Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Supporting Information for

II.

I1I.

IV.

VL

VIIL

VIIIL
IX.

Asymmetric Construction of Fluorinated Imidazolidines via
Cu(I)-Catalyzed exo'-Selective 1,3-Dipolar Cycloaddition of

Azomethine Ylides with Fluorinated Imines

Qing-Hua Li, Liang Wei, Xuan Chen and Chun-Jiang Wang*

Table of Contents

General ReMArks..........ooeeviiiiiriiiiiieieeeeecee e S2
Ligand Screening for Asymmetric 1,3-Dipolar Cycloaddition of Azomethine
Ylides with Fluorinated ImMines...........ccoceevierieneiiiinieninenieneeeseeene S2-S3
General Procedure for the Synthesis of Racemic Cycloadducts...................... S3
General Procedure for Asymmetric 1,3-Dipolar Cycloaddition of Azomethine
Ylides with Fluorinated Imines..........cccccooeeiiiiiiiniiiniiiieeceeee S4-22
Synthetic Transformtions............c.eeevieriieriienieeiieeie e S22-24
Linear Effect for the 1,3-DC of Trifluoromethylated Imine 1a with Imino Ester
2a Catalyzed by Cu(I)/(S,R,)-PPFOMe CompleX.........cccooeevieeenennnnnn. S24-25

Proposed Transition States of the exo -Selectivity for Asymmetric 1,3-Dipolar

Cycloaddition of Imino Esters with Fluorinated Imines.........................S25-26
RETRIENCES. ... S26
"H NMR and *C NMR SPECIIa..........vveeeeeerereeeeeeeeeeeeeeeeeeeeeeeeeseeereseene S27-94
HPLC Chromatograms...........cccueeeeieeenieeenieeesieeesieeesveeessseesssseesnsvees S95-S162

S1



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

1. General Remarks

'H NMR spectra were recorded on a VARIAN Mercury 300 MHz or Bruker 400
MHz spectrometer in CDCl;. Chemical shifts are reported in ppm with the internal
TMS signal at 0.0 ppm as a standard. The data are reported as (s = single, d = double,
t = triple, q = quartet, m = multiple or unresolved, and brs = broad single). >°C NMR
spectra were recorded on a Bruker 100 MHz or 75 MHz spectrometer in CDCl3 or
DMSO-ds. Chemical shifts are reported in ppm with the internal chloroform signal at
77.0 ppm as a standard. Commercially available reagents were used without further
purification. All reactions were monitored by TLC with silica gel-coated plates.
Diastereomeric ratios were determined from crude 'H NMR or HPLC analysis.
Enantiomeric ratios were determined by HPLC, using a chiralpak AD-H column, a
chiralpak AS-H column or a chiralcel OD-H column with hexane and i-PrOH as
solvents, or determined by GC using B-dex 325 column. Chiral ligand
(S,R,)-PPFOMe and Fluorinated imines was prepared according to the literature
procedure.'? The racemic adducts were obtained by using AgOAc/PPhs as the catalyst.
The absolute configuration of (2R,4R,5R)-3s was determined unequivocally according
to the X-ray diffraction analysis, and those of other adducts were deduced on the basis

of these results.

II. Ligand Screening for Asymmetric 1,3-Dipolar Cycloaddition of Azomethine

Ylides with Fluorinated Imines

CF;

O R C C g g PAR,
FsC NH, PPhy PPh, Fe R
R OO (S,Rp)-L5: Ar=Ph, R = OMe

CF, (R-BINAP (L3) (RIMOP (Ld) (SRy-L8: Ar = 35:(CH);CHs, R = OMe
(S)-TF-BiphamPhos (S,Rp}-LT: Ar = 3,5-(CF3),CqHs, R = OMe

L1:R=H;L2: R=Br

Figure 1. Screened chiral ligands.
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Table 1. Optimization for catalytic asymmetric 1,3-dipolar cycloaddition
of imino ester 2a with trifluoromethylated imine 1a?

F,C CO,Me cF,
Yy [MI/L (3 mol %) PMP
NG+ N g NN coM
PMP / EtzN (15 mol %) 2vie
1 p-Cl-CgH, solvent p-Cl-CgH/' H
a 2a 3a
Entry L [M]®  Solvent Temp. Time vyield®  dr? ee®
(°C) (min) (%) (%)
1 L1 AgOAc DCM rt 10 85 93:7 23
2 L1 CuBF, DCM 10 88 91:9 35
3 L2 AgOAc DCM 10 80 83:17 33
4 L2 CuBF, DCM 10 82 62:38 71
5 L3 AgOAc DCM 60 75 86:14 16
6 L3 CuBF, DCM 60 85 39:61 80
7 L4 AgOAc DCM 10 86 98:2 55
8 L4 CuBF, DCM 10 88 98:2 55
9 L5 AgOAc DCM 10 20 98:2 77
10 L5 CuBF, DCM 10 95 85:15 91
11f L5 CuBF, DCM 10 95 87:13 90

12 L6 CuBF, DCM
13 L7 CuBF, DCM
14 L5 CuBF, PhMe
15 L5 CuBF, THF
16 L5 CuBF; EtOAc
17 L5 CuBF; MeOH 10 90 88:12 86
18 L5 CuBF,  ether 10 94 96:4 94
19 L5 CuBF, MeOH -20 60 92 98:2 95
20 LS CuBF, ether -20 60 93 98:2 97
219 L5 CuBF, ether -20 120 90 98:2 97

10 92 83:17 93
10 94 65:32 72
10 90 94:6 93
10 93 95:5 92
10 93 95:5 93

= e Rpen K A pen K K en R pen | R (5 pen A s 5 pen Kpen A §

@ All reactions were carried out with 0.35 mmol of 2a and 0.23 mmol of
1ain 2 mL of solvent. ® CuBF, = Cu(CH3CN)4BF,, © Isolated yield. ¢ dr
was determined by the crude "H NMR and HPLC analysis. ¢ ee was
determined by chiral HPLC analysis. T CuBF, is 3 mol % and L5 is 6.6
mol %. 9 1 mol % catalyst loading.

ITI. General Procedure for the Synthesis of Racemic Cycloadducts.

Under argon atmosphere, PPh; (6.6 mg, 0.025 mmol) and AgOAc (3.8 mg, 0.023
mmol) were dissolved in 2 mL of DCM, and stirred at room temperature for about 0.5
h. Then, imine substrate (0.35 mmol), Et;N (0.03 mmol) and fluorinated imines (0.23
mmol) were added sequentially. Once starting material was consumed (monitored by
TLC), the organic solvent was removed and the residue was purified by column
chromatography to give the cycloaddition product, which was used as the racemic

sample for the HPLC analysis.
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IV. General Procedure for Asymmetric 1,3-Dipolar Cycloaddition of Azomethine
Ylides with Fluorinated Imines.

Under argon atmosphere, (S,R,)-PPFOMe (LS5) (3.3 mg, 0.0077 mmol) and
Cu(CH3;CN)4BF4 (2.2 mg, 0.007 mmol) were dissolved in 2 mL of ether, and stirred at
room temperature for about 0.5 h. After imine substrate (0.35 mmol) was added, the
mixture was dropped to -20 °C. Then, fluorinated imines (0.23 mmol) and Et;N (0.03
mmol) was added sequentially. Once starting material was consumed (monitored by
TLC), the mixture was filtered through celite and the filtrate was concentrated to
dryness. The residue was purified by column chromatography to give the
corresponding cycloaddition product, which was then directly analyzed by HPLC

analysis to determine the enantiomeric excess.

cl (3a)

(2R,4R,S5R)-methyl 2-(4-chlorophenyl)-1-(4-methoxyphenyl)-5-(trifluoromethyl)
imidazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 95% yield; [0.]*p = -44.2 (¢ 0.97, CHCl;); 'H NMR (CDCls;, TMS, 300 MHz)
8749 (d, J= 8.1 Hz, 2H), 7.35 (d, J = 8.1 Hz, 2H), 6.76 (d, /= 8.4 Hz, 2H), 6.67(d, J
= 8.4 Hz, 2H), 5.40 (s, 1H), 4.62 (q, J = 6.6 Hz, 1H), 4.32 (s, 1H), 3.79 (s, 3H), 3.72
(s, 3H), 2.66 (brs, 1H); °C NMR (CDCls, TMS, 100 MHz) & 170.4, 154.0, 139.5,
137.5, 134.7, 129.2, 128.1, 125.8 (q, J = 280.6 Hz), 117.2, 114.5, 81.2, 65.5 (q, J =
30.6 Hz), 60.5, 55.4, 53.0; IR (KBr) v 3340, 2953, 2845, 1742, 1513, 1450, 1346,
1260, 1175, 1134, 1036, 931, 815, 680, 590 cm™". The product was analyzed by HPLC
to determine the enantiomeric excess: 97% ee (Chiralpak AD-H, i-propanol/hexane =

10/90, flow rate 1.0 mL/min, A = 220 nm); t, = 9.49 and 11.47 min.
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Cl (3b)
(2R,4R,SR)-methyl 2-(3-chlorophenyl)-1-(4-methoxyphenyl)-5-(trifluoromethyl)

imidazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described

above in 85% yield. [a]*p = -42.0 (¢ 0.29, CHCl5); 'H NMR (CDCls, TMS, 400 MHz)
8 7.54 (s, 1H), 7.44-7.42 (m, 1H), 7.32-7.31 (m, 2H), 6.77 (d, J= 9.2 Hz, 2H), 6.69 (d,
J=9.2 Hz, 2H), 5.40 (s, 1H), 4.61 (q, /= 6.8 Hz, 1H), 4.31 (s, 1H), 3.79 (s, 3H), 3.72

(s, 3H); °C NMR (CDCls, TMS, 100 MHz) & 170.4, 154.1, 141.1, 139.5, 134.8, 130.3,
129.1, 126.9, 125.7 (q, J = 280.8 Hz), 124.8, 117.3, 114.6, 81.3, 65.6 (q, J = 30.6 Hz),

60.5, 55.4, 53.0; IR (KBr) v 3318, 2948, 2920, 2815, 1750, 1517, 1395, 1251, 1138,

1036, 950, 759, 590 cm™'. HRMS: caled. for C1oH;sCIF3N,O5 + H': 415.1031, found:

415.1037. The product was analyzed by HPLC to determine the enantiomeric excess:

94% ee (Chiralpak AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220

nm); t,=7.81 and 11.19 min.

JB ----- COOMe
L
o (o)

(2R, 4R,SR)-methyl 2-(2-chlorophenyl)-1-(4-methoxyphenyl)-5-(trifluoromethyl)
imidazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 80% yield. [a]*p = +15.1 (¢ 1.37, CHClL); '"H NMR (CDCls;, TMS, 300
MHz) § 7.62-7.60 (m, 1H), 7.45-7.42 (m, 1H), 7.31-7.23 (m, 2H), 6.76 (d, J = 9.0 Hz,
2H), 6.63 (d, J=9.0 Hz, 2H), 5.85 (s, 1H), 4.60 (q, J = 6.9 Hz, 1H), 4.32 (s, 1H), 3.79
(s, 3H), 3.71 (s, 3H), 2.78 (brs, 1H); °C NMR (CDCl;, TMS, 100 MHz) & 170.6,
153.8, 139.4, 136.3, 133.5, 130.0, 129.9, 127.7, 127.4, 125.7 (q, J = 280.9 Hz), 116.6,
114.6, 78.0, 65.4 (q, J = 30.9 Hz), 60.4, 55.4, 53.0; IR (KBr) v 3319, 2910, 2834,
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1744, 1510, 1390, 1252, 1157, 1143, 1030, 955, 750, 591 cm™. The product was
analyzed by HPLC to determine the enantiomeric excess: 93% ee (Chiralpak AS-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t.= 7.58 and 8.47

min.

MeO

E\:& uuuu COOMe
H (3d)

(2R, 4R,S5R)-methyl 2-(4-bromophenyl)-1-(4-methoxyphenyl)-5-(trifluoromethyl)
imidazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 94% yield. [a]*p = -56.2 (¢ 0.96, CHCLs); '"H NMR (CDCl;, TMS, 400 MHz)
8 7.51 (d, J= 8.4 Hz, 2H), 7.42 (d, J = 8.4 Hz, 2H), 6.76 (d, J = 9.2 Hz, 2H), 6.67 (d,
J=9.2 Hz, 2H), 5.39 (s, 1H), 4.61 (q, J = 6.8 Hz, 1H), 4.31 (s, 1H), 3.79 (s, 3H), 3.72
(s, 3H), 2.66 (brs, 1H); C NMR (CDCls;, TMS, 100 MHz) & 170.4, 154.0, 139.5,
138.0, 132.1, 128.4, 125.7 (q, J = 280.7 Hz), 122.8, 117.2, 114.6, 81.2, 65.6 (q, J =
30.6 Hz), 60.5, 55.4, 53.0; IR (KBr) v 3340, 2950, 2840, 1714, 1522, 1460, 1251,
1134, 1050, 928, 816, 746, 588 cm™. The product was analyzed by HPLC to
determine the enantiomeric excess: 97% ee (Chiralpak AS-H, i-propanol/hexane =

10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 10.01 and 12.77 min.

J} ----- COOMe
o
3e)

(2R, 4R,5R)-methyl  1-(4-methoxyphenyl)-2-phenyl-5-(trifluoromethyl)imidazo-
lidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 90% yield. [a]*p = -35.6 (¢ 1.35, CHCls); 'H NMR (CDCls, TMS, 400 MHz)
d 7.54 (d, J = 7.2 Hz, 2H), 7.40-7.33 (m, 3H), 6.75 (d, J = 9.2 Hz, 2H), 6.69 (d, J =
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9.2 Hz, 2H), 5.43 (s, 1H), 4.63 (q, J = 7.2 Hz, 1H), 4.32 (s, 1H), 3.78 (s, 3H), 3.71 (s,
3H), 2.69 (brs, 1H); *C NMR (CDCls, TMS, 100 MHz) & 170.5, 153.7, 139.8, 139.0,
129.0, 128.9, 126.6, 125.9 (q, J = 280.8 Hz), 116.9, 114.5, 81.8, 65.5 (q, /= 30.6 Hz),
60.6, 55.5, 53.0; IR (KBr) v 3365, 2950, 2847, 1750, 1514, 1422, 1366, 1240, 1138,
1036, 930, 823, 701, 620 cm™. The product was analyzed by HPLC to determine the
enantiomeric excess: 95% ee (Chiralpak AS-H, i-propanol/hexane = 10/90, flow rate

1.0 mL/min, A =220 nm); t.= 7.85 and 11.61 min.

Me 3

(2R,4R,SR)-methyl 1-(4-methoxyphenyl)-2-(p-tolyl)-5-(trifluoromethyl)imidazoli-

dine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 91% yield. [a]*p = -49.6 (¢ 1.37, CHCls); 'H NMR (CDCls, TMS, 400 MHz)
8 7.43 (d, J=17.6 Hz, 2H), 7.18 (d, J = 7.6 Hz, 2H), 6.75 (d, J = 9.2 Hz, 2H), 6.69 (d,

J=9.2 Hz, 2H), 5.40 (s, 1H), 4.63 (q, /= 6.8 Hz, 1H), 4.31 (s, 1H), 3.78 (s, 3H), 3.71

(s, 3H), 2.69 (brs, 1H), 2.34 (s, 3H); °C NMR (CDCl;, TMS, 100 MHz) & 170.5,

153.6, 139.9, 138.7, 136.0, 129.6, 126.5, 125.9 (q, J = 280.9 Hz), 116.8, 114.5, 81.6,

65.4 (q, J=30.5 Hz), 60.6, 55.4, 52.9, 21.1; IR (KBr) v 3318, 2930, 2847, 1742, 1513,
1450, 1379, 1138, 1039, 960, 817, 755, 590 cm™. The product was analyzed by HPLC

to determine the enantiomeric excess: 97% ee (Chiralpak AS-H, i-propanol/hexane =

10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 8.03 and 9.95 min.

Me (3g)
(2R, 4R,5R)-methyl 1-(4-methoxyphenyl)-2-(m-tolyl)-5-(trifluoromethyl)imidazoli

dine-4-carboxylate

S7



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

The title compound was prepared according to the general procedure as described
above in 85% yield. [a]*p = -38.9 (¢ 0.85, CHCls); H NMR (CDCl;, TMS, 400 MHz)
8 7.35-7.33 (m, 2H), 7.28-7.24 (m, 1H), 7.16 (d, /= 7.6 Hz, 1H), 6.76 (d, J = 9.2 Hz,
2H), 6.69 (d, J=9.2 Hz, 2H), 5.38 (s, 1H), 4.64 (q, /= 6.8 Hz, 1H), 4.31 (s, 1H), 3.78
(s, 3H), 3.71 (s, 3H), 2.35 (s, 3H); °C NMR (CDCls, TMS, 100 MHz) & 170.5, 153.6,
139.9, 138.9, 138.6, 129.6, 128.9, 127.3, 125.9 (q, J = 283.7 Hz), 123.5, 116.8, 114.5,
81.8, 65.4 (q,J=30.5 Hz), 60.6, 55.4, 52.9, 21.4; IR (KBr) v 3345, 2930, 2832, 1747,
1513, 1364, 1217, 1168, 1137, 1040, 961, 812, 756, 588 cm™'. HRMS: calcd. for
CaoH21F3N,05 + H': 395.1577, found: 395.1579. The product was analyzed by HPLC
to determine the enantiomeric excess: 92% ee (Chiralpak AS-H, i-propanol/hexane =

10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 7.00 and 10.68 min.

JB uuuu COOMe
L
Me (3h)

(2R,4R,SR)-methyl 1-(4-methoxyphenyl)-2-(o-tolyl)-5-(trifluoromethyl)imidazoli
dine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 82% yield. [a]*p = -48.1 (¢ 1.35, CHCls); 'H NMR (CDCls, TMS, 400 MHz)
S 7.54-7.52 (m, 1H), 7.33-7.23 (m, 2H), 7.18-7.17 (m, 1H), 6.75 (d, J = 9.2 Hz, 2H),
6.59 (d, J = 9.2 Hz, 2H), 5.59 (s, 1H), 4.59 (q, J = 6.8 Hz, 1H), 4.32 (s, 1H), 3.77 (s,
3H), 3.71 (s, 3H), 2.57 (s, 3H), 2.53 (brs, 1H); °C NMR (CDCls;, TMS, 100 MHz) &
170.5, 153.7, 139.9, 138.7, 136.0, 129.6, 126.5, 125.9 (q, J = 280.9 Hz), 116.8, 114.5,
81.6, 65.4 (q,J=30.5 Hz), 60.6, 55.5, 53.0, 21.2; IR (KBr) v 3319, 2948, 2926, 1742,
1513, 1449, 1381, 1208, 1165, 1135, 1039, 931, 817, 750, 589 cm™'. HRMS: calcd. for
CaoH21F3N,05 + H': 395.1577, found: 395.1575. The product was analyzed by HPLC
to determine the enantiomeric excess: 96% ee (Chiralpak AS-H, i-propanol/hexane =

10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 8.03 and 9.93 min.
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MeO
Fs

NJ§ mCOOMe

N
MeO (3i)
(2R,4R,SR)-methyl 1,2-bis(4-methoxyphenyl)-5-(trifluoromethyl)imidazoli-
dine-4-carboxylate
The title compound was prepared according to the general procedure as described
above in 88% yield. [a]*p = -50.6 (¢ 1.56, CHCls); '"H NMR (CDCls, TMS, 400 MHz)
5 7.46 (d, J = 8.8 Hz, 2H), 6.90 (d, J = 8.8 Hz, 2H), 6.75 (d, /= 9.2 Hz, 2H), 6.69 (d,
J=9.2 Hz, 2H), 5.37 (s, 1H), 4.62 (q, /= 7.6 Hz, 1H), 4.31 (s, 1H), 3.80 (s, 3H), 3.78
(s, 3H), 3.71 (s, 3H), 2.65 (brs, 1H); °C NMR (CDCl;, TMS, 100 MHz) & 170.5,
159.9, 153.7, 139.9, 131.0, 127.9, 125.9 (q, J = 280.8 Hz), 117.0, 114.5, 114.2, 81.4,
65.4 (q, J=30.5 Hz), 60.5, 55.4, 55.2, 52.9; IR (KBr) v 3380, 2960, 2831, 1742, 1513,
1451, 1383, 1249, 1169, 1135, 1036, 931, 840, 690, 593 cm™. The product was
analyzed by HPLC to determine the enantiomeric excess: 97% ee (Chiralpak AS-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 12.73 and 16.73

min.

JB ----- COOMe
N
L
3j)

(2R,4R,5R)-methyl 2-(2-methoxyphenyl)-1-(4-methoxyphenyl)-5-(trifluorome
thyl)imidazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 76% yield. [0]*’p = +4.7 (¢ 0.58, CHCls); '"H NMR (CDCls, TMS, 400 MHz)
8 7.49 (d, J=17.6 Hz, 1H), 7.33-7.31 (m, 1H), 6.95-6.93 (m, 2H), 6.75 (d, J = 8.8 Hz,
2H), 6.65 (d, J = 8.8 Hz, 2H), 5.84 (s, 1H), 4.59 (q, J = 6.8 Hz, 1H), 4.32 (s, 1H), 3.94
(s, 3H), 3.78 (s, 3H), 3.71 (s, 3H); °C NMR (CDCls, TMS, 100 MHz) & 170.7, 157.2,
153.5, 139.9, 129.8, 126.8, 126.6, 125.8 (q, J = 280.9 Hz), 121.1, 116.5, 114.4, 110.5,
75.6, 65.2 (q,J =30.7 Hz), 60.5, 55.6, 55.4, 52.9; IR (KBr) v 3340, 2956, 2928, 1741,
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1513, 1446, 1388, 1252, 1202, 1176, 1134, 931, 1036, 817, 699, 585 cm™. The
product was analyzed by HPLC to determine the enantiomeric excess: 96% ee
(Chiralpak AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,=
10.27 and 15.63 min.

Q (k)

(2R, 4R,S5R)-methyl 1-(4-methoxyphenyl)-2-(naphthalen-1-yl)-5-(trifluoromethyl)
imidazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 85% yield. [a]*p = -58.4 (¢ 1.42, CHCLs); '"H NMR (CDCl;, TMS, 400 MHz)
5 8.47 (d, J=8.8 Hz, 1H), 7.91 (d, /= 8.0 Hz, 1H), 7.85 (d, J = 8.4 Hz, 1H), 7.74 (d,
J=17.6 Hz, 1H), 7.63-7.61 (m, 1H), 7.57-7.55 (m, 1H), 7.44-7.41 (m, 1H), 6.72 (d, J =
9.2 Hz, 2H), 6.62 (d, J = 9.2 Hz, 2H), 6.20 (s, 1H), 4.68 (q, J = 6.8 Hz, 1H), 4.38 (s,
1H), 3.83 (s, 3H), 3.69 (s, 3H); °C NMR (CDCls;, TMS, 100 MHz) & 170.6, 153.4,
139.8, 133.9, 133.5, 130.9, 129.2, 128.5, 126.6, 125.90, 125.86 (q, J = 281.0
Hz) ,125.8, 124.0, 123.3, 116.2, 114.5, 78.8, 65.3 (q, /= 30.7 Hz), 60.5, 55.4, 52.9; IR
(KBr) v 3328, 2956, 1743, 1515, 1425, 1250, 1134, 1037, 929, 817, 763, 669, 588
cm’'. HRMS: caled. for Ca3H2 F3N,05 + H': 431.1577, found: 431.1576. The product
was analyzed by HPLC to determine the enantiomeric excess: 92% ee (Chiralpak
AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 7.29 and
8.59 min.

S wcoon
H @31

(2R, 4R,S5R)-methyl 1-(4-methoxyphenyl)-2-(naphthalen-2-yl)-5-(trifluoromethyl)
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imidazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 76% yield. [a]*p = -68.1 (¢ 1.03, CHCLs); '"H NMR (CDCl;, TMS, 400 MHz)
d 8.00 (s, 1H), 7.89-7.83 (m, 3H), 7.68-7.66 (m, 1H), 7.50-7.48 (m, 2H), 6.74 (s, 4H),
5.59 (s, 1H), 4.70 (q, J = 6.8 Hz, 1H), 4.36 (s, 1H), 3.81 (s, 3H), 3.69 (s, 3H), 2.78
(brs, 1H); *C NMR (CDCl;, TMS, 100 MHz) & 170.5, 153.8, 139.8, 136.4, 133.6,
133.3, 128.9, 128.2, 127.7, 126.4, 126.3, 126.2, 125.9 (q, J = 280.9 Hz), 124.0, 117.1,
114.5, 82.0, 65.5 (q, J = 30.5 Hz), 60.6, 55.4, 53.0; IR (KBr) v 3324, 2956, 1743,
1513, 1425, 1250, 1134, 1037, 953, 815, 765, 677, 588 cm™'. The product was
analyzed by HPLC to determine the enantiomeric excess: 95% ee (Chiralpak AS-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t.= 10.63 and 16.58

min.

-0 (3m)
(2R, 4R,S5R)-methyl 2-(furan-2-yl)-1-(4-methoxyphenyl)-5-(trifluoromethyl)imida

zolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 85% yield. [a]*p = +36.3 (¢ 1.29, CHCL); '"H NMR (CDCls, TMS, 300
MHz) 6 7.42 (s, 1H), 6.80 (s, 4H), 6.42 (d, J = 2.7 Hz, 1H), 6.34 (s, 1H), 5.49 (s, 1H),
451 (q, J = 6.6 Hz, 1H), 4.33 (s, 1H), 3.78 (s, 3H), 3.74 (s, 3H); °C NMR (CDCl;,
TMS, 100 MHz) 5 170.6, 154.5, 152.1, 142.9, 139.6, 125.5 (q, J = 280.5 Hz), 118.1,
114.6, 110.6, 108.5, 75.9, 65.1 (q, J = 30.8 Hz), 60.5, 55.5, 53.0; IR (KBr) v 3318,
2956, 2840, 1745, 1513, 1455, 1250, 1134, 1037, 955, 815, 760, 650 cm™. The
product was analyzed by HPLC to determine the enantiomeric excess: 96% ee
(Chiralpak AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,=
10.17 and 21.37 min.
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s (3n)
(2R,4R,SR)-methyl 1-(4-methoxyphenyl)-2-(thiophen-2-yl)-5-(trifluoromethyl)

imidazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 80% yield. [a]*p = -52.7 (¢ 0.87, CHCl5); 'H NMR (CDCls, TMS, 400 MHz)
8 7.29-7.27 (m, 1H), 7.22-7.21 (m, 1H), 6.99-6.97 (m, 1H), 6.84 (d, J = 9.2 Hz, 2H),
6.78 (d, J = 9.2 Hz, 2H), 5.69 (s, 1H), 4.52 (q, J = 6.8 Hz, 1H), 4.33 (s, 1H), 3.79 (s,
3H), 3.73 (s, 3H); °C NMR (CDCl;, TMS, 100 MHz) & 170.5, 154.4, 143.5, 139.6,
127.0, 125.94, 125.90, 125.6 (q, J = 280.5 Hz), 118.1, 114.5, 77.9, 65.8 (q, J = 30.7
Hz), 60.5, 55.4, 52.9; IR (KBr) v 3318, 2950, 2844, 1743, 1513, 1460, 1250, 1134,
1038, 935, 822, 721, 529 cm™'. The product was analyzed by HPLC to determine the
enantiomeric excess: 97% ee (Chiralpak AS-H, i-propanol/hexane = 10/90, flow rate

1.0 mL/min, A = 220 nm); t,=9.15 and 14.01 min.

J} ----- COOEt
o7
3o)

(2R, 4R ,5R)-ethyl 1-(4-methoxyphenyl)-2-phenyl-5-(trifluoromethyl)imidazoli
dine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 80% yield. [a]*p = -21.6 (¢ 1.52, CHCLs); '"H NMR (CDCl;, TMS, 400 MHz)
5 7.55 (d, J = 6.4 Hz, 2H), 7.40-7.34 (m, 3H), 6.75 (d, J = 9.2 Hz, 2H), 6.69 (d, J =
9.2 Hz, 2H), 5.44 (s, 1H), 4.60 (q, J = 7.2 Hz, 1H), 4.29 (s, 1H), 4.23 (q, J = 7.2 Hz,
2H), 3.71 (s, 3H), 1.25 (t, J = 7.2 Hz, 3H); °C NMR (CDCl;, TMS, 100 MHz) &
170.0, 153.8, 140.0, 139.1, 128.94, 128.86, 126.7, 125.9 (q, J = 280.8 Hz), 117.0,
114.5, 81.9, 65.6 (q, J = 30.5 Hz), 62.0, 60.8, 55.5, 14.0; IR (KBr) v 3362, 2951, 2855,
1744, 1510, 1436, 1355, 1248, 1135, 1030, 934, 820, 711, 625 cm™ . HRMS: calcd. for

C0Hy F3N,0; + H': 395.1577, found: 395.1569. The product was analyzed by HPLC
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to determine the enantiomeric excess: 96% ee (Chiralpak AS-H, i-propanol/hexane =

10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 6.90 and 10.26 min.

MeO

\@ CF,4

N

COOBn
oy
3p)

(2R, 4R,5R)-benzyl 1-(4-methoxyphenyl)-2-phenyl-5-(trifluoromethyl)imidazoli
dine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 88% yield. [a]*p = -12.7 (¢ 0.93, CHCLs); '"H NMR (CDCl;, TMS, 300 MHz)
S 7.54-7.52 (m, 2H), 7.37-7.22 (m, 8H), 6.73 (d, J = 9.0 Hz, 2H), 6.64 (d, J = 9.0 Hz,
2H), 5.44 (s, 1H), 5.19 (s, 2H), 4.58 (q, J = 6.9 Hz, 1H), 4.34 (s, 1H), 3.72 (s, 3H),
2.68 (brs, 1H); °C NMR (CDCls;, TMS, 100 MHz) & 169.8, 153.8, 139.9, 139.0,
134.9, 128.93, 128.87, 128.6, 128.4, 128.1, 126.7, 125.8 (q, J = 281.0 Hz), 117.0,
114.5, 82.0, 67.5, 65.6 (q, J = 30.5 Hz), 60.9, 55.5; IR (KBr) v 3318, 2951, 2844,
1755, 1510, 1442, 1360, 1228, 1123, 1035, 933, 825, 690 cm™. HRMS: calcd. for
CasHa3F3NL,05 + H': 457.1734, found: 457.1738. The product was analyzed by HPLC
to determine the enantiomeric excess: 96% ee (Chiralpak AS-H, i-propanol/hexane =

10/90, flow rate 1.0 mL/min, A = 220 nm); t,= 9.33 and 16.08 min.

JB «1COOMBu
ok
3q)

(2R, 4R ,SR)-tert-butyl 1-(4-methoxyphenyl)-2-phenyl-5-(trifluoromethyl)imidazo-

lidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 84% yield. [a]*p = -22.3 (¢ 0.61, CHCLs); '"H NMR (CDCl;, TMS, 400 MHz)
S 7.54 (d, J = 6.8 Hz, 2H), 7.39-7.33 (m, 3H), 6.75 (d, J = 8.8 Hz, 2H), 6.68 (d, J =
8.8 Hz, 2H), 5.46 (s, 1H), 4.50 (q, J = 6.8 Hz, 1H), 4.18 (s, 1H), 3.71 (s, 3H), 2.63
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(brs, 3H), 1.40 (s, 9H); °C NMR (CDCls;, TMS, 100 MHz) & 169.2, 153.6, 140.3,
139.3, 128.9, 128.8, 126.7, 125.9 (q, J = 281.0 Hz), 116.7, 114.5, 82.7, 82.1, 65.8 (q, J
=30.4 Hz), 61.6, 55.5, 27.8; IR (KBr) v 3320, 2955, 2844, 1755, 1510, 1442, 1360,
1228, 1123, 1035, 933, 825, 690 cm'. HRMS: calcd. for CaHysF3N,O; + H':
423.1890, found: 423.1905. The product was analyzed by HPLC to determine the
enantiomeric excess: 92% ee (Chiralpak AD-H, i-propanol/hexane = 10/90, flow rate

1.0 mL/min, A =220 nm); t,= 5.56 and 6.30 min.

MeO

\@ CF,Cl
NJB mCOOMe
N
ol

cl Q3r)

(2R, 4R,SR)-methyl 5-(chlorodifluoromethyl)-2-(4-chlorophenyl)-1-(4-methoxy-
phenyl)imidazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 76% yield; [0.]*p = -46.4 (¢ 0.80, CHCls); 'H NMR (CDCls;, TMS, 400 MHz)
8 7.50 (d, J = 8.4 Hz, 2H), 7.35 (d, J = 8.4 Hz, 2H), 6.76 (d, J = 9.2 Hz, 2H), 6.72 (d,
J=9.2 Hz, 2H), 5.40 (s, 1H), 4.72 (dd, J, = 5.2 Hz, J, = 13.6 Hz, 1H), 4.37 (s, 1H),
3.80 (s, 3H), 3.72 (s, 3H); °C NMR (CDCls, TMS, 100 MHz) & 170.6, 154.4, 139.6,
137.4, 134.6, 129.9 (t, J = 295.7 Hz), 129.1, 128.3, 118.3, 114.5, 82.3, 71.2 (t, J =
24.2 Hz), 61.6, 55.4, 53.0; IR (KBr) v 3340, 2951, 2927, 2844, 1744, 1710, 1595,
1513, 1445, 1360, 1160, 1131, 1040, 929, 815, 752, 669 cm. HRMS: calcd. for
C1oHsCLF,N,05 + H': 431.0735, found: 431.0743. The product was analyzed by
HPLC to determine the enantiomeric excess: 97% ee (Chiralpak AS-H,

i-propanol/hexane = 10/90, flow rate 1.0 mL/min, = 220 nm); t, = 9.47 and 12.17 min.

MeO

X soome

(2R, 4R,SR)-methyl 5-(bromodifluoromethyl)-1-(4-methoxyphenyl)-2-(naphtha-
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alen-2-yl)imidazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 93% yield. [a]*p =-31.9 (¢ 1.81, CHCLs); '"H NMR (CDCl;, TMS, 400 MHz)
5 8.02 (s, 1H), 7.88-7.81 (m, 3H), 7.71 (dd, J; = 1.2 Hz, J, = 8.4 Hz, 1H), 7.51-7.46
(m, 2H), 6.78 (d, J=9.2 Hz, 2H), 6.73 (d, /= 9.2 Hz, 2H), 5.58 (s, 1H), 4.84 (dd, J; =
4.4 Hz, J, = 15.6 Hz, 1H), 4.44 (s, 1H), 3.83 (s, 3H), 3.69 (s, 3H); °C NMR (CDCl;,
TMS, 100 MHz) & 170.6, 154.2, 139.8, 136.3, 133.6, 133.2, 128.8, 128.2, 127.7,
126.39, 126.36, 126.3, 124.5 (t, J = 309.8 Hz), 124.2, 118.2, 114.4, 83.3, 72.7 (t, J =
21.3 Hz), 62.0, 55.4, 53.0; IR (KBr) v 3347, 2957, 2927, 2855, 1742, 1513, 1450,
1220, 1178, 1131, 1038, 929, 756, 669, 590 cm™'. HRMS: calcd. for Cy3H, BrF,N,O5
+ H": 491.0776, found: 491.0769. The product was analyzed by HPLC to determine
the enantiomeric excess: 95% ee (Chiralpak AS-H, i-propanol/hexane = 10/90, flow

rate 1.0 mL/min, A =220 nm); t,= 13.75 and 17.03 min.

MeO

Qe
NJB mCOOMe
N
og

cl (3t)

(2R,4R,5R)-methyl 2-(4-chlorophenyl)-1-(4-methoxyphenyl)-5-(perfluoroethyl)-
imidazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 80% yield; [0.]*p = -63.2 (¢ 1.10, CHCls); 'H NMR (CDCls;, TMS, 400 MHz)
0 7.49 (d, J= 8.4 Hz, 2H), 7.35 (d, J = 8.4 Hz, 2H), 6.75 (d, J = 9.2 Hz, 2H), 6.66 (d,
J=9.2 Hz, 2H), 5.32 (s, 1H), 4.76 (dd, J, = 7.6 Hz, J, = 19.2 Hz, 1H), 4.41 (s, 1H),
3.80 (s, 3H), 3.71 (s, 3H), 2.65 (brs, 1H); °*C NMR (CDCl;, TMS, 100 MHz) & 170.5,
154.4,139.7, 137.7, 134.7, 129.2, 128.2, 118.4, 114.6, 82.0, 63.9 (m), 60.6, 55.4, 53.1;
IR (KBr) v 3347, 2953, 2940, 1744, 1711, 1595, 1513, 1424, 1361, 1176, 1132, 1040,
929, 815, 752, 669, 626 cm™. HRMS: calcd. for CoH sCIFsN,O; + H': 465.0999,
found: 465.1008. The product was analyzed by HPLC to determine the enantiomeric

excess: 97% ee (Chiralpak AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, =
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220 nm); t, = 6.54 and 8.30 min.

MeO

Qg
NJB mCOOMe
N
og

cl (Bu)

(2R,4R,S5R)-methyl 2-(4-chlorophenyl)-1-(4-methoxyphenyl)-5-(perfluoropropyl)
imidazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 80% yield; [0.]*p = -66.6 (¢ 1.30, CHCls); 'H NMR (CDCls;, TMS, 400 MHz)
0 7.49 (d, J= 8.4 Hz, 2H), 7.35 (d, J = 8.4 Hz, 2H), 6.76 (d, J = 8.8 Hz, 2H), 6.66 (d,
J = 8.8 Hz, 2H), 5.34 (s, 1H), 4.86 (dd, J; = 4.4 Hz, J, = 21.6 Hz, 1H), 4.41 (s, 1H),
3.79 (s, 3H), 3.71 (s, 3H), 2.65 (brs, 1H); °C NMR (CDCls, TMS, 100 MHz) & 170.5,
154.4,139.8, 137.7, 134.7, 129.2, 128.2, 118.3, 117.6 (q, J = 283.7 Hz), 114.6, 81.5,
64.1 (m), 60.7, 55.4, 53.1; IR (KBr) v 3341, 2940, 1740, 1513, 1476, 1425, 1377,
1262, 1175, 1015, 929, 783, 669 cm™. HRMS: calcd. for CoH;sCIF;N,O;5 + H':
515.0967, found: 515.0968. The product was analyzed by HPLC to determine the
enantiomeric excess: 96% ee (Chiralpak AS-H, i-propanol/hexane = 10/90, flow rate

1.0 mL/min, = 220 nm); t, = 5.72 and 6.75 min.

MeQO

\©\ CoF13
NJB mCOOMe
N
o

cl 3v)

(2R,4R,5R)-methyl 2-(4-chlorophenyl)-1-(4-methoxyphenyl)-5-(perfluorohexyl)
imidazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 88% yield; [0.]*p = -30.9 (¢ 1.02, CHCls); 'H NMR (CDCls;, TMS, 400 MHz)
0 7.49 (d, J= 8.4 Hz, 2H), 7.35 (d, J = 8.4 Hz, 2H), 6.76 (d, J = 8.8 Hz, 2H), 6.66 (d,
J = 8.8 Hz, 2H), 5.35 (s, 1H), 4.88 (dd, J; = 4.0 Hz, J, = 22.4 Hz, 1H), 4.42 (s, 1H),
3.79 (s, 3H), 3.70 (s, 3H), 2.65 (brs, 1H); °C NMR (CDCls, TMS, 100 MHz) & 170.5,
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154.3, 139.8, 137.7, 134.7, 129.2, 128.2, 118.2, 114.6, 81.5, 64.3 (m), 60.8, 55.4, 53.0;
IR (KBr) v 3340, 2950, 2834, 1744, 1515, 1446, 1425, 1144, 1016, 929, 771, 669,
cm’'. HRMS: caled. for CosH sCIF13N,05 + H': 665.0871, found: 665.0861. The
product was analyzed by HPLC to determine the enantiomeric excess: 98% ee
(Chiralcel OD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, = 220 nm); t, =
4.21 and 4.77 min.

MeO

CF,
%\% «CO,Me
. N (5a)

(2R, 4R,5R)-methyl 1-(4-methoxyphenyl)-2-propyl-5-(trifluoromethyl)imidazo-
lidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 80% yield. d.r. = 10:1; [a]*p = -26.1 (¢ 0.42, CHCl;); '"H NMR (CDCls,
TMS, 400 MHz) & 6.94 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.8 Hz, 2H), 4.47-4.46 (m,
1H), 4.26 (q, J = 7.2 Hz, 1H), 3.78 (s, 3H), 3.76 (s, 3H), 1.85-1.82 (m, 1H), 1.44-1.40
(m, 3H), 0.94 (t, J = 6.8 Hz, 3H); °C NMR (CDCl;, TMS, 100 MHz) § 171.2, 155.1,
140.5, 125.6 (q, J = 280.0 Hz), 120.9, 114.6, 79.8, 67.2 (q, J = 30.0 Hz), 60.5, 55.5,
52.9, 36.8, 18.1, 14.1; IR (KBr) v 3336, 2957, 2927, 2855, 1742, 1513, 1450, 1220,
1038, 929, 756, 669 cm’'. HRMS: calcd. for Ci6H21F5N,05 + H': 347.1577, found:
347.1584. The product was analyzed by HPLC to determine the enantiomeric excess:
89% ee (Chiralpak AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220
nm); t,=5.14 and 6.13 min.

N

\t\ﬂ)\N «CO,Me
3 H (Sb)

(2R, 4R,S5R)-methyl 2-butyl-1-(4-methoxyphenyl)-5-(trifluoromethyl)imidazoli
dine-4-carboxylate

The title compound was prepared according to the general procedure as described
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above in 76% yield. d.r. > 20:1; [a]”p = -14.3 (¢ 0.83, CHCl;); '"H NMR (CDCls,
TMS, 400 MHz) & 6.93 (d, J = 9.2 Hz, 2H), 6.85 (d, J = 9.2 Hz, 2H), 4.46-4.45 (m,
1H), 4.26 (q, J = 7.2 Hz, 1H), 4.21 (s, 1H), 3.78 (s, 3H), 3.76 (s, 3H), 1.90-1.85 (m,
1H), 1.51-1.29 (m, 5H), 0.88 (t, J = 7.2 Hz, 3H); *C NMR (CDCl;, TMS, 100 MHz)
5 171.2, 155.1, 140.4, 125.9 (q, J = 279.8 Hz), 120.8, 114.7, 80.0, 67.1 (q, J = 29.9
Hz), 60.5, 55.5, 52.9, 34.3, 26.9, 22.7, 14.0; IR (KBr) v 3368, 1736, 1516, 1448, 1425,
1210, 1044, 929, 705, 656 cm™. HRMS: calcd. for Ci7Ha3F3sN,O5 + H': 361.1734,
found: 361.1742. The product was analyzed by HPLC to determine the enantiomeric
excess: 91% ee (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A
=220 nm); t,= 6.34 and 7.30 min.

CF,
%ﬂ mCO,Me
N (5¢)

(2R, 4R,5R)-methyl 1-(4-methoxyphenyl)-2-pentyl-5-(trifluoromethyl)imidazo
lidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 85% yield. d.r. = 17:1; [a]*p = -19.0 (¢ 0.55, CHCl;); '"H NMR (CDCls,
TMS, 400 MHz) & 6.93 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.8 Hz, 2H), 4.46-4.45 (m,
1H), 4.26 (q, J = 7.2 Hz, 1H), 4.21 (s, 1H), 3.78 (s, 3H), 3.77 (s, 3H), 1.87-1.85 (m,
1H), 1.51-1.29 (m, 7H), 0.88 (t, J = 6.8 Hz, 3H); *C NMR (CDCl;, TMS, 100 MHz)
o 171.2, 155.1, 140.4, 125.6 (q, J = 281.6 Hz), 120.8, 114.7, 80.0, 67.1 (q, J = 30.1
Hz), 60.5, 55.5, 52.9, 34.6, 31.8, 24.5, 22.6, 14.0; IR (KBr) v 3335, 1756, 1512, 1469,
1255, 1032, 917, 740, 669 cm”. HRMS: calcd. for CigHasF3sN2O5 + H': 375.1890,
found: 375.1883. The product was analyzed by HPLC to determine the enantiomeric
excess: 91% ee (Chiralpak AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A
=220 nm); t,= 5.34 and 5.88 min.
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MeO

\©\ /inBr
NN coMe
\f{\” 2 (5d)

(2R,4R,5R)-methyl 5-(bromodifluoromethyl)-1-(4-methoxyphenyl)-2-propylimi
dazolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 80% yield. d.r. = 15:1; [a]*p = -12.6 (¢ 0.27, CHCL); '"H NMR (CDCls,
TMS, 400 MHz) & 7.03 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.8 Hz, 2H), 4.38-4.33 (m,
2H), 4.26 (s, 1H), 3.80 (s, 3H), 3.78 (s, 3H), 1.86-1.80 (m, 1H), 1.48-1.45 (m, 2H),
1.32-1.30 (m, 3H), 0.88 (t, J = 7.2 Hz, 3H); °C NMR (CDCls, TMS, 100 MHz) &
171.3, 156.0, 140.3, 125.3 (t, J = 309.0 Hz), 123.5, 114.6, 81.8, 74.5 (t, J = 20.3 Hz),
62.1, 55.5, 52.9, 34.1, 26.9, 22.8, 14.0; IR (KBr) v 3317, 2957, 1740, 1515, 1477,
1425, 1250, 1023, 930, 755, 670 cm™. HRMS: caled. for C7HpBrF,N,O; + H:
421.0933, found: 421.0935. The product was analyzed by HPLC to determine the
enantiomeric excess: 92% ee (Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate

1.0 mL/min, A =220 nm); t,= 6.23 and 6.90 min.

MeO

\©\ /inBr
NN coMe
N se

(2R,4R,5R)-methyl 5-(bromodifluoromethyl)-2-ethyl-1-(4-methoxyphenyl)imida
zolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 76% yield. d.r. = 10:1; [a]*’p = -20.7 (¢ 0.15, CHCL); '"H NMR (CDCls,
TMS, 400 MHz) & 7.03 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.8 Hz, 2H), 4.37-4.33 (m,
1H), 4.26 (s, 1H), 3.80 (s, 3H), 3.78 (s, 3H), 1.86-1.79 (m, 1H), 1.47-1.26 (m, 7H),
0.87 (t, J = 6.8 Hz, 3H); °C NMR (CDCls, TMS, 100 MHz) & 171.4, 156.0, 140.3,
123.5, 114.6, 81.9, 74.5 (t, J = 20.6 Hz), 62.1, 55.5, 52.9, 34.4, 31.9, 24.5, 22.5, 14.0;
IR (KBr) v 2958, 2924, 1743, 1512, 1477, 1435, 1215, 1133, 1021, 935, 783, 670
cm’. HRMS: calcd. for CsHysBrFaN,O; + H': 435.1089, found: 435.1076. The
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product was analyzed by HPLC to determine the enantiomeric excess: 91% ee
(Chiralpak AD-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, A = 220 nm); t,=
6.08 and 6.84 min.

(2R,4R,S5R)-methyl 1-(4-methoxyphenyl)-2-phenethyl-5-(trifluoromethyl)imidazo
lidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 80% yield. d.r. > 20:1; [a]*p = -34.5 (¢ 0.95, CHCL); '"H NMR (CDCls,
TMS, 400 MHz) & 7.29-7.25 (m, 2H), 7.20-7.17 (m, 3H), 6.91 (d, J = 9.2 Hz, 2H),
6.83 (d, J = 9.2 Hz, 2H), 4.51-4.49 (m, 1H), 4.26 (q, J = 7.2 Hz, 1H), 4.23 (s, 1H),
3.78 (s, 3H), 3.77 (s, 3H), 2.84-2.71 (m, 1H), 2.72-2.69 (m, 1H), 2.18-2.15 (m, 1H),
1.80-1.74 (m, 1H); *C NMR (CDCls;, TMS, 100 MHz) & 171.2, 155.4, 141.3, 140.3,
128.4,128.3, 126.0, 125.6 (q, J =279.9 Hz), 121.4, 114.7, 79.6, 67.3 (q, J = 30.1 Hz),
60.6, 55.5, 52.9, 36.1, 31.0; IR (KBr) v 2956, 2840, 1743, 1603, 1512, 1480, 1439,
1214, 1133, 1036, 929, 783, 771, 669 cm™. HRMS: calcd. for CHp3F3N,O3 + Na'™:
431.1553, found: 431.1568. The product was analyzed by HPLC to determine the
enantiomeric excess: 92% ee (Chiralpak AD-H, i-propanol/hexane = 10/90, flow rate

1.0 mL/min, A = 220 nm); t,= 7.77 and 8.76 min.

(2R, 4R,S5R)-methyl 2-isopropyl-1-(4-methoxyphenyl)-5-(trifluoromethyl)imidazo
lidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 76% yield. d.r. > 20:1; [a]”p = -17.5 (¢ 0.61, CHCl;); '"H NMR (CDCls,
TMS, 400 MHz) & 7.06 (d, J=9.2 Hz, 2H), 6.85 (d, /=9.2 Hz, 2H), 4.35 (d, /= 3.6
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Hz, 1H), 4.18-4.13 (m, 2H), 3.80 (s, 3H), 3.78 (s, 3H), 1.94-1.89 (m, 1H), 0.99 (d, J =
6.8 Hz, 3H), 0.94 (d, J = 6.8 Hz, 3H); °C NMR (CDCls, TMS, 100 MHz) & 171.6,
156.1, 141.1, 125.7 (q, J = 280.1 Hz), 123.9, 114.6, 85.1, 68.6 (q, J = 29.7 Hz), 60.5,
55.5, 52.9, 29.7, 19.2, 14.6; IR (KBr) v 3317, 2957, 2436, 1742, 1603, 1479, 1425,
1214, 1133, 1036, 929, 669 cm™. HRMS: calcd. for CigHa FsN,Os + H': 347.1577,
found: 347.1585. The product was analyzed by HPLC to determine the enantiomeric
excess: 91% ee (Chiralpak AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A
=220 nm); t,=4.79 and 5.33 min.

JB ----- CO,Me
o8
(Sh)

(2R, 4R,S5R)-methyl 2-cyclohexyl-1-(4-methoxyphenyl)-5-(trifluoromethyl)imida
zolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 76% yield. d.r. > 20:1; [a]*p = -32.3 (¢ 0.56, CHCl;); '"H NMR (CDCls,
TMS, 400 MHz) ¢ 7.03 (d, J = 8.8 Hz, 2H), 6.85 (d, J = 8.8 Hz, 2H), 4.35 (d, /= 4.0
Hz, 1H), 4.17-4.13 (m, 2H), 3.79 (s, 3H), 3.78 (s, 3H), 2.60 (brs, 1H), 1.92-1.89 (m,
1H), 1.79-1.65 (m, 5H), 1.19-1.12 (m, 4H), 0.95-0.92 (m, 1H); “C NMR (CDCl,
TMS, 100 MHz) & 171.5, 155.8, 141.3, 125.6 (q, J = 279.8 Hz), 123.2, 114.5, 84.5,
68.3 (q, J = 29.8 Hz), 60.5, 55.4, 52.8, 40.2, 30.0, 26.6, 26.5, 26.1, 25.7; IR (KBr) v
3317, 2957, 2434, 1740, 1601, 1469, 1423, 1210, 1131, 1034, 929, 669 cm™ . HRMS:
caled. for CjoHpsF3N,0; + H': 387.1890, found: 387.1894. The product was analyzed
by HPLC to determine the enantiomeric excess: 90% ee (Chiralpak AD-H,
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t.= 5.43 and 6.32

min.
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(2R,4R,5R)-methyl 2-isobutyl-1-(4-methoxyphenyl)-5-(trifluoromethyl)imida
zolidine-4-carboxylate

The title compound was prepared according to the general procedure as described
above in 85% yield. d.r. = 15:1; [a]*p = -37.3 (¢ 1.12, CHCL); '"H NMR (CDCls,
TMS, 400 MHz) & 6.92 (d, J = 9.2 Hz, 2H), 6.85 (d, J = 9.2 Hz, 2H), 4.56-4.54 (m,
1H), 4.24 (q, J = 7.2 Hz, 1H), 4.21 (s, 1H), 3.77 (s, 3H), 3.76 (s, 3H), 1.84-1.71 (m,
2H), 1.35-1.33 (m, 1H), 0.98 (d, J = 6.4 Hz, 3H), 0.93 (d, J = 6.8 Hz, 3H); °C NMR
(CDCls, TMS, 100 MHz) 6 171.1, 154.9, 140.5, 125.6 (q, J = 279.9 Hz), 120.4, 114.6,
78.5, 67.0 (q, J = 30.0 Hz), 60.6, 55.5, 52.8, 44.3, 25.3, 23.7, 22.0; IR (KBr) v 2955,
2434, 1741, 1608, 1468, 1421, 1210, 1135, 1037, 929, 668 cm™'. HRMS: calcd. for
C17H23F3N,05 + H': 361.1734, found: 361.1737. The product was analyzed by HPLC
to determine the enantiomeric excess: 90% ee (Chiralpak AS-H, i-propanol/hexane =

10/90, flow rate 1.0 mL/min, A = 220 nm); t,=4.81 and 5.16 min.

V. Synthetic Transformtions.

Due to high volatility of (2R,3R)-2,3-diamino-4,4,4-trifluoro-butanoate, oxidative
cleavage of the PMP group could be performed as below: Firstly, diamine 6 was
obtained by acidic hydrolysis of the corresponding cycloadduct 3a in good yield. The
diamine 6 was further transformed into cyclic urea 7 with triphosphgen, then
treatment with Ce(NH4),(NO3)s gave the derived amide 8 without loss of the

diastereo-/enantiomeric excess.

F CF CF
3 HoPMP, 3 3 3
PMP\N/g TsOH 2 \N/g Triphosgen PMP\N/g CAN HN/S
>  H N — = 0 HSwmCO-Me ~is ~ni 1 D
)i,\: ..... CO,Me MeOH. 1t HH y CO;Me CH,Cl, %I'\N CO,Me CH4CN //I'\N CO;Me

p-ChCeH 5h 2 EtsN 0" O H

3a 6 7 8

97% ee (81% yield, 97% ee) (85% vyield, 97% ee) (65% vyield, 97% ee)

3a (207 mg, 0.5 mmol) was dissolved in 3 mL of methanol at room temperature

followed by the addition of TSOH'H,O (380 mg, 2 mmol). The reaction mixture was
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stirred until starting material was consumed (monitored by TLC) and neutralized the
mixture by Na,COs. Then the mixture was partitioned between ethyl acetate and water,
then the organic layer was washed with brine, dried over MgSQ,, and concentrated in
vacuo then the organic solvent was removed and the residue was purified by column

chromatography to give compound 6 in 81% yield.

Q

N
H )wCoMe

(©6)
(2R,3R)-methyl 2-amino-4,4,4-trifluoro-3-((4-methoxyphenyl)amino)butanoate
[a]*b = -41.2 (¢ 0.73, CHCLs); '"H NMR (CDCl;, TMS, 300 MHz) & 6.76 (d, J = 8.7
Hz, 2H), 6.66 (d, J = 8.7 Hz, 2H), 4.54-4.51 (m, 1H), 4.43-4.36 (m, 1H), 4.12 (s, 1H),
3.73 (s, 3H), 3.59 (s, 3H), 1.78 (brs, 2H); °C NMR (CDCls, TMS, 100 MHz) & 171.7,
153.1, 139.9, 125.6 (q, J = 283.1 Hz), 116.0, 114.7, 58.4 (q, J = 27.9 Hz), 55.6, 52.7,
52.6; IR (KBr) v 3368, 2951, 1746, 1516, 1453, 1218, 1035, 929, 669 cm™. The
product was analyzed by HPLC to determine the enantiomeric excess: 97% ee
(Chiralpak AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A = 220 nm); t,=
11.07 and 20.46 min.

To a solution of 6 (100 mg, 0.34 mmol) and triethylamine (141 pL, 1.02 mmol)
in dry CH,CI,(15.0 mL) under nitrogen at 0 °C was added a solution of triphosgene
(100 mg, 0.34 mmol) in dry CH,Cl, dropwise. The reaction mixture was warmed to
room temperature and stirred until the starting material was consumed completely as
indicated by TLC.Then the reaction was quenched and purified by column

chromatography to give the cyclic urea 7.

© A (7
(4R,S5R)-methyl 1-(4-methoxyphenyl)-2-0xo-5-(trifluoromethyl)imidazolidine-4-
carboxylate
[a]*b = +18.8 (¢ 0.16, CHCl;); '"H NMR (CDCls, TMS, 300 MHz) & 7.24 (d, J = 9.0
Hz, 2H), 6.92 (d, /= 9.0 Hz, 2H), 5.85 (s, 1H), 4.91-4.88 (m, 1H), 4.33 (d, /= 2.4 Hz,
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1H), 3.89 (s, 3H), 3.81 (s, 3H); °C NMR (CDCl;, TMS, 75 MHz) & 169.7, 158.9,
158.2, 129.3, 126.9, 123.8 (q, J = 281.5 Hz), 114.3, 61.1 (q, J = 32.4 Hz), 55.3, 53.3,
51.9; IR (KBr) v 2917, 2846, 2335, 1722, 1515, 1423, 1241, 1166cm™ . HRMS: calcd.
for C13H3F3N,04 + H': 319.0897, found: 319.0900. The product was analyzed by
HPLC to determine the enantiomeric excess: 97% ee (Chiralpak AD-H,
i-propanol/hexane = 40/60, flow rate 1.0 mL/min, A = 220 nm); t,= 14.87 and 16.88
min.

To a solution of 7 (92 mg, 0.29 mmol) in dry acetonitrile (2.0 mL) was added
dropwise a solution of CAN (477 mg, 0.87 mmol) in H,O (1.0 mL) at 0 °C. The
reaction was completed immediately and quenched by the addition of saturated
NH4Cl aqueous solution. The phases were separated and the aqueous phase was
extracted with ethyl acetate. The combined organic phases were dried over sodium
sulfate and concentrated under vacuum. The residue was purified by chromatography

to give 8 as a white soild.

CF,
HN

«CO,Me
. (8)

(4R,SR)-methyl 2-ox0-5-(trifluoromethyl)imidazolidine-4-carboxylate

[a]*p = -35.0 (¢ 0.20, CHCl3); "H NMR (CDCls, TMS, 300 MHz) & 6.92 (s, 1H), 6.41
(s, 1H), 4.46 (m, 1H), 4.33 (d, J = 3.2 Hz, 1H), 3.85 (s, 3H); °C NMR (DMSO-ds,
TMS, 100 MHz) 6 170.7, 161.1, 124.7 (q, J = 279.4 Hz), 55.2 (q, J = 32.2 Hz), 53.4,
52.9; IR (KBr) v 3243, 2922, 2360, 2341, 1724, 1443, 1240, 1176, 1145cm™ . HRMS:
caled. for C¢H,F3N,0; + Na': 235.0296, found: 235.0301. The product was analyzed
by GC to determine the enantiomeric excess: 97% ee (B-dex 325 column, 30 m x 0.25
mm x 0.25 um, column temperature: 170 °C, carrier gas: N», 1 mL/min); t,= 9.84 and

14.29 min.

VI. Linear Effect for the 1,3-Dipolar Cycloaddition of Trifluoromethylated Imine
1a with Imino Ester 2a Catalyzed by Cu(CH3CN)4BF4/(S,R,)-PPFOMe Complex.
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Y ee% of the cycloaddition adduct

0.0 0.2 0.4 0.6 0.8 1.0
X ee% of the ligand Lg

Ee of (S,R,)-LS were determined by HPLC: Chiralpak AD-H, i-propanol/hexane
=1/99, flow rate 0.5 mL/min, A = 254 nm; t,= 16.01 and 21.18 min.

L5.,,(%) 11 23 31 39 49 56 70 80 90 100

Prodg. (%) 8 18 25 36 46 54 65 74 86 97

VII. Proposed Transition States of the exo’-Selectivity for Asymmetric

1,3-Dipolar Cycloaddition of Imino Esters with Fluorinated Imines.

PMP_ ///\
N/ ™cF;  PMR  (1a)

H OMe OMe
*LCu-0|~ O\
X H w1
PMP-Y, c 4 Cuyl A
O\ NS -4
Me \

C
Ci()‘ PMP. 3
R "CO,Me
R”2 N
2,4-trans

Scheme S1. Postulated catalytic cycle for Cu(l)-catalyzed asymmetric 1,3-DC
of azomethine ylide with fluorinated imines.
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Based on the relative and absolute configuration of (2R,4R,5R)-3s and previous
studies,’ a plausible stepwise mechanism was proposed to rationalize the observed
exo'-selectivity for this 1,3-DC. The in situ-formed azomethine ylide is coordinated to
the Cu complex leading to the catalytically active species (A) based on the linear
correlation results. Initial Mannich addition of the metalloazomethine ylide (A) to the
Re face (C=N) of the fluorinated imine 1a through the gauche conformation generates
the zwitterionic intermediate (B), which could be facilitated by the possible
coordination interaction between the imino group of 1a and the Cu(I) center. After the
Mannich reaction, the copper atom spontaneously switches from imino ester to NPMP
for forming the six-membered chair-like species (C).> Before the subsequent
intramolecular cyclization, the C-N single bond must rotate into the species (D) hence
the amino unit approaches the Re face of the imine moiety to give the
exo'-diastereomer, in which the substituents at 2 and 4 position of imidazolidine ring
are arranged at trans configuration. Nevertheless, the real catalytic mechanism still

needs further investigation.
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IX. '"H NMR and *C NMR Spectra.
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XII. HPLC Chromatograms

Data File D:WLOSDAT AL OMAWLOHNLOH-6-L18WLOH-6-118C-2 2012-04-10 19-09-Z4023-0201.D
Sample Fame: LQH-B-118C-2

Acig. Instrument :

Inject ion Date
Acg. Method

Last changed

Analysis Method :

Last changed

¢ LOH Seq.
Instrument 1 Location @ Wial 23
4 102002 TrE2: 08 PH Inj : 1

Inj Yolume @ 5 nl

P IALCYVEI0LE0 LN LOW LOH-6-118NLQH-6-116C-2 Z01E-04-10 15-09-Z4N\ADH-10-90-

10ML -2 200M- 30MIN. M

117972011 12:13:31 PM by THL

IeSLCYDATAVLOM LOM LOH-6-1185LOH-6-1150-2 2012-04-10 19-09-24,023-0201.I0
DA.M [ADH-10-90-10ML-Z20NM-30MIN. M)

T E0LE S 4044 PM by LT

[modified after loadin

]
VDT A, Mielength=2 20 nm (DAL CODAET ALOHLOHILH6- 1 1E\L0 -1 1603 2002-04 10 19-08- 290 53-0a01 .0

-«COOMe

mal &= -+
=
100+ = MeQ
CF5
80
N
01 o N
H
40 -
Cl 3a
20
o] T
T T T T
g 10 11 12 13 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
TUse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=2Z0 nm
Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]
B R e R B R e I L L LR
1  9.6Z4 EB 0.3499 2491.14551 105.95347 49,7242
2 11.314 BB 0.3998 2518.77734  93.60684 50,2758
Totals SO09. 92255 199.59032
**% End of Report ***
Instrument 1 7/ 9/ Z01E & 40:50 PI LJ Page 1 of 1
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Data File DiALCWDATAML QHMWLOHALQH-6-134LOH-6-134 Z012-03-82 Z1-44-5E%0T72-0301.D
Sample Fame: LQH-6-134E

Acg. Operator ¢ LOH feq. Line : 3
Acig. Instrument : Instrument 1 Location @ Wial T2
Injection Date 3/ 2272012 10:25:41 PM Inj 1
Inj Yolume @ 5 nl
Acq. Method t IALCYEZ0LEZ0 L LOW LOH-6-138LOH-6-134 2012-03-22 Z1-44-52%ADH-10-90-10ML-
22 0FM- I0MIN .M
Last changed o 11/9/2001 12:153:31 PM by THL

Analysis Method : D0ALCYDATAWLOMLOMLOM-6-1345LOH-6-134 Z2012-03-22 21-44-524072-0301.D%DAM
[ADH-10-90-10ML -2 200M- S0MIN. M)

Last changed vo&f 192002 201740 PM by THL
[modified after loading)

[}
WOT A, MiEelength=220 nm (DAL SDATALOHILOHLOH-6- 1300 HHE6-124 2012-03-22 21-4-52'072-0201.00
mal
1600+
1400 4
CF5
1200
N
1000 ""'COOME
N
200 - H
600 33
<00~
200 E ‘ﬁ&%&
=
1] L L T
g Slﬁ QI QI.‘S 1:3 1|J|,5 lll III.‘S lli 12|.5 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
Tge Moltiplier & Dilution Factor with ISTDs
Signal 1: WWD1l A, Wavelength=2Z0 nm
Peal RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [m&T 1 H
e e e e B il et
1 8,490 MM 0.4015 3.98363ed 1653.52:95 95.5441
2 11.473 MM 0.2463 588.54236  ZL.9764%  1.4559
Totals 4.08245e4  1675.49943
Instrument 1 41872018 £:17:44 PM THL Page 1 of 1

S96



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

bata File D4 LCADATALOHAL QHALQH-T-TWLOH-T7-TD 2012-03-Z8 08-33-340082-0201.D

Sample Fame: LQH-7-TD

Acg. Operator

Acig. Instrument :
Inject ion Date

Acg. Method

Last changed

Analysis Method :

Last changed

¢ L 3

eq. Line : Z
Instrument 1 Location @ Wial 82
JPEBFE0LE G:45:31 AM Inj : 1

Inj Yolume @ 5 nl

P IALCYEZ0LE0OLNLOW LOH-T-TWLOQH-T-TD Z012-03-28 08-33-34\ASH-10-90- 10ML -

Z20AM.M
JFE8FE0LE 9008029 AM by LOH
[modified after loading)

Do ALCY DATA LW LOM LOH-T-T4LOH-7-TD 2012-03-28 08-33-344082-0201L.00DALH |

ASH-10-90-10ML- 22 0NM.M)
41972012 2:31: 57 PM by THL
[modified after loading)

mAl

a0

T

60

50

a0

04

SO A, Wielength=2 20 nm (DAL CDATALQHLQHWOH-7- 7P\ LOH-7-F D20 120338 02-33- 24022 0201.00

MeO,

o N

225
S
=

%.

Cl

CF;

- COOMe

I=z

3b

-1

e
o
=
=
o

min

Jorted By
Multiplier
Dilution

Tge Multiplier & Dilution Factor with ISTDs

Simmal
1.0000
1.0000

Signal 1. WWD1 A, Tavelength=2ZZ0 nm

Pealr RetTime Type

#  [min]

1 T.858 MM
2 11.235 MM

Totals

Instrument 1 & 1%/2012 2:32: 02 FM THL

Width Area Height Area
[min] malr *5 [m&T 1 ]

0.4543 2209.44257  61.05141 50,3179
0.7685 21651.52905  47.24513 49.68621

4390,97192  1Z§.29954
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bata File D:ALCADATAWLOHWLOH-7-11-13-155LOH-T-11-13-15F 2012-04-1% 19-33-384055-0101.D

Sample Wame: LOQH-7-11D

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

¢ LOH feq. Line : 1
Instrument 1 Location @ Wial 95
4/ 192012 T:34: 56 PH Inj : 1

Inj Yolume @ 5 nl

D IAWLCWDATALOHWLOH-7-11-13-15L0H-7-11-13-15 Z0LlE-04-19 19-33-384A3H-10-

40 -1ML -2 20HM-25MIN. N

9/ 1072001 12:27: 52 PH by LTL

DAL CYDATA LOM LOH-7-11-13-15LOH-7-11-13-15 Z012-04-1% 19-33-38%095-0101.
I DA [ ASH-10-90-1ML- 22 0NM-Z5M IN.M)

5/5FE01E 4011035 P by lugh

[modified after loading)

'}
AT A, Winelength=220 nm (DALCDATALOHLOH-F- 111 2- 180 H-7-11-13-15 20120419 18-32-380250101.00

mAl 3
= MeO

300+
24604
2004
1304
1004

o Cl

LliEy -

CF4

-« COOMe

IZ

3b

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=2Z0 nm

Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]
B R e R B R e I L L LR
1 T.8L3 MM 0.4294 513.10126  19.91641  3.1Z50
2 11.193 \WB 0.66T1 1.59063ed4  354.82291 96,5750
Totals 1.64194ed  374.73932
**% End of Report ***

Instrument 1 5/ 5/ 2012 4:11:44 PM 1lqh

S98

Page 1 of 1



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Data File IWLOANDATAWLOHWLOH-T7-11EMLOQH-T7-11E Z012-04-20 11-35-04%064-0301.D

Sample Name: LQH-T-TB

Acyg. Operator ¢ LOH Jeg. Line : 3
Aoy, Instrument @ Instrument 1 Location @ Yial 64
Injection Date &7 20/2012 1:2:19:13 PM Inj : 1
Inj Wolume : 5 pl
Acqg. Method ¢ D ALOY DATA, LOQW LOH-T-11ENLOH-T-11E Z012-04-20 11-35-04% ASH-10-90-10ML-

ZEZOMM- Z0MIN.M
Last changed CoBf29/2011 5:17: 2T PM by LTL

Analysis Method @ DiALCWDATALOW,LOH-7-11EALOQH-7-11E 2012-04-20 11-35-0443064-0301.I0DAM |

ASH-10-90-10ML- 22 0RM-ZOM IN M)

Last changed COSFESE0NLE 40152 PM by lah
(modified after loading)
Method Info v ASH-50-50-1ML -2 54MM-50MIN
T A, MG welergth=220 nm (DAL COAT A OHL GHT- 11 B H - TTE 20120420 11-5-0408-0301 07 |
mal | = o %
. = W
o @':: MeO
00 -
CF4
176
N
150 -1 COOMe
125 N
H
100+
C
T4 3c
50 4
25
1]
T T T T T T
T T4 2 a5 a a5 min

Area Percent Report

Sorted By : Sigmal
Moltiplier : 1.0000
Dilution : l.0000

Tse Multiplier & Dilution Factor with [3TDs

Signmal 1: VD1 A, Wavelength=22Z0 nm

Peale RetTime Type Width Area Height
# [min] [min] mal *s [malr ]

Area

%

49.4398
50,5604

1 T.541 W 0.3940 5673.96338 223.26645
Z G.473 MF 0,467 580E.59619 E0R.2G004

Totals ! 1.14766ed  430.24939

**% End of Report **%

Instrument 1 5/ 57201 4:01:57 PM lgh
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Data File InWLOWDATAAL
Sample Name: LQH-7-11E

QHWLOH-T-11ENLOQH-T-11E Z01&-04-20 11-35-046065-0401.D

Acyg. Operator ¢ LOH Jeg. Line : 4
Aoy, Instrument @ Instrument 1 Location @ Vial 65
Injection Date 4420/ 2012 12:40:59 PH Inj : 1

Inj Wolume : 5 pl

A, Method

Last changed :
Mnalysis Method

Last changed

Method Info

VDALY DATE LR LOH-T-11EVLOH-T-11E Z012-04-20 11-35-04% ASH-10-90-10ML-

ZZ0WM-20MIN.M

82902011 817 27 PM by LTL

DS LOY DATALQM LOH-T7-11E5LOH-7-11E 2012-04-20 11-35-044065-0401.04DAM |
ASH-10-90-10ML-220NM-Z0M IN.IM)

SFBFE0LE 10:14: 2T AM by thl

(modified after loading)

v ASH-50-50-1ML -2 54RM-50MIN

I A, WG welength=220 nm (DL AL OH L OHT- 11 BOOH7-TTE 20720420 11-F-0408-0401 07 |
mAl = S
5 RF
o0 ] g MeO
F
GO0 -] C 3
N
a0 -1COOMe
400 H
300 Cl
200 3c
o
100 - &
e
I_'_'_'_,_,.'-'-'_'_‘_‘—\—\_._\_\_\_\_\_ 1
04
T T T T T T
ri 2 a5 ] 95 10 min
Area Percent Report
Sorted By Sigmal
Moltiplier 1.0000
Dilution l.0000
Tse Multiplier & Dilution Factor with [3TDs
Signmal 1: VD1 A, Wavelength=22Z0 nm
Peale RetTime Type Width Area Height Area
# [min] [min] mal *s [malr ] ]
e e Rl e el Eb L b L bbbl B bbbt
1 T.581 M 0.3914 810.80017  34.52506  3.4761
Z G.474 I 0.5040 2,2514Zed  T44.54779 9B.5Z39
Totals Z.33250ed  TTR.0TZES
**% End of Report **%
Instrumentc 1 %/6/Z01E 10:14:42 AN thl Page 1 of 1
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bata File DiSLCWDATAWL OHMWL QAL QH-T-145LOH-T7- 144 Z01E-03-30 1§-49-EM065-0201.D
Sample Fame: LQH-7-144

Acg. Operator ¢ LOH feq. Line : z
Acig. Instrument : Instrument 1 Location @ Wial 65
Injection Date : 3/30/2012 7:0L:25 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method D IALCYEZ0LEOLN LOM LOH-7-18 LOH-7-144 2012-03-30 15-49-Z5%ASH-10-90- 100ML -
Z20AM.M
Last changed R0/ 2012 T:2%:42 PH by LOH

[modified after loading)

Analysis Method : D:SLCYDATALOMLOMLOH-T-148LOH-7-144 2012-03-30 18-49-25%065-0201.D4D AN
[ASH-10-90- 100ML -Z Z0WLL 1)

Last changed O9/BSE2012 10:53: 24 AM by thl
[modified after loading)

SO A, Wielength=220 nm (DAL CDATALOHLOHWL OH- 7- 1ALOH 7- 1262201 2-03-20 18-40- 25'065-0201.00 |
mAl £ ® . .® MeO
1204 = o
CF;
100 N
- COOMe
50 N
H
G0
Br
3d
40-
20
o4 T T T T T T
10 11 12 12 14 15 min
Jorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1. WWD1 A, Tavelength=2ZZ0 nm
Pealr RetTime Type TWidth Area Height Area
# [min] [min] miI *= [my 1 H
e e Bl e Rl R il etk el
1 10,586 M 0.9719 962, 59375 119.40109 50,3989
2 13.144 Mr 0.9682 BASZ.38574 117.95641 49,6011
Totals L.38150ed  237.35750
**% End of Report **+
Instrument 1 %/ B/ Z0LE 10:53:41 A chl Page 1 of 1
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bata File D:ALCADATAWLOHWLOH-7-11-13-155LOH-T-11-13-15F 2012-04-1% 19-33-384095-0401.D

Sample Fame: LQH-7T-154

Acg. Operator ¢ LOH feq. Line : 4
Acig. Instrument : Instrument 1 Location @ Wial 95
Injection Date : &% 19/201Z §:54:52 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYDATANLOW LOH-7-11-13-10MLOH-7-11-13-15 201Z-04-19 19-33-3§%ASH-10-

90-1ML -2 Z0NM- 25MIN. 1
Last changed D90 200 12 2T 52 PM by LTL

inalyesis Methed : I0ALCWDATALOMWLOH-7-11-13-150L0OH-7-11-13-15 Z0Ll2-04-19 19-33-384095-0401.

DhDAM (ASH-10-90-1ML-2Z20RM-Z5MIN.M)
Last changed ORSESEI01E 102507 AM by thl
[modified after loading)

m W
500 A

<00 o
3004
200

100 &

003
Ty

'}
AT A, Winelength=220 nm (DALCDATALOHLOH-F- 111 2- 18 LAH-7-11-13-15 20120419 18-32-38'082-0401.00

MeO

N

CFy
-COOMe
N
H

3d

min

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=2Z0 nm
Peal RetTime Type Width Area Height Area

#  [min] [min] mal *s  [mAU | 8

L 1o.00g M 0.6702 458.924275  11.41303 1.439%
& li.T65 MF 0.9743 3.14290e4  537.61847 95,5608

Totals 3.18679ed  §49.03150

Instrument 1 %6/ 2012 10:25 26 AM thl
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Data File IAWLOSVDATANLOHALOQH-T-4A-220 Z2012-03%-26 15-01-094092-0201.D
Sample Name: LOQH-7-4A4

Acyg. Operator ¢ LOH Jeg. Line : z

Aoy, Instrument @ Instrument 1 Location @ Vial 92
Injection Date : 372672012 3:12:59 PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method VDALY Z0LE0 L FEAFR-5-9 M LOH-T-44-220 Z01Z-03-26 15-01-09 ASH-10-90-10ML-
ZZOWM. M
Last changed O3 ERSEZ0LE 3:30: 57 PM by LOH

(modified after loading)
Analysis Method : D:S\LCYDATA\LOW,LOH-7-4A4-220 2012-03-26 15-01-09,092-0201.04%DA.M (ASH-10-

90-10ML-ZZ0WT.I) MeQ
Last changed 40192012 2:24: 32 PM by THL
(modified after loading) CF
WA D A, iawelergth=220 nm {DALCDATALOHWL OH-7-442 20 2012-0326 15-01-0000:-0201.07 3
N
-+COOMe
N
H
e
R
2.
ey
T T T T T T
T ) a 0 11 12 13 mn
Area Percent Report
Sorted By : Jimmal
Multiplier : 1.0000
Dilution : l.0000
Tee Multiplier & Dilution Factor with [3TDs
Signal 1: VIDL1 A, Wavelength=ZZ0 nm
FPealr RetTime Type Tidth Area Height Area
# [min] [min] mdl *s [mar ] ]
el R et el R Dl Ikt
1 T.851 MM 0.3958 1499.48169 63.14190 49.6195
Z 11.635 MM 0.9593 1522.47656  26.44999 50.3805
Totals JOZ1.958E5 G9.59189
#%% End of Report *+%
Instrumenc 1 4/ 19/201% £:&4:36 P THL Page 1 of 1
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Data File D:ALCADAT AL OHMWL QHNL QH-T- L3WLOH-7-15 EZ012-03-25% ZE-03-31W063-0301.D

Sample Wame: LOQH-7-13B

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

Method Info

¢ LOH feq. Line : 3
Instrument 1 Location @ Wial B3
3E9FEOLE L0:37:33 PM Inj : 1

Inj Yolume @ 5 nl

P IALCYVEI0LEOLNLOWLOH-T-1 M LOH-T-15 £01&-03-29 ZZ-05-31%A5SH-10-90-10ML-

Z20FM-20MIN .M

292001 &: 1727 PM by LTL

IALCYDATALOM LOM LOH-T-13 LOH-7-13 2012-03-29 22-03-31\063-0301.04DAM |
ASH-10-90-10ML-2200M-Z0MIN M)

41972008 2039010 PM by THL

[modified after loading)

¢ ASH-50-50-1ML-2540M-50MIN

VT 7, Ve e ngther 20 nm [ DAL DAY AL L LG 7- TR 713 A0 20620 22033065301 I
maL =
MeO ; 9‘5}';"
q:'\
80 - CF4
N
60 ““(:C)C)hﬂe
N
H
404
3e
20
3
i T
T T T T T T T
T 2 ] 10 11 12 13 min

Area Percent Report

Sorted By
Multiplier
Dilution

Tse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=zZ0 nm

Peal RetTime Type Width Area Height Area
# [min] [min] mal *= [malr 1 ]
R e el el R e bbbkl
1 7.847 BV 0.3574 136.32626 5.79601  2.5786
z 1ll.el3 MM 0.9294 5150.42353 92.364Z1 97.4:214
Totals SZBE.TH008 98, 16022

*#*% End of Report ***

Instrument 1 & 1572012 2:39: 14 FM THL
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Data File IiWLONDAT AL OHWLOHALOH-7- 2 LOH-T7-4 Z012-03-E26 09-02-444083-0301.D

Sample Name: LQH-T-4B

A, Operator :
Instrument

A, Method
ul

Last changed 8/ET/E011 9:19: 02 AM by LOH

Analysis Method

ASH-10-90-10ML-2200M.M)

4/ 19/Z012 Z:Z6: 26 PM by THL

[modified after loading)

Last changed

Ao, Instrument 1 Location :
Injection Date JAERFE01E 9:36: 13 AM Inj :
Inj Yolume :

Wial 93
1
5oaul

VDALY E0LEO LVLOHWLOH-T-4\LOH-T-4 Z012-03-26 09-02-44% ASH-10-90-10ML- 22 0MI.

v D ALCY DATE LOMLOMW LOH-7-BLOH-7-4 2012-03-26 09-02-44,093-0301. MDA |

a
SO A, gvelength=220 nm (DALCDATALOHL QHL OH-7- L OH-7-4 2012-03-26 Og- 02 -44003-0201 .00 |
maAl -4
2 MeO
100 -
3 CF,
S0 N
-COOMe
Gl Fd
F*
h Me 3f
0
1} L T
T T T T T
i a ) [1] 11 1z min

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VYD1 A, Wavelength=220 nm

Peale RetTime Type Width Area Height Area
# [min] [min] mdl *s [mar ] ]
Bl R R R R e R ) EELE L
1 T.954 BE 0.5073 3642.17554 109.94485 50.0149
z 9,547 BB 0.6317 3640.00562  &7.08703 49.9851
Totals TEHZ. 18115 197.04198

#%% End of Report *++

Instrument 1 &4 1972012 2Z:26:30 PN THL
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Data File D:%LOSDAT AL OMAWLOHNLOH-T7-LINLOH-T7-8B-11 Z012-03-28 12-22-53T0&5-0201.D
Sample Fame: LQH-7-4E

Acg. Operator ¢ LOH feq. Line : z
Acig. Instrument : Instrument 1 Location @ Wial &5
Injection Date 3/ 2872012 12:35:31 PM Inj 1
Inj Yolume @ 5 nl
Acq. Method D IALCY Z0LE0 L LOW LOH-7-11WLOKH-7-86-11 2012-03-2§ 12-ZZ-57\AIH-10-90-10ML-
Z20FM-20MIN .M
Last changed DOBME9/2011 5:17: 27 PM by LTL

Analysis Method : D:AWLCYWDATALOW LOMWLOH-7-114LOH-7-66-11 2012-03-28 12-22-57%0835-0201.D04DA.
M (ASH-10-90-10ML-220RM-Z0MIN.HM)

Last changed To&f 192002 2155035 PM by THL
[modified after loading)
Method Info 1 ASH-50-50-1ML-254HM-50MIN
DT A, & welergth=220 nm (DAL DRt AL R L QAL OH 7 - T TWLOH 78811 20120028 122 2-570ea-04 0
mAl
2004
CF4
160 ] - CO0OMe
N
100 4 H
3f
0
D_ T
T T T T T
T g a 10 11 12 min
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Dilution H 1. 0000
Tse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=zZ0 nm
Peal RetTime Type Width Area Height Area
# [min] [min] mil *s [malr 1 ]
R e el el R e bbbkl
1 8.033 MM 0.4445 146.358934 5.43893 1.5330
H 9.947 VB 0.6L130 9402.50751 £33.95616 95,4670
Totals 9545, 89716  239.44509
*#*% End of Report ***
Instrument 1 4/ 1872018 £:55:40 PM THL Page 1 of 1
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bata File DiSLCWDATAWL OHMWL QAL QH-T-125LOH-7- 124 Z01E-03-29% 16-14-5T0T6-0101.D
Sample Fame: LQH-7T-124

. Operator

Acig. Instrument : Instrument 1 Location @ Wial 76
Injection Date : 372972012 4:15:46 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method D IALCYEZ0LEO L LOW LOH-7-12%LOH-7-124 2012-03-29 16-14-57%ASH-10-90- 100ML-
Z20AM.M
Last changed OBMETSZ01L 9:19:02 AM by LOH

Analysis Method :

(ASH-10-90- 10ML -2 20K M)

oW LCWDATA LOH LOM LOH-7 -1\ LOH-7-124 2012-03-2% 16-14-575076-0101.04DAH

Last changed OSSP E01E 1040000 AM by thl
[modified after loading)
WOT A, MiEelength=220 nm (DAL SDATALOHLOHLOH 7- 1AL0H 7- 12 4201 2-03-29 16-1457'0760101.00
mal &
0 gﬁ@
o MeO
CFq
B
N T
o
- COOMe g
&
N
3g
T T T T T T
7 8 g 10 1 12 min

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=2Z0 nm

Peal RetTime Type Width Area Height Area

#

[min] [min] mal *s  [mAU | 8

6.955 T 0.4141 1p55.R54058 BE.E4554 50.141Z
10.672 MF 0.7745 lede.359568  35.41476 49,5588

Totals F30Z.04395  L0E.06030

Instrument 1 % 6/ 2012 10:40: 158 AM thl
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Data File D:ALCADAT AL OHMWL OHNL QH-T- L3WLOH-7-15 EZ012-03-25% ZE-03-31W062-0E01.D

Sample Fame: LQH-7T-134

Acg. Operator ¢ LOH Seq. Line
Acig. Instrument : Instrument 1 Location @
Injection Date FE9/2012 10:16:11 PH Inj

Inj Yolume :

z
Wial k2

1
5opl

Acg. Method

Last changed

Analysis Method :

Last changed

Method Info

P IALCYVEI0LEOLNLOWLOH-T-1 M LOH-T-15 £01&-03-29 ZZ-05-31%A5SH-10-90-10ML-

Z20FM-20MIN .M

292001 &: 1727 PM by LTL

IALCYDATALOM LOM LOH-T-13 LOH-7-13 2012-03-29 22-03-31\062-0201.04DAM |
ASH-10-90-10ML-2200M-Z0MIN M)

55 E01E 4:19:16 PM by lgh

[modified after loading)

¢ ASH-50-50-1ML-2540M-50MIN

T 7, Tl ngthe 220 rm { CEL DT AL L L 7= TR T~ 13 AT 2020 T 0o OB (0T 1
LETR MeO s
=
&0 CF3
704 N
" -+COOMe
N
50 H
40
3
a0 Me g
"
20 o \@:_,34
g 3
o
10
1] T T T T T T
& 7 a g 10 11 1 min

Area Percent Report

Sorted By
Multiplier
Dilution

Tse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=zZ0 nm

Peal RetTime Type Width Area Height Area
# [min] [min] mal *= [malr 1 ]
R e el el R e bbbkl
1 B.998 MF 0.4128 164.24181 B.B3117  4.0823
Z 10.BE1 \WE 0.7T027 3859.04077 83.42413 95.9177
Totals A0Z3. 28258  90.05529

*#*% End of Report ***

Instrument 1 5/ 5/ 2012 4:1%9:22 PM 1lgh
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bata File DA LCADATALOHAL QAL QH-T-TWLOH-T7-TC 2012-03-27 £1-24-Z14081-0201.D

Sample Fame: LQH-7-7C

. Operator H
Instrument :
Inject ion Date

Instrument 1
IETFEOLE 936023 PM

Acg. Method
Z20AM.M
Last changed
Analyeis Method
ASH-10-90-10ML-2200M.M)
Last changed

Location @ Wial 81
Inj 1
Inj Yolume @ 5 nl

P IALCYEI0LE0OLNLOW LOH-T-TWLOQH-T-TC Z012-03-27 Z1-24-Z1NASH-10-90- 10ML-

8 ET/EZ0LL 901902 AM by LOH
U IALCYDATANLOW LOM LOH-7-TWLOQH-7-TC 2012-03-27 21-24-216051-0201.DADAH

41972008 20300 22 PM by THL
[modified after loading)

mal = ™
ot

F
1004

a0+

Gl

20+

q
AT A, Wirelength=220 nm (DALCDATALOHLOHL OH-7-7F\LOH-7-7F C 201 2-03-27 21-24 21°021-0201.00

MeO

w
-
=
=

CF3
N /g -+«COOMe
N
H

Me
3h

min

Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=2Z0 nm

Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]

B R e R B R e I L L LR
1 §.1l5 ™ 0.5368 3BBI.TIZAT 1153.75489 50.7353
Z 10.07e BB 0.5973 3557.53125  90.72436 49,2547

Totals TEZL.Z6392 I04.479Z5

Instrument 1 & 1572012 2:300 27 FM THL

Page 1 of 1
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Data File D:WLCADAT AL OHWL QHML QH-T- LLWLOH-T7-8B-11 Z01i-03-28 li-ZE-5Th087-040L1.D

Sample Wame: LOQH-7-11C

Acg. Operator

Acig. Instrument :

Inject ion Date
Acg. Method

Last changed

Analysis Method :

Last changed

Method Info

¢ LOH feq. Line : 4
Instrument 1 Location @ Wial &7
3fEBSEOLE L:26:358 PM Inj : 1

Inj Yolume @ 5 nl

P IALCYEI0LE0 LN LOW LOH-T-L1WLOH-T-88-11 Z012-03-28 l2-2Z-5T\ASH-10-90- 10ML-

Z20RM-20MIN .M
8972011 8:17: 2T PM by LTIL

I LCWDATA LOH LOM LOM-7-11NLOH-7-8B-11 2012-03-28 1i-22-57%087-0401.D4DA.

M (ASH-10-90-10ML-2200M-Z0MIN.M)
41972018 3102051 PM by THL
[modified after loading)

¢ ASH-50-50-1ML-2540M-50MIN

DT A, & welergth=220 nm (DAL DRt AL RO OH 7 - T TWLOH 75811 20120028 122 2-5v0er-040] 09 |
mAl =
= MeO
200
1759 CFS
150 4 N
/g---ucoorwe
125 N
100 H
754 Me
3h
a0
25 §
=
]
T T T T T T
T a 10 1 12 min
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=zZ0 nm
Peal RetTime Type Width Area Height Area
# [min] [min] mil *s [malr 1 ]
R e el el R e bbbkl
1 8.032 W 0.4447 17Th.51337 5.93240 1.9989
H 9.9Z6 VB 0.6039 BR54.2Z2363 £15.905584 95.0011
Totals B830.73700 224.83824
*#*% End of Report ***
Instrument 1 4 1872018 3:0&: 57 PM THL Page 1 of 1
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bata File DiALCWDATANL QHALQHALQH-T-TNLOH-T7-T4 Z01E-03-27 1lE-46-54092-0£01.D
Sample FWame: LOQH-7-TA

Acg. Operator ¢ LOH feq. Line : z
Acig. Instrument : Instrument 1 Location @ Wial 92
Injection Date : 3/27/2012 1:00:4% PH Inj 1
Inj Yolume @ 5 nl
Acq. Method D IALCY Z0LEO L LOK LOH-7-TWLOQH-T-T&A 2012-03-27 1Z-45-54\ASH-10-90-10ML-
Z20AM.M
Last changed OBMETSZ01L 9:19:02 AM by LOH

Analyeis Method : DI0SLCYDATALWLOW LOMLOH-T7-THLOH-7-TA 2012-03-27 12-45-54%092-0201.D5DAM |
ASH-10-90-10ML-2200M.M)
Last changed 471972012 2:28: 35 M by THL
g ¥ MeO

[modified after loading)

WO A, MiEvelength=2 20 nm (DAL CDATALOHLQHLOH-7-7ILOH-7 - T A 201 2-00- 27 12-48-5002-1
1 5 CF3
IT=] 1

W

=
& «COOMe
1504 jag N

H

mAl

1764

116

125
o] MeO 3i
754

a0

59

Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=2Z0 nm

Peale RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]

B R e R B R e I L L LR
1 12.723 \WE 0.7664 9865.04004 190.41615 49.0715
2 16.776 MM 1.1459 1.02383=4  145.91403 50,9285

Totals 2.01034ed  330.33018
**% End of Report ***
Instrument 1 4/ 1872018 £:Zd:40 PM THL Page 1 of 1
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bata File D:iALCADATALOHAL QHNLQH-T- TWLOH-T-TAE 2012-03-26 18- 39-Z2%071-0201.D

Sample FWame: LOQH-7-TA

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

Method Info

¢ LOH feq. Line : z
Instrument 1 Location @ Wial 71
3 EBSE0LE B:51: 09 PM Inj : 1

Inj Yolume @ 5 nl

P IALCYVEI0LE0OLNLOWLOH-T-TWLQH-T-TAE £01&-03-28 1&-39-iZ\ASH-10-90-10ML-

Z20FM-20MIN .M

292001 &: 1727 PM by LTL

DSLCYDATALOM LOM LOH-T-T4LOH-7-TAE 2012-03-28 L&-38-22071-0201.04DAM |
ASH-10-90-10ML-2200M-Z0MIN M)

4 2TFE0LE 1103914 AM by LOH

[modified after loading)

¢ ASH-50-50-1ML-2540M-50MIN

T 7, Tirelergte 220 rm TR DT AL OH LR 7- P LA -7 AE 20T 20328 18302007 T
mAl =
1204 MeO =
1004 CF3
804 N
-«CO0OMe
N
60 4 H
7 MeO 3i
20 -
o~
=
(RS "
T T T T T T T
12 13 14 15 15 17 18 19 min

Area Percent Report

Sorted By
Multiplier
Dilution

Tse Multiplier & Dilution Factor with ISTDs

Signal 1 WiD1 &,

Peal RetTime Type
# [min]

Tavelength=220 nm

Width Area Height Area
[min] mil *s [malr 1 ]

1 12.72% \WE
& 18.TiT EE

Totals

0.6635 1ld.02040 2.84708 1.33572
L0437 8T08.21562 127.3T4682 9&.66L8

G826, 23622 129.82184

Instrument 1 &/ 2772012 11 39:20 AM LOH

*#*% End of Report ***
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bata File D4 LCADATALOHAL QAL QH-T-TWLOH-T7-TD 2012-03-Z8 08-33-34,083-0301.D

Sample Fame: LQH-7-TE

Acg. Operator ¢ LOH feq. Line : 3
Acig. Instrument : Instrument 1 Location @ Wial 83
Injection Date FAEEF2012 9:09: 35 AM Inj 1

Inj Yolume @ 5 nl

Acg. Method
Last changed
Analysis Method :

Last changed

P IALCYEZ0LE0OLNLOW LOH-T-TWLOQH-T-TD Z012-03-28 08-33-34\ASH-10-90- 10ML -

Z20AM.M

JPE8FE0LE 9033047 AM by LOH

[modified after loading)

I LCY DATA LOM LOM LQH-7-T4LO0H-T-7D 201Z-03-28 08-33-344083-0301L.00DA M |
ASH-10-90-10ML- 22 0NM.M)

9 BfE0LE 10033019 AM by thl

[modified after loading)

WD A, Videlength=220 nm (DAL CDATALOHLOHWIOH 7-PLOH-7- 7 D 201 2-03-22 D2-323- 34023030 1.00
mal -
MeO
204
CF4 g q\\m@
o
154 &s
-1CO0OMe
N
104 Fi
OMe
54 -
3
D -
T T T T T T T T T
4 0 11 12 13 14 15 16 17 min

Jorted By Signal
Multiplier 1.0000
Dilution 1.0000

Tge Multiplier & Dilution Factor with ISTDs

Signal 1. WWD1 A, Tavelength=2ZZ0 nm

Pealr RetTime Type TWidth Area Height Area
# [min] [min] malr *5 [m&T 1 ]
e e Bl e Rl R il etk el
1 8,574 EE 0.66893 1011.26245  22.54501 50,9890
2 15,463 ™ L.0328 %71.64526  15.67%36 49.0010
Totals L982.9077T1 38.:22437
**% End of Report **+

Instrument 1 %6/ 2012 10:33 25 AM thl

S113

Page 1 of 1



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Data File D:SLOADATALOMALOH-T-11-13ESLOH-7-11-13E 2012-04-19 17-47-46%0982-0201.D
Sample Wame: LOQH-7-11E

Acg. Operator

Acig. Instrument :

Inject

Ang, M

ion Date

ethod

Last changed

Analye

ie Method :

Last changed

¢ LOH feq. Line : z
Instrument 1 Location @ Wial 92
4/ 192012 6:00: 18 PH Inj : 1

Inj Yolume @ 5 nl

¢ IALCYDATALOW LOH-T7-11- L3ENLOQH-T-11-13E £01z-04-19

1ML- 22 0FM-2 SM I .M

9/ 10f2001 12: 2752 PM by LTL

D SLCYDATAY LOM LOH-7-11- 13BN LOH-7-11-13E Z01:2-04-19
DAM [ASH-10-90-1ML-220NM-Z5MIN.M)

TAEBFEOLE 1201705 PM by LK

[modified after loadin

17-47-464 A5H-10-490-

L17-47-468092-0201.I0

]
VDT A, Mielength=2 20 nm (DAL CODETALOHLOH-T- 11-13ELAHT-11-13 E 201 2-04 19 17-47-30002- 01 1)

mAl ar
2807 MeO @
F
200+ C 3
N
-+ CO0OMe
150
N
F{
100 OME
0] 3j
£
-
2
e S
o4
T T T T T T
10 11 12 13 14 14 16 17 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=2Z0 nm

Peal RetTime Type

#

[min]

Width Area Height Area
[min] miI *=s [may 1 ]

L 10.E65 W

H

15.633 BB

Totals

0.5284 335.262L1 9.39839  1.9075
L0555 L. 7240Ged  E£53.87147 95,0925

L.7T576led  E63.367TER

Instrument 1 T/26/2012 12 17:12 PM LK
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bata File DGALCADATAWLOHWLOH-7-11-13EWLOH-7-11-13E Z01&-04-19 17-47-464%093-0301.0

Sample Wame: LOQH-7-12E

Acg. Operator ¢ LOH feq. Line : 3
Acig. Instrument : Instrument 1 Location @ Wial 93
Injection Date : % 19/201Z B:26:39 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYDATALOW LOH-7-11- L3ENLOQH-T7-11-13E 201Z-04-19 17-47-464A3H-10-90-
1ML- 22 0FM-2 SM I .M
Last changed D90 200 12 2T 52 PM by LTL

inalysis Methed : I0AWLCWDATALOMWLOH-7-11- L3EALOH-T-11-13E 2012-04-18 17-47-46%083-0301.I0

DAM [ASH-10-90-1ML-Z220RM-Z5MIN.HM)

Last changed o&f 192002 TETH0T PM by THL
[modified after loading)
WOT A, MiEelength=220 nm (DAL CDATALOHLOH-F-11-13BL0HT-11-12E 201 2-04 19 17-<47-46003-0201.00 |
mal s
= k] o ]
# 2 & MeO
600 =
CF4
00 4
N
o] -« COOMe
N

3004 H

200+

100 34(

0 L
T T T T T
[i] T 3 ] 0 1 min
Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

Tse

Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=2Z0 nm

Peal RetTime Type Width Area Height Area

#

[min] [min] mal *s  [mAU | 8

L T.ET5 HF 0.5290 Z2.03369ed  BA0.T5T45 49.2I37

H

G.663 M 0.60E6 2.09764e4  580.25183 50.7763

Totals 4,13155ed  1EEL.009E8

Instrument 1 & 1572012 7:37: 12 FM THL
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Data File D:WLOADATAMLOMAZLOH-7-11-13-15%LOH-7-11-13-15 2012-04-1% 19-33-384083-0501.D
Sample Fame: LQH-T-254

Acg. Operator ¢ LOH feq. Line : 5
Acig. Instrument : Instrument 1 Location @ Wial 83
Injection Date : &% 19/201Z 9:21:06 P Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYDATANLOW LOH-7-11-13-10MLOH-7-11-13-15 201Z-04-19 19-33-3§%ASH-10-
90-10ML-2200M-35MIN .M
Last changed D 401972012 5:03:47 PM by THL

Analysis Method : D0ALCYDATAWLOMWLOH-T-11-13-15LOH-T7-11-13-15 Z012-04-19 19-33-38%083-0501.
DhDAM (ASH-10-90-10ML-Z220BM-35MIN.M)

Last changed COAFETSZ00E 12049029 PM by LOH
[modified after loading)

WOT A, MiEelength=220 nm (DAL SDATALOHILAH-F- 11-13- 130D H-F-11-13-15 201 2-04- 19 19-33- 23082 0501.00 |
mAU =
2500 = MeQO
CF4
2000
N
-COOMe
1500+ N
H
1000 4
A00
o 3k
-
]
T T T T
7 g g 10 11 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000
TUse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=2Z0 nm
Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]
B R e R B R e I L L LR
L T.E93 W 0.4503 431906536 134.71240  3.8611
H G591 W 0.6313 1.07543e5 2654.80542 96,1389
Totals L.11562ef Z789.51782
**% End of Report ***
Instrument 1 4 E7/Z018 12 49:3% PH LOK Page 1 of 1
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bata File DiSLCWDATAWL OHAL QHALQH-T-123LOH-7-12C Z01E-03-29% 14-36-5§4075-05301.D
Sample Wame: LOQH-7-12D

Acg. Operator ¢ LOH feq. Line : 3
Acig. Instrument : Instrument 1 Location @ Wial 75
Injection Date : 3/29/2012 3:3Z:04 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method D IALCY EZ0LEO L LOKM LOH-7-12%LOKH-7-12C 2012-03-29 14-46-58%ASH-10-90- 10ML -
Z20AM.M
Last changed PORE9/2012 3:31: 14 PH by LOH

[modified after loading)

Analysis Method : D:SLCYDATALOMLOMLOH-T-12%LOH-7-12C 2012-03-29 14-46-584075-0301.D5DALN
[ASH-10-90- 100ML -Z Z0WLL 1)

Last changed D 401972012 F:08:06 PM by THL
[modified after loading)

WD A, Widelength=220 nm (DAL CDATALOHLOHWOH 7- 1 AL0H 7- 12 C 201 2-00-20 144552007 5- Meo
mal =
CF
400~ 3
% N
£ -COOMe
<400 4 =1 N
H
300+
3
200 4
100
0 L
T T T T T T
n 12 14 16 12 1] min
Jorted By Signal
Multiplier 1.0000
Dilution 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1. WWD1 A, Tavelength=2ZZ0 nm
Pealr RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [m&T 1 ]
e e Bl e Rl R il etk el
1 10.6Z6 EE 0.76858 2.87838e4  5S6L.51678 49.546%
2 16.648 EB 1.1513 2.59607e4  385.63513 50.1532
Totals 5.77445:4 947.15192
**% End of Report **+
Instrument 1 41872018 3:0&: 13 PM THL Page 1 of 1
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Data File DiSLCWDATAWL QHMWLQHAL QH-T-15ALOH-7-13 Z01E-03-E9 ZE-03-31W064-0401.D
Sample Wame: LOQH-7-13D

Acg. Operator

Acig. Instrument :

Inject ion Date
Acg. Method

Last changed

Analysis Method :

Last changed

Method Info

¢ LOH feq. Line : 4
Instrument 1 Location @ Wial 64
3E9FEOLE L0:59:21 PM Inj : 1

Inj Yolume @ 5 nl

P IALCYVEI0LEOLNLOWLOH-T-1 M LOH-T-15 £01&-03-29 ZZ-05-31%A5SH-10-90-10ML-

22 0FM- I0MIN .M

JEBFE0LE 1202229 PM by FX

DALCYDATALOM LOM LOH-T-13 LOH-7-13 2012-03-29 22-03-31\064-0401.04DA.M |
ASH-10-90-10ML-2200M-30MIN M)

5/5ME01E 4:24:56 PM by lgh

[modified after loading)

¢ ASH-50-50-1ML-2540M-50MIN

SUDT A, TiEnelergth=220 nm (DAL CDATALOHLOHLOH - T3L0H - 13 072 -00- 28 22053-3T064- 0407 .0 |
maL ] = MeO
CFq
a00
N
o -+COOMe
N
H
3004
3l
200+
1004 =
=
N .
T T T T T T
1] 12 14 16 12 il min
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=zZ0 nm
Peal RetTime Type Width Area Height Area
# [min] [min] mal *= [malr 1 ]
R e el el R e bbbkl
1 10.632 BV 0.6435 1289.39880 31.59750 2.7334
Z 16.5377 EE 1.1651 4.58515e4 EO7T.494587 97.Z666
Totals 4,71712ed  B39.09237
*#*% End of Report ***
Instrument 1 5/ 5/ 20L& 4:25:0Z P lgh Page 1 of 1

S118



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Data File IWLONDAT AL OHWLOH-T7-255LOQH-T-Z5A Z01E-04-13 08-50-516092-0201.0

Sample Name: LQH-T-25

¢ LOH Jeg. Line : z

A, Operator
Aoy, Instrument
Injection Date
A, Method
Last changed

Analysis Method

Last changed

Instrument 1 Location @ Yial 92
413/ 2012 9:02: 41 AM Inj : 1
Inj Wolume : 5 pl

VDALY DATE LW LOH-T-2 M LOH-T-254 2012-04-13 0&-50-514ASH-10-90- L0ML -

ZZOWM. M

4713/ 2012 9:300 22 AM by LOH

(modified after loading)

D: LY DATA, LOM LOH-T7-2 54 LOH-T-254 201Z2-04-13 08-50-51%092-0201.D4DA.M |
ASH-10-90-10ML-ZZORMLM)

441972012 T:45: 258 PN by THL

(modified after loading)

WA D A, iEwelergth=220 nm {DALCDATALOHWL OH-7- 25000 OH- F- 268 201 2-04- 12 (-50-5 10920201, 00
mall o
MeO
<400
CF;
N
3004
«COOMe
= N z
200+ H =
\_0O
3m
100
. .
T T T T T T T T T
10 12 14 16 18 A 22 24 26 min

Area Percent Report

Sorted By
Multiplier
Dilution

Signal
1.0000
1.0000

Tee Multiplier & Dilution Factor with [3TDs

Signal 1: VIDL1 A, Wavelength=ZZ0 nm

FPealr RetTime Type Tidth Area Height Area
# [min] [min] mar *g [manr ] 2
el R et el R Dl Ikt
1 10.34Z EB 0.4635 1.54691e4  500.50861 50.0987
2 21.511 BB 1.2606 l.54081ed  151.94917 49,9013
Totals : 3.0877Zed  REZ.45879

Instrument 1 &4 19/2012 7:45:35 MM THL
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bata File DGALCADATAWLOHWLOH-7-11-13EWLOH-7-11-13E Z01&-04-19 17-47-464%094-0401.0

Sample Wame: LOQH-7-13E

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method
Last changed
Analysis Method :

Last changed

¢ LOH feq. Line : 4
Instrument 1 Location @ Wial 94
4/ 1972012 6:55:14 PH Inj : 1

Inj Yolume @ 5 nl

¢ IALCYDATALOW LOH-T7-11- L3ENLOQH-T-11-13E £01z-04-19

1ML- 22 0FM-2 SM I .M

419720102 710002 PM by LOH

[modified after loading)

I: 4Ly DATA LOH LOH-7-11-13E4LOH-T7-11-13E Z01Z-04-19
DA [ASH-10-90-1ML-ZZ0RM-Z5MIN.M)

4 2TF2010E 12: 5146 PM by LOH

[modified after loading)

17-47-464 A5H-10-490-

17-47-464094-0401.D4

VDT 7, Tivelength=220 nm (DALCDATALOHLGH-7- 11-13EL0H7-11- 13 E 201204 19 17-47- 46004 0201 )
mal -
1404 =
MeO
120
CF,
1004 N
N -+COOMe
"‘-‘.‘_“ N
H
G0 \\
@]
40 3m
30 Z
0 .
T T T T T T T T T
10 12 14 15 13 @ 22 4 i min

Jorted By
Multiplier
Dilution

Area Percent Report

Simmal
1.0000
1.0000

Tge Multiplier & Dilution Factor with ISTDs

Signal 1. WWD1 A, Tavelength=2ZZ0 nm

Pealr RetTime Type TWidth Area Height Area
# [min] [min] malr *5 [m&T 1 ]
e e Bl e Rl R il etk el
1l 10,171 EE 0.4240 273.794938 9.87255 Z.2554
2 21.368 EB 1.1820 1.15497e4 150.5260% 97.7416
Totals 1.21235e4d 160.39864
**% End of Report **+

Instrument 1 &/ 2772012 12 51:52 PM LOKH
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bata File DiSLCWDATAWL OHAL QHALQH-T-123LOH-7-12C Z01E-03-29% 14-36-5§4074-0201.D
Sample Wame: LOQH-T-12C

Acg. Operator ¢ LOH feq. Line : z
Acig. Instrument : Instrument 1 Location @ Wial 74
Injection Date : 372972012 2:59:00 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method D IALCY EZ0LEO L LOKM LOH-7-12%LOKH-7-12C 2012-03-29 14-46-58%ASH-10-90- 10ML -
Z20AM.M
Last changed PORESS2012 3:30:44 PH by LOH

[modified after loading)

Analysis Method : D:SLCYDATALOMLOMLOH-T-12%LOH-7-12C 2012-03-29 14-46-584074-0201.D4DALKN
[ASH-10-90- 100ML -Z Z0WLL 1)

Last changed : 401972012 3:07:01 PM by THL
[modified after loading)

WA &, Waelength=220 nm (DAL COATALQHLGH LR 7- 15 aH 7- 126 2012-06-20 1446-50r 4 0201
mAU iy
] MeO
500 CF3
N
400 - <. COOMQ
~7 N
200 ] =
\_-S
3n
200
1004
o] .
T T T T
10 12 14 1 min

Jorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000

Tge Multiplier & Dilution Factor with ISTDs

Signal 1. WWD1 A, Tavelength=2ZZ0 nm

Pealr RetTime Type TWidth Area Height Area
# [min] [min] malr *5 [m&T 1 ]
e e Bl e Rl R il etk el
1 8,347 BV 0.4225 l.67283ed B03.266E0 50,0645
2 14,532 BV 0.8867 L.6EG52ed 290.00006 49,9355

Totals 3.34136ed  B93.EZREEE
**% End of Report **+
Instrument 1 41872018 3:07:06 PM THL Page 1 of 1
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bata File DiSLCWDATAWL QHMWL QAL QH-T-125LOH-7-13F Z01i-04-18 0§-59-E&40i6-0401.D
Sample Wame: LOQH-7-13C

Acg. Operator
Anig.
Inject ion Date
Acg. Method

Last changed

Analysis Method :

Last changed

Method Info

Instrument :

¢ LOH ie
Instrument 1 Location :
4 1272012 9:44: 38 AM Inj :
Inj Yolume :

D IALCYEQLZO L LOW LOH-T-1E%LOH-T-13E £01:-

Z20FM- 30MIN .M
3EBSE0LE LEr 22029 P by FX

[ASH-10-90-10ML -2 200M- J0MIN. M)
41972018 3115022 PM by THL
[modified after loading)

1 ASH-50-50-1ML-254HM-50MIN

q. Line :
o

4
Wial Z&
1
5opl
04-12 0§-59-224ASH-10-90- 10ML -

I LCWDATALOM LOM LOH-7 -1\ LOH-7-13E 2012-04-13 06-59-2:25026-0401.04DA 0

T A, TiEelengther 20 nm (AL DA AL I LA L 7 - TALGH - T3 E 0 T0 3 17 08-S0 Zr OG- 040 1.1
mAl 2
MeO =
200 4
CFq
N
150 -+CO0OMe
‘1-..___\ H
100 - \ S
3n
5014
°
= \ﬁ_—
i
T T T T
a 10 1 14 16 min

Report

Area Percent

Sorted By Sigmal

Multiplier 1.0000

Dilution 1.0000

Tse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=zZ0 nm

Peal RetTime Type Width Area Height Area
# [min] [min] mal *= [malr 1 ]

R e el el R e bbbkl
1 9.146 BB 0.3785 190.59895 T.06214  1.599A
Z la.ong B 0.7935 1.17250ed4  Z27.49529 95.4004

Totals 1.19156ed  235.05743

Instrument 1 4/ 1972

*#*% End of Report ***

01 3:15:E&7 PM THL
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Data File D:AWLOADATAWLOHALOQH-S-2TWLOH-5-30 Z012-06-1% 17-51-294096-0201.D
Sample Name: LQH-8-304

: HIL Jeqg. Line : Z
Aoy, Instrument

A, Operator
Injection Date
A, Method

Last changed

Analysis Method

Last changed

Instrument 1 Location @ Yial 96
EFL19/ 2012 RiZ23: 19 PO Inj : 1

Inj Wolume : 5 pl

Vo DeALCYDATE LM LOH-8-2 ™ LOH-§-30 Z012-06-19 17-51-2% ASH-10-90-10ML-Z20MI.
ul

B 1972012 B:38: 14 PM by HIL

(modified after loading)

D: LW DATE, LM, LOH-8-2 T4 LOH-5-30 2012-06-19 17-51-29096-0201.04DA.M | ASH-
10-90- 10ML- ZZ 0FM. IT)

Ef 2672012 4:55: 43 PM by ¥DC

(modified after loading)

A A, Wivelength=220 nm DAL DATALOH OH-5-2 7 LOH&-30 0 12-06- 19 17-51-20006-[201 0
mAl @?
&
‘ﬁ.
80 MeO
CF4 2
G0 =
-« COOEt
40 N
-
201 3o
D -
T T T T T
7 g g 10 11 1z min

Area Percent Report

Sorted By
Multiplier
Dilution

Signal
1.0000
1.0000

Tee Multiplier & Dilution Factor with [3TDs

Signal 1: VIDL1 A, Wavelength=ZZ0 nm

Fealr RetT ime Type

Width Area Height Area
[min] mar *g [manr ] 2

#  [min]

1 6.886 MM

Z 10.346 BE
Totals :

Instrument 1 &/ 2672012 4:55: 52 PN YIC

0.3444 1537.2255%  81.33221 50.4853
0.5101 1650.94141  55.058632 49.5147

3738.16699  146,39053
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Data File D:AWLOADATAWLOHALOQH-&-33%LOH-5-334 2012-06-21 10-11-38%09%-0101.D
Sample Name: LQH-8-334

Acyg. Operator ¢ LOH Jeg. Line : 1
Aoy, Instrument @ Instrument 1 Location @ Vial 99
Injection Date  B/ZL/2012 10:13:17 M Inj : 1

Inj Wolume : 5 pl

Acqg. Method Vo DeALCYDATE LW LOH-8-33 LOH-§-354 2012-06-21 10-11-384A5H-10-90- L0ML -

ZEZOMM- Z0MIN.M
Last changed CoBf29/2011 5:17: 2T PM by LTL

Analyeis Method @ DiALCWDATELOMWLOH-8-3 3 LOH-6-334 2012-06-21 10-11-38%089-0101.DWDAH |

ASH-10-90-10ML- 22 0RM-ZOM IN M)

Last changed vOBFERSE01E 502045 PH by YOO
(modified after loading)
Method Info v ASH-50-50-1ML -2 54MM-50MIN
T A, WG elergth=220 nm (DAL COAT AL AL GHS- 3P LA 2 201 2-06-21 10-11-30 0001071,
mal -
] R

MeO 2\ o

160 A
CF
140 3
120 N
-« COOEt

1004 N
0 H
80 30
a0

W
20 S

w
o] L

T T T T T T
g a 10 1 12 min

Area Percent Report

Sorted By : Sigmal
Moltiplier : 1.0000
Dilution : l.0000

Tse Multiplier & Dilution Factor with [3TDs

Signmal 1: VD1 A, Wavelength=22Z0 nm

Peale RetTime Type Width Area Height Area
# [min] [min] mal *s [malr ] ]

1 6.695 W 0.2670  139.97693 T.52158  Z.1838
£ 10.E64 MF 0.5801 BEGS.TTLAT 160.12724 87.816Z

Totals ! G409, 75090 187.64876

**% End of Report **%

Instrument 1 &/ 2672012 5:02: 52 PM YIC
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Data File D:AWLOADATAWLOQHALOQH-&-204LOH-5-20 Z012-06-15 16-44-394051-0201.D
Sample Name: LQH-8-20

¢ LOH Jeg. Line : z

A, Operator
Aoy, Instrument
Injection Date
A, Method

Last changed

Mnalysis Method

Last changed

Instrument 1 Location @ Yial &1
EF 15/ 2012 4:56:33 PH Inj : 1

Inj Wolume : 5 pl

VDA LCYDATEN LM LOH-8-200 LOH-§-20 Z012-06-15 16-44-3% ASH-10-90-10ML- 22 0MI.

ul

BF2T/2011 9:19:02 AM by LOH

DSLOY DATALQM LOH-5-208 LOH-8-20 2012-06-15 16-44-3%051-0201.D%DA.M [ASH-
10-90-10ML- 22 0FM, M)

EfZ6/E01Z 4:47:04 PN by ¥DC

[modified after loading)

q
WD A, iEwelength=220 nmOALCDATALOHW OH-8-200L OH-8-20 201 2-08- 15 16420003 1-0201 .00
mal
a0 MeO
CF4
20
- COOBN 5
b=
N —_
20 H
3p
10
0+ 1 T
T T T T T
10 12 14 15 15 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VYD1 A, Wavelength=220 nm
Peale RetTime Type Width Area Height Area
# [min] [min] mdl *s [mar ] ]
Bl R R R R e R ) EELE L
1 9.337 BE 0.4697 1438.75793  46.19259 50.418%
Z 16.219 BE 0.9622 1414.85535  21.80758 49.581:2
Totals ZG53.6L3E8  6&.000L17
#%% End of Report *++
Instrument 1 62672018 4:47:0% PH YDC Page 1 of 1
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Data File D:WLOAVDATANFXS FE-6-111NLOH-8-244 Z012-06-18 18-46-434051-0201.D
Sample Name: LQH-8-244

A, Operator H S Jeqg. Line : Z

Aoy, Instrument @ Instrument 1 Location @ Yial 81
Injection Date : B/L18/2012 B:59:05 PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method VoD ALOY DATE, OV FX-6-L11NLOH-5-244 Z012-06-15 15-46-434 ASH-10-90-10ML-220RM-
ZOMIN. M
Last changed CoBf29/2011 5:17: 2T PM by LTL

Analyeis Method @ DiALCWDATE FOVFX-6-1110LOH-5-244 2012-06-16 15-26-43061-0201.I0DAM [ASH-

10-30- 10ML- 22 0FM- 20MIN .M

Last changed VOBFERSE01Z 151035 PH by YOO
(modified after loading)
Method Info v ASH-50-50-1ML -2 54MM-50MIN

DT A, MEwelength=220 nm DAL CDAT AR R 11 TLOHS- AT 2 06- 15 15-6-F08 T 0207

mal —
MeQO 2
20 &
CFa
60 N
-+ COOBnN
N
- H

] 0 12 14 16

min

Area Percent Report

Sorted By : Sigmal
Moltiplier : 1.0000
Dilution : l.0000

Tse Multiplier & Dilution Factor with [3TDs

Signmal 1: VD1 A, Wavelength=22Z0 nm

Peale RetTime Type Width Area Height Area
# [min] [min] mal *s [malr ] ]

1 9.330 MM 0.4422 109.75:22% 4. 15693 1.5201
2 16,077 MM 1.0947 5%:20.35059 an. 13968 9E.1799

Totals ! GO30.10287  94.27655

**% End of Report **%

Instrument 1 &/Z6/201Z 4:51:41 PN YIC
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Data File D:AWLOADATANLOHALOQH-S-2TWLOH-5-30 Z012-06-1% 17-51-294095-0401.D
Sample Name: LH-8-30B-ADH

A, Operator : HIL Jeqg. Line : 4

Aoy, Instrument @ Instrument 1 Location @ Vial 95
Injection Date : B/L19/2012 B:50:27 PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method ¢ D ALOCY DATA, LM, LOH-8-2 ™ LOH-5-30 Z01Z-06-19 17-51-Z% ADH-10-90-10ML-22Z0RM.
ul
Last changed COBfETSE0LL 922022 AM by LOH

Analyesis Method @ D:A\LCYDATA\LOW,LOH-5-Z7T\LOH-8-30 Z012-06-19 17-51-29%095-0401.04DAM (ADH-
10-90-10ML- 22 0FM. M)
Last changed VOBFERSE01Z 4058058 P by YDC

[modified after loading)
WD A, iEwelength=220 nmOALCDATALOH OH-8-2 7L OH-8-20 201 2-08-19 17-51-280095-0401 .00

mal ]
1754
150 ]
125
100+
5 ]
50 -
25
D_
T T T T T T T T
525 4.5 5.7 [i] 625 6.5 6.7 T 725 min
Area Percent Report

Sorted By H Signal

Multiplier : 1.0000

Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VYD1 A, Wavelength=220 nm

Peale RetTime Type Width Area Height Area
# [min] [min] mdl *s [mar ] ]

1 5557 MM 0.2435 2814.84985 192.65303 5Z.6410
£ B.3le MM 0.2617 2532.41187 1el.2e3ie  47.3590

Totals S347.E6LTE  353.916E9

#%% End of Report *++

Instrument 1 &/ 2672012 4:59:04 PN YIC Tage 1 of 1
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Data File D:AWLOADATAWLOHALOQH-&-33%LOH-5-334 Z012-06-21 10-11-38%100-0301.0
Sample Name: LQ-8-33B

Acyg. Operator ¢ LOH Jeg. Line : 3

Aoy, Instrument @ Instrument 1 Location @ Yial 100
Injection Date : B/ZL/2012 10:45:16 A Inj : 1

Inj Wolume : 5 pl

Acqg. Method Vo DeALCYDATE LW LOH-8-33 LOH-§-354 2012-06-21 10-11-384ADH-10-90- L0ML -

ZZOMM- LOMIN.M
Last changed oBETSE0LL 9:21: 42 AM by LOH

Analyeis Method @ DiALCWDATELOMWLOH-8-3 3 LOH-6-334 2012-06-21 10-11-38%100-0301.DWDAM

ADH-10-90-10ML-2200M-10MIN.M)
Last changed vOBFERSE01Z 5:04: 40 PH by YOO
[modified after loadin

]
WA A&, WiEelength=220 nm(0ALCDAT ALOHLOH-S- 33 LOFFE- 53R 20 12-06-21 10-1158M00-0301.0)

mal o

k
A MeO

@ CF,

3504

300 4
250
004
150

100
&
o
o P

e

50

N
-« COO"Bu
N
o
3q

no
=]
ih
=3

4.5 6.4

min

Area Percent Report

Sorted By H Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VYD1 A, Wavelength=220 nm

Peale RetTime Type Width Area Height Area
# [min] [min] mdl *s [mar ] ]

1 5.56E2 MF 0.2465 5774.83887 390.358461 96.00BE
£ B.2%6 M 0.3033  240.20450  13.18675 3.8934

Totals GOL5. 04337 403.58338

#%% End of Report *++

Instrument 1 &/ 2672012 5:04: 46 PM YIC
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Data File D:AWLOAVDATAWLOQHALOQH-S-910WLOH-5-81 2012-08-27 14-55-304M081-0201.D
Sample Name: LQH-8-91

A, Operator : lgh Jeqg. Line : Z

Aoy, Instrument @ Instrument 1 Location @ Yial 81
Injection Date : &/ 27/2012 3:07: 21 PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method VoD ALOY DATA, LM, LOH-8-9 18 LOH-5-81 Z012-08-27 14-55-30% ASH-10-90-10ML- 2200,
ul
Last changed oBETSEZ0LL 9:19:02 AM by LOH

Analyesis Method @ D:A\LCYDATA\LOW,LOH-5-915LOH-8-81 Z012-08-27 14-55-30%081-0201.D0DAM [ASH-
10-90-10ML- 22 0FM. M)
Last changed COBAI0SE012 TiE5 31 PH by THL

[modified after loading)
WD A, iEwelength=220 nmOALCDATALOH OH-G-2 1L OH-8-81 201 2-02-27 14-55-200021-0201 .00 j

maAl 2 o e k, Meo
e R
i ,é_,'&' CFQC|
50
N
. -«+COOMe
N
H
=50
3r
-100+
-1460
-200
T T T T T T
a 10 1 12 13 14 min
Area Percent Report
Sorted By H Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VYD1 A, Wavelength=220 nm
Peale RetTime Type Width Area Height Area
# [min] [min] mdl *s [mar ] ]
Bl R R R R e R ) EELE L
1 10,103 MF 0.9053 1.5714%9e4  259.3531451 49.947Z
z lz.585 M 0.9544 1.57481ed  266.63549 50.0528
Totals 3.14631ed  555.95300
#%% End of Report *++
Instrumenc 1 & 30/Z01% T:&5:36 PH THL Page 1 of 1
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bata File DMALCADAT AL OHWLOH-5-9595 L0 LOH-§-9598102-% 2012-06-30 L0-54-43%054-0201.D

Sample Fame: LQH-8-495

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

Method Info

1 THL Ie
Instrument 1 Location :
B 30F201E 11:07:01 AM Inj :

Inj Yolume :

90-10ML-220RM-20MIN .M
8972011 8:17: 2T PM by LTIL

q. Line :
o

z
Wial a4

1
5opl

¢ IALCADATANLOW LOH-6-9 598 L0EYLOH-6-0508108-2 Z012-08-30 10-54-43%A5H-10-

DAL CYDATALOM LOH-56-9 598 L02\LOH-6-9598102-2 Z012-08-30 10-54-43%084-0201.

I DALM [ ASH-10-90-10ML -2 20FM-Z0MIN. M)
BF0FE0LE 727059 PM by THL
[modified after loading)

¢ ASH-50-50-1ML-2540M-50MIN

T 7, Mirelergte 220 rrm L AT AL L5 0500 TR - SE e I 7 0 T 30 1054 S e T 0
mAl 5
-
= MeOQ
260
CF,Cl
200
-+ COOMe
1504 N
H
100 Cl 3r
&0
o
s
o
0+ :
T T T T T T
g 2 10 11 12 13 14 min

Report

Area Percent

Sorted By
Multiplier
Dilution

TMse Multiplier & Dilution Factor with

Signal 1 WiD1 &,

Peal RetTime Type

# [min]

1 9.36% BV
i li.le6 \E

I5TDs

Tavelength=220 nm

Width Area Height Area
[min] mil *s [malr 1 ]
R e el el R e bbbkl
0.5502 244.45634 6.78117 1.6567
0.7905 1.45110ed4  Z83.63538 95.3433
1475554 290.41655

Totals

*#*% End of Report ***

Instrument 1 &/ 30/2012 7:28 06 FM THL
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Data File D:AWLOADATAWLOQHALOQH-T-524LOH-T-52 Z012-04-16 13-36-2&,077-0201.D
Sample Name: LOQH-T-524

Acyg. Operator ¢ LOH Jeg. Line : z

Aoy, Instrument @ Instrument 1 Location @ Vial 77
Injection Date : & 1672012 1:45:34 PM Inj : 1
Inj Wolume : 5 pl
Acqg. Method VoD ALOY DATA, LW, LOH-T-524 LOH-7-52 Z012-04-16 13-36-Z44 ASH-10-90-10ML-22Z0MM.
ul
Last changed o4 1R/2012 2:13: 44 PM by LOH

(modified after loading)

Analysis Method @ D:SLOYDATALOWLOH-T-524LOH-T-52 2012-04-16 13-36-244077-0201.D4DA.M [ ASH-
10-90- 10ML- ZZ 0FM. IT)

Last changed ©O9/BSE0LZ 10:42: 52 AM by thl
(modified after loading)

WA D A, g welergth=220 nm (DALCDATALOHW OH-7- 2L OH-7-62 201 2-04- 16 13- 26-24007 7 -0201 .00 i
- MeQ
mAl p
300+
CF,Br
250 N
- CO0OMe
200 H
160 35
100
50
D_
T T T T T T T T T
12 12 14 15 16 7 12 19 2 min
Area Percent Report
Sorted By : Jimmal
Multiplier : 1.0000
Dilution : l.0000
Tee Multiplier & Dilution Factor with [3TDs
Signal 1: VIDL1 A, Wavelength=ZZ0 nm
FPealr RetTime Type Tidth Area Height Area
# [min] [min] mdl *s [mar ] ]
el R et el R Dl Ikt
1 13.594 MF 1.5033 2.47681led  274.60031 49.4550
z2 17T.181 M 1.3902 2.53140e4  303.48828 50.5450
Totals 5.0082led  STH.0GE59
#%% End of Report *+%
Instrumentc 1 9/6/Z01E 10:4&: 57 &AM thl Page 1 of 1
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Data File D:AWLOADATAWLOQHALOQH-T7-524%LOH-T-52 Z012-04-16 13-36-2&,075-0301.D
Sample Name: LQH-7-52E

Acyg. Operator ¢ LOH Jeg. Line : 3

Aoy, Instrument @ Instrument 1 Location @ Vial 78
Injection Date : & 1672012 2:15:44 PM Inj : 1
Inj Wolume : 5 pl
Acqg. Method VoD ALOY DATA, LW, LOH-T-524 LOH-7-52 Z012-04-16 13-36-Z44 ASH-10-90-10ML-22Z0MM.
ul
Last changed o4 1R/2012 2:14: 37 PH by LOH

(modified after loading)

Analysis Method @ D:SLOSDATALOWLOH-T-524LOH-T-52 2012-04-16 13-36-244075-0301.04DA.M [ ASH-
10-90- 10ML- ZZ 0FM. IT)

Last changed vo5/ 5P E0LE 4:38:0Z2 PM by lgh
(modified after loading)

WA D A, g welergth=220 nm (DALCDATALOHW OH-7-82LOH-7-52 201 2-04- 16 13- 26- 20078 -0201 .00
mal =
1400 = MeO
1200 1 CF,Br
1000
-1COOMe
200 - N
H
600
a0 ] 3s
200+ 2
o L
T T T T T
12 14 16 18 20 mn
Area Percent Report
Sorted By : Jimmal
Multiplier : 1.0000
Dilution : l.0000
Tee Multiplier & Dilution Factor with [3TDs
Signal 1: VIDL1 A, Wavelength=ZZ0 nm
FPealr RetTime Type Tidth Area Height Area
# [min] [min] mar *g [manr ] 2
el R et el R Dl Ikt
1 13.74% BV 1.3413F 3222.451%0 35.402484 2.49z29
2 17.030 VB 1.3514 l.z26045e5 1446.62573 97.5071
Totals : 1.29268e5  1452.42817
#%% End of Report *+%
Instrument 1 5/ 52012 4:3&:05 PM lgh Tage 1 of 1
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Data File IAWLOAVDATANLOHALOH-S-1044LOH-5-104 2012-08-30 1&-27-07%095-0401.D
Sample Name: LQH-&-100

A, Operator . THL Jeqg. Line : 4
Aoy, Instrument @ Instrument 1 Location @ Vial 95
Injection Date : &/30/2012 7:09:0Z PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method ¢ D ALOY DATA, LOQW LOH-8-1044LOH-8-104 Z012-05-30 15-Z7-074ASH-10-90-10ML-
ZZ0WM-20MIN.M
Last changed P/ 302002 T:10: 47 PH by THL

(modified after loading)
Analysis Method : D:SLCYDATA\LOW,LOH-5-1044L0H-8-104 2012-08-30 18-27-07,095-0401.D4DA.M |
ASH-10-90-10ML-ZZ0RM-ZOM IN.M)

Last changed P/ 302002 T:30:59 PM by THL
(modified after loading)
Method Info ¢ ASH-50-50-1ML -2 54HM-50MI0
AT A, M welangth= 220 nm | DL DA ALOH L OHS- TR G- 108 207 20520 15-2¢-07 08504801, 00 |
mAl ] =
B MeO
400 o
& CaFs
250 4 A
W R
;@d' N
0 = -+COOMe
250 N
H
200+
a0 Cl 3t
100 ]
A0
1] L T
T T T T T T T T T
] 65 7 T4 2 &5 ] 0.5 10 mn
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : l.0000

Use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VID1 A, Wavelength=Zz0 nm

Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [mar ] ]
e el el B el Ll el
1 G.685 MF 0.4514 1.17182ed  43Z.65066 49.8861
Z G.545 I 0.6829 1.17717ed  287.3153980 50.1139

Totals : 2.3439%9e4  T19.99457

Instrument 1 & 30/2012 T:3L:06 PN THL Tage 1 of 1
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bata File DMALCADAT AL OHWLOH-5-9595 L0WLOH-§-9598102-% 2012-06-30 L0-54-43%086-030L.D

Sample Wame: LOQH-8-102

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method

Last changed
Analysis Method :

Last changed

Method Info

: THL Seq. Line :
Instrument 1 Location :
B30F201E 11:25:41 AM Inj :

Inj Yolume :

90-10ML-220RM-20MIN .M
8972011 8:17: 2T PM by LTIL

3
Wial &g

1
5opl

¢ IALCADATANLOW LOH-6-9 598 L0EYLOH-6-0508108-2 Z012-08-30 10-54-43%A5H-10-

DAL CYDATALOM LOH-56-9 598 L02\LOH-6-9598102-2 Z012-08-30 10-54-43%086-030L.

I DALM [ ASH-10-90-10ML -2 20FM-Z0MIN. M)
BF0FE0LE 735021 PM by THL
[modified after loading)

¢ ASH-50-50-1ML-2540M-50MIN

AT 7, WEelengthez 20 nm (AL COAT AL LRS- DA 0L 500 (-2 200530 10-54- 45 0- 0307 07
m -
m R
A MeO
50 i
CaFs
3004
N
-+COOMe
1504 N
H
100 Cl
3t
] el
50 éﬁ
g e
o
L=
0
T T T T T T T T
& 6.5 7 7.5 & 85 g 95 10 min

Area Percent

Report

Sorted By
Multiplier
Dilution

TMse Multiplier & Dilution Factor with

Signal 1 WiD1 &,

Peal RetTime Type
# [min]

____|_______|____
1 6,539 MM
H §.304 M

Totals

Sigmal
1.0000
1.0000
I5TDhs
Tavelength=220 nm
Width Area Height Area
[min] m&T *z  [mAT ] &
R B el Ll bbb |
0.3826 160.47826 B.9906% 1.56837
0.6017 1.01025e4  ZT79.55178 96.4363
L.0Z630ed  286.84248

*#*% End of Report ***

Instrument 1 &/ 30/2012 7:35 27 FM THL
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Data File IAWLOAVDATANLOHALOH-S-1044LOH-5-104 2012-08-30 1&-27-07v0&7-0201.D
Sample Name: LQH-&-104

A, Operator . THL Jeqg. Line : Z
Aoy, Instrument @ Instrument 1 Location @ Vial &7
Injection Date : &/30/2012 6:39:07 PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method ¢ D ALOY DATA, LOQW LOH-8-1044LOH-8-104 Z012-05-30 15-Z7-074ASH-10-90-10ML-
ZZOWM. M
Last changed DB/ 302002 B:55: 30 PM by THL

(modified after loading)

Analysis Method : DiAWLCYDATALOMLOH-8-1044LOH-8-104 2012-08-30 18-27-074087-0201.D4DALM

ASH-10-90-10ML-ZZORMLM)
Last changed B/ 30/2002 732023 PM by THL
(modified after loading)

méll =

W

MeO

T -

6754

Gl 4
A0
400
300+
Cl

2004

100+

SANDA A, Wigwelength=220 nm (DALCDATALOHWL OH-2- 10 LOH-2- 104 201 2-02-20 12-27-07027-0201.00

N

CaF7

-COOMe

Iz

3u

-

min

Area Percent Report

Sorted By : Jimmal
Multiplier : 1.0000
Dilution : l.0000

Tee Multiplier & Dilution Factor with [3TDs

Signal 1: VIDL1 A, Wavelength=ZZ0 nm
FPealr RetTime Type Tidth Area Height Area
# [min] [min] mar *g [manr ] 2

1 5607 ‘W 0.417% 2,00135e4  T45.7TR31  49.8831
2 6.754 VB 0.5397 Z2.01073ed  5T6R.04633 50.116%

Totals ¢ 4.01208ed L3Z1.82E63

Instrument 1 & 30/2012 T:320 %5 P THL
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Data File I:AWLOAVDATANLOHALOH-S-1044LOH-5-104 2012-08-30 1&-27-07%094-0301.D
Sample Name: LOQH-&-105

A, Operator . THL Jeqg. Line : 3
Aoy, Instrument @ Instrument 1 Location @ Yial 94
Injection Date : &/ 3072012 6:57:09 PH Inj : 1

Inj Wolume : 5 pl

Acqg. Method VDALY DATE LW LOH-8-104\LOH-6-104 Z012-08-30 15-27-074 ASH-10-90-10ML-

ZZ0WM-20MIN.M
Last changed DB/ 302012 B:58:05 PM by THL
(modified after loading)

Analysis Method : DiAWLCYDATALOMLOH-8-1044WLOH-8-104 2012-08-30 18-27-07,094-0301.D4DALM

ASH-10-90-10ML-ZZ0RM-Z0MIN.IT)

Last changed Do/ 30/2002 T:33: 52 PM by THL
(modified after loading)
Method Info ¢ ASH-50-50-1ML -2 54HM-50MI0
AT A, M welangth= 220 nm DL DA ALOH L OHS- TR HS- 108 207 20520 15-2¢-07 084030100 |
mA £ o MeO
R
CaF7
<400
N
300 N
H
200 -
3u
100
w F
"
1]
T T T T T T T
4.5 ] a5 ] 65 7 7h g mn
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : l.0000
Use Multiplier & Dilution Factor with I3TDs
Sigmal 1: VID1 A, Wavelength=Zz0 nm
Peal RetTime Type Tidth Area Height Area
# [min] [min] mdr *s [mar ] ]
e el el B el Ll el
1 5.71l% MF 0.4447 337.48895 1i.64943 1.94RZ
Z 6,747 R 0.5807 1.70031led  457.97519 98.053%
Totals 1.73406ed  S00.BZ4E7T
Instrumenc 1 & 30/Z01& 7:33: 57 P THL Page 1 of
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Data File D:SLOADATAMLOMALOH-S-10TWLOH-5-107-0DH Z012-09-01 0&-58-57%0%2-0201.D
Sample Fame: LOQH-8-107-ADH

¢ LOH 3
Acig. Instrument :

Acg. Operator
Inject ion Date
Acg. Method

Last changed

Analysis Method :

Last changed

eq. Line : Z
Instrument 1 Location @ Wial 92
9f L E0LE 9:11:40 AM Inj : 1

Inj Yolume @ 5 nl

¢ IALCYDATA LOW LOH-8-10TWLOQH-&-107-00H 201z-09-01 0&-55-57, 0DH-10-90-10ML -

Z20AM.M

9f L E01E 931030 A by LOH

[modified after loading)

i 4Ly DATA, LOH LOH-5-107T4LOH-8-107-00H 2Z012-09-01 0&-55-574 092-0201.0% DA M
[ODH-10-%0- 100ML -Z Z0HLL D)

9/ %2012 1:0L:00 PM by FX

[modified after loading)

WD A, Wielength=220 nm (DAL CDATALOHLOH-2- 100ALOH-2- 107- 00 H 20 12-09-01 08-52-6700e-0201 .00
mAl =
= ;‘@a - ﬁ.—@'
! =
120 ] z ¢~ MeO
CgF
1000 6" 13
2004 -1CO0OMe
N
600 H
400 3v
200
0
T T T T T
34 4 45 ki) 54 min
Jorted By Signal
Multiplier 1.0000
Dilution 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1. WWD1 A, Tavelength=2ZZ0 nm
Pealr RetTime Type TWidth Area Height Area
# [min] [min] miI *= [my 1 H
e e Bl e Rl R il etk el
1 4.2l ™ 0.1810 1.474%39e4 1355.55847 49.5429
i 4,778 MF 0.2078 1.45429e4 1190.38440 50.1571
Totals 2.9592Ted 2545, 94287
**% End of Report **+
Instrument 1 % 42018 1:0Ll:04 P X Page 1 of 1
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Data File D:ALCADATAWLOHWLOH-3-10TWLOH-&-107-0DH £012-05-01 0&-58-574093-0301.D

Sample Wame: LOQH-8-107
Acg. Operator ¢ LOH feq. Line : 3
Acig. Instrument : Instrument 1 Location @ Wial 93
Injection Date 90 L2012 9:33:04 AM Inj 1

Acg. Method

Last changed

Inj Yolume @ 5 nl
D DALCYDATAVLOM LOH-&-10TA\LOH-&-107-0DH Z012-09-01 0&-58-57, 0DH-10-%50-100ML -
Z20FM- 1L0MIN .M
9f L E01E 8:55:50 A by LOH

inalyesis Method : I0AWLCWDATALOHWLOH-8-107WLOH-5-107-0DH Z012-08-01 05-58-5T 093-0301. D% DA M

Last changed

[0DH-10-90- 10ML -2 200M- LOMIN. M)
9/ % E01E 1:04:11 PM by FX
[modified after loadin

]
VDT A, Mielength=2 20 nm (DAL CODET ALOHLOH-5- 1070 FFE- 107- DO H 2012 -09-0 1 08-56-57 0530301 .0

mAl = A
A
MeO
20004
1750 ] CeF13
15004
-+COOMe
1250 N
1000 H
7401 Cl 3v
A00
i
%
250 o r&fa?s’
e
]
T T T T T T T
38 4 42 44 46 45 5 5.3 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=2Z0 nm

Peal RetTime Type Width Area Height Area

# [min]

[min] m&T *s  [mAU ] &

1 4.Z1% HF 0,171 34m.81021  335.58257 1.1931
PR P ) 0.2146 2.67217ed 2230.45142 95.5069

Totals E.90686ed  ZIRL.03399
**% End of Report ***
Instrument 1 % 472018 1:04:18 P X Page 1 of 1
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Data File D:SLOADATAMLOMALOQH-T-112WLOH-T-112-2 Z0L1Z-05-2& 08§-59-23%092-0201.D
Sample Wame: LOQH-7-112

Acg. Operator : lgh Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial 92
Injection Date : 572872012 9:11:16 &M Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYDATALOW LOH-T7-112%LOQH-T-112-2 2012-05-28 0§-59-23\ ASH-10-90-10ML-
Z20AM.M
Last changed OB EES2012 9:24:4F AM by lgh

[modified after loading)

Analysis Method : D:SLCYDATALOHLOH-T-1125LOH-T-112-2 2012-05-28 06-59-23%09:2-020L1.04DA.M |
ASH-10-90-10ML- 22 0NM.M)

Last changed DOBMERSZ01E 5:1%:04 PM by YDC

[modified after loading)
ANDT A, inelength=220 nm (DAL COATALOHLOH-7- TTALDHT- 112-2 200 2-05-25 03-59-23002-0201.00 |

mal =

1754 MeO

CFj

15604

125 N

5459

.«CO,Me

1004

5

a0+

25

Jorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000

Tge Multiplier & Dilution Factor with ISTDs

Signal 1. WWD1 A, Tavelength=2ZZ0 nm

Pealr RetTime Type TWidth Area Height Area
# [min] [min] malr *5 [m&T 1 ]
e e Bl e Rl R il etk el
L 5,007 W 0.1891 2251.54395 182.424080 50,7874
2 5,989 W 0.2387 2181.72974 139.89024 49.2126

Totals A433.27368  JEE.33L04
**% End of Report **+
Instrument 1 6/ E6/Z01E 5:1&:11 PM ¥DC Page 1 of 1
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Data File D:AWLOADATANTLN VL-2-6 8 YL-2-64 Z01Z-05-28 11-37-484095-0501.D
Sample Name: LOQH-7-115

A, Operator : HIL Jeqg. Line : g

Aoy, Instrument @ Instrument 1 Location @ Vial 95
Injection Date : 5/28/2012 1:58:13 PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method VDALY DATE, YLAYL-2-6 4 YL-2-64 201Z-05-25 11-37-45\ASH-10-90-10ML-Z 200~
10MIN. M
Last changed oBfE2TFE0LL 5:50:19 AM by hzl

Analyesis Method @ D:S\LCYDATA,VLAYL-Z-64\TL-2-64 Z012-05-28 11-37-48%095-0801.D0DA.M (ASH-10-
Q0-10ML-220NM-10MIN M)
Last changed vOBFERSE01Z 5:57: 51 PH by YDC

[modified after loading)
WAND A, iEnelength=220 nm (OALCDAT AN DL 2G40 L-2-64 201 2-05-23 11-37-<48'005-0201.00

mal
200
CF4
250 N
200 -1CO,Me
N
150 2 H
100 5a
o+
W rgﬁ
50 Eﬂ%@d-
0 . *
T T T T T
45 5 55 i G5 7 min
Area Percent Report
Sorted By H Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VYD1 A, Wavelength=220 nm
Peale RetTime Type Width Area Height Area
#  [min] [min] mAT *s  [mAU ] %
Bl R R R R e R ) EELE L
1 5.135 MM 0.2402 329.3432Z0  ZZ.§5277 5.4954
z 6.133 MM 0.Z691 5660.43652 350.52914 84,5016
Totals §959.TT9TZ 373.3E192
#%% End of Report *++
Instrumenc 1 6/26/Z01% 5:57: 5% PH YDC Page 1 of 1
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Data File D:SLOADATAMLOMALOH-8-35WLOH-5-35C-D-ADH Z012-06-25 09-33-0T4093-0301.D
Sample Wame: LOQH-8-35D

Acg. Operator : lgh Seq. Line : 3
Acig. Instrument : Instrument 1 Location @ Wial 93
Injection Date : &/25/2012 9:54:51 &M Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYDATALOW LOH-5-3 5 LOH-8-33C-D-ADH Z012Z-06-Z5 09-33-074ADH-5-95-10ML -
Z20AM.M
Last changed DOBSESSZ012 10:04:51 A by lgh

[modified after loading)

Analysis Method : D:SLCYDATALOHLOH-§-353LOQH-5-35C-D-ADH Z012-06-25 09-353-07%093-0301.D4DA.
M (ADH-5-95-10ML-Zz0MI.M)

Last changed DOBMERSZ0L1E 5:10:34 PM by YDC
[modified after loading)

SO A, Wielength=220 nm (DAL CDATALOHILOH-2- 260 0H-2-26C-0-A0H 201 2-D6 26 00-23-0A003-0201 .00
mal ] - ®
b
A MeO
120
CF4
1004
a0 ""'COQME
N
B0 3 H
4 5b
20
D_ 1
T T T T T T T
55 G G5 T .5 g EE] min
Jorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1. WWD1 A, Tavelength=2ZZ0 nm
Pealr RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [m&T 1 ]
e e Bl e Rl R il etk el
1 B.385 BV 0.26860 2655.89307 142.44535 49.344%
2 7.358 \B 0.3128 2726.41968 130.9%9258% 50.6552
Totals SIR2.3LE74 273037103
**% End of Report **+
Instrument 1 6 E6/Z01E 5:10:3% PM ¥DC Page 1 of 1
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bata File DGALCADAT AL OHWL QM- -355LOH-&-350-0-ADH Z01i-06-25 08-33-0T4095-0501.D

Sample Wame: LOQH-8-36D

: lgh K

Acg. Operator
Acig. Instrument :
Inject ion Date
Acg. Method
Last changed
Analysis Method :

Last changed

eq. Line : 5
Instrument 1 Location @ Wial 95
BF25F20LE 10:17:05 AM Inj : 1

Inj Yolume @ 5 nl

¢ IALCYDATALOW LOH-8-3 M LOH-8§-35C-D-ADH Z012-06-25 09-33-07T\ADH-5-95-10ML-

22 0FM- I0MIN .M

BFESFE0LE 1002326 AM by ldah

[modified after loading)

i LY DATA, LOH LOH-58-35,L0H-8-35C-0-ADH Z012Z-06-25 09-33-074095-0501.04DA.
M (ADH-5-95-10ML-220WM-30MIN M)

BfEBFZ0LE 5:14: 42 PM by YDC

[modified after loading)

SO A, Wiwelength=220 nm (DAL CDATALOHILOH-2- 260 0H- 2-26C-0-A0H 201 2-D6 26 00-23-0A008-0501 .00
mal =
140 ~
MeO
120
CF5
100 - N
a0 "-"COQMG
N
g0 3 H
4 5b
20+ =]
=
D.
T T T T T T
55 [} G5 T A 2 8.4 min
Jorted By Signal
Multiplier 1.0000
Dilution 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1. WWD1 A, Tavelength=2ZZ0 nm
Pealr RetTime Type TWidth Area Height Area
# [min] [min] miI *= [my 1 H
e e Bl e Rl R il etk el
1 6.340 BV 0.2879 156.38037 8.43234  4.7380
H 7.304 VB 0.3126 3143.47925 153.85841 95.2Z610
Totals JE99.55962 1RZ.340735
**% End of Report **+
Instrument 1 6672018 5:14:48 PM ¥DC Page 1 of 1
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Data File D:SLOADATAMLOMALOH-8-35WLOH-5-354-ADH Z012-06-21 19-04-54,055-0201.D0
Sample Wame: LOQH-8-35C

Acg. Operator ¢ LOH feq. Line : z
Acig. Instrument : Instrument 1 Location @ Wial &5
Injection Date : &/2L/2012 T:26:12 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYDATALOW LOH-5-3 5% LOH-8-354-ADH 2012-06-21 19-04-54\ADH-10-90- L0ML-
Z20AM.M
Last changed oBMELFZ01E T:25:28 PM by LOH

[modified after loading)

Analysis Method : D:SLCYDATALOMLOH-6-3 5% LOH-8-354-ADH 2012-06-21 19-04-544085-0201.D4D AN
[ADH-10-50- 100ML -Z Z0HLL D)

Last changed OBMERSZ0LE 5:0&: 26 PM by YDC
[modified after loading)

WD A, Widelength=220 nm (DAL COATALOHLOH-2- 260 0H-2- 252 A0H 201 2-06-21 19-0454025-0201.00
mal ] picy =
p:
<00 -
350 4
300+
250 -+ COo,Me
200 4
150
1004
50
0 .
T T T T
45 k) 55 G 6.5 min
Jorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1. WWD1 A, Tavelength=2ZZ0 nm
Pealr RetTime Type TWidth Area Height Area
# [min] [min] miI *= [my 1 H
e e Bl e Rl R il etk el
1 5203 W 0.2074 5889.37598 435.15262 49,1682
H 5.740 W 0.2276 B0BA.6H3184 405.36990 50,8318
Totals 1.19780ed  G40.52252
**% End of Report **+
Instrument 1 6/ E6/Z0LE 5:0&: 37 PM ¥DC Page 1 of 1
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Data File D:SLOADATAMLOMALOQH-8-35WLOH-5-35C-D-ADH Z012-06-25 09-33-0T74094-0401.D
Sample Wame: LOQH-8-360

Acg. Operator

Acig. Instrument :

Inject ion Date
Acg. Method

Last changed

Analysis Method :

Last changed

: lgh Seq. Line : 4
Instrument 1 Location @ Wial 94
BF2SFE0LE 10:05:59 AM Inj : 1

Inj Yolume @ 5 nl

¢ IALCYDATALOW LOH-8-3 B LOH-§-350-D-ADH Z01Z-06-25 08-33-07T\ADH-10-90-

10ML -2 200M- 10MIN. M

8212011 91210 42 AM by LOH

DSLCYDATALOM LOH-8-3 5 LOH-8-35C-D-ADH 2012-06-25 08-33-07%094-0401,D4DA.
M (ADH-10-90-10ML-2200M- LOMIN.M)

BFEBFE0LE 5:12:41 PM by YDC

[modified after loading)

mAl

2504

200

150

100+

i1

g
AT A, Winelength=220 nm (DALCDATALOHLOH-2-35'L0H-8-35C-0-A0H 201 2-06-25 09-33-077004-0401 .00

CF3

""'CD‘zMB

T T T
i) ikl 575 fi G35 [iki] 675

min

Area Percent Report

Sorted By
Multiplier
Dilution

Signal
10000
1.0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=2Z0 nm

Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]

B R e R B R e I L L LR
1 5,338 MM 0.1869 1TZ.73112z  15.40249  4.5516
H 5853 MM 0.2272 3597.33276 ER3.9030Z 95.4154

Totals FTTOLO06369  279.30550

Instrument 1 6/ 2672012 5:12: 50 FM ¥DC
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bata File D:ALCADAT MWL OHWLOH-§-555LOH-&-55B-1 EZ01E-07-05 11-84-2%075-0E01.D

Sample Wame: LOQH-8-55B

Acg. Operator : HIL Seq. Line : Z
Acig. Instrument : Instrument 1 Location @ Wial 75
Injection Date : T/5/2012 11:37:11 &M Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYDATALOW LOH-5-5 5 LOH-8-556-1 2012-07-05 11-24-29%ADH-5-95-10ML-
Z20AM.M
Last changed P98/ 2011 T:40:48 PM by LTL

inalyesis Method : DI0AWLCWDATALOHWLOH-8-5 5 LOH-5-55B-1 2012-07-05 11-24-29%075-0201.D0DALH

ANH-5-95-10ML -2 200 . M)

Last changed DT ERSZ01E 619018 PM by lgh MeO
[modified after loading)
WDT A, MiEelength=220 nm (DAL CDATALOHLOH-S-55L0H- 2-550- 1 2012-07-05 11-24-29'075-0201 C C F B
mAl ] 2 o = - 2 r
o o v
&0 =
-«CO,Me

T4 N

0 3 H

50 5d

40_

304

204

10

04

T T T T T T T T
i) 53 fi 6.2 .4 i) 53 7 T2 min
Area Percent Report

Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=2Z0 nm
Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]

1 B.06% HF 0.2881 1l317.2543%  87.758556 50.4501
& BT M 0.3112 14%0.16420  7TH.50413 49,5499

Totals 3007.43560 167, 55969

Instrument 1 7/2472012 6:1%:24 PM 1gh
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Data File D:AWLOADATAWLOHALOQH-&-564LOH-5-56 Z012-07-07 11-23-06403Z-0201.D
Sample Name: LQH-8-584

A, Operator H
Aoy, Instrument @ Instrument 1 Location @ Vial 92

Injection Date : T/7/Z012 11:35:23 &AM Inj : 1
Inj Wolume : 5 pl
Acqg. Method ¢ D ALOY DATE, LOW, LOH-8-56 LOH-5-56 Z012-07-07 11-Z3-06% ADH-5-95- L0ML -Z20WM-
10MIN. M
Last changed D9/ 8/E001L T 41: 24 PM by LTL

Analyesis Method @ D:S\LCYDATA\LOW,LOH-5-56\LOH-5-56 Z012-07-07 11-23-06%092-0201.D4DA.M (ADH-
5-95-10ML-2 200M-10M IN. M)
Last changed COTPEASE01Z B4 32 PM by lgh

[modified after loading)
WAND A, iEwelength=220 nmOALCDATALOH OH-8-56°L OH-8-56 201 2-07-07 11-23-060092-0201 .00 |

mal

100

20+

G0

20

62 fid [afi] ] ¥ T2 T4 min

Sorted By H Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VYD1 A, Wavelength=220 nm

Peale RetTime Type Width Area Height Area
# [min] [min] mdl *s [mar ] ]

1 6.E3E MM 0.Z615  @0.7T07E35 5014422 3.9897
£ 6,903 MM 0.3013 1952.36633  10G.01276 96.0303

Totals E033.07359  113.15700

#%% End of Report *++

Instrument 1 7/24/2012 6:24:35 P lgqh Tage 1 of 1
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Data File D:AWLOADATAWLOQHALQH-&-554LOH-5-55C Z012-07-05 09-16-554074-0201.0
Sample Name: LQH-&-55C

A, Operator : lgh Jeqg. Line : Z

Aoy, Instrument @ Instrument 1 Location @ Yial 74
Injection Date  7/5/Z012 9:29:49 AM Inj : 1
Inj Wolume : 5 pl
Acqg. Method ¢ D ALOCY DATA, LOW, LOH-8-5 M LOH-5-55C Z2012-07-05 09-16- 584 ADH-5-95-10ML- 22 0.
ul
Last changed ©o9/8/ 20011 T:40:46 PM by LTL

Analyeis Method © DiALCWYDATELOMWLOH-8-5 3 LOH-6-55C 2012-07-05 09-16-58%074-0201.DWDAH

ADH-5-95-10ML -2 20RM M)

Last changed COTPEASE01Z BiELl 14 PH by lgh
[modified after loading)
WD A, iEwelength=220 nmOALCDATALOH OH-2-55L OH-8-55C 2012-07-05 08-16-53074-0201 .00
mal 2 o - &
@ &
120 4
CF,Br
100
N
80| -+ COsMe
N
0 o 4 H
40 Se
204
1
T T T T T T T T T
575 i [iedi] i) 675 7 725 75 min
Area Percent Report
Sorted By H Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VYD1 A, Wavelength=220 nm
Peale RetTime Type Width Area Height Area
#  [min] [min] mAT *s  [mAU ] %
Bl R R R R e R ) EELE L
1 5.946 MF 0.E2869 2383.90205 135.47212 50.171%
z 6,717 M 0.3131 2367.63867 1l2n.03162 49.89:182
Totals 4751, 60132 ZI64.50374
#%% End of Report *++
Instrument 1 7/24/2012 6:Z1:15 PM lgh Tage 1 of 1
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Data File D:WLOAZDATAMLOMALOQH-8-56-7-TH LOH-5-56-T7-73 2012-07-10 Z3-08-42092-0Z01.D
Sample Wame: LQH-8-58B

Acg. Operator ¢ LOH feq. Line : z
Acig. Instrument : Instrument 1 Location @ Wial 92
Injection Date : 7/10/2012 11:21:05 PM Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYDATALOW LOH-5-56-7-T3WLOH-5-56-7-T3 Z012-07-10 Z3-05-42%ADH-5-95-
10ML -2 200M- 15MIN. M
Last changed DOTAL0A2002 11: 11058 PM by 13

Analyeis Method : DIoALCYDATANLOM LOH-5-56-7-T35LOH-5-56-7-73 2012-07-10 23-08-42%0%2-020L1.04
DA.M (ADH-5-95-10ML-220KM- L5MIN.M)
Last changed DT ERSZ01E 62T 03 PM by lgh

[modified after loading)
WOT A, MiEvelength=220 nm (DAL SDATALOHILQH-8-56-7- 7 L0H 8-56-7-73 2012-07- 10 23-08-40092-0201.00)

mAl ]
160
140 4
120
100
E04
G0
40 4
mryé
o
20 = o4
=
=
o
675 I% Ei.:‘?.ﬁ Eilﬁ ﬁ.l?ﬁ ?I Ti5 ?Iﬁ 7.75 min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=2Z0 nm

Peale RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]

B R e R B R e I L L LR
1 B.07THE M 0.2667 L138.24721 G.B3885  4.3361
H B.83T W 0.2649 3050.05347 174.63786 95.6639

Totals JLEE. 30067 183.278T1
**% End of Report ***
Instrument 1 7/ Z4/Z012 B:27:058 PM Llgh Page 1 of 1
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Data File D:SLOADATAMLOMALOH-8-35WLOH-5-354-ADH Z012-06-21 19-04-544,054-0101.D1
Sample Fame: LQH-8-354

Acg. Operator ¢ LOH feq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 84
Injection Date : &/2L/2012 7:05:40 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYDATALOW LOH-5-3 5% LOH-8-354-ADH 2012-06-21 19-04-54\ADH-10-90- L0ML-
Z20AM.M
Last changed oBMELFZ01E T:25:01 PM by LOH

[modified after loading)

Analysis Method : D:SLCYDATALOMLOH-6-3 5 LOH-58-354-ADH 2012-06-21 19-04-544084-0101.05DA.HN
[ADH-10-50- 100ML -Z Z0HLL D)

Last changed POBMERSZ01E 5:06:37 PM by YDC

[modified after loading)
WD A, inelength=220 nm (DAL COATALOHLOH-S- 250 0H-8-354 ADH 201 2-06-21 19-04540840101.00

mAl

350

3004

250 4

200+

1504

1004

Jorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000

Tge Multiplier & Dilution Factor with ISTDs

Signal 1. WWD1 A, Tavelength=2ZZ0 nm

Pealr RetTime Type TWidth Area Height Area
# [min] [min] malr *5 [m&T 1 ]
e e Bl e Rl R il etk el
1 T.711 MF 0.3130 6954.24365 3T1.8656%9 45.260%
2 §.685 T 0.374% 7T487.61865 332.885815 51.7392

Totals 1447194 70475385
**% End of Report **+
Instrument 1 6672018 5:06:43 PM ¥DC Page 1 of 1
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Data File IWLONDAT AL OHWLOH-8-365LOH-8-368 201E-06-2% 08-3i-3TW087-020L1.D

Sample Name: LQH-&-36E

A, Operator
Injection Date
A, Method

Last changed

Mnalysis Method

Last changed

Method Info

¢ LOH Jeg. Line : z
Aoy, Instrument

Instrument 1 Location @ Yial &7
BF 2272012 914538 AM Inj : 1

Inj Wolume : 5 pl

Vo DALCYDATENLOH LOH-8-36W LOH-§-36 Z012-06-2% 0§-32-5T\ ADH-10-90-L10ML- 22 0MI-

ZOMIN. M

82972011 8:14: 57 PM by LTL

DSLOY DATALQM LOH-5-36 LOH-8-36 2012-06-22 08-32-5T4047-0201.D%DA.M [ADH-
10-90- L0ML- 22 0FM- Z0MIN M)

EfZ6/E01Z 5:16: 07 PM by ¥DC

(modified after loading)

v ASH-50-50-1ML -2 54RM-50MIN

T A, WG welergth=220 nm (DL LA AL CH L OH5- 35 L OH-S- 16 01 2-06- 22 05 32-Br e v 0201 10
mad ] =
1754 MEO
150
CF;
125 N
100 ““beghﬂe
] Ph N
75 2 H
a0 5f
5 -
04 T
T T T T T T T
T Th g a5 a a5 10 105 min
Area Percent Report
Sorted By Sigmal
Moltiplier 1.0000
Dilution l.0000
Tse Multiplier & Dilution Factor with [3TDs
Signmal 1: VD1 A, Wavelength=22Z0 nm
Peale RetTime Type Width Area Height Area
# [min] [min] mdl *s [malr ] ]
e e Rl e el Eb L b L bbbl B bbbt
1 T.771 BY 0.295% 170.976604 G.44586 4.0805
Z 5.757 VE 0.3152 4019.11279 186.57425 55.9195
Totals 4190.08943  197.32014
**% End of Report **%
Instrumentc 1 /2672018 5:16:1% PH YDC Page 1 of 1
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Data File IWLOANDAT AL OHWLOH-T7-235LOQH-T-93 £018-05-16 19-01-365082-020L1.D

Sample Name: LQH-T-93

¢ LOH Jeg. Line : z

A, Operator
Aoy, Instrument @ Instrument 1 Location @ Vial &2
Injection Date SALe/E012 T:13: 22 PH Inj : 1

A, Method

Last changed

Mnalysis Method

Last changed

Inj Wolume : 5 pl

VDAL CYDATE LM LOH-T-93W LAH-7-95 Z012-05-16 19-01-36% ASH-10-90-10ML- 22 0MI.

ul

BF2T/2011 9:19:02 AM by LOH

DSLOY DATALQM LOH-T-9 3 LOH-7-93 2012-05-16 19-01-36%082-0201.D%DA.M [ASH-
10-90-10ML- 22 0FM, M)

EfZ6/E01E Bi03: 01 PM by ¥DC

[modified after loading)

q
SADT A, i velangth=220 nm (DALCDATALOHL OH-F -8 L OH-7-03 2012-05- 16 18-01-25032-0001.00

mal
300+
250 CFS
N
200 -« COsMe
N
1504 H
100 59
50
D_
T T T T T T T
435 45 475 ] 525 55 575 i min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VYD1 A, Wavelength=220 nm
Peale RetTime Type Width Area Height Area
#  [min] [min] mAT *s  [mAU ] %
Bl R R R R e R ) EELE L
1 4,772 M 0.1958 3929.65083 329.40140 49.6393
z 5.310 VB 0.2142 3986.76709 284.93958 50.3607
Totals TOL6. 41772 614.34097
#%% End of Report *++
Instrument 1 62672018 6:03:06 PH YDC Page 1 of 1
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Data File IMAWLOWDATAZTHLATHL-14-79\ THL-14-79 Z01&-05-17 1&-E4-45%063-0401.D

Sample Name: lgh-T-99

A, Operator
Aoy, Instrument
Injection Date
A, Method

Last changed :
Mnalysis Method

Last changed

Method Info

: thl Jeqg. Line : 4
Instrument 1 Location @ Yial &3
SA1T/E0LE 104 4 PH Inj : 1

Inj Wolume : 5 pl

v DeALCYDATE, THLY THL- 14-T9NTHL -14-78 Z012-05-17 1z-24-45% ASH-10-90-10ML-

ZZO0NM-Z0MINF.I
82972011 3:17: &7 PH by LTL

D:4 L0y DATA, THLY THL-14- T84 THL -14-7% 2012-05-17 12-24-45053-0401.D8DAM |

ASH-10-90-10ML-220NM-Z0M IN.IM)
EFZ6/E01E Bi0%: 09 PM by ¥YDC
(modified after loading)

v ASH-50-50-1ML -2 54RM-50MIN

mal

200+

176 4

150

1264

100

75

A0

41

DT A, M welength=220 nm i DAL CDAT A HOT AL 197 T HL- 1378 Z0T2-05-17 12- 2338 0as-0401 07

]
]

W

MeQO

CF3

I=Z

4786

+CO,Me

T
425

o
=3
1
h

T
45 475 5 525 55 575

min

Area Percent Report

Sorted By
Moltiplier
Dilution

Tse Multiplier & Dilution Factor with [3TDs

Signal 1: VIDL &,

Peale RetT ime Type
# [min]

Wavelength=220 nm

Width Area Height Area
[min] mdl *s [malr ] ]

1 4,786 W
Z 5.333 VB

Totals

0.1661 149.868002  12.28080  4.5636
0.EL35 313E8.95839 E24.56040 55.4344

JZBZ.83241 23T.161E0

Instrument 1 &/ 2672012 B:09:17 PM YIC

**% End of Report **%
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Data File D:WLOAWDATAMLOQMAZLOQH-YDC-1-#5%LOH-YDC-1-85-ADH 2012-04-26 18-17-1T074-0201.D
Sample Fame: LQH-YOC-1-85

Acg. Operator

Acig. Instrument :

Inject ion Date
Acg. Method

Last changed

Analysis Method :

Last changed

¢ LOH feq. Line : z
Instrument 1 Location @ Wial 74
4/ ZESE0LE BrE9: 11 PH Inj : 1

Inj Yolume @ 5 nl

¢ IALCYDATALOW LOH-Y¥DC-1-3 S LOH-¥DC-1-85-ADH Z01z-04-26 1&-17-17%ADH-10-

90-10ML- 22001 .M

BFE2TFE0LL 90220 22 AM by LOH

IiSLCYDATAYLOM LOH-¥DC-1-8 5 LOH-¥DC-1-85-ADH 2012-04-26 1&-17-174074-0201.
I DALM [ ADH-10-90-10ML -2 205 .M)

4 2TFE0LE 1204214 PM by LOH

[modified after loading)

WOT A, MiEelength=220 nm (DAL SDATALOHILAH-YOC- -85 LD H- YOC- 1-85-20H 2012-04-26 18-17-10074-0201.00
mAl ] he
- ;
g 4
175 ] = B MeO
150 \Q CF3
125 N
/S +CO,Me
100 N
75 H
0] 5h
254
0 L .
T T T T T T
45 5 55 § 6.5 7 74 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
TUse Multiplier & Dilution Factor with ISTDs
Sigmal 1: WWD1 A, Wavelength=2Z0 nm
Peal RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]
B R e R B R e I L L LR
1 5,392 MF 0.2309 Zp91.52446 194.33124 50,2185
H G.Z56 TM 0.2570 2r68.40405 173.05252 49,7815
Totals S360.ZEZH52  JRT.IEITE
**% End of Report ***
Instrument 1 4 E7/2018 1:i:4&:1% P LOH Page 1 of 1
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Data File D:SLOADAT AL OMALOQH-YDC-1-&5%LOH-YOC-1-89 2012-04-28 17-13-264054-0101.D
Sample Fame: LQH-YOC-1-89%

Acg. Operator ¢ LOH feq. Line : 1
Acig. Instrument : Instrument 1 Location @ Wial 84
Injection Date : % 28/201Z 5:14:33 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYDATALOW LOH-Y¥DC-1-8 B LOH-¥OC-1-89 201Z-04-25 17-13-464ADH-10-90-
10ML -2 200M- 10MIN. M
Last changed OBMETSZ01L 9021042 AM by LOH

Analysis Method : DiAWLCYDATAWLOMLOH-¥DC-1-8 5\ LOH-¥DC-1-89 Z012-04-25 17-13-464%084-0101.D%
DAM (ADH-10-90-10ML-Z20FM-10MIN.M)

Last changed OSSP SFE012 450023 PM by lgh
[modified after loading)

WD A, MiEvelength=220 nm (DAL CDATALOHILOH-YOC- 1-85 U0 H- YOC- 1-89 2012-04-28 17-12-46'024-0101.00
mal ]
2004
150
100
50
D -
T T T T T
4.5 kil 5.5 5] 6.5 T min
Area Percent Report

Sorted By H Signal

Multiplier H 1.0000

Dilution H 1. 0000

TUse Multiplier & Dilution Factor with ISTDs

Sigmal 1: WWD1 A, Wavelength=2Z0 nm

Peale RetTime Type Width Area Height Area
# [min] [min] miI *=s [may 1 ]

B R e R B R e I L L LR
1 5.42% WF 0.2340 354R.03635 E5Z.585584 95.0769
H 6.31% T 0.2535 183.81534 1i.07Z67  4.9231

Totals FTZ9.B51TE I64.66L151
**% End of Report ***
Instrument 1 5/ 5/ Z01& 4: 50:E8 P lgh Page 1 of 1
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Data File D:SLOADATAMLOMALOH-T-112WLOH-T-112-2 Z01Z-05-2& 08§-59-23%093-0301.D
Sample Wame: LOQH-7-117

Acg. Operator : lgh Seq. Line : 3
Acig. Instrument : Instrument 1 Location @ Wial 93
Injection Date : 5/28/2012 9:25:47 &M Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYDATALOW LOH-T7-112%LOQH-T-112-2 2012-05-28 0§-59-23\ ASH-10-90-10ML-
Z20AM.M
Last changed OB EES2012 902507 AM by lgh

[modified after loading)

Analysis Method : D:SLCYDATALOHLOH-T-1125LOH-T-112-2 2012-05-28 06-59-234,0953-030L1.04DA.M |
ASH-10-90-10ML- 22 0NM.M)

Last changed OBMERSZ01E 5:2Ll:07 PM by YDC
[modified after loading)

WD A, Videlength=220 nm (DAL CDATALOHLOH-7- 112 L0H-7- 112-2 201 2-05-28 08-60-220002-0301.00 1
mel = o = MEO
250 CF3
3004
-+CO,Me
280 4
200+
150
100
50
D-
T T T T T T T
4.2 44 45 48 & 52 54 56 min
Jorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Tge Multiplier & Dilution Factor with ISTDs
Signal 1. WWD1 A, Tavelength=2ZZ0 nm
Pealr RetTime Type TWidth Area Height Area
# [min] [min] mdr *= [m&T 1 ]
e e Bl e Rl R il etk el
1 4,802 MF 0.2045 479129785 390.39377 50,3463
2 5.088 ™ 0.2261 AT25.38867 348.27927 49.6537
Totals 9516.RERSE TIE.ETI0Z
**% End of Report **+
Instrument 1 6672018 5:il: 1z PM ¥DC Page 1 of 1
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Data File D:AWLOAVDATANTLN VL-2-6 8 YL-2-64 Z01Z-05-28 11-37-484094-0901.D
Sample Name: LQH-7-118

A, Operator : HIL Jeqg. Line : 9

Aoy, Instrument @ Instrument 1 Location @ Yial 94
Injection Date : 5/28/2012 Z:09:14 PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method VDALY DATE, YLAYL-2-6 4 YL-2-64 201Z-05-25 11-37-45\ASH-10-90-10ML-Z 200~
10MIN. M
Last changed oBfE2TFE0LL 5:50:19 AM by hzl

Analyesis Method @ D:S\LCYDATA, VLAYL-Z-64\¥L-2-64 Z012-05-28 11-37-484%094-0901.D4DA.M (ASH-10-
Q0-10ML-220NM-10MIN M)
Last changed vOBFERSE01E 5:330 43 PH by YOO

[modified after loading)
WAND A, iEwelength=220 nm (OALCDAT AN DL 2G40 L-2- 64 201 2-05-23 11-37-<42'004-0901 .00

mal |
100
CF5
80
N
- CO,Me
G0
N
H
a0
5i
20
o .
T T T T T T T T
4.2 d .G 4.8 il 52 54 il 58 min
Area Percent Report
Sorted By H Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VYD1 A, Wavelength=220 nm
Peale RetTime Type Width Area Height Area
# [min] [min] mdl *s [mar ] ]
Bl R R R R e R ) EELE L
1 4,805 MF 0.1958  8§9.29974 T.45680  §5.EZ5Z9
z 5.163 M 0.2288 1610.72363 117.31781 984.7471
Totals 1700.0E337 LlZ4.50461
#%% End of Report *++
Instrument 1 6/26/Z018 5:33:4% PH YDC Page 1 of 1
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Data File D:AWLOADATAWLOQHALOQH-T-T3WLOH-T-73 Z012-05-05 08-35-24,094-0201.D
Sample Name: LQH-T-73

A, Operator : lgh Jeqg. Line : Z

Aoy, Instrument @ Instrument 1 Location @ Yial 94
Injection Date : 5/ 572012 &5:47:17 AM Inj : 1
Inj Wolume : 5 pl
Acqg. Method VDA LOY DATA, LW, LOH-T-T3 LAH-7-73 Z012-05-05 05-35-Z4 ASH-10-90-10ML-22Z00M.
ul
Last changed oBETSEZ0LL 9:19:02 AM by LOH

Analyeis Method © DiALCWDATE LOMVLOH-T-THLOH-T7-73 Z012-035-05 05-35-24 094-0201. D0 DAM [ASH-

10-90-10ML- 22 0FM. M)
Last changed VTS E01E 1104 22 PH by FX
[modified after loading)

q
SO A, i velangth=220 nm (DALCDATALOHL OH-7-7 2'LOH-7-73 2012-05-05 08 35 240004-0001 .0

maAl )
4 ,\Qiﬁ
Wl

4 MeQ

20066

Area Percent Report

Sorted By H Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VYD1 A, Wavelength=220 nm

Peale RetTime Type Width Area Height Area
# [min] [min] mdl *s [mar ] ]

1 10.882 MM 0.4716 1210.79785  4Z.79110 49.399%
& Z0.066 EBE L.0730 1240.24780  1e.21302 5S0.6008

Totals £451.04565  59.0041%

#%% End of Report *++

Instrument 1 7/% 2012 11:04:30 PM FX
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Data File IWLONDAT AL OHWLOH-T-T35LOQH-T-7377 2012-07-08 16-49-08405:2-0E01.D

Sample Name: LOQH-T-77

A, Operator
Aoy, Instrument
Injection Date
A, Method

Last changed :
Mnalysis Method

Last changed

Method Info

: lgh Jeqg. Line : Z
Instrument 1 Location @ Yial 52
TA8f 2012 512159 PH Inj : 1

Inj Wolume : 5 pl

VDALY DATE LW LOH-T-T3H LOH-T-737T Z012-07-0& 16-49-084 ASH-10-90-10ML-

ZZ0WM-30MIN.M

IF2RFE01E 1202229 PO by FX

DS LOY DATALQM LOH-T-TH LOH-7-7377 2012-07-08 16-2%-084052-0201.04DAM |
ASH-10-90-10ML-220NM-30M IN.IM)

TA9F 2012 11:10:50 PM by FX

(modified after loading)

v ASH-50-50-1ML -2 54RM-50MIN

mal

20

7.5 4

DT A, MEwelength=220 nm | DAL DA ALOH L IR -7 R L0 7730 7 200 #0706 16-30 05 05 -0201.00

o

MeO. =Yy &°

14 16 12 20 22 24

Area Percent Report

Sorted By
Moltiplier
Dilution

Tse Multiplier & Dilution Factor with [3TDs

Signal 1: VIDL &,

Peale RetT ime Type

# [min]

Wavelength=220 nm

Width Area Height Area
[min] mdl *s [malr ] ]

1 11.066 MM
£ I0.455 MIT

Totals

0.60285  32.24374 §.97524e-1  1.6170
1.5279 1973.93816 Z1.532il 98.3830

Z006.37989 Z2.42973

Instrument 1 7/% 201Z 11:10:55 PM FX

**% End of Report **%

S158

Page 1 of 1




Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Data File D:SLOADATAMLOMALOH-10-43 LOH-10-44-2 Z013-02-27 14-49-06%094-0401.1
Sample Wame: LOQH-10-42

Acg. Operator : TL Seq. Line : 4
Acig. Instrument : Instrument 1 Location @ Wial 94
Injection Date : Z7/27/2013 $:20:02 PH Inj 1
Inj Yolume @ 5 nl
Acq. Method ¢ IALCYDATALOW LOH-10- 444 LQH-10-44-2 2013-02-27 14-49-08% ADH-40-60-10ML-
Z20AM.M
Last changed OELPETSZ015 4:39: 52 PH by TL

[modified after loading)

Analysis Method : D:SLCYDATALOHLOH-10-445\LOH-10-44-2 2013-02-27 14-49-068%094-0401.04DA.M |
ADH- 40 -60-10ML- 22 0NM.M)

Last changed DO EES20L3 5:38: 13 PM by FR
[modified after loading)

SO A, Vilelength=220 nm (DAL COAT AALOHLCH- -4 L0 H- 10442 201 3-02.27 14-40-06004-0401 )
mA ] = z MeO
100 4 3 CF3
0] )N\ - CO,Me
B0 0 H
0] 7
20

Jorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000

Tge Multiplier & Dilution Factor with ISTDs

Signal 1. WWD1 A, Tavelength=2ZZ0 nm

Pealr RetTime Type TWidth Area Height Area
# [min] [min] malr *5 [m&T 1 ]
e e Bl e Rl R il etk el
1 15,190 EV 0.62588 5718.79346 133.62974 49.7633
2 17.287 \B 0.7133 5773.20801 120.18544 50.2367

Totals 1.149z0ed  Z53.815ZZ
**% End of Report **+
Instrument 1 & E8/7Z01% 5:38:18 PM FX Page 1 of 1
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Data File I:AWLOAVDATAWLOHALOH-10-458%LOH-10-4% 20153-02-28 15-35-38\095-0201.D
Sample Name: LQH-10-49

A, Operator H S Jeqg. Line : Z
Aoy, Instrument @ Instrument 1 Location @ Vial 95
Injection Date : Z/28/2013 3:45:05 PH Inj : 1
Inj Wolume : 5 pl
Acqg. Method ¢ D ALOY DATA, LOW, LOH- 10- 494 LOH-10-49 Z013-02-2§ 15-35-38% ADH-40-60-10ML-
ZZOWM-25MIN.M
Last changed COEf 282003 3:33:41 PM by FX

Analysis Method : DiALCYDATANLOM\LOH-10-49LOH-10-49 Z013-02-26 15-35-384085-0201.D0DA.M |
ANH-40-60-10ML-220RM-2 SMIN .M

Last changed VOEPEESE0LG 5136023 PH by FX
[modified after loading)

WAND A, iEwelength=220 nmOALCDATALOHWL OH-10- 48 L0 H 1049 201302-33 15-2532'0050201.00
mal b
MeO
250+
CF4
N
200 - )\ - CO zl'tﬂe
N
0" H
150
7
100
50
L=
we
o0
. =
12 II4 llﬁ IIS 2':3 min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : l.0000
Use Multiplier & Dilution Factor with I3TDs
Sigmal 1: VID1 A, Wavelength=Zz0 nm
Peal RetTime Type Tidth Area Height Area
# [min] [min] mar *g [manr ] ]
e el el B el Ll el
1 14,569 \E 0.5462 192, 52173 5.10563%  1.4555
2 16,875 BV 0.653T7 1.3034%e4  283.27T603 98.5445
Totals 1.32274ed  ZBE.38166
Instrument 1 &/ 2872013 5:36:30 PH FX Page 1 of 1
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Data File D:%GCALOHNDATANLOQH-10-43B5LOH-10-43F Z013-02-21 11-26-444101F0101.0
Sample Fame: LQH-10-43E

Acg. Operator eq. Line : 1
Acig. Instrument : Instrument 2 Location @ Wial 101
Inject ion Date 21-Feb-13, 11:28:27 Inj 1

Inj Yolume @ 2 nl

Acg. Method

Last changed

Analysis Method :

Last changed

D IAGCVLORWDAT A LOH-10- 43B% LOH-10-43F £013-02-21 11-Z6-4H EETA-DEX3E5-

1T00c.H

ZFELf2013 110 25:40 A by LOH
IWGECNDEF GC OFF.M

gf E1f2013 12:04:24 PM by LOH

[modified afrer loading)

FIOT A (DAGCLOHMDAT AL OH 10-43 B'L O H-10- 43 B 201 3-02-21 11-26-4101 FO01 .00
pa] 5 z 9
: -}
: &
o
0] CF3
HN
}\ -« CO,;Me
204
0"}
8
o4
G0+
a0 T T T T T T T T T T
3 10 12 14 16 13 min

Area Percent Report

Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000

Tse Multiplier & Dilution Factor with ISTDs

Signal 1: TIDL &,

Peal RetTime Type Width Area Height Area
#  [min] [min]  [p&%s] [pi] &
R e el el R e bbbkl
1 9.861 BE 0.1546 561.82855 45.66846 50.05646
z la.05e MM 0.2295 5§T9.51959  42.10339 49.91354
Totals 1161. 64544 87.771485

*#*% End of Report ***

Instrument £ /2172013 1&:04:37 PM LOKH Page 1 of 1
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Data File Db GCNYHLADATANLOH-10-51WLOH-10-51 Z013-02-88 ZZ-00-35%105F0101.D

Sample Name: LOQH-10-51

¢ LOH Jeg. Line : 1

A, Operator
Aoy, Instrument
Injection Date

A, Method
Last changed
Analyziz Method
Last changed

Instrument 2 Location @ Yial 105
LG-Feb-13, ZE:02:18 Inj : 1

Inj Wolume : 2 pnl

VDGO yhIWVDAT Ay LOQH- 10-515LOH-10-51 2015-02-28 ZZ-00-35BETA-DEXIEZS-1T00C.H

2F2L/2013 112540 AM by LOH
D:SGCWDEF GC OFF.M
2P28/201% 10024032 P by LOH
(modified after loading)

FIOT 7, (OeGL oy H DA S H 08 TLO 105 T 200302 -G FOI01.0)
P z
. é{@?’
100 4 <&
CF
a4 3
HN
)\ «1CO,Me
20 O N
H
70 8
i éﬁ
I
™~ QP‘
b
&0 e
T T T T T
i 10 12 14 16 min
Area Percent Report
Sorted By Jimmal
Multiplier 1.0000
Dilution L.0000
Tee Multiplier & Dilution Factor with [3TDs
Signal 1: FIDL A,
FPealr RetTime Type Tidth Area Height Area
# [min] [min]  [pd*s] [pa] %
el R et el R Dl Ikt
1 9.841 MM 0.2480 817.26520  54.92947 95.48445
2 14,281 MM 0.13745 12.57668 1.523%6  1.5153535
Totals GEZ9.64188 SR, 45343
#%% End of Report *+%
Instrument & Z/258/2013% 10::24:35 PM LOKH Tage 1 of 1
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