll-2012
EXPNO 6
PROCNO 1
Date 20120812
Time 3.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 32
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 128
DW 60.800 usec
DE 6.50 usec
TE 304.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300078 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

1.0 ppm
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N\ \% |
cl NO,
I ! I ! I ! I ! I I I I I I
180 160 140 120 100 80 60 40 20 ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Augll-2012
8

1

20120812
5.02

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

2
24038.461
0.366798
1.3631988
2050
20.800
6.50

305.4
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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SRR eNTNR552n 2 3323 g BRUKER

oW A0~ OV MmM ™ o~ 0N < o~

MMM AN OO OOy oy oy oy o) [e0) 0O 00 0O AN AN N

F e NN~ O W00 W0 o NEENEY o

\ k¢>§§§$:§§ké222;;LJ \\xz// \\L/ NAME Augll-2012
EXPNO 9
PROCNO 1
Date 20120812
Time 5.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CcDC13

~ N()Z NS 64

DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
o} 3.9846387 sec
RG 287
DW 60.800 usec
DE 6.50 usec
TE 303.9 K
D1 1.00000000 sec
TDO 1
—=—————-— CHANNEL fl ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

i L, L

9.5 9.0 85 8.0

© N~ (o
Q el e
o < |l

~
(=]

o

o
o

o

75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

[=2]
o
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

~ = SWH
o NO, FIDRES

AQ
RG
DW

—159.87
——153.61
——130.00
—121.88

__—115.45
=~—115.10

<
[e))
N
™
—

77.00
76.68
——55.33
—20.79
—12.48

[e))
o)
™
™
—

CPDPRG2
NUC2
PCPD2

180 160 140 120 100 80 60 40 20 ppm

Augll-2012
11

1

20120812
7.42

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

2048

2
24038.461
0.366798
1.3631988
2050
20.800
6.50

305.2
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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— oM~ MOom ™ omn o v N~ N
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=~ NEN o ™ INENENEN —
NAME Augl3-2012
A Y v :
PROCNO 1
Date 20120813
Time 19.52
INSTRUM spect
O PROBHD 5 mm PABBO BB-
-~ PULPROG 2930
TD 65536
P SOLVENT CDC13
NO, NS 44
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 57
DW 60.800 usec
DE 6.50 usec
TE 301.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300067 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

A N .

L L L U U U U L L N I A I
90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

o o o (2 o <
(=] o o o o o

=) ol ] o ]



KL32

Cl13CPD CDC13 {E:\NMR Data} skl 27
| Vol \/ | |
-
150 1&0 1#0 | 150 160 85 éo JO 25 pp&]

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Augl3-2012
7

1

20120813
21.24
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

304.2
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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8.7075
8.6645
8.6582
8.6529
8.0431
7.8136
7.8102
7.7937
7.4586
7.4564
7.4464
7.4435
7.4412
7.4267
2.4736
2.4706

NAME

N()Z \/ EXPNO
| PROCNO

_— Date_
N Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
DS
SWH
FIDRES
AQ
RG
DW

<
/
%
/
/

9 8 7 6 5 4 3 2 1 ppm
T
~ | =] |+ (ye]

Jul25-2012
8

1

20120726
9.03

spect

5 mm PABBO BB-
zg30

65536
CDC13

32

2

8223.685
0.125483
3.9846387
45.2
60.800
6.50

301.2
1.00000000

-2.00
31.17179108
400.1324710

32768
400.1299640

EM

0
0.30
0
1.00

Hz
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150.56
150.49
149.21
——136.58
_——129.74
—T™—128.49
—123.56
13.91

NAME
\\b/ EXPNO
PROCNO

N()2 Date

Time
| INSTRUM
— PROBHD

N PULPROG

TD

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DW

CPDPRG2
NUC2
PCPD2

160 140 120 100 80 60 40 20 0 ppm

Jul25-2012
7

1

20120726
4.02

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

2048

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

303.6
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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oS w bom®o 3o 2
283 293838 5 BRUKER
NN © OOV W W6 o~
\ \/ \A \i/b/ NAME Jul25-2012
O AN NO, EXPNO 9
/ PROCNO 1
\ Date 20120726
Time 9.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 32
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 40.3
DW 60.800 usec
DE 6.50 usec
TE 301.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SFE 400.1299933 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L L A U A L N L N B B
90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 pp

N(© - o
[=21(=) [=21K] o

olo ~lle ]



KL22
C1l3CPD CDC13 {E:\NMR Data} skl 44

[¢e)
N
Ne)
<
—

__—147.96
T—144.42
_——120.54
——119.18
—112.87

13.90

160 150 140 130 120 110 100 90

80

70
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20

10

ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Jul25-2012
5

1

20120726
0.58

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

2048

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

303.9
2.00000000
0.03000000

75.02186584
100.6228298

CHANNEL f2 ====

waltzl6

1H

90.00

-2.00

18.23

19.00
31.17179108
0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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NAME
EXPNO

N\ roci

Time
NO, INSTRUM

\ / PROBHD
PULPROG

TD

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DW

—8.2958
7.6496
7.6369
7.4380
7.4290
7.2607
7.2016
7.1922
7.1890
7.1796
2.5576

Sep21-2012
10

1

20120922
6.25

spect

5 mm PABBO BB-
zg30

65536
CDC13

32

2

8223.685
0.125483
3.9846387
322

60.800
6.50

302.2
1.00000000

-2.00
31.17179108
400.1324710

32768
400.1300095

EM

0
0.30
0
1.00

Hz
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© ~r~ 0O~
< [Q\INC RN QN I ] O < N L
- o< w e “en o NAME Sep21-2012
3 335093 RS 3 EXPNO 12
PROCNO 1
T \/
Time 7.57
S N NO, INSTRUM spect
PROBHD 5 mm PABBO BB-
\ | PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
o} 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 303.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 8.50 usec
PL1 1.00 dB
PL1W 75.02186584 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 18.23 dB
PL13 19.00 dB
PL2W 31.17179108 W
PL12W 0.29563907 W
PL13W 0.24760634 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127668 MHz
WDW EM
SSB 0
N | . LB 1.00 Hz
GB 0
PC 1.40

160 150 140 130 120 110 100 90 &80 70 60 50 40 30 20 10 ppm



KLO1 REDUCTION

PROTON CDC13 {E:\NMR Data} 28

O T AN R OQON M ¥ @ ~Noo®o sooromnaa BRUKER
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MO MOONNNNNNNNNNNNN A AAAA O~~~ ™M ™M N [@ e o))

LS e e e i e e e B U ) A A A O S S ARSI M moM ™M N N

NAME Jun29-2011

e\ ——" N\ Beo :
PROCNO 1
Date 20110629
Time 16.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 64
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 57
DW 60.800 usec
DE 6.50 usec
TE 301.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300206 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L e
R D D e I I I I L B
85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm

0

(=3[} [<2] Q| [
S ] el e )
™| o - - (32}

0
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——135.58
128.99

——84.43

* _NO,

41.17

18.79

160 150 140 130 120

110 100 90

80
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60
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20

10 ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Jun30-2011
3

1

20110701
19.39
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

304.2
2.00000000
0.03000000

75.02186584
100.6228298

CHANNEL f2 ====

waltzl6

1H

90.00

-2.00

18.23

19.00
31.17179108
0.29563907
0.24760634
400.1316005
32768
100.6127693
EM

0

1.00

0

1.40

Hz
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7.2618
7.2567
7.2501
7.2471
7.2417
7.2371
7.2349
7.2166
7.2148
7.1676
7.0573
7.0530
7.0489
7.0471
7.0435
7.0414
7.0355
7.0313

4.8042
4.7875
4.7851
4.7710
4.7683
4.7544
4.7517
4.7377

s R

A

Cl

4.7352
4.7186
3.3205
3.3011
3.2852
2.9934
2.9743
2.9581

«_NO,

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

T~ 1.5455

__—1.5622

Li

80 75 7.0

6.5 6.0 55 5.0

o
e
o

45 4.0

35 3.0

Q| |©
Qe
- -

25 2.0

1.5 1.0 ppm

©
o

o

Jul01-2011
9
1
20110702
9.45
spect
5 mm PABBO BB-
zg30
65536
CDC13
64
2
8223.685 Hz
0.125483 Hz
3.9846387 sec
144
60.800 usec
6.50 usec
302.6 K
1.00000000 sec

31. 17179108 W
400.1324710 MHz
32768
400.1300112 MHz
EM
0
0.30 Hz
0
1.00
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—284.03

Cl

40.61

* N()2

18.87

160
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100
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10

ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Jul01-2011
10

1

20110702
14.58
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

304.1
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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Vs
N
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I

[e) e\

o N

™M N

n

o4 NAME
EXPNO

\/ PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
DS
SWH
FIDRES
AQ
RG
DW

R

80 75 70 65 6.0 55 50 45 40 35 3.0

D[ |

(=] o -
3| |a|o|e

(= N~
2 < S el e
- Olv«—|O -~ ™ -~ -~

25 20 15 1.0  ppm

N
qj
™

Jul29-2012
10

1
20120730
3.34
spect

5 mm PABBO BB-
zg30
65536
CDC13

32

2
8223.685
0.125483
3.9846387

-2.00
31.17179108
400.1324710

32768
400.1300142

EM

0
0.30
0
1.00

Hz
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Y |\ I
0 +_NO,
e TPV S—. T G A VA TS e ooy ISR —
18|0 | 1é0 14|IO | 150 | 1(|)0 8|0 | 6|0 | 4|0 | 2|0 plpm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Jul29-2012
12

1

20120730
10.48
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

32

2
24038.461
0.366798
1.3631988
2050
20.800
6.50

301.5
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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om
o
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NAME Aug01-2012

EXPNO 15

—7.8093
—7.6412
—7.2616

4.8101

PROCNO 1
Date 20120802
Time 5.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
FsC * _NO, PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 44
DS 2
CF SWH 8223.685 Hz
3 FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 322
DW 60.800 usec
DE 6.50 usec
TE 300.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300090 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

I lM .

90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 1.5 1.0 ppm

N~ ™ (=4 Q| | N
Qe e Qe e
| - || (3}



KL28 (R)
Cl3CPD32 CDC13 {E:\NMR Data} skl 4

OMNOWMIT O N® O~
O WL 0NN O™~ W©
O NNN A A
MMM MNONNNNNNNN
i B R B B e B B B B R

—83.59

—

F3C

CF;

40.39

«_NO,

19.12

JH.LI l.

160 150 140 130 120 110 100 90

80

70

60

50

40

30

20

10 ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Aug01-2012
17

1

20120802
8.09

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

2048

2
24038.461
0.366798
1.3631988
2050
20.800
6.50

302.2
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127634
EM

0

1.00

0

1.40

Hz



KL28 (R)
f19cpd.medchem CDC13 {E:\NMR Data} skl 4

o
o
™
0 NAME Aug01-2012
EXPNO 18
F3C * NO2 PROCNO 1
Date 20120802
Time 8.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
CF PULPROG zgdc60
3 TD 131072
SOLVENT CDC13
NS 128
DS 4
SWH 93750.000 Hz
FIDRES 0.715256 Hz
AQ 0.6991007 sec
RG 912
DW 5.333 usec
DE 6.50 usec
TE 302.2 K
D1 3.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 19F
Pl 14.00 usec
PL1 1.50 dB
PL1IW 35.56558990 W
SFO1 376.4569512 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 18.23 dB
PL2W 31.17179108 W
PL12W 0.29563907 W
SFO2 400.1316005 MHz
ST 65536
SF 376.4983660 MHz
WDW EM
SSB 0
LB 0.87 Hz
GB 0
_PC 1.00

0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm



KLO8 (R)
PROTON CDC13

[
o

{E:\NMR Data} skl

6.8133
6.7930
6.7200
6.7150
6.6996
6.6947
6.6609
6.6561
4.7804
4.7635
4.7457
4.7286
3.8639
3.8573

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

__—1.5514
=~ 1.5348

s
~

*
Z
O

N

8.0

75 7.0

6.5

6.0

5.5

5.0

4.5

40 3.5
Fﬂhw
=@
ol

3.0

2.5

2.0

1.0

ppm

(O™
%o o

1.02
1.00
1.04

Jul27-2012
4

1

20120727
13.59
spect

5 mm PABBO BB-
zg30

65536
CDC13

32

2

8223.685
0.125483
3.9846387
322

60.800
6.50

301.4 K
1.00000000

-2.00
31.17179108 W
400.1324710

32768
400.1300086

EM

0
0.30
0
1.00

Hz



KLO8 (R)
C1l3CPD32 CDC13 {E:\NMR

__—149.18
~—148.45
——128.01

170 160 150 140 130 120 110 100 90

Data} skl 8

—121.19
__—112.15
~—111.52

—384.60

N O O N O (o)} L
oM O O oy O [¢e) o~
o~~~ 0 < —
0 « NO,
~
o

80 70 60 50 40 30 20 10

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Jul27-2012
12

1
20120728
11.09
spect
5 mm PABBO BB-
zgpg30
65536
CDC13
1024
2
24038.461 Hz
0.366798 Hz
1.3631988 sec
2050
20.800 usec
6.50 usec
303.8 K
2.00000000 sec
0.03000000 sec

75.02186584 W
100.6228298 MHz

CHANNEL f2 ========
waltzl6
1H
90.00 usec
-2.00 dB
18.23 dB
19.00 dB
31.17179108 W
0.29563907 W
0.24760634 W
400.1316005 MHz
32768
100.6127690 MHz
EM
0
1.00 Hz
0
1.40



KLO6 (R)

PROTON CDC13 {ELQ:QNMR Data} skl 9 T . o
AN~ A GO O N ~ N ~ - N [~
S MO N T~ OoOmM < DO T INHO N S~ -~ o
285898 Loae 2 LSINERSY 53 BRUKER
N ReRe <o SRS NIFNENEN -
W\ Y/ N\ % SaTTeR012
EXPNO 3
PROCNO 1
Date 20120727
Time 13.49
INSTRUM spect
* N()Z PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
\O SOLVENT cDC13
NS 32
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 322
DW 60.800 usec
DE 6.50 usec
TE 301.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300108 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

o|m (= [=2] < | N
=2 S e el e S
NIl - (32} | [ ™



KLO6 (R)
Cl3CPD CDC13 {E:\NMR Data} skl 6

A % I
* _NO,
o
— ) , —
T : T : T : T : T T T T : T T
180 160 140 120 100 80 60 40 20 ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Jul27-2012
7

1

20120728
8.19

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

2000

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

303.8
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127663
EM

0

1.00

0

1.40

Hz



KLO7 (R)

PROTON CDC13 {E:\NMR Data} skl 7

T Ty yraup o omo o NN oD BRUKER
DA OANILTIOHOANATN™OLWT O — N O O O — N O 0 0 O

OO NAANN— OO I~ oMo A — O ™~ O 0 O

NHHHHHHOOOO@@@ [ e e oM NN [@Ne) e

[\[\[\[\I\I\I\l\l\[\[\www A AN B SN M m oM ™M N N

__—1.5593
=~——1.5431

NAME Jul27-2012
NW ‘\\\// EXPNO 1
PROCNO 1
Date 20120727
Time 11.08
* N02 INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
F SOLVENT cbCl3
NS 32
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 512
DW 60.800 usec
DE 6.50 usec
TE 301.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
i e
D e T D I R I
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
[l o - - <
Qo e el e ~
N[~ - L ol - ™



KLO7 (R)
Cl13CPD32 CDC1l3 {E:\NMR Data} skl 7

N N 0 O © O

NNDOWLO  ®© ™M o
. - B o Mo
— — O O [folTe] . .
mommon o <~ ~
— — @ r~ -~

——163.43

——160.98
76.71

—40.35

£
~X
<

* _NO,

—18.81

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

200 180 160 140 120 100 80 60 40

Jul27-2012
9

1

20120728
9.23

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

2
24038.461
0.366798
1.3631988
2050
20.800
6.50

303.8
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127658
EM

0

1.00

0

1.40

Hz



KLO7 (R)

f19cpd.medchem CDC13 {E:\NMR Data} skl 7

-115.01

* _NO,

T
-100

T
-120

T
-140

T
-160

T
-180

-200 ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2

Jul27-2012
10

1

20120728
9.33

spect

5 mm PABBO BB-
zgdc60
131072
CDC13

128

4
93750.000
0.715256
0.6991007
1030

5.333

6.50

303.9
3.00000000
0.03000000

18.23
31.17179108
0.29563907
400.1316005
65536
376.4983660
EM

0

0.87

0

1.00

Hz



KLO9 (R)
PROTON CDC13 {E:\NMR Data} skl 8

7.3028
7.2967
7.2920
7.2804
7.2757
7.2695
7.2587
7.1068
7.0859
4.7725
4.7559
4.7535
4.7392
4.7367
4.7202
3.3099
3.2904
3.2745
3.0000
2.9808
2.9647

~F N

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
+_NO, D
SOLVENT
NS
DS
Cl SWH
FIDRES
AQ
RG
DW

__—3.0161
__—1.5595
T~—1.5429

X

TT—3.2551

N
Vs

Bl )| I

85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm

N~ [ar} ol (© N
e b e el 3
| - | [v ™

Jul27-2012
2

1

20120727
11.16
spect

5 mm PABBO BB-
zg30

65536
CDC13

32

2

8223.685
0.125483
3.9846387
406

60.800
6.50

301.0
1.00000000

-2.00
31.17179108
400.1324710

32768
400.1300102

EM

0
0.30
0
1.00

Hz



KLO9 (R)
Cl3CPD32 CDC1l3 {E:\NMR Data} skl 9

NAME

EXPNO
\/ PROCNO
Date

Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
* _NO, Ds
SWH
FIDRES
Cl AQ
RG
DW

—84.20
40.45
18.84

CPDPRG2
NUC2
PCPD2

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

Jul27-2012
14

1

20120728
12.43
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

2
24038.461
0.366798
1.3631988
2050
20.800
6.50

303.9
2.00000000
0.03000000

75.02186584
100.6228298

CHANNEL f2 ====

waltzl6

1H

90.00

-2.00

18.23

19.00
31.17179108
0.29563907
0.24760634
400.1316005
32768
100.6127662
EM

0

1.00

0

1.40

Hz



KL12 (R)
PROTON CDC13 {E:\NMR Data} skl 12

AU To T RTe] ™M NN N[~MOWOOo O ~N o™
O~ = OO @ — <~ OO M ™~ O (N W < ™M O
TN O S AN oM [N N IR e o JANo R To Bep] — o
N OO ~r~ - AN NN NO OOy O ™ [Tolte}
NN g R NINENEN N - NAME Jul28-2012
EXPNO 1
NN N/ Nw oY 1
Date 20120729
Time 3.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
* NO2 PULPROG zg30
TD 65536
SOLVENT CDC13
NS 44
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 161l
DW 60.800 usec
DE 6.50 usec
TE 301.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300157 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J( [ - J .
L D D e U A L L I IR B
85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 1. 1.0 ppm

- (< < vl (e © 0
=2 e el < < e
N[N - | | ™ ™



KL12 (R)
Cl3CPD CDC13 {E:\NMR Data} skl 12

40.84

NAME

EXPNO

PROCNO

Date

Time

INSTRUM

PROBHD
PULPROG

* l“()z ™

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DW

—137.07
—132.4¢6
_—129.51
——84.55
—21.03
——18.74

O
[eo}
oo}
N
—

CPDPRG2
NUC2
PCPD2

I I I B BN B
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Jul28-2012
3

1

20120729
6.19

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

2048

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

302.9
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127678
EM

0

1.00

0

1.40

Hz



KL13 (R)
PROTON CDC13 {E:\NMR Data} skl 13

O WO N O — <O O OO O W NN O o
O O N 0O (N CO CO O O M < O < T OY O OY M SO ~
T OO NN WO N o A~ MO 0 WO w0 <
LT NO O | S S S A NN NN O OO O [ToluTe)
A AT I RSN EN o NAME Jul28-2012
4% v NwY 4
PROCNO 1
Date 20120729
Time 6.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
* _NOy PULPROG zg30
TD 65536
SOLVENT CDC13
NS 44
Br DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 322
DW 60.800 usec
DE 6.50 usec
TE 301.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300103 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
_JL,UL JL , M N Wt

L DL U A L A L B B
80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm

[=2] [=2] (=1 o - <t
& |o S 3| 2 @

- - - | | (3}



KL13 (R)
Cl3CPD CDC13 {E:\NMR Data} skl 13

—134.47
——132.00
—121.53

T—130.67

—284.11

Br

40.49

* N()z

18.84

150 140 130 120 110 100 90

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Jul28-2012
6

1

20120729
8.59

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

2048

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

302.5
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127671
EM

0

1.00

0

1.40

Hz



KL17(R)

PROTON CDC13 {E:\NMR Data} skl

__—8.1911

TT—8.1693

_

.

)

il

NN

4.8812
4.8646
4.8605
4.8496
4.8481
4.8438
4.8331
4.8289
4.8164
4.8123
4.7958

|

O,N

1.

3.4488
3.4279
3.4131
3.1792
3.1648
3.1436
3.1291

T——3.3922

* _NO,

I

S

__—1.6244
T~—1.6077

.

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

9.0 85 8.0

©
o

o

75 70 65 6.0 55 5.0 45

~
o

o

-

[=20K=]
Q=
||

40 35 3.0 25 2.0

1.5

wn
o

o

ppm

Jul29-2012
13

1

20120730
4.13

spect

5 mm PABBO BB-
zg30

65536
CDC13

32

2

8223.685
0.125483
3.9846387
181

60.800
6.50

300.5
1.00000000

-2.00
31.17179108
400.1324710

32768
400.1300050

EM

0
0.30
0
1.00

Hz



KL17(R)

C13CPD32 CDC13 {E:\NMR Data} skl 45
* |“()2
O5N
L . )
| ' | | ' | | | ' | | | |
180 160 140 120 100 80 60 40 20 ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Jul29-2012
16

1

20120730
15.53
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

2
24038.461
0.366798
1.3631988
2050
20.800
6.50

302.5
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz



KL10 (R)
PROTON CDC13 {E:\NMR Data} skl 11

- BRUKER
A
Y NAME Jul27-2012
‘\W W \\' V/ \/ EYPNO :
PROCNO 1

7.3933
7.3878
7.3742
7.3704
7.2580
7.2501
7.2443
7.2322
7.2263
7.2228
7.2160
7.2077
7.2046
7.2000
7.1866
7.1813
7.1757
7.1639
7.1570
4.9517
4.9354
4.9316
4.9192
4.9153
4.8991
3.4274
3.4070
3.3923
3.3719
3.2181
3.2029
3.1830
3.1678

Date 20120727
Time 14.006
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536

C| SOLVENT CDC13
NS 32

+ _NO, DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 406
DW 60.800 usec
DE 6.50 usec
TE 301.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300104 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

A J L

85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

[TdL 2} [ (=2 <
Qe o Qe <
- o <~ || ™



KL10 (R)

Cl13CPD32

g

134.1445 (O
133.4517

v

Q
'_l
w

e

E:\NMR Data} skl 10

—82.6772

77.3167
76.9996
76.6819

e
\_

Cl

* _NO,

38.8440

19.1182

150

140

130

120

110

100

90

80

70

60

50

40

30

20

ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Jul27-2012
16

1

20120728
14.19
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

2
24038.461
0.366798
1.3631988
2050
20.800
6.50

303.9
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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PROTON CDC13 {E:\NMR Data} skl 21

7.8152
7.8005
7.7906
7.7806
7.7660

o <
™ o
— oo
oS
AN

7 4771
7.4715
7.4623
7.4528
7.4477
7.4352
7.2787
7.2744
7.2576

"

VA

7.2533
7.2363
4.8911
4.8739
4.8566
4.8394
3.5085
3.4900
3.4735
3.1599
3.1421
3.1250

NAME

EXPNO

PROCNO

Date

Time

INSTRUM

PROBHD

PULPROG

* N()z TD
SOLVENT

NS

DS

SWH

FIDRES

AQ

RG

DW

v

90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

- |O|N|(© [<2] o (=] -
S@|@ e o Q| e -
MO || o - L [yp]

Jul30-2012
4

1

20120730
16.00
spect

5 mm PABBO BB-
zg30

65536
CDC13

32

2

8223.685
0.125483
3.9846387
181

60.800
6.50

301.1
1.00000000

31. 17179108
400.1324710
32768
400.1300193
EM

0

0.30

0

1.00

Hz



KL21 (R)
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OO NMOMO ™~ 0 O N
TOHOWOWOHWOr~MO o O < N < )
. o o O~ o [e0)
M AN NI~~~ WOWWwO . .
RERIN B B R I St b 32 NAME Jul30-2012
EXPNO 12
N\ Y 1
Date 20120731
Time 0.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
* NO2 PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 302.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 8.50 usec
PL1 1.00 dB
PL1IW 75.02186584 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 18.23 dB
PL13 19.00 dB
PL2W 31.17179108 W
PL12W 0.29563907 W
PL13W 0.24760634 W
SFO2 400.1316005 MHz
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
“ . LB 1.00 Hz
GB 0
PC 1.40
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4.5556
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4.5425
4.5391
4.5302
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2.0469
2.0323
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2.0165
2.0113
2.0086
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1.9750
1.7738
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1.7538
1.7405
1.7338
1.7266
1.7207
1.7165
1.7145
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1.6915
1.6874
1.6761

A
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

[
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L L L L I L B B
85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm
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Aug08-2012
5

1

20120808
19.43
spect

5 mm PABBO BB-
zg30

65536
CDC13

64

2

8223.685
0.125483
3.9846387
144

60.800
6.50

304.8
1.00000000

31. 17179108
400.1324710
32768
400.1300173
EM

0

0.30

0

1.00

Hz
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2

Aug08-2012
7

1

20120808
22.13
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

2048

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

306.7
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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% M\M\N\W/ EXPNO 3
PROCNO 1
Date 20120812
Time 1.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 32
* DS 2
SWH 8223.685
NO, FIDRES 0.125483
20 3.9846387
RG 181
DW 60.800
DE 6.50
TE 304.3
D1 1.00000000
TDO 1
———————— CHANNEL fl ====
NUC1 1H
Pl 8.76
PL1 -2.00
PL1W 31.17179108
SFO1 400.1324710
ST 32768
SF 400.1300434
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00

A

| T .

90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm
38 g g2 3|3 S
™[N - || ~ [ ™
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PROCNO
Date
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INSTRUM
PROBHD
PULPROG
TD
SOLVENT
* NS

DS

NO, SWH

FIDRES
AQ
RG
DW

—134.70
127.84
—90.33

75.69
——38.70
——25.80
——9.19

CPDPRG2
NUC2
PCPD2

160 150 140 130 120 110 100 90 &80 70 60 50 40 30 20 10 ppm

Augll-2012
5

1

20120812
3.22

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

2
24038.461
0.366798
1.3631988
2050
20.800
6.50

305.6
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6128699
EM

0

1.00

0

1.40

Hz
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N\/% W\&N/%/ PROCNO 1
Date 20120812
Time 10.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
* SOLVENT CDC13
cl NO, s Y
SWH 8223.685
FIDRES 0.125483
AQ 3.9846387
RG 64
DW 60.800
DE 6.50
TE 303.1
D1 1.00000000
TDO 1
======== CHANNEL fl1 ====
NUC1 1H
Pl 8.76
PL1 -2.00
PL1W 31.17179108
SFO1 400.1324710
ST 32768
SF 400.1300112
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
j| JLJ n A J
R L I I IR
80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm
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NUC2
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65536
CDC13

1024
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24038.461
0.366798
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305.0
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0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00
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1.40
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10.56
spect
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2

8223.685
0.125483
3.9846387
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6.50
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1.00000000
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400.1324710
32768
400.1300417
EM
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0.30
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1
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15.54
spect

5 mm PABBO BB-
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65536
CDC13
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2
24038.461
0.366798
1.3631988
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20.800
6.50

305.5
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0.03000000

0.29563907
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100.6127690
EM

0

1.00

0

1.40
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Augl3-2012
3

1

20120813
19.34
spect

5 mm PABBO BB-
zg30

65536
CDC13

32

2

8223.685
0.125483
3.9846387
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60.800
6.50
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1.00000000

31. 17179108
400.1324710
32768
400.1300112
EM

0
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0
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Date
Time
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PULPROG

77.00
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—10.22
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//() SOLVENT
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* DS
NO, SWH
FIDRES
AQ
RG
DW

CPDPRG2
NUC2
PCPD2
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1
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2.04

spect
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65536
CDC13

2048

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

305.0
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40

Hz
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5

1
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17.03
spect

5 mm PABBO BB-
zg30

65536
CDC13

44

2

8223.685
0.125483
3.9846387
228

60.800
6.50

300.7
1.00000000
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31.17179108
400.1324710

32768
400.1300047

EM

0
0.30
0
1.00
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SOLVENT
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DS

SWH
FIDRES
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RG

DW

CPDPRG2
NUC2
PCPD2
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10

1

20120802
2.42

spect

5 mm PABBO BB-
zgpg30
65536
CDC13

1024

4
24038.461
0.366798
1.3631988
2050
20.800
6.50

302.5
2.00000000
0.03000000

0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0
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1.40
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AT CRERCRERERE S MmO mme.mon® — EXPNO 6
PROCNO 1
Date 20120801
Time 22.36
INSTRUM spect
PROBHD 5 mm PABBO BB-

@) * NO, PULPROG zg30
TD 65536
\ ’ SOLVENT CDC13
NS 44
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 362
DW 60.800 usec
DE 6.50 usec
TE 301.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 8.76 usec
PL1 -2.00 dB
PL1W 31.17179108 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300096 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Jk I Jl_J[ J 1 JL m

Tttt L L L U e A L L B
80 75 70 65 6.0 55 50 45 .0 35 3.0 2 20 15 1.0 ppm
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spect

5 mm PABBO BB-
zgpg30
65536
CDC13

2048
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24038.461
0.366798
1.3631988
2050
20.800
6.50

302.7
2.00000000
0.03000000

75.02186584
100.6228298

CHANNEL f2 ====

waltzl6

1H

90.00

-2.00

18.23

19.00
31.17179108
0.29563907
0.24760634
400.1316005
32768
100.6127690
EM

0

1.00

0

1.40
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2
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400.1324710 MHz

32768
400.1300110 MHz

EM

0
0.30 Hz

0

1.00
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CHANNEL f2 ====
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0.24760634
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32768
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0

1.00

0

1.40
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