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2. X-Ray Structure for compounds 10c/A and 10f/B

The single crystal of compound 10c¢/A and 10f/B was prepared from its solution in
petroleum ether/ethylacetate (5:1) by slow evaporation of the solvent. Crystal structure
information has been deposited at the Cambridge Crystallographic Data Centre, CCDC:
2433902, 2433903.

a) X-ray data of Compound 10c/A:
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Figure S1. Ball and stick representation of compound 10¢/A (CCDC: 2433902) and
thermal ellipsoids are drawn with 50% probability

Crystal data and structure refinement for 10c/A:

Identification code
Chemical formula

Formula weight

20240418 Ix4 64 1
CisHi6CINO

297.77 g/mol

Temperature 3012) K
Wavelength 1.54178 A
Crystal system monoclinic
Space group P1211

Unit cell dimensions

Volume

a=7.1512(4) A a=90°

b=11.1221(6) A P=105.442(3)°
¢ =9.7789(5) A y=90°

749.70(7) A3
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zZ

Density (calculated)
Absorption coefficient

F(000)

Diffractometer

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Coverage of independent reflections
Absorption correction
Structure solution technique
Structure solution program
Refinement method
Refinement program

Function minimized

Data / restraints / parameters

Goodness-of-fit on F?

Final R indices

1.319 g/cm®

2.226 mm!

312

d8 venture

4.69 to 65.05°

-8<=h<=8, -13<=k<=9, -11<=I<=11
9245

2246 [R(int) = 0.0565]

99.7%

Multi-Scan

direct methods

SHELXT 2018/2 (Sheldrick, 2018)
Full-matrix least-squares on F?
SHELXL-2018/3 (Sheldrick, 2018)
Iw(Fo? - Fe2)?

2246/1/190

1.054

R1=0.0403,
2023 data; I>20(I)

wR2=0.1021

R1=0.0458,
all data

wR2 =0.1062

b) X-ray data of Compound 10f/B:
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Figure S2. Ball and stick representation of compound 10f/B (CCDC: 2433903) and
thermal ellipsoids are drawn with 50% probability

Crystal data and structure refinement for 10f/B:

Identification code 20240224 LX3 151 2

Chemical formula CioH1oNO»

Formula weight 293.35 g/mol

Temperature 293(2) K

Wavelength 1.54184 A

Crystal size 0.200 x 0.200 x 0.150 mm

Crystal system Monoclinic

Space group P2(1)/c

Unit cell dimensions a=21.821(9) A a=90°
b=18.608(3) A B =95.229(17)°

c=8.127(4) A y=90°
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Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Diffractometer

Theta range for data

collection

Index ranges
Reflections collected
Independent reflections

Coverage of independent

reflections

Absorption correction

Max. and min.
transmission

Structure solution
technique

Structure solution
program

Refinement method
Refinement program
Function minimized

Data / restraints /

parameters

Goodness-of-fit on F?

1520.2(11) A3
4

1.282 g/cm?
0.658 mm’!
624

d8 venture

4.069 to 65.397°

-25<=h<=25, -10<=k<=10, -9<=I<=9

28991

2589 [R(int) = 0.1005]

99.0%

Semi-empirical from equivalents

0.7526 and 0.6550

direct methods

SHELXT 2018/2 (Sheldrick, 2018)

Full-matrix least-squares on F?
SHELXL-2018/3 (Sheldrick, 2018)

T w(Fo? - F2)?

2589/0/200

0.952
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R1=10.0924,

Final R indices 1914 data; I>206(I)
wR2 =0.2725
R1=0.1160,
all data
wR2 =0.2937

3. NMR Spectra of New Compounds

S7



10a/A

€591
09911
8911
06911
£04°L
ULy
95021
090°Z
2,021
9021
880°C
€602
6602
V01T
8012
€Lz
6LL°Z
AN
11T
11T
€81z
A
0122
9122
08+'Z
S8tz
€052
805°Z-
1252
0€5°2
6%52-
G662
%m.&
8/6C
vzg'e
1£8°€
1£8°€
0v8'€-
1¥8°€
£68°¢-
€€
9ee 1
Sve v
0S¢ -
686'9
¥66'9
100°2
1002
11072
0£0°2
SY0'L
80/
850/
€902
110°1
28072
z8l'L
¥61° .-
102"
90z
s1z/]
m&i
72z L
09Z'2
9,7 11
612 .-
267 11
162 11
60€ 21
pLe .-
8@.&
226'8

—n

("H NMR, 400 MHz, CDCl3)

Eo00'L

=00'1

00'L

-1.0

0.0 0.5

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.5

1.0

S8



10a/A

ONm.mN\
€069 ¢E—
9.€° L8~
wmw.mv/.

cGl'cG—

1€6°8L1L

NNw.mN_\/

6L.'L¢l—%
mmv.wmr\.
wwo.wm_\\
0080€l

061°LEL
6879Vl —

€G6'€LL —

("C{TH} NMR, 100 MHz, CDCl3)

=30

—
-20

-10

40 30 20 10

50

— T v T T T T T T T
210 200 190 180 170

T
220

—
230

S9

f1 (ppm)



10a/B

RIRE
182" )1
ACRE
CRR
1611
69221
€1eZ
12€°21
05€Z1
95¢Z1
p9E'Z
0/€7Z]
28¢2

695C

16€2

c0t'Z

YS°Z

VST

G962

1152

609'C

2892

9892

099°Z-%
6807

G60'%

ZLLy

8LLY

LIV

1611

80z ¥

22Ty

G219
8G/°9-
192°91
11°91
L1197
182°91
9689
66891
1697
816'91
££6'9
/€69
9612
1912
8912
viLL
8/1'2
981/
0612
50Z'2
80Z'2
1zl
€721
07z,
622 L
ATAIR
652,
€12 .1
11211
182"/
@omi
0Le L

128 .-
Gze /-
zve 1]
ove 2]
869°8-
10.°8-
mE.A
2zL'8

- n

("H MMR, 400 MHz, CDCly)

E00'L
o0l

Floe
00}
E00'1

00°L
=101

00
WS.N
002

=00')

-1.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
S10

4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

10.5



10a/B

¢0¢'Gc—
6ccce—

6Ce0v—
velL sy—

111°16—

gelL'6ll
S08°¢ccl
€G6°9¢1
aglLe el
61.'8¢l
198'8¢l
6€G°6¢1
Gecooel
c669¢l
LEVGYL—

RIS

GG €LL—

("C{TH} NMR, 100 MHz, CDCl3)

=30

—
-20

-10

40 30 20 10

50

70

— T v T T T T T T T
210 200 190 180 170

T
220

—
230

S11

f1 (ppm)



10b/A

CUL V|
60L )1
2L 1
VL 1
95/ 1
29L 1
20121
91121
21T
LT
09121
9912
VLT
€61°C
6612
90Z°Z
8.¥'Z
€05°Z
1252
925°C
SvS'Z
15T
965°Z
€09°Z
919°C
529C
818€
¥Z8'€
2e8'e
0v8'e
Lv8'E

ove'v
eV
1251504
6GE'Y

O e

8119
1269
8869
clo’.
€vo’.L
90,
19072
L1102
96¢'.
LogL
oLe’L
G1eL
€ce’l
€ee’s
Sve'.L

106'8~_
2268

(T,

("H NMR, 400 MHz, CDCl3)

oot |
Fooe |

Fooz

00l |

=00} |

200
002

=00°L |

E00'L

-1.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.5

S12



10b/A

zzvsz”/
£66Z6~
09€" L6~
6v0Zh~

6€G°CG—

001°G1L
Nvm.m:/.
6G6'8L1L
tw.mm_\/
0Lv'9¢Cl
vvw.NN_‘V
¥86°6C1
mwo.omrN
¥99°0€1
6ve LEL

eclevl
12:1%44"

S61°09L~
Ge9'29L—

Ly8'ELL—

L L

("*C{TH! NMR, 100 MHz, CDCly)

l N llM‘

— T
-20 =30

-10

70 60 50 40 30 20 10

80

T T T T
140 130

—
150

— T T T T T T T
210 200 190 180

T T
220

f T
230

S13

f1 (ppm)



10b/A

-116.600

ST

DA

("F NMR, 376 MHZ, CDCl5)

T T —T - -~ 1 -~ 1 -~ 1~ 1~ 1~ 1~ 1~ 1 "~ 1 _ "~ 1 _ 1 "~ T "~ 1 _ "~ T _ "~ T _ "~ T "~ T "~ T "~ T "~ T
20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 —220
f1 (ppm) S14



10b/B

80L I
ZLL L
9LL 1
SEL 1A
byl 1A
6GL L1
99,11
£58°L1
788" 11
5161
9/2°21

€822
€627
662°Z
10S°T
6LEZ
5ze'Z
pes'e
0ve'T
58T
868z
9082
€l8T
18Y'C
9052
816z
¥25'T
0852
LbG'T
PS'T
85z
1862
586°Z
¥09'Z
809'Z
Z19'C
/19T
289'C
989'Z
169'C
150y
950y
290y
190'%
¥10'y
080'%
580'%
0607
oLy
LILY
R
80Z'%
521°9
Sv1°9
168°9
916'9
586'9
11691
866'91
61021
Svi
9012
m:.L
ezL'L
Lel 2]
oc) /1
081"/
861"/
102" 2]
02z 21
218

- n

mmm.w.¥

(T,

("H NMR, 400 MHz, CDCl3)

00}
5001

E00'L

-1.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5

5.0
f1 (ppm)

5.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5

S15



10b/B

890°'GC—
080°¢cE—

6€C0v—
LECYY—

88G°.G—

wt\m_\r
mww.m:/
¢s06ll
€o0Lect

_‘_‘m.mm_\/
mom.mwr/
99/°6¢l
vmm.mNrN.
¢L00€l
mmw.wm_\.\.
0 :.ovr\
evL oVl

L18¥°09) ~
€¢6'¢9l—

LSy el —

L L

("*C{TH! NMR, 100 MHz, CDCly)

L HJ

A T
-20 =30

-10

40 30 20 10

50

70

T |
140 130

—
150

T T T T T T
210 200 190

T
220

—
230

S16

f1 (ppm)



10b/B

-115.888

L

(19F NMR, 376 MHz, CDCl)

T T —T - -~ 1 -~ 1 -~ 1~ 1~ 1~ 1~ 1~ 1 "~ 1 _ "~ 1 _ 1 "~ T "~ 1 _ "~ T _ "~ T _ "~ T "~ T "~ T "~ T "~ T
20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 —220
f1 (ppm) S17



10c/A

200°07
999"} 1
€L9' 1
069" |1
1691
70LL1
022 1
EINR
€202
12024
980°Z

0602
2012
9012
0zL'z
8z1'Z
peL'T
8e1'z
evl'T
¥51'Z
651°Z
ovr'e
1SY'T
0L'Z
SIv'Z
6872
¥ev'T
Z16T
1152
0vS'T
£95'T
05T
€867
265°C
509°Z
€5°¢
192°¢
691°C
R
111°¢
z8s¢
R
68.°¢
£6.°¢
161°¢
508°c
16271
0g v
LLE b

oLE 1
069
6069
1269
G269
2869
120°2
8£0°2
Zv0'L
YAV
622 .1
Vv LA
svz /]
Bmi
viz 1]
¥8Z'L
187 .-
962" L1
50¢ .-
60€" .-
8Le /-
298°8

. n

cgg'gA

I I Cl

("H MMR, 400 MHz, CDClg)

Foot
Fooe

Fooz

o001

=00'1

- 007¢
=00¢
=002
2001

E00'L

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5

10.5

S18

f1 (ppm)



10c/A

mmv.mm.\
66¢°CE~
8127 LE~
creer~

€1G°¢G—

L0611
mmw.mmv/
PNF@NP/
nmm.NNr/
mwm.wmrk
€96'6Cl—
mvo.omr\.
ovm.va.\.

66€°LE1
cee vl —

ca8'eLlL—

I I l

("*C{THY NMR, 100 MHz, CDCly)

LUl

T T T
50 30 10 -10  -20 30

70

90

T T T T
140 130

—
150

T T T T T
210 200 190

—
220

f T
230

S19

f1 (ppm)



10c/B

60L 1
1L LA
6L L]
€EL 1
8EL 1
v L
ovL I
09211
S9L)
69L )1
181

Sy8’L
918’}
L06°L
8.l¢¢
€8¢'¢
06¢'¢
162°¢C
00€¢
L0€¢
ale¢e
Leee
12€¢C
Gee’e
ovee
125194
6G€°C
89€¢
v.€¢C
€8¥'¢
68¥°'¢
806°¢
€Lae
FA 4
9¢s'¢
cese
Sva¢
06s°¢
9G6°'¢
98G°¢C
16G¢C
609°¢
vi9°¢
619°CH
G€9'CH
Zv9CT
1G9°C1
299°C
€60V
650V
G901
71,071

280
880'y
65LY
R
061
Y0z ¥
8129
Nﬁ.&
86891
/169
@8.&
€80°/
ol /A
81/
10z /1
12z 11
vz 1
vez /]
10181

- n

wwm.w.¥

M

I I Cl

("H MMR, 400 MHz, CDClg)

o

I

00}
001

=001
00}
002
=00')
A00¢

00t

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0

4.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.5

S20



10c/B

880°'GC—
960°¢€E—

SOL°0v—
8cv'vy—

1GG'LG—

Lvi6ll
owm.mwr/
miu.mmv/
@Nw.mNrW
8G6'8¢l
98/'6¢l
¥86°6C1
€8G¢el

6¥6°9¢€1
L09°Evl

e

GGV e€LL—

I I l

("*C{THY NMR, 100 MHz, CDCly)

lmt“

|

T 1
-20 =30

-10

30 20 10

40

50

70

T T T T T T T T
210 200 190 180

T T
220

f T
230

S21

f1 (ppm)



10d/A

659' |1
999 |1
£89°| 1
069 |1
969 |1
€12}
022’1
807
£90°Z
8902
L10°CH
280°Z
960'Z
0012
6012
6LL°Z
91z
Ze1'Z
8Lz
2512
6512
oY’z
Lhr'Z
657°Z
Yov'Z
8/%'Z
€8’z
2062
105T
7862
Y55z
195°Z
vIGT
€867
165°Z
¥09'Z
19/°€
691°C
G/ ¢
28.°¢
8/°¢
FE.&
161°€

Em.i
08Z'v

687 1
Y62 1A
£68°9

868'9

698°9

189

188°9

ZL0°L

220°L

0£0°Z

280°L

980°,

692°L

V.12 L
6.2 .-
282 .1
162 .-
00e'Z]
vomi
eLes

g’/
0./
/€.
08¢/
162
v18°81
698

- n

PRGN

("H NMR, 400 MHz, CDCly)

L

.

Foo'L
EFioe

Fooz

F00'L

=00'1

=002
=00¢C
m\oo”r
=007¢

=001

-1.0

0.0 -0.5

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.5

S22



10d/A

wmw.mw\
0L2°¢€—
S00°LE~C
LEIXIAN

8¢y’ ¢G—

:w.w_\_\/
mvm.om_\
@#Nmmv”
Nmm.mwr/
V28 Ll ~
yGcocl

NNm.om_‘N
€8€°LEL

98c¢'/El

LYEGYlL—

L69°€LL—

AW

m ———
[
[
_
5
I
=
=
=
o
=
=
= B
1oy —
—_—

— T
-20 -30

-10

40 30 20 10

50

70

T T T T T T T T T T
220 210 200 190 180 170

—
230

S23

f1 (ppm)



10d/B

102 1
80L 1
NS
9EL'L ]
092'L1
708'L1
L€8'}1
898'L 1
16811
L06'L 1
852°C

¥12T
1822
0622
8622
90€'Z
21T
81EZ
9ze'Z
ceez
ez
1562
65EZ
99e'Z
1182
612
€05z
515z
1252
8252
oSz
95z
265°T
6157
585z
2097
8092
1292
0£9°Z
9€9'Z
059°Z
5592
omoi
90’y
250t
6501
690"V
510V
180"V
660 1
R
ISy
VLY
88L'y
p12°9
vel'9
689
€169
256°9-
12021
9202
0L
L0'L
gL/
0z
czz .
LY
vZy 1
Obb .-
St/
0.8

- n

mwm.w;

Br

("H NMR, 400 MHz, CDCly)

—

=00'L
=00'L
2002
B00°1
=002

E00°L

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5

10.5

S24

f1 (ppm)



10d/B

Sv0'GC—
960°¢E—

¥G50°0v—
LSy vy—

88V LG—

¥60'611
mmm.oﬁ%
(T RARN
RN
§61'8Z)-F
BEN%
eve0el

Ew.:&\

816'9¢€l
@OF.EV_\.\.

80V'€LL—

AW

("*C{TH NMR, 100 MHz, CDClg)

A T
-20 =30

-10

10

50

70

T T T T
140 130

—
150

T T T T T T T
210 200 190

T T
220

f T
230

S25

f1 (ppm)



10e/A

699'L 1
929'L1
669'L 1
90L'L 1
MR
62L |1
550'Z
0£0°Z1
7202
£80°
880°Z1

¥60°Z
6602
Y01z
LT
5712
1eLZ
9el'z
Iz
¥S1'Z
0912
991z
1812
€61z
6612
yZe'z
ISV'Z
SIv'Z
08t'z
Y61z
6612
8162
€257
Sz
995°Z
€lSZ
985°Z
5652
geg's
GP8e
168
Gg'e-
omwi
198'S
oomi
e
6LE 1A

veev-

968°9
G1L0°L
810°L
¥€0'L
1£0°L
1G0°L
¥S0°L
€90/
890°/-
180/
201721
v17' 1]
Emi
162°L 1
9622
00¢" 2]
AR
/1€ 11
z.8'8
1881
€688

9/8'9
_‘ww.ow

68'8-

saoW

("H NMR, 400 MHz, CDCly)

Foo't

Koo
=10¢

H\oo.m

E660

=001

200¢C
ooy
=00'L

F00'L

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5

10.5

S26

f1 (ppm)



10e/A

AN YA
ovL'sz”
1S1'ZE~.

A TAN o
cLOvy—

8€L°LG—

0L06LL
¥89°€Cl
ocL’Lcl
0.¥'6¢Cl
G69'6¢l
0c¢6'6Cl
8EV'9ElL
906°9€1
cloevl

(]
o
Yo}

2
AWV

L8V ELL—

sael

("*C{THY MMR, 100 MHz, CDCly)

-30

—
-20

-10

40 30 20 10

50

70

— T v T ' T T T T T
210 200 190 180 170

T
220

—
230

S27

f1 (ppm)



10e/B

M

saol

("H NMR, 400 MHz, CDCl3)

Al

Foot
Elio0l

E00'S
+00'}
Foo'L

%00°)
00T
£00C
o0l

001

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5

10.5

S28

f1 (ppm)



10e/B

o
c05'sz”
187 ZE~
95t LE~_
AN

G9/°¢G—

¥68'8L1

€11621\
%m.@ﬁ/
vm@.&r%
6vS'82L -7

¥E1L'6Z) \
89/°0€}
950'9€}

LEV' LEL
wwm.mv_\.\.

ole'eLL—

sael

("*C{THY MMR, 100 MHz, CDCly)

Mo,

v

— T
-20 =30

-10

10

40

50

70

T T
140 130

—
150

T T T T T T T
210 200 190

T T
220

f T
230

S29

f1 (ppm)



10f/B

NE
CIONE
SN
1G8'L -
188°L -
€881 1
2161
516}
v6°L
182
€1EZ7
6LET
SZe'T
0£E'T
£EE'T
6EET
2seT
8S€'T
99€°C
2LeT
GES'T
0vs'Z
655°C
595°Z
£09°C
929°C
0£9°C
¥S9°Z
y08'€~

S/07
180"
860'%
IR
JrAR
orLy
IGLY
AR
CLL 9
9/7°91
6119
26.°91
6.9
66297
95891
198°9
2189
8/8°9
G88'9
668°9
206°9
/169
026°9
9£6'9
6569
102
6.0°.
0602
G60°.1
AVE
owF&
181"/
%v&
961/
661°L-
202°L-
502 .-
612 .-
022" LA
869'8-
102°8]
6128
zz.°81

— N

I I Ohe

("H NMR, 400 MHz, CDCl3)

M

00}
£00°L

Eo0c

+ 001
Fo00'L

=10¢
Fiozc

E00'L

-1.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

11.0

S30



10f/B

LLVGC—
€6l°¢ce—
L0E0r—
Lgvr—

069G~
008°LG—

9L vil
wNo.m_\r/

qLlect
6. FNNF/
mmm.mmv/
vvw.mm_\v
Ll6'6Cl

768°9€1
omonrM.

961'8G1 —

€ea'eLl—

l I O e

("*C{THI MMR, 100 MHz, CDCly)

T T
-20 -30

10 -10

30

40

70

T T T T
140 130

—
150

T T T T T
210 200 190

—
220

f T
230

S31

f1 (ppm)



10g/A

60. L
oL LA
A INE
INE
ETINE
€92}
RINE
1202
0601
66021
€012
6012
SLLZ
IE1T
evl'T
0512
6512
9012
V11T
0812
16L°C
052
6052
8257
£e5'T
85T
/55T
11G°T
/6T
€09'Z
929'C
789'C
ov9'Z
559'C
899'C
5/9'C
1£6°C
986'c
ov6'e
956°€-
196°¢
1167¢-
186°¢
675 -
5GG b
%mi
895y

0659

609'9

0v0'Z

250°2

650°L

190°L

110/

980°/

£60°L

960°Z

VL.

891"/
EIVE
597 /-
87 11
mmmi
oL
8Le .

vzs 1
Leg /]
geg /1
ove /1
€6/
1£6°81
256'g-

- n

("H NMR, 400 MHz, CDClg)

y

Eo0'L

Fioe

Foos

660

001

E00'L

-1.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5

4.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.5

S32



10g/A

cie6L”
58z'5z—
0ze'Ze

B@%M
£18°6E

18Y'¢S—

989'8L1
wmm.mm_\/
woo.mmr/
:m.omv/
AW XARNS

861°8ZL-F
€Leect

¢8l'ecl
geooel
¥00°GEL
nm@.Nmr\
VAT 44"

8V.L€LL—

CHx

("*C{TH NMR, 100 MHz, CDClS)

1

— T
-20  -30

-10

40 30 20 10

70 50

1
100 90

f1 (ppm)

T
110

T T
140 130

—
150

T T T T T T T T T T T T
220 210 200 190 180 170

—
230

S33



10g9/B

0EL') 1
LEL°L
8S.°L 1
G9L'L 1
CINE
88/'L1
ZL8'L
506'L 1
9€6'L |
L96'L1
08221

9822
9622
£0€'Z
91eZ
zzeT
08€°Z
18€°T
6YEZ
5Ge°Z
£9€°Z
0/£2
206°Z
Z16°Z
1862
1852
6Y5°Z
5652
16T
6.5
v19°Z
0v9°Z
959°Z
599°Z
2897
G107
160"V
160°Y
IR
vl v
1ZL b
AR S
el v
Nae
S8Y v
206t

wvm.t

:ﬁ.@ﬁ

092°9
806'9
926'9
Sv6'9
8669
6002
110°2
AN
8zL'L
AVE
YA
1GL 2
/5121
yo1 /]
%v&
ellL
IV
1611
861 /1
51z /1
16221
Gez /-
gc/'8-

- n

wmm.w.‘

("H NMR, 400 MHz, CDCl3)

A

\

Feo
ool

=00'L
=101
B0
Koy

=00'1

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5 -1.C
f1 (ppm)

10.5

S34



10g9/B

29961~
20062~
62028~

88€°8E
mmm.mm%

669°LG—

LLO6LL
v:.mwr/
mmm.mm_\/
Nom.omr/
006'9¢l
c08'8¢l—r
88¢€'6¢l
LEG'6CL
0L90€l
v06°GEL
wwm.omv\

¥86'¢cvl

L9ECLL—

CHx

("*C{TH NMR, 100 MHz, CDClS)

il

!

Ll

— T
-20 =30

-10

30 20 10

40

60

70

1
140 130

—
150

— T v T T T T T T T
220 210 200 190 180

T
230

S35

f1 (ppm)



10h/B

el |
0G.° 1
G9/ L
011}
9//°)-
26111
661 '}1
176'L1
216’11
€02
60€'Z
L€
9z£'Z
vee'Z
LYeZ
6vEZ
18T
Goe°Z
11€T
2862
88¢cZ
16€°T
c0v'Z
6252
1662
6Y5Z
5652
1957
ek
265°Z
8652
1£9°C
299°Z
619C
189°Z
50L2
0822
vZ9's
SoL'Y
AR
9Ll ¥
AR a
RS
mmvi
Syly
AIR
19 %?
V289~
cv8'9—;
2269
€69
0v6°9
€569
6569
€169
Zv0'L
1v0°L
190°2
990°/1
G022
602" .-
922’ .-
1&.&
8vz .
GGz /-
652 .-
G171
612 .-
€62 .-
16T 1-
cz.8
=

- n

Ohe

("H NMR, 400 MHz, CDClg)

AL

F00')
Foo
002
700’}
£00'L

Foo¢e
E00'L

EF00'L

-1.0
S36

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5

10.5

f1 (ppm)



10h/B

zzose”
I Ze~
1108~

61669~
¢cG8'LG—

206°0LL—
1S0'64L

vmm.oﬁ%
LO9ETL~
LL9°9ZL~

€08 L2l F
mmm.mm%
66,621 \
9zL'ecl \
050°/€)

GLELGL—

ccvell—

Ohe

("*C{TH NMR, 100 MHz, CDCls)

T T
-20 -30

10 -10

30

40

60

70

1
140 130

—
150

T T T T T T
210 200 190

—
220

' T
230

S37

f1 (ppm)



10i/A

LL9'L
8L9'L1
NS
CUNE
STL'L
1€L°1
65021
7202
1202
880°C
26021

1012
pLLZ
2zL'T
0el'z
veL'T
ovl'g
9GL'Z
5/1'Z
1812
/81T
102'T
€1z'e
612°Z
9leT
cov'e
18v'C
981’z
0052
505°Z
¥25'C
625°Z
55z
952
862
16T
909'Z
1v8'e
¥58°¢
198¢ ]
yog'c
Ew.&
118°¢

mom.i
0LEY

02< v

149 &

- n

M

PR

("H NMR, 400 MHz, CDCly)

o

h

Foot

H/oo.m
=00¢

H\oo.m

Eo00°L

=00'1

=001
=001
£00°¢
2001
001

001

-1.C

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
f1 (ppm)

10.5

S38



10i/A

L1G _\N“
8¢¥'S¢

0€v'ce—
962°LE~
mom.mv./

6CL¢G—

¥82°811
€0.°€2)
€9/°G2)
211921
91 /2L
019221
£GZ'8Z) ~=
0.2°62L7
0G2°0€)
g8eleL-T
220°8€ )
Y2y 9Pl —

L18°€LL—

S

("*C{TH NMR, 100 MHz, CDClg)

A T
-20 =30

-10

10

50

70

T T T T
140 130

—
150

T T T T T T T
210 200 190

T T
220

f T
230

S39

f1 (ppm)



10i/B

189"
989" L1
NONE
RUNE
81/ 11
9eL 1
b2 L
168'L 1
288 11
€161
b6 L1
8v2'C
R leTAra
v92'Z
2122
0822
10€2
228
GeeT
e
67E°C
gseg
€ob'Z
6912
5052
1S
0852
9852
6952
2652
9652
0292
6£9'C
€0}
180}
PrOYy
1v0]
55071
090"
901 ¥
1ZL v
AR
1GL P
85/°9
29.°9
G9/°9
8/7°9
182°9
G8.'9
v18'9
8/8'9
£68'9
968'9
Z16'9
G16'9
6£6'9
096'9
196'91
80"
190"/
65121
N@E%

- n

SOl /
SILL

081
€81
6L/
2021
€17
Y2zl
NEA
€2.'8

M

T

("H NMR, 400 MHz, CDCl3)

o

i

Foot
Foo't

Foo's

7 00°|
Eoo'1

F00'L

-1.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.5

S40



10i/B

4 dYAd
6€0'62”"
€90°2€~_

8.0°0v—
098" vy —

G09°LG—

v16°8LL
mrm.mﬁ/
ooo.mﬁ/
8¥0/2L
@S.NNPV
v19'8ZL-F
ATAGTA)
Y5621
606621 \
z28°9¢l
862°'8€1 \
L6 vl

€6 €Ll —

S

("*C{TH NMR, 100 MHz, CDClg)

ol M‘H

— T
-20 =30

-10

10

20

40

70 50

90

T |
140 130

—
150

T T T T T T T T
220 210 200 190

T
230

S41

f1 (ppm)



/A

]

10

6591
G991
68911
€Ll LA
611
7907
1902
180°Z
16021
20121
Lz
811z
ANA
AN
eeLz
vI1Z
0812
9812
1022
€122
6122
Z8t'2
18V
9052
015
1852
6552
9962
6852
VL€ %
orge
I¥8'e
£98'¢
0/8°€
V62
662
80€
cLey
0£5°9
GeG'9
0rs'9
0959
¥96°9
6159
18G°9
£85°9
62.°9
GeL'9
052°9
952°9
6002
5202
8202
£v0'L
ov0'L
650°L
902
8.0°.1
£80°L-
VL
Ve
m_mi
59z,
8171
28211
187 11
662 L1
0¢ 2
819'8-
16881
%w.i
2/8'8

N N N s Gt e

‘ ‘ Ome

('H NMR, 400 MHz, CDCl3)

Ll

Foo't

1002
=001

Fioz

=-00'€
o001

=00’}

oot
001
00T
=001
5001

001

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.t

4.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.5

S42



10j/A

mtu.mm.\
96y’ ce—
88C°LE~
mow.mv./

C¢G8'¢G~
19C¢°GS—

L¥LLLL
wmo.m:W
626'8LL

N4
IR TARN
98G°9Z1 ~
EENF\
L0621

€6.°0€1

SEQ\

€818yl —

089'6G1 —

168°CLL—

li ll'i] Cikie

("*C{TH NMR, 100 MHz, CDClg)

|

WAt ANy

A T
-20 =30

-10

40 30 20 10

50

70

R
140 130

—
150

T T T T T T T
210 200 190

T
220

—
230

S43

f1 (ppm)



/B

]

10

LEL°) A
LpLL
N
L92°L1
SLLLA
68LL1
16117
806} 1
6£6'}
046')1
100°2

662°¢C
S0¢°¢C
clee
ecee
6¢e’C
LE€C
eve'e
1251584
6G€°C
89¢°¢C
v.€¢C
€8¢€¢
68¢°¢C
Lov'¢
L0v'¢C
alv'e
ceve
143 K4
0cG’¢
6€G°¢C
144 K4
1GS°C
€96°¢
18G°¢C
189°¢
€29¢
99'C
0G9°¢
G99°¢C
v.19°C
689°C1
€69°C
G6.L°€
G80'¥
60
801 ¥
SlLLv
SLL P

681 v
907 11
V22 Y

L9
8v.9
€6/°9
8829
1089
6289
£8'9
mvw.&
v58'91
yE6'9
mmm.i
2169

1z 2
81z 1
ez /A
5z .
1z 1
v6z /]
Gi.'g-

- n

@@Nw.¥

SRR

("H NMR, 400 MHz, CDCl3)

TN L .

Foo'L
Eo00'1L

Fooz
001
o001

_00L
00'L
002
00'L

Aoz

E00'L

-1.0

0.0 -0.5

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.5

S44



10j/B

€€0'Gc—
GG0'ceE—

LE6'6E—
€66’ vy —

981°GG~
11916

c60¢ll
wa.v:%

0c6'8L1L

owm.om_\y
8Y9€Cl~
L' LCL~

ceeceel-r
Nmo.mm_\\
cGa8'6¢l

€08°9€l .\.

cas'ovlL—
€.8'6G1 —

80V’ €LL—

SASH

("*C{TH NMR, 100 MHz, CDClg)

—
-20 =30

-10

30 20 10

40

50

70

80

1
160 150

—
170

T T T T T T T T
220 210 200 190

T
230

S45

f1 (ppm)



10k/A

95911
2991
G89' L
€691
602 L1
NS
990°Z1
69071
080°Z
78021
660°Z
g
€z1'T
651°Z
oL'T
51T
651°Z
€l1'T
611°Z
981z
IEV'T
RO
9T
08’z
¥8Y'C
6672
€052
106T
586z
865z
/55T
0952
¥9G'Z
195T
186'C
0652
9/1°¢
z8/'¢
06.°¢
86/°€
sog'c
062t
56z 1]
vom.i
60€'Y
9e8'9
1¥8'9
Iv8'9
¥G8'9
868'9
€98'9
086'9
586'9
€z20'L
¥E0'L
880°2
V1L
691/
GLL'.A
26121
%R
Bmi
0.2'1
6121
287 1
1622
10"/
508"/
Le /-
pie .
m@w.i
988'8

- n

A

("H MMR, 400 MHz, CDClg)

MA

Foo't

Fooe

10l
Eo00'1

Eo00'L

=00’}

001

0.0 -0.5 -1.C

0.5

4.0 3.5 3.0 2.5 2.0 1.5 1.0

4.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.5

S46



10k/A

988'62~"
vZeTeE~
1€0'L6

LGS LY
N@#.N#V

0¢s'¢G—

GE6'8LL
ve8€Cl
£0L°G¢l
129°9¢l
6€8'9¢l
896°LCL~\k
€29'8CL-F

omm.mm_\\
oww.omr\
rmm.ﬁmr\
cre el

144414

v6L €Ll —

i !CI

("*C{TH NMR, 100 MHz, CDClg)

A T
-20 =30

-10

10

50

60

70

T T T T
140 130

—
150

T T T T T T T
210 200 190

T T
220

f T
230

S47

f1 (ppm)



10k/B

SRASE

("H NMR, 400 MHz, CDClg)

00}
5001

00}

00'L
2001
00}
A loe

=00'L

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.1

4.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.5

S48



10k/B

¥20'Gc—
6v0°CcE—

166'6€—
989 vy —

6GYV' LG —

60611
leL€cl
cL8oct
9/0°/¢l
evv'Lcl
996'8¢1
12L'8cl
08.°6¢l
6.0°0€lL
Nt\vm_\\
c689¢€l
LCV vl —

6LV E€LL—

SASH

("*C{TH NMR, 100 MHz, CDClg)

l qu

T T T
50 30 10 -10  -20 30

70

90

T T T T
140 130

—
150

T T T T T
210 200 190

—
220

f T
230

S49

f1 (ppm)



101/A

("H NMR, 400 MHz, CDCl3)

Eo00'L

=00’}

T OO T T OO0
058008869
ANTT AN ™ v v «—

— AR

00t

-1.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5

4.5

5.0
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.5

S50



101/A

va.mN.\.
98€¢CE—
€169~
rww.Nv/

969°¢G—

6€8'8LL
6.2°€Cl
c6lqel
A TATA"
clLgoct
G129¢l
|4 WEA"
€8/L°/¢l
181°8¢l
v€80€L
9e0¢cel
alLLeel
L6¥'LEL
Le8'evl

—_————

088'¢€LlL—

("*C{THY NMR, 100 MHz, CDCly)

| UlLM. J

|

|

— T
-20 =30

-10

40 30 20 10

50

T T T T T T T T T T T T
220 210 200 190 180 170

—
230

S51

f1 (ppm)



101/B

88/ |1
99/'11
00021
1£0°Z1
29021
Wrad
68221
¥62'21
8621
S9€°Z1
5/€21
08€Z
86£2
8012
6552
G962
€862
6852
9197
6£9°C
9z
1992
0801
980°%
260
860
R
601
8ee
£GEY
69E ¥
¥8eY
90891
G289
G689
86891
€1691
916'91
2€6'9
9€6'91
€61 L
1617/
vLZ'.
612.
A
1§71
¥SZ L
21271
9,71
€8/
1811
V6L
00S2
9052
€15,
816,
1€G 2
Gzl
62,
96/,
918/
288,
8¢8'/
0582
958/
508'8
6088
z18'8
01881
82981
mmw.i
/€88

("H NMR, 400 MHz, CDClg)

o001
EF00'L

E00'L

-1.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

5.5 5.0 4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

10.5

S52



101/B

0v0'Sc—
110Ce—

¥G8°'6€—
Sv0'Gr—

€69°LG—

L0611
989°¢cl
YRR A"
€vecocl
Lve9cl
vy lcl
YA ARA"
ovs /el
00./¢cl
01982l
vececl
S00°0€l
eavcel
Glyeel
v€6°9€1
Eveerl

09V’ eLlL—

("*C{THY NMR, 100 MHz, CDCly)

)

|

IIMLN

A T
-20  -30

-10

10

50

70

T T T T
140 130

—
150

T T T T T T T T
220 210 200 190

T
230

S53

f1 (ppm)



10n/A

£€9'L
6€9'L1
£99'L1
0,911
189'L1
€691
08L'L1
906'} 1
8€6°L1
696'} 1
¥90°C
0,0
€02
0802
9802
G660
v02'2C
0122
1€22
£v2'2
eSv'C

wmv.NV
9/v'2
z8r'e
¥05°2
1S
£€5°2
6.G°€
985
265
965°€
209°€
609°€
1689
16891
90691
€169
61691
126°9
€691
01691
L7691
¥56'9
2969
1169
1169
€802

@mosw
880/

€02
9012
AW]
xAW]
YAW]
22T,
922’
AN
vz .
6.2 .1
287 1
5871
Smii

- n

008’/
€0g'/

90€"/-
81g .
1282
vZ8 -
9881
1988
mww.&
8888

hiE
L

("H NMR, 400 MHz, CDCl3)

E00'L

7oy
001
=00’}
001

001

-1.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

11.0

S54



10n/A

00¢'Sc—
Ly 0~
6€C’ce—

8.1 v
€9t 9y~
0L9'€G~_

06.v1l
666111
LLO6LL
8v6'ccl
8G9'/¢l
8¢4'8¢l
,08'8¢l
¥88°8¢l
L0GLEL

61.29€1 /
€eL oyl

vmw.mvrv.

PRI

0L6'6G1 ~
LGEC9L—

cclell—

Ml e
2,

("*C{THY MMR, 100 MHz, CDCly)

|

J [T UJJL

T 1
-20 =30

-10

60 50 40 30 20 10

70

T T T T T T T T
210 200 190 180

T T
220

f T
230

S55

f1 (ppm)



10n/A

-117.116

o=
M
M E

(L

(19F NMR, 376 MHz, CDCl5)

T T —T - -~ 1 -~ 1 -~ 1~ 1~ 1~ 1~ 1~ 1 "~ 1 _ "~ 1 _ 1 "~ T "~ 1 _ "~ T _ "~ T _ "~ T "~ T "~ T "~ T "~ T
20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 —220
f1 (ppm) S56



10n/B

€19}
8911
€89}
16911
UNE
0LL L
STL L
82. 1
SINE
0SZ' 1
986'} 1
710°Z
020°Z
8102
¥90°Z
20T
860°Z
9012

_A

1122
8122
5822
€622
622
2082
0LeZ
91z
16v'Z
16V'Z
5167
1252
yeg'Z
6ESZ
8557
€957
619Z
£v9°Z
V97
199°Z
0,97 =
5897

069°Z O
€Lz

R

gvl'y

1Sy

IR

P9l 'y

2Ly

6LLY

8Ly

1E1°9

129

159

1929

1169

169

169

zsoo]r

6969

169
LIV
SIL L
8L/
161/
861 /1
80z /1
51z -
12z .
099'8-
€998
1898
v89'g

Ml e
(3 ke

("H NMR, 400 MHz, CDCl3)

00°€
Kooz
£-00')

001
HHPS

Eo00'L

=00'L
Bl0¢
= 00°¢

00'L

-1.0

-0.5

3.0 2.5 2.0 1.5 1.0 0.5 0.0

3.5

4.0

4.5

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

11.0

S57



10n/B

8€L'GCc—
L06°6C~
Lhee—

65 zr”
11€'8h—
8ZE VS

0ve Ll
0S0°GLL
0/£°6L1
66°€T)
800°/2)

NE.@NFW
098'8Z1

1886217
0b0'GEL -7
001°9¢)

AN 14"
owﬁmv_.v.

"

€00°091 ~
ovv'colL—

ecreLl—

Ml e
2,

("*C{THY MMR, 100 MHz, CDCly)

L

i

— T 1
-20 =30

-10

30 20 10

40

50

70

T T T T T T T T
210 200 190 180

T T
220

f T
230

S58

f1 (ppm)



10n/B

-116.998

o=
M
M E

(L

(19F NMR, 376 MHz, CDCl5)

T T —T - -~ 1 -~ 1 -~ 1~ 1~ 1~ 1~ 1~ 1 "~ 1 _ "~ 1 _ 1 "~ T "~ 1 _ "~ T _ "~ T _ "~ T "~ T "~ T "~ T "~ T
20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 —220
f1 (ppm) S59



11a/A

2991
699 |1
2691
oL 1A
AN
05021
G90°2
690°2
6.0
€802
68021
660'Z
2012
AN
AN
8z1'2
LE12
6512
GOz
1112
1112
8612
v02'2
1Z'ez
6vr'Z
081’2
L6t°Z]
0152
G167
9652
8652
952
1852
L18°€
£z8'¢c
0£8°¢
£eg'e
6£8°C
org'e
162
208
LLEY
oLE
0S2°9
16179
2119
0829
896°9
116°9
G16'9
686°9
£66°9
8669
1102
810°L
G6L°L
vLZL
612 2]
827’ .-
AR
98z /1
0.z 2]
vz /]
mwmi
682 L
20€ 21
10€ /1
0Le 21
¥58°8-
898°8-
118°81
16g°g”

‘M

< s e e A

("H NMR, 400 MHz, CDCl3)

|4

00}
Fooe

Fooz

E00'L

=00'1

=00t
= 00€

00}
W_‘O.N

00t

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S60

10.5

f1 (ppm)



11a/A

mw_‘.mm\
GeLce—
chl’le~
va.Nv/

V.iv'eG—

125475
YOGS vil
18v'9LL
902911
oov'oct
wmw.omr/
196°9¢1
cey8et
6G1°'8¢l
0L88cl
088'8¢l
mmm.mmr\
yeoeel
ov9'GvlL—

801° LG~
0€8'6G9l —

88V €LL—

(13C{H} NMR, 100 MHz, CDClg)

l L LJJLJJ“

-30

—
-20

-10

40 30 20 10

50

70

T T T T
160 150

—
170

T T T T T T T T
220 210 200 190

T
230

S61

f1 (ppm)



11a/A

-118.749

F
(19F NMR, 376 MHz, CDCl)

T T —T - -~ 1 -~ 1 -~ 1~ 1~ 1~ 1~ 1~ 1 "~ 1 _ "~ 1 _ 1 "~ T "~ 1 _ "~ T _ "~ T _ "~ T "~ T "~ T "~ T "~ T
20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 —220
f1 (ppm) S62



11a/B

8891
€691
AVNE
oL LA
0ZL 11
Gzl L
OvL |
1YLV
€18’} 1
S06'L
9€6' 1
1922
6922
1122
¥82'Z
€622
61T
9z¢2
GeeT
orez
£6eZ
65EC
19€°Z
€I€T
8052
v1SZ
£85°Z
8652
0/5°Z
¥65Z
6652
2297
1£9°C
520'Y
080'Y
980t
eY0'Yy
Lv0
£50'1-
650 -
vl A
AR &
Sl
651 b
LE%'9
SP'9
2919
6919
589
298'9
G18'9
088'9
¥88'9
1689
v06'9
AW
8yl L
€GlL 2
Zve L
092' 1
v12'11
87/
Nwmi
£0g2
6LE .-
zze .-
6£5 /1
pye 2]
2118
9z.°8-
Ge/'8-
6718

—m

("H NMR, 400 MHz, CDClg)

Foot
E00'L

TF-002
+00'}
koot

=00'L

00’1

00C
Woo.r
002

001

-1.0

3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
S63

3.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

10.5

f1 (ppm)



11a/B

118 VvC—
888°'LE—

L196€—
L10°Gy—

81G/.6—

6€L°CLL
1G6°€LL
cce6'Gll
0G1L9LL

S9v°0¢l
ovsoclt
cl0/cl
mmv.wmr/
mmw.wm_\/
€GL'1EL
0c8’ _‘mFV.
wmo.mmr\
€90°€el
SYO vyl —

8¢CC’ LG~
Sv.L6GL—

9GL'eLL—

(13C{H} NMR, 100 MHz, CDClg)

— T
-20  -30

-10

40 30 20 10

70 50

T T
100 90

f1 (ppm)

T
110

T T
140 130

—
150

T T T T T T T T T T T T
220 210 200 190 180 170

—
230

S64



11a/B

-117.953

F
(19F NMR, 376 MHz, CDCl)

T T —T - -~ 1 -~ 1 -~ 1~ 1~ 1~ 1~ 1~ 1 "~ 1 _ "~ 1 _ 1 "~ T "~ 1 _ "~ T _ "~ T _ "~ T "~ T "~ T "~ T "~ T
20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 —220
f1 (ppm) S65



11b/A

9€9'L 1
659" |1
999'L -
€89'L 1
069'L -
969'L 1
€111
0ZL 4
L L
#00°
81027

9€0'¢
0G0°¢
890°¢
080°¢
060°¢
L0L°¢
49%4
ccle
Lcl'e
8€L'¢
Evi'e
Sol°¢
LLLC
9/1°¢
861°¢C
€0¢'¢
60¢¢
8EV'C
evv'e
cov'e
L9¥'¢
2144
98¥'¢
G0S¢
605°¢
9¢s'¢
LyS'C
GGG'¢C
89G°¢C
L15¢C
065°¢
86G°¢C
029'¢
C8L €
68.°¢
86.°C
908°¢
€18°¢
128'¢
628°¢
9€8'¢1

ehge-
58S
658'E
162V
V0S¥
€16'9
26691
50"
1902
oomi
81Z'/
Nmmi_
18711
¥57 L
092/
v1Z 1
€67/
AL
118°8]

- n

c69'g’

Cl
("H NMR, 400 MHz, CDCl3)

E00'L

=00'L

) /00T

— =00’}
00°¢
L0'¢

E00'L

-1.0
S66

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5

10.5

f1 (ppm)



11b/A

mwm.mm\
ovece—
706'9€~
mww.wv/

a8y ¢ —

£60°021
2659211
B@.Nﬁ/
t%.wNFW
881821

golLocl
mmm.mmr\

G9G°GYL—

¥8L°€LL —

Cl
(13C{H} NMR, 100 MHz, CDCly)

— T
-20 =30

-10

40 30 20 10

50

T T T T T T T T T T T
220 210 200 190 180 170

—
230

S67

f1 (ppm)



11b/B

002"} 1
GOL L
vzl LA
0811
IR
Y61 |-
0921
8€8' |1
69811
L06'L 1
1E6'}
€122
0822
0622
1622
5082
ez
€28
62T
8eeg
preg
1G€°T
£9eZ
11€T
11€T
€8tz
1052
0252
9252
svgzd
0652
28521
G09'Z-
01921
529°Z-
mm@.&
€597
€80y
6£0 -
90 ¥
050+
950
290"+
movi
LY
AR
8L b
zzL'9
ooz9”
621°L
peLL
RV
IvlL
1GL'2
IGLL
€9’/
G6Z'L
09Z'2
99Z° /1
€12 /1
6.2 11
1871
162 L
G622
oLg /-
1eg /-
Geg /-
1ve 1]
z6e 1]
96¢e /]
m%&
8.8

- n

Cl
("H NMR, 400 MHz, CDCl3)

E00'L
001

Fo0c

001
Eoo'1L

E00'}
o€

=101
002

=00'L

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S68

10.5

f1 (ppm)



11b/B

¢80'6c—
960°¢ceE—

1G9°6€—
9¢6'vvr—

659 LG—

mwm.owr
va.mw_\
oec el
906'8¢l
omw.wmr/
¢86'8¢lL—r
mom.mm_\\
veviel

clLg'sgel
Y66' €Vl —

L6V’ ELL—

Cl
(13C{H} NMR, 100 MHz, CDCly)

A T
-20 =30

-10

10

20

40

50

70

T |
140 130

—
150

T T T T T T T
210 200 190

T T
220

f T
230

S69

f1 (ppm)



11c/A

8G9'| -
G99' |-
689" |-
669"}
SRR
611 L
866 |-
2102
0£0'Z
9021
190°2
G102
£60°Z
160°Z
2012
8012
pLLZ
AN
6212
SvL'Z
5612
191°Z
1912
881z
¥61°Z
0022
'z
99v°Z
08%°Z
s8p'z
052
8052
£25°Z
S¥ST
2562
v1SZ
G6.°S
208°S
608°€-
218°¢
818°¢
5z8'e
68z 11
6821
662 1
OE
2969

1969

G169

0869

869

861/

v0Z .

1zl

1T

22T L

1§21

Gez'1

6€Z° .-
€12 /1
9,711
887"/
2621

50¢°.

60€ .-
eLe .-
69¢ /1
GIe .-
26€° .-
86¢" /-
wﬂ.&
129°8

- n

Er
(H NMR, 400 MHz, CDCl3)

L

L AR

Eo0'L

0o¢
00}

Fooz

F00'L

=00t

=007

00C
Woo.m
=00°L

E00'L

-1.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
S70

4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

10.5



11c/A

mmm.mm\
crece—
CV6'9E~
m#o.mv./

€Ye¢a—

GeEE9LL
vmv.omr/
wom.om_\/
wvm.mwr/
196°8¢l
zLe'8ZL-
wmm.om_‘*
6Gl°€el
891°9¢1
Losvl—

Ge6'cLl—

Er
(13C{H} NMR, 100 MHz, CDClg)

— T
-20 -30

-10

40 30 20 10

50

70

— T v T ' T T T T T
210 200 190 180 170

T
220

—
230

S71

f1 (ppm)



11¢c/B

12971
81911
102 1
802 1
1EL L
6EL L1
08’
2i8 '}
006'} 1
T T
€522

A IAr4
0L¢¢
8.l¢¢C
¥8¢'¢
c6e'e
86¢'¢
S0¢°¢C
clee
geee
Leee
8€€¢
Syee
caee
9G¥'¢
08¥'¢
c6y'e
66v'¢C
S0G°¢C
L1§¢
€¢s¢
6¢5°¢
¢as’c
69G°¢C
G.G¢
085¢
18G°¢
¥65°C
€09¢
0L9¢
L19¢
¥29'¢
686'¢
G66°¢
100 ¥
0L0v
8L0V
veo'v
6¢0'v
veo'v
LvO'v
€80V
L60'v
Sy
6cl'v
9689
2989
oLL'L
6¢l’.L
8¢,
662,
€LCL
8.L¢'L
98¢,
96¢". 1
L0€" LA
9LE LA
L€ LT
€t L
8€€ /1

mm@.&
559’8

Er
("H NMR, 400 MHz, CDCl3)

|

7.0

Eo00'L
o001

T-00¢C
001
EooL

5001
=002
0P

E00'L

-1.0

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
S72

6.5

10.0 9.5 9.0 8.5 8.0 7.5

10.5

f1 (ppm)



11¢c/B

Sv0'Gc—
€e0¢ce—

cS9'6E—
008" vv—

Y6y’ LG—

S6E9LL
m_wm.oﬁ/
@mﬁﬁ/
wmw.wﬁ/
Bm.mﬁ/
L80°0EL~E
YL LEL-T
SsEZEL

c96'6€l
806'CYl—

9LV ELL—

Er
(13C{H} NMR, 100 MHz, CDClg)

— T
-20 -30

-10

40 30 20 10

50

70

T T T T T T T T T T T T
220 210 200 190 180 170

—
230

S73

f1 (ppm)



11d/A

("H NMR, 400 MHz, CDCl3)

M

Ei01

=00’}

E00'L

-1.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

11.0

S74



11d/A

Legi0z.
98v'sz’
9GH'ZE~
68726~
1282

cLLeG—

GEL8LL—
86¢€'9¢!
609°9¢l
6lv'8¢Cl
GGy'8cl
189'8¢l
c90'LEl
eLeeel

c90°s€el
wmm.mvr\

809°€LL—

CHs

("*C{THY NMR, 100 MHz, CDCly)

il

A T
-20 =30

10 -10

30

40

70 50

90

T T T T
140 130

—
150

T T T T T
210 200 190

—
220

f T
230

S75

f1 (ppm)



11d/B

9¢/’ 1A
AN
€8l 1
86/ |-
6781+
618" |-
2881
LL6 LT
2r6'L]
yELT]
02221
Naa
182
v62'2
10€2
61EC
AN
82¢'Z
/€82
eveg
gse'Z
19€72
0.£2
9/€2

esvcf
AN
1£62
0952
9562
v652
1192
1292
Sv9'Z
670
GS0'b
2.0
8.0
RS
LS P
191" bA
z8L v
99591
69591
2.5°91
200
20027
£20°L
820°L
0512
eSLL
IS
GolL°L
0LL°L
viLL
oz
162 L
29z,
897°/
912,
082 21
AR
08"
mom.tﬁ

- n

eLes
yze's

828/
zee /A
Le /]
Spe /A
BrE L
0.6°8-
1658

("H NMR, 400 MHz, CDCl3)

— =007

/00l
— ) oot

=== 00

) Vo2

—_— =00}

-1.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
S76

4.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

10. 5



11d/B

€560z
AT TAd
691L°ZE~_

Y9 0r—
c60'Gr—

8€L°LG—

€061l —
1/8°9¢l
986°LCL~\
00.2'8¢l
v€8'8¢l
eve6el
98c°0€l
69¢°cel
wwm.vmr\
69C°Gvl

A TA YA

CHs

("*C{THY NMR, 100 MHz, CDCly)

1

ey

U

VWi

L

L
v

o

L

‘L. YR

Atyinipp

WA

=30

T
-20

-10

40 30 20 10

50

— T v T T T T T T T
210 200 190 180 170

T
220

—
230

S77

f1 (ppm)



11e/lA

- n

OMe
("H NMR, 400 MHz, CDCl3)

L kb

001
002
00'L

7 00°|

EooL

--00'€
o001

=00’}

=00'L

-0.5 -1.0
S78

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0

10.5

f1 (ppm)



11e/lA

vmm.mw\
6C€¢E—
61972~
mmo.mv/

099'¢G—~
vy G —

86v°ELl
v@.m:M
061°0Z}
£rpozL\"

6.1°8¢C1
Duw.riW.
G19'8¢l
vom._‘m_\.\.

LECOVL—

6v9°'9GL —

S6L°€LL—

OMe
(13C{H} NMR, 100 MHz, CDClg)

i
N

Ve

DAL WY

Trdes
U M

A T
-20 =30

10 -10

30

40

70 50

90

T T T T
140 130

—
150

T T T T T T
210 200 190

—
220

f T
230

S79

f1 (ppm)



11e/B

IR
9621+
192"}
99/} -
681 |-
€69 |-
¥Z6'L-
956'L 1
986'L 1
20€°2]
60€°Z
81£2
9z£'Z
geez
86€Z
v9€°Z
€1€T
6152
16€°Z
16€°T
02
AR
GLGZ~"
2562
8652
9/6°Z
2862
229°¢C
P9z
99z
679'Z
219
689'C
269°Z
Zr9's
€L0Y
110°Y
080°%
88071
/60
201+
901 -
AR
@wvi
€02 7]
LTy
z8€'9
Gee'9
65€9
Zre9
1819
619
0189
/189
1811
161°L
661°L
v0Z .
602"
¥92' 2
¥8Z L
697 .
1621
L0E" .
b0E .-
£ /-
8 /-
26¢ .-
69€ /-
ATIE
NBA
¥69°8

- n

OMe
(H NMR, 400 MHz, CDCl3)

Foot
E00'L

Fooz

001
001

=00'¢

00°|
001

=00}
=00}
00T

2001
00z

00t

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S80

10.5

f1 (ppm)



11e/B

Lo'Ge—
L€0CE—

yGe 0 —
6€C’ G —

80¢'GG~
12 WA

60c¢¢lLL
mmm.m:\M
€6c0cl
6¢6'9¢l
@N@.mwr/
€188¢l

6¢9°0€L—7
oG- _‘m_\.\.

€LL YV —

61666l —

1G8°CLL—

OMe
(13C{H} NMR, 100 MHz, CDClg)

MW

— T
-20 =30

-10

70 60 50 40 30 20 10

80

T T T T
140 130

—
150

— T T T T T T T
210 200 190 180

T T
220

f T
230

S81

f1 (ppm)



11f/IA

LOL LA
80/ 1
Z8L 11
8¢/ 1
GG/ 1A
29/ 11
¥£0'ZH
LY0'ZH
£90'7
190°Z
NNO.NA
1802
1602
Lz
1T
belL'Z
6ELT
brlg
0512
G512
G912
A
822'¢C
A
Yerar
1922
1922
0252
G252
evsZ
8v5Z
2952
€852
2652
€192
vege
Lv8'e
L¥8'e
1G8°€-
168°¢
98¢
8¢ v
68€ -
86¢ -
20 v
256'9
956'9
G96'9
0.6'9
G16'9
rAXAI
vZzZ L
1£Z7'2
98z,
S¥Z L
6v2 L
raTAl
G8Z'L
6822
00€°Z1
v0€ 21
LLE 2
Nmmi
Gzel
655"/
Gog' /-
GZG .-
1662
195 1]
£GG /A
¥£0'6-
9506

CF4
("H NMR, 400 MHz, CDCl3)

o001

Woo.m
oo._.

H\oo.w

E00'L

=00'1

00t

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S82

10.5

f1 (ppm)



11f/IA

mrm.mm\
66€CE—
€189€~
wa.Nv/.

€€L¢G—

006'811
c98¢ccl
LeL Vel
v.LLVvCl
L8vel
6vc'acl
699°G¢l
¥6.°9¢C1
169l
€99'/¢1
L0L°LC)
6e€l'Lcl
6./.'/¢l
ccs'8cl
8.9'8¢l
6lcovl—

LG'GrlL—

lev'v.il—

CFy
("*C{TH NMR, 100 MHz, CDCls)

A T
-20 =30

-10

40 30 20 10

50

70

R
140 130

—
150

— T T T T T
210 200 190

T
220

—
230

S83

f1 (ppm)



11fIA
[e0]
N~
S
©
(]
I
CFs
(19F NMR, 376 MHz, CDCl3)
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 —220
f1 (ppm) S84



11f/B

€81
INE
9G/" |
€9/}
042}
98/ |1
6.1
58'L
906'L1
1€6'L1
896'L1
£0€'Z-
01£Z
61EZ
028z
geez
8/€Z
88z
26£°Z
86€°Z
e
I
SZv'T
LEY'Z
105°Z
€16z
1§62
16T
055°Z
9552
v15°Z
6.5°C-
1192
v£9'Z-
0v9'Z]
¥59'Z
€99'Z
119°C
289°Z
60 ]
001t
L0t
LLL b
tvi
AR,
iRe
IRE
202"t
9Lz b
620°L
mmos%
Ll L
8G1°/
oL’/
1921
1121
587 L
162°L
662 LA
cog' .
10§ /-
1281
Ve A
@vmi
€og’/
19€" /-
0L
oSt/
Z5Y° .-
86 /-
688°8-
1168

- n

CF4
("H NMR, 400 MHz, CDCl3)

mmoo._\

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 0.5
S85

10.5

f1 (ppm)



11f/B

ea1'sz/
56026~
LS BE~
ClaN

169'6—
696'8411
120°0Z 11
62122}
891421
502 +Z )1
YT YTl
08T 4211
RN A%
€90'6Z} 1
18€'GZ 11
0EY'szh
1L2°S2)
¥81°9Z1
2z8'9z)
£98'9Z}
106'9Z}
9le'/z)
€el'8zl
vamrw
€90'6Z}
288'6Z)
€08'6EL —
L08'ErL—

990'v.LL—

("*C{TH NMR, 100 MHz, CDCls)

— T
-20 =30

-10

30 20 10

40

50

70

80

— T T T T T T
210 200 190

T T
220

f T
230

S86

f1 (ppm)



11f/B

Yo
N
S
AN
o
0
N
CFa
(19F NMR, 376 MHz, CDCl)
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
20 10 0 -10 =20 =30 =40 =50 -60 =70 =80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220

f1 (ppm) s87



11g/A

£00°0"1
i
299" 1
29"
169" 11
869" |1
p0L L1
Tl
82L1
AINE
0L0°Z

€202
1v0'C
550'Z
210'C
980'Z
060'Z
$60'Z
201z
g
1Z1'e
5z1'Z
8e1'z
LT
1612
%61z
2022
£22'C
622°Z
582z
LT
Shr'z
Yov'e
89Y'Z
e8r'z
88’z
1052
1152
525z
W'z
566z
895°Z
1167
63521
86571
61921
¥8.°¢
162°¢
118°¢-
0es'e
/69°¢
¥G8'e
098'¢
69"
288y
9£6'9
£66'9
1G6'9
1911
sgl'/
£0Z'L
el
092’2
6121
181°/
1811
1667,
9g6°/1
£66°/1
8G6'/ 1
096°8-

286°8-

COOMEe
("H NMR, 400 MHz, CDCl3)

L A

100

H/. .
002

A00')

H\oo.m

F00Y

=00’}

=00'¢C
001
=l0¢C

=00'1
=00'1

E00'L

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S88

10.5

f1 (ppm)



11g/A

va.mm\
8ve¢E—
869°9€~
N@@.Nv/.

19816~
2LLes"

c0c'8ll

NN@&N_‘/
m@m.omv/
tm@NF/
€GY'8CL~"
coLecl-r
mmm.om_\.\.

c6eeel
eyl —

L69'GVl—

616991 —

€8ev.LlL—

COOMe
(13C{H} NMR, 100 MHz, CDClg)

— T
-20 -30

-10

30 20 10

40

50

70

80

— T v T T T T T
220 210 200 190 180

T
230

S89

f1 (ppm)



11g/B

0021
S0/ LA
80/ L
0L
TINE
INE
192}
2€8'L
v98'L1
G681
926'L 1
1S6')
212T
822
182'C
887'Z
S62°Z
862°Z
¥0S'T
Pre'T
05e'C
868z
98T
18T
£8e'e
168°C
16T
S8r'z
£25'C
8252
IvS'T
256'C
852
109'C
Z19°Z
5e9'Z
eel'e
€901
690t
G80 -
260+
Zrl v
IR
Evi
88l'p
6012
ZiLL
L.
6211
Pl L
v2Z 15
Vel
8vz'L
€5z’ L
1ST'L
09Z'L
¥9Z'L
1821
208,
908,
6LEL
€zl
1281
ovy'L
05vL;
Yoy L
9z8°/-
168’/
88/
£G8'/-
6.'8
/18°8

o

.

COOMe
("H NMR, 400 MHz, CDClg)

00T
00}

00z
00}

=00'L

F00'L

-1.0

0.0 -0.5
S90

0.5

10.0 9.5 9.0 8.5 8.0 7.5 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

10.5

f1 (ppm)



11g/B

L6L°GC—
€Gl1°¢E—

69,67
608 v~
298° 16~
269'L5\

S0v'8LlL

0 rm.vm_\/
G80°L¢cl
wiu.wwv/
vwm.mNrW
ov6'8¢l
9 Fm.mm_\.\.
ovv'iEl
9¢8' 0Vl —
€yl —

96599 —

9e0v.LlL—

COOMe
(13C{H} NMR, 100 MHz, CDClg)

A T
-20 =30

-10

10

50

70

T T T T
140 130

—
150

T T T T T T
210 200 190

T T
220

f T
230

S91

f1 (ppm)



11h/A

G99’
2191
689'L1
96911
SONE
0Z.')-
9z. L1
766'L1
8002
£20°Z
12027
180T
1v0'C
9502
00T
560'Z
1012
pLLZ
0zL'z
121'T
veL'T
8e1L'z
evl'T
8Lz
51T
0912
591z
65V'Z
Pov'e
29v'T
19v'T
Z8v'C
98’z
5062
015
0852
255'C
0952
€15z
2862
5652
209'C
65.¢]
99/°¢-
AR
/¢
z8.°¢
68.°¢
09z ¥
59z v
V12 ¥
6.2t
206'9
806'9
916'9
¥26'9
1£6'9
86'9
S¥6'91
E@A
096°9;
996°9;
286'9
886'9
810/
20,
122 2
12211
vz L
05z 21
omw.i
£G8'8

- n

SRS

Cl
("H NMR, 400 MHz, CDClg)

E00'L

=00'1

+00'Y
200°1
=00')

F00'L

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S92

10.5

f1 (ppm)



11h/A

198527
26226 —
11026~
00025~

6Yy' ¢S —

y0EGLL
wrm.mrrv
682021
clelcl
w#m.riV
€.9°8¢l
8¢€6'6¢l
LL0°0¢€L
061°0€l
ce6'sel
€9t Lyl
veE LYl

Y€€ 091 ~
L11°C9L—

L98°€LL—

(T

Cl
(13C{H} NMR, 100 MHz, CDCl5)

A T
-20 =30

10 -10

30

40

50

70

80

T T T T
140 130

—
150

T T T T T
210 200 190

—
220

f T
230

S93

f1 (ppm)



11h/A

o
s)
o
©
DN
T,
Cl

(19F NMR, 376 MHz, CDCl)

T T —T - -~ 1 -~ 1 -~ 1~ 1~ 1~ 1~ 1~ 1 "~ 1 _ "~ 1 _ 1 "~ T "~ 1 _ "~ T _ "~ T _ "~ T "~ T "~ T "~ T "~ T
20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 —220
f1 (ppm) 594



11h/B

8L9'L 1
¥89°L 1
002'L+
ONE
Lo
NS
L8117
19211
69L L
008} 1
1E8'L

298" |-
9872
8vz'z
¥5Z'Z
1922
0/2°Z
1122
¥82°Z
062°Z
1622
£0€Z
91£2
2zeT
18€°Z
1882
Lrh'Z
o'z
Sov'Z
0L¥'Z
¥8Y°Z
681°'C
805°Z
€157
WSz
6952
v1S°Z
685°Z
165°Z
219°C
1192
086°S
166°S
166°S
€00
R
€L0Y
020°t
920t
280y
£Y0'Yy
9.0
060°%
IR
RAR
1699
996°9
0.6'91
186°9-
£00°Z-
600 .-
290°.-
BO.L
G101
£80°/-
160°Z-
860 /-
R
7AW
CIANE
5/9'g

- n

mmo.w;

SRS

Cl
("H NMR, 400 MHz, CDClg)

00°L
00}

002
+00'L
koot

001
002
Woo.m

=00'L

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S95

10.5

f1 (ppm)



11h/B

666'v¢—
1G6°LE—

6G5°6€E—
890'vv—

SGY'LG—

m@@.m:
Em.m:/
282021
mmmsm_/
Nmm.wﬁ/
282°621

m%.@NFW
2.6'621 \
6EL'LEL \
orisel

vm@.oﬁ\
/89'6E1

SYG 091~
686°COL—

oEr'eLl—

(T

Cl
(13C{H} NMR, 100 MHz, CDCl5)

—
-20 =30

-10

30 20 10

40

50

70

80

1
160 150

—
170

T T T T T T T T
220 210 200 190

T
230

S96

f1 (ppm)



11h/B

-115.221

Cl ©\F

("F NMR, 376 MHz, CDCl3)

T T —T - -~ 1 -~ 1 -~ 1~ 1~ 1~ 1~ 1~ 1 "~ 1 _ "~ 1 _ 1 "~ T "~ 1 _ "~ T _ "~ T _ "~ T "~ T "~ T "~ T "~ T
20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 —220
f1 (ppm) 597



11ilA

€00°0"
LL9'L T
189°L+
(UNE
LA
CTANE
SEL 1
b2 L]
65L 1
S9L LA
1€0°C

—_—

S0
090°Z
¥90°Z
¥10°Z
8102
¥60°Z
1012
6212
Lz
Lz
2512
9512
2912
0/1'Z
1112
2812
¥61°Z
8612
£0Z'Z
6022
5122
g8tz
8052
€252
8252
952
1652
9952
1852
G652
8092
1192
0£9°Z-
9/1°¢
£8/°¢-
06.°€-
96/°¢-
008°¢-
908°¢-
c19°¢
8Ye v
£GEY

19E"Y

99¢ ¥

8/89

€889

689

6689

T /1
AR
09z'21
mwmi
5121

pLe .

0z¢ .-
G2 .-
058G .-
1S .-
2652
G10'61

S — N T

-

106

l l Cl

CF4
("H NMR, 400 MHz, CDCl3)

il

E00'L

=00'1

=00
=002
001
00}

F00'L

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S98

10.5

f1 (ppm)



11ilA

Lnesz’
19626 —
€198~
22T

119¢G—

c90'6LL
0,0°0cl
l6L°¢cl
evo'Gcl
€80°G¢Cl
[AAATA"
L6V°GCl
Lv/1'GCl
_‘Nm.mm_‘\.
8.G°/¢Cl
G19°/¢l
€G69'/¢l
069°L¢l
1/8'8¢CL
1G8'6C1
108°¢EL
LLLOvl
€66'Evl

v vil—

l l CI

(a8
("*C{TH NMR, 100 MHz, CDCl3)

T 1
-20 =30

-10

60 50 40 30 20 10

70

T T T T T T T T
210 200 190 180

T T
220

f T
230

S99

f1 (ppm)



11ilA

»
N~
o
AN
©
@]
M
:‘“m
CEs
("F NMR, 376 MHz, CDCl3)
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 —220

1 (ppm) 5100



11i/B

Oc¢H

A78%
8Y.L L1
9211
VAL LA
IV
¥6.'1
1081
808’1 1
CTANS
968’} 1
1881 1

816}
012
912
€z82
zesz
0ve'Z
ez
¥Ge'Z
1982
1982
9/£2
7882
652
L0V'Z
60v'2
SIvz
1162
915z
¥eGZ
0vSZ
Y552
6552
1152
€852
192
/€92
vz
1597
999z
0892
5892
90't-
@wo.i
260y
660 1
5017
601 7
SLLb
s ARG
8Z1 1
1917

Z81 v
6617
eIz
8.6'9
£86'9
990°Z
€10/
810/
680
60"
10€" /A
oomi
oLe’/
zzs 1
zev 2
sy /1
¥ 2
0% 2
98°8-

- n

989'g-

l l Cl

CF4
("H NMR, 400 MHz, CDCl3)

b

=00’}
=00¢
=00'¢
=00'L

=00'L

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S101

10.5

f1 (ppm)



11i/B

90¢'GC—
060°¢c€E—

88G'6€—
cov'vvr—

c09'LG—

991611
€66611
¥89¢cl
€LV VLl
0Lgvel
LySvel
G8G'vCl
veevel
JASTATA"
g8eacl
¢8g'qcl
L06°GCl
L¥9°9Cl
8.99¢l
GL.'9¢cl
96.°'9¢l
9gc6el
alLeeet
19862l
6LL°EEL
€¢8'6¢El
Gevevl
Y90 VLl —

l l CI

(a8
("*C{TH NMR, 100 MHz, CDCl3)

— T
-20  -30

-10

40 30 20 10

70 50

1
100 90

f1 (ppm)

T
110

T T T T
140 130

—
150

— T v T T T T T
210 200 190 180 170

T
220

—
230

S102



11i/B

(9\]
i
oi
o
0
N
‘ ‘ cl
CF3
(19F NMR, 376 MHz, CDCls)
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
20 10 0 -10 =20 =30 =40 =50 -60 =70 =80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220

1 (ppm) 5103



1jIA

200°0-
OZH 19}
602
912
b2
Lyl
v9L'L1
0LL'L1
920°Z
6€0°Z1
55021

—_—

65021
690'C
210'C
630'C
2012
LT
2512
IS1'T
2912
8912
vIL'T
1812
981z
0022
v0Z'Z
1022
vZ'T
6122
L6Y'C
516C
0852
¥z
€562
/55T
215T
£65°C
109'C
£29'C
96.°S
£08'¢
608°¢
Z19°¢H
gl8¢c
czs'e
85¢ A
£ v
AR S

9/
¥68'9
668'9
806'9
916'9
£26'9
626'9
656'9
996'9
216'9
086'9
286°9-
wwmi
£66'9
#00"2
6002
vzs'l
0eg 2
526 /1
0852
IS 1
€66/
1061

9£0°6-

Ll e

CF4
("H NMR, 400 MHz, CDCls)

E00'L

=00’}

=00'1

10.0

10.5

S104

f1 (ppm)



1jIA

gsssz/
2y e —
L16°9E~.
6812v~

L€9CG—

26Y'ShL
S0L'SLLA
090°6 4}
6€8°2Z}41
656211
6612
E0'GZL 1
€EY'SZL 1
0vS'SZL
65.'SZ1
SzL9zl
!
2L9°/2L
2Ll LTL
0S.°221
9662
sro0s”
9vL OVl
LvT ::W
6T 171

8.1v'09l ~
€¢6'¢9l—

08v'v.LlL—

SAeN

CFa
("*C{TH NMR, 100 MHz, CDCl3)

A T
-20 =30

10 -10

30

40

50

70

T T T T
140 130

—
150

T T T T T T
210 200 190

—
220

T T
230

S105

f1 (ppm)



1jIA

Te]
S S
o o
N -
o -
0
N
L
CF4
(19F NMR, 376 MHz, CDClg)
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
20 10 0 -10 =20 =30 =40 =50 -60 =70 =80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220

1 (ppm) 5106



11j/B

SPL 1
28 1
892'L1
SLLLT
18L°L1
86. 11
S08'L1
8Z8'L1
8E8'L 1
698'L 1
L06'L 1

2661 -
IIET
28T
9ze'Z
€eez
ove'Z
ve'T
8ve'Z
bGE'Z
8967
yIET
€8e'Z
68€'Z
20v'Z
80v'Z
9Lb'Z
2T
1162
915z
5es'Z
oSz
YGS'Z
6552
8157
€857
5197
897
€9z
19T
999°Z1
189
989z
wmoi
POl b
LA
LY
¥R
AR
R
881 1A

50271
6L

6169
G86'9
500°L
0L0°Z
920°L
Zv0'L
80/
16021
No_i
oLL2

w:i
12V

zel .
oz /-
LSV /A
8 /-
€S/
G98'8-

- n

1898’

Ll e

CF4
("H NMR, 400 MHz, CDCls)

00}
w.moo.N
00¢
=00}

E00'L

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S107

10.5

f1 (ppm)



11j/B

0€C’'sc—
¢l ece—

€99'6€—
VASTA 4 4

€89°/9
mmm._‘o_\y
L06°GL1 A
LCL 9L
9016111
€10°0C1
€LLecl
meéN:
SAL1a
oGy’ vel
eey'vel
068'vCl
Gleacl
22 R4
€98°6¢l
699'9¢l
£0L°9¢1
vyl 9cl
¥8.°9¢l
9L1'8¢cl
vmw.mwr/
cl6'6Cl
ovo.omrw.
¥89°6€1
L196€L
¢8L'6El
G6.°6€1

9.,.°091~
0cce9l—

Y60 VLl —

SAeN

CFa
("*C{TH NMR, 100 MHz, CDCl3)

— T
-20 =30

-10

60 50 40 30 20 10

70

1
100 90

f1 (ppm)

T
110

T T T T T T T T T T
210 200 190 180 170

T
220

—
230

S108



11j/B

-62.186
-115.163

T,

CFy
("F NMR, 376 MHz, CDCl3)

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 —220
1 (ppm) 5109



11k/B

669') 1
€0L'L1
RINE
82111
SEL'LT
YN
8G. L1
v28 L]
GS8'L 1
988'1 1
L1617

evl'T
992'2
v12'C
0822
£87'C
0622
5622
862°Z
10S°T
60€°Z
98T
1282
828z
yee'e
Zve'T
8ve'z
8’z
1052
615°Z
525z
VST
6v5'C
6852
Z19'C
/19T
289'C
0v9'Z
559'C
659°Z
€18°¢-
£Y0 71
670"+
wooi
2.0y
110
880"
6071
2017

m:.vw_
eeLy
6199
¢899
G849
8G8'9
€989
¥.8'9
0889
1889
G669
1002
9102
8102
¢c0' L
190"
890721
v.10° L
G801
0601
860"

Nmm.i
6.G°8

I I Ohe

CHs
("H NMR, 400 MHz, CDClg)

N 1N

200}
2001
-00€
002
H\oo._\
00}

=00°¢
Fooe

=00}

00Z
Woo.r
=00

E00'L

-1.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
S110

4.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

10.5

f1 (ppm)



11k/B

956'02”
951°62~"
ZLLTE~,

LY9' 0V —
Lecvyr—

y9€°GG~
G08°LG—

68L VLl —
€006LL—

988°/Z1
S@aNFW
619671
270812
0zzZ'€s) \
16V Vel \
0Lz LE)

898Gl —

8GC€LL—

O e

CH,
(13C{H} NMR, 100 MHz, CDCly)

— T
-20 =30

-10

40 30 20 10

70 50

T T
100 90

f1 (ppm)

T
110

T T T T T T T T T T
210 200 190 180 170

T
220

—
230

S111



111/A

859') -
599"
28911
639'L1
969 L1
L]
6121
286'L1
966'}1
71021
820
Sv0'C
650'C
080'C
¥80'C
960'C
10L'Z
601°Z
LIz
2zL'T
9zL'T
eelL'e
8e1'z
8Lz
¥51'Z
0912
1812
1812
€61'C
98T
ovr'e
Shr'z
Yov'e
697°Z
8T
88’z
9052
1Sz
1£6Z
€552
195°C
v1GT
€852
9652
€09'C
808'¢
518°¢
zz8'c
0e8'e
8e8'c
Sve'e
258°c
Yoz v
6vT Y
867 %
€oz'Y
8¢/°9
1G1°9
86/°9-
8201
L0
951 /A
SI1.
¥6L 'L
€0z’
602 .-
9"/ 1
021
8¢/
€65 /-
Ngﬁ
5z8's

- n

CHx

Er
("H NMR, 400 MHz, CDCl3)

h

L

Eo00'L

=001

AR
eolojololoNel

S55535595
A unlh walh . el - .

001

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S112

10.5

f1 (ppm)



111/A

4% _‘N“
18¢°G¢

Gog¢E—
196°9€~
NN@.N#/

609°¢G—

€Ce9ll
9cvocl
689°G¢l
Sy Ll

18G°0€1
18L°€ECL
Ly OCL
Lve8el
0v9'avi

2
&
AEN IR

9G6'€LL —

SRS

Br

("*C{TH NMR, 100 MHz, CDCl3)

— T
-20 =30

-10

40 30 20 10

50

— T v T ' T T T T T
210 200 190 180 170

T
220

—
230

S113

f1 (ppm)



111/B

889'L 1
L
912711
02L L1
GEL LT
ThL A
8L L
9.1
99/°1 1
LLLL
¥6.L L1
8781 1

6481
oL6’lL
L¥6'L
19¢°¢
99¢'¢
Ll2¢C
v8¢'¢
l62’¢
00g¢
10€°¢
9le¢
eeee
OcCH Lg¢€°¢
96€'¢
Y9€'¢
0.€°¢
881°¢C
v6v'c
cls¢e
8lG'¢
L€GC
L€G°C
GGes'¢
19G6°¢
16G°C
vi9'¢
619°¢
ye9'¢
A4 K4
1LG9°C
299°¢
G89'C
L10Y
€C0'v]
Ye0' v
001
0V
¢S0'v
9501
€901
690171
9.0'v
160'Y
80LY
444
G689
8¢6'9
669
G669
G80'.L
€012
80¢' .
12C 1A
e LA
98¢/
AN
80€"/
1430

mmo.&
$79'8

DA

Er
("H NMR, 400 MHz, CDClg)

E00'L
001

008
7 00°|L
o001

ooz

00'L

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 0.5
S114

10.5

f1 (ppm)



111/B

R arAd
8vL'sz”
GEL'ZE~L

8.,.6€—
068'vv—

W9 LG—

709911
10L°0CL

NN@.mNr/
NNo.wNF/
mom.mmv/
va.QNPV

L0Z0EL7F
BQE%
ﬁm.mﬁ\
mmm.mmr\
989'8¢€

LL6'EVL

68G°CLL—

SRS

Br

("*C{TH NMR, 100 MHz, CDCl3)

A T
-20 =30

10 -10

30

40

50

70

T T T T
140 130

—
150

T T T T T T
210 200 190

—
220

f T
230

S115

f1 (ppm)



11m/A

0€9' I
9€9" 1
099" 1
999" 11
€89' 11
069"
Sv6' 1
£66' |1
£00°Z
£€20°
52021

9£0'2
6£0'Z
Zr0'g
Y02
9502
¥90'2
6902
€102
0802
G802
6802
G602
0012
0512
9512
2912
€812
681°Z
G612
6552
orr'e
6512
vo'Z
8/¥'Z
estg
1052
9052
1252
6752
0562
695°2-
8/G°Z
16621
99/°¢1
€l/°¢
611°¢
£8/°¢
68.°¢-
96.°¢
997 1
V1T
082
G8z'v
69,9
v11°9
G169
£66'9
YIWE
€611
861" .-
1021
LWL
vLZ'L
vz .-
09z .1
29z 11
097 /1
282 11
98z /1
98]

L

wmw.w;

HsC G r:H3

("H NMR, 400 MHz, CDCl3)

WA

A

E00'L

=00'1

=00'L
7 00°¢
007}
=10¢

=001

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S116

10.5

f1 (ppm)



11m/A

Zv0'0z—7
65" &v
LYEST

909'Ze~
TLLLE~,
8/€ 0b~

GGG¢cS—

0GL°LLL
€6cccl

Loy 9cl
NOP.NN_\W
mvm.ww_‘w.
0s5'8¢l

L LEL~
€eg L

Sev'avl—

L26'€LL—

M

HsC G r:H3

(13C{H} NMR, 100 MHz, CDCly)

o

M

— T
-20 -30

-10

40 30 20 10

50

70

— T T ' T T T T T
210 200 190 180 170

T
220

—
230

S117

f1 (ppm)



11m/B

2151
S6G°L 1
909'} 1
919'L 1
€29'L 1
629"}
8Y9' |1
049'L1
2801
L90°)
08L'L
8Lk
€18'L
Zr8’L
£26°L"
S90°Z~
LIz
L02T
12T
822'C
vET'T
6€2°C
0S2'T
192°C
9922
2lTT
62T
0£ET
29T
2Lr'T
05T
915°T
2€S'T
0vs'T
855°C
95T
£85°C
65T
909'C
929'C
0S9°C
298°€
898°€
€18°€
088°€
988°€
268°€
868°€
¥06°€ -
0L6'€
L16°€
1E6'E
8E6°C
90z
STV
2ETY
25T
1229
¥10°2
€0/
SE0°L
Obb"L1
8G1°L1
921"
€T L]
2ET L
052 41
002’8

CH5©

("H NMR, 400 MHz, CDCl3)

HsC

b Mo

L

Eo0'L
E00'Y

001
200

Fooe

F00'L

F00'L

E00'L

0.0
S118

0.5

10.0 9.5 9.0 8.5 8.0 7.5 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

10.5

f1 (ppm)



11m/B

£27'12
90812
sz6'cz”

ce9lE—

9Ll e~
0zl vy

9¢G'9G—

€ot'8lLl
woq.mﬁ/
wmm.mﬁ/
980221

movaFV
IR A
GL9°9EL~_

9c9'LEl
0.8°L€L

899Vl —

c9LcLL—

M

HsC G r:H3

(13C{H} NMR, 100 MHz, CDCly)

o

— T 1
-20 =30

-10

70 60 50 40 30 20 10

80

T T T T T T T T
210 200 190 180

T T
220

' T
230

S119

f1 (ppm)



11n/A

1191
29" L1
0v9' L
Iv9' LA
59" L
091
L9}
00£'1
GLLLA
88811
816}
126'1
1G6']
620'C
580z
Sv0'Z
150'C
1502
0902
190'C
10T
1102
280'C
880°Z
660°Z
691°Z
S/1T
2022
802'Z
262'C
0T
vZr'e
0er'e
e
8vr'z
900r'T
2T
9T
1672
¥0GZ-
815z
92521
0vG 2
G e
GG e
095°¢
195°¢
clGc
1G°¢
£8G¢-
065°¢
965°¢”
668°9
¥06'9
G169
126'9
G£6'9
27691
876'91
5G6°0
N@@.&
0/6'9 *

- n

6169
5869

020° 21
520° .-
001" Z-
50121
zzL .
12V
188
£G/'gA

CHz
J

("H NMR, 400 MHz, CDCl3)

= 00°¢
=00'}
00}
2001

00'¢

E00'L

00
Yool
0oL

00t

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S120

10.5

f1 (ppm)



11n/A

rlz—
6£7'GZ—
SGH'08~
65226 —

voL Ly
192°9p—
029°€5~_

¥08'¥LL
Qo.m:v
AT
0L'82Z)
198821
%w.mﬁw
296821 \
9er’ LEL
Geeeel
SYEVEL
Ew.mi\
€Z6'SPl

896°6G1 ~
801 ColL—

LIV ELL—

CHx

B
(13C{H} NMR, 100 MHz, CDCl5)

o

1

— T
-20 -30

-10

40 30 20 10

50

70

— T T ' T T T T T
210 200 190 180 170

T
220

—
230

S121

f1 (ppm)



11n/A

To}
¢
I3
N~
]
M
CH5
DRSS
CH5

(F NMR, 376 MHz, CDCl5)

T T — T 1 T _~*~ T _ T _~ T~ I "~ 1T _~ T _*~ T _*~ T _* T _* 1 "~ T 1~ T _ T " T " T " I " T T I
20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 —220
1 (ppm) s122



11n/B

100°0"1
15911
199" 11
599" 1
6.9
289" 1
589" 1
689'}1
269' 11
9021
0bL 1
PLL L
LLLL
8eL'l
196'|
686'|
566 |
£20C
8€0°C
90z
20T
owo.NW
8vl'e
292'T
692°C
92T
6.2¢C
982°C
£62°C
8Lv'T
£8v'Z
205°C
8052
0252
925°C
rsT
0S5°C
£09°T
0£9°C
¥£9°T
692
8592
€192
£19'2]
Ly
9Ll P

0Z1 ¥
A%
€eL ¥
Lyl b
4487
AN
€SL'y
€59
6€5°9
8€6'9
€¥6'9
096'9
a6l
286'9
¥66°9

_—

e ———

e ——— e

6669

9102

1202
G812
06121
8617/
10C .1
G LT
0¢c' .
9¢G'8
LyG'8-

CHz

M

J

o

CHs
("H NMR, 400 MHz, CDCl3)

E00'L

001

-1.0

3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
S123

3.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

10.5

f1 (ppm)



11n/B

G86'0¢c—
ovL'GC—
8¥6'6C~_
6Ll ce—

gie v’
9018 —
0LEHS~_

LI8YLL
owo.m:v
0ce6LL"
898°/21
aow.mm_W
wmw.wﬁ\
vZ1'0€L
G/IY'EEL
GLLEEL
8L6'vEL
maw.mi\
LEB'GYL

cv0'09L~
8LV COL—

SLLELL—

CHx

B
(13C{H} NMR, 100 MHz, CDCl5)

i

— T
-20 -30

-10

40 30 20 10

50

70

T T T T T T T T T T
210 200 190 180 170

T
220

—
230

S124

f1 (ppm)



11n/B

-117.101

CHs

RS

CHs
(®F NMR, 376 MHz, CDCl5)

T T — T 1 T _~*~ T _ T _~ T~ I "~ 1T _~ T _*~ T _*~ T _* T _* 1 "~ T 1~ T _ T " T " T " I " T T I
20 10 0 -10 =20 =30 -40 =50 -60 =70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 —220
1 (ppm) s125



110/A

88| 1
068’11
G102
1102
180°CA
701°¢H
0LL"¢H
8€1°CT
L0V 2 -
144
9¢V ¢
mmv.ﬁ
14449
8¢
6S1'¢C
19v'¢
(WA 4 1
G6v'¢C

119C

2e9¢ )
G659 F00°}
619¢C Foo'l
col'¢c

80.°¢C .
6¢.°¢C Wmmw
A A
88€'
L0V ¥
has
veY'v1
900,
1202
761"/
1617/
102 /A
60¢ /1
Y12 /1 =
6lC /1
09¢' /1 (]
€12 /1
11T /A
me.ﬁ
vom.j

80€" L
6LEL
€2eL
9ee’L
ove’.
"y
851,
2Lyl
SLy'L
6LV L

i
E00'L

("H NMR, 400 MHz, CDCl3)

cov.
961,

G162
6162
ces’.
9¢eG’,
ove'.L
€GG° L
1GG°.
mmm.ﬁ

0652
29/,
69/,
z8. 11
68/°/
6.
@gi
996°,

5568565556469
v v AN~ QN «—

B H e W
oNoNolololoeNoNoNo)

-1.0
S126

-0.5

0.0

0.5

2.0 1.5 1.0

2.5

4.0 3.5 3.0

4.5
f1 (ppm)

6.0 5.5 5.0

6.5

8.0 7.5 7.0

8.5

9.0

9.5

0.0



110/A

619°€C—
¢e8'6Cc—

6Cy' 0 —
crear—

9.0'8G—

€1562Z)
612621
12092
€15°921
818921
6LL°22)
29.°/2)
818121
A TAR
omm.wﬁ\
181621
88/°2€1
aLL'esl
0SSyl —

818°€LL—

(13C{H} NMR, 100 MHz, CDClg)

PR

PRTRprReR Y

L)

A

L

ikl .-4b

b L)

A

abaud

Mo

ebaoviod Lkl

bbb b e bl |

Wi

Ll

— T
-20 =30

-10

70 60 50 40 30 20 10

80

T T T T
140 130

—
150

— T T T T T T T
210 200 190 180

T T
220

f T
230

S127

f1 (ppm)



110/B

966 |1
996 |1
561z
591°Z-
8/1°Z
881°Z-
1612
SLY'Z
LSY°Z-
0vy'Z-
1YYz
952
Yo'z
ZIv'T

88z
€16z
0252
099°Z
089°Z
00,2
¥01°Z
v21'Z
¥81°Z
96.°Z
0182
228'C
ARG
081 %1
181¥
aa
Naa
tiaa
LSY'b
290"/
£80°/-
560"/
001"/
AWE
LLL 2
862° /1
ZLe /A
81e /-
9Z€'L1
08¢
yEe /]
268,
19/
L1€)
¥8e'/
98¢’/
265,
1§G°/
peG' L
8vs'/
1GG"/
¥GS' L
89G°/
LIS L
V65",
865/
119/
919/
619/
€89/
9c9'/ 1
959°/1
8,971
8vg/ ]
258/
18/
@NOA
1v0'8

Y

("H NMR, 400 MHz, CDCl3)

LT

00}
001
Fooz

F00°L
E00'L

E00'L
=00'L

-1.0

3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

3.5

4.0

4.5
f1 (ppm)

6.0 5.5 5.0

6.5

9.5 9.0 8.5 8.0 7.5 7.0

10.0

S128



110/B

1210 4
vz 0e—

10€8€—
18¢°¢y—

Y6C€G—

Ley'GclL
ce9'ael
gle'qcl
90c'9cl
999'9¢|
6¢0°Lcl
18v'LCL
608°L¢l
ce9'8el
¥0.°8¢l
G.G°6¢1
chlcel
LgLeel
129Gyl —

SIS

6€8°CLL—

(13C{H} NMR, 100 MHz, CDClg)

— T
-20 =30

-10

40 30 20 10

50

T T T T T T T T T T T
220 210 200 190 180 170

—
230

S129

f1 (ppm)



12a/A

9€9'} 1
r9' L
999"} -
299"}
199"}
189"+
889" -
€69' 1
0612
56121
80221

€1T°T
122°C
92T
ove'z
svee
€IET
88¢c'z
86€'C
YOv'Z
e
Uz
€Zr'e
lEv'Z
9EY'Z
e
5192
Pk
AR
gelL'e
Z9L'e
8/L'€
Lve'e
09Z°€
892°€
6.2°€
/82°€
90€°€
9T v
LGT'Y
810°/1
220/
8€0°/
750°L 1
6501
2.L0°L

$20° L7
1101
180/
060°2
960'/
00}'Z
SLLL
8lLLL
Zvll
oL
oL/
ZlL]
1IV]
181/
€6l 2
1611
Wzl
91z,
08€"/-
88/
665"/
0V .-
0vs 8-
e8]
1958

vom.wg

("H NMR, 400 MHz, CDClg)

oot

20071
Roo¢
=001

00}
5001

F10°€
Rlo¢
=00’}

-1.5

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5

10.5

S130

f1 (ppm)



12a/A

008'cc—

L16°1E~
SoL'veE—

18 vy~
91697 —

8EY'9G—

€28'6L1

ot.mﬁ/
ww;ﬁ/
AR TARNE
18T9TLF

008'9Cl
GLiLcl

801 /¢l
ore0cl
1G0°9¢L

wmo.ov_\\
LE6 VYL

89/°€LL—

("*C{THY NMR, 100 MHz, CDCly)

=30

—
-20

-10

30 20 10

40

50

70

1
160 150

T
170

T T T T T T
210 200 190

T T
220

f T
230

S131

f1 (ppm)



12a/B

8€6'L 1
966} 1
€961 1
1167L1
6861 1
LYT T
25T T
8522
89221
11TT
08221

£82'Z1
8652
909'C
919'C
29T
Zv9'T
159C
9/9'C
189'C
10L°C
6.8'C
106'C
906'C

Le6'c—

AR
621°C
eele
LELE
SyLe
Z51°e
9G1°¢
£9l'e
6v2
GGz
€9z
89z v
vz v
Nwm.i
887 ¥
0SY -
oLV ¥
€602
1802
250'L1
§50°Z1
120" A
¥20°L~

LG
a6,
8GlL°.
8912
[AA WA
GLL'L
Ze8l’.
L61°L
1451
00¢’.
80¢'.
€lLc.
c¢ee’l
|ZAA
YA A
081°.1
€61 L1
L6V
00G"Z1
8YG .1
G9G'/ 1
696/ 1
A Atk

=

Z81'8-

("H NMR, 400 MHz, CDClg)

Eo0'L
F00'L

H/oo.N
Fooc
H\oo.r

=00'L
=00'1

=101
107
00}
=00}

F00'L

-1.0

0.0 -0.5

0.5

10.5 10.0 9.5 9.0 8.5 8.0 7.5 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
f1 (ppm)

11.0

S132



12a/B

Evlc—

10470~
658 LE

Yo vy~
6EC 9V~

c09'L6—

8¢861L1
Lov'vel
S00°gcl
gGo'gcl
€LL9cl
v.,.°9¢Cl
9/¢€'L¢Cl
ovy'8cl
ceoect
€18°6El
€aL Lyl
¢89'Gyl

RS IAIY

c69'€LL—

("*C{THY NMR, 100 MHz, CDCly)

A T
-20 =30

10 -10

30

40

70 50

90

T T T T
140 130

—
150

T T T T T T
210 200 190

—
220

f T
230

S133

f1 (ppm)



12b/A

vveL b
162 L
¥92 L
0LL'}+
9LL'}+
06L k1
96. 11
108"} 1
S0€Z1
1€
€2€°Z1
0€€Z7
9e€Z
6YET
ySeT
Lev'e
¥8Y'Z
662
505°C
L116T
29T
0€5°Z
£Y5C
095°Z
9812~
1282~

ETEN
0ST'€F
y.T°€
062°€
8re'e
L9€°€
SLE€
S8€°€
y6E'e
ELye
LLEY
zeey

CDCly)

("H NMR, 400 MHz,

Eoo'L

F00) |

£00€
H/oo.m

001 |

001 ¢

5001

=00} |

00}
0o'¢

00¢C |

00°L

00}

-1.0

0.0 -0.5
S134

0.5

10.0 9.5 9.0 8.5 8.0 7.5 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

10.5

f1 (ppm)



12b/A

AN TA
128°€c—

VL6 LE~
SLLYE—

ELV VY~
YE6'9v—

€16°96—

v.9'6L1

NON.#N_\/
@@#.mwv/
vmr.owr/

¢8L°9¢CL—
¢60°LCl

I
vZlL'8¢ r\
9€L0€l
creeel
wmm.mmr\

Lviovl
086'vvl

L8V’ ELL—

("*C{TH NMR, 100 MHz, CDCl3)

T T
-20 -30

10 -10

30

40

70 50

90

T T T T
140 130

—
150

T T T T T T
210 200 190

—
220

T T
230

S135

f1 (ppm)



1 3 2
|
A
‘a,!
{4.280,2.472j\@ !/“\‘
L
@ {2.482,4.280&
@
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5 -1.0
£2 (ppm)

~10

S136

f1 (ppm)



CHa
(NOESY)

{4.280,2.472&

3
0
16)
6l
TINEN |
@@ il
\
2.472,4.280
{ N

~10

10.0

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T
5.0
£2 (ppm)

4.5

4.0

3.5 3.0 2.5

2.0

1.5

1.0

0.5

S137

1 (ppm)



12b/B

026} 1
926' L+
GE6' )
SY6' L
256 L+
656 |-
696 |-
8/6'L-
£86' 1
2002
222
1€2°2
9822
evez
2T
9622
8972
182°Z
00€°Z
186°Z
¥65°Z
5092
129°C
0£9°Z
99z
G997
699'C
689'C
658'C
0/8°Z
188°Z
168°Z
106°Z
8/0°€
980°E
860°S
201°€
eLL'e
gLL'e
5z1'e]
AR
v 1
122 b
€8T v
ovmi
eST Y]
09Z'¥
POV -
eZv v
0.6°9
9169
2669
1669
€512
¥ol°.
LIV
Gl1.
8/11
68l°.
16171
902’ .
Wzl
01Z2
€77 .-
082 .-
867 /-
€121
817 1-
96 /-
285/
67 8-
08"

GHs
("H NMR, 400 MHz, CDClg)

.

|

001
=00'L

=001
E00°€C
001
=00')

E00'L

-1.0

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5
S138

10.5

f1 (ppm)



12b/B

10712~
geee”

c09°0€~
g8l Le"

SL6' VY~
TAA ) 2dl

VAZS A b

9611
GE6'VZL
LE0'SCL
G69°9Z1
692°/2L
9ev' LTl
AT TARN
692'62L-
YreeeL-7
L08'€elL
ZLL VL —
vyl GhL—

G8E€LL—

("*C{TH NMR, 100 MHz, CDCl3)

— T
-20 =30

-10

10

20

40

50

70

T T
140 130

—
150

— T T T T T T T
220 210 200 190

T
230

S139

f1 (ppm)



==

| Lyl .

{4'352’3'05%@ ‘/{4.198,3.056@@ j | -3
i ]

é @ @3.056,4_352 23.056,4.1098}6 ,
-5

-6

~—>
=
B3
T
s

~10

—
10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5 -1.0
£2 (ppm) S140

f1 (ppm)



CHa
(NOESY)

2
J A
) 6
[
{4.352,3.056 4.198,3.056) B #
| st
8 {3.056,4.352}\1/{3'056’4'198}
[
0
@
[ -
T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 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 0.5

£2 (ppm)

S141

1 (ppm)



12c/A

€86°L 1
16G°L 1
109’} 1
€09'L 1
2SLLT
LLL WA
108"}
50811 |
0£2°Z]

€227
S¥ZZ
€52°T

652°C

692°C

12T

982°C

€0€'T

0zeT

LEET

1SET

y9€'T

69€T

L1€T

28€T

10S°T

0L5T

15T

25T

ES'T —
S¥S'T
£€58'C
698°C

mww.m
mww.m O
mtu.m .
S6v'¢
G0g'¢

025°€ O
0£G°€

6401

290't o
€169

2€6'9

AW

0glL

LEL)

AW

8yL/

("H NMR, 400 MHz, CDCl3)

ISLL
2911 U
5oL/

08L'2 —
g1’/
S61°L
6612
207'L
0Lz'L
¥8Z'L
88z /1
862 /-
£0E" .
10821
@mmi
09€°L]
€IS,
1€/
18"/
G6€° /-
665" .-
v26'81
126°8-
9v6'g-

|

F00'L
Foot

Fooe
=002
=00

E00'L

=00'1

00}
H\.oo.v
00°€
Woo._\

E00'L

-1.0
S142

10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0 -0.5

10.5

f1 (ppm)



12c/A

GEO'ET~
o:l&%
192°92

eLgze”
€50°L8—
GOz L v —

9G9'86—

910611
Lv0'ECl
[ANATA"
€eeoct
v.,. /[cl
198°/¢l
991°8¢l
L2sLEL
mmﬁomw\
08€°L€L

108°8€L

=

Sl6°€LL—

("PC{"HI NMR, 100 MHzZ, CDCl3)

A T
-20 =30

-10

10

20

40

50

70

T |
140 130

—
150

T T T T T T T
210 200 190

T T
220

f T
230

S143

f1 (ppm)



12c/A

(udd) 13

~10

(H-H-COSY)

(=SS5

=

-0.5

0.0

4.0 3.5

4.5

5.0

5.5

8.5

9.0

10.0

10.5

M

0

1.

0.5

2.0 1.5 1.0

2.5

3.0

7.5 7.0 6.5 6.0

8.0

9.5

S144

£2 (ppm)



il
i '%@m@
- g@ to
c : L]

{3.962,2.266}\

{2.266,3.962
A

L1

P—
S =
==
o C=D
T
]

~10

— :
10.0 9.5 9.0 8.5 8.0 7.5 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 0.5 0.0
£2 (ppm) S145

1 (ppm)



12c/B

229’1
829' L1
289' L
0591
9/8' L
8811
6811
606'}1
6021
29071
12021
$60°Z
881z
S61°Z
5022
v1Z'T
1222
512'T
182'C
182'C
862°Z
60€°Z
5Le'Z
529z
€9’z
059'C
869°Z
189'C
269'C
9012
21T
21T
Ivl'T
052
€87
108°C
9082
528z
v
522 1
0.8t
9/€ v
06€ 1
G6E b
Rad
9Lp b
¥v6'9
£96'9
286'9
290'L—
280'L/E
eIl
81/
¥6L L
602'L
827’1
8ve'L
09zZ'L
92"/
8.2 /1
287 L
16211
602
eLes
12811
1€/
G/
09¢"/
AT
1811
8.8
908'8-

N

("H MMR, 400 MHz, CDClg)

1 S

|

9.0

=00'1
E00'L

E00'L

-1.0

8.0 7.5 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 0.5 0.0 -0.5
S146

8.5

10.0 9.5

10.5

f1 (ppm)



12c/B

88 Ll
ovL0z”
€88 /2~
00€°Z€~\_
1G6 Ve~

8.6°CY—

G86'09—

€188l
L06'€21
118621
580221
meNFW
Le2 121
056'82)
Bm.mﬁ\
gve el
¥Z1 98l

8G6°9€1
048°LEL

|ZAVN 78 S

("PC{"HI NMR, 100 MHzZ, CDCl3)

vy

l“"l

o

LAV U S

TP, S—

L

A TN

A T
-20 =30

10 -10

30

40

70 50

90

T T T T
140 130

—
150

T T T T T T
210 200 190

—
220

f T
230

S147

f1 (ppm)



12c/B

(udd) 13

~10

(H-H-COSY)

}

©

™

N

2’

AN

<

]
M&v

©

™

N

27

<

o

N

<

JL

}
[q\]
<t
-
4’
©
(¢p]
B
SRS
(=
%
<t
(@)
1]
4’
(o)
o
N
N
N

fecc—>2

==

8l (w=)) 8}

-0.5

0.0

3.5

4.0
£2 (ppm)

4.5

5.0

1.0

0.5

2.0 1.5 1.0

2.5

3.0

T
7.5 7.0 6.5 6.0 5.5

8.0

T
9.5 9.0 8.5

10.0

S148



{4.304,2.236}\{ 24.142,2.236}

“ {2.236,4.304 /{2.236,4.142} ’
{ @ 9 b\»

~10

— .
10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 3.5 3.0

£2 (ppm)

25 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
S149

1 (ppm)



	revised-SI-word部分-20250704
	核磁谱图合集-20250626
	13aa
	13ab
	13ba
	13bb
	13ca
	13cb
	13da
	13db
	13ea
	13eb
	13fb
	13ga
	13gb
	13hb
	13ia
	13ib
	13ja
	13jb
	13ka
	13kb
	13la
	13lb
	13na
	13nb
	14aa
	14ab
	14ba
	14bb
	14ca
	14cb
	14da
	14db
	14ea
	14eb
	14fa
	14fb
	14ga
	14gb
	14ha
	14hb
	14ia
	14ib
	14ja
	14jb
	14kb
	14la
	14lb
	14ma
	14mb
	14na
	14nb
	14oa
	14ob
	15aa
	15ab
	15ba
	15bb
	15ca
	15cb




