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X7 787 4 ¥ taxifolin WEFS EE %2 S, X5 katsuranin, quercetin, kaempferol
DBHRCHFELTE Y, TOBBATOERFEOSANL, DTHOBEROUH A CREIC T
mTBEALRLTN3D, ChbRTOEBATCOEERELMLE DB, HIZBEOLD
BBLIATHBN, KT BH IR TN,

BEC MO 7 v 2 — A filifgrh, = — 7 ARBERCOWT, &, EENEENREBLRT
WBMR, AHOT A2 - AR O= - FARNBRCEEINDSRSH, LHOLThEED X
S5TeBEE T, FlOMbictt o T, Wk bk BALEZT A%, KW ICEKD RS
METH %S,

ZORMMND, HHMICHI RS, AMOT A2 — A — FATBER SRR
BT oTc, ZOKR, 3BO75K /74 F, ROABEDO 7 2 =1 T r v BlhE B,

FREERITROICHICY, RBHRBICHN LHET LYW - fodbigl K5 a2 i B B ko
BN CRERSBBEERTHRETH 5,

2. ® B

il (mop.) OREIMAYEMAWER CHIEL, BEXL T\, %4 (UV) BRI
A7 b it Hitachi spectrophotometer 124 = X h 95% =% 7/ — A B, ROT7TA D VE
¥, FXHBECELSBEOFEET CHEL, KA (IR) BUL A 27 b AL Hitachi grating
infrared spectrophotometer 215 %\ KBr $£#/& UCHIE Lz, EERIEE (NMR) &=
7+ Ak, NIEE#E L L C tetramethylsilane (TMS) # A\, Hitachi high resolution NMR
spectrophotometer R-22 K 0¥ JEOL PS-100 high resolution NMR spectrometer & L b Jl%E
L, BE (MS) 27 a3 Hitachi K-53 GC-RMS-4 F ¢ JEOL JMS-D 300 % F\CHlE
Lic, @7 wn—~1t 757 4 —(TLO) vV # 71 (Kieselgel GFy, 60) TIER L, HWIB
PG D-1 (b= v FP=F 1 ¥E=5:4:1) T, REHE LT, HALE 8 FeCl,
ST VAN T > =ABEDSA, YFuaFs v el I FDBQ, 2,4~ =ty =1tk
FZ v 2, 4-DNHP, 50% H,SO,, BOENMRE T v IREH LI, #547u~ 757 4 —
DOEFEIT > Y » ¥ 1 (Wakogel C-200) 35 X 0¥ Sephadex LH-20 %\ CiTi - Tz, FHL
TLC BIV AT a27u< 757 4 —RIIKROEFES VI, CHCl: MeOH=25:1 (D-2);
benzene: AcOEt=10:1 (D-3-1), 8:1 (D-3-2), 5:1 (D-3-3), 2:1 (D-3-4) ; benzene : acetone
=15:1(D-4); CHCl;: MeOH=90:1(D-5); n-hexane : acetone=2:1(D-6); n-hexane :
AcOEt=2:3 (D-7).

2-1 RMERUSR

HEEAKR T (Bthe 47 4, WRER 21 cm, B5 20.7m) RO (8 47 58, BWRER 25 cm,
PR 19.5 m) (33bdE RSSO HEE R TE «, BRS04, 52 I REE LI DTH B,
WIThI DM OZ%E ~ » FERCHEALL, Willey mill THFEL, 2mm A7 ) — V& EEL
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bR E L,

) ) Wood meal
ABH T (25 kg) AR R HIE I, P—Mﬂm
A2 —nwE, T2EBRSRcHBEL MeOH Extracts

ZhE3EEE VR L, & LBk
EBELSHEPEETCEHE L, BohicH

n-Hexane soluble «—
¥ 504¢g; 21%) 13 Fig. 1 ©rR$X fraction
51l Uie, 388 I1 (7.1 kg) i3ih s
e -

BELAROBREY L, Bbhichiiy  (266) ~—Ethyl acetate

(91.2g; 1.4%) 1z Fig. 1 wfewm3lL Ethyl acetate -~
soluble fraction

<«—n-Hexane

«—Diethyl ether

te 7z — AT = — 7 AFBE (51) ~«—Methyl ethyl ketone
¥, WK L 266% T
= R %Th Methyl ethyl ketone-~—
1z, soluble fraction
(55)
22 ¥E 1I~VII o8
R X DA -7 AT Residue

DEgE VIV AFALH T A (BTXT73cm)

: Percentage to
“C benzene-AcOEt 2O ¥ S HA, H 0 Mee(;:lire“xtgracts
wACOEt D&l &R EDIALEBEH LI, Fig. 1. Separation scheme of extracts from

sapwood of Larix leptolepis GORD.

BT 30 mé T4 R L TLC THR#E
Lic#t®, No.98~104 (D-3-1), No. 320~380 K * No. 381~500 (D-3-2), No. 731~1455 (D~
33y D475 7 a vEli,

KRR I b D= —F LTS 10 g % Sephadex LH-20 7 5 4 (4.5x104 cm) THH
BEELTT 2t vERAWI AL BE T o1, BHHEIXOMEFO8 757 a VSR
L TLC c#k LA s No. 26~55, No. 56~65, No.66~78 R No.79~85 D4 757 ¥ a
VAL, ThE2@EEL, £777 v vERLAEL

2-2-1 BROISK/ A4 BRI IL IIT)

WELIRB L =—FATERO YY) 2 74N 5 55504 No. 731~1455 #45, Bi%
HEL, #K X0 EEHYEVELTERSHAR L LTEL (104 mg), m.p.234~236°C, TLC
(D-1); Rf0.38, FeCl;: R4k s, DSA: . UV 2ES% nm (log ¢): 290 (4.68), 337 (sh),
AESOH-NsOAcnm ;290 (sh), 330. IR vEB: cm™': 3400, 1640, 1600, 1525, 1280, 1165, 1080, 1020,
1000, 860, 825. MS (m/e): 304 (M*), 286, 275, 258, 166, 153 (base ion), 152, 150, 126, 123.
NMR (60 MHz, 65522+°%): 4.55 (1H, d, J=12Hz), 5.00 (1H, d, J=12Hz), 5.92 (2H, m), 6.85(2H,
s), 7.08 (LH, m).

BWEILIZFE LY S5 2 X 55 5% No.320~380 24, BEYEELTELRICHEGER
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2EKPOE/SET R, BARE L LTHE L 28 mg), m.p.225~227°C. TLC (D-1); Rf
0.43, FeCl,: R, DSA: . UV 2BQH ny (log ¢): 292 (3.90), 332 (sh), AE{QH-N=OAe np.
285 (sh), 329. IR »EBL cm~!: 3400, 1640, 1600, 1520, 1280, 1165, 1080, 1020, 1000, 830, 805.
MS (m/e): 288 (M*), 270, 259, 242, 165, 153 (base ion), 149, 136, 134, 126, 107. NMR (60 MHz,
apon%) : 4.60 1H,d, J=12Hz), 502 (1H,d,J=12Hz), 595 (2H, m), 688 2H,d, J=9 Hz),
7.32 (2H, d, J=9 Hz).

WE L 3RAR I o=~ 5 AT B D Sephadex LH-20 » 5 A1 X 5474 No. 66~78
Iv@Bohi, CopBY Llg) 2 ) H ¥ A h 54 (27%54cm) & AL benzene : AcOEt
(=7:1~1:2) RWEEEBE L, 300ml Fo8m| LI, B TLC (D-1) THREL, RFfE
DOSAEELAK Yy bEBL I 57V 2 v (F)DOD 300mb) OEEELYEELTEHY Y
B2mg) #BIEY U # 5 A H 5 4 (11x20cm, D-4) v, B8 LA, BHEEIL10ml Fou
®, EEEARy bR No.14~20 % F L, BFEAEEL, BOhHKERY 95% EtOH
POBEEHETRVEGAEIRAEE LTHE 8mg), mp. 249~250°C. TLC (D-1); Rf0.54.
FeCl;: B53ea, DSA: #fa. UV E0¥ nm (log ¢): 290 (4.30), 334 (sh), AEIQH-NaOAc iy (log ¢):
284 (sh), 328 (4.32), 25QH-NaOMe nm (log ¢): 246 (4.32), 324 (4.39), AEWQH-AICL nm (loge): 301
(4.18). IR »XBT cm~': 3300, 1640, 1605, 1520, 1315, 1260, 1180, 1160, 1085, 1015, 890, 830.
MS (m/e): 272 (M*), 179, 166, 153 (base ion), 120, 107.

222 W R IV

ABI D= —FARBEWD >V H 7 A K 5 25514 No. 98~104 245, Hitr L1,
IR I VNCE - BEAMRYE LTHE L 14mg), TLC (D-1); Rf0.62. dinitro-
phenylhydrazine : ¥, phloroglucinol-HCl: 7#%@. UV 2B nm: 342, ZEPQQ{%NEOH nm:
421. MS (m/e): 178 (M*). NMR (60 MHz, 6§5S%): 3.92 (3H, s), 6.52 (1H, dd, J=8, 16Hz),
6.9~7.2 (3H, m), 7.38 (1H, d, J=16 Hz), 9.62 (1H, d, J=8 Ha).

2-2-3 IHDOUTFUE RV, VL, VII)

WEVIRABI D= —FATERDOY ) H ¥ A% 5 545514 No. 381~500 75 18 724478
Y% preparative TLC (D-2) T Rf 2% 047 D 4% 95% EtOH THEH L, o BBFE L
LT#H 7 4l mg), TLC (D-1): Rf0.49. DSA: ## -, DBQ: Ffa. UV AROEnm (log ¢):
232 (4.06), 281 (3.64). MS (m/e): 358 (M*), 327, 205, 163, 152, 151 (base ion), 137, 131. #'H
V 21 mg #HEBEREENT £ F A {LL, MeOH hbLBEMERETRL, EESREE LTI19mg
DY 7 X7 — kB, mp.164~165°C. NMR (60 MHz, 6§55%): 2.30 (6H, s), 3.09 (2H, m),
3.84 (6H, s), 3.90~4.40 (4H, m), 4.80 2H, d, J=4 Hz), 6.97 (6H, m).

WE VIIEAK I 0= — 5 LA O Sephadex LH-20 % 5 4 ® No. 26~55 BH#Xy
Bohic, ZOBEHE (ca.- 8g) >V ¥ A% 5 4 (B7x57 cm, D-3-4) T 300 mé + o
L, 07357 avieighlLic, TLC (D-1) C RfEMNOITCEELAK y b2 ET 7 5 2
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v a2 v No.5360mg) &>V A #FAHTas(1.2%x42cm, D-5) #HWBHLL, HHKIL15ms
FoORRL, ERBAKEy FEEL 75 7Y a v No.12~25 %%, ERFEEOH» 5 4 (D-6) T
Br/rn<b 73574 —%fTlhot, BHELZ10ml TO5RL, No.16~23 75 7~ 3 v ¥
YHFEAH T A Q1x20cm, D-7) CERL, 7e <t 75 7HCE—DEBERKE LT 62mg
B7-, TLC (D-1): Rf0.37. DSA: #h -, DBQ: Ff. UV ST nm (log ¢): 230 (4.31),
281 (3.99), AESQB-IN*0H nm (log ¢): 232 (4.26), 250 (4.26), 287 (3.98), 297 (sh). IR vEB: cm™!:
3400, 1600, 1510, 1465, 1380, 1270, 1150, 1115, 1025, 945, 850, 810. MS (m/e): 360.1579
(M*: C,H, O caled. for 360.1573), 236, 194, 175, 151, 137 (base ion). NMR (100 MHz,
den:00): 23~3.0 (4 H, m), 3.6~4.0 (4H, m), 3.80 (6 H, s), 4.79 (1 H, d, J=6 Hz), 6.60~6.82
(6H, m)

HEVI 2mg w7 tF ALl 2lmg D+ V7 &5 — &7, NMR (100 MHz, 65p5%) :
2.05(3H, s), 2.33(6H, s), 25~3.0 (4H, m), 3.85(3H, s), 3.88 (3H, s), 4.0~4.5(4H, m), 4.90
(1H, d, J=6 Hz), 6.7~7.1 (6H, m).

wEVILizE VI LABCRB I o= FARBERLIvBORI, 757> a v No
93825 mg) Y hFXAnFa (12x4lcem, D-5) i W FER3I 735 7 v 3 v (No.9-1~9-3)
AL, TLC(D-1) T RfAENR 036 AKXy P ERTT7F7¥a v No. -2 FRRDOY Y A
PAhSA(D-3-3)THEI/n<xt 7574 —%Tihhot, BHEZ 10mé FO0H L, kiR
Hy b2 AL No. 16~27% % L9, Bif=F A bBE/HEZT L, EAHRMHL L T35 mg
87, m.p.1145~116°C, TLC (D-1): Rf0.36. DSA: #i#fa, DBQ: Ffs. UV EQHnm
(log ¢): 228 (4.16), 282 (3.82), AELOH-N*0H nm (log ) : 230 (4.14), 247 (sh), 288 (3.81), 302 (sh).
IR »EBL cm—!: 3420, 1600, 1515, 1470; 1450, 1430, 1385, 1270, 1155, 1125, 1040, 840. MS
(m/e): 362.1731 (M*: CyHj04, calcd. for 362.1729), 344, 137 (base ion). NMR (60MHz,
84S0::0%) ;1 6~2.2 (2H, m), 2.63 (4 H, broad d, J=7Hz), 359 (4H, m), 3.72 (6 H, s), 6.38~
677 6H, m). B VI 20mg% 7 £t F {1l 20mg D7 + 57 7 — + & &, NMR
(60 MHz, 6$REL): 1.9~2.4 (2H, m), 2.03 (6H,s), 2.26 (6H, s), 2.65 (4 H, broad d, J=7 Ha),
3.69 (6H, s), 3.89~4.36 (4H, m), 6.46~6.89 (6H, m).

3. BRRUER

HE=VAMD AR =N, =& —AHEYIE 4 21%, 14% Ll v BER X 5%
EnZEobhl, Lrl, WIThBECBEIRTWAYAM £ 5/ — 15 43% X iz
PEVEVEERERLTCWS, 25/ —2AHBHOn-~Fy v, =—F 1, Bi=F1, RO
FA=FAY bV TOREC I D008 %, 067%, 06%, 01%, BXU01% OFERY 5
xtz, 227 —AHEPHPO=—F AR BEBILMEDC L 266% Bhd=x s — 1Bl
MO=— 7 AR 265% LRABECE A LD T2,
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3-1 Taxifolin I, Katsuranin II %7 Naringenin III

WELILII T H=—F AR BB I D& @l A 234~236°C, 225~227°C R U 249~
250°C pE gt RE & LT bR, TLC (D-1) T Rf HIZTh £ 038, 043, 054 7R L
FeCl; T#& 4, R, BRAARUBEAERZE TS, UV A2 F X dna ¥ FHFH 290 nm,
292nm, 290nm /R L, IR A7 b TCi3 Ymax % 3400 cm™, 1640 cm™! &% h F kB,
HEr P VvORRERTZEND, WEININRY 55 vBREBETHZENRTERINS,

WEIDONMR X<27 } Ai3455ppm & 500 ppm i & %« IHH D F 7 vy + (J=12Hz)
ERTZEND MR KBEYETHZENHELME LD, FLLOBEEEEND CC D 7
7+ YOI KRB trans-diaxial THBHZ L BREEN S, F72592ppm (2H, m), 6.85 ppm
(2H, s) RV 7.03ppm (1H, m) D&~ 7+ 143, ThEXhARDG6, 8{z, BB 2, 6 IR
Yo7/ r bt veRBEh B, AR A I me3d ity F A4 v E— 2%, m/el53
(base ion), 126, 1231c7 5+ / 4 FEHRREE L RDABHNT X575 72 v 4 4 vOBEE
ZRLTW3,

WEIONMR A7 bA L HEBNL2O0F 7 vy b (J=12Hz) % 460 ppm &
5.02ppm KR$Y, THRIPWEIDOBELRARK, 77/ -1BKO CC ikt s 7 r
b v DIMABELE S trans-diaxial THBHZ EHRTHDOTHS, Fic 6.88 ppm & 7.32 ppm D
Zx2HH5DO#7 vy P (J=9H2) 3 v ¥V 1, - BREECHXTSBEOS, 5 RV 2,
7t vERBIhD, AARZ FAI m/e288 KHTFA 4 v~ 2%, mlelb3 i
base ion %#/R7, m/e153 1 3HHE I L FAKE, RDA MEDKERED 75 72 v EE2Dh mle
107 i p-hydroxyphenyl ENLHBR L7 5 74 v F Th B,

=7, WEIML O~RAAX7 F MIm/e2T2 R TAF v -2 %RRL, B#WNky 57
AV P4 A VvE— 7% mlelb3 (base ion) R m/e 107 it 5- 2.5, BIZL7S5HE/ 4 FEBRD
RDA ##iwc X b, ¥ 733 p-hydroxyphenyl &S HE LLDTH B,

ZhoWE L IL I o4 HfER12BE4 taxifolin, katsuranin B 7¥ naringenin ® % &
I—HL, BRLOBMABRTOThIBART LRIV Ehb &K 4 taxifolin, katsu-
ranin X O naringenin & FE L7z,

3-2 Coniferyl aldehyde IV

HOMRYE L TEOhEPYEIVIL, 2,4-U=tr 7= F5Y Y, RO7ew »
Ay —AEBRIGTEDRBETH Y, TDOUV A7 b id dnax % 3420m 073, F
sbb, BARIENL 7 AT e FEOFEN, ¥ UV A7 b Ahb, FOBEFL7 2 =1
TeR=AD XS RREEMOFEENREIhD, HWEIVO NMR 227 + v % Fig. 2 tR
L, BARIEALFRBEIhT7 AT e FEOFEER 962ppm D F 7Ly FJ=8Hz) 256 %
XFIhd, ¥72652ppm D IH D AT A-27 vy b (J=8,16H2) 27 15 & Nk
BIo54+1v74v 7wt vic, 738ppm D 1HAD X7 vy b (J=16Hz) A BRCBEETS
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Fig. 2. H-NMR spectrum of coniferylaldehyde.

vz vrrtve, ThZhRBINE, ~AARZ PARGFFA L v E— 7% m/el78
wRt, ChbORFERIWE IV 28 coniferyl aldehyde THBH Z & %R, BML o TLC T
OHETY RfE, BBRIEH—FTHZ LHLHHE IV % coniferyl aldehyde & FE L1z,

ks, ZODF V74 v e VOBAEE,ALTEKEADELIO SR+ vOREIL trans

EEXbRS,

3-3 Lignan #-Pinoresinol V, Lariciresinol VI % ¥ Seco-isolariciresinol VII
BBV DUV A7 b AL dmex 281 nm IR L, (SEEIFIDO N v €/ 4 FigE 1 HER
Ihb, #o diacetate ® NMR 22 b 1% Fig. 3 iz, 230ppm D6H 53D v 7/ v

QAc
OMe

0,
T H,(;/ \(l:H o
B H(:.-——CH i}

o HC CHe T OMe ph.OAc
J07 6H 6H
'OMe
OAc
arom.
6H ™S
o’ T BA
2H 4H 2H
1 1 1 1 A L i 1 i -
8 7 6 5 4 3 2 1 ppm 0

Fig. 3. H-NMR spectrum of pinoresinol diacetate.
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y MI29DD7 27 =272 bFoa7sr v, 384ppm D 6H DY v 7Ly MiE 2D
DAY FUVLERCIBRBENSD, 309ppm DA F T Ly ME2003 K RE ED 2H iz,
480 ppm DX 7 vy + (J=4Hz) 3F FERCHETHRFELO 2HcEhZhRESh,
3.90~440ppm D4H 53D =1 F 7Ly MI=—FAKEELTCWB 2 F VYT e YREEX
had, ZDZ&iX3.09ppm DA FF vy FEBE T 5 & 390~440ppm D=AF T Ly
b, RU'480ppm DX 7V oy FRELTHZENDLLEHEIRD, NMR 227 + LO#E
E V 2 tetrahydrofurofuran O3 EEE2EFTHZ % FL, M = vic kb v 7
FADfLF Y 7 M ik pinoresinol DZh & X —FTBH, FLHPHEV DO~vAR~<7 + 1 (Fig.
412 m/e38 Iy FAAvE—-2%FL, ZDOREE & — X pinoresinol DHEEY L { HH
LEB2%, ThbOERER U4 pinoresinol & TLC ETolEET, 0 Rf i, 2AKIG
BEL—BTHZ EnLWE V % pinoresinol & FE LT,
WMEVIDOUV 27 b X dnex £ 281l nm R L, BB V LA, Ao v ¥
/A FPRBENRT®INS, VIO triacetate ® NMR 2= 7 + & (Fig. 5) % 2.05 ppm iz 1 oD
Tha—1E7ribdAa7e b vRBEBENA3HZDOY Y 7Ly b, 233 ppm 2 290
7=/ 2T rForTet viclREIhB6HSDY v 7 vy FRRL, ¥ 72385 ppm
&£388ppmic, 20D 2 P Y AKRRBIRAFRFRIHSDOY v /vy P ETT, 25~
30ppm DAH D=1 F 7Ly MIXvoLrFe by CH BUO29oD 3fFRELD S = b
VBB EN,40~45ppm DAH D~ L F 7 v oy PEIEWAILE  — L ICEARTS 2H, &
R=—TFAFEEG LAFv et vEcRBEESh D, 490ppm D 1HHyD X7 vy b (J=
| 6Hz) 3FBRCHET D a=—-F A RELDO 70 + VBB IhE, ZORBEILHE VI
13, ToREEP tetrahydrofuran B#%H3 % lariciresinol THBHZ LT &h, T~

151

137 163

131
205

b l..l.l. .
150 200 250

gllllhlllllll
g

358(M)

PR S N VO S T N W W §

32]7 I

T . - T
300 350 400 m/e

Fig. 4. Mass spectrum of pinoresinol.
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OAc

OMe phOAc
o 6H
T G CH o oMe
6 HC—CH @' H
o Haé ¢Hioac
H
OMe alc.0A
OAc 3H o
drom.
64 ™S
M |

2 1 ppm 0

Fig. 5. I1H-NMR spectrum of lariciresinol triacetate.

137
] 151
] 175
] 194 238
N T b seall b :.I it Lo d adl —u 1 r
50 100 150 200 250
]
B x2 .
1/ 360(M)
] r L al salal T . r
300 350 400 mle

Fig. 6. Mass spectrum of lariciresinol.

AAR7 o (Fig. 6) ORI COBELYSIRHT S, B4 lariciresinol & TLC kT Rf f#,
BERGESC—HKL, IR A7 AL LKL, BE VI % lariciresinol & [F)E
Ltc, a3, # 5= 5o lariciresinol % Larix decidua O, RUMOBHEE,»D
HEEXhTw59,

WEVILDO UV A7 bAd Amex % 282nm RL, WAV, VI L[, M0
NvE A VEBIRBEIND, £ tetraacetate ® NMR 227 + 4 (Fig. 7) i 2.03 ppm
L 226ppm BRENRTEN2O0TA 22— AR 7 =/ 27t F o Aa T et vRIGR
EhA6HGDY v 7 Ury bRRL, 369ppm 20D 2 b FYAEZIBRB IS 6HSD



690 TLEEARFEFBABRHREE $36E $£35

T r
GHOAC CHOAC
A HCI |H f
o H ’
2 LHod OMe phOAc
6H 6H alc.0Ac
OMe OMe 6H
OAc OAc
arom.
T™S
6H oy’
v’ 4H
4H
A Unn'
2H
8 7 6 5 4 3 2 1ppm O

Fig. 7. H-NMR spectrum of seco-isolariciresinol tetraacetate.

137

50 100 150 200 250

PRI S S S N T N

362(M°)

] 344

] | | |

300 350 00  me

Fig. 8. Mass spectrum of seco-isolariciresinol.
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Summary

The purpose of the present investigation was to isolate and characterize the sapwood
extractives from Larix leptolepis Gord., and was to establish whether the sapwood extractives
differ from those of heartwood and bark or not. Three flavonoids and four phenylpropane
derivatives were isolated from the ether soluble fraction of alcoholic extracts by means of
column chromatography on silica gel and Sephadex LH-20 using several solvent systems.

Flavonoids: Taxifolin I, Katsuranin II and Naringenin III

From the results of the UV, IR, lH-NMR and mass spectra, and the mixed melting
point, compounds I, II and III were identified to be taxifolin, katsuranin and naringenin,
respectively (Table 1).
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Table 1. Melting points and spectral propirtxes of flavonoids

OH Compound I Rys R2=0H
HO
6 3 Ry Compound I R=OH Rp=H

HO ¢

Compound lll R1=R2=H

Compound I Compound II Compound III
m.p. 234-236°C 225-227°C 249-250°C
UV 2EQH (nm) 290 337 (sh) 292 332 (sh) 290 334 (sh)

IR vEB% (em™?)

3400 1640 1600
1525 1280 1165
1080 1020 1000

3400 1640 1600
1520 1280 1165
1080 1020 1000

3300 1640 1605
1520 1315 1260
1180 1160 1085

860 825 830 805 1015 890 830

304(M*) 286 275 288(M*) 270 259 272(M%) 179 166

258 166 153 (base 242 165 153 (base 153 (base jon) 120
MS (m/e) . .

jon) 152 150 126 ion) 149 136 134 107

123 126 107

455(1H,d, J=12Hz3) 4.60(1H,d, J=12 Hz3)

5.00(1H,d, J=12Hz2) 5.02(1H,d, J=12 Hz2) .
1H-NMR

92 5.95 (2H,m, 6,
(6/ppm) 5.92(2H,m, 6,8) (2H,m, 6,8)

6.85(2H,s, 2/,6')
7.03(1H,m, 5)

6.88 (2H,d, J=9 Hz 3, 5)
732 (2H,d, J=9Hz 2", 6)

Coniferyl aldehyde IV

Compound IV (M*, m/e 178) colored red-violet and orange with phloroglucinol-HCl and
2, 4-DNPH, respectively, and showed AE{GH at 342nm. A doublet (1H, J =8 Hz) at 9.62 ppm
in the 'H-NMR spectrum of IV was assigned to a proton of the formyl group conjugated
with a double bound, and two signals at 6.52 (H(8), d, d, J=8, 16 Hz) and 7.38 (H (a), d, J=16
Hz) ppm originated from the —CH (a)=CH (8)—CHO grouping, respectively. From the be-
haviours of spectral data and coloration, IV was identified to be coniferyl aldehyde (Fig. 2).

Lignans: Pinoresinol V, Lariciresinol VI and Seco-isolariciresinol VII

The mass spectrum of V showed a parent ion at m/e 358 and a base ion at m/e 151,
and the abundant peaks were observed at m/e 327, 205, 163, 152 and 137, respectively (Fig.
4). This fragmentation pattern was coincided with those of pinoresinol. Furthermore, the
The 'H-NMR spectrum
of diacetate of V exhibited the presence of two phenolic acetoxyl and two methoxyl groups.
The signals at 3.09 (2H, m), 3.9-4.4 (4H, m) and 4.80 (2H, d, J=4Hz) ppm were shown to

arise from the tetrahydrofurofuran structure in V diacetate (Fig. 3):

structure assignment was supported from the NMR spectroscopy.

From these results,
compound V was identified as pinoresinol.
The H-NMR spectrum of triacetate of VI showed as follows: 2.05(3H, s), 2.33(6H, s),
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2.5-3.0(4H, m), 3.85(3H, s), 3.88(3H, s), 4.0-4.5(4H, m), 4.90(1H, d, J=6 Hz) and 6.7-
7.1(6H, m)ppm. It was obvious from these results that VI contained an alcoholic and two
phenolic hydroxyl groups. Further, three signals at 2.5-3.0, 4.0-4.5 and 4.90 ppm suggested
the presence of the tetrahydrofuran skeleton as a partial structure (Fig. 5). The mass
spectrum of VI gave a parent ion at m/e 360 and a base ion at m/e 137 (Fig. 6). From the
comparison with spectral data of authentic specimen, compound VI was identified to be
lariciresinol.

On the other hand, the mass spectrum of compound VII indicated the following ion
praks: m/e 362 (M*), 344 (M-18) and 137 (base ion) (Fig. 8). Also, the 'H-NMR spectrum of
tetraacetate of VII showed the following chemical shifts: 1.9-2.4(2H, m) 2.03 (6H, s), 2.26
(6H, s), 2.65(4H, broad d, J=7 Hz), 3.69 (6H, s), 3.89-4.36 (4H, m) and 6.46-6.89 (6H, m)
ppm (Fig. 7). From the above results, it was assumed that compound VII had 2, 3-divanillyl
butane-1, 4-diol structure. Also, the IR spectrum of VII closely agreed with that of authentic
seco-isolariciresinol, and consequently VII was identified to be seco-isolariciresinol.

The differences of extractives between sapwood and heart-wood or bark of L. leptolepis
were not clearly established from this work, but further research is neccessary to obtain in-

formation on this problem.



