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Phenolic Constituents of Picea jezoensis Carr. 11

—— Isolation of Ketomatairesinol, Matairesinol and
Identification of Several Phenolic Compounds —

Shigetoshi OMORI*, Satoshi ARAGAMI** and Yoshihiko SHINODA

Laboratory of Wood Chemistry
(Received July 31, 1987)

SUMMARY

Several phenolic compounds were researched for in alcohol-benzene (1 : 2) extracts of Ezomatsu
(Picea jezoensis ; Pinaceae) wood, which is commonly distributed in the northern island of Japan. The
extract was fractionated into petroleum ether soluble and insoluble parts. The petroleum insoluble
part was chromatographed on silica gel column and fractionated into 8 fractions (A, B, C, D, E, F, G
and H).

Ketomatairesinol ( I ) and matairesinol (IV) were isolated from Fraction D in the petroleum ether
insoluble part and identified by instrumental analysis. Vanillin (II), vanillic acid (III) and tetrahydro—
2-(4-hydroxy-3-methoxyphenyl)-4-(4-hydroxy-3-methoxybenzoyl)-3-furan methanol (V) were
identified in the combined Fraction A through D. The compound, tetrahydro-a*, 2-bis-(4-hydroxy-3
-methoxyphenyl)-3, 4-furandimethanol (VI) was identified in Fraction E.

Res. Bull. Fac. Agr. Gifu Univ. (52) : 141—146, 1987.
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CRETIC=Y = (Picea jezoensis, Pinaceae) M7 a2 -t e ~v vt 0 KED 7 = / —
MELEYE B, FAEL TRE LY, M3 X BRIl - F ARBEAREL, 0D~ 5 7
> 2 v X b ketomatairesinol (1) % X ©® matairesinol (IV) HEELI, ¥, 7527 avDX ik
é%(l)%lU(W)%%bt%@,%l§A,B,C@%737737&ﬁéL1,%E?u7}y
TI7ATRBIOR -y mw ST L, EREEB®RHET S ek b, vanillin (1D,
vanillic acid (III) ¥ X U“tetrahydro—Z—(4—hydroxy—3—methoxypf1eny1)—4—(4—hydr0xy-3—methoxyben-
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zoyD)-3-furan methanol (V) *RET 5 & 3tic, 7 3 7 > a v E i tetrahydro-a*, 2-bis-(4-hydroxy
-3-methoxyphenyl)-3, 4-furandimethanol (VI) »\&E#&ET 5 - L ¥R L1,

#

ZE1X, V= vORBEWEL LT, =V -~y (Picea jezoensis) D7 = / — VG, BIK7 == —
7 e v ELEOBRER TR TWBYD, FiE Y 7 = v gy L s X2 REeT5 X 57
ICEWHIHERFEDY 1 ¥ SHREIh TV 5Y7,

LDz =D TAa LRy EY (1 2) BEHOE#H=—F AREH L b (-)-a-coniden-
drin, (-)-hydroxymatairesinol, coniferylaldehyde s X ON+)-pinoresinol D BB, RIFEIC OV TBNT,
SETRTHRY CHET A IR & K% 5 1-{L&Y), ketomatairesinol % [F5E L 7cffiic, matairesinol % Big,
FAETs e, R——ru<x /53 78I0EB/ r<= /5 78KEY, BREEO L OMDILE
WOWRETI- b DTH 5,

mj

B L UEE

1. EHnRR

Y= YMEEIScmicB{ML, BE IV FET 4L —- 3 A& B TBR: L60mesh D&% B8 T %
A¥ 5 kg “ziﬁ%bto the7ra—rexvEy (1 2) B TCISRHEME L, MmHRIH1
LML, BRI, XD baAM=—TAAEREZA, B, C, D, E, F, GBIV
Ho& 7527 avieyVh5rar s s lHVCTKad LT,

ZALEH ORI SHTIZOTIE, UV A7 b A3 AIZ634F, IRA7 PARAASGKEI RA—1H,
HRES B HIZR—22 (O0MH2) Bl L OVEESHZHM RMU— 6 MGEDZEA X7 + v A -4 =T,
F o ENE R 7 £ 2 )it Polax TRIE L 7,

2. 1t&t (1) nHEE

Bz —FARBED 75 7 a v Dby ) hFAh T akfvTi420mg O+ 14 VIRIE & BB
L, K& biEEfl <27 (mp, 68—71°C), — ML E|ABRE ¢ ) v T—BEEETAEL 7 £ F 1L
Lehisdb Lo 7o,
3. {t&H (IV) nEEt

Bl=—FARETIOD 75272 av?2X 0 ) araAhsa(3X8Tecm) % AV, BEHEK, 7 e~*
$v—7xbv (2.1) THL, 7527 avI109—1202BERML, BV rrrns7 s (2 X60
cm) AV, BBz reira—n-72 -1 (80: 1) THL, 777> av23—-31x&Edl, RE

OH
OCH,
/O\ /O\
0£ CH, HC (‘IH
HC CH HC CH
H2 HzCOH
OCH3/\: OCH; i OCH; : 0CH,
R=0 (1) R=CHO W)
uvm Ha (1) R=COOH [VI] R—H OH

Fig. 1. The Structure of Compound I-VI
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B#EL, YEDOAZ ) —A—KEMIZKETE LEBERRBEPFTHLTCELDOTAZ /) — A —KTHEER
L, 62mg %187z, mp, 70—71°C,
4, JRTbIS3T7 14—l & BILEMNRER

A= —TFARBHDO 7527 a v A—DREDLHS, 757> avERIVO73 27> a v FREE
BIOR—A=r <} 7774 —LOEMOIEY E BB YT Tc, TORR, 7527vav
A—DoEs4izid vanillin (I1), vanillic acid (III) % X O tetrahydro- 2 -( 4 -hydroxy- 3 -methoxy
-phenyl)- 4 -( 4 -hydroxy- 3 -methoxybenzoyl)- 3 -furan methanol(V)®», 7 5 7 v a2 v Eii, tetra-
hydro-a*, 2 -bis-(4 -hydroxy- 3 -methoxyphenyl)- 3, 4 -furandimethanol (V) OF#E T3 = & A,
ThZhigEZRcxi (Fig. 1),

&R EE

E/XIMOT A=A XV E R BICMEGELD D, 1 %RIHRND 4 BEEOELRL, —
LI O THY, FIIF0.6%EV5MEX 2 LbRS,

1. Ketomatairesinol (1)

b&Y (1) BFAM=—FARBHO 757> avDI hBEEIHh, BHEG—1 (FoLrvy—o x5
NEAMALTIVN9 I 2) DPPCT Rf {H0.41, o7 Vibar 7 7y = ABECHREBYE TS, EBHKGS
—1 (M= —FBzFA—FE5 1 4 1) D) A7 ATLCT Rf {0.51, 50%BiEEEEE I
BMBEYTe> e v r@BERLL (Table 1),

Table 1. Chromatography and Color Reaction

Compounds Rf-Value Color Reaction Solvent
Compound [ 0.41 reddish violet
Compound [] 0.59 orange
Compound 111 0.35 orange a PPC
Compound IV 0.46 pink G-19
Compound V 0.22 red
Compound VI 0.14 orange
Compound 1 0.51 pink
Compound [I 0.56 yellowish green
Compound Il 0.46 gray o Silica Gel
Compound IV 0.50 brown TLC, GS-19
Compound V 0.37 brown
Compound VI 0.35 reddish violet

a) sprayed with diazotized sulfanilic acid in 2% Na,CO,aq.
b) sprayed with 50% H,SO,followed by heating at 105°C
¢) G-1 : xylene/dimethylformamide 9 : 2

d) GS-1 : toluene/ethylformate/formic acid 5:4 : 1

BARBECST VLAV 7 7 = ABTHER, /v E/ 70l 8, HLE28RSI Y7L
YVERTENE, 24—t r Tz —A e NSOV TAHLYSBEBRE L,

EXE T (@)¥ =+13.5 (C=2.6, in acetone) &\~ BIEMEHIES T,

UV A= A dAGRnm (loge) © 232 (4.57), 282(4.37), 310(4.25) ; A% "2%nm (loge) : 258 (4.
24), 380 (4.64) L7 A VBRTRKELRERCEREN > 7 b LTED, 7=/ —ABEHF LS
R =NEOFERTRL T\ 5,

I RARZ + 2i33400cm™ iz KEREIZ X A58 TRUY, 2940, 2840cm™ Mz 4 F v, 2 v v Eic X 5B,
1770em it 7 7 b v BROBUL, 1670cm™ i3 R H 4K = 4z X % RIS X 1081590, 1520cm™ i3~ v
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Fig. 2. NMR spectrum of Diacetate of Compound ]I

BOZEESICHETHRINZThEhRAbhi, 72 FAFEMEDO [ RA 7 b Ti23400cm™ f
SEOKEEF X ABINAEE L TWw5b, 2960cm™ cit A F 4, AF L vyEIZ X AW, 1770cm™Yizit 5 7
FYRIVT v F AR L BRI, 1680cm iz i33EE H AR = A BT BT 5 RN, % L T1600, 1510cm™
ARV EVYRICHR T 2BRIRAZhEh@RBD bhis,

<= AR b Aiim/z 372 (M*Y), 221, 194, 151, 137ieF ke —27 %KL, 7EFLFEETIEIm/z
456 (M%), 414 (M*-COCH,), 372 (414-COCH,), 221, 194, 151%icifivv' — 7 &R L7,

7 FAFEEOH—NMRARZ bARBTF VT AFALY T VERNTEREL LTEZ » vk ABKRT
B Lt (Fig.2), ¢ (ppm) :7.00~7.67 (3H, m, <v£v#&B), 6.60~7.00 (3H, m, ~v£v
BA), 3.90~4.55(3H, m, {Ig48°, ¥), 3.85(3H, s, » +F>oaH), 3.65(3H, s, xrFn
#), 3.30~3.80 (1H, m, fIs48), 3.03 (2H, d, fI#%a), 2.30 (3H, s, BE7=/—At7x
For), 2.25 (3H, s, AB7=/ A7 FN) EFTRTFhOE -7 HRLI,

PEo##ER Y vty (1) %(+)-ketomatairesinol & R5%E L7z,

Ketomatairesinol 13 Knof¥ 512 X 91957481 Norway spruce O 7+ b v—KHEK L » BB X h T

o K OB Xh, mp70—72°C, 7 FAFEMAED mp 122~123C, EEEX(a)P =+42.6(C=
4.0, in tetrahydrofuran) *#H&E XN TV 5,

ZE OB L 7: ketomatairesinol (¥ mp 68~71°C &2 Knof &R U S AR LI, 7EFN
FEEOERITIRII Lih -7, FEXRER ()P =+13.5" (C=2.6, in acetone) & Knof L+
2.6l ~NPNEREERLTVAD, ChilEH, BERSIUVEKENEVWC LIS D LEEbh %,
Ketomatairesinol iz 2 h ¥ TRV HRE IR T e, Py e HOMORSPHEIBCETh 55D LR
bhd, B b inbem e xEBbhicuns, Rl L, BRBETKEE> LvwWoIakd
PO D REET B B e DIEBEFND D THS S, Knof H5OF— 2R8I VOSEDEELDF — 4
MBELEY, SHEBFLIR, 31, rveRIVCY TEEEND, ZOEYWOEENREINS,
2. Matairesinol (IV)

vty (V) ZEREG—10oPPCT Rf {H0.46, > 7 VibAar 7 7 =ArBTABTR LYV 7 EBY
B, BEKGS— 1DV s ATLCTRI{H0.50, 50%HEEEZEH OB THERXET 5 (Table 1),

BORKIETES 7/ MbAL 7 7 = ABBTE Vv 27 BRB LI, ¥/ ves7end 3 F, BILE 28,
24-T=2taTz=2—Lb NSOV RIVZrRZAY VIEBOLRIGTERELRL,

7 & F ABEEOENERE R (@)¥ =-27.0 (C=1.5 in chloroform) %5 % 1z,

UV A2 b AANnm (loge) @ 229(4.12), 282(3.80) ; Amax "°"nm (loge) : 246 (4.05), 290 (3.
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Fig. 3.  NMR Spectrum of Diacetate of Compound IV

T ®IRLIS,

I RA~Z b i23400cm™ i KERZE DGR, 2930, 2840cm™i £ 54, £ 5LV IZ X BB, 1750
cm i y-7 7 bV ICHERT S EBbh BRI, 1590, 1510cm iRy EVROBRRAThZhEbhA
7o

<= ARAR7 bAim/z 358 (M*), 241, 221, 194, 175, 164, 137 (base ion), 132, 122 Eh v —
ZEIRLIC, SDT7F T AVF —a v e % — 1 matairesinol 12B§3 % Duffield R L B —
HFERLI, TeFAFEMAED~ A A7 b A2 m/z 442(M), 400(M*—COCH,), 358(400—COCH,),
13751 v — 7 AR b i,

7 FAFEEOH—NMRARZ bART FFAFAYT VENPEREL LTEZ v ek ABKT
#lE L, Fig.3 /Rl ¢ (ppm) 1 6.45~7.15 (6 H, m, ~v ¥ v &), 3.85~4.35 (2H, m, {lgX
v, ¥), 3.78 (6H, s, x+Fo ), 2.98 (2H, d, fIg8a), 2.80~2.45 (4 H, m, fig&a’, B,
B, 2.30 (6H, s, 7=/ -7+ F L) CFRFRRBINS,

UEDHKEREFNCTAEY) b F=y D bEHEELLAYE L OB VLEY (IV) %()-matairesinol
ERE L 7'?, Matairesinol % Easterfield Sz X »T<*$d New Zealand matai ( Podocarpus
spicatus) ¥ X h BB X fuie lignan © Matai Ok S, T bRl EBbh 3, SEEEIN
matairesinol ®@hEIX70—71CTH b, ERELIICY L D 32 DEWVEXRL TV A4, I EE L
BEROFEBCIBDLEEZLRBY,

Matairesinol (IV) i35 T3 Norway spruce #®, Hemlock#?' Ok L 07 4% ) + F= Y #M 2D
SHRICHER IR TV,

3. xofeo{itdsd (11, mW, Vv, VI)

LEH(I, WKLV 7 e~ b7 5 7HETHRRBIRIALEYEAL I, V, VDD2zea< 2757 4 —
DEBHZoWTIk Table 1 /R L 7,

Vanillin (II) % X 0" vanillic acid (II) XV 7= v O5@BHWE L TEL ORRERL I VBRI TE
D, TLBAR, BEHOHEERS L L THEHRIN, EYILFEOFTECREIRLZOFEMLEHTH D,

Tetrahydro- 2 - (4-hydroxy-3-methoxyphenyl)-4-( 4 -hydroxy-3-methoxybenzoyl)-3-furan-
methanol(V)id, T<HA b =y b OBBERRE IR TV 59, BEL S Z (LA OWTIET 4+

) P F=YMPRREDOFELHERL T 52,

{t.& 4%y tetrahydroxy-a*, 2-bis-(4-hydroxy-3-methoxyphenyl)-3, 4-furandimethanol (VI) i Nor-
way spruce’”, F F=UYMOBLIO7AE) b F=y M P D BEEEIR T 5,

bt (V), (VD oW TR I REE THENR O otc, ThLDEHT L v e, V7,
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