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"H and *C NMR Spectra of Products

"H NMR Spectrum of 3a (500 MHz, CDCl;)
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"H NMR Spectrum of 3b (500 MHz, CDCl5)
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'"H NMR Spectrum of 3¢ (500 MHz, CDCl;)
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"H NMR Spectrum of 3d (500 MHz, CDCl5)
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'"H NMR Spectrum of 3e (500 MHz, CDCl;)
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"H NMR Spectrum of 3f (500 MHz, CDCls)
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"H NMR Spectrum of 3g (500 MHz, CDCls)
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"H NMR Spectrum of 3h (500 MHz, CDCl5)
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"H NMR Spectrum of 3i (500 MHz, CDCl;)
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"H NMR Spectrum of 3j (500 MHz, CDCls)
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"H NMR Spectrum of 3k (500 MHz, CDCl5)
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"H NMR Spectrum of 31 (500 MHz, CDCl;)
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"H NMR Spectrum of 4a (500 MHz, CDCl5)
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"H NMR Spectrum of 4b (500 MHz, CDCl5)

N\ | |
Ph
\H\Ph
& o]
\
| 5
|
|
1 I
® ¥ & 5 : s : : R
3 / ppm
3C NMR Spectrum of 4b (125 MHz, CDCl;)
(Y Yo
| |
| ‘
|
A ¢ % & % % ¥ t & J— & T & ¥ ¥ & ¥ & J T ¢ ¥ % o
200 175 150 125 — 100 75 50 25

5 / ppm

- S15 -




'"H NMR Spectrum of 4¢ (500 MHz, CDCl;)
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"H NMR Spectrum of 4d (500 MHz, CDCl5)
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'"H NMR Spectrum of 4e (500 MHz, CDCl;)
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"H NMR Spectrum of 4f (500 MHz, CDCls)
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"H NMR Spectrum of 4h (500 MHz, CDCl5)
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"H NMR Spectrum of 4i (500 MHz, CDCl;)
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"H NMR Spectrum of 4j (500 MHz, CDCl5)
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"H NMR Spectrum of 4k (500 MHz, CDCl5)
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"H NMR Spectrum of 41 (500 MHz, CDCl;)
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"H NMR Spectrum of 5 (500 MHz, CDCl;)
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"H NMR Spectrum of 7a (500 MHz, CDCl5)
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"H NMR Spectrum of 7b (500 MHz, CDCl5)
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'"H NMR Spectrum of 7¢ (500 MHz, CDCl;)
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"H NMR Spectrum of 7d (500 MHz, CDCl5)
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'"H NMR Spectrum of 7e (500 MHz, CDCl;)

Srouesanmenna
REITBIZIRERBY
B P Ly

W=

—5.38

Ph

5 7 Ph

[ o}

|
‘\
| B
| r -

LJL '8 ,MJA - L

' 6 4 3 o o

5
3 / ppm

~ NS T N©OOST—— wom ~
5 g gisazsnng RRE 2
|
QLA
P
5
|
|
|
I Lh
e T I T !
175 150 125 100 75 50
5/ ppm

- 530 -




"H NMR Spectrum of 7f (500 MHz, CDCl5)
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"H NMR Spectrum of 7g (500 MHz, CDCls)
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"H NMR Spectrum of 7h (500 MHz, CDCl5)
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"H NMR Spectrum of 7i (500 MHz, CDCl;)
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"H NMR Spectrum of 7j (500 MHz, CDCl5)
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"H NMR Spectrum of 7k (500 MHz, CDCl)
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"H NMR Spectrum of 9a (500 MHz, CDCl5)
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"H NMR Spectrum of 9b (500 MHz, CDCl5)
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'"H NMR Spectrum of 10a (500 MHz, CDCls)
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"H NMR Spectrum of 10b (500 MHz, CDCls)
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"H NMR Spectrum of 10c (500 MHz, CDCls)
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"H NMR Spectrum of 10d (500 MHz, CDCls)
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"H NMR Spectrum of 11a (500 MHz, CDCls)

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

hhhhhhhhhhhhhhhhh

mmmmmmmmmmmmmmmmmmmmmmmmmmmmm

0.00

8.9
z
T
\//T
)
>
-
>

mmmmmmmm ~mlor~ —co
S B ~ = o<t
NNNNNN ~rf~r= Ny

—161.6
—63.2
— 52.4
—— 456

N N \

— — —
175 150 125 100 75 50 25
5 / ppm

-S43 -



"H NMR Spectrum of cis-11b (500 MHz, CDCls)
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'"H NMR Spectrum of 11b (cis/trans = 94/6) (500 MHz, CDCls)
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'"H NMR Spectrum of 11c¢ (cis/trans = 97/3) (500 MHz, CDCls)
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'"H NMR Spectra of 10c and rac-10c with Eu(hfc); (CDCIl;, 500 MHz)
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'"H NMR Spectra of 11a and rac-11a with Eu(hfc); (CDCl;, 500 MHz
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"H NMR Spectra of cis-11b and rac-cis-11b with Eu(hfc); (CDCls, 500 MHz)
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"H NMR Spectra of cis-11c and rac-cis-11¢ with Eu(hfc); (CDCL;, 500 MHz)
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X-ray Crystallographic Structures of 7g, 9b, 10d, rac-11a, and rac-cis-11b

(ORTEP, 50% Probability)
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rac-cis-11b
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