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General Methods and Materials

Infrared (IR) spectra were measured on a Thermo Nicolet 670 mid-FTIR with film. High resolution mass
spectra were acquired on a Agilent 6224 Tof-MS with 1290 UHPLC. 'H- and C- NMR spectra were recorded
on Bruker DMX Model 500 spectrometer at ambient temperature in CDCl; at 500 and 126 MHz. The chemical
shifts are given in ppm relative to tetramethylsilane ['H: §(SiMes) = 0.00 ppm] as an internal standard or
relative to the resonance of the solvent [**C: §(CDCls) = 77.16 ppm].Multiplicities are indicated as s (singlet), d
(doublet), t (triplet), q (quartet), m (multiplet) and br (broad). HPLC was performed on a Varian ProStar Series
equipped with a variable wavelength detector using chiral stationary phases (Chiracel OD-H, OJ-H, OB-H and
Chiralpak IA, IB, IC 0.46 cm x 25 cm) from Daicel. Optical rotations were taken on a Perkin-Elmer 141
polarimeter. Analytical thin-layer chromatography (TLC) was performed on Merck pre-coated TLC plates
(silica gel 60 GF254, 0.25 mm). Flash chromatography was performed on silica gel E. Merck 9385 or silica gel
60 extra pure.

Ligands BHA-1, BHA-2, BHA-4.' the alcohols 1d,” lg_,3 1i,' 1m,” 3f° and WOg(acac)g? were prepared
according to the known procedures. All other reagents and starting materials, unless otherwise noted, were

purchased from commercial vendors and used without further purification.
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General Procedure and Characterization

General Procedure for Synthesis of the Triarylmethanols

0o t-BuLi, THF HO
Ar-Br + J-I\ _— Ar
EtO” "OEt  _sgociort A

To a solution of aryl bomide (12 mmol) in tetrahydrofuran (50 mL) under Nitrogen at —78 ° C was added
fBuLi (24 mmol, 14.1 mL, 1.7 M solution in pentane) slowly. The reaction was allowed to warm up to rt. Then
diethyl carbonate (0.47 g, 0.49 mL, 4 mmol) was added to the mixture slowly. After 1 h the reaction was
quenched by adding water and the aqueous layer was extracted with Et;O. The combined organic layers were

washed brine (100 mL), dried over MgSQ,, filtered and evaporated under reduced pressure. The crude product

was purified through column chromatography on silica gel.
R . ; Yield (1.63 g, 81 %). "H NMR (500 MHz, CDCls): § = 7.62-7.58 (m, 12 H),
HO—J{_R 7.46-7.43 (m, 12 H), 7.37-7.34 (m, 3 H), 2.87 (s, 1 H) ppm.

+Bu  Yield (2.13 g, 87 %). IR (film): 3430, 3073, 2962, 2867, 1792, 1772, 1733, 1717,

Hoj‘rR R=—} 1700, 1684, 1652, 1635, 1616, 1594, 1576, 1570, 1559, 1540, 1521, 1506, 1496,

R gy 1474, 1464, 1456, 1392, 1362, 1323, 1265, 1248, 1201, 1174, 1144, 1060, 1026,

991, 923, 897, 881, 861, 825, 735, 705, 667, 613, 576, 533 cm™’; 'H NMR (500 MHz, CDCLy): & = 7.28-7.27

(m, 3 H), 7.04 (d, J=2.0 Hz, 6 H), 2.77 (s, 1 H), 1.23 (s, 54 H) ppm; *C NMR (126 MHz, CDCl;): 5 = 149.8 (6

C), 146.8 (3 C), 122.8 (6 C), 120.5 (3 C), 83.6, 35.0 (6 C), 31.6 (18 C) ppm; HRMS (ESI): calcd. for
C4sHeNaO [M+Na]': 619.4849 found: 619.4856.

General Procedure for Synthesis of the Triaryl Carboxylic Acids

HO malonic acid, Ac, O  HO,C

A Ar
ArX r - A:><

Ar HOAc, 110 °C Ar

To a solution of and malonic acid (1.04 g, 30 mol) in Ac,0 (6 mL) and acetic acid (30 mL) was added a mixture
of the triaryl methanol (3.0 mmol) and malonic acid (1.04 g, 30 mol) portion wise at 110 °C. Additional
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malonic acid (1.04 g, 30 mol) was then added followed by acetic acid (15 mL). After 1. 5 h the mixture was
cooled down to r.t. and then poured into saturated aqueous KOH solution. The precipitate was filtered and then

purified through column chromatography.

- Yield (1.24 g, 78 %). IR (film): 3055, 3028, 1716, 1684, 1653, 1647, 1599,
R R=—§ 1520, 1507, 1456, 1447, 1436, 1410, 1265, 1230, 1158, 1007, 997, 988,
HOC R 823, 764, 742, 697, 668 cm™’; *H NMR (500 MHz, CDCL): & = 7.61-7.59
(m, 6 H), 7.53 (dd, J = 8.5, 2.0 Hz, 6 H), 7.44-7.41 (m, 6 H), 7.37-7.32 (m, 9 H), 3.86 (s, 2 H) ppm; *C NMR
(126 MHz, CDCLy): & = 176.1, 145.4 (3 C), 140.6 (3 C), 139.2 (3 C), 129.6 (6 C), 1289 (6 C), 127.4 (3 C),
127.1 (6 C), 126.7 (6 C), 54.9, 45.9 ppm; HRMS (ESI): caled. for C3oH3NaO, [M+Na]": 553.2138 found:
553.2137.

Yield (1.62 g, 84 %). IR (film): 2963, 2867, 1844, 1792, 1772, 1761, 1750,

t-Bu
R R § 1740, 1734, 1717, 1700, 1684, 1675, 1670, 1663, 1652, 1653, 1623, 1616,
R=—
HO,C R 1576, 1594, 1570, 1559, 1540, 1521, 1507, 1497, 1489, 1473, 1465, 1457,
tBu

1448, 1436, 1419, 1405, 1394, 1362, 1339, 1295, 1248, 1230, 1202, 898, 876,
740, 717, 668 cm™; "H NMR (500 MHz, CDCL): & = 7.19-7.18 (m, 3 H), 6.94 (d, /= 1.5 Hz, 6 H), 3.72 (s,
2 H), 1.18 (s, 54 H) ppm; *C NMR (126 MHz, CDCL): § = 176.2, 149.5 (6 C), 146.2 (3 C), 123.9 (6 C), 119.4
(3 C), 56.8, 46.6, 35.0 (6 C), 31.4 (18 C) ppm; HRMS (ESI): calcd. for C4sHgeNaO, [M+Na]™: 661.4955 found:
661.4960.

General Procedure for Synthesis of BHA-3 and BHA-S

NHOH o
CR
HO,C oxalyl chloride, DMF “NHOH N,
_><Ar i }—>( Ar OH
Ar e > . LOH
Ar DCM, rt A A NaOH, THF, 60 °C N
OA\/CRS

The triaryl carboxylic acid (2.5 mmol) was dissolved in DCM (25 mL), to which oxalyl chloride (0.45 mL, 5
mmol) and DMF (25 pL) were added sequentially at r.t.. The mixture was then stirred overnight at r.t., before
the solvent was removed under reduced pressure giving the crude acid chloride, which was used without further

purification.
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To a stirred solution of the hydroxyl ammonium chloride! (1.25 mmol) in water (4 mL) was added an aqueous
solution of 2 N NaOH (2.8 mL) at r. t.. After 30 s the mixture was added to a solution of the acid chloride in
THF (25 mL). Then the reaction mixture was stirred at 60 °C for 30 min. After being cooled down to r.t., the
reaction was quenched by adding 1 N HCL. The resulting biphasic mixture was stirred for 30 min. Then the
aqueous phase was extracted with ether and the combined organic phases were washed with saturated aqueous
NaHCOs, brine, dried over Na,SO,, filtered and evaporated under reduced pressure. The crude product was

purified through column chromatography.

Yield (1.04 g, 71 %). IR (film): 3056, 3028, 2937, 2860, 1599, 1560, 1517, 1486, 1447,
! CR, 1420, 1287, 1240, 1171, 1278, 1075, 1007, 836, 764, 742, 696, 655, 612, 577 cm *; 'H
O; :g: NMR (500 MHz, CDCls): & = 8.45 (brs, 2 H), 7.55 (d, J=7.0 Hz, 12 H), 7.45 (d, J= 8.0
N Hz, 12 H), 7.41-7.37 (m, 24 H), 7.32-7.25 (m, 6 H), 4.28 (d, J=15.5 Hz, 2 H), 3.94 (d, J
OJ\’CR'S =9.0 Hz, 2 H), 3.76 (d, J = 15.5 Hz, 2 H), 1.58-1.51 (m, 2 H), 1.49-1.40 (m, 2 H), 1.38-
% 1.31 (m, 2 H), 1.07-0.98 (m, 2 H) ppm; *C NMR (126 MHz, CDCl;): = 173.6 (2 C),
146.1 (6 C), 140.6 (6 C), 139.0 (6 C), 129.0 (12 C), 128.9 (12 C), 127.4 (6 C), 127.1 (12
BHA3 0), 126.5 (12 C), 55.8 (2 C), 55.2 (2 C), 42.5 (2 ©), 27.5 (2 C), 24.5 (2 C) ppm; HRMS

(ESD): caled. for CgsH7oN>NaO4 [M+Na]+: 1193.5228 found: 1193.5228.

¢

Yield (831 mg, 48 %). IR (film): 3197, 3075, 2963, 2866, 2361, 2338, 1772, 1734, 1717, 1700,

| CRs 1684, 1670, 1646, 1635, 1617, 1576, 1570, 1559, 1540, 1521, 1506, 1497, 1475, 1457, 1436,
O’ OH 1304, 1362, 1248, 1202, 1173, 898, 875, 714, 668 cm *; 'H NMR (500 MHz, CDCls): & =
N 7.85 (brs, 2 H), 7.15-7.14 (m, 6 H), 7.03 (d, J=2.0 Hz, 12 H), 4.13 (d, /= 15.5 Hz, 2 H), 3.86

(t, J=6.0 Hz, 2 H), 3.72 (d, J= 15.5 Hz, 2 H), 1.58-1.56 (m, 2 H), 1.39-1.33 (m, 2 H), 1.90-
tBU 185 (m, 2 H), 1.88 (s, 128 H), 1.04-1.00 (m, 2 H) ppm; *C NMR (126 MHz, CDCL): § =

R=-} 1743 (2 C), 149.0 (12 C), 147.1 (6 C), 124.2 (12 C), 119.0 (6 C), 57.6 (2 C), 55.1 (2 C), 41.9
tBu (2 O), 350 (12 C), 31.7 (36 C), 278 (2 C), 24.5 (2 C) ppm; HRMS (ESI): calcd. for

BHAS CosH,4oN,NaO4 [M+Na]": 1410.0862 found: 1410.0864.
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General Procedure for Synthesis of the Tertiary Alcohols 10 and 3h

i OH
Meli, Et,O
n-Pent\/\(\,),COZMe L—. n-Pent\/\(\ﬂ/I( Me
- Me
n=0,1

—78°Ctort n=0,1

The ester (7.5 mmol) was dissolved in Et;O (10 mL), to which MeLi (16.5 mmol, 10.3 mL, 1.6 M solution in
Et;0) was added drop wise at —78 °C. The resulting mixture was stirred for 45 min at —78 °C and 15 min atr. t..
After quenching with saturated aqueous NH4Cl solution, the contents were extracted with ether The combined
organic layers were washed with brine, dried over MgSQOy, filtered and evaporated under reduced pressure. The

crude product was purified through column chromatography (hexane:EtOAc= 15:1).

Me . Yield (0.84 g 72 %), IR (film): 3365, 2062, 2927, 2873, 2857, 1716, 1458, 1376, 1231,
n-Pent” "oy 1148, 971, 908, 927, 668 cm *; *H NMR (500 MHz, CDCL): § = 5.62-5.57 (m, 2 H), 2.02-

10 1.99 (m, 2 H), 1.58 (brs, 1 H), 1.38-1.27 (m, 6 H), 1.33 (s, 6 H), 0.89 (t, J= 7.0 Hz, 3 H)
ppm; C NMR (126 MHz, CDCL): § = 137.9, 127.4, 70.7, 32.2, 31.5, 29.9 (2 C), 29.1, 22.6, 14.2 ppm; HRMS

(ESD): calcd. for C1oH20NaO [M+Na]™: 179.1406 found: 179.1404.

Me Yield (0.55 g, 43 %). IR (film): 3365, 2963, 2965, 2872, 2856, 1734, 1717, 1700, 1684,
n-Pent\/\)(cl)\f_ie 1653, 1646, 1636, 1576, 1559, 1497, 1457, 1437, 1419, 1395, 1376, 1363, 1213, 1150,
3h 1103, 972, 906, 668 cm™; "H NMR (500 MHz, CDCL): & = 5.55-5.45 (m, 2 H), 2.15 (d,
J=17.0Hz, 2 H),2.03 (q,J=7.0 Hz, 2 H), 1.50 (brs, 1 H), 1.40-1.29 (m, 6 H), 1.20 (s, 6 H), 0.89 (t, /= 7.0 Hz,
3 H) ppm; “C NMR (126 MHz, CDCls): § = 135.5, 125.3, 70.6, 47.1, 32.8, 31.6, 29.3,29.2 (2 C), 22.7, 14.2
ppm; HRMS (ESI): caled. for C;;H,,NaO [M+Na]*: 193.1563 found: 193.1562.

Procedure for Synthesis of the Allylic Alcohol 1t

OH
Me CO,Et Me Me
| . Me
MeLi, Et,O |
—
VZ = OAc 0°C _ _ OH
Me Me Me Me

To a solution of the ester® (2.5 mmol) in Et,0 (25 mL) was added MeLi (11.25 mmol, 7.0 mL, 1.6 M solution in

Et;0) at 0 °C. Then the resulting mixture was stirred for 1 h at 0 °C, before the reaction was quenched with sat.
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aq. NH4Cl. The aqueous phase was extracted with ether The combined organic layers were washed with brine,

dried over MgSOQ,, filtered and evaporated under reduced pressure. The crude product was purified through

column chromatography (hexane:EtOAc=3:1 to 2:1).

OH Yield (0.50 g, 75 %), IR (film): 3341, 2975, 2924, 1468, 1462, 1443, 1433, 1413,

s | Mo 1380, 1171, 1003, 986, 937, 854 cm™; 'H NMR (500 MHz, CDCL): & = 5.48-5.45
(m, 1 H), 5.43-5.40 (m, 1 H), 5.13-5.10 (m, 1 H), 2.13-2.01 (m, 8 H), 1.68 (s, 3 H),

= A~OH 166 (s, 3 H), 161 (s, 6 H), 1.31 (s, 3 H) ppm; °C NMR (126 MHz, CDCL): & =

Me Me 1413, 139.5, 135.2, 124.2, 123.7, 121.9, 73.6, 59.5, 39.6, 39.5, 29.0 (2 C), 26.4,

1t 26.3, 164, 16.1, 12.9 ppm; HRMS (ESI): caled. for Cy;H3NaO, [M+Na]"

289.2138 found: 289.2143.

Procedure for Synthesis of the Allylic Alcohol 1u

OH
(0] Me CHO
| | , Me nBu
Ph3P=CMeCHO nBuLi, Et,O |
—_—-
OAc -
Z = benzene, reflux pZ pZ OAc 0°C OH
Me Me M M = =
© e Me Me

7 1u

The suspension of the aldehyde® (5 mmol) and Ph;P=CMeCHO (6.25 mmol) in benzene (20 mL) was refluxed
for 24 h. Then the solvent was removed in vacuum and the crude product was purified through column

chromatography giving the product as a colorless oil (hexane:Et;O=5:1).

. Yield (1.1 g, 79 %), 'H NMR (500 MHz, CDCLs): 5 = 9.39 (s, 1 H), 6.48-6.45 (m,
Me | 1 H), 5.36-5.32 (m, 1 H), 5.16-5.13 (m, 1 H), 4.59 (d, /= 7.0 Hz, 2 H), 2.45 (dd, /=
14.5, 7.5 Hz, 2 H), 2.19-2.07 (m, 4 H), 2.08-2.03 (m, 2 H), 2.06 (s, 3 H), 1.75 (s, 3
~ A~OMC 1) 174 (s, 3 H), 171 (5, 3 H) ppm: 3C NMR (126 MHz, CDCly): § = 195.3,
Me Me 171.2, 154.4, 142.0, 139.6, 134.0, 125.1, 118.7, 61.5, 39.5, 38.1, 27.5, 26.3, 21.2,
7 16.6, 16.1, 9.4 ppm.
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To a solution of the aldehyde 7 (4.5 mmol) in Et;O (45 mL) was added »BuLi (15.75 mmol, 6.3 mL, 2.5 M
solution in hexane) at 0 °C. Then the resulting mixture was stirred for 1 h at 0 °C, before the reaction was
quenched with sat. aq. NH4Cl. The aqueous phase was extracted with ether The combined organic layers were
washed with brine, dried over MgSOQy, filtered and evaporated under reduced pressure. The crude product was

purified through column chromatography (hexane:EtOAc=3:1).

OH Yield (0.95 g, 72 %), IR (film): 3334, 2955, 2929, 2870, 2859, 1464, 1457, 1448,

e B 1437, 1419, 1380, 1004, 668 cm™*; 'H NMR (500 MHz, CDCls): & = 5.42-5.41 (m,
1 H), 5.35-5.33 (m, 1 H), 5.12-5.10 (m, 1 H), 4.15 (d, J= 6.5 Hz, 2 H), 3.96 (t, /=

Z O 65 Hz, 1 H), 2.13-2.10 (m, 4 H), 2.06-2.00 (m, 4 H), 1.68 (s, 3 H), 1.60 (s, 3 H),

Me Me 1.59 (s, 3 H), 1.54-1.49 (m, 2H), 1.32-1.28 (m, 4 H), 1.22-1.15 (m, 1H), 0.90 (t, /=

1u 7.0 Hz, 3 H) ppm; C NMR (126 MHz, CDCls): § = 139.7, 137.5, 135.1, 126.3,

124.3,123.7,78.1,59.6, 39.6,39.4, 34.7,28.2,26.3,26.1,22.8, 16.4, 16.1, 14.2, 11.4 ppm; HRMS (ESI): calcd.
for CoH3,NaO, [M+Na]": 317.2451 found: 317.2458.

Procedure for Synthesis of the Cyclic Homoallylic Alcohol 3g

Me Me

Me NaBHy,, MeOHh Me
~o 0°Ctordt. OH

Me Me

To a solution of the aldehyde (7.5 mmol) in MeOH (7.5 mL) was added NaBH,4 (22.5 mmol) portion wise at
0 °C. The resulting mixture was stirred for 30 min at 0 °C and 30 min at r.t.. After quenching with water, the
contents were extracted with ether The combined organic layers were washed with brine, dried over MgSOy,,
filtered and evaporated under reduced pressure. The crude product was purified through column

chromatography (hexane:EtOAc= 10:1).

Me Yield (1.07 g, 85 %), IR (film): 3393, 2966, 2926, 2905, 2864, 2829, 1473, 1456, 1374,
1359, 1038, 1018, 997, 614 cm™’; 'H NMR (500 MHz, CDCL): § = 3.62 (t, J= 8.5 Hz, 2 H),

OH
Ve 2.35 (t, J= 8.0 Hz, 2 H), 1.92 (dd, J= 12.5, 6.0 Hz, 2 H), 1.64 (s, 3 H), 1.58-1.55 (m, 2 H),
3g 1.42 (dd, J= 6.0, 2.5 Hz, 2 H) ppm; ®C NMR (126 MHz, CDCly): § = 132.9, 129.8, 62.7, 39.9,
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349, 32.9, 324, 28.7 (2 C), 20.3, 19.6 ppm; HRMS (ESI): caled. for C;;H;00 [M+H]": 169.1587 found:
169.1584.
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General Procedure for the Epoxidation of Allylic and Homoallylic Alcohols

~

CR,

O
t-Bu
-Bu
(o}

CR3

(2.4 or 5.5 mol%)
3 4
- R® R* R WO,(acac), (2 or 5 mol%) e R R4
WKOH - MOH
R2 n H,0, (30 %, 2 equiv.), DCM R2
NaCl (0.5 equiv), rt
n=0,1 n=0,1

To a stirred solution of BHA-5 (0.012 or 0.0275 mmol, 2.4 or 5.4 mmol%), WO,(acac), (0.01 or 0.025 mmol, 2
or 5 mmol%) and NaCl (14.6 mg, 0.25 mmol) in dichloromethane (5.0 mL) were added 30 % aqueous H,O,
(1.0 mmol, 102 pL) and the allylic or homoallylic alcohols (0.50 mmol). After stirring for the time given in
Chart 1, Chart 2 and Chart 3 the solvent was removed in vacuum and the residue was purified by flash

chromatography on silica gel (hexane:ether or hexane:EtOAc) affording the corresponding epoxides.

For the reaction on a scale of 10 mmol 1a the reaction mixture was quenched by aq. sat. Na,SOs, before
contents were extracted with dichloromethane The combined organic layers were washed with brine, dried over
MgSQO,, filtered and evaporated under reduced pressure. The crude product was purified through column

chromatography (hexane:EtOAc= 10:1 to 2:1) yielding the BHA-S and the epoxide 2a.

o H ((2S,3R)-3-Propyloxiran-2-yl)methanol (2a) was isolated by flash chromatography on silica gel
H\!}\JOH (hexane:ether= 1:1) as a colorless oil (53 mg, 92 %). [a]*’p = —6.1 (¢ = 1.2, CHCL), Lit. [a]*p
=—5.4 (c =1.23, CHCI) for (S, R)-isomer;® "H NMR (500 MHz, CDCls): = 3.85 (dd, J=17.5,
4.0 Hz, 1 H), 3.66 (dd, J=12.0, 7.5 Hz, 1 H), 3.18-3.15 (m, 1 H), 3.05-3.04 (m, 1 H), 2.90 (brs,
1 H), 1.57-1.46 (m, 4 H), 0.98 (t, /= 7.0 Hz, 3 H) ppm; *C NMR (126 MHz, CDCl;): 6 =61.1, 57.3, 56.9, 30.1,
20.1, 14.0 ppm.

H ((2S,3R)-3-Hexyloxiran-2-yl)methanol (2b) was isolated by flash chromatography on silica gel

: OH (hexane:EtOAC= 3:1) as a colorless oil (74 mg, 94 %). "H NMR (500 MHz, CDCls): § = 3.85-
n-Hex

2b S10



3.82 (m, 1 H), 3.68 (d, /=7.0 Hz, 1 H), 3.18-3.15 (m, 1 H), 3.05-3.02 (m, 1 H), 2.08 (brs, 1 H), 1.58-1.28 (m,
10 H), 0.89 (t, J= 7.0 Hz, 3 H) ppm; *C NMR (126 MHz, CDCl;): 6 =61.1, 57.5, 57.0, 31.8,29.2, 28.1, 26.7,
22.7, 14.2 ppm.

o H ((2S,3S)-3-Propyloxiran-2-yl)methanol (2¢) was isolated by flash chromatography on silica
n-Pr\,)L\/OH gel (hexane:ether= 1:1) as a colorless oil (52 mg, 90 %). [0]*’p = 46.1 (c = 1.0, CHCL), Lit.
H 2 [0]*°p = 44.6 (c = 1.0, CHCL) for (S, S)-isomer;” "H NMR (500 MHz, CDCls): & = 3.92 (dd,

J=12.5,2.0 Hz, 1 H), 3.63 (d, J= 12.0 Hz, 1 H), 2.98-2.92 (m, 2 H), 1.74 (brs, 1 H), 1.59-1.45 (m, 4 H), 0.97
(t, /= 7.5 Hz, 3 H) ppm; °C NMR (126 MHz, CDCLs): § = 61.8, 58.5, 55.9, 33.7, 19.4, 14.0 ppm.

o H ((2S,3S)-3-(tert-Butyl)oxiran-2-yl)methanol (2d) was isolated by flash chromatography on

t-B OH .. .
u\’}\/ silica gel (hexane:EtOAC= 3:1) as a colorless oil (57 mg, 88 %). 'H NMR (500 MHz,
H2d CDCls): 6 =3.93-3.89 (m, 1 H), 3.62-3.58 (m, 1 H), 3.05-3.04 (m, 1 H), 2.76 (brs, 1 H), 2.23-

2.22 (m, 4 H), 0.94 (s, 9 H) ppm; *C NMR (126 MHz, CDCL): § = 63.8, 62.3, 55.6, 30.6, 25.9 (3 C) ppm.

ot 0 H on ((2S,3S)-3-Pentyloxiran-2-yl)methanol (2e¢) was isolated by flash chromatography on
\{}\/ silica gel (hexane:EtOAc= 3:1) as a colorless oil (65 mg, 90 %). 'H NMR (500 MHz,
: 20 CDCl5): 6 =3.93-3.91 (m, 1 H), 3.65-3.63 (m, 1 H), 2.98-2.91 (m, 2 H), 1.80-1.79 (m, 1 H),
1.56 (dd, J=7.5, 6.0 Hz, 2 H), 1.48-1.43 (m, 4 H), 0.89 (t, J= 7.0 Hz, 3 H) ppm; *C NMR

(126 MHz, CDCls): 6 =61.9, 58.6, 56.1, 31.7 (2 C), 25.8, 22.7, 14.1 ppm.

o H ((2S,3S)-3-Phenyloxiran-2-yl)methanol (2f) was isolated by flash chromatography on silica

Ph\’}\/OH gel (hexane:EtOAc= 4:1) as a colorless syrup (65 mg, 87 %). [a]*’p = —46.1 (c = 1.2, CHCL),

H Lit. [0]*°p = —46.4 (c = 1.32, CHCL) for (S, S)-isomer;” "H NMR (500 MHz, CDCL): & = 7.37-

7.27 (m, 5 H), 4.06-4.03 (m, 1 H), 3.93 (d, J=2.0 Hz, 1 H), 3.82-3.78 (m, 1 H), 3.24-3.22 (m,

1 H), 2.27 (dd, /= 7.0, 6.0 Hz, 1 H) ppm; *C NMR (126 MHz, CDCls): § = 136.8, 128.7 (2 C), 128.5, 125.9 (2
(), 62.6, 61.4, 55.7 ppm.

F H ((2S,3S)-3-(4-Fluorophenyl)oxiran-2-yl)methanol ~ (2g) was 1isolated by {flash
\Q\T)L\/OH chromatography on silica gel (hexane:EtOAc= 6:1) as a colorless syrup (61 mg, 72 %).
H 'H NMR (500 MHz, CDCl3): § = 7.26-7.23 (m, 2 H), 7.06-7.02 (m, 2 H), 4.06-4.02 (m,

2g
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1 H),3.92 (d, J=2.0 Hz, 1 H), 3.82-3.77 (m, 1H), 3.20-3.19 (m, 1 H), 2.24-2.18 (m, 1 H) ppm; >C NMR (126
MHz, CDCLy): & = 162.9 (d, J = 244.4 Hz), 132.5 (d, J=2.5 Hz), 127.5 (d, J=7.6 Hz, 2 C), 115.6 (d, J=22.7
Hz, 2 C), 62.6, 61.3, 55.2 ppm.

o Me ((2S,3S)-2-Methyl-3-phenyloxiran-2-yl)methanol (2h) was isolated by flash chromatography
£n OH on silica gel (hexane:EtOAc= 3:1) as a colorless syrup (71 mg, 87 %). [0]*%p =—14.1 (¢ = 2.0,
H oh CHCly), Lit. [0]”p =—16.9 (c = 2.0, CHCL) for (S, S)-isomer;” "H NMR (500 MHz, CDCL): &

=7.38-7.35 (m, 3 H), 7.31-7.26 (m, 2 H), 4.23 (s, 1 H), 3.86 (d, /= 12.5 Hz, 1 H), 3.76 (d, J=
12.5Hz, 1 H), 1.10 (s, 3 H) ppm; *C NMR (126 MHz, CDCls): 6 =135.7, 128.1 (2 C), 127.7, 126.5 (2 C), 65.1,
63.8, 60.3, 13.6 ppm.

o Ph ((2S,3S)-2,3-Diphenyloxiran-2-yl)methanol (2i) was isolated by flash chromatography on
Ph silica gel (hexane:EtOAc= 3:1) as a colorless solid (89 mg, 79 %). [a]*’p = —58.5 (¢ = 0.75,
H 5 DCM), Lit. [a]p = —65.2 (¢ = 1.0, DCM) for (S.S)-isomer;'° '"H NMR (500 MHz, CDCL): § =

7.20-7.19 (m, 5 H), 7.11-7.10 (m, 3 H), 7.04-7.02 (m, 2 H), 5.52 (s, 1 H), 4.04-4.03 (m, 2 H), 2.28 (t, J= 6.5
Hz,1 H) ppm; *C NMR (126 MHz, CDCL): & = 134.9, 134.5, 128.2 (2 C), 128.0, 127.9 (2 C), 127.8 (2 C),
127.7,126.7 (2 C), 69.3, 65.1, 60.9 ppm.

o H (S)-(3,3-Dipropvloxiran-2-yl)methanol (2j) was isolated by flash chromatography on silica

n-pPr OH " sel (hexane:EtOAc= 3:1) as a colorless oil (67 mg, 86 %). IR (film): 3412, 2961, 2874, 1718,
el 1684, 1576, 1466, 1478, 1431, 1380, 1287, 1257, 1133, 1034, 977, 944, 901, 845, 810, 752,

24 705, 675, 648 cm™'; 'H NMR (500 MHz, CDCL;): & = 3.88-3.84 (m, 1 H), 3.70-3.65 (m, 1

H), 297 (dd, J= 7.0, 4.0 Hz, 1 H), 2.00 (s, 1 H), 1.61-1.55 (m ,2 H), 1.50-1.38 (m, 6 H), 0.95-0.91(m, 6 H);
BC NMR (126 MHz, CDCls): 6 =64.2, 63.1, 61.4, 37.3, 32.6, 18.8, 18.1, 14.5, 14.3 ppm; HRMS (ESI): calcd.
for CoH;5NaO, [M+Na]+: 181.1199 found: 181.1208.

o H ((2S,3R)-3-Methyl-3-(4-methylpent-3-en-1-yl)oxiran-2-yl)methanol (2k) was 1solated

Me OH by flash chromatography on silica gel (hexane:EtOAc= 3:1) as a colorless oil (82 mg,

Me ~# 96 %). [0]*’> = —19.7 (¢ = 1.3, CHCLy), Lit. [0]”p = —18.8 (¢ = 1.52, CHCls) for (S,
Me 2k R)-isomer;® "H NMR (500 MHz, CDClL): & = 5.11-5.09 (m, 1 H), 3.82-3.80 (m, 1 H),

3.67 (dd, J=12.0, 5.0 Hz, 1 H), 2.98-2.96 (m, 1 H), 2.15-2.06 (m, 2 H), 1.70 (s, 3 H), 1.68-1.65 (m, 2 H), 1.62
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(s, 3 H), 1.52-1.45 (m, 1 H), 1.35 (s, 3 H) ppm; C NMR (126 MHz, CDCL): § = 132.7, 123.5, 64.3, 61.6, 61 .4,
33.3,25.8,24.3,22.3, 17.8 ppm.

Me._ _Me ((2S,3S)-3-((E)-4,8-Dimethylnona-3, 7-dien-1-yl)-3-methyloxiran-2-yl)methanol (2I)

was isolated by flash chromatography on silica gel (hexane:EtOAc= 4:1) as a

OH colorless oil (105 mg, 88 %). [a]*’p =—6.3 (c = 1.0, CHCL), Lit. [a]**p=—5.7 (c =

Me Me 1.083, CHCL) for (S, S)-isomer;® "H NMR (500 MHz, CDCL): & = 5.11-5.07 (m, 2

) H), 3.83 (dd, J=12.0, 4.5 Hz, 1 H), 3.69 (dd, /= 12.0, 6.5 Hz, 1 H), 2.98 (dd, J =

6.5,4.5 Hz, 1 H), 2.11-2.04 (m, 4 H), 1.98 (t, J= 7.0 Hz, 2 H), 1.73-1.67 (m, 3 H), 1.68 (s, 3 H), 1.61 (s, 3 H),

1.60 (s, 3 H), 1.51-1.46 (m, 1 H), 1.31 (s, 3 H) ppm; *C NMR (126 MHz, CDCl;): & = 136.0, 131.6, 124.4,
123.4, 63.0, 61.6, 61.3, 39.8, 38.7, 26.8, 25.8, 23.8, 17.8, 16.9, 16.1 ppm.

Me__ _CO,Et (2E,6E)-Ethyl 9-((2S,3S)-3-(hydroxymethyl)-2-methyloxiran-2-yl)-2,6-dimethylnona
| H -2,6-dienoate (2m) was 1solated by flash chromatography on silica gel

y 'S OH (hexane:EtOAc= 2:1) as a colorless oil (124 mg, 84 %). 'H NMR (500 MHz,

Me Me CDCl): 6=6.74-6.71 (m, 1 H), 5.15-5.13 (m, 1 H), 4.18 (q, /= 7.0 Hz, 2 H), 3.86-

2m 3.80 (m, 1 H), 3.70-3.64 (m, 1 H), 2.97 (dd, J = 7.0, 4.5 Hz, 1 H), 2.28-2.25 (m,

2 H), 2.13-2.08 (m, 5 H), 1.83 (s, 3 H), 1.74-1.67 (m, 1 H), 1.62 (s, 3 H), 1.51-1.47 (m, 1 H), 1.30 (s, 3 H), 1.29
(t, J=7.0 Hz, 3 H) ppm; *C NMR (126 MHz, CDCls): & = 168.5, 142.0, 134.8, 128.0, 124.3, 63.0, 61.5, 61.1,
60.6, 38.5, 38.3,27.2, 23.7, 16.9, 16.0, 14.4, 12.5 ppm.

H (R)-1-(Oxiran-2-yl)cyclohexanol (2m) was isolated by flash chromatography on silica gel

o" (hexane:EtOAc= 3:1) as a colorless oil (61 mg, 86 %). "H NMR (500 MHz, CDCL): & = 2.96

(dd,J=3.5,2.0 Hz, 1 H), 2.84 (dd, /= 5.0,2.5 Hz, 1 H), 2.71 (dd, /=1 5.0, 4.0 Hz, 1 H), 1.72-

2n 1.51 (m, 9 H), 1.56-1.51 (m, 1 H), 1.32-1.26 (m, 1 H) ppm; *C NMR (126 MHz, CDCL): § =
68.2,58.2,43.7,36.5,33.7,25.9,21.5 (2 C) ppm.

H 2-((2R, 3S)-3-Pentyloxiran-2-yl)propan-2-ol (20) was isolated by flash chromatography on

g OH
n Pe”t\'}\(Me silica gel (hexane:EtOAc= 4:1) as a colorless oil (70 mg, 81 %). IR (film): 3417, 2957,
S 2926, 2855, 1734, 1717, 1700, 1684, 1652, 1636, 1559, 1540, 1521, 1507, 1472, 1464,

2
? 1457, 1436, 1419, 1180, 908, 688 cm™'; "H NMR (500 MHz, CDCls): § = 3.00-2.99 (m, 1
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H), 2.70-2.69 (m, 1 H), 1.77 (s, 1 H), 1.60-1.25 (m, 8 H), 1.32 (s, 3 H), 1.23 (s, 3 H), 0.91 (t, J= 7.0 Hz) ppm;
3C NMR (126 MHz, CDCL): § = 67.9, 65.1, 55.9, 31.7 (2 C), 28.0, 25.9, 25.1, 22.7, 14.1 ppm; HRMS (ESI):
caled. for Ci0H5;0, [M+H]+: 173.1536 found: 173.1537.

. o H i3 (R)-3-(Oxiran-2-yl)pentan-3-ol (2p) was 1solated by flash chromatography on silica gel
\P*Et (hexane:EtOAc= 8:1) as a colorless oil (51 mg, 78 %). 'H NMR (500 MHz, CDCL): & = 2.95
W B (dd, J=4.0,3.0Hz, 1 H), 2.81 (dd, J=5.5,3.0 Hz, 1 H), 2.72 (dd, /= 5.0, 4.0 Hz, 2 H), 1.68-
1.53 (m, 5 H), 0.98-0.93 (m, 6 H) ppm; °C NMR (126 MHz, CDCls): § = 71.0, 56.5, 43.5, 32.0,
28.9, 7.8, 7.7 ppm.

2p

(3E,7E)-10-((2S,3S)-3-(Hydroxymethyl)-2-methyloxiran-2-vl)-2, 3, 7-trimethyldeca-
3,7-dien-2-ol (2u) was 1solated by flash chromatography on silica gel
(hexane:EtOAc=2:1) as a colorless oil (120 mg, 85 %). IR (film): 3396, 2973, 2926,
1457, 1383, 1035, 957, 859, 668 cm™; "H NMR (500 MHz, CDCls): § = 5.48-5.45
(m, 1 H), 5.12-5.10 (m, 1 H), 3.82-3.81 (m, 1 H), 3.65-3.64 (m, 1 H), 2.97 (dd, J =

2u 7.0, 4.5 Hz, 1 H), 2.11-2.04 (m, 6 H), 1.70-1.50 (m, 2 H), 1.63 (s, 3 H), 1.61 (s, 3
H), 1.31 (s, 3 H), 1.29 (s, 3 H) ppm; “C NMR (126 MHz, CDCL): & = 141.4, 1354, 123.8, 121.7, 73.7, 63.0,
61.5, 61.3, 39.4, 384, 29.0 (2 ), 26.2, 23.7, 16.8, 16.0, 13.0 ppm; HRMS (ESI): calcd. for C;7H30NaOs
[M+Na]": 305.2087 found: 305.2091.

(6E,10E)-13-((2S,3S)-3-(Hvdroxymethyl)-2-methyloxiran-2-yl)-6, 10-dimethyltride-
ca-6,10-dien-5-ol (2v) was isolated by flash chromatography on silica gel
(hexane:EtOAc= 2:1) as a colorless o1l (115 mg, 74 %). IR (film): 3393, 2955,
2955, 2925, 2855, 1464, 1457, 1437, 1419, 1383, 1034 cm™; 'H NMR (500 MHz,
CDCls): 6 =5.35-5.30 (m, 1 H), 5.10-5.05 (m, 1 H), 3.97-3.96 (m, 1 H), 3.82 (dd, J

2v =4.0,2.0Hz, 1 H), 3.68 (dd, J=7.0, 2.0 Hz, 1 H), 2.98 (dd, /= 4.0, 2.0 Hz, 1 H),
2.14-2.00 (m, 6 H), 1.68-1.50 (m, 2 H), 1.61 (s, 3 H), 1.59 (s, 3 H), 1.35-1.15 (6 H), 1.31 (s, 3 H), 0.90 (t, J =
7.0 Hz, 3 H) ppm; “C NMR (126 MHz, CDCl;, mixture of two diastereomers): & = 137.6, 137.5, 135.3 (2
peaks), 126.1 (2 peaks), 123.9, 78.1, 78.0, 62.9, 61.6, 61.3 (2 peaks), 39.4, 38.5 (2 peaks), 34.7 (2 peaks), 29.9,
28.2, 25.9 (2 peaks), 23.7 (2 peaks), 22.8, 16.8 (2 peaks), 16.1, 16.0, 14.2, 11.5 (2 peaks) ppm; HRMS (ESI):
caled. for C19Hz4NaO; [M+Na]+: 333.2400 found: 333.2406.
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0 H 2-((28,3R)-3-Pentyloxiran-2-yl)ethanol (4a) was isolated by flash chromatography on silica
OH gel (hexane:EtOAc= 3:1) as a colorless oil (70 mg, 89 %). '"H NMR (500 MHz, CDCls): § =
3.90-3.80 (m, 2 H), 3.10 (dd, /= 8.0, 4.0 Hz, 1 H), 2.96 (dd, J= 6.5, 2.0 Hz, 1 H), 1.90-1.87
(m, 2 H), 1.72-1.69 (m, 2 H), 1.55-1.33 (m, 7 H), 0.90 (t, /= 7.0 Hz, 3 H) ppm; *C NMR
(126 MHz, CDCl5): 6 =60.9, 56.9, 55.2, 31.8, 30.7, 28.0, 26.3, 22.7, 14.1 ppm.

H

n-Pent

4a

o H 2-((2S,3R)-3-Ethyloxiran-2-yl)ethanol (4b) was isolated by flash chromatography on silica
|4\’}\/\0H gel (hexane:ether= 1:1) as a colorless oil (49 mg, 85 %). 'H NMR (500 MHz, CDCL): § =
Et ab 3.88-3.83 (m, 2 H), 3.13-3.10 (m, 1 H), 2.94-2.91 (m, 1 H), 2.20 (brs, 1 H), 1.88-1.86 (m, 2

H), 1.72-1.69 (m, 1 H), 1.61-1.52 (m, 2 H), 1.05 (t, /= 7.0 Hz, 3 H) ppm; *C NMR (126
MHz, CDCl): § = 60.7, 58.1, 55.3, 30.6, 21.3, 10.5 ppm.

o H 2-((2S,3R)-3-Butyloxiran-2-yl)ethanol (4¢) was isolated by flash chromatography on silica
|_|\!}\/\OH gel (hexane:EtOAc= 3:1) as a colorless oil (66 mg, 92 %). [a]*°, =—19.5 (c = 0.75, CHCL;),
n-Bu

Lit. [0]”p = —19.7 (¢ = 0.74, CHCls) for (S, R)-isomer;'' "H NMR (500 MHz, CDCL): § =
3.87-3.85 (m, 2 H), 3.12-3.09 (m, 1 H), 2.98-2.95 (m, 1 H), 2.16 (brs), 1.88-1.87 (m, 2 H),
1.72-1.69 (m, 2 H), 1.55-1.36 (m, 6 H), 0.93 (t, J= 7.0 Hz, 3 H) ppm; *C NMR (126 MHz, CDCL): § = 60.8,
56.9, 55.1,30.7,28.7,27.7, 22.7, 14.1 ppm.

4c

0 H 2-((2S,3S)-3-Butyloxiran-2-yl)ethanol (4d) was isolated by flash chromatography on silica

B
™ L‘\1>K/\OH gel (hexane:EtOAc= 3:1) as a colorless oil (65 mg, 91 %). "H NMR (500 MHz, CDCL): &
: ad = 3.80-3.78 (m, 2 H), 2.88-2.86 (m, 1 H), 2.81-2.79 (m, 1 H), 2.00-1.90 (m, 1 H), 1.72-

1.68 (m, 2 H), 1.54 (dd, J = 13.0, 5.5 Hz, 1 H), 1.45-1.36 (m, 4 H), 0.92 (t, J= 7.0 Hz, 3
ppm:‘ Z? 3 : = - 2 - 2 - 2 - 2 - 2 - 2 - 2 - ppln'
13C NMR (126 MHz, CDCL): = 60.2, 58.4, 57.0, 34.3, 31.8, 28.2, 22.6, 14.1

o H 2-((2S,3S)-3-Ethyloxiran-2-yl)ethanol (4e) was 1solated by flash chromatography on silica
Et\‘)\/\OH gel (hexane:ether= 1:1) as a colorless oil (46 mg, 80 %). [a]*’p =—42.2 (c = 1.75, EtOH), Lit.
H te [a]**p = 17.7 (¢ = 1.73, EtOH) for (R, R)-isomer;"> "H NMR (500 MHz, CDCl): § = 3.80-

3.78 (m, 2 H), 2.89-2.87 (m, 1 H), 2.80-2.78 (m, 1 H), 2.15 (brs), 2.00-1.96 (m, 2 H), 1.72-
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1.68 (m, 1 H), 1.61-1.57 (m, 2 H), 1.00 (t, J= 7.0 Hz, 3 H) ppm. *C NMR (126 MHz, CDCl;): & = 60.2, 59.5,
56.7,34.3,25.1, 9.9 ppm.

H 2-((2S,3R)-3-Phenyloxiran-2-yl)ethanol (4f) was 1solated by flash chromatography on silica
OH gel (hexane:EtOAc= 3:1) as a colorless syrup (67 mg, 82 %). IR (film): 3390, 3062, 3030,
2924, 1957, 1891, 1817, 1766, 171, 1605, 1584, 1549, 1496, 1453, 1376, 1314, 1256, 1200,
1105, 1050, 912, 883, 786, 742, 700, 623, 549 cm™; "H NMR (500 MHz, CDClL): & = 7.37-
7.26 (m, 5 H), 4.13 (d, J= 4.0 Hz, 1 H), 3.78-3.77 (m, 2 H), 3.42-3.39 (s, 1 H), 1.62-1.54 (m, 3 H) ppm; C
NMR (126 MHz, CDCls): 6 =135.4, 128.3 (2 C), 127.8, 126.6 (2 C), 60.6, 57.4, 57.1, 30.0 ppm; HRMS (ESI):
caled. for C1oH2NaO, [M+Na]": 187.0730 found: 187.0727.

@)
H

Ph
4Af

Me 2-((1R,65)-2,2,6-Trimethyl-7-oxabicyclo[4.1.0] heptan-1-yl)ethanol (4g) was isolated by flash
Me chromatography on silica gel (hexane:EtOAc=4:1) as a colorless oil (66 mg, 72 %). IR (film):
3417, 2937, 1461, 1385, 1363, 1081, 1046, 891, 674, 584, 538 cm*; 'H NMR (500 MHz,
CDCls): 6 =3.85-3.84 (m, 1 H), 3.70-3.68 (m, 1 H), 2.48 (brs, 1 H), 2.00-1.85 (m, 3 H), 1.77-
1.75 (m, 1 H), 1.38-1.35 (m, 3 H), 1.34 (s, 3 H), 0.99-0.96 (m, 1 H), 1.02 (s, 3 H), 1.00 (s, 3 H)
ppm. *C NMR (126 MHz, CDCl3): § = 70.0, 63.8, 61.7, 35.2, 34.6, 29.9, 29.1, 26.0, 24.6, 21.8, 17.0 ppm;

HRMS (ESI): caled. for C1;H20NaO, [M+Na]+: 207.1356 found: 207.1356.

OH
Me

49

n-Pent (2R,35)-5,5-Dimethyl-2-pentyitetrahydrofuran-3-ol ~ (4h) was 1solated by flash

0]
HO‘:L)<Me chromatography on silica gel (hexane:EtOAc= 8:1) as a colorless oil (70 mg, 75 %). IR
4h (film): 3420, 2966, 2930, 2860, 1733, 1717, 1700, 1684, 1653, 1635, 1540, 1521, 1496,
1419, 1365, 1340, 1286, 1145, 1085, 1041, 944, 887, 865, 786, 767, 726, 668, 611 cm™*; 'H
NMR (500 MHz, CDCls): 6 = 4.10-4.00 (m, 1 H), 3.78-3.76 (m, 1 H), 2.08 (dd, J=13.0, 7.5 Hz, 1 H), 1.77 (dd,
J=13.0, 8.0 Hz, 2 H), 1.55-1.51 (m, 2 H), 1.41-1.30 (m, 7 H), 1.35 (s, 3 H), 1.26 (s, 3 H), 0.88 (t, /= 7.0 Hz, 3
H) ppm; C NMR (126 MHz, CDCls): § = 85.0, 79.9, 77.3, 47.7, 34.4, 32.1, 30.3, 28.9, 25.6, 22.7, 14.2 ppm;

HRMS (ESI): caled. for C;;H2,NaO, [M+Na]": 209.1512 found: 209.1512.

Procedure for the Kinetic Resolution of the Secondary Alcohol 5

To a stirred solution of BHA-5 (0.0275 mmol, 5.5 mmol%), WO;(acac), (0.025 mmol, 5 mmol%) and NaCl

(14.6 mg, 0.25 mmol) in dichloromethane (5 mL) were added 30 % aqueous H,O; (0.75 mmol, 77 pL) and o-
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vinylbenzyl alcohol (0.50 mmol) at room temperature. After stirring for 24 h the solvent was removed in
vacuum and the residue was purified by flash chromatography on silica gel (hexane:EtOAc= 4:1 to 2:1)
affording the corresponding olefin 5 (29 mg, 43 %) and epoxide 6 (35 mg, 47 %).

O (S)-1-Phenylprop-2-en-1-ol (5) [0]°p = —1.25 (¢ = 0.75, CHCL), Lit. [0]*p = 1.3 (c = 1.0, CHCL)
Ph  for (R)-isomer;® "H NMR (500 MHz, CDCL): § = 7.38-7.29 (m, 5 H), 6.09-6.03 (m, 1 H), 5.38-
5 5.34 (m, 1 H), 5.22-5.19 (m, 2 H) ppm.

H (S)-((R)-Oxiran-2-yl) (phenvl)methanol (6) [a]*°p = 7.4 (¢ = 0.70, CHCL), Lit. [0]”p = 7.6 (c =
H\?>Kr0H 2.74, CHCL) for (S, R)-isomer;"* "H NMR (500 MHz, CDCl): & = 7.42-7.26 (m, 5 H), 4.99-4.97
H Ph  (m 1H),3.24-3.23 (m, 1 H), 2.98 (dd, J = 5.0, 2.5 Hz, 1 H), 2.78-2.76 (m, 1 H), 2.25 (s, 1 H)

6 ppm; *C NMR (126 MHz, CDCls): § = 139.5, 128.4, 128.8 (2 C), 128.4, 126.6, 126.4, 70.9, 55.2,

43.6 ppm.
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HPLC and GC data

Chiral allylic alcohols

Product Conditions
Me
o H . HPLC (Chiralcel OB-H): Condition: 98:2 Hexanes/2-Propanol, flow rate 1.0
H o ml./min; result: 12.8 min (minor), 17.6 min (major)
n-Pr o}
Me
o H b HPLC (Chiralcel OB-H): Condition: 98:2 Hexanes/2-Propanol, flow rate 1.0
H o ml/min; result: 8.3 min (minor), 11.7 min (major)
n-Hex 0]
Me
o H ) HPLC (Chiralcel OB-H): Condition: 98:2 Hexanes/2-Propanol, flow rate 0.5
c : . . . .
n—Pr\')K/O ml/min; result: 32.8 min (minor), 35.9 min (major)
H o)
H
{-Bu O OBz 2d HPLC (Chiralcel OB-H): Condition: 98:2 Hexanes/2-Propanol, flow rate 1.0
ml./min; result: 8.1 min (major), 9.2 min (minor)
H
H
n-Pent O OBz 2e HPLC (Chiralcel OB-H): Condition: 98:2 Hexanes/2-Propanol, flow rate 1.0
ml./min; result: 12.8 min (major), 14.5 min (minor)
H
H
Ph o OH ” HPLC (Chiralcel OD-H): Condition: 95:5 Hexanes/2-Propanol, flow rate 1.0
ml./min; result: 24.1 min (major), 27.4 min (minor)
H
F H
@) OH 5 HPLC (Chiralcel OJ-H): Condition: 97.5:2.5 Hexanes/2-Propanol, flow rate 1.0
g ml./min; result: 14.7 min (minor), 16.7 min (major)
H
Me
Ph \cf)L\/OH o HPLC (Chiralcel OD-H): Condition: 95:5 Hexanes/2-Propanol, flow rate 1.0
ml./min; result: 10.9 min (major), 14.3 min (minor)
H
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Ph

Ph o OH 3 HPLC (Chiralcel OD-H): Condition: 95:5 Hexanes/2-Propanol, flow rate 1.0
i ; . : : :
ml/min; result: 13.2 min (major), 15.4 min (minor)
H
CH3
o H 2 HPLC (Chiralcel OJ-H): Condition: 99:1 Hexanes/2-Propanol, flow rate 1.0
n-Pr o L ml/min; result: 10.3 min (major), 11.2 min (minor)
n-Pr 0o
H
Me 9 OH
ok HPLC (Chiralpak IC): Condition: 97:3 Hexanes/2-Propanol, flow rate 1.0 mL/min;
Me. = result: 36.9 min (minor), 39.2 min (major)
Me
51 HPLC (Chiralcel OB-H): Condition: 99:1 Hexanes/2-Propanol, flow rate 1.0
ml./min; result: 10.9 min (major), 15.7 min (minor)
>m HPLC (Chiralpak IA): Condition: 95:5 Hexanes/2-Propanol, flow rate 1.0 mI./min;
result: 15.7 min (major), 17.2 min (minor)
GC (Chiraldex B-DP): Condition: injection temperature 100 °C, column temp. = 50
’n to 65 °C at arate of 1 °C/min, 65 °C for 30 min, 65 °C to 70 °C at a rate of 1
°C/min, 70 °C for 30 min, injection pressure = 120 kpa, detector temperature 250
°C; result: 65.1 min (minor), 66.1 min (major)
) HPLC (Chiralpak IA): Condition: 95:5 Hexanes/2-Propanol, flow rate 1.0 mI./min;
u

result: 16.3 min (major), 18.2 min (minor)
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B HPLC (Chiralpak IB): Condition: 97:3 Hexanes/2-Propanol, flow rate 1.0 mL/min;
V' | result: 11.3 min (major), 19.6 min (minor) and 12.3 min (major), 14.7 min (minor)
OBz
/\_/OH 5 HPLC (Chiralcel OD-H): Condition: 95:5 Hexanes/2-Propanol, flow rate 1.0
Ph ml/min; result: 10.0 min (minor), 12.2 min (major)
H
H O OH p HPLC (Chiralcel OD-H): Condition: 98.5:1.5 Hexanes/2-Propanol, flow rate 1.0
ml./min; result: 44.0 min (major), 51.7 min (minor)
H Ph

Chiral homeoallylic alcohols

Product Conditions
H - .- -
H O 4 HPLC (Chiralcel OJ-H): Condition: 99:1 Hexanes/2-Propanol, flow rate 1.0 mI./min; result:
a . . : .
Obz 14.9 min (major), 18.8 min (minor)
n-Pent
H
H o 4b HPLC (Chiralcel OB-H): Condition: 98:2 Hexanes/2-Propanol, flow rate 1.0 mL/min;
OBz result: 27.5 min (minor), 37.6 min (major)
Et
H
H o 4c HPLC (Chiralcel OJ-H): Condition: 99:1 Hexanes/2-Propanol, flow rate 1.0 mI./min; result:
OBz 17.1 min (major), 20.1 min (minor)
n-Bu

HPLC (Chiralcel OJ-H): Condition: 99:1 Hexanes/2-Propanol, flow rate 1.0 mI./min; result:
14.5 min (minor), 17.6 min (major)

H
ﬂ-Bu\TPK/\ 4d
OBz
H
H
Et\?)K/\ 4
OBz €
H

HPLC (Chiralcel OB-H): Condition: 98:2 Hexanes/2-Propanol, flow rate 1.0 mL/min;
result: 22.7 min (major), 25.4 min (minor)

@]
H\*j\/\OH 4f

HPLC (Chiralcel OB-H): Condition: 95:5 Hexanes/2-Propanol, flow rate 1.0 mL/min;
result: 18.5 min (major), 21.9 min (minor)
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Me

Me 4 HPLC (Chiralcel OD-H): Condition: 99:1 Hexanes/2-Propanol, flow rate 1.0 mL/min;
OBz € | result: 7.0 min (minor), 8.6 min (major)
Me
n-Pent o Me GC (Chiraldex B-DM): Condition: injection temperature 110 °C, column temp. = 80 °C,
I)(Me 4h | injection pressure = 120 kpa, detector temperature 250 °C; result: 72.2 min (major), 85.8
HO min (minor)
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Detailed Reaction Conditions for the Investigation of the Chemoselectivity of Different Types of Allylic and

Homoallylic Alcohols

For allylic alcohols:

OH
nPent.__= OH =
TN BHA-S (2.4 mol%)
BHA5 (1.2 mol%) oM n-Hex . H
1e WOz(aoadz (1 mol%) n.pem\PK/ n-Fent\P\FOH 1b WOj(acac); (2 mol%) "o oH Ph
+ Me 2 equiv 30 % H,0. OH
2 equiv 30 %o Hz05 H  Me * 0 Sqe.-q NaCl DZCI'«"? n-Hex o
n-Pent \/\KOH 0.5 eq. NaCl, DCM 2 20 Ph e
Me RT,Bh 5% comv: 25 % conv. OH 2b 2q
1o Me
] 82 % conv. 7 % conv.
1q
nPent. =~ OH
BHA5 (1.2 mol%) BHA-5 (2.4 mol%)
1 n-Pent.__= OH
€ WOz(acac); (1 mol%) n-Pent\')K, n—PeMWHBu NE WO,{acac); (2 mol¥) o tBu
+ —— 1e ——
2 equiv 30 % Hz03, + o 2 oauiv 30 % 0, n-Pent. > _OH . <|;OH
N A 2 ” 0.5 eq. NaCl, DCM ©
TSnBu RT.8h OH RT, 24 h 2e 2r
10 %
1t 88 % conv, conv . 90 % conv, 35 % conv.
n-Pent._~_.OH BHA-S (2.4 mol%) Me.__~_OH
WO,(acac), (2 mol%) oM Ph o
1e . n.pent\iﬂ\/orl . <|\/0H “« BHAS (2.4 mol%)  Me OH on
+
Ph 2 equiv 30 % Hy0;, H o] Me WO,(acac); (2 mol%) . (I\/ oH
__oH 0.5 eq. NaCl, DCM 2 2 Me —_— I\
RT,24h o q + 2 equiv 30 % HyO,, Me
19 79 % conv. 7 % conv. Ph 0.5 eq. NaCl, DCM Me
oH RT, 24 h
2k 2q
1
n-Pent. = OH BHA-5 (2.4 mol%) q 71 % conv. 5 % conv.
\/\.l‘(l\de WO (acac), (2 mol%) oM
+ 1o Ve —_— n-Pent\inOH . ph
Ph 2 equiv 30 % Hy0,, L e J*gg
OH 0,5 eq, NaCl, DCM O e
Me RT, 48 h 2 26
Me
1s 69 % conv. 9 % conv.
For homoallylic alcohols:
nBu WOH nBu WOH
BHA-5 (2.4 mol%) BHA-5 (2.4 mol%) n-Pent
3d WO,(acac); (2 mol%) \PI\/\ \})K/L 3d WO,(acac), (2 mol%)  nBu \1}\/\ D(Me
+ _— + _—
Ph 2 equiv 30 % Hz0, DCM H MeM 2 equiv 30 % Hz0; DCM H
0.5 equiv NaCl e 0.5 equiv NaCl 4h
HBUNOH RT.2h n-Penl\MOH RT.3h 4d
) 89 % conv, 5 % conv. 92 % conv. 3 % conv.
3i 3h
nBu WOH nBu. =
BHA-5 (2.4 mol%) oH ol Ph ~FTS-"SoH  BHAS (2.4 mol%) H Bu
3d WOs(acac), (2 mol%) B"\P'\/\OH . "B"\')L\)\OH , WO,(acac), (2 mol%) "B”\(}Jj\/‘OH . <|\/\0H
+ .
Me  2equiv30 % H,0, DCM H H Bu 2 equiv 30 % Hy0, DCM H a
0.5 equiv NaCl 4d 4j 0.5 equiv NaCl
nBu.__= o 4k
A~ Aom RT, 1.5h 81 % conv. 27 % conv. OH 0°C,24h 4d
3 3k 64 % conv. 21 % conv.

S22




References

1. Barlan, A. U.; Zhang, W.; Yamamoto, H. Tefrahedron 2007, 63, 6075.

2. Jimeno, C.; Pasto, M.; Riera, A.; Pericas, M. A. J. Org. Chem. 2003, 68, 3130.
3. Mirzabekova, N. S_; Kur'zmina, N. Z.; Lukashov, O. I.; Sokolova, N. A.; Golosov, S. N.; Kazakov, P. V.;
Perlova, T. G; Potapova, V. V.; Kheiman, V. A_; Ivanova, G. B. Russ. J. Org. Chem. 2003, 68, 3130.
Fujihara, T.; Xu, T.; Semba, K.; Terao, J.; Tsuji, Y. Angew. Chem. Int. Ed. 2011, 50, 523.

Marshall, J. A.; Hann, R. K. J. Org. Chem. 2008, 73, 6753.

Spivey, A. C.; Laraia, L.; Bayaly, A. R.; Rzepa, H. S.; White, A. J. P. Org. Lett. 2010, 12, 900.

Yu, S.-B.; Holm, R. H. Inorg. Chem. 1989, 28, 4385.
Egami, H.; Ogama, T.; Katsuki, T. J. Am. Chem. Soc. 2010, 132, 5886.
Li, X.; Borhan, B. J. Am. Chem. Soc. 2008, 130, 16126.

10. Malkov, A. V.; Czemery, L.; Malyshev, D. A. J. Org. Chem. Chem. 2009, 74, 3350.

11. Li, Z.; Yamamoto, H. J. Am. Chem. Soc. 2010, 132, 7878.

12. Rosstier, B. E.; Sharpless, K. B. J. Org. Chem. Chem. 1984, 49, 3707.
13. Lin, H; Liu, Y.; Wu, Z-L. Chem. Commun. 2011, 47, 2610.
14. Palazon, J. M.; Anorbe, B.; Martins, V. S. Tetrahedron Lett. 1986, 27, 4987.

e I A

S23



00°lL
96°¢
orcl
reel

wdd 1 rA € 17 S 9 L 8 6 o] 8
| | | | | | R | I lans N T I |
1._ﬂ< ¥ 1~jin T
G0 1T od ;
4] g9
ZH QE "0 g1
Q q455
WE Mam
ZHW QETOO0ET "008 ds
9£559 13
sxeyswered Buiscaooid ~ 24
M T86REGET CT ™14
WEER QD8 Ed
HT To0N
ZHW S8B0LET "00S Tods
===m==== I TANNVHID) ========
o
T odL
28S QOOR0000°E 1a zmlum d OH
d 87962 HE b<|
o3sn QO 0L Ha
sesn Q009§ MaT
GL 96T o9
D98 [0U6GEBE T O
ZH Z4999T°0 SHYEAII
ZH Q00 00001 HMS
0 sa
o1 SN
£ 10U LNAATOS
86668 aL
Bz s09dTNI
JHT IXIVA ww ¢ AHECYI
joeds HOALSNT
20721 _BuTy
£0S0£ 10T @3%a
sI9lewexed ucTitsInbov - ¢a
T ONOOYER
T oNa®T
BEZ LMD RN

sTIajouRIeg BIR(Q JUSIIND

¢8g°¢




c—-

o for] [A}
S w© olo
() )] =) =)
wdd L 2 € 14 1 9 A 8
Pl i TP [ PP B PP B Ll | RPN I |
T ﬂ. — I “
00" 1 24
o] 29
ZH 06£°C €1
o] gcs
Wi MaM
SHH C9TCO€L°00% a5
9£5C9 Is
sra~auered Brissenoxs - o1
M TSRE6HBL ZT LMid
sesn Q¢ 1d
HT TO0N
ZHW CEBCEET 0DC IOIS
s==s==== ] TINNVHD ssss====
1 oqar
99E 0000000073 Ta
A Z2766C =z
Sesn 00 0T e
SesN 0ODT0G ma ngy
2L 1% BE =
085 10066667 ov
TH ZLOY9T0 SENATI mluw_ o _ OH
ZH 000700007 HMS N
0 sa
3 SN ng-1
ETO0D ILNEATOS
86665 arL
Bz s0¥aind
JHT IXIVg uwu g qHgoEd
1o8ds WONLSNT
61751 Wty
TZLOSICE ~e1ed
sIajawueIed :nﬂui.mqw_,,UUi - Zd
1 ONDO¥d
1 oNAXI
I A AWYN
SIJISWEITJ LI Iv2Iaang k \7
m 9] ~3 D OMN NN
(%] ~J Wy - -
s i N o O W

PVAL




9¢s

wdd 0 0e or 09 08 001 oclt oL 091 081 00¢ 0ce
S I I | I | . | . . | . ! MU I . | . | . |
0¥ 1 ad
0 263
2H Q0T gl T
o] ass
wa MM
EHH Z86EZ69°S21 A5
EERE 15
siajaueTed burssanord - 74
ZHW LbebPLil bbb 20ds
gF 00 1¢ £11d
8P 00°'T Tld
oesn 0006 2adnd
HT ZONN
grZITeMm [#al.Gile lite]
s=s=x===== FI TIANNVHD ========
ZHN Z08670L°5¢1 [RLE
gp 00°'0 T4
285N 0578 Id
JET TonmM
======== TI TENNYH EEEEToDST
L QT ngi ps|
L20 000000K0°0 e
098 ADOONN00"E 1d mlum_ mlTOI
A 6" %672 d€L |
SmEsTl 57 4 “H€0
DasEn oYYy L M ng-}
POBEBL o4
035 ZO9TLGBT T [o) ]
EH L£9LBEZ O 5THAIA
ZH BEL'6LECL HMS
0 84
SL¥ =Y
£ LIl JNENTOS
PGBIPT L
apbz 20dd1Ind
§T/HT ENdD wr § QHAOMNA
qoeds WOALSNT
£0°ST BUITL
TZLOETOZ “a3eg
slajaweaed uwotiternboy - 74
1 oNIOUd
1 ONd X3
DET-BRE LMD HIWYN
SXIe1PWRIEd ®'IBI IUDIIND
m.nmww..q.wm 2 Sy kR
o . €3 oy
[Ny Y] W L o
oo in [N | o s

wu L=l




LTS

4

¥

€ 4

S

g

L]

FEPEPE P PP PRI EPEEEPPEPIE T NP I

00T |

o] g9

TH QEO 21
5] €SS

W= MOM

THN SETO0EL 00% g5
pinel ] 15
gaajewered PUTssac033 - 74

1 TEBEOLEET'ZT TH'Td
2880 Q08 14
HT To0ON

ZHW CSREQLET Q0% T0d5
s [ 1 THNNWED b e
T 0dL

29T gUOOOO00"E a
M oeTeet ar
samn 00 0T 24a
S3sn 000°0s [edi]
6L796L o

a5 LO0BBSEE L oy
IH TL999T°0 S3YqIE
IH 0000000t HMs

o =i |

| 14 N
€700 LNIANTOS
S66865 dr

Bz aoMarnd

JHT IMIVE ws ¢ QHI O
Joads HWAMLSNT
LO™LY amTr
SOR0ETOZ Tagzeg
saszsurivg uwotststaboy - g3
T CNIOHd

T ONdXd
EQEEMD clysd

FIa AW Ivd ¥3ed IUBIIng

dllf\

£G8° L —




8¢

wdd 0¢c or 09 08 001 oclL ort 09l oB8L 002 0cc
i ] SRS | | fe Lo ! N | N | ; | s L . 1 L 1
' T ad
Q a2
28 00°T a1 . - p . R -
o ass |
Wi MOM
ZHW ¥@LLLEGLTECT I8
GLOTET 15
saejoweard Lurtssesocxd -~ F£4 |
M Q00EG80CT0 cTMIa {
M TEEBHEBT " CT emTa
2SN 008 TaAD4
QTZilen ¢ 19Mdadan
H1 _ EZDNN
THW GGO0ZET " 00S Z0ds
mmmmssss 7] THNNVHD wemsc==s
M 000000CO"OLT Mg
a:s0 Q0P Td
JET TON
ZHW 8b9cQLL clT TCas
mmmmmanm [ THNNVHD ss==smms
T 0L
D8E QDUo00E0 0 11a
98E Q0000000 T ra
M 9766l daL
2330 Q0" 0T ad
aasn 00z 6T ma
6L 96T Mm
Q9 QEelRILC v 4
ZH VICVBTTO SHAAI I 3 O°OH
?H §EL'VEETE HIS 3—=¥ w_l_|\
¢] sd N
OTe SN
£T12d3 ININTOS
ROGRLT an
opbz aoMATAd
JHL IMIWE wu ¢ {JHEOUA
joads WOdISNI
SHETLT SUITT
TELOETOT Twaug
CADIVWR IV UDTITETINRIY 2q !
I
T ONIOYA |
{ ONdXE _
SJET~TEQLEMD HWN _
sT@lOWe TR ©IR( 1UBITND
)
<) 2N}
ok (4] e e -
wn =y LB F IS R VRN TR wed
uaIMNuE - SiiEgses ;




6¢S

3 n @ |e
—
=] W ﬂ o
wdd L v S L L g8 oL
PP Lewaaaauaalses nnsnoelsernsoss 1 M T PO P 1 P Pareere PRI |,
T Ty T T
00° 1 24 4__ ._ ﬁ
Q Ha
2H 00 1
0 |55
M3 UL
2HW ZSTOCEL 008 J5
9£569 I8
srxajourred Bursesnold - 23
M TE66666T ZT |y
SeFn 00" 48 -1
HL 20N
ZHH S880£ET"00S tods
wuusnsen= [F TANNYHD == - q.._mu.
b= |
T 0aL
288 9000000075 1a ml =¥ mI_IO_._
M Z°9&Z an N
f@sn 90071 aa
asen 900°0¢ ma ng-1
L' 1g 24
28¢ TH0RE6EE" T ow
ZH ZL992T°0 S80I
TH 0007 0000T HMS
0 sd
2] &N
L i ] LNAATOS
BEGES ai
Bz A0¥aETNS
JHT IXI¥A Wy ©  OUE0HUd
joaads WNYMISNI
=T | VWLL
TZLOELOE . TelEg
sassewwied UWOTITSTRRDY - 73
T CNJ0Hd
L CNdXEd /
IwWgZEND WY
cIozeueIRg ©Ied IUSIIND
= L] (= W SRR RPN IR |
o3I a - . o o b s b
a = W oW W
fa] n h O O W B



0€es

wdd 0 02 ov 09 o8 ©00L 02k OvL 09L 08L 002 022
L " N i |

| : | . | I A | |

ap-t 24
a i3l
ZH 00" T g1 T
0 ass |
N= MOM
ZHH PLEEE6T GET 4B
9£569 18
sroqeueswd Durssesord — A
ZHM [66%CL3 66F €05
ap 00T Z11d
8P DO L Tid
a@sn 00 06 7adld
HI ZIIN
gregTem £oudado
=pss==== ¢J TAHNVHD ===mw===
ZHH Z086%0L°STT Toas
{1p 0o o T4
a2En 0578 Td
JET 1o
=zmwme== 1] TENNYHI ======au8
T aaL
98 QDOOD0E0 "0 1 ngl
@8 $000nnoa° e a ]
A g8 W6E ad
amsn 0674 8a Wluw._ m_|_|OI
JRsn 00E°ST facl
P O6E8T od d
D08 ETLSET L oW ng-
#H COLBEZE 0 SEHOTA
#H BEL GL9ZE HME
0 s
LES s8N
£TIO INIATOS
PL3EPT anr
opbz DOHITNE
ET/HT 40 wa § OHE0HS
qoade WOHELSHT
GO°FT SUTL
TZLOETOE “eaeg
giagoweie] uoTlisInboy -~ £4
1 ORO0Hd
T ONd XA
DET-EGZEAD IRWN
siajaWEleg ®ief JUsIIND
b
L]

d=IA a

86 P ——
LETSFT
B 5T —
EEZ LT —

TPTIE
957 9%
4 32

Zh 51T

L



TEeS

A | b [k
! £ i | B ol b L L
G S -
wdd I 4 € v S 9 L 8 6 (]!
! I 1 [ A | [ lenssninas PP | leevasy
00°T 2d ﬁ w u ;
0 g2
ZH QE'D g1
0 €85
ficH Mam
ZHW LLTOOLB 667 ds
BOLZE IS
sieleweied DUTSS90CId - Zd
ZHW 9S00%LB 667 104s g
g 00°0 T1d €-vHd
=280 0001 [a
HT TOON
======== [J TIANNYHD ======== =w1ﬂﬂu—
T 0aL
2®s 00000000°S Ta
X L €62 32 40 O
Jasn OG- L aa
o9sn §00°0S Md _N
?°90p o HO™ ™
085 go¥be66E T ov HO
ZH TL999T°0 S3ddId ,;Z
ZH 000°000GO0T HMS
0 sa mxo/\_#
8 SN (@]
£1200 ININTOS
8666S al
bz D0¥d1Nd
ET/HT dNO uwu 6  OHHONd
Joads HOAILSNI
B0 E1 SWTL
s o e \ \\ 7 \\ 7/ &74/
siajaweled UOTITSTNEDY - ZJ
| 1
M OMMMMM [ER - W W W W e 2 5] F ad w3 Ad wJ a) ad wd wd ad Ao~ O
BEFEMD TWWI O Wi W w W W PO W W W W W W W s s s LU
sIajawereg elEQ IURIIND DN Loy > 0 W U m BEOUONO~NNOWOUO U & U™
oy W Ul WO VoMno o UFOOWMBNINOWL WWNOWL

<)
uIVNVNGE
<)



ces wdd 0 0c ov 09 08 00L 02k OVL 091F 08FL 002 oOce

| " i l . | . | N | . 1 . ] | . ] 1 A | ' 1

o%'1 2d
0 82
ZH 0071 a7
0 455 _ _ J p 1 % [
wa nam
ZHH STO®Z69°5CT as
9gGGso 1S
sigjoweied DUTSSa20Xg - Zd
ZHH 166VELS 667 Z04ds
P 00°TZ 211d
8P 00°1 z1d
Sasn 0006 Zadod
HI CION
grzaiem £9dddado
======== 3 TIANNYHD s=ss====
ZHW ZOB6¥OL'SCT 1048
P 00°0 [1d
Sesn (05°'8 1
DT TOoNN ¢-vHd
=mnsece= TI THNHNVHD =S=mssssme
! 0aL S
o@s 000000£0°0 1P m -
22s 00000000° € 1a
d 9°%¥62 3L o
QJ|sn QST L =2
228t QQE°ST MO NMO\{
89LTE ) | N
o8S ZOTLSBT T ov HO™
ZH t9LBEZZ 0 SauaId
ZH Q€L 6LIZE HMS HO.
0 sa N
143 SN €
£100D LNEATOS d0 (o)
1414 A an
opbz 20¥aTINd
£I/HT &NO wr § OHE0Hd
1oeds HNHELSNI
EETFT SWTL
t0BOETOC ~ ~eleq
SI=3]3WPIegd UOTITSTNODOYW - gd
T ON2O¥a ’ // J
T ONdX3 e - o ot
JET=FELEMD AWM Ll N v (SR SEEY TR SRR -~
sielaweied eleQ IUWSIIND > > e e b o
@ W - ~d WU e QO R DT e W
YO U UN e = o

<)
MaINNNE
<)



€€S

6LC
LEC
c0'¢e
00g
00
vL2CL
29'9
L0

8 4 € v S 9
: e ool

PP P

-~
©

W=z MOM
THW BETO0ET COS 33

Q€SS Is
Ieleuwwisd Butssessag - .3

M TE66666T°CT ™1d
Jasn g0 8 -
HT 120N

THA GEBOEET00% 104S
=mmmeems TI TINNYHD —eess===

L UL

Jes (J000CC0C" S 1a
¥ 27967 31
s9sn 00°0T aq
sasn ng0-og MO
£TgetL -

2as T006E66° T O%
ZH CL9221°C STHdIZ
ZH 000°0000T EME

cE SN
INIATOS
86665 al
Bz o0NaTINd

/BT IXIVE um g gHE0%S
3oeds WO¥LSNT
A G0 2 Wl
8TLOETOC Te3eEg
sz@lawelsd USTITSIODoY - I3
I CNDO¥a
i ONdXZE
TRECER= ZWEN

SIajau=Isgd E1R( IUaIIn)

<)

AIMNAa

XD

o

S-vHE

ng-)

\\‘\7/ \\7/

966°0
910°T
90" T
g81° I
yee”
gce” I
O6E"T
oS 1
6LS T
60L°E
0wL"E
978" ¢t
8G8°E
G98°¢€
ZZ1°¥
£ES1° VP
0E0° L
PEO" L
EvI L
971" L
0ST"L
288" L—=



122

ov 09 08 001 (1143 orvi
1

091
oo - Ko — _

(/44

ov'I 2d

0 =i

ZH 00°1L a1

0 €H5S

W3 MM

ZHW L96ETEI9°STT e
9£SSS Is
siejaweaed Burssesoid - £d
ZHH T66PELE 66F t04s
g€P 00° 12 Z11d
€P 00° 1 tld
238N 00 06 zadod
H1 20N
gIzZI1EM £9¥dado
ssn==aam F3Y AENNYHD ========
ZHW Z0B6POL"SEZT 1048
g0 00°0 11d
2880 QS8 1d
QLT 120N
======== 13 TANNYHED s========
1 0aQL

225 (000000E0°0 e
o825 00000000°1T Ta
¥ 1°962 2L
Jesn (O§° L 2a
J@sn Qoe°ST ma
89LTE D4

095 Z9TLGBI'T ov
ZH €9L82C°0 S3¥AId
ZH BEL'6LITE HMS

0 5a

8v0z SN
£1000 INIANTOS

AT EA A aL

opbz 004dInd
€T/HT 4ND umt ¢ AHH0ud
1dads HNELSNI
90°'9T Uty
8ZLOETOCZ —e3ea
siojsweled uUoTITSINDOY - T4
T ONDOHd

I ONd X3
JET-®BTELMD HHYN

SIajaweied PIEC JUBAIND

™ )
uIVNAaE
<)

A F4
9L LE
It

99"

S-VHd

ng-}

mln

1473

68 ———
£9°L5 —
-

68°
0
107611
12°9C1
(4]

1

LE' P



SES

gL'kl

wdd |- 0 £ 14 S 9 L 8
| FPERTTI PPETTT TR Prrrwra Lies 1 | 1 P | | L ol
00° T ad T :_ -
Q 49
ZH QE"O 21
a €55
wa HaM
ZHEW TEOOOEL"00S i85
9£559 IS
eIalsweawd Burssesold - i
M TE6E666T 2T 814 J °
sesn 00° A Td 2
HT Tonn ’
ZHW SY8B0EET DDS TO3S
s==mme== T[] TINNYH) ————==a= oni\ucmn_lc
T 0aL N 9N
awE QpO000o0n" 5 Tad
M 0°562 Ir
2asn gptot 3
8E0 000°0% 1l
6e " 1T g
S%% 1006666°C ov
TH ZL999T°0 SA¥GTI
TE 000" 0000T HMS
0 sd
B BN
ETIaD INEATOS
BEAES ak
bz a084a"10d
JHT 1XiWd ww g CHAOMET
3oads HOHISNI
0701 _Sutl
ZO80ETOC 2394
grajawpIsg ucTiTsInbow - 2%
T QNoCEd
L X3 |
EgLEND aWYN
srsislelIesd BIEQ JUIAIND




9€s

wdd 0z ot orL 0SL 08L 002 022
| I _ . | . | . | . L. . .,
or"T od
0 a5 ™
ZH 007 T €' _ —
0 €58
WH fitali)
7HA 6007760 SET as
9¢£559 Is
siojoweied DuUTssa00dd - 74
ZHH TARETELR RET 2048
dp 00" 1€ <1
ap 00T ¢'ld
ossn 0006 7adanda
HT NN
9TEITEM TOUdAdD
szzzazzs 2F TANNYBD s=s=s===
oL
2 ZOS6FOL SET 10458
HP 0070 [1d Ho
nasn (G*g Td uad-u
IET TONN o vﬂf//\u d
|||||||| I3 "IHNMYH) ======== W N
T 0aQr
0a3s (00Q00EN QO e
D8 00000001 1a
M L P6RT AL
RSN (464 Ha
228N 00€ ST Mma
§9LLE B
098 ZOTLGBT'E ov _
ZH E9L8ZZ°0 SHUATA o w o AR
H MMHMFDNM H.E._um (=% B A0 D 2 R (=] (8] L
0 50 - m R ) 7
OWN SN w [ SO S e e = ("] rvur.._ m
£ToaD ININTOS
¥SEETT jans
opbz 2504¥d'i0d
fT/HT dND unr g qHIGOd
soads WOMTSNT
ge el _BUTL
COBOETOT 299g
sI®jewrIrd UDTITSInbOoY — 74
T Oro04¥d
1 OMd¥XH
OET-eRLLMD HIEN

sIsjsleled €led Jusaind

co><)

!N!DEN
( >\




LES

(1] R Y
2H 0L 0
W3

THW O6C0C0ET"00E
L5459

....... | I I |

89
a7
€SS
L Tel ]
4%
15

sIiajswuezed Bursseooid - 24

M TE6E666TZT
DIE0 0078
HT
ZEH SeR0LET° 006G

M1

Td
TI0OR
1045

mmozc==x 1F ‘1ENNYHD soesss==

T
288 Q00000007 ¢
A 6962
=880 0001
oRED Q007 0%
2L e
CLLER 11111 34
ZH ZL993T°0
ZH 000700001
Q
91
ET24D
H666%
Bz
JHT IXIWS umw g
aseds
60°9T
COOLELDZ

0arL

T4

AN

g

Mg

-4

v
lot-tehay
HMB

54

SN
INIATOS
anL
20HaINd
{IHEDHd
WOELSNT
FWTL
“e1Ed

srasmueIeg vorlIsTnboy - 21

T
1
qaapas

QNN
ONdXE
AWEN

sigjaEeIRg B1EQ] IUSIIND

<D

nip
aN al\

w%%w\g?

TIE'T
ore" 1
L0S"T
288°1
9L8" 1
€102
BZ0 T
€v0°¢
9%0 "¢
650° ¢
§80°2
BE0°2
8T1"2
EET"Z
EFT TP
LST ¥
96076
§60°C
0t1" ¢
A
PZT°S
9Z1°§
96E°6
66t 75
QT%"§
¢iv’S
A R
8Zv° S
LPP°S
p¥b "G
08w "9
L9 °§
PLE"S
9LP’S



8€ES

wdd 0 114 (07 09 08 00 02 ObVL 09L O08L Q02 022
\ 1 . | | . | \ | . | , | \ ] " L . | | , ] ) | _
0F°t o
) a9
74 00°T a1 i%ﬁsl. 4, ey b L,
O U5S
Wi MM
ZHW BELLLGL GET as
ZLOTET T3
cxajauered Burtecooocag - T4 —.._F
M 000E6807 0 2TMTd aN an
M TR666G6T 2T M
JEs0 00 U6 2054 HO = =
9TZ3TEN Z19¥aAcan _
HT ZO0N
ZHW SO00ZET 006 Z04S
=5 Co N S ST s T NM FIANNYH]) ==s==s=== mE _
M 000000007 0LT LMTd 9N N
o8st 00" BT Ta HO
€T 120N
ZHW BUOE0LL GEL [Ods
mmmm———= T TANNYH) ========
1 oaL
209 000000F0"0 T1Q
2@s QO000C00 T La
M 6 LEE el
aest 007 0T q2q
aRen 0051 Ma
60 9BT B
096 9EETRTL T ov
ZH FPIZPeT 0 SEHCIL
TH RELTBERTE EMS
0 sa
z9g SN
ETOOD LNEATCS el el S I o R L R ¥ L | o = [ =]
B958LT axL b b 2 z BUE GBS
opbz D0uAINd B~ Mo Z o B o W
AHT IXIVA @M §  QHEONd wiwe B a.s
oade HOMLENI
08 8T _swTy
ZOOTETOE @38
siajaweirg voillistoboy - g4
1 OND0¥S
1 L8100 4C8
DET-qEG MO AN

TR ATETES PARS IIETINN




6€S

o Ead el bl B 3 N e g o
— —
EEEREE o e B [
wdd L 2 v S 9 E 8 ]%
DI P T I ] oas & Fainii L it 5 | IO | e L . PP fln s gunn-p yomin | IR - Yoga o o 507 ERTTEE
g = ﬂiﬁ{ﬁ‘|4ﬁ R a
00" T od
) @9
ZH Q£°0 21
0 gss i
W3 mam
ZHW TZTOQET 00C 3s
9£883 Is
sxajawexed BuTssecoxg - T3
M TE666G66T°CT M1 ;
2esn Qo8 Td -
HT 120N L
ZHW GE8Q0teT 008 10ds
======== 13 TINNVHD ======= oW N
T oal
Ses QD000000°S 1a VO Z Z
M 6°S6C =L
S@sn 00°0T Ea
S8sn 000" 0¢ Mma _
SE5T oy
o@s T006666°T ov _ 9N
TYH ZL999T°0 SENQOIZ o)
ZH 000°0000T HMS
o sa
- 1 SN
€120 INIATOS
86665 az
Bz 20¥4a1nd
JHT IXI¥4 wu ¢ QHHOMA
315ads WNYISNI
o -l wﬂuﬂh\‘\g% \gﬁ? _
T1Z0IETOZ Teaeqg
sIs3sweI2g ucTitsInboy - I T._L_L_C_._CZZ?:CZZE?._ZZ&Uﬁugggggggggggggggggg o
_ rL.L.I_OOT..I_IIIT..U.avﬁ.avggT._LT._LT.T;EEEEEELV_?.?.?.?.? W
X ONJOY¥E o b U O RPN UI-JOWEN0WWWEsBUANNDWR GG EOG OO -J® Io%)
T ONEXZE IO MU WU 1 WUOUNTHFANO BRPOWE~NDOE~NIOFRWOHF WL IO o
grgpns IRYN

SIajeurIiedqd a8 Iu=iiIND

<)
AIMNAJS
(><X)




ors

00}

ozt

1 N | L |

ovi

091

| N |

08t

oI 24

e g9

ZH 00°T g1
] €SS

n3 Mam

ZHR QOLLLSL ST gS
CLOTET IS
s1axawered Butssedold - Z3I
M O0ODE6BOZ"O0 ZINId

¥ TB66666T CI Nd
Sesn Q0°06 2ado4d
91Z3TeA Z]2¥aaan

HT ZONN

THK S000ZE1"00S ¢0ds

¢F TINNVHD

M 00000000°OLL &d
o8sn QO ¥T 14
o1+ 120N
ZHW 8%9€0LL"GZT 103s
mmmm==== [J TINNYHD ========
T ocL
535 0QQ000€0°0 T1a
o9s 00000000°T 1a
X £°Le62 =1
s9sn 00°0T =
23sn Q00Z° ST Ma
6L°96T 2"
385 Q9EEZRIL"C o
ZH FISHETO SENMaIZ
IH BEL 76BZE HMS
0 sa
S¥L SN
£ T20d INIATOS
89¢9LT aLr
opbz o0¥d10nd
JET IXI¥d w g JUEONd
10ads WOMISNI
GG ¥1 SWTL
6TOTETOC . Te3eq
SI8l9uUviIrg ...Ho,_uuﬂn..nﬂ_buﬁ - Td
T ONDOY¥d
T ONEXE
JET-RTI8HAD SWYN
sIajaueIed E1EC JUaIIIND

W

<O

AL

o -l

'&

<JE

U e oL
oD LN S

| & © A T S
06 * 6E —

6 iy—

B9 BTl

pr el ——

ey —

0

£

SN

VO

0Ll e—"

LE"PS

an




s

od P B 5o id Eed B F o bl Lot = |
EERRGEEE Y GRB
ol=INNNe == oo =S|
wdd o L 2 3 v S 9 L 8 6 o
Bys: via 353 eed nerere oav Moo vy ro-s Al g gaiees e sl sac o ovn Nl S te's 3 lesasaasss lia saa iniii lasaassssa Mo s iv's & 15 oo g
— % 1 -
00°T od J
0 a9
ZH QE°C g1
0 g58
WE Mnam
ZHW 9T TOOET 00% as
9€C59 1s
sIssswexed Burssadeid - 24 _
M T966666T°CT M4
Dasn (g0 "E d
HT TJ0N
ZHW SBY0LET"00S 1045
======== [7 TINNVH) ========
T odl AL
235 Q0000000°S Ta
X 17962 3L
osasn PO ot 3a 9N 9N
2ssn 000" 0% ma . .
72°921 24
2as TOCE666°CT oV HO
ZH TL999T°0 s2¥0Ia
ZH 000°0000T HMS
0 sa _
91 SN ngu
. - SN
€120 INIATOS
26665 al HO
bz Do¥aINg
/HT IXIVE uxt g aHg0dd
3oads WOYLSNI
6781 JWTEL
sxejoweled uoTiTsInboyY - Z3
OO ORI - = FRERFRARFEFRFRFRODNDNDDNNNDNNMD W RWS SO O
I ONDOEd cp 00 W N N W W W W W W Wi Ly 1 MU O OO0 O - WWWH WD
T ONEXT O WP DWOoOKFHEFMNW o ook- MMNWWwwoOoOSoNMWesEBULOHFWOULDOGODNEUWOOROHFHER
978FyMD TN P OV O NN OYO O B O O W= o O B -l WWwoh PO WOOoO eEOOO WO oHW

sIajawslesd 1R IULIAND

T

<))



A% wdd 0 02 ov 09 08 0o0L 02ZL Ovk 09L 08F 00C

& | R | 2 I . | N | N | L | 2 | N | N | L | . |

0¥° 1T od
4] g3
ZH 00" 1 a1 i _ ) Jaald e ee b
0 €SS, | _ i TN i e v ' I . )
RT O ) _ Ol
ZHW TTLLLSL SET as _ 1
cLOTET is
sielowexed Dbuyssasold - Zd
M 000£680T 0 ZTMld
# 18666661 CZT ZM1d
oesn 0006 2a404
oTz3Ten Z 19u4d40
HT ZONN
ZHW GQOQO0ZET 006 2045
M 000000007 0LT TM1d
28sn 00" PT Td
QET ToOOR
ZHW 8V9E0LL"SZT T0dS Al
mwmma=== [F TANNYHD =ossss==
=]
1 0dl W an
228 Q00000E0°0 T1d — P
o®s 00000000° T Ta HO
M Z2°Lel g1
ossn Q070L aa _
o9sn 00Z°6T ma
6LT96T oY ngu o
285 9EETVIL 2 ov W
ZH PIEY81°0 SEEAI HO
2ZH QEL 768BZE HMS
Q cdq
(34 SN
€120 ILNEATOS
i NN ) i
Uﬂ@.ﬂ 8E.HD.W [ e el A R T i =] (R el el s
JHT IXivd um § aHEOHd e G O B3 Y O €0 WO D w @ MM N W W
jo8ds WOMLSNT W W e O . i Weon e
v0° 6T IWTL Y R R N Ll L= Wwwﬂﬂ”%
6T0TETOZ Te3mq
silajauried uotaTsinbay ~ gd
T CNDO¥d
T ONaxXd
IJET-RZBFMD TN

sIajeueIeg e3wq FUSTING



00T od

o] 42

IH 0E°0 a1
Q 258

Wi adm
ZHW LZTOCEL"Q0S ds
9£659 is
sasjeuered burssasold - Zd
M TE66G6ETC1T M1d
Sasn 00°s Td
HT TONN

ZHH GEB0EET 008 1045

mwewemm=— [T TINNVH) =o=ss====

T 0dar

oas (Qoo0000 s a
¥ 0°GEZ A
o=2sn o ol qad
28sn 000706 “a
6L 26T 9%

D98 T006666°C oy
PH TLD99T°0 SEYAIE
IH 000700007 H&S
o sa

9T SN
£T2UD INIATOS
26665 ar

Bz o0EdTNd

JHT IMLYg umy g QHECHd
3oads HWOELSHI

c¥ ot STy
ZTLOETDZ Teaeqg
stassuweieg uctirstnboy - 71
1 onoodEd

1 ONgXT

2l gEMe AWV
sII}sURIRS B1l1E({ iUeIInd

<)

AdIMNAG

(XD

g6’ 1

%F%J

S6Z°1

ue
HO
ms_v_\/\/ Jued-u

.\&ﬁﬁ.//_.

ot b e b B R R N N R R DD B bt On L L On n tn
- - - . . - - . - - - - - * » - . - - - . L] . - . - -

B W W W W Wb Ul O OO = i ab bbb w n s O
O O W L -l 0O R WU U OO =) =] W0 O N
O NN 6O W R U WE e 1D h oWl o



0" T o4

C o

TH CO0°T a1

C dgss

W3 Mam

THRN T62LLSL SZT a5
CLOTET 13
syanaweried burssescisd - zi

M cooees80Z°0 £TMld

M Te66666T°CT chld
aasn D06 2dd2d
9rzZz3T=n Z 1584040

HT Z20N

ZHW GOCDEET 00G c0ds
s======= 2J TINNVH] =meseme=
¥ 000000007 0LT TN1d
S26n Q0T 1d
OfT To0N

FHW 8r9L0LL SEL LOdS
s=wasess [T TANNVHD sssssss=
T gal

29% 00CDOBEDTO 110
3835 QQ00C000°T ia
A T 282 A
I3sn 00 0T a0
Uesn 0QZ°4T Mg
6L"96T od

Das gELIPIL"Z OV
IH »1Z0RT"0 SEEGIS
TH Q€L PHBLIE HMS

0 sa

ZLZ SN
£ET2d0 INIATOS
8998LYL al

aphz oo¥a1nd

JET IXIWS wu g anao¥d
1oeds WEMISNI

[o R SUTEL
Z08NCTOZ TEaeg
sIajsweIeg UOT3TsTnksy — 22
T CNOQ¥d

T ONJ¥E
DET~EBIREMD dWYN

SIAVIIWEIEF EBIBRJ IUSAIND

0ct

ov}

081

6Ll 1

6O Ly ——

S5 0L

6T QT ~eem

EG SET —

HO,

SN

ye

o y\/\/Eon_-c



SvS

DNV (W[N] [N N
SRREEE &
wdd 8 [4 £ 14 S 9 L 8 6 Ot

g s b o g s o B o g ol e lag s s s g sl von vouts wogie Dnce pa e on v il s ua i s e Baa iine oo el s s e g By i 2 ol niid v g |

ST A S ;-1.

[ ]
il
]
]

W3 MOR
THW $TTCOET 005 as

9EES2 1s
sza3swwaed burssedcis - ZJI J |

M 18666661771 Nid
Td

1 paz

sas 0000C0C0"™ S 1a

¥ £'26T ZL
=S83EN 0001 =

s=sn 000°0¢ e

6L°26T oy

52t 1006666 C ov
TE TL999T°0 SINAI
2§ 000°0O00CT EMS

SN B¢

glJ

a8
[
=
i
c
[

S0¥aTINE =)

oMoy

U @ D &~ N ™M W O

HT IXIVg Tr ¢  (CHEQYd

seds WOSISNI HO

S s pjinumﬂﬂ#rJ

00TET0Z TesEd =1
sI3]dWeIT2g USTITSTOESY - T4

SN
ONDC¥&
ONEXT
2597M3 WX

sIPjauesug wIRQ IUSIIND

PLb'1
6TV T
gev'1t
[EV T
LPS"1
6GS° T
G96°T
ZLE"T
LLGS T
p8G° 1T
SES° T
p06° T
G06° 1
BTI6° 1
0E6° T
LEE"T
£Ece"2
69€°2
109°E
BI9'E
FE9"E

(o Rl

)
NMaINNNE
(> )



wdd 0 0c ot 09 08 00L 02L oOFl 09L 08}

v ] . | s | L ! L i N I N " ] L | L ] A |
0% 1 ad
4] a9
ZH 00" 1 e T idoshind i RO WP o el ikl
] €58 ) . R i N
Wi mawm t
ZHW TgLiL4L 621 is
ZLOTET IS
sys1amered Hurssanoag - 7d
# GO0EEeB0Y C Zimid
¢ TBE666ET CT Mg
oEsM ¢GT06 z0d32d
grzaTesm z 19uaado
HT 220N
7HR S000ZET 006 FAe
m===m=== T TINNVID o
M 000000007 CLT Mg
>EsT 00T %T Td
26T TI20N
ZHRN 9¥9€0LLECT TS
omoommwzan [T THNNYHD) —===—==
T 0GrL
292 Q00000EC"C 11a
o8z 00000000 T 1a
¥ 6 56T L :
2esn 00707 ad i
208N Q0Z'ST a _
6L°96T oM | be
wes 9EECRlL T Ov i
ZH pLERBL 0 SAMOTA 9N
ZH BEL'VBETE HMS
0 sa HO
06l SN |
£T0QD INEATOS m SN
BoGsLT aL _ a
apbT Dodanng !
/HT IXIVg ww g argod _
joods WAMISNI _
PT°6T PWTL
ZTOTETOZ Ik
SIIqIURIEA Ccm-_._.m._...DUU.q - N_..__
H N /AN /|
T ONdXE - N W W W W o - -
JET-RP9EMT YN pommN e L By
SAVIPWER LRI TIR( FUAIND b i 4 s e
=~ s

AIAMNAUA



U o " [¥]

1] Y] o w (1} E 2! [1] (]

ki Hd ] L 31i n " Ili Ll

10 = HH ARl ] A9xn F = 5 B M = 1

4 a
"0 el DInD < U~ Mmoo AOCAd MmO O F o HOAD e 3 O o
bain Eeded U I wov e Qrowoon o I Mo~ @™l m =1
0 < W o e o U OWO +0D 'O } o - E v o ' .
& ™ 1 w o o 0O TWhll cOND (= ] oo mian o 3 ol
0 3 ] RN uy L) DUV AOAHAID ) m (YR
i L € (=R ] Wy (&) Wy ™ m

€ o« %) o Y

-] A0y » =]

i -l el . .

) ™~

ROZED

NAME
EXPN
PROCN
Dat
INSTIRDN
P
NS
DS
SWH
Ag
RG
Dw
Bl
ID0
o
U
1

o O

- (_N
urrent Data Param
oW
”
-~ Acquis:rcien P
e_ 20130
Iime
SIRUM
BED 5 rmmm PAT
FPULFROG
LVENT
FIDRES
===== CEANNEL £1
500.13
2 i |
- Processing pa
Cfale -
0G6.22
0
0

O WO W N
™~ WiInN w0 <
L R~ USRS R S
MMM M0 A e Ao o o e e e e~ O
H
O
H OH
n-Pr
2a
f |
ey . . P & | S ¢ LS N (W S | S

T oW
o~ r~

(=]

o

oy O OV
- L I
O 0o

28k
L8F"
1I0G*
606"
LTG"®
1Z¢"
€es’
TEE”
9gg”
oRs-
AT AT
6%G -
BGG~
[19C° T
F9s”
886" T
6£0°
A0
£G60°
£EGT"
R 1
LS
691°¢
GLT €
£8T"°
GE9'E
0€9 "¢ 4
099" €
rL9 €
BEB €~
SVB’'E -
298°¢4
0L8°E-

547

ppm

T rr——

10




8¥S

ori

091

0B T ad

Q 2D

ZH 00" T a1
0 HSS

KA MM

ZHW TGLLLGL"GZT 28
CLOTET I1s
sz@jsweivrd Bursessoxrg -~ 73
M 000£6802°0 ZTMIa

M T8666661"°CT cmTd
22@sn 0006 2adnd
97Z3TeA Z 19¥dado

HT 20N

ZHW SOCO0ZET "00S Z04s

mm==memw 77 TINNYHD =ec=mom

M 00000000 OLT Th11da

oasn Qopi Ta
ol 1 T20N

ZHW SP9E0LL"STL 10ds
=ommmem== TI TINNVHD =s=s====m=
T oaL

©9Y 000000ED"O [1a

285 00000000 Ta
¥ 0°96% oL
oBsn 0001 aa
2280 00 6T Ma
GLT96T o

B 13 T4 A Ov
ZH BTZYBI O SHYdII
ZH 8EL°P682E HMS

0 Elel

Lee SN
ET2AD LNIATOS
B9CEHLT ai

ophz 20¥ATHd

FHT IXLY¥d umr g QHEOYd
joads HOYMLSNI
TE°LT SWT],
ST20FTOZ Tajeq
SIejaueserd ucTatsTnboy - 73
T ONDOHaE

T ONdXI
DET-EGHEMD AWYN

SIS}BWE IR wIPQ JusIINT

C2><)

s N - o

PO BT m—

L0708 ——

[F)

o

~

T6°9¢
T LS
BO 19—

HO

eec
id-u




6vS

M T366666T1°CTT INId
J@sn 0Q°s 1¢-1
2L 120N

IEK CITCEET00S T03s

memmm=m= 71 TINNYTH) moscasse |

qz
oQz XoH-u

238 00060000" € 1a

M L°F6C =1
Io\/L/I
cesn 0oo'C ma o

ZH 1999170 SEINAII

ZH 00C'0000T HME
9T SN
£ 120 INIATOS
2EE6E az
£z aova1ng
JHT IXIV¥E umn ¢ JEdo¥Ed
1oads WOMISNI
2291 _
STa0D




0SS

cg 001 0zi ovl

09L 08L 00¢c 022
— e

ok°1
0
ZH 0"t
0
K4
THN FGLLLGLTGET
ZLOTET
gavieweind burssoooag - 7ad
M DCDEBBOE"C ZTHTE
M THEBEEEE6TCC 'L
2960 0006 ZedDd
aT2ITEM 2} ouddan
HT ZI0N
ZHW SCOCQZET 008 ¢0Is

s ZF TINNYHD mmmmcm——

M oGooooo0 0Lt TMTed
QP9EN Q0T RT Tel
JEI TonN

ZHW 8%9€0LL"GET T0d
mmmamaae TY TINNYHD ======—=—
T oarL

=8y OooogeC o TTd
D85 Q0000000 € 1a
R 67568 ZL
28s0 00T 0T Ta
s@E0 QOZGT MO
647 96T 2y

D88 9EETYTL 2 [e) 4
ZH FTZPET O GEUAL
TH R€L 7682¢ HMS

4] sUd

Tie 3N
£T2a0 ININTOS
GRCRIT ar

opbz 2048 10d

JHU IXIVE ww g GHEOWA
3joads ANELSNT

67" 9T aurty,
§TA0ETOZ oneq
srajsueIeg uaTITITNDOY - ZU
T oNooYd

T DNdXd
DET-BTEEMD AN

STBJBURIRS RIR( JUaSIIND

Co)

<)

FO4G
3%

G —

90

HO

qz
XoH-U



1SS

=mame

=Iaz

(=]
[E]

|
L)
a0

Q
"
3

A m
L= ]

TS6666ET°CT IMNTS
0c°¢g (-1
41 TI0N
GEBODEET " OCC I03s
mee TZ TANNVHD =—=—mmae
cdrL

020C0000° ¢S R !
L p6C - o
03°0T =a
oc"0S Ma

ET°TFI oy
[C06666°C oY
cLI9931°0 SIVaI3
0CC"00COoT HME
0 sd
91 SN
ET30D INEATOS
gE66s ar
oz 20¥sT04
FET IXIVg umr ¢ QHd0¥d
sseds AOMLENI
BETLY awsl
ST90LT0C . e2Eg
auez¥g usTIISTONEOY - T3
£ 8 ONDONa
T ONGX=E
EQSEnS SIRYN
SIeteuwiIvs ®B1EB(] LUuaIInd

------

.........

- 4%

LI

Z8%°1

06%°T1
pev-1
96%° 1

i

P0S°T
8IG'T
625

¢eS'T

¥PS°T
G6G6°'T
196°1
L96° 1

o |

SEL™T
816°2

EE5" 2
8Z6° ¢
cE6" 2
LEG"C

69G6°1
ELS™ 1
ZBs' 1
LBS

956°¢
196°¢
L96°¢

gLe" T
8LE"T
£86°¢
¢Z9°E4

9%9° €
806°
216

E_
¢

£€6° €
LE6°E-



¢SS

ov

08

oot
!

174

ot
4]
ZH 00T
Q
W
ZHW ECLLLELGZT
ELOTET
sasisweivd BuTtseanoag
#¥ 000EBROZT 0 CTMTI
¥ TEBEEEBRT ET EMTd
SN0t 0e Zadand
ar<iem ¢ Yoududo
HT CO0N
THW SOQCEET 008 PLeX |
IR SN NM TINNYHD ===s=ses
# 00000000 OLT TM1d
85T QOURt 14
DT TOON
CHW BRPEOLL ECZT TOAS
mmmnmm=mz=z 1] TINNVHO s=eso===
L ¢aL
Q@5 OQ0000EC°0 LTd
oas 0on0noonetE Ta
M 6582 aL
se9sil 000t dd
Dasn 0QZET Mma
6L°GBT o
v
SAMATA
“H BELPEBTE EMS
] 8d
Che SN
£T200 LHIATOS
FOSHELT aL
opbz SCEATNA
JHT IXLYWd s g UHHOHS
Joeds WNYLENI
LO®ET BT
STSCETOZ Tayeq
sLejIuRleg uRtdienboy - g4
T QROCHA
L OMNA XU
DET-BOEEMD TN

grajeweIeg eiRg JUSTIND

EAW\WM\-‘WE

¥O'FL

/
o

85—

7

HO

2z

id-u




€SS

||Ilﬂ||ll-ll_4.4||||||| s il 0 = % o | S

00" T 2d
C S
ZH 0E°0 g1
a €55
W= Mam
SHEW 2€E0CCET 0CS 41

2€S59 15

szarewexed But

1
]
0]
o
4]
o
i
(2]
|

™
feg

M T28666661°CT ™I

2330 008 =

HT TOON
2HN SEB0EET 00§ T04s
s=====mw TI TINNYH] ========

T goul
>8s QDO000D00"E 1a
¥ L°¥6C =
sasnt 0o ot 3a
oesno 000°0S MC
gE "€z I
225 006666 T ov
ZH TL299T O SEEGIs
ZE 000 0000T HMS
o =a
91 SN pe
E£T0W INIATOS H
Mmomm al
Bz 20¥410d
c ng-
/HT IXI¥E uw ¢  QHEONd HO (o) o
3oeds WASISKZ H
€061 UL
9120 TCE . TeaEg
SI3]1ILPINSg UCTITETNIDY - T3
i oNooHa
T ONdXZE
SZGEM FRYN
siala

MNDLWWWRWWWWWWDWLWRWWWLWWLWWWWLWLWW
- & G K M m o om @ s m 8 ® @ ® & £ 8 ¥ & &4 @ 4 @

M- dOoOO0OOCOoOOoOWUMUUIUIOYO OV M W W W LWL W
Wogh W& U JdOo0OWoOOoOFVVLVOoOOFNNW
FOoOWMUOULY & FHRP WO oY s @i WwWwLWWw b

4
1
4
:é%%éé::,ééi%;l
14
i
9€6°0
612°2



og

001
I

ocL
|

I

ovl
I

s

091

I

081
_

A —

07" T od

0 9

ZH 00T a1

0 H55

I MM

THW TGLLLGL™GZT is
ZLOTET is
sAglaugied CCwWW.MUCFl - £d

¥ OOOEBROZ O TIMId

® T3666866T 2T ZMTd
2280 Q006 Zadod
grZzIem zl9¥caas

=T Zo0N

ZHW §00DZET 00% 7048
smsmouss 2T TINNVHD s=======
1 000000007 0LT MTd
o3¢0 Q0BT =

2¢T 120N

ZHH 8%9C0LL CTT 10is
mmamaz== [I THNNYHD ====—==-
L Qar

o®s QOCO00EQTO T1d
c@s Q00000007 E 1a
M 07962 o
sasn g0 0T et
J3sn gDZ CT it}
6L706T 9%

095 QEEZVIL T Ov
TH VIZPEL"Q SAYdId
ZH 8L ¥6BZE HMS

] 5d

¥SE oSN
£TDaD INIATOS
80C8LT az

opbz S0¥a1id

/HT IXL¥G W ¢ (HE0Yd
3oeds WOSLSNT

07 6T awTy,
8T20E£T0Z Toaeg
sIajameTIeg UOTITSTnhoY - 74
T ONIOMA

T ONd X4
JET-DZGEMD THYN

sTajsweTeg BIE( IUaIIng

AzaIMnNnaa
( >\

18]
g

Qg —

-]

HO

pZ

ng-}



BRUKER

S55

e e e e i B B M

[+l V] [l ]
L1 L a u L [ H
2] o 0non w [ B " m 14
U] [ HT S AT =l " T i+
W Il W
A PO U~ DOMOOOCA 100 WO Il wy il O W i © C
Eoirl Uin TR aAaFOrFDO O i@ O m um\)lni " o
mw O oy L) ownD 'O w0 | v m B e '
MO O [ - WM s O D =] o o, CR - (=]
oo e [T #] WM m O D e "M m MDD
TR > O el in o W o L] ™
(=] = O o o vl o (» R
=e [+ [« = ] o | - \ .
o (&N 4 <l . Wl O . (&1 (=]
ol w =0 ) {4 o
- I 2 ] wt uy
) & < i
0 4 14 0
o=l i (¥] i &
- ]
o ] 0
) L = Q (S 1 4
o0 s =0 = [} ] [\
3 = | tal Is Il
L) | & iomi - (203 oot i i
: O W EWO e | s © oo - =
1] eHFmEoACOuEROUEME-~A B 2 et o CLH b B 0m
1M MAAHHMLLHOZOWMQE O A Q&R (= T A ] fy 09 00 2= 10
_...—-_?-
e —
-
B
e _—
|
)
5
(]
I ~

n-Pent

NNNNNNNNNNNr—-—ir—l.—#Hr—d.—l—d-—-4.—|-—l.—|




9SS

av- T |
g €9
M 00" T g
Q gssh
WE MM
2UW OZLLLGL°CZT Zs
ELOTEL is
siajswered bursssooig - 7O
M 00CEGBOZ O ZTMTd
M T8E6666T ZT Zm1d
250 0006 Zadod
aTZ3ITEM zlouaaan
ET zZonN
ZHW GOCOZELGO% 204s
m====== {F TENNTH] ====—===
¥ 000000007 0LL (Mg
2en Q0" Rl Id
€T TONN
LHIW BOQLOL! CZF 105
smmmm=m 17 TZNNVH] ========
T Q4L
D2S QOCO0QEC O 1ra
D95 Q0C00000€ Ia
M 9°¢BZ chd
=cn 0goT 2t
Sen QO €1 “a
64°26T 25
oas 9EfIYIL T oY
20 ¥TZ%8T°0 STEAId
ZH BEL  ¥63TE HMS
0 sd
X SN
£TDda LNIAATOS
ROCYLT (ar
opbz Do¥dTNd
JHT IXINE WM & (HECYd
Joeds WNELSRT
007 0% aurL
8Z90£T0C T=32@
szalswexed uortitsinboy - 73
T ONoCYd
T ONdX3
JET 2298sz HWYN

A

orL

091

o8l

L

cI2]ampIvg Bl1L( 1UsIInD

<D

0L°08 =

(LG8 ——

99°1¢€
e

~—
_/

1t

PETO0 ~—

968G ——=

S TS ——""

HO

az

juad-u




LSS

00°1 24

0 g2

ZH 0E°C e1

8] g5=C

W= MaM

ZHW LSTOOET 00S I3
2£35592 Is
exezeuexzed Burssecoid - T2
M TEE6666T°CL ™IS
sasn 008 1d
HT TONN

ZHAN CSO80EET"00S ~03s
===m=mees [I TENNYH] ========
1 0Ccl

285 Q0000000 g Ta
M 6°F6C a3l
Sesn 00° 0T =a
S2sn Q00 0s Mg
98~ 7t 2%

235 TQ0E6EE"T ov
zh TL99291T°0 SIuCIa
ZH 00" 00001 EM:

Q Sda

g SN
€T2UD INZATOS
86605 al

oz 20847TNd

/BT IXKIVE o ¢ QESONE
izsds ROMISNI

A awTL
LTILOETOE “e3wg
sIazaweres uctirsSThboy - Z3
T ONDO¥4S

T ONJX=E
[=cgeEna THYN
sIalowWw=Ing ¥IR({ JUaIIOD

1%3.\‘1‘1&‘\1“\\%\f

09¢°¢

- 1q\d|r tl..m*.\.|J

eLe’e
vLz 2
$82°¢
1A
L2Z'E
TEZ E
T€T°€
GEZ E
ove' e

LLLTE

8L €
F6L"E
€08°€
6087 €

LTI8° €
8C6°E
ZE6'E
920" ¥

14

o~
0 O_._n_

%.\%ﬂu’f’.

QEO" ¥
9£0° ¥
ov0° P
160" 0
9c0" ¥
190° %
oLZ L
ELE L
9LZ’ L
£8¢° L
98¢ 'L
6BZ "L
962" L
TTIE L
91€" L
T¢E" L
pZe’ L
8ze "L
9¢€e " L
8€E "L
LVE'L
06E "L
09€ "L
P9t L
L9E' L



85S

wdd 0 (174 ov 09 08 00L 02k ObL 09L 08k 002 OCC
, ] | 1 ] 1 . 1 \ | . 1 . | | | 1 1
oy°1 od
0 5]
ZH 00" T a1 ) - — IO "
0 o g me—— et i - l!l.l.(ij
WA Mam
THW LGLLLGL GTT as
ZLOTET 1s
srajeawesed Buyssesooad - 24 _
M 00DE6BOZ 0 Zimia
M Te66666T°C1 zmid
o980 0006 zadod
9rZITEA Z19udado
HT 220N
ZHW S$000ZET 00§ 20as |
mascmmmw 71 TANNYH) =wes====
M 000000007 0LT Tmid
oesn pO-§T 14
2T 1O
ZHW SV9EQLL SZ TO3S
mupammme== TJ TANNYHD =—ooass==
T 0arL
oas 0Q0000E0° 0 Tia
28 Q000000 € 1ia 1z
¥ T 962 a5
S2sn 00" 0T aa H
oasn Q0Z°ET wna
6L7961T o4
298 QCEZRIL T by HO ud
zH FIZBET O SE¥AId (0]
ZH 9L 968ZE HMS H
0 sa
692 SN
[selite] LNIATOS
B9C8LT ar
opbz SOMAINE
JHT IXIva WX ¢ JHAOMd
32ads WOMESNT
00" ZT SuTL
LTLOETOZ _ TesEq
SIBUBIAR USTRISTNDOY — 24
T ONJOHd |
T ONGXT
DET-RGEEMD ARTN
sdejoweawg =38(J JuSIIND
> A /N ]
L ] B RS B LD
=) s L s oe e
AIMN™S 35y e



00°T
ZH 0€°0
c
e
ZHW 80TO0ET 00E
96522

saeaswesed Bbujssss

M TS66666T°CI
sasn Q0"E
2EW GEE0EET 008
eemames= T3 TIN
T
Sas QgQoeoo00°s
M 6°96C
sesn 00°0T
Sasn 0o0 0%
9 LE
28s TOU&66E"C
ZHE CTL9991°0
ZE 000°0000T
£ 1202
g666c
bz

(BT IXIV¥s W ¢
3oads
6T LT

- meTA=

L LY

-

sz@3jaweInd UCTITSINDDY - T

PR

........

103

13 NNVHD =——=m===

oal
1d
A

2a

Na

11

o) 4
STEQIZ
HMS

sd

SN
INAATOS
sScud1Ng
J=2d0¥d
WOHISNI

ONDO¥d
ONAX3
IAYN
IUeIIND

<)
dAdIMNAE
(<)

HO

bz




09s

wdd 0 0z ov 09 o8 00L O2L OVL 09L 08 00C OCC
X | R 1 . | . ] . i . | | . 1 . 1 \ 1 . I N 1 | .
or- 1 od
4] a9
TH 0071 g7
0 855
WA M
ZHH €VLLLSL GZT £5
ZLOTET 15
gratamweIrd Burssavoad - 7d
¥ 000E680Z°C cIMTa
M T866666T 2T Zwld
s8sn 00706 zdadoad
grzITeM ZlaMaado
HT 220N
ZHW G000ZET 006 70as
rress=ms ZF TANNVHD =sss===w=
% CDOO0000OLY H1d
SasT 007 BT td
aET 120N
ZHW 8POEO0LLGET TOas
mmmmmmm= 1] TINNVHD =-om=—=—=
: oaL bz
oas Q0000CEC"O 11a I
03s QQo00000°T 1a
¥ LTL6T L
o@En Q0" 0T aq HO
se9sn QOZ 51 ma O
607961 B H
298 9EFZRTL L oY =
ZH ¥1Z2¥81°0 SEHCIE
ZH BEL "VPBHIE HMs |
0 sd
oo SN
ETOao INIATOS
g9958LT L
opbz a0¥a1nd
JHT TXI¥E W g dHa0Ed
3oeds HOMLISNI
257 LT SWTT
LZL0ETOT Ll

sa1ejeweiegd ueratsrnboy - 24

T
T
JET-TRTTEM

sietaweIrgd 2320 IUDIIND

T

A=IMNN
Y4

ONDOEd
ONdXH
TWVN

o Bt (e ] b et

[ e W oo

g 5 & bi hipi o

- < e a4 s I

m o [ Y R ] N

/ o G D Lo W




T9s

w i P 1 g o
(=] (=1 =10[~] o
> ek Y
wdd 1 z £ % S 9 L 8 6

| NS NP leoevvnnsunl,oeuecseas | PP TET P T TR ERTN PRP T | Nl T P T e |

l—llulull]ll_lu-l...ll‘llll —— - - - —_— - — - —r — —
|

W3 Mam
ZEW TETO0ET CCE IS

9€S53 g !
FIS1SWFATD DUTEZad0Ig - 32
M T266666T TT ™TE
Sesn gU°§ 1é
ZHR €BEOEET 008 1045
seememeww (I TEINNYHEHD =s=s======
T cazl
335 0000000C"S Ta
X 2786 3
sasn Q00T 3q
se9sn 000°0S ®a
Z9°LE ¥ _ e
98¢ T006666°C (54 |
ZH TL9991°0 SINAId | H
ZH 000-0C00QT HME
0 sa |
a1 SN HO o
€72 LNIATOS SN
26665 GL
52 D0NSTOS _

\m”.uxpmmuﬁmnmmmm
12ads RO¥MISNI
61°6 suyl

SIJJBUWRIBF UOTITETINSS - £3
1Y

T ON2O¥d
T ONSXZE
2Q2EMD YN
sIa3etrexeg Wivg IUSIIND

G60° T
0SL

SLL

168

9L8

Gee

192°L
£E8Z°L
862°'L
LOE"L
¢IE’L
9pE"L
A
6SE"L
08€"L
G9E€°L
CLE"L

<)
AdAFIMNNNGE
(><)



9S

wdd 0 0z ot 09 08 00 02ZL Ok 09L 08 002
R R | R R B R S S R R RRPUR R
0y 1 ad
0 as . -
ZH 00" 1 a1 ' 1 gt Y i g 0 S st - Py M
Q 38
s Mnan
ZHW EVLLLSL"SZT as
ZLOTET IS
grajauwezed Burssanerg - Z1
M 000E680Z"0 ZTMTd
M 18666661 L EMTId it
o980 00706 zQdod '
grzITeEM z 19¥aaan |
HT Z20N |
ZHR $O00ZET 00S z0ds
===mmom= 71 TINNVHD ===
M O00O00COD OLT MTd |
D9sn 00T HT 14
JeT Tonn
ZHH @F9€0LL 62T tods uz
s==s==== [J TIANNVHD sssscon= I
T Qdar
235 DDO00OED" D 1ta
838 00000000 € a HO 0 ud
¥ 1798 Il QE
osen 00" 0l aa
22Sh 0OZ°CT Mma
64961 oy [
99s QRECRPIL"T ov m
ZH PTZHET 0 SE¥aTa
2H HEL PBEBRIL HMS
0 sa
/N A
£T2a0 LNZATOS o o o A
mmm.mﬁ ar w S -
opbz o0¥aTInd o W oo oo
JHT THIVG W 5 OHAO¥A “ B 2a02
1oeds MO¥LSNT
v 6 _awyy,
TIZ290£T02 ea1rd
sIajaweIss uoTiTsTaboy - 24
12 ONDOM4
i ONdX3
QET~B0SEMD TIWYN

SISYOWEPIRS UaW({ JUIIIND

)
ua3MnNg
(> )



€95

e

(S A"
= 0¢
IHA =1

s3@zawrzed Dutssadoxg -

BOEET " 0C%
= TF TINNVHO

wdd

SOt

L [A

[ %] —

£ 14

| PR T PRl M Erl P TETTs STl Pl P PRIl PR |

S

3 ] o
= n e
a(njo

8

6

—

2d

O 99
a7

g ESS
MaM
b=

IMNTE

Ia
120N
10as

T cal

395 0CO00000° S Ia

¥ E°66C L

sssn oo oT 30

38sn Qo0 Os Ma

TI"0E 2%

SS5 [QCEEE6 T v
ZH ZL9991°C s3¥al

2¥ 0G0 0000T HMS

o sa

g SN

€T30 INIATOS

§666% cL

£z 20%dINS

/JHT IXIWE umr ¢ CHEOMA

3seds WOELISNI

OT-LT swTL

LOLDETOT TeaEg

sIajaw=Ieg UOTITSTNDOW — T3

T oNDOMSE

1 ONEXZ

RELEMT TREN

EI8l8urIes ELE[ JULIIND

——

g9¢"¢
182°¢

e ¢

[RAVRE
ceQ" v

w0 v
EC8 " T—

1

"L

€20

820°L

VEO" L

SE0°L

6€0° L
¢ro°L

00T"L

S0T1°L

ELL" L

T6T1°L
961°L

voe° L



wdd 0 0C ot 09 08 oor 02k Obk 09L 08L 002 022

. ] " 1 ] | . | . 1 L 1 ; 1 N | . 1 " 1 N i i |

oVt od
0 s
ZH 00" T €1
o nnn-;:ts:ll;alx;1zl-tit::;ltitlxgsst;:sar1f
W MM
ZHH ZLLLLSL SET as
ZLOTET is
sxajawered Butscesoxry - zJd
M CO0EES0Z 0 ZINTd
M T266666T°Z1 ZMTd
DIEN DO 06 zadnd
9TZ3TEM z }2¥aa4an
HT 200N
ZHW SOG00TET" 006 z0ds
======== 71 TIANNVH) =====c==
# 00000000 OLT inid
o@sn Q0BT Id
£ onN
ZHH B¥9E0LL"GET roas
=====e== (7 TINNYHD ========
T 0ar
285 00O000ED" 0 114a
oS 00000000 "€ 1a
X £°962 ar
s@en Qo OT g
28ST 00Z° 51 *a
60961 o
o885 QECTPIL"E oy 1z
2H PIZPRL O sTYAII “H
7H BEL wE9ZE HMS
o s
Vg SN HO ud
€100 INZATOS (o]
8968LT az ud
opbz 20¥d TN
/HT IXIWE ut § THAO¥E
30ads WOMLSNT
S¥ 8T SWTL
LOLOETOE . e3Ea
FIINIWeIRg Cﬂﬂumhﬂ500¢ - 2d
T ONDO¥A
T oNaXT
DETTRELEND AHVYN
SIadlsweIej ®ieg Jusiand

’

09—
01§89 ——
8L HY m—

[ = S S S
BORR N R MWW
D owd sl o) ] OO S de
w s e = oo v s w
W = O OO 0 W2 LN 0D
[CRT R R =R T

EA.N,N.MM.N
<)



BRUKER

U u ]
a [} U "
Wl 00 L | 1
i v EREE A li -+
MEomMmODOOCIHDODOoOWo 0 | W
(LN~ N5 ] or~RQOrFFRDO O | o
o, U DWW «0O =)o I
] s OO
n O OwWwaArocNo -l ™
i 0 o~ (11 (=) W m
¥ [ N -, (=)
v (=1 = B (=] ol
N ol i .
n z0
¥
i
u L%
I
LY | ]
@ { 4 i
'

1‘, xJ. |
w1 el a0 0 ]
DRAOMVEHQOU RN -D ]
RN EONMaE RO ]

(=1
™

(=}

.o

OH

trd4 A A A A A
H
n-Pr

n-Pr:

. e
el el I e B e B B o B B o B B o B

2j

ppm

12 11 10

13

|

) &

3

60

S65



99S

wdd 0 0z ov 09 08 ©00L 02L Ovk 09L 08k 002 Q2T
X 1 . l X 1 R L . 1 . 1 . | . 1 . 1 . 1 . 1 s l . [
ov'i ad
0 €
ZH CO'T 2
a ases
WE M
ZHW 9WLLLGLTCET as
ZLOTET s
gIizjsweiwd burssaselid - Z3
M D00E6H0Z°0 ZTMId
¥ TR6BBE6T ZT ZMTd
SESN GO.Dm 2adod
aTZITEM z19wdaado
HT ZonN
ZHW SO00ZET* 00§ zods
mm—mm———— T [INNYHD ========
M 00000000 0LT ™14
sasn Q' vl Id
JET ToON
ZHW SP9L0LLSET T0ds
m—mnmame {3 [INNVED =s======
[ oax
28s 000C00ED D rta
23% 000000007 € 1)
M 97862 al fz
s3sn g0 0T 3a
DaEn QQZ - G1 Ma
x AN 11 /N <1
098 QFEEVIL'Z ov
ZH plZpeT 0 SANATE Thae &894 ooR HO 1d-u
2H HEL°F68ZE HMS B D O YRS (0]
o sa - ) [ - _|_
yoT SN
£TIa2 LNIATOS
89G8LT axr
opbz 2049dind
JHT IX1yd ww g gHE0¥d
soeds WOMISNT
€7 81 _ 2wty
6T90ETOT ) 23eq
SISjaURIRd UOTIATSTNOOY - Z4
1 ONDOHA
T ONdKE
JET-ERGEMD AN

sIaj}sweIvng ©3RQE JIUsIIND

D



mw”L Nio|IN o Py -
EEEEE | EF 8
wdd ¢ L ra € v S 9 L 8 6
...... I B B I NP IR | IS P
00°T od _
0 g9
ZH 0£°0 a1
0 = {3
Wa pam
ZHW LTTOOEL 00§ as
9EGGS 1s
saejouwexed butssaseag - g
M 18666661 °TT ™TE
oBsn 008 Td
HT TONN
ZHW GBEOEET " 006 TO4S Ae 9\
:::::::: T3 TANNVHD =e======
-1
13 oar,
095 0000G000° S Ta
¥ 87667 L HO o N
23asn 00 0T aa H
oREN 000 0% ua
¥O'6L 24
o085 T006666°Z ov
ZH ZL999T°0 S3HATI
ZH 000°0000T HMS
0 sa
¥ SN
£T20D INIATOS
86665 an
bz D0¥a1Nd
JHT IXI¥E ww g AHE0Yd
Josds WOHLSNT
2z 1T awTy,
BTZIETOT Te3eq

sIajewerng uotrtitsinboy - 23

T ONDONMG
T ONaXE
POLEMD TN
sa9}PuRIBg BIB( IUIIN

<)




89S

| .

wdd 0 0T
. 1 N | 1 | N
0%°1 od
0 99
ZH Nn°T g7
0 ds5¢s
WE MaM
ZHW GOLLLGL"SZT ds
ZLOTET I
sasjawered Butssaoozg za
M O00E®BOZ O gimld
M TB66666T°CT nid
Das=n 00706 eddand
9TZITEM z1o¥dadD
HT 220N |
ZHW SQ00ZET"00S Z04s |

M 00000000°O0OLT ™I |
28sh 007wl 111
DET TI0ON
THW SY9L0LL SET LOds
s [F TINNTHD =ruess=——=
T oal
228 Q0000000 TTa
235 00000000 € Ta
H 27962 aT
s=s0 007 0% aa
2asn QOZ°ST na
BL°96T oy
8% 9EETVIL T oy
ZH PTEZPEL0 STAFGTA
ZH PEL V6ICE HMS
0 sa
<is SN
£1200 INGATOS
ga9caLl alL
spbz HO¥ATNd
JHT IXL¥d ur § JHEONL
joeds WOMLSNI
65 8T Qwr]
¥OLOETOC Te3ug
saejewereg uotiteTnbovy - 23
1 ONDOEd
i ONdX3
DET-qBLEMD HEWEN

sasjsweIeg B39 JUSIIND

EE e ——=
GZ

9L
Dg”

LT =——
e 28 =~

<)
H2IAMN™NG
(<)

‘eT

Le

B2 TS

~
T

EF 19

HO

X2z

9N

SN

= “a\

P ETT——
[S A

Orl



(A1) I ¥}
vl U L' wu | a "
H1) 4o 0n W L] I} :1{ Li] " '.:'[ 1
U i e gagxmn = HE b - m
Jd I (1]
(O I UM U~ DUOMmMWOD OO0« Iouy i O el l'\ul-)_i = =
YR R R - R aFFO~MOD -0 T RSN W ¥ 3
W N BEE R o U o w o o 'O  w - LR . .
- (Y E T o, O MO M) s DM 0) (] U = 1 [N - (=] 1
vz Ko A [N #] OWwmli~-O -0l ] ™m MW
B O i~ o 0D m n o Yq ™M o o Lag ]
i ] (& ] - [S TN -, (=] el L=} (8 ol
b ord Pl OO0 (] el e ot .
m ¥ [+ ¥ sl (¥ . ] €% ' " (]
[ ol (3] - i o (]
%) = Z1in =t wrl 3]
«l wl & “ "
" Ul ] 0
Kt el iy (] [} L [}
] = Lk
o I n]
M B ] kA (L] [ ] ki
(=] 0 L SN ANS] -~ L) ] M
[} [ | [T I =] [ |
M=l 1T oeHmn th ot
b Dy O P EWOQO.- i3 =] o IO = =
0 g I Weed P 0D VO G ) E HECIL 5 ] ] Y Il B 2 el C1 =) [y () 0 ML
DA i 1_)I'Ir{'|,l:h}Hl;—'.|t<1h.<:|f.“;|| B I ea &2 0y iy By 09 €9 32 4% 1 LD Py
90€E"
TIa —
PLe” |
~
08¥%
680"
L
;
—
009 - —
L09° T4 — )
— —,
L99 f =)

!!‘)U'i."“‘.(’“'lt‘":i*')'.’“.("]f"‘f("":NN(’\!(‘\IE‘\‘NP\]NNr—i-—‘Hﬁ-—l—1.—!.-1.—1-—!-—{:—-!—4-—4-—!.—4-—1'—(--1::

ppm

—
ro

I

S69

10




0LS

ozl

ovi

i

091

08F 00 022
_

wdd 02 oy

M | " | " |
[} 2 o4
Q a9
ZH 00" T g1
0 gss
W= Mam
ZHW 869LLGL"GEZL s
ZLOTET 15
gzajswered Dutssavold — 24
M 000E680Z°0 ZINTA
M T8666661°CL Zm1d
oasn Q0706 2adand
gTZ3TREM Z 19Maadd
HT ZO0N
2HW §000ZET° 006 Zods
mem===== ZF TINNTHD =m======
# 00000000°0OLT 81d
oasn Q0BT 1d
DET To0R
ZHW B8P9EOLL"SZT 1045
sup=m=—= T3 TINNVHD =m======
T 0aL
o285 Q00000£0°0 114
28 0000000071 Ta
¥ 17962 T3
2@sn 0701 ad
o280 002 6T Mna
6L 961 D))
095 QLEIVIL-Z oY
IH $TEZPBT0 STUAIA
ZH BEL°P6BIL HMS
0 sd
TeL SN
£100D INAATOS
8958L1 alL

opbz o0d410d b R L LD

JHT IXI¥4 uwwa ¢ OHEOUd ooduwan me

1o0ds WOMLSNT eEDama I8
6L BT aWTr
9Z60ETOZ Tajeq
s1ajaweiRg uoTiTsTNbOY - Z4
T ONOOYd
T ONdX3
JET-ROSEMAD IHYN

gIsjoweIRg 2le FIUSIIND

W,
AN

(<D

=~
~

€€°19
29° 189
T0°E9

LETEZT —~—

9 PET ="

19" 1ET—

86 GET] ——

HO




ol td b e - B
BERREZS
8 [

wdd 0 £ v S 9 L 8 ot
......... [ PTTETE DU VR PP I TP PP TP S R
, \ _
00" 1T od
0 9
ZH DE"O a1
0 as5
WA Mam
ZHW SLOQOET " 00S as
9£569 1s
greawered buTssededd - T4 _ ;
¥ I2666661° 21 Mg
2380 00°'8 Td
HT 1208
ZUH GEBOLET " QOS T0ds
= S HM sz.—ﬁfﬂ.mu S ————
T 0aL
sas gooo00090°s Ta wg
¥ ¢°G62 chA
28E0 007 0L 4q SN S
oesn Q007 0¢ M
ZLTE oy HO Z
o3e [OOE66E Z ov O
ZH 20993170 SENII } H
ZH 00000001 HMS _
¢ sd
g SN 13007 e
£T0G0 LNEATOS
26E6C aL
bz 20¥410d
JHT IXLYS W §  (HdOud
joads WOMLSNT
80" 8T SWTL : _
FOOTETOZ Te3eg e = e T—— — S ————
szejowWeTRg UOTITSTADIV — T |, 1\ b o 2 B 2 2 R e e e R N R N N o e o o
T ONDO¥A 1O RO L0 L s i s of s U1 S O) O) O =) =] = ] 00 00 62 S NN DWW WO W R B
T ONGRE ) 10 © © ~] 0 @ WY N 0o W M D000 W UYWL Oy -] 00 O3 0O AN
BOYPMD mﬂ.ﬂuznb?uFCOJT.vLQ.,_“r:.,bCr.zggnUEaVT.-?ufuabTQOQTQOESEEQ.UGEL ]

simjsweseEd 231n{ JUSIIND

(<D




LS

o1
zH 00°T
i
ZHN OELLLSL SZT
ZLOTET
s1azouered buisseooxd - C&
¥ DO0EE8BOZ 0 ZTMTA
M TBEEEE6T"CT ZM'id
o@sn 00706 zadod
gTZa[em z 19¥4addd
HT ZonN
ZHK S000ZET Q0% Z0ds
m=mmz==== ZF TINNVHD =w======
# 00000000 0LT wid
DasEn OO.@# ._nm
2€T TOON
2HN BH9LOLL GET 1048
s==usm== TI TINNVHD =====s===
T odL
09s QO000CE0 0 ita
585 000000007 T T
¥ 1°962Z a1
oasn 00701 10
oasn QOZ ST Mmd
6L°961 o4
o8s 9EECPTL'E [o) 4
ZH BTZPET O SMICIE
ZH 8¢L F68ZE HMS
4] sq
voL SN
£100D INFATOS
fOCELT al
opbz 2044104
JHT IXIWA ww ¢ QHEOYd
3oeds WOYLSNI
00° 6T SUTL
VPOOTIETOE Teaeq

sxeyswered uoTifeTnbOY - Zd

1
AH —
DETTRO9YMD

oN20¥d
ONGXE
TN

cIpjsuWeIRg BIRQE FIURAIND

<)
MEAMNNUEH
(<)

>

zZl
bl
917
91

88 ET—"

sc =

grLT—"
66°Z9

[ S
€5°19

@
o
o
w

£0"
16"
82
9b

6%
0¥
Le TPl —

e 2l —
LE LET ==
gL Pl ——
Ly 89




icn Paramecter
20130719
13.03
spect
mm PATIXI iR/

=i

qui

™

- A
SIRU

Dazte
Time
iN

F—
LR

PROBE

g

998

o
———

=
=4

JLPROG

-

NN NN NN N NN NN A A A A A A A A A A A e e e B

L I W A

L

g u

U [ V3N (V]
H @ won u
mea o OM 0
MWW DMID
rowmoo «+0
o 0O «ino
WOl r DD
WO iNn oo 010
1 N uwh (=]
O (=]
O . (=]
ol .
W
(0]
(0]
=
N
OO = bl et
mRmOnNEH AR

T

|| 14
o

o “
i 7] W in 4
0= o E 1] - i
| v
(BT ol R R - o (=]
o0 m pmr=- m O
0 o L] B u © " .

o N o0 =] 1
- m m H W O
wim m 4] m

— o (N |
= -l .
[ © ' v I =]
7% [y © «
3 N — il n

“
:'ﬁ (5]
(%] @ Qo O
¥
[ ] Q
] L2l
1 o
'
g = — I
jOU = = m
b 10w CilHB MmO
| IS A A T AT by 03 40 53 0 00D B
e

Q‘
|
A
—
- |
I
@]
c
I [
o] T
I

0.5 ppm

30 25 20 15 1.0
rs %

65 60 55 50 45 40 35

7.0

9g'L
w.

-—

920t

I~
-
-

S73



vLS

wdd 0 0z (117 09 08 00L ©0ZFr OvL 09L 08k 002
. ! . | , ] . | . | . | 1 . 1 . 1 . ] \ i . |
oy 1 od
0 0
zH 00" T =5 S, _ : " o _ ik il
o HES ..._ AT kg e _. " ___. o __ _.._..._ ._._ ek 4. ; | T It ]
W= MAM ’ . _ _ o
ZHW ELLLLELTGZT as
ZLOTET Is
syojswered buisseooad - £3 1
M 000E680Z°0 ZTMTd
M 18666661 2T ZuTd
sasn Q0°06 zadoda
9LIzZaTRA Z]osdddn
HT ZO0N J
ZHW GOGDZET 00S zoas
memmmm= 7T TANNYHD w=======
M 000000007 GLT THIa
2asn Q0°%T1 Id
DET TONN
ZHW 2¥9€0LL°STT 1045
=mmmmmew [T TINNKYHD omoxs===
1 oarL
o2as QOpeooLato 11Q
285 00000000° € 1a
W 6 66T qx |
o@sn 000l aa
2380 Q0261 »a :N
6L 96T od
295 9€EZRTIL'Z ov
zH BIZ¥BI 0 sTMaTS H
ZH BEL F68ZE HMS
0 ca ’
98 SN
€10 LNEATOS / ‘ f _ _ _ HO 0
8958LT al H
opdz o0MATNd RER s O & >
JHET IXI¥d ww ¢ QHEO¥d ine ms o [
aosads WNMLSNI W.sm owm © o w
ST ET awTL
6ILOETOZ Teaeq
gxojeunwiel votTatsTnboy - Z3
T ONDOYE
T ONEXE
DET-PFGEMD HRYR

sAgjowERIRg v3R( JUSIIND

>E)
uaNNNa
(>X)



Si

Lo ol Pl Py ol
G| |~ ~1|S
wdd - - 0 L ra € v S 9
Y TR PPN Lesias P P [ | P Lvvss A P | PP Livesssinn Liares peneliaicsias Lpnere
1 ﬂ
00°% ol=1 Ti
v} €9
ZH 0E"O a1
Q g88
W3 MaM
ZHW 6TTO0ET 00§ S
2£559 15
saxsjaweied Butssecoad - Zd
M 1666666121 MTd
sesn 00”7 ¢ id
HT TOON /
ZHW CBBOEET 00E 1048
mm—— ._“uﬂ sz.zaﬁmﬁu e
oz
yt 0dL
235 ¢0000000°§ Ta N H
M LTG6L aL N
aash Q00T T4
5850 DOD" 08 #a IOV_/&/Emn_-:
vz 9zl o8 H
D@ TO06RE6"T o
zg ZL9991°0 sMIaT A
ZH 000700007 HMS
s} sa
8 SN
£1200 INAATOS
g666C al
bz 90¥d10d
JET IXIW¥d wa g GHE0¥E
aoeds WIHISNI s
ob- ot BUITT = =1 T
L0LDETDZ Taaeq o = = Lol
sisjpuFled UCT3TSIADOY - ZJ . y . P
W0 N W WL b B s T U1 Ln Ul O - O
R L CMOUOMWEB WO o NWW-JmWo - oo
ﬁ omwwmm L s ZZGGL?QB?OIEBLEO?B?U?ZG%
BOREMD SN

sI=aq8uEIRg 1R IUeIIND

<)
HMIAMNNME
(>




9LS

wdd 0 0c or 09 08 001 ozl )48 091 08t 002 0zce
" | . 1 " 1 " | . | | M ! . L L 1 " ] 1 ; | " 1 N
oV T od
0
ZH 00" 1T
o
W3
ZHW OTLLLSL GZT
¢LOTET
siotrowexed Burssanoad - g4
M 000E680C°0 ZIMId
M [866666T ZT ZMTa
29sn 00°06 ¢addod
aTzITEM ¢ lo¥aadas
HT ZOON
ZHH S000ZET Q0% 045
mmmm===m 7] TENNYHD ==m=e=== |
M 000000007 0LT MTa
sesn 0oyl Td
JfT TOON
ZHW BWSEQLL GET 1ods
mmmamm== {1 TANNWHD =s=sses=
1 eai
238 000000ECTO ita
2as Q0000000 € Ta
M Z°96E a1
oEsn 00701 aa
oasn QZ 5T Ma
6L796T 9%
o@s QEELPILTE ov
ZH FICVEBT"Q SEMIIL
ZH @EL°PBRIE HMS
¢ ad
S6e =1 4
€700 INAATOS oz
BOCHLT aL
opbz DO¥ATN _ \>/ — \ H N H
JHT IXIVE ww ¢ QHEOMd L
Josds WOMISNT PS4 g ooog aN
£%°LT awyl oo o w oo uadg-u
LOLOETOZ Teeq cweaue ° e HO o] Wed
sTaneweIeg uworyTsinboy ~ 23 H
T ONDO¥d
T oNaxH
2ET-R0ZEMD TWRVN

siegsWeXey vIE(] IUSIIND

W,

<D



LLS

7R

ZHW

M
Dasn

ZHH

]

Das

A
Jasn
238N0

28s
eH
zK

widd 0 oL &L 0¢ &¢ 0¢ ¢ Ov &v 0¢ &¢ 09 g9 04
PR PR U PP S R APV DV RPN U EEPR S T DR PR B
o0 1 od
0 a9
Qe 0 T
Q dss
W3 Mam
CLO0CET " 00S 45
SESG9 1s
sxajeuwexed Butssenolg - 24
18666661 °"C1T wid
go'g Td
HT T20N
CEYOEET 008 TOJAS
M.HWZZE.HU”Ulﬂﬂ""H
1 oaxr
geooooe0T s Ta
¥ 562 a1
0001 ad
000°06 ua dz
gL TE bt
1006666 ov 3 H
7199910 SIHALL |
000 " 00001 HMS
0 e NS NS Ho SETH
8 SN OOOOOT_LT_L,L_LITIIZZZZZZZZZZZZ H
g pe lete] INEATOS o« ¢ =« = = = s . e e e s x & w
BE6H6S aL 66665903Qgg99999LLLL88886666
B2 50udind 3?9983?§981Eﬁ9£0TTZO_LIZ_?QQGJ
JET TRIVE WU G avgoud 69?...,.._390.?6991LZQ9.?9?9T.93L€9T
3oads HWOMLSNE
81°ST BWTL
CZLOETOE “aleq
srpaoweIrg UatTiTsTnboy - Z3
1 ON2OMd
T ONdaX3I
gecQpmo TN

§ ,

.

si9yemeIeg RIEQ JuURIIND

<)
FBIAMNAA
(<)




8LS

171 S 4

091

o8t

0F° 1
0
ZH 00" 1
0
W
ZHW TELLLSL SEL
ZLOTET
graqauexed buiesanoig - 7a
M 000EGBOT O ZIMTId
M TE66666T T ZMTa
Sesn g0 06 2024
9TZ3TEn Z lovdado
B1 ZINN
ZHR SO000ZET-00C 20Js
======== 7] TINNYHD ========
M 00000060 0LT ™14
Sasn 00" BT Ta
JeL TOON
ZHEW BVIEOLL SE1 T0dS
sxssss== [ THINNTHD = =
[ OaLn
9895 QO000QEQ O T1d
2as QQ000000"T Ta
M 8°G6Z qr
s8sn 00 0T qa
29SN Q0Z°GT na
6L°96T oM
oas QEtZpILE Ov
7H RIZ2%¥81°0 SE¥ATA
ZH BELVERTE H#S
e sa
ST SN
£7042 ININTOS
B9SBLT ar
opbz 20¥41N4
JHT I¥I¥d umt G dHE0H¥A
1oads WOE¥ISNI
6 6T SWFL
EZLOETOZ Te3eq
EIalsUlRIeg ﬂﬂ..n.ﬂdﬂ.ﬂﬂ@ﬂﬁ - N.h..
T ONDO¥d
T oNaxz
DET-ZRGOHMD RN

sI93aweIRg PIR( USIIND

<)

<D

=

59°L

8L L

9g78% ——
QO*ZE —

QY Y —

267 8S

00" TL —




S79

ppm

» 1 1 T
(V] o O 1) | G w "
b 14 0 " | Il lli ] (] {4 F]
m e 1 | | =5 b B S i = i
! | W
¥ ¢ =t (TR I VI & TR s B N R TTI o w BUL LS R I = oW Al M (& ]
Mo EDMm LS ot DO Yy oD | € 4 O i U ™AD e i (&)
U e + B M L) WO WD w0 | o . R ] ' .
NER] B €5 Ly (o W &1 TN RSN, W] (&) i AT | (o ] vl
i W L S S | i L (Pwm (s FRAN =] N oy WO
B i -] £ ool [} (8] TR m W "
03X i ) m ] | L] 3y i
bt g o I 1 ol ol .
[ L (BN 1ol €3 . m O
| vk (11} 'r‘, ] (N} [ 1 0y
i B b — s f in
W ol b I - v
i ™ 1] (1)
W ol n ¥ U } ©
(&) s ] 4]
e [} o
z i W 3] It ] 0
= () T “ & " N
o ™\ V. 0& | [ L 1
s —_— b B2 L) W oa - [in EEEE | [
Py By O O vl [ 2’ s oW s = m
o e LR DO Ly E | BORE SR l-lllh!—]‘lllll'll)
L3 2 k) I 121 H MBI & (RN TR Jug €0 0 (2 4 1 09
Gl 1T
-
coe" T
e Todlh |
GZGe'1
-
62G6°1
6EG° T r
ST
AR J
creCe'T Y
Lad L |
~n ——
gGGe" 1 ==
0DLG" 1T ._
PN L3
—
- —
455 T —
629° 1 <
(al 72 & Bhd
ERe ™l
9v9° 1 —
.
LG9

o
~
O

198 40 B
LGSO
960"
WRET
getr”
154 5
666 °
L96"
£L6"
[86°
0v9-
S99k
¥99°¢t
BLO &
Log’
GI8"
1
EOQL”
GIT*
ETLE

ovPk”

o
I"'\-\..
O
=t = =~

-
0
o

¢ N N

NN ONON NN

™ N
2u

ST
09% G4

o
O
<

OO UMUMmOOU e

==
T =<
.

s o 0N

T

10

LB B

11




wdd 0 0z ot 09 08 ©00L OZL Ovk 09k 08L 00T OCC
2 | i 1 . | M | L I z | . | 1 1 L 1 L | P 1 " | " | s
ov-1 24
a] g2
ZH 00° T g7
a gss
WE Mam
THW SELLLSLSET as
CLOTET 1s
steaswezed butsssdorgd -~ Zd
#h QODEGBDE O Zimid
M Teeesaesl L1 Mg
sasn 0006 2adad
grz3TEnm 2 19¥d4ad2
HT ZI0N
ZHM S000Z£T° 008 ¢04ds
mem=—==wm=w ¥ ‘Hmzm&.ﬁ.mu ===
M 00000000 0LT ™id
Dasn 00" PT 14
JEL To0N
ZHW B8VOE0LLGCT 045
mam====n [J TINNVHD =wwes=== ng
L 04l
538 (Q00Q0ECTO 11d aN s
o@s QQ0CCO00°T [a
W 27962 a1 HO F
ossn 000t 30 (0)
oss0 Q0281 mad H
6L°926T 2% _
D@% OLEZPILC ov _ S
ZH §T2veT°0 sENATd N oI
ZH QEL PBBLCE HMS
e sa HO
% /NN A \ | ANER
£1000 LNEATOS
89C8LT [k L L L T V] o o0 v ~1 [ [
ophz sowdI0d RO ;e WA e e Ma R
JHT IXIVG U §  GHAONd C2R0BE wn He2 & B W W
3oads WNHISNT ;W
€ETIL BWTL
200TELO0C Tejeg
sisileweIeg uwotriTsinbovw - 3
T oN2Ccdd
T QNdX3

D€1-9Tokmo AWYN
sroneWRIBg wiRd Juaiiand

C><)

daMnaga

(XD



18S

wdd L Z € v S 9 L 8 6 1] L
- Lees Leres )

acal e siacaal sa s siassn i bl i

s sl vam s i ss L ons ge oz Povs s 85 5 il Lasausians | TP |
— jl _—
00°T Dd ___ﬁi Rw
o 9
2ZHE 0£°0 g1
0 gss
NZ mas
ZEW TTTOOET 00% Is
9£559 is
szelsweIiwd Butssesoid - £3
M T3666661°CT MId ]
230 Q078 T4
HT 20N
ZHW S8B0EET 00§ TO3S
|||||||| TT TENNVHD ww=meman
1 oar Ae
o®@s 00000000°§ Ia
A ©7E6d Il an s
Sesn 00°0T el
S3sn 000 "CS mMa =
SL IL o HO 0
2®s TOU0BEE66°C ov H
ZE ££9991°0 SETUAI !
ZE 000°0060T HMS e _
0 sa
ot SN SN
€120 INIATOS
3666¢ aL HO
&z a0¥a1Nd
JHT .wa¢n. g OHEOHS
1oads WAMISNI
181 awrl
£Z0TETOC TesEq
SIaZaueIiesg ..."nuluuwm..nn,.wubﬁ - Zd
: oNDO¥S A R PO . B, § UL - - —
T ONSXT o el o — o e e ] H R HEFEFNDMOMDDNDNNDDOONDNDNNNDNDWOWRWWWWwwwwwee,
Bggynz 00 TN o0 NNAAUTUUUUOORNNOOOO 100 WI0 WY 000 MWK OO W
SIIFWEITE NPC WWAITMD @ P O MWW WO HNNWWOVWHF U LN WUWVWHNBUUUWON -0 HNDGoY - A
PUOOVUWON YD HOUMORBHW-CYWOWOAWNFR, NV OoOWYNNOOhooRs@NIULO



8S

0y°T
ZH 00°T
218

ZHW 769LLSL"GCT
CLOTET

0oL
I

0ct

orviL

09t

08l

od
€9
g1

ass

M
as

is

sxejewered burssesord - Zd

M 000£6802°0
M T866666T 2T
oast Q0°06
QTZ3ITEM
HI
ZHW G000ZET 006
memwmm—— 73 TINNVHD

M 000000007 0LT
29sn0 Q0 Pl

D€T
ZHH 8V9E0LL ™ S2T
======e= [ TINNVHO

T

Ja%
was

Q8sn
RSN

Das

ZH
2H

000000€0°0
0Q000000° T
2 L6l
00°0T
002°ST
6L°96T
QEEZPIL"E
¥IZVBTO
BELPERLE
0

909

£TO0D
89G68LT
opbz

JHY IXIVS Wi §

3oade
BS BT
£Z0TET0E

ZTMTd
Zmld
zadod
z 1o¥aadn
ZanN
zoas

wid

14
To0N
TC4aS

e

0at

tia

Ta

ar

qa

Ma

o0

Ov
SENdId
HMS

sa

SN
LNZATOS
arL
o0udInd
THEOYd
WOMLENT
SWTL
“eara

sxejeoweIRg uorlTsTnboy - 23

T
T
DeT-Begpan
saajsweaed

ONDOYd
ONdXH
AN

wawg FusIIng

§
%
4

%1

0°35T
S0°21
6L°22
0L €2
TL ET
8857
76°52
LT BT
G862
L bE
ch BE
L7 BE
L1313
£E€°T9
Leris
£6T29
g0 8L
SOTBL

LB IT
3

[

08°91
£e"91
TLTRE
Lz 1%

ap 11

GE°EZT
90°9Z1
FT1"82T

e
FA

"SET
cel
€S LET
8GLET

A2

I



S83

BRUKER

U o 4]

n L 0w Ly ] o [0

w oW W n W w B " (L] 2 1]

o mimon ja i B AT 2 b N X -

(1 . ['1]
M Ut uwulal-s..t1nnr\‘1q(_‘!(\clu'uﬁm\uﬂ-l | AR = ] WSRO

" FEOQ U Ny I ar-~-g '90 0 o ~Dm wmml.l

W T i o U ODWoOmo w0 §m . o B o
TR O B ™mQ oM cO;D o w0 o LR S]
[ T2 WMt B iy owm OO i M o0 WA O
B b M o< S N o wWm o Ww o m
L =] | 5] 0O o o (R o 0y
13 5 ol o oo - ] = - .
n a [N - ™ . Mo ’ m O
M | a ™ O (8] g o

W = ) el [1a]
W o (! =« I
1 " ol v
1) -l n Ll a
- e u

[+ ] 0
H %] k3 [ i b
s (8] e & ) ] N

| 1]
LI 14 0ot
H B0 S o
C) oo B2 " - C 1w
[N =RSNE £ 8 [ T RO R TN

n-Pent

4a

[ |

ppm

10



wdd ] 0z ov 09 08 00L 02t ObL 09L O08L 002 022

P S NN IR NP N S NSO S S NN R S R

(1] o
Q
ZH 00°T
Ly
Wa
ZHW LYLLLSLGZ1 as
CLOTET Is
sasjewered Burssesoag - g4
M Q00E680Z°0 Zimid
M 19666661 21 Ay =3 |
225N 00'06 2adod i ey
aTzITen 7 1o¥daaan |
HT ZOON wad-u
ZHH S000ZE£T 009 zods
s======= ZT TINNVHD =w=—mmm= HO
I
# 00000000°OLT THTd H 0o
oesn 00 vT T4
€T To0N
THW BYSE0LLTSTT tods
mmmmmem= T3 TINNYHD =======a
1 0al
28 QO0000EQ"C TId
D8 00000000 E 1a w
¥ 17962 HlL ,
sasn 00701 H0
S@sn QQZ ST Ma
6L°96T BItt
o8s 9fEZbIL’E ov
ZH FTI2H81"0 SENATE
ZH QEL PE9IE HMS
a 5a
£8% SN
£T202 INZATOS
8968LT az
/AN A
JHT IXI¥d wu €  (QHEONA
Joads WNXISNI S EREgs oz
§5"8T 2wty - N oo g
91808102 “e1eq Homna o @on
saejemeing uotTytstnboy - zZaI
T oNDo¥d
1 ONdXd
DET-2EGEMD TN

sIaogaueded e3eq IUWeIand

<)
AIAMNAIG
(<))



U o H L
" L v e 4] 4 o 14
ki ERIN ] " u W N oo ¥ " i Ll
[} mm o a3 n R = nE X > m
- [
@i H~ o ™M 0 ODDMM- OO 1D i l n Mo - TR :-: (] (& ]
BC1IO U o~ O~0-00 ‘D S m @ m ol m (=]
o r @ o o L) oOWwo O =] | m . M EnoD " '
R =Re [+ =] OO OO (o] W m oo (=] -
& ™Mo Wy L) OWwWNMmMmMO A0 i m o MWD O
TR - O N = M o W ™
o [+ O «+; Q - o i i
(PR ] =< oo o e B —t .
(4] Na ] (& 0 l;!(_“l " m (=]
“l wy A=) cl [~ (=]
8] B w5 N 4 “ ("2}
“ | < "
n i ]
i | Ly (8] (] ©
- 8
o' L] [¢]
| U I by
e (4] 1 [sN
= | Il ‘
18] (B '} i o= = [}
Q “ i "1 o oL = =m
[ “m EmHOWE MM~ BB Do el CLE B 20 mom L
™ ke OO O FnEn mta;ZEn J00

585

ppm

e

OH

4b

Et

1 L

$98° €
918°€

10




98S

0ct 1148

06" T
“4H CU'T
HWE
ZHR 8RLLLGLTGSETL
CLOI®R L
srajaweaed DuTsessord - zd
M CDOE680Z'0 ZIn1d
(/=Y YT ST OO B LMld
aaen COT06 £adad
9rTITRm ¢ 1994ddad
HT ZONN
ZHW SOQDZET O0S COES
mocosses 71 TINNVHD ======aw
M Coo00ooo " oL NG
ween Q0 pT 1d
QET Ta08
ZHW GHFOE0LLTGEZT TCES
sermmmememmm L TINNVHD =oesss
T ©dl
Q2% CO0000E0"0 TTa
098 QUO00O0O"T Ta
d L 86c EL
ossn ON°NT wa
ossn QDZ 6T Ma
6L 961 oy
088 QEETPTL T ov
ZH BIZPET O STUALL
S OGELTFGHLE HME
Q Sa
£E6E SN
£T2ad LNIATOS
g9SBLT ar
opbz 08T
JHT IXIVE dEE0Yd
Joads WO¥LENT
OE"TT SWIL
ECLOETOC Tajeq
srajswerey uoriTernbsy - 77
T OnNOUdd
T CNIXE
JET-ZBGYEMD JNYN

SASIIWLALI BIG[ JUSIANY

—

&% gL ——
1818 —
L5708 ——
°F]
LOTRE =—
gy ——

L’

14

=



BRUKER

u
—
o

N

o
o
—

.

(1] il U
] u LT 1] U i~ o 1
i o w n W (] Il V) 5] m 2]
] mmm 3oy 0 0= } b = i
] i W
¥l ol vl o 0 o a0 & = DNl M W OO0 ADOOWOD - o RN ! (=]
bi R Bolo U@ ooy e aoromoo 0 | 0 O m mmunl (]
0 W wwe @l o OWwoD D IO (s ] o Eino “
W ke O W0 R m 5 O R OO O o w m " O 3
L' WM B b oWt | o bW Q
B O e 4 Ol w (] W o™ 7 "
W (@] = (= N - ] o R =2 (9 L
» Ny ] T (= W = o wl e 4 "
L] a N - ol . 1O . m 0O
[\ 1 ol 3] iﬁ o e = (=
1] 5 & n =) 4 in
n i E ,ﬁ "
+ L1} 24 "
L - n (8] ] (&}
=] 4 i}
w | 5]
M 7] s .0 B | M
[+ [ o A0 “ (1] i Cis
@ O= | phidpn sl I [l
RO RS U T TR R = o Nortet = |
WO HEODQ - =] = nouw = =m
HASUE mnu-ZeDn0uuEHauRiE-n kDol cibanm
OZL0 kABHMDMMFMOZOOKMCEKAAQH QN o6 &Py Fad el ) .a

587

-
ch
™

A A A A A A 1O OO ry

OH

n-Bu
4c

u

~

oo
mmemoeNNNoNNN NN A A A A A A A A A A A A A A A

YT T T




88S

wdd 0 0z ov 09 08 00L O2ZL ObL O©09L ©O8FL 002 022
. 1 , 1 . ] . | . 1 \ 1 , 1 . ] . | . 1 , | . 1 1 .
0% T
0
ZH 00°1
o]
ic
ZHR TLLLLGL'GZE Is
ELOTET Is
srajsuwexed Buissasozsd - 23
M 000£6802°0 ZTMTd
M TB66666T 2T Zoid
28sTN 00°06 zaaod
g1z3Ten 2 19¥daan
HT ZI0N
2ZHW S000ZEL 00§ zods
smmmm=== 23 TINNVHD s=======
M 0OD000CO 0LT M1d
o3sn Q0¥ 1d
DET TonN
ZHW @V9E0LL GTT 1048
mmmm==== {F TANNVHD ========
T oarL
2585 QCOGOOED"O rta
2% gO000000 ¢ Ia
M L°G6T a1
sasn 00" 0T g
sesn Q0Z ST Ma
6L7961 94
oas 9EEZVIL' 2 ov op
ZH $LZP8T°0 sAEI1S
24 §€L°¥6BLTE HMS
0 aq ng-u
95T SN
£T202 INTATOS HO
8969LT ar H
opbz oo¥atnd (o]
JHT IXIVE uw ¢ QHAONA H
3oads ROVLSNT
62 CT auTL
8Z90E€T0T “syeqg
sI@jauweiwd ﬁﬁﬂuwm._nﬂ..—uUd. - 74
T oNDOud
T ONaxXd
JET-EEIEMD SN
sIalasleled B1E] JIusIINgG

TL L2~
09—

89 8z ——

997 0%

BT 68 =~

BO b1 —
LY 2T =—
1635 ——

><)
AIAMNANEA
8



2a1

e

w3E
Par

arame

fon

Data

~

o
- Acquisit

Current
APNO
ROCN

NAME

ameters

589

7] :1.::11 u IN
oWy n u @ =]
I SR TR B E
M4SN DenwogNIS8eie™ [BAE
Cel” 28 2Bg«%:88 8
™M s L oW O~ e il M
2 & g2 B MO
(3] < 0o (5] o] *
i -~ ' Lo
) i .'f.r:
. “
(¥
® U o :
522 B 8 :
volimb = i it
HEPDQd Holal =] o
SHAKRRSRASLIUEANAR G
106°0
91670
0E6°0
6GE° T
€9E° T
€LE"T o
6LE"T a
€8E° T
BBE" T o
B6E" 1
0w’ 1
POP° T
Ziv’1
SIv°1
8IP"1
qZv'1l
gev°1
orb-1
AT
0ES"T
G¥S8° 1
9G6G6° 1
6L9° T
069°1
969°1
ZoL'T -
80L"T @]

€08 O=—T
18 2
968" &

=
o
L o)
OO NNNNNNNNNN A

AT A

2.5

3.0

3.5

1

o

50 45 40

5.5

6.0

6.5

7.0




06S

wdd 0 0z ov 09 o8 ©00L OZL OvL 09+ 08L 002 OCC
; 1 . i P | \ ] . | \ | . I \ ] 1 \ | ] ] \ | I
o1
o
2H Q071
4]
it
ZHW ZELLLGL GET
ZLOTET
sxejsuezed Buissaooig - g
M 0DDEEBUZ 0 zImd
M 18666661 2T ZMTd
sasn 0006 zadad
9TZRTTEA Zlowaaa
HT ZONN
ZHW SOO0ZEL" 005 zods
me=—ama= ZI TENNYHD s=======
M 00000000 OLT NTd
oest 00°FT id
2L TOON
ZHW 8F9E0LL GET 1035 _
se===m== [F TENNYHD ==m===== _
L QalL |
D2% QQUOCOED 0 T1a
D@5 000000007 € 1a
i RE6Z aL _
oesn g0 0T ad i
29sn Q0T ST Ma '
6LT961L 94
285 9EEZFIL T oY
ZH pL2FBT O sTaIld
TH 8EL PEBTE HMS
0 50
16 SN _
£12aD INAATOS
BACEELT al
Ly N Py
JHT IXRIVd wit § QHEOUd .
1oods KOMELSNT v oNRee SRS H
gz ot euwfr P ™ot W O.C e HO
TZLOETOZ “a3Eq v mees ree ng-u
srajsweled uoTiTsTnboy - I H (9]
1 oNooNd
1 oNaxd
JET-TRZREND AN

syanouRIeg wIR] IUSIIAD

aaIMNAEE

(<D



§ el B2 &

o
wdd L 4 £ ¥ g 9 L 8 6 ot
e b I I (PPN P BN NI BT PP P
(-
00" Y ad
G €9
ZH QE°0 a1
o 455
WT MaM
ZHW L¥D00LT " 00¢ ds
9Ecca IS
saxejau=red DBUTSSODOId - ¢4
M T966666T CT T81a )
2950 Q08 Td
HT To0N
ZHW SERULLT " 009 Lods
e ._”N JH%EU ===
1 oGl
oBsS Q00000007 % ta
b =] T4 Il o
2850 00°OT Ia
sasn Q0" 0S ma H
29 LE o
295 TOD66E6Z ov _401(\}14ﬂ+14m
TH Z2L999T°0 ST TI O
ZH 0O0 0000T HMS I J H
0 eq
8 SN
£12a0 LNAATOS
BE66S ar
Bz 20¥d 104
JHT IXIVa wu < awgodd
1oade WOMLSNT
Z5° 1T ST T
0ELOETOZ Taieq

£1212WEIRg uoT3TsTnBOy - 23

T ONODYd _
! ONdaXad
ERELEMD dWYN
SAVIPURIRG BRI JUSITIND




6S

wdd 0 0z ov 09 08 00FL OZk ObL 09L 08k 00z 022
. 1 . L . 1 l " | . | i | L L a1 . i . | M | " | A
0% 1
V]
ZH 00" T
0
Wa
ZHW 6SLLLSL STT a8
ZLOTET 15
sxeyowesed Huyss=doird - 74
M 000£86802°0 Zrmd
¥ [B66666T CT Zmd
Ja9sn 00 06 cdd3d
9TZ3Tem Zl9¥aadn
HT ZONN
ZHW SO000ZET 00§ zoas
=mmmanes 73 TENNYHD ========
M 00000000 0LT THTa
J8sn 00" BT Td
ol TOON
ZHW BFOE0LL GZT LO4s
m=m=m=—= 13 TINNVHD wwe=m==m==
E 04
285 QQ0O000EC 0 Tra N4
225 (Q0000000° T Id H
M 8°G6T II
J2sT 00 0T qd T_O
2@sn pOE-ST na 3
6L°961 oM (@]
035 9EETYIL T oV H
ZH BTZYET O SE¥ALI
ZH BEL ¥68EE HMS
0 5Q
152 SN
£TI(D INENTOS
goceLT aL
ophkz 20¥aIng
JHT IXIVE ww ¢ (HEOHA _ _ _ \ﬁ/
Joads WNEIGNT w r w XL
€17 Z1 aury " wes oz
0ELOETOZ “e3vg o oW ek
sIajswsawgd wotsistnboy - 23
T OND0H¥d
T ON&XE
DET-ERELEMD RN

sIajawerey elEg unwuq:w

>)
AIAMNANE
(><)



€6S

wdd L Z £ S 9 / 8 6 (1]
S e l | 1. WP AT PWTDE PP R PSS v | PR POTFTTTTLE
ﬁ | N
00°T od
0 g0
ZH 0t°0 a1
0 g55
H3 Mam
ZHW 6LT00LE 66¥ 4s
89LZC is
siajawered BuisseDoid - g4
ZHH 9S007LE 66F TO4s
gp 00°0 114 J
J2sn 0001 1d
HT 20N
s======= T3 TANNYHD ========
T 0aL
Sa2s Q0000000°S Ta
¥ LTE6Z A A
J@sn 0S°L aa
aasn 000" 0% ma
¥ 90% o
02S GEPE666 T oy 4
ZH ZL9991°0 SEHAIZ Ud
ZH 000 OOO0OT HMS
D = IP\/W_f
91 SN H
£E1202 INZNTOS 0]
B666S alL
bz D0dd1nd
ET/HT &NO um ¢ aHdE04d
3joeds HNYLSNI
ST ¢t1 SUWTL
ETLOETOZ Te3eqg I
si@jeweied UOTITSTNBOY - 74 T.T»T._L_L_L_LEEEEEEEE.F__F e I B N S e e IR IS |
T ONDOY¥d SESSQG;QEE.P;V.F?LL_LT NN WWWWWWww
ONG¥T SUNJdOoOWVWOoOrRr®OWVWOoOOoOREN-IONW WU OoOOF®B&U
Mmmm?u et OO NUIOW-I~]RF KN oD WUt R0 RWoow

Si@jsueaes 23eJg JjusIiind

<)

<O



081 002 0Ze

01 od
0 g8
2 00° T miiijii
0 HSS
WA MM
ZHH TB6EZAY SET a5
9ES5S9 s
srojoueled Bulssedoad - 24
ZHH T66TELE 66T 2048
gp 0012 114
8P 00°'T 2'id
o@sn 6006 7adod
HT ZanN
gIzatem f&ar-Glelitel
s======= ZJ TANNVHD ======== * h.v
ZHW Z086F0L"GET TOdS _ b
gp 00°0 T1d HO
Dasn 0S°g Td H
OET TonN ©
=z====== T[J TIANMYHD ======== —|_
T 0da
2928 (0000002070 Te
58S 00000000°2 a
A L'P6E a&
oasn 0§ L ad
oasn QOE ST a
U O06EST o
095 ZOTLGRT Z Ow
ZH E£9L82T'0 SE¥ara
ZH BEL°BLITE HMS
0 2a
OEET SN
£IoUD LMIATOS
FSEEVL aL
opbz H0¥4d1I04 (%) TR R
£T/HT aND W §  AHAONd . See g Py
joads HOMLSNE s ps ..W o o
RS At SuTL s3sw
€TLOET0Z “®3eg
siajauweIed uotl1sinboy - Zd
T ON20ud
1 ONd Wi
DET-C9BEMD HWEN

saojoweird BIRI JUDIIND

<)

<O



S6S

L]
e

1
~
-

-

(1]

14
HH

n
b
1]

=)
)
-
]
1L
9

)
™
[ ]
m
o |

Hw MR
QMmoo
)
(% ]
|
I
]

aoin o

00°¢S 18
Rl 30X
STE0EEL 005 fcas

|.<U l.m./.?rﬂlnll. llllllll

OCCO0GEo0"¢ “1C
362 1
sagn 00C°CS ¥
BPCTEL o8
~e 06666 C ¥
L2991 °¢ SAEGIs
E sN
£SO INEATOS
11139 cl
£z 50¥4TNd
/JHT IXIvVd &= ¢ CHE0¥a
J>ads NYISNI
€5 01 Ch
‘n1-u|d| “=1=g
SUEINd UCIIISTNOOW - -3

< ONEXZ
qLayesS ZWEN
SI919WEIEF ¥31W. 1UeliTD

Co<)

2%

1\“‘“&7

796°0
L9670
T£6°0
EL6T0
28670
G86°0
686°0
266°0
L6660
ST10°'1
QG0 1

S )

S

= =
) W W e W W
W hnh O
SO OO W

By

SN
HO

9N
o

]

i
100°2

o, ¥ Ry
89L°

8p8°1

"I

L

1L6°

£
18728
AT

8vL"1
PGLT
p98° 1
L98°T
6L8° T
£€88° 1
G68° 1
868°1
y06°1
pI6° 1
226" 1
€E6°T
8E6°T
6V6°T
096

86" 1
LLy 2
669 €

W
~] -l
N n



96S

wdd 0z ot 09 08 ©00FL OZF OvL 09L 08L 002 O2C
\ 1 1 . 1 ] , ] \ 1 N 1 , 1 . 1 . i \ 1 . ]
01T ad
0 Ha
ZH 00°T |71
0 gs5s
wWH Mam
ZHW 62LLLGL*GZT s
ZLOTET 1s
saajaweaed butssanoid - Zd
M Q00EGB0Z 0 ZIMid
M THOBBEGEL CT ZMTd
@St 00°06 zado4
9TZATRA z 19¥dado
BT ZI0N
ZUW GOO0ZET 00¢ Z0IS
m======= 27 TINNYHD ========
By
# 000000007 0LT t1d
Dasn 00 FL 4
JET TOON =T
2HEH §¥9EQLLTSET 1028 HO
me==m=== [3 TENNVH] ========
T oazx aN
285 00000CEC O T1a { .
o8€ 00000000 T G )
M 97986Z aL
23sn 00" 0T qa
ossn 0OZ 6T wad
6L 96T 9
295 9g€2HIL 2 ov
ZH F1EPRT O SEEAT
ZH BEL T 96BIE HME
8] 2a
: AN
£ETI3C0 LNEIATOS
8959LT ar g ri ] 2o 3
opbz 50Ea"10d ot o i e o o v LG o
JHT IXIVG wu ¢ JHEONA A e oD we R
3oads WONLSNT
6581 awT]
OTOTETOZ Tajeq
saajsweIeg voT3TsTNbOY - 24
1 ONDO¥E
T CONdXd
JET-BLAFTMO IWTN

gXajaueied ©awd IUsIIN

o)

(>



L6S

wdd g v S 9 Ll
P | | PPN | I | I [P | B | I (IR MU
00T E,_\\J h
0 €5
ZH 0€°0 g1
0 fSs
HT Mam
ZHW 6710048 667 das
89LZE 1s
siajaweled BUTSSD20T4 - 74
ZHR 9S00VLE AEF 1048
gPF 000 T1d
2880 00°0T id
HT TonN
S===z=z=== T TANNVHD =======a
i 0aL
935 (00000000°§ 1a
A T'F6T a5
298N Q0G4 aa
QSEN 0000 na
v o0¥ ou
298 G6VE6GEGT oY
ZH £L9991°0 SHYEdIA
2H 000 0000T HMS Uy
0 214}
2 SN OH
ET2a0 INAANTOS =11 =
BG66ES ax
Bz 2084104 SN o)
EL/HT aNO W §  QHHO¥d jusd-u
3o00ds WORLSNT
0597 W
¥TLOETOZ Teaea

SIojoweIed UOTITSINDOY - 24

T OND0Hd
T ONaxa

PhHBEMD AHYN
sIsjoueled eIRQ JULSIIND




wdd 0 0z ov 09 08 00OL 02, ObL 09L 08L 002 022

1 | | . L N | | . | N | E— l . 1 . | 2 1 . |

86S i -

0 IO i e e " - -

ZH 0071 87T N i - R

0 g€SS
2 ic| Mam
ZHW 9BAEZRI SET 48
9EG5S IS
sielsweaed bursseosoiagd - zd
ZHHW T66DELB 667 2048
gP 00° 12 Z11d
gr 0071 Z1d
Jasn 00" 0e gadod
HT ZINN
g1zaT1EM £9ddado

====ssss= 7J TTANNVHD ========

ZHW ZTO8BVOL GEIL 104S
gP 00°0 d
J®E8nN OG- § 1d
JfT 120N
======== 1] TTANNYHD ======== .
1
T paL
o8BS QQ0000E0°0 I1p
288 (00000000°C 1a |
W L V6T G !
J3sn 0574 |a
2esn QQg°ST ma
7 06EBT od \/
095 ZITLSBT T o% o
ZH £9£82Z°0 SENATA ERNRRE8E S pofr-$-
ZH BEL6L9TE HME R R N @ e
0 sa O MO MW ey m =l @
£6L SN uy
£ETDa0 LNEATOS OI
ve8IPT arL
opbz 90udTINd SN s
E1/HT &8ND ur ¢ OHEOEE I
1oads HOHLSNT o] ag-u
FAT A ¢ 2WT
PILOETOL “23eg
siejeweled uorltsirkoy - z4
T ONDOEd
T ondaxXs
JfT-®aBEMD YN

SIajaweIed PlEC Juslling

D,

.3



66S

- N 557
. _J960
E- 0 <20'E
. 00

=60

y € 9 L. 8 6 0Ok L 2L EL bL Gl

—_— 3 - ..
00" 1 ad ﬁ\l
o g0

ZH QE°0 g7
a da5s
Wa Mam
ZHH 6HTO00ET 000G a8
9E569 Is
sxej3aus3wed buresaserd -~ 24 9
M T966666T CL mid
oesn 0078 id ud H
T 120N
ZHW GHROEET"0CS 1045
mmeemm== T3 TINNYHD ======== HO o H
I oar H
o928 0000000075 TQ
¥ ZU8e ar
oaest 00°01 aa
23sn 0007 0S Ma
XA T a4
o8s (0066667 T OV
TH Z2L9991°0 SETEGIE
ZH Q00 0000T HMsS
] Sda
8 SN
ETOUD LNEATOS
g6668 ax
bz 204d1nd
JHT IXLVS w g OHEOEd
aoads WONLSNT
90" 11 SWTL,

BOROETOT

srejauweing uoTi(stnboy - 23

T
T
BRI IMD

Tajeq

ONDO¥d
ONEXT
IWYN

crajeuried PRR( IULSIAND

Co<<)

(<D




00TS

0p° T
a
ZH 00°1
a
WA
ZHW 9CLLLSLSTT
ZLOTET €
sxojawezed DBuissanord - Zg
M 00D0E6BOZ 0 ZIM1d
M TE66666T ZT ZMTd
2350 00°06 2da4n4d
oTzi(eA ¢ )oMdadn
HT Zo0nN
ZHW SO00ZETT 008 £0ds
meemmm—— 7Y TINNYHD oee—————
¥ 00000000°0LT iM1d
fasn g0°Fl Td
28T ToNN
ZHAW B¥9EOLL"EET 1048
======== [J TINNVHD =====e==
T adr
235 QCOC00ED"D 1ta
2385 00000000°T Ta
M 2788l iL
28sn GoTo0T1 Ia
28sn Q0Z 6T ma
6L7961 |
2983 9feZPTLC o
IH HICZHBT O SIUAId
ZH BEL PBSEE HMs
o sa
TsL SN
£12a3 INIATOS
8958LT al
opbz DOHETNA
/HT _IXIvg u ¢ (JHEQWd
Joeds WOALSNI
65°1T SUTL
BOBOETOL Teaeq
SIg}suRIvg ..:u.m.udm..mﬁHuU¢_ - I
[ ON2oud
T ONSXT
AET==GTHMD RN

SIajsleIvd BlE({ JUaIINn)

<)

<O

00}

L

(1745

L

1

orl
L

091

08L
_

HO

ud

a3
Ly

Lad

"0

S8

(4B TA
S879%T
P 82T

L"8T1
g 871

i
7

05" 6ET ——




Data File: chstan\5-14-13 2;08:41 pm -1L.run Operator (Cale):
Channel: 2 =7225.00 nm RESULTS Calc Date: 05/14/13 02:31:17 PM
. ’ Caleulated: 1
Sample 1D: cw224aaarac Times * ) .
Operator (Inj): OB-H, hex:[PA= 98:2, 1.0 mL/min Calculation Method: c:\wmdows\t.en'rp\-&ld- 13 2,08:4] pm
Injection Dare: Instrument (Cale): Varian Sta #1
Injection Method: c\starichuan\standard 2%.mth Run Mode: Analysis
Rua Time (min): 19.387 Peuk Measurcment Peak Area
Workstation: Calculation Type: Percent
] i Varian Star#1 Calibration Level: N/A
Inserumen: (1)) verification Tolerance: N/A
n;.,;T'__ A 90%
{ |
| -
306 | '1 0%
20 oA
1 [ 1
| i f 3\ .‘D%:I
160— { “\ / A —
O S N - D e — -t
o=t o T ——— [ o o em |
e “is ke s ho.e vy fee s |
Minutes
: Rel Sep. Width Status Group
Peak Peak Name Result ¢ Ret.  Time Area
No Time Offset (couns)  Ret ~Code 12 Codes
{min)  (min) Time o)
" TTioceis. 12080 0000 52721944 000 BB 23 0
2 _ 505155 16413 0000 _S32008 600 BB 423 0
- Tatals 100.0000 0000 106542352
Data File: cstart12-28-13 2;11;58 pmi - Laun Operator (Calc):
Charnel: 2=225.00 nm RESULTS Calc Date: 12/28/13 02:37:57 PM
Sample [D: cw3ds Tires Calculared: 1
Operator (Inj): OB-H, hex:1PA=95:%, 1.0 mL/min Caleulation Method:  ewindows\temph=12-28-13 2:11:58
Injection Date: Instrument (Cale): Varian Star #1
Injection Method: cAstar\chuanstandard 2%, mth Run Mode: Analysis
Run Time (min): 22.960 Penk Measurement: Peak Area
Warkstation: Caleulation Type: Percent
Instrument (In}): Varian Star #1 Calibration Leval: N/A
Verification Toleranee: N/A
maU |
500— A 0%
F\
400— f \ T0%
300— ’; |
Y 50% -~
200 ( \ —
100— / ‘\ 3% .
o — — e - T - - . — rts'_i
-G R I e . e i
! 5 10 hs bo
Minvtes
Peak Peak Name Result () Ret,  Time Aren Rel Sep. Width Status Gronp
No Time Offset  (counts) Ret  Code 12 Codes
{min)  (min) Time (sec)
1 22000 127787 0.000 3790007 000 BB 213 0
2 _ §7.8000 _17.613 _ 0.000 168479248 _ 000 BB _ _ 578 0

Totals

1000000

0.000 172269248

Me

5101



Drata File:

cihstar\6-14-13 7,04;02 pm -1.run

Channel: 2 =225.00 nm RESULTS

Sample ID: ew331rac

Operator (Inj): OB-H, hex:IPA= 98:2, 1.0 mL/min
Injection Date:

Injecticn Methed: ¢\star\chuanistandard 2%.mith

Run Time {min)
Workstation:
Tnstrument (Inj):

22.347

Yarian Star #1

Operator {Calc):
Cale Date:
Tirnes Calculated:

Caliculation Method:

Instrument (Calc):
Run Mode:

Peal Measurement:

Calculation Type:
Calibration Level:
Verification Tolerance: N/A

06/14/13 (7:27:23 PM

1

c\windowsitempl-5-14-137;04;02 pm
Varian Star #1

Analysis

Peak Area

Percent

N/A

3
Minutes
Peak Peak Name Result () Ret.  Time Area Rel Sep. Width Status Group
No Time Offset  (counts) Ret  Code 1/2 Codes
(min)  (min) Time (sec)
1 . 487266 8.067 0000 163505696 0.00 BB 204 0
2 512734 11eer 0000 172051616 0.00 BB __ 62.8 0
Totals 100.0000 0000 335557312
Data File: cstar\6-15-13 10:49;31 am -1.run Operator (Cale):
Channel: 2 =225.00 nm RESULTS Calc Date: 06/15/13 11:12:18 AM
Sample ID: cw3fla Timss Caleulad: 1
Operator (Inj): OB-H, hex:TPA=98:2, 1.0 mL/min Calculation Method:  ewindows\tempi~6-15-13 10;49:3]
Injection Date: Instrument (Cale): Vurian Star #1
Injection Method: c:\starichuan\standacd 2%.mth Run Mode: Analysis
Run Time {min): 17.147 Peak Measurernent: Peak Area
Workstation: Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: N/A

Verification Tolerance: N/A

Al
700 N
6C0—
s0c—]
100—
JUOj
200~ |
100—

> i AN /H
7oL I S :

I 5.0 ks 0.
Minutes
Peak Peak Name Result () Ret. Time Area Rel Sep. Width Status Group
Neo Time  Offset {counts) Ret Code 172 Codes
{min) {(min} Time (scc)
1 1.6681 8253 0000 5407514 0.00 BB 16.6 0
2 980319 11603 _ 0000 269354656  0.00 BB 64.7 0
Totals 100.0000 0.000 274762176
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Data File:
Channel:
Sample ID:
Operator (Inj):
Injection Date:

Injection Method:

Run Time (min):
Workstation:
Instrument (Inj):

c\start6-13-13 5:49:11 pm -1.run
2 =225.00 nm RESULTS
cw350rac

OB-H, hex:IPA=98:2, 0.5 mL/min

c:\star\chuan\standard 26 0.5ml
39.627

Varian Star #1

Operater (Cale):

Cale Date: 06/13/13 06:29:58 P'M

Times Calculated: 1

Calculation Method:  ciiwindows\temp\~6-13-13 5:49;11 pm
Instrument (Calc): Varian Star #!

Rua Mode: Analysis

Peak Measurement: Peak Area

Calculation Type: Percent

Culibration Level: NiA

Verification Tolerance: N/A

=81 A 90%
§00— .'P‘ | \\
590- i\ [y 0%
w00 A IR
300— [\ I \ 50%—
200— I\ P e
100—| | \\ ] \ T
| |
0 - T y \,m:l
- S - R I e e o
5 10 1s 20 ks o hs
Hinutes
Peak Peak Name Result () Ret.  Time Arca Rel Sep. Width Status Group
No Time Offset  (counis) Ret  Code 12 Codes
(min)  (min) Time (sec)
1 296604 31880 0000 257637872 000 BB 764 0
2 50330635587 _ 0000 261067216 000 BB 718 0
Totals 100.0000 0.000 518705088
Data File: ¢\star\6-13-13 6;31;56 pm -1.run Operator (Calc):
Channei: 2 = 225.00 nm RESULTS Cale Date: 06/13/13 07:14:06 PM.
Sample ID: cw3SCA Times Calculated: 1
Operator (Inj): OB-h, hex:IPA=98:2, .05 mL/min Calculation Method:  c:\windows\temp\~6-13-13 6:31;56 pm
Injection Date: Instrument (Calc): Varian Star #1
Injection Method: cA\starvchuan\standard 2% 0.5ml Run Mode: Analysis
Run Time (min): 41.280 Peak Measurement: Pesk Area
Workstation: Calculation Type: Percent
Instrument (Inj): Varian Star il Calibration Level: NIA
Verification Tolerance: N/A
AL “
ma] A 90%
\ ]
300— ' 0%
200 | 50%
100— J 0%~
E .- T E
Minutes
Peak Peak Name Result () Ret.  Time Area Rel Sep, Width Status Group
No Time Offset  (counts) Ret  Code 172 Codes
(min)  (min) Time (sec)
S o 34303 32760 0000 5225233 000 BB 644 0
2 063497 35380 _ 0000 146216448 000 BB _ 618 _ 0
Tolals 100.0000 0.000 151441680

Me

n-Pr\?j\/o

H 0
2c
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Data File: chstan6-15-13 9;11;54 am -1.run Operator (Calc):
Chznnel: 2 =225.00 em RESULTS Cale Date: 06/15/13 10:02:14 AM
Sample ID: cw352rac Times Calculated: 1
Operaior (Inj): OB-H, hex:1PA=08:2, 1.0 mL/min Caleulation Method: ewindewsttempi~6-15-12 9;11:54 am
Injection Date: Instrumment (Calc): Varian Star #1
Injection Method: cistarichuan\standard 2%.mth Run Mode: Analysis
Run Time (min): 11.520 Peak Measurement: Peak Arca
Workstation: Calculadon Type: Percent
Inserument (laj): Varian Star #1 Celibration Level: N/A
Verification Tolerance: N/A
WAL |
To0—
506—!
S0
£0¢
302
200—
180—
—
i —
\ L.s 5.0
Minutss
Peak Peak Name Result )}  Ret.  Time Area Rel Sep. Width Status Group
No Time Offset  (counts) Ret  Code 172 Codes
(min}  (min) Time (sec)
1 501934 7987 0000 70649136 000 BB 176 0
2 408016 9.107 0000 _ 70090760 _ 000 BB %6
Totals 100.0000 0.000 140739904
Data File: c\star\é-15-13 11;24;08 am -1.run Operator (Cale):
Channel: 2 =225.00 nm RESULTS Cale Date: 06/15/13 11:38:03 AM
Sample [D: cwis2a Times Calculared: 1
Operator (Inj): OB-I, hex:IPA= 98:2, 1.0 mL/min Calculation Method:  e:\windows\temp\-6-15-13 11;24;08
Injection Dute: Tnstrument (Cale): Varian Star #1
Injection Method: crstar\chuanistandard 2%.mth Run Mode: Analysis
Run Time {min); 11.893 Peak Measurement: Paak Area
Warksration: Caleulation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
G0%
0.7 ‘\I 05—
0.8 \ 50%—
9.26— \\ 30%
j ]
¢. 00— —_— N 15
PRl I — . A S s .
5 2.5 ls.0 b.s 10.0 '
Minutea
Peak Peak Name Result()  Ret. - Time Area Rel  Sep. Width Status  Group
Neo Time Offset  (counts) Rel Code 12 Codes
(min)  {min) Time (sec)
L 902600 B.067 0.000 97340952 000 BB 17.9 0
2 00,7400 _9.240  0.000 720414 000 _BR 138 o
Totals 100.0000 0.000 98570368
H
0,
t-Bu OBz
H
2d
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Data File: chstari6-28-13 6;50:08 pm -Lron Operator (Calc):
Channel: | =254.00 nm RESULTS Cale Date: 06/28/13 07:36:22 PM
Sample TD: cw3bbrac Times Calculated: 1
Operator (Inj): OB-H, hex:IPA= 98:2, 1.0 mL/min Caleulation Method: e\windowsitempi~6-28-13 7:08:36 pm
Injection Date: Instrument (Cals): Varian Star #1
Injection Method: enstat\chuaristandard 29.mth Run Mode: Analysis
Run Time (min): 16,533 Peak Mensurement: Peak Area
Workstation: Calculation Type: Percent
tnsteument (Inj): Varian Star #1 Calibration Level: INTEN
Verification Tolerance: N/A
AL | {\ 00%—
4h— [
20
20—
10—
o - Y
P PO e —
—E. 5 L] 7.8
Minutes
Peak Peal Name Result () Ret. Time Arca Rel Sep.  Width Status  Group
No Time Offset  (counts) Ret  Code 12 Codes
(min)  (min) Time (51:(:)_ B
T 503672 12020 0000 6900983 000 BB 253 0
2 49,6328 14253 _ 0.000 800351  0.00 BB oo 0
Totals 100,0000 0.000 13701334
Data File: c\star\6-28-13 7;08:36 pm -1.run Operator (Cale):
Channel: 2 =225.00 nm RESULTS Calc Date: 062813 07:34:18 PM
Sample 1D: cw3G6a Times Calculated: 1
Operator (Inj): OB-H, hex:IPA=9%:2, 1.0 mL/min Calculation Method:  ciiwindowsviempi~5-28-13 7:08:36 pm
Injection Datz: Instrument {Calc): Varian Star #1
Injection Methcd: cstarichuan\standard 2%.mth Run Mode: Analysis
Run Time (min}): 24.693 Peak Measurement: Peak Area
Workstation: Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: NiA
Verification Tolzrance: NiA
5] .
1.00— m:
] ‘:5—' { 05—
2.50— | b. SO0 —
[ ]
o.25— _ \_\ 200 —
2.00 / \\,__A 15—
_a.11—te - I e I —— R
5 ho hs g
¥inutes
Peak Peak Name Result () Ret.  Time Area Rel Sep. Width Statns Group
No Time Offset  (counts) Ret  Code 172 Codes
(min)  (min) Time (sec)
1 96.0515 12.840 0000 163261904 000 BB 27.3 0
2 0 30485 14457 0000 5133586 _ 000 _ BB 25.1 0
Totals 1000000 0.000 168395488

H

n-Pent\?)K/OBZ

H
2e
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Data File:
Channel:

Sample 1D:
Operator (Ini):
Injection Date:
Injection Methed:
Run Time (mink:
Workstation:
Instrument [Ing):

cistar\7-17-13 10;51:01 am -Loun Operator (Calc):

2 =225.00 nm RESULTS Calc Dawe: 07/117/13 11:35:55 AM

cw395rac Times Calculated: |

OD-H, hex:IPA= 95:5, 1.0 mL/min Calculation Method:  c:\windows\temp'~-7-17-13 10:51;01
Instrument (Calc): Varian Star #1

ehstanichuantstandard 5%.mth Run Maode: Analysis

43.280 Pz2ak Measurement: Pzak Area
Calculation Type: Percent

Varian Star #1 Calibration Level: N/IA

Verification Tolerance: N/A

mAU Y 9(]%:|
150 A n —
i \ 708 —
100— Iy \ —
; | \\ \ 506 —|
50— i\ 30%—
Pk . - — — ; \‘“Z.—’ e ——a
-5 S — —
he 20 ho lio
Minutes
Peak Peak Name Result O Ret.  Time Area Rei Sep. Width Status Group
No Time  Offcer (counts) Ret Code 12 Codes
{min)  (min) Time {sec)
l 500151 24.040 0.000 68615864 000 BB 72.2 0
2 4009840 27293 0000 68374440 000 BB 781 0
Totals 160.0000 0.000 137190304
Datu Fule: e\ttt 7-18-13 6;23;22 pm -Lrun Operator (Cale):
Channel: 2 =225.00 am RESULTS Calc Date: 07/18/13 07:04:41 PM
Sample 1D cwi9sh Times Calculated: 1
Operator (Inj)y: On-H, hex:IPA= 95:5, 1.0 mL/min Caleulation Method: ¢ \windows\templ=7-18-13 6:33:22 pm
Injection Date: Instrument (Calc): Varian Star #1
Injection Method: cistarichuan\standard 5%.mith Run Mode: Anzlysis
Run Time (min): 30,107 Peak Measurement: Peak Arez
Workstation: Calculation Type: Percent
Instrument (Inj): Varian Star #] Calibration Level: N/A
Verification Tolerance: N/A
mz‘ FA 9%
Ij l.\
7 P 70%—
30—| Fo i
[ 50% —
20— 1
10— j \ 30%
S - . \‘L"‘“—m-
) s ho hs zc b= B
Minuctes
Peak Peak Name Resuli () Ret. Time Area Rel Sep. Width Stams  Group
No Time  Oiffset {counts) Ret Code 112 Codes
(min)  {min) Time (sec)
1 367354 24120 0000 20666868 000 BB 746 o
2 3.2646 27373 (.00C 697434 _ 0.00 BB 57.0 0
Totals 100.0000 0000 21364322
H
O
Ph \PI\/CJH
H

2f



Data File:
Channel:
Sample 1D:
Operator (Inj):
Injection Dute:

chstar\7-28-13 11,07:09 am - L.ren
2 =225.00 nm RESULTS

cwdl Irac

0l-H, hex:IPA= 97.5:2.5. 1.0
mL/min

Operator (Cale):
Calc Date:

Times Calculated:
Calculation Method:
Instrument (Calc):

0712813 11:37:02 AM

!

c:\windowsyemp\~7-28-13 11:07:09
Varian Star #]

Injection Methed: estar\chuan\standard 7.5%. mth Run Mode: Analysis
Run Time (min): 25653 Peak Measurement: Peak Area
Workstation: Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: NiA
Verification Tolerance: N/A
mAY A %0%-
700 I n
600 R I 0%
500 (| \ )
409 i } 5066
300— I 1 |
200 \ | 306 —
109— |\ \
0—|=—= | "\_} \‘}-_.._-...__ - 1R
-78 T ¥ -
i5 kg s 20 23
Minutes
Peak Peak Name Result () Ret.  Time Arca Rel Sep.  Width Status  Group
No Time Offset  (counts) Ret  Cade 172 Codes
(min}  (min) Time (sec)
1 T S0.0185 14653 ©OCC 120827328 000 BB 289 o
L 299815 16493  0.000 121737268 000 BB 3L 0
Totals 100.0000 0.000 243564608
Data File: chsta\T-28-13 11;25;58 am -1.run Opevator (Cule):
Channel: 2 =225.00 nm RESULTS Cale Date: 07/28/13 11:56: 14 AM
Sumple 1D: cwdlla Times Caleulated: 1
Operator (Inj): 0I-H, hex:IPA=97.5:2.5, 1.0 Calculation Method:  ¢i\windowsitemp\=7-28-13 11:35:58
Injection Date: mL/min Instrument. (Cale): WVarian Star #1
Injection Method: chstar\chuan\standard 7.5%.mth Run Made: Analysis
Run Time (min): 19.147 Feak Measurement: Peak Aren
Warkstation. Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: NA
Verification Tolerange: N/A
b A 90%
125- |
100~ \ %
|
75 ﬁ \ s
50— | -
. ! \\ 309 -
| =
[ - B [rm—— - /\‘- ! e L e
=142 P ) m]
' 2.8 5.0 ks 10.0 ha.s lis.o 7.5 '
Micutes
Peak Peak Name Result (} Ret.  Time Area Rel Sep.  Width Status  Group
No Time  Offset  (counts) Ret  Code 12 Codes
(min)  (min} Time fsee)
P 82426 14920 0000 1840808 Q.00 BB 208 0
2 91.7574 _16.733 0.000 20492092 040 _ BB 26,5 o
Totals 100.0000 0000 22332900
F

OH

2g
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Data File:

e:\star\6-20-13 3.37;59 pm -Lrun Operaror (Calc):
Chaanel: 2 = 225.00 nm RESULTS Cale Date: 06/20/13 04:16:04 PM
Sample ID: ) cw360rac Times Caleulated: 1
w (Inj): OD-H, hex:TPA=95:5, 1.0 mL/min Caleulation Method:  c:\windows\terop\~6-20-13 3;37;59 pm
ln]_mn_on Date: Instrument (Caic): Variuo Star #1
ln]acnpn Method: cstar\chuan\stendard 5%. mth Run Mode: Analysis
Rur Tun? {min): 34747 Peak Measurement: Peak Area
Workstation: . Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: N/A
Verification Toletunce: N/A
mAlU =
F‘- 90%:
500 \ —
10 |I { \ 0%
200 i ‘ 50%—
00— | \ \ -
100— P \
= —\ N P
. 5 10 ks ko s
Minutes
Peak Peak Name Result()  Ret.  Time Area Rel  Sep. Width Statos Group
No Time Offset  (counts) Ret  Code 172 Codes
- (min)  (min) Time (sec)
1 50.6567 10973 0000 127222736 000 BB 37.0 0
2 40,3433 j4.280  0.000 123924416 000 BB 46.5 1]
Totals 100.0000 0000 251147152
Data File: e\sti\G-20-13 7;13;54 pm -1.run Operator (Cale):
Channel: 2=225.00 nm RESULTS Cale Date: 06/20/12 07:33:10 PM
Sample ID: cw360A Times Calculated: 1
Operator (Inj): OD-H, hex:IPA=95:3, 1.0 mL/min Culculation Method:  c\windowshemp\-6-20-13 7513154 pm
Injection Date: Instrument (Calc): WVarian Star #1
Injection Method: ¢:\star\chuan\standard 5%.mth Run Mode: Analysis
Run Time {min): 18.553 Peak Measurement: Peak Area
Workstation: Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: NiA
Verification Tolerance: N/A
s 90%—
100 |
| T0%
zoa-i H 509
100 ’ \\ 3D%j
O_L::.:.,—,,:.:-._ - — = _;{ \‘—-_‘-_,—‘me L %=
-17 — . |
A b.s 5.0 ks ho.o hz.s Lo k7.5
Minutea
Peak Peak Name Result () Ret. Time Area Rel Sep. Width Status Group
No Time  Offset {counts} Ret Code 12 Codes
(min)  {min) Time (sec)
T T Toig708 10893 0000 72572808 000 BB 368 0
2 8.1292 14333 _ 0.000 6421587 0.00 _ BB 24 0O
Totals 100,0000 0.000 78994392
Me
0O,
Ph OH
H
2h
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Data File:
Channel:

Sample 1D:
Operator {Inj):
Injection Date:
Injection Method:
Run Time (min):
Workstation:
Tnstrument (Inj):

cilstar\7-5-13 3;12;28 pm -Lrun
2=225.00 nm RESULTS
cw379rac

OD-H, hex:IPA=95:5, 1.0 mL/min

ehstar\chuan\standard 5%.mth
24133

Varian Star #1

Operator (Cale):

Calc Date: 07/05/13 03:37:26 PM

Times Calculated: 1

Calculation Method:  ci\windows\temp\~7-5-13 3;12;28 pm
Instrwment (Cale): Varian Star #1

Run Mode: Analysis

Peak Meusurement:  Peak Area

Caleulation Type: Percent

Calibration Level: N/A

Verification Tolerance: N/A

mAU | \ \ 90%
250— \!i { .
200— \ j -
159~ f 50%%

109 \ j \ 302
50 .
0 — S— _’ A — \\‘._ d e e M.’..’
7y M— _— ———]
i he hs 20 .
Minutes

Peak Peak Name Result () Ret,  Time Area Rel Sep. Width Status Group

No Time Offset  (counts) Ret  Code 12 Codes
(min)  (min) Time (sec)
1 77109041 13060 0000 71353808 000 BE 422 0
2 50,0959 15.373 __0.000 _ 71628032 000 BB 456 0
Totals 100.0000 0.000 142981840

Dara File: c\star7-5-13 3;55;08 pm -1.run Operawr (Calc):

Channel: 2=225.00 nm RESULTS Cale Date: 07/05/13 04:16:00 PM

Sample 1D: ¢w37% Times Calculated: 1

Operator (Inj): OD-H, hex:IPA=95:5, 1.0 mLs/min Calculation Method:  c:\windows\Memp\~7-3-13 3:55;08 pm

Injection Date: Instrument (Cailc): Varian Star #1

Injection Method: clstar‘chuan\standard 5%.mth Run Mode: Analysis

Run Time [min): 19.440 Peak Measurement: Peak Area

Workstation: Caleulation Type: Percent

Tnstrument {Tnj): Varian Star 1 Calibration Leve!: N/A

Verification Tolerance: N/A
Lol N 20%—
il =
150— \ ]
| \ 70%_

100— I 50%—

] \ —
so— , \-\ 30%
. o / e T~ e
e — — e ——=
2.8 k¢ 7.5 10.0 h2.8 155 17.5
Mimites
Peak Peak Name Result (-) Ret. Time Area Rel Sep. Width Status Grouop
No Time Offset {counts) Ret Code 12 Codes
(min}  {(min) Time (sec}
1 03,0695 13160  0.000 44928284 000 BB 40.7 8]
2 6.9304 15400 0.000 3345597 0.C0 BB 37.6 ¢
Totals 99,9999 0.000 48273880
Ph
0O,
Ph OH
H .
2i
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Data File:

elsturtG-21-13 5;37;04 pm1 - Lrun Ciperator {Cale):
Channsl; 2=225.00 nm RESULTS Cale Date: 06/21413 05:51:50 PM
Sample 1D: ew3S8rac Times Calculated: 1
Operator (Inj): OJ-H, hex:TPA=09:1, 1.0 mL/min Calculation Method:  ¢\windows\empl~6-21-13 5;37:04 pm
Injection Date: ) Instrument (Calc): Varian Star #1
Injection Method: chstar\chuan\standard 166 mth Run Mode: Analysis
Run Time (min): 13840 Pezk Measurement:  Peal Area
Workstation: Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: MN/A
Verification Tolerance: N/A
ma] ~
A . 90%—
> | } A -
40— f / \ 70%—
o { \ | \ 508 —
20— / | —
I O |
10— / \ / \ 0% —
- . A S ; i
s 5.0 7.5 lo.a ha.s !
Minutes
Peak Peak Name Result () Ret. Time Area Rel Sep.  Width Status  Group
No Time  Offset (ecounts) Ret Code 172 Codes
- (min)  (min) Time (sec)
1 £0.3%61 10920 0000 7731413 000 BB 24.1 0
2 40.6630 12,120 _ 0000 7628171 _ 0.00 BB 257 0
Totals 100.0000 0.000 15359584
Data File: chstar\6-22-13 9:03;29 am -1.run Operator (Calc):
Channel: 2 = 225.00 nm RESULTS Cale Dawe: 06/22/13 09:19:45 AM
Sample 1D: cw358A Times Calculaied: 1 ) A
Operpawr (Inj): OI-H, hex:IPA= 99:1, 1.0 mL/min Calculation Method:  ci\windows\emp\~6-22-13 9;03;29 am
Injection Date: Ingrrument (Czlc): Varian Star #1
Tnjection Method: cistarichuan\standard 1%.mth Run Mode: Analysis
Run Time (min): 15.360 Peak Mensurement: Peak Area
Workstation: Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
e 1
uadl A 90%—
I —
— !
1.00 . ||I 1091
.78 —
0.7 \. -
0.50=— | —
4 30%
0.25— i —
5.00 \/“\-._ — e ==
e T L T T s N ho.o 12.5
Minutes
' ame ' ‘Rel ' Width Statos Group
Peak Peak Name Result (} Ret.  Time Area Rel Sep.
I'e'li Time Offset  (counts) Ret Code /2 Codes
(min)  {min) Time (sec) -
1 5950606 10280 0000 109252344 000 BB 169 0
2 3.9304 11,160 _ 0.000 4469776 _ 000 BB 13T oo
Totals 100.0000 0.000 113722320
CHs
H
(o)
n-Pr (o]
n=Pr o
2j
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Data File: cstart12-20-13 3:55;43 pm - Lun Operator (Cale):
Channel: 3=210.00 nm RESULTS Cale Date: 12/20/13 04:40:28 PM
Sample ID cewiT2rae Times Calculated: 1
Operator (Inj): 1C, hex:IPA=97:3, 1.0 mL/min Calculation Method:  ¢windowshremph~12-20-13 2;55:43
Injection Date: Insteement (Cale): Varian Star i1
Injection Method: ci\starichuanistandard 3%. mth Run Mode: Analysis
Run Time {min): 43.750 Peak Measurement: Peak Area
Workstation: Calculation Type: Peccent
Instrument {Inj): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
"~ 90—
250 —
20 05—
15 50%-
200 N
ol \\ ; Y 08—
| A f
c_-r___f ~— AN \\J \_.reﬁ,i
g T Dol et A
ho Be 3o Lo
Minaces
Peak Peak Name Result Ret,  Time Arca Rel Sep. Width Status Group
Ne Time  Oiiset (counts) Ret Code 12 Codes
{min)  (min) Time {sec)
1 51.1251 36.680  0.000 42075612 0,00 BB a7 0
2 A% 8749 39373 0,000 _ 40223668 000 BB __ 605 0
Totals 100.0000 0.000 82299280
Data File: cAstar\12-20-12 4;42;28 pm - L.run Operator (Cale):
Channel: 3=210.00 nm RESULTS Cale Date: 12/20/13 05:27:08 PM
Sample 1D: ew3T2a Times Calculated: 2
Operater (Ing): IC. hex:IPA=07:3, 1.0 mL/min Calculation Method:  c\windows\temph~12-20-13 4:42.28
Injection Date: Instrument (Calc): Varian Star #1
Injection Method: eAstarichuan\standard 3%.mth Run Mode: Analysis
Run Time (min): 42.747 Peak Measurement: Peak Area
Workstation: Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: WA
Verification Tolerance: N/A
0% —
150 0% —
100- P\‘ s0%—
\ -
50— [ ‘\ 05—
_
0_1_-,_er-_ N \'@”—1
'22 | e e m e —— s £ £84 @ W S Sna aa .
Lo 20 [ ko
Minutas
Peak Peak Name Result () Ret. Time Area Rel Sep. Width Status  Group
No Time Oifset  (counts) Ret Code 12 Codes
{min)  (min) Time (sec)
| 80587 36867 0000 3246977 000 BB 377 0
2 . D1.9413 39.187 0.000 37044600 000 BB 583 0
Tatals 100.0000 0000 40291576
H
0.
Me OH
Me. = 5111
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Data File:
Channel:

Sample 1D:
Operator {Inj):
Injection Date:
Injection Merthod:
Run Time {min):
Workstation:
Instrument (Inj):

eistar\10-1-13 2:42;11 pm -Lrun
2 =225.00 nm RESULTS

cwdSlrac

OB-H, hex:IPA=99:1, 1.0 mL/min

cstar\chuan\standard 196 mth

20.880

Vartan Star #1

Operator (Calc):
Calc Date:
Times Calculated:

10/01/13 03:04:46 PM
1

Calculation Method:  exvwindowsitempi=10-1-13 2:42:11 pin
Instrument (Cale): Varian Star #

Run Made: Analysis

Peak Measurement: Peak Area

Calculation Type: Percent

Calibration Level: N/A

Verification Tolerance: N/A

mq A 90%—
1 | /
75— \ f{\ 0%
50 j Fo ; \‘ 30% —|
25 / /j \ =1
e . N “‘ - H0%
. - - - - 11.; . - i .
Micutes
Peak Peak Name Result () Ret,  Time Area Rel Sep. Width Status Group
No Time Offset  (counts) ~ Ret Code L2 Codes
(min)  (min} Time (sec) -
! 04762 11027 0000 29271514 000 BB 345 0
> | 495078 14947 _0Q00 _ 28719262 000 BB 532 O
Totals 100.0000 0.000 57990776
Data File: cistar\10-1-13 2;17;27 pm -Lrun Operator (Calc):
Channel: 2=225.00 nm RESULTS Calc Date: 10v01/13 02:39:43 PM
Sampie ]D ) cw430b Times Calculated: L
O?ma'lor {Inj): CB-H. hex:[PA=99:1, 1.0 mL/min Calculation Method:  cwindowstempi—10-1-13 2:17:27 pm
lnjecl,or: Date: Instrument (Calc): Varizn Star #1
Injection Method: cistarichuanstandard 1%.mth Run Mode: Anzlysis
Run Time (min}: 21.227 Peak Measurameant: Peak Arez
Workstation: Calculation Type: Percent
Instrument (Inj}: Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
- R ]
oo .': '-‘. 50‘{-:
IR
300 il 7]
200— !‘ 4 St
mu—: P 30—
o I / \\—-——f““-— — — rr:r:
~50—L = - A —— e S
[ 10 15 Lo
Minutes
Peak Peak Name Result Ret.  Time Area Rel Sep. Width Status Group
No Time Offset  (counts) Ret  Code 12 Codes
(min)  (min} Time (sec)
a 95.1714 10973 0.000 105111600 000 BB 388 0
2 4.8286__15.667 _ 0.000 5332953 0.00 _BE 537 0
Totals 100.0000 0.000 110444552
Me
OBz
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Data File: ciAstart10-3-13 3;00;56 pm -1.run Operator (Calc):
Channel: 2=225.00 nm RESULTS Caic Date: 10/03/13 03:27:36 PM
Sample 10: cwd€0rac Times Calculated: 1
Operater (Inj): 1A, Hex:IPA=05:5, 1.0 mL/min Calculation Method:  c:\windowshemp\=10-3-17 3:00:56 pm
Injection Date: Instrument (Calc): Varian Star #]
Injection Method: chstar\chuanistandard 5%.mth Run Mode: Analysis
Run Time (min): 20.240 Peak Measurement: Peak Area
Waorkstation: Calculation Type: Percent
Instrument (Inj;: Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
WATT]
200— ; ‘
I
150— \ !
200 \
50— ; \\
L s — — ——— _.\::i,.,\:", o
-24
ls ho s
Minutes
Peak Peak Name Resuli () Rel. Time Area Rel Sep. Width Status  Group
No Time Ofilset {counts) Ret Code 12 Codes
(min}  (min} Time (sec)
1 50.3685 15773  0.000 26602120 0.0C BB 207 4]
2 496315 17.080 _0.000 _ 26212922  0.00 _ BB 23.1 —0
Totals 100.6000 0.000 52815040
Dula File: chstart10-3-13 3;26:26 pm -Lrun Operator (Cale): ) "
Channel: 7 = 225.00 nm RESULTS Calc Da.te . 1040313 03:48:27 PM
SEITI‘I]J|6 m: cwdBla Times Calculated: 1 . 13626
Operator (Inj): A, hex:TPA=95:5, 1.0 mL/min Calculation Method: chwindows\temph-10-3-13 3:26:26 pm
Injection Date: Instrument (Calc): Varin.-:‘Star £1
Injection Method: ~ cA\star‘chuan\siandard 5%.mzh Run Mode: _ :ﬂ»:r;
Run Time (min): 21.147 Peak Measurement: o
Warkstation: Calcuiation Type: :‘ u:cm
e Varian Star #1 Calibration Level: N
Instrument (Inj): e Verification Tolerance: N/A
Al n %@;Il
[ ‘ " 0%
300 I \ 50%—
200~ J !
100— i\
. o —_— T P — Hee
_&0 — r _|1 A Hs IQC
Minuces
Width Stutus Group
‘ Result () Ret.  Time Area Rel Sep.
P;Hok Peak Name ( Time Offset (connls) Ret Code 12 Codes
{min)  (min) Time (sec)
T T T oao12e 15747 0000 58178720 000 BB 213 0
» 59876 17160 _0000 3705405 _ 000 BB _ 193 __ -9
T Tomks 100.0000 0.000 61884124
Me
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Analysis Date & Time
User Name

Vial#

Sample Name

Sample 1D

Sample Type
Injection Volume
ISTD Amount

: 12/23/2013 3:53:38 PM
: Admin

10

: 35drac

: 354rac

: Unknown

Data Name : C:\Documents and Senings‘uf\dminLsrramr\l_)eskmp\[)ala\[—‘mﬂert INChuan\354racT. ged
Method Name : C\Documents and Settings'\Administrator\Desktop\Method File\Chuant1 20.gem
Intensity
100000+
50000
L D
T T T e T T AMABLAARRAARRARRRRR
0 10 20 30 40 50 60 70 80
min
Peak® Ret.Time Area  Area%  Height Mark ID# Cmpd Name
1 61934 732873 48195 10121
2 64534 787762 51.805 7366
otal 1520635 100.000 17487

Analysis Date & Time : 12/24/2013 2:48:00 PM

User Name Admin
Vialf 0
Sample Name :354a
Sample (D :354a
Slmple T ¢ Unkaown
Injection Volume :
ISTD Amount
Data Name : CA\Documents and "wlrlng\\.l\dllllllb.lrdllll‘rh*\kllip\r) I!A\Fm ect\Clvan\354a3. gl
Methad Name  CADocuments and Settings\Admi wiDesk HeAChuart ] 20, gem
Intensity
100000+
0000
§
jq\.
L A
T T T T T T T T 1
0 10 20 30 10 50 0] 70 80
tin
Peak# Rot. Time Arca  Area%  Height Mark D4 Cmpd Name
1 65083 62382 5478 2010

2 66097 1076356 04.522 8057

Total

1138738 100000 10567

u s114
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Dotz File:
Channel:

Sample 1D:
Operatar {Inj):
Injection Date:
Injection Method:
Run Time {min):
‘Workstation:
Instrument (Inj):

ctstart10-4-13 1:21:29 pm -1.run
2 =225,00 nm RESULTS
cwd6lrac

1A, hex:IPA=95:5, 1.0 mL/min

ci\gtarchuanistandard 5%.mth
23.600

Warian Star #1

Qperator (Calc):
Czle Date:
Times Calculated:

10/04/13 01:49:36 FM

Calculation Method:  c\windows\terp\~ 10~4-12 1:21:29 pm

Instrument {Calc):
Run Mode:

Peak Messurament:
Calculation Type:
Calibration Level:

Varian Star £1
Aralysis

Peak Area
Percent

N/A

Verification Tolerance: N/A

ft 90%—

TR —

30%

(.

Minutes

Peak Peak Name Result (} Ret. Time Area Rel Sep. Width Status Group
No Time  Offset [counts) Ret  Code 172 Codes
{min}  [min) Time {sec)
o 501418 16253 0000 13383110 000 BB 225 0
2 49,8582 17.960 _ 0.000 13307417 000 BB 243 0
Totals 100.0000 0.000 26690528
Duta File: chstar\10-5-13 11;15;52 am -1.run Operator (Cale):
Channel: 2 =225.00 nm RESULTS Cale Dare: 10005713 11:42:13 AM
Sample TD: cwdbla Times Calculated: 1
Operator (Inj): 1A, hex: [PA=95:5, 1.0 mL/min Calculation Method:  c:\windows\temp\~10-5-13 11;15;52
Injection Date: Instrament (Calc): Varian Star #1
Injection Method: e:hstarichuan‘standard 5%.mih Run Mode: Analysis
Run Time (min): 25,360 Peuk Measurement:  Peak Area
Waorkstation: Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
wa | ]
i1 —
404 . |‘ { 70%—
30c-4| § i
| ( 3%
200—] | i
| \ 7.~
100— ' | 30% ]
0 —A R - e
-56 - T —
Is 10 18 ke !
Minutag
Peak Peak Name Result (} Ret. Time Area Rel Sep. Width Status  Group
No Time  Offset {counts} Ret Code 172 Codes
(min)  (min} Time {sec)
1 957613 16331 0000 64904304 000 BB 224 o
2 42387 18200 0000 2872845 _ 000 BB 19.1 0

Totals

100.0000

0.000 67777152

2u
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Daia File:
Channel:

Sampie ID:
Operator (Inji:
Injectian Date:
Injection Method:
Rua Time {min}:
Workstaton.
Instrument (Ing):

chstard 10-21-13 3;58;38 pm: -1.run
2=22500nm RESULTS
cwid33rac

1B, hex:IPA=C7:3, 1.0 mL/min

crsmrichuan'standard 3% mth
21.600

Varian Star #1

Operator {Calc):
Cale Date:

Times Celculated:
Calculation Method:
Instrument (Calc):
Run Mode:

Peak Measurament:
Calculation Type:
Calibration Level:

10r21413 04:21:15 PM
1
ciwindows\tempi-10-21-13 3:5838
WVarian Star #1
Analysis
Peak Area
Percent
/A

Verification Tolerance: N/A

@AY
a0
10
HE—
05—
i ~ _
\ ;\ N N 05—
Ny l“‘-__.___.___J’l \__.-' — — \“‘ - 100 —
) 125 W50 - ~ hoo
Minutes
Peak Pcak Name Resnit () Ret. Time Area Rel Sep. Widih Status Group
No Time Offset  (counts) Ret Code 112  Codes
(min)  (min) Time (sec)
1 202508 11427 0000 5619420 000 BB 156 0
3 216416 12.440 0.000 4215258 00 BB 16.1 C
3 20,7022 14733 0.000 3977154 0.00 BB 18.9 1]
I 28.1054 19.587 _ 0.000 _ 5399383  0.00 _ BE 24.6 0
Totals 100.0000 0.000 19211224
Data File: chsmr10-23-13 1,26:05 pm -Ll.run Qperater (Cale):
Channel: 2=225.00 nm RESULTS Cale Date: 10/23/13 02:36:42 PM
Sample ID: cwa83b Times Calculated: 3
Operator (Inj: IB, hex:1PA=07:3, 1.0 mL/min Calculation Method:  c:\windows\temp\~10-23-13 1:25:05
Injection Date: Instrument (Calc): Varian Star #1
Injection Method: cristarichuanistandard 3% mih Run Mode: Analysis
Run Time iind: 28213 Peak Measuremani: Peak Area
Workstasion: Calculaton Type: Percent
Instrument (Inj). Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
mAll -
5 905"
T0% —
30 -
h ﬂ 50% —
25 B
T ’ Lf 0% —
0"'2 —j — l:)rﬁ:
PO EE— ~ e
T h. ho.o ha.s hs o 7.5 ba o k2.5
Minoutes
Peak Peak Name Resalt () Ret.  Time Area Rel Sep. Width Status Group
No Time Offset  (counts) Ret  Code 172 Codes
{min)  (min) Time (sec)
| ’ 47.5336 11.293  0.000 4474522 000 BB 15.7 4]
2 464312 12333 0.000 4208405 0c0 BB 16.1 0
3 2,5204 14653  0.000 237254 000 BB 130 [
4 31148 19,587  0.000 203209 000 BB _ 199 _ b
Totals 100.0000 0.000 9413390

2v
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Data File: cistar\12-20-13 12:49:29 pm -Laun Operator (Cale):
Channel: 2 =22500 nm RESULTS Calc Date: 1220113 01:37:.02 PM
Sample ID: cw353rac Times Calculated: 1
Operator (Tnj): QJ-H, hex:IPA=95:1, 1.0 mL/min Calculation Method:  e\windows\temph~12-20-13 12;49;29
Injection Date: Instrument (Cale): Varian Star #1
Injection Method: e\starichuan\standard 1%.mth Run Mode: Aunalysis
Run Time (min): 21.280 Peuk Meusurement: Peak Area
Workstation: Calculation Type: Percent
Instrument (Inj}: Varian Star #1 Culibration Level: N/A
Verification Tolerance: NIA
wil

70 ujl 90% =
600 I
500—] ‘."t)%m-
400— oo |
200— \ ."'\ ﬂ%—
200— L [ 100—
100— [ -

5 L — N e
o 5 o hs ko

Minutes
Peak Peak Name Result () Ret.  Time Area Rel Sep. Width Status  Group
No Time  Offset (counts) Ret Code 12 Codes
(min)  (min} Time (sec)
1 407316 14073 0000 54689036 000 BB 249 0
2 502684 18787 _ 0.000 553279256 000 BB 293 0
Totals 100.0000 0.000 109965288

Data File: eAstut12-20-13 3;12;27 pm - Lrun Operater (Cale):
Channel: 2 =225.00 am RESULTS Cale Date: 12/20/13 03:35.02 PM
Sample 1D: CW353a Times Culculated: 1
Operator (Inj): 0J-H, hex:TPA=09:1, 1.0 mL/min Calculation Method:  e:\windowsitemp'~12-20-13 3:12:27

Injection Date: Instrument (Calc): Varian Star #1
Injection Method: e\star\chuanistandard 1%.mth Run Mode: Analysis
Run Time (min): 21.627 Peak Measurement: Pezk Area
Workstation: Caleulation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
mﬂ 90—
700 -
600— ‘\ 7%
500— \
00— \ 50%1
300~ . %—-;
200— \ 10%—
100— \ -
a— — ——— 0=
B . —
s he 18 20 !
Mirutes
Peak Peak Name Result {) Ret.  Time Aren Rel Sep. Width Status Group
No Thme Offset  (counls) Ret  Code vz Codes
(min)  {min) Time (sec)
1 074617 14867 0000 87846240 000 BB 250 0
2 25383 18760 _ 0000 _ 2287902 _ 000 3B 273 0
Totals 100.000¢ 0.000 90134144
H
(o)
H
OH
n-Pent



Data File: c\start6-23-13 7:38:4% pro - Lrun Cperaror {Calc):
Channel: 2 =225.00 nm RESULTS Cale Date: 0623713 08:18:54 PM
Sample 1D: cw365rac Times Calculated: 1
Operator (Inj): OB-H, hex:[PA= $8:2, 1 0 mL/min Calculation Method:  c:\windows\temp'~6-23-13 7:38:29 om
Injection Date: Instrument (Calc): Varian Star #1
Injection Method: c\star\chuan\standard 2%.mth Run Mede: Analysis
Run Time (min): 39.333 Peak Measurament: Peak Area
Workstation: Calculation Type: Percent
Instrument (Tej): Varian Star #1 Calibration Level: NiAa
Verification Tolerance: N/A
wAD | , -
- S0%—
200— F |
300—
200— ’
100— ' \
\. i
[ — -
-"? ——— — —_— —
- k5 heo 1= ko 25 ho EE
Minutes
Peak Peak Name Result () Ret.  Time Area Rel Sep.  Width Status  Group
No Time  Offset {couuts) Ret Code 12 Codes
(min)}  {min) Time {sec)
1 409623 26067 0000 111041960 000 BB 438 0
2 500377 36.600 _ 0000 _11:209624 _ 0.00 _ BB 679 0
Totak 100.0000 0.000 222251584
Data File: cistary6-24-13 8;56;35 am -l.run Operator (Cale):
Channel: 2222500 nm RESULTS Cale Date: 06/24/13 09:48:08 AM
Sample TD: cw365a Times Calculated: 1
Operator (Inj): OB-H, hex:IPA=08:2, 1.0 mL/min Calculation Method:  c:\windowsitemp\~6-24-13 8;56:35am

Injection Date:

Instrument (Calc):

Varian Ster #1

Injection Method: cistartchuan'standard 2% mth Run Mode: Analysis
Run Time {min): 50.373 Peak Measurément: Peak Arca
Workstation: Caleulation Type: Percent
Instrament {Inj): Varian Star #1 Calibration Leval: N/A
Verification Tolerance: N/A
mAL n V0% —
400— f —
Lk
300
200— t\ 0%
100— ‘\. 300 —
PRI — AN _J \ 0%
he 2o ho bo
Minutes
Peak Peak Name Result ) Ret. Time Area Rel Sep. Width Status Group
No Time Offset  (counts) Ret  Code 172 Codes
(min)  (min) Time (see)
1 - 38998 27453 0000 8395430 000 BB 424 0
2 961002 37.613 _ 0.00D 206884720 000 BB 8.4 0

Totals

100.0000

0.000 215280144

H

H (o]
OBz
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Data File:
Channel:
Sample ID:
Operator (Inj):

cistart12-14-13 1135130 am -1.run
2 =225.00 nm RESULTS
cw36%ac

OJ-H, hex:IPA=99:1, 1.0 mL/min

Operator (Cale):
Cale Dute:
Times Calculated:

Calculation Method:

12/14/13 12:20:58 PM

1

cwindows\temp\~12-14-13 11:51;30

Injection Date: Instrument (Calc): Varizn Star #1
Injection Method: eAstar\chuan\standard | %.mth Run Mode: Analysis
Run Tume (min): 27.653 Peak Measurement: Peak Aren
Woarkstation: Calculation Type: Percent
Instrument (Inj): Varian Star #§ Calibration Level: NiA
Verification Tolerance: N/A
o muj
.00 {'\II l"\ T068—
0.75 o '
A \ 0%
¢.s50- | 1 -
| \ 00—
0.25— \ \\ l
L \ e
¢.00— : R — — - — .,_’”".__1
0.12 L o l1z 20 ‘
Hinutes
Peak Peuk Name Result ) Ret.  Time Arcn Rel Sep. Width Status Group
No Time Offset  {(counts) Ret  Code 172 Codes
(min)  {min) Time (sc.n) o
T T 293556 18067 0000 236198176 000 BB 383 0
2 50.644d 21293 0.000 242366048 000 BB 403 0
Tatale 100.0000 0.000 478564224
Dara File: ¢\stary12-18-13 3;11:48 pm -i.run Operator (Cale):
Channel: 2=225.00 nm RESULTS Calc Date: 12/18/13 03:40:20 PM
Sample 1D: cw36%a Times Calculated: 1
Operator (Inj); 0J-H, hex:IPA=98:2, 1.0 mL/min Calculation Method:  c\windows\tempi~12-:8-13 3;11:48
Injection Date: Instrument (Cale): Varizn Star #1
Injection Method: e\star\chuantstandard 1%5.mth Run Mode: Analysis
Run Time (min): 27.653 Peak Measurement: Peak Area
Workstation: Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: N/A
Verification Tolzrance: N/A
maT | . ]
T A 90%—
250~ | 7
200—| I %
150 | 50%: —I
100— ] 7
50— I y 3% |
v AN Y T2 T
T ho ks 2c ks
Mimitea
Peak Peak Name Result () Ret. Time Area Rel Sep. Width Status Group
No Time Offset  {counts) Ret  Code 12 Codes
(min) (min) Time {ser)
1 06.6020 17.107  C.000 44061856 000 BB 252 0
2 33080 20147 _ 0.000 1507419 000 BB 26.6 0
Totals 100.0000 0.000 45569276
H
H O,
\PI\/\OH
n-Bu
4c
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Data File:

ci\star\6-23-13 3;14;00 pm -1.run Operator (Cule]:
Channel: 2=225.00 nm RESULTS Cale Date: 06/23/13 03:52:52 PM
Sample ID: cw3b2rac Times Calculated: I
Operator (Inj): OI-H, hex:IPA=99:1, 1.0 mL/min Calculation Method:  efwindowsMemph-6-23-13 3;14;00 pm
Injection Date: Instrument {Calc): Varian Star #1
Injection Method: c\star\chuan\standard 1%.mth Run Mode: Analysis
Run Time (min): 23.013 Peak Measurement: Peak Arca
Workslation: Caleulation Type: ‘Percent
Instrument (Inj): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
avl R N
1.00— | 90%:
.75 ) [\ 0%
0.50— E' ig 50%|
! . \ =
0.25— ! \k Lo 30%
0.60 J '} \_ o=
-0.11 —_— e 1
s ho s ke
Minutes
Peak Peak Name Result () Ret. Time Area Rel Sep.  Width Status  Group
No Time  Offset (counts) Ret Code L2 Codes
(min)  (mim) Time {sec)
1 50.1561 13.950  0.000 140633904 000 BB 237 0
2 49.843¢ 16547  0.000 139758384 0.00___ BB 28.6 0
Totals 100.0000 0.000 280392288
Date File: cstan\6-23-13 6;19;11 pm -1.run Operator (Calc):
Channel: 2 =225.00 nm RESULTS Cale Dats: 06/23/13 (6:40:35 PM
Sample 1D: cw3624A Times Calculated: i )
Operator (Inj): QJ-H, hex TFPA= 991, 1.0 mL/min Calenlation Method:  e\windows\empi-6-23-13 6:19:11 pm
Injection Date: Instrument (Calc): Varian Star #1
Injection Method: c:istarichuanistandard 1%.mith Run Mode: Analysis
Run Time {min): 20,480 Peak Mzasurement: Peak Arza
Workstation: Calculation Type: Percent
Instrument {Inj): Varian Star 4] Calibration Level: N/A
Verificarion Tolerance: N/A
AU | \ 0%~
1.00— f ‘1' -
| \ F08h=—
0.75— \
S0%—
8.50— \ -
3086
0.25— J \
| e — R i
€. 004 — — — R L [ B
-0 |5 19 I'.I.5 20
Hinutes
Peak Peak Name Result () Ret. Time Area Rel Sep.  Width Status  Group
No Time Offset  (counts) Ret  Code 172 Codes
(min)  (min} Time {sec)
I T a3 14520 0000 3018698 000 BB 208
2 ___b8.5087 17.587 _ 0.000, 199399408 _ (.00 _ BB 22 0

Tola_l.f.

100.0000

0.000 202418112

H

n-Bu Q
OBz

H
4ad
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Dara File: chsteri7-3-13 5:40,57 pm -1.run Operater (Cale):
Channel: 2=225.00 nm RESULTS Calc Date: 07/03/13 06:24:52 PM
Sample 1D: ew373r4uc Times Calculated: 1
Opexator (Inj): QB-H, hex;IPA=08:2, 1.0 mL/min Caleulation Method:  e\windowsStemph~7-3-13 5:40:57 pm
Injection Date: Instrument {Cale): Varian Star #1
Injection Method: c\star\chuan\standard 2%.mth Run Mode: Analysis
Run Time (min): 45,200 Peak Measurcment; Peak Area
Workstation: Calculation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
B 90% —
i) —
' 0% —
50%1
| } 30%—]
| / A -
L N _ — 1
.......... ho ) 20 ko lag
Minutes
Peak Peak Name Result (} Ret.  Time Area Rel Sep.  Width Status  Group
No Time  Offset {counts) Ret Code 12 Codes
(min)  (min) Time (sec)
I 500448 22547 0000 185075296 000 BB 437 0
2 . 49.9552 24920 _ 0.000 184743600 0.00 BB 56.4 _ 0
Totals 100.0000 0.000 369818880
Dara File: ci\sran7-3-13 6;28:47 pm -1.run Operator (Calc):
Channel: 2 =225.00 om RESULTS Calc Date: 07/03/13 07:02:00 PM
Sample ID: cw3T3a Times Caleulated: 2
Operator (Inj): OB-H, hex:IPA= 98:2, 1.0 ml/min Calculation Method:  a\windows\temp\~7-3-13 6;28;47 pm

Injection Date:

Injection Method:

Run Time (min):
Workstation:
Instrument (Inj}):

Ly

cistar\chuan\standard 2%.mth
30.107

Varian Star #1

Instrument (Calc):

Run Mode: Analysis
Peak Megsurement: Peak Arza
Calculation Type: Percent
Calibrarion Lavel: N/a

Verification Tolerance: N/A

Varian Star #1

h 90% —
400~ i ~
\ 0%
300 ’ |
200— |I ".\ SU‘R:
100— [ 30—
. . Nl
5 [ hs ko g |
Minuces
Peak Peak Name Result () Ret.  Time Area Rel Sep. Width Status  Groop
No Time  Offset (counts) Ret Code 1/2 Codes
{min}  (min) Time (see)
1 T 992010 22733 0000 114652360 000 BB  43.0 0
2 0.7990 25373 0.000 923753 0.00 BB 374 0
Totals 100.0000 0.000 115616112
H

Et ?
OBz

H

4e
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Da File: cistart7-12-13 10;44:34 am -Laun Operater (Caic):
Channel: 2=225.00 nm RESULTS Cale Date: 0712113 11:22:26 AM
Sample ID cwlB6rac Times Calculated: 1
Operator (Iaj): OB-H, hex:IPA= 95:5, 1.0 mL/min Calculation Method:  c:\windows\temph~T7-12-13 10:44,34
Injection Date: Instrument (Calc): Varian Star #1
Injection Merhod: cistar\chuan\standard 5%.mth Run Mode: Analysis
Run Time (min): 30.267 Peak Measurement: Peak Area
Waorkstation: Calculation Type: Pereent
Instrument (Inj): Varian Star#1 Calibration Level: N/A
Verification Toleranze: N/A
mAl i
80— fi %=
50— { : A _
40— f 1 i ] 0%
j I " -
30— I I 50%—
| i —
20— Iy foi
10— } [ [\ 0%~
'I‘._ ; e~ \_______—;
ST — B . 10%
-5— I
s 10 hs bo Ls
Minute:
Peak Peak Name Result () Ret. Time Arca Rel Sep. Width Status  Group
No Time Offset {counts) Ret  Code 172 Codes
(min}  (min) Time (sec)
1 S0.2843 18840 0.000 10856680 0.00 BB 338 0
2 407157 22387 0000 10733912 000 BB __ 421 o
Totals 100.0000 0.000 21590592
Data File: chstan7-13-13 12;21;04 pm -Lrun Operater (Cale):
Channel: 2 =722500 nm RESULTS Cale Date: 071313 12:51:30 PM
Sumple 1D: cwidab Times Calculated: 1
Operator (Inj): OB-H, hex:IPA=95:5, 1.0 mL/min Calculation Method:  ¢\windows\temp\~7-13-13 12:21:04
Injection Date: Instrument (Calz): Varian Star #1
Injection Method: cistrichuan\standard 5% mth Run Mode: Analysis
Run Time (min): 29,440 Peak Measurament: Peak Arca
Workstation: Caleulation Type: Percent
Instrument (Inj): Varian Star #1 Calibration Level: N/A
Verification Telerance: N/A
AU | l
40— ful S0% N
0 ( 0% |
20- } ] 0%
A
oy 30%—
_ N o~ 7
Lo is e ks -v—1
Minutes
Peak Peak Name Result () Ret. Time Area Rel Sep. Width Status Group
No Time  Offset (counts) Ret  Code 172 Codes
{min}  (min) Time (sec)
T o 938404 18520 0000 9070010 000 BB 337 0
2 61506 21853 0.000 3595347 _ 000 BB _ 389 0
Totals 100.0000 0.000 Y665357
H
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Data File:
Channel:
Sample 1D:
Cpemtor (Inj):
Injection Date:

cstan\10-11-13 4;58;35 pm -L.run
2 =225.00 nm RESULTS
cwabTrac

OD-H, hex:[PA=09:1, 1.0 mL/min

Operator (Calc):
Cale Daie:

Times Calculaced:
Calculation Method:
Instrument (Calc):

10/11/13 05:13:48 PM

]

ehwindowsttemph~ 10-11-13 4:58;35
Vazian Star #1

Injection Method: ¢Astar\chuan\standard | %.mth Run Mode: Analysis
Run Time (miny: 14240 Peak Measuremont; - Peak Arst
Workstation: Calculation Type: Percent
Lostrument (Inj: Varian Star #1 Calibration Level: N/A
Verification Tolerance: NiA
A 90%—]
A -
/ \ f \\ 705"
. \ \ 0%
WA |
| \!\.‘ \ 0% — 1
- - - - b / M— s [t
es R :_;“L—“"S_J e "_['?":"s - Lo.o 12,9 '
Hinutes
Peak Peak N Resslt)  Ret.  Time Area Rel Sep. Width Status  Group
No Time Offset  (counts)  Ret Code 12 Codes
(min)  (min) Time (sec)
T T T Ts0a030 6787 0000 89597232 000 BB 290 0
2 o 498970 8333 _0.000 go228800 000 BB 357 4
Totals 100.0000 0.000 178826032
Data File: costar\10-11-13 5;31:01 pm-1.nm Operator (Calc):
Channel: 2=22500 nm RESULTS Cale Date: 10/11/13 05:49:44 PM
Sample 11: ‘ cwib7a Times Calculared: 1
?Pel:u‘lur (Inj): OD-H, hex:1PA= 99:1, 1.0 mL/min Caleulation Method:  s/\windowsttemph=10-11-13 53101
n_!eut!un Date: Instrument (Cals): Vartan Star #]
Injecﬂpn Methed: eistar\chuan\standard 1% .mth Run Mode: Analysis
Run Tlme'. (min): 16.160 Peak Measurement: Peak Arca
Workstation: ) Caleulation Type: Percent
Instrument {Inj): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
I“h:-,-- °
500 ';’\ Q0% '-I
400 f _
| 708 —
300— / ll' 1l
ol . \ 509
100— A_J \ 306!
oy — \‘ - %]
2.5 k5o h_s 10.¢ ho.s R
Minuces
P:‘ak Peak Name Result O Ret. Time Area Rel Sep.  Width Status  Group
No Time  Offset (connis) Ret Code 1/2 Codes
(min}  (min) Time {sec)
1 2.2800 7.027 0.000 2347757 000 BB 28.2 0
2 97200 8.573 _ 0.000 100624568 0.00 _ BB 35.4 0
Totals 100.0000 0.000 102972328 '
Me
Me
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Analysis Date & Time : 12/26/2013 11:06:47 AM
User Name : Admin

Vial# 0

Sample Name : 389rac

Sample 1D : 389rac

Sample T : Unknown

Injection Volume :

I5TD Amount

Data Name : C\Documenis and Settings\Administrator\Desktop'Data'Project 1\Chuan'389racZ. ged
Method Name : C\Documenis and Settings\Administrator\DesktopMethod File\Chuan\120.gcm

Intensity
95000
]
85000
]
73000
o
63000
L]
53000
30
45000
40
35000
30
23000
20
15000

Peak? RetTime Area  Area® Hﬁﬁ;“ Mark ID# Cmpd Name
1 71810 2021849 51.459 9893
z  80.719 1907173  48.541 7157

Total 3929022 100.000 17050

Analysis Date & Time : 12/26/2013 1:00:44 PM
User Name : Admin

Vial# :

Sample Name : 380a

Sample ID 1 389a

Sample Type : Unknown

Injection Volume

ISTD Amount

Data Name : C\Documents and Settings'\AdministratorDeskiop\Data\Project 1\Chuan'389a2. ped
Method Name : C\Documents and Settings\Administrator\Deskrop\Method File\Chuan'] 20.gem

Intensity

950005
90000
850003
BO000H
750004
700004
G000 5
60000=
55000 3
50000
450003
40000
350004
30000
250003
20000
150003
10000 . &
5000 4 g
_'||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

10 20 30 40 50 60 70 80 90

min

T34

Peak#t Ret Time Area Area™  Height Mark 1D Cmpd Name
172234 2505840 94.664 9867
2 BhB4T7 146308 0.336 1143

Total 2742148 100.000 L1010

n-Pent \E())( Mo
M
HO™ € 5124
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Data File: c:\star\8-5-13 3;22;10 pm -L.run Operator (Cale):
Channel: 3 =210.00 am RESULTS Caulc Date: OR/OS/13 04:01:11 PM
Sample 1D: cwélfed-rac Times Calculated: 1
Cperator (Inj): OD-H, hex:IPA= 95:3, 1.0 mL/min Calculation Method: cAwindowsMempt=8-5-13 33310 pm
Injection Dute: Instrument (Calc): Varian Star #1
Injection Method: cAstarchuan\standard 5%.mth Run Mode: Analysis
Run Time (oin): 27.093 Peak Measurement: Pezk Areu
Worksmtion: Caleulation Type: Percent
Tastrument (Inj}: Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
7] .|
1.00— , 00% —
\ |
5.75— {il \\ ""U%:].
! IR so9]
©.50— \ '. j
| J ! i -
0 25— '..'l\ ll‘ 30%
o ce i A N e e 10%—
5 o s 20 25
Minutes
Peak Peak Name Result () Ret.  Time Area Rel Sep. Width Siatus Group
No . Time Offset  (counts) Ret  Code 172 Codes
(min)  (min) Time isec)
] 201763 10013 0000 184714528 000 BB 329 0
_ 2 o 50.8237 12.280 _ 0.000__ 190502192 0.00 BB 39.1 _o
Totals 100.00:00 0.000 375616704
Data File: cgtan\8-8-13 1;50;13 pm -Lrun Operator (LUalc):
Channel: 3 =210.00 nm RESULTS Calc Date: ORFOBI13 02:13:47 PM
Sample [D: cw4l8ed-c Times Caleulated: 1
Opezraior {Inj): OD-H, hex:IPA=95:5, 1.0 mL/min Caleulation Method: cAwindowshtempi=8-8-13 1:50;13 pm
Injection Date: Tnstrument (Calc): Varian Star #1
Injection Method: ci\star\chuanistandard 5%.mth Run Mode: Analysis
Run Time (min): 19.653 Peak Measurament: Peak Area
Workstation: Calculation Type: Percent
Instrument (Tnj): Varian Star #1 Calibration Level: N/A
Verification Tolerance: N/A
AU M%4
0.7 ! |
T0%
e-sc—| \ 50%—]
| \ ]
3.25— j \ 309"
0.00——— ____/‘]\ - - ——Pa‘%i
-0 09 —T T T
k.s [ b5 16.0 La.s 15.0 7.5
Minutes
Peak Penk Name Result O Ret. Time Area Rel Sep. Width Status Group
No Time Offset (counts) Ret Code 12 Codes
{min)  (min) Time {gec)
' 37685 9960 0w 7812011 000 BB 304 0
2 962317 12.200 _ 0.000 190497936 _ 0.00 _BB 387 _ 0

100.0000

0.000 207300952
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Data File:
Channel:
Sample ID:
Operator (Inj):
Injection Date:

Injection Method:

Run Time (min):
Workstation:
Instrument (Inj):

cAstar\8-5-13 6;29;29 pm -f.run Operator (Calc):
3=210.00 nm RESULTS Cale Date: 08/05/13 07:42:14 PM
cw418pr-rac Times Calculated: 1
OD-H. hex:IPA=98.5:1.5, 1.0 Calculation Method: c\windowsitempi~8-5-13 6:29:29 pm
ml/min Instrument (Cale): Varian Star #1
ci\star\chuanistandard 1.5%.mth Run Mode: Analysis
70.107 Peak Measurement: Peak Area
Calculation Type: Percent
Varian Star #1 Calibration Level: N/A

Verification Tolerance: N/A

nAU ]
a] 90%="1
1251 1
0% :1
100 -—‘I ‘
75 I 5091
50 -
e ! " 311%:!
Bt -
0,_!,_.,__,4 —_— \‘;/ —— T T 0%
'ln | . e — @ e it e e e mameee | e = 8 TR p 2 g e gy ¢ = mEE e P ———— 1L e s " " n -
I ho Lo lxo o [sc ‘50 |
Minutes
Peak Peak Name Result)  Ret. Time  Area Rel  Sep. Width Statss Group
No Time Offset  (counts) Ret Code 1/2  Codes
(min)  (min) Time (sec)
| W92514 43480 0000 132235450 000 BB 1270 0
2 50.748 50360 _ 0.000 _ 3321 5394 0.00 _ BB 142.2 [/
Totals 100.0000 0.000 65450844
Data File: chstar\8-8-13 2;55;47 pm -1.run Operator (Cale):
Channel: 3 =7210.00 nm RESULTS Calc Date: 08/13/13 05:19:18 PM
Sample 1D: cw418b Times Calculated: 2
Operator (Inj): OD-H, hex:IPA=98.5:1.5, 1.0 Calculation Method: cAwindowsMemp~8-12-i3 12:07:00
Injection Date: mL/min Instrument (Calc): Varian Star #1
Injection Method: c\star\chuan\standard 1.5%.mth Run Mode: Analysis
Run Time (min}): 72.053 Peak Measurement: Peak Area
Workstation: Calculation Type: Percent
Instrument (Inj): Yarian Star #1 Calibration Level: N/A

mAT|
50—
200-—-!
!.50'—i
lUU—l

Verification Tolerance: N/A

904

T0%

\ 50%

k/ 0%
o

ho l2o bo 40
Minutes
Peak Peak Name Result () Ret.  Time Area Rel Sep. Width Status Group
No Time Offset (counts) Ret Code 172 Codes
(min)  (min) Time (sec)
H 95,6938 44.067 0.000 224631008 0.00 BB 157.0 - 0
2 43062 51667 0000 _ 10j08422 _ 0.00 BB 109 I
- 100 ANON 0.000 234739424
H
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