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Supplementary Figure  S1

B

A

Supplementary Figure S1. The product (Ewha-89403) was purified by silica gel column
chromatography (hexane/EtOAc = 7/3) to afford title compound as a yellow solid, which was
recrystallized in MeOH to give light yellow crystals (Ewha-89403, 20.6 g, 87% yield); mp: 122.6-
123.2 oC. A,1H NMR (500 MHz, CDCl3) δ 12.87 (brs, 1H), 8.25-8.23 (ddd, J = 0.7, 1.6, 5.0 Hz, 1H
), 8.04 (d, J = 8.3 Hz, 1H), 7.93-7.91 (td, J = 1.4, 8.4 Hz, 2H), 7.87-7.84 (ddd, J = 1.8, 7.5, 9.2 Hz,
1H), 7.48-7.46 (dt, J = 1.3, 6.4 Hz, 2H), 7.42-7.38 (m, 1H), 7.13-7.10 (ddd, J = 1.0, 5.1, 7.3 Hz,
1H), 6.00 (s, 1H); B, 13C NMR (125 MHz, CDCl3) δ 157.3, 154.5, 152.6, 145.1, 139.9, 133.1,
128.6, 128.5, 125.9, 120.0, 112.2, 85.7; HRMS (EI) m/z calc’d for C14H11N3O, 237.0902; found
237.0898
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Supplementary Figure S2. The precipitate (Ewha-18278) was filtered off and then washed with ice-
cold ether (300 mL) to give title compound as a white powder (24.0 g, 76%); mp: 156.8- 157.5 oC. A,
1H NMR (300 MHz, DMSO-d6) δ 11.54 (brs, 2H), 8.46 (d, J = 4.6 Hz, 1H ), 8.09 (brs, 2H), 7.67 (d, J =
7.3 Hz, 2H), 7.51-7.35 (m, 4H), 2.48 (t, J = 7.0 Hz, 2H), 1.49 (septet, J = 7.0 Hz, 2H), 0.85 (t, J = 7.3
Hz, 3H); B, 13C NMR (125 MHz, DMSO-d6) δ 156.2, 150.9, 150.5, 146.0, 140.8, 132.1, 128.7, 128.6,
127.5, 120.7, 112.4. 101.9, 23.8, 22.2, 13.7.



H2O2 (1 mM) - + + +

Supplementary Figure S3. (A) Ewha-18278 compounds can not directly scavenge superoxide or
other reactive species in vitro. ROS (H2O2) measured with lucigenin. Reaction mixtures contained 1
mM H2O2 with Ewha-18278 (20 μM) or NAC (1 mM). Luminescence measured over 30 min at 37
°C with luminometor (Gloma X luminometor, Turner BioSystem). (B) Effect of the Ewha-18278 on
the phagocytosis of zymosan. BMMs were pretreated with Ewha-18278 for 1 hour, the cells were
incubated with FITC-zymosan particles, and internalized fluorescence was measured by flow
cytometry. The data are presented as the MFI of internalized FITC. Data represent mean ± S.D.
n.s., not significant.
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Supplementary Figure S4. Effect of Ewha-18278 on osteoclast fusion and bone resorption.
(A,B) BMMs were cultured with M-CSF and RANKL for 3 days, then Ewha-18278 (10 μM) or DMSO
were added in the maturation phase for 24 hours. Cells were stained for TRAP activity (A). TRAP+

MNCs containing more than 3 nuclei were counted (B). Scale bar, 500 μm. (C,D) Mature OCs were
generated with M-CSF and RANKL, cells were seeded onto dentine discs and further cultured with
Ewha-18278 (10 μM) or DMSO for 24 hours. Cells were stained with hematoxylin for visualization of
pit formation (C). The area of resorption pits were measured with Image-Pro Plus 4.5 (D). Scale bar, 500
μm. Data represent mean ± S.D., n.s., not significant.



Supplementary Figure S5. Effect of Ewha-18278 on apoptosis of osteoclast. Mature OCs were
generated with M-CSF and RANKL. Cells were washed with PBS and then treated with Ewha-18278
(10 μM) or DMSO with or without RANKL for 20 hours. Cells were subjected into TUNEL assay. Data
represent mean ± S.D.
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Supplementary Figure S6

Supplementary Figure S6. The Ewha-18278 has no effects on osteoblast differentiation. Primary
calvarial pre-osteoblasts were cultured with osteogenesis induction medium (OIM) with or without the
indicated concentrations of Ewha-18278. ALP activity was determined by staining with NBT/BCIP
staining (A, upper) and quantitative ALP enzyme activity was determined using p-nitrophenyl phosphate
(pNPP) as the substrate (B). Cellular mineralization was assessed by alizarin red S (A, middle) and von
Kossa (A, lower) staining, respectively. The alizarin red S was quantified at 405 nm (C). Results are
representative of at least three independent experiments. n.s., not significant.
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Supplementary Figure S7
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Supplementary Figure S7. Body weight changes in OVX mice. We selected eight mice per group
showing more increases of body weights as compared with sham-operated mice and regarded as good
OVX animals at four weeks after OVX surgery, consequently, significant increases of body weights
were detected in all OVX groups as compared with sham control mice throughout 28 days of
administration periods. Anyway, no meaningful changes on the body weights were detected in
risedronate and Ewha-18278 2.5, 5, 10 and 20 mg/kg treated mice as compared with OVX control
mice, in the present study. Values are expressed mean  S.D. of eight mice. Risedronate sodium was
administered at 2.5mg/kg levels. Ewha-18278 = test material, OVX = ovariectomy. Number -1 means
1 day before start of administration at 27 days after OVX surgery, Number 0 means at start of
administration, at 28 days after OVX, Number 28 means 28 days after start of administration, at
sacrifice. All animals were overnight fasted before OVX, first administration and sacrifice,
respectively.



0

200

400

600

800

1000

1200

20.0mg/kg 10.0mg/kg 5.0mg/kg 2.5mg/kg

Sham OVX Resedronate Ewha-18278

N
u

m
b

er
 o

f 
O

B
s/

B
S

 
(n

u
m

b
er

/m
m

)

Sham OVX Risedronate
20 mg/kg 10 mg/kg 5 mg/kg 2.5 mg/kg

Ewha-18278

b,c

a,b,c

a,b,c,d

0

100

200

300

400

500

600

700

20.0mg/kg 10.0mg/kg 5.0mg/kg 2.5mg/kg

Sham OVX Resedronate Ewha-18278
Sham OVX Risedronate

20 mg/kg 10 mg/kg 5 mg/kg 2.5 mg/kg

Ewha-18278

b,c
a,b,c

a,b,c,d

Supplementary Figure S8

Supplementary Figure S8. Effect of Ewha-18278 on number of OBs in mice. CB number was
counted in osteoblastic lining in cortical bone with H&E staining. a p<0.005 and b p<0.005 as
compared with OVX and Risendronate, respectively, c p<0.005 and d p<0.005 as compared with 20
mg/kg and 10 mg/kg of Ewha-18278, respectively.
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Supplementary Table S1. Pharmacokinetic parameters of Ewha-89403 following IV and oral 
administration at the doses of  1 mg/kg and 10 mg/kg, respectively, to rats (n=4-5)

PK Parameters IV Injection Oral Administration

C0 (μg/mL) 2.52 ± 0.837 -

Cmax (μg/mL) - 0.194 ± 0.054

Tmax (h) - 0.102 ± 0.039

t1/2 (h) 1.43 ± 0.723 3.30 ± 2.08

Vd (mL) 2643 ± 1410 -

Clt (mL/h) 1277 ± 162.1 -

AUC0→t (μg·h/mL) 0.343 ± 0.045 0.149 ± 0.039

AUC0→∞ (μg·h/mL) 0.418 ± 0.056 0.302 ± 0.133

Absolute Bioavailability (BA) = 4.3 %

Supplementary Table S1



Supplementary Table S2. Pharmacokinetic parameters of Ewha-18278 following IV and oral
administration at the doses of 2 mg/kg and 20 mg/kg, respectively, to rats (n=5-6)

Supplementary Table S2

PK Parameters IV Injection Oral Administration

C0 (μg/mL) 7.48 ± 3.42 -

Cmax (μg/mL) - 5.01 ± 2.51

Tmax (h) - 0.233 ± 0.171

t1/2 (h) 4.07 ± 2.28 14.4 ± 3.73

Vd (mL) 1523 ± 1170 -

Clt (mL/h) 250 ± 72.3 -

AUC0→t (μg·h/mL) 1.77 ± 0.697 11.3 ± 6.47

AUC0→∞ (μg·h/mL) 2.15 ± 0.693 14.4 ± 8.17

Absolute Bioavailability (BA) = 63.8 %



Groups
Femur absolute weights (g) Femur relative weights (% of body weight)

Wet Dry Ash Wet Dry Ash
Controls

Sham 0.0890.016 0.0700.006 0.0400.002 0.2910.056 0.2290.020 0.1300.007

OVX 0.0980.011 0.0630.004a 0.0320.003a 0.2730.028 0.1750.021a 0.0890.015e

Risedronate 0.0960.002 0.0660.002b 0.0370.002d 0.2630.012 0.1810.011a 0.1020.007e

Ewha-18278

20.0mg/kg 0.0960.006 0.0670.002 0.0380.004c 0.2640.013 0.1830.007a 0.1040.007eg

10.0mg/kg 0.0960.008 0.0670.004d 0.0380.004c 0.2710.024 0.1900.018a 0.1080.018fg

5.0mg/kg 0.0930.008 0.0650.005b 0.0370.004c 0.2670.026 0.1850.019a 0.1060.012eg

2.5mg/kg 0.0970.008 0.0650.006b 0.0300.007a 0.2660.023 0.1800.025a 0.0820.019e

Supplementary Table S3. Femur Weights in OVX Mice Values are expressed mean  S.D. of eight
mice. Risedronate sodium was administered at 2.5mg/kg levels a p<0.01 and b p<0.05 as compared
with sham control by LSD test c p<0.01 and d p<0.05 as compared with OVX control by LSD test e

p<0.01 and f p<0.05 as compared with sham control by MW test g p<0.05 as compared with OVX
control by MW test Ewha-18278 = test material OVX = ovariectomy

Supplementary Table S3



Supplementary Table S4

Groups
Tibia absolute weights (g) Tibia relative weights (% of body weight)

Wet Dry Ash Wet Dry Ash
Controls

Sham 0.0730.002 0.0510.003 0.0320.003 0.2380.016 0.1690.012 0.1080.011

OVX 0.0760.010 0.0450.004a 0.0260.003a 0.2110.024a 0.1260.014a 0.0710.008a

Risedronate 0.0710.003 0.0500.003b 0.0310.002b 0.1960.012a 0.1370.007ac 0.0850.008ab

Ewha-18278

20.0mg/kg 0.0710.004 0.0520.003b 0.0320.003b 0.1950.008a 0.1420.008ab 0.0870.009ab

10.0mg/kg 0.0710.004 0.0520.003b 0.0300.003b 0.2000.015a 0.1460.008ab 0.0840.006ab

5.0mg/kg 0.0710.004 0.0510.003b 0.0300.002b 0.2020.016a 0.1460.011ab 0.0860.007ab

2.5mg/kg 0.0700.006 0.0510.004b 0.0270.004a 0.1930.020a 0.1400.010ab 0.0740.013a

Supplementary Table S4. Tibia Weights in OVX Mice Values are expressed mean  S.D. of eight
mice Risedronate sodium was administered at 2.5mg/kg levels a p<0.01 as compared with sham control
by LSD test b p<0.01 and c p<0.05 as compared with OVX control by LSD test Ewha-18278 = test
material OVX = ovariectomy


