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'H NMR (400 MHz, CDCl5)
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"H NMR (600 MHz, CDCl3)
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"H NMR (400 MHz, CDCl3)
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13C NMR (100 MHz, CDCl3)
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"H NMR (400 MHz, CDCl5)
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"H NMR (400 MHz, CDCl5)
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"H NMR (400 MHz, CDCl5)
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'H NMR (600 MHz, CDCl5)
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H NMR (600 MHz, CDCl3)
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13C NMR (150 MHz, CDCl3)
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"H NMR (600 MHz, CDCl3)
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13C NMR (150 MHz, CDCl3)
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H NMR (600 MHz, CDCl3)
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13C NMR (150 MHz, CDCl3)
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"H NMR (600 MHz, CDCl5)
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13C NMR (150 MHz, CDCls)
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"H NMR (600 MHz, CDCl5)
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13C NMR (150 MHz, CDCl5)
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"H NMR (600 MHz, CDCl3)
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13C NMR (150 MHz, CDCl3)

vl p-
mm.m'w
8v'z-
89'6
oo.zw
8511
89'1Z
6222
oq.umv
vb'92
1592 £
¥6'92 .
wm.wmk 6E°0€ — =
AN I ~
98121 0§
1622 82
omNN% o
mww@ 19°0€ — R
™~
20'99— —=
03
()
(@)
89°1LZ
N
6222~
ov'zz” ,
- M
€5'GE 1A
090G L\ , £
L2 LEL
G8'/€1 0
N~ | © \m/
g “g1i
N VA TAN —
_ ls9z” -
¥76°9C\ I~ :
86'9Z 7 TN
€1'.2
> 9g'.2 ,
= 1612

140

190

120 110 100 9 80 70 60 50 40 30 20 10
f1 (ppm)

130

170 160 150

180

)0



"H NMR (400 MHz, CDCls)
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"H NMR (600 MHz, CDCl5)
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"H NMR (600 MHz, CDCl5)

NO,

.

Me . ..

JLM J h

8

| L

CDCI

bl

U

=00'¢

Fog9

Foge¢C
F2eT|

Ei6e}

ree'e

F68'L|

27|

FvT e

0.0 -0.5

0.5

1.5 1.0

2.0

90 85 80 725 720 65 60 55 50 45 40 35 3.0 25
f1 (ppm)

9.5

.0



<+~ © - oo
Mo ~ 29 0 © ~O Mo “
LN W0 I = o Yo M) I o}
nw < © NN @ o — o <N o
TR R - - - © o™ NN ™ h
| | I (I | | NN/ |
13C NMR (150 MHz, CDCIj)
S
Me\SI
Q CDCly
| l ‘ 1 oo | Nl
ey
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)



'H NMR (600 MHz, CDCl3)
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"H NMR (600 MHz, CDCls)
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"H NMR (400 MHz, CD30D)
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HMQC (400 MHz, CD;0OD)
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H NMR (400 MHz, CD;0D)
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HMQC (400 MHz, CD;0D)
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"H NMR (400 MHz, CD;0D)
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HMQC (400 MHz, CD30D)
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"H NMR (400 MHz, C¢Dg)

OH

7C (98% trans)

CeDs

cis isomer

=C6'¢C

88T |

HRH.N

¢T'T
mﬂ
0T

Rgre |

Rtz

[ooz

lezv |

FE0'¢

=00 |

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)

8.0

8.5



13C NMR (100 MHz, C4Dg)
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"H NMR (400 MHz, CD;0D)

Ph. _.Ph
Si
Ny
//\
AgNO3
2a
CD;0D
ethanol
ethanol l
pi Lt e el &
N < o - O [=> M Tp]
N = S S < b
* (D' T v 1 T Nl T T ] T ] N IN v | N cIv T T \ T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0



13C NMR (100 MHz, CD50D)

W Omo (s 0]
W —NO - M~ -+
Ph._.Ph N oo o 0 o
s Scen g g o~
LQ VT NY | | |
N
AgNO
9t%s CD,0D
2a
:
)0 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

f1 (ppm)



"H NMR (600 MHz, CD;0D)
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13C NMR (150 MHz, CD30D)
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'H NMR (600 MHz, CD50D)
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"H NMR (600 MHz, CD30D)
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13C NMR (100 MHz, CD;0D)
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"H NMR (600 MHz, CgDg)
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H NMR (400 MHz, CD,CN)
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13C NMR (100 MHz, CD3CN)
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"H NMR (600 MHz, CD30D)
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3C NMR (100 MHz, CD50D)
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HMQC (400 MHz, CD;0D)
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H NMR (600 MHz, CDCls)
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3C NMR (150 MHz, CDCls)
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"H NMR (600 MHz, CDCl5)
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13C NMR (100 MHz, CDCls)
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"H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl3)
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"H NMR (600 MHz, CDCl3)
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13C NMR (100 MHz, CDCls)
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COSY (400 MHz, CDCl5)
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HMQC (400 MHz, CDClj)
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'H NMR (600 MHz, CDCl5)
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13C NMR (150 MHz, CDCl3)
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COSY (400 MHz, CDCl3)
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HMQC (400 MHz, CDCl3)
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13C NMR (150 MHz, DMSO-dg)
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'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl5)
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"H NMR (600 MHz, CD30D)
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"H NMR (400 MHz, CD;0D)
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3C NMR (100 MHz, CD50D)
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