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13C NMR spectrum of compound 1i (100 MHz, CDCls)
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13C NMR spectrum of compound 11 (100 MHz, DMSO-ds)
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13C NMR spectrum of compound 1m (100 MHz, CDCls)



sre—
cre””
Tr'e~

=

€L
€L
152
€5,
Sl
192
€92
9L
69,7
b6l
s6L”

A

PhO,SN

Cl

5901
Rooe

00T

ot

Feor
1

m\mo.ﬁ

F66'0

4.0 3.5

f1 (ppm)

5.0

5.5

'H NMR spectrum of compound 1n (400 MHz, CDCls)

S20



< ~ o ()]
a ™ o MO NI A a @ s <
O < [s2] MM NN AN NN o N~ [=3 ~
— i ~— Rl R B B N — < < o~
[ NS\
PhO,SN
Cl
N
\
Me
T T T 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 90 80 70 60 50 40 30 20 10

100
f1 (ppm)

13C NMR spectrum of compound 1n (100 MHz, CDCls)

S21



LET—

e
9TeE—
we~

PhO,SN

Me

LU

Y

660

B10¢ |

=?0'T

0T |

PoTE
b0t

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

f1 (ppm)

5.0
IH NMR spectrum of compound 10 (400 MHz, CDCls)

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.0

S22



~ ~ n (s2] O
a A Mmoo N o o) Mman < < Q ~
< T8 measaN 8 S NN g = g &
SNV 27 N | |
PhO,SN
Me
(0]
N
\
Me
g i ‘J:ﬁ LT wJM‘« " U
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
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30

f1 (ppm)

13C NMR spectrum of compound 10 (100 MHz, CDCls)

S23



9T~
e

ore”
sTe—
0v'E~

619~
189"
AN
6TL—
€L~
e/

YS'L—

€8~
s

JIR

TsN

Me

L)

I

F60°€
B10°€

4.5

5.0

f1 (ppm)

'H NMR spectrum of compound 1p (400 MHz, CDCls)

S24



(o)} VW VOVOUNOOO =}
a ¥ SANOONG O ) < < an o
o < < MmMmmMmaNNdN N o @« o O ~
— — o o o o o — < < NN N
VNSNS \ \ [N
TsN
Me
N
\
Me
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
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
f1 (ppm)

13C NMR spectrum of compound 1p (100 MHz, CDCls)

S25



&'e—

e
vre—
6€'€ ~

789~
89"

€L
€L
et \
veL
AN

WL~
v

TsN

Cl

Beo1
Fooe
0T

60
Bet

T T T T T T T
5.0 4.5

5.5

6.0

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

f1 (ppm)

6.5

8.0 7.5 7.0

8.5

9.0

'H NMR spectrum of compound 1q (400 MHz, CDCls)

S26



TsN
Cl

169.4

|

o o [} ©

< o Y S oWl = Nl
TY 92 o848 ad = KRR
N/ N e

L

47.7
40.6

—27.0

—21.7

"

T T
200 190

T
180

T
170

T
160

T T T T
150 140 130 120 110

T T T T T
100 90 80 70 60
f1 (ppm)

13C NMR spectrum of compound 1q (100 MHz, CDCls)

S27



70000

~-3.68
2.45

"\ 3.60

_-334

65000
60000
55000

I ] u

45000

40000

35000

30000

25000
Br TsN 5

20000

N L 15000

10000

5000

.

206\,
1.01=
1.06/~

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
f1 (ppm)

: 2
3|

d

2 | -5000
T

5

'H NMR spectrum of compound 1r (400 MHz, CDCls)

S28



< @0 o — TN WOUMmM WO (=)}
=) O < B SANN ON ~ < = ~N ™~
5 I 9 999N 9= S ¢ & ENRN L 900
N N [
- 800
700
L 600
L 500
L 400
Br 15N
300
O
N
\ L 200
|
| . - L 100
|
| |
| ! I
W -0
--100
T T T T T T T T T T 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 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)

13C NMR spectrum of compound 1r (100 MHz, CDCls)

S29



€91 —

e —

yre—
9TeE—
8¢’ —

TsN

Br

L

Ly

01

Fooe 1

0T

Fe0z |

Feot

4.0

T
4.5
f1 (ppm)

IH NMR spectrum of compound 1r’ (400 MHz, CDCls)

S30



< o N — 0O T O~ ~ o~
= < < O ™Moo N el =1 N o ~ s ~
S IY @o8Ssas o= ININES 5 g N R
Y4 YN [ N | | [
TsN
Br
0]
N
\
Me
I
T T T T T T T T T 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 20 80 70 60 50 40 30 20 10 -10

f1 (ppm)

13C NMR spectrum of compound 1r’ (100 MHz, CDCls)

S31



Sh'c—

yYre—
9TeE—
18—

TsN

It

21071

e |

10T

i (14

Rgeo |

Ese'1
7960

4.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

5.0

5.5

6.0

f1 (ppm)

IH NMR spectrum of compound 1s (400 MHz, CDCls)

S32



o~ o o O N O OO o ~
Fol} < < P RCEE N ™ 1=} ~ Mmoo~ < o a2 ™~
=1 I3 ez g e ] a] = 2 RRR S f < ~
Y 2NN | | ~N- | |
TsN
|
(@)
N
\
Me
| ) 1¢||l.v L] | ) L | ]
T T T 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 10

f1 (ppm)

13C NMR spectrum of compound 1s (100 MHz, CDCls)

S33



o'z —

we—

Sh'E—

€6y —

TsN

Bn

960
6T

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5
f1 (ppm)

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

9.5

'H NMR spectrum of compound 1t (400 MHz, CDCls)

S34



L1 —

cov "
bob —
8~

89/ ./.

T/
YL N.

T'0LT —

TsN

I I 1I80 1I70 I 1I50 I I 1I20 I . %;)0 ,
ppm
13C NMR spectrum of compound 1t (100 MHz, CDCls)

200

90

110

130

140

160

190

210

S35



0e'c—
we—

1Ce—

We—

wy—

€99~
599"

0L
v0'L %
VL

9L %
8UL-T
67L

0g'L

6b'L .\.
WL~
v8L

TsN

Me

N

=

Fere |

Fsre

ot

ot

TS i

Feot

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
f1 (ppm)

9.0

'H NMR spectrum of compound 1u (400 MHz, CDCls)

S36



TIT~
A

44 /s
Py —

mwv//

L9 N

04L
vLL /

9601 —

0'0LT —

TsN

Me

T T T
100

110

90
f1 (ppm)
13C NMR spectrum of compound 1u (100 MHz, CDCls)

170 160 150 140 130 120

180

S37



vr'c —

voe —

e —

S6'v —

TsN

Bn

0.5

2.0 1.5 1.0

2.5

4.0

4.5
f1 (ppm)

5.0

7.0 6.5 5.5

7.5

8.5

H NMR spectrum of compound 1v (400 MHz, CDCls)

S38



L1 —

Loy~
9bb ~_

08y
0’8t V.

01T
m.oz/
SETT
L'ETT
S9TT
L9TT v
[ar44:
[x44 V.
€L v
0'8¢1
o.mwﬁ\.
L'6CT
w.¢mﬂ\
6'vET
N.wmﬁ\

opT
ovtT
6'vb1

88T —
09T —

6'69T —

L

TsN

T T T T T T T T T T T
180 160 130 110

200

210

120 100
f1 (ppm)

140

170 150

190

13C NMR spectrum of compound 1v (100 MHz, CDCls)

S39



we—

ITeE—

Sp'E—

8€Y —

61'S
1Cs /
€S —
8L'G
6L'S
6L'S
08's
[4 5T\
€8'S
¥8'S
98'G
98's
98's
L8°'G
689

16'9
80°L
0r'L
[4wA
9L
wm.m/

0€'L~

[7A7A ./.

YOL~
18L-7
€82 .\.

L

e

m/mm.o

o
m\s_m

Fot
61

2.5 2.0 1.5 1.0

3.0

4.0

4.5
f1 (ppm)

T
8.0 7.5 7.0 6.5 6.0 5.5 5.0

8.5

IH NMR spectrum of compound 1w (400 MHz, CDCls)

S40



o N wn - NO T O T O ~
a I < Y ooaNIANOS K o - AN ©
() <+ < (321 MM ANANNNAN o @© m o i
— — — o o e o o ~— < < < o~
% [Nt | o
Ts\
N
o
N
\
Allyl
T T T T T T T 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 10
f1 (ppm)

13C NMR spectrum of compound 1w (100 MHz, CDCls)

S41



PET—

e
e
we~

08¢ —

08'9
Nm.@/
68'9

06'9 >
a.@\
26'9

ob'L

Wi A
L7
bs'L v
8L~
68'L 7

/

t-Bu

T

=$0'6

AMoT

=00¢ |

=760

0T |

07

=001
F0'¢

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

5.0
f1 (ppm)

T
5.5

6.5

7.0

7.5

8.0

8.5

9.0

9.5

IH NMR spectrum of compound 1x (400 MHz, CDCls)

S42



~ 0 o n < N — wn <+ — ™M
o N @ o O ~ S o BN o o) wn © oMo
g i aq S88 438 E era8
\W \ 17\ 4N ~ NS
(0]
oo
t-Bu \N
MeO
(0]
N
\
Me
) l k»j Ank A J I} A‘J A A PA A i A A
T T T T T T T T T 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 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)

13C NMR spectrum of compound 1x (100 MHz, CDCls)

S43



SLE=-
SIVE—

8IE—

oo
RO~
ELrd
BT~
W7
gL
(>4 Y3
(=47
3174
*5L
(1394
BsL
®5¢
37
8L

EIOAc

tBu

ElOAc

Iy

=706

=

=001 |

=901

_EtOAc

=01

0T
{4133

=90t

T
4.5
f1 (ppm)

T

5.0

0.0

0.5

1.0

1.5

2.0

25

3.0

3.5

4.0

55

6.0

6.5

7.0

7.5

8.0

8.5

9.0

H NMR spectrum of compound 1y (400 MHz, CDCls)

S44



[ae] o O MU MN AN WO Ln A
o ~ SwaNOYOm®mm [ x N ©0 —wn
5 i nosaNddy o 5 ¥ 888
VNS RN
0 0
VN7
0
N
\
cl__ Me
T T T T T T T T T 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 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)

13C NMR spectrum of compound 1y (100 MHz, CDCls)

S45



T —

Ju_

Tece—
op'e—

9¢—

VR
(@)
|

(]
b z-=
Oy /
\\S o
o o
>
1]

=668

0T

4.0

4.5
f1 (ppm)

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

3.5

'H NMR spectrum of compound 1z (400 MHz, CDCls)

S46



< ~ (a2} T NANOoOo o —
g 5 § €4 xg3x3d g = 3 R2oa
— — -~ — o o o ~— < < Mmoo m
N SN I I [N
O\\//
(0]
N
\
Br Me
'MMIWWM
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
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

13C NMR spectrum of compound 1z (100 MHz, CDCls)
S47



S6'C
86'C V
60'€ —

L(re-r
ﬁm.m.\.

PT's—

SL'9
R.w/
002
No.m/
P0'L~&

YL
9L~

8TLF
'L
veL

Fe60

HO

=T10°€

Rot1 |

Feot

FI0T

Ey60

Froe .

4.0

0.0 -0.5

0.5

3.0 2.5 2.0 1.5 1.0

3.5

4.5
f1 (ppm)

5.0

5.5

IH NMR spectrum of compound 5a (400 MHz, CDCls)

S48



L o~ — 0 O < ~
~ o3 S AT ™ 3 T 1 © 0 =3 o
~ < M AN NN o NSNS mMm ~ j¥e)
— — — o o — ~ N ~ N~ < o~
NN —~
HO
NH,
(0]
N
\
Me
T T T T T T T T T 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 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)

13C NMR spectrum of compound 5a (100 MHz, CDCls)

S49



