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1. NMR spectra of new compounds

Compound 18¢c (*H NMR, 400 MHz):
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Compound 18¢ (**C NMR, 101 MHz):
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Compound 18d (*H NMR, 400 MHz):
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Compound 18d (**C NMR, 101 MHz):
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Compound 18e (*H NMR, 400 MHz):
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Compound 18e (**C NMR, 101 MHz):
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Compound 18f (*H NMR, 400 MHz):
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Compound 18f (*C NMR, 101 MHz):
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Compound 16 (*H NMR, 400 MHz):
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Compound 16 (*C NMR, 101 MHz):
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Compound 24a (*H NMR, 400 MHz):
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Compound 24a (*C NMR, 101 MHz):
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Compound 24b (*H NMR, 400 MHz):
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Compound 24b (**C NMR, 101 MHz):
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Compound 24c¢ (*H NMR, 400 MHz):
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Compound 24c¢ (**C NMR, 101 MHz):
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Compound 24d (*H NMR, 400 MHz):
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Compound 24e (*H NMR, 400 MHz):
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Compound 24f (*H NMR, 400 MHz):
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Compound 39a (*H NMR, 400 MHz):
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Compound 39b (*H NMR, 400 MHz):
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Compound 39b (**C NMR, 101 MHz):
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Compound 39b (**F NMR, 282 MHz):
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Compound 39¢ (*H NMR, 400 MHz):
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Compound 39d (*H NMR, 400 MHz):
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Compound 39d (**F NMR, 282 MHz):
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Compound 42b (*H NMR, 400 MHz):
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Compound 43a (*H NMR, 400 MHz):
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Compound 44a — major diastereomer (*H NMR, 400 MHz):
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Compound 44a — minor diastereomer (*H NMR, 400 MHz):
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Compound 44b — major diastereomer (*H NMR, 400 MHz):
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Compound 44b — minor diastereomer (*H NMR, 400 MHz):
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Compound 40a (*H NMR, 400 MHz):
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Compound 40b (*H NMR, 400 MHz):
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Compound 45a (*H NMR, 400 MHz):
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Compound 45a (**F NMR, 282 MHz):
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Compound 45b (*H NMR, 400 MHz):
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Compound 45b (**F NMR, 282 MHz):
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Compound 46a (*H NMR, 400 MHz):
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Compound 46a (**F NMR, 282 MHz):
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Compound 46b (*H NMR, 400 MHz):
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Compound 46b (**F NMR, 282 MHz):
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Compound 47 (**F NMR, 282 MHz):
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Compound 17 (*H NMR, 400 MHz):
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Compound 20a (*H NMR, 400 MHz):
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Compound 20b (*H NMR, 400 MHz):
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Compound 20c (*H NMR, 400 MHz):
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Compound 20d (*H NMR, 400 MHz):
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Compound 20e (*H NMR, 400 MHz):
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Compound 20f (*H NMR, 400 MHz):
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Compound 31a (*H NMR, 400 MHz):
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Compound 31b (*H NMR, 400 MHz):

2100

2000
r 1900
r 1800
1700
r 1600
r 1500

r 1400

r 1300

r 1200

1100

1000

900

800

700

600

500

400

300

200
100

r-100

AN

. —
8T
6T

NHBoc

CH3j

[394
09t
29
€0y
o'y
o'y
99y
99
9%

89y —
69t
L'y
oz’
BN.m/
67's ~
165 /7
mm.m\
s
ND.NAA
wc.hg
wc.hg
602
60"
o'z o
€72
€T°L A
vT'L A
ST'LA
9z,
9L

s/

9zL
E.n)w
1zt
87,
87'L-]
622
672

og's] =
1€
e
[
g2

/1

T

L

6'8
16'C

oz

Fooz

Freo
Fso0

Fst

wﬁm.m

Foso

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

8.0 7.5 7.0 6.5 6.0 5.5 5.0

8.5

Compound 31b (**C NMR, 101 MHz)

o o o o
o — o o o o o o o o o o —
— ~— — [} 3] ~ O n < (0] o — o ]
1 1 1 1 1 1 1 1 1 1 1 1 1 1
€161 — E—
1687 —
£v'os —
€6'TS ~ = — M
2675 -
856, — -
(8]
S
s}
T
N [sed
T
o o
2
@) ©
z, .z
z

€891

LeLen V
$S'821 -7
96'8¢T \

ST9ET —

T0°SPT —

€0°SST —

TS°E6T —

T T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

f1 (ppm)

46



Compound 27a (*H NMR, 400 MHz):
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Compound 27b (*H NMR, 400 MHz):
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Compound 27¢ (*H NMR, 400 MHz):
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Compound 27d (*H NMR, 400 MHz):
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Compound 27e (*H NMR, 400 MHz):

8.52
63
61
61
36
34
42
42
40
39
.37
.37
o

/7
7
<
7
<7
5
/5
/s
5
s
5
,Z\

z
:}
F z

T
vs]
o
I3)
244
242

r [ ] VL are J

155
144

157

3400

3200

3000

2800

2600

2400

2200

2000

r 1800

r 1600

1400

1200

1000

800

600

400

200

r-200

® | 085 —
wv

1.90-T

1.93-
hd 171{

3.00-T

T
5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)

9.0

Compound 27e (**C NMR, 101 MHz):

2 a R & &% 1 8 o o
o w w o m o + o © e
g 5 £ & 858 38§ ? 8
[ T
O
N NHBoc
N
N CHj
27e
H3C

— 28.32
—21.15
— 18.96

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60
f1 (ppm)

51

90

80

70

r 60

50

k40

30

r20

r10

L-10



Compound 27f (*H NMR, 400 MHz):
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Compound 27g (*H NMR, 400 MHz):
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Compound 27h (*H NMR, 400 MHz):
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Compound 27i (*H NMR, 400 MHz):
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Compound 27j (*H NMR, 400 MHz):
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Compound 27k (*H NMR, 400 MHz):
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Compound 271 (*H NMR, 400 MHz):
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Compound 27m (*H NMR, 400 MHz):
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Compound 27n (*H NMR, 400 MHz):
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Compound 27n (**F NMR, 282 MHz):
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Compound 270 (*H NMR, 400 MHz):
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Compound 270 (**F NMR, 282 MHz):
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Compound 27r (*H NMR, 400 MHz):
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Compound 27s (*H NMR, 400 MHz):
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Compound 27t (*H NMR, 400 MHz):
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Compound 27u (*H NMR, 400 MHz):
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Compound 27v (*H NMR, 400 MHz):
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Compound 27v (**F NMR, 282 MHz):
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Compound 35a (*H NMR, 400 MHz):
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Compound 35a (**F NMR, 282 MHz):
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Compound 35b (*H NMR, 400 MHz):
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Compound 35b (**F NMR, 282 MHz):
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Compound 35¢ (*H NMR, 400 MHz):
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Compound 35¢ (**F NMR, 282 MHz):

2300

-111.01

N NHBoc
N 2100

2200

CHs I 2000
I 1900
I 1800
F 35¢ 1700
I 1600
I 1500
I 1400
L1300
I 1200
I 1100
I 1000
900
I 800
700
I 600
500
L 400
I 300
I 200

100

L-100
2
8

r-200

T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 -5 -10 -15 -20 -25 -30 -35 40 -4 -50 -55 -60 -65 -70 -75 -80 -8 -90 -95 -100 -105 -110 -115 -120 -125 -130
f1 (ppm)

77



Compound 12 (*H NMR, 400 MHz):
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Compound 21a (*H NMR, 400 MHz):
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Compound 21b (*H NMR, 400 MHz):
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Compound 21c (*H NMR, 400 MHz):
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Compound 21d (*H NMR, 400 MHz):
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Compound 21e (*H NMR, 400 MHz):

850

800
I 750
700
I 650
600
I 550
I 500
450
400
350
300
I 250

200

r150

100

r50
ro

r-50

60

|

¥6'0 =F
om.o\
L6'T

mmL
10
€02
50T
90°Z
L0°ZA
80°C 1
60T
60
e

7

e
e
€177
E.&
4

o1z

NH5*CI

21e

|

086
18'6
18'6
86

Fooe

WmOAN

Foot

K

Foez

E60

0.5

1.0

1.5

2.0

3.0

5.0
f1 (ppm)

6.5

7.5

Compound 21e (**C NMR, 101 MHz)

F34

r32
30

r28

r26

F24

F22

r20

18

r16

F14

F12

r10

206 —

£€8'€T—

45895 —

sL°021 —
PELTT ~_
89°62T ~
€00eT -

68'SET —

9PpT —

TT68T —

21e

T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

f1 (ppm)

83



Compound 21f (*H NMR, 400 MHz):
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Compound 28a (*H NMR, 400 MHz):
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Compound 28b (*H NMR, 400 MHz):
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Compound 26a (*H NMR, 400 MHz):
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Compound 26b (*H NMR, 400 MHz):
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Compound 26d (*H NMR, 400 MHz):
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Compound 26e (*H NMR, 400 MHz):
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Compound 26f (*H NMR, 400 MHz):
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Compound 26g (*H NMR, 400 MHz):
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Compound 26h (*H NMR, 400 MHz):
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Compound 26i (*H NMR, 400 MHz)

450
400

350

300

250

200

150

100

50

soTs.
e

99T

26i

Fooe

wﬁoA

Feot
12T
L0
E60
0'T
60

me.m

160

f1 (ppm)

Compound 26i (**C NMR, 101 MHz)

@ [CI o o o ® 9 T o =} o v ¢ N o
m M m m 0 W ~ N N N — — — — -
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
99°9T —
S0'¢Ss —
O
+
o)
I
zZ )
I
O
s
o N

08°1¢T

6v°vCT
Sb'STT
8€°LTT
e H/

SE'8CT
Ly'8CT

90°1eT /f
9L'TET
sezet
T9°€ET
29°EpT —

65°68T —

T T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

f1 (ppm)

95



Compound 26j (*H NMR, 400 MHz):
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Compound 26k (*H NMR, 400 MHz):
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Compound 261 (*H NMR, 400 MHz):
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Compound 26m (*H NMR, 400 MHz):
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Compound 26n (*H NMR, 400 MHz):
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Compound 26n (°F NMR, 282 MHz):
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Compound 260 (*H NMR, 400 MHz):
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Compound 260 (**F NMR, 282 MHz):
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Compound 26p (*H NMR, 400 MHz):
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Compound 26q (*H NMR, 400 MHz):
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Compound 26r (*H NMR, 400 MHz):
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Compound 26s (*H NMR, 400 MHz):
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Compound 26t (*H NMR, 400 MHz):
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Compound 26u (*H NMR, 400 MHz):
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Compound 26v (*H NMR, 400 MHz):
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Compound 26v (**F NMR, 282 MHz):
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Compound 32a (*H NMR, 400 MHz):
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Compound 32a (**F NMR, 282 MHz):
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Compound 32b (*H NMR, 400 MHz):
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Compound 32b (**C NMR, 101 MHz):
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Compound 32b (**F NMR, 282 MHz):
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Compound 32¢ (*H NMR, 400 MHz):
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Compound 32¢ (**F NMR, 282 MHz):

r 1100

-111.16

N NH5*CI

+1000
N CHs

900
32c
800
700
600
+500
400
300

200

100

~-100
g

T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 0 -5 -10 -15 -20 -25 -30 -35 40 45 -50 -55 -60 -65 -70 -75 -80 -85 -90 -95 -100 -105 -110 -115 -120 -125 -130
f1 (ppm)

117



Compound 11 (*H NMR, 400 MHz):
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Compound 25a (*H NMR, 400 MHz):
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Compound 25b (*H NMR, 400 MHz):
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Compound 25¢ (*H NMR, 400 MHz):
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Compound 25d (*H NMR, 400 MHz):
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Compound 25e (*H NMR, 400 MHz):
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Compound 25f (*H NMR, 400 MHz):
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Compound 34a (*H NMR, 400 MHz):
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Compound 34b (*H NMR, 400 MHz):
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Compound 34b (**F NMR, 282 MHz):
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Compound 34c¢ (*H NMR, 400 MHz):
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Compound 34d (*H NMR, 400 MHz):
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Compound 34d (**F NMR, 282 MHz):
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Compound 49a (*H NMR, 400 MHz):
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Compound 49a (**F NMR, 282 MHz):

1100

-110.57

N NH3*CI
\ 3 CH, + 1000
900
F 49a | 800
+ 700
600
500
400
300

200

100

~-100

7 1.00=

-
[
o

T T T T T T T T
0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100
f1 (ppm)

-120 -130 -140

132



Compound 49b (*H NMR, 400 MHz):
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Compound 49b (**F NMR, 282 MHz):
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Compound 49¢ (*H NMR, 400 MHz):
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Compound 49¢ (**F NMR, 282 MHz):
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Compound 49d (*H NMR, 400 MHz):
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Compound 49d (**C NMR, 101 MHz)
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Compound 49d (**F NMR, 282 MHz):
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