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Veratrylglycerol- 8 -vanillylalcohol ether 2% (A-0-4 linkage)S e "B flad =
dtEmS Aletd 4% glad kKEY HEEA EHEItaA 3,5-dimethoxyacetophenone
< BBYMEZ St9 B-ringdl MHE Ze ZE8 2ad 2dAM(1I-V)E AR, &3
273 '"H(*3C)-NMR 2 Mass 2% Ezto] ojdlo] 1 (bEH#EES FEsiat.

o] AitAmZFEANA 1-(3.4-dimethoxyphenyl)-2-(2'-methoxy-4 -hydroxymethylphenoxy)
ropanediol-1,3(IV]& ol-¢ $83% glad “&% {t&%eld.
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ABSTRACT

Two dilignols composed of 8-0O-4 structure, a important substructure compound
in lignin, was synthesized in high yield in a series of the synthetic studies of lignin
model compounds. The dimers were identified with 'H and *C-NMR and Mass spec-
troscopy. The important compound of among them, the final synthetic compound
(IV),is called 1-(3,4-dimethoxyphenyl)-2-(2 -methoxy-4'-hydroxymethylphenoxy)-pro-
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panediol-1,3.

This dimeric lignin model compounds should be usefull for the studies of lignin
reactions such as pulping, bleaching, pyrolysis, hydrogenolysis, oxidation, reduction,
biodegradation, and chemical utilization.

Keywords : Lignin model compound, Veratryl ring, Vanillin,

reaction, Pyrolysis, Biodegradation
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Aol FEKSQ cellulose, hemicellulose
2 ligning RHHYS H#Est ol &ssie A
TF7F 0 4zl &u] APz e,
ol A Pol LARIEY HikZ Zvgto}
KREH Biomass2HE Z83%F v 4 1k
BTEFERE FES7] A A5 AN
ATE 3] Yggeltt. 53] 1930dU Llikol
gladel RS 1 (pE k) B HE
7} &w3] ol FolA 7] AlFst 1 EAEE
2 7 HAEREC WHAA HRen K
e #T BEME e fdad #AEV Bk
g o] HATF dadd fFEstE 3
83 #HewXEL B£-0-4, B-1. B-8,
5-5. B-5, coumaran S°|tt. & o]
S #ae 2= gdad 2dame A
At 4% RS HEIEA ol &ste B
Fiz2lgo) gl ol Rojxw glon =
LERIEY #iE2 Zvgol KEbiomassZ
e F8% [LETEFERE A7 A #H
%E0 £891 Jded, 53 HEZKIY KAt
kFE 2ol Zx Sl Yade Feldoz
ol gt HEE 2 mAMETO ol FolA
2 gtk Pade] pRREEe wre
71 Y3l = k5% (hydrolysis), KFEt4m
fi# (hydrogenolysis), E&{b##% (oxidation),
Ee 5% (acidolysis) o] x, BEZHEE 9
&M= BEF{b(chlorination), ¥ ZiEA (pulp

bleaching) %o°] 3lt}.

Biomass °}% BIEE PPN B
(pyrolysis), #4&{k(combustion), 7t&{bK
JE (gasification), M{LKIE (liquefaction), &
F &R (alcoholysis) %ol dow fFi A
A ZrFed ®el WRstn Ue WEMSH
(biodegradation)'"'#%? %o FHE 5SS
3 2 sl ES MEs] fstd AE g
ado] F83 REEA del ol&d 3 g,

2 e o glad S /M3 HE =
A FHE(30-50%)3te B-0-4 _&#E 3F9
1Late amatd IR, 'H(*®*C)-NMR. Mass
spectradl o8t 1 {LBHEES REstA.
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1. Ed

glad 2dfvatme Ame JPAF S A
A3t7] Y8t TLC(aluminum sheets, sil-
icagel 60F)2 XAt BEREHEEE he-
xane ° ethylacetate(2:1, v/v)% toluene
: formic acid : ethylformate(5:1:4, v/v)
E ASsE T Ak Bl adibame s
S 95t ALL3F IR spectrax Philipsite
Infrared spectrophotometer(SP 3-100)2
Ae59 . 'H(PC)-NMR spectra® Vari-
an model FT-80A spectrometer® Bruker
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WM-250 FT NMR spectrometer® Al&-3¢
Ao9, Mass spectra® VG AnalyticalAt
9] High Resolution Mass spectrometer
(VG 70-VSEQ)E AH&3td Am glad =
ditathel (LBHEE sttt

2. REtEMm SR

€ BHRAAM 4R 24 (bame SRERE
Fig. 13 2oH, 1 alFES v&3 29,

Z bromination substitution .
I Bry, CHCl, vanillin NaOF, E1OH
NN Me Me

Me

HCHO, K,C0;, Et0Ac

H.cou H;‘]‘OH
Hgﬂp—(n,on Hi ——-0~§:;>—‘u0
H lou lie e

“ ] reduction z |

x NaBH,, £t1OH X
Me

Me OMe
1Y H1

1 aldol condensation
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Fig.1. Synthetic pathway of veratrylg-
ly cerol-f-vanillylalcohol ether(IV)

2.1 a-Bromo-3,4-dimethoxyacetoph-
enonel( 1] &K

3.4-dimethoxyacetophenone 5g(0.0279
mol)2 500ml Fflaskel ¥ chloroform
250mle] *o]lx, N2 gasstolA Brp 2.0ml
(0.039mol) = M3l HTIAA EItRES
oF 4A1t &3 TLCE ZAIBIHEA RKEAZ T

o] wtgME X3} NaHCO3; &9 ZFFH+F
2 747 334 EiEsta, MgS042 F8&
T T EBstY FMBMESIY ethanolZ 2
A AT

AR TR 5599 (& 77.87%)% 4A
o8 TLCE n-hexane-ethylacetate(2:1)

o] A% RfX+ 0.43°1% 2™ melting point
= 58.5~59.5C4 .

2.2 a-(2'-Methoxy-4'-formylphenoxy)
-3,4-dimethoxyacetophenone(1I]
9 AR

Vanillin 2.0g(0.0134mol)3 NaOH 0.55g
(0.1383mol)E ethanol 200mlo] £&A1#
80 Colztoll A FEMAIATE. ol &do] HmiLE
#(1]) 3.0g(0.0119mol)< 100ml ethanol
of &3AIAM M3 FETHAA AT #Hit
FHEA ZATh

e & Fe NaOHE AAs A8 F7
4 50mlE 713tal 5% HCIE A FAIAAM
AAE EEsty AAES 75+ ethanol
2 e F BT

8L 88.56%92om  TLCY Rfxe
0.26°l9 2™ melting pointe 130~131T
o] Att.

2.3 3.,4-Dimethoxy- e -(2'-methoxy-
4’-formylphenoxy)- 8 -hydroxy-
propiophenone(Il)2 &%

ARAbAH(I) 2.0g(0.0061mol) & K2COs3
0.8369g(0.0061mol)# formaldehyde 2.0
ml{(37%)& 100ml ethylacetateo] &&jA|
AA 30E5ColA 3A 2 I IEA AT

o] ¥kgdg ZF5 30mlE 33 kHkstn
MgS0s2 ¥5AZth. evaporatorZ ethyl-
acetate® HERME A7 ethanol2 ZF
FAAAM FHELT 1.956g2 AU RfAe
0.28°]92%, melting pointe 149~150
T ol

2.4 1-(3,4-Dimethoxyphenyl)-2-(2-
methoxy-4-hydroxymethylphen-
oxy) propanediol-1,3(IV]e] &

ErAbaY (M) 1.0g(0.0028mol)# NaBH4
0.454g(0.012mol) & ethanol 150mlel =
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Toll Al 612 BB REA AT
< FFTE 78l JHAF 2 eth-
anolS HER#HE Al71 chloroform 100ml
2 33] F&3l9d chloroform & MgS0.&
YFAI7)12 evaporator®2  JEEBEE ShdUh.
syrupd €35 £&371 989 prepara-
tive TLC(20X20cm)& AAstATh (ANL
i = hexane-ethylacetate 1:4)
TLC %< ethanolZ #Fiiste B
@Y saE ¢5% 23S B#gd. TLC
o RfA& 0.13°1% o8 &2 86%0°|Ut}.
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1. 2.1 a-Bromo-3,4-dimethoxyaceto
phenone( )8 &K

BRiLEY(1)S HEWE 3,4-DMARER
EH gdA 24E€2 bromitrt Yoy},

Mass =¥ EzgteA molecular ione M*
258(20.1%)°18, base ion peak:E m/z
165(100%)°lx2, 19 %8% fragment ion
< m/z 151(0.8%), m/z 137(0.5%) So]
o ol2A ABALAM( 1)L a-bromo-3.4-
dimethoxyacetophenone2 2 #& HE3ly
1=

2. a-(2'-Methoxy-4'-formylphenoxy)-
3,4-dimethoxyacetophenone(11)9]

S
ERALA 1) HERES B39 (L&
WO)2 &mskd ).
IR 24 EgAE IRy gf; : 1670cm™

ol conjugated carbonyl(ketone)9] streching
o] & Yeivn 9

'H-NMR M‘EEMWE 8 CCh(ppm)

3.94(3H. s, OCH3-B),3.97(6H, s, OCHs-A).
5.44(2H, s, H-B). 6.86(1H, d, J=8. H
-5), 6.92(1H, d. J=8, H-5"), 7.34, 7.41
(1H, dd, J=2, H-6), 7.46(1H, d, J=2,
H-2), 7.58(1H, d, J=2, H-2), 7.66(1H.t,
J=2, 9, H-6"), 9.85(1H,s, H-2¢ )52 si-
gnale] # uJehs PC-NMR Az EgA:
8 G (ppm)56.05, 56.12, 56.20(30CHS:),
71.17(C-8), 109.86(C-2), 110.29(C-5).
110.36(C-5"), 112.58(C-2"), 122.79(C-6),
126.43(C-6"), 127.47(C-1), 131.03(C-1"),
149.56(C-3), 150.08(C-3"), 153.05(C-4),
154.33(C-4"), 191.05(C-a”), 192.05(C-
@) T2 BEAY.

Mass 2#Ego| = molecular ion®] M*
330(25.6%)°l7, base ion peakE m/z
165(100%)°lx, 19 %23 fragment ion
< m/z 180(5.6%), m/z 151(32%). m/z
137(10%), m/z 122(7.0%) Soz2x, =2

BEALEM(O)E a-(2-methoxy-4'-form-

ylphenoxy)-3,4-dimethoxyacetophenone
E B BEsSE T

3. 3,4-Dimethoxy-a-(2'-methoxy-4'-
formylphenoxy)-B-hydroxy-
propiophenone(M) o 45

BEibEW(O)E formaldehyde, K2COs,
EtOAcE hydroxymethylationA|# {44
(& A3t

IR =¥ Bt £4719 o7 B-ring
9 4'fre] carbonyl#e] &F4ui7l Z+zt IRy
KB emt : 3530(0-H streching), 1670(conj

max

ugated C=0 streching)o| & ez g}

'"H-NMR 2" EgdAE 5 Cﬁfs’s(ppm)

3.37(1H, t, OH), 3.89(6H. s, OCH3-A),
3.94(3H, s, OCHs-B), 4.15(1H, t, H-
r). 5.63(1H, t. H-B), 6.82(1H, d,
J=8, H-5), 6.88(1H, d, J=8, H-5),
7.28, 7.32(1H, dd, H-6), 7.40(1H, d.
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J=2, H-2), 7.58(1H, d, J=2, H-2),
7.73, 7.77(1H, dd, H-6"), 9.79(1H, s,
H-o') S22 BB

BC-NMR 29 Egdxe § Cﬁ%(ppm)
55.99, 56.18, 58.39(30CH3), 63.73(C-7),
83.09(C-8), 110.09(C-2), 110.30(C-5),

110.88(C-5"), 114.64(C-2"),
123.56(C-6), 126.44(C-6"),
127.63(C-1), 131.36(C-1"),
149.51(C-3), 150.27(C-3"),
152.31(C-4), 154.42(C-4"), 191.00

(C-a'), 193.87(C-a) 522 BEIH,

Mass 2¥Egt| & molecular ion°]l M*
360(0.5%), base ion peaks m/z 165(100
%), 19 8% fragment ione m/z 342
(55%), m/z 330(53%). m/z 311(9%).
m/z 151(91.5%), m/z 137(29%) %°lt}.

o] 2% & 4[] 3,4-dimetho-
xy-a-(2"-methoxy-4'-formylphenoxy)- 8
-hydroxypropiophenonel 2 #5%& %€
1=

4. 1-(3,4-Dimethoxyphenyl)-2-(2-m-
ethoxy-4'-hydroxymethylphenox
y)-propanediol-1,3(IV) e &K

AEALEH(IME NaBH.E & A9
(V)& ARt ol "% 83 K]
o & ofi9 ketoneFEY B-ring? aldehyde
#7F FAlCl ®ios o] KEEitste R
B-ringe] fIHE Zte Fol & u|7} o

Fig. 2€ acetyllt® 3}H& (V)9 'H-NMR
2 Et2A & O (ppm) 1.84(3H, s, OA
c-a), 1.89(3H, s, OAc-e’), 1.94(3H, s,
OAc-7), 4.52-4.61(1H, m, H-8), 4.84
(1H, d, H-e'), 5.85, 5.94(1H, 4d, J=

6, 12, H-a), 6.65-6.89(6H, m, Arom-H
-AB) Folm, E acetylbd {ba(IV]e]

PC-NMRAME & Ch(ppm) 20.4, 20.5,

20.8(30Ac), 55.7(30CHs), 62.5(C-7),
65.9(C-a’), 73.9(C-8), 719.7(C-a), 11.1
-110.4(C-2, C-5), 112.7(C-5"), 118.4(C
-2"), 199.9(C-6), 120.0(C-6"), 128.9(C
-1), 131.0(C-1"), 147.3(C-3), 148.1(C-
3"), 149.1(C-4), 150.8(C-4"), 170.8-16
9.7(3Ac) 522 BEAT.

Fig. 3& Mass 2% EgZ4 molecular
ion® M7"364(10%). base ion peakE
180(100%), =9 %8% fragment ion<&
m/z 316(2%). m/z 210(12%), m/z 167
(74.5%), m/z 151(40%), m/z 139(74
%), m/z 121(26%) S°l™, =& acetylit
g {bA¥(IV]e] Mass spectradlAE mole-
cular ion&M* 490(22.5%), base ion peak
< m/z 167(100%)°1M, 218 8% frag-
ment ione m/z 371(3%), m/z 295(7%),
m/z 281(11%), m/z 235(15%), m/z 221
(29%), m/z 193(77%), m/z 180(20%),
m/z 137(26%)%°] & Jelvdx e, ac
etyllb @ A®itam(VIe M* 490(22.5%)
& el ABitAat(VIe MT 364(10
%)2 27} 1269 AL acetyl#7t 37 BA
? Aoz FZF\d.

123 Fig. 4& {t&%(IV)9 fragmenta-
tionelth. M" 364914 atfsrel BIZSEOl m/z
1672, biksrol BREEA m/z 31622, ciff
sro)l BHZEslol m/z 1392, b, cifsro] BAH
5ol m/z 18022 He A& ¢ + o

olg9 ZIHERE AEALAMIIVIS 1-(3,
4-dimethoxyphenyl)-2-(2 -methoxy-4'-
hydroxymethylphenoxy)-propanediol-1,3
o2 g RESAT.
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Fig. 2. '"H-NMR spectra of triacetate of 1-(3,4-dimethoxyphenyl)-2-(2"-methoxy-
4’-hydroxymethylphenoxy)-propanediol-1,3(IV)
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File Text:KBSI/STEP~7

100% 180 _1.8E7
95 5,1.827
90 £1.787
851 E1.6E7
80 L1.5E7
751 139 167 £1.4E7
703 £1.387
651 E1.2E7
603 F1.1E7
553 £1.0E7
50] £ 9.2E6
45 t8.3E6
403 151 t7.4E6
353 77 [6.5E6

65
30 £ 5.5E6
] 121

25] L 4.6E6
204 93 108 E3.7E6
15] 210 e F2.8E6
1053 ;1.81:‘.6
5] il | 193 9.2E5

3 il 1 ﬂ, 316
0] N S S S __Fo.oEo
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Fig. 3. Mass spectra of 1-(3,4-dimethoxyphenyl)-2-(2"-methoxy-4"-hydroxyme-
thylphenoxy)-propanediol-1,3(IV)
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mz210 M‘364 m/z316

\
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Fig. 4. A probable fragmentation of 1-
(8,4-dimethoxyphenyl)-2-(2-me-
thoxy-4"-hydroxymethylphenoxy)
-propanediol-1,3(IV)
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&Ead IR, 'H(C)-NMR, Mass 23E
ol 93t o (LEEEE REst.

olZ g Am KT ligninfbAihe] Y
Bz watolyel ZhE 2lad REMZEC] F8
A EHE Aol

E3], 4ritet (V)= veratrylglycerol-
B -vanillylalcohol ether £+ 1-(3,4-dim-

ethoxyphenyl)-2-(2'-methoxy-4'-hydro-
xymethylphenoxy)-propanediol-1,3°] gtz
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