Electronic Supplementary Material (ESI) for Chemical Science.
This journal is © The Royal Society of Chemistry 2020

NH,CI

f T T T T T T T T T T T T T 1
13 12 11 10 g 8 7 6 5 4 3 2 1 ppm
TE g g
- o™ o o™
"y
oy
r
||
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 =200  ppm



>IN ™

o m WM A~ M NN O @ =y — S o O
. A~ wn oMo emo oo o O &Y [V e el
o o e e e e e e e e e e e w e ..
i e o ™™

11 10 9 8 7 6 5 4 3 2 1 ppm

2.23 —

[ee] D HOW MWW U RN

ol NN ™MO WA T W0 — w
- P .. ol <
— WO 0@ B
[l MM NN NNNNNN o ™
— o A o o [l ™

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



NH,OTf

Ph O/\/Ph

T
-120

T T
-140 -160 -180 ppm

-20 -40 -60
<+ el ™Mool
0 —
< ™ m ™
NH
Ph
Ph)l\o/\/
I
. ﬂ | w
\ J
VML L |
T T T T T T T I T T T T T T
95 90 85 80 75 7.0 50 45 4.0 30 25 20 15 1.0 ppm

=4

E

(-1
(=]

oo o
™ MTo



ZET E
iﬁ.mv
951€

Me

ppm

75 70 65 60 55 50 45 40 35 30 25 20 15 1.0

8.0

8.5

9.0

9.5

96T
G gL —
e
— 10t
—20¢ .
868 —
6€°g9L
2 L W-
FrL
002
/66°C
=G
“ens
=k0¢
AFOL
68°¢
e
0'89T7T —

.JLJ.A;L-L

. primmingieuap, “Jm#

ppm

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

190



ppm

1.0

L«
- b6 ZE

Le
— oi
L«
o
Le
-
97°¢ 3 @
827 —> = 50z £0° &3
oere " ™
[ e
pe-aL
- 105 TN
INf 8% (.p.\.

A
N/
T
4.5
5
o~

g

7.5
0
wn

=2}
el
o™

Cl
8.5
-
=
©
©
—

9.0

9.5

ppm

20

30

60 50 40

70

100 90 80

110

120

130

180 170 160 150 140

190




E
Q.
o
L <
-
4
L@
-
=) TL*LE
o
@
oi
=)
1 [ e
0eg
e MW — ~10g FESS
(4345 [
]
<
L <
L]

<
10
-
1]
=] -
oo 9 1zT
™~
© LG ECT —0
08' 98T —_
) 55°82T—
© 96°0ET ——
98 ZET "
o EFT9ET —
& ——— ~ /20l
» J960
L - % £9' 67T —
"L M~ Eet
- 66°E
‘L e~ GRTEST —
[9°L — o
9L z
\_/
e - a1
g9 L —
8L
8L 2
T8°L r P [
8 L z
7871
- = 0
LG8 o =
LS8 @
LS8

ppm

20

30

40

50

60

70

110 100 90 80

120

130

140

180 170 160 150

190

RSO 1 1 S I o S



3.07
—2.34

JJUJ ] de _Jﬂ 4 o .
T T T T T T T T T T | T T T T | T T T
9.5 9.0 85 8.0 7.5 7.0 6.5 60 55 50 45 4.0 35 3.0 25 20 15 1.0 ppm
S anaae @« < b
===l - ~N N
N A A COmYINWMmo N
............ . ©

Q00O+ O D
MMM NN N
R e B B B B e B B B B B B

169.0

66.
—35.2
—21.5

I——

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




L1

oz’

[l el el el e e o i e el el ol el el e el el el ol ol el el

B4

L

AN

NH

Ph)l\o

CF3

35 30 25 20 15 1.0 ppm

4.0

4.5

€6’

-

5.0

6.0 55

6.5

80 75 7.0
Qe
lr=lr=lNl

8.5

9.0

9.5

[ Ve T T I o T Vo W S BT B

["68 —

T 99 —

AN

YA

"9Tl

.mma/
97T~

"8CT —=
‘ecl

.Hmﬂ\
-zeT
.Nmﬁ\

“eel

89—

ppm

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

190



Ph

3

-62.6

T
-20 -40

-60

T
-80

T
-100

T
-120

T
-140

T
-160

T
-180

ppm



£
o
o
Le
-
Lw
-
BGE —
Le
o™
Lw
o™
£169
860°¢ o
0T E % o7
TZT €+ 3799 —
Lw
(o]

7] — & 9L
s6L ; ot ci >
G6F [ e il
906 <

TETT——
CRPTIT—

CTET——
8921

BZT-2-
6T —

CTET—-

.wm.ﬂu\.

MO OO NN N M
TN ACOWOE R @ ®
ool Y OY GO G0 @ e M e e
(RG]
I
T T T T T
6.5 6.0 5.5 5.0 4.5
o
& g
=3 o
O N W o @

J

65T > [ Z660
88¢ e \0O'L £ 0FT—
06¢ ° _ 1oL
£68 = — R S 1}
z0% [~ otk
) M~

|
£

|

g

8651 —

8.0

8°LOT —

8.5

NH
Ph)I\O
T
9.0

<x
[=}
- o C ]

[ e e e e e e e e e ol el Ll e e e e S C= RV V= )

ppm

20

30

40

50

60

70

100 90 80

110

120

140 130

150

160

170

180

190




80

oT"
Z1"

™ Moo

N/

Ly ¥

8% " ¥
06"

-~ -

el

-

o~ =

-

-

N

W=

L

_JL_;. A

NH

Ph)l\o

JJM

ppm

65 60 55 50 45 40 35 30 25 20 15 1.0
ro
<
o~

7.0

9.0 85 8.0

9.5

|

o™
=
o™

w
Ll [4]

|

06" FE—

T9°99

Ppm

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

190



-

-118.0

—-63.85

* trifluoro toluene

NH
Ph)l\o

T T

T T
-115  ppm

T T T T T T T T
-55 -60 -65 -70 -75 -80 -85 -90 -95 -100 -105 -110



80"
60°
IT°

ppm
ppm

1.0
20

15
30

2.0
40

25

50

3.0
60

35
70

4.0
80

4.5
90

o
5.0
100

5.5

110

6.0
120

r~ r~ =~~~

6.5
130

r~ r~

Lo B i LTS B =

7.0
140

m
j“?
-

=1}
)|
-

7.5
™
«@
(]

150

£

(5]

&

(3]

"L
"L
"L
"L
"L
"L
.y

Cl
8.0
160

I s
8.5
170

9.0
180

A
NH
Ph)l\o
9.5
190

i s



N MOWOWOW WO N A~ —

w O W0 W0
wWw=rT TSN A A ) — oo
Lo e e e e il S e e e o e e e i i Sy ™ ™M™

TUUe—sse—— %

Br
NH
Ph)J\O
BN |
o MJ (W PRTR—Y U
I T I T I T I | T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

SR R~ &
Olrl=rilN - -

o W~ O OO =

@ R = =

o Mmoo oo 0 <

l|—| o ie) ™

Pt oA ]'] ‘L“‘L PR “l' e A A o

e y W - bbb L W L

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



N

4.49

3.08

a
N

T T T T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
333 rsj jgr 2
Slesllen o o o
— T O T o] OO
. - PR w© ™ w
@ [y o 00D . - .
G I I I T TSN — o A
— — A ) o ©
. L )
T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



15°0

e e e el el el ol ol

~ o~

™

N

-

-

-

~ -

i

CF3

NH
Ph/JL\O

ppm

1.0

1.5

45 40 35 3.0 25 20

5.0

5.5

6.0

6.5

7.0

75

8.0

8.5

9.0

9.5

TS —
002
01°99 —
08l
L0€TT
7hGTT
LPGZT
T5°52T
557671
8L7671
0L e71-N
Ly 8Z1
99°8%1
607871
11671
PR 6TT
~H0T ey
[ERAEMEA!
—
L5621
80
L6 LIT—

Iy

ppm

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

190



~62.39

T T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm



~

~

o~ 0~~~

£
Qo
o
[ <
-
]
[ w
- 09 PE—
LS
E (3]
[
o™
N -
. (] .
80°2 .
s 3 e £F°99 —
[ @
(]
e
<
I
b — —— <+ %61
LS
w
] ® 60°8TT
-8 6L°6TT
zT Hﬁ/
° 67121
e BT E7T —
L9977 —
£9°87T—7
[T+]
o (33 omﬁ\
R wo.ﬁﬂ\
M ° uﬁmmﬁ\
- J IR %oz GG LET
L — 7Zie 00°8FT —
"L 15} -
. M L@ “eze
oy O D rww.”
.y C
5 ) g™
ﬁ I
8T 89T —
[ v
‘L w0
L
o L e
r [+
L
- 0 [ 0
NHA %
c
o L

20 ppm

30

40

0 50

6

70

80

100 90

110

120

130

180 170 160 150 140

190




-20

-40

-60

-80

T
-100

T
-120

T
-140

T
-160

-180

Ppm



e T N ) o O @ o o 4 ) HOFYNOXWI O ADTNOOTTONN A A S DO SSo
I R I RS R R R S I e ] - MO NN A A DOC DN R MmN NN NN NN A
[ S S [ [ S o L N T B T T e o B B B B R S R S R B e I R e S I I I I S N S S ]

NH

Ph (6]

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

[~ k=4 - - jmr }l‘- =[O (=]
U=l =] | ] ef[=|2 -
Slail o3| = o e o

167.29
26.70

—27.84
Tz

— 34,62

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



1T-

BT

78"

LE"
6F "

-

68"
68"

Te-
6"
A
£e”
£g°

¥z
se”
YA
cz”
Eloa
og"

(42
EE”
£e”
PE”
se”
GE”
g9
LS"

Ppm

15 1.0

2.0

25

.:rS.O

]

|

¢

/

<

\

{.5

60 55 5.0

6.5

3

7.0

!

=
-

[ e e R R R

(=3

1

=
<

7.5
3
o

NH

O/\/F’h
8.0

8.5

[l o
2.0

MeO
95

EE”

LE"

LE”

[EN:
CRag
ab "L

8L’

£%°

‘52T
.mﬁ.//
‘o1

s

L*BET —

T8T —

LOT —

Ppm

20

30

40

50

60

70

100 90 80

110

120

180 170 160 150 140 130

190




oW MNOOTOOO®Wn T = o e e
R T R R AT N R RS RIS I [Tl e
[l e e el ol o [ [ A ™

<
~

Br

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

2.24

AR o
N DN MmO
Lo mmon
R R NI
A

VNV

167.12
35.23

— 66.886

T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm




s

FsC

N

ppm

65 60 55 50 45 40 35 30 25 20 15 1.0

7.0

I

90 85 8.0
g
o~

9.5

-
a
-

[x¢]
Cq
-

€878l
ﬂ..iv
FETLL

£€6'99T —

e

_—

ppm

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

190



F3C

T
-20

T
-40

T
-60

T
-80

T
-100

T
-120

T
-140

T
-160

T
-180

T
-200

ppm



TT*
[ARS:
FT°

LS

3
BS*

™ om e

\/

Cl

ppm

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0

9.5

£2'¢

-
@
-

W=
%qu.
~inlo

|

'-‘in
=1

(=]
ro-m
-o

£z

L

78"
91"
gE”"
LE”

£6°F

£9°
LT
EDN
£9°
ZT°
£8°
10"

L'

3

ppm

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

190



| O o Moy
MM mmm
[ e e il el

NH

Cl

— o I~

= MM

VAN

e | Iy _
T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
M~ ||| ] 2] <
ol ¢l - 0 o
== o D~
(G N owmwer~ o0\ @ o~
. . e e e - - & m IS
oy ™~ [s¢] 0w oo o . . -
) - 8] NN NN — O o (s REpNe] [Ts}
REREVAZRY) [T |
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



oT-
[
BT

6F"

g

[l

e

tles)

o

-

-

-

\/

|

O/\/Ph

NH

Br

ppm

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0
ﬁsﬁ
o

9.5

|

[se]
zﬂ
-

g

F%
=

wn
]
=]

©
@
=]

©
<
=

(A

-
- @

.

60T
60T =

9TT

eTT

L 92T
.PNHJ//

TBET X

_—

‘67T
A.S.\.

99°ZET
e 8el ——

T6CT ——
CTE9T —

I

T T T T T
160 150 140 130 120

170

180

ppm

100 90 80

110

190



NH
O/\/F‘h

Br

e

\ \ \ T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm



C1'E
9T'¢€

81°¢

/

\

ppm

-7

-

|

23
[=21-]

L.

(=3
o
-

@D

:

10

[2°0LT —

ppm

20

30

40

60 50

70

80

110 100 90

120

130

180 170 160 150 140

190

SN | I B



LT®
61"
1z

e’

25 20 15 1.0 ppm

3.0

\'%

™M om o

40 35

50 45

60 55

6.5

7.0

-
j;
[yl

7.5

.
-
o

o

e
-

|

) 2

8.0
o

NN NV

(=]

:

8.5

95 9.0

-

E£E”"

0L°99 —

§6°
TLET
CTLZT
TLET
€Lzt

) 82T —F
;-971
621
CEA

.mﬂ.,.“..
Niidda
eI

9z"

9zT

LT —

ppm

60 50 40 30 20

70

180 170 160 150 140 130 120 110 100 90 80

190




ET*
ST
LT®

98°

[

Ll o L ol ol o

[l ol ol ol ol o ol

el ol o

)

\/

-~

-~

Ph

£

a

o

Q

-

n

-

BE'GE —

o

oi

0

oi

<

]

812
6L°99 —

0

]

<

=

(- AN

< 002

S

<

10

1)

FS R A
66797
6L7921T

< TE*LEZT

© 6G°LET

@ o
© o
@~

N
i

‘6ZT

o oo
> o o !
o
™)

i

—

59°L9T

8.5

9.0

9.5

PRV | (NS SN N E—

ppm

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

190



o
O
[

[sve Qo]
w - -
[eele ol el e e

—
) 0
~

89701 —

e i

ppm

10

-

M~
M~
-

T
11

\‘

=
<
o

-7

4

(=4
ro
-

@
@
-

|

PG TL—
BT LTI~
¥0"67T

GET6TTS
89°GET—
T2 TLT—

m

il

e

120

T T T
140

170

180

ppm

100 90 80 70 60 50 40 30 20

150 130 110

160

190



-78.5

NH,OTf
A~
Ph (©)

T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm



FI°
A

86 "¢
00*
T0*

8T F
62 F
0E"¥

i el

[l el el o

T—"

[t}

'

Me

Me

Me

Ju

4.5

ppm

15 1.0

35 30 25 20

4.0

5.0

55

90 85 8.0 75 7.0 65 6.0

9.5

£

oo

P8 8ET —

HEELT ——

ppm

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

190



80"

1T

s

87"

-~~~

-

=~~~

~

-

o~ -

]

.JL

ppm

1.0

1.5

45 40 35 3.0 25 20

5.0

55

6.0

6.5

7.0

@<
oj
-

85 80 75

9.0

9.5

=]
<
o

©
a
-

@
®°
©

]



[~ [~ 0~ 0~ 0~ 0~ 0 0 0 0 0

ppm

20 15 1.0

25

J

3.0
N R
|~
NN

|

35
]
a
-

45 4.0

5.0

65 6.0 55

o
K=
-

7.0
©
-

80 75
S| @S
N =[N

8.5

9.0

9.5

TRE—

["9€ —

T8ET
‘0FT
A

89T —

ppm

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

190



F3C

-20

-40

T
-60

T
-80

T
-100

T
-120

T
-140

T
-160

T
-180

ppm



ppm

15 1.0

2.0

25

d

I
;

| 2

™M NN
(3]

=
35

NNV

@
4.0

4.5

5.0

6.0 55

6.5

7.0

(=}
o?
™

©
<
o

75

~
«@
o

P
S [
8.0

8.5

9.0

9.5

9078 —

668 —

0058 —

09" %6 —

TS 9TT~_
59" 8TT —0
16821

60°6ET—

ppm

40

50

60

70

110 100 90 80

120

180 170 160 150 140 130

190




NH

Ph)l\o/ﬁ/ o

Et

i3 L (ol

55 50 45 40 35 30 25 20 15 1.0 ppm

0.20

66,29

45.84
24.55

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



Q68-

806
LZ6

96 °

r9é

oge-
oce”

oLE”
PLE"

FHFFF A AAAAA A AAAD OO

M~~~

~

M~ [~ =

-

o \W%

~r~r~r

~ =~

M~ =

gLe”
Leg”
ToF "
jidoh

M~~~

~r~r~re

L
L
L

~

-

L

ppm

70 65 60 55 50 45 40 35 30 25 20 15 1.0

7.5

90 85 8.0

9.5

P 8 —
oL'e
LF SE
00°2
6L LL—
— 160
-0
[L°GZ1
mw.wﬂa./
wn_.mNH/
TE"BTT
BE"BTT
Mq.m.m_.\
LT TET
—“a1'n
=940
1002 LLT9FP T —
——
Th—
00°0-
—_—
18°29T—

—_ﬁ-'-—-l.i‘—dwmm st imma e L LSO A Y

ppm

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

190



Q0 00 WO OO WD
Mmoo ™M

™y o

TR T T

-

[l e ol el ol ol ol ol ol el ol o ol ol e e

[l e e e

=~

w0

N

Ph

3o

Ph

Ppm

35 30 25 20 15 1.0

4.0

8.5

9.0

9.5



JU\., ] N —
T [ B ) B T T T T T T T T T T T T T
105 10.0 95 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 25 2.0 ppm
il
=N =
. cennaneea .
3 SR=3%388% e
| IS\ v
T T T T T T T T T T | T | T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



€0 €O €O M~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ 0

™~

B . Y

ppm

1.0

15

65 60 55 50 45 40 35 30 25 20

7.0

8.5

9.0

9.5

3 (88

H

(c
o
o

L8 T2 —
£T°9CT
£9°92T
0L LTT
Z1°8CT
187821
om.mmﬁuv
6% 0ET
D9'DET
56" 0ET
g8£6eT

LGET
TZ'TRT
60°T9T—

LR S

ppm

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

190



— oo

R R N R R=1r )

R N R R e I e I BTy R T

/( \ Cl
Ph o
J - . | /L_._a-._ |
T T T T T T T T T T
100 95 90 85 80 75 7.0 65 6.0 55 50 4.0 20 15 1.0 ppm
g e
= b o b b
i-la si-lclo
o o 0 ™M 000
= NFOCeMmMOoOOoN T A~ 0o =
. D T T ™~ W
=4 @ o [=NeNeiciledlulin i)
w BN N R I I I I S I I S SN S| ~
— o o o O~ 0~~~
T T T T T T T T | T | T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



11 10 9 8 7 6 5 4 3 2 1 ppm

6
.03
149.68

162.1

—_—151
—

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



[l A il i Sl ol S

[ e

r~ o~~~

0 0O 00 0000 M~ Ir~Ir~Ir-

e ST o

] I &
o
o
S
o 0917 —
3
3 — e
w “2lE
) a
<
(2]
o
(2]
e
=
] 10
<
<
[[+]
0
w0
<
[{-]
0
© 68°7CT
T AL TA
§ o 197921
1 _IK@G.cm.w Lol
3 g0 6L mNH‘/
__J 10 TlgE68 mNHW
[— ™ ZES0 62T
Iw \FO'E 1S oﬁ\
© 0L ST TET
B © ~goz s mmﬂ\
LS mﬂ\
M LT ThT
(]
7 o
@ ¥0°T9T —
n
[+1]
=
[=]
-

B
Ph/<o

105

ppm

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

190



8v"
8Y"

e el ol ol ol

w -~

w w w

o000 00 00 00 00

-

-

-

=N

I\
Ph/(o

ppm

55 50 45 40 35 30 25 20 15 1.0

6.0
oMW SN Mo Mo W

W ™ OY e 0N w0000 @

iy

e

ppm

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

190



CF3

Ph/< )

—52.8

T T
-20 -40

T
-60

T
-80

T
=100

T
-120

T
-140

T
-160

T
-180

ppm



O FTMHMOC OO0 DD [+)]
MMM OO W w

S0 WYY D00 m

OMe

HUWLI L

T T T T T T T T T T T
105 100 95 9.0 8.5 5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm
3

-

[=l} H oo N o

.. e e e e e . . <oy w
[ N M NO o @ @ PR .
w e T B T I B B R e R e -~ =~ @ w
— A A A A A A A A o~ n

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



MENNNAD NN A OO0 N O @D O WM
o VD 0 0@ S 1
L e el el el el el o ol o o e e o

F
N
AN
Ph o
LJ s | 1 |
T T T T T T T T T T T T T T T T T T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 ppm
Bl 8
N =N (] o~
Qo -
DR =+ A
e ] ..
O oW A
ekl [l
| J
B e i D A D MY AL RARARA AAAMAARARY RAAAMAAAL RRRAARRA T T "
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 ppm



-63.80
-114.68

Ph/q \

* trifluoro toluene

-40 -50 -60 -70 -80 -90 -100 -110 -120  ppm



WO MINN DO O OO

TN O O O © o >
HA A A A A A A A OO~ DWW U WS S S A <1 <1 e o
DO Oooooooor-r~M~M~N~NeEesresesecesec~~eESSSresesres ettt e

Cl

Ph/q )

JL_LLJ‘;UL | I . I

11 10 9 8 7

- N 0o m e Mo e
o [ RV . s R
o~ H M Mo oo ® S
w MM NN NN NN
— o o

A WA A A

30 20 ppm

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



W~ QWmo o N0 O
DWOW VWO T T T T T

% M or~ Mo ;M-
.......... n oo

o MOS0~ - 0N e

o ) I
i 1 -~ -

S\ v

T T T
80 70 60 50 40 30 20 ppm

T T T T T T T T
1%0 180 170 160 150 140 130 120 110 100 90



[ee Ry

wy iy oy ;M
~r-

W 0
0=~~~

N0 W0 W
Q [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ 0~ 0~ [~ [~ 0~ [~ [~ [~ [~ 0~~~

w

w o

Ljhl

B
Ph/(O

S

2.0 ppm

25

95

10.0

uwy
™
=2

S| —

9T —

120

T T
160 140

170

180

Ppm

8

90

110 100

130

150

190



=\ N

CF3

\

N
Ph/(o

J.,J\._JL,JLJ[L |

ppm

60 55 50 45 40 35 30 25 20 15 1.0
&

6.5

AL

—_—e

T T T T T
130 120 110 100 90 80

T T T
170 160 150 140

180

190

ppm



CF3

o
[Ts]

o
jtel

-20

-40

-60

-80

-100

-120

-140

-160

-180

ppm



ppm

1.0

60 55 50 45 40 35 30 25 20 15

-

6.5

-

61T

™~
N NN
—

['0ET

7.0

J

-
(]

Iz

~
(=]
o~

3

|

(=3

|

o M~ [~ =~~~
8.0
e}
ﬁ
o=

OCF,4
85

9.0

T V=

0000 00 00 00 O 0O

9.5

B
Ph/<O

o
52}
—

SNy

3o}
™
—

TPT
6T —

ppm

60 50 40 30 20

70

110 100 90 80

120

130

180 170 160 150 140

190




-62.56

OCF;

Ph/q )

-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm



N=OOWHHOM™ AT M
WO MM Mo Y Oy s

[~
O 00 00 0 G 00 00 M~ [~ [~ [~~~

OO W0 WD T M) M) AD
SR I N Er I o I IV RN o TN o BiEp Bl o)

[l el e

()

ak

T T
10 9 8 7 6 5 4 3 2 1 ppm
8] ()EfEfei2R
| o] ===
“ e U
=t i ~ ™M d O~ 0 =1\ s os O ~ 9 un
L LR o
o~ o] I~ W DD N D . s s
[+ M) M OO OO NN e -~~~ O
— I B B B B B B B B o o~~~
A o al ke
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

190



ppm

e s D

e
10

MeO

T5*

6Z"

15
bLtSET
...mm../
16"
€8
e TET
10"

Fe”

S 191
1°zZ9T

PIT—

02T~

8ZT
82T

W

7T —

V

ppm

60 50 40 30 20

70

100 90 80

110

120

130

180 170 160 150 140

190

S | T



!
S N

ppm

Iﬁ
<
-

Br

LI

10

BREE

G639l
9T LL
LETLL

EN\24

DM MmN NN

2T 19T

>

ppm

20

30

40

50

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

190



R

FsC

ppm

85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0

9.0

9.5

o
oj
-

0
8|(3
ol [+~

©
\r"’.
-

D
]
=]

f

G 9L
Uﬁ.i[/(w
LE*LL

[

o ®@wn M

[ T e e W Sl ]
wy
o
—

MO on N SN MmN
o™
Mmoo e A
B I I I B |

120

T T
160 140

170

180

ppm

110 100 90 80

130

150

190



Ph

~Zz

FsC

-62.87

T T
-20 -40

T
-60

T
-80

T
-100

T
-120

T
-140

T
-160

T
-180

ppm



e

i

160.72

NS G

MMMM

~ o
- @

PR

\%

T T
80 70



ppm

35 30 25 20 15 1.0

o

\/

o o
45 4.0
o

5.0

N T
6.0 55
o O~

A
6.5

7.0

I e R e e A e Ty
MeO.
95 90 85

6% 95 —
019 —

=
—
=)}
o
—

o O~ M
£ O 9 D 0w T
0 ee) o™
o

GRS
o
=
—

—~

{
=
[Te]
—

u
w0

ppm

40 30 20

50

60

70

90 80

100

110

120

130

180 170 160 150 140

190




T T T
4 3 2 1 ppm

n
Ed
o e
t
-

VAN v

[

T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60

50 40 30 20 ppm



6"

£E0T-
E6"E0T—
"E0T-
TE0T-

49
0¢

Ph

Zx

Br
F

Ppm

-180

-160

-140

-120

-100

-80

-60

-40

-20



ppm

7
© I~
~laileile

PET

ppm

110 100 90 80 70 60 50 40 30 20

120

)
.c%r
o

c

J
°
| =
S
P

[Vt

|
g

e e s N W]

R R R

@

12

130

180 170 160 150 140

190




~

-

el N

el e i

-~

[l

~ [~~~

TR

-~

-

W W WK~

p—

Ppm

o

10

1

G9°

L6"
L0'Les”
Feo'gLls’

="

vLztE’
vB.mmm.

=7 L0

=5ke ..
\L60, -
\NOO L g

6

Z00Lkez-
0z
£L”
EE"
LE®

£°297T

=\

S

Ppm

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

190



[3:

a8’

L

000 G 00 00 O

Ph

ppm

G6 9L
n uﬁ.rhv
LE*LL

[{-]
~ frotL
E0°L
Jiov 287671
" ¥5 92T
UMN.M £TL7T
2oz s LeT
® =\L0'Z LT LET
00" L 00°8ZT
10z 827821 —F
T6°82T
0621
[+2] TETTET
8e" b
0E°Z¥ \
EZTEFT
o
-
Le" T8 ——
-
b
[+
-

T N

ppm

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

190



osz*
6GF "
09%F "
e9r -
S9F°
ELF"
9LF”
8Lk
8r9 "
600°
Z10°"
STo-”
LTO"
[co-
YA
FED”

ppm

65 60 55 50 45 40 35 30 25 20 15 1.0

7.0

75
5
©

b=4
(=1
-

g &

i=1
o

LZTHT

C
5
O
8.5 8.0

=R =0 R R T Rl o e i el
N

TR \Ne=—

Ph

9.5

921
fa7T
CETT ——
E0°TET e
CEET

ppm

50

70

110 100 90 80

120

130

140

150

T
170 160

180

190




[ E
o
o
L e
-
EF' T — [ W =gl'é6
3 -
LS
o
L@
o
L2
o
L@
]
L <
=
1
L@
=
L <
15
[ @
6
L <
©
L@
©
L e
~
- 2L
j |5|°F.N
~
J —/80'2
= -
o \00" L
1 o
< [ w0
o -}
J\/
@]
Z~ L e
© o
=
10
© [ (-
= = @




171.67
.74

— 33.%¢
— 8

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

HO @AWW N WD MmN A OO0 00D
(= e A T S T U U B L T e o B e ™ ™
e e Ll e e e e e e el el il el el o o e e e o e

. L

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

T




ppm

1
[ <
I I
—
[ w
-
' £G 95—
1 le
™~
[ ©
™~
[ <
(]
[
© £hT L —
8L E— J 10
L e
=
[ @
=
o £e 12T
o £1°€2T
£6°1CT
0 ZL'GTT
TE" L 6 pL1GET
e L LL'GET
e L . 6L'CET
£ETL I © YA
Ve L E;i/
VETL ™ wﬁéﬂl/\.
SETL [ © ow.mﬁ*
SE L 0F"6ET
9g° L F o 68" 06T
b L ™~ TT° 16T
v oL = ~00'L €€ TET
v L ' | o - vSrTET
EbL ~ L S.mmﬁ\
PhL —= ~16°€ 9z el
ShL £ —! Le g1 06 PRI
Skt L ® LS 6FT
. - )
9r L >3
PLL Z~ [0
9L L b
81!
08 L LS
56°L o
S6° L
L6 L L

FsC
9.5

ppm

20

30

60 50 40

70

110 100 90 80

120

| Jl | | I |
180 170 160 150 140 130

190




FsC |

-20 -40

-60

-80

-100

T
-120

-140

-160

-180

ppm



LV, A

Ph

ClyC

|
Me

ppm

1.0

15

85 80 75 70 65 60 55 50 45 40 35 3.0 25 20

9.0

9.5

0T 0€ —
19 11T —
567871

Lz mSW
cg 67T

perzET—"
TG GHT —
L7 85T —
9F BT —

ppm

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

190



99"
089"

ote”
TZe”

Lee
433
Fee
8€¢
(4743
9re
€5¢€

8G¢€"

89¢€
SLE
98¢E
T0%
S0¥%
9T%
0%
PED
8Ed
1947

LTL”
ozL:
FeL”
€EL”
8EL"
bL
£v0°

I e e i el el o el e o e ol e e e

-

ppm

70 65 60 55 50 45 40 35 30 25 20 15 1.0

85 80 75
07 ’
-
o™

9.0

9.5

| 2l |2

@
@
=]

|

08 gy —
£8°6CT
€0 82T
91821
£6°82T
mo.mmHW
wo.mmﬂg\\
86°6ZT
qﬁ.wmﬁumﬂ
beCLET
2o zv1—"
8T 55T
6T°GST

ppm

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

190



N SN

TTTmOOO0mm

L e e el o e S N e i

'\'MW

- E
o
o
L0
o
L e
-
L
-
L e
o 9L Eh—
99" LY —
[ ©
o™
L e
o
v6°99
" pe LY
(]
—— EL'9
L e
-
— F o 002
-
e
n
-
(2]
- AT A
o
9879z
© 20 621>
Fo Lrroet”
T0°GET—"
e TG TPT—
~
— 5 220t
H F e 202 0S5 PST~
Z0¢ 9e 65T —"
- & 00t
= Lo
o ©
J\/
O [ o
Z~ -
n
o Fo
(7

L)

T
100 90

110

120

T T T
170 160 150 140 130

180

190




4
26"
£€6°
S6 "
Le*
86"
66"
10°

A
90"
80"
80"

oL®
L
€L’
€T’
ST*
91"

IO N NN N A A

A e

G [~ [~ 0~ [~ [~ 0= [~ 0= [~ 0~ 0~ (~ (~ [~ ~ 0~~~

TS Mo

S

I

-

ppm

1.5

65 60 55 50 45 40 35 3.0 25

7.0

!

@
@
-

| |

|

€0 FT—
59797 —
TP Lh—
£€°67 —
6L°62T
pm.mmd;/r
96°8¢T
€5 0eT—"
16" ET—"
ZLTTRT —
€8PS T~
09°'SST—"

T T
130 120

150

160

100 90

110

140

180 170

190



3E"T
e T
T6°2
£6°7
$6°2
9677 —%
ZT"€
ET"E
<T-€
LT*E

| OO O
o oS
s

L e e Ll )

~ 0~~~

NP

Ph

ppm

65 60 55 50 45 40 35 30 25 20 15 1.0

7.0
2

7.5

8.0

8.5

9.0

9.5

o
et
-

o
-
-

HLTBE ——

GE"EE —

Lo

TLT —

.___J___JL___M...,...L....

ppm

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

190



298 —

e

Ph

NX
g

Ph

ppm

85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0

9.0

9.5

PT2T
vy
=00t
P8 9L
f.nn./
9ETLL
Q.FW.
v
mm.o
~L0's
—oe"1
=86l
£ 60T —
=461

BN R

Ppm




