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Preparation of single crystals

2a: Single crystals of 2a were grown by dissolving the compound in a solvent mixture of CH,Cl, and hexane
(6:4) at 40 °C. The warm mixture (2.0 mL) was added to 2a (3.1 mg) in a 3 mL vial, which was then capped
and left at room temperature until crystals formed.

3aa: For the growth of single crystals of 3aa, acetone was used to dissolve the compound in a 3 mL vial. The
vial was then loosely capped and placed inside a 10 mL vial containing 1.0 mL of heptane. The larger vial was
sealed and stored at —20 °C until crystal formation was observed.

3ac and 5aa: Single crystals of 3ac and 5aa were grown slowly in CDCIs at room temperature.

Crystal Data, Data Collection and Refinement Parameters

Table S1. Crystal Data, Data Collection and Refinement Parameters for the structures of 2a, 3aa, 3ac and
baa.

data 2a 3aa 3ac 5aa

formula Ci0H1204S Ci17H1804S Ci8H2004S Ci17H1803S2
formula weight 228.26 318.37 332.40 334.43
colour, habit colourless needles colourless blocks colourless tablets colourless tablets
temperature / K 173 173 173 173
crystal system monoclinic orthorhombic monoclinic monoclinic
space group P2i/c (no. 14) P2,2121 (no. 19) P2i/c (no. 14) P2i/c (no. 14)

alA 5.6198(3) 9.1214(2) 7.0019(2) 13.0110(3)

blA 6.9237(3) 11.1350(3) 11.1321(3) 5.89527(15)

cl/A 25.4955(12) 15.0959(4) 20.8963(6) 21.4203(6)

o/ deg 90 90 90 90

B/ deg 96.029(5) 90 95.061(3) 91.614(3)

y/ deg 90 90 90 90
VIA3 986.54(8) 1533.24(6) 1622.43(8) 1642.35(8)
z 4 4 4 4
D./gcm™ 1.537 1.379 1.361 1.353
radiation used Cu-Ka Mo-Ka Cu-Ka Cu-Ka
M/ mm™ 2.876 0.227 1.927 3.018
no. of unique reflns

measured (Rint) 1938 (0.0296) 3464 (0.0397) 3130 (0.0358) 3271 (0.0395)

obs, |Fo| > 40(|Fo|) 1618 3161 2360 2673
completeness (%) [a] 99.9 99.9 98.7 99.8
no. of variables 142 206 216 202
Ri1(obs), wR2(all) [b] 0.0363, 0.1035 0.0335, 0.0800 0.0423,0.1181 0.0372, 0.1027
CCDC code 2368330 2368331 2368332 2368333

[a] Completeness to 0.84 A resolution. [b] Rr = ZllFol — I Fll/SIFol; wRe = {S[W(Fo2 — Fe2)2) | S[W(Fo?)2]}'2; w! = 02(Fo?) + (aP)2 + bP.

Table S1 provides a summary of the crystallographic data for the structures of 2a, 3aa, 3ac and 5aa. Data
were collected using Agilent Xcalibur PX Ultra A (2a, 3ac and 5aa) and Agilent Xcalibur 3 E (3aa)
diffractometers, and the structures were solved and refined using the OLEX2,'lSHELXTL? and SHELX-20133
program systems. The absolute structure of 3aa was determined by use of the Flack parameter [x = 0.00(3)].
CCDC 2368330 to 2368333.
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X-Ray crystallography

The O15-H hydrogen atom in the structure of 2a was located from a AF map and refined freely subject to
an O-H distance constraint of 0.90 A. Whilst the structure of 2a can be modelled using a half volume unit cell
based on halving the c axis length, this results in a significantly disordered model in a chiral space group with
an indeterminate Flack parameter [x = 0.25(11)]. The version presented here using the longer c axis, however,
has no disorder in a centrosymmetric space group and is thus much preferred. The O22—H hydrogen atom in
the structure of 3aa was located from a AF map and refined freely subject to an O—H distance constraint of
0.90 A. The absolute structure of 3aa was determined by use of the Flack parameter [x = 0.00(3)]. The O22—
H hydrogen atom in the structure of 3ac was located from a AF map and refined freely subject to an O-H
distance constraint of 0.90 A.

v

Fig. S1 The crystal structure of 2a (65% probability ellipsoids).
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Fig. S2 The crystal structure of 3aa (50% probability ellipsoids).

Fig. S3 The crystal structure of 3ac (50% probability ellipsoids).
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Fig. S4 The crystal structure of 5aa (50% probability ellipsoids).
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H and '3C NMR Spectra of Selected Compounds

S6



S7

€L2—

85°¢
ow.mv
9'€
om.m*
8¢

€6'9~
96'97"

1672~
65L7

Saejong et al.

OH

MeO

1a
1H NMR (400 MHz, CDCls)

=260

90C
WN_,.N
=90'¢

F00C

061

1.0

1.5

35

4.0

45

T
5.5

Le
~

ppm

9Ccr—

€66 —

68L—

6'€ll—

9'6CL—

L9¢gL—

€651 —

1a
13C{'H} NMR (100 MHz, CDCls)

WWMMMMMWNWMWWWMWWWW

1

ppm



S8

Lo¢
19 m/
€9¢
9 mv.
99¢

veyr—

Saejong et al.

OH

OMe
1b
"H NMR (400 MHz, CDCl5)

UL

Fevv
Fue

Foso

00'}L
860

Fs60
o0k

4.0

4.5

50
ppm

610V —

YeeS—

26'8L—

LU —

18021 —

€5°5ZL—"
2E'6TL~_
€8'0E1 ~

19961 —

1b
13C{tH} NMR (100 MHz, CDCls)

10

ppm



S9

98—

Saejong et al.

OH

MeO

1c
1H NMR (400 MHz, CDCls)

2602
ez
rshe

ppm

ovrer—

GE'6G—

60°6L—

zzon~"
PEELL—
POl

962V —

0z'9pL—

88651 —

1c
13C{tH} NMR (100 MHz, CDCls)




S10

Saejong et al.

8T—

€5°¢
€5'¢
os'e
95°€
09¢
09'¢
29¢
€9'¢

166—

OH

0
<

@)

1d
1H NMR (400 MHz, CDCls)

Fes0

80T [
[1%4

Fooz |

Fee0

66°0
Nomo

ppm

99—

2L6L—

szio”
9650~
80'80~_

99 LU —

G9'8€L —

8T LY~
008yl

1d
13C{1H} NMR (100 MHz, CDCls)

ARy

T
160

T
170

T
180

T
190

T
200

ppm



Saejong et al.

v G

OH

TIPSO

1e
1H NMR (400 MHz, CDCls)

mmmmmmmmm
SRINARICE

— o Ly
: o o o2
3 2 g g2
3 & g 33
T T T T T T T T T T T T T T T T T T
1.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 1.5 1.0
ppm
> = 5 2 ~ o
0 ~ v > © o
8 5 g ¢ ] g
8 & g2 S d

1e
13G{tH} NMR (100 MHz, CDCls)

—17.94

—12.68

T T T T
200 190 180 170 160 150 140

S11



Saejong et al.

756
X7.54
725
7.23

OH

Me

1f
1H NMR (400 MHz, CDCls)

L

NSO = @
© OO @ 3]
PR R ) o o
\\//

N 191
1.94=x

A
[ hi§ u
o= [} ~
3o ] o
SN S o
T T T T T T T T T T T T T
6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

—141.5
—137.8
—129.3
—124.2

1f
13C{tH} NMR (100 MHz, CDCls)

ppm

o ) -
o N -~
~ ~ N

WW oA A A AT A

T T T T T T T
210 200 190 180 170 160 150 140 13

T T
0 120 110 100 90 80 70 60 50 40 30 20 10
ppm

S12



Saejong et al.

OH

19
1H NMR (400 MHz, CDCls)

|

T B
an N g £
25 88 5
23 S 3
T T T T T T T T T T T T T T T T T T
0 9.5 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5
ppm
2 52y ©
< BB = 3
3 883 > N
s Sog R g
I’
13C{1H} NMR (100 MHz, CDCls)
| |
10 200 190 180 170 160 150 140 10 120 110 100 a0 ) 70 60 50 40 30 2 10
ppm

S13



Saejong et al.

8% 53
i
2R

OH

Cl

1h
1H NMR (400 MHz, CDCls)

—
—

3.55

200
1.96-T

143.14
—134.06
—128.93
—126.04

1h
13C{tH} NMR (100 MHz, CDCls)

78.76

w_ | 420

42.75

T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100

S14



S15

Saejong et al.

£€6'C
mm.w/
¥6'T
wm.NNu
962

lge—

994~
89—
€84~
58

OH

FsC

1i

1H NMR (400 MHz, CDCls)

M\Nm.o

Frev

Fooz
ooz

ppm

Loer—

09'8L—

89CZL

vLveL
8€°GZL
95621
09°6Z1L

£€9°6Z1L
19'62L

1,621
60°0€L
WoeL
vL0€L

S8yl —

]
f
F-
H
H
|
=
) ;
C -
D F
'S) 3
N —_
I
=
_ 9
=9 ,
o
= 3
=z 3
=~ E
I 4
s 4
©)
®

T
160

T
170

T
180

T
190

T
200

ppm



Saejong et al. S16

-62.56

1i
9F NMR (377 MHz, CDCls)

T T T T T T T T T T T T T T T T T T T T T T
9 8 70 60 50 40 30 20 10 0 -0 -20 -30 -40 50 -60 70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250 -260 -270 -280 -290
ppm



S17

Saejong et al.

¥8'€—

eV
or'y
or'y

V'Y
m?vN
vy
19V
[4°h4
[4:h4
9V
S9'Y
9%

S6'9~
1697

L~
'L

MeO

2a
1H NMR (400 MHz, CDCls)

_—

-

=€6'C

F00'C
F00C

061

=e6'}L

1.0

1.5

25

V'GG—

9Y9—

¢8L—

4.0

4.5

T
5.0
ppm

Yyll—

T
5.5

Fa z9zL—

L'eel—

Lwe
~

6'69L—

2a
13C{tH} NMR (100 MHz, CDCls)

S AR

|

40 30 20 10

50

70

90

T T
200 190

T
210

ppm



S18

Saejong et al.

v6e—

SEY~
6E V"

€LY~
Ly

0

QP

OH

OMe

2b
1H NMR (400 MHz, CDCls)

Fooz
Feoz

€60
960

00}
me.o

4.0

4.5

50
ppm

18766 —

bLe9—

SE€'9L—

9E L —

60121 —

96'62L—
61821 —
85°0€L —

62951 —

wl

2b
13C NMR (100 MHz, CDCls)

y

Ll A A o i

L

o

NP

Ll

AL/

T
160

T
170

T
180

T
190

T
200

ppm



Saejong et al.

OH

OMe

2c
TH NMR (400 MHz, Acetone-ds)

N

087 %

_ o
T T T
g8 3 g 3 =
95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 05
ppm
/SN
2c
13C{1H} NMR (100 MHz, Acetone-ds)
|
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 10 100 90 80 70 60 50 40 30 20 10

S19



Saejong et al. S20

N/

o OH
<
o

2d
TH NMR (400 MHz, Acetone-ds)

L

€

L
C_

T O gl
88 8 2 5 2 ]
=3 <2 < = PSRN
T T T T T T T T T T T T T T T T T T T 1
10 95 2.0 85 8.0 75 7.0 65 6.0 55 5.0 45 4.0 35 3.0 25 20 1.5 1.0 05 0
ppm
©w 0 ° 09 o
88 8 3 88 & o ©
1S ~ ® Ng = < e
5 5 kS 58 3 P e
Vool 1 i T T

2d
13C{'H} NMR (100 MHz, Acetone-ds)

- R

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 50 40 30 20 10
ppm



S21

Saejong et al.

8eY—~
"
197~
9r—

069~
£69-"

2L~
veL

OH

TIPSO

2e
1H NMR (400 MHz, CDCls)

ave

= b

106

Foso
Feso

lem.o

Fs60

ppm

9921 —

06°LL—

99—

L28L—

ze0TL—

oLozL—

Weel—

29951 —

PV T

2e
13C{tH} NMR (100 MHz, CDCls)

s

A

T
140

T
150

T
160

T
170

T
180

T
200




Saejong et al.

7.38

7.36

—7.24
237

e
722

OH

Me

2f
1H NMR (400 MHz, CDCls)

/

D —

= —
L
C

=0 v = R

58 T2 3

RN ISERN &

T T T T T T T
10 95 9.0 85 8.0 75 70 65 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 05 0
ppm

oo © =
8< 8 3 o = -
s 3 % @ = S
88 & 3 o 3 <
Vool 1 T i

of
13C{tH} NMR (100 MHz, CDCls)

T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70

S22



523

P

WeE—

oy~

="
Oy~

oY=

Q
2g
1H NMR (400 MHz, CDCls)

Saejong et al.

M\mm.o

Fooz
Fooz

ppm

8579 —

09'8L—

1921 —

SL82L
mo.mN—V

0€'byl—

§ VRIS BN oo

2g
13C{'H} NMR (100 MHz, CDCls)

T
140

T
150

T
160

T
170

T
180

T
200

10

ppm



Saejong et al.

V2N N2
QL9
S
OH
Cl
2h
TH NMR (400 MHz, DMSO-ds)
I
Pl
I | |
LA
ar T T
10 95 90 85 80 7 70 65 50 55 50 45 40 35 30 25 20 15 10 os
ppm
l 7N 1 T
2h
13C{1H} NMR (100 MHz, DMSO-ds)
o

o -

e » v
10 200 150 180 170 160 150 140 130 120 110 100 B 70 60 50 0 a0 2 10

524



525

ey~
sev="
eGPV~
1Sy

86—

Saejong et al.

0 0

N\

OH

FsC

2i
TH NMR (400 MHz, acetone-de)

i

Feor

Fo0k

Eoro

o960

o
S
o
o
o
I
©
o
o
o
5629 —
o
o
1080 —
o
<
©
<
o E
© g

55

'Szl
PAATAY
1s'szL
§g'sTh
L9621

$6'52L
NZNF\
o lz6Tl
S 50k
0928}
18zl

05871 —

9’59l —

2
13C{'H} NMR (100 MHz, acetone-ds)

ppm



Saejong et al. S26

-63.07

2i
19F NMR (377 MHz, acetone-de)

1 L]

-—Y——T—™—T7T—" T T 7T 7T~ T~ 71~ T~ 7T "~ T T "~ T "~ T "~ T "~ T "~ T1 "~ T "~ T "~ T "~ T "~ T "~ T "~ T "~ T T T T T T T T T T T T T T T
90 80 70 60 50 40 30 20 10 0 -1 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250 -260 -270 -280 -290
ppm



S27

Saejong et al.

ze—

0ge—

0 0O

N

S

MeO I I

Me
OH

3aa
H NMR (400 MHz, CDCls)

Fuee

Fesz

TFoov
Fre0

ppm

09—

yoe—

£65—

89L—

3aa
13C{'H} NMR (100 MHz, CDCls)

T
200

T
210

ppm



Saejong et al.

528

W NE 71 i
\ 7
S
MeO I I OH
3ab
1H NMR (400 MHz, CDCls)
1
1| | |1
U s
|
23 IT T T !
9‘5 9‘0 8‘5 8‘0 7‘5 7‘0 6‘5 6‘0 5‘5 5.‘0 4.‘5 4‘0 3.‘5 .0 2.‘5 2.‘0 1.‘5 1.‘0 0.‘5
ppm
T vYow i) 1
3ab
13C{*H} NMR (100 MHz, CDCls)
|
|
130 120 1%0 100 90 80 60 50 4b 20 10

T T T
230 220 210 200 190 180 170 160 150 140



Saejong et al.

4.87
4.83
477
476
3.80

7
X

3.01=x

221

6.04—T

BN
\ 7/
S
OA® N
MeO OH
Me
3ac
1H NMR (400 MHz, CDCls)
|
|
R
10.0 9‘5 9‘0 8.‘5 8‘0 7‘5 7‘0 55
i VAR ARER

3ac
13C{'H} NMR (100 MHz, CDCls)

76.7

55.3

36.3

16.1

T T T T
210 200 190 180 170 160 150

529



Saejong et al.

. N /p
— Me 0
—_ o
MeO OH
Me
3ac
HSQC o
e ©
9‘5 9‘0 5‘5 8‘0 7‘5 7‘0 6‘5 G‘D 5‘5 5‘0 4‘5 4‘0 3‘5 3‘0
ppm
L
— @
— o © o
3ac
| HMBC
Q
o -
@
o
@
©
o (o3
9‘.5 9‘.0 8‘5 B‘O 7‘5 7.‘0 6.‘5 6‘.0 5‘.5 5!0 4‘5 4‘0 3.‘5 3.‘0

ppm

50

-60

70

80

100

110

120

=130

=140

150

160

=170

180

190

{200

-60

=70

80

=100

110

=120

=130

=140

150

-160

=170

180

=190

{200

1 (ppm)

1 (ppm)

S30



S31

Saejong et al.

ey

8L'E—2
mf.m\
lze

6LEe—

08'Y:
mw.ww

8y
nm.t\

€s—

Q.0
S

MeO I I OH

3ad
'H NMR (400 MHz, CDCls)

TFs09

Feso

Fs6cC

Foor

E90

Foot

Wmmw
ot
e

ppm

8€TC—

lee—

99—

166 —

SLpbl—
oG —

6L¥2L
€8 wNvV.
Vo

20'SEL~_
1298~
€0'LEL"

v02SL—

8v'851 —

3ad
13C{1H} NMR (100 MHz, CDCls)

T
160

T
170

T
180

T
190

T
200

10

ppm



§32

Saejong et al.

re
Lo
3
Lo 1roe—
- 1922—
“r> 89 oree—
w Lo
Lroe—
sgL— Froe
Lo
N
Lo
&
sT55—
1z Lo
mmnW “°
vee
9Ts—¢ == 00'L
e / h W
67¢ Lo
1ee i
veoL—
0gE— o8¢
] <
=
Lo
<
MM.MV — — Fooz
887~ -
16r=" — = Fore Log
0 a
Lo £0v—
3
LreLL—
Lo 82—
© veL1ZL—
SSIEL~
1888k~
Lo s9veL—
o — - T-o60 [© 1ogL
89 %)
o039~ T Plu — —= Fest _
2~ O a — - o0 |
el o —_ - 061 sz25L—
(0] - Lo
= N ~ 8rgsL—
I
O. Q= =
N
o
o™ ®o
O M_..\ )
= | o
Z >
o T
e A ™
=
o

100
ppm

10

120

150 140 130

160

3ae
13C{'H} NMR (100 MHz, CDCls)

190 180 170

200

10



533

Saejong et al.

82
0€'T~

w7
e N\

Lre—

897~
Wy—
28—
98'v-"

L9~
089~
289"
S0~
2L

YT~
9L

\

L

MeO I I OH

Me

3af
"H NMR (400 MHz, CDCl5)

H\wm.m

o€
€L°0

Ferz

Fooz
Fez

T-e60
Fest
960
oL

ppm

£€9'GL—

08'€c—

86'62—

Shee—

L365—

95'9L—

S6EL~
18—

§9°02L—

8222V
66921~
GL2EL~

oLLEL—

959l —

B6L€5L—

vr85L—

3af
13C{'H} NMR (100 MHz, CDCls)

:
|
|

ppm



S34

OH
Me
3ag

N

0 0O

1HNMR (400 MHz, DMSO-de)

MeO

Saejong et al.

Fesz

Fosz

Fuee

Koot
E61

960
860
Fue1

Woo._

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5
ppm

9.5

20—

09—

€965 —

86'v.—

98€LL—
o' 9b—

ozcecl
66/ FW
6c'8Cl
G8°0€ FNh
veeel

6¥'9€L—

05251 —

01851 —

Wl

3ag
13C{1H} NMR (100 MHz, DMSO-ds)

L)




Saejong et al.

I

l

50

-60

70

80

100

110

120

=130

=140

150

160

=170

180

190

{200

\ 7
S o
OH
(J T *
M
e0 g6
Me
3ag
HSQC
5
©e o
9‘5 9‘0 5‘5 8‘0 7‘5 7‘0 6‘5 G‘D 5‘5 5‘0 4‘5 4‘0 3‘5 3‘0 2‘5 2‘0 1‘5 1‘0 0‘5

1 (ppm)



Saejong et al.

N2

OH

MeO I I

OMe

3ah
TH NMR (400 MHz, acetone-de)

Q

9‘.5 9‘0 8‘5 B.‘D 7.‘5 7‘0 6‘5 6‘0 5‘5 5.‘0 4‘.5 4‘0 3‘5 25 2‘.0 1‘5 0‘5
ppm
T TN T i) i
3ah
13C{'H} NMR (100 MHz, acetone-ds)
o ‘ J |
|ohoodarmdact J l .
! ] 1%0 11‘0 1[‘)0 9‘0 E‘O 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 1‘0

T T T T T T
200 190 180 170 160 150 140 130



S37

Saejong et al.

e

Soo
523
Jaa

—

o
=R
< o
17

0
2
<~
L

m—

289~
89"

80—

084~
el

3ai
"H NMR (400 MHz, CDCl5)

A

J o] g

Evez

Fooz
Fooz

Feso

T-o60

Fos
E-160

Ev61

ppm

68°€L—

691~
€192

Nm.wNV
6682~
1§'1e~
8€'GE

mw.mmV
9z'8e—
S6'Er "
0087~
€€°05~

0€'65—

LOC/

LOpLL—
16°9LL—

LSveL—
YLl
meNF\
gezeL—
0L°GEL~
6'LEL~

1205 —

Ly'8SL—

3ai

, CDClg)

100 MHz

(

13C{1H} NMR

ppm



Saejong et al.

MeO I I OH

OH

3aj
H NMR (400 MHz, DMSO-ds)

4.80
3.76
3.75

<

1.89-T
191
290

159.91
_-146.52
~145.40
_-138.82
13841

128.88

3aj
183C{'H} NMR (100 MHz, DMSO-ds)

77.16
55.73
37.71

T T T T T
10 200 190 180 170 160 150 140 130

538



Saejong et al.

NeerlEy o g g2s
VAYERVARRE NPZ
N2
OH
MeO I I OH
3ak
TH NMR (400 MHz, acetone-dg)
T T T T )
9‘5 9‘0 8.‘5 8‘0 7‘5 7.‘0 6.‘5 6.‘0 .‘5 5.‘0 3. 1.‘5 1.0 05
ppm
Vi TN T T T T |
3ak
13C{1H} NMR (400 MHz, acetone-
| |
1 i
260 19‘0 1&0 1‘70 1&0 1‘50 130 1:‘50 12‘0 11‘0 180 9‘0 B‘D 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 1‘0

539



540

Saejong et al.

1v'9
8v'9
259
£5'9
59
S5 m\
€89~
589"
WL
€l NV
9T L~
8TLF
1/

=
S 3
() o

=

<) 3
I
OwS T =
o- ™ 3
N
o
=
o) =z

o)
= =

2682
ELe
€0

TFsoz
oz

oL
00

Froz

Foo
Feee

€285
0£'6S
E¥'8S

89'GL—

28'66—

66'€0L—

2180 —

6z vl —
€8 221~
€8'LeL—

Yz oeL—

S9USL~
sz8sL~"
02091

3al
13C{'H} NMR (100 MHz, CDCl5)

—




Saejong et al. S41

OMe

MeO IMeO I OMe

3am
"H NMR (400 MHz, CDCl5)

F
L

200 @ m—
r

1972

>
©_|
=
©_|
°
o _|
o
»_|
o
~_|
»n
~|
°
o_|
o
o_|
°
o_|
o
o_|
°
>
o
>
°
o _|
o
o _|
°
~_|
[
n |
o
o
24
o_|
o
o

23R8 g x 23 o aron oo -
285 g 5 g pu CRse Sam 3
2818 8 8 =F 5 EREe 888 3
W% % N A

3am
13C{'H} NMR (100 MHz, CDCl5)

T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 C



S42

Saejong et al.

s
Lo
3
Lo
u L@ L1~ -
ogzE— -
Lo
b
Lw
&
less— B
Lo
&
Lo
B
00—
6LE— —3 Fore
Lo
<
Lo
<
LN
gy =
oﬁw —_— — Luv .
68Y [©&
98°60L —
20v —~
Fa N
L9611
PN
YETeL~
cgor o 82'5TL~\_
1894 re €8T~
26'9 1921 —
607
1
MWMU \M mm.mmr‘ —
502 90°88L — )
i 2 . 2
122 C B—— mew ° (&)
E2A o — oL [~ o
A
ST LN e et
s © — 4 -
y
9L = R “ N
1] U7H- [~ 85851 — 0T
zeL
£€°L —_— M M
€L
ve'L O/ = 2 c o
ve'L ) © o o
se'L < o ©
O 1= [ I
O ) S
= o pd
o
P o~
) - Lo [
= 7 O
(2]
-
o

190

200

10



543

Saejong et al.

€°ZT—

18e—

68'G
68'S

6'G.
Mm.m\.

689~
169"

6L~
Vel

O, )
Z (3}
o

MeO

e

1H NMR (400 MHz, CDCls)

A

Feve

Fere

Feoz
Fooz

€60
Mcm 0

TFse

e

ppm

€9€L—

96'C€—

€e'6G—

€e'GL—

€5°90L —
8801 —

9yl —

Lozl —

B65°€EL—

96°ZGb~,
6LegL~"

v6'851 —

g
=
=
£
\Jv
3
£
3
=
:
3
= 1
(@)
o
o E
- i
N —
I E
= 3
o 2
g2 1
[ I F4
o z
= 3
b £
-~ 3
T i
h-ll(l\ =
©) 3
bt :

T
160

T
170

T
180

T
190

T
200

10

ppm



S44

Saejong et al.

6£T
5z

ge—

Uy
08 «W
€8y
ow.w\

Me
3ap

1H NMR (400 MHz, CDCls)

MeO

TFesz

Feoe

9202
002

Fes0
160
el

Es6'L

ppm

96—

1Sve—

€65 —

0L'LL—

PAR AN
L6'%2L

mmvavV
[ prd

vL9EL—

09°0vL—

09°LyL—

26851 —

ppm

AN 1A

L

o

W

J

160

3ap
13C{'H} NMR (100 MHz, CDCls)

190 180 170

200

10



Saejong et al.

Croc
OMe OH

3ba
'H NMR (400 MHz, CDCls)

SN S B |
A T T T
35558 3 gge = 2
ceeae - oo B3 o«
T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 05
ppm
o o COVOWWOWMNT M E
3 2838835 o ~ °
© ol TANDDONID MO — N © -
ol SONNNNNNTE o 8 g @
I NN \
3ba
13C{1H} NMR (100 MHz, CDCls)
bl
|
|
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
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

S45



S46

Saejong et al.

\zz—

8L¢—

Me
OH

QP
S

MeO O l

3ca
H NMR (400 MHz, CDCls)

Lo
S
Lo
Lo
Lo
B
667
Lo
o
Lo
B
Lo
o
Fae
Lo
<+
Lo
<
Foev
Fs60 | o
&
Lo
&
Lo
S
Lo
<
Lo
N
Lo
NS
Lo
<
Lo
<
Lo
E
Lo
E

S09L—

96'9€—

€e'65—

13

S 2~
geelL—
v1gLL
IR
1572~
om.mNFW
g6l
ocost/
61981~
£99pL—
10€51—

18651 —

3ca
13C{'H} NMR (100 MHz, CDCls)

ppm



S47

Saejong et al.

ee—

N

Me

OH

TH NMR (400 MHz,

0
<

@)

3da

CDCls)

M\oc.ﬁ

Eve0

FEuws

me.m
Loz

ppm

68°€L—

6512~
€192

289z

66'82~
151E—
88°GE~
1856~
9z8e"

s6'er
0087 —
€605
0£'55~_

Lag/—

LOvLL—
16791 —

1§veL—
y'lcL

meNFV.
seceEL—
0LGEL~
v6'LEL—

1205 —

Ly'8GL —

00'tec—

3da
13C{1H} NMR (100 MHz, CDCls)

ppm



548

Saejong et al.

oze—

;Y —

Me
OH

3ea
"H NMR (400 MHz, CDCl5)

TIPSO I I

/]

11T s

oL8L
62°¢€

F voe

T oov

ppm

9L
P09~
6L~

1296 —

LVIL—

60°GLL—

Hoet—

6E7ZL~
Se'STL—"
Voleh—
Sr6zL—"

G99EL~_
187261

00°€5L—
81661 —

3ea
13C{'H} NMR (100 MHz, CDCls)

e

T
160

T
170

T
180

T
190

T
200

ppm



Saejong et al. S49

0]
\ 7
O
Me OH
3fa
1H NMR (400 MHz, CDCls)
-

.
Tar T T T
sds  © o 2 s @
383 8 3 ] 38
s33 3 3 3 QR
T T T T T T T T T T T T T T T T T T
95 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5
ppm
o o sy ghoon o
3 8 58 82828 g ~ - o =
8 T 88 {883 2 P X s g
i I |88 SRQNS 2 g g ] ¢
(YA Y 7 | (I

3fa
13C{1H} NMR (100 MHz, CDCls)

e T A P T T oV Ot U A N

T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 £ 80 70 60 50 40 30 20 10
ppm



S50

Saejong et al.

6Lc—

26—

OH

Me

3ga
"H NMR (400 MHz, acetone-ds)

Feoe

Fozv

ppm

6¥'GL—

8L'.e—

196L—

9P —

91zl
10SzL\L
zrozL

e
NovaP\
vL6eL

sz9EL—

129y —

0T ¥SL—

3ga
18C{'H} NMR (100 MHz, acetone-ds)

T
160

T
170

T
180

T
190

T
200

10

ppm



Saejong et al.

NNNNNNNNNN

o
Cl OH

3ha
H NMR (400 MHz, acetone-d6)

s

4.94
4.94

z
X

4.90
4.87
4.86

217

i T T
32z8 5 8 8
ge2g | 2 g 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 3‘0 2‘5 2‘0 1‘5 1‘0 0‘5
ppm
g @ RENRBIT 2 © o =
3 g EERRERN s s = &
3 2 | 8238888 < © 5 ©
VSN Y
3ha
13C{'H} NMR (100 MHz, acetone-
AN
|
|
|
L l
L J
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 10 100 90 80 70 60 50 40 30 20 10

S51



S52

Saejong et al.

S9e—
1ge—

89~
=
08y —
ey

sv'9
m«.m/
6v'9

om.m/.

159
Nm.mﬂ.
99~
6,97
80°L
of.hw
cVL
3.»\

QP

OMe

TIPSO I I OMe

S

3ei
"H NMR (400 MHz, CDCl5)

7

1

Jr

I 62
I .2

002
00z

960
S60

I 681

20'L
Wﬁwwf

88CL—

918l —

vLeeE—

¥5'6G
Nn.mmv

0L9L—

0Z°00L—

LL'¥0L—

96611 —

SSveL—
602~
sigcL—

ELLEL—

90651~
20851 —
66°09E~C

3ei
13C{'H} NMR (100 MHz, CDCls)

T
160

T
170

T
180

T
190

T
200

10

ppm



553

Saejong et al.

89€—
;8e—

897~
LYy —
08—
ver"

SP9~_
259~
y59-"

b~
G2

9L

OMe

Cl I I OMe

Ul

3hi
1H NMR (400 MHz, CDCls)

N

TF-s0¢
Fore

F-o0z
Feez

E-860
Fzo

E-00'4
E16°€

ppm

82°6e—

SE'SS~
0566~

05°6L—

tquA
68'66

€GETL~
€922

ONNNfV.
29821 —
y8zeL—

v8zyL—

€9°L6L—
20191 —

3hi
13C{tH} NMR (100 MHz, CDCls)




S54

Saejong et al.

k1%°]
mf.ev

£TI~
sTL
L~
8L

OMe

0.0
S
Cl IMeO [ OMe

3hm
H NMR (400 MHz, CDCl5)

A

L6'S
%VN.N

Wmm(
we

T

E6L1

E002

3
3
8y've—
SESS~.
€966~
3
3
05.— ——
:
1E'16—
S9C— -—a
[ =
9v'8zL—" 3
orzeL— -—=
—
(32
Wwerl— m R
[m)]
o 2
89261 — U7H- -3
8091 — M —=
E3
£ ~ z
M — S
0
= 3
Z
~~
I
- .
—
O 3
(2]
= 3




Saejong et al.

558355398 PEEES s
g 44 2%l 2
= = N

MeO 5aa
'H NMR (400 MHz, CDCls)

233

Joms ) g
288 S8 3
Ee- S o
T T T T T T T T T T T T T T T T
10 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 15 1.0 0.5

158.95
113.70
75.45

5aa
13C{'H} NMR (100 MHz, CDCl5)

—55.34

40.53

21.27

T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80

S55



556

Saejong et al.

;e—

O
! Br
5ab
1H NMR (400 MHz, CDCls)

MeO

Fe62

TFooz
Froz

Wmmf
8¢

Fost

4.5

ppm

080y —

8€°6G—

69°GL—

S8ELL—

WseL—
€082~
P8'6ZL~
82ZEL~
8v'eeL—

1881 —

€165 —

5ab
13C{1H} NMR (100 MHz, CDCls)

I

RERENAN

T
160

T
170

T
180

T
190

T
200

10

ppm



S57

8y e—

L

g8e—

Y~
SeY-"
9GP~
65v—"

0
bac
H NMR (400 MHz, CDCls)

Saejong et al.
MeO

Fooz

Fsoe

Fooz
TFs0z

Fe61

Ev6lL

Fsos

ppm

1€9e—
628E—

LE°66—

99'9L—

Wykb—

€521~
€182L—F
mm.mmf\
£0'62L

sveel /.
18'6eL~"

01651 —

bac
13C{1H} NMR (100 MHz, CDCls)

| N

140

190

200

130

150

10

ppm



558

Saejong et al.

e~

mm.m\
85T

S9e—
;8e—

15—
[Ciadl
€LY~
r—

069~
€69~
mm.rV

ve'L
mm.n\

i

OMe

MeO

5ad
H NMR (400 MHz, CDCls)

I

5ad
13C{1H} NMR (100 MHz, CDCls)

Mjh

Foor
Fur

Fosz

Foec

Feer [
Feoz

681

Feet

55

ppm

15°9¢—

68—
€186 —

9615 —
ovr'esS—

8L9L—

LTy —

8Ll —
86°2€L—

0T'65L—

8LLLL—

ppm



559

Saejong et al.

oL
pAds
L
oS’
S
oS’}
9S'L
09
mmvrv.
181
181
88’1

8e—

85y
top>
€1v—
197

189~
069"

68 L~
Wl

0O
bae
TH NMR (400 MHz, CDCls)

MeO

Hlmm.Nr

T soe

E zoe

F 90z

F 907

61

F 00

0.5

1.0

2.0

25

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

ppm

62—

£6'6E—
8 Le— -

b

9Ter—

PAZ

Wes—

L

0L8L—

88°€LL—

r'82L—

SEVYEL—

Y0651 —

Sae
13C{'H} NMR (100 MHz, CDCl5)




S60

Saejong et al.

689~
mmm\
8CL

0€ FV
6€°L—
Sun\

ppm

Br

5hb
1H NMR (400 MHz, CDCls)

Cl

B6L0F—

Ly'SL—

L8t
om.mw—*
$8'82L~L
652EL
9€'621
ETYeEL—
£8'2E1
mw.ﬁva
ok —

140 130 120 110 100
ppm

150

160

5hb
13C{tH} NMR (100 MHz, CDCls)

190 180 170

200




S61

Saejong et al.

/f

OMe

0 0

N\ 7/

Cl

5hd
1H NMR (400 MHz, CDCls)

T
TFost

=25

o8
Fo8'1

TF-s60

TFe6t
oLk

55

ppm

8692 —

vLee—

S1'8e—

2025—

G6'9L—
88'8L—

€29%L~
£6°L2L—
zTeTL—"

LEveEL—

LLeeL—

€91 —

5hb
13C{'H} NMR (100 MHz, CDCls)

ppm



S62

; w08~
- sgle—

Saejong et al.

(0]
6aa
H NMR (400 MHz, CDCls)

MeO

—_— e Froz
o
ra
Lo
N
Fsoz se'ss—
Eeoz Le'e9—
0y'89—
zgeL—
Froe
HVS v
£
5
g
0z v —
68's21
09 EW
seazl—
ez,
1y°0EL
eelrL—
= TFe61
—— o6z
—_— oy

£8'651—

6aa
13C{'H} NMR (100 MHz, CDCls)

150

160

170

180

190

200

10

ppm



Saejong et al.

(VAR Y T 7 N\ N
N2
S
o
MeO
6ab
1H NMR (400 MHz, CDCls)
I
N - M L_»J
I 7 T T T T
9‘5 9‘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
ppm
7 T TEORT i
6ab
13C{1H} NMR (100 MHz, CDCls)
| |
WWWWMMMWWWWWMMWWWWWWWW
260 19‘0 1%0 1‘70 1&0 150 130 1:‘50 12‘0 11‘0 160 9‘0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 1‘0

S63



Saejong et al.

0.0
S
O/\©\
MeO Br
6ac
H NMR (400 MHz, CDCls)

95 9.0 85 8.0 6.5 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0 05
ppm
b RBBRI @® < 5 &3 py
38 85388 T 3 S oo o
g8 | 8’8 83 8 5E g
TSNS 1] R
6ac

13C{tH} NMR (100 MHz, CDCls)

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

S64



S65

Saejong et al.

08'€—

98Y—

e

=
X
N

MeOI IO

7
H NMR (400 MHz, CDCls)

Free

Foev

E00'1

ppm

1696 —

6£°65—

1671 —

88'8LL
vEVLL

seleL—
v6'L2)
mmNva

99'6€L
8lL'9eL
SOyl —

L9y —
9z'es —

€185 —

0z'e9l —

7
13C{tH} NMR (100 MHz, CDCls)

ppm



Saejong et al.

cgee~o ooy )
BRI RBI3 % ]
NP EE R B

695
<692

z
z
~

MeO I I oTf

8
1H NMR (400 MHz, CDCls)

T T T
2dd o o 3
$8% 8 8= 3
288 2 2z i
T T T T T T T T T T T T T T T T T T T
95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 15 1.0 05
ppm
g8 9g | bRl 5 § <
B %2 8 88 3 8 3 b
2 I3 ¢ do o = w ©
[ I LN

8
13C{'H} NMR (100 MHz, CDCls)

, L I . |

T T T T T T T T T T T T T T T T
250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -0 20 -30
ppm

S66



Saejong et al.

&
N
9F NMR (377 MHz, CDCls)
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
9 80 70 60 50 40 30 20 10 -0 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240 -250 -260 -270 -280 -290

ppm

S67



S68

Saejong et al.

18—

639~
169"
2L
vTL
9L~
€€,
€ p\
8e'L
2v'L
'L
oL
S5'L

65°L

_

ue

—
/J
@ a—
= /
(@) B —
o
o
¥
O//S =
- (=2}
o- S
S
)«
=
e) Z
[0) I
S =

M\mm.N

Foov

55

ppm

89—

€865 —

€L9L—

;v —

L6921
20221

SLevL—

89851 —

9
13G{'H} NMR (100 MHz, CDCls)

170

240

150 140 130 120 10 100

160

220 210 200 190 180

230

250

ppm



Saejong et al.

Vv VAV
O 0
N
S
OH
0]
MeO
10
TH NMR (400 MHz, CDCls)
| |
|

|
| \‘
|

|
9.‘5 9.‘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

ppm

1 ] YRR

10
13C{tH} NMR (400 MHz, CDCls)
230 2:‘30 22‘0 21‘0 260 1é0 1é0 1‘70 1é0 1%0 11‘10 1:‘%0 1&0 11‘0 160 9‘0 8‘0 7b 6‘0 5‘0 4‘0 3‘0 2‘0 1‘0 6 -1‘0 -2‘0 -36

ppm

S69



S70

Saejong et al.

869~
0L

LTI~
6zL

U,

QP

I

CO,Et

N

@)

MeO

11

TH NMR (400 MHz,

CDCls)

—_—

_

Fore
Fae

Erie

Fuon

Feoe

Wmo 4

0
S0}

Foor
Feot

Wmm 0

E661

E-06'}

ppm

Wy~
LTl ~
¥8'8L—

20'e—

6£°66—

Zr'eS—
6115~
2519 —

862L~
oreL~"

206 —

€6'L21~
0e62L—

1L651—

LV L
\z4 —tv

11

13C{1H} NMR (100 MHz, CDCls)

170

240

-20 -30

-10

150 140 130 120 110 100

160

220 210 200 190 180

230

250

ppm



Saejong et al. S71

References

(1) Dolomanov, O. V.; Bourhis, L. J.; Howard, J. A. K; Puschmann, H. OLEX2:a Complete Structure Solution,
Refinement and Analysis Program. J. Appl. Cryst. 2009, 42, 339—-341.

(2) SHELXTL v5.1, Bruker AXS, Madison, Wi, 1998.

(8) SHELX-2013, G.M. Sheldrick, Acta Cryst., 2015, C71, 3-8.



