Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2017

Supporting Information
Design and Synthesis of A Hybrid Framework of Indanone and Chromane:

Total Synthesis of a Homoisoflavanoid, Brazilane

Jinwoo Kim and Ikyon Kim*
College of Pharmacy and Yonsei Institute of Pharmaceutical Sciences, Yonsei University

85 Songdogwahak-ro, Yeonsu-gu, Incheon 21983, Republic of Korea

* Corresponding author. Tel.: +82 32 749 4515; fax: +82 32 749 4105; e-mail:

ikyonkim@yonsei.ac.kr

Table of Contents

Copies of 'H and '3C NMR spectra of 4 S2-S4
Copies of 'H and '3C NMR spectra of 6 S5-S23
Copies of 'H and '3C NMR spectra of 7 S24
Copies of 'H and '3C NMR spectra of 8 S25
Copies of 'H and '3C NMR spectra of 2h S26
Copies of 'H and '3C NMR spectra of 9 S27
Copies of 'H and '3C NMR spectra of 10 S28
Copies of 'H and '3C NMR spectra of 11 S29
Copies of 'H and '3C NMR spectra of brazilane S30

S1


mailto:ikyonkim@yonsei.ac.kr

Cl

o

2

=)

2
\

PROTON_01

CHO

BnO

4a

#16°0
0L

Fog'y
=00}

880

0.0 -0.5

0.5

1.0

4.0 85 3.0 25 2.0

4.5

10.0 9.5 9.0 8.5

10.5

11.0

1.5

1 (ppm)

879 —
G0L—

2oL
0k~
OPhl~
ezl
9.z
m.wmrw
G8zl
6'92Z1
09l
8EVL~

9'8G1 —
0'v9l —

/8l —

CARBON

BnO

40

50

70

T
190

T
200

1 (ppm)

S2



MeO

oe——"-—"-

106 — e,

-

~

=}

=
\

PROTON_01

T
-0.5

T
0.0

=80'¢€

=02Ct 3

#G6°0] =
~0'L

=00’

=06°0

Cl

8'GG —

6'v9 —

6'EVl —

CARBON_01

CHO

MeO

4b

10

20

50

70

110

210

1 (ppm)

S3



CHO

Cl
X
0]

LE7L —
@]
(]
=
18°€— E—
66V — —
€V'9— -
16, — -
oL ol — -

PROTON_01

4c

=106

AR

=08}

=96°0

=00'}

=80

T
10.0

9.5

11.0 10.5

Cl

CHO

MeO

4c

S4



8'6C —
8'v¢ —

9'6G —

879 —

8'66 —

€cChl —

L'l ~
6'vClL —

ceel —

8yl —

VA ]
6'€9l —

&/81 —

CARBON

T T
130 120 110

T
140

T
190

T
200

1 (ppm)

€v'¢c—

PROTON.O1
[«
[

Me

CHO

BnO

6a

=€0'€

=£6°0

4.0 3.5 3.0 2.5

4.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.0

1 (ppm)

S5



S'lc—

8'€9—
€0L—

G'col
9’601
0'ZLL
o'vel
9'/¢L
'8¢l
8'8¢1
[A4%
L'0ElL
cocl
€9¢1
7'6€l

<
o
™
—

B

€8l
€891 ~
0°€91 ~

CARBON_O1
o
(2]
-~
[

110

T
180

T
190

1 (ppm)

0G¢—

106 —

~
o
\

PROTON_S

MeS

CHO

BnO

6b

=88'¢C

=Y

=68°0

4.0 3.5 3.0 2.5 2.0

4.5

6.0 5.5

6.5

9.5 9.0 8.5 8.0 7.5 7.0

10.0

f1 (ppm)

S6

MeS

CHO



96l —

L'€9—
¥'0L—

<
[ee]
N
~
_
N

CARBRN_01
o
(<2
-~
[

COzMe

CHO

BnO

6¢Cc

110

T
140

T
150

T
180

T
190

1 (ppm)

16'€—

80°'G—

[}
\

PROTO N,%%

68'¢C

0¥

6 So
9359

H89

661

#56°0

S7



9¢G—

9'€9 —
¥'0L—

1201
8601
€9l
ezl
921
v'8zlL
88zl
8'6Z1
6621
voeL
0'LEL
L'9gL
0'8€lL

e

=

6051/
285k~
Z€9l
9991

110

T
180 70

T
190

1 (ppm)

80'G —

—

5359
B

FEYND I

SRR
O~ <

=16'0

0.5

1.0

1.5

4.0 3.5 3.0 2.5

4.5

1 (ppm)

6.5

7.0

8.0

8.5

9.0

9.5

S8

NC

CHO



9'€9 —
G'0L—

-
[ee]
—
—

.
=S

o]
o]
N
—
_
T

=

CAMBON_01
[oo]
[ee]
-
[

CHO

BnO

6e

1 (ppm)

60°'G —

1G9
mm.o/
659~
€9°9-7
9¢°/
ov'.L
ove/
Nms\
¥,
GE'8-
1887

PROTON,og
(]
[

R —

/
|

106'¥

~o'C

68l

=/8°0




G'€9—
G'0L—

CARBQN_01
«©
©
-
[

CHO

6e

BnO

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

T
190

1 (ppm)

Cl

CHO

6f

BnO

N~

60

1.5

2.0

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

9.5

1 (ppm)

S10

A~ 17N

Cl



L'€9—
y'0L—

CARBON_O01
2]
[ce]
-
[

110

T
120

T
140

T
150

T
180

T
190

1 (ppm)

©
PROTON_0Q
[«

[

OMe

MeO

CHO

BnO

|

A

/60°€
220°¢

hov

N
Yo~-+~oo

FITRS LD

=180

4.0

4.5

5.0
1 (ppm)

6.5

7.0

S11

OMe

MeO



1'9G
99
6€9”
V0L~

7061 —

CARBON

OMe

MeO

CHO

MeO

6h

50

70

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

T
200

PROTON_01©

<
o
\

&S ¥
QeQ
oo™

S12

& d gy
9599
™M~ O

€602




1’65
195
A
6€97

910k~

6801
60LL y
ELL
9Ll ~
gezl

oL
ogzL/
zoel”

6'8vL >
0°0SL

L'zZst /
G'eGL 7
6°€9L

#061L —

CARBON

MeO

CHO

MeO

6i

10

70

110

T
190

T
200

1 (ppm)

Nm.m
mm.mv

cv'6 —

PROTON_01

OMe

MeO

CHO

MeO

6h

Coe

=l'e

TR = SR
—ecooo
el R

=96'0

[t}

0.5

1.0

1.5

2.5

4.0 3.5

4.5

5.0
1 (ppm)

6.5

7.0

8.0

8.5

S13



G'6S
L'SS
L'€9—

OMe

MeO

CHO

MeO

6]

910k~
0601
8Ll
3:/
GoLL -t
87T
6'€ZL —
INTARN
zoel”
oveL

611 —
€851~
9651 —
09l —

CARBOR_01
o
(2]
-
[

110

T
180

T
190

1 (ppm)

18°€

MeO

CHO

MeO

6i

18°€

S
o
\

PROTOND 1

-~

=026

SKD®
S233
— O ON

=G6°0

4.5

5.5

f1 (ppm)

S14



9GS
1L'SS
L'€9—

6151 —
285k
809} ~
6'€9) —

CARBON_01
o
[<2)
-~
[

OMe

OMe

MeO

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

T
190

1 (ppm)

€8¢
mw.mW
€6'¢

90'G —

9’9
VA )
87’9
67°9
0S'9
0S°9

68'9
169

PROTON_0%
X
o

\

oo

=961

=68°0

3.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 3.5
S15

10.0



165~
96~
119
1€9/

91017
9201 —
06017/
oL~
g€zl

ENPW
L'0EL

9'8€1L —

025~
eeglL/
€861~
0'v9L —

o

)

2
\

CARBON_OMN

NC

CHO

MeO

6l

T
190

T
200

OMe

OMe

MeO

CHO

6k

MeO

'€

=60'¢

5SS
[sXsE=)

[

D
o9

=96°0

f1 (ppm)

7.0 6.5 6.0

7.5

S16



8'GG —

9'€9—

L'6¢l

\
wi
M

CARGDN_O1
@
«©
-~
[

110

T
130

T
140

T
180

T
190

1 (ppm)

mo.m
mo.mv
€V'9

Gv'9
9v'9
159
B.ov
0,9 T
€19

0S°.

95°2
86°L
oms\ N
108
918
818

[To]

PROTON.01 {8
]

[

#€l'€
€0E

¥0'¢

eee
- -

=160

55 50 45
1 (ppm)

6.0

6.5

9.5 9.0 8.5 8.0 7.5 7.0

10.0

S17

M602C

CUAN



925~
865/
L'€9~

0'LSL7
7’851~
cvol

m.worM

CARBGR_01
]
[se]
-
[

CHO

MeO

6n

60 50

70

110

1 (ppm)

89'C—

28'€—

60°G—

ev'9
)
Gv'9
9’9
169
Fm.@w
E.@\
zL9
ISR
SyL/

90'8~
808~

PROTON,O‘(%
]
[

H6'¢C

=0'€

H0¢

/660
"00°L

661

6°L

=G8'0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0

10.0

1 (ppm)

S18



6'9¢ —

8'6G —
9'€9 —

810l
2601~
1oLl
zvel
m.mﬁ/
m.mﬁ/
L0EL~t
9'/¢€l
z'gel L

60517
€851 ~
9k

0

o)

)

X
\

CARBEN_O1
~
[«
—
\

CHO

60

MeO

110

T
130

T
190

T
200

€8'¢ —

©
[}
\

PROTOIR01

CHO

MeO

6n

61°€

=90°¢

8¢

=00°1

G681

=880

0.0

0.5

1.0

2.0

2.5

4.0 3.5 3.0

4.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

10.0

f1 (ppm)

S19



1’65 —

L'€9—

LoV
1’601 .
AT
6GLL~
gL/
1’62~
L'6Z)~

cevl
m.mvvw
6'EVl

G'8G1 —
0'v9l —

)

@

X
\

CARBONG 1

S

CHO

6p

MeO

10

50

110

T
190

T
200

1 (ppm)

9’

€8’

¥0’

8y’
4

0g
LG’
bg-
6l
0c

cL
€L

PROTOIVC}OW

Z—

c—

m‘
9
9

9
9

9
Al

o>

PN

_

CHO

60

MeO

=1'€

=8l'€

=l'C

=0'¢

=0’}
=00°}

=0’

=06'0

2.5

4.0 3.5

4.5

T
5.5

f1 (ppm)

S20



0'/¢c—

8'GG —

9'€9—

g'1o1/
7601 ~
Y

1921

@.mﬁw
9LEL~
veer/
Vbl
Sevl—
89vL

861 —
V'v9l —

COzMe

CHO

110

1 (ppm)

8l —

18°€~
86°€

80°'G—

/)

MeO

6p

_—

¥39'8

L€
LT

=06}

6°L

=8l

=G8'0

4.0

4.5
1 (ppm)

6.0 5.5 5.0

6.5

8.0 7.5 7.0

8.5

9.0

9.5

S21



L'6¢—
9VE —

G'CS~
GGG —

9'€9—

L°00} —

Ltbl—
L€
9924
;NL
gocl N
m.oQ\
9zel
z'8el

L'LGL7
196} —
L€k
999}~

CARBON_01
D
o)
-
[

CHO

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

T
190

1 (ppm)

8Ll —

69°C—

18°€—

80°G—

059~
89'9—

YL~
oL/

90'8~
608~

e
o
\

PROTONM2O1

¥G/1'8

90°€

=08'¢

=8l

=8’

68l

=¥8°0

4.0

5.5 5.0 4.5
f1 (ppm)

6.0

6.5

8.0 7.5 7.0

8.5

9.0

9.5

S22



6'9¢ ~
L'6¢~
9ve —

GGG —

9'€9 —

L°00} —

oYl —
w”mwr

%)
1857
sist]
9LGL 7

8'9G1 —
L'€9L

0O

o}

e

®
|

CARSDN_0¥
~
[«
—
\

N

X CHO

X
=

6s

MeO

10

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

T
200

1 (ppm)

O
I
)
vzl — 5
7 o
€97 — —
2
=
18— _—
€05 — —
679 — -
669 _
0z'L
21
[YAVA
VN.NV
896 — -
S
2

6r

#60'6

=8L'¢C

=6'¢C

— =6}

=¥6°0

=00°1
=180

=G6°0

=180

0.5

1.0

1.5

2.5

3.5

4.0

4.5

T
5.5

f1 (ppm)

S23



0'/¢~
8'6C
L've—

GGG —

9'€9—

1’001 —

BEeL
LLEL /
L'ZeL

62el
INYEN
ZhvL—
8oyl
1961 —
¥'€9l —

CARBON_0%@

120 110
1 (ppm)

130

140

150

170 160

180

190

200

PROTON_01

=60

BB B HDE =
OO —

B N P

MeO
Bn
MeO
Me

3.5

S24

4.0
1 (ppm)

6.0 5.5 5.0 4.5

6.5

7.5 7.0

8.0

8.5



L0V~
g

¥'SS
o.mmv

L1197
yyo/

L'LoL -
0801+
bbb~
bELL—
5oLl -
0T~

Vel —
L'veL —

CARBON_01

T
100

110

T
170

T
180

1 (ppm)

9l'¢
AR
81'¢

€8°€\L

el

PROTON.OT {0
[«

[

OMe

/

o
&)
=

/I

m

=0’

8'G

62
ALl
80'1
*€0')

s 8 E®
OO OO

— T

=0l

0.0

0.5

100 95 90 85 80 75 7.0 65 60 55 50 40 35 30 25 20 15 10
1 (ppm)

10.5

S25

OMe

MeO

P,



€y —
205~
5SS

o.@mw

129/

€10} —
5801

Z1
A
R4
gzl —

clel~
L'eelL—

v'8pl ~
o6vL”/
'G5l —
6651 —

CARBOR_01
o
o
N
[

10

110

210

1 (ppm)

S26



PROTON_01

OMe

MeQ

i

BN

=0’

8z
%w.w
8.°C

“go"

£6°0
¥6'0

g6'0
£60
680

3.5

4.5

6.0

6.5

8.0

8.5

1 (ppm)

0°€0L ~.
Zv0L~
02017
5601

Sl
€871~
v'62L <

2251~
1'9G L~
8961/
5651

€891~

OMe

MeQ

70

T
100

110
f1 (ppm)

T
120

210

T
220

S27



OMe

MeQ,

yl'e-* B

L€

ww.m\ T

PROTON_01

oLl

$56°0
$86°0
60
550')

=00°1L

-0.5

0.0

99, —

CARBON_01

OMe

MeQ,

T T T T T T
160 150 140 130 120 110 100

T
170

S28



L1'G— —

PROTON_01

UL

6'L
PLT
£68°C

ez

=6’}

80
60

260
=76°0
,00°L

0.0 -0.5

0.5

3.0 2.5 2.0 1.5

3.5

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

8.5

1 (ppm)

OMe

MeQ

G 0g"

MeO

10

S29



9'/€—

G'qG
2
999

V'.19—

120~
6'v01 M
0°201

G801 \
8Ll

CARBON_01

T
100

110

T
160

T
170

1 (ppm)

S30



Lpe—
0.8
eeh~

11
T T T T T
1.5 1.0 0.5 0.0 -0.5

o
o)
=

2‘ 0
MeO

¥'SS
298
N.mm 7

09—

~ — —
- - -

i

P A

// [/ A
|
FigEe ToBe”

610} ~
| o 0801
N 1’801 -F
5801
g 09LL—

8'0€) ~
LeeLs
V'.iEL—

_ 60| » £'8rl 7
#86°0[ © g8yl

_ 0’1 9’66l —

- 260 2’651 —

[

7.0

— - =001

CARBON_01

8.0

11

170 160 150 140 130 120 110
1 (ppm)

180




brazilane

b

81'9 -

69 I— =
osof — -
0.9

z8°9 - -
2L

.VN.N\ ﬂ

95/

€9°L

ov.w\ T -
S

5

g

S
1l
WA

=l

2

#16°0
#86°0
wl'l
AN
=00'L
L0
1,0

290

cve
8,8
eV~

19—

00l ~
601
m.N:W
9¢lL
9L

CARBON_O1

brazilane

1 (ppm)

S32



