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Figure S1.'H-spectrum of the compound 3 (CDCI3, 400 MHz).
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Figure S2. BC-NMR spectrum of the compound 3 (CDCI3, 100 MHz).

T T
100 90
f1 (ppm)

{1000

900

800

700

600

500

400

300

200

r 100

F-100



%T

31.3

I N K_ e e

\
| ] \ - f 1
I \ |
) | | | A
Al | | AT
[ { W o2 | I
|; I e (11

1890.39 | A I||\
\

il
| | 144757! ||

W
\
‘\

2984.90

o//\O 0
=4

. |
‘.I ||
l‘ A ‘ sdati
IITA

| | ‘
4 \ £69.89
31861 ‘ ‘

| |
/\ 136933 | | \
\ |

|\| 1096 3
\

|| 1183.82

1732.52

4000.0

T T T
3000 2000 1500 1000
cm-1

Figure S3. IR-spectrum of the compound 3.
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Figure 54. 'H-spectrum of the compound 4 (CDCI3, 400 MHz).
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Figure S5. 3C-NMR spectrum of the compound 4 (CDCI3, 100 MHz).
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Figure S6.

IR-spectrum of the compound 4.
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Figure S7. H-spectrum of the compound 5 (CDCI3, 400 MHz).
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Figure S8. 3C-NMR spectrum of the compound 5 (CDCI3, 100 MHz).
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Figure 59

. IR-spectrum of the compound 5.
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Figure S10. 'H-spectrum of the compound 6 (CDCI3, 400 MHz).
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Figure 511.3C-NMR spectrum of the compound 6 (CDCI3, 100 MHz).
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Figure 512. IR-spectrum of the compound 6.
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Figure S13. 'H-spectrum of the compound 7 (CDCI3, 400 MHz).



k280
F 260
k240
k220
k200

180
160
k140
k120
100
80
6
k40
2
0

8Eb-~
96'€- 7"

80'8T —
95'€T

YEVT #
€8T —
9L'sT

86°'ST \
S¢9E —
05Ty —
9b'Sy —

vp'0s —

80'09 —
LT9
8C'¥9 v

€989 —

TBS

78'60T —

-10

T
100

T
110

T
120

T
130

T
140

Figure S514. BC-NMR spectrum of the compound 7 (CDCI3, 100 MHz).
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Figure 515. IR-spectrum of the compound 7.
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Figure 516. 'H-spectrum of the compound rac-2 (CDCI3, 400 MHz).
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Figure 517. 3C-NMR spectrum of the compound rac-2 (CDCI3, 100 MHz).
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Figure 518. COSY spectrum of the compound rac-2
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518. HSQC spectrum of the compound rac-2
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Figure 519. HMBC spectrum of the compound rac-2
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Figure 521. 'H spectrum of the compound 9 (CDCI3, 400 MHz).
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Figure 522. BC-NMR spectrum of the compound 9 (CDCI3, 100 MHz).
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820 P 83 S < < & - < - PR

NwY RN s © 0 al ©° “ “ @ M=

583 EEIR EE g S s a e e

£98 g 2 EE E & g 8 8 ¢ B 8844 | 100

Y4 Vo % I I [ I I N
+90

(0]
80
F

+70
+60
50
+40
F30
k20

|

mll
k-10

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 0

f1 (ppm)

Figure 529. 3C-NMR spectrum of the compound 11 (CDCI3, 100 MHz).



A i

T T T T T T T T T T T T T T T
8.0 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
2 (ppm)

Figure 530. COSY spectrum of the compound 11.

f1 (ppm)



]

3

- (0]

o

—_— © o oD
J— F @

1

Yo}
s )
.
JE— @ °
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0
2 (ppm)

Figure S31. HSQC spectrum of the compound 11.

r10

20

30

+40

50

60

70

80

90

100

r110

120

130

f1 (ppm)



0
o
@ W =]
L2
)
o L)
@ -3 @

2 ©JIeD-°

T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
f2 (ppm)

Figure 532. HMBC spectrum of the compound 11.

20

30

F40

50

r60

70

80

90

100

110

F120

130

140

150

160

170

180

f1 (ppm)



95

85 ] |||||’ | ﬂ f"‘ |Lﬂ IJl1| ||||‘| f

20 2.00 ‘ | |I
| U

333 .
: | |

5 ‘ ‘ 370 ]
1162 06182 /
‘ 17 65715

170487
50

45

= H—
5
<]

5

35

12
316 . . . | i
4000.0 3000 2000 1500 1000
cm-1

630.0

Figure S33. IR-spectrum of the compound 11.




14000

13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

-1000

81T
61T
1T
22
244
€1
vT'1
sz'1
@
PET
9T
861 7
661
mv.&
8v'T

0514
1S°T
$5°T
69°T
041
171
21
2]
€01
v

=Sl

T
[a%4

8LT
64T

969
20'8

2087

o
<
e

96T

Fes'0

TFoot

Fere

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0
f1 (ppm)

5.5

6.0

Figure 534. '"H-spectrum of the compound 12 (CDCI3, 400 MHz).
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Figure 535. 3C-NMR spectrum of the compound 12 (CDCI3, 100 MHz).
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Figure 536. COSY spectrum of the compound 12.
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Figure S37. HSQC spectrum of the compound 12.
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Figure 538. HMBC spectrum of the compound 12.
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Figure S39. IR-spectrum of the compound 12.
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Figure 540. '"H-spectrum of the compound 13 (CDCI3, 400 MHz).
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Figure 541. BC-NMR spectrum of the compound 13 (CDCl3, 100 MHz).
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Figure 542. HSQC spectrum of the compound 13.
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Figure 543. IR-spectrum of the compound 13.
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Figure 544. '"H-spectrum of the compound 14 (CDCI3, 400 MHz).
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Figure 545. BC-NMR spectrum of the compound 14 (CDCl3, 100 MHz).
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Figure 546. COSY spectrum of the compound 14.
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Figure S50. '"H-spectrum of the compound 15 (CDCI3, 400 MHz).
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Figure S51. BC-NMR spectrum of the compound 15 (CDCl3, 100 MHz).
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Figure 552. COSY spectrum of the compound 15.
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Figure 553. HSQC spectrum of the compound 15.
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Figure S54. HMBC spectrum of the compound 15.
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Figure 556. H-spectrum of the compound 19a (CDCI3, 400 MHz).
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Figure S58. COSY spectrum of the compound 19a.
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Figure 559. HSQC spectrum of the compound 19a.
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Figure 563. 'H-spectrum of the compound 19b (CDCI3, 400 MHz).
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Figure S64. ¥C-NMR spectrum of the compound 19b (CDCI3, 100 MHz).
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Figure 566. HSQC spectrum of the compound 19b.
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Figure S68. NOESY spectrum of the compound 19b.

0.5

-1.0

15

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

=7.0

7.5

f1 (ppm)



100000
90000
80000
70000
60000
50000
40000
30000
20000
10000

1T
Q,L
7T
2T
€27 1
€21
v
A%
ST
9T
Gas
62°T |
TETA

PET

6E'T N

wT

85T %

1917
291
s9'T
997 4
89'T
897 |
691
69'T ]
027
os1]
171
[ 751
2t
€1
€T
b1
ot
w
o
8T
281
€8'7
8T
¥8'T
b8'T
S8'T
98'T
98'T
81
81
88'T
88'T
06'T
1254
€T
W'z
we
we
€T
o
wue
bo'E
19
18°€
z8'e
£8'€
€8°E
be'E
s8'€
98'€
98°c
60t
oty
434
434
8T'b

1Y

EET

M\No.m

8T
0T
20°€

Feso
Feeo

Fse0
Foeo

0T
0T

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

6.0 5.5 5.0

6.5

Figure 569. "H-spectrum of the compound 2a (CDCI3, 400 MHz).

7.0

7.5

8.0




g < S o @ o moune
P @ e w ~ N = SN
8 o s o 3 < ’y NP
S 2 8 8 & ¥ ) RNERR

(. I I I SN

T
170

T
160

T
150

T T T T T T T T T T T T T
140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

Figure S570. ®*C-NMR spectrum of the compound 2a (CDCI3, 100 MHz).
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Figure S71. IR-spectrum of the compound 2a.
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Figure 572. "H-spectrum of the compound 2b (CDCI3, 400 MHz).
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Figure S73. BC-NMR spectrum of the compound 2b (CDCI3, 100 MHz).
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IR-spectrum of the compound 2b.
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Figure S75. "H-spectrum of the compound 22 (CDCI3, 400 MHz).
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Figure 576. 3C-NMR spectrum of the compound 22 (CDCI3, 100 MHz).
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Figure 578. HSQC spectrum of the compound 22.
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Figure S81. IR-spectrum of the compound 22.
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Figure 582. "H-spectrum of the compound 29 (CDCI3, 400 MHz).
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Figure S83. 3*C-NMR spectrum of the compound 29 (CDCI3, 100 MHz).
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Figure S84. COSY spectrum of the compound 29.
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Figure 585. HSQC spectrum of the compound 29.
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Figure 586. HMBC spectrum of the compound 29.
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Figure S87. NOESY spectrum of the compound 29.
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