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'H NMR and **C NMR spectra

21

—T

LI

,._
0.38-]

§.22-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
11.6 11.0 10.5 0.0 9.5 &0 85 &0 7.8 7.0 A6 60 55 60 46 40 36 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -l.0 -1.B
f1 {ppm)

137 06
118,62
T7.B2
7. A0
T, 97

60,54
—24.33
—15.43

L8
<!

OEt
OEt
N
U]
N
1a
]
o b g Al G bl
r T T T T T T T T T ™ T T T N T T T T T N T v T N T . T T T T T T T N T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

£1 (ppm

S1



OEt
OPh
IBe)
1b
[
I :
J /
]
1 M
- Lk_m_l |
Iil‘l \‘1 I-‘i I]i
L0 105 100 85 %0 85 80 7.5 7.0 &5 60 65 50 45 40 35 30 25 20 15 10 05 00 -05 -L0
f1 (ppm)
i i Vo
OEt
'ﬂ OOPh
N
1b

T T T T T T T T T T T T T T T
230 220 210 200 100 180 1700 180 150 140 130 20 110 oo an &0 T0 &0 =] 40 30 20 il 1} -0
£1 {pm

S2



—3.43

3,81

_~3.83

OEt
OMe
1 O
1c
,’-kj 1
T T o
E- I
T T T T T T T T T T T T T T T - T T T T - T T T T
0.3 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 3.3 30 2.5 2.0 L3 1.0 0.3 0.0 0.5
£1 (ppm)
~ | I Yoo
OEt
OMe
U]
1c
]
|
L
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 v} -10
£1 (ppm)

S3



52
1.23
1.22

—1
<1z

1d
1 7]
M JuL
T o
R z o2
. . r - r r - - r . . v T T T T T . : . . : . .
0.5 100 95 90 &5 80 7.5 7.0 65 60 &5 &0 45 40 35 30 25 20 L5 L0 05 00 -0.5 -L
£1 (ppm)
| NS T e
OFEt
N/%O
N C>7/
N\ﬁ
1d
|
T T T T T T T T T T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 100 9 8 70 6 50 40 30 2 10 0 -0
£1 (ppm)

S4



1e

/ 1
[ 4
[ |
/|
! ! /
|
|
!
I
n JL |
T TI
H = 3
B s =
T T T T T T T T T T T T T T T T T T T T
9.8 9.0 E& EO0 TH TO0 65 60 G5 B0 45 40 36 30 25 20 LE LO 05 0.0 -0.5 -L0 -1
f1 {ppm)
2% Yoo
OEt
o
o \/\CI
N
1e
|
I. 1 .
T T T T T T T T T T T T T T T T T T T
200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
£l (ppm)

S5




.2

o /]
4 ’l‘n
1 il |
|
|
1 M _ _ , -
T A 1
= o = =l o = -
= z= g R :
T T T T T T T T T T T T T T T T T T T T 1
11.0 10.5 10,0 8.6 5.0 88 80 7.5 7.0 Wb 6.0 8. 6.0 4.5 4.0 3.6 o 2.8 2.0 1.5 .0 0.5 0.0 -0.8 -1.0 -1.&6 -2
£1 {ppm)
| | | | |
OEt
O 0]
N
N O\/\
N 0\ =
1f
'
|
|
N . , o hhe
Y " ¥ » !
230 220 210 200 180 180 170 180 150 140 130 120 110 100 a0 80 0 60 50 40 30 20 10 -10
f1 (ppm)

S6



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 l
1.0 10.5 10.0 95 9.0 &5 &0 7.5 7.0 6.5 60 &5 60 45 4.0 3.5 30 2.5 20 L 1.0 0.5 0.0 -0.5 -L.0 -L5 -2
£1 (ppm)
i [ | |
OEt
N O,
IENe) AN
N
19
_— RO | | . R .
bt o punibArpor NIRRRY b A W g L1 iR mduh
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
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 0 60 50 40 30 20 10 0 -10
£1 (ppm

S7



—7. 26

OEt
N

" \/\\\
1h

I Tz
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
2.0 1.5 1L0 10.5 10.0 9.5 9.0 85 &0 7.5 7.0 &8 60 &5 50 45 40 3.6 30 265 20 L& L0 0.5 0.0 -0.5 -L0 -L&
£1 (ppm)
1 1 T
OEt
N—KO
Il O
N\$\/\\\
1h
]
|
s L & Aol Y " e b e I\
y J X
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
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 0 60 50 40 30 20 10 0 -10
£1 (ppm

S8



Lo 0951 —
8LET
copz

=" =7
— ol
L
. 04109~
00y Lo P19~
10
20t
£0'py L 169L
90 - B = GoL
sty T Frie peiLd
o] iy
sit ntped
L) Lo 68 E6—
0z
oL -
d0'z] g o
1 Lo & zo'Lll
zled = bL0ZL
ZTL h 8L1ZL
£TLA LOET1
MMM W . M&MW” . B pEL=
R R —
8T'L —= 00%
zeL | ‘€6
6L | e
P
oL
95" ] -
SEL
5L
sp'L
0s'L L o
5L
5L
£5°L
< Lo
—
o =
O O M L u
Q VPe
b z=z =
]
L =r

-10

110 100 90 80 70 60

£1 (ppm)
S9

120

130




7 z
Me
Et0” 07
3a
[ {f /(
]
.
) J ] )
1
|
I L
I II
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
1.5 1.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.3 6.0 5.8 3.0 ) 4.0 3.8 3.0 .G 2.0 1.5 Lo 0.5 0.0 -0.5
£1 (ppm)
kS g g3 z E
| [
Me
Et0” 07
3a
1
|
7 pndiury 4l .
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
230 220 210 200 180 180 170 160 160 140 130 120 110 100 el 8O 70 60 a0 40 30 20 10 o -10
1 (ppm)

S10



—3.37

Me

-
/r’
J J
[
il
|
__ ) - .
T N T
= s ]
o ¥ =
T T T T T T T T T T T T T T T T T
1.0 10.5 8.5 60 45 40 368 30 25 20 L& Lo o0& 00 -0.5 -1.0 -l8&
1 ippm)
i | Vi |

Me

S— |

T T T
20 1o 100 a0 &0 T0 60 50 40
f1 ippm)

T T T T T T T T T T T
230 220 210 200 180 18D 17D 180 150 140 130

S11



0671~
1871
Eard

8" B

oo

1 ippm)

q—

26—

2EEG—

9z Ta—

2Lk
0L
"L
€8 R
b E—

04—

69 811—

K0 GEI—
b8 TR —

a0’ el —

-10

S12

110

120

130

160 150 140

70

190 180 T

200

210




28E—

1L
e
B2k

8L
o FUn

o __l

/1]
i

Favn

Fore

T-oe1
Fael

ot

001

=1Lz

=0pz

.o -0.5 -L0

0.3

5.0 43

1 ippm

5.5

1.5 10,0 9.5 9.0 8%

11.0

o8 2
18 gz

vl ne—

PO a—
0L 0k
80 Lk
b "L
SE B

i

60 06—

z8 81l
i

00" Gl
08" 18—

287861 —

-10

T T
130 120

T
140

171

T
180

T
200

T
210

f1 (ppm)

S13



Me
Il
(6]

EtO

3

)

Fyee

Fos'l
Frie

Fean

oo
E86'L

(=]
-
,
f=]
f=]
"
f=]
=
n
-
f=]
(]
0
(o]
S
[aal
wy
e
=
-+
A
g
=
o
i
wy
wy
=
b=l
0
b=l
f=]
-
w
e
=
2
e
L=l
f=]
[=2]
0
o
"
(=

LF'SL-
98'1T—
86'TE—

LIer—

1219,
9L'197

0690~
CELL-T
FPLLLY

00987
62267

LEEL—

1Z6zL
@,a_w
00zer

2681

Me
Il
(6}

EtO

mine

K

3

WMMWWWJMW

-10

180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

190

S14



Me
Il J/o o)
Et0” O <
3f
]
D B
7 I

0 25 20 15 L0 0.5 00 -0.5 -L0 -L3

: : ¥ 3 T
Me
|
Et0” N0 N
3f

T T T T T T T T T T T T T
160 160 140 130 120 110 100 a0 &0 70 60 a0 40 30

T T T T T T T
230 Z220 210 200 180 180 170
f1 {ppm)

S15



1 e
Me
EtO” O
3g
‘f [
| ’ f
/
| /1 '
I \l 1 Iy
1
I ' I
i
i ! L !
A T T T i) I
T T T T T T T T T T T T T T T T T T T T T l
1.0 105 100 93 90 &5 &0 7.5 T 65 60 &5 &0 45 40 35 30 25 20 L5 1.0 05 0.0 -0.5 -L0 -L5 -2
£1 (ppm)
L] - - =2 =
2E = EEE] E- 2
33 = £z3 5 4 5
\ | [ [
Me
EtO” O
3g
| I
' |
|
[
I
o b Yy i, Jaan b “ ll e 2 o "
L (L " M Ll ) Ll Lo i N 4§ L L i
T T T T T T T T T T T T T T T - T : r T v T T T
230 220 210 200 180 180 (70 160 160 140 130 120 110 100 80 80 70 60 GO 40 30 20 10 -10
f1 ippm)

S16



4. 62

Me

EtO” O
3h

2.00-%
2,043

3,36

T T T T T
1.5 1.0 10.5 10,0 3.6 8.0 &5 &0 T8 1.0 65 60

— 139,24
—13z2.00
—129.19

Me

A

EtO” O
3h

118 .84

—G0. 6

—063.20
~G1.92

T T
-.0 -L%

LAn

T T T T T T T T T T T
230 220 210 200 180 18D 17D 180 150 140 130

T T
110 100 a0

f1 ippm)

S17



.62
.01

é

—5.43
A
I
i
4
4
4
I
4

2.37
1
n
1.4

Ph
1%»/ | ‘
‘||| | |”|‘!”H‘ W N—oEt
oo UM\ o
T e Sl v ol ns 4
_ra i T.Ie _‘5 4_.‘4 :.‘3 ‘2 T.’l _rU
£1 (ppm)
[
\
/ \|| [
1l (
I | J
1
. ,mﬁl» . o JJLA ‘
T T I u
ll‘. 0 lUI. B 10'. 0 9.'5 9.' ] 8.’5 9.‘ 0 T.‘ 5 T.‘U E.I 5 5: 0 5.‘5 5.‘ [ '-l.rﬁ 4.‘0 3.‘ 5 3.’0 2.'5 2.' ] 1.‘5 l.‘ 0 U.‘ 5 U.‘U —UI. B —l'. 0
£1 (ppm)
TOTOTTERSVVE U iof 7 TooFd
p-Tol
N\
Ph
N—0Et
(6]
4
| I 1
| I ] l. _J L s,
QéU 210 260 léU 1‘80 I:fU léU léU 1"10 1‘30 léU 1 ‘10 IIUU 9‘0 EIU TIU éﬂ 5‘0 4'0 3‘0 éU 1'0 6
1 (ppm)

S18



KV
Me
Il J/
EtO” O
5a
f | (
| |
I |
‘{‘I { | / { } [
H JI | |
1
1
|
1
i
]
B . RN
o ) Ty L I
. T T T T : T ——— T —— T : — e —— T T T
1.0 105 10.0 9.5 8.0 8.5 8.0 7.8 .0 6.5 6.0 8.5 5.0 4.3 4.0 3.5 3.0 2.3 2.0 L5 Lo 0.5 0o -0.8
£1 (ppm)
Y T Y
Me
[——
! \" ‘I |
EtO” O ' !
5a
I
|
1
) Iholaed - e ;
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 v} -10
£1 (ppm)

S19



OMe

EtO” ~O
5b

Lorg

m ] resg
2.03-

133,45

160,03

OMe

EtO” ~O
5b

—02. 02

[ RS

ra

—069.30
62,91
=01, 62
5. 20

T T T T T T
210 200 180 180 170 160 150 140 130

T
110 100 90 80
£1 (ppm)

S20

g
[
)
= T
15 1.0
1
]
III
. :
0 2

— 15, 08




08 b
B9,
[
B A
o=

808

ot

ng'z
e

FLET
£1°1
zz'e

00

T-LET

f R

1 ippm)

a0 g —

06 61—

90 05—

050214
aa
2l ze1—
£8°96T-_

22—

e

-10

0 160 150 140 130 120 110

180

200

210

1 ippm

S21



JE

HITAN
BE LF
W

Cl

Fag

Fano

Faet

Fo0'l

1 ippm)

a0 —

066 —

81 081 —

60°871="
11 EET~_
a0 ger D

Cl

-10

0 160 150 140 130 120 110

180

200

210

1 ippm

S22



Br
I
C

EtO

Free

o011

Fare

Fo0'l

L
FEET

0.0

10.5

Lo

1 ippm)

a0 —

06 61—

a0l —
28 EE—

1016~
0 EET—

//l/

))

Br
Il
[¢

EtO

5e

-10

0 160 150 140 130 120 110

180

200

210

1 ippm

S23



5.73

b T by i
z = = s
T T T T T T T T T T T T T T T T T T T IV T T T T
L0 10.5 100 95 90 85 80 75 70 65 60 &5 &0 45 40 35 30 25 20 L5 L0 05 0.0 -0.5
£1 (ppm)
|1 [y (I
I J/
EtO” O
5f
]
1
il
] I
1
. ! " sl m b e b
T T T T T T T T T T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 100 90 20 70 60 50 40 30 20 10 0 -10
£1 (ppm)

S24



I W
F
| I
EtO” "0
5g
\
o
{ \
' f
I f fl
J J /!
1 ]
1
1
1
| — — —
T T T iy 1 t
I e e T T e e L,
10.5 10.0 9.5 9.0 8.5 80 7.0 7.0 6.5 6.0 6.5 5.0 4.5 4.0 3.6 3.0 25 2.0 1.5 1.0 0.5 0.0 0.5
£1 (ppm)
11 Y T3 v i 1
F
Il J/C|
EtO” O
5g
1
1
1
|J4 | . iy n ! . N
20 0 180 180 170 10 150 10 130 10 1o 100 % 8 70 & s & 30 2 1o 0 -1

S25



CO,Me

Cl

EtO” O
5h

5,53

B
roT I e T )
F = “3a 4 5
T T T T T T T T T T T T T T T T T T T
1.0 10.5 10.0 9.5 9.0 85 0 T8 65 60 6.5 50 45 40 .5 2.5 2 L5 1.0 05 0.0 -0.5
£1 (ppm)
b z S = =
2 = E = =]
| | |
CO,Me
I jCI
EtO” O
5h
|
|
1
|
| | |\
| .
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 150 130 120 110 100 90 80 70 30 40 30 20 10 Q -10
£1 (ppm)

S26



AR W P
NO,
Il J/c:|
Et0” O
5i
|‘ | ( f | |
| / /
II 1
i
1
roor T i T T
r . . . . e . - e - . —— . ——— —— : -
11.0 10.5 10.0 9.5 9.0 8.5 80 7.5 7.0 6.0 6.0 5.0 5.0 4.0 4.0 3.6 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
£1 (ppm)
) 7T T 7
NO,
Il J/C|
Et0” 0
5i
.
|
T T T T T T T T T T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 100 40 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)

S27



EtO” O

5 90 &5 &0 75 7.0 &5 60 &5 &0 45 40 35 30 25 20 L5
£1 (ppm)

— 12023
—02. 08

—an. 92
—ar.T

I ASY

Cl

5j

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

S28

—2d. 52




Il ICI
EtO” O
5k
f [
|
|
~ Li L - 4,J ~ L_u_ |
o T s i\ T
FE H : 2 -
T T T T T T T T T T T T T T T T T T T T T T T T
1.0 1.6 1.0 95 90 85 80 7§ 0O &5 &0 &5 &0 45 40 35 3.0 2§ 20 L5 L0 05 0.0 -0.5 -L0
£1 (ppm)
VN [ Y
I ICI
EtO” O
5k
]
I
" ) k. Lo "
T T T T T T T T T T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 100 90 20 70 60 50 40 30 20 10 0 -10
£1 (ppm)

S29



1.32
1.31
1.20

{.
<

YV
J S
7
I jCI
EtO” O
5l
| ]
i ‘ ey ‘IL L_.. n i
u d it L el
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
£1 (ppm)

S30




W
Fh
l J/C|
EtO™ ~O
5m
]
|
| [
ff
JIJ J
J‘
n T 9 LA )
l].‘D 10‘.5 10‘0 9‘5 9‘0 8.‘5 8.‘0 7’5 .IU 6'5 6‘0 5’5 5.‘0 -lla 4.‘0 3.‘0 2 2.‘0 l.IE l.‘O 0.‘5 0.’0 —Ul.u —1’.\
£1 (ppm
T 7T v T
Ph
I J/CI
EtO” O
5m
1 | |
‘ |
T T T T T T T T T T T T
70 60 50 40 30 20 10 -10

T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80

S31



U

vy

|

L2

o0
o

oo

Foot

0l
FoE'l

Fz0l

-0.5 -LO0

0.0

0.5 10.0

11.

1 ippm

VE BE—
6 B2

vl ne—

54 80—
(IR
¥ .:W
SE "L
it 1
G e

19 06—

o0 18—
0268l

80 GEl
i S_W
o6 el

-10

0 160 150 140 130 120 110

180

200

210

1 ippm

S32



.20
5.32

EtO oj\
50
|
f [f
e S ST J 1
|
1
|\
|
| JM\ UL l
T T T T el
= R = N
1.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5
£1 (ppm)
i T \ i
EtO oj\ .
50
I
! 1
1
" J "
210 200 180 180 170 160 150 140 130 120 110 100 40 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)

S33



—7.20
—5.20

L
0.97=] ?_;

TIT mT
Z ik 2§
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 5.0 4.5 4. 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -1.(
£1 (ppm)
Sy | 1 LY |
EtO OJ\
5p
1
e ) I} "y ™ o "y "
L)
T T T T T T T T T T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 100 40 80 70 60 50 40 30 20 10 0 -10

S34



