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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCly
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Pulse Sequence: s2pul
Spectrometer: 100.53

Solvent: CDCly
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Pulse Sequence: s2pul
Spectrometer: 399.79

Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCly

CI\@I JH
N
Ts
S2b

,
e

220

S33

20



Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCly
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 399.79
+ Solvent: CDCly
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] Pulse Sequence: s2pul
| Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCly
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Pulse Sequence: s2pul
Spectrometer: 100.53

Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 399.79

Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 100.53

_ " Solvent: CDCly
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Pulse Sequence: s2pul

Spectrometer: 399.79
" Solvent: CDClg
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Pulse Sequence: s2pul
Spectrometer: 399.79

Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53

Solvent: CDCl,
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Spectrometer: 399.79
Solvent: CDCl,
OMe

O
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCly
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCls
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDClj
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCly
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1
i Pulse Sequence: s2pul
‘ Spectrometer: 100.53

Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 100.53

Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl3
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Pulse Sequence: s2pul
! Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79

Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDClj

I H j:
N>=': l
o |
I

10k

]
|
| !
| |
|
| l oy
| K 5 Lk ’ | e
kLA \ 4 ' ! 1 ik ll.l : K v‘ 5 Ll " HHAS
L (b '| il ; 4 i W ) ¥ " ¥ ! L
220 180 160 140 120 100 80 60 40 20 0 ppm

S66



Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCly
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53

Solvent: CDCly
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCls
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Pulse Sequence: s2pul

Spectrometer: 399.79
Solvent: CDCl,
0]
|
OMe
11e
{
|
e g .
i N .y
o J J'r J J JI J ;
| )
1 | |
M A)b u‘w|-‘ “"‘__JL, . ___}JJL__JK | s & Jh_g__ﬂl\"Ju j N J b 1
L I E /A TN s R A SRS [CNr LR A F T B S [ TR T :
£ 8 7 6 5 4 3 2 1 0 ppm

S77



Pulse Sequence: s2pul
Spectrometer: 100.53

Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDClj
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Pulse Sequence: s2pul

Spectrometer: 399.79
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDClj
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Pulse Sequence: s2pul
i Spectrometer: 399.79
Solvent: CDCl3

NBoc
0@

|
11h

;
/
[ /) /% //

)

8

7

S&3

|
/l |‘
I

1
Jﬂ‘sul\»;uu) [T I\JAl i_,JU' j
PP R A

0 ppm



Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDClj
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDClj




Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDClj
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Pulse Sequence: s2pul

Spectrometer: 499.73
Solvent: CDCls
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Pulse Sequence: s2pul
Spectrometer: 125.66
Solvent: CDCly
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCly
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCly
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Pulse Sequence: gCOSY

Solvent: CDC13

Temp. 25.0 C / 298.1 K
File: gCOSY

INOVA=500 "“nmro3"

Relax. delay 1.000 sec
Acg. time 0.160 sec
width 6387.7 Hz

20 Width 6387.7 Hz

2 repetitions

256 increments

OBSERVE H1, 399.7865251 MHz
DATA PROCESSING

Sg. sine bell 0.080 sec
F1 DATA PROCESSING

Sq. sine bell 0.040 sec
FT size 4096 x 4096
Total time 10 min, 238 sec
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Pulse Sequence: gHSQC
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl3
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Pulse Sequence: s2pul
" Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79

Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCls
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Pulse Sequence: s2pul

Spectrometer: 399.79
Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53

Solvent: CDCly
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Pulse Sequence: s2pul

Spectrometer: 399.79
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCly
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Pulse Sequence: s2pul

Spectrometer: 399.79
Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 100.53
! Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53

Solvent: CDCly
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCly
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Pulse Sequence: s2pul
Spectrometer: 100.53 i
Solvent: CDCly |
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl,

0 ppm
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl3
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Pulse Sequence: s2pul
Spectrometer: 399.79

Solvent: CDCl,
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,
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Pulse Sequence: gCOSY

Solvent: CDC13

Temp. 25.0 C / 288.1 K
File: gCOSY

INOVA-500 "nmro3"

Relax. delay 1.000 sec
Acg. time 0.128 sec
width 4090.4 Hz

20 width 4001.86 Hz

2 repetitions

128 increments

OBSERVE Hl, 338.7865286 MHz

DATA PROCESSING

Sg. sine bell 0-064 sec
F1 DATA PROCESSING

"Sg. sine bell 0.032 sec
FT size 4086 x 2048
Total time S min, 14 sec
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Pulse Sequence: gCOSY p E LI ﬁl

solvent: COC13 | I xl
Temp. 25.0 C / 298.1 K ! P B I 1
File: gCOSY l i | 1%
INOVA-500 "nmro3" ¥ f|‘l ¥ I

i ’Wi i
Relax. delay 1.000 sec ‘I! “ ] h IR
Acg. time 0.128 sec |l Jin |‘|‘i i A’“
width 4000.4 Hz by SV VUL

2D wWidth 4001.6 Hz
2 repetitions F2
128 increments

OBSERVE H1, 388.7865296 MHz (ppm—
DATA PROCESSING

Sg. sine bell 0.064 sec
F1 DATA PROCESSING

Sg. sine bell 0.032 sec
FT size 4096 x 2048

Total tipe 5 min, 14 sec 6.8
2
\ o} 7.0=2
N 3
Ts 3 p—
. | ¥ 7=
o == 7.22 =2
= k! (@)
Lo
———= 7.4
— 2
? 3
-
7.B'j'
) =
p— :
[ 7.84
’ > Vi)
== B & «p)
| 8.2—
l 8.4— |
4 i
s s e e o AR e ha
8.2 8.0 7.8 7.8 7.4 7 eil 7.0 6.8 6.6

F1 (ppm)
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Pulise Sequence: gHSQC

7] |
{ o
N . 5
Ts i J |
17 e :
F2 2
(ppm),
1
2=
- ]
37
o 2 -
5-
- BE‘
5l | 7—— ° °
%’“’ 1
8
o]
160 140 120 100 80 60 40 20 0
F1 (ppm)
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]

Pulse Sequence: s2pul

i Spectrometer: 399.79
' Solvent: CD;0D
O
HO
NTs <"
OH
18
|
|

; . i P 7 3

| {r { L | N

! i I /
o { |
f fﬁ ; 5oy lJJ boA
i il |
| ! |

i C i i
| i IR

’ b A .

L T T T T 7 y
3 8 7 ppm
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Pulse Sequence: s2pul
Spectrometer: 100.53

Solvent: CD;OD
0]
HO
NTs <
OH
18
| | !
|
nins U '
m”"_‘”x." e L o el " |FF"4V'Jl"'h'|"l‘ s ’ A,".MW " " m|L r.'x.J e ML‘;
220 200 180 160 140 120 100 80 60 a0 20 0 ppm
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: (CD3),CO

O N\\ OH

OH
Ts
19
|
!
l. [« j! It
I iy i
[ ’I( |;| '| /I' i/ { /) /
l L
o
g P
iL A Il J[.__Jll L Ibl*_‘ld._‘__“.nk “ I
T T — ——
9 4 3 2 0 ppm
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Pulse Sequence: s2pul : .
Spectrometer: 100.53 s
Solvent: (CD3),CO

\ N,
N

OH
Ts
19

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCls

Qg

N
Ts

14a

=
——— .

[;__=.;_
———
%
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Pulse Sequence: s2pul
Spectrometer: 100.53

. Solvent: CDCl,

Qi)

N
Ts

14a

!
|
|
|
i |
{ " !
[N | |
[ i |
toll H \ i
ol I
1ol |
! i ! i
| | It
W il
\ | g fall b gl i | |
Il adtasbiy o WA} L i § Ay P b )\ LEded il 1 A
) ) i Lt b b I ! |
b L { L hl i 4 ) 4 f g\t ] 1 v
1 1 ) i ; | 1 ‘
D B e o o e e i i e e T T T T

220 200

180 160 140 120 100 80 - 60 a0 - 20 0 ppm
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDClj

Cl

S130

ppm



Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,

7‘ "
i
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.
b
Jé

! i |

Vi il

i il

blit | it

| | :
i e

228 200 180 160 140 120 100 80 60 40 20 o ppn

S131



Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl,

&

S132
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDClj

Br

2D

Ts

14c

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl3

Ts
14d

-~
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,

et

N
Ts

14d

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Pulse Sequence: s2pul
Spectrometer: 399.79

Solvent: CDCl3
MeO
)
N
Ts
14e
{
oL (
| H I ]I l
A
| f
)l | J
|L l )
ST O |, IS Ul L L J'LJL_}L
LI T T T i T T .
| 8 7 6 5 1 ppm
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCly
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Pulse Sequence: s2pul

Spectrometer: 399.79
Solvent: CDCl,
MeO,C
Satl
N
Ts
14f
{
| |
| |
1 i
| |
-
] o
, ' , [
| | | .
| i ‘ i /
i | | |
| | | |
)l / ) j /|
bjlu J‘!‘ I M J__,L I l J' li 'i'\_)\v
é 8 é 1 pp‘m
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDClj

MeO,C

Crig)

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Pulse Sequence: s2pul i
Spectrometer: 399.79 ;

Solvent: CDCl3 i
Cl
N
MeO,C Ts
14g
i
rI
|
|
i
( J | r
|
i/p f )) J
i
N | |
AU A AL | l
. a7 s - LA ;1 e
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl,

Cl

St

N
MeO,C Ts
14g
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl3

Crsx)

N
Ts

14h: X = NBoc
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl3

Ts
14h: X = NBoc
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Pulse Sequence: s2pul
Spectrometer: 499.73
Solvent: toluene-D8
Temp: 25°C

Qg

N
Ts

14h: X = NBoc
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Pulse Sequence: s2pul
Spectrometer: 499.73
Solvent: toluene-D8
Temp: 50°C

14h: X = NBoc

— )\ |
A U'VM\JLJI,‘WU Jk../l'\__JL




| Pulse Sequence: s2pul
! Spectrometer: 499.73

i Solvent: toluene-D8

! Temp: 80°C

14h: X = NBoc
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCly

\
i
14i
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCly

\
N
Ts
14i

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl,

QY

Boc
14j
! |
( [ -
I} | j = |
J > A i {
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| | |
fl | ll\U A I
N JL J i WL n
! T =% T 3 T T T - J
9 8 7 6 5 4 3 0  ppm
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Pulse Sequence: s2pul !
Spectrometer: 100.53
Solvent: CDCl3

Q0

Boc ' .
14

§ I o e Y T TR D B R T T ¢ LR R Y R R REET | %7 '..[..\..‘.'.;'.. T Ca | e Ty vl TV T o171 Cam ) B 7
220 200 180 . 160 140 120 100 80 60 40 20 0 ppm
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCl,

( | / / // |
S A S I il J; / f
i I A ﬁh\ A&Jiﬂ ‘ 4
J‘\ J‘L Y L (Y 1 LJ]AL'ML\J U’ “:" o iug‘q‘] ‘l\ L
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDCl3

5% £2 T T T T LN T B e e o e e ) ™ T T . ™ T T T T 0
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Pulse Sequence: s2pul
Spectrometer: 399.79
Solvent: CDCls

Qg

0=%
SCL
OMe

141
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Pulse Sequence: s2pul
Spectrometer: 100.53
Solvent: CDClj

l
|
i1
e T o o B e L L e B e o e e B A e
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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