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The methanol extract from leaves of Catalpa ovata G. Don showed DPPH (1,1-diphenyl-2-picrylhydrazyl) radical-scavenging
activity, and its antioxidative compounds were studied. The ethyl acetate-soluble neutral fraction from the methano! exiract
was successively purified with silica gel adsorption column chromatography, Sephadex LH-20 column chromatography and
HPLC. Three antioxidative compounds were isolated and identified as piperitol, pinoresinol and lariciresinol by HR-MS and
NMR spectroscopic analyses. The DPPH radical-scavenging activity of the identified compounds decreased in the order of

lariciresinol > pinoresinol > piperitol.
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39, HNeFUFE(Catalpa ovata G. DONYE 543h3
(Bignoniaceae)ol| £38t= HguZoz = AHd APt
Atk AeFuiel Evfe ddelA olmAzA AFd F

o, &3} FyE T, d5, 245, FE 5o ol&Ho I
ALFUF #dE dFE Mesur 3 HEeE

4-hydroxybenzoic acid, 4-hydroxycinnamic acid, syringic acid
5o wekE 35HEM@), 32 &4<S zHE naphthoquinone
(Gyo]l BRuEo]l or, Yo ¥ AHESZ monoterpene
glycosides(6), ZEvulle)lA] flavone  6-sophoroside, flavone
6-glucoside 52| flavonoidA] F}FE(7)F iridoid 3}3HE(8)0]
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a7l g Bl Hojgls ¥ ohekd gl st o
TFE W WNgg gejolth ofdl ARAMNE AT
o] AT A7EHN JHLFTUHT EHEFE
G EAE  4.9-dihydroxy-2,2-dimethyl-3,4-dihydronaphtho
[2,3-b]pyran-5,10-diones FH3t] Rg np Uoh9).

£ AFdA e save AAAEC 3 /8EE ©
AT Ao MeFUT Yo FiHE FAsEA S
Hate] MeFUE Qo] HA FusAR o) 8IS
Nk ek

2
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=
NLBW-(Catalpa ovara G. Don)d] U2 9€e] 233}
FEEF 94 = 002%7HA] H2oA AZE T BHstq A

B2 AHSIAT

HSMEH9 £ Y 204

4§ AesUE A0 kg)S homogenizer (BM-2 Nissei
bio-mixer, Nihonseiki Kaiseiki LTD, Japan)Z v}&j3slHA]
methanol (MeOH, 35 L)& FZ3tgtl 7MezuUR 9
MeOH FZEE cooling aspirator7} ¥ vacuum
evaporator (TYPE N-2N, Eyela, Japam)& 7ZIQtsE3}a,
buffer £28(0.2 M monobasic sodium phosphate-0.2 M dibasic
sodium phosphate, pH 7.5)3} ethyl acetate (EtOAc)E ©]|-4-3}
o $£84 HEH} EtOAc 7HE FAHEEoE B3k &
4 F2 01 M HCIE o|§3}4 pH 3.022 =g 7,
THAl EtOAcE Rufste 484 &3 EtOAc 7H 449
Foz BHGHH9).

Silica gel adsorption column chromatographyol 2J
st HA

Silica gel adsorption column chromatography= Al&E9] 10
vgo] AFale silica gel (Kieselgel 60, 70~230 mesh,
Merck, Germany)$ CHCL .2 slurryE YHE0] columno] %
AAZ F, CHCL-MeOH £vA£ MeOH FZE 0, 10, 20,
30, 40, 50%7A @AZ O R Z7IAF]|= step-wise HHHOZ
L2333 4t} n-Hexane-EtOAc-MeOH £vj#A9] column
chromatography+ n-hexane-EtOAc-MeOH 8:6:1, 6:8:1, 4:10:1
viv, FAE 5 e SuiAz 39 §EE39en, &
9] AL w30 p-hexane-EtOAc-MeOH 10:4:1, 8:6:1, 6:8:1,
0:0:15 (vjv, BAE 58 L)E WA= 3t &R Gh
T3l silica gelS n-hexane-EtOAce] EFEWAZ slumyE
T=0] columnd) ZZA)7l &, n-hexane-EtOAc 10:4, 9:5,
8:6, 7.7, 6:8, 5:9, 4:10 (v/v)&] AR 2AS ZUIA7|H
A &

Sephadex LH-20 column chromatographyol 2|5t XA

Silica gel adsorption column chromatography® -2Z+ 53}
o dojx ANLEUF U BHYRS Scphadex LH-20
column chromatography2 A #)3}t}. Sephadex LH-20 (70~
230 mesh, Pharmacia, Uppsala, Sweden)S MeOH-CHCl3 (4:1,
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viv) oAl R 24A7F WEAZT | column (total volume 250
mL)ol) F73t1, Y3 SvAZ £&533HT0).

HPLCof| 2|5t x|

29E4L HPLCE A&ty #HE AASdT 2484
1& Senshupak ODS column (8.0x250 mm, Senshu, 10 m,
Japan)& o©]835t4 80% MeOHS o|EAtoE 1.5 ml/min
(Model 510 solvent delivery system, Waters, USA)Z &8
g3l FPER L ¥ S, Symmetry Cig  column
(4.6x150 mm, Waters, USA)S. 2 50% MeOH (1.0 mL/min)
< 282 9 ot BHEF 25 Senshupak
ODS columng ©]|&3%ta 60% MeOHE o|FAto® 3l 1.5
ml/ming  SELH3td dster, FAH=I 32
Bondapak Cjs column (7.8x300 mm, Waters, USA)& ©]-&3}
& 40% MeOH (4.0 mL/min)2 &35 83l delsigct. &
AEAL UV detector (486 tunable absorbance detector,
Waters, USA)S A}-83led 254 nm (BAE4 1, 2) == 280
nm (A& 3o AEstdoh

Se|g gassol PxwA

B8 242 FRAAL J5d MS © NMR 248
AAlEIgE e, HR-MS (high resolution-mass spectrometer)~
IMS 700 spectrometer (JEOL, Japan)Z Alg-3lo] HA3skdct.
'HNMR, “CNMR 2 2D-NMR (two-dimensional nuclear
magnetic resonance)> INOVA 500 spectrometer (500 MHz,
Varian, USA)E A}-8-3}o] £434ch

HMEF 1

HR-MS [M]" m/z 356.0362 (+0.3 mmu for CaHyOs);
'H-NMR (500 MHz, CDsOD) &: 3.11 (1Hx2, m, H-S, 8,
3.86 (3H, s, OCH), 3.85 (1Hx2, dd, J=3.5, 7.0 Hz, H9,,
H-9’), 422 (1Hx2, dd, J=3.50, 7.0 Hz, H-9,, H9%), 4.71
(1Hx2, d, J=5.0 Hz, H-7, 7)), 594 (2H, s, OCH:0), 6.77
(1H, d, J=8.0 Hz, H-5), 6.78 (1H, d, J=8.0 Hz, H-5"), 6.81
(1H, dd, J=1.5, 8.0 Hz, H-6), 6.84 (1H, dd, J=1.5, 8.0 Hz,
H-6), 6.88 (1H, d, J=1.5 Hz, H-2"), 695 (1H, d, J=1.5 Hz,
H-2); “C-NMR (125 MHz, CD;OD) &: 54.2 (C-8), 54.4
(C-8’), 553 (OCH), 714 (C-9), 715 (C-9), 862 (C-7),
86.3 (C-7), 101.2 (OCH,0), 106.4 (C-2%), 107.8 (C-5"), 109.8
(C-2), 1149 (C-5), 1189 (C-6), 1194 (C-67), 132.6 (C-1),
1354 (C-1°), 1462 (C-4), 147.4 (C-4"), 148.0 (C-3), 148.2
(C-3).

S$HEE 2

HR-MS [M]" m/z 358.0349 (+0.3 mmu for CaoH20s);
'H-NMR (500 MHz, CDCl5) 6: 3.11 (2H, m, H-8, 8), 3.88
(1Hx2, dd, J=3.5, 9.0 Hz, H9, H-9°), 391 (BHx2, s,
OCHj), 425 (1Hx2, dd, J=7.0, 90 Hz, H9, H-9), 4.74
(IHx2, d, J=5.0 Hz, H-7, 7)), 562 (1Hx2, s, OH), 6.83
(1Hx2, dd, J=1.8, 82 Hz, H-6, 6°), 6.89 (1Hx2, d, J=8.2
Hz, H-5, 5°), 6.90 (1Hx2, d, J=1.8 Hz, H-2, 2"); “C-NMR
(125 MHz, CDCL) &: 54.1 (C-8, 8°), 55.9 (OCH;x2), 71.6
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(C9, 9, 89 (C-7, 7), 108.6 (C-2, 27, 1143 (C5, 5,
118.9 (C-6, 67, 1329 (C-1, '), 145.2 (C-4, 4°), 146.7 (C-3,
3.

H4=E 3

HR-MS [M]" m/z 360.1567 (0.6 mmu for CaHnOs);
'H-NMR (500 MHz, CD;OD) &: 2.38 (1H, m, H-8), 2.50
(1H, dd, J=11.0, 13.5 Hz, H-7,), 2.74 (1H, m, H-8), 2.93
(1H, dd, J=4.8, 13.5 Hz, H-Ty), 3.63 (1H, dd, J=6.5, 11.0
Hz, H9’), 3.72 (1H, dd, J=5.8, 8.5 Hz, H-9,), 3.82 (3H, s,
3-OCHs), 3.85 (3H, s, 3’-OCHj), 3.86 (1H, dd, J=7.0, 11.0
Hz, H-9'), 3.99 (1H, dd, J=6.5, 8.5 Hz, H-9,), 475 (1H, d,
J=7.0 Hz, H-7"), 6.65 (1H, dd, J=2.0, 8.0 Hz, H-6), 6.72
(1H, d, J=8.0 Hz, H-5), 6.76 (IH, s, H-5"), 6.77 (I1H, d,
J=15 Hz, H-6"), 6.80 (1H, d, J=2.0 Hz, H-2), 691 (1H, d,
J=15 Hz, H-2); “C-NMR (125 MHz, CD:OD) & 33.7
(C-7), 439 (C-8), 54.1 (C-8), 56.5 (OCH3x2), 60.5 (C-9),
73.6 (C-9), 84.1 (C-7), 1107 (C-2), 1135 (C-2), 116.1
(C-5"), 1163 (C-5), 1199 (C-6"), 122.3 (C-6), 133.6 (C-1),
135.8 (C-1"), 1459 (C-4), 147.1 (C-4"), 149.1 (C-3, 3").

bae) 2d 59

gatsl A AAL 1,1,-diphenyl-2-picrylhydrazyl (DPPH,
Sigma, USA) ghtizte] tigt 27522 etk %, DPPH
cthanol & (100 M) 900 uLS} Thed HES) ARG
100 ILE 24 AHBo] ¥R EFY TS FaolA 1087
WA F 517 nmolN FBEE ESASYoR, ZHF
dose-response = 0 2R E 50%¢] DPPH @)z &LAT #*
(SCs0)2 T3} ThH10). BIxFZ a-tocopherol (Sigma, USA)
T AT =, AN Fke 84 AL A=
£ TLC (Thin layer chromatography, Kieselgel 60 Fasq, 0.2
mm, Merck, Germany)ol|l st 43t gujz AN o
S ethanold] €-3]%¥ DPPH £<4(200 pM)-& EF35} 2} 0]
A st FHoE FAIATHLL).

2n 2 0@

HSUF o FE=9 M3l gy

ALEUR 2o McOH F%58 o o5 &ujRgste o
o]7 EtOAc 7}H& A3 EE 3 EOAc 718 FAAEEY P4t
3 84 7#4< 98] DPPH &tz &A% S F48%ch Al
F9] F&o W& DPPH &tz 275 F4d(Fig. 1)o.27H
50% DPPH #tjd &A% FE(SCo)E T3 23, MeOH
22z 20] 380 ugmL, BtOAc 7}& AHJEEo| 219 pgmL,
EtOAc 7H- Z48%Eo] 297 pgmLE Jel} EtOAc 7H&
HEERT FAYRE BT EES de ZleE ds
Ak o] F 4 EtOAc 718 FAER Fid s &

4EAY 29 2 $HS A=kt

M 2Zo| He
LBV U9 MeOH FEES gujidste] dojzl
EtOAc 78 SA48E46.5 )& CHCL-MeOH £7A 9] silica
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gel adsorption column chromatography 2 ¥#& % &4ls}g
AL AARIEt. 1 A3, CHCl-MeOH 90 : 10 (v/v)9] &
£3523.6 golM &40 Ueh} o] HESZ n-hexane-
EtOAc-MeOH &3 &rufAle] silica gel adsorption column
chromatographyE A A|3}3th.  n-Hexane-EtOAc-MeOH  8:6:1
vvAA  0:14:171x  &&588 A3, n-hexane-EtOAc-
MeOH 8:6:1 (v/v)2] £&8E(20.8 g)ollA BHS B o]

X3RS t}A] n-hexane- EtOAc-MeOH 14 : 1 : 1 (v/v)~
0:14:12 §2E 85l AFRoT 14 :1: 1 FE (196

93 12 :3: 1 FF (1.7 & dYen o5 7 ez
2y HEEdel EEYE AE59th  n-Hexane-EtOAc-
MeOH 14 : 1 : 1 (vv) &g &M A ART &9
FAL ¢ WE  n-hexane-EtOAc -Ev|A2  silica gel
adsorption column chromatographyS AAst S HAAS
A3}, n-hexane- EtOAc 9 : 5 (v/v) EEA &AL Byt
o] EAEHE (1.2 & MeOH-CHCL (4 : 1, v/v) &ulA 9
Sephadex LH-20 column chromatographyol] ols] ¥383}s1 &
AL HAAS A, total volumeo] W3 elution volume?] ¥}
(VJVy7} 092~1.0291 £&FE(143 me)old 4& RS
t} o] EEL Senshupak ODS column (0]5% 80% MeOH)
S o]&3F HPLCO| 2}8] retention time (tz) 8.3%-ol|A] peakZ
el om, Symmetry column (°]F54 50% MeOH)ol| 23)
A AAH] FHEAE 1 (1 17.08, 8.5 mg)°] D HIATH

s 8

DPPH radical-scavenging activity (%)
3

0 H 1 1 1 }
0 20 40 & 80 100

Concentration (ug/mL)

Figure 1. DPPH radical-scavenging activities of MeOH extract and
solvent fractionated fractions from leaves of Catalpa ovata.(-O-, a
-Tocopherol; -@-, MeOH extract; -A-, EtOAc-soluble acidic
fraction; -Il-, EtOAc-soluble neutral fraction) a-Tocopherol was
used as a reference compound. Data are shown as the meanzS.D.
(n=3).

3198,  n-hexane-BtOAc-MeOH &3 &viAle] silica gel
adsorption  column  chromatographyell 4] &A1&  Uehd
n-hexane-EtOAc-MeOH 12 : 3 1 (vivy 817 o=
n-hexane- EtOAc -8-vwjAl9] silica gel adsorption column
chromatography & A A|31H .2, I A3} n-hexane-EtOAc 8 : 6
(vfv) BEF} 6 : 8 (viv) FFAA 47 Aol veh olE
859 Z+7} Sephadex LH-20 column chromatography® -£-2%-
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83}t n-Hexane- EtOAc 8 : 6 (v/v) EE(198.8 mg)e
Ve/Vt 0.80~1.00 HFoA FAHBHS HAoH, o&
Senshupak ODS columng ©]-&3}] 60% MeOHE o] E4o 3
$ HPLCel| ofsle] S4EH 2 (x 10.0%, 13.8 mg)7} BEH
AUk

w3l 323 8A1S e n-hexane-EtOAc 6 @ 8 (viv) &
#2(172.3 mg)2 Sephadex LH-20 column chromatography ol A]
Ve/Vt 0.74~1.00 £&gEolN B4 uYedey
Bondapak Ciz column (40% MeOH)-& ©]-&3+ HPLCo| ¢&}
of BHEA 3 (& 145 &, 6.4 mg)e] T

salsl gasse| Fxsel

352 19 'H-NMR 24 Z3}, 629] aromatic proton [
6.95(1H, d, J=1.5 Hz, H-2), 6.88 (1H, d, J=1.5 Hz, H-2"),
6.84 (1H, dd, J=8.0, 1.5 Hz, H-6"), 6.81 (1H, dd, J=8.0, 1.5
Hz, H-6), 6.78 (1H, d, J=8.0 Hz, H-5"), 6.77 (1H, d, J=8.0
Hz, H-5)]°] #&HUeH, 15 signale] BEF Sel oz RY
3A% benzene 2%9 EA7} FAHUT g o]
Aol 9l3) Az}Ae.Z shiftd singlet methylene proton (5
594, OCH,0) 1552 ¥ §38l9 F 3% methylene proton [&
422(1H%2, dd, J=7.0, 3.5 Hz, H-9,, H-9",), 3.85 (1Hx2, dd,
J=7.0, 3.5 Hz, H-9,, H-9)]o] #A&AHYL = § 3.869 1=
9] methoxyl”] F#¢] proton signalo] &% o] =1 chemical
shift X} 245-E] methoxyl3} Eo]Z) benzene $+o] Zxj7} A)A}
Hdth 2 9ox 4H ¥ sj@slE proton signalo] IEE
o] 'H'H COSY$} HSQC #474zs}t #74 159 AZL
srolst Ax, ztzt 2249 proton signalE [ 3.11(1Hx2, m,
H-8, 8), § 471 (1 Hx2, d, J=5.0 Hz, H-7, 7)]°] &3d %
4%9] sp’ methine proton®] ZAFL ol 2= Row,
IE protond 42 A A o AREo] SIS 2
g 4 gigitk BCNMR B4 Z3b 129 aromatic sp°
carbon signal (6 148.0-106.4), 759 sp3 carbon signal [
101.2 (OCH;0), 863 (C-7), 862 (C-7), 71.5 (C9), 714
(C9), 544 (C-8%), 542 (C-8)] ¥ 152 methoxy carbon
signal (8 55.3)S X &3t & 2042 carbon signalEo] #2E
of 2424 12 lignn 72| 3L 7Ps40] FeA A
AME AT BE27e] 49T 74 X371 9%, 18a Z

g45 7t A7& ;s §iskel 'HH cosy H
HMBC B4 AAE &gtk HMBC spectrum © 2 X E]

OCH ;

1

Figure 2. Chemical structures of antioxidative compounds isolated from leaves of Catalpa ovata.
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H-7¢] proton signal(® 4.71)ZFE C-6 (5 118.9) & C-2 (8
109.8)2] carbon signals 7loll Z}Z} cross peak’} #EEAct
I H-7°3 9919] proton signalE2HEH I5 437+ carbon
signalEll, 22l H-73 9°9]¢] proton signal 5 2HE 1E&
A3 749 carbon signalSol| X HA] cross peak’} 27 B3y
gltk. 1 9lolx H-7°¢] proton signal (5 4.71)EFRE C2’ (&
106.4) E C-6° (8 119.4)2] carbon signalE 7% cross
peak7} #EE A S.H, -OCH,0-9] methylene proton signal (8
5.94)2 5 F benzene ¥ C-3' (5 148.0) 2 C-4 (6 147.4)9
carbon signalE Ztol cross peak’} ZAEFEATE T methoxyl
carbon proton signal (5 3.86)Z%E] C-32] carbon signal (§
148.2)0} cross peak’} #AEHUTh 28]31 HR-MS EAZ,
CaoH206 (m/z 356.0362, +0.3 mmu)e} EA}21E zte B3
o] ERIEACE o] AREZHE A IAFE 19 7=
£ piperitolZ 5% 5 AcHFig. 2).

315E 29 'HNMR 24 Az}, 3x)34 benzene {29
3H 29| proton signal [ 6.83 (1Hx2, dd, J=1.8, 82 Hz,
H-6, 6°), 6.89 (1Hx2, d, J=8.2 Hz, H-5, 5°), 6.90 (1Hx2, d,
J=1.8 Hz, H-2, 2)]3} 1%9] methylene proton signal [§ 4.25
(1H, dd, J=7.0, 9.0 Hz, H-9,), 6 3.88 (1H, dd, J=3.5, 9.0
Hz, H9)] 2 2%9] sp’ methine proton signal {6 3.11 (2H,
m, H-8), 474 (1Hx2, d, J=5.0 Hz, H-7, 7°), Z18]1 benzene
o] ZAE 152 methoxyl”?] f2f2l proton signal (6 3.91,
3H, )] 27 AZHATE £ “C-NMR spectrum O Z2E] 6
%0] sp’ carbon signal (5 146.7-108.6) ! methoxyl”] FEj =
ZAFo)AE 129 carbon signalS LIS F 429
carbon signal [5 859 (C-7), § 54.1 (C-8, 87), & 71.6 (C-9)]
o] AN 1Y HR-MS £X Z3 (miz 358.0349,
+0.3 mmu for CxpHnOg), i3] FV|EAL 33E 1HT
A 27) o] 22 M ione] AEHUT 1A 3EE 2
£ 3EE 13 FA18 FeHo &4 gAY 12E H3ln 3l

& JheAel AIA AAEgth a#d HNMR 2
BCNMR  spectrime ARES} A3, IFE 17 29
spectrum©] THEHE] AR AFE Holn 3lgE HAY

Ao, 3FE 12] -OCH,0-9] methylene proton signalo]
L2AFAAEE & 7 YT E FHIE 27 AFRY 7L
A& wEstHE o, 2 347 methoxylst HAE THe
o] AAEAE BFE 19 7£E #ug 'H'H-COSY ¥
HMBC & Ak, 2% methoxyl 719) AF)H 2L

OCH ;
5

B [e]
$aS

OH

2
4 3
OCH ;

3
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5 benzene & A= AN hydrofuran &7} Fol
=o] 3}9HE 2+ pinoresinol 2 A = itk

72 39 HNMR £4 23, o] 338 94 & 1§
2] 3 X134 benzene [§ 6.65 (1H, dd, J=2.0, 8.0 Hz, H-6),
6.72 (1H, d, J=8.0 Hz, H-5), 6.76 (1H, s, H-5"), 6.77 (1H,
d, J=1.5 Hz, H-6"), 6.80 (1H, d, J=2.0 Hz, H-2), 691 (IH,
d, J=1.5 Hz, H-2)]3} 2%2] benzene ol ATE methoxyl
7] I6 3.85 (3H, s, C-37), 6 3.82 (3H, s, C-3)] & = 9o 7}
2+ 3229 methylepe proton® sp’ methine proton® & T4
H 3=EA ARE L 29 AR 729 lignan 3EEY
7Rs A0l A AAEATE E 2 'H-NMR spectrum & 3}
TE 29 spectrum¥} H|AgH AF, AT FAG ATFE B
o} B3HE 29 79| methine proton signal (5 4.74)0] 4
Aol Al A [6 2.93 H-7y), 2.50 (H-7)]°1 AB
typed] signalo] MEA AEHAZIES ERIT + AUk ]
A2 HY 3FE 29 799 9°Y7} ether A3 hydrofuran
Sko] EE Fehe) #3FEQ lariciresinold 7}50] 78
AAE AT PC-NMR ol ME SEHE 39 7 (6 3373 9
$] (-CH,OH)2] carbon signals (8 60.5)¢] 3}3E 29 1A
ol "] Z+2t 52.5 ppm F 111 ppm# A2 shift® e
S B3I 4 USith * 3FE 39 HMBC spectrum Ao
A 2 T 9919 proton signalE3 159] 7} carbon
signal& 7toll= cross peak’} AZHAoU 799 99
(-CH,OH)¢] cartbon protonE3 59 4 ©AE e
cross peak7t AZE A goprh eln 33E 39 HR-MS
24 Az, M ion?| signalo] 33HE 29 2ART 2 FA1E
m/z 360.1567 (—06 mmu for C20H2405)i @%Q%E}‘ 0]%
zZ+2 717184 AHREZEE FIE 3L lariciresinol E T3
=k

#4824 1, 2, 32 lignan FEH| 24, lignane t}Fgk 2
EAWA 2 AAE F viBA] FHE EAE Fitsig
4, Faey, drtolsiEy T oohrd Ages 3
o2 BuHo] JrK12). 21EA lignane] A AZE
T pinoresinol (B4E2 2)2 piperitol (BAHEZ 1o AHF
A Z A coniferyl alcoholZK-E] AJAE) 1, lariciresinol (24
E3 3)2 pinoresinol (FAHEF 2)ZHH AP AR
a4 Juk13). FAEE 1L Aptosimum spinescens (14),
Paulownia tomentosa (15), Sesamum indicum FxH16) SoA]
29 v om, sl 9 gagAo] 44 o 84
EA 2= Rhathiolepis ovatao| X MZBAHEZAZ, Pandanus
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Figure 3. DPPH radical-scavenging activities of isolated
compounds from leaves of Catalpa ovata (-O-, a-Tocopherol; -A-,
piperitol (active compound 1); -Ill-, pinoresinol (active compound
2); -@-, lariciresinol (active compound 3)). Data are shown as the
meantS.D. (n=3).
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