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Fig. 1. Structure of model compounds.
2.1.1 Vaniuyl aleohol (IT) D& &%

Vanillin 113 g % 3% K@{L> F ¥ ¥ A KBEEP T, KFLAYRF I 7 22AWTE
L, FEBTHOE BOLLCEBRE7 L2 -ALLERAELT, 7T9g0aAKELE
1z, mp. 114~115°C, Anal Caled. CeH,003: C, 62.32: H, 6.54, Found: C, 62.59: H, 6.62,

2.1.2 Guaiacyl Propanol-1 (V) O &rk

T—FABRBRDPCRL=F L EBR= 72V Y 2R RIEZR, 7Y =+ —AETHBEL
ZFARIR VAT g AR LI, TO7) = —AER A=) v 928 D= —FABEEP
KHTL, BTH®, L7 ve=v 4253 KBREYRCRPCML, =7 1rBE2E, XK
BEL, EXEWMTLIRER L, =—T7A2EERERL, BbhilirvEy—y /n
1 Vv THERERLT54g DABKREE L, mp. 83~84°C, Anal. Caled. CyH,0;: C, 65.91:
H, 7.74, Found: C, 65.89: H, 7.74, UVESE nm: 230, 282, MSm/e: 182(M"), 165, 153,
125, 93,
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2.1.3 2, 2-Dihydroxy 3, 3'-dimethoxy 5, 5'-dimethyl diphenyl (VI) O &5k

HayNesss? 5D FHBERME L TfT -7z, Creosol 10g % 2.8% Mg + V ¥ & K% # 60 mé
CREL, 1282 07 =) ¥ 7 /bh ) v o KB IOm 2 F L, £ LLBRAOURY L
Z7ruwmkA A THEL, K BRE VY17 A CERDYIBELT, 23g0lafH
RRLEL, ChEvEv—FRli=—F A TERERL, 21g DHEE/KRZE L, mp.131°C,
Anal. Caled. CisH0,: C, 70.05, H, 6.61, Found : C, 69.23, H, 6.59, UV i5°¥ nm : 252, 293,
MS m/e: 274(M%), 259, 241, 227, 199, NMR(CDCl,) 6(ppm) (acetate): 2.05(6H, s, — CH,),
231(6H,s, —OCOCH,), 3.79(6H, s, — OCHj,), 6.65(4H, q, Aromatic),

2.1.4 2,2-Dihydroxy 3, 3’-dimethoxy 5, 5'-dipropyl diphenyl (VII) D&

Eugenol 25 g # &K =% ) — AT, ~S5TVA—RELMEL LTEMBILETV,
EEMI Guaiacyl Propane #8887, D{b&H%, LR Lic7 =29 o7 b VYV 9 2% W5
Haynes LOHFERIRE U THREAZR, BohiclERe v vy—Y el Y TERERLT,
Bl l4g 287, mp.151°C, Anal. Caled. CyHz0,: C, 72.70, H, 7.93, Found: C, 72.72,
H, 7.94, UV &E nm : 252, 292, MS m/e : 330(M™), 301, 269, 136,

2.1.5 Dehydrodihydrodiisoeugenol (VIII) @ &1

LeoroLD &0 H B U TT -7z, Isoeugenol25g =% —A: K=2:1DR S HEK
300msé wHEMR L, 35% HALE S AKBK 100msl ¥ FOhic ik, BEERELRIT -, Bt
RTHR, SALTOELRYE, Thisl, k%L, PEOTALa—ATHEEMSLT, 53g
DOFliE: 7 Dehydrodiisoeugenol ® [F ik %8 7-, mp. 134~135°C,

ChE, S5OV A—REVHEEE LTEMBTL, BN Dehydrodihydrodiisoeu-
genol DGR LB, mp.91~92°C, Anal. Caled. CxH,,0O,: C, 73.14, H, 7.37, Found :
C, 73.22, H, 7.36, UV EE nm: 234, 282, MS m/e: 328(M"), 299, 175, 137, NMR (CDCL,)
d(ppm) (acetate): 0.95(3H,t, CH;), 1.39(3H, d, CH;, J=7 cps), 1.50(2H, m, CH,), 2.26(3H, s,
OCOCH,), 2.55(2H, t, CH,), 3.50(1H, m, CH), 3.77(3H, s, OCH,), 3.85(3H, s, OCH;), 5.11(1H,
d, CH, J=9 cps), 6.80(5H, m, Aromatic),

2.1.6 w-(2-Methoxy phenoxy)apocynol (IX) D&

REFD & DFEIME LT - o,

1) o-Br-Acetoguaiacone O&H

Actetoguaiacone 15g ¥ A * ¥ v : =—-FA=3:20RABRCERL, X&TTZ
DOEWHCER 144g /T Lic, WTH, KCRFR=-TALEKEKEML, =—T 1B
ZOML, %H, RRLEH, =-TARBREME XL, o-Br-Acetoguaiacolate DS f%
B,

2) Sodium guaiacolate O &R

BK=2 /) —1500mlhc&Br ) v s dg W LERLML, 2B ) v ah
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RELHERLTHhD, 77 vYa—-180gD=8/ — AR 160 mé ¥ RKIGKHET Lic, 1
T#, BET THE#LEEL, Sodium guaiacolate DK 4 L FARE &% B,

3) «-(2-Methoxy phenoxy) acetoguaiacone DS ,

2) THM L1z Sodium guaiacolate D& B4 &M% DMF 350 mé (I i5fE L, = DEE % 50°C
CBREE LIehiS, 1) TEM L7 o-Br-Acetoguaiacolate » DMF B RSP CHE T L,
TRTE, RIEEZKSKPCHEAL, pH3 AR LTS 7 v ekl A THE L, #Milis
YY) AT AT ATHHI LT, w-{2-Methoxy phenoxy) acetoguaiacone DFL#ER 7.9 g & 7-,
mp. 93.5°C,

4) o-(2-Methoxy phenoxy) apocynol @&

3) TA M Liz w{2-Methoxy phenoxy) acetoguaiacone 7.9 g # 3% KMk + V ¥ o k%
W250mé & =2/ -1 100mé DRAERHP T, KFLATEF Y v 22ACTELLE,
BORCHEER Y~ v ¥ v TER M LT, 0{(2-Methoxy phenoxy) apocynol D tagtik i 7.4
%7z, mp.1335°C, Anal. Caled. C¢HyOs: C, 66.19, H, 6.25, Found: C, 66.20, H, 6.42,
UV ERE nm: 229, 279, MS m/e ; 290(M™), 272, 211, 166, 153, 138, 137, 124, 109, 93, NMR
(CDCl,) 0 (ppm) (acetate): 2.08(3H, s, AI-OCOCH,;), 2.27(3H, s, Ph-OCOCH;), 3.87(6H, s,
20CH,), 411(2H, d, CH,, ] =4, 2 cps), 6.09(1H, t, CH), 6.83~6.97(7H, aromatic),

2.1.7 o-2-Methoxy phenoxy) apocynol benzylether (X) @ & &t

o-(2-Methoxy Phenoxy) acetoguaiacone 5g % =%/ — 1L 150 mé R BER L, ZOBESH
i Benzyl chloride 40 mé & KB+ V v A2 10g & ink, B LS 0 SEIBH L, B
WK, RIEBEKFCHEAL, =— 7 L CThil LTKE, BB, BEXREZE L, 85h
TR EKFILATEF P Y Y A TR L, 0-(2-Methoxy Phenoxy) apocynol benzylether
DOHEFREZ BT, mp.: 73°C, Anal. Calcd. CxzH,,0;5: C, 72.61, H, 6.36, Found: C, 71.89,
H, 6.56, UV 252%F nm : 230, 278, MS m/e : 380(M™), 363, 243, 138, 137, 122, 91,

2.2 FJ I
2.2.1 PIMOREBZ4BOERUETLILEHOF T oB{E
EFALEY D~IV) D 0.03 = A L BB =F 1 200 ml BEL, XS TFTT112% oA v
YEBUBE Y A% ES 800 ml OB TRIGKFEL, BRHKUV A2 FARHIEL
oo X, ALEHAD & UD D002 1% 0% =5 ) —AKBRCERL, ERERLULAHET
TH vV vEBM L E T o7, UV A7 } AT 280 nm 5EA ORIVE R E LT RIGY Ik,
RIG# % TLC, PPC T # L1z,
2.2.2 HEAORZIBERO-_REEFILILEHOF T RIE
EFMLEYH V)~X) D105x1 €A% 0% =& 7 —AKBEK I0ml KHERL, K& F
TR LRED, 147 OF Vv R BUBR S AR EH 80 mé DR BECHERPLE L. K
e, R UV 2227 F ARRE L,
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AV VRBTUBETARBERPCE Lz, UV A7 kA€ 280 nm R ORIEKI L L
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E®EL, BETARGRSYWY TLC, PPCHETREL, HENCEOSWEBbhb

AR DB EERE R T 5 12, 1.0

3. HRLER ; — 0
5.1 MEORNZAHOERSE T

EFIIEENORECHE 05 |

k&% O~1V) O FEB=51
Feot s vBZBG 5 UV 2
<7 P ADERH T ELY -2~
-5 =Lz, s N = i
240 280 320 (nm)

=FAbLE IV)iZiz L A E
» . . H—2 taw () oZRIGERE (7) csit 5
BlE R, KEERZ LVWEY UV 2=7 + v 0%t

AL, ThEAIAEFOAEOR Fig. 2. Effect of reaction time with ozone on UV
WETFBAMCL B4 0L Bbh absorption spectra of compound (I).

5, ke D) OBETRIFLL
BlLhrRoh, BTFHSHTHS »
FAEOFECFEET S L Bbh
%, X, BEORERLLBHEH L
F= 1S Y Foeym D 051
BB LETRLI,

3.2 EFNEap AN & D) o

10

~-log 7T

AU ARERBOBRR :
SRERYE LTFRS AL 320 760 320 (nm)
EYWERERL LT, #LEHORIE -3 LoD o&KSHN (8) ©s0 5

UV 27 b 0%
& TLC, PPC T , A '
RERE g, FE Fig. 3. Effect of reaction time with ozone on UV

L7, absorption spectra of compound (II).
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Fig. 4. Effect of reaction time with ozone on UV
absorption spectra of compound (III).
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Fig. 5. Effect of reaction time with ozone on UV

absorption spectra of compound (IV).
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Fig. 6-1. Ozxidative degradation products from
compound (1I).
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CiedbDThad, X, > 3= vig7v=/%
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THELILDIDTHSHH, ZORIGIZ, 74+
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Fig. 6-2. Oxidative degradation products
from compound (III).
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Effect of reaction time with ozone on UV

absorption spectra of compound (V).
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555, 280 nm R ORIEED LTE ST, Oamé TOBELOHATREI LTS,

&% (VD) & (VID) o+ 7 vBlbo @ e, RIERPBEACE/A L, IObEREYR

ED T E, RIEROERE L L, COEBRBELL+/ YOERIC LSS0 L Eb
ns. ‘ » .

{2t (VIID) B < HaB bR R Licht, b8 % 0X) & (X) 12z & A EELe R ST,
RAEKMEEET 5H T HAEERLE,
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-log T

I Il L
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Fig. 8. Effect of reaction time with ozone on UV
absorption spectra of compound (VI).
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Fig. 9. . Effect of reaction time with ozone on UV
absorption spectra.of compound (VII).
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# (VD, (VII)] 2, AFA X VvEEOHBHETH D7 = =17 = 7 vk kel (VI i3,
) S= v RS CEABRREETH T Y = — T A BE e IX), X ek, + v
VERTBRIGHAREL, AV VEY) 7= VORIBEEWTRENERER S, Z0F
ROWTHF LB THhENS,
3.4 EF LAY (VIID) OF V0 IRERD

MR = 7 70 EOFBBED CT 5 4 v vBRL TR, RRABEKTZETES, FEETE
BETOA V= FERT BRI CLEESD, B, + Vv oBERYEZR SR, 7Y
BALE EBERED T, £T54 V= FeBRALSDVRIELS BLTRLOPERBTD
B, F V= FREDTARET, BICMBREEET2HLHY, + 7/ voREROFELE

1.007
[, — 0
o === 10
2 == 20
05 F
240 280 320 (nm)

B—10 {t&% (VI o & RIEEM () x50 3
UV 227+ »OR4L

Fig. 10. Effect of reaction time with ozone on UV
spectra of compound (VIII).
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Fig. 11. Effect reaction time with ozone on UV
absorption spectra of compound (IX).
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Fig. 12. Effect of reaction time with ozone on UV
absorption spectra of compound (X).
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757 4 —THRAL, TLC, PPC, v v 7 u 75 7 THHL, HBHCEDOEZ L OnD
HEPT», ABOLAYINBEEIh, B-BthbOEEBELR LI

AMH1; AESREE LTH 102mg DI B CHET-, mp.83°C, Anal. Caled. CHO;:
C, 63.15, H, 5.30, Found: C, 63.08, H, 5.29,

S 2; AR E LTH 23 mg OB THEY:, mp.210°C, Anal. Caled. CHgO,:
C, 57.14, H, 4.80, Found: C, 57.11, H, 4.83,

AmY 3; EAMRYE LTH 1200mg OB THEL, Z0E4H D NMR, MS <7 b

9y
CHy CHCH CH
(I:H HC—C_ COOCHg
I C=0
CHO. COOH C HC —-§
@LOCH3 @OCH:; @0CH3 OCH3
OH OH OH
1 2 3 4

B—13 {ea% (VII) b oL s RER Y
Fig. 13. Ocxidative degradation products from compound (VIII).
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& E-14, 15 T h TR LT, Anal. Caled. CH,,0,: C, 73.14, H, 7.37, Found: C,
73.21, H, 7.36,

ﬁ,
A
4

CDCly J T™MS
B 7 6 5 4 3 2 1 0
ppm

H—-14 &H#®¥H3o NMR 2~
Fig. 14. NMR spectrum of product 3.

164 M*

149

I.Il I LL LI. " -

103
Al
0 20 40 60 80 100 120 140 160 Myq
B—15 &ZE#H30oMS 271
Fig. 15. MS spectrum of product 3.

FEPL; BEAHRYE LTH 2mg DNETERE, ZokdHho NMR, MS 2<7
FARERER R-16, 17 R L, Anal. Caled. CsHypOs: C, 65.05, H, 6.07, Found: C,
63.57, H, 7.01, UV B8 nm : 235, 284,

3.5 EFALEY (IX) 0F S IRERY
3.4 T o e LA LCHBHRF 2T, 4EOSBENYIERIhI., ThboH

ﬁ%iﬁ% @—18 Ptﬁi LT\:o



178 B BAERLRHATHIERE HB5% K15

cocly

LNV e

™S

164

120 160

Fig. 18.

BE—18

5

El—16
Fig. 16.

i

% 3 2

o440 NMR A= +
NMR spectrum of product 4.

273

Ppm

317
332 M*

1.1\1

200
Bl—17

Fig. 17.

240 280
GEMAD MS 2227 b n

MS spectrum of product 4.

LBt (IX) 2 B OBLS R RS

Ozxidative degradation products from compound (IX).

320 m,,
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S|BYWS5; EaBRYE LT 49 mg DIRETEI, Anal. Caled. CH;0,: C, 67.73, H,
6.50, Found: C, 67.52, H, 6.61, UV iB%% nm: 274,

SRW6; FEMRYE LTH 2 mg DRETHEL, ZOEHDO NMR, MS 2~ b
AEFREFRNE-19, 2015 L, Anal. Caled. CsHyO,: C, 6498, H, 839, Found: C,
64.39, H, 7.78, UV 52  nm : 276,

S|P, ABKBRELT, W39mg DB TR, ZokEHDO NMR, MS 27 |
AMEIFRFRK-21, 221cR LT, Anal. Caled. CsHy05: C, 61.89, H, 6.39, Found: C,
61.25, H, 6.06, UV &2 nm : 277,

WM 8; HEamRYWE LT, H37mg DINETHEL, Zo{&HD NMR, MS 2 <7
PR FERFR K23, 24w LT, Anal Calcd. CisHj606: C, 63.15, H, 5.30, Found: C,

[

] | L Il

8 7 6 5 4 3 2 1 0

B—19 4£@8H6éo NMR 2=zt
Fig. 19. NMR spectrum of ‘product 6.° ' - [

103
75
47
123 149
195 240 Mt
1 |..| | h. 'O W N - B e,
40 80 120 160 200 240 M

H—20 S®%H60MS A<z ba
Fig. 20. MS spectrum of product 6.
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CDCl

3 ™S

| ) \. . .

1 e 1 1 1 1 1 1 i T

8 7 6 5 4 3 2 1 0
ppm
B—21 5®#%H7o0 NMR A<t a
Fig. 21. NMR spectrum of product 7.
43
252 M*
124
1
122 37
85
59
77
109
52
167
149 I| 195
. R A JL |
40 100 140 180 220 260

Me
B—22 5@\M70oMS2<z7ta
Fig. 22. MS spectrum of product 7.

62.13, H, 556, UV 155 nm : 263,
3.6 AMEBWHDD, F/ULRBMERGHECHT IR
BONICBEODMERY OWEL, V' vEBLYBOBECE LT\ ohniRY S
Z. B
HPOEHE, =571 La (VIID) & (IX) OMERRRS K-25 R LThH 5,
=7 ALEY (VIID 2/ 5 e pRERDEITRTBROBMANSELLLDTH D,
T LEY IX) o8O MG REBDITRTAROHBNLSELLELDTHD, =0
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T™MS
CDCI3 N v r
8 7 6 5 4 3 2 1 0
(ppm)
E—23 5@#%H8o NMR 2~z
Fig. 23. NMR spectrum of product 8.
137
122
77
M‘
79 N 304
181
109
261
|- 1 |I|,| il ]
70 10 150 190 230 270 m/e 310

B—-24 5BW8D MS A<zt
Fig. 24. MS spectrum of product 8.

BRIV VRIBFEROAABICE T, BENEBERUELDHIELHNIRS, LaY
(VIII) ¢k, ARIZIEHEZKLT, BRIWLEBRETH)H, BRBOSVELHALZT T
%, X, L& AX) TiX, ARNIERET, BRIZERTDHY, ZOBAETLEAKD
BSVEBHAELZIT TS,

Ebr, EFULEH (VI~X) O vV vickT 5 RIGHET, €7 = =188 [(VD, (VID),
4, ABBBI> 7 = =127 =5 Vg [(VIID), 4, SEHRIK]> 7V r=— 5 1HE [(IX), X), 3,
2B ORIGHEMN L ZERECBEL W3R cBbh s,

X, BEAROMBEBE LT, 4@W4 L 81, 3, AMMLRTCHANELLDTH S,
ThbOFBYOHTE I ERRER % K-25 R L,

BILD 53, 7 ARBR»D, RBEAMIIET, 3, ANMTEL, SbREALLIENREAL
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31 0CH;

(v)

B—25 SEW4 L8 OEREKE
Pig. 25. Reaction of model compounds VIII and IX

with ozone.
CTHEBRCD EHE LTS, —F, Kratzt? 513, ffia OBHREC X - TRHERND
EREL, BREVNETFHRSHETHIBERS, 4HOHANTRENTHS HELT
W5,
RERNGIT, BN, AMBTETTS00, 3, A THAL L DREFHEE
FT, FhUEOHEIEERVTES TWEDOMIEL AT, L Leds, Bk
KB LBFEEHOMBCETAMED Inlhb, MENRI VZYTHARCEDLIS,

4 =B 0

IR Y 7= vEFALEHOF VY v ie X AL BB LT, FORIGH & o RiliED
Bt 2T -7,

H8 a LORIGHCHT 2 HEMIK XL, a MBRENEFHEMHOBERILLELEX
¥, BFRBME, Borrir o rBl3E L REREET S,

CEHBECRT ABARROREHRNTIHEBLIREL, LORIEEMIIET = =1
BE> 7= 7=5 VBE>STIA=-TAEEDRTH S,
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V= v DA SV EBBLRTEROMBOM, MEORL, BTNy T Y
VIR ERD B,

CEABECRIT AR, HKEBEREOSCEROMANETTS, BHALERS, 46
RABZEHITH 5.,

PSS a LD KBEIEDFETRL, FUoIA D » T Y VI CEBBHBEYME X, X, TR
BERILT, 22vBE3 7 vikE2B,

X 3
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Summary

Several softwod lingin model compounds were oxidized with ozone to determine
the effect of the a-substituents and structure of dimers for reactivity and in oder to
elucidate the oxidative degradation mechanism. The reactivity of model compounds
were determined by UV spectra measurement of reaction mixture after oxidation.
Electron-donating a-substituents increased reactivity with ozone, but electron-with-
drawing a-substituents decreased. Some structures of dimers were reacted with ozone
by following oder; biphenyl>phenylcoumaran>aryl ether. Some oxidation products
were detected from vanillyl alcohol and vanillin. Eight oxidation products were iso-
lated from reaction mixture of phenylcoumaran and aryl ether by means of thim-layer,
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paper, column chromatography. From these results, it might be concluded as follows :
Attack of ozone on aromatic compounds resulted in oxidation on side chain and oxida-
tive radical coupling reaction additionally ring opening. In the case of dimer struc-
tures, ring opening preceded at the ring which had more numbers of ring substituents
than those of the other. It might be concluded that ring scissin between C-3 and C-4
of aromatic units in lignin occur selectively.



