SYNTHESIS OF Y-TRIFLUOROMETHYL TETRONATE
DERIVATIVES FROM SQUARATES

Yoshihiko Yamamoto,* Yosuke Takamizu, Takashi Kurohara, and Masatoshi Shibuya

Department of Basic Medicinal Sciences, Graduate School of Pharmaceutical Sciences,

Nagoya University, Chikusa, Nagoya 464-8601, Japan

Single Crystal X-Ray Diffraction Study

Single crystals were mounted on a quartz fiber, and diffraction data were
collected in O ranges specified in Tables S1 at 103 K on a Brucker SMART APEX CCD
diffractometer with graphite monochromatized Mo Ko radiation (A = 0.71073 A). The
absorption correction was made using SADABS. The structure was solved by direct
methods and refined by the full-matrix least-squares on F° by using SHELXTL. All
non-hydrogen atoms were refined with anisotropic displacement parameters. All
hydrogen atoms were placed in calculated positions. Final refinement details are
compiled in Tables S1. The supplementary crystallographic data for this paper [CCDC]
can also be obtained free of charge via www.ccdc.cam.ac.uk/conts/retrieving.html (or
from the Cambridge Crystallographic Data Centre, 12, Union Road, Cambridge CB2
1EZ, UK; fax: +44 1223 336033; or deposit@ccdc.cam.ac.uk).

Figure S1. ORTEP drawing of 7a.
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Table S1. Selected Crystallographic data and collection parameters for 7a.

formula

fw

crystal system
space group

a,A

b,A

c, A

a, deg

B, deg

7, deg

volume, A3

z

D (calcd), Mg m-3
u, mm-!
F(000)
crystal size, mm

6 range for data collection, deg
index ranges

reflections collected

independent reflections [R(int)]
coverage of independent reflections
data / restraints / parameters
goodness-of-fit on F 2

R, [4730 data; I > 2s(1)]

wR, [4730 data; I > 2s(])]

R, (all data)

wR, (all data)

largest diff. peak and hole, e A-3

C4H5F;0;
286.24

triclinic

P-1

8.9825(18)
9.0227(18)
9.5256(19)
66.736(3)
67.602(3)
75.132(4)
650.6(2)

2

1.461

0.129

296
05x0.5x0.1
2.451t028.43
-7<h<12, -6<k<12, -12<l<12
4049

3051 [R(int) = 0.0152]
93.1%
3051/0/184
0.586

0.0388

0.1152

0.0402

0.1181

0.416 and -0.318
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NMR Charts

yt-0157 column 25-30 aluminum_proton-1-6jdf
<]
E
o
<3 MeQO OMe
< A
E Lo
o P
I<E e
~ F3C
2 oH ©
=4
N
=3
2] 5c
o3
L
Q
<3
<
<
=¥
=
= v
SE =Y
=3
<3
o
<4
<
o
8 7
=
5§ 4
g ek
C]
T T T T
8.0 7.0 4.0 0
2 &3 8 3
N =3 3 2
o~ <+ < o =3
X : parts per Million : Proton
=]
a3
3
@l
3
=2
3
2
3
=3
S
24
ad
s
8
£ { st Ao tton ot il 2
H i 4 & v
2 T T T T T T T SRR T ™
190.0 1800 1700 160.0 1500 100.0 X 80 §0.0 100
- hoemag ®a
g : 8 58 SEEEREE ER
2 g & 83 ERERES 3%
X : parts per Million ; Carbon1 3~ -

S3




yt-0152 p_proton-2-4.jdf

Ph

iPro

06°S

OH
7a

F3C

(4083

00°1
L0

861
\

]

o — 000

3.0

4.0

1ors
9TIr'S
s
Lyrs
918
LLT'S
wrs

5.0

—T09°S

097'L
90€'L
8I€L
weL
r2 ateL

1e€'L
& ereL
NLogL

w0LL
=o't

/ L
9eLL

8.0

=)
w

e 0T

0

souepunqe

X : parts per Million : Proton

T T T T T T T T T
180.0 1700 160.0 1500 140.0 130.0 1200 110.0 100.0

200.0 190.0

T NSMaasiiassuasaasaey T
60 80 Lo 90 S0 0 £0 N_o __o 0
souepunge

$08'TC

<lorsz

9L9'9L
000°LL
NSIELL
—~~7918
909°06
|\ 0¥606
£ 5lT16
L09'16

e8Il
A\ ezl
A\ 961521
\ 81021
..N 8ezLel
o8y Lzl
e
% vS68zl
L1671

irbon13

X : parts per Million : Cal

— 60€°¢L

—— PLL'08]

S4



L09

l-o —— 0000~

u

1.0

SLY'T

Pro

OH
7b

F3C

90'1

16¥'1
_— st
8181

2.0

3.0

—— J e TEV'E

001

4.0

yt-0161 p_proton-3-4.jdf

1341

T T
0er oeTl

0t

(x4

T
01 0
souepunqe

i

e

A YRy

n_copy2-1-7,jdf

F_Carbo

X : parts per Million : Proton

o

T T T
1700 160.0  150.0 1400

180.0

190.0

1 4yt-0133 P

N

souepunqge

182°Ce

g5tz

01’16

(4108
S SPSTIT -
8TT8IL

o
>~ 850021

™~ 0s0'1Zt
TN TLYETT

> TN $69'9T1

- SITIPI
— IST'EPT

—— £60'891—

CarbonT3

—9LT8L

on

X : parts per Milli

S5




F E

Ph

L f o
Lo — 6000 f bo
_
3= $66'1Z
Y <oew
iic
\wm Iw
Le -
i
E £S
~
ST E
= <951 3
o
£ IR
L F
o
E X
=
§ s
o
F e som
“aﬁ;
Fe - b =<000LL
3 i YTELL
3 “No9L08
4968
—t S 11668
E £ N\ 0z£06
9906
o L2 “Nprs
N 53
=
% FS e
3
X fo 2067021
o . —3 |8 Losear
2 1v's —3F [T —euw

Ley's -+ f_ — 18592
00’ s ; =3 (S ”@35
—— 8st's , RN
/MMH o oLLTEL
s0s's R
- 2
o
<
=
097L M =
98¢ ® E o
0L & 2=
Lov'L g g
Lo 8Iv'L ]
i = WL o m 18
— £EV'L .m 5 g2
|ﬂ“ mw.m & < ) Jag—l-4)
) ssvi £ = —% [g —covos
gesL 3 g 4
Lo oL g E o
& 9ssL S 8 ES
B < &
651 § 3 3
5L 3 }
= £

X : parts per Million : Carbon13

& 3¥t-0144 column 11-16_proton-3-5 jdf

<

T T T T T T T T T T T T T T T T T T
(a4 0T 0 €ror o e or 60 80 L0 90 S0 YO €0 TO 10
souepunqe douepunqe

-

S6




iPro Me
F;C

OH

7d

yt-0062 column17-23_proton-1-3.jdf

X : parts per Mil

: 5oL
o
[o — 9000 3
S o
o
& <y
=3
o
Le ©@
ovb1 Po
C 15yl g
9st'1
99v'1 o
L8L1 ES
J e Nssot
o~
<
2=
€
o
ES
v & saoo
o NQSR
L2 o siews
8 N69vsL
81168
- Nﬂw%
Fe K oLes
& Norros
=1
IAO». Im
sov'y
/vesy -
b8y £ 3
o8 =
088t 9811
& ossy ES — ez
L= 116" = 160'7C1
. —
16t $06'921
Eo ~<osouet
&
<
Lo
st
Lo -
S
<
Lo
a
o
5 -3
2 2
Fe P o 2
o
— oot § £ & £
& S —_TIESLIS
- 9 s ;
8 o £8 5
g P _ossHE
Lo b5} ] o
= w 154 |%
b1 o -
g 3
= 8 2
Y % ‘ g
T T T T T T 17 T T T T T T T T T T T 1
0 81 L1 91 §1 ¥T €1 21 T'I 01 60 80 L0 90 §0 ¥0 €0 Z0 10 0
QouBpUNqe souepunge

S7




yTe

$6'S

S6'1
691

L | R

Bu

Pro

F3C

OH

7e

10T

00'T

Jyt-0137 p_proton-1-5.jdf

[o — 1000

£68°0
60
Lo osso
Ier't

£/ 15v1
Es
RLTs'T
ops'T

o 00T
AL
=517
734
91T
wre
061
8022
Le gzt

\

)

4.0

— LSTY

cI8y
68V
Y
] 658y
SLYY
068'%
906'%

5.

6.0

7.0

— 097

8.0

=
©

(3

0¥

e

0T

or

0
oougpUnqe

X : parts per Million : Proton

L

yt-0137 p_Carbon-1-6jdf

:Jl:

ik

(3

0c

01

0
Qouepunqge

T
10.0

T
20.0

T T T T T NARARRASY! T T
180.0 1700 160.0 150.0 140.0 130.0 1200 1100 100.0

200.0 190.0

605°€1
- S61'Te

yeree
e
£SY'TT

—— LT6'8C

$89'0L
mK 000'LL
N PTELL
£66'8L
06768,
$79°68

u% 85668
71706

— 609811
—— el
— PPTYTI
— LSO'LTT

—— £50°TET

— V9%°SL

— YOV PBIZ

X : parts per Million : Carbon13

S8



[4¥48

yt-0111 column 10-14_proton-1-6.jdf

Lo — 1000~

€571
SLT1
o 1621
- 90¢'1
€Ie
el
9z€'1

/ €T
6vS'l

—ELIT

2.0

4.0

w8y
L68F
€16y
826%
67
656
E
991°s
181°
9%61°s
s
Lzes
@S
o 857's

D

5.0

6.

7.0

—09TL

8.0

<
o

T
0T 0’1 0
Qouepunqe

X : parts per Million : Proton

5jdf

-0111 column 10-14_Carbon-1-:

yt

A

T T T T T T T T T T
180.0 1700 1600 150.0 140.0 130.0 1200 -110.0 1000  90.0

200.0 190.0

T

0¢

0T

[

0
oouepunqe

806'0C

v

IA‘:N.NN
wree

90T YL
.\ L20'9L
=/ 8091
000°LL
SIS'LL

j £SS'P6
906'v6

965°11
Lyl
—sszIel
= 0902zl
el

-

—— €L9'6Y1

o PEFIT
— VEV'99 _B

X : parts per Million : Carbon

S9



— Lo —p000-
g Lo
681 MM e
1 <
00°€ Lo .
[ —_ 1917
Lo
)
Lo
~
- [o
-
[e
-3
>
g )
5 @ :
- O Lo
m ~
ﬁ _ O o — —09TL
m 3
2 Q
Em Q 2
= O w o
S < L2
(=3
2
g
S — : . :
or 00€ 00T 001 0
QouepuUNqe

X : parts per Million : Proton

ity

n_copyl-1-5jdf

J_Carbol

L

SYyt-0183 P

T
61

T T T T T T
8T L1 91T ¢T ¥1 €1 T

T
1

T
01T 6

IREZEN RSt

0 80 L0

T T T T
90 S0 ¥0 €0

T T
70 10 0
2ouepunqe

180.0

160.0 1500 140.0 1300 1200 110.0 1000 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0

170.0

200.0 190.0

—S91'IT

ALY 4
= #6e6T

ILYIL
L 000°LL

e
Lv8v8
— L6998
62916
WN 866
STE'S6

T\ 8L9°56

S18SI1
L9811
—wos1zl

280421

~sperver

-

e 0EE°05T

1017991

A

X : parts per Million : Carbon3

S10



o
Lo —0000- Es
t fo .
FS 8602
%o
o
s S
o
K o
E 3 <t
F fo
=
E 33
[o 3
ovs < . 1 850°09
81T <
B Eg ~<o0z0
3
<
z R
3 $89°9L
fo =%t WAOSR
2 . !
= SIE'LL
£ 2 LyY'E6
: < 608°€6
$0'€ = %No:&
B Y ° STS6
. Lo =
ste i U 91 - T
3 1
o
£
N _Es¥sT
o - peTsIl
o L bg ozl
. 2 3 - e
EEEE— —~ 88¢'sel
3 <
[ =]
RS
3
<
Fo
=
Lo
=] -
e 2
£ S — Lo90st
) 2%
s ©O -
o 5 it
5 - S, 699691
S, ; 3 i
m _ o o re b o — UL
& ., § g Fe S
E ™ —0zL £ 5 e [ £
E O & 3 ; 3
: 3 2
[} £ ! 3 i =
A s O nwu g A 3 (S 2
5 O w =] < 3 =
g <C = £ 3 =
= = 5 2 < 8
54 Moo a 8 |% 2
g g 2 (2 £
> ) ) E =
S 5 £ 3 X
T T T T T T T L T T T T T T T T I T T T T T T T T T T T T LA
OLL 091 0T O%1. OET 0TI OT1 001 06 08 OL 09 0§ Ob 0E 0T O 0 €1 71 't oI 60 80 L0 90 S0 ¥0 €0 TO 10
Qouepunqe 9ouepunqe

S11




<

=

Ph

Pro

yt-0053 column§-10_proton-2-4.jdf

3d

F,¢ O

e

001

=

[ B 0
Qourpunqe

Lo 7000

830'1
Lot
11
9511

10

e CLT'T

4.0

1297
8E9'Y
€59
L99v
189
o 869'%
“ [A1A4

T
6.0

09T'L
0LE'L
ELEL
£8€°L
685°L
AU
ElvL
Vvl
8Ty'L
vyL
0st'L

TP

Ao

-6,jdf

X : parts per Million : Proton
-0053 column8-10_Carbon-1

T T T T T T
1700 160.0- 1500 1400 130.0 1200 1100 1000  90.0 80.0

180.0

190.0

Tyt

=
«

T
o 0
2ouepunqe

TE0°1T

W A ts

Noso'1z

LyyoL

S89°9L
000°LL
YTeLL

=< 41196
N\iicos
509901

s
085'811
— wria
“ oz vel

L87'8T1

LR ¥$8T1

j 650°6T1
§56°6C1

_ - Serest
- BLL'99L,,
— 9€0°89TZ

X : parts per Million : Carbos

S12




. " N
LLS A
el'g =1
T
[
90°€ B
J.
00’1 )
S —
660
- L6
3
@
=
E
g 560
o
A
=
£
3
8
(=)
a
s
5,
T T T T T T T T T T T T T T
ozl oI 001 06 08 0L 09 0S Ov 0E 0T 01 0
oouepunge

1.0

— 1000~

1671
Lozt
61ET
98T
Neps

20

3.0

4.0

6.0

A 2889
Lo "Nrsgy

~

8.0

- 07T

6L1'S
SSI°S
3289
v8I°S
661°S
SITS
0€TS

€159

/8189
1259

975'9
SL§'9
__09TL

108°L

o5t

X : parts per Million : Proton

Ll

T

T T T T T
150.0 1400 1200 110.0 1000

160.0

T

170.0

<=

~ 1yt-0139 p3_Carbon-1-4 jdf

€1

[

L

oL

60

80

Lo

90

T

S0

0

T
€0

T
(4]

T
o 0
douepunge

130.0

180.0

190.0

L0t
= 56612

$89'9L
oo0zL
N SIELL
“Nossst

209°56

$56'S6
=< 3096
/ 09996

068°L6

_89911
=121l
— PEYSTI
— 58¥811
—~ 9€€'Il
LT

R AN 44
—— 95T'¢¥1

107791

X : parts per Million : Carbon

S13



=]
Lo — o000 3
ES __oeLoe
& gpree
3 =
L= E&
] 4741
s u [ Lov'1 : =
1891 .
96¥'1
Ee
_ g
ki a oree
— — L
< .
ES06£9L
- Nw%ﬁ
L J 000°LL
=
£ES N\sI€LL
3= 12v8L
] $15°06
be /) p9Es6
& KOFQ
] 690'96
Fo o 1£4°96
<+ £8 £19'96
e
ES
. = weErsil
E “QS:
% - —i [g Jou
o [2 EEE— AT
X 900 —+ —~ LL6STL
/ 179 2 2 IIAomw.wﬁ
! b E] 127621
_ o % 00'1 wa,m TN oos 1€l
199° =
O o £89°S ES
e [S  \seos
a Q9 In
g i
<
5 % g
S Lo 5669 @ — i = coro9t,,
p » 0oL g p AN
g o p—] EL 3 £ - &
5 9eL & S S
3 S9EL § o 3= -
< oLeL S <+ & 2
E L 2 g 3
g -2 IurL g E 2 8
© 06rL 2 o 33 <
s sevL & 3 H
< In < 2 A
oyl 0¥l ozl 0Tl 001 06 0 UARRRA SRR ARRRARARRA 8 T r——————— e Sl ®
03 0L 09 05 0y 0f 0T 01 0 Bz 9Tt ¥z Tt 0T &I 9T ¥I ¢l Ol g0 90 ¥0 <TO O
punqe 2ouepunqe

S14




J
i Fo 0088
- e w00 3=
< £00°1T
Es —cerzz
E e
it
ES
©
L<e
spe'l
. . . <
£6' JI Loser -2
= Ao\.f 3
98¢l
<
ro
2
10°¢
s 10t
" o~
v6T 3 —_s91T 2=
E 2 -1
] =4
Ee 68€'SL
_LosoL
Lo - 000°LL
“ Fg  \sIgLL
<
E TS uNaé.mm
£6L°56
—% o SP1'96
r$ E £ 86+'96
<+ k=
E 2 TN Lozoor
=3
168 ¥ s
. 906’y 3 __T89°SI1
001 . 126 ¥ o s
- o
e [ o LE6y 3 PR 91Ul
5 6% 3 —90zTHTl
196'% o
€867 2
=
ES
<
Lo -
o
<
=
O <
Lo
5 (2] P S sl
@ S L2 g o — 895991y
£ .5 =z ES -~ PIL'69TE
g _ @) .mw.. —o09zL § 5 b 3] m
5 It S <
z 0 § 2 &= g
b = W 3 =3 =
g a 9o Q g 5 g
3
2 O w o 5 E| o g
3 < Ceo a B = 2
s 5
A g S - E
2 = S % is &
w_, T T T T T T T T T T T T T T T T T s _w, T T oy T Tr T T T T T _:::.,N »
D61 081 O'LI 0'9T 0°ST 0F1 O'El 0TI 011 00T 06 08 0L 09 05 0F 0€ 0T 01 Al 01 60 $0 LO 90 S0 ¥0 €0 TO [0 0
Qouepunqe souepunge

S15




3
£ . ]
_ [ —00 2 oo
T st
. £ o $00°TT
& .ASN.NN
L1680 1672C
8z /,9160 2 tfo (43454
— o ZL 5560 FS — 966'0€
. = "\ €60
) w 8pE' .
LEL =/ vt 2=
e N =\ 08¢ N
m/owﬁ 1
6vS'T =
3 v
F& 191 ]
$8'T N 3
61 =3 ~ Ipee a8
1ot 33
N4
<
FR 0LE'SL
_/sso0L
Lo 000'LL
« IES Aﬁn?
3
£ ovY's6
A €6L'S6
—f SP1'96
Lo =4 68796
~ b m
—_€Tr'sor
96Ly 1S
[4837 =
. 00'1 LT8 3 - 1OLSTL
[ﬂ,il 4284 — % (2 — s8Il
Lo LS8V — 3 ] —secrnl
o €L8'F - — PETPTL
8887 a
g
<
o
=
L2
3
=
a
O <
=3 .
o =] 5 B ¥p6191
B, m [ 5 o 6ES'991
3 = . I J -m — 8Ev69TZ
g _ O ¢ ————— —09TL £ g 3 (8 E
<] ™ &= & 8]
00 ; o 2 :
- e O 2 - Fs S
A & 2 £
: 4 9 = E £ s
E] [T = g 2 S 5
8 < e 2 S = a
g g g - H
o r e < S -
ES * Y F ER ]
™ T T T T T T T T T Y T T T T T T T [BAARRARRN) T M
6 08 oL 09 0's (132 o€ [1k4 01 't 01 60 80 L0 90 SO .¥0 €0 TO o 0
oduRpUNqE Jduepunqe

S16




—
=
819 .. u
s
00'T
) 181
S
s & 9
¥ o L
j "o s _
o
SN @
o
S
=
i o 0%
s I w r
B
3
WJ, T T T T T T T T
oot 06 08 oL 09 s (4 0'¢ 0z (a1
souepunqe

2.0

3.0

4.0

L2
w
koﬁ.w

6.0

7.0

8.0

[ o — 2100

18Tl
L9T1
8Tl
£0€°T
STET
(U201
PSE'l
OLET

63L'Y
508y
0z8y
98’y
168%
L9y
=788
3489

wuwrs
L81'S
ws
8IT'S
%S
0LT'S

—09TL

Wiy

-4jdf

-0163 column 8-12_Carbon-1

X : parts per Million : Proton

90.0

T

100.0

1100

130.0

150.0

L
T

W

T
170.0

180.0

200.0 190.0

=t

T IARAAMANY T T T

[ rt 01 60 80 LO

e
«

o 0
souepuUNqe

70.0 600 © 50.0 40.0 30.0 20.0

80.0

120.0

1400

160.0

LS1'TT

$0T'CT
PeTTT
16722

6YEL

A

$89°9L

A 000°LL
SIELL
AT

LL8Y6
0£T'S6

__serot
— 9sTell
iy V10144
o Lerzel
86l

—— 0LL'IST

— £99'99

X : parts per Million : Carbon13"

S17



o — 1000
Lo
o8 s
m = st
13
[e
3
<
<
N L
b
=
o
>
5 o O
¥ O L
M ™~
o .
g _ o 2o N — 0971
m ©
3 Q o
=
f 220
g <
@
P
3
_WJ< T T
bos 00T 001 0
souepunqe

4jdf

-0181 column 30-32_Carbon-1-

X : parts per Million : Proton

A
T
30.0

T
80.0

. T
T T T T T T ABARAARIMA! T
180.0 1 170.0 1600 1500 1400 130.0 1200 1100 100.0

200.0 190.0

e
— gyt

o1

90

s'0

4]

€0

44

o

Frert

0
Q0urpUNqe

T0'6T

< ssr6t

% $89°9L
000°LL
TN\sTELL
— st
-
S0E'6
N 6496
10056

TN\ speErss

_ - 1eLott
__- 185611
— eV
—— €87°5T1
— 79¢°LT1

— TI¥'¥S1

—— T0L'L9T

X : parts per Million : Carbon

S18



—d o — 0000~ -m
e
FSEshTe
= F =<loerer
Ee
o
Le Een
98%' ) fo
s pev'l <
= 20s'1
80S'T o
o
2
Lo
4] )
=3
Fe
o
FR $89°9L
000°LL
Fe o = yTeLL
Fo 7918
® <ieis
. LI9'I6
Fs Aa\w.;
060 . £06'16
[ 098¢ - nes
[ ES
- S LEOOTT
neell
o /8T
Fs €65°T11
2659711
£0° < wﬂmm?:
= . 001 o /850s ES =0\ 0SILIT
o @) F2 . Shm .
— g [W €LO'S =\ gro'611
u/%o.m Jig 100°0¢1
T POI'S ES pSE 0TI
2 9LT LTI
O peeLl
[=2] ES 96v'8C1
m (8] g \psesar
a N -3 0€T6el
5 o
Q, =
L. 09TL -
5 8EEL k=3 2=
S TEL o 2
- o SSE'L =
g [~ 09€L .m 2 2
g 00'€ oeL 8 § Fe -
o = [ s 2 < — BELTE
0 SNl 5 o >
= 6T siLL 8 = — Fg —s650815
g = E z
£ gLl 7 £ . =
8 B 6ELL 2 3 2= g
8 L en = @
m (372 m. 8 - m.
z s 2 s B
= » 5] =

=
o

T T T T T T T T T T T T T T T T T T 1N T T T T T T
01l 0oL 0'6 08 oL 09 0's 0¥ 0 0T 01 ¥1oo€1 0 It 01 60 80 L0 90 SO Y0 €0 TO 10 0
souepunqe souepunqe

)
oyt

S19




%

Lo — 6000

ipr
F O

Ph

o)
- OH

9b

Jl

101

o yt-0208 recl _proton-4-3jcif

©

(83

(4

ot

[1x2

0

9ouepunge

1.0

<
o

4.0

6.0

70

A
_Loos
6951
¥85°1
0£0°C
$€0'
0v0T
90T
150

— 696

850°S
€LO'S
880
wors
6I1'S
12989
ost1's

— 1¥99

gL
u\ 88€°L
=/ sovL
<ove
SeLL
ovLL
L
ssLL
1902
OLL

X : parts per Million : Proton

-2-5 jdf

0208 recl_Carbon-

A Ak

4

40.0

50.0

T T T T LA
1900 1800 1700 160.0 1500 1400 1300 1200 1100 1000  90.0

T
200.0

0¢

0c

01

)
—

0
Qouepunqe

SEL'TT
N 21 214
81T6T
60t'6T
009°6T
008'62
166'6C
181°0¢
weoe

e GVTT8

—6LT'16

66E°¢T

:A £ES°EL
999°€1

4
I
I

L8S'LTL

u\ TIrsel
._m 9ev'6T1

66L°6Z1
_ i
ver vyl
HA Lyl
188448
TE69v1
1L6'9%1
600'LP1
LYOLYT

— P90'6LT

— 6LY'E8

— L¥T'90C

onl3

< parts per Million : Carb

X

S20



o —— 00000~

$90°1

ST
89I'1

66T

_
w 2 Lot
|

—802¢C

yt-0207 column 8-12_proton-2-3.jdf

Pro

AcO
F;CF,C* O

Ph

86’7

10a

3.0

¥y
0v9y
00'1 SS9y
e 0LY'y

09z'L
LSEL
€9E°L
0LEL
Le locL

= 18€°L

Lu wrL
vov'L

0I¥'L
SI¥'L
L
vyl
9T¥'L
8Tv'L

=

0

T T
0T or 0
soupunqe

X : parts per Million : Proton

=
Fo
<
e
=< o~
<
2=
&
<
e
<
<
Fe
el
<
i1 Fre
g
<
e
€
Y ES
o
g
=
e
8
s o
=1
g
3 Fe
4 LS
3=
= by
- Lo
1E8
Jis
o
g
=
o
g
=
[y
8
o =
£S
ﬁ o
e €
_
T
<
5 2=
£ g
C_
B o
z 2=
9 g
=
£
2 <
= 3
E 2=
5 8
=3
o
<
N
T T T
e 0T or 0

2ourpunqe

668°0¢
L esviT
sz

Lo
000'LL
SIELL

165°96

19896
66396
91'L6
985'901
= Lrott

=/ so8Til
= v99°911

AT
wm yTS6IL
="\ L9861
8SH'8T1
A PpS'8T1
/ 0v0°621

926621

_Lgeon
9oL,
= 6Ll

X : parts per Million : Carbo;

S21



Ph

PrO
HO
FsCF,C° O
11a

onl3

yt-0207 column 13-14_proton-2-3 jdf

X : parts per Million : Carbx

-
[o — 2000 =
<
FR —LpL1e
<
3 Fo
F2 1381 '
uASZ
LLUT, Fs
<
=3
FR
-2
N
=
ES
F2
: g $89°'9L
- TSL9L
Fe —_— g 000'LL
. ) Fs SIELL
S !
ES 0889
LET'L6
o ° 991'L6
C¥ owv FE NEEVLS
ol ¥17'901
0oLy . o ersol
ot ottt LS =7 1sso1r
€Ly = 2N st601
opLy 56011
8L0 1907 ’ =BT
o S N\ g0L611
2 ) S
R o SISy
ES S<sissel
= /&QS_
08'621
<
=
] -
3
<
-5
o
b 3
09T'L < - .
AL I — b, — L
€LEL & 2 — ES —18L69
: 186, 8 & =
S6cL B o
oL g ey =
L £ = S
- 2 £
o 5 E ES
2 S &
& Q =3
T T T T
0z o1 0 L0 90 $0 0 €0 <0 1o 0
osuepunge souEpunqe

S22




v'C

Lo —— 00070~

0660

Lo w001

8¥T

e

9Tt

iPro

Ph

vy -

£9°C

Ju_)LJLJuIL __m. [

L
T
2.0

—02T7T

00'1

= 8697
b €59y

A

3.0

WSy
L09'%
€9y

N

699y

5.0

09T’L
S8E°L
P6EL
1o¥'L

u
5 SOv'L

= TIYL
9L

Iev'L

8.0

o] yt-0210 column 9-15_proton-1-4.jdf

08

oL

09

oS

(4

e

0T

o1 0
souepunqe

L g

X : parts per Million : Proton

|
T T T
1100 1000  90.0

T
120.0

yt-0210 column 9-15_Carbon-1-5 jdf

LA JL
T T T T T T
180.0 1700 1600 1500 1400 1300

200.0 190.0

=

T T T
T 61 8T L

T T

.91

T T T T T T
ST ¥1 €1 TI I'T 01

60 8

T T T T T ™
0 L0 90 S0 ¥0 £0 TO [0 0
douRpuUNqe

¥86°02
L osriz
0691z

£l
A
=L 000'LL
SIgLL

—606'L6

— €00°501
ThL'601

.M 681601
998601

we'sel
8SY'8TI
£ ¢L6'8C1
™\ €8L6T1
LLY9EL
- Y0T'6€1

2

= 1sserl
uA 065°€91
609°€p1
|/ 380991
serovl
65991

= 365°L9kn
TN\ 769'3918

X : parts per Million : Carb

S23



Ph

iPro

AcO” O

yt-0210 column?2 14-21_proton-1-5.jdf

X : parts per Million : Car

h‘ . @
[ — 0000 Fe
12602
o Joie
i NEZN
[ =— $9TST
o \998'sT
’ LhO'T 1F8
754 te @0
=~
w N ES
E
L8L1 .
NEE , ES
IM 2081 @
ST F& ——ss0z
— -
, 8 _15zee
— =616'%9
o }
FR €IL'SL
! /g0l
o W 000°LL
[ 099¢ ) R «Am;ﬁ
#89°€ e
. 869°€
: TLe o
g0t 95L°€ Es
(Lf PIL'E
8LLE o
0t F2 oIy ES )
< S —
< — & —oo
A — f_ —sssson
. 8997 JES _uson
T L ~ N
— = 669 °
YILy ES
N FS 8TLy = LLY'STI
o puid nN €LL8T1
L 6SL'Y M 6¥8°8T1
FR ™\ o862l
SIL9EL
3 fe —Zuren
2 Eg =7 ot
[o 3 ET =Lviewt
3 ] TIgopl
q = .%%w.oz
. k 806991
09T'L
9LE'L w °
08€'L % 3
o [t o _6vE991
La oL g o T zren
8ovL g ] R Teruig
‘M i arl o < - E
L = I
3 8Tl 8 4 3=
L = 9 g
wrL 3 £
Lo 8sy'L 8 3 2
< Aoy o 8 =
oLb'L m E
X 2
_ T T _ T m.< w T T T T T T T T T T T T
oy 0'e 0T 01 0 T 01T 60 80 L0 90 S0 %0 €0 O 10 0
Jouepunge aduepunge

S24




