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1. Copies of 'H, 3C, 3P and *F NMR spectra of compounds 3 and 4.

'H, *'P and '3C NMR spectra of compound 3a in CDCl; (400 MHz)

NOWWSEDT MO
mERR QR
NN o

OOUOONOOO~ROUNTONTORNR~EOLN®M
] T T T T ] 3 M~

D W WWwLw
TS ST OO NN NN

7.2

1.00 -im—/———

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05

—35.58

00 80 60 40 20 0 -20 -40 -60 -80 -100 120

S2

-140

-160

-180

-2C



067,
867"

621
082
8'9Z1,
(TR
L2
€121
921
62211
0’8zl
7’8211
1821
0621
9'6Z1
1621
8621
£0EL
£0EL
9'ZEl
I A%
Trel
Tl
SElL]
9'vEL
gvel
0'L5)
Vigl
Vigk
T8l

¢

133 132 131 130 129 128 127 126 1

.

[P )

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

70 60 50 40 30 20 10

80

'H, *'P and *C NMR spectra of compound 3b in CDCl; (400 MHz)
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'H, 3'P, °F and '*C NMR spectra of compound 3¢ in CDCl3 (400 MHz)

@ =
NN
~ =
|

-7.19

w
N
~

1713
712
6.87

6.85
'6.80
6.75

L
38
4

NRRRER R RS

L7

o
=
-

)0 95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25

—35.60

20 15 10 05 00 -05 -1

0 -20 -40 -60 -80 -100

S5

-120

-140

-160

-180

-2C



05°ZLE—

60 65 -70 -75 80 -85 -90 95 -100 -105 -110 -115 120 -125 -130 -135 -140 -145

-55

067,
867"

0°82
1’81
LSh]
6GHh
6'9Z)
vz
4
€121
9221 |
612}
V'8
v'8Z) |
v'8ZL |
L8211
0621
8'6Z)
6621

0glL]

zost
€08}
£0gl
9ZEL
ozEl
rzeL
e
£vEL |
PrEL]
svel
svel
svel
I'vel
LIvel
gk
gIgl
Lol

(421

135134 133 132 131 130 129 128 127 12

120 110 100 90 80 70 60 50 40

160 150 140 130

190 180 170

210 200

20 10

30

S6



'H, 3P and PC N

R spectra of compound 3d in CDCI3 (400 MHz)
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'H, *'P and 3C NMR spectra of compound 3e in CDCls (400 MHz)
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'H and 3'P NMR spectra of compound 3f in CDCl; (400 MHz)
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'H, 3!P and '3C NMR spectra of compound 3g in CDCl; (400 MHz)
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'H, *'P and *C NMR spectra of compound 3h in CDCl; (400 MHz)
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'H, 3'P, °F and '*C NMR spectra of compound 3i in CDCl; (400 MHz)
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'H, 3!P and '3C NMR spectra of compound 3j in CDCl3 (400 MHz)
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'H and *'P NMR spectra of compound 3k in CDCl3 (400 MHz)
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'H, 3'P and 3C NMR spectra of compound 31 in CDCl; (400 MHz)
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'H, 3!P and '3C NMR spectra of compound 30 in CDCl; (400 MHz)
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'H, *'P and *C NMR spectra of compound 3p in CDCl; (400 MHz)
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'H, 3!P and '3C NMR spectra of compound 3q in CDCl; (400 MHz)
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'H, 3'P and '3C NMR spectra of compound 3s in CDCl; (400 MHz)
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'H, 3!P and '3C NMR spectra of compound 3u in CDCl; (400 MHz)
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'H, 3'P and '3C NMR NMR spectra of compound 3w in CDCl; (400 MHz)

bbb RkRRRREERAN AR EERRRRRR R RN SO Sdada i R R R
{m%mttth:hrthrthr:hkrtrrl'-l‘-—l‘-—l‘:—l‘-—l‘:—l‘:l‘-—l:—h—l:—h—i—h—bh—P-P-P-—P-—r-—r-—r-—wcn@m@lﬂ@lﬂﬂ“r
1
, 1
Lo ‘M‘ Vl A A Jj
- Nmﬁcm (=]
< el =
(=] - 0No -
11.0 10.510.0 95 9.0 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 05 0.0 05 -1

—35.48

S35

-100

-120

-140

-160

-180

-2C



687
L6
V6L
7L

ezl

'zl

5'9Z1

5'9zL

Vizh

Tz

Tz

921

6221

0’8z}

£'8z1
£'8Z1
5'8Z)
6'8Z1

6'621

0°0El

05} |

7 0E} |

GZEH|

9°ZEL

LTEH

8'ZEl

9°€E

LUggl

LYEh

9lel—

6'LZl—
0’8l —
€82l =
m.mw_.\
§'8ZL—

6'8¢1—

1285 128.0 127.5

129.0

R
€9EL
791
VigL’

£6vL—
1861

N.mﬁw

210 200 190

70 60 50 40 30 20 10

80

130 120 110 100 90

170 160 150 140

180

'H, *'P and 3C NMR spectra of compound 3z in CDCls; (400 MHz)

ZL8°0
0£8°0
818'0
S0L'L|
€211
8L Ly
Z0T'L
02z 1
T
81;\
el
eay
Freadl
52T’
€19
2L 0|
£ve L]
8T’ L
857,
19241
8971
vITL
81T L
¥8T' L1
Wy L
vl |
6Ly L
ocv' L/
ey L]
96,
006"
906"
0Ls'L
vIGL
115°L]
cz L]
085°L
£66°L
£69°L
189°L
¥69°L
169°L
799°L
599°L
£89°L
798°L
618°L
988°L
068°L
106°L

S36



000°0S-—

—

-180

-180

-120

-30 -50 -70 -90

-10

60 40 20

80

00

Z06°CL~
Y6ZTT

LVSHT
918'62-
£0L1E~
£ETHE"

80¥'2L~
8GZ'€L”

1YT8ZL
087871
£15'871
965821
1£0'8Z1L
019871
91621
166°6Z11
|
LOO'LELA
Z60'LEL |
£aLZEL]
15T ZEL
86EZEL
81EZEL]
LSy ZEL
Tl
L06'ZEL
6022l
Z87TLL

Ph
P=0
Q Ph

H

ll

170 150 130 110 20 70 60 50 40 30 20 10

180

210

S37



'H, 3'P and '3C NMR spectra of compound 3aa in CDCl; (400 MHz)
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'H, 'P and *C NMR spectra of compound 3ab in CDCl; (400 MHz)
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'H, 3'P and '3C NMR spectra of compound 3ad’ in CDCl; (400 MHz)
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'H, *'P and '3C NMR spectra of compound 3ae and 3ae’ in CDCl; (400 MHz)
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'H, 3!P and '3C NMR spectra of compound 3ag and 3ag’ in CDCl; (400 MHz)
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'H, 3P and '*C NMR spectra of compound 5 in CDCl; (400 MHz)
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'H and '3C NMR spectra of compound 4a in CDCls (400 MHz)
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'H and '3C NMR spectra of compound 4b in CDCl3 (400 MHz)
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'H and *C NMR spectra of compound 4¢ in CDCl; (400 MHz)
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'H and '3C NMR spectra of compound 4d in CDCl3 (400 MHz)
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'H and '*C NMR spectra of compound 4f in CDCl; (400 MHz)
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'H and *C NMR spectra of compound 4g in CDCl; (400 MHz)
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'H and *C NMR spectra of compound 4h in CDCl; (400 MHz)
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'H, '°F and '*C NMR spectra of compound 4i in CDCl; (400 MHz)
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'H and *C NMR spectra of compound 4j in CDCl; (400 MHz)
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'H and '*C NMR spectra of compound 4k in CDCl; (400 MHz)
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'H and *C NMR spectra of compound 41 in CDCl; (400 MHz)

A4
189
189
£8°9
£8°9
89
89
98°9
189
88°9
86°9
10°L i
20!

€072
v0'L
50"/
S0°/
80"/
80"/
80"/
60"/
60"/
607/
oL
r{98
vl
6L/
0Z°/
0z’2
(YAl%
Wl
frAl%
w!
£T° 1
87’/
0]
172
(%
el
!
€€/
£
el
ve'l
S
Sl
o)
160

Ph

=

-00°€

-1.

-05

1.0 05 00

15

.0 105 10.0 95 9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20

ez

zszl
19z)
V2ZL
zie
S IZL
1'8ZLT
78z
1621
ENL
L0EL
0L}
zovl
cevl]
9EVL

Ph

70 60 50 40 30 20 10

80

110 100 90

150 140 130 120

170 160

190 180

210 200

S58



'H and '*C NMR spectra of compound 4m in CDCl; (400 MHz)
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'H and '*C NMR spectra of compound 4n in CDCl; (400 MHz)
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'H and '3C NMR spectra of compound 40 in CDCls (400 MHz)

88'0
689
689
1691
16°9
1697
56791
169
66791
9L
91"/
F1N)
211
81l
811

2.&
0z,
12 1]
1zl
T L]
€21
€21

67!
0£°/1
0£°/]
(T

el
!

£
£

ve's]
Sel
o'/

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20

-1.

10 05 0.0 05

15

0'ZZL
7'9ZL1
971

TR
81217
61217
£gzhy
Emtﬂ
7621

9'6ZL "

N.QML
SZEL
S6EL |
L'6EL

6Zvl |
A%

Mo
g L

" I.L.ﬂ. G L

r.
PRy

210 200

70 60 50 40 30 20 10

80

110 100 90

150 140 130 120

170 160

190 180

S61



'H and *C NMR spectra of compound 4p in CDCl; (400 MHz)
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and *C NMR spectra of compound 4q in CDCl; (400 MHz)
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'H and *C NMR spectra of compound 4r in CDCl; (400 MHz)
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'H and '3C NMR spectra of compound 4s in CDCl3 (400 MHz)
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'H and '3C NMR spectra of compound 4u in CDCl3 (400 MHz)
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'H and '*C NMR spectra of compound 4v in CDCl; (400 MHz)
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'H and *C NMR spectra of compound 4x in CDCl3 (400 MHz)
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'H and '3C NMR spectra of compound 4aa in CDCl; (400 MHz)

cogeessnIEInaas
mmesesaesggesesss
el el

£

12.51,
8.00

1.0 105 10.0 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.

o

1437
~141.0
A4
217
1264

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

S70



