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Table S1. Crucial Correlations Observed in NOESY and HMBC Spectra

Compound
rac-(5R,6aS,9aS)-3a rac- (5S,6aS,9aS)-3a rac- (5R,6aS,9aS)-3b  rac-(5R,6aS,9aS)-3c  rac-(5S,6aS,9aS)-3c
H(9)a—H(5)a H(9)a—>CH,™ H(8)a—H(5)a H(6a)p—~CH,> H(8)a—H(10)o!
H(6a)p—H(8)p H(6)a>CH,™ H(8)a>H(6)a H(6a)p—H(9)p H(8)a—H(6)a
NOE H(6a)Bp—H(8)B H(10)a>H(5)a CHy~CH,™ CHy—CH,™
i H(6a)p—H(5)B H(6)p—CH,> CHy—H(10)a H(6)p—CH,™
corretations H(6a)B>CH,* H(6)B>CH,* H(6a)BH(9)B
H(8)a—H(10)a H(6a)p—CH,
H(8)a—H(6)a
CH,>*—C(6) CH,>*—C(6) CH,*—C(6) CH,>*—C(6) CH,>*—C(6)
CH,*—C(5) CH,*—C(5) CH,*—C(5) CH,*—C(5) CH,*—C(5)
H(5)—~CH,™ H(5)—~CH,™ H(5)—C(6) CH,*—CH, CH,*—CH,
H(5)-C(3) H(5)~C(6) H(6)—C(5) CHy—C(6) CHy—CH,™*
H(6)<C(9) H(5)<C(6a) H(6)«<>C(6a) CH3C(5) CH3>C(6)
H(6)«<>C(9a) H(5)—C(9a) H(6)«>CH,* CH3CH,™ CH3C(5)
H(6)—C(62) H(5)-C(3) H(6)—~C(10) H(6)—C(6a) H(6)<C(5)
H(6a)—C(1) H(6)<C(7) H(6)—C(10a) H(6)«>CHj H(6)«<>C(6a)
H(6a)—C(5) H(6)—CH,™ H(6)—~C(10) H(6)—C(7) H(6)—C(5)
H(6a)—C(8) H(6)«C(6a) H(6a)<C(5) H(6)«<>CH,™ H(6a)<C(1)
H(7)C(8) H(6)<C(5) H(6a)<>C(6) H(6)<C(5) H(6a)<>C(5)
H(7)~C(9) H(6)—C(9a) H(6a)—CH,™ H(6)—~C(10a) H(6a)—C(6)
H(7)C(6a) H(62)<C(8) H(62)«<>C(10a) H(6a)«<>C(8) H(6a)<C(7)
HMBC  H(7)~C(9a) H(6a)<C(1) H(7)C(8) H(6a)—C(7) H(9)—~C(10a)
correlations  H(7)<C(1) H(7)~C(5) H(7)—C(6a) H(6a)—C(6) H(10)~C(9)
H(8)—C(1) H(7)<C(8) H(7)—C(10a) H(6a)«<>C(10a) H(10)C(10a)
H(8)—C(6a) H(7)—C(6) H(7)C(1) H(6a)—C(1)
H(8)C(7) H(7)C(6a) H(8)C(9) H(7)C(6)
H(8)—C(9a) H(7)<C(9a) H(9)—~C(8) H(7)<C(8)
H(9)<C(8) H(8)«C(6) H(9)—C(10a) H(9)«<>C(8)
H(9)C(7) H(8)—C(7) H(9)C(1) H(9)—C(10a)
H(9)«<>C(6a) H(8)<C(9) H(10)~C(1) H(9)<C(1)
H(9)—C(6) H(8)—~C(1) H(10)—C(6a) H(9)—~C(10)
H(9)—~C(9a) H(9)—~C(1) H(10)«C(10a) H(10)C(1)
H(9)«C(8) H(10)—C(6a)
H(9)C(7) H(10)C(10a)
H(9)>C(6a) H(10)C(8)
H(9)—~C(9a)

S1



00'0—

18:9—

NMR (200 MHz,

1

85'8—

RP-215
RP-215

2a

—EE'D

80T

=0T [

—ogo |

b6 0

9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

9.5

1.0

S2



RF-215c o 0 o )
RP-215 = = o ¥ g8@& 3 S92 a ™
[~ L (] — [~ M~ W —~ [ [ B ] (]
— — — — [ T T = M ™ 0 ™l
| S R
o) | BC NMR (50 MHz, com3
HN%
o=, JNH
@’V
2a
|
1
I I I Loyl
1
T T T T T T T L L J T T T T T T T T T T T T T T T T T T T T L T
00 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10

f1 (ppm)

S3



00'0— =

00'T—

PE T~ /
0b' T

Sl W

6L T~ B =
P8'T-7 — —
£8'T

6T /

L6'T

<0’z

L0’

or'e

Ly

5
2
MR (200 MHz,

1

8b'8— S

RP-214
RP-214

=o'l

—bpee

=6

Lz

oot |

—101

—00T

1.0 0.5 0.0

1.5

45 4.0 35 3.0 2.5 2.0

f1 (ppm)

8.5 8.0 7.5 7.0 6.5 6.0 55 5.0

9.0

9.5

S4



RP-214c

RP-214 ~ ~ I ~ 0 om ol o mo m O 9

™~ [*3) m - M~ SO | ooy o umuwm ~ T

— — — — NSNS (e} T MM [N

| | I~ | I N .

, ~ h C NMR (50 MHz, coﬁ3
it
|
| | |
| |

T J T L T v T v T u T Y T v T v T T T v T v T \ T ¥ T 7 T v 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)

S5



2N \ e

08'T— T = —eez|
£8'T N w)
88'1 \

L9~ - _ = .
SLb— Lo IM b0

MR (200 MHz,

il

58'9— __/, lk __| 664

Lh'a— J = ﬁ i
| |
=
£ T
& Oy Z o
: Y ~
»® Z 3
56 =
NN @]
n_l_ n_l_ \ J
& &

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
S6

10.0




RP-222-ispranosaHex 9

9] o m
RP-222 isprano sa hex< = 2 c:; \‘58?‘% @ MR A 3832
~ 73] =+ — Dl ™~ o 0 W1 S|
— — — — M~ M~ ™ 0 mMmmMm o0
| | NI | Vo NNV
O 3C NMR (50 MHz, CDCl,
HN—
o= NH i
2c
| " ol
! |
T T T T T T T 1 T T 1 T T 1 T T 1 T T T
200 190 180 170 160 150 140 130 120 110 y 1(00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

S7



S
7.28

7.28
7.27

7.26

L

[l I I
[ I

| 'H NMR (500 MHz, cbm3 ORISR IS S LD

Mmoo ey
nlcl oo
[0 B L |

N__O EtOA
C
o< T
N
SePh
(5RS,6aSR,9aSR)-3a

./I U
I T A 4 )
= = o 2 2 3353 z
I T I T T T T T T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

S8



61—

s o0l
I o

o+

0g'g
0g'g
Ta8'e
28'E~E
£8'2-%
£8'C
$8'C
58'€

P

SePh

(5RS,6aSR,9aSR)-3a

J

\

[N

—0EdR

—FTT

—O0ET

H—HV_..__u.H

T

an'e

2.8 2.7 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.

3.2 2.9

37 3.6 33

3.8

S9



RP-224-F1

% ﬁ E E H % (] D LD m O~ M~ 0o
I o SRRl T - Mg @ o0
™~ LN [ o T [ | T — Wy~ M~ 7 00D
— '—| — - o~ M~ W v—vﬂlnmmm
) . [ Y -} P S
H_o
o< 1
| 3C NMR (125 MHz, cnm3
SePh
(5RS,6aSR,9aSR)-3a
| | | |
I | | |
|
| | ‘
T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 a0 50 40 30 20 10

S10



H
5 N\(O il _li COSY NMR (500-500 MHz,

SePh

H
(5RS,6aSR,9aSR)-3a /\J 'L
. - |

i
@0

e
& H B

1

JUL
A
&%

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5

S11



H o
N
o\/=:< \,L// M ) OESY NMR (500- .
SePh
H
(5RS,6aSR,9aSR)-3a
‘ . . | A
: ::.;f,."‘,:.:- = . ':.v "r“g 1.5
: ) o & & }g e
° = = B8 = - X
. ‘:_ﬂ' - ﬁ 3
- 2.5
J aﬁ &2 O o [
i o" 3.0
o ,,,#, # a o !
I8 -3.5
— — B ,g:j - e o |
‘ ' 4.0
—_ = |
= 5
4.5
< =5.0
' 5.5
-6.0
6.5
" 7.0
- *. -, i

5 0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5

S12



© \r\]l// Hl _5C HSQC NMR (500-125 MHz,

SePh

\( 5RS, 6aSR,9aSR)-3aJ - . 1

40

|

&0

|
|

L

|

o0

100

110

120

130

HI
L2}

] 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
S13



Hl -*C HMBC NMR (500-125 Mmz,
SePh
L A 1 AL

L2

(5RS,6aSR,9aSR)-3a

LI
]
podg 0
#

o &f
I

0
L]
]
2
[}
L]
T
=3}
=

I
o
0
B
8

100

F110

120

I

o

a = = 130
o8

140
150
160

- L170

180

73 FAL 6.5 6.0 3.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
S14



00'0-—

o'y
120
a4
€T

RP-224-22

(5SR,6aSR,9aSR)-3a

ez

f=e0e

Feon |

=101
ot

J=001
=001

e

60

0.0

0.5

1.0

1.5

2.0

25

3.0

35

4.0

4.5

5.0

5.5

6.0

6.5

70

75

8.0

85

9.0

S15



Fo'T
59T
59T

£9'T
29'T
29'T
0Lt

ZB'T
25T
26T
25'T
Po'T
S6'T

i

Mmoo
ol el
rd ool oed ol
e

9g'E
mm.mer
-

ST
_um.mg\_.

BT'¥
0z
0z
Tk
Tk

Nm.vkw
2Z'F
£E'F

£0F

SePh

-lll\

(5SR,6aSR,9aSR)-3a

ooy

4.1 3.4 3.3 3.2 3.1 3.0 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6
S16

4.2

4.3




69'TE—
BE'EE—
ET'98-"
FS'EE—

STLir—

6T'85—

SL98
DD.NNW
SCEL

c£2'og

60'LZT~,
ST'62T~.
T
85'zeT~

8T'09T—

SPBLT—

RP-224-F2

O

N

-d

>

Lo

N

&

a4

>

=z

O
0w
E
o : 3
WIN &
a
= 3
&
o a
N—

190 180 170 160 150 140 130 120 110 100 a0 a0 70 a0 50 40 30 20 10

200

S17



o)
0 \f il _li COSY NMR (500-500 :

SePh
H
(5SR,6aSR,9aSR)-3a | J\
A\ S ‘_-_'J

RP-224-F2 = @ =

l o
e @
o
(YR
Ty
8¢
» 0%
8% s @

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

S18



H
0]
N
o< 1
N
[N} \

SePh

H
(5SR,6aSR,9aSR)-3a

:

|

.

A

H ol NOESY NMR (500-500 :

RP-224-F2 o @ e o e@ -~ @& L

dS:IIS - = & o a o N "_- _‘ _2 |:|
" r N -

- F @ - ||

. o e O o |25
- :ﬂu:f ] = & O

e & 2 &> e o |r3.0

o = -&' & e e |
. F3.5
o 4.0

o < = B = @ = |
4.5
3.0

=

ﬂa I
3.5
6.0
6.5
. 7.0

- . } L
- “" = L-] = - - b ~7.5

.o ' L
- 8.0
 |Fes

T T T N T T T T T T T T T 1
8.5 8.0 A5 6.5 6.0 5.5 5.0 4.5 4.0 3.0 2.5 2.0 1.5



@]
o \N/( il -3¢ HSQC NMR (500-125 MHSz,

\
SePh

H
(5SR,6aSR,9aSR)-3a l j
. / _J

RP-224-F2 -

30

100

110

120

130

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
S20



O
o

SePh
H

(5SR,6aSR,9aSR)-3a

Hl -*C HMBC NMR (500-125 MHz,

| A

RF-224-F2
=g "
- =
@ = . %
= = - )
- L= L= L=
L1 S =
k- _ = =
®- L =
- o En
L=
=
T T I T T T T T T T T T T
75 20 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

S21



62 T~ _

99T
L5 HUY
E8'T
PRI
Qg Hk.w

b
'

are
LTE
8T'E
0Z'E

QB'E
L8 m”%.
8E'E
G’ mun.i

1) m*.
00

hlﬁ NMR (500 MHz, CDCl,

P~ M= M~ O
[ Y I B Y | DJ
LR 2T

PSL

RP-218-F1
i

|

7.5

SePh

(5RS,6aSR,10aSR)-3b

oot

oot
oot

Feane |

o1

60

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

8.0

8.5

9.0

S22



't
LT
8¢t
6e'T
DeET
1€71
ZE'T
el

ok R

SE'T

95'1

&

ar'e

T
BT €~
ozes”

98'E

£8 mV
68 E—F
68 m.\.

£6'€E
E..mV

b6 E
66'E
oy
b

_/

X

SePh

(5RS,6aSR,10aSR)-3b

0o0°t1

—S6'E

11y
JML

wn

-

o

e s6°0

l|
I
n
=
o
. r

—96°TL

3.8 3.7 33 32 31 30 26 25 24 23 2% X0 E9 K8 K7 CE6 E5S 24 23
f1 (ppm)

3.9

4.0

S23



“ : GRyS g8% B & Ng e Ede
. . | NN = NNV
e
o N\( h”c NMR (125 |\/|Hz,m3
N
SePh B g X
(5RS,6aSR,10aSR)-3b
il ¥
T T T T T T T T T T
39 38 37 36 35 34 33 32 31 30 20 28
f1 (ppm)
[
A |
' i | |
1
l | !
T T T T v T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 %10 , 100 90 8 70 60 50 40 30 20 10
1 (ppm

S24



H
N\y//o
O\i/ N Hl -‘H COSY NMR (500-500 MHz,
SePh

H
(5RS,6aSR,10aSR}3b |

A
w
f1 (ppm)

e =
— s = 75

4.0 35 3.0 2.5 2.0 1.5

75 7.0 6.5 6.0 5.5 5.0 4.5
f2 (ppm)

S25



H
N_ O

Of \N/I/ Hl L HOESY NMR (500-5 :
SeP
H
(5RS,6aSR,10aSR)- | ﬂ 1

=]
= = o =
- @ =

~
(9]
f1 (ppm)

s o o - . 7.5

_—
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5
2 (ppm)

S26



H

SeP

(5RS,6aSR,10aSR)-3b

Hl -13i HSQC NMR (500-125 !

|

100
110
120

130

140

f1 (ppm)

S27



SePh

(5RS,6aSR,10aSR)-3b

i

Hl -*C HMBC NMR (500-125 Mmz,

A A

;20
lBU
40
;50
;ﬁﬂ

70

90
;lﬂﬂ
lllﬂ
;120
;130
;140
llSD
;lﬁﬂ

170

—
RP-218-F1 .
f " Q
9 ] vz @ a o
- 00 @3 LY cxer LW o B
[Cie @ B
@00 2
4 o% o oo &
fo B0
T T T T T T T T T I | | T
75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

S28

=180



62’1
mm.HH”” i -
= Tart

95T ~

0£T _ s
P8 — =t
hm.Hk - — Tepen
06'T— o I8ve
i
FT'E

= lra

PR - =ort
59'Z |I”_ F
99'z

£9'C

S5'E
mm.mw — — M 00T
]

PAE-T = = o
_mm.m.\_ﬁ

0
O ?
- =~
N x
I 7]
= S
= by
T 'd
L )
@ QS
P %)
z x
7]
A (\
Fo'L
vm.ﬁW - I\_ one
5C'L L -
5t - _ e
mm.hw ! .
=

—ign

[

L}

oo

|
- // -
_.-A\._

RP-223-F1

8.5 8.0 7.5 2.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
S29

9.0




9z'T
9z'T
[T
8z’
mm.HM
0s T~
Hm.H%
zeT
pE'T
pE'T
o

85'T—

PO T
[T

89T
0£T

E.HM
ELT~
pET

L0E~,
B0~
012
TT'2~F
Tz

E_NH

fas-Ca

292
3T
59z—
99z~
raz’

(5RS,6aSR,10aSR)-3c

J

\

BL°T

&S

—EL'T

—ke'0

—B8l'E

L0°E

o't

1.25 1.20
S30

1.30

1.35

1.50 140

1.0 185 180 175 1.70 165 1.60 1.55

1.95

2.20 215 210 205 2.00

2.25

270 2.65 260

2.75



66T~
OF'TZ2—
A
TE0E~_
b TE—

55'9E
h_w.wm”v.

PEEP—

2res—

S5'0£~_

5£9L
DD.NNW
5L

Grl AN
9T'6TT~
[POET~
(8zeT

69'55T—

C99LT—

RP-223-F1

3C NMR (125 MHz, CDCl;

(5RS,6aSR,10aSR)-3c

J

\.

200 190 180 170 160 150 140 130 120 110 100 a0 a0 70 &0 50 40 30 20 10
f1 (ppm)

210

S31



(5RS,6aSR,10aSR)-3c

il _li COSY NMR (500-500 :

>

—3.3

—5.0
5.3
—6.0
—6.3
—7.0

—7.0

4.0 3.5 3.0

2.5

2.0

1.5

S32

f1 {ppm)



(5RS,6aSR,10aSR)-3c

H ! HOESY NMR (500-50 :

-

- 9 1)
- E‘Q
o o

:,ﬁ@ o

A9 2.0 6.5 6.0 5.5 4.5 4.0 3.5

5.0
f2 (ppm)

S33

f1 {ppm)



(5RS,6aSR,10aSR)-3c

Hl -¥*C HSQC NMR (500-125 Mmz,

= |20

—30

—50

—60

~70

—80

—90

—100

—-110

—-120

—130

rA]

20

6.5

6.0

5.5

5.0

4.5
f2 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5

S34

~140

f1 {ppm)



(5RS,6aSR,10aSR)-3c

Hl -*C HMBC NMR (500-125 Mmz,

e

8

ol 5 8
8

oF -20

B g 40
] |

—a0

o> e =70
~80
:90
;100
;110
;120
;130
;140
;150
llﬁﬂ

=170

~180

5 2.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5

4.5
f2 (ppm)

2.0

1.5

S35

f1 {ppm)



2Z'T
9Z'T
eC'T
TE'T
55T
65T
£9'7
£9'7
0LT
TaT
28T

98'T~F
D_m..ﬁ”“m
26T

SF'E
NTNWV

m*..m.\.

EEE—

58—

RP-223-F2

<)

'H NMR (500 MHz, C

J

(5SR,6aSR,10aSR)-3c

\.

i

ooz

—ar0

—eef

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

20

2.5

8.0

8.5

9.0

f1 (ppm)

S36



&0'6T
vw.Hufr
TH'E2—
oeez
o TE~"
£1'95—
N
ELEp~

L5'€9—
L5'0L~_

PLOL
oo.hhw
SCEL

Z6'92T~
OT'&6CT~_
DL0ET—C
mm.mmﬁ\w

95T —

26T —

RP-223-F2

C NMR (125 MHz, CDCl;

(5SR,6aSR,10aSR)-3c

J

\

200 190 180 170 160 150 140 130 120 110 100 ad 80 70 &0 50 40 30 20 10
f1 (ppm)

210

S37



Hl ! ESY NMR (500-5 :
L(5SR,6aSR,10aSR)Lc A A J\ j"Uf‘IhL_uL

~1.0
iy o= L
a |15

fl (pom)

4.5
f2 {ppm)

S38



o isymmm_

(5SR,6aSR,10aSR)-3¢ | . - N VLU'K_

7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 .5 20 1.5

4.5
2 {(ppm)

S39



Hl -¥C HSQC NMR (500-125 Mm,
(5SR,6aSR,10aSR)-3¢ | _J ot M

i

pa—— © |20

o _30

—50

—&0

—70

—a0

~90

=100

~110

=120

=130

] 2.0 6.5 6.0 5.5 5.0

4.5 4.0 3.5 3.0 25 2.0 1.5
f2 (ppm)

S40

f1 (ppm}



(5SR,6aSR,10aSR)-3¢ |

Hl -*C HMBC NMR (500-125 Mmz,

—20

—30

~50
—&0

—70

~90
;100
;110
;120
;130
;140
;150
;160

~170

90 o B .
o <]
s:lm = i %
P e
L .';3_3-0: [+
oY) : é “
®
sl 0
s &
T e
T T T T T T T ' T T T T T T T T
7.5 7.0 6.5 6.0 3.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
f2 (ppm})

S41

—180

f1 {ppm)



falatlel

£5'T-
b5
85'T
65T
BL T
62T
18'T4
18'T4

9L'8—

RP-231

W

NMR (500 MHz,

1

U

J

(5RS,6aSR,9aSR)-4a

\

Foov
Vmﬂ.m

T LTl

H‘ﬂ.v_“_ I

oot

oot

on'p

2.5 2.0 15 1.0 05 0.0
S42

3.0

3.5

5.0 4.5 4.0

5.5

9.0 8.5 8.0 7.3 20 6.5 6.0

3.5



RP-231 L il
2 5 N4k & 28485 8 @ 3
™~ L [ T T Lo [Er L e w0 wo o
— — O M M~ L e e (R — T
S~ Tl BT l

o
o T L 3C NMR (125 MHz, cmg
N
(5RS,6aSR,9aSR)-4a
4 |
| I .
|
|
| | |

| |
T T T T T T T T T T T T T T I T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

S43



H
o)
N
o< T
N MR (500~
H
(5RS,6aSR,9aSR)-4a My M
FF-231

3.7 36 35 34 33 32 31 3.0 289 28 27 26 25 24 23 22 21 20 19 18 17 16 1.5 1.4



(5RS,6aSR,9aSR)-4a

A JLJLAJUL

M 'H NOESY NMR (500-5 :

k3,

§ E, i

40

B O«

0 e

] 20 6.5 6.0 5.5 5.0 4.5

3.5

15
S45




HN Hiiﬁ“”m jk }L

L( 5RS, 6aSR,9aSR)-m ﬂ

RP-231

60

L] v 1 v L] T T v 1 M L] v T v 1 T T v 1 T L] T 1 b 1 M L T 1 r L] T L v 1 r L . L A L] T L3 v 1 v Li d

3.Fr 36 35 34 33 3.2 31 30 29 28 27 26 25 24 23 22 21 20 19 18 1.7 16 15 1.4

S46



i

]

— OO
i in ool el
L I I I |

oo
L
i

b5'E
55'2
95'Z-
95'Z-
852
ZLE
zred
ET'pm
FTb

3

'H NMR (500 MHz, C

RP-233

(5SR,6aSR,9aSR)-4a

o,

ol (1N
it

Fowe
Feot

860
Faen

ﬁvm.o

0.0

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 2.0 1.5 1.0 0.5
S47

1.0



4,17
4,16

é

4,15
4,14

34,14

4,13

4.13
4,12

oS0l RO
PP P P
cdoed ol opdod

S

4,11
4,10

H
(5SR,6aSR,9aSR)-4a

[ o o Ty o o I
U7 U U L L L

0 10 1 1 1D
Lt IO Tt O |

il

il

[

= e

o000 Pw P ol w0
I |
ol ool ol oed el el

198
1,96

0.97

172
171
1.70
1.70
1.69
1.69
1.49
1.48
1.48
1.47
1.45
1.45

i
8
A
\

4,00 —|

2.1

2.0

S48



RP-233 2] [}
5 3 2438 3 YRy g 3
= e 13 el o TTMAM i £ =
C NMR (125 MHz, CDCls 200 P I TR p :
N o
o< T
N
o
H
(5SR,6aSR,9aSR)-4a
|
| | |1
|
|
T T L T T T T T T T T T T T T T T T T T T T T T | T
200 190 180 170 160 150 140 130 120 110 100 an 80 70 a0 50 40 30 20 10 il

S49



H
N O

O&\f‘) M R -
H

(5SR,6aSR,9aSR)

e -,

3
= 3 @ @ |
: N » - - o 1.6
$s- 1.8
& a m & ;2.u
o 4w ¥

S50



H
O
N
o< 1
N
o

H
(5SR,6aSR,9aSR)-4a
J

H L HOESY NMR (500-50 :

A L
FP-233 - = - = =
da=1s a D - @ ° I
# - a E - ] P @
- s
& = ﬁ o o0
= e
o =3 -
- ﬁa L o o ™
G = @& = @
o
45 {}
T T T T T T T T T T 1 T T T T
8.9 8.0 7.5 7.0 6.5 6.0 3.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

S51




H

(5SR,6aSR,9aSR)-4a

i

-

WWWWW

Hl -¥*C HSQC NMR (500-125 MHz,

23

40

43

—o0

33

RP-233
==
o
o
& =
= =
== f ]
=
=
T T T T | T T ™1 T T T T T T T T T —T T T T 1
4.1 3.9 3.7 3.5 3.3 3.1 2.9 2.7 2.5 2.3 2.1 1.9 1.7 1.5 1.3

S52



[an]
¢
o

£E'T
9T
8F'T

0L'T
TLT
98'T
9E'Z
S10
85'2
£5'2

FE'E
@m.mv
£8'E

efLe—

RP-227

3

NMR (500 MHz, C

1

£9'1
STk - - =
89'T —

(5RS,6aSR,10aSR)-4b

e
ez
61
OE

0T

— T

vlfu_.ﬂ

on'r

9.0 8.5 8.0 2.5 20 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

9.5

S53



- —ET'T

R

(5RS,6aSR,10aSR)-4b

1]

—0re

ot

oot

—Ba'0

1.3

1.4

1.5

1.6

1.7

1.8

19

2.0

2.3

2.4

2.5

2.6

2.7

3.8

3.9

S54



60 0-—

T9'BT~
m._”.mﬁﬁ
92'Te

¢h.mm.x1

8.5z~
59'56~_
£5'8E~,

FO'TIS—

' 0L—

SL9L
_u_u.hhwn
SCEL

B3C NMR (125 MHz, CDCl,

S8'55T—

BE"9LT—

RP-227

10

S55

20

"

30

40

50

60

70

90 80

100

110

120

130

(5RS,6aSR,10aSR)-4b

180 170 160 150 140

190

‘00



- . . N
oi{“\f
N
H

M

(5RS,6aSR,10aSR)-4b

)

A

RP-227

=
D

o ’ %\_A_J‘W\/WJL

& s B
&= o = = -
o i ] ® O
7 1T 71 | L T 77 T T T L T | T T © 1 T T T T | | T T
4.0 3.8 3.6 3.4 3.2 3.0 2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4

S56




H\(O il -3C HSQC NMR (500-125 MHz,
O

30

35

—40

45

N
H
(5RS,6aSR,10aSR)-4b _JIA‘\
j RP-227
j e
T T T T T T T T T T T T T T T T T I T T T T I T T T T T T T T T T T T T T T T T N T
3.9 3.7 3.5 3.3 3.1 29 2.7 2.5 2.3 2.1 1.9 1.7 1.5 1.3

S57



Lo

3

(6aSR,10aSR)-4c

'H NMR (500 MHz, C

£ra— |l
_

RP-232a

r
T

3

ET°T
e
1%

L0

|

0t

8.5 8.0 2.5 A0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
S58

9.0

9.5



P22 g3 8@ 5858 2 8 B 8
[ [ 3] — — b - — —
|1 I NES S i I
,-ﬁ-/- - - A
ra L ll
vy "
S ,,// f
_ - / e ' o
T v, - ) - ___,-’/ L -
- — T — - —
H
(6aSR,10aSR)-4c
|
|
|
I d |
| 1
| I I T
2 2 E Z 3 2

T T T T T T T T T T T T T N T T T T T T T T T T T T T T T T
.50 2.45 2.40 2.35 2.30 2.25 2.00 1.95 1.90 1.85 1.80 1.75 1.70 1.65 1.60 1.55 1.50 1.45 1.40 1.35 1.30

S59



60'0-—

2a8'ab—

P 09—

ot 0L—

SL9L
_u_u.hhwn
SCEL

BZ95T—

FTLLT—

RP-232a

3C NMR (125 MHz, CDCl,

L

M

(6aSR,10aSR)-4c

min

190 150 170 160 150 140 130 120 110 100 90 80 70 60 a0 40 30 20 10
S60

200



) MMUW

(6aSR,10aSR)-4c

N M oe m e N ®m e 9 s N Mm% W ©
TP AN AT S TR AR AU S P SR ST AR s PR PP
\ o
. .y K '
I e 2 .
" et
’ “vee LT

Ly
e

e
L

RP-232a

51

8.%" ”ﬁw -

wgfy  cuw

"

%

e .

GO
00 ©
OO -
LR
eo

so

080 e
090 w0
Q00 ane

1

2

1

13

14

15

1.6

17

18

19

2.0

21

2.2

23

24

25

S61



H
(6aSR,10aSR)-4c

NMR =

| ¥ TN |

RP-232a
dg=1s
(T
)
P el
= T
O
@ 5’-@5}
(S
2.2
Py - — 2.3
o= B & [
(@S) ©° 24
2.5
2.6
T T N T T T N T T T N T T T N T T T N T T T N T T T
2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2

S62



H
(6aSR,10aSR)-4c

Hl -13E HSQC NMR (500-125 :

RP-232a

e — f=——— =8

= — — —* e
R —— =] =
e e

20

22

46




8T'e—

66'E—

R (200 MHz, 36%

1

DOOC p +

//

S S

f

5a

hrp243
RP-243

—on'E

=10t

— 099

—ZrT

%ha:ﬁ
ﬁ'wﬁ_.ﬂ

8.0 3 7.0 6.5 6.0 3.5 3.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5

8.5

9.5 0.0

10.0

S64



crp243

g ol L0 M Iy ] Lo
RP-243 P L " [ o 0l i
5 = = 8 = R@n f 4
C NMR (50 MHz, 36% DCl in D, | (VR |
DOOC +
Dy
N
H
5a
[
|
|
|
|
E P ¥ ¥ T ‘gl - v e AL T st > | W
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
200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 30 40 30 20 10 0

S65



ToE—

cLE—

2

MR (200 MHz, 36% D

1

— Feoo L
S

L

1.5

Lo
Lo

)
‘E

g

hrp244
RP-244

2.5

0.0

0.5

1.0

2.0

10,5 10.0 9.5 9.0 8.5 8.0 73 7.0 6.5 6.0 3.5 5.0 4.5 4.0 3.5 3.0

11.0

1.5

S66



RP-244 o 0 ~ T ool B )
- [=] L] o] M o o [ rs]
[ o0 o o ooy~ = Iy
— [ L = m M M ™ —
g I [/ I |
h *C NMR (50 MHz, 36% DCI M .
DOOC p +
N
g
H
5b
|
|
I
|
I 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
200 190 180 170 160 150 140 130 120 110 100 20 80 70 a0 50 40 30 20 10 0

S67



oon p=—

CLRE
906 mﬁu
ki E

T

846 £~
E_“_.qu
SO0 F

NMR (200 MHz, D,O + 2 drops 0

1

RP-230
RP-230

COOH

COOH
NH,* CI

—
_—

HNH,* CF

ke,

kLT

— kL0

=T

1.5

0.0

0.3

1.0

9.0 3.5 3.0 7.3 7.0 6.5 6.0 3.9 5.0 4.5 4.0 3.5 3.0 2.9 2.0
f1 (ppm)

9.5

10.0

S68



RP-230C
RP-230 + DCI

T T T
200 190

I
180

17707

176 AT

T
170

T
160

-

g3 58 AERNARERESYRANT 3
5o 2 NoEERRERMONS RS Z
| C NMR (50 MHz, D,O + 2 drops of DCI 3”6 6 VY 4 NV SN e
COOH H
SNH,T O e COOH
NH,* CI
H H
5
|
! I
N i (A
il
I
L2 1 L) 1 8 I T | L2 r r T L) 1 T I T I T r r r T 1 T 1 T I T r r r
150 140 130 120 110 100 an 80 70 a0 30 40 30 20 10 0
f1 (ppm)

S69



RP—El?—rS =N s == — o0 oo [ =] — W0 o - o gl O Ty Il o g
| e SN AT | == e |
{
III
Reaction mixture f
L 'H NMR (200 MHz, cﬁs
H
N_ O
o= T
N
SePh
(5RS,6aSR,9aSR)-3a (5RS,6aSR,9aSR)-3a
1
|
2H from major
diatereomer
1H from minor
| diatereomer
AN
_|'l_ l - - _.n..lb___
T
-
| I I I I I 1 I ] I | I | 1 I 1 | 1 I L
9.5 9.0 8.5 8.0 75 7.0 6.5 0.5 0.0

6.0 3.0 5.% 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

S70



Rp_zlg_r-s - [=:] =T = T = Tl o Tl =T - - 00 WO W o P O T O M O P D O T =
L - 99 ey oo N R R e e L B BN 2
EPF-218-rs o|c| olu '{_LT“\'W ml‘ﬁr\&(?—;]n Nwmw HHHHHHHHHH =

i

II Reaction mixture

|

| H\(O H\(O L 'H NMR (200 MHz cm

) 3,

I| © N © N

| ol
s SePh SePh

H H
(5RS,6aSR,9aSR)-3a (5RS,6aSR,9aSR)-3a

1H from major
diatereomer

1H from minor
diatereomer

r

006
u.94~1

10.0 8.5 9.0 8.5 8.0 7.3 2.0 6.3 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

S71



Toro—

091
9zE'T
0as'T
LB5T
9ot
E90T
CERT
FOE'T
FoE'T

£00°Z

980 m/
960 mﬁ.
uErz—7
561'Z

Thb 2,
Bob T

409 T
999 2"

GEE'E
B4E B~
805 E-_
145 E—
8ET m._\m
ToeE

Qe
[T
ST

1H from minor
diatereomer

(5RS,6aSR,9aSR)-3a
1H from major
diatereomer

Reaction mixture

(5RS,6aSR,9aSR)-3a

BT
89y
5154~

aers—

RP-223-r5
RP-223-rs

3

C

'H NMR (200 MHz,

FEeen

Tmm.c

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

3.5

6.0

6.3

FAY

7.5

8.0

8.5

8.0

9.5

f1 (ppm)

S72



Table S2 Crystallographic data, experimental and refinement details for 2c and 3b

(2¢) (3b)
Crystal data
Chemical formula C1oH1gsN20O5-H-O C17H20N»0,Se
M, 480.6 363.31
Crystal system, space group Monoclinic, 12/a Monoclinic, P2;/n
Temperature (K) 294 294

a, b, c(A)

B ()

V (A%

z

Radiation type

W (mm™)

Crystal size (mm)

Data collection

Diffractometer

Absorption correction

Tmin, Tmax

No. of measured, independent and
observed [I > 24(1)] reflections
Rint

(Sin /D) max (A7

Refinement

R[F* > 26(F?)], wR(F?), S
No. of reflections

No. of parameters

No. of restraints

H-atom treatment

Apmax, APmin(e Ais)

12.7811 (4), 6.2674 (2), 33.3511 (9)
93.650 (3)

2666.15 (14)

4

Mo Ka

0.09

0.49 x 0.44 x 0.04

Gemini S (Oxford Diffraction)
Multi-scan

0.852,1

11300, 3164, 2773

0.018
0.685

0.067,0.172,1.14

3164

167

4

Mixture of independent and
constrained refinement
0.35,-0.18

6.7697 (4), 18.4108 (9), 13.0431 (10)
99.042 (7)

1605.43 (18)

4

Mo Ka

2.35

0.59 x 0.15 x 0.06

Gemini S (Oxford Diffraction)
Multi-scan

0.650, 1

7207, 3665, 2432

0.039
0.683

0.066, 0.227, 1.07

3665

203

1

Mixture of independent and
constrained refinement
1.29,-0.93
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Figure S1. Molecular structure of 2c. Ellipsoids are drawn at 40% probability level, whereas hydrogen atoms are depicted as spheres of arbitrary
radii

Figure S2. Molecular structure of 3b. Ellipsoids are drawn at 40% probability level, whereas hydrogen atoms are depicted as spheres of arbitrary
radii
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