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The Synthesis of Required Bicyclic O,0-Acetal 4 and 4'

On_O-_R?
R \
1) 3 (20 mol%)
R? p-NO,CgH4COOH (20 mol%) OoN™ 4 Ph
o. _OH = CHCl3, 25 °C [ >—<Pn
Wg + + : N OTMS
o 2) PhsPAUCI (5 mol%) 3 A
()1 2 2 AgBF, (5 mol%) Oa_O._R?
CHCls, 0°C R1,<:5J/
0N,
Table 1:2
yield [%]™) ee [%]] drld]
entry R!/R? 4,4
total (4/4") 4/4' 4/4'

1 Ph/Ph 4a, 4'a 77 (37/40) >99/99 14:1/12:1
2 4-BrC¢H4/Ph 4b, 4'b 77 (37/40) 99/98 >20:1/>20:1
3 Me/Ph 4c,4'c 76 (36/40) >99/>99 >20:1/13:1
4 2-thienyl/Ph 4d, 4'd 74 (33/41) >99/>99 >20:1/19:1
5 Ph/4-MeCcHy 4e, 4'e 73 (36/37) >99/>99 >20:1/>20:1
6 Ph/4-FC¢Hy 4f, 4'f 73 (32/41) >99/>99 >20:1/>20:1
7 Ph/3-MeCcHy 4g.4'g 79 (36/43) >99/>99 >20:1/15:1
8 Ph/3-thienyl 4h, 4'h 74 (36/38) 99/>99 >20:1/>20:1

a See the General procedure.

b The total yield of 4 and 4'; the values in brackets refer to the yield of pure compounds 4 and 4'.

¢ Determined by HPLC analyses of isolated compounds 4 and 4' on chiral stationary phases.

d Determined by 'H NMR analysis.

General procedure: A glass vial equipped with a magnetic stirring bar was charged with lactols (£)-

1 (0.40 mmol), nitroenynes 2 (0.48 mmol), 3 (0.08 mmol) and p-NO,C¢H,COOH (0.08 mmol) in
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CHCIl; (2 mL) at 25 °C. The resulting reaction mixture was kept under vigorous stirring until the
consumption of lactols (+)-1 (monitored by TLC analysis). After completion of the reaction, the
solvent was removed under vacuum and the crude product was purified by flash chromatography on
silica gel to afford the Michael adducts. Then the obtained products were dissolved in redistilled
CHCIl; (4 mL) under argon environment at 0 °C. Ph;PAuCl (5 mol%) and AgBF, (5 mol%) were
added successively. It was hydrolyzed with water and extracted with CH,Cl, when the reaction was
complete. The combined organic layers were dried over Na,SO,, filtered and concentrated under
reduced pressure. After purified by a flash column chromatography on silica gel using petroleum

ether/ethyl acetate (20:1 to 15:1) as eluent, compounds 4 and 4' were finally obtained.

Ring-Opening of 4 and 4' by Chemoselective Protonation

0 O Ph EtOH 0-_OEt 0-_OEt
Ph M] or [H Phi
| [M] o [H] on s P o
CHCly
0 0

O2N O,N O,N
4/4' 5a 5'a
(mixture of epimers)
Table 2:4
yield (%)? ee [%]° drd
entry catalyst Time (h)
total (5a/5'a) 5a/5'a 5a/5'a
1 [Au] -- -- -- --
2¢ [Au] 12h 87 (43/44) >99/99 >20:1/14:1
3 [Ag] 6h 80 (41/39) 99/99 15:1/12:1
4 DPP -- - -- -
5 p-TsOH lh 93 (46/47) >99/>99 >20:1/14:1

2 All reactions were performed by the following procedure: 4a/4' a (0.20 mmol) were dissolved in distilled CHCl;
(1 mL) at 0 °C. EtOH (0.40 mmol) and corresponding catalysts were added and the reaction was kept at 0 °C until
4a and 4a' were consumed completely. The reaction was purified immediately by a flash column chromatography
on silica gel to give compounds 5a and 5'a.

b The total yield of 5a and 5'a; the values in brackets refer to the yield of isolated pure compounds 5a and 5'a.



¢ Determined by HPLC analyses of isolated compounds 5a and 5'a on chiral stationary phases.
4 Determined by 'H NMR analysis of the crude reaction mixture.

¢ AgBF, (5 mol%) was added after 2 h. [Au] = Ph;PAuCI, [Ag] = AgBF,.

First, we investigated the ring-opening reaction between the mixture of 4a/4'a and EtOH (2.0 eq). No
reaction was observed by using only PPh;AuCl (5 mol%) as the catalyst (entry 1) in 2h. But when
AgBF, (5 mol%) was added to the solution, the reaction could occur and generate 5a and 5'a in 12 h
(entry 2). And then we proved that AgBF, (5 mol%) alone could also provide significant turnover
(entry 3). Surprisingly, diphenyl hydrogen phosphate (DPP, 20 mol%) showed no catalytic activity in
this transformation (entry 4). To our excitement, p-toluenesulfonic acid (p-TsOH, 20 mol%) showed
very high catalytic activity (entry 5), the ring-opening process finished in only 1 h, thus both 5a and
5'a were obtained with excellent diastereoselectivity. With these results in hand, we studied the

suitability of the substrate for this reaction.



X-ray structure determination

Single Crystal X-Ray Diffraction Data of 5f.

X-ray crystallographic data have been deposited in the Cambridge Crystallographic Data Centre

database (http://www.ccdc.cam.ac.uk/ data_request/cif.) under accession code CCDC 1506248.
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Bond precision:

Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

2

Mu (mm=1})
FOOO

FOOO’

h,k, lmax
Nref

Tmin, Tmax
Tmin”

c=-C = 0.0115 A

a=7.530(3)
alpha=30
173 K

Calculated
997.4(7)

P 21

P 2yb

C22 H24 F N 05
C22 H24 F N 05
401.42

1,337

2

0.101

424.0

424.24

9,6,28

3792[ 2103]

Correction method= Not given

Data completeness= 1.71/0.95

R(reflections)= 0.0768( 3463)

S =1.196

Npar= 264

b=5.649(2)
beta=96.387 (6)

Wavelength=0.71073

Cc=23.594 (9)
gamma= 530

Reported

997.4 (7}

P I 211

P 2yb

C22 HZ24 F N 05
C22 H24 F N Q5
401 .42

1,337

2

0.101

424.0

9,6,28
3586

Theta (max)= 25.680

wR2 (reflections)= 0.2068( 3586)




Single Crystal X-Ray Diffraction Data of 12j.

X-ray crystallographic data have been deposited in the Cambridge Crystallographic Data Centre

database (http://www.ccdc.cam.ac.uk/ data_request/cif.) under accession code CCDC 1568738.

O,N

Bond precision:
Cell:

Temparature:

Volume
Space Jgroup
Hall group

Moiety formula

Sum formula
Mr

OM,g cm=3
Z

Mu {mm=1})
FOOD
FOOO*

h, k, lmax
Href
Tmin, Tmax
Tmin'

C=C = 0.0035 A

a=7.9683(3)
alpha=490
100 ¥

Calculated
3108.4(2)
P21 21 21
P 2ac 2ab

C31 H32 m2 04, C4 HE 02

€35 H4D N2 06
584.69

1.249

4

0.688

1248.0
1251.79

9,19, 28

5720[ 3249)

Correction method= Mot giwven

Data completeness= 1. 5B8/0_530

Elreflections)= 0.0385( 4893}

5= 1.030

Hpar= 411

b=16.3532 (6)
beta=40

Wavelength=1.54184

c=23_8547(9)
gamma=90

Reported

J108.4 (2)

P21 21 21

F Zac 2ab

4(C31 H3Z2 N2 04),
o2

Cl40 H1e0 wWE 024
233B.75

1.24%9

1

0.6EE

1248.0

4 (c4 HB

9,149,238
5132

Theta (max)= 68.416

wR2 (reflections)= 0.0%%2( 5132)




Single Crystal X-Ray Diffraction Data of 23.
X-ray crystallographic data have been deposited in the Cambridge Crystallographic Data Centre

database (http://www.ccdc.cam.ac.uk/ data_request/cif.) under accession code CCDC 1568735.

Bond precision: C-C=0.0125 A Wavelength=0. 71073
Cell: a=6, GTO6 (10} b=25. 351 (4) c=11. 3316 (17)

alpha=90 heta=89, 9000 gamma=90
Temperature: 293 K

Calculated Reported

Volume 1918, 2 (5) 19186. 2(5)
Space group P 21 p2(1)
Hall group P 2yh P 2vh
Moiety formula C20 H2Z0 Br N 05 C40 H40 Br2 N2 010
Sum formula C20 H20 Br N 05 C40 H40 Br2 N2 010
Mr 434, 27 HEH, 56
Dx, g cm—3 1. 505 1. 505
Z 4 2
WMo (mm—1) 2.176 2.176
Fooo 888.0 888. 0
FOOO’ 887. 27
h, k, Imax 7,30, 13 7,30, 13
Nref 6740[ 3453] G468
Tmin, Tmax 0. 599, 0. 706 0.612,0, 722
Tmin’ 0. 575
Correction method= # Reported T Limits: Tmin=0.612 Tmax=0. 722 AbsCorr =
MULTI-SCAN
Data completeness= 1. 87/0. 96 Theta (max}= 25. 000
Rireflections)= 0.0587( 5619) wh (reflections)= 0. 1664( G468)
S = 1.036 Npar= 490




NMR spectra and HPLC Traces
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Absorbance (AU)

Chrom Type:

Fixed WL Chromatogram, 210 nm

10 11 12 13 14

Chrom Type:

Peak Quantitation: AREA
Calculation Method: AREA%

15 16 17

18 19 20 21 22 23 24

Retention Time (min)

Fixed WL Chromatogram, 210 nm

No. RT Area Area % BC
13.840 3603834 50.998 BB
20.833 3462829 49,002 BB
7066663 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
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Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm

Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC
13.840 15250 0.301 BB
20.680 5056298 99.699 BB

5071548 100.000
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Chrom Type: Fixed WL Chromatogram, 210 nm

§

O

5352432, 1
13.56

02N
rac-5'a

Absorbance (AU)
(=]
w

5396752,

wlwntidstelinbiidtinligtesl st bl

8 9 10 11 12 13 14

Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area LArea % BC

1 10.053 5352432 49,794 BB

2 13.567 5396752 50.206 BB
10749184 100.000

Chrom Type: Fixed WL Chromatogram, 210 nm
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Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC

1 9.980 29538 0.496 BB

2 13.293 5921117 99.504 BB
59850655 100.000
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Chrom Type:

Fixed WL Chromatogram, 230 nm

0.6 3
0.5 - (/
- 0.4 -3 O
2 E 0—
] 0.3 | Br Ph
: ; :
a E oo (0]
§ 0.2 —E % 02N
g o rac-5b
0.1
0.0 é : i
R R I o i B L A A L A e AN AR L A
8 10 12 14 16 18 20 22
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 230 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
1 12.887 5542456 50.866 BB
2 16.933 5353808 49,134 BB
10896264 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
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Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm

Peak Quantitation: AREA

Calculation Method: AREA%

No. RT Area Area % BC
1 12.747 6973 0.304 BB
2 16.747 2287755 99.696 BB

2294728 100.000
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Chrom Type: Fixed WL Chromatogram, 210 nm
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Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREAS%

No. RT Area Area % BC

1 12.213 6864156 51.975 BB

2 16.173 6342601 48.025 BB
13206757 100.000

Chrom Type: Fixed WL Chromatogram, 210 nm
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Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC

1 12,320 73350 1.136 BB

2 16.380 6382235 98.864 BB
6455585 100.000
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Absorbance (AU)

Peak Quantitation:

Absorbance (AU)
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Chrom Type: Fixed WL Chromatogram, 210 nm
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Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm

Peak Quantitation: AREA
Calculation Method: AREA$%

No. RT Area Area % BC
20.367 1092097 50.281 BV
21.447 1079900 49.719 VB

2171997 100.000

Chrom Type: Fixed WL Chromatogram, 210 nm
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Calculation Method: AREA%

No. RT Area Area % BC
20.347 0431 0::1:87 BB
21427 3432584 99.813 BB

3439015 100.000
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Absorbance (AU)
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Chrom Type

: Fixed WL Chromatogram, 210 nm
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Chrom Type

Peak Quantitation: AREA
Calculation Method: AREA%

8 9 10 11 12

Retention Time (min)

: Fixed WL Chromatogram, 210 nm

13

BRG] S [T

No. RT Area Area % BC
7.907 947571 51.650 BB
11.440 887016 48.350 BB
1834587 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
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Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
1 8.033 17617 0.538 BB
2 11.640 3258472 99.462 BB
3276089 100.000
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Chrom Type: Fixed WL Chromatogram, 210 nm

0.20 3 (/
3 @)
= R e
E O~ g 7
- B e -
B 0.15 - “:f> Ph o
] E IS by o
- o i
g E © 5 :
8 0.10 5 O2N "
[*} —
o -
] m
4 3
0.05
0.00

\|r||r1|||||||r||rw|r‘|r||[||r||||||||||||\||\|\||\]|||| T

8 9 10 11 12 13
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm

Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area %
1 10.767 1642932 49,006

2 112633 1709552 50.994
3352484 100.000

Chrom Type: Fixed WL Chromatogram, 210 nm

Absorbance (AU)
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8 9 10 11 12 13 14

Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area %
1: 10.760 5407852 99.775

2 11:.:593 12189 0225
5420041 100.000

21



5 £ 2 ER N EEREEEEEREES T
h

al'l 5

mZW =pOg

V2l

L9 b—F === 150

9L .

b w

mq,mk _

5r 24 —ee 80|

Q&A RS0l

i |

s - i

12 e— = Wt.m

She— F50)
|

LLe—= == teol

LT M

ke o ~

ELr o |

Lopk

il @) ifxm

PO'S .

Goe .||J1T.:§

le's /\O\ o elnwiu?

mmmw - Zin

€65 N

peg e ®)

69

56'9 72N")

968'9 _

66'9 5 961

57— =760

b L— - =802

- =001

f

084 - +76)

61/

80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05
f1 (ppm)

8.5

9.0

25

-20

F15

8e'GL—

VPGE~
9088~
gg'ge

cesr—
Pl 79—

EER-TAN
L9l

8L 'L0L—

LL'SZL
et |
wen’

607l —

09461 —

60 50 40 30 2 10

190 180 170 160 150 140 130 120 M0 100 9 80 70
1 (ppm)

210 200

22



Chrom Type: Fixed WL Chromatogram, 210 nm
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0.1
0.0 ) : ‘
L By B By B B
7 8 9 10 11 12
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREAS%
No. RT Area Area % BC
1 8.787 5232044 50.103 BB
2 9.560 5211436 49,897 BB
10444380 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
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3 : 0
0.6 = a N\
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i 3 O,N
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0.2 = =
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) 8 9 10 11
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
1 8.780 5375285 99.382 BB
2 9.567 33434 0.618 BB

5408719 100.000
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Chrom Type: Fixed WL Chromatogram, 210 nm
0.6 3
0.5 %
I~ 0.4 2 ;
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11 12 13 14 15 16 17 18
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREAS%
No. RT Area Area % BC
1 13.947 5802431 48.875 BV
2 15.187 6069651 51.1:25 VB
11872082 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
0.6
0.5 i

g 0.4 é

o 2

5 0.3

]

4

a 0.2

2

0.1
0.0
12 13 14 15 16 17
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm

Peak Quantitation: AREA

Calculation Method: AREA%

No. RT Area Area % BC
1 13.967 6814448 99.703 BB
2 15.267 20271 0297 BB

6834719 100.000
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Chrom Type: Fixed WL Chromatogram, 210 nm

1321
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Absorbance (AU)
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11 12 13 14 15 16 17 18
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm

Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC

1 13.213 4054987 49,366 BB

2 14.867 4159176 50.634 BB
8214163 100.000

Chrom Type: Fixed WL Chromatogram, 210 nm
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9 10 11 12 13 14 15 16 17 18
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm

Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC

1 13.180 1553395 99.426 BR

2 14.867 43591 0.574 BR
7596986 100.000
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Absorbance (AU)
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Chrom Type: Fixed WL Chromatogram, 210 nm
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12 14 16 18 20 22 24 26 28

Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm

Peak Quantitation: AREA
Calculation Method: AREA%S

No. RT Area Area % BC
16.007 8311852 50.647 BB
23.567 8099329 49,353 BB

16411181 100.000

Absorbance (AU)
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.00

Chrom Type: Fixed WL Chromatogram, 210 nm

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm

Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC

1 16.073 30937 0.641 BB

2 23.573 4799248 99,359 BB
4830185 100.000
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Absorbance (AU)

Chrom Type: Fixed WL Chromatogram, 210 nm
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8 9 10 11 12 13 14

Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm

Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC
9.973 8478188 49,026 BB
11.340 8815152 50.974 BB
17293340 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
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8 9 10 11 12 13 14
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm

Peak Quantitation: AREA
Calculation Method: AREAS%
No. RT Area Area % BC

1 10.053 8841946 99.595 BB

2 11.513 35924 0.405 BB

8877870 100.000
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Absorbance (AU)

Chrom Type: Fixed WL Chromatogram,

10.17

4009851,

210 nm
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A I

8 9 10 11 12
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREAS%
No. RT Area Area % BC
1 9.313 3891315 49,250 BV
2 10173 4009851 502750 VB
7901166 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
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7 8 9 10 11 12
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
1 9.300 10758728 99.661 BB
2 10.167 36609 0.339 BB
10795337 100.000
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Absorbance (AU)

Chrom Type: Fixed WL Chromatogram,

10,4

6005450,

210 nm
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8 9 10 a b} 12 13
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
10.407 6005450 49,005 BB
11,973 6249198 50.995 BB
12254648 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
2 E B ‘
2 5 g
=] 3
o o
ﬂ g
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2 5 5 59
; I |
7 8 9 10 11 12 13 14
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
10387 10020012 99.355 BB
1. 907 65086 0.645 BB
10085098 100.000
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Absorbance (AU)
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Chrom Type: Fixed WL Chromatogram, 210 nm
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Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC
1 13.953 3061185 50.898 BB
2 27.060 2953177 49.102 BB

6014362 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
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24 26 28 30 32

Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREAS%

No. RT Area Area % BC
13.967 31561 0..273 BB
26.953 11513547 99.727 BB

11545108 100.000
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Absorbance (AU)
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Chrom Type: Fixed WL Chromatogram, 210 nm
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8
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Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%

|l|r||||r

22

No. RT Area Area % BC
10.287 2660475 49.624 BB
18.380 2700747 50.376 BB
5361222 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm

Absorbance (AU)

Ph

/
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18,3

45341686,

T T

9 10 11 12 13 14 15 16 1T 18

Retention Time (min)

19 20 21

22

Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREAS%
No. RT Area Area % BC
1.0..373 27179 0.596 BB
18.580 4534166 99.404 BB
4561345 100.000
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Chrom Type:

Fixed WL Chromatogram, 210 nm

mzo—g E
3 o OMe o
_: e é
=Y 0.15 ™
2 E @ Ph 3
o e § O
Q9 = o
E 0.10 O2N
S 5 rac-5i
2 3
0.05 —
0.00 — L
T T T T T T T T T T T T e
12 14 16 18 20 22 24 26
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
1 15.893 2528483 50.931 BB
2 23.533 2436012 49.069 BB
4964495 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
0.25 o OMe
:: Vi
0.20 <::i> Ph
5 E
= E (@)
" 0.15 - O,N
5
a -
] 0.10 3
0 3 5
) 3 =
0.05 — T
0.00 j -
T T T T T T T T T T T T T T T T T
12 14 16 18 20 22 24 26 28
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
1 155927 20285 0.430 BB
2 23.473 4701490 99.570 BB
4721775 100.000
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Absorbance (AU)

Absorbance (AU)
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Chrom Type: Fixed WL Chromatogram, 210 nm
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23,39

24.6

Ph

4601823,
4807547,
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17 18 19 20 21

22 23 24 25 26 27 28 29

Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC
23.393 4601823 48.907 BV
24.653 4807547 51.093 VB

9409370 100.000

Chrom Type: Fixed WL Chromatogram, 210 nm

OMe

Ph

O,N
5

23.43

5919588,

24 .720

11636,

gl bviiiailivs et i biviaingiiling

17

18 19 20 21

22 23 24 25 26 27 28

Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC
23.453 6919588 99.832 BB
24,720 11636 0.168 BB

6931224 100.000
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Chrom Type:

Fixed WL Chromatogram, 210 nm

5]
B
- 3 0~
=) ] -
g .3 v <::i>‘ Ph
g E : T
E 2 _E ’_l 02N
§ 3 & rac-5j
4 ; o
" &
0 3
8 9 10 11 12 13 14 15 16 17 18 19
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
I 11.333 4543049 50.698 BB
2 15.620 4417963 49,302 BB
8961012 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
.40
.35-5 \\T/
.30 % 0_° 2
g .25 3 <::>“" Ph g
0 3 s
= (0]
% .20 3 O,N
o] = .
o .15 = 5§
(/] - (=1
e e =
.10 = it
.os-% g
.00 3 —
R A Rl uiaad sk e it Lok Lo M) b A LA W) Rt Ll siad tadad Ld s eiad
9 10 11 12 13 14 15 16 17 18 19
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREAS
No. RT Area Area % BC
1 11.340 20813 0.447 BB
2 15.613 4637325 99,553 BB
4658138 100.000
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Absorbance (AU)

Absorbance (AU)

Chrom Type: Fixed WL Chromatogram, 210 nm

_\lrllwr\l|\|!||\r|\|\||||\rr\|\||||||r\|r|l||||r\]r|||||||\

6 7 8 9 10 11

Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm

Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC
7.587 3288035 51.080 BB
9.267 3149020 48.920 BB

6437055 100.000

Chrom Type: Fixed WL Chromatogram, 210 nm

9,47

54240919,

5'j

7.693

35328,

3 T T [ L I 1 1T ‘ 1 17T [ L | LI B B I T 1 7 ] LI L [ L ] LI B B [

7 8 9 10 11

Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 210 nm

Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC

1 7.693 35328 0.647 BB

2 9.420 5424919 99,353 BB
5460247 100.000
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Chrom Type:

24.9

0.30

0.25

7498045,

0.20

0.15

Absorbance (AU)

0.10

Fixed WL Chromatogram,

29.053

7367457,

210 nm

O,N

rac-5k

IRANAARARARAARARAARAANANARRANRARANARNANARAANY

22 23 24 25 26 27 28

Retention Time (min)

29

30 31 32 33 34

Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
1 24.927 7498045 50.439 BB
2 29.053 7367457 49.561 BB
14865502 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
0.20 (Ph
] o—° a
_ 0.15 <::>““ o z
g :
% 0.10 O;N © B
¢ 3 5k
] &=
@ = p
=) 0.05 &
0.00 2

22 23 24 25 26 27 28 29

Retention Time (min)

30

31 32 33 34 35 36

Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
1 25.647 19583 0.373 BB
2 29.900 5232144 98.627 BB
5251727 100.000
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Absorbance (AU)

Chrom Type:

Fixed WL Chromatogram, 230 nm

= (Ph
0.15 i o 0

- Ph
0.10 g
103 o) i

E OoN £

3 rac-5'k ]
0.05 =
0.00 -

T T T T T T [ T [T T T T T T I e T T
18 20 22 24 26 28 30 32 34 36
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 230 nm

Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC
1 30.307 572232 7.857 BV
2 31133 3451227 47.388 A%
3 32.927 3259426 44,755 VB
7282885 100.000
Chrom Type: Fixed WL Chromatogram, 230 nm
112 3
E Ph 4
.10 s
= 0 .§3 T
2 .08 Ph g
o E =
9 3 (0]
] -06 E 02N
0 3
g E 5'k
& .04 =
2 ] -]
.02 3 .
E g
.00 —E T =
25 26 27 28 29 30 31 32 33 34 35 36 37
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 230 nm
Peak Quantitation: AREA
Calculation Method: AREAS
No. RT Area Area % BC
1 31.293 2790054 99.702 BB
2 33.347 8340 0.298 TBB
2798394 100.000
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Chrom Type: Fixed WL Chromatcgram, 230 nm

0.40 =
0.35—5 Me
: [ N
0.30 = Ph
5 E (0] (O IS
Ll 0.25 =
g 0.20 i
g 3
g 0.15 = OoN
4 0.10 = rac-12a
0.
0.
I B B o L e B B A RBARaEasasnasss s
5 6 ] 8 9 10 11
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 230 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
5 | 6.627 2430259 49_.454 BB
2 8.227 2483943 50.548 BE
4914202 100.000
Chrom Type: Fixed WL Chromatogram, 230 nm
0.
Me
0. I N
: Ph
= 2 0.__0J .
) 0. e '
ot
3
E 0
8
5 0. g O2N
8 12a
0.1 3 3
= ul
E a
0.0 3 e
5 6 7 8 9 10
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 230 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
b | 6.600 3861437 99.857 BB
2 8.207 5535 0.143 BB
3866972 100.000
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Chrom Type: Fixed WL Chromatogram, 230 nm

22

7152170, 6.3
&,

Absorbance (AU)

TZ06791,

rac-12b
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K (R IO OO P0G VDL [EOY (Y (VU JPIT, /DUY UYL |
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RN [N 0 LI A e I ) R U ) P R e B B

5 6 7 8 9 10

Retention Time (min)

Chrom Type: Fixed WL Chromatogram, 230 nm
Peak Quantitation: AREA
Calculation Method: AREA%

No. RT Area Area % BC

1 6.380 7152170 49.810 BB

2, 8.227 7206791 50.190 BB
14358961 100.000

Chrom Type: Fixed WL Chromstegram, 230 nm
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EL AR ELEH
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=
i
1

LddLy, 4.351
-
N
o

5.0 55 6.0 6.5 7.0 7.5 .0 8.5 3.0
Retantics Tima (Ein)
Chram Type: Fixed WL Chromatagrcam, 230 nam

Peak Quantitation: ABEA
Calculation Method: AHEARR

He . BT Area Araa % BC

1 &.367 3317308 9. 684 BB

2 B.233 12413 0.316 EB
3928721 100,000
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Chrom Type: Fixed WL Chromatogram, 230 om
: z
0.8 -
E g
E 2
=3 0.6 = =
2 E ¥
: 3
E 0.4 3
! r rac-12c
0.2
0.0 3 . —
5.0 5.5 &.0 E.5 T.0 T.5 8.0 B.5 3.0
Ratantios Tisms (Ein]
Chram Type: Fixed WL Chromatagram, 230 nm
Peak Quantitation: ABREA
Caleculation Methoad: ABEAR
Ho. RT Area Area % BC
1 &.193 4324397 4%.138 BR
2 7.540 4476503 S50.864 EE
BEOD2DO lad.000
Chrom Type: Fixed WL Chromatogram, 230 om
2
#
%
5.0 5.5 6.0 &.5 7.0 T.5 8.0 B.5
Ratantios Tims (min)
Chram Type: Fixed WL Chromatagram, 230 nm
Peak Quantitation: ABREAR
Caleculation Methad: AREARR
Ho. RT Ares Area % BT
1 &.200 TE4DELE 99.582 BR
2 T7.567 3Z066 0.418 BR
T6T2BB2 lad.000

57



2800

~1800
~1600
~1400
1200
1000

F2600
2400
-2200
~2000
~800
~600
~400
~200

0

--200

LBE—
vy
mw.an

a4
vy
iry

By

Ze5—

78’9
589
189
GE]
0L
§0L
60L
AN
Bl L

om.h\.

VRN
bLds

s

12d

ol
RO

Lere

Ll
oot

FZee

Lz

=601

1.0

1.5

5 7.0 65 6.0 55 5.0 . 4.0 35 30 25 20
f1 (ppm)

8.0

9661 —

raee

0Ege~t
[40k=10g
0g mm.\.

25
192
~10

10

9184
S9'6L7

9L'e6—

50Z51—

6808}~
ragal-"

90
1 (pom)
58

100

12d
110

120

130

140

150

160

170

180



Chros Type:
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1,611

143084,
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rac-12d

Ratantiss Timae [(Bin)

Chram Type: Fixed WL Chromatagram, 230 mm
Peak Quantitation: AREAR
Calculation Methad: AREAER
Ho. BT Area hrea %
1 &.833 1357990 48.8B77 BR
2 8.673 1420385 51.123 ER
27TB3TS 10Q.000
Chrosm Type: Fixed WL Chromatogram, 230 nm
2
8
E
& T 8 El
Ratantios Tims (Ein)
Chram Type: Fixed WL Chromatagram, 230 nm
Peak Quantitation: AREA
Caleculation Methad: RREAR
Ho. RT Ares Area % BC
1 &.800 127644E3 99.031 BR
2 a8.687 1245915 0.9569 BR
128893898 lad.000
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Chres Type: Fixed WL Chromatogras, 230 ns

R EETET

rac-12e

£015L44,

Knsorbanos [M)

5 & 7 -} g 10 11
Ratantios Tims (Ein]

Chram Type: Fixed WL Chromatagram, 230 nm

Peak Quantitation: ABEAR
Caleulation Method: ABREAR

Mo . RT Area Area %
1 T.333 S594E64 49.412

2 8.820 6035144 z0.588
11930008 100.000

Chrom Type: Fixed WL Chromatogras, 230 nm

Mosorbanos [N}

Ratantiss Timas [(Ein]

Chram Type: Fixed WL Chromatagram, 230 mm

Peak Quantitation: ABEAR
Caleulation Method: ABEAR

Ho. RT Area Area %
A T.333 9421E432 98 .08 BB
& d8.833 1H3EBES 1.914 BB
9505728 100,000
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Mosorinanos [M )

Chros Type:

Fixed WL Chromatogram,

MeO (@] (0] o

OoN
rac-12f

P
>
=

230 nm

L#.051

1513047,

;] 10 12 14 18 18 z0 22
Ratantiss Tims (Bin)
Chram Type: Fixed WL Chromatagram, 230 mm
Peak Quantitation: RREA
Caleculation Methad: RREEAY
Ho. BT Area Area % BC
1 1p.373 4436512 55.875 BR
2 19.053 3532047 44 .325 BR
T96B559 lad.000
Chrom Type: Fixed WL Chromategram, 230 nm
Me
I N
Ph
MeO 0.0 ‘»[:<i:>
2
#
§ O2N
£ 12f
2 .
_J 3
A -
] 2 & & 8 pLi] 1z 14 16 18
Ratantios Tims (Ein)
Chram Type: Fixed WL Chromatagram, 230 nmm
Peak Quantitation: ABEA
Caleculatian Methad: ABEAR
Mo RT Area hArea % BC
1 10.260 5615296 55%.333 BER
2 19.073 3ATEE4 0.667 BR
56352980 100.000
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Chrem Type: Fixed WL Chromatogras, 230 ns
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Chram Type: Fixed WL Chromatagram, 230 nm
Peak Quantitation: ARER
Calculation Methoad: ABEAR

Ho. BT Area Area %
1 15. 660 ZTREZBES 43.818

2 34.06&7 3542134 S3&.182Z
5304795 100,000

Chrom Type: Fixed WL Chromatogras, 230 ns
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Chram Type: Fixed WL Chromatagram, 230 nm
Peak Quantitation: AREA
Caleculation Method: ABREASR

Ho. BT Area Area %
1 15.613 TH548 1.098

2 53:.173 Tla3168 98.302
1242716 lod.000
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2

1758375, 12.767

30 nm

2
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E .10 5 rac-12h
2
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] 9 10 11 12 13 14
Retention Time (min})
Chrom Type: Fixed WL Chromatogram, 230 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
9.220 1831075 50.998 EB
12.767 1759375 49,002 BB
3590450 100.000
Chrom Type: Fisxed WL Chromatogram, 230 nm
N
Ph
! Jeoe
§ F O,N
£ - 12h
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g
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& T E: | | 10 11 12 13 14 15
Rutantios Tiss [(Eif)
Chram Type: Fixed WL Chroematagram, 230 mm
Peak Quantitation: ABEA
Caleulation Mathad: ARBEAT
M. BT Area Area % BC
1 9.200 S961TEE 8 .475 BB
2 12.68&67 92327 1.525 BE
6054113 100.000
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Chrom Type: Fixed WL Chromatogram, 230 nm
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Chram Type: Fixed WL Chresmatagram, 230 5mm
Peak Quantitation: ABEAR
Caleulatian Methad: ARREAR
Ho. BT Area Area %
1 T. 984 1210046 53.6B5 BR
2 10.280 10438948 46.315 BR
22530094 100.000
Chras Type: Fixed WL Chrematogras, 230 am
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Chram Type: Fixed WL Chrematagram, 230 nm
Peak Quantitation: ARER
Caleculation Methad: ABREAR
Mo BT Area Area % BC
1 7.987 5593555 99._502 BE
2 10.273 27858 0.498 BB
5621553 10d.000
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Chres Type: Fixed WL Chromatogras, 230 am
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Chram Type: Fixed WL Chrematagram, 230 nmm

Peak Quantitation: RBEA
Caleulation Mathod: ABEAR

(=18 ET Area Aréaa %
il 5.387 I19B0EZ7 4&.384 BE
2 &.633 22B9644 533.615 BE
4270471 1ad.000
Chrom Type: Fixed WL Chromatogram, 230 nm
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Chram Type: Fixed WL Chromatagram, 230 nm
Peak Quantitation: ABEA
Caleculation Mathod: ARBEEAY
Mo . RT Area Bras &
1 5.387 73052594 58.941 ER
2 &.647 TE182 1.059 EB
TIBZ4E& 100.000
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Chrom Type: Fixed WL Chromatogras, 230 ns
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Chram Type: Fixed WL Chromatagram, 230 nm
Peak Quantitation: REEA
Caleculation Methoad: RBEAR

Ho. BT Area Area % BC
1 #8.393 316732 46. 664 BB
2z 11.567 590609 33.336 BB

1107341 100,000

Chrom Type: Fixed WL Chromatogram, 230 nm
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Chram Type: Fixed WL Chromatagram, 230 sm
Peak Quantitation: RBEA
Caleculatian Methad: ABEAR

He. BT Area Area % BC
1 4.380 2907TELE 55.703 BR
2z 11.293 B&T2 0.297 BB

Z9164E8 lo0.000

73



+6500

6000

~5500

~5000
~4500

4000

3500

~3000

~2500

2000

~1500

1000

~500
-0

+-500

061
<6}

56 L=
glz—
8ez—=
L N%
oz

§lge—
98 e~
see”

£8't—
3%
mw,qW
Plad

Eiad
vy
iy

9g'5—

B89
08'9
69
69
£6'9
569
B80L—

mﬁh.\

9L
€9 NW

Me
W\

hl

P
0.0

Me

O,N

121

o0l

25 2.0 1.5 1.0 0.5

3.0

5.0
f1 (ppm)

55

6.0

LEBL~
soge—

89¢Z¢
6 r.mmur.
80'G¢
9e'6¢

ETBL~
BEBL

8le6—

82601 —

88 vl —
LBl
CTRTARN
9L vzl—
Z0Lzl-
soszL”/

ereel—

868k —
1251 —

Me

Me

Ph |
121
|

0.0
O,N

100

120

140

150

160

74



Chrosm Type: Fixed WL Chromatogras, 230 ns

0.6
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N
0.5
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Ratantios Tims [(Ein)

Chram Type: Fixed WL Chrematagram, 230 nmm
Peak Quantitation: ABEA
Caleulation Method: AREASR

Me

Ho. RT Area Area %
i i &.593 4484282 4&£.918 ER
b 8.013 5073405 33.082 BB
935TE97 1od.000
Chrom Type: Fixed WL Chromatogram, 230 nm
1.4 Me
1.2 I N
: - Ph
0.0
5 1.0
2
0.8
#
.E 0.6
! 0.4
0.2
0.o
4.5 5.0 5.5 &.0 6.5 T.0 7.5 8.0 B.5 3.0 3.5
Retantios Tims (Ein)
Chram Type: Fixed WL Chromatagram, 230 mm
Peak Quankitation: ABEAR
Caleulation Method: ABREAR
Ho. RT Area Area % BC
1 &.220 S1TTESOD 55.418 EE
& T.800 33TT3 0.582 BB
9231663 100.000
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Chrom Type: Fixed WL Chromatogram, 230 om
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Chram Type: Fixed WL Chrematagram, 230 mm
Peak Quantitation: REEA
Caleculatian Methad: AREAR

Mo ET Area Area % BC
1 T.213 1111049 4%.532 BER
2 S.060 1132025 50.468 BR

2243074 1o2.000
Chrom Type: Fixed WL Chromatogram, 230 om
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S O O W
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Ratantiocs Tisme (min)
Chram Type: Fixed WL Chreomatoagram, 230 nm

Peak Quantitation: AREAR

Caleulation Methad: ABEAR

Ho. RT Ares hrea % BC
1 T:.173 BBSZ3ZE 59.508 BR
2 5.027 43755 0.492 BR

BB9EDEL lad.000
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Chrom Type:

Fixed WL Chromatogram, 230 nm
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H 3 rac-12n
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5 g 7 ] 3 10 1 12 13
Ratantios Tima (min]
Chram Type: Fixed WL Chromatogram, 230 rm
Peak Quantitation: AREA
Caleulatian Mathad: REEAY
Ho. ET Aresa Area % BC
T_460 6723573 48.399 EH
10.100 T16B464 51.601 BB
138892037 10d.000
Chros Type: Fixed WL Chromatograsm, 230 om
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g 3 o O,N
3 - 12n 5
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Ratantios Tiss (min]
Chram Type: Fixed WL Chrematagram, 230 nm
Peak Quantitation: RREA
Caleulatian Methad: ABEAR
[ =T ET Ares Area % BC
1 T_.460 11541575 99.592 HH
2 10.107 47237 0.408 BE
115HHHB1Z 10d.000
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Chras Type: Fixed WL Chromategras, 230 nm
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Retantios Tims (Bmin)
Chram Type: Fixed WL Chromatagram, 230 rm
Peak Quantitation: ABEA
Caleulation Method: RBEAR
Ho. BT Argea Area % BC
1 B.227 4388157 4%.939 BR
2 7.813 4398ER3 S30.061 BR
BTERDEO 1od. 000
Chrom Type: Fixed WL Chromatogram, 230 om
1.4
Me
1.2 N
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. Ph
1.0 E (O o) \I
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#
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i 0.
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Ratantios Time (min)
Chram Type: Fixed WL Chresmatagram, 230 nmm
Peak Quantitation: ABREA
Caleulation Method: AREAR
Ho. RT Area Araa % BC
1 &6.220 917TBE0 9%.418 BR
2 7.800 53773 0.582 BER
9231663 1oQ.o000
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Chros Type: Fixed WL Chromatograsm, 230 om
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! rac-12p

18 20 22 4 Z6 z8 30 3z 34 36
Ratantios Tims (min]
Chram Type: Fixed WL Chromatagram, 230 nm
Peak Quantitation: ABREA
Caleulatian Methad: AREARR
Ho. BT Area Area % BC
1 18.233 1726605 50.323 BB
2 34.040 1704433 43.677 BR
3431038 1od.000
Chros Type: Fixed WL Chromatogroas, 230 n=
0.0 3
3 i N
3 Ph
ﬂ.lﬁ—: O O N
2 E ]
E u-m-_: O,N ':'
g = 12p
0.08 i
3 a jl
o.00 T
| R WL b | b ibabive] Ehiai ik pekiaii (el o Witbite LoinLEEn philion it WiaLbbind P i
14 16 18 z0 Iz 4 26 z8 30 iz 34 38 38 a0 a4z
Ratantioss Tims [(min]
Chram Type: Fixed WL Chromatagram, 230 nm
Peak Quantitation: AREA
Caleculation Methoad: ABEAR
Ho. RT Area hrea % BC
1 18.2893 20543 0.433 BR
2 33.900 4727716 99.567 BR
4T4BZ59 103.000

83



1600

~1500

~1400

~1300

~1200

~1100

~1000

900
800
+700
+600
500
400
300
200

~100

100

8l'L
1L
8z'L
el
ge'L
WL
qqhw
i

984
28 .\.Wﬁ
8L

h

P

\\S\
) Bn

Phi

14

O,N

Fue
ol

ol
0¢

Foz
60

=Z0'l
=00t

160
%vm.m
st
=960

=¥El

80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05
f1 (ppm)

85

9.0

65

55

-45

LB'PE
ww.mmw
0z'ee
mw.mmur

LZar—

Lhilles
L8'Le—
EFe8—

0g'9Z)
eV igl
L8Lgl
0Z'8gl
P9 8Zl

85'8z1
882l —

veerl—

P L6l —

Ph

wS
: Bn

Ph

O,N

14

180 170 160 150 140 130 120 10 100
f1 (ppm)

190

210 200

84



Chrom Type: Fixed WL Chromatogram, 210 nm
0.35
\ S\
0.30 O— Bn
Ph
= 0.25
g (0]
§ 0.20 O,N -
:.I': 0.15 rac-14 a
2 2
4 0.10 2
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0.00 T -
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10 12 14 16 18 20 22 24
Retention Time (min)
Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
1 13.720 3767802 50.447 BB
2 20.593 3701068 49,553 BB
7468870 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
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Chrom Type: Fixed WL Chromatogram, 210 nm
Peak Quantitation: AREA
Calculation Method: AREA%
No. RT Area Area % BC
1 13.693 11590 0.166 BB
2 20.660 6971027 99.834 BB
6982617 100.000
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Chrom Type:

Absorbance (AU)

Fixed WL Chromatogram, 210 nm
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Chrom Type:
Peak Quantitation: AREA
Calculation Method: AREA%

19 20 21 22 23 24 25 26 27

Retention Time (min)

Fixed WL Chromatogram, 210 nm

No. RT Area Area % BC
1 18.540 12494718 49,191 BV
2 20.880 12905683 50.809 VB
25400401 100.000
Chrom Type: Fixed WL Chromatogram, 210 nm
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Chrom Type:
Peak Quantitation: AREA
Calculation Method: AREA%

Retention Time (min)

Fixed WL Chromatogram, 210 nm

No. RT Area Area % BC

1 18.393 12331500 99.696 BB

2 20.867 37616 0.304 BB
12369116 100.000
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NOE spectra of 17
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Chram Type: Fixed WL Chromatagram, 230 nm
Peak Quantitation: ARBEAR
Caleulation Methad: ABEAR

Ho. BT Aresa Areas %
. 3.827 1521232 46.283

2 11.307 1766964 53.737
J2BE196 100 .000
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Fixead WL Chromatogram, 230 om
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Peak QuUantitation: ABEA
Calculation Mathad: ABREAR
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Ratantios Tiss {(min)

Fixed WL Chromatagram, 230 nmm
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Mo BT Area hres & B
1 SG.800 BO3E41& 5353.594 BE
2 11.287 33019 0.408& BE
B129435 100.000
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Chrosm Type:

-
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Fixed WL Chromatogram,

230 nm
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Chram Type: Fixed WL Chresatagram, 230 am
Peak Quantitation: ABRER
Caleculation Mathad: ABREAR
Ho. ET Area Ares % BC
X 28.B20 738522 45 .984 BB
2 41.613 138825 S0.D14 BB
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Chrom Type: Fixed WL Chromatogram, 230 om
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Chram Type: Fixed WL Chromatagram, 230 rm
Peak Quantitatiosn: AREA
Caleculatiaon Mathad: AHEAR
Mo . BT Ares Ares % BC
1 28.713 ZB1E 0.272 ER
2 41.247 1044301 99,728 BB
1047147 100.000
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Chrom Type: Fixed WL Chromatogras, 230 nm
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Chram Type: Fixed WL Chromatagram, 230 nmm
Peak Quantitation: AREA
Caleulation Methoad: AREASR
Mo . RT Area hrea % BC
1 &.807 263TTO 51.373 BB
2 12 .640 249667 d48.6/27 BR
513437 100.000
Chrosm Type: Fixed WL Chromatogras, 230 nm
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Chram Type: Fixed WL Chromatagram, 230 nm
Peak Quantitation: ARER
Caleculatian Mathad: AREARY
He. BT Area Area %
1 6.993 1569 0.234 BB
2 12.980 669130 599 _.TEA BR
670699 100.000
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