Microwave-Promoted Total Synthesis of Puniceloid D for Modulating the Liver X
Receptor

Young Jin Jung *, Narges Hosseininasab 2%, Jungjin Park 2, Soonsil Hyun 2, Jae-Kyung Jung ? and Jae-
Hwan Kwak 12*

1 College of Pharmacy, Kyungsung University, Busan, 48434, Republic of Korea; louisj0750@naver.com

2 College of Pharmacy, Chungbuk National University, Cheongju, 28160, Republic of Korea; nargeshosseini@chungbuk.ac.kr,
jipark0823@chungbuk.ac.kr, shyun@chungbuk.ac kr, orgjkjung@chungbuk.ac.kr

* Correspondence: jhkwak@chungbuk.ac.kr; Tel.: +82-43-261-2997

t These authors contributed equally to this work.



Supporting information

Supporting Figure captions:

Figure S1:
Figure S2:
Figure S3:
Figure S4:
Figure S5:
Figure S6:
Figure S7:
Figure S8:
Figure S9

.
.

Figure S10

Figure S11:
Figure S12:
Figure S13:
Figure S14:

Figure S15:

'"H NMR Spectrum of 7
3C NMR Spectrum of 7
"H NMR Spectrum of 6
3BC NMR Spectrum of 6
"H NMR Spectrum of 5
3C NMR Spectrum of 5
'"H NMR Spectrum of 4
3C NMR Spectrum of 4
'"H NMR Spectrum of 3

: BC NMR Spectrum of 3
"H NMR Spectrum of 2
3C NMR Spectrum of 2
"H NMR Spectrum of 1

3C NMR Spectrum of 1

Comparative NMR Data of 1 (A) and the reported one (B)



5€'9091
£2'6091
HH1I9T

165191
1S'EL9T >

s90891 7
62891

Y6691

98'2861 —

bL11S97 —

o 0 ° 0 ° 0 o 0 o 0 ° b
n T A L L N ~N - - o (=] v
! f ! K M M N N f 1 )
1€'S0S
££°21S V — Fecye
Lo6re— STE
» - JJ Fore
S1'8kS F006
15°S8S
$5'6LS
|L Fes'T

80°0
48°T

Forz

Tﬁ.c

2.5 2.0 1.5 1.0 0.5 0.0

3.0

3.5
f1 (ppm)

4.0

4.5

5.5 5.0

6.0

7.0

Figure S1

o.22
o.21

|-0.20
l-o.19
lo.18
Lo.17
l-o.16
lo.15
lo.14
Lo.13
Lo.12
|-o.10
|- 0.09
| o.08
Lo.07
L o.06
|-o.05
|-0.04
lo.03
to.02
l-0.02

Fo.11

SepT—

ovsr—

6982

o0zy ™

0515

V79—

19008

s9LST—

U

SboT—

f1 (ppm)

100

@) HN™ O
‘7,
160 150 140

170

180

Figure S2



7.5
L7.0

6.5

k6.0
Ls.s
Ls.0
4.5
4.0

k3.5

f3.0

k2.5

2.0

Lis

1.0

fo.s
Lo.o

f--0.5

oS> S~—o

88495

96'SSST
91'8SST
YO'Z8ST =

206851
209651

80°€09T

8L'96T
8L/9661 >

"

A

Fore

MT:
00T -

0.0

0.5

1.0

3.5 3.0 2.5 2.0
f1 (ppm)

4.0

4.5

Figure S3

o.22
Lo.21
I-0.20
Lo.19
Lo.18
Lo.16
Lo.15
Lo.14
Lo.13
Lo.12

Lo.17
Fo.11

Lo.10

Lo.09

I-0.08

lo.07

I-0.06

l-0.05

I-0.04

l-0.03

l-0.02

+-0.01

|-0.00

I-0.01

--0.02

2v'el—

srg9L—
8911 —

-10

T
100
1 (ppm)

210

T
220

Figure S4



w ¢ m N 4 o -
2% 8 % 2 2 o e N © w ot m “« o T
] N ] ] ] ] | f ] f | ! h N f |
. Fapo
SL'809
£6°609 —_—— = Fpre
10919 = z
e &
- =
SE'9201
60°£20T 062
Toweor 7 5 Xhee
oe'sgor
T —= Foot
3
199402
1wme
20590
L'S90T
216802 J— )
£9'6802 /. —— — Fuwr
669602 ~— == Foor
v 600
LLE01T
o1
(@) H& S
>

0.5

1.0

1.5

2.0

2.5

4.0

4.5

5.0

5.5

6.0

7.0

1 (ppm)

Figure S5

0 < ] N - ° o @ N © 0 < " N - Q
- - - - - - ° ) ) c ° c ° ) c °
L L L L h L 1 L I I 1 I L I I I
091 —
0697 _
b0
ww— —
=
6'ss —

6001~ ®) —
65°0LT . s
89°ZLT

08'zLT V.

T
80

T T T T T T T T
160 150 140 130 120 110 100 90
f1 (ppm)

T
170

Figure S6



7.5
7.0
Le.s
6.0
k5.5
Ls.0
a.5

La.0

3.5

3.0

2.0

.5

.0

£9229y ————
126297

292501

955891
1 mvm:W
98°6v91 7
66'9991

16202
£8'0502 W
062502

92'v902 7

890282
12'9562
Ve 1962
v5'2962 O
LE°€962

8L'v962

v0°2962

v.'6962 N
1571262
\v'LL62
2€'8.62
91°662 ——
G2'1862
005862
12'9862
ve'L862
v5'2662
so'ze1e

e

=887

Fvot

20
192
£2

Fseo

0.5

5 .0

2.0

2.5

4.0
f1 (ppm)

4.5

6.5

7.0

7.5

Figure S7

f-0.26
t-0.24
t-0.22
f-0.20
t-o.18
Lo.16
Lo.1a
Lo.12

to.10

t-0.08

L o.06

l0.04

t-o0.02

t-0.00

f--0.02

2002

orzz—

6825 —

2e021 —

252 —
18'821
vo'621 W

69°621
2921 —

6091 —

eIz —

60221 —

T
80

T
90
1 (ppm)

Figure S8



La.0
L3.s
k3.0
k2.5
k2.0
Lis
L1.0
Lo.s
Lo.o

sseis
25'92S v

Zr'ge9n
£6'bET

0£'5591

veeze —
824687
596062
090162
161167
SE'ET6T
£LSE6T
£zLg6r
£6'Tv6C
65°Ev6T
68°8v67
£0'1562
0£°0862
b'L86T
80'6867

61988 —

802568 —

7

NH

HN

X

Fuoe

Fsot

o001

60

Fee0

t-o.38

T
50 45
f1 (ppPm)

Figure S9

1e6T —

Lo.36
lo0.34
t0.32
Lo.30
l-o0.28
o.26
o.24
to.22
Lo.20
fo.18
o.16
Lo.14
o.12
Lo.10
l-o0.08
t-0.06
Lo.oa
t-0.02
Lo.00
L-0.02
L-0.04

0p1T—

€022\
62T X

bE09T —

et —

Figure S10

120

NH
,,’/
T T
130

140

HN

X

160

170




e n e . 2 L) ] . 2 [ e N o 9 2 2
N © © “ ) < + m " N N - - ° ° ?
L 1 L I I L L L L h L L L 1 I L
s9'8bs
£9'S5S W —_— - = Feoe
2295
F i 7 — = Fsoe
or'zze
25°6691
02901
PRETLT & T —— = b0’z
bY6ELT > - i
ocovet f — SOE
S6ESLT
sz19c1
sscroe— Ne—y -—= Feso
€206
£9°2267 Z
Sv'vz62 P — - 0
67166~ ————e = o0
129562 —_— = ot
046562 —_—
56'€962
81262
62608 — = =z < Foor

T
0.0

T
2.5

T
3.5

T
6.0

0.5

3.0 2.0 1.0

4.0
1 (ppm)

7.0

Figure S11

e w o w e w e m o w o w e w o w o 8
@ ) B © ° w a v v 0 o N o i) o ] Q o
=3 o =3 =] =] =] =] =3 =] =3 =] o o o o =3 o T

ESPT T —

0S' 1z =

97'€9 ™

T

95vzr —
86T\
88621

tooe 7

weer—

9b'ssT—

srET—

—

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

T
170

f1 (ppm)

Figure S12



t-3.0
L2.8
L2.6
2.4
2.2

2.0

.8

6

1
1
Lo.s
0.6
Fo.4
Lo.2
Lo.o

-0.2

sy —
266657

50'8902
01°5202
21°2802

£1°6802

16°9682

62'780€

82'el6e —

66°0v2y —

-

OH

=v0'¢

o0’

T T
6.0 55
1 (ppm)

6.5

7.0

Figure S13

0
o w® o w9 0 Q 0 Q 0 o 0 o 0 o 0 o I}
@ N = © © 0 o < < 5] @ o & - = I3 1] <}
o o ] S o <] o <} o o <} o S o o S S S
o c c o o c o S S o S ) c S ) S ) [
1 L I 1 I I L I I L 1 1 I 1 1 1 L L

—

2561 — E——

JRE—
4

1025 — =
__3

s8'szl ~

15821,
2821

£2°621 \
scezt’,
10°¢
29°58

ogert —

s9'151—

86651 —

vE'991L —

OH

T
80

T
90

f1 (ppm)

Figure S14



|-9000

|- 5000

|- 3000

1000

Roy

HO'l

Hol

Tt

*0

10

oo

1 Coped

o

100 s @0

a5

a0

f2.8

2.6
2.4
2.2

2.0

Los

o6

Fo.4
o.2
fo.o

0.2

i

Cal

66—

8
singis_pulse
|

ft

SEE———

(B)

L

Foot

.0

5.5

T T
6.0

1 (ppm)

T
6.5

7.0

7.5

Figure S15



