s ' N T H ES I S Journal of Synthetic Organic Chemistry SUPPORTING INFORMATION

Supporting Information
for DOI: 10.1055/5-0033-1338511
© Georg Thieme Verlag KG Stuttgart - New York 2013

@ Thieme



5aa-C

YP-4-COCL 3-C1a-2010~10-15%

Pulste Sequence: sipul

13 L T 3
| i e

ZENTLY

R8T
wiET e

590795t

eI

LIt )

Ty

20

T ——

100

R B

ppa

a0

60

a0

120

140

160

180

200

SR h T



5aa-H

P-4 N1 COCIZ . 2011-10-12
Pulsn Sequence: sipu)

uuuuuu

——————

nnnnnnnn

Y Y

l

?

s

3

o

0

082

016
£l

”
4063
a0
022
3.1

nnnnn

S
=

O NH
saaes

S/

0.078

———————au0.000

—1.2%4

J P
T L | T T T T T T T T
10 9 8 7 13 S 1 2 1 ppm
Ny el edeemgay ot —
0.45 0.48 ¢.49 1.00
0.4% 1.4%.40 1.0



5a-C

€L0°
11 1
18"
oeL”
06"
pit”
Lee

"Wt
we'
st
T4
Tee’
sez’
0L
1218
ops”
11s°
(31

e

®ez"

nnll/
§E°T\\
$E°T\\
oy~
o

851

9

e et

ppm

YT T T T T
40 20

60

e B
100 80

V’V'T T
120

140

T T

160

200

YUY T Yy T Ty
180



5ac-C

1ESBE ——
ObL'6E ——
eve6E ——

Ser'ect
veovel
vol'ecl
1S6°8C1
g100elL

1e1 A0t

reL v

€seeL —
aleveL ——
680°EL —

eslepl —

Q0ecest

PoLGLL ———

——

\
100

1
150

]
200

ppm (t1)



5ac-H

o
(=)
| L
g
IM, -
€052 hm,
i
Zree H,A
o
I w
i
T 391
L === T'H
= _ 185
| L
° |
@ \ k
zT N =| -oe& |f
MHA /__. |
L) =
’ T e — =T -
e 6 o 1o
) g
= o
O o
- 0O




5ad-C

pSee ——

€6.6€ ——=
€966 —

/

v

(A R]—
bOSEZL —— \
£eepel )
SZ00EL —— N\
L08'0E}
ope el ——

N\

€ESTET =
vLLVEL ——

\\\

Wslel —
esLerl —

88165l

660°SZ1

\
100

l
150

ppm (1)



5ad-H

€0§¢ ——

sree

h,

N~

|
|

!

|
)
|
;

I “

TN
moDDD
OHO0

M —
H I

g

I\

4
!

0.0

5.0

10.0
ppm (t1)



5ae-C

YAV 14

82022 ——\
1667221 —\\
eret |./,/m
22962 —— N\
S95°6C1 a
€95°06L —— "\
: ~
9eY'ZeL ——
€08'eEL ——

geLsel —

7
ZZ

LLLerl

89'6S1

8/0°GLL

[
100

I
150

ppm (t1)



5ae-H

9/2¢

JL_%JL JL

3
b

9 -
o

=-3.19

1 0.80

l
10.0

ppm (t1)



5af-C

GESBE —

obL6E —— 2\
5668 —

-y —
P

orT'sel ——
vse'ect

98P 0EL ——

SO\

eoreel —————

S61'GEL —

S0L'evl

¢6.L°9S 1
110°09}

2/6V2)

\
100

[
150

|
200

ppm (t1)



5af-H

€0S°C

ree =

SO
TVLT

8192 ——\

1329

W

0.0

5.0

10.0

ppm (t1)



5ag-C

LI90LL —
pSL'6LL
889°ccl
elsect
viesel
€192

aw9'lel
22L°22)
v..8cl
Q0000
22roel
690l
lsseel

€85°eel

g60°SEL
glg'sel

aclevl
885651

162°S.1

50

{
100

I
150

ppm (t1)



5ag-H

€05°¢

rree

P —
ovbL J/
65Y'L J/
8L J/
2052 l/
8152 J//
286, ——
165'L I//

w

8

~
=

|
e

929,

\

99’ L

~
3
N~
\\\

R
=
N

N\

LL——
veLL —
S2gL —
oreL —
998, —
o/8L —
segL —
868 L ——
896 L ——
106 — \\
1£96 ——

=

SS=maa
S

N

A

el g L
O 9.
oON OO =

oW oo M

0.0

ppm (t1)



5a-H

-
2 (] e N:HA
o]

0§et2
e

L1

102
g01°L
e
orre
TeL
T8¢
-—v.a‘/

J

//T ///

R

e

-0 ppm

o

—r
7

™7

-
8

N o o o o,

bt
«25
0.18

0.60.68. 78,12

2.00



5ah-C

¥69'9¢

L19'6€ ~
gigee ——

918'0eh ——

op6'LEL .
lsszeL —— 7
cigvel —
et ————

velL'evi

296'8S 1

ger'ell

8v9'g6l

\
100

|
150

\
200

ppm (t1)



Ry |

N

5ah-H

365

7 2.06
0.
I
1+ 2.00
T 247

0.0

5.0

10.0
ppm (t1)




5ai-C

eeell —— —

weezl —
289°92L ——\

g9zl ——\\

£26'92) ——\\

206'62L —— /W =
oy oEL —— =
69@0EL —— = =
86TZEL —— » -
woseL —/
pTseL —

L206vL

82€°091

6.8Vl ——— ZT

50

100

150

200
ppm (t1)




5ai-H

62¢¢ =
20sC

9ee’e

Jo

J8

T 3.01

0.0

I
10.0
ppm (t1)




5aj-H

y0se

10158 >

= 3.00

0.0

5.0

I
10.0
ppm (t1)




5b-C

0sz”
sy
965"
£08°
e’
328’

428"
e
982"
st
ves”
20
(X1
82"

8E9°

(124

(13
(13
(13
113
o
o

e g

1 e ety ZI

Ty

T

LJEL SN It B 80 2 2 e an st

T

™

T

“r

160

ppm

20

40

100

120

140

180

200



5b-H

vvvvvvvvv

-------------

hhhhhhhhhhh

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv



5¢c-C

982" 65,
GEpTHE )
9L 6E
g0s 66—/
928" 00—

LLvSST,
v05°SS

(L0010 b

2022
VLT eIt

001621
TR,

PIETIETTT

5507881

yIZUEST
1567191

MeQ

YT T T T

TTTY

Ty

L e i e e
100

\an

v

Ty

Y

160

180

T

ppm

20

a0

60

120

140

200



5¢c-H

50572

B

£91°¢

198°¢
=
st

ke G

I

o NH
i

e
MeO

J

]

ppm

v




5d-C

(13
§€
i
“6€

err”

§66
L 13
622

SI8°
‘621
.o«-H“V

MU S

‘0E1 l\\

288"
13

‘vt

291
8L
£20
21z

91
(431

21e°

(Y40

oy

‘121
mN

921

(13

6st

2 e e WWHUA

|
ppm

e T v - T
140 120 100 80 60 a0

e
160

vy T
180

T
200




5d-H

ere s

ppm

-




5e-C

09 9¢
Q‘..snT

e

) Vi) )
RE0"SZT
s1Lezt
08821,
Mﬂﬁ..M“ 2D
A1
-.e..n—l’\\
590°£€T
L£9°SET

st ont

SRSt

ZT

et ———————— W"A

e

Y

20

Ty

T

T ITrTrTTYY

T

Lan 2

140

T YT TTTTTTY

Y

-

LA 20 a0 O L s b0 i O

Ty

200

T

ppm

a0

80

100

120

160

180



S5e-H

2521

T
ppm

T

0.88.00 .93
1.0@.1%.08

Y Wiyl it




5f-C

oce'le

¢L0'6E
9/¢°6€
887 °6€
969°6€
506°6€
SLLov
L1E°0V
0ceor

LiLiel
G6sech
680°/L¢c}

9l¥'8¢1
LLo6ch

910°0¢c}
8¢80¢ct
2980¢c!

€06'IEl

€/8¢cl
80¥ '8¢l
[4445 40
Seeovl

100651

609991

G6¥'SL)

N

OTs O

— 05

(1)
wdd

00¢




-
L &
L a
10070~ - S
Y e ——— 1
L
b -t
o
. L
T > —
s
)
-
4
A
985°9 15
pIO° L 2
9r0° L
002°¢
912°¢
02°¢
092° ¢
005" ¢
STE" ¢ L
916 L ’ R
1867 ¢

098" L L
veeL Q
2

10

5f-H

Spbydyt Nl
.01 2.12.12
1.86 5.851.00

Syl



5g-C

£0°6E
692788\
..v..n“nuy
/A
T op

“op

L€

osL”

«wWE
£E6

§26°
s02°
L

0Es
f3:74
£9s
o
0Es
PeE
L6
0L

955

121

s\
“MMW/K

“OET

98T/

7

‘86T
‘ot

“Tet

rTTTTTTYTTTT

A

20

Ty

LEILEN En e  nu o a

v

TYrT T T T

B

100

T 7T T

Yok

TTTTTY

T Ty Ty

ppm

40

80

120

140

160

180

200



5g-H

000~

el ——
$00°0

K

N

A

0 ppm




5h-C

177.238
157.084
141.574
—55.871




5h-H

oao.anu
c-..enl\||l
1200

2120 S

il

i~




5i-C

{20788
unu.-nﬂ”
T6pTEE™

B

EIE" 0

0% 228
:..v:llul
GRS

L L "

A
a-u.onnul\

ewsLEY
4587001

195657

9217841

ZXT

NH
M

ZI

ct o

2 3

YT

Ty
100

L A A

120

Ty

T

160

ppm

20

40

60

80

140

180

200



5i-H

01070

Y|

orrTY
921°¢
Ep1°L

£2T°L
S /
L
6EE n|/||

omumnl/

i)

L1507 ¢L

50°8

e =¢
4
eeg—— —— o
O

Cl

N

Spboged gl




5j-C

ovETZOY

1627 60T
LTI L) Ba—

620" 11T~

szo gIi—7/
Too-er1—

LEETTIL—

8907928

020821 —
e
T e T
TR | e
W

1

o

T T

TS

YT

a2 S A B 2 2 0e ML IEL IR S0 S AN BT
120

180

ppm

20

a0

80

100

140

1680

200



5j-H

POT B
0se"e—

pED°9
0ET"s
0s1°9
0z9

A

26879
280°¢
01 ¢
(1358
vt e
e
6172
61272
vez ¢
ezt

vie'¢
vEE" L
Oau.uP

see° L
uwv.ul..l\\l
el

:

S0¥°6

ﬁn
o
(=S
= 4
L
!
]
—
9
-
-
!
|
-
>
L
- o
383
N
-3
L
Wn..
-
A o
L -
s
-
— o
s wz
!
L]
=




(R e e

(13 (S
LU T4

nn«.:Ul"'r
289°¢9

289°9¢
..e.usT
RIE L

Z8p" hO.—
208" o=

Ste” v«-

06E°p2T
5i8° mN-l.
beE" Szt
m.«.o«u
822921
o:.nn- /

92g" .«-U
665° -«q

Lalei)l

981- 081
958" :—I\I
N/

e .2

£68° 951

NN O

8567821

5k-C

m
ppm

180

20

40

100

120

140

160

200



5k-H

082

-:.MUI
161°€

L2 Dl

s89°¢

226°e

1867 ¢
ave

2
=

~
-
w

-
-~
w

-
~n~

\w»)%

:-
wa
PR

~a

Q

L8 e
6872

20w

pe
v NHA

=T
ppm

L 5

e

o
1.22



5I-C

atp”
ey’
ez
g6y
90¢L"
SI6°
ez

Ll
»Os"
08"
e’
we
£00°

111
868"

195"

oyt

oy

2t
u«-nuuyf

124 b

el
e

(13
e

e B

YT

TTTTTTTTYY

™Y

™rTT

L

T

TTTY

100

Y T

T

YT

180

ppm

20

an

120

140

160

200



5I-H

| e e ©

992’ ¢
o'

Epp s

T

e

-,

-




5m-C

$26°

ez’
(L1
0oL
606
(118

e

e
9t
£91°

5L
851°
909’
§62°
899°

s89°

z0%"

£

TsET\
..nv..ln

n-“'l,

oy
(4=

8st

LTA

O NH

ZT

=}

TrTTYTYY

YT T T

™r

™

T Ty

160

ppm

20

a0

Y

100

120

140

180

200



5m-H

e
£01°
202°¢
oy's

nn.“vu

ono-s—

NI
2689/

§00°¢

15z ¢~
s,
22971

(L1358 b

25"
14 o

L

JL

—/

T
7

Sy Syt g
.39.91
9.20 19.32

oy




5n-C

150

088'€e
BY'92
Sizee
06F'6¢
L69°6¢
9066
Loy
oLL'vy

L99'%2)
¥SE'STL
#00'924
S20'8Th
916'824
0ZL'LEL
£BLZEL
200'8E1
62061

YESL
STE09L

¥oR'sLt

100

NH

o}

ZT

100

200
ppm (t1)



5n-H

L R T R R R B I S - B e R R far
e N N

JL_;JL_..JL

!

)

-]

e

=

0.97

0.92020.52

0.35



50-C

186797
TL0°8E
..:.:HV"I

B
s

£90° Ly

Mt
szt
v.o.nunu//

0L3* 22T
v.«.nzx

§SET QI

»Ep 08T —

v86° 081~
sa9°zer ——
220" 081 —
950" 8€1

pIS 20T

(A5 B 1] S

NH

S86° LT

ZI

Cl

A

Re

L

||

T TTTTY

Y

™

\oR L

100

T

™

YT

Ty

160

80

ppm

20

40

120

140

180

200



50-H

e
wa'e

LA A
B

Ne
-4

38833

—-Reno
$33as8
n%

{3y e

BLT 9

e

osr n%l

S61°g @
T 4
Z

2T

8]

Cl

A

/
-

oy




8 s 32323533 =83
Q. q '-‘O';.Qll“ ﬁs.
- o RS O® 0NN Ll
~ - COPHONNNN ~e
- - R el el

NPh;

s

Ci

M AL U A A0 5 S i A0 i L S A TN A A B AN LA, R LA 2 0 10 S0 2 2 22 £ i e 0 Zn 2 i £ o w2 u ) EEM 2 20 o oo i s i gt 2 o e e o e e e e

200 180 160 140 120 100 80 60 40 20 ppm




5p-H

eSS
8L
oou.a/
geze
non.n|/|/
s L

ez o1

e
(=8
-2
L
!
L~
-
N
L
!
|
-,
-
o
3
-
- * -]
-
o
I
|
|
|
-~
o
! Se
. }aR
b 4‘
208
0 e
o]
-
-
.*0
2
\.




5qg-C

29

Lps
s2e°

E4

851
191

ZT

O NH
)LN

sLt

T

e

20

-~y

YT TR T Y

™7

140

T SRR SR
160

180

a0

ppm

40

100

120

200



5g-H

ua-..U

et0° L
oWl

£01°8™,

Le3ne
D
0y'e

L

~

10

11

v T



5r-C

609°6C

955°8¢

191°9¢1
oveLcl
€6¥'8¢C1

811084

fateS Nta¥all

CCV UCF
£98°06) ——
VL ZEL
pI68EL ——
EELIPL

861091

0cLLLL

(o]

Ci

— 05

(1)
widd

00¢







5s-H

2004 0=

v 0%

Oy

ppm

o

0.84 0.45



5t-C

285782

7807 9L
.eo.naT

ere" L

9287101

£50° 1T

B R AR ——

ss9srr—

8T LTT
e
Ty osT—

S0z et

09T 9r1
L1 L

sot°o9t

. —_—_— —
siet Ly o o

L D O L S B it S 40 B 2 GILEN A B B A U )

=TT

T T Ty

L S S Bn S Sn EE E R u T e o e

LA U NN G000 B A A AN S i Snan A DN D Zn 2 2w I I Sm 2 i A e e wm

T

200

ppm

20

40

80

100

120

140

160

180



5t-H

£6p' e

N |

5 8

T
ppm

—r—————r——
10

11

1.00 0.61

0.70



5u-C

289"
fre”

‘8t
"Rzt

L
(7 ot

:

'z
“an
‘vzt

Bl
"9zt
K1
Tzt
Ridl

"

unznoo--z
MEOHAWHOE NN
R R

“8el

Ge—————— IZ O
(e}

™Y

T

TTTTrrTYy

L20 2 |

120

ppm

20

40

100

140

160

180

200



S5u-H

‘m' “Bn

~2

L o

ppm

N

.

B

10

11

()
2.4%

Syhpded by

1.00 1.15 3.7@.4%
0,43 3.35.68

W

e

} Db



5v-C

620°6¢€
1210 13
vEp' 68
(1748 1
016" sE
SiT oy
sZeop

S61°E21
ose: 21—\
6E° 9
528'821
Nn..QN-U

0907081
-uo.on—lu\l\
1267181 \

e VET
990" 201

2087601

29 09t

pev Ll

Aot Atutadbindk

£
3
pd

I

(o]
o)
z

Le e 2n 2o am 2 2

AL B AL A b G LB Bt 0 S om 2n S ma e o

Ty

120

ppm

20

40

80

100

140

160

180

200



5v-H

st

TR TTUATT

pp—"

10

Sgend
0.64

V.

3



S5w-C

£28'9¢
¥9¢'6€
€8C6C
87 6€
¥69°6€
S€L°6E
1066
Loy

L1y

/

— &

05041
SIS
ogeeet
¥65°€C)
yii'set
vl el
¢8l6cl

565°0¢)
6v9cel

vy Sel
viecerl

v616¥1

611785}

€59Vl

— 05

(1)
wdd

00c




5w-H

S S

CYA

/

[l

s d

10

0.47

b o . s, A ) ¢
0.49.51 0.92

0.50.40.46



r B
- a
i a
e
e~
.
C— Lo
L=
ety r
re
r
r
| =
©
]
-
3 -
8
R06° 911 e
05T 82Y " W_.
18T 4 St i g
s ezt L
vee- et —
$69°621 — E
L58°621 1
=
3
=
b
1827201 —= n
'
e
— T,
0927091 h2 bt
z
e :
)
LpSTELY ZXT
o =
£a
w.
+
{
T
M {
e
-]
Fe

5x-C



5x-H

00 * 0= T S —

vt

'S

§ez7 01




5y-C

81C6¢
581 6¢
969°6€
7066
vl oy

\

68€ €S

00v'Lcl
€06'/¢cl
vee Lcl
VXAR 1A
16€°8¢1

€€5°8¢l

0¥0'8EL
vol oyl
G8EGY1

€E6'62) &
0£0°0E}
LLLLEL Vi

9v0'091

vocLLL

—0S

(1)
wdd

00¢




5y-H

108°2
meey

182

st s

e -3. .
L

Ph
[

g
Y en
O NH

/ \
S

ppm

o

e

-

0.32

1.0900.52

0.890.4847

W Apdigd Sy byt




5z-C

80€°8¢

912°6¢
¥8¥ 6€
¥69°6¢
206°6¢
801 0¥

€9y Lcl
115121
ELETAVRAS
6¥.°6C)
S./.°6¢)

106°0€1

€eserl
0156¥}

196651

060}

\\

—F

—_—

— 05

(13
wdd

00¢




5z-H

6972
T0s°2
S05°2
01s°2

T

BB ET

vove—

SERR e ———— V"m

-~

e
3.26

=

1.92 1.03

brdydyd



60-H

SHITE"

s91°¢
Mre
ez

£50°
e ——
50"y

§50°2
20727

.:;l/u \
:_;U\.Ilﬂunu
L7408

Tetce—/

Pz

£vi'e

NCN

HJLN

)

e —

pp=m

T
10

/)

1.0%.58



7a-C

ZeTTRE
169 6E
004768
606°SE
erttoy

ZR0°SIE
L2258 )4

208821
166" 928
os.:.»
L6061
956161 —

s28° 261
Y

PESTZNT

50558

EE0 981

\Zh 3 I o e o o oon 2o e i oo o o e g o 0 A At e bt i e o

T

™

T T T,

120

Y

Tt
140

™

Y

T

Y

200

ppm

20

40

80

100

160

180



7a-H

0o0”

§95°

98"

osz"
te

.':hﬂ
- e -
TSN~

2"

e N -
.2.:%‘833..3:
CoevevwvTewTTw

il

~on o
"o~
- oo~
o

z-——

=

13

L




7b-C

LL0° 68—
992768\
SEp 6\

.2..»!
S..-n”\\
911 0p—/
287 0p—

152°%9

SE6°HIT
020" STT
8917811

£E8 621
pSE 92T !
EE0 22T\
89p° 1£1 !/
629 TET
159’2 ————
689 VET
020°561—

958 Zpy

16827851

BE6°L9T

MR RELED L Ih L B Zm B2 2 e s e o e o

I

160

YT

ppm

20

40

60

80

100

120

140

180

200



7b-H

§05°2

298°6—

S

0 ppm

22
10



7c-C

-~ g VI LB w ;. oo w - THo~0
- = :o NS e "~ “ooen
o - ~ - soom o o o, sT N
. . . > . . e "o “eon o
~ “w o~ “w “Aanm oW Soooo
- w - ﬂ: o oo o - Tonmn
- - B R e R e B

—— 180 .87

L LA LI NN G A 156 S AN AR B AL ) [ JLARLAD A0 LB GRO0 05 S50 S 20 2 FOLER S U AL AN ORGSR B0 REJELER AL TN SR TI E ir GL H AL e e o g S e e R A A A A S 0 e 0 0 et A A b S B 2 2 2w e o

200 180 160 140 120 100 a0 60 40 20 ppm



7c-H

9SE"E"

(14 S
01s° €

A

!

&
a
ahal
s
L
L
0y
)
<
-
L
L
-
4
L
o
b
=
- -
=
=~ ﬁl
w
L ;%
L u.ul
L B
~
="
- 0 Ll
L
s
o
L
o
.=
-t
-



7d-C

6€l°1e

5/0'6¢
182°6¢
687 '6¢
6696
606'6€
SLov
12e0v

881°GlLL
€081
oleeet
556°9¢)
(VAR141
0e8’IEl

0e6cel
¥56°CEl

¢966€1
855¢Crl

N2/

€9/°G51

069291

Iy
N /]\NH;:
|

Me

3
N

— 0§

(11
wdd

00¢




7d-H

SketT
08727

ouh..Ul

2L
Wit
8s2°¢

SeE°L
oEr L
€8 L
sete
TLpL
wee
805°¢
69672
oo0°®

, 0

N )\NH?

DaVs

-m

T
10

[
.36
2.66



7e-H

WEET

veR'eE

L

-

10

i

()
0.80

1.66
0.912.72



7f-C

£R6° 0

21098\
{20788
k4 2 14
16 68

Q0L 6E
§06°88
eI 00
228700

£62°s11
sIr eIy
LSETETT
vEE“ 92T
6007221
eETT L2t
LTLt ez
ser ezt
929" 921
91821
8287 I8Y
187261
0b0"SET
L455°8ET
027 pET
0887201

i

587851

l

38729t

T8 201

YT

AR BLIELEL RS BN DR AR St o o 2n i in o m

L L0 S0 a0 S0 s o B B i e 2

T

100

T

rT

R R B
140

R
160

YT T

180

TYTYTYTTY

TrrTTTTY

ppm

20

a0

60

120

200



7f-H

1/

/s

| B
=3
(=%
L
i
L
o~
- 0D
)
o
|
-
+ ~
- 0
3 2
Z
L
I
e~
&
VL“
TR
38
- .2
© 148
E
-
%
!
g
|
o,
L
L
L
F=
L




8b-C

veS6E ——
VELEE ———

veee —

299811 ——
ori'1zl

SYS' L ——
8566V 1

g66'18l — vJ
T\

|
100

{
150

[
200

ppm (t1)



8b-H

¥0SC

(1458

2880l

)

Wy
© e =
© =20 OO
N oo AN

| 096

0.0

ppm (t1)



8c-C

BESBE —
SPLBE ——
9e6'6E ——

YR Y —
oeLaLl —— N\
gep1zL —— N
625°€2) .
B19'GTL ——

819 ———
8L LEL ——

€2LPEL
9g98EL —

swwivlk ——
ve6°5V 1

92e'19L ———

Br

\
100

|
150

200
ppm (t1)




8c-H

€0S°C

20€€

9880l

Br
[47\|/
\\N/'\\./
H

SN

[¢]
S /ﬂ\NH
N

(

8 Bk

g

1-0.88

1 0.90

5.0

[
10.0

ppm (t1)



STLoe

S0

l
100

8d-C

€€6°191

\
150

ppm (t1)



8d-H

842C

vose

2601

——

e

ey ﬂ_

I 3.09

> 2.03
= 1.00

JJ +3.14

+ 0.96

} o090

0.0

5.0

10.0

ppm (t1)



8e-C

50

60G'6E ——._
81268
126'6¢
09¥'SS
UTPLL ——

6ze8LL —\\
106" k2 —\\\\

olg’Lehk II/ /

166221 —— 2\
zes vzl ——
vzeozk —

e leL ———
ze9veEL ——

Wesyl ——
R
68671

S8E'SSL

£€82°C91

]
7
I
g
|
|

J

NS
AN

N

B

Z

I

0
N
N
25,
H

(

!
100

ppm (t1)



8e-H

v0sC

°|/i
€z80L —— 2\

> 3.17

= 2.00

> 1.03
= 0.97

F 3.12
=+ 0.93

T o082

} o068

0.0

5.0

ppm (t1)



80€6¢
L15°6€
€¢L°6¢E
1€6°6C
6E1° 0¥

080°GH
289°0¢t
ySy et
895v¢Cl

¥8LG¢Cl
651°9¢)
00L9¢}
8lvLcCl
6cL/c)

119°8¢!)
185621
L18°¢cel
celLyel
L¥89¢)
669L¥1

9¢c 0S|

LL9°ES)
v68'19) ———

W

8f-C

—0S

(1)
wdd

00¢




8f-H

¥0S'C

See'e

99601

=——

Wi Ly
SHOYVN) A
oW O =0O=
ONI N1 OXoN

i
=4
©
~

+0.82

+0.90

5.0

l
10.0

ppm (t1)



ols’LE —— =

2ISVY =
vezeel —
gezT'eTt JM
byl 8zl |,//
099°0€ 1 |///
966°0E1 R
899pEL —— "\
628°GEL ——
g€96EL ——
129°8PL ——_
NG
266161 ——
20951 ———
865°991
o
<
=\
. \ 7
60V 10z ——— —(
zr
x
_—
/ N\
o— 'z
b
7 N\
)
/ \\

8g-C

50

100

150

200

ppm (t1)



8g-H

5657 -
26°¢
95T L ——
pIzL ——\
€67 [//
vt L J/M/
e\
2992 —\\
§89'L —\\
coL'L \//ﬂ,
osgL ——
968, — =
or6'L |\\\
e p—
962 I“\
€008 ——
&
81’6 |
N\ 7
Wi
/
\
\NH
A
OHA ,\N
0560} p—
7\
{/ /v
L

> 3.09

I 0.83
> 0.89
T+ 1.03

1 5.00

o2

|
10.0

ppm (t1)



8h-C

gcL'sl

65h6E ——
£99'6€

9/8°6€ =

agr8ll ——

20222k ——\

vloezl J,//
sheeel Ju//
20v'seh —— N\

\

080'92) ——

€Tl —
5 £

syzezl ——
gzsoeL —
sospel —
cge9El —
6Tyl ——
>

28706 —

pe0'Z9L ——— %
7

|
100

|
150

ppm (1)



8h-H

€L
v0s'c

o

69¢’'LL

Q \/]m
\ / ,\
/NH
5/
7N
\

I 2.96

H_v 0.80

0.0

5.0

I
10.0

ppm (t1)



8i-C

95766 ——.

800y —
968°LLL ——
868°¢Cl ‘//;
20852 ——\\
2LVee ——
9£9'9¢ L —— _
z8¢e’ el 2
vivvelL ——
vocvrl ——
22y0St A
S69'0SL ———
€L 291 A\ == /
\ Vi
A\Y \/
A\ @
\N‘M
NH\
/ \
== \,NH
\__/
W\ ,,“/
<Y
\

|
100

\
150

|
200

ppm (1)



8i-H

Wy
A heo
8 BWs

205°Z —

e = 3.28

SL12 —\

1612 4

012 J,” J

9ge’L J///

zseL \ B J

perL —— —_— e

Sy, —— =

P p—— )
")

/
£66°01 N /ﬂ Fos2

0.0

5.0

10.0

ppm (t1)




500

1000

1500

3000 2500 2000

3500

08 09 oy
(%] eouenwsues |

1000

1500

Wavenumber cm-1

T
2500

4000 3500 3000

Measured on : 2013/06/04

L
mwmw
B
3
el
8% 5
mmwm
g2
- |
m_ o
m. |
g |
£

Sample : Sab

| Sample Scans : 20

Resolution : 4

C——-— B

| Zerofilling : 2

ol 5
= m
53
8 5|
g5
82
o b




1000

1500

3500 3000 2500 2000

4000

— LO'SLEL
— I8
—goeeer
- 99'Z20€4 f
s—wion oo |
— £008YL L m

—_— — SRS}

0g 09 (414 (074
[9%] souennusues |

Wavenumber cm-1

' Measured on : 2013/06/04

20

| Sample Scans

Instrument : VECTOR22
Acquisition : Double Sided,Fon

| Frequency Range : 4000.28 - 399.256

' Resolution : 4
| Zerofilli

Sample : S5ai

Technigue : SOLID
| Customer : Default

fling : 2

| Moot asab Ot sk nditamm o ioobmats




1000

1500

2000

3000 2500

06

- 920581
— 8¥'Es6E

05 02
[9) @oueniusues

0L

1000

3000 2500 2000 1500
Wavenumber cm-1

3500

l Measured on : 2013/06/04
VECTOR22

Frequency Range : 4000.28 - 399.256

Resolution : 4

Sample : Sk

. Sample Scans : 20

Double Sided,Fon

-
'S
53
g3
|

| Zerofilling : 2

e I8

1

|

|
QO =
1|
33
i LAl
8 5
g2
33




1000

1500

2000

3500 3000

4000

2500

0L 0s oe
[9%) soueniwisuesy

T

3500 3000

2000 1500
Wavenumber cm-1

2500

4000

l Measured on : 2013/06/04

| Sample Scans : 20

LFon ——

Instrument : VECTOR22

Frequency Range : 4000.28 - 389.256

. Resolution : 4
| Zerofilli

rSampIe :5m

 Technique : SOLID_

 lnca

12

 Customer : Default




1500

2000

2500

3500 3000

4000

08 09 oy
(%] @ouenuusues L

1000

1500

Wavenumber cm-1

2000

3500 3000

2500

4000

| Measured on : 2013/06/04

Instrument : VECTOR22

Frequency Range : 4000.28 - 399.256

l Sample : 50

' Techniq

Scans : 20

__ Sampl

ion : Double Sided,Fon

Acquisit

ft

Resolution : 4
Zerofiling :2

e

ue : SOLID

. Customer : Default




500

1000

1500

3000 2500 2000

3500

L

— vLask

— SL'P52L
— TTEVEL

08 09 Oy 02
[95] @ouepIWSURL |

1000

3500 3000 2500 2000

4000

Wavenumber cm-1

_Frequency Range : 4000.28 - 399.256

__ Resolution : 4

| Measured on : 2013/06/04

Sample Scans : 20

Pl

Sam

sition : Double Sided,Fon

Instrument : VECTOR?22

Sample : 59

| Acqui

] _Zef;fj_lﬁng 2

Customer : Default

Technique : SOLID




1000

1500

3500 3000 2500 2000

4000

0L 0s (0]
[2%] @ouenusuesy

Wavenumber cm-1

Measured on : 2013/06/04

]
1

| sample : 5¢

| Frequency Range : 4000.28 - 399.256

].Resoluﬁon:at

I

le Scans : 20

' Sam

uisition : Double Sided,Fon

Instrument : VECTOR22

—

 Technique : SOLID

| Zerofiling : 2

Customer : Default




1000

1500

2000

2500

3500 3000

4000

00}

-t = T

o8 09 O 02
[94] @ouepusues |

0

1000

T
1500

Wavenumber cm-1

2500 2000

3000

3500

' Measured on : 2013/06/04

1
|
l

ple Scans : 20

' Sam

VECTOR22
Double Sided,Fon

.....

Instrument
Acquisition

_Frequency Range : 4000.28 - 399.256

ique :

T o~
n |
S @
2 g
i
€ N
=0
|
|
(=}
-t |
23
W
|
|
_

rSample : Su

 Techn

ue
Customer : Default




500

1000

1500

3000 2500 2000

3500

oL 05 0%
[9%] @oueniusues |

— YTSSVE

1000

1500

Wavenumber cm-1

2000

3
2500

| Sample Scans : 20

Double Sided,Fon

|

on ;.

Acquisit

Instrument : VECTOR22

|

: 4000.28 - 399.256 Measured on : 2013/06/04

3

>
3 |
g f
-
w n” i
£8

| sample : Sw
 Technique : SOLID
' Customer : Default




e L e 30
4, e

Wk A
- Y 4 ¥

P9ET0T | [ fu 1§ &

5,

(BELv) i

0S°F  79°19  1p7SI ¥

801 €S°h K19 6E'ST DS ¥

8h°IT  S8°F  €9°H9  S6°CI "
28711 S8°%F  IS°P9  00°FT S

1

€% 97765 99761
66 £7°65 TL6L  qeS A4
%10 %H %) %N HFwH

MO NGO 90TT vANA OTIVO R | XA

p—— -
YIRFEFS 1D N CH D .ﬁ.ﬁ?«

L

PS *s¢ *qes T

€79°¢10T | (aliBsySR X e | Ty R

W W VR M
h MG EULEYUEHE A




