Supplementary Data

New methyl threonolactones and pyroglutamates of
Spilanthes acmella Murr. and their bone formation
activities

Retno Widyowati 12*, Melanny Ika Sulistyowaty 23, Nguyen Hoang Uyen 2, Sachiko Sugimoto
2, Yoshi Yamano 2, Hideaki Otsuka 4 and Katsuyoshi Matsunami 2*

1 Department of Pharmacognosy and Phytochemistry, Faculty of Pharmacy, Airlangga University,
Gedung Nanizar Zaman Joenoes, Kampus C Unair, Surabaya, 60115, Indonesia; rr-retno-w@ff.unair.ac.id
(RW.)

2 Graduate School of Biomedical & Health Sciences, Hiroshima University; 1-2-3 Kasumi, Minami-ku,
Hiroshima, 734-8551, Japan; melanny-i-s@ff.unair.ac.id (M.LS.); d173259@hiroshima-u.ac.jp (N.H.U.);
ssugimot@hiroshima-u.ac.jp (S.S.); yamano@hiroshima-u.ac.jp (Y.Y.); matunami@hiroshima-u.ac.jp
(KM.)

3 Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Airlangga University, Gedung Nanizar
Zaman Joenoes, Kampus C Unair, Surabaya, 60115, Indonesia; melanny-i-s@ff.unair.ac.id (M.LS.)

4 Graduate School of Pharmacy, Yasuda Women’s University, Hiroshima, Japan; otsuka-h@yasuda-u.ac.jp

(H.O.)

*  Correspondence: matunami@hiroshima-u.acjp; Tel.: +81-82-257-5335 (K.M.)
rr-retno-w@ff.unair.ac.id; Tel.: +62-816-1588-6978 (R.W.)




Contents:

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:
Figure S16:
Figure S17:
Figure S18:
Figure S19:
Figure S20:
Figure S21.:
Figure S22:
Figure S23:
Figure S24:
Figure S25:
Figure S26:
Figure S27:
Figure S28:

1H NMR of compound 1 in 600MHz, CDs;0D
1H NMR (3.237 & 3.238 ppm) of compound 1 in 600MHz, CD5;0D
1H NMR (3.34 & 3.36 ppm) of compound 1 in 600MHz, CD;0D
13C & DEPT135 NMR of compound 1 in 150 MHz, CD;0D
COSY of compound 1 in 600 MHz, CDs;0D
HSQC of compound 1 in 150 & 600 MHz, CDs0D
HMBC of compound 1 in 150 and 600 MHz, CD50D
PS-NOESY of compound 1 in 600 MHz, CDs;0D
1H NMR of compound 2 in 600 MHz, CDs0D
13C NMR of compound 2 in 150 MHz, CDs;0D
COSY of compound 2 in 600 MHz, CDs;0D
HSQC of compound 2 in 150 and 600 MHz, CDs;0D
HMBC of compound 2 in 150 and 600 MHz, CDs0OD
1H NMR of compound 3 in 600 MHz, CDs0D
1H NMR (2.31 & 2.37 ppm) of compound 3 in 600 MHz, CDs;0D
1H NMR (3.86 ppm) of compound 3 in 600 MHz, CDs0OD
1H NMR (4.27 & 4.29 ppm) of compound 3 in 600 MHz, CD;0D
13C NMR of compound 3 in 150 MHz, CDs;0D
COSY of compound 3 in 600 MHz, CDs;0D
HSQC of compound 3 in 150 and 600 MHz, CDs;0D
HMBC of compound 3 in 150 and 600 MHz, CDs0OD
1H NMR of compound 4 in 600 MHz, CD5;0D
1H NMR (1.62 & 1.67 ppm) of compound 4 in 600 MHz, CDs;0D
1H NMR (2.17 ppm) of compound 4 in 600 MHz, CDs0D
1H NMR (2.31 & 2.37 ppm) of compound 4 in 600 MHz, CD;0D
1H NMR (2.49 ppm) of compound 4 in 600 MHz, CDs0D
1H NMR (3.65 & 3.68 ppm) of compound 4 in 600 MHz, CDs;0D
1H NMR (3.89 ppm) of compound 4 in 600 MHz, CDs0D



Figure S29:
Figure S30:
Figure S31:
Figure S32:

13C NMR of compound 4 in 150 MHz, CD5;0D
COSY of compound 4 in 600 MHz, CD;0D

HSQC of compound 4 in 150 and 600 MHz, CDs0D
HMBC of compound 4 in 150 and 600 MHz, CDs0D



Figure S1 1H NMR of compound 1 in 600MHz, CDs;0D
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Figure S1  1H NMR of compound 1 in 600MHz, CD3OD


Figure S2 1H NMR (3.237 & 3.238 ppm) of compound 1 in 600MHz, CD;0D
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Figure S2  1H NMR (3.237 & 3.238 ppm) of compound 1 in 600MHz, CD3OD


Figure S3 1H NMR (3.34 & 3.36 ppm) of compound 1 in 600MHz, CD;0D
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Figure S3  1H NMR (3.34 & 3.36 ppm) of compound 1 in 600MHz, CD3OD


Figure S4 13C & DEPT135 NMR of compound 1 in 150 MHz, CD3;0D
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Figure S4  13C & DEPT135 NMR of compound 1 in 150 MHz, CD3OD


Figure S5 COSY of compound 1 in 600 MHz, CD3;0D
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Figure S5  COSY of compound 1 in 600 MHz, CD3OD


Figure S6 HSQC of compound 1 in 150 & 600 MHz, CD3;0D
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Figure S6  HSQC of compound 1 in 150 & 600 MHz, CD3OD


Figure S7 HMBC of compound 1 in 150 and 600 MHz, CD3;0D
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Figure S7  HMBC of compound 1 in 150 and 600 MHz, CD3OD


Figure S8 PS-NOESY of compound 1 in 600 MHz, CD3;0D
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Figure S8  PS-NOESY of compound 1 in 600 MHz, CD3OD


Figure S9 1H NMR of compound 2 in 600 MHz, CD;0D
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Figure S9  1H NMR of compound 2 in 600 MHz, CD3OD


Figure S10 13C NMR of compound 2 in 150 MHz, CD;0D
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Figure S10  13C NMR of compound 2 in 150 MHz, CD3OD


Figure S11 COSY of compound 2 in 600 MHz, CD3;0D
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Figure S11  COSY of compound 2 in 600 MHz, CD3OD


Figure S12 HSQC of compound 2 in 150 and 600 MHz, CD3;0D
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Figure S12  HSQC of compound 2 in 150 and 600 MHz, CD3OD


Figure S13 HMBC of compound 2 in 150 and 600 MHz, CD3;0D
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Figure S13  HMBC of compound 2 in 150 and 600 MHz, CD3OD
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Figure S14 1H NMR of compound 3 in 600 MHz, CD;0D
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Figure S14  1H NMR of compound 3 in 600 MHz, CD3OD


Figure S15 1H NMR (2.31 & 2.37 ppm) of compound 3 in 600 MHz, CD;0D
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Figure S15  1H NMR (2.31 & 2.37 ppm) of compound 3 in 600 MHz, CD3OD


Figure S16 1H NMR (3.86 ppm) of compound 3 in 600 MHz, CD;0D
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Figure S16  1H NMR (3.86 ppm) of compound 3 in 600 MHz, CD3OD


Figure S17 1H NMR (4.27 & 4.29 ppm) of compound 3 in 600 MHz, CD3;0D
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Figure S17  1H NMR (4.27 & 4.29 ppm) of compound 3 in 600 MHz, CD3OD


Figure S18 13C NMR of compound 3 in 150 MHz, CD3;0D
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Figure S18  13C NMR of compound 3 in 150 MHz, CD3OD


Figure S19 COSY of compound 3 in 600 MHz, CD3;0D
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Figure S19  COSY of compound 3 in 600 MHz, CD3OD


Figure S20 HSQC of compound 3 in 150 and 600 MHz, CD;0D
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Figure S20  HSQC of compound 3 in 150 and 600 MHz, CD3OD


Figure S21 HMBC of compound 3 in 150 and 600 MHz, CD3;0D
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Figure S21  HMBC of compound 3 in 150 and 600 MHz, CD3OD


Figure S22 1H NMR of compound 4 in 600 MHz, CD;0D
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Figure S22  1H NMR of compound 4 in 600 MHz, CD3OD


Figure S23 1H NMR (1.62 & 1.67 ppm) of compound 4 in 600 MHz, CD3;0D
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Figure S23  1H NMR (1.62 & 1.67 ppm) of compound 4 in 600 MHz, CD3OD


Figure S24 1H NMR (2.17 ppm) of compound 4 in 600 MHz, CD3;0D
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Figure S24  1H NMR (2.17 ppm) of compound 4 in 600 MHz, CD3OD


Figure S25 1H NMR (2.31 & 2.37 ppm) of compound 4 in 600 MHz, CD3;0D
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Figure S25  1H NMR (2.31 & 2.37 ppm) of compound 4 in 600 MHz, CD3OD


Figure S26 1H NMR (2.49 ppm) of compound 4 in 600 MHz, CD3;0D
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Figure S26  1H NMR (2.49 ppm) of compound 4 in 600 MHz, CD3OD


Figure S27 1H NMR (3.65 & 3.68 ppm) of compound 4 in 600 MHz, CDs0D
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Figure S27  1H NMR (3.65 & 3.68 ppm) of compound 4 in 600 MHz, CD3OD


Figure S28 1H NMR (3.89 ppm) of compound 4 in 600 MHz, CD;0D
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Figure S28  1H NMR (3.89 ppm) of compound 4 in 600 MHz, CD3OD


Figure S29 13C NMR of compound 4 in 150 MHz, CD3;0D
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Figure S29  13C NMR of compound 4 in 150 MHz, CD3OD


Figure S30 COSY of compound 4 in 600 MHz, CD3;0D
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Figure S30  COSY of compound 4 in 600 MHz, CD3OD


Figure S31 HSQC of compound 4 in 150 and 600 MHz, CD3;0D
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Figure S31  HSQC of compound 4 in 150 and 600 MHz, CD3OD


Figure S32 HMBC of compound 4 in 150 and 600 MHz, CD3;0D

Sab 5-1-5b MeOD 7.3 mg Hmbc
=——30%
\ /70'5% M A . ll./q. VY LT W, A. l
Exp.1.5 ppm('H)
T T T | I | f I
4 35 3 25 15
&
J— B = =
—_— _— =
——— .
JE— -8 = ——
— I = e = <>
1t - - ) o
—8
—8
—8
—¥
—8
g §_§ = <= <



('o')
タイプライター
Figure S32  HMBC of compound 4 in 150 and 600 MHz, CD3OD
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