Anti-inflammatory Endiandric Acid Analogues from the

Roots of Beilschmiedia tsangii

181 ¢}

Yun-Ting Huang," Hsun-Shuo Chang," Guei-Jane Wang, Ming-Jen Cheng,

Chu-Huang Chen,*®" Yi-Jen Yang," and Ih-Sheng Chen""

" Graduate Institute of Natural Products, College of Pharmacy, Kaohsiung Medical
University, Kaohsiung, Taiwan 807, Republic of China

* L5 Research Center, China Medical University Hospital, Taichung, Taiwan 40447,
Republic of China

SNational Research Institute of Chinese Medicine, Taipei, Taiwan 11221, Republic of
China

“Vascular and Medicinal Research, Texas Heart Institute, Houston, TX 77030, USA,
Bioresource Collection and Research Center

© Food Industry Research and Development Institute, Hsinchu, Taiwan 300, Republic
of China

" Department of Medicine, Baylor College of Medicine, Houston, TX 77030, USA



Supporting Information
Contents
S1. *H NMR spectrum of tsangibeilin A (1) in CDCl5 at 400 MHz
S2. °C NMR spectrum of tsangibeilin A (1) in CDCl; at 100 MHz
S3. DEPT spectrum of tsangibeilin A (1) in CDCl3
S4. *H-'H COSY spectrum of tsangibeilin A (1) in CDCl5
S5. HSQC spectrum of tsangibeilin A (1) in CDCl3
S6. HMBC spectrum of tsangibeilin A (1) in CDCl;
S7. NOESY spectrum of tsangibeilin A (1) in CDCl3
$8.'H NMR spectrum of tsangibeilin B (2) in CDCls at 400 MHz
S9.3C NMR spectrum of tsangibeilin B (2) in CDCl; at 100 MHz
S10. DEPT spectrum of tsangibeilin B (2) in CDCl;
S11.*H-'H COSY spectrum of tsangibeilin B (2) in CDCl;
S12. HSQC spectrum of tsangibeilin B (2) in CDCl;
S13. HMBC spectrum of tsangibeilin B (2) in CDCl3
S14. NOESY spectrum of tsangibeilin B (2) in CDCl;
S15. 'H NMR spectrum of endiandramide A (3) in CDClzat 400 MHz
S16. 3C NMR spectrum of endiandramide A (3) in CDCls at 100 MHz
S17. DEPT spectrum of endiandramide A (3) in CDCl;
S18.*H-'H COSY spectrum of endiandramide A (3) in CDCl;
S19. HSQC spectrum of endiandramide A (3) in CDCl3
S20. HMBC spectrum of endiandramide A (3) in CDCl3
S21. NOESY spectrum of endiandramide A (3) in CDCl;
$22.*H NMR spectrum of endiandric acid K (4) in CDCl; at 400 MHz
$23.%3C NMR spectrum of endiandric acid K (4) in CDCl; at 100 MHz
S24. DEPT spectrum of endiandric acid K (4) in CDCl3
$25.*H-H COSY spectrum of endiandric acid K (4) in CDCl;
S26. HSQC spectrum of endiandric acid K (4) in CDCl;
S27. HMBC spectrum of endiandric acid K (4) in CDCl;
S28. NOESY spectrum of endiandric acid K (4) in CDCl3
$29. 'H NMR spectrum of endiandric acid L (5) in CDCl; at 400 MHz
$30. 3C NMR spectrum of endiandric acid L (5) in CDClzat 100 MHz
S31. DEPT spectrum of endiandric acid L (5) in CDCl3
$32.*H-'H COSY spectrum of endiandric acid L (5) in CDCls
S33. HSQC spectrum of endiandric acid L (5) in CDCl;
S34. HMBC spectrum of endiandric acid L (5) in CDCl;
S35. NOESY spectrum of endiandric acid L (5) in CDCl;
$36. *H NMR spectrum of endiandramide B (6) in CDCl;at 400 MHz

2



$37.%C NMR spectrum of endiandramide B (6) in CDCl;at 100 MHz
S38. DEPT spectrum of endiandramide B (6) in CDCl;

$39. *H-'H COSY spectrum of endiandramide B (6) in CDCl;

S40. HSQC spectrum of endiandramide B (6) in CDCl3

S41. HMBC spectrum of endiandramide B (6) in CDCl3

S42. NOESY spectrum of endiandramide B (6) in CDCl;

S43. 'H NMR spectrum of beilschminol A (7) in CDClzat 400 MHz
S44. 3C NMR spectrum of beilschminol A (7) in CDClzat 100 MHz
S45. DEPT spectrum of beilschminol A (7) in CDCl;

S46. *H-'H COSY spectrum of beilschminol A (7) in CDCls

S47. HSQC spectrum of beilschminol A (7) in CDCl;

S48. HMBC spectrum of beilschminol A (7) in CDCl;

S49. NOESY spectrum of beilschminol A (7) in CDCl3

S50. *H NMR spectrum of tsangin C (8) in CDCl; at 600 MHz

S51. *C NMR spectrum of tsangin C (8) in CDClzat 150 MHz

S52. DEPT spectrum of tsangin C (8) in CDCl3

$53. *H-'H COSY spectrum of tsangin C (8) in CDCls

S54. HSQC spectrum of tsangin C (8) in CDCl3

S55. HMBC spectrum of tsangin C (8) in CDCl3

S56. NOESY spectrum of tsangin C (8) in CDCl3

S57. Figure 1. NOESY (#—\) correlations of 1, 4, 7, and 8.

S58. Figure 2. COSY ( ) and HMBC (~ ) correlations of 1-8.




BTRE-8=7=10-8
Mercury=-40088 “Mercuryplusdoe™ - -
ate: Jun 17 2010 a=
Solvent: .+
ambient temperature bR
Total €4 repetitions J
e
o
w i
ae
i
s
-
|
=l
"
| 38s3% n
IRES 5
| M. -
RN 1
il
[y
/
JL_,L.J | _._JL_L
T T T T T T T
9 8 7 6 H q 3 b4 1 ppm
b et Ju—
9.60  9.68  9.7110.48 11.97 20.82 64.10
19.85 20.370.00 15.14 30,46 11,56 22.51

S1. *H NMR spectrum of tsangibeilin A (1) in CDCl5 at 400 MHz
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S2. 3C NMR spectrum of tsangibeilin A (1) in CDCl; at 100 MHz
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S4. *H-'H COSY spectrum of tsangibeilin A (1) in CDCl5
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S5. HSQC spectrum of tsangibeilin A (1) in CDCl;
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S6. HMBC spectrum of tsangibeilin A (1) in CDCl;
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S12. HSQC spectrum of tsangibeilin B (2) in CDCl;
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i % ‘ s
at cdc av 1
s
4 ] -
2
] 1 g o
1
j 741 ® [}
|
oA
|
i
|9
|
]
L
T T T T T
9 5 4 3 2
F1 (ppm)

$32.'H-'H COSY spectrum of endiandric acid L (5) in CDCl;
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S33. HSQC spectrum of endiandric acid L (5) in CDCl;

BTRE-8-7-11-7
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S34. HMBC spectrum of endiandric acid L (5) in CDCl;
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BTRE=B=7=11-7

exp28  NOESY

SAMPLE FLAGS
date  Aug 31 2040 hs n
solvent COCI3  srpul y
saaple = undefined PFGfly y
ITION heglv [1H
ED09. 6 SPECIAL
at 0.17¢ temp not used
np 2048 gain 38
b not used spin
5% 32 F2 PROCESSING
a1 1.008 gf 0.07
nt fs not used
0 ACQUISITION n 2048
5wl 6009.6  F1 PROCESSING
ni 168 gf1 b.02
TRANEMITTER gfel not used
tn procl P
sfrg 400,407 fnl 048
tof 0.0 DISPLAY
tpur 57
P 11.300
X -
PRESATURATION
satmode nnnn
satpwr []
satdly [
ﬁ!‘fl‘g
DECOUPLER
ds nnn

BTRE-8-5(4a) = |

o]
5
: " e
o] _ ..
at
] ko
. .
|
B |
1 | i
.
| LA
S | SN 1 | M
9 8 7 B 5 a 3 2 1 o

F1 (ppm)

S35. NOESY spectrum of endiandric acid L (5) in CDCl3

Mercur ¥—u DBE  “Mercuryplus400™
el 010

Date: b 23 2
Solvent: COCI3
Asbient temperature
Total €4 repetitions

7.260

tl‘
i: | |f
L ([
I / [ [/
Lo _4“1 MMJ Mool

—r—r— s T ——
6 5 .3 3 2 1 ppm
[a— [E—— [ e i bitid bt o
1825 10.00 10.07 5.5710.73  §.32 32.58
3.83 .19 10.480.265.30  17.61 31.89

$36. *H NMR spectrum of endiandramide B (6) in CDCl;at 400 MHz
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BTRE-8~=5(4a)=| |

Mercury-400B8  “Mercuryplusdsg”
Date: Feb 23 201@
Solvent: CDC13

Ambient temperature

Total 3200 repetitions

2 3
i
i
. i : .
i g sf ' :
3 2 Il 3 i |
: ‘“ T
| 11
H | |
‘ | | |
| N | 1
Ty - r . - . e R - e I R e
180 160 140 120 100 80 (1] 40 z0 Ppm

$37.%C NMR spectrum of endiandramide B (6) in CDCl; at 100 MHz

BTRE-8-5{4a)~| |

Ie 28 Agd
54 YR o '
» . & ‘ T s
2 |3 ;
| |
|
| ‘ '
| ‘
I L L e
e U . S — . . e . e
180 160 140 120 100 80 60 a0 20 ppm

S38. DEPT spectrum of endiandramide B (6) in CDCl;
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BTRE-8-5(4a)

bl o gl »LL.U‘DK A

F2 m [}
;(Ppm

o
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F1 (ppm)

$39. *H-'H COSY spectrum of endiandramide B (6) in CDCl;

BTRE-8-5(4a)
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130 120 110 100 90 a0 70 (1] 50 a0 30
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S40. HSQC spectrum of endiandramide B (6) in CDCl;
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BTRE-8-5(4a)
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S41. HMBC spectrum of endiandramide B (6) in CDCl3

BTRE-B-5(4a)
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F1 (ppm)
S42. NOESY spectrum of endiandramide B (6) in CDCl;

24



BTRE-8-5-6-1

Mercury-200BB iMercuryplusdos - wre
Date: Apr 16 2010 ° Er-H
Solvent: CDC13 . .
Ambient temperature - b i
Total 160 repetitions L
|
|
3 s
2 H
- -
=2 |
EL |

1.064
1.034

6.538
~5.963
- 5.954

4.588
4,573

f
J
Moo

M\
——
r—

S ' i . . . S ——
9 8 7 5 5 a 3 2 1 ppm
[ [arTS— - et o
19.82 3.38 46.15 31.74
10.44 10.980 13.14

S43. 'H NMR spectrum of beilschminol A (7) in CDClzat 400 MHz

BTRE-8-5--1

Mercury=400B8  “Mercuryplusddo”
Date: Apr 16 2010

Ambient temperature
Total 32000 repetitions

53
]
as 2e
Iy 23
RS Gan 2z g3 It
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I 1] ‘|
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| | | |
1
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l I i ! J | |l
S S, : e
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S44. *C NMR spectrum of beilschminol A (7) in CDClzat 100 MHz
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BTRE=-8=5=6-1 _“‘LN
mEEs LY
o =
" BrfE s a2 “
LN TRN B i i
2z : S2322 =84 25 | e
833 Ees EEEEE TR L 52 j
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| i |
I
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et N e —
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1 | 1

BTRE-8-5-6-1
expil gCOSY

SAMPLE
date Apr 16 2010

solvent cDC13
sample undef ined
ACQUISITION

& 6009.6
at 0.170
np 2048
b not used
88

d1 1.900

nt
20 ACQUISITION
swl 60036

ni 160
TRANSMITTER
tn H1
sfrq 400.407
tof 600.0
T 57
P 11.100
GRADIENTS
gzivil 1002
gtl 10
gstab .008500
DECOUPLER
dn M1
dn nnn

S45. DEPT spectrum of beilschminol A (7) in CDCl;

FLAGS
nn
w6pul n
nsglvl woz
SPECIAL
not used
gain 3z —
spin ] |  — —
Fz PROCESSING IF2
b -0.085 1
sbs Aot uses |(ppm})
fn 2048 | 4
F1 PROCESSING |
sbl =6.027 4 |
sbsl not used — 19
procl ip — |
fnl z048 ] 4
DISPLAY . = |
s -85.8
u: 4078.8 é‘| J. :
spl -82.2 | 2
wpl ae78.8 =1 1
rfl 420.3 {
rfp ] | 1
l‘;'l: 42!-: i 4
rfp
PLOT I 3
we 40,0 | 1
sc 5.0 1
wez 149.¢ | -
sc . |
—p— T 1 a- e
th 5 |
al cdc av 1
— L]
5
i
|
—_! B L
——a ey
| 7
— 1 .
] 4
| 8
|
!

F1 (ppm)

S46.*H-'H COSY spectrum of beilschminol A (7) in CDCl,
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BTRE-8-5-6~1

1N

S47.

BTRE-8-5-6-1

Y

e
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T T T T T T g LML
180 160 1a0 120 100 :1] &0 40

F1 (ppm)

HSQC spectrum of beilschminol A (7) in CDCl;

o
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180 160 140 120 100 a0 60 a0
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HMBC spectrum of beilschminol A (7) in CDCl;
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BTRE-B=5-6=1

expiZ MNDESY |

SAMPLE FLACS
date Apr 16 2010 hs n
solvent cOCI3  sspul y
‘“'A:':Em}??a.'."‘“ :’“?‘Y 1003
sglv
Sw Goss.s 0 seecraL . l L1 Lol
at 0.170 temp not used e
np 2048 pain 38
fb not used spin Fz -t
55 32 F2 PROCESSING
a1 1.000 gf 0.079 (ppm})
nt 48 fs not used | H
20 ACQUISITION n 2048 : 3
swl 6009.6  F1 PROCESSING 1
af 160 gfl v.022 1+ - - -
TRANSMITTER pfsl not used 4 "l\
b 400,407 i 208 1
sfrg . nl 1 = | . i
tof 500.0 DISPLAY 1 - = - | = j;‘_*é,
tpwr 57 sp -85.0 |
pw 11.100 wp 4078.8 2- v
NOESY 5pl -82.2 - 1
mix 0.600 wpl 4078.8 1
PRESATURATION il 4195 1
satmode nnnn - rfp L) 1 | < )
satpwr 0orfil 422.6 3 | -
satdly [ 0
satfrg L] PLOT 1 -
DECOUPLER we 140.0 1 -
dn Hl sc 5.0 1
am non_we? 140.0 = 4 o
L 3 2] - - -
Vs 254 1 -
th .
ai  ede ph — - . - -
5 |
1 |
1 &

N,
"4

74
B—J; ‘
‘: T T T T T T T d 'L L
9 8 7 [ 5 4 3 2 1
F1 (ppm)
S49. NOESY spectrum of beilschminol A (7) in CDCl3
g 23
S ~
Sirans: cenit |
r
| |
=3 |
TI
. ]
= !
:
i
l Y | WU U N | PR, S S ¥ S
-—————————

S50. *H NMR spectrum of tsangin C (8) in CDCl; at 600 MHz
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BTRE-9~9-8-2

Pulse Sequence: sZpul

UMITYplus-600
Date: Oct 13 20
Solvent: cdcld
hmbient tesperature
Total 8000 repetitions

209.560

_17.213

76787

-
e
i
S
1]
- " . -
oo o H
L3 L3 = = -
e T e d g
- - - 2l ]
] 5. 2 = o = =
bk = - ol 1 ~
! - - e ~ .
o 3y g L g 2] b
H @ a e
= | @ w5 | = | @
- n o2 7 L | a
H o3 | H
o @ | | -
- i

[ — T T 1

R o LI S e o o o S B o i e

200

e na T T L
180 160 iap 1zo io0 &0 60 40 20 ppm

S51. *C NMR spectrum of tsangin C (8) in CDClsat 150 MHz

BTRE-3-3-8-2 SE5 e
EF 1 b
" P ¥ $ s88s
Pulse Sequence: DEPT B3 P bl s wz
3¢ e = e 3 -
i3 7z £ 817 z28 2
. o Y g . i L g g lJ k:
3 2 : a
: | i
| | | ‘ | ‘ J ll
| [ H . ‘ l |JL | L l‘ |
— — : r ; T e T — T T T T e ; e
200 180 160 140 120 100 a0 60 40 20 ppm

S52. DEPT spectrum of tsangin C (8) in CDCl3
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$53.*H-H COSY spectrum of tsangin C (8) in CDCl;

BYRE=9=9-8-2

& Sequence: gHSOCAD

|

3
F

E— ][;‘;pﬂl -
1.54
2.0+

— 1 - .
———r— r . e T e

100 30 80 70 50 50 a0 30 20
F1 (ppm)

S54. HSQC spectrum of tsangin C (8) in CDCl3

T T et BT ST S
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STRE=3=3=8=}

Julse Sequence: gHHBCAD

5
e | [ |
51
— 1 - -
| 7
—] 1 -
200 180 160 140 120 100 80 60 an 20
FL (ppm)

S55. HMBC spectrum of tsangin C (8) in CDCl;

BTRE-9-9-8~2

Pulse Sequence: NOESY

Fz = =
(ppm
1.5
2.0
-1 2.5
3.0-
- 1 ° -
3.5-
% 4‘01-
4.5 -
1 Fd
-g -
5.0 7
5.59 f’-
— = - - =
6.0 e
1 F g
5 5-2 -
| f - - - -
: i
3 ~ {
7.04 |
1 - - oy - = - -
T T T T T T T T mnamat S0l e
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
F1 (ppm})

S56. NOESY spectrum of tsangin C (8) in CDCl3
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S57. Figure 1. NOESY ( # \) correlations of 1, 4, 7, and 8.
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Yand HMBC ( ~~ ) correlations of 1-8.

S58. Figure 2. COSY (
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