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F1E W
% 18 Y18 (Dalbergia latifolia)¥t @ W %2

Dalbergia J& %, D. melanoxylon, D. nigra, D. latifolia 72 E#1 10 BE N A H
ELTHBEBERTWVWS ), ZD 95, D latifoliaty, HARTIXEEL RIINE
OMARFEMAORERERO—2THY, AV F, PYUREFEETHB, TO
DHIZTBREERVLEIFREACOBHIIBERAOMME S D). TOTLDBEED
ELIbbEEERRECMNI s, BHREE, BHMI, Z2HR2LECHAVWD
h T3 (1),

- — 75, D. latifolia ¥ DRSS EIIZX 1960 FER1POEBI2bhTEBY, ZhE T
xR A7 IR A K TH B latifolin (2-7), 4-methoxydalbergione (8-11), dalbergin
(2,3), obtusaquinol (U2)72 FDR LS DO BEENRHKE S L TV D,

T, EMEEVEOHBREE LR Z b TE Y, Findley & IX, D. latifolia
DRBD, BREHKHELE L TEMERBELXAEBI T I LEzHRELUI, TORE
WHE & LT, Schulz 52 X » T 3,4-dimethoxydalbergione, 4-methoxydalbergione
RERRE I TV D (14),

M omfE 2Tk, Syafii IZ X o T D. latifolia® a7 Vi T 58R
FLEEMHEIZ DWW T O#HES)SL, Goncalves b @ dalbergione FH O W< DD R &
TR A FPOHEBFEEOREUNL H D,

D. latifolia VL% @ Dalbergia J& {2 2> TlX, Rosado-Vallado B 2% D. glabra @
MLEDODAX ) — VKB OREGT KU EE (Staphylococcus aureus), I HH
(Bacillus subtilis)72 ElZxt T 5o EEEEZHRE L TV D 6),

F 7=, D. latifolia DM EAIZODWVWT, DHMEIGBIFESLTVWDLEELZLRTE
W, TOMSELT, KiEBH 4-methoxydalbergione Wi oBEEBEELTY
5 L BHELTWS M), D. latifolia L [FIJE ® D. congestiflora 5 b vestitol &

obtusaquinone ® “ & {k T & % neocandenatone % #HE L T\ D (17), MEIT,



neocandenatone ¥ & fk ® candenatone D HE b H B Z L N5 (I8), XA T TR/
A FZERPHBILESLTVEIbOEEZLATWVS,

ko X 512, D. latifolia lZ 2 W CTIEWHAECH GRS OBFREZ B LIZZ N
ETIRBIRDLATETEY, TORFEIXAF T IR/ A FTHY, X477

A/ 4 FiX D. latifolia 2 BF T2 THD EWVWR D,



T2 A TITHR/ A FNOWRE

AMIZ3Rx REEFREEMBEERLTEY, Thbicik, Y41k, FE
BT7I/8, 7~V v, Vo=v, VIFY, 73R4 FRRE, FEHER(CS)
B C3HEOMEOKES LEBMELZEALATR L LTV LLENEIVEDOH
BENEZHED D U9).

TR IARIE, Tx=)vruavEBKC6-C3-CoO)E L OLEMDRIFTH
v, BEEELLTFETLSIZLLZY, ZLT, 7984 F, AV T7I7FK)
AR, FFTFRIALF, 725958 ) —N, 752, A V753K, Fvh
VT VU REEHSEEND20), TR /A FEFLBAIXZKICbE T
BY, TH Fagus B, Acacia B2 E 7 TR I ANV, A VTR ) A4 FBE
F A, Macherium J&, Dalbergia RIZiZA Y 75K /A K, XA T7F3KR A4 KR
giivtmécw%

XA TITRIALARETIRIAR, A YVT7T5R )AL FICERTILEVOHE
BIRDLR, ThzagBEPLHARAOEELA R, £/, 4-Txz=rT 1<
VEEARERELL, CEOMBRLTWVWABOLHABRLTVEZLDICIHEHIND
(Figure 1.1)(20),

CEROMBBL TS b DX, Leguiminosae (¥ A #), Passifloraceae (h 7 A
7 #), Rubiaceae (7 7 X %), Guttiferae (= b ¥ U Y U #), Compositae (¥ 7 #)
BREZEERTVARZERNHEENRTVNSQ20), C BOBERLTWVD b DI,
AL TWD b DI TA R WA, Leguiminosae @ Dalbergia BiZ% <, flt
\Z Machaerium J&, Guttiferae @ Calophyllum B72 EM b #HE S TW 3 (20),

BB O XA 7 7K A4 FIZiE kuhlmannin (21), mesuol (22), R ERNH VY,
FNENOEMEEC O VT, MIEOBLA PV ALLOFF#E, HIV-1 O
HEELRERAFEINL TS BHBE O 7 IR /A FiZix dalbergione 3H 23

RERBEZOEIBITZERHFE IR TWVWAEU4, 23D, LML, 7R )4 F



RAVTIFTHR A FITHERTHEFIT WV,
Pt ksic, A 7R/ A4 FRRRILEME L TCEIBFEELRRSTHY,
D. latifolia 7R E DB EDOMRICHFEETIET T, tO0EYEELHABICET D

MRERITENTD 5,



8 3H AREmIX O HAY
IHhECRREFEERELPLGUTOLOIREABILTOMIEBNEED I,
% 2 ¥ TIX, D. latifolia® LDMIEY & BBEERSOIE  HEBEHEEZFAD

e,

% 3 ETIX, D. latifolia DM OEER S TCHLIHRBRBURAT7IRN A FO
latifolin DL EHBE L ZDOEYFHEHIZT >V THAND Z &,
BAETE, BB F A LVEYWOECMEOCEYEER L ZOERE R L NIZ

THZ L,

LT,
Ul L Z2HLNCT B2 LT, D latifolia DECB#EERZMHA LILZE

ARZHNICHFEZLRARAREZHLI>ELELDOTH S,



@ (b)

Figure 1.1. Chemical structures of neoflavonoids

Note : (a) closed type, (b) open type



% 2% D. latifolia O M H K5 © AW 1% ME

w1 WS

WY oPBEERT, FAEABFICBNT THEOE, TEMPH] LRB S
nNad, BHBHEEREZRTHEEISEVWEETLZOEAEIEIDO R, EHBH
ERERTHEIBEVEETHOZDOEDZ SIWALTIRYPREZ2EET L L &
hTwa,
WMAOHEERLEHBEOELBEILKRESKELTVIEELOND, #
ZWE, "HELIEIAX LM ZREBERBRIEILLOMESOELE, BEIELRL
Tyue7 VT 2BREEHEEIRI 22 LE2HELTWVWDE 29, £,
IFEHELIE, AXBERREEN TV D ferruginol DHEFH T T IEFEEL AR
m&Lﬁﬁ6%ﬁ&¢®€ﬁ§ﬂ%§f%étbdm%mmﬁﬁ%ﬁﬁmi%
REEEREZLTVWBD EHEL T3 (25,

M T 7 X 51Z, D. latifolia DEYPTEHEIZO>VWTOREFH G H 255, B
LROBNPLOERZLRHNEA+HTHLEEEXLLND,

Z ZC, D. latifolia D B CHEER LM T2 2D LM EHY & BEER S
DOPilE - MEFBEEZR N2 L L L,



B2 ERFIE
2.1 BB

A4 v RXYTE, B 5544, D latifolia KMPABEOLHIE2ER Lk,
2.2 LA HEHY O S L S BE
2.2.1 FEEHH

¥y#: U 7= D. latifolia ® 0% (1kg) Z W EBEMMHEHE X3 E) 2LV, ~
X, BB FN, AF 2 — A TIICERMHLE,
2.2.2 AWMIEMER S O EEE

~FY oY E, FEM E L T Silicagel (60N, BIE L) Z2HWVWET U D
Fhuvhsgrraw b7 I77 0 —kElL, RrvECTCHEHEIE 11 By EE,
Fr.4 »» b dalbergiphenol, Fr.5, 6 72> 5 4-methoxydalbergione, Fr.9, 10, 11 25
latifolin & Z 1L £ 1 BB L 7= (Figure 2.1), BFB = FAMHEBIC OV TH~FH
CHHB L RRICS VB FANT A s aw R T =L, ~F VL : B
BoF N CHEHSIYESES 2B, BE, I W/ Trru~x T 57 4
—WZHEL, ~F Y HRBR2F AL THEHIY SESZ B, Fr.2, Fr.3, Fr.2.4,
Fr.2.5 2> & latifolin %z BB L 7= (Figure 2.2), & H 12, 2 6 Ot ¥ 2 o BEEE -
R E I Zks Db F#EE % Figure 2.3 IZ77,
223 HRI/m<w b N7 74— kD ER

HEEL 7AW 1, 2, SKOVWTRHRZINEFRNORS T LICRERZERLE
%ﬁ%ﬁbto%@&#@&ﬁﬁbmfﬁmmmnwm%%#%%n%n@ﬁ
RO, GLCOERHZUTILRT,

EEHY G300 VR e~ S 57 (FIDFN), 7 A :NB-5 ¥ b5V
— B 7 A (0.25mmX30m), U T AEE : 180—280°C (4°C/min), H A OIRE :
280°C, MEHIZRIREE : 280C, ¥ ¥ YV 7 — 4 X : He

2.3 HEE Y O R E



RO THELA LT — 22 XMEOZTN L LEL, DM ~%F v HitHH o
DHBtENT-AEMEERSZRE L, BESW ALY bV (MS) I HAETF
IMS-SX 102 A BN fMEEENTFEZAY, ETEHRA A E ED 2o H
FLlm, BRBEILEE XY b (NMR) 21X HAEF INM-EX 400 Z v, 7
FFAFALYTF Y (TMS) ZNHEEL L TRIEL &,
R(+)-4-methoxydalbergione (4,8,11) ; MS, m/z (%) : 51 (5), 69 (24), 91 (15), 115
(45), 128 (18), 141 (31), 143 (31), 152 (15), 165 (29), 169 (24), 183 (10), 195
(10), 211 (23), 225 (22), 239 (30), 254 (M*, 100), 'H-NMR (400MHz, CDCls)
§ ppm : 3.80 (3H, s, -OCHa), 4;93 (1H, brd, C-H,, J=6.23), 5.00 (1H, ddd,
=CH; 1yans,» J=17.21, 1.22, 1.22), 5.27 (1H, ddd, =CH, .y, J=10.26, 1.19, 1.19),
5.91 (1H, s, C3-H), 6.10 (1H, ddd, C-Hy, J=17.21, 10.30, 6.70), 6.49 (1H,
d, C6-H, J=1.29), 7.18-7.33 (5H, m, B-ring), "’C-NMR (100MHz, CDCl;3) § ppm :
47.29 (C-H,), 56.53 (-OCH;), 108.16 (C3), 118.47 (=CH,), 127.47 (C4’), 128.84
(C2°, C6°), 129.04 (C3’, C5°), 131.86 (C6), 137.51 (C-Hx), 139.61 (C1°), 151.32
(C1), 158.78 (C4), 182.62 (C5), 186.54 (C2), [a]*'®p, 31.92° (C =0.25, CHCI;).
R(+)-dalbergiphenol (6) ; MS, m/z (%) : 51 (1), 69 (3), 77 (2), 91 (13), 105 (2),
115 (15), 128 (5), 134 (5), 139 (5), 141 (5), 152 (8), 161 (10), 165 (12), 167
(8), 177 (6), 179 (6), 195 (10), 209 (6), 223 (10), 227 (6), 239 (10), 253 (15),
255 (10), 270 (M*, 100), 'H-NMR (400MHz, CDCl;) § ppm: 3.71 (3H, s, 2-OCH3),
3.87 (3H, s, 4-OCH3), 4.93 (1H, ddd, =CHj ;pans, J=16.96, 1.13, 1.13), 5.10 (1H,
brd, C-H,, J=6.53), 5.20(1H, ddd, =CH, .5, J=10.07, 1.18, 1.18), 6.25 (1H,
ddd, C-Hyx, J=17.09, 10.22, 6.80), 6.50 (1H, s, C3-H), 6.73 (1H, s, C6-H),
7.14-7.27 (5H, m, B-ring), "C-NMR (100MHz, CDCls)§ ppm : 47.04 (C-Hy),
56.16 (2-OCHj;), 57.00 (4-OCHs), 97.45 (C3), 115.38 (C6), 115.93 (=CH,), 124.72

(C1), 126.00 (C4°), 128.14 (C2°, C6°) 128.58 (C3’, C5°), 139.43 (C5), 140.51 (C-Hx),



143.34 (C1°), 145.17 (C4), 150.60 (C2), [a]*'®p, 37.52° (C = 0.25, CHCI,).
R(-)-latifolin (2-7) ; MS, m/z (%) : 69 (5), 77 (6), 91 (5), 107 (12), 115 (12),
131 (25), 139 (25), 153 (29), 154 (100), 167 (28), 180 (26), 193 (5), 211 (12),
227 (8), 239 (7), 255 (85), 269 (15), 286 (M",100), 'H-NMR (400MHz, CDCl;)
8 ppm: 3.84 (3H, s, -OCH3), 3.86 (3H, s, -OCH;3), 5.04 (1H, ddd, =CHj 1rans>
J=16.55, 1.51, 1.51), 5.18 (1H, ddd, C-H,, J=5.86, 1.74, 1.74), 5.26 (1H,
ddd, =CH; .y, J=10.31, 1.40, 1.40), 6.32 (1H, ddd, C-Hx, J=17.09, 10.35,
5.95), 6.51 (1H, s, C3-H), 6.74 (1H, s, C6-H), 6.80-7.25 (4H, m, B-ring),
3C-NMR (100MHz, CDCl3) § ppm:40.11 (C-H,), 56.17 (2-OCH3), 57.19 (4-OCH3),
97.21 (C3), 115.33 (C6), 116.30, (C3°), 116.67 (=CH,), 120.61 (C5°), 122.74 (C1),
127.71 (C6’), 128.53 (C4°), 129.42 (C1°), 139.09 (C-Hy), 140.15 (C5), 145.60 (C4),
149.55 (C2), 153.79 (C2°), [a]*'®p, -27.12° (C = 0.5, MeOH).

2.4 iR
241 AT uTY

¥~ b v 7T U (Reticulitermes speratus Kolbe) 1%, 2006 4 6 H T L IR%E
M CHRELEZ, BBk, a7 %, HEREQ7C, BEiM), BE 70%RH)
DREZMHETHEL, ERICHL L,
242 BBRBR - EBREEAR
MRRIZEREZSBICL TITR o2 7(26-28), ¢ 40 mm > ¥ — L T &R F (L
S, EMESGRITEAREZVa TV ICHHBICHEIELIEETTRERL &=,
WERE % AM (thickness, 1.5mm; ¢, 8mm; Advantec, Tokyo, Japan) EE & 7=
D 3% (Ww) TRDEOSCERI®RE, TOH®, APRET VI —F—H, HZE
TTC—BEBRIVEBEEZRVE, VY- VECLPEOBZF &, RBAKTH—
wASEEEEEETNLELO Yy — LI BTV Z 10T D2V, ¥ — L

LOBOLCRABERAMEZES, 40K, ERETHEBELL, 4B EICE

10



o, BEEZ v PL, EFRA, FEHRE, HFREOERzIT o7, 14

k=1

B, RBRICES R ERARET VI —F —C—MEBRE, EEZ IV,

PeT VMBI AMEEORAIREZAEL 2,

1l

¥, O, RPERMOa o —AE 7507 L TEBL, kst
e Lz,
2.5 ERABR
2.5.1 HERE
%%uﬁ’aéqiﬁﬁ&’ﬁﬁ%%%%élz%i%%%?ﬁ%ﬁf‘ﬁ (NBRC) TH Bt &7z Trametes
versicolor (B 'V 5 # /) (NBRC : 30340), Fomitopusis palustris (& F 7 X5 & 4r)
(NBRC : 30339), Rhizopus oryzae (NBRC : 31005), Cladosporium cladosporioides
(NBRC : 6348)% il \ 7z,
252 WMBRGIE
ARBRIEREZSEBIZLTITR27E025,29. T P ICERSEERERE %
A ¥ D PGA(Potato glucose agar)¥f #1 & i b iC lem?H720 50uglcid k>
BAL, AZIEE(ry—V :090mm), BE IR = — O KINHE2ANE Smm
DANTR—F—THHKRE, FEHOPRICEELL, T EHLEFT, 25.5C
THEEL,EREIBMEISEEEOLEFT RN D T versicolor Tix 5 B, F. palustris
TIiX 14 B, R. oryzae Tik 36 W], C. cladospolioides TIX 20 B & L7z,
b= LELTTER OR300l Z2BALELOEZH O, BEHIC
THEAEEEREZHEL, avy b — L2 HRELLEAEAER, WERZEH

L,

11



B3 MEBIUOZBE
3 ~F Vv BEBR F VR H Y O R R

MH®E (%) % Table 2.1 2R T, ~F VY, BFB-FLHEHY, 2
) — VHHBIZZENFR 1.57, 9.00, 4.73 (%) L7220, A% T 15.30%IC=E L
BB &l LT BERED CE N L BFRRE N, Z 00T ERT
FALHEDEIELZ 2MEYED 58.82%% 5D T\,

ANFXY Y - HBRIFARMHDIIEELRRE  BEREEFEE L AMBEIHE IS
TARBEEMEZRLEOT, MERSOBRFTERB IR ok, ~IV HHBHO
HAZ v~ hJ 7 A (Figare 2.4) 2O HHBHOER & Z DO EHE (Table 2.2)
EROIZ, 8OOFELY— I B BBPB I, ZTDOKHNO® Figure 2.4 IZR I 5 E—
Z 1 (tg : 12.864 min), 2 (tg : 13.704 min), 8 (tg : 17.888 min) DA% % BB L
2o T B GC/MS, NMR D07 — ¥ i, WIFhhbrxA7IF R/ A F
® 4-methoxydalbergione (£ — 27 1), dalbergiphenol (£ — 2 2), latifolin (' — 7
8) LFE L& (Figure2.3,2.4), £k, TN o0 EHEITZTETNETh 2.63, 0.79,
4.50 (mg/dw) T3 Y (Table2.2), ~F U HHBEKRDOK 80 %IZEL TWiz,

Mx <, BB F Ao H A a~ 75 A (Figure2.5) & ok %
Table 2.3 IZ;R L 7=, BEE S 1172 4-methoxydalbergione, dalbergiphenol, latifolin
DERFEITZZTNEN 2.29, 0.68, 10.39 (mg/dw) TH D (Table 2.3), BEilig = F
N EE O 60 %ITEL TWi,

S, "XV HBRFALHEYWORLSHERK L Table2.4 2R L7, T
LOMBEYLDLIE 15 ORSPRD D, BHBfXh 7 4-methoxydalbergione,
dalbergiphenol, latifolin D EHFEMEI S HFR)XTZT L T 4.92 (15.66%), 1.47
(4.69%), 14.89'(47.39%) (mg/dw)L 20, ZTh b 3L IEFHEHHON 70%% 5 O
TWiz,

3.2 LMHETHYE T OEYTEE

12



D. latifolia DM L T DO EYFEHEICOVWTHRFT LE, SHbHBOY a7
U, KMEHHE (AEEMAE - BaEMAE), BIOIEHICHT2EDEER
B O #& B % Table 2.5 127”7,

BEBEEEERNWCHOWVWT, A&7 —LHHEY (6.67%) TIXIFLALZEAD L
NPl d, ~F o mitit, B F LY cCEVWEIEER (73.33%,
63.33%) R L, HICAFT U HHVWOBERRNENL>T-, Yur7 U oEAME
EEME (At AMEER) bRBEE BRI~ T U HEY (25.24%), BFfg
TF MY (43.75%) BB, B A~FF UMM S E o, BB, XX
J— VY (152.77%) TRESREDEIRD L,

AMEFRHEICST2REBEECLEFER)NE, BAEMNE (T versicolor), BAE
8 (F palustris) OREFEOL2EHEHNVTHRFT LE. WTHoMESD S KM EF
B LT 2040%DEREZRLE, AF /7 — VY (43.17%) X, ~F
P UMY (21.74%) PEEB = FARBEY (25.99%) LHE LT, AAEMSE
~DFEERE P oT, ~FH UHEHY (42.78%) BB - F A HEY (40.03%)
i, A% = /VHHY 2490%) LERTBAERBE~OBEEIE» o7, =
ODEoC, HAEMELBABFHEICH T oMHBMOBHEOERB T ST,

AR T HEMEEL, EROBVWE TH 2D R oryzae LERDEVETH 2
C. cladosporioides THRF L 722, MBI T HI3EHEETVWIThoMBEmIZbIFE
NERBRD LRI 2T,

3.3 HBE3 Ry o LEMIEE

Table 2.6 £ Figure 2.6 ICHER YO AMENEZ TR T, ERLOZBEE (&K
% %) 1, 4-methoxydalbergione (16.67%), dalbergiphenol (10.00%), latifolin
(80.00%) & 72 o7z, Latifolin BHE bEWEMEEZAE L, £/, BERE HICHER T
TG EHFETOLTN (16.67%) LHE_NTEINCEWEEZR L, BRME

WM (% AMIEE E) I, 4-methoxydalbergione (2.63%), dalbergiphenol

13



(23.43%), latifolin (0.00%) & 720, WFHIZ b ® b 4L, 4-methoxydalbergione
& latifolin R IZ & 2> o T2,

Z 0O X 5T, latifolin T&E - BEEEFHEOMFICBVWEERIH Y,
4-methoxydalbergione, dalbergiphenol IZ EICEBEHEEEHEEZH L, ﬁ%ﬁ 3 B4
DIEHERABBRR o TWVBZERTRBRINT,

HaEBHBEICS T 208 &% (HE% %)X, latifolin (40.95%) ,
4-methoxydalbergione (30.43%) 73/ <, dalbergiphenol (17.49%) %8 %f# iz K
Dolz, BAEBFHEICK T 2EEIL, AEBEME & IX X BAIZ dalbergiphenol
(46.24%) 753‘?%‘{, latifolin (28.61%), 4-methoxydalbergione (13.01%) I8 % &9
WK 2> o 72,

BE ;&E @ R. oryzae Z Xt F % ¥ 1 I& , dalbergiphenol (28.37%) ,
4-methoxydalbergione (13.29%) & 220, HBEMN 'l% mWIEEE R L
latifolin (0.00%) X IEF L A LR D LR o7, C. cladosporioides IZX 9 2
W& M X, 4-methoxydalbergione (7.18%) & latifolin (5.64%) T & < ,
dalbergiphenol (12.31%) Th T NIEHERINTZDHTH o =,

3.4 - D. latifolia 0¥ © 4 ¥ 7% 4

I E ClChIE MR o X BV E S ZE B C I Sandermann i X o CZ M E3IOD
EAR, FThbb, ¥/, AFARUE, Yol BMIBELES EBRARS
NTW330), BARENOHEAEELE/MO B X 31D, ~Y I =F*(32),
INT XY @BHRED & nimbolin A, scopoletin, loganin 72 & 2%, B # PEJA ZE
oty /) X@HREY T 735,30 EDPLYR=VENPEE S, HEER
BITZHRICbTEo2TWVWE, T biFo—TFTNV@AEI, 3H)T7T & b (32, 33))RED
MBEDEWESHRKDO S D26, ¥R =8 E 5 KHHE S35, 36)2E0
BEOCEVWLDOE THEEARBRDODLENL TS,

A E OB T, D. latifolia 03K TiX, ~% % v HHY, BB FALHEYIC
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i -BREEFERRAD O, ~F T UHHDPOHEBEESRE 3 KL O X
* 7 5 &K J A4 F (latifolin, 4-methoxydalbergione, dalbergiphenol) X, WT
bEMETHY, BMEOEWILE D FZiE - Eﬁﬂﬂ%?ﬁ’@b:%@f% LTWa & i
Wahd, RCHEEEBELOBERE RS &, - BAMEEEEORIIX,
latifolin > 4-methoxydalbergione > dalbergiphenol & 72 o7, D%V, X4 7
FTRUVEBEOBRDANV MIIC-OHEZ L OBENRE O E, KWT ARIZH
JUBKRELOBENRELS Y, R cBEREEFEEHCIALOBENEL L
TWah L s, ZOHEMITEIY £L< 091%%?&?{2112:, Bl 21X, BE&EA N b
A @ -OH £ O i % TH 1 iE 5-O-methyllatifolin % latifolin dimethyl ether, A B
¥ /v E o @ x T H i 4’-hydroxy-4-methoxydalbergione =
3,4-dimethoxydalbergione, 4,4’-dimethoxydalbergione 72 & T & L ICHEM R M2
BLELEZDND,

AMEFHBECHTI20RERDIE, BAEHEOYA it LTRAE, v/
¥, <7 Yo ferruginol (37, 38), cedrol (39), « -cadinol (40)72 FIZEMEN H
HEEINTWDB, AUV EYy, AF v XT3 b HVWEAA, BEAEOMEMHE
LTk, FavIrennF7ma—F=T7r—Xv v FEFEOMKLS R
& = (41), angolensin (U)X BV T XX DFEMN, B/ FT A dDIE(43)
XA A VX E50FBPEEEZFEVVEINLTVD, E/FOEBAFT AR T
NI = 4DT EBLH IR ER RS E®HE DI LN TN D,

AHBEBEUA DD CRICHT B HERSE, 2T, NEUAE, v
HXHEETERY 7F 2 — (45X isodiospyrin (46)72 2, A ¥, b J ¥ H
e CIX U v 7 A (47), ferruginol (25), a -cadinol (48)R2 ERME S h, LIz b
7> TWb,

D. latifolia M TiX, i E T FThoBEHICX T HHEHEORIIE, BEE
HHE T, A&/ — il > BEBRTF Ao > ~3 VU mlimeERy,
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BEBHE T, ~F YV bHY > BFBxFAHEY > 2%/ —LvHEY
LY, I EHH (R oryzae, C. cladosporioides) T, Hie=F ity > ~
XV UHEY - A AL o, TOXLSC, BABHE, BEE
FE, JvHEIZHG L TCHBEEEEZ R THBEYIRR22 Z LR R I N,

HEt3 o thZhoE I T 2EMEORS I, BAKHE TIX, latifolin
>  4-methoxydalbergione > dalbergiphenol & 72 ¥ , # & & < I1%,
dalbergiphenol > latifolin > 4-methoxydalbergione & 72 - 7=, & E ¥ (R
oryzae, C. czadosporioidesj Ti%, dalbergiphenol > 4-methoxydalbergione >
latifolin & 72 - 72,

WHLRSOME L OBEEH DL, BEEHECE, Y a7 U L EKC,
latifolin DX A7 R HED BEOIL FMIK-OHEZ b OBENED TH
LA, BEBEHESL Y CEICIE, dalbergiphenol ® X 5 IZ BE O 4 /L kAL IZ-OH
EE bR VHESENTHE EEXLR 5, -OH LR /o i 28 151 1c B
ELTwa e, a7V bARICSDHCHFEMARBRIEPILELZ IO N
% o
3.5 D. latifolia @ [ 18 B #

D. latifolia D FHBEHEICOWT, LHHEY & BEE 3 Ko O EWIEMOE»
LbBEET D,

DHMF O~ R FAMERIZII e T Y EBEREMNEIIC, A
7 —NHERTAARENEIL, ThZnBEERSSD O #H Y EIC I %ISR
BRAXOBFRERTED LN, £, PEEHICHL TR, LHMEDIXB#EER
EFboTWARNWE LRI B MICR o,

HEt 3o OBELEMBERICOVWTEET DL, XAT7T7RVBFHOBR
DA N FLIZ-OH %2 b D& O latifolin ITZRE - BRBEGEH L HGENHE

~OFEEMEE, BROFL MMIIC-OH £% b2 VKO dalbergiphenol i3
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EEHEFEHLBAENMERBRI I EH~OREEELZ, ARSI X  VEE%L
t > 4-methoxydalbergione ZEEEEHH LOAEIE~OREEELZ TN E
NRLE, 2%Y9, BREANV I O-OHEDOFEBIVCAROX ) VHEEOF

ZRIFELTWE,

T

TEDN{EME O RFFRMEICEY
DX 5, D. latifolia T MBS OZHRIELBIORATZ7IHR 24 Fo

MOBEDOENMICK > TEBICHTILHRREIERZELHL TS LR

=i,
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BAE N

D. latifolia CHMHEIHBHO Y~ b a7V, KMEFAE, /AT 245EWE
HEEBRE L,

LHO~FY v - BB FAVHHDIIEE LR BAMEEE L AMER
HICH T 52HEEERIRBDOON, FERLS THDL XA 7 TR/ A FO latifolin,
dalbergiphenol, 4-methoxydalbergione Z /& & L CHE - MEL L, £ D 3
R4y o Tk, & B3 latifolin AF L EL Lok, EAMEHIZBWVTYH,
latifolin X & W& % - BRMEEFHEM L I U T & & (Trametes versicolor)IZX 3 5
BOWHEFEMERE O 57, Dalbergiphenol i1 a7V ~0EAMHEREME, 4
F v X S & 4 (Fomitopusis palustris) , Rhizopus oryzae , Cladosporium
cladosporioides [+ 2 m WHEFEEIRB D b iz, 4-Methoxydalbergione i =
RIEEBE®R LAV I F ST OINBEBEEIRBRDONTZ, T b OMEL LK
THEBRANVIMIO-OHEDEFRBIVCAROX ) VIBEEOHFEENEWIE
REOKFREMCEELZREILTVE,

O X5, D latifolia ZLDHMHHRSOZHFALBLIOXRATZ7IR )4 FD
MOMEOELICL > TEBICHTLHIEHRRGBEIERNZELHL WD EHR
S,
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61

n -Hexane ext. (100.0 %)

Silica gel column / Benzene

Fr. 1 Fr.2 Fr.3 Fr. 4 Fr. 5 Fr.6 Fr.7 Fr. 8 Fr.9 Fr.

10 Fr. 11
v ’ \ 4
. . latifolin
dalberegiphenol 4-methoxydalbergione (34.48 %)

(4.64 %) (13.85 %)

Figure 2.1. Isolation scheme of n-hexane extract of D. latifolia heatwood.
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EtOAc ext. (100.0%)

Silica gel column / n-hexane - EtOAc

Fr. 1 Fr. 2 Fr.3%5000  Fr.4 Fr. 5
n-hexane - EtOAc

Fr.2.1 Fr.22 Fr.23  Fr.24% Fr.25"
(134%)  (14%)

* . Latifolin

Figure 2.2. Isolation scheme of EtOAc extract of D. latifolia heatwood.
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Peak 1 Peak 2 Peak 8

R(+)-4-methoxydalbergione R(+)-dalbergiphenol R(-)-latifolin

Figure 2.3. Chemical structures of bioactive substances from D. latifolia heartwood

Note : Peak No. see in Figure 4, Peak.1 : R(+)4-methoxydalbergione, Peak.2 : R(+)-dalbergiphenol,
Peak.8 : R(-)-latifolin
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Table 2.1. Yield (%) of extracts of D. latifolia heartwood.

The extracts Total
n-Hexane EtOAc MeOH
Yield" 1.57 9.00 4.73 15.30
Constitution ratio”  10.26 58.82 30.92 100.00

Note : 1) Yield (%) = weight of extract (g) / weight of heartwood (g)
2) Constitution ratio (%) = yield of extract (%) / yield of total (%) X 100
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Figure 2.4. Gas chromatogram of n-hexane extract from D. latifolia heartwood detected with FID.

Note : Numerals 1-8 refer to those shown in Table 2.2. and Figure 2.3.
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Table 2.2. Constituents in the n-hexane extracts from D. latifolia heartwood.

Peak No. (tg)" Total
1(12.864) 2 (13.704) 3 (14.058) 4 (14.720) 5 (15.573) 6 (15.744) 7(16.992) 8 (17.888)
Content® 2.63 0.79 0.23 0.65 0.18 0.27 0.77 4.50 10.03
Relative content® 26.23 7.88 2.32 6.48 1.84 2.71 7.68 44.88 100.00

Note : 1) The amount of compounds was determined by GLC analysis. The No.(Rt) shows GLC
peak No. and its retention time (see Figure 2.4). The peaks 1, 2 and 8 were identified as
4-methoxydalbergione, dalbergiphenol and latifolin, respectively.

2) Content : mg/dw
3) Relative content (%) = content of compound / content of total X 100
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Figure 2.5. Gas chromatogram of EtOAc extract from D. /atifolia heartwood

Note : Numerals 1-15 in the chromatogram profile correspond to the same numbers in Table 2.3.
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Table 2.3. Content of compounds isolated from EtOAc extract of D. latifolia heartwood

Peak No. (tz)" Total
1(12.960) 2 (13.802) 3 (14.165) 4 (14.869) 5 (i5.114) 6(15.680) 7(15.850) 8(16.586) 9(17.109) 10(18.112)11 (18.389) 12 (19.413) 13 (21.900) 14 (23.797) 15 (24.202)
Content” 2.29 0.68 0.29 4.00 0.13 0.47 0.19 0.50 0.94 10.39 0.22 0.24 0.14 0.32 0.60 21.40
Relative content” 10.72 3.19 1.33 18.68 0.61 218 0.89 235 441 48.56 1.01 1.13 0.65 1.50 279 100.00

Note : 1) The amount of compounds was determined by GLC analysis. The No.(Rt) shows GLC
peak No. and its retention time (see Figure 2.5). The peaks 1, 2 and 10 were identified as
4-methoxydalbergione, dalbergiphenol and latifolin, respectively.

2) Content : mg/dw : .
3) Relative content (%) = content of compound / content of total X 100
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Table 2.4. Total content of compounds from zn-hexane and EtOAc extracts.

Peak No. (tz) Total
1 3 3 1 5 6 7 3 9 10 11 12 3 14 15
H-Content” 2.63 0.79 0.23 0.65 0.18 0.27 0.77 4.50 10.03
E-Content” 2.29 0.68 0.29 4.00 0.13 0.47 0.19 0.50 0.94 1039 0.22 0.24 0.14 0.32 0.60 21.40
T-Content’ 492 147 0.52 4.65 0.13 0.65 0.46 0.50 1.71 14.89 0.22 0.24 0.14 0.32 0.60 3143
Relative content™ 15.66 4.69 1.65 14.79 0.41 2.07 147 1.60 545 47.39 0.69 0.77 0.44 1.02 1.90  100.00
Note : 1) H-Content refer to Table 2.2.

2) E-Content refer to Table 2.3.

3) T-Content (mg/dw) = H-Content (mg/dw) + E-Content (mg/dw)

4) Relative content (%) = T-Content of compound / content of total X 100
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Table 2.5. Bioactivity of extracts of D. latifolia heartwood.

The extracts Blank

n-Hexane EtOAc MeOH

Termite" mortality dead numbers (n=30) 22 19 2 0

mortality (%) 73.33 63.33 6.67 0.00

antifeedant mass loss of paper disc (mg) 1.02 1.77 6.19 3.94

mass loss (%) 3.19 553 1931 12.64

relative mass loss (%) 25.24 43.75 15277 100.00

Fungusz) white rot fungi growth in diameter (mm) 64.50 61.00 46.83 8242

(T. versicolor) growth rate (%) 78.26 74.01 56.83  100.00
inhibitation rate (%) 21.74 25.99 43.17

brown rot fungi growth in diameter (mm) 34.67 36.33 45.50 60.58

(F. palustris) growth rate (%) 57.22 59.97 75.10  100.00
inhibitation rate (%) 42.78 40.03 24,90

R. oryzae growth in diameter (mm) 84.00 79.00 84.00 84.00

growth rate (%) 100.00 94.05 100.00 100.00
inhibitation rate (%) 0.00 5.95 0.00

C. cladosporioides growth in diameter (mm) 32.50 30.17 32.33 32.50

growth rate (%) 100.00 92.82 99.49  100.00
inhibitation rate (%) 0.00 7.18 0.51

Note : 1) Test samples were treated with 3% (w/w) of paper disc weight (mg).
Mortality (%) = number of dead termites after 14 days of tests / number of initial termites of tests x 100, Mass loss (%) =
weight of paper disc after 14 days of tests (mg) / weight of initial paper disc of tests (mg) x 100, Relative mass loss (%) =
mass loss of each sample (%) / mass loss of blank (%) x 100
2) Test samples were treated and spread on the surface of PGA medium at 5.0 ¢ g/cm?
Growth rate (%) = mycelial growth in diameter of each sample (mm) / mycelial growth in diameter of blank (mm) x 100,
Inhibitation rate (%) = 100 - growth rate (%)
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Table 2.6. Bioactivity of compounds from n-hexane extract of D. latifolia heartwood.

The compounds” Blank
Md Dp La
Termite? mortality dead numbers (n=30) 5 3 24 0
mortality (%) 16.67 10.00 80.00 0.00
antifeedant mass loss of paper disc (mg) 0.10 0.17 0.00 3.94
mass loss (%) 0.33 2.96 0.00 12.64
relative mass loss (%) 2.63 23.43 0.00 100.00
Funguss) white rot fungi growth in diameter (mm) 57.33 68.00 48.67 82.42
(T versicolor) growth rate (%) 69.57 82.51 59.05 100.00
inhibitation rate (%) 30.43 17.49 40.95
brown rot fungi growth in diameter (mm) 50.17 31.00 41.17 57.67
(F. palustris) growth rate (%) 86.99 53.76 71.39  100.00
inhibitation rate (%) 13.01 46.24 28.61
R. oryzae growth in diameter (mm) 72.83 60.17 84.00 84.00
growth rate (%) 86.71 71.63 100.00 100.00
inhibitation rate (%) 13.29 28.37 0.00
C. cladosporioides  growth in diameter (mm) 30.17 28.50 30.67 . 32.50
growth rate (%) 92.82 87.69 94.36  100.00
inhibitation rate (%) 7.18 12.31 5.64

Note : 1) Md : 4-methoxydalbergione ; Dp : dalbergiphenol ; La : latifolin

2) Test samples were treated with 3% (w/w) of paper disc weight (mg).
Mortality (%) = number of dead termites after 14 days of tests / number of initial termites of tests x 100, Mass loss (%) = weight
of paper disc after 14 days of tests (mg) / weight of initial paper disc of tests (mg) x 100, Relative mass loss (%) = mass loss of
each sample (%) / mass loss of blank (%) x 100

3) Test samples were treated and spread on the surface of PGA medium at 5.0  g/cm?
Growth rate (%) = mycelial growth in diameter of each sample (mm) / mycelial growth in diameter of blank (mm) x 100,
Inhibitation rate (%) = 100 - growth rate (%)
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R(+)-4-methoxydalbergione R(+)-dalbergiphenol R(-)-latifolin

Bioactivityl) Compoundz)
Md Dp La
Termite Mor + + e
Mas + + ++
Fungus W-inh + + ++
B-inh + ++ +
R-inh + + -
C-inh - + -

Figure 2.6. Summary of bioactivity of the constituents D. latifolia heartwood.

Note : 1) Mor means the mortality rate of termites in Table 6. : 10.05+<30.0(%), 30.0$-++<50.0(%), 50.05+++<70.0(%), 70.0(%)<++++,
Mas means the mass loss of termites in Table 6. : 05++<0.1(mg), 0.15+<0.2(mg),
W-inh ,B-inh, R~inh and C-inh mean the inhibition rates of white-rot and brown-rot fungi, R. oryzae and C. cladosporioides
in Table 6. : 0.0<-<10.0(%), 10.05+<30.0(%), 30.05++<50.0(%)
2) Md : 4-methoxydaibergione, Dp : dalbergiphenol, La : latifolin



% 3 FE Latifolin & = OFE KD LW IE M

BIEH S

TR _RTZLHE, RF 77K /A4 FEIXRARMLEWE L TIHFERE LKL T
H Y, D. latifolialR EOREDOBARICHFEETHET T, TZ0EYEHEICHET S
BETENTH D, % 25T, D latifolia DH R HM 2 bABE x4 7 5 K
A4 FT& % 4-methoxydalbergione, dalbergiphenol, latifolin % BBt L Z L b @ 4
MIEE EBEMBEZ R T2 (49), - BHEEL = 3 k4 Tid, latifolin 1% 4 ¥ & £
BEbEL, ~"FV v HBxFAMEDITOERRLEDBZVWRFT T IR Y
A FbtEMTHLHZ EHRHEBAL T,
(LEBELLEMFBEEOBERICOWVWTIE, X% VHEOGUEE GO,
eremophilane @7 7 A4 M P X T URTEFEHRARLEOBRENHV (51), HELTE
HHEOEEERAERINL TS, L2LALAREXL, BmTbR X5, X
FT7ITR) A ROV TOIZOX) Ay,
%:ﬁ,Dhmmﬁbﬁmigﬁﬁf&émmmmwk%%ﬁ&%m&%%

PEIZOWTHRDZ &L LK,
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%28 EBRGE
2.1 latifolin 3% & fk o 7 &
2.1.1 latifolin 7 & F /v {k

¥ 2 ETHDLNKE latifolin (49)(50mg)Z E U P C2mDICTEN L, 6 ICEK
e C2mDaE M, AF -5 —C—BRBLE, RKEBEORGEEZHB - F U
Toifbl Lz,

2.1.2 latifolin X F L {k

KOH & p-tolylsulfonylmethylnitrosoamide & @ K Jx 2 & ¥ diazomethane &= —
NV E R L2, MBI % latifolin (50mg) (4NDICM X, KW TFTT—BRAF
MERIEESE, BER, BER2 VI A v 7u~ bl o7 4 — X VERLE,
2.1.3 latifolin A F L {L ¥ @ 45 &

BB OXAFAWiE, FBEM & LU T Silica gel (60N, B HR/LZE) 2 H Wi &
YA FNBTZhrsus T 7 40— L, ~FY v, BFB=F NV THEHIE
64 M 4 % & 7=, Fr.1-14 2 & latifolin dimethyl ether, Fr.15-31 » b
2’-0O-methyllatifolin, Fr.37-50 #» & 5-O-methyllatifolin, Fr.56-64 7 & latifolin
EEhENEBEL =,

2.2 latifolin 3% & & @ [F &

Latifolin & % O % #E KX GLC/MS, NMR, RHEER LD AT bv4oiric
L 7~ . GLC/MS IZ 1% SHIMADZU QP-5000 % i\, DB-1(30 mx0.32 mm i.d.; 0.25
pm film thickness; J&W Scientific, Folsom, CA, USAI Z 2 &5FERA LR, W5
X, H 7 AWEIX, 150°C T 1 Hok#HF LEZK, 5°C/min IR ¥, 320°C TS5
SRFFE LI, A V=78 —0DRERL230°C, 747 7% —ORER 250°C,
WEEE%@@WAWkL,%?UTHﬁZKEHﬂkmmmm%%wkom
& 2D NMR % #7i2 1% JEOL INM-EX400 (‘H 400 MHz / '>C 100 MHz) % A\, JE

3¢ FE 4y T 12 1% Horiba SEPA-300 % i\ 7. Latifolin C FE K O(LFHE L
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2’-O-methyllatifolin & 5-O-methyllatifolin ® NOE #f B 1% % v € 1 Figure 3.1,
3.2 TR LT,

R(-)-latifolin (1) (49)

MS, m/z (rel. int.) : 286 [M]" (47), 269 (4), 255 (25), 240 (3), 227 (3), 211 (4), 193
(2), 180 (9), 167 (12), 154 (100), 139 (16), 133 (13), 131 (13), 115 (10), 107 (12),
105 (6), 91 (7), 77 (13), 69 (15), 65 (7), 51 (8), 'H-NMR (400MHz, CDCl;) dppm :
3.84 (3H, s, -OCH3), 3.86 (3H, s, -OCH3), 5.04 (1H, ddd, =CHj /rans, J=16.55, 1.51,
1.51), 5.18 (1H, ddd, C-H,, J=5.86, 1.74, 1.74), 5.26 (1H, ddd, =CH, ¢, J=10.31,
1.40, 1.40), 6.32 (1H, ddd, C-Hyx, J=17.09, 10.35, 5.95), 6.51 (1H, s, C3-H), 6.74
(1H, s, C6-H), 6.80-7.25 (4H, m, B-ring), '*C-NMR (100MHz, CDCls) 8ppm : 40.11
(C-Hy), 56.17 (2-OCHj), 57.19 (4-OCH3), 97.21 (C3), 115.33 (C6), 116.30, (C3°),
116.67 (=CH3), 120.61 (C5°), 122.74 (C1), 127.71 (C6’), 128.53 (C4’), 129.42 (C1*),
139.09 (C-Hy), 140.15 (C5), 145.60 (C4), 149.55 (C2), 153.79 (C2%), [a]’"® b,
-27.12° (C = 0.5, MeOH).

2’-O-methyllatifolin (2)

MS, m/z (rel. int.) : 300 [M]" (100), 285 (8), 271 (16), 253 (8), 237 (7), 225 (8), 209
(8), 192 (19), 177 (16), 167 (25), 163 (24), 161 (22), 137 (38), 121 (42), 115 (41),
107 (17), 105 (17), 91 (64), 77 (37), 69 (51), 58 (42), 'H-NMR (400MHz, CDCl3)
Sppm : 3.65 (3H, s, -OCH3), 3.69 (3H, s, -OCH3), 3.80 (3H, s, -OCH3), 4.70 (1H, ddd,
=CHj (rans, J=17.08, 1.71, 1.71), 5.07 (1H, ddd, =CH, .;, J=10.18, 1.59, 1.59), 5.36
(1H, brd, C-H,, J=5.92), 6.13 (1H, ddd, C-Hx, J=17.20, 10.41, 5.54), 6.44 (1H, s,
C3-H), 6.60 (1H, s, C6-H), 6.77-7.13 (4H, m, B-ring), *C-NMR (100MHz, CDCls)
Sppm : 41.56 (C-Ha), 57.16 (-OCH3), 57.53 (-OCH3), 58.85 (-OCH3), 99.32 (C3),
111.52 (C1), 112.27 (C3”) 116.75 (C6), 116.93 (=CH,), 119.17 (C1°), 121.72 (C5°),

128.69 (C4’), 130.75 (C6°), 140.64 (C5), 141.64 (C-Hx), 146.36 (C4), 152.27 (C2),
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158.50 (C2°).

5-O-methyllatifolin (3)

MS, m/z (rel. int.) : 300 [M]" (27), 285 (1), 269 (11), 253 (2), 241 (2), 225 (3), 210
(2), 194 (5), 181 (12), 168 (100), 153 (32), 131 (14), 115 (8), 107 (13), 91 (9), 77
(15), 69 (19), 51 (8), 'H-NMR (400MHz, CDCl3) 8ppm : 3.74 (3H, s, -OCHj3), 3.84
(3H, s, -OCH3), 3.85 (3H, s, -OCH3), 5.01 (1H, ddd, =CH3 ;rans, J=17.33, 1.68, 1.68),
5.20 (1H, brd, C-H,, J=5.68), 5.27 (1H, ddd, =CH, ;, J=10.38, 1.65, 1.65), 6.32
(1H, ddd, C-Hy, J=17.21, 10.04, 5.17), 6.53 (1H, s, C3-H), 6.67 (1H, s, C6-H),
6.80-7.15 (4H, m, B-ring), '>*C-NMR (100MHz, CDCl;) dppm : 41.68 (C-Hy), 57.56
(-OCHj3), 58.00 (-OCHj3), 58.42 (-OCH3), 99.37 (C3), 114.64 (C6), 117.78 (C1),
118.19 (=CH;), 122.00 (C3°), 122.74 (C1°) 129.17 (C5°) 129.80 (C4’), 130.71 (C6”),
140.51 (C-Hx), 145.14 (C5), 149.92 (C2), 151.61 (C4), 155.27 (C2°).

latifolin dimethyl ether (4)

MS, m/z (rel. int.) : 314 [M]* (100), 299 (15), 283 (19), 267 (6), 253 (5), 241 (5),
225 (6), 207 (7), 191 (11), 181 (25), 175 (22), 165 (15), 151 (32), 145 (31), 131 (23),
121 (43), 115 (31), 107 (14), 105 (14), 91 (54), 77 (25), 69 (33), 55 (9).

latifolin diacetate (5)

MS, m/z (rel. int.) : 370 [M]" (15), 328 (100), 311 (1), 297 (5), 285 (47), 270 (11),
255 (81), 237 (4), 227 (6), 211 (6), 191 (5), 181 (9), 167 (21), 154 (34), 139 (10),
133 (12), 131 (22), 115 (11), 107 (11), 91 (9), 77 (11), 69 (21), 55 (7).

2.3 PR

231 #HRAIeT Y

EB2ED 241 0FRFIBCHE L, BT 20084 5 H L Lk,

2.3.2 FEABR - EEHEERAR

W2ED 242 0FERFEBICET -, RBRK T % O latifolin OEFERB L O
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HEHEERZ 100 LTERERIBREE, BREREEFEELE L,
2.4 LB A B
2.4.1 HRHE

E2ED251 DEBRFIEICEL K,
242 RBRFE

BE2ED252DFERFIHBICHEL &,
2.5 it FhE R AT

EEERBR OB REIL, SPSS 10.0(p <0.05, SPSS Inc.)Z AW THE M T
H B — LHEE 5B SH(ANOVA)YE L O Fisher least-significant difference (LSD)
#ﬁ"‘m"b:ct5§gﬁtt3&%:rszfxo7‘:o?&ﬂ%%ﬁ5ﬁ® LSDBE Tk ZEhZTh oRE D
BBEEEFLFR, T— 7 F A V(aresin)DIBICHBELEHBOLEZBZ RV, TOF
BEEZBRF L,

35



FI3H FRBIVEZE
3.1 latifolin & Z DO FEEDOH v T V EHE

Figure 3.3 |Z latifolin & % @ & 8 &k O W 1E % % 7~ 77, latifolin @ E 3E 2 (1.00)
W9 B K5 E R oM %t E 1%, 2°-O-methyllatifolin i% 1.75, 5-O-methyllatifolin
/¥ 1.13, latifolin dimethyl ether % 2.13, latifolin diacetate iX 2.00 & 72 o7,
B OEM X 2°-0O-methyllatifolin, latifolin dimethyl ether, latifolin diacetate 23
latifolin @ 2 5 & < 72 o 7= A%, 5-O-methyllatifolin 72 {7 1% latifolin & [6 U2 E
DEThH -7, ¥ AF IV E (latifolin dimethyl ether)& ¥ 7 & F /L FHE K
(latifolin diacetate)id 7 H BEUB2 O HIE RO REMAEIRD N, 2B,
R A B o latifolin @ MR T, 26.7%Th o7z,

& b2, Figure 3.4 1T latifolin C T OFEROHEANEBEBREZ RT., RBRE
¥ B @ latifolin OFER B G S ME R F)Z 1.00 & LAEFFHFEEOHE I EIX
2’-0O-methyllatifolin I£ 1.98, 5-O-methyllatifolin /& 3.25, latifolin dimethyl ether
I% 3.42, latifolin diacetate IX 2.89 & 72 o 7=, 721, latifolin, blank ® A K H &
#1%, 0.39mg, 7.67mg ThH o=, EEEIL latifolin DFZbAD R, RWT 2
fr 28 A F At & 17z 2°-O-methyllatifolin XD 7R << oz, P AFIFEK
(latifolin dimethyl ether)® ¥ 7 & 5 /L #% & {k (latifolin diacetate), 5 L 25 X F 1k
E 72 5-O-methyllatifolin i%, latifolin DN 3EOBEBREE LRV £ 0o T,

3.2 latifolin & & ® F E K O i @& 1% 1%

Figure 3.5 |2 latifolin T OFEROREFEEZ 72T, HABHEICXK T 5
BB TE M (PR & )%, latifolin % 79.1%, 2°-O-methyllatifolin X 16.5%),
5-0-methyllatifolin % 13.2%, latifolin dimethyl ether %;I 15.3%, latifolin diacetate
X 21.8% & 720, latifolin @ WEMEEZ R LR, WThOFEERGEEIHL

i T L., BE&EEMNEICX T 2 %%, latifolin ¥ 37.5%,

2’-0O-methyllatifolin X 18.3%, 5-O-methyllatifolin {X-0.5%, latifolin dimethyl ether
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i%-9.6%, latifolin diacetate IX 1.4% & 720, FEHEEMLIC L VEHITETFTLE, L
2> L, 2°-O-methyllatifolin ® 238 1/2 OFEEETICE £ - =,

J1 S D R. oryzae, C. cladosporioides \Z 5t 3 5 §& #1%, latifolin b % O FH &
TEHEWEMSE L 2o,

33 XA T IR/ A R EAYEMEOREEE

INET, ket zoFEEKOH T VEMEIZ DWW T, Stilbene @
isorhapontigenin X A F b h s &, RBBEEIEGEIRDIZILEZRE LTV D
(52)s & L T, deacetylgedunin, 17-hydroxyazadiradione, nimbandiol & & & @
FEFOBAMEFEHZEKRL, ThoOBEI-OHEZ LI L TEERE
KRB EEZRELTND(53), IHIC, 73R /A4 FRLEELLADO A =
v 7 Y (Coptotermes formosanus Shiraki)ic Xt T 2 ERHE EFEHEIC 2> W T,
Ohmura & 7% quercetin, taxifolin, naringetin @ & &M 13 -OH % 0 (i & ¥ ¥ £
TOHZEEMELTWD(54),

TOXHE, bkAEMITEECHMEIND-OHESL-OMe O H &, £ DL E,
BREPF e T IVERICEEZRIELTVWDI ESATWVWD,

FF, RBEIEMEE, SO A F AW TH D 5-O-methyllatifolin % &\ 72 5
EBRRAFNAERT B F AL Lo THEERN 2HFICEE> T, SALDRAF I
TREEIZIFEEALEEARRZVE, 2MARAFAIINDIET TCRVEEZ
L7, 7, latifolin ®f 2 fFOIEM.ZE R LT 2°-0-methyllatifolin, latifolin
dirﬁethyl ether, latifolin diacetate THBIE R OHE M AN F -V ICEZERNBE DL
7o (Figure 3.3), 2% Y, 2’-O-methyllatifolin D EERN —EFOH S THEML T
W< @oZxt LT, latifolin dimethyl ether <° latifolin diacetate @ F 4L iX 7 H H t§
NHAMICEMLU, %12 latifolin diacetate N E TH o 1=,

wic, BEREBXFERbLshD T 2 HFEUEEL ok, HiT,

2’-0-methyllatifolin & 5-O-methyllatifolin O EREEZ L5 & 221D X F 1k
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IO L SMAAFAMENS LEABEMM LA, ZOZLhb SO AT
ERBEBEEOEMIZIIED TH o 1=,

T, BEEFLEBRELOEREEZ2AZ 2L, 2B XA FAEN L
2’-0-methyllatifolin X, BEEEPNFE—CEHETHEMLTWE I b, BA
BSM Ao L CRERSMM UL LB SN, —F, 5 KBAFALS R
7= 5-O-methyllatifolin 1%, BREREIXZ 3 FU EEM T 223 BRI EM L 2,
D% Y, 5-O-methyllatifolin @ ¥ a7 V29 5 B8 & HE T %I
2’-O-methyllatifolin XKV ETLTWEk, 202 Lthb, ABRBD SO ATF L
W2 & o T latifolin D vw 7 VEEPIELLTWE EEZ DN, 2 21T,
latifolin ® BB D 2°fLD-OH X XV b ABRD S O-OH ENZBEESERM
EEEICEE LT LN S,

% L T, latifolin dimethyl ether % latifolin diacetate i%, ERE BN 3 fZ8m
TAHRECbbLLY, 7THHETEHEERNIEL, latifolin OFEERERF L s h
TWwWadeEbhsd, LML, 7 HAURE TEERESQBITEM LIEHEORB N
RO, ZTHETI, a7 IJOoR#ITH>NTIE, YeT VERNDOETLH
MBARMER A=Y VRV VIBERIKOB A AT ERBESH
TW 3 (55-57), ¥ Y, latifolin dimethyl ether % latifolin diacetate IX, * F )L
b7 EFrfbicoTc a7 VENCERBsIZER, BATFAMELZHRT
T F I LD latifolin TET A ETENTEFHEHEOREIBZ o T3 &
MR Ehb, 20 ik, #i2, latifolin diacetate T E Td o =,

—F, kAW OFEEOFEEMIC S\ T, Schultz & 2% stilbene & % @
FHEAN A A E (Coriolus versicolor) 18 & J& 5 & (Gloeophyllum trabeum,
Poria placenta)lZxf L, hydrophobicity E#HBE X H D Z & Z R H L TW 5 (58, 59),

oL, AR LERTYe T UEEERZKR, kaBoBEcdmah 3
BRELHAELREPAEEHRCOLEEZREL TV EINTWV DS,
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wIZ, BEEEIC W T, £9, BAAEMHE I, WIhoFEETHE

4

MERRKELSIETFTLE, 72, 506 22MNMOF/ AFL{EBICTbEEOER TR

=7

bonT, O Enhb, SALE 2MMOBWEFDO-OH ENFEHEICKRELSFELT
W R EhEE, b2, BARHEICHTLIHELEIT, 202X F LY
b SR AFALEND EHEEREIRDZZEND, BT, 560D-OH EXE
HiedFEE LTV LHB SR,

Latifolin & £ O FEE D EWIE I DWW T Figure 3.6 ICF &, EbHiT, *
DFERZHFTBICMIT L, Table3.1 IR L7, MBHTIC X o T latifolin & Z D FH
BEROAYFERICFERENRD BRI,

XA T TR A KTh D latifolin D EPIE ML, -OH EDfEICKE KF
LTWi, five 7 Vi BEE, BRIEEEE)ICIE, fFic 5 Lo-0H £
B, AMBRE@EACEAE, BAEHE)~ORBEEEICE, 5 Me 220
FO-OHEDR, AP 2EUERROLAERTH D LHBESTE,
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A NTE

D. latifolia CHM D EERK S THLI AR R A 7 T K /7 4 FO latifolin 2> H A
FAHEBIOTEFLVILETFTFERLTFARYRL, oDk FEHRBEEZOEMFEMIC
DWVWTFHRRT,

PURIE RIS DWW THE, FIBIEME T latifolin & AT S i3 XA Frfbash iz
5-O-methyllatifolin D EH T E L bR P> R, 2B XA FibkEnk
2’-O-methyllatifolin, 5, 2°fL2% A F v {k & 17z latifolin dimethyl ether, 5, 2’
LA T & F AL & N7z latifolin diacetate O IF X 2 2 WM L, 5462 D-0OH %
N A0 RIBIEMRICES LW, EAR &I, latifolin & X T 5-O-methyllatifolin,
latifolin dimethyl ether, latifolin diacetate I% 3 & Z -~ L, 2’-O-methyllatifolin X
2fEERLEREY SMO-OHEN LV EAEEFEE®RICES LWk, £,
latifolin dimethyl ether & latifolin diacetate D ER EBICHE MR A bbb B b
59, BBIEHEIRBREABEL»S TEEETCHEWVWEEZRL, TOoO®EMNT D L
PBEShEZ, Thid, ThooFEEN, YuT7 JEKATHTESELT D &
R S, EEMEIC W TIX, latifolin BAMBEHAEEG - BABHEHE)
Wt L TEWIEMREZ AR L TWRER, 2°-O-methyllatifolin, 5-O-methyllatifolin,
latifolin dimethyl ether, latifolin diacetate 72 &£ O T X T O FE L TIHIEHE LR O
b leol, LER-T, S L 2200 ®-OH £ 7 latifolin @ & W\ iE ¥ 12 B
5L Twi,

INLORBRPL, FUBBEEGEEE BRESEMEIICHLTE, ARDS
fLDO-OHEBEH L TRY, AMBHE~ORBEFESEICH L TIE, A, BERD 5

fre 2O FO-OHERIEFRHLTWD LE X b,
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1y

MeO

latifolin (1) : R, = OH, R, = OH
2’-O-methyllatifolin (2) : R, = OH, R, = OMe
5-O-methyllatifolin (3) : R; = OMe, R, = OH
latifolin dimethyl ether (4) : R, = OMe, R, = OMe
latifolin diacetate (5) : R; = OAc, R, = OAc

Figure 3.1. Chemical structures of latifolin and its derivatives
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2’-O-methyllatifolin (2) 5-O-methyllatifolin (3)

Figure 3.2. The NOESY correlations of 2’-O-methyllatifolin and 5-O-methyllatifolin
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Relative mortality®

0 1 P 3 -~ 5 6 7 8 9 10 11 12 13 14

Test period (days)

Figure 3.3. Termite mortality rate of latifolin and its derivatives
“Mortality rate (%) = number of dead termites after 14 days of the tests / number of initial termites of the tests X 100,
Relative Mortality = mortality rate of each sample (%) / mortality rate of latifolin (%) X 100
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Figure 3.4. Mass loss of latifolin and its derivatives
aMass loss (%) = weight of paper disc after 14 days of the tests (mg) / weight of initial paper disc of the tests (mg) X 100,
Relative mass loss = mass loss of each sample (%) / mass loss of latifolin (%) X 100
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white rot fungi
(T. versicolor)

brown rot fungi
(F. palustris)

C. cladosporioides

Figure 3.5. Antifungal activity of latifolin and its derivatives

aGrowth rate (%) = mycelial growth in diameter of each sample (mm) / mycelial growth in diameter of control (mm) X 100,

Inhibition rate (%) = 100 - growth rate (%)
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Mor : ++
Mas : ++
W-inh : +
B-inh : +

B-inh : ++ 5-methylation

+\1v‘[e‘

MeO.
Me

Me!
Mor : +
Mas : +++ Ac
W-inh : +
B-inh : -

+2Ac
5, 2’-acethylation

\4

Figure 3.6. Bioactivity of latifolin and its derivatives.
Mor means the relative mortality of termites in Fig. 3.3. : 0.5<+<1.5, 1.5<++<2.5,
Mas means the relative mass loss of termites in Fig. 3.4. : +<1.5, 1.5<++<2.5, 2.5<+++,
W-inh and B-inh mean the inhibition rates of white-rot and brown-rot fungi in Fig. 3.5. :
10.0<+<30.0(%), 30.0<++<50.0(%), 50.0<+++<70.0(%), 70.0(%)<++++
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Table 3.1. Statistical analysis of bioactivity of latifolin and its derivatives

Compounds®
1 2 3 4 5

Termite Mortality % mortality (mean + S.D.) 267+13.7A 46.7+13.7B 300+£89A 56.7+18.6B 533+52B

Mass loss mass loss of paper disc (mg+S.D.) 039+0.13A 0.82+0.14B 129+0.14C 127+£024C 1.13+0.08C
Fungus T versicolor 150+41A 60.0+13BC 623+25C 60.8+12C 562+54B

F. palustris growth in diameter (mm + S.D.) 325+£53A 425+17B 523+096C 57.0+£59C 513+235C

R. oryzae ns. n.s. n.s. ns. n.s.

C. cladosporioides 262+26A 300+0.89B 293+22B 287+052B

29.2+1.2B

Note : @The same letter are not significantly different ; LSD, p < 0.05., n.s. = not significant




HAE MRS LVHHDFOECHWEOEDTENE
B1EH S

INETAMOHMBREKICIE, LHRSPEETDIE N, ZLOBETL
MALICEWER IR FOT =/ — VRS DPRIBELE R, 2PN
CLEALTHESTOFEALEDCERLLILMARRLTVIEEXLA TV D
(60).

¥l , R X (Cryptomeria japonica D. Don)D MBI DWW CTIXFE LI R EIN T
BY, /Y T BT 2 ) — VK % (norlignan 38 ) @ sugiresinol,
hydroxysugiresinol, agatharesinol, sequilin-C RAiBEK & RV BRI D LD &
S TW3B(61-63), FDT, D.latifolia DM b E-MHEKRSBEKRT D
bDEEZXZOND,

E, BT~ X oI, D latifolia B W THLHMEDELTEZEHDO T

=)= VERFTHDIXAT IR/ A FOFEPHERB SN TEY, THLERMY
BIERTIZ BB LN D,

INET, LROLICHBOERLEEFEGG S TFLEDEOHERIZOVWTIX
Wb Tnan, EYEHELOBERICOLDVWTERHEEZAERLEILOLTELT,
COMBEHALNMCTIZEEEERTH D,

H2E, FIETEHMERL>OLEYEEELBRE L, latifolin REDXF 7 F
RIAFRFEREEZRTIEEZHALNILE, E2A08, ZThbikyFiLEW D
bR ENhEEELEXZONOIMEAEHRTIEAEL FLEM P EER = F VAT
BHHRICBENICZL FETDI L bHA SNz, Z0FS FILEHIZTOWTIE,
BMEBILTEDEEGH L TIERWV,

ZTIZT, BT B AEONTEEAYEOEDEERLE ZOHKRERDL

sz ezl ARi,
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F2H ERFIE
2.1 R

F2EDO21IDERFECEL 2,
22 EGCWHEOSHE

DB F A AR F L CHREME Lag, WETERERL I
Sy BE U 7 (Figure 4.1), = OB fE% 3 EH Y E L7, B 60 FEEIE GC/MS(H
M&HEITE 3ELREBE)T latifolin EHFA TRV LZHAL, 2hzE50Y
BE Lk,
23 EHEEAWMWEOLHNT

EAWEIX UV-Vis 581, Py(B % fi#)-GC/MS, GPC(/f;»%i@ﬁ n~ 777
AL TEOEREFNTE, TULENOOWMEHRLUTO®EY TH 5,

UV-Vis : il & ¥ &l EtOH, ¥ E ¥ & 200~800 nm, Py(E 45 fif)-GC/MS : #5y fif
HEEICEF 2V —-R A bV 2 B —(F—F T aFAHF—) JCI-22
(BARSGH TEYERHWE, Ao oOBE, A F VILIX Tetramethylammonium
hydroxide pentahydrate 25% MeOH & &* H\Wi, XA aHxK A N (F =2l — &
500 CYT S HELML, GC/MSIZHEALE, GC/MS S RB I O&KMt L
ZULTFTO®EY THDH,GLC/MS 21X SHIMADZU QP-5000 % A v, DB-1(30 mx0.32
mm i.d.; 0.25 um film thickness; J& W Scientific, Folsom, CA, USA)» T A % ff
Lize W &MEX, 77 MBEX, 500 C 1 oHEFLEZ®, 5°C/min H 1B & ¥,
320°C TS oG L, A P=2F—DREIIX 250°C, 74727 4—DIik
EE1X 250°C, MIEEE®RBEIX 50-450 & L, ¥x VY 7 —H RIZiX He(2.6 ml/min)
HRAW7, GPC: & 7 A : Waters, Ultrastyragel Plus LMW 100 A +500A , ¥ # :
1.0ml/min, B 848 : THF, # & : Polystyrene Shodex Standard SL-105, S-0.5, $-0.9,
S-1.3, $-1.9, MW EM K 254 nm, =& polystyrene DB b, ThboyFE

OB LBEHEFTERBRICD 527 B, % polystyrene IZ & 5 K & #
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(y=-0.250§x+6.8877, R?=0.9992)% {E % L /= (Figure 4.2),
2.4 PR
241 AT Y
F2EDO241 0OFERFBICE L, RIS IX 2008F 5 A & Lk,
242 FBERR - EREEEFEAR
B2BED242D0FERFHEICEL I,
2.5 HIERBR
2.5.1 HERE
W2ED2510ERGFEICE L,
2.5.2 HRBRFIE

FT2ED2520DFERFIEICHEEL 2,
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BIH WMRBILIUOEBE
3.1 HEEBEOMR

UV-Vis 08T Tk, ZEEYEITWHEERICHEMN R 560nm Z K KfE & L 400
~700nm {Z WL A3 A B A, latifolin ®° MeOH il O LI L MIC R R -
T\ 7= (Figure 4.3),

Py-GC/MS 43 #f Tk, FEWE OB LS MM PR D b /- (Figure 4.4), Z DO
A7 wma~< b Z 5 AHIZiE latifolin LR — D (rICE— 7 PRI, TOT AR
N7 MAO—KbHEER L, TOD, FEEYWHEIC latifolin OBEERNFET
5L WREE N (Figure 4.4), W HE O GPCHOWM T, BHOBRER»D
C EAYWEOGPCIIEVRBOLRE Pe‘akl L Peak 2 04y FBIX, T TN 1400,
700 43 T ®H B & H B L 7 (Figure 4.2, 4.5),

N ¥ T, Dalbergia J& ® EF A WMEIZ >\ TIX, D. condenatensis = D.
congestiflora 7> b candenatone, neocandenatone 72 £ ® ¥R dimer B E X T
WbH(17,18) LL, EYEHELOBRIZODVWTEHL NS TWRY,

D. latifolia @_%é%g@i, UV-Vis 4387 TIX AR EIK O 560nm {13 I fF #AY 72
BRI RED S s L, Py-GC/MS AH CHECHMEOMERD 1 5L L
T latifolin BFET HZ &, GPC O TIEXEFEAWHEIL 700 fFi¥T 3k & T 1400 {7
EONFESHERTZERENDL, Z 0OFGYHEIX latifolin E#E O 2 &L
LoEAKTHLD EHM ST,

3.2 EAWHEOEWIENE

EOMEICHTE T YV EAMBEREB LY CEICRT 5 EWIEEE H
~ 7z (Table 4.1), BEEWHE OKE - BEAMEEMEIT, £ 2 ECHBEELERKS &
AR THRBELEZES, BEREFSEE LR DO o 7,

¥, BEMEOREELE, DAEAELBEEAEOVTLOARER

X LT HIEEIRRO bR s o7, R oryzae & C. cladosporioides D\ F I

51



DHEEIHLTHEEIIRD DA RD ok,
BEAROREFESEIZOWTIHE, MASBBEF = BRAMBEHE IS T2TE
HERHESNTWBET THD B4,
ECMEOEWELED, UBFHEEGEBEEE BREAFEE BVWTLOE A
GEFRE, BABEE, R oryzae, C.cladosporioides)IZ %3 5 HLE IE M b KW
B2 RT e, EHECHTIHEIMERORFITEN ER RS,

EaYWEoOMKEEYEETHLN T A2 LI LY, latifolin 72 ¥ O x4
TR ) A RFRPERTHDEAEMTEEPRLS B R HERH I,
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BA® N

BBz F L OECHEOEMELL ZOMERE T,

T, EEVEOEREBALICT B, UV-Vis, Py-GC/MS, GPC &5 #
EB o, BEWEITEEE R L, UV-Vis 25 1 TTH SIH O 560nm H i
KHEBOR2BRINARD BNz, Py-GC/MS T Tk EOWEOBERD 1 o &
L T latifolin BB O 6N T2, E72,GPC O TIRBFEWEIX 700 i X U 1400
MHEOSFESHERLE, 2D &b, FEWHEIX latifolin B # 0 B
G THD LRSI,

WiZ, EMFEEICOVWTHEFLE, IR - HEEEOW T LKW Z & % B
BN LT, |

UEDZeht, EAMEOHEREEYEEZHRHFT T2 2 L12 LV, latifolin
REDXFT7IRIAFOERIE, ThoOAYEELZETSED EHA S H
7o
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EtOAc ext.

Partition extraction by EtOAc

*
Soluble fraction (84.2%) Insoluble fraction (15.8%)

* . colorant fraction

Figure 4.1. Isolation scheme of colorant
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e Peak 2
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elution volume (ml)

Figure 4.2. Calculation line from GPC of polystyrene

Note : Peak 1 and peak 2 are from GPC of colorant
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Figure 4.3. UV-Vis spectra of colorant from EtOAc ext.
Note : Solvent (EtOH), wave range 200~ 800 nm
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Figure 4.4. TMAH thermochemolysis-GC/MS trace of colorant from EtOAc ext. and latifolin.
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Figure 4.5. GPC of colorant
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Table 4.1. Bioactivity of colorant from EtOAc extract of D. latifolia heartwood.

colorant La Blank

Termite? mortality dead numbers (n=30) 5 21 4
mortality (%) 16.7 70.0 13.3

antifeedant mass loss of paper disc (mg) 3.7 0.0 4.9

mass loss (%) 13.0 0.0 17.3

relative mass loss (%) 75.2 0.1 100.0

Fungus” white rot fungi  growth in diameter (mm) 84.0 39.3 75.5
(T. versicolor) growth rate (%) 111.3 52.0 100.0
inhibitation rate (%) -11.3 48.0 0.0

brownrot fungi  growth in diameter (mm) 49.3 50.6 55.6

(F. palustris) growth rate (%) 88.7 91.0 100.0
inhibitation rate (%) 11.3 9.0 0.0

R. oryzae growth in diameter (mm) 84.0 80.7 84.0

growth rate (%) 100.0 96.0 100.0

inhibitation rate (%) 0.0 4.0 0.0

C. cladosporioides growth in diameter (mm) © 338 29.0 333

growth rate (%) 101.8 87.2 100.0

inhibitation rate (%) -1.8 12.8 0.0

Note : UTest samples were treated with 3% (w/w) of paper disc weight (mg).
DTest samples were treated and spread on surface of PGA medium in 5.0 ¢ g/cm?
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Dalbergia latifolia 1%, HARTIZRBE LI, $BO0FHEARTH D, W
HIZbERTVWE I EnbEaRARICAVWOR T WS, 7, D. latifolia ®
DMICIERARBE R AT 7 IR ) A FRLEOKEWNRESBPEET I LR ELN
TWd, LHL, TOoOEYERICETLIMAEZI G EVBZ b TRy, K
BF 1%, D. latifolia DM AITHBR S OHilE - IEEEIC DWW THEEZB I o 12
LbOTHD, BONTEREBLIOBEILUTO#EY TH S,

% 2FETIX, D. latifolia DM &L BEER S OB - iEFEEZ A=,
DM O~FY Y c FFR=FARMEBIC, EERRE  BEEEEEE L AMET
BT o2EEEHEZRVWEL, FERSTTHIBRERE XTS5 HR8 /4 FoD
latifolin, dalbergiphenol, 4-methoxydalbergione % IE#EAR 4y & L C HHE « F&E L
o £ D 3 B o T, A EIEL latifolin A& b & <, W T
4-methoxydalbergione, dalbergiphenol DIJE & 72 » 7=, £WIEME B W TIiX,
latifolin I\ 3% 1% - BAMEFEM & VU T ¥ 7 (Trametes versicolor)IZX ¥ 5%
EOVWHBEE Y2 MR Lz, Dalbergiphenol Tk a7 U ~0EEMEEEME,
* v X Z X Jr (Fomitopusis palustris) , Rhizopus' oryzae , Cladosporium
cladosporioides WX T 2 B WH B HE M % MR L 7=, 4-Methoxydalbergione X 1% &
HEEELE IV I Z TR TOHEREZHRAB L, ThoOoBEL BT S
EBRANVIMIO-OHEDHFEBITAROX ) VBEOFEERINEYIF MR
DERMICEBLZRIFLTWE, 20X 52, D. latifolia DM H RS © £
BIELBIORA 75 R A FORESBEOENRIC L o TEY I T B ZERE
HMEREZEARAH LTS EHER L&,

#® 3 ETCIX, D. latifolia DM OFEFERSTHY, EVEYMEEERL
latifolin B LR Z DA F N - T FAAAFTEEZHABL, Zhbo{bE#HE

EEMFEHEOBEBRIC OV TR AL, FUBEEIC SV TIX, HFEEMEIT latifolin
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EHEARTSAL B A F NV & iz 5-0-methyllatifolin D IEHEIZE b & 225 » 72 23,
2PML B A F b S iz 2°-O-methyllatifolin, 5, 2°fZ 2 X F L {k & #v 7= latifolin
mewmma,a2%iﬁ7ﬁﬁw4témk1mmmanaMe@%Mmim%m%
mui, SAEDO-OHER XV REFEEICESLS LWz, R &I, latifolin & kb~
T 5-O-methyllatifolin, latifolin dimethyl ether, latifolin diacetate I% 3 £ % 7% L,
2’-O-methyllatifolin X 2 ff &R L7z, WV SHO-OHER LV EAMEER M
B S5 L TWik, %7, latifolin dimethyl ether & latifolin diacetate ® & & & |
EMMAZonsICbEbobd, RIBEETIIABRBEE"D 7TEEE TR WEZ
%L,%@%%M#é:kﬁ@%bko:nm,;ﬂ%@ﬁ B, vaury
FERNTHOEEET D LHRM S, UEEMSEIC DWW TIX, latifolin X AR E
FHEHMEG BEBEME)IC L TCEWEEE2RL TWER, 2°-0-methyllatifolin,
5-O-methyllatifolin, latifolin dimethyl ether, latifolin diacetate 72 & ® F T D
FHAETEIFEEPIRBObN RS Rok, LBl »>T, 5 ik 22f£D-0H £
latifolin D HWHEHICEE L TV, THLOOBEMDL, RIBEECEIBEE -
BEAHEEBEMICHLTIE, ABDOSMNO-OHEREALTEY, KMEHRE ~
DEREBEBEEIC LTIE, A, BRO SHLE 22OMEFO-OHEREALTWVS
EEzx T,

FBAETHE, BFBRcFLriHWoFaBEOEYEELZOEREFT T,
EAYMEITEEEEL,UV-Vis 54 T AR EIR O 560nm {3 12 R #A 72 % I
P— 27 BB BN, Py-GC/MS HMTHECYWEOBERMD 1 2 LT
latifolin PR O b/, £/, GPCHONM TIHEFEELHE L 700 B & O 1400 £
HIEHFESHERLEZ, b0l &b, ¥$AZRTHEAYWEIL latifolin
MEOEAGBTHD EHMENL, EMEEICO VT, K - HEBEEO W
THBBENWZIER TSI, EEMEOMERE EWEMEN DL, latifolin 2R & D

XX TIRIAFOEGE, TLo0EYEEEZET I LRI,
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UEoZ &b, D latifolia DM OEMEMWEL, FBRBEEX AT 7R 74 KD
M, latifolin R EEREEZH > TR, MOXRXA T IR/ A4 ik, ZOHE
ARSI L TCELHERBGEMEAZELABHLTWD ZEPHLNE RS T,
T, ARBEXATTZ7IR /A FOEBELEDBEEOMBEIC O W TH LM

RE/BDZENTE I,
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Summary

Dalbergia latifolia is one of the important tropical woods, and well known
for beautiful purple color in heartwood. The wood is superior in durability,
consequently it is utilized in various products. It was reported that the heartwood of
D. latifolia contain typical components of open type neoflavonoids. The
bioactivities of the neoflavonoids have been investigated to a lesser extent.

In the second chapter, the heartwood of D. latifolia was extracted succesively
with n-hexane, EtOAc and MeOH solvent. The extracts were then examined for the
bioactivity against termites and various fungi, including non-wood decay fungi. The
quantity and quality of bioactive components of the extracts were also examined.
The m-hexane extract was proved to be the most active fraction against termites
(mortality and antifeedant) and wood decay fungi. As the méin compounds of the
‘extract, latifolin, dalbergiphenol and 4-methoxydalbergione were isolated and
identified as the bioactive components, and they all belonged to the neoflavonoids.
Of the three isolated compounds, the relative content level of latifolin was the
highést, followed by 4-methoxydalbergione, and dalbergiphenol, respectively. With
regard to  bioactivity, latifolin showed relatively high termiticidal,
termite-antifeedant and antifungal activity against Kawaratake (Trametes
versicolor). Dalbergiphenol exhibited moderate termite-antifeedant activity and
relatively high antifungal activity against Oouzuratake (Fomitopusis palustris),
Rhizopus oryzae and Cladosporium cladosporioides. 4-Methoxydalbergione showed
moderately termite-antifeedant activity and antifungal activity against Kawaratake.
By comparing the structure of these compounds, the specific performance in

bioactivity corresponded to the existence of hydroxyl in the ortho position in B ring
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and to the quinonoid structure in A ring. Thus, it was suggested that the major
defensive actions against various organisms in D. latifolia was partly due to
variation of the heartwood extracts and the changing partial structure of
neoflavonoids.

In the third chapter, latifolin showed the highest content level in n-hexane
and EtOAc extraqts, and exhibited high anti-termite and anti-fungal activity levels.
Latifolin and its derivatives, which were methylated and acetylated, were
investigated with the aim of confirming the correlation between bioactivity
(anti-termite and anti-fungal activity) and chemical structure. In assessing the
anti-termite activity of latifolin and its derivatives, termite mortality in response to
the derivatives 2°-O-methyllatifolin, latifolin dimethyl ether and latifolin diacetate
increased two-fold compared with latifolin, mortality rate from 5-O-methyllatifolin
was not different from latifolin. It was observed that the terinite mortality were
correlated to the hydroxyl group at C-5 of the A-ring than to the hydroxyl group at
C-2’ of the B-ring. Termite mass loss, due to termite exposure, in response to
S-O-methyllatifolin, laﬁfolin dimethyl ether and latifolin diacetate was three-times
greater than latifolin, and the mass loss from 2’-O-methyllatifolin was twice as great
as latifolin. Furthermore, the mass loss were correlated to the hydroxyl group at C-5
of the A-ring than to the hydroxyl group at C-2’ of the B-ring. The mortality rate
from latifolin dimethyl ether and latifolin diacetate was low until 7 days after initial
exposure, and then increased sharply until the end of observation. In assessing the
anti-fungal activity of these compounds, latifolin showed high activity level,
however the derivatives, 2’-O-methyllatifolin, 5-O-methyllatifolin, latifolin
dimethyl ether and latifolin diacetate, exhibited lower levels than that of latifolin. It

was also found that anti-fungal activity against white-rot and brown-rot fungi were
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correlated to both C-5 and C-2° hydroxyl groups in the A and B-rings. Our findings
indicate that the hydroxyl group at C-5 of the A-ring provides anti-termite activities
(mortality and mass loss). In addition, both C-5 and C-2’ hydroxyl groups in the A
and B-rings have anti-fungal activity against white-rot and brown-rot fungi. In
conclusion, the bioactivity of latifolin depends on the position of hydroxyl groups.

In the fourth chapter, it was investigated for compositions and their
bioactivities of the colorant fraction, purple pigment, from EtOAc extract. UV-Vis
spectra of colorant ffaction showed a maximum’ absorption at 560 nm. Chromatogram
and MS spectrum obtained from Py-GC/MS analysis of colorant fraction indicated
that the fraction was contained latifolin as one of the constituents. It was suggested
from GPC analysis that the molecular weight distribution of colorant fraction had
range from 700 to 1400. From above results, the purple colorant fraction contained
polymerized latifolin and its related compounds. In bioactivities, the anti-termite
and anti-fungal activity of colorant fraction exhibited low activity levels in response
to those of latifolin. In relating quality and bioactivity of colorant fraction, it was
assumed that the polymerization of latifolin and other neoflavonoids caused the
decline of bioactivities.

As conclusions, in assessing the bioactivity of D. latifolia heartwood,
considerable defensive actions against various organisms were performed by open
type neoflavonoids which was represented by latifolin. Thus, remarkable knowledge
about the correlation between bioactivity and chemical structure of open type

neoflavonoids were obtained by these studies.
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