Supplementary Material
Protecting-group directed stereospecific organocatalytic [3+2]

cycloadditions: a facile access to chiral spirocyclic oxindoles

Bin Tan,*” Xuan Zhang,® and Guofu Zhong**

& College of Materials, Chemistry and Chemical Engineering, Hangzhou Normal University,
16 Xuelin St., Hangzhou, ZheJiang 310 036, P. R. China
® Department of Chemistry, South University of Science and Technology of China,
Tangchang Rd., Shenzhen, Guandong 518 055, P. R. China
° Division of Chemistry and Biological Chemistry, School of Physical and Mathematical
Sciences, Nanyang Technological University, 21 Nanyang Link, Singapore 637 371, Singapore
E-mail: zgf@hznu.edu.cn

Dedicated to Professor Pierre Vogel on the occasion of his 70" birthday

Table of Contents

DG V] 11T (1] (= o) o S2
X-ray stucture of Bn-protected SUbStrate .............coooveiiiiiiiiiii i e, S3
NMR SPECLIA ...t e e e et e e a2 e 0D
[ | IO o[- Tod 1 - P PP S25

Page S1 °ARKAT-USA, Inc.
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X-ray structure (3c)

ARKIVOC 2014 (iii) S1-S52

Table 1. Crystal data and structure refinement for zgf73s.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections

Completeness to theta = 32.50°

zgf73s

C28 H29 CI N2 O7

540.98

103(2) K
0.71073 A
Orthorhombic
P2(1)2(1)2(1)
a=11.9680(3) A
b =13.1292(3) A
c=17.2482(3) A
2710.21(10) A3
4

1.326 Mg/m3
0.190 mm-!

1136

0.40 x 0.40 x 0.32 mm3

1.95 to 32.50°.

o= 90°.
B=90°.
y=90°.

-15<=h<=17, -16<=k<=19, -13<=I<=26

34101

9729 [R(int) = 0.0334]

99.7 %
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Absorption correction

Max. and min. transmission
Refinement method

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

Final R indices [I1>2sigma(l)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

ARKIVOC 2014 (iii) S1-S52

Semi-empirical from equivalents

0.9418 and 0.9280

Full-matrix least-squares on F2

9729/0/348
1.085

R1 = 0.0365, wR2 = 0.0964
R1 =0.0436, wR2 = 0.1079

0.00(4)

0.458 and -0.485 e.A3

X-ray structure of the Bn-protected substrate

Table 2. Crystal data and structure refinement for zgf77.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

zgf77

C19 H16 CIN O3
341.78

103(2) K

0.71073 A
Monoclinic

P2(1)
a=7.3254(7) A

b =6.0096(5) A
c=18.1224(17) A
794.44(13) A3

Page S3

o= 90°.
B=95.261(5)°.
v =90°.
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4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 34.22°
Absorption correction

Max. and min. transmission
Refinement method

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

Final R indices [I1>2sigma(l)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

2

1.429 Mg/m3

0.258 mm'?

356

0.40 x 0.20 x 0.02 mm3
2.26 to 34.22°.

-11<=h<=11, -8<=k<=9, -28<=I<=28

20373

6273 [R(int) = 0.0792]

98.9 %

Semi-empirical from equivalents
0.9949 and 0.9039

Full-matrix least-squares on F2
6273/1/218

1.080

R1=0.0636, wR2 = 0.1423
R1=0.0945, wR2 = 0.1630
-0.03(7)

0.888 and -0.559 e.A3
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NMR Spectra

62ZL"
LyL"
soL”
LvZ"
v9zZ’
282"’

619

89L"
LLL®
S8L”
veL"
£08°
£€18°
f4%:
058"
668"
898"
LLS"
LT
(144
BEZ"
Lve®
952"
s9¢°
£LT
£8¢°
E0E”
zie”
12"
0EE"
6EE”

tbl737a-u

NSNS SRS SIS SIS LLSLSONONONONOONNNN AHA A O OO

SN ="V VY

ph, COE

0 ppm

e

= ©

—66°CT

———

1s°v

ET°0T

—£0°1

LT'T

=IT'1
¥Z'S
10°2
66°0

—.00°T

ARKAT-USA, Inc.

©
©

Page S5



T2 €LT —

tbl737a-up (400)

Ph CO2E!

N
|

EtO,C'-

w

Boc

3a

200 180 160 140 120 100 80 60 40 20 ppm

220

0zg”
8E8 "
958"
18"
66T
LTIE"
SE9”
LEB"
i
SS8°
o8
E€L8"
[4:1-
006"
L16"
VEE "
EV6 "
[4°1-0
196"
0L6e"
6L6"
68T
Loz
aLe”
S8¢°
vez"
(A3
1zZE"
0EE"
6EE"
8FE"
LSE"
99€"
SLE
[4:1°
060"
L60"
211"
611"
VET"
TPT°
¥8Z"
91E"
FEE"
ZSE
LE”
16€°
Lov”
TLS"
065"

[l ol ol ol ol ol ol o il al ol ol ol ol ol ol ol ol ol ol L L K R e N N N R N R R R R N N N N R R R RN = =]

145
&

Boc

ph, COZEt

EtO,C
F
L)
b

3b

0 ppm

8T
1]

_£8'6

10°T
10°¥
—zo’'c
—.66°0
00°1

ARKAT-USA, Inc.

©

Page S6



P ET —
06'€T —

00°82

1€° 19
59°29 mwwwwn
0L 29

gz oL —

0€°S8 —u—

L0"88 —
0Z°PIT
97 ' PIT

607911
617911 mwwwr
ZE 91T

187521

067521
08°92T — 7
LL"LZT Hmmu\n
91°821 l\\\w

98°GET
Z9°TPT
€L 8y —
68 86T —
8z 191

19191
€8°L9T —  —

85 0LT Hmnunu
98°ZLT

(400)

tbl746
€13

Ppm

200 180 160 140 120 100 80 60 40 20

220

8z8
ore
vo8

€€9

9g8”
S¥e’
¥S8”
€98°
188"
196"
8L6"
LB6"
S00°
6LT"
16T
00g"
60€°
8IE"
0ge”
9€E”
8VE"
ESE"
S9€"
FLE"
€8E"
Z6E"

¥8Z"
SEE"
ESE"
ZLE"
18E"
LBE"
€0F "
80v "
0LS”
886"
€EB"
8EB"
126"
EVE"

(400)

th1745
5-Cl1

‘0

VOV
.o\
90€"
|44

(44>
S ——

T

TITLLLLILIILIILLSLSTOMMOMM OO

N 7 e

L o o o S N
ph, CO2Et

Q

™
Q
w

Cl

3c

—50'F
_—

ET"0T

—_=2 Y

20°T
E0°'T
—L0'T

802

60°S
— 50°2

—S6°0

—00'T

ARKAT-USA, Inc.

©

Page S7



SE'T9 —
69°29 —

86769

8y°98 ——
01°88 —

ST
o8-
pL”
8L’
6L°
LT"
89°
€S
8g”
99~
09°
og”
SL”
(4
LS"

th1745 (400)

5-Cl1

Q

™
e
w

200 180 160 140 120 100 80 60 40 20

220

tb1747 (400)

Br

1€8°
6¥8°
998"
€1’
1€€°
6¥E"
1€9°
818"
9€8”
¥ve’
£S8°
298"
088"’
868"
156°
696"
986"
V66"
€10°
0€0"
LT
LLZ
S6T’
voE”
€1€"
zZE"
T€E°
ove”
6VE"
B89E"
S8E°
¥eE"
ziv’
£8¢°
81"
GEE"
€GE"
ELE"
B88E"
607"
BES”
895"
885"
998"
888"
056"

SN = \V YV

EEEEE NI SLI SISO HAAAOOO

Q

™
Q
w

3d

LL'E

LV E

=LS'6

0E"¥
6T €
=90°1
@ —00'T

°ARKAT-USA, Inc.

~
[

Page S8



th1747 (400)

Br

8’

10

66"

LE"
oL’
88"

2s’
T’

‘911
LTIT
‘921
‘921
“L2T
"821
"621
"CET
"BET
A
"8F1

I ———

“L9T ——
oLT
LT —

2
T ——

Lz

T9 ——
g9 —

69

68 ——
88 —

W7

®ARKAT-USA, Inc.

140 120 100 80
Page S9

160

180

pn, COzEt
200

()

™
2]
L

220




LoL”
S8L"
z08
882"
20€"
€TE"
2E9”
ELE"
LLL”
PeL"
€08°
(A8
e’
6E8"
968"
598"
€88°
106"
606"
816"
LZe"
Sv6 "
88T"
LLTZ"
98Z"
S6Z"
v0E"
T1E"
f44
0gg”
6EE"
8¥E"
9GE"
G9€E"
SLE"
P6T"
s1c"
S0E"
E€TE"
TPE"
POt
LBE"
10¥°
186"
VLS"
¥6S°
118"
ces’

tbl751a (400

5—Me

‘0

0

o

T
T

-

|/ "V’

N

[l ol el ol il ol ol ol ol ol B L R R R L R N R R o B N M R U R L N N ]

Ph, SOEt

Q

o~
Q
w

Me

3e

CE'E

—Ls &

16°6

0
t=}
o)

8E'ET —
L6'ET—
811 —
€0°82

o._”.._”wH/
6€ Nwl“”“l
19°29

2EOL —
06 '¥8 ——
€8°L8 —

oL’
S8
(4]
L6
99"
113
ST
19
0s
10°
€8°

S0°
80"
LA
Lz

tbl751a (400)

5—Me

vitT

.mﬁ/
.wﬁ/
.muﬂ/

LT ——=

\l

.mN.n\
"0£T

.vﬂ\
;.2.\|

(4 A0
8vI

9T ———

89T —
OLT ——
ELT—

ph, COEt

o

o~
)
i}

Me

3e

200 180 160 140 120 100 80 60 40 20 ppm

220

ARKAT-USA, Inc.

©

Page S10



ARKIVOC 2014 (jii) S1-S52

Issue in Honor of Prof. Pierre Vogel

SLZ'T
,HW
T

T

€62
1€
(44

¥8E"
12T’
voz"
ELT”
z8Z"
162"
60€E"
BzZE"
9¥E"
SGE”
POt
ELE”

90z
sze”
vre”
PEE"
[4-1
ELE"
LBE"
T6€°
oTF"
0EF”
ZLS”
065"
266G
oL’

40840 o
~ o
oo

tbl750a (
OMe

ol o ol o

N

A R ]

i

®ARKAT-USA, Inc.

Page S11



Z6'ET

€0°82

50°2S
1€°29
gez9 —

Sz oL

P1°68 ——
P 88—

L6 FTIT

N....mNﬁ/
mm.<Nﬁ.J///r
LE"9CT I////|
08921 — =
9L LTI
hﬂ‘muﬂ\\\\\\
SL 6TT
mw‘amﬂwwmnnu
TLTRT
6L°8VT

€8 19T

§9°89T —
9L OLT ——
¥6'TLT —

thb1l750a (400)

OMe

CO,Et
~N

|
Boc

3f

200 180 160 140 120 100 80 60 40 20 ppm

220

§6Z°
ELT"
162"

 Ja—

209

LvZ"
€ST"
s9Z°
vLZ"
(43
[0
0gE”"
6EE"
LSE"
6L9°
60L"
658"
068"
S06 "
%6 "
8LT"
L6T"
91Z"
T4
T€T”

ol ol ol ol ol ol o o o S N il o o R

T

TETITITITTT

12

-

CO,E

Ph

i

96°¢

9%'6

[
0
-

f

Sv'6
S0°2
0T
00°T

h

:

°ARKAT-USA, Inc.

~
[

Page S12



06°ET

66°LT

¥9'29 ———
SE'LY ———
e oL ——

G678 ———
10°88 ——

60°STT
89 €21
50°SZT
Ly 9ZT
58 971
ZL Lzt
£1°8ZT
0€°8ZT —
L€ 82T
1r- 821
LL 62T
65" pET
9L 6ET
9L TIPT
z9° 871

86° 19T —
567 L9T
89°0LT
Z0 ELT

NI

tbl754a-up (400)

—OBn
—NBoc

WLl

200 180 160 140 120 100 80 60 40 20 ppm

220

"ARKAT-USA, Inc.

Page S13



ARKIVOC 2014 (jii) S1-S52

Issue in Honor of Prof. Pierre Vogel

cIE”

0gE”
.._nu\l

8FE

669"
BZL"

vET”
[4:1
00€"
60€"
Lee”
08€E"
L6E"
90F "
ver

LIT"
9€eT”
1114
[ 4: 1
LEE"
1S€°
SLE”
veeE"
STV
6ER”
8SP°
i8v”
108"
259"
TL9"

18%
g5

tbl748a (
COCH3

o o o

T

T—==

T—

A A

SN\ N

=zZ1'¢
—~01°6
~£2°€

19°T
¥O'L
S0°T

00°T

®ARKAT-USA, Inc.

Page S14



T6°€ET

€0'82 ———
Qg 0 —

6Z°STT
8T €CT

S¥'STT
mm.oNH\J///l
PL'9ZT ——

om.pmﬁ\
mN.mmﬂ\u

&
COCH3 ©
b
=4
o

tbl748a (40

20

40

60

80

100

120

140

160

180

200

220

662

LTE"
SEE”
ET9"

€0E”
1ee”
(115108
6EE"
8¥E"
99€”
¥8E"
96€"
PIv’
CEV’

(1144
6FF

85y "
LLY"
¥S0°
0zZT"
6ET"
8ST"
8LT"
F6T"
cie’
€8Z"
80€"
gze”
SFE"
LSE"
08€"
86€"
LIV
6LY"
66F°

18 L9
RREX

tbl1749%a
COPh

o o o o e N R R R R R R R

TR

=zT°t
—81°01

—_—rr

ARKAT-USA, Inc.

©

Page S15



88°€T

- 4
LL 99
99°0L

96°v8
16°L8 —

|

6EVIT
T€°2ZT
L0 SZT
€6°9CT
2Z°LZT
82°LZT
6S°LZT
6T°82T
€E€7°8CT
6L°62T
00" €EET
LETLET
9T 6€ET
EVCPT
€T°8FT
ELT09T

ST TLT ——
¥SUELT —

SN\

)

0F " 96T

09

tbl74%a-up (4

COPh

200 180 160 140 120 100 80 60 40 20 ppm

220

®ARKAT-USA, Inc.

Page S16



ARKIVOC 2014 (jii) S1-S52

Issue in Honor of Prof. Pierre Vogel

ceT’
60€E
LZE
€9

0TE"

LEE"
PSE"

986"

tb1755a (400,

TSI TT

o o o N

T
=
T

- ——

TN SN

®ARKAT-USA, Inc.

Page S17



LB ET —

20°82 ——

€9°29
§9°99 ———
85°0L —

92°68 —
G6°'L8 —

Ly PIT
§1°221
¥1°52T
L8921
82 LTI
oL LTT
61°82T
9z 82T
08° 82T
66 62T
£9°TET
0T 9€T
T1°6€T
zz TvI
S0°8VI
19091
86 OLT ——
SY ELT —

N\

0F " G6T —

tbl755a (400)
4-BrPh
—NBoc

200 180 160 140 120 100 80 60 40 20 ppm

220

voL”
Z8L”
008"
(411
6TE
LEE"

629°
9€9°
L¥S"
1410
¥99 "
L9
ZEE"
0sg”
89¢€ "
S8E"
LG8"
(44
186"
z10"
150°
S6L"
(At

e R R

WV
0o—"

T
,HW
T

K>

ph COEt
N
|
n

EtO,C

0 ppm

—08'¥

ARKAT-USA, Inc.

©

Page S18



60 €T ——
Z0°vT —

8E V¥

81°6S
99709 — ==
05°29 —

15°89 —

6E°68

65°60T
86°22T
08°€2T
¥9°92T1
187921
EETLTT
€6°LZT
60°82T
61°82T
96 821
887621
8T°SET
S6°8ET
POUEVT
CTEIT —r
€8°LIT ———

95" TLT
P ELT —

W

tb1738-down (400

PPm

200 180 160 140 120 100 80 60 40 20

220

®ARKAT-USA, Inc.

Page S19



1810
5080 W.
£780
£97°1
1871
6671
) p—

Fi9°¢
£€09'e
1€9°¢
woe
6r9'c
859°€
L99°E

€6t
jatay
8TEY
ey

Lgy— -
rE6'T
£P6'F
8599
8999
8L9°9
8899
1169
7€6'9
£56'9
r8TL
W0EL
SIEL
0€€°L
ISE'L
69€°L
08€°L
00¥'L
LFL
€IS'L
699'L
889°L

tbl761

ppm

j 0.5

I~
S
n

¥

o
L
)

|

25 20 15

3.0

3.5
-
o

'

5.0
@

5.5

6.0

70 65
2
ol |+

| |

7.5
I
gl

85 8.0

9.0

9.5

$ET —
LEEL—

08'vF ——

PE'6S

1809 —
9 ——
e —

rL9L

SULL W.

LELL

1568
0011
80'0TT
T0°S1I
LTSI
o0r911
££9T1

81°ST1
LTSTI /
£5'971
ey
£0'8T1

0T'8TI
£T8TL
00°6TT
8PEL

TL8El
L6t

_.«,R:\.
mm.uﬁ\.
Lot —"

€LY N
S0ELT

(400)

tb 1761

T T
190

T

220 210 200

ppm

10

20

40

50

60

160 150 140 130 120 110 100 9% 80 70

170

180

®ARKAT-USA, Inc.

Page S20



ARKIVOC 2014 (jii) S1-S52

Issue in Honor of Prof. Pierre Vogel

6L"
(42
0E8 "
6ST"
LLT"
S6T”

BLS "
965"
609"
¥19°
€29°
1%9°
B8S9 "
L99"
9L9"
G89°
£0L”
oLe”
82"
88T
66T
90€"
LTIE"
vze"
PEE"
TFE"
0se”’
008"
826"
619"
oF9 "
L9z
¥8Z"
0TE"
0gE”
SpE”
£9¢€°
08e”
B6E"
9TV "
vis”
6L9"
L69"

tbl752a (400)
5-C1-Bn

G E-R=-F-]

N T = VYV

FENEEEEE RPN OY SIS IILIILSLSISITONMMOMOOM OO

)

—00°F

—ET°€

®ARKAT-USA, Inc.

Page S21



TS €T —
86°€T —

(428 44

G9°6S

96709 — =
€5°29 —
LT°89 —

8v'68

86°0TT
LO9"STT
897621
LV 92T
2T LTI
80°82T
6T 82T
ST°8CT
v0°"62T
Z0°0ET
89°ZET
€97 FET
T8°8ET
99°2ZrT
9€7° 29T
TLLIT ———

82 TILT
Lozl —

N

tbl752a (400)
5—Cl1-Bn

CO,Et

Ph

200 180 160 140 120 100 80 60 40 20 ppm

220

Z6L"
018"
140
29zZ”
082"
862"

968"
S09°
¥19°
€29°
0r9 "
LS9"
§99°
PLO"
£€89°
982"
162"
voE"
60€"
(442
LZE"
6EE"
PrE”
vo8"
VEE "
299"
£€89°
SLT"
¥8T"
soz”
602"
LT’
[ 4: 1
(a1
TEE”
6FE"
L9E"
18€°
00¥"
LIV"
E€1S"
SL9"

%

tbl752a (40
5-Br-Bn

[l ol ol ol ol ol o ol ol ol ol R R R R e LR R N N N N ]

Addooo

\A'%

= NN\

ph,_COAEt
N
|

Et0,C

Br

A

0 ppm

—00°€

=61°¢

"ARKAT-USA, Inc.

©

Page S22



8V €T —
86 €T —

L1 AN 44

95'65 —
€529 —

9Z°89 —

05°68

9% 0TT

€E€°GCT
87 92T
227 LZT
VE'LZT
L0 8CT
6T 82T W

ST°8CT
9% 82T

€0°62T
LL 62T
99 ¥ET
LL"8ET
9T 2vT

8E°Z9T
TLLOT

tbl752a (400)
5-Br-Bn

I

CO,Et

Ph

PPm

200 180 160 140 120 100 80 60 40 20

220

"ARKAT-USA, Inc.

Page S23



£
o
[-%
L S6'EL——
o
€971 [~
18T1 W <18E
8671 [
bl
= £ ——
o 805 ——
F 6L'LS ——
o 6979 ——
L2 £5°69 ——
™
1 I3
L0'16
L o STO11
-

)|

SHO 5‘5 5‘0 4l?

g Y i
RRI2LIEILE=TS
ARBEEEHEERST

NN ssswy—=———/

wn
[ @ 2860
PISET
FR2 & 0€°8€T
B SSIPT
e €1
~ = UL~
-2t SPELT
Lo
-]
Fa 28561 ——
o (=]
- 9 m
|
L w 8
N 10
o0
Q1 g
L FERToN )

Ppm

10

®ARKAT-USA, Inc.

20

40 30

70 60 50

Page S24

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80




HPLC Spectra
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Pealdt Eet. Time Area Height Area Y Height %
1 fi. A2 106631961 3574731 90 983 90 973
P 0786 18250 0a7 0.017 0.027
Total 106650220 3575080 100.000 100.000
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FDA Chl 210nm 4mm
Pealdh Fet. Time Area Heioht Area % Height %4
1 7.378 THSTORIS 1410848 40,111 51.023
2 0,540 70353302 1306342 50.880 48.077
Total 155033127 2717100 100.000 100.000
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FD& Chl 2100t 4nm
Pealg# Eet. Tine Area Height Area % Height %
1 73687 6147 32 0.007 0.0032
2 0124 303010832 1493701 00,093 0o 00g
Total 30308120 1493824 100.000 100.000
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PeakTahle
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Peald# Ret. Time Area Height Area % Height %o
1 0.090 25377008 BO0197 40,304 54651
2 11.576 26000747 7IREAS 50,606 45,340
Total 51378655 1628862 100.000 100.000
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PeakTable
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Pealg Fet. Time AYER Height Area ¥ Height %4
1 B.138 12017 Tra 0.089 0.202
2 11.561 13455663 382803 0o 911 Q0 7os
Total 13467650 383644 100.000 100.000
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Pealq# Ret. Time Area Height Area Yo Height %5
1 15434 126130906 24498710 40,9463 Sh.082
2 21.592 126317980 1018517 50.037 43.91%8
Total 252448886 4368387 100.000 100.000
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PeakTable
PDA Chl 210mm 4nm
Peald# Fet. Time Area Height Area % Heizht %
1 15.01% 5408 200 0.004 0.003
2 20.990 140044770 2177912 00,004 Q9. 091
Total 140050268 2178113 100.000 100.000
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PeakTable
FDA Chl 210mm 4rum
Peald# Ret. Time Area Height Area % Height %%
1 9548 9520229 215165 52 305 50 473
2 11.918 8681234 211133 47 695 49 537
Toatal 182014632 426208 100.000 100.000
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Pealq# Ret. Time Area Height Area Ya Height %5
1 5.636 2806 433 0.025 0.045
2 11.534 34051058 g65106 00,975 50,955
Total 340960854 HA553E 100.000 100.000
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Peat | Ret Time Area Height Erea Height %
1 11 671 40406276 017242 40 477 55 230
n 2 14 832 41260604 743261 50,523 44 761
[ Total 3 1A6ABED 10502 100.000 100000 ]
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i Peaklable
PDA Ch3 254nm 4nm
Peal® | Ret. Time Zrea Height Area % Heioht %
1 11712 4252560 114345 00,632 00,634
2 14,404 13579 422 0.31% 0.366
Total 4266139 115267 100,000 100.000 |
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FPeakTahle
PDA Chl 2100m ditn
Pralg Fet. Time Area Height Area %o Height %o
1 10,798 153954732 442350 40 626 56163
2 13.421 15627600 345378 50.374 43 838
T otal 31023071 TETAZE 100.000 100.000
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PeakTahle
PD A Chl 2100 dtun
Pealg Eet. Titne Area Height brea % Height %4
1 10.810 15974890 4A1014 9. A51 F9.6h2
2 13.216 SA005 1568 0.349 0.338
Total 16030895 43482 100.000 100.000

Page S37

ARKAT-USA, Inc.



Chrom@ ogram

th1748b CALab Sohations " Datattarbinth 174 80- 1 1cd

'
200000} b -
150000
100000
3h
S000o—
u_
500 T T T T ——T [~ wpa
17.5 20.0 2.5 250 ar.s
= ik
PeakTahle
PDA Chl 2100m dm
Peaks# Eet. Time Area Height Area % Height %%
1 18,483 13306874 2502357 40.001 54.594
2 22105 13349314 205140 50.959 45 406
Total 271560588 458307 100.000 100.000
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FPeakTatle
PDA Chl 2100 4nm
Peals Fet. Titne brea Height Area % Height %o
1 17.805 30635582 1507071 Q0 564 a0 830
2 21.629 113327 2561 0136 0.170
T otall B31TEI08 1509632 100.000 100.000
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Peald# Eet. Time brea Height Area ¥ Height %o
1 13.835 112266621 3342975 50,540 72197
2 28219 1098AAEDL 1279AEH 49 460 27803
T otall 22133425 4A02665 100000 100000
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PeakTable
PDr 4 Chl 2100m dnm
Pealdd Fet. Time Area Height Area Y Height %4
1 13781 11921095 313115 03 380 9104
2 29 5032 195155 25309 1.611 0.804
T otal 12116250 315654 100.000 100.000
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PeakTahle
PD A Chl 2200t 4him
Pealq# Ret. Time Area Height Area Yo Height %5
1 16.714 37521048 531335 45.003 52.850
2 26,539 45854051 474027 54,907 47.150
T otall 3376030 1005353 100.000 100.000
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PeakTable
PD 4 Chl 220n0m dnm
Pealdd Eet. Time Area Height Area ¥ Height %4
1 16.857 18685289 293510 99330 29 308
2 264732 126034 1779 0.a670 0.a02
T otall 18811313 295308 100.000 100.000
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Pealq# Fet. Time Area Height Area % Height %a
1 11.025 22R0205 QAe00910 53.TRA 50 434
2 13.154 1940521 f5248 46.214 40,566
Total 4218119 168238 100.000 100.000
Chrothiabosrat
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F PealtTable
FDa Chl 2100m 4nm
Peal Eet. Time Area Height, Area % Height %5
1 10.947 350310 100&D 0827 0.859
1 2 12618 43081754 1163090 Q0173 80 141
| Total 43441094 1173170 100.000 100.000 |
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PeakTatle
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Peald Fet. Time Area Height Area % Height %
1 25.400 42382820 2180032 43.570 52.204
2 40.454 57178135 198594 57.430 47,706
Totall BOSENRSS 417508 100.000 100.000
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PeakTahle
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Pealt Eet Titne Area Height Area % Height %5
1 20,580 368770 3273 0.535 1.360
2 40.740 A85140732 237361 09 465 08640
Total AEEE2E43 240634 100,000 100.000
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Peald Eet Time Area Height Area b Height %
1 19.360 22705615 9471332 43418 26.734
2 26.274 BEAEIT1I 401999 a6.581 43,266
Total 121388327 929130 100.000 100.000
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Peald# Fet. Tine Area Height Area % Height %6
1 19,356 2451250 25488 1.363 2.471
7 25,139 1774206672 1005919 Q5 637 07.520
Total 179871920 1031407 100.000 100.000
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1 10.825 7356730 A7 E%a 44 480 56,198
1 2 26.270 182585 52920 55,520 43 802 nn
T otall 16530524 120815 100.000 1[|EI.DEIEI|
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Pealg Fet. Time Area Height Area Y Height %4
1 19.457 156956 1714 0.989 1.730
2 26.577 15714567 7350 99.011 F5.270
T otal 15871533 9064 100.000 100,000
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T otal T0488215 7h3350 100.000 100,000
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1 23,503 24537581 334912 09 801 Q9 Ea0
2 43.495 48810 465 0.19a 0.140
Total 24586302 335380 100,000 100.000
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