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1. 'H NMR and 3C NMR spectra

For diastereomers 19 and 25 only was shown an enantiomer in the structures drawn over the
spectra.
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Figure S1. 'H (upper) and '3C (lower) NMR spectra of the trans diastereomer 19a from Method (A).

200



S¢'l—

§¢'L—

CO,Et

0C'L
0T’

1.97 1.891.04 2.99

097 3.16 1.07

1.00

= T y— [

3.5

0.0

0.5

1.0

1.5

2.0

25

3.0

4.0

45

5.0

55

6.0

6.5

7.0

7.5

g8'Ll—

[4% X

€L'8C—

g8'/e—

YL 'Shg Svsy

209 9L Ly
0€'9
85°9
18°9

8.'86—

09°'6.—
ozosd

ppm

ev'ecl—~

: eLvel—
e Tor7eg

€L'6el—

lTer—
ovvLd

v LLLl—

-10

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

190

ppm

Figure S2. 'H (upper) and '3C (lower) NMR spectra of the cis diastercomer 19a from Method (A).
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Figure S3. 'H (upper) and 3C (lower) NMR spectra of trans diastereomer 19b from Method (A).
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Figure S4. NOESY of trans diastereomer 19b from Method (A).
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Figure S5. 'H (upper) and 13C (lower) NMR spectra of cis diastercomer 19b from Method (A).
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Figure S6. 'H (upper) and '3C (lower) NMR spectra of compound 23¢ from Method (A).
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Figure S7. 'H (upper) and 13C (lower) NMR spectra of trans diastereomer 19d from Method (A).
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Figure S9. 'H (upper) and 13C (lower) NMR spectra of trans diastercomer 19e from Method (A).
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Figure S10. NOESY-1D selective of trans diastereomer 19e from Method (A).
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Figure S11. 'H (upper) and '*C (lower) NMR spectra of trans diastereomer 9 from Method (A).
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Figure S12. 'H (upper) and 3C (lower) NMR spectra of cis diastereomer 9 from Method (A).
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Figure S13. 'H (upper) and 13C (lower) NMR spectra of trans diastereomer 25i from Method (A).
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Figure S15. 'H (upper) and '3C (lower) NMR spectra of trans diastereomer 25j from Method (A).
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Figure S16. 'H (upper) and '3C (lower) NMR spectra of compound 18a.
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Figure S17. 'H (upper) and '*C (lower) NMR spectra of compound 18b.
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Figure S18. 'H (upper) and '*C (lower) NMR spectra of compound 18c¢.
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Figure S20. 'H (upper) and '*C (lower) NMR spectra of compound 18e.
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Figure S22. 'H (upper) and '*C (lower) NMR spectra of compound 18g.
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Figure S24. 'H (upper) and 3C (lower) NMR spectra of compound 18i.

$26



N X Ph
Ph

) I
T T T T T T T e e e e e e e e
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 0 0.5 0
Chemical Shift (ppm)
13-C.espiy B 85382888 H2 N ®M—O MO NOOINMO MM~ ©
[o¥e) N 003000 0NN NN N NN I N ] SNOWLNN—NOO
O © T OANNNNNNNN B MNN OO0 00 < 00N G © LW T 0o
rgets - Frrrrrereeee WBONNNNN O © DONNNNNN— —
- SRR IR SANGEL N & CREAN TS
i
|
|
|
\
|
| |
| ||
Il
| |
| I I ‘
|
L M ¥ il W ¥ v i Y Y WY "
A BB Rt R A B Ao R R R I R R R A B R R Ao
168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

Chemical Shift (ppm)

Figure S25. 'H (upper) and '3C (lower) NMR spectra of compound 18j.

S27



1I-DMS-64-1_1H.esp Chloroform-d

TOCTOONOUOLTONDNTON® = DO~ T N O - DOOWWNNOD =

VROLTINONNONNSONO O < NNNN =~ ConunItEIINN ©

e e el b b Dl D el Dl B (ol (o (e J(e (e (o] 0O WLWLWLWLWw ANANNNNNNNNNN

gg,n%%\%%%r,ﬁ%ﬁéﬁ,ﬁg) e L% L L (|
CN

) U

T T T T T T T T T T e T e e T
8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

IDVMSBRL BYBDE IINNIATHRRST Y 0o m

O3 PONNMISTOOETTONT =0 ™M <O M~ N OLINT—IOFTO= DN
NNNNS S 000000 000 00N N [<¥=F=3 @ PP YOT OO MM 0N
LOLLLVLOLLLTOOONNNNNNNN — Soowm 06 16 NOOTANND DD DN O
R R - R R R R R ==& NN N HOHOOOONNNNNN
A L e 2 T L o U R

168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

Figure S26. 'H (upper) and '3C (lower) NMR spectra of compound 8.

$28



< o
o® ™
1 1

6
4
2
O

OdH 06'T

98'0
880
06°0
T
ST'T
8C'T
0E'T

W ﬁ
(A

€b'T
bb'T
Sb'T

o'z 1
Lv'T
857
8v'C
6+°C
0S°Z
052
¥SZA
SS°CH
L5872 W

=

———

15T
6527
65'C 7
€LT \w
vL2

CO,Et

0.0

0.5

1.0

1.5

2.0

2.5

sz
sz
12T
8,7
182
86'C
66 1
00°€
T0e
o€
90°€ 1

—Br

3.5

4.0

RS
£T'v
YT
or't
81°p
Ty

8L'S
8L'S
64°S
€8'S
€8'S W-
¥8'S

989

|

5.0 4.5
f1 (gpm)

5.5

6.0

88'9
06'9
16'9
£6'9
96'9
€072 A
$0"L
S0°L
90°Z 7]
90°2
202
102
602
012
81/

e

i

6.5

7.0

7.5

612
1z

TTZ
ANNL

8.5

9.0

Figure S27. '"H NMR spectra of compound 17a.

$29



AEL-II-61-F2-C13 2o t
AEL-I1-61-C13 S S R 888 230
© g = arsean 898 3 b 38 5 [
S 8 § 8 SRBRIN N = oS S g i 220
o~ s — o = NN o <+ § ™M o ' L
| [ NN/ N e N L 210
200
\ 190
Br — [
180
—_—
CO,Et ]
O 170
160
150
140
130
120
110
100
90
80
70
60
50
40
| )
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 T T T T T T T T T T T T T T T T T
210 20p |190 180 170 160 | 150, 140 130 (120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

Figure S28. 3C NMR spectra of compound 17a.

S30



[=] @
2] o
1 1

S31

(
OQH €S°T g

9€T 1+
LET
LE'T
8€°C
6€°C

: =

-0.5

0.0

0.5

otC
o'z | 4
TH'2 1 3

e

T
€T
b

1.0

8T
8b'C

08T
|4
[AN4 —

2.0

€5¢C
99°C P
£9°C — |
89°C

69°C E

2.5

ore7 —

LT

16 -F "ﬂm
[{°n4

€6°C <
¥6'C Dl

S6°C
96°C
+0°9

3.0

3.5

90°9 \

sUY

609 O 3
19 |
b1°9 1 3
87'9 1 -
8291 m
62'9 1
€€ 1
vE'9 1
e |
69 1 \

4.0
f1 (ppm

4.5

5.0

S6°9

969

697
£6'9

5.5

76'S

66'9
002
80°L p A

60°L

Figure S29. '"H NMR spectra of compound 17b.

6.0

0T’
T,

6.5

T

Cr
€T°L
YT, A
9T,
JARAN
L1
81,
612
o0z

AT

—

7.0

7.5

9L

ﬁN.hg

wL -
€Dad €L
sz
sz

8.0

pays 4
¥ et
=4 a
T
v

To/.

¥y

[EE

8.5




13-C 388

AEL-I-61{C13 . N N R 668 [230

2 i g 3 anBeqm 298 alpl =8 dser  aq
S 8 § ¢ S88RIAN KNS 5 5 S Hloga <+ 220

o~ — — — Rl el el b NINN o n < 5 ot ¥ (52 s Ve —
| ‘ [N / \ N 1 P L 210

Br
— L 200
—
0 Ph L 190
- 180
L 170
| J L [
L 150
L 140
L 130
L 120
L 110
- 100
L 90
L 80
L 70
L 60
L 50
L 40
4
m
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 T T T T T T T
210/ 200 |190 [180 170 160 150 140 [130 [120 110 100 90 80 70 | 60| | |50
f1 (ppm)

Figure S30. 3C NMR spectra of compound 17b.

$32



L40
L35

30
r25
20
15
10

OQH 99'F
OQH £9T
OQH £9T
12T
127

0.0

0.5

€

€T°C

[
vz
STz
927
977
927

87T Y

1.0

1.5

8T°C
62°7
62°C A

2.0

[ ram
0b°Z
w'e

ST
4
0T
1T >
€12 \‘m
€22
sz %
9T
67
862
00°€
00°€

(0]

\‘\
[

3.0

3.5

20€]]

L1

€0°€

T0'S
20°'S

—Br

f1 (ppm)

20°S
£0°S
£0°S
$0'S
$0°5
50°5

—

4.5

5.0

90%
oo.m\
L0°'S

€041
+0°Z
+0°Z
S0°Z
S0°Z
S0°L

5.5

6.0

90°Z
90°Z
90°Z
£0°L
£0°L
80°
8T°L
6T°L
0z°LA

6.5

7.0

T

[Tow
€1DaD 124 7
[
€z
€L
€24
sT'L
T
97/
nc 2 A

7.5

8.0

o il
in 05'¢
Hmm.&
o
€L
Timg,)
— <

8.5

Figure S31. '"H NMR spectra of compound 17¢.

S33



13-C
exp748 fraction 4 in CDCI3-1/14/02
©

— 209

AR A

— 140.62

133.03
~-128.08
XN 127.75
~124.47

"\ 122.86

i

77.68 CDCI3
77.25 CDCI3
76.83 CDCI3

A
\

3

30.58
—25.91
—22.83

17.89
va 8

43.12

7273

— T T T T T
210 200 190 180

120

Figure S32. 3C NMR spectra of compound 17b.

120

110

100

90

- 80

70

- 60

50

- 40

30

20

- 10

S34



1HJd)§(")\—O')<X)I\LOLO<rLO<t‘C’>\— ~NOMMAN
PROANANNNNNG GO R Qe  ANANGNve 00 QOQANNMNMNO IR
MNNNMNNMNNMNNNN OO oo 0 WWWWw < S OOMANNNNNNNNN
[ R R e s i 2 [l Ny i s e [
\

. JL M

R B e
25 2.0 1.5 1.0 0.5 0

3.0
Chemical Shift (ppm)

Figure S33. 'H NMR spectra of compound 17d.

S35



LWv'e
ev'e
e
6v'C

1G'¢—+
mm.w\

Y9'C
99°¢
89'¢C
16'¢
€6'C
S6'C

=

Ph

4.5

T
5.0

6.5

Chemical Shift (ppm)

Figure S34. 'H NMR spectra of compound 17e.

S36



1§'¢C
€8¢
iei4
19°C

€9'¢C
y9'¢"

9L°CF
wn.w%

08¢
[40R>
Y0'€

90'¢

91’9
819
6L'9

om.@\
229
9e'of
or'9
68'9
069
269
£6'9
69

GC'l¢
9C'.
8¢,
0e'L

@& L—=
w2/

Chemical Shift (ppm)

Figure S35. '"H NMR spectra of compound 17f.

S37



DAO-I-51-1H.esp

—0.00 ﬁ%

NOOODOMNOVULNOIIINO D O < N - TONNODDOULMWO M [}
NROAAN====900aN 990 N HVOOOWLIIT MDD <
MNMNNMNMNMNMNMNMNNMNNNN OO 0w wv [Te) ANANNNNNNNNNNN -~
sy Ll S o R R \

Ph “Ph

A MMJ@JJ \JL ‘

o o L B o RN R R A SRR E S S EEE s Esas e
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

DAO®51-13C.esp 83 INBIIBE2 & @© © o o <
© M D DD WG BN NN =) |on o~ «© N
S <+ ® ANNNNNNN S NN © oo < <
< DAL R R R RL L - NN~ N < SE ™ ]
\ L e N 3

P T T T T T T T T T T [T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110
Chemical Shift (ppm)

Figure S36. 'H (upper) and '*C (lower) NMR spectra of compound 17g.

S38



Hesp OTUOLVOVIITTAAROLNT DI TNQOOWLYTN ©W
CTTROOLITNNNNDD QDS T o COQORNMNOO LW
CBNNNNNNNNG GGG QGGG G QS E SooaNaNNaNN o
[ e Y g i e ) p—

BN | oo

8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5
Chemical Shift (ppm)

Figure S37. '"H NMR spectra of compound 17h.

S39



0 1
A I A N lédit bt
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5
Chemical Shift (ppm)

DAO-§03-13C.esp ISBB2S CoNL N << © T =

2 NS oo N G 385K ¢ I3 2 Xe

o OMOANNNN O N~NNO O AN — N~ N~

I B R ON~NNN © < S N N

\ S=s 1 \ \ [~ [

-/
hy

| s .

)

1

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

Figure S38. 'H (upper) and '*C (lower) NMR spectra of compound 17i.

$40



DAO-II-36-1H.esp

7.25

Ph (0] _ by
N
N
~ ©
I z
Nl :
8
8 § i i
gf \
=% 8 |
~5 3l 2
©
| <P RN

=762

L -

sk

B o L B L LA B B B AR BB RS EE s EEE s s s m
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

DAO-II-36-M2-13C.jdx
8 s 2
a2
E 558 Tos @
g 98 \
\ = J
i ”‘ N, ] ™| -

iy a T

P [ T T T
24 16 8 0

208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32
Chemical Shift (ppm)

Figure S39. 'H (upper) and '3C (lower) NMR spectra of compound 17j.

S41



5.36
5.35
5.32
5.32
3.03
3.01
3.00
2.77
2.76
2.75

- D - O OMNOITANTTN—HDHWONO
DMS-63_2_1H.esp VOANNNNNND DO GO 5
e e e e Ll il el (e (o J (e (e J{o N (e N (o]

s
|
t
|
|
|

o

Naase
M

RPN

6.5 6.0 55 5.0 45
Chemical Shift (ppm)

DEg3-2.13C.csp 8y {28 Tb3yle 2 232 e 0T i
I~ © ™M™ DO D OOHDWWMDO M~ ocoo OUONANANN O©
oo [toRTe] S ® ANNANN — SS o aNNoOoOYT Y ©W
NN << S32 S5 SS === FIIIT &8

| < ST N = e

208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

Figure S40. 'H (upper) and *C (lower) NMR spectra of compound 17k.

S42



60

55

50

45

40

35

30

25

20

15

10

[

3.5

Br

4.0

f1 (ppm)

4.5

COzMe

E10,C7 X

Figure S41. "H NMR spectra of compound 16a.

S43



Figure S42. 3C NMR spectra of compound 16a.
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Figure S47. '"H NMR spectra of compound 16d.
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Figure S48. 'H NMR spectra of compound 16e.
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Figure S52. 'H (upper) and 3C (lower) NMR spectra of compound 16i.
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Figure S53. 'H (upper) and '3C (lower) NMR spectra of compound 16j.
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Figure S54. 'H (upper) and '*C (lower) NMR spectra of compound 16Kk.
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Figure S55. '"H NMR spectra of compound 11.
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Figure S56. '"H NMR spectra of compound 12.
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Figure S57. '"H NMR spectra of compound 13.
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Figure S58. 3C NMR spectra of compound 13.
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Figure S59. 'H NMR spectra of compound 14.
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Figure S60. '"H NMR spectra of compound 15.
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