Supporting Information

A Galactoside-Binding Protein Tricked into Binding
Unnatural Pyranose Derivatives: 3-Deoxy-3-Methylene
Gulosides Selectively Inhibit Galectin-1

Kumar Bhaskar Pal ', Mukul Mahanti !, Hakon Leffler 2 and Ulf J. Nilsson »*

S1



PeL”
8GL"
ESL:”
gLL”
L=
Z8L’
p8L”
L8L"
708"
TT8"
918"
8¢8-°
A%
Lv6"
056"

8EE"

LEE"

0cwv”
GER”
67 P°
A
e L
437
006~
0€g”

vLST
p09 -

STL”
ShL”
oGL”
o8L”"

Copy of NMR Spectra

—\ N -:’_j;
S ,’"y': -=__:_‘3
/| P
I
€ w'
e JVII"
e
g e = _______J
g T E
- _—
% -f)
b )
P\ _
A —— . S —
e e
oy —
r— ==::::9
. D
M
F— f
P, o
et Tee—e—a
Vi

ppm

OMe
OBn
12

S2

-0.5 ppm

0.0

4.0

4.5

5.0

5.5

6.0

6.5

7.0

80 15
|

3

™

9.0 8.5

9.5

10.0

'l

[

R
o)
<
ol

I
<
—
—




990°LS - o
TIS'L9+

€01°TLA\ =
LTEEL-\\ @)

868101 —

0TS'LTL
€P9'LTL |
66L°LTL |
0P0'8TT -\,
P9T8Tl —
vLT8TL -/
€6T'8TL/ £
T9¢e'9€1
10T LET//
L69'LET

99L°€0C——

200 1

S3

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

90

210



PER'E
SS8E\
898'€ -\
0L8'€ ~ 2\
LL'E——
S88'E~I
T68°€ //
$68°¢ -/
Lo6'€/
920y~
L20y
LTUY~
eIy —=
LTy~
9r1y /)
1ST4-//
91 -
(dha
0ey -
WeEr— -
S9ey -

6¥Sy
LSV~
6LSY —
09—

6£97—
899y —

ff

)

LLLY ——
108y ——

66 ——
ce0's ——

00T'S

POT'S —>=
60T~

809G
€196 —
819'¢

J

ppm

5.6 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.

.7

OBn
13

M

I

mll

-0.5 ppm

0.0

0.5

25

3.5
o
<
mw

s el

6.5

85

1.5 1.0

3.0 20

4.0

A
an

4.5
;

55

6.0

7.0

7.5

8.0

9.0

9.5

|

ol
(=)
o

L
3

(o]
(e}
—

o~
(=]
o

[s2)
<
—_—

20°ST



0L LTI

S8°LTI 4\_
96 LCl —r
€2°8C1
6T'8CI -/ .
9¢'8T1 -+ /f
S6'LET -
61'SET ]
9r'8€T
vTThl

S5

ppm

40

| | | | | | | | |
190 180 170 160 150 140 130 120 110 100

T
200




98K'T
YT\
86T~
YOST—
Ilngyf
L1sT/
625°T-

M,

OMe
OBn

14a

BnO
HO

0LSS
685°€ \
109'¢

819°¢ |
0£9°¢ |
€r9°€ |

L59'€
¥99°¢ r\\s\?
L99°€ |

e

led UUUJ .

JUM' !JU

3.8

o~
=
i
\:}‘
|
JIL J M‘ML—V

o
M

ppm

27 26 25

2.8

3.0 29

Bl

36 35 34 33 32

37

3.9

4.0

48 47 46 45 44 43 42 4.1

4.9

LSSV
98¢t J(
oy

20 15 10 05 00 -05 ppm

2.5

3.0

3.5

4.0

6.0 5.5 5.0 4.5

6.5

7.0

7.8

8.0

8.5

9.5

10.0

~ovsI



Oy —

Y101 ——

BnO OBn

OMe

OBn

14a

HO

S7

mw—l‘«mwmwmmwwmmmmm

ppm

10

100 90 80 70 60 50 40 30

110

180 170 160 150 140 130

190

200



0881
7681~
9€8'T -
69T %
Sv8'1—/
6v8'T {,/
€8T/

\\

eLOC——

Sl6Y ——
Lea—~—

TTTT

ppm

2.1 2.0 1

o2

ppm

4.3 4.2 4,1 4.0 3.9 3.8 3.7

5.0 4.9 4.8 4.7 4.6 4.5 4.4

9€8°
6€8"°
Sy8-
£€G68°
996"
TLG”
L8G"
c6S”
809°
g9
929"
0v9"
T89"
£99"°
699 °
689"
90L”
i
SELS
0GL"
918"
Ge8-
LEG®
L78”
¢l6”
816"
oveE"
GGeE”
LTS”
iy
1SS~
996"
€ELS”
88G"
96S°
879"
EL9”
S16°
LESG"
g9z’
78cC”
882"
rec”
€0€e”
LLE"
LITES
£ce”
gee’
EvE”
A%
gog”’
0LE"
gLE"
LilE”
68€"
z6¢€”
76€”

N0 O ) 09 4000 ) €000 M0y &) N0 O 0ordied vt

<

2 Bilel B el By B =i B Byl isise ] sitislr st spise

S8

()
=
O
s
- o
m OLC & ]
O AN 3
=
C) <
c
o
O }
3
—%—ﬁ
T_“s
]
_J

ppm

1.0 0.5 0.0 -05

1.5

95 9.0 8.5 8.0 735 7.0 6.5 6.0 5.5

10.0

— T
= S0'1
90°1

28!



0’901 ——

P8 LTI
86'LT1 -\
€0'8TI -\
€€'8TT ~\
LESTL —F
Ts'8Tl -~/
8S°8TI
Y8LEL— ]
80'8€1 -/
Sr'8El -/

S9

ppm

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

200



192C
1LTT\

SLET-\-
P8TT -\
68T~
T6CT—
96TT—
90€ET 7/
01£T//
6167/

1

R, J
90E°E )

0lge—= ——
171 {.g _/,/// L

giee j
|
jf

1

: |

|

656'€ )/ 3
: 1

wey—ry
cOv'y —— —_—

2.25 ppm

2.30

2,35

ppm

S10

| .J‘uq Jl'wnjm o

Rk

-0.5 ppm

159 1.0 0.5 0.0

20

T T
6.0 55 5.0 4.5 4.0 33 3.0

6.5

7.0

7.5

8.0

9.5

T
10.0

.\

~
)}
o

|

DO
| =X
—

—
]
—] —

WWSO
R <<=
oIS —l—



L6'E0T —

S11

ppm

60

I I I I I I I I
190 180 170 160 150 140 130 120 110 100 90

|
200




1991 -
899°1 —{\
eUYT A
089°T -\
6897\
€69'T
L6917
00L1 -/
SOL'T J/é«
LILT )
/

J/

S\,

TR

L't
8TL'T-

(0]
=
O
015
8 omo
Y
O
T
)

JUUUMJ W S

40 39

29 28 27 26 25 24 23 22 21 20 19 18 17 16 ppm

3.0

3.2

34 33

3.6 35

&

3.8

4.1

4.2

ppm

2.0 1.5 1.0 0.5 0.0

2:5

3.0

3.5

4.0

El

4.5

S12

e JLWJLUKLL

5.0

9:5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55

I
10.0

J

o
D
o

|

ﬁ
o
=)

|

)
ol
~
o

l\
o=
s s
Slei

|
o
5
(=]



96 LOT ——

HO

S13

ppm

T T T R R T T T TSl [SRaTchRNY
190 180 170 160 150 140 130 120 110 100

|
200




TOLT~_

QILT-_ -
ETLT~
74
9ELT—
LT
0sLT~ -
€9LT~

9lr——
91t/
LY/
6LTY // //E
L8T'F J//,’./
128 1)
9€T -
YTy -’I;/
65T

6607
625V~
095y~ -
TLS P~
685 ——
09—~
viov—/
6797

8LV ——
PI8Yy ——

f\ ;
ﬂ\m’ ﬂ'\ i \
A

,/‘\,/

\

/ "ftﬂUIULI’L_,ﬁf\ﬁ\__,M\-'U'\—w—J |

_____,_}VI\)'UUJI N"‘u‘\‘_jl‘l. uﬂ\ Jnl

—M— anMU J

ppm

ppm

2.0 1.5 1.0 0.5 0.0

2.5

3.0

3.5

4.0

8.5 8.0 k) 7.0 6.5 6.0 55 5.0 4.5

9.0

9.5

10.0

|

)
S
<

|

W

|\

~
=)

(a\]

|
g
(=)
—

2

J

/660
10°1
\66°0

;

|

~
<
o

:

[

N
o
<
—

}J
HE
~|—
—t

\



T9°LIT 4*
99°L1T ~ \
86°LIT \
20071 -
€LTTL~-
PP STl —
LLLTT
€8°LT1 Y /
v6'LT1 /)
€0°8T1 4'/'
6C°8T1 4
VAR Q.
6871 |
SO0ET |
et
SLIET J/@
Lo ZEIj’ /
6cTel | /
S6'LET - !
LTSET J||,
0€'8€ET J!f
18861 -

S15

LTI~ { g
ISTIT ~2 e =
SETIT—=7 — =
65111 3
? ol
T =
t
i
{
R
!
?
g %
o _ boLs
(e o : h
l
a ©O O Ve ]
(@) i
— g
i _2
2 o =
@, {
L ;
O ;
-
1( p—
§ 3
|
i 5
,2 —
PSLIT - }
8 LT~ _
LI —F —
99'L1T _F %
seLI—" T =
_————————
3
£ g —
0021 —— é’ - &
§ Q
=z g
CLTEr—— N -
[P
t 9
oo R j%
LLLEL i 8§
€8'LT1 -\ £
¥6'LTT \\L ;
€0'8T1 — — -
6T'8TL— 7 &
9v'8T1 -/ ;
68Tl F L
SO'0ET — T | T
erIel 3
SLTET— — L&
LOTEL =" —% -
66°7E1 i
g L

ppm

-10

iR | | T T
140 130 120 110 100

|
150

| | |
190 180 170

|
200

T
210



wdd

0ocl-

OIT-

001-

06~

08-

0L-

09-

0s- )7 0¢-

0c-

01~

¥9°C9-

] |

ugdo

9NO

0t4

S16



9€8”
LvS”
8G¢G”
69G°
186~

£52°
LS
z6c”
oce”
€0G°
TIG”
GES”
9Q¢-
809~
129"
cE9”
rvo -
LG9 "
699°
90L”
SGL,
ceL”
GEL
6L
PLO"
080"
L8O
160"
L60"
POT"
60T°
E9E"
c6¢€”
S9p°
96¥ "
918"
R A
reES”
1A
gG6g”
€LS”
G8G-
€09°
0GL"
08L”

™
=

J

A
o

fosoabi o)
e
[§

-

ikl o

(0 590 M .0 BRI 4.0 8840 U 5. S 4.2 B A 2.0 K 50
= A

»ﬂ“"‘w

2.6 ppm

2wl

BnO OBn

OMe

OBn

16

A

A

S17

LMLJLJMMﬂ

1

ppm

1071

1) P
sjﬁa
o IEa IR N sY

N
3

-W

\
vy
(=)
—

J)
|

O
—
o

:

S S—
1961



8L 10T ——
99'LTI 4
69°LTI -
PLLTT )
TYLTIAY
06'LTT |
6'LTT -
9081~
9¢°8T1 /)
A
0$'8T14
6€'8€T )/
€V'8€T
€8'8€T

BnO OBn

OMe

OBn

S18

"

i EabRaida | RARaREa d
160 150

170

200

ppm

130 120 110 100 90

140

180

190



95E T
1LET
LLET \\\
P8ET
06€T— 7
86€°T —//
SO¥'T J/
611°C -

"
/
T

2

SLE'E
96€°€ -
90v'€ 4\
Lave ﬂ\\
z0s'e -\
(472 Y \\‘k
99E |\ -
89°€ | .
1L\

¥89°€ %
689°€ “\k
L69°€
goLE—¢
TLe 7/
LILE /,/F
szLe )l
evL'e )
TsLe
89L'E
1507~
650" —=
Y90/
690 /////F
Loy /,//
9L0Y
180
6807 -
6Ty
6977 -
008 v~
9ISy —=
oSy —~
sy~
695t/
9LS
ShLYy—
SLLY ——

=

WW\M i

|

|

|

M JM‘ \M Y

30 29 28

26 25 24 23

2.7

32 3d

3.5 34 33

3.6

40 39 38

42 4.1

44 43

50 49 48 47 46 45

O OMe
OBn

o

-0.5 ppm

0.0

0.5

1.5 1.0

2.0

35

4.0

4.5

5.0

5.5

6.0

6.5

7.0

9.0 8.5 8.0

9.5

— 001

— €01

— 0I'C

_81'¢l



§9°6¢ —

SS8p——
oS-
§9'69 -
SOTLA\
€S°TLA\
Ov'eEL-\L
?oEL—X
69°€L—
96'7L /;f
178 9L J;,-";"I
9T LL
8¥'LLY

\r

1

8L°001 —

0% [T1.
16°LTT )
S6°LTL )
TO'8TI -
61°8T1
0s'8c1—/
A AR/
€5'8T1 - r
68'LET )
8T'8€T//
cegel

BnO OBn

OMe

OBn

17

o e

N3

S20

I
ppm

I T
120 110

|
130

140

|
150

|
170

180

|
190

|
200



T19T -
€297\
629~
9T —_
W9T—
8697~

5197

L0S'E ——
009'€ —\
TI9'E -\
17395 e
169°€ ﬂ\k
POL'E -\
91L'E \\
6TL'E~ N\
REL'E—=
9vL'¢ -/j;
YSLE/F
89L' €~ /i
98L'E /’/
€6L'E/
I8¢/

A

VA

I

|l

V)

l'\J\ ,/'J'M*v-l 1'1 l"U

”I\_,U}\\% D

ppm

She'L
Lza'zw\s
92T L
1€2 L
092°L-\|
062°Z -\
00€°Z-\}
S0e'L— %

—
e

LEL—
8ze’ L)
6ee°L -/
Zre L)
LYE'L 7
€se’L -
19g'L )
o€l
v8e'L |
88g'/ -
g6e'L
LOV'LJ%
Sy’
ary L]
L9v1 |
vog'zj
£25°L

==——— \.‘

S21

ppm

6.0 5.5 5.0 4.5 4.0 2.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

6.5

7.0

8.0

9.5

T
10.0

|

-W

L
—| <
p— | p—
o

|

o0
o
mr—i

|

\
z

I
=
—_—
—)

£

|
=
—
—

E



€T snﬂ.a
8S°0TI - b,
€€ 121 A
9¢"'ITI “\\\_
08°LTT-\
T6'LTT -\ ﬂ@t
S0'8TI -
01°8TI —
€C8CI - T
Te8Tl J};;;b,.’nf
16821 -"e
oo “.“.'$
£9°821 !
SroeT |
€5°0€1 J;'?
9LTEl Jllllel
P87TEl ',.ﬁ,'
o i
91°8€1 Jffl' i
61°8€1 Jlx'
9L 91
€091 Aj
LY 91/

OMe

OBn

S22

_.-..-.—_-_.U—*.-L—'JN ’.—JWWWMMWW W i o A AN MY




wdd 00¢- 08I~ 091- ovi- 0cl- 001- 08- 09- o~ 0T-
. I . _ . I , | . _ : 1 _ , 1 . _ : 1

SI

N=N

ugo
9NO

vLCIT-

S23



986'[ ——

97T -~
EIAAN
P6TT——
LOET—7"
ceeT

869°T .
VLOT
069T——~
SoLT

0TS¢ ~
LY9'E 1\\
LSYE - \
399 g —\\
L9 \
989°¢ \é

I0L° €~

TR
su.s/
9TLE
e
€66~

8€6'c—F
v/
iy

296’ Ej
896 E—/

Olry
(S \
19%%
161 } .
SOV —
TS ——
LESY—/F
LSS/
89St J/
VLS
68LY —
618 —

ppm

2.0

2.5

3.0

3.5

4.0

4.5

-0.5 ppm

0.0

0.5

4.0 3.5 3.0 2.5 2.0 13 1.0

4.5

5.0

55

8.5 8.0 75 7.0 6.5 6.0

9.0

9.5

SI'SI



61'TOT ——

89°LTI
TLLel |
VL'LTI |
S8LTI |
€6°LT1 -\
90821 .\
ST'8TT —
€€'8¢1 -~/
or'sTl
P8zl r
98T/
SO'8ET
6181 -/
Ly8ET

BnO OBn

(0]
=
OC =
m
© @\
Y
.4
(V]
T

S25

|
130

140

150

I

190

100

ppm

110

120

170 160

180

200



19€°T~
SLET

6LET-\\
8RET—
6£T—
10T/
Sor'T
61T

W\ ol

S
i)

S6C'S ——

\

;’\)'/\J\

50 49 48 47 46 45 44 43 42 41

24 ppm

2:5

40 39 38 37 36 35 34 33 32 ppm

52 5.1

54 53

-0.5 ppm

0.0

3.0

4.0

5.5

6.0

7.0

S26

8.0

8.5

9.5

10.0

0.5

1.0

1.5

2.0

25

35

4.5

5.0

6.5

75

9.0

z




€T°6€
LL'6E—
8595~
69\
60" ZLﬂ \
66° cLﬂ
6V €L\ \5
vS'EL-\|
oS \
¥8°9L .
or LL—--
8y LL~
89°001 -
08°901
90°L0T |
#9601 - H\
S860T -\
SLYIT- L
I8 PIT ) -
08'LTT+ -
T6'LTI
86°LTT -\
8I'8TI -~
8T8TL
zS'8Tl /)
GL'8TI J” [-
AN, [
1201 -]
T6'LET Jx i
€TRET 1
6£8€1 )/
9S°0%T - f r
LY0¥T '”
LYST/f
S0'C91
891 -/

“n( f rf“<

OMe

OBn

o ©O
O

@)
=
m

S27

100

200

ppm

80 70 60 50 40 30 20 10

90

180 170 160 150 140 130 120 110

190



YO ILI-

SN0

ugo

S28



(- ‘ JM@MUJL o

M

N
:
a

S29

il

ppm

9.5

10.0

L,
2
IS

—
N
—

-1

,’fl

J
[~
o~
—
—




YOI'6€ ——
YLI'CY ——

9PE9S —
PEE69
6I8'TLA\
09LTL\\
TOS'EL\-
9E6 €L~
6LLYL—
68T9L~"//
1w89L -/
8ST'LL/
9Ly LL

SLY 00T ——

L90'LTT
88L'LTI |
[16LTT
6£6'LT1 |
$90'8TT |
TISTL -\
LST'8T1 —%
1LY'STI Jj?/’-:’r
199'821 ///
16T/
865°TEl 4 /I
v LEL /)l
006°LET /]
L80°8€T -/
8TL6ET -

BnO OBn

OMe
OBn

21

ZL
O=U<=O

S30

ppm

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

200



g,
=
<
== <o
s)
S
<
4
|
:—_‘\ :
-
s
= 3 660
L2
[ o
|
:;J o STy
— I 1258

6.5

) L2160
= | B0
_ | Zsou

1 B2 \gee

R
0

f
o
7

8.0

9.0

9.5

T
10.0

S31



LOT'6€
189°6€ -\
Yaa 9sﬁ \_
€LT'69-
0S0° cw%
966’ c,Lm\ \
LIV qu"'
€0TYL - "{
OBLEL 5 \u..
6EL9L ‘*&
950" LL - “‘&
65T LL—X
YLE LL-]
TSLLL

L18°00T

1SL9TI )

888°LT1 5
9C6'LTI ml
560°8C1 |
€ET8TI \
€8T 8TI -
69€°8CT —

60t°8TI - ',
1€Y' 8CT - /;‘
S61'8TT - ,\,,
cCs8el Jff;
L66STI Jj'{.'l.“
LTY'8TI Jaf'l
689871 J..e

LTT'1E] Jf}

61T €T J'}H [
VL LET Jf'
990°8¢T -

191861/
6L9°991 -

e

.

OMe

OBn
22a

O

2.

o~
o

c

(a8)]

@)
@)
c
m

S32

Laad)

ppm




) S

Ot |
69vp -\l
poih | o
=
C <
a8]
) @) ("3
a8}
o) Q!
2 zT
- O=0.-0
=
oo
&
o

S33

-0.5 ppm

0.0

P01
vy
o

9.5 9.0

10.0



6001
0Ty —=
LO' Y~
SE9S -
9¢°69-\
L4\
oL ZLﬂ\\
SEEL |
8y'eL q\\.aH
9LVL - \\\u
66'SL-\ %
SL'9L - \
LOLL—F
LELL4]
6€LL

£L1001

8101 1

€207\

97021 - :; \

1£0T1 - L

78T \

164T1 .4

S6VTI j\;

1L°LTT Y

8L'LT1 ‘\\

P8'LTT -

T6'LET -\

10°8T1 —

12'8C1 -
9¢'8TI - /

'/

Tr'8el |
Ly'8T1 )
pS'8T1 |
09'821 /|
09621 J;' ’.Ia”
1621 )
SLLET | {
TI'8€l Jﬁ
€1'8€T |
8L°0ST
18°0S1 -
SYINE
88°0ST

Npe——

=u=.=.,\

)
=
Q c
o
C c) CD (. )
@)
Q i
@ o

S34

| |
130 120

140

|
150

160

|
170

180

190

100

200

ppm

110



0¢

001

0€1

[0°1-

S35



T85°C
vssz\
$09°C +
919'C
LT9T
8€9'C <,1
20€°E
LOE" eﬂﬁ
01€'E \
PIEE-|
81€°€ \3
LESE
OLL s\\&-
SBLE-\"
76\
Ph6 €f+
956°€ f
eL6'e /|
180/
L6177
0zT )
W vf/
cech qf
She't |
8SEY /H
69t
Pt
ISy
PITLA
VT Lﬂ \
CeTL—>
Wb L

Yov L—//
S8y L

— d_——:f::‘—‘:_——'———'—
PR

e
,_--—

OMe

S36

10.0

ppm

1.0 05 0.0

1.5

35 3.0 2.5 2.0
E

4.0

4.5
A
8

90 85 80 75 70 65 6.0 55 50

9.5

|

sk e &
=
55
— || N

U
£

—
<
—

:

I

p—
<
—

(

-\

vy
N
(o]

=

|



WI9r
LSE8Y -\
OLS 8-\
€8L°8Y .\
966'8F —
80C'6%—/”
6t )
SE€96y -
8€8°96 "
0679 —
0L8'S9—
LET'89 7
981'89/
or19L—

9L0'VOT
LEETIT )\
OLETIT A\ \
PIPTIT A
SSPTII -QL
T8T8IT
PTERTT ~\
09€' 811 — 7~
007’811/ _
88T 611 -f/,’_
wsTver -/
8¥8°9C1 —f’//jf
T IEl )
869'T€T //
8L6°TET

896091 —

PETIT ~
8ETIT ~\
7Tl —
YT

/
Wi
I

\

\\»wu"‘wvw"""\»v“-/.-

A\ AP I N DA NN 4

8TIT
TERIT 2
9E']TT —
Ob'8TT -

M7
I

1

STvCl ——

§8'9Cl ——

Priel —

Ml A g AN

{
—

P A NS A p PNt ey flmintod o v)ﬁﬁ,w.\-‘"_‘J
PRTP PRI,
.2 Al iy

ARy

LWW"\‘;1d"*’*»1f'A\4w'Vu\mpMvW5'.JuJ»LM}HMWMW{\WMW\J\‘M\M R

99°Cel ——
86'CEl ——

S37

|

\‘

\“\1‘1*\

i

!

%WWJ'

R
L)

| |
140 130 110

180

190

100

200

ppm

80 70

90

120

160 150

170



widd

orl-
L.

omﬁ-
siailics

omﬁ-
s lis

Ort1-
il

001-
il

06-
il

08-
_

0L-

Liy

09-
L.

0s-

AN I

0c-

0r-

01

81'¥9-

9NO

HO

Ho  OH

S38



ppm

€reT
ET-\ J
6VET—= F
1S€T— /f <
sseT/) N
1967/
€9¢T -/
stezd
Q) Ne}
= N
O
I
T o/ O en ©
@) N
2 o
/ °
(g8}
20€°€
90€°€ -
o1¢e -\\ faN|
pIEe W o
81|
TEEiE
10S°¢ 1 \E ———————
825°€ | : .
WS'E 1\' L
695°€ 1\\ ™
eLee-) )
g \\\ —
679°¢ \L 2D
o€ ] \% — o
$69°€ -\ :
b\ 2 5 o
999°'¢ — = =
VILE -
6EL°E ~>- —
/€~ o
LESE~\_ .
or8'E —= —_ ®
Sh8'e Jf =
0s8'€ % i
S68'e %ﬁ —
658/ o
798¢ )| <
vL8'E /{
6L8'E
vT6'E -
626°€ -
756°€ .
LE6'E ¥
86EY — ) B
LIvy— — -

S39

ppm

10

EEEEE e



80 V0T ——

S40




OMe

S41

_JUJ‘MLJ; R

Lol

ppm

100 95 9.0 8.5 8.0

10.5

-7

el
o)}
=)

) |

|

S
|
(=l
o —

|

:



00'6% ~ T
1T6v—)
wev-/ -
€96 /
v8'9S -~ ~
6LT9-
6€L9~/
00'89 ~
SLIGE ==

79'€01 ——
TIElT -
SEEIT -\
LTI~ -
00911 —
PrTel ~
T — =
ov'ect
P8IET ~
€6TEN—
10VEL 7
60'FET

TLLPT

SLLYT—"

we9l ——
r8S91 —

<-=

g

CECIT—
8LSTT—
00911 —

PhTTT
'TT —>

Ov'€TT —

PTET~
€6IET —
10PET —_
60'FEl —

Tl
SLLPT—

Tre9r ——

78'€91 ——

S42

160 155 150 145 140 135 130 125 120 ppm

165

I

110

120

I

130

I

| ..
180 160

I

190

200

ppm

90

100

140

150

170



L

A

|

L

)

L

L_A_,i

(O]
=
o
I
r 0710
o
@) - UWN
5
o=
ZT
L

S43

|

55

1

-0.5 ppm

0.0

0.5

4.0 3.5 3.0 2.5 2.0 135 1.0

4.5

5.0

8.5 8.0 7.5 7.0 6.5 6.0
I L)

9.0

9.5

10.0

53 g

g |

\

g

|
Sl 18

|

=
(=]

|
D
(o))
<



1T6h -7/
Er6r-//
vo'6r - /
ST
70'€9 "
$6'89—7
S1'69
9L —

9L'E0T -
95'901 -
£€8'901 —
LT601 ——
87601

PI'STL—7"
LUSIT

96°0€T ~__
90'TET

96T~
LOEYT —

c0'8ST ——

cee9T ——
TLS9T —

96061
90°1ET —

96'THT —__
LOERT —

20'8ST ——

cee9l ——
TLS9T —

el

S44

160 155 150 145 140 135 130 125 120 115

165

| NakRlaRIAl hiadeaissd T | | | T
180 170 160 150 140 130 120 110 100 90

|
190

|
200



Love £
SOL'E~/]
sTLE 47{
6TLE J//
6ELE

8YL'E i
v8LE-

cove |

OMe

Ho ,©OH

@)

P B

n=0

ppm

0.5

1.5 1.0

2.0

3.0

)|

~
<
—

2.5

|

4.5

L JUU ULJUUL )

5.5

6.0

6.5

7.0

L

8.5

9.0

9.5

I
10.0

S45

-7

D
o))
<

|

g

||

—
o
o

|
fole]
<
—

|

2

|

N\
—
o

\

[s2)
=]
(o]

|



LS8V -\ -
6L8Y ~\
006y — =
126y -/
erer -/ -
v9'6r -/
0895~ ~
9I'e9 " _
¥6'L9—7/
Sy'89-
99'SL

¢80l ——

00°8CT —_
8TOET —
99°cel —

89 [ ——

O oMe
OH

ZI
0=0=0

S46

ppm

P | | T T | K T | Al
200 190 180 170 160 150 140 130 120 110 100

|
210




ZT

A

25

I

S47

(AN |

-0.5 ppm

0.0

0.5

1.5 1.0

2.0

3.0

3.5

4.0

|

")—o-:
IS

5.5 5.0 4.5
| 2

6.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5

10.0

0’1

|

ol
—
(o]

N

|

J
=

V4

!

|
D
=}
ol

/l
v
<
—

~
(=]
o™

|



ZT

99°¢€0T ——

61°8T1
09°6T1 ——
Tl GE] ==
09°SEl —

LY OLT —

S48

ppm

|
10

T
20

I
50

60

K | | AN
140 130 120 110 100

w,
150

| il
180 170

190

|'
200

T
210



g
c o
OMe

II
s9vs1&
wye|
LLY'€ |
S8Pe |
86V'€ |

ppm

A

A

S49

__,JL_LdJ_J;JMlJ\AJM

J JML

9.5

10.0

;&
o

J)kl
REE

|
g

|

|

{
o
—
o

T

/
o)
ﬂl



)
=
@)
il
r Q° =
@
€9°€01 —— % ,ZI
LETTT O= D-\_ 9
TWITI -\ o
8P TTl —\ C_C)
€S 1TT
9T'9T1 —7 o
629T1 -~ ~
68°0€1
VTS ——

S50

ppm

| |
20 10

I
30

40

| ik I N x x &l
170 160 150 140 130 120 110 100

|
180

190




001

0€1

H Oud
8 N. I Oud

HO 1
3INO

Ho  OH

LOO'T —

S51



TrL'l
ALy
STET-
1662
PreT \
067'¢
6sr°e
J' |

0£T'L \\\Hﬁ,

SET' L\
A\

S52

-0.5 ppm

0.0

0.5

8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

8.5

9.5

10.0

L60

I\
[T}
<
ol




Y€ —

9z'8e1 -/
SE8er

06'691 ——

S53

l‘l HJ

100

110

ppm

80 70 60 50 40 30 20 10

90

200 190 180 170 160 150 140 130 120

210



L

S54

ppm

0.0

0.5

2.0 1.5 1.0

2.5

3.0

5.0 4.5 4.0 3.5

5.5

6.5

75

8.0

9.0

T
10.0

T
10.5

=T6T
°e9

:

[

A\
[sel k=)
S|a
— =

p—

| 8



LY'1T1 4.&
ELYTI i)
9LYTT |
89'LT1 —‘\\‘*k
08'LT1 | \
98'LT1 -\
KATAEN Y
98Tl —

A
/

¥Z'€9T -
LT 91

OMe

OBn

22¢

Z L

S55

100

ppm

80 70 60 50 40 30 20 10

90

200 190 180 170 160 150 140 130 120 110

210



JUJUll"mM

.

l

o

S56

ppm

L5 1.0 0.5 0.0

2.0

3.0

3.5

4.0

|

4.5

5.0

55

6.0

6.5

7.5

8.0

8.5

9.0

95

10.0

~ 860

|

—
<
<

2

/Jl‘
8

|

f

\
o
D
=}

— 61
LT
9191



Or'6€
766§ —>-
Tw9s
vT'69 1"-.\
60°TLA\
L6'TLA| \
SI'EL w"."¢
€Y' €L~ \*'a.
6[ VL—\\\HI
oLt \\%\L
LL9L~ 4&
60°LL~.
6T LL—
1t LL- /
SLLL

69001 +

TTHIT 4\

97811 qwﬁ
81°021 ﬁ'f,
66121\
70Tl 4”
SLSTI\|

12221\
6L LTI\

\\‘

96°LTT -\
61°8T1 —
TSI - ,,&
zesTl /.?.
€r'8Tl ,,,q
98Tl |
99'8T1 ;f.#
86'61 - .,.f¢
90°0€1 | .*
LY9ET m"#
esog1 |
89'LET Jf/ 1
86°LE1 J i
P18l J,i\\
€191/ -“
68°€91 -/ N
591 -/
9F'S91 -/

(0]

=

OC
c @
5 o]0
@)
Q ZT
e

L

S57

il

ppm

| | | |
140 130 120 110 100

|
150

T | Al
190 180 170

|
200




A

JJ_[\MLJJJK .

S58

-0.5 ppm

0.0

6.5

7.0

9.5 9.0 8.5 8.0 7.5

10.0

860

—
N
vy

N
—

)

2

—
D
—

)

\
~
(=)
<

[

—
2,
o~
—




8G"6E
196§ —

TS
€669
81T~
TTEL\\
€S°EL \\:\L
TrrL -\

|
8TRTI I\
€€'8TI ﬂ\

s8I - V
EQSZI~
CC8CI -

9L°8T1 - ;/’f
60°621 /|

LI'6T1 f/
0€°0€1 Ju{

€€0€I—/!
eLzel
€8°El )
8'LEl Jfl
€T'8El ;
7T8el -
6T€91 1
99'591 -/
81691 -/

BnO OBn

OMe

OBn

i

v

S59

|

170

100

200

ppm

80 70 60 50 40 30 20 10

90

150 140 130 120 110

160

180

190

210



OBn

A

S60

ppm

2.0 1.5 1.0 0.5 0.0

2:5

3.0

3:5

6.0 5.5 5.0 4.5 4.0

7.5 7.0 6.5

8.0

8.5

9.5

10.0

—9¢'¢
=%

L6

LTS

Yoy
<
o

|

l\
o
(<]
(]

J
D
\n
o
—

|



LT66
10°0% -\\
0595 \
8769
0£TLA
SO'EL \
9¢'¢L ‘||'||
6T L \\
8'SL \ﬂ
v8'9A'
9T'LLA|
YL
AR T \\
£6°001
LETIT &
SHITT 1.\
€S TT1
65111
ST+
9911
TLYTT
QLTI - \
C&LTT -\
0671 !

1°8T1 q\‘\
LT8TT |
6T'8T1 \‘%
L8zl -\

#$'8C1 \\.
19821

6L°8CT1 — 4
61°0€1 ~ /ﬁ[
Sz0€1 /)|

6201/ |
9€0€1 - ,-Z[
|

—

_~—-:—"~::PJ~_P

69'LET /]
16'LET )
8I'8€l Jﬂ/
£ror1 |
650V i

1

9L 6+ |
€125 lf
91°ZST |
€TTST
92'TST
69°€9T -

OMe

OBn

22f

ZT

Wl

L

S61

ppm




wdd o1z- 00T 061~ 081~ OLT- 091~ 0SI- oFl- 0cl- OI1- 001~ 06- 08~ 0L- 09-
1 1 | | 1 1 1 | 1 1 1 | 1 1 1
T %
Jo¢o ¢
4
§
ugo 1 d
<]
oS
—ge

€L'SCI-

LY SST-

9SS~

0ccel
v1cel

¥

S62



OBn

BnO

OMe

OBn

S63

ppm

9.5

I
10.0

-1

=)
o
el

|
g}
—
—

el

.j

2

)

L\
o
o
~

)

|
D
R
o0




S64

160

|
170

180

100

200

ppm

80 70 60 50 40 30 20 10

90

140 130 120 110

150

190



LT091-
€T091-
¥T091-
12091~
0T091-
81°091-
L1091~
Y1091~
<091~
11091~
LLTIST-
cLIST-
99'161-
£90r1-
oovl-
19°0v1-
8S°OVI-
LSOV~
9 0OvI-
SSovi-

TR N =

BnO OBn

OMe

OBn

oS E

= I F 22g

S65

Y

T T T T
-180 -190 -200 -210 ppm

T
-170

T
-160




ppm

0.0

0.5

1.5 1.0

2.0

001

2.5

MeO

3.0

|

©
—
<

33

)

~
)
o

e
!

-2 6CS
—¥0'1
= —00'1
i
[
wy
Lo
O
wy
NS
) g !
— o —96'1
——— = eI
— 60'L1
) feT
~
=
o0
98T'L —%
67 L 0
867'L o
YOE'L
80€'L L2
91¢’L
WL
STE L Lo
9zE' L
gL s
veEE'L S
8EE'L -
L¥E L

S66



91'SS —
759
0v'69 -,
ETTLA\
80'ELA\\
BSRL -\
8T'PL —=
6L'SL—
v89L—]
91'LL~ ,f;'!
8t LLf
€9'LL-

E

i |

N

26001 —_
SETIT
CLLTT
9E8TT -\
LLLTI\ "
L8'LTT~) \
L6'LTT
AR
0821 -\
€8T —7
15821 /)
oL8TL -/ /-
sr6zt /I
€8'6ET /)
p8'LET /]
91'8€T -/
LTt

i
/

8651 ——

9L'99T ——

MeO

S67

ppm

| | T SRR easRia! SR | |
190 180 170 160 150 140 130 120 110

|
200




S68

) JVML AHJMM e 0

ppm

0.0

1.0 0.5

1.5

2.0

9.5

10.0

(o0
2|
i

Il



SSIC—

61°6€—__
Ly6E—

7696~
w69
PL'TLA\
TUEL \‘:\Q;\
A R\
STYL «.\\};
€6'SL—=
v8'9L /)
91'LL /{/
8¥'LL J;/
8LLL

L6001 ~
889T1 - "\
OLLTL

L8LTT |

96'L21 \ﬂ\\
ST8TI
€eeTT -\
SETARN
16821~
TS —F
TLsel ,f/[”
91621 J// .
sTeel)ff
8201 -/ ff
gt
68'LET ~"}-,f/
TTsel |
0€'8€ET -
LS'THT

6L991 ——

IJ -

i
80

S69

ppm

'|'
90

| | | | | | | |
200 190 180 170 160 150 140 130 120 110

|
210




-0.5 ppm

OMe
OBn
1.0 05 00

223

ZxI

Resg o N
—
13

2.0

OMe

e
2.5
[
N
S

MeO

3.0

3.5
<3
a
o

-U_JJ"UL
e
|
3

2

55

— 680

681

—£60

6.5
)

Ll

7.0

€61

8.0

9.0

9.5

|
10.0

S70



T8 LTI |
16'LT1-\
$6'LTT ~
€1'8TL—77
6£'8T1 ~;i-/
vS'8Tl
o1
LLLET )
vO'8ET -/
81°8€T

8L'091 ——

L6991 —

MeO

223

OMe

vt

_—|

S71

ppm

™ | | | | W | | |
190 180 170 160 150 140 130 120 110

|
200




ppm

O OMe
OBn
|
05 00

BnO OBn
N
H
22k
|
1.0

L5

2.0

= [ 00T
[ N E—

F3C
3.0

— e
e [SES
— g
T < 00T
— - -2 orS

55 50
’)

6.0

6.5

7.0

8.0
\oj
S
=]

JJ\JLLJU %dk
I

9.0

9.5

|
10.0

S72



156 - 5
7566 | o
wos T.'s
€769 |
o1'TLA) |
96'ZL |
SP'ELA |
STLAf|
99'91“1'5 |
PL'OL
SO'LL| j '
LELLA

89'LL |
89°001 |
LeTel |
A JH *.

—_—— ———

F3C

SSrTI | =
80°GT1 \
L6'9TT

LYYTl ﬂ
ISVl Jfl

[0°SET J'
S9'LET

SLLET j
S6'LET

S73

ppm

| | | |
130 120 110 100

140

|
150

™ |
190 180 170

I
200




wdd 0CI- Or1- 001- 06- 08- 0L- 09- 0¢- 0v- 0¢- 0¢- 0r- 0
....... Bouoyroppcopnys b copey oppcopdiopop copny opa e coparcoen e coenr gopercoe i opercoeny gope Mooy goveycopes Iy copesgopey--copdftgmpey--copesyopey Mg yopey--copes Sy copes oy -condfympey oy oy praey ooy My ooy prae

ACC
H

ugo
SN0 o

Ot 4

69°C9-

S74



S75

-0.5 ppm

0.0

0.5

9.5 9.0 8.5 8.0 %) 7.0 6.5 6.0 5:5 5.0 4.5 4.0 3.5 3.0 2:5 2.0 1.5 1.0

10.0

—_ 101




9r'LL)
8¥'LL/
€6'LL
06°001 -
ST'LTL N\
VTLTI
LE LTI )
9L LT1 |

678217
£5°821 )/

w621 [
98'LET
61'8€1 )
LTset
9T0r1 -/
v6ep]
LY'991 —

S76

-

e

ppm

10

70 60 50 40 30

80

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

210



A

S77

BRI

-0.5 ppm

2.0 1.5 1.0 0.5 0.0

2:5

3.0

4.0 35

8.5 8.0 ; ~5 7 .0 6.5 6.0 5.5 5.0 4.5
-’ j .’
pry vy

9.0

9.5

10.0

i

|



STIT—
§9°6€
T6vh-)
96'9% |\
LULb~\) -
8E'LY ||

09 Ly -\

|

18'Ly—F
88'Ly /)

T0'8y/| /
vosy//
ov'sS//

w9 [/
60°L9-/
LY/

ShvL-

OMe

Wl —

6I'CLT —

S78

ppm

i | N | |
140 130 120 110 100

I
150

| i dl
190 180 170

|
200




OMe

S79

/

-0.5 ppm

0.0

9.5

|
10.0

<
—_
o

|

| L
]
i

|

o

1
<
'_‘j

|
—_
<
—_

i

)
=



99'¢0l ——

OT'LIT~
EELIT -\
98°€Tl - -
66'€T1 -\
L9'ST —_~
oL'sTr
9 TEN ——
8SIE1 -
LUYEL -/
9T el

81091 ——
99'791. ——
SL'9IT ——

OMe

{ g
! [=5
POTLIT —— —
EECLIT — =
i
| L=
i —
{
N
i =
{
j
{
= [ s
r > ST
= {
|
i F8
|
k1
)
L 9
3
{
!
L8
658°€TT —_ <
766'€CT — = S
)
i
§ Te)
{ !
;
999°$T1 —__ R
10L'sTl— T 1 [e
{ a
{
f
{ e
{ =
:
I
i S
;
!
L oLg
( p—
1
{
{ o
i e
!
-
1 e
8SSTET — i
18S'TE1— —
: o~
! =
!
:
1 o
P e
|
!
{ <+
A - s sl >
09T el — S
i
b
} v
! o
i

S80

200

ppm

20 10

30

180 170 160 150 140 130 120 110 100 90 80 70 60 50

190



wdd

00z~ 061- 081~ OLI- 091~ 0OSI- OpI- ©OEl- 0O~ OIl- 00~ 06 0% OL 09 0S O  0¢ 0T Ol
1 1 | | | 1 1 1 | 1 | | 1 1 | | | 1 | 1
H
N
HO 5 i
SN0
O

L9OIT-

S81



66L)
€IS’ L
1€S°L
cec L
Ws'L
SSS'L
65S°L
S9¢°L
0z9'L-
€T9'L
LT9'L
0v9'L

S82

()
=
(2,
i
e = :
~ )
Z L
@)
—_—
L _
o
S
—-é'
J
j
—
i

ppm

3.0 2.5 2.0 1.5 1.0 0.5 0.0

3.5
L

|
ﬂ
e
ci

6.0 5.5 5.0 4.5 4.0

6.5

7.0

25

)

:

9.5 9.0 8.5 8.0

10.0

ﬂ
—
on

(rj
y—
ci

o0

.r

]
ola
—led

-
ol

—
<
—

L)
0
(=]
o

{

’,



79 €0l ——

I8 T,
0ESTT
TE6IT
€S611—
20'VTT —-
YOvTT

€STET —
191€1

96'LET —
T0°8€1

68791 —
EECOT——
$8'89T —

16991

'

|l |
0, 3
BRI e _
OCSIT-— ——-} - 3
. ’*
[s 0} E
— v
ZE6IT — ¢ :
€S6IT — 1 o
— N 3
v
1
§ S r
—ex3 =
S :
E
0Pel i | o 3
YOVl — “E o 1
e
e ;
§ 3
F
i ©
— N
z — 1
g - o E
— 3
€STET ~_ 4 ~
19761 — H - & 1
H
Pz i
j— m 2
5 - ‘
% © i
P |
i
__=€
96°LET § | @ J
7081 — § — 35
(@] - 4
X 5’: < _ 3
r QfP° E = E
(@) ~ =
o = [ oot '
T z >
zZ 1
O % £ 3
> o
g 5
0 3
/\_/ - E
4 | I 1
b i
88891 —_ —_—
16891 — =
5 = ;
.7\.) | m :
g © ;
::‘) L
3
b

S&3

I

110

| | |
140 130 120

150

I

200

ppm

90

100

180 170 160

190



S84

-0.5 ppm

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0

J

4.5

5.0

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55

10.0

g

?\

v
k=
o

L

) I
LR
il

EE

\
g

f



OMe

Te

Ho ,©OH

NH

6LLE~

179\

9¢ ; 8t —"\\'-. L
LS 8P\

6L'8r -\

ppm

30 20 10

40

006y — =

16t/

Eveh-/ 0€91T
Z‘;_gz L TSIl ——
p1e9—"

€989 —7

$6'89 -

P6'SL——

99°¢01 ——

0£91T —_
6911 —

9L'OET
SROET
P61ET—7
LETET

L6VOT —
SYL9T —
LT691 —

9L0ET
$80E1 —

P6TET —
LETEL—

S85

50

v -

I|LJ

117 ppm
60

118
70

80

119

120
90

121

100

126 125 124 123 122
140 130 120 110

iy R A A S g S A A Ao

127
150

160

128

129
[
170

130

180

‘l.'
! N

|
131

190

A
T VRS NSIOLJ) S O ROSIS

132

200



wdd

00¢-
1

061-
1

081~
1

oLl-
1

091~
1

0SI-
1

ovl-
1

ocl-
1

ocl-
L

o1t~
1

001-
1

06~
1

08~ 0L~

| |

09-
1

0s-
1

or-
1

0g¢-
1

0c-

o1~
L

€09l 1-

9NO

9L

ZT

HO

S86



O OMe
OH

Ho ,OH

ZT

7t

€65°L
$09°L -
129°L “5\;
STOL—77
oL
€59'L

S&7

A L.MM. } ,

L

75

-0.5 ppm

2.0 1.5 1.0 0.5 0.0

2.5

6.0 55 5.0 4.5 4.0 3.5 3.0

6.5

7.0

8.5 8.0

9.0

9.5

10.0

—9I'S

L
—
| 9
—

|

s s



S9°€01T
POETT |
OT°€lT \\
ICEET ~ \‘Q‘
LTETT |

86 TET -\

oozeln}

sozew\
SO'ZEI - x
or Zﬁlw

A |
TrTel “\\K
PITET -\
91'ZET —
8S I#1 \
ELTHT -\
68 TP —
crvpl — /'
LTY1 -/
A d ,[
P6'0ST - ff
86°0ST /|
PO'IST '/h
80'1ST - ;;
erest i f
9t'€SI Ja, .
€5°€ST J/
LS'EST ]
L9991 J

o)
=
@)
T
- ©O O
O
O
T I ~
Pz
@)
L
L
8611 - = g
00°TET -, E &
€OZ€Ia\,, =
S0TEL -\, = o
01Zer— — 2
trest )
y1Z€1 <
1'2e1 7
91'ze 3
3 [
£ &
2
=
% (22}
= i)
=
% g
8CTHT }
i e
€L TP —= = Q
68191 = =
Trbi~ § <
LTHP] —= = z,
Tl — o
=
O
§ g
£ | w
P
=
g o
V6 0ST - E
86'0ST =
POTST—7 — =
80°TST ZF |8
E7'EST §
OPEST .
€SEST—7 ? >
LS'EST 3 =
O
wy
= 7

S88

I

ppm

T | i LeRsazedan B | | T T
180 170 160 150 140 130 120 110 100

|.
190

|
200



¢81- 081~ SL1- OLI- §91- 091- &S1- OSI- spl-  OFl- S€I- 0€l- <S¢I- 0cl- SI1-  OIt-  S0I- 001-  S6°
1 L L 1 L 1 1 L 1 1 L 1 1 L 1 L L 1 L

wdd 00Z- S61-  061-
| 1 | |

PI'6ST-
80'6S51-
0’651~
9L’ SEl
ILgel

S89



- &
0z€'T &
995'&\ )
HET- N\ i
6T —= £k
65T~/ X s
89€C// E o
78€'T :
Ewvy
=
r o
o
E (o}
=
r o
*
F o
o
F o
o
r o
o -
01¢’e l\ L & ?
PIEE T .
8TE'E -\ :
£€5°€ - \! T
wyey E———————— N
vT9'e \ N ]
L£9€ - | < .
6v9°€ | « A
699'5\ g
$99'¢ | -0
V89€\\ . ! ;
00L'€ || i B
\ > o 3
= o)
3 En
3 fe T
= T QfF°
s B ® O
20 o
w— ®)
—=_ Lo I =L
= o (@)
3
- 2
S w w
B .
- o
- <
o
E <
E s
oy ﬁ -
8syy —— .
.

S90

ppm

4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

4.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 35 5.0

10.0



LSOLE —

96T ——

168°9¢ —

€51°€9 ——
0S€'89 —
90589 —

9L SL——

Y29 e0l ——

019°LET ——
eSIovl —
LY6'evl ——
8OVl ——

eL8'6S] ——

Q
=
(@)
s
T OLOC
O =Y §
(ID ZIl\
O (I
LL L
w W

S91

110

| l ' '
130

170

180

et

200

90

100

120

140

150

160

190



O OMe

=L
©)

=)

B

o

o >~
= zT

@) L

€6 SS1-

1285
0g'sCI-
6C'SSI-
VT SClL-
06’¢y1-

S

88 EVI-
S8evl-
€8'erl-

68°€91- w WL
88°€91-

98°¢91- L (TN
$8°€91-

€8°€91-

08°€91-

8L €91~

9L°€91-

SLE9T-

S92

ppm

-210

-200

-190

-180

-170

-160

-150

-140

-130

-120

-110

-100



[
-
O
=T
0/ O
D~
Zi
O
—~=
(@)
o)
=
]
‘:;

w2

S93

-0.5 ppm

2.0 L5 1.0 0.5 0.0

2.5

3.0

3.5
L
i
=

9.5 9.0 8.5 8.0 7:5 7.0 6.5 6.0 ) 5.0 4.5 4.0

10.0

-7

[s2]
=}
—

|

o
‘O\‘]
o

Ly
ER
vy ol

o
=
—

g



€9 €0l —

9G €Il ——
8V 8TT —
STOCl —

69°0€T ——
96'9¢] ——

0g' 191 ——

STOLT ——

O oMe
OH

a2

MeO

7h

S94

160

200

ppm

140 130 120 110 100 90 80 70 60 50 40 30 20 10

180 170 150

190

210



(0]
=
o
T
- 0710
(@) © p( ‘
2 ZT
o
i
B
—
—_—
9p6'c J\/
996'4’”
096°¢
1917’17j
6L
L98Y
9TL—7 e
8TLS ]
T69°L—7 —
A0y

S95

-0.5 ppm

2.0 1.5 1.0 0.5 0.0

{

<

<t

3.0

ﬂ
—
!

jl\
ci

35

oC

I
S
o™

25

| |

4.0
21

—

—
<

1

6.0 55 5.0 4.5

6.5

7.0

(=}

7.5
AN
s g

|

8.0

8.5

9.5

10.0




Ov'1C—

ILLE
€7oP-\
9E'8Y |\
LS'8Y-\|
8L'8F -\
00'67 — &
16V~
wer/ -
v9'6t -/
6895/ /-
S1'€9~ -
9989/
6689~
L6'SL

SOE0l —

€C8CT ~_

SLOET——
oLTer—"

reEvE —

oLl —

OMe

Ho ©OH

OH

i

ZT

S96

m.....J.....uMWW

ppm

40 30 20 10

50

190 180 170 160 150 140 130 120 110 100 90 80 70

200



MeO

OMe

=

S97

ut_M ,.\

I

7.0

ppm

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
L.

5

ol

4.0

4.5

5.0

5.5

6.0

6.5

9.5 9.0 8.5 8.0 75

10.0

o
=

—
3
el

JAILLL
==
— NI ™

-

g T



vo'6v -/
86'SS// -
v895-/
v1'€97 [
¥9'89-// -
86’89/
S6'SL

S9'€0T
1S'P01 —
€1'901

09°LET —

SY'I91 —

SIT'OLT —

OMe

OH

ZL

MeO

7]

OMe

S98

PO

ppm




OMe

FsC

S99

JLLM«J N

1

ppm

10

.7

N
=)}
(=)

|

01
=
e}

s

J
¢
f=]ka]

||
~
(=)
e

e

|

2
a
=



E8°Le
E79r- \
9¢'8p -\
LS8\
6L'8Y x,\\\\'-
006 —=
126v—)
6y
9'6¥ —{/
896/
01'€9
LS'89—7
68'89
68'SL——

99'€01
00¥Cl ~
80°STI -
ersel |
91'sTI ﬁ\y&
0T'STI |
OL'9TI -\
01'62I -\\;%t
PT6TT -\
LT'6TT —>
12621 /f
Y90ET //f
0S'1€1 —'j,(é?;
T8'IET —“/
68°T€I ~//
ST'TEl ;/
Ly'Tel
79'9€T

99'891 ——

Ho ,©OH

OMe

5]
0/ 0O
T >
=z
O
O
™
L
—
z =
% Q
{ 0l
00+l —— —
2
:
80°STL 3 0
TI'SEl 3 S |
9ISl —~ R
0z'sT1 - £
<,_}
=4 ©
% N
’2 —
0L'9Tl —— —;;{ " ]
: 3
3
3
5
<
k3 [o'0)
§ N —
(:\ — N
01621 -, z o ~
PI'6TL - N
LI'6TL — 7~ D
176z~ s
76Tl 3
2
b o
% ™
{» —
%
$9°0€1 ——f E
P of o =
% o™
{\ —
0S' 1€l —— -{
T8TEl — e N
68'T€1 — —n 3,
ST'ZEl — — —
LTEl — <,

S100

ppm

T | | T T | | | T
180 170 160 150 140 130 120 110 100

|.
190

|
200



€8'LE~
EVOr - \_
9¢'8¥ -\

16y ;
erer//

vo6v- /
$8'95 -/ o
09— =
1589 S
6889
68°SL——

HO OH
N
H
7k
WEFPRSUPPRSEBYINS U SOWOR) I ey

99°€01 ——

80°STT -
TI'STl A
9I'STI -\
0T'STT -\
oreTl - -
PI'6TT —

LI'6CL -7 =
17671/

¥9°0€1 7/ /

68'1e1//

¥9'9¢1 -/

F3C

99891 ——

S101

ppm

| i K & N T | d
180 170 160 150 140 130 120 110 100

|
190

I
200



OMe

7K

ZT

Y-

S102

A




696°€ /|
816 J/ [
¥86'€-/ _
08t'F ij /
g6t/ /
998"t/
€5E'L
95¢°L
65€'L -
69L
CLETA
08€'L “\
06€'L \
€6€'L |
96€°L |
6EF'L 1\
v L\

S103

0.5 ppm

1.5 1.0 0.5 0.0

2.0

3.0 25

-

85 5.0 4.5 4.0
|
gl
— o

6.0

6.5

7.0

8.0 Z5
2|
:

9.0 85

95

10.0

8

|

L
2
(2]

E

g

{

2

¢

J

=N
N
—

&l



O OMe
OH

71

ZT

L9EOT —— Q

Ho OH

LO'STI ~
11°8T1 -\
88T — -
60°6TL —/
T0'0E1 -~ ~
TTYEL ~
TVl —

LSyl ——

€IoLT —

S104

100

ppm

80 70 60 50 40 30 20 10

90

190 180 170 160 150 140 130 120 110

200



L30T —_
01T T—"

TEE
068~
006°€ -\
LO6'S —=
0z6'c—7
9€6'¢
PLOY
P69y~
€60°S
201§ -\
EIrs—=
s -
sces—]
Ly
96€:c /

¢

09T’ L —

—de

VI

OMe
OAc
25

Ho ,©OH
AcO

S105

" )lk_,—-L_)

n

poT—.

ppm

1.5 1.0 0.5 0.0

2.0

| L

9.5 9.0 8.5 8.0 25 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5

10.0

<
(=)
ol

P

o
N
o




607~
86'0C

L89S —
LL'TI9~

P89~
€9'0L —
ot €L~
¥8'9L—
orLL-/
8¥'LLS

[ (1

Ll

7666 ——

98°691 —__
00'0LL —

Ho ,OH

OMe

OAc
25

AcO

S106

A

ppm

| | | T T T | | T
180 170 160 150 140 130 120 110 100 90

|
190

T
200




19S°€~__
TT9°€
0£9°€~\
£79°E-
1§96~
TILE
vTLE \\\
TPLE~\L
TSLE-\
ESLE
6L €~
08L€~
66L°€-/f
T08'€/)/
608°¢
118'€-/
€96°€
$96°¢ -\

SLEE-\
086'€ -
¥86°'€— 7
€66°€/
966'¢/ -
60V~
810t/
LSOy

S8SY——
909V ——

470 4.65 4.60 455 450 445

3.90

4.10 405 4.00

4.30 4.25

440 435

ppm

3.60

3.70  3.65

385 380 3.75

3.95

420 4.15

ol

Ho OH

S107

OMe

OH

HO

ppm

9.5

|
10.0




60695 — .
1S6'09 —
686°'L9
16769 —
00 1L~
SLL'EL~

OMe

=
0710 &

LSY' 101 —

HO

L

O
O
L

S108

ppm

B | N R
140 130 120 110 100

|
150

[ T
180 170

|
190

200



OBz

BzO

OMe

OBz
29

S109

JhJUNL il

10.0

ppm

0.0

0.5

2.0 1.5 1.0

2.5

3.0

3.5

4.0

4.5

-W

@D
(=}
—

8.5 8.0 75 7.0 6.5 6.0 55 5.0

9.0

9.5

(s
o
(3]

|

.,_
5
2]

o
8
=

|

L
N
(=]
—

)

(]
<
o~

-(

©
o
©

|
|

o
o
«

-
||

[}
=
o

©
T4
<




900°LS -
$80°09- -
SEVT9 - -
96%°69 -
LOT'OL
€1€0L—"
8E8'9L—7
LST'LL/
SLy'LLY

L6S 66—

CI¥'8CT 4
1€S°8TT |
9%9'8TI - |
889°8CT -\|
8L6'8CTL -\
205621~

LS9°6T1
086'6T1 -/
120°0€1 /)
sreeet )
T85°€€T
9€8°€€T -

-

1S1°S91 -
STESIT
996'S91

|| —) ;_Jl

v &S = 5‘
O
o
® L o
O E
N
m
—

S110

100

ppm

80 70 60 50 40 30 20 10

90

190 180 170 160 150 140 130 120 110

200



R96'T ——

BzO OBz

OMe

OBz
30

S111

-0.5 ppm

3.5 3.0 2:5 2.0 1.5 1.0 0.5 0.0

I\
m]
N
o

4.0

4.5

9.5

10.0

\

el
(o}

’.

5 |

)

|

\
O
—
O

.7'

o~
(g
o

) |

\
Q
3
<




OMe
OBz
30

908 —
LOLS —

1€€9 —
9T'0L~
99°TL -\

e

90°CL—

V9L —
orLL—
8¥'LL~

ST66 —

05821
L9'8TT -
69'8T1 -\
08'6T1 —
16671 —
€108~
creel ~’,,;;f
vSeel
oL'€eT

V réf

1€'691
€6'S91 —=
LT~

S112

200

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190



8
[=%
[
o
v
=
B
i [
L
[ o
- o
)
o™
Lo
o
3 L
e o Tk
[ 2
= <
(o)
g 0
o
N =
N e H e - IT¥
O % % 60T
vy e e
3 o — [ 50T
o -
S— [ g €01
g B
—_— o OO.I
F o
~
— 801,
= _: :@
—} - 01'¢
J = /90°C
= i = P0G
) ~60T
)
o0
Lo
lo))
[ »n
N
=}
=

S113



TPl ~
0Ty —
PO 1T~
LLTE =
€067 —
68°1€—

SEor—

P89S~
0v'09- -
O P9 -
W89 -
ss'IL—(‘---
LETL—>
8L9L—
60°LL—] /
0€'LL/
wLL/

SH'66 -
S6'9TT - -
cZ 8CTI |
€8Tl 1'\'
LS 8T1 ﬂu..
65°8TT -\l
YL 8T - \\"*'
€1°6T1 -
19°6CI - \
99°6T1
98°6T1 /|
00°0€T /|
CLIET J,,
€OECT Jﬂa‘
TLEET ]
8LEET J;
s et
87 S9T
027991 — f
¥8°991 -/
T LT/

‘/r&e*“”

\|

/’/

S114

|
ppm




OMe

NH OH
° 10

-0.5 ppm

1.0 0.0

20

25

SI115

ol

uUJdL

4.0

4.5

}

|

o
(=}
—

5.0

7.0

8.5

9.0

10.0

0.5

1.5

3.0

6.5 6.0 5.5

I

8.0

9.5

NS
(s 1K=
25
— | p—

By
a)—‘
o —

)

2

|




86’101 ——

8T°LTT ~_

LO'8T] —
I€T1El—
6V PEl —

T eIl —

POOLT ——

S116

100

ppm

80 70 60 50 40 30 20 10

90

190 180 170 160 150 140 130 120 110

200



