B TaN 197 A8UAIN NIRRT TIDNUUL AL L ONTAUDUUNFAN

o s X
gaN ANt lngL a1 1
Avd oy 4‘,‘ ¢ .
¥agLavy  unedrefnn LNBT DT T

I's s :
Inuatwus  Amwadnumatdn 4127300 al

a5 or A 4
WwaAnudiiaulny 2524

I
unnnyd

£ oo - < o d @ ) 3 A
JMWITHUULNDENL LN 2 A9y AOUVRLaL UUANT LATHUANUY
'3
#94LPT 2% Dehydropolymer (DHP) WAL Ethyl 8ehydropolymer

o ¥
(Ethyl DHP) nouidediiun1Ifnya lAs94719999 DHP 4As Bthyl

. L} o 4 g .
DEP naulasvdinnTusudaulnuiins1  P.chrysosporium
) ~ Y ¢ o A
ansLntunaniiudeias ek DHP 17U NURTHY conden-
sation 99 3-Mebthoxy«4<hydroxybénzaldéhydé: (MHB) i
Malonie acid (MA) 1% 3-Methoxy-4-hydroxyeinnmmbec acid
(umca) URARTHN esterification 389 MHCA T Bthyl B-Methoxy
4-hydroxycinnamgte (EMHC) ﬂg]ﬂﬂ_l"} reduction 704 EMHC El‘lﬁ
3—MethOXJ-4-hydroxycinnamyi alcohol (MHC) meﬂﬁmm.
polymerization 8N MHC ﬂ?ﬁtﬂuifﬂu Horseradish peroxidase
8 .
ILA2 hydrogen peroxide v DEP
= S ] ¢ - PAPIEA)
ANTLATEUANTNASLAT AW Bthyl DHP  LIU91NURNTEN
ethylatlon 783 Pyrocatechol (PC) cl'iil 2-Ethoxy phenol (E}?)

UARTYA formylation 789 gp 1% 3-Ethoxy-4~hydroxy benzalde -




hyde (EHB) ﬂﬁﬂ?ﬂ"‘l Partial alkaline hydrolysis‘l!ﬁil Diethy;l malonate
(DM) 1; Potassium ethyl malonate ﬂﬁnaﬁﬂﬂﬁﬂ?ﬁﬁ acidification 1;
Ethyl hydrogen malonate (EHM)ﬂaﬂ?ﬂﬁ condensation T“MJRQ EHB ﬁﬁ
EHM 1% Ethyl 3—ethoxy-4-hydroxyc1nn&mate (EEHC) ﬂgngnq reductlon
489 EEHC 1% 3-Ethoxy—4-hydroxyclnnamyl alcohol (EHC) uayﬂaﬂiﬂﬁ

v

polymerization 124 EHC ﬂ?ﬂlﬂﬂlﬁw Horseradish peroxidase U@z
v

hydrogen peroxide T Bthyl DHP

8 % K .
1% DHP Way Ethyl DHP LWINLRUNLTBIN P.chrysosporium

uAL 30 AU purify “ﬂ@tuﬂsmLuaﬂ?qnﬂﬁfﬂﬂﬂaﬁﬁuiﬂuL%ﬂiﬁﬂﬁﬂ sephadex
LH-20 gel chromatography wwnﬂsﬁnUﬁTﬂiQﬁﬁqqm@qiﬂatuﬂfnﬂuua Waa .
nrueugantlntL §819MAL UV spectra WAz Differential UV spectra i
phenolic hydroxyl group uuiﬂﬁLuﬂgﬁL%%ﬂaﬁﬂndsﬁauﬂanuiﬂﬂl%ﬂiqﬁ
FaauFmandy wazernnas fnunlng @ 1991033 alkaline permanganate-
periodate oxidation #271n7ed7N2EY DHP Waz Ethyl DHP_éauﬁtﬂu
sncondensed aromatic unit dunsnsavdanyinuideraled PALTRPIOR
éﬁu%t%%ﬂﬂﬁl%ﬂWﬁﬂ carbon—carbon‘bond 29417 UT sADUWIN aryl-alkyl
uﬁzﬁﬂiﬁjzﬂﬂUWQH-biphenyl %dlauéduﬁtﬁu condensed aromatic unit

4 ta
LmﬂaﬂyLHHWﬂuquuﬁn




| anal rion n'nfiﬁiﬂuﬁfq?:h;aMsjn Dimethyl-5,
5", °6,6" _  tetra methoxy-(1, 1 biphenyl)~3, 3’ di-
carboxylate Qe Dlmethyl-S 6 ' -dimethoxy~5, 5 ﬁdiethoxy-
(1, 1’bipheny1) -3, 3'-dicarboxylate mmﬁnnu’lﬂ m'lu"ln
mws'm’lmm Dimethyl-5, 6’ -dlmethoxy-s-ethoxy-s A

methoxy-(1 1 blphenyl) -3, 3 udlcarboxylate ﬂﬂqﬁiﬁidﬂfﬁﬁ

&
‘ii‘ENl ﬁ'él Lug Tﬂ"l%llﬁﬁx}ﬂ’li‘el’ﬂﬂﬁﬁ 'l?ll fE) L E D T'Wﬁ"ﬂ lll




Thesig Title Biodagradation of Iignin and Its Ethyl

Analog by Fungi-
Name JIRASAK  KATSUWON

Thesis For Master of Science in Chemistry

Chiang Mai University

Abstract

The main objectives of this study were twofold : 1) to
prepare of Dehydropolymer (DHP) and Ethyl dehydropolymer (Ethyl
DHEP) amd 2) to study on the struecture of THP and Ethyl DHP

before and afier decayed'bykg, chrysosporium.

The synthesis of DHP was ;tarted‘by condensing 3-methoxy~
4-nydroxybenzaldshyds.. (MHB) with malonic acid (MA) to form 3-methoxy
4~hydroxycthmemise acid (MHCA). Esterification of MHCA gave Ethyl
3-inethoxy-4~hydroxycinnamate (EMHC). Reduction of EMHC gave 3-me-
thoxy-4=~hydroxycinnamyl alecohol (MHC) . Polymefization of MHC with
Horseradish peroxidase in the presence of hydrogen peroxide gave DHP.

The synthesis of Ethyl DHP was started by ethylation of
pyrocatechol with ethyl bromide to form 2=gthoxyphenol (EP). Formy-
lation of EP gave 3-ethoxy~4-hydroxybenzaldehyde. Partial alkaline
hydrolysis of diethylmalonate gave potassium ethyl malonate, Careful=~

acidification of potassium hydrogen malonate gave ethyl hydrogen




malonate (EHM). Condensation of EHB with EHM gave Ethyl 3=ethoxy-4-
hydroxycinnamate (EEHC). Reduction of EEHC gave 3~ethoxy-4~hydroxy-
cinnamyl alcohol (EHC). Polymerization of EHC with Horseradimh pero-
xidase in the presence of hydrogen peroxide gave Ethyi DHP.

P+ chrysosporium was grown on the medium containing DHP

end Ethyl DHP for 30 days. Degradative polymers were purified by

sephadex ILH-20 gel chromatography. The structure of intaect and

degraded ﬁolymers were studied by UV specira dnd differential TV
spectra. It was féund that total phenolic hydroxyl groups.on degraded‘
polymer were increased‘

Investigation on the polymers structure by alkaline per-
manganate~periodate oxidation showed tThat uncondenéed aromatlc units
of DHP and Bthyl DHP were removed by the fungal, but carboﬁ-carbon bond
of aryl-alkyl compounds-and biphenyl units have been degraded with |
much slower rate than ﬁncondensed aromatic units.

Attempts to sepafate dimethyl-5,5,6,6 tetramethoxy~1,
1Zbiphenyl=3, 3 dicarboxylate from dimethyl-6, 6~dimethoxy-5, 5=
diethoxy=1, 1 biphenyl-3, 3-dicarboxylate wag unsuccessful. Couse-
qﬁently dimethy1—6, 6;dimethoxy-5—methoxy~5;eth0xy—1, 1;biphenyl—3,

3%dicarboxylate could not be detected inm this studies,




