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Deuterium-Labeling Result and Kinetic Isotope Effect
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'H NMR and *C NMR Spectra (CDCl;, '"H 400 MHz, *C 100 MHz)
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'H NMR of 3b
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'H NMR of 3¢
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'H NMR of 3d
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'H NMR of 3f
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'H NMR of 3h

= £ E 2 8 8 B g 58 =
B £ 2 8 8 & B B 5 B =
080 g
55— =, —=ryrs
55__&
o
"<\
5
o
/N 4
N
— b
By3 .
073 ; — e
B0~ < —5 g1
5 . —le
WL , —= 0]
5B~ 5 =k o
e’ 3

- el
ME.:
8

0.0

0.4

8.0

15 10 65 6D 95 o0 45 40 35 30 25 20 19 1D

8.0

fl (ppm)

13 C NMR of 3h
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I'H NMR of 3i
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'H NMR of 3j
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'H NMR of 3k
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'H NMR of 31
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'H NMR of 30

30000

22000

~20000
r1a000
10000

ra000

31
i
B L
61|
98 43
95 L
B4
B L]
0741
0
5y 41
g5
L
BY L]
B L1
B L1
004
5]
09 45
5g'.
99,
1811
B9 L1
8L L7
8L
it
it

B
mm.mw
Ye'8

tharr -

FOZ'R

504

00

8.0

3.0

0 05 0D

3

7o 70 65 60 485 50 45 40 35 30 25 20 !

8.0

fl (ppm)

13 C NMR of 30

1400
1300

1200

100

1000

300

800

100

il

a0

400

300

200

00

100

WohE—

08936
BY 20—

D& Lh—
ES R

gL~
8671

iLtl—

89—
9L

140 130 1200 1D 10D a0 a0 10 &0 a0 40 a0 20

130

t {ppm)

S17



—2.54
g86

~o0000

~a0000

4000

w oz s 5 I 40000
g 25000
N F HHXEHB 130000
25000
20000
5000
0000

ra000

~-al00

e 37—

90 85 80 75 70 65 60 90 a0 45 4D 35 30

1834
45 8
4519
3418
29.3
135
—11.00

1300

~§1.02
2102

Ha00
HID0
Ho0o
900
-800
~700
600
500
400
300
C w 200

. o 1R Hon

e IHNIﬁLNL N— L, Lu[ o o 2 st |

100

T T T

130 130 10 90 80 70 G0 30 40 30 20 10 O -0
fl (ppm)

230 20 130

170

S18



45000
40000
35000
30000
25000
20000
H5000
o000
5000
)
400
350
300
250
200
50
0D
50

0

TH NMR of 3q

; . S0~ =
. = DB~ =
6.0 L \LHW 88107 o
08 <
151 e
se 4 FEE 576~
i ﬂ_ﬂ 3601
5dh [ = mm_qz,(
b L . K Bl
8L [ 0 2R
0541 - L8Zh
511 [ = 8Lk
5 L} = A
(5L [ (el
gL || = 18—
84 ) i 83 8Y
BY Ly . ..i BLY
g ,JfJ” =0 0 e =

D Sy ey 8
e~ " A
158 N F B0} 2 m
98 y F 60 z
mﬁmuﬁ G O 8906~
BB -

180 170 160 150 140 130 1200 10O 100 850 80
t {ppm)
S19

130




'H NMR of 3r
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'H NMR of 3u
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'H NMR of 3w
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