Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journalis © The Royal Society of Chemistry 2014

3.21
—2.33

d

13

a
vl

1.30

e
133
S

IN
N
o

N
Q
1.30

o
w
a

o
w
S

~~1.28

131

Q|
N
a

Normalized Intensity

‘uu\uu
4.25
f44.23

Q|
N
o

—4.58

455

o
o

<
N
~

‘uu\uu
~4.21
1.64

o
o

=
o
5

o

1.00 1.08 1.04 2.08 3.00 3.01 2.95

L L B o o o o B LA I e L B L B e B L ALLI I I o e o e RN R
55
Chemical Shift (ppm)

PHvs825 C13_001000fid

76.90
\f —76.65
76.39

1.00

095
FsC NO,

090 E10,C

0.85 |

HsC o

NH

0.80

0.75 CHjy

Normalized Intensity
of o o o 9o 9o o
B S fay (%)) [ (2] ~
o (4 o (9] o (5] o
N
)
30.08

o
w
a

61.00

0.30

0.25

—151.81

165.18
~150.62
95.38

0.20

0.15

0.10

—124.56
—122.25

0.05

168 160 152 144 136 128 120 112 104 96
Chemical Shift (ppm)



Normalized Intensity

Normalized Intensity

Ol
o
S

2.80

IN
N
o

0.40

o
w
a

O
w)
S

Q|
N
a

O]
|
o

O]
o

O]
o

0.05

F3C NO,
EtO,C
| NH
Ph N)§O
CHj
2b
<
©
o
(o2}
-~ ©
37 [3
[ ols
fiﬂ
<t
<
[le}
JUL }
| /
[
/ | |
Y bl | /
/ )y J J A, s
421 254 1.13 1.15 219 3.22 2.85
[ [
R e A L ot AL L T I B o T L B T R R ot AR AR e
7.0 45 3.0
Chemical Shift (ppm)
PHVS737_C13_001000fid Q3R
NN ©
N~~~
~-
1 F3C NO,
E EtO,C
1 | NH
1 Ph N)\o
] CH,
i 2b
] 5
] 5o 8 -
1 o™~ ~
] 8.k 8
q \w?v\
3] © SRR
1 @ ga
] < /"’/‘TJ
= s e
9 @
1 w
] e
E 8 S g
E 38 @ N
] ST
] e
E ~ .
] N $§
] o © S©
] 39 Y
] “_‘lll
E |
AR R Ea AL R AR aE o LA R o R A ARR LS R A a A
160 152 144 136 128 120 112

Chemical Shift (ppm)



-
o
o

o
©
a

o
©
o

o
[oc]
o

o
@
o

o
~
o

o
~
o

o
2]
(3]

o
D
o

o
[¢)]
a

o
a
o

o
»
[

Normalized Intensity

o
»
o

o
w
a

o
w
o

o
N
a

o
N
o

o
-
)]

o
=
s)

o
o
5

o

PHvs003 R
N
[e))
©
™
N~
P
— N ~
23 ~ 25 N
< 2 2|7
T o
T
83
<
© I o
~ Qlles
B
N
) | J | J J
) " J ] i/ . o’ Y % wt o M
2.02 205 0.97 1.11 1.11 2.01 2.89 2.66
[ e (I [ [ [ [
\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘
9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

3



16160

151,55
- 1ROAF

w0 TP

148,02

e

140,04

124,44

W J22.14

N

128,28
e 12881

0750

7411

32,43

12.88

120

110

100

10



Normalized Intensity

VS826.

2.50

)

0.45

:
»
‘ o
T
>0
Z%
)
3.36

0.35

0.30

0.25

0.20

—2.70

~2.54

0.05

0 1
i 1.15 2.46 2.851.73 3.43
[ [— [
e e o e e et e A B B B o s R R
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 1.5 1.0 0.5

Chemical Shift (ppm)

5



]

165,45

160

154,08

_151.05

150

140

134,30

20,24

120,74
ENNTTY
" 127,48
\\. 125 74
12343

B T4

A201

Ny TR

""\Hﬁﬂ.l'l

130 120 110 100 80 80 7o 60

a0

4118

40

32,14

oo e il b

30 20

RELE

10



Normalized Intensity

PHVS835_001000fid

2.50

0.50 ~
. H
1 N
0.45 4 CF3 ~
] - N
7 (0]
] NH
0.40 |
E Ph N o
] CHs
0.35 1
E 4
0.30
0.25 7
0.20
] <
— |
B o
] §
1 Va
0.15 4 :rl‘/
] ~ |
— ©o ||
1 N /
] ~ N |/
] 0 N
0.10 ~ o "\
0.05 +
1 A
0 1
0.87 0.92 4.77 095 1.19 2.91
] S e — = = —
I R L TR AR AL O LA L AR L I B e I I A R A e R
9.0 8.0 7.5 7.0 6.0 5.5 4.5 4.0 3.5 3.0 2.5 2.0 1.5 0.5

Chem.ical Shift (ppm)

7



GEEE

BIEE -
GEEE

HE

L
R
BZEL "
GEBEL N.fl

(T3
FEIEL

[ At

R A

05 5EL

100

130

140

150

160




Normalized Intensity

Normalized Intensity

PHVS725

3.84

I =
©o| o
[ S
RTTR T IRETI NTATL YN
o
m
w

O
©
=]

O‘

o

o«

IPTOVH FEPPYIIY
o

N

P4

o
©
oS

i

o
3
o
i
3
>

Q|
3
o

=
o
o

o
o
=}

Ol
o
o

Ol
o
S

o‘
'S
o
7.40

(=] (=]

N

L U“ L o
7.45
7.43

<738

/7

O
w)
S

O]
|
o

o
o
)
—5.34

T
1.62

o
3

o
o
o

1.01  5.00 1.05 2.05 3.00
— e

4.5 X
Chemical Shift (ppm)

PHVS725_C13_001000fid

—127.44
77.30
77.04
76.79

L
e

CF3

g
33
S

MeO,C
TSN NH

o
N
o
129.85
o
N
z

—Z

I
S
o

o
w
a

o
w|
S
IS
128.58

o
N

A

IS N
59.57

O]
|
o

o
a‘
138.30
52.90

—75.04

(=]
3
T
162.53
149.75
101.78

o
o
&

137.16

Lol
\

136.86
—119.84

—117.63

T T T T T T T T T T
168 160 152 144 136 128 120 112
Chemical Shift (ppm)

9



Normalized Intensity

Normalized Intensity

S|
133
S

I
~
o
=z

0.40

o
w
a

o
w
S

O]
|
o

Q|
IN]
o

o
o

)
I
3
®
a
©
3.85

CF3

MeO,C
N NH

o,N \ o

Cl

6b

7.41

n
3]
N
|
~
< ©
N -~
® N
<[] 1
~
N R
N
)
N
- =]
© S
b ;
f
|
Yol
i o
| “ o
J : o/ . —
4.65 1.30 1.95 3.00
[—
I L LA B o T B L LA B AL LA o o B B e AR St
6.0 55 5.0

Chemical Shift (ppm)

PHvs859_c13_001000fid

76.90
76.65
76.40

e
L

CF3

MeO,C
N SNH

O,N o

Cl
6b

—129.63
~-128.41

IS IR I A N
52.63

59.07

74.58

—134.03

~
N
=3
<

101.36

—119.36
—117.16

T T T P [T T T T T T [ T T T
155 150 145 140 135 130 125 120 115 110 105 100
Chemical Shift (ppm)

10



Normalized Intensity

Normalized Intensity

=)
S|
I

O o Q| O O
~| ® o © ©
o o a =] 5
PN TSI SYEET FETTE FYTRY IVETL AATA IO A v

= = O
o o ~|
S o o
TRTTA FYRTI SYETS FEETI FETRL IV

Q| O] O o IN IN Ol g
IN] | w| w S i o 13
o o S a =] o S a
PR TN FUTT ETTEE FUTEY FTTE FVTTN EYUTY FURTN VAT RTTRINAN (YNTURTEVE FUUTARTIN)

|
o

o
o
volvnlvdin

o
o
o

i

o
I

PHvs705

2.99

253

CF,
MeO,C
N SNH

O,N o

6¢c

5.31

J

4.63
4.62
4.55

3.85

454

452

1.04

2.04 3.10

—1.59

S|
133
S

I

I
~
o

I
i
o
I W N W

o
w
o

Ol
w)
S

Q|
N
a

o
N}
o

o
o

162.47

o
o

=
o
5

PHvs705 C13_001000fid

149.71

~-136.87

—132.99
—129.07

—119.77
—117.57

5.0

MeO,C

O,N

Chemical Shift (ppm)

CF3

=~ “NH

L,

Br
6C

101.79

77.31
77.05

s
\

76.80

75.00

59.38

53.01

48

160

152

144

136

128 120

112

104
Chemical Shift (ppm)

11

88

40



Normalized Intensity

N

o

)
Ll

o o o
o3 © ©
] S o

vl o

[
®
S

o
(o))
o

I
S
[$)]

°
>
o

o <) o
) ) w
o S @

ITE FEET1 R

o
)
o

o
o
[&]

sl

o
(I

PHvs060_001000fid

—385
\3.82

OMe
6d

7.30
—6.97

7.32
.95

S

6

~7.26

T2}
N
[t}

7.78

Ap
458 \“-4.60

==

4.58

oy

) I

1.12 2.21 1.89 0.97 1.89 6.05

8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0
Chemical Shift (ppm)

12



PPL

16221

iERT

140,55

118,46

11724

114,88

k=
a
CF4
Mel,C
= “NH
05N /R
M O
OMe
6d
18] P el e
100

13

74 87

50,48

5515

82.32




-
o
o

o
©
o

o
©
o

o
[o2)
a

o
@
o

o
~
[6)]

o
~
o

o
[e2)
o

o
D
o

o
[¢)]
a

o
a
o

o
a
[$)]

Normalized Intensity

o
a
o

o
w
[$)]

o
w
o

o
N
[&)]

o
N
o

©
e
o

©
S
o

o
=}
o

o

PHvs-046_001000fid 103
™
MeO,C
| NH
N 0]
7a
E o
E @ I
E P~ N
~
\
o
~
/
©
N
~
/
\
L
|
. : ) |
0.99 1.03 3.09
— [ —
\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\
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 15

Chem:al Shift (ppm)



& 2 5 = 3 ||zl & . n
: g ? g = “EEEE : ; -
/| £
[ 1]
FaC NO,
MeO,C
| MNH
'r)*ﬂ
Ph
Ta
LI L LI L L L L LI O L TTTTTTFEE L LI L LI LI LI LI FTETTTTTTTITrY TT1rrry TTTT]JTE 1T TTTTTE TTTTTTE
: 160 15 140 130 2 1 1 0 80



Normalized Intensity

-
o
o
L

154
©
o

154
©
=}

o
®
o

o
®
=}

o
~
o

o
~
o

g
o2}
a

g
o2}
=}

I
o
o

I
o
S

<o
a
[$)]

o
a
o

o
w
[&)]

o
w
o

o
[N
o

.O
o
=}

o
-
[6)]

o
-
o
i

o
=}
o

PHvs682_001000fid

3.80

Cl
7b

—7.76
46
—7.44
—7.27

f7
7.26

4.64
4.62

)

110  2.27 2.87 1.00 1.02 3.08
[E — [S— ] e

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5
Cheﬁ)cal Shift (ppm)



LHLS

TEEER e

(EL

B4 o

[k
GEFE

BFLTN
FEGT
GEFEL

ZEGEL

SEWL

BEGF

[T

P

IIII'III{'II

80

110

17



o
N
[&)]

N
i

o

o
N
w

o
N
N

o
N
-

o
N
o

©
e
©

©
e
®

o
-
~

a
o

©
e
o

RN
N

©
e
w

©
e
N

o
-
N

Normalized Intensity

©
S
o

o
o
©

o
o
[e3)

o
o
\‘

o
o
[«>)

o
o
a

o
o
S

o
o
w

o
N

o
o
=

PHvs701

3.67

Br
7c

—7.89
—7.31

f7.6547.63
7.29

it
~

9.19
™
\

o

1.12 111 2.04 2.02 1.10 1.10 3.00
[— ! Il | | = = =
L I L L B L B B L B L B L B L L L L B L O B LY L B
9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0

Che1r§al Shift (ppm)



s34

16431
140,01
148,21
138,148
132 58
120.37
I1.i'!'uli|i
12335
121,31
BATS
Fa.40
f2.42
a2 18

§ e0 150 140 130 120 110 100 a0 a0 70 80 50 40



Normalized Intensity

Normalized Intensity

=)
S|
I

O
©
5

154
©
o

Q| S| o
~ ® o
a S a
oo il

e
J
o

I IN Ol g = o
N i o 13 o o
o o S a S a
vobndve v bl bl

of o o o 9o o
=y puy N N (] w
(=] o o [¢,] (=] (3]

YRTATRTT] EYTTE N1 FYNTEFRTT] SUUTU AR AT NTIN)

o
o
o

PHVS843_001000fid

—7.74
—7.19

21

1.01 2.01
e

“p.04 0%

2.03

OMe

0.98

—3.84

—3.76

6.22

S|
133
S

I

I
~
@
IS N

I
S
o

0.35

° o o o
- N N (&)
[4,] (=] o (=]
IS NS NS R N N S N S N

o
o

0.05

PHVS843_C13_001000fid

F3C NO,
MeO,C
| NH
X

N (0]

OMe

—163.60
—159.27
145.14

150.58

130.75

127.55

—124.50
—122.19

114.28

Chemical Shift (ppm)

95.83

76.91
76.65
76.40

s
L

55.21

51.69

73.11

168 160 152 144

136

128

120

112

104 96
Chemical Shift (ppm)

20

72 64 56



Normalized Intensity

Normalized Intensity

PHvs055

—3.82

;‘
S
—3.75

o‘ o

© ©

=] ‘m

=

[01]

(]

N

O
-n
w
O
P4
(@]
N

o
m‘
@
Tmm
=z
>—Z
T
(e}

o o
~ ®
a o

Tmm

O
3
o

MeO

p‘
@
o
~
o

=
o
S

g
13
a

e
133
S

9|
|
o

IN
N
o

o
w|
s
7.61
717
4.60

o
w
=}

o
N
a

o
N}
o

5.89
L5 8
464

~4.56

<488 4 4

o
o

o
o

-~ [

| | .
|
2 N N W)

1.03 1.92 5.62
—

o
o
o

o
I

1.03 0.95 1.94 192
e

Chemical Shift (ppm)

PHvs055-c13_001000fid

77.29
{477.04
76.78

7,00
0.95 FsC NO,

MeO,C
0.90 | NH

/g
0.85 N o
0.80

0.75

0.70 MeO

114.48

e
0.65

128.93

0.60

0.55

0.50

0.45

0.40

0.35

0.30

0.25

—144.48
127.50

0.20

—159.62
96.12

151.50

0.15

—163.88

0.10

0.05

—124.82
—122.52

168 160 152 144 136 128 120 112 104 96 88 80 72 64
Chemical Shift (ppm)

21



Normalized Intensity

Normalized Intensity

PHvs002

—3.77

;‘
S
—3.68

I o
©| o
\o‘\m
<
@
(©]
N
o
-
w
(@]
z
o
N

o ol
® o
O‘ ‘U'l‘
4
4
I
(@]

= = O O

o o ~| ~|

S o o o
vl b

g
13
a

OMe

7f

IN e
i 133
o S
TR AT A

o o IN

w w S

=} a =]

PRTTA FYRTY RTTS FETRI FETRL IV
—7.15

o
N
a

T
—7.27

Q|
IN]
o

‘mmm
5.87
f45.84

|
o

o
o

o
o
o

o
I

7.77 1.96
| | | |

1.08 1.94 193 1.00
e

~—

o v

e

|
AP M&
S/

0.96

[

4.5
Chemical Shift (ppm)

PHvs002 C13_001000fid

129.68
113.91
76.65
76.40

76.91

L
he

g
33
S

‘uu\uu
=z
pd
T

I IN
N i
o o

I N

Ol
w)
o

OMe

o
w
=}

54.89

7f

O]
|
o

51.41

163.59
158.26
—128.82
34.04

o
o
)
50.10

150.73
144.97
94.06

‘ o
&
I
73.44

62.38

b

I
—124.46
—122.15
62.14

160 152 144 136 128 120 112 104 96 88 80 72 64 56
Chemical Shift (ppm)

22



Normalized Intensity

Normalized Intensity

PHVS842_001000fid

—3.80

\3.75

=)
S|
|

o
©|
s
3.27

F3C OMe
MeO,C

154
©
o

‘ o‘ O‘
® o
S o
FTTTTITETI I Fvovd AT T
=z
4
I
(@]

e o
~ ~
o a

T

MeO

g =

) o

S o
Tmm
[ee]

e
133
a

S|
3%
S

I
~
@

I
i
o

o‘

w|

o

Tm
7.76

4.75
4.75

—7.19
6.89

6.8
J

20

<}
w

=}
Tm
f7'

(=]
‘ S

o
Tmm
6.12

o
N}
o

14
o

o
[S]
L

- !
I~
S | W | |
J ) ‘ ) J e

0.99 2.03 2.14 1.00 211 6.44 3.10
= —

_4.78

6.92

A\

Chémical Shift (ppm)

PHVS842_C13_001000fid

128.72
114.06
76.92
76.67
76.42

/L
he

I
~
o

IN
'S
=]

MeO

o
w‘
(3]
I
s}
—54.91
—51.58

(=]
S|
I N
145.60
50.08450'12

o
N
&

127.25

o‘
N
S|
159.21

96.00

I N
150.41

—163.21

o
o

(=]

3
I N
7.33
—87.07

—123.06
—120.77

=
o
5

87.60
IB
"\-86.80

I

155 150 145 140 135 130 125 120 115 110 105 100
Chemical Shift (ppm)

23



Normalized Intensity

1.00

0.95

0.90

0.85

0.80

0.75

0.70

0.65

0.60

0.55

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

o

PHvs828

2.49

CF4
MeO,C

HCI - HoN /g
N o)

Br

2.54 3.72
! J | |

[; %10.47

‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0
Chemical Shift (ppm)
Z+



=
E 3 2 o wlzsl 3 algl3l2 = J & g
g i Z EBE b 8 I g % 5 o
[ [
CF4
Me0,C
=" “NH
HCI - HyN /g
M o
Br
a
|.h.i.n.||...-l.._.uJ|u.|J-.u.—.au-u4_.-h.ILI J fik e Mabes b bk M i A B B Bk ot bk B M Ut i bl L s B fh o festble b f1ske

160 150 140 130 120 110 100 a0 80 70 B0 50 40




Normalized Intensity

PHvs053 2
N
©
™
= ™
0.25 |
1 F4C NH, - HCI
] MeO,C
| NH
0.20 | | /g
1 N (0]
il ~
©
4 ™
0.15 |
i Br
. 10a
0.10 |
] ~
(Q [e0)
1 o~ N ©
] > 3 | ~
] \
0.05 |
: N
S f
0 |
1.04 252 121198  2.02 1.45
| || L 1 (-
\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15

Ch%al Shift (ppm)



16373

miwhd  w b h e ke

160

14078

148 .81

13783

132.23

12002

125,70

[ O [T U MRS [ [ PRt A | oy -t.-l -.l.hi. 1T

150

140

130

9]
i 5 5 B 2
2l & E g BES E

FaC NH, - HEI
Me0,C [
T TR

Br
10a

T | P T

120

A057

Pl ol

N



-
o
o

o
©
o

o
©
o

o
[o2)
a

o
@
o

o
~
[6)]

o
~
o

o
[e2)
a

o
D
o

o
[¢)]
a

o
a
o

o
a
[$)]

Normalized Intensity

o
a
o

o
w
[$)]

o
w
o

o
N
[&)]

o
N
o

©
e
o

©
S
o

o
=}
o

o

PHVS855_001000fid

3.73

3.65

FsC NH, - HCI
MeO,C

z
z
T
@)
2.50

MeO
10b

7.99

o)) o
N | f
“kbj/\J “‘j /
2 2 =

0.74 0.92 2.00 2.00 1.36 1.26 1.77 1.386.54 1.00
= = = ! T I W |
L L L o B B L I e B L B L I L L Y L L L L B
8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5

Ch%al Shift (ppm)



Lo
e

-

CLEE e

3]

LT 1

1

LOFLL

E0¢EE
FEREL
[F 0 - e

ZEBEE

GE"L¥E

L2151

[

B L

Hd

+ HCI

NH,

FaC

NH

MeD,C

100

110

140

150

r'av)



Normalized Intensity

-
o
o
L

154
©
o

154
©
=}

o
®
o

o
®
S

o
~
o

o
~
o

g
o2}
o

g
o2}
=}

e
o
o

e
o
=}

<o
a
[$)]

o
a
o

o
w
[&)]

o
w
o

o
[N
o

o
o
=}

o o
- -
o [6)]

Ll

o
=}
o

i

o
L

PHvs773

3.36

Br

2.50

11

7.42
7.40
7.12

7.10

/!
\

@
©
T

2.06 1.98 0.92 0.99 2.02
! | 1 | ] =

—6.92
—4.90

75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 5
Chegtij’;al Shift (ppm)

N



s = g S 2E 5 o a
d B : nsﬂm EE 3 3 3 i 3
o CF4
=" “NH
HN /K
M 0

Br
11

CHCly

L - O rI'|1Ir1I

70 60 50 40 30

1 T T T
170 160 150 140 130 120 110 100 80 a0



-
o
o

o
©
o

o
©
o

o
[o2)
a

o
@
o

o
~
[6)]

o
~
o

o
[e2)
a

o
D
o

o
[¢)]
a

o
a
o

o
a
[$)]

Normalized Intensity

o
a
o

o
w
[$)]

o
w
o

o
N
[$)]

o
N
o

©
e
o

©
S
o

o
=}
o

o

PHvs869 2 &
™ N
H
N
CF;
(0]
| NH
N (0]
Br
12a
©
i ©
«® R ¢
ol -
N
) -~
0.84 0.83 0.952.00 1.25 1.05
(I [ L
\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\
95 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0

Cheg'%al Shift (ppm)



3
o = E 2 5 7 Z=E = £ =
% 1 L r-\.E 3
E 3 - EERELER 3 z%a%J ] 2
H
M
CFs
(o]
NH

Br

LB B B B B O B B M

L LI B T =TT = =8 = L
E 160 150 140 130 120 110 100 a0 a0 o il a0

T™ T rrr T

33



Normalized Intensity

PHvs767 =
4 N
1.00 |
0.95 -
0.90 -
0.85 -
3 H
0.80 - N
E CFs
0.75 J 0] o
3 e}
E NH !
070 | k
0.65 - N 0o
= N
E N
— 4 ™
0.60 -
0.55 1
E MeO
050 12b
045 -
0.40 -
0.35 -
0.30 -
0.25 - o
E : & & o
020 3 IR
] DA
0.15 -
= ™ )
E @
0.10 - i
o J@ J
/A
| 1.00 1.01 104 202 204 103 1.05 118 1.26
I I R N N R R R
\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\
9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15

Cheth:al Shift (ppm)



=2
=l = = o) o 0] - 2 =2 e
S B - "I & : IR

CFy4

MH

LA

Mal

12b

el b iﬂhﬂ._ﬂl“umm*l_ﬂuluaahdl |H“L-_‘IJJHLJ...MHIJH ik, bl ) i il S n atiitis, kil i il Ml o B s i e | i Ll ..I.H.‘.ﬂl.l.“.ll.u.lﬂl.“al

160 150 140 130 120 110 100 90 a0 70 60 50 40



