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9. NMR Data

9-a. NMR spectrum of substrates
'H and '3C NMR spectrum of 2a
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'H and 3C NMR spectrum of 2b
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'H and 13C NMR spectrum of 2¢
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'H and 3C NMR spectrum of 2d
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'H and 3C NMR spectrum of 2e
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'H and '3C NMR spectrum of 2f
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'H and 3C NMR spectrum of 2g
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'H and 3C NMR spectrum of 2i
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'H and 3C NMR spectrum of 2j
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'H and 3C NMR spectrum of 2q
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'H and 3C NMR spectrum of 2v
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'H and 3C NMR spectrum of 2w

437
806"
LS
LS
865"
129"
G29°
829"
7E9”
879"
G99°
TL9"
989°
969"
ToL"
9TL”
8cL”
GEL®
€9L"
8L"
6L
708"
608"
S18°
Leg:
e
6€8°
€68°
868"
798"
oLs"
988"
006"
16"
670"
L80"
ozt
SpS”
LGS
€LS”
686"
209"
19"

MMM NNN A A A A A A A A A o o o o o e o

Z6L”
708"
0z8”
T€8”
878"
658"

N

R Y

e L——

OAc

N3

™
o™
<

Tl
@
o™

fe}
—
N

¥

00°T

8v’
8G”
96~
26’
8T’
60°

67"
‘9L
.EW
LL
.mp\

18
€T
<s9
<9

12

T~
€T—
LZ—

oeE—~

1€

99—

CV OLT—

WWMMMM

OAc

N3

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

190

12



'H and '3C NMR spectrum of 4a

mmmmmmmmm
NNNNNNNNN
mmmmmmmmmmm

hhhhhhhhhhh

2.303
2.277
2.252
2.227
1.042
1.016
0.991
0.000

__-5.966
T~—5.944
__—4.899
T~—14.877
s
Y
4
=

N3
F,ha//L\\\r//()\\Tr//’\\\\
Ph O
e L |
J |\ || |
o 8 8 e 2
WoooH B YW oo
T T T T T T T . ‘ ‘
9 8 7 6 5 4 3 2 1 oo
@ OANOOMOWO I~
2 mervno® 8Sdz 2 o
oN OWINOWOoOoOoM~ e e e e . o
- no98339y ERERRS by o
N N N
N3
o
Ph)\( T]/\
Ph O

T T T 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 20 10 ppm

13



'H and 3C NMR spectrum of 4b
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'H and 13C NMR spectrum of 4¢

000"

090"

e’
i

958

968"
0z6°

Loz-
S1C”
sce”
6€C"
6vC"
08"
T6C"
00€"
90¢€"
AR
(445

0o—

T—

7~

e

Ph

N3
O
O

||
1)

—

ppm

€0°

68"

6G°
18°
€2’
99~

69
€0
6€
29’
89
8L
S6
18

€8°

Le—

8 —

LZT
.mﬁ/
"8zI
821 %
&7
"8z

.mmﬁ\
‘9€T

LT —

ak

O

Ph

0 ppm

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

190

15



'H and 3C NMR spectrum of 4d
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'H and 13C NMR spectrum of 4e
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'H and '3C NMR spectrum of 4f
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'H and 3C NMR spectrum of 4g
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'H and '3C NMR spectrum of 4h
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'H and '3C NMR spectrum of 4i
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'H and 3C NMR spectrum of 4j
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9-b. NMR spectrum of a-amido ketones

'H and 3C NMR spectrum of 3a
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'H and 3C NMR spectrum of 3b
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'H and 13C NMR spectrum of 3¢
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'H and 3C NMR spectrum of 3d
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'H and 13C NMR spectrum of 3e
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'H and 13C NMR spectrum of 3f
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'H and 3C NMR spectrum of 3g
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'H and 13C NMR spectrum of 3h
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'H and 3C NMR spectrum of 3i
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'H and 3C NMR spectrum of 3j
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'H and 3C NMR spectrum of 3k
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'H and 3C NMR spectrum of 31
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'H and 13C NMR spectrum of 3m
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'H and 3C NMR spectrum of 3n
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'H and 3C NMR spectrum of 30
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'H and 3C NMR spectrum of 3p
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'H and 3C NMR spectrum of 3q
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'H and 13C NMR spectrum of 3r

000°0——

8ET ¢ ——

9687 ~_
116 7 —

[Ay]
6€G7L
[44°%
G9G°L
88G°L
2657 L
86G°L
€09°L

5z9°L
mg.ﬁuwr
899" L
SQFNW
658°L
QWF\\
LT6° L

€6 L
196°L

066°L
S66°L
610°8
720°8
10678

NHAc

J

o
o
N

ppm

9C"

LL

08"

€2

q9”’

1€’
8¢’
66
00
1e”
[4:2
€T
cL
€9
ST”

1s8°

9¢”

LZT
"LeT
.mNH/

621 /F
.omﬁ\
“IET
"ZET

€C—

9V —

oL
.FW
LL

€CT

62T

9€T

OLT—

V6T —

NHAc

S .

0 ppm

180 160 140 120 100 80 60 40 20

200

40



'H and 3C NMR spectrum of 3s
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'H and 3C NMR spectrum of 3u
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'H and 3C NMR spectrum of 3v
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'H and 3C NMR spectrum of 3w
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'H and 13C NMR spectrum of 5a
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'H and 3C NMR spectrum of 5b

1C1°
I22%
891"
061"

v8e”
LO%
0€w
€57
9Ly
667"

9%S-
0Ls*
LG6"
6L6°
cie”
vee:
9€C”
sve:
sz
192"
€Le”
8Lz
62"
862"
€1e”
oze”
9ze”
69€"
vLE"
vee”
STp”
0cy”
A
L8F"
Tev "
S06°
(AN
61S"
zes”
9€G”
0vs*
LS6"
196°
896"
586"
686"
S66°

'z
.N\
z

T
HW
T

H\

2\

A
—

[ e e e L o ol o e e e e e e e e R i el o o o SRR R )

Ph)\fo
Ph

—10°¢€
G0 "€

T
ppm

=

96~

8-’
ve

42

18"
€2’
S9°

ce”
41
€8°
ves
1€’
88"
6G°
4N

9C"

Le:

6T —

6C—
SE—

86—

96T —

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

80 70 60 50 40 30 20 10 Ppm

90

46



'H and 3C NMR spectrum of 5¢
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'H and 3C NMR spectrum of 5d
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'H and 13C NMR spectrum of Se
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'H and 3C NMR spectrum of 5f
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'H and 3C NMR spectrum of 5g

000°0——

€GL”
9LL®
ote”
viee
vee”
vee”
€ve”
8vc”
€5¢C°
8G6¢C"
c9C”
082"
00g”
soe”
[445
8ze”
€ee”
€Le”
6LE"
G8g”
L6E"
T0%°
LoV
€I
(X4
4370
AT
8GF "
LR
8%
A
76h -
667"
605"
0es”
7ES”
cLL”
S6L"
828"
€€8°
968"

~N — P07 ¢

o)
Ph)\f
Ph

ppm

90°65—
18°9L
mm.nbww
§9°LL
€€ LTI
05821
85" 821
oL"82ZI
16821
vE" 621
mm.mmﬁk\\
88" IET
€0°VET
17 ¥ET
oV LET
05 99T—
00°96T—

Ph/JL\NH

Ph)\fo

Ph

S | I

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

80 70 60 50 40 30 20 10 ppm

90

51



'H and 13C NMR spectrum of S5h
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'H and 13C NMR spectrum of 5i
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'H and 3C NMR spectrum of 5j
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9-c. NMR spectrum of oxazoles and a thiazole

'H and '3C NMR spectrum of 6a
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'H and 13C NMR spectrum of 6b
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'H and 3C NMR spectrum of 5k
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'H and 3C NMR spectrum of 6¢
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'H and 3C NMR spectrum of 7
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9-d. NMR spectrum of 8 and 9
'H and '3C NMR spectrum of 8
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