HIE V= — A EET MO Ca-C B fEARE
1 AFEOCRR

B 2 ETHEBELO= LI MG OMBLIY Ca—-C 8 AR, iKY
T RIS B3 =/ — A B ~O-4 BVY =287 LA MOETR O MREIG
D—2THHZEERALIZILE,

TETRERB{LCEBIET = )~ iE B -0-4 BN S = F LA ODUR L
Ohi & McDonough” ABASIN L — B L BRIZLBELRIGG ¥ ¥ WT =) — )ik
BIVFET =) — ik B -0-4 B 7 = F Nk &ME AV TIALPE LI A TIRERICED
=MULRIE R $HD, LosL, ZOE B A ML -/ IEERICES Ca-C8 FEDHE
EZNEDORIGERIRY, R UG THD,

— 5 KR I ST IAN T RN T BV S =37 = /- KB SR A 95, TR
B TR iR c L AR R IS 2 VT b VT OE R ~E R 58 E . T/
MEKBEEE AT LA MO IS H LM T DU EN DD,

EbIT, 757 MIVTRIFVY =R OB BRI EO— DT = — AN = — B
BAELCOME THD 2, ZNbDOREEOEEE A BINCT DT LI HERRZ RN L
FTEERIZ BRI B = R E BT AERESHIZIRD A DITHLEE THD,

AT, ETEMNEREARMNU R IEEEIC LS =/ — VR LT = ) — A 7
=VEF LSO SR L, 612, RIHBREZ RN/ HRIC L)Y =
R ABLCOEEDHEIZ B OMIL, Y7 =B R L,

2. EBHIE
2.1 V7= TFMEABMBIO = -G EE T LA

Tz )= B-0-4 BVZ = MBI T A IVICFRETHD, UL, WiEEE L
MUY ERC X A = AR A6, 7=/ — e B-0-4 B =4
REEREO— O ThD, Jx/— vt B-0-4 BT = UG LTI TAT NSV
B— -~ T AF x> —F (GG 1-(4-hydroxy-3-methoxyphenyl)-2-(2-
methoxyphenoxy)propane-1,3-dio)% FV \z(Fig. 3-1), GG {IIMAH *° OO iR
WERELT,

EHIz, V= L ORI DOEF O— DRV T —F AFEATHD ¥, ZoRE
FAHVEET CRETHD S a — T VFELT—FAFESERTE2TMESmELT.
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CH,OH
HC—O

CH, OH

H,CO

OCH,
OCH,

VG: Veratrylglycerol-B-guaiacy] ether
(1-(3,4-dimethoxyphenyl}-2-(2-methoxy

phenoxy)propane-1,3-diof)

CH,0H

HC-0
CH, OH

OH

GG: Guaiacylglycerol-B-guaiacyl ether
(1-(4-hydroxy-3-methoxyphenyl}-2-
{2-methoxyphenoxy)propane-1,3-diol)

H,CO

OCH,

CH,OH
HC—0
CH, OFt

H,CO

OCH,
OCH,

VGE: a-ethyl derivatives of VG
(3-(3,4-dimethoxyphenyl}-2-(2-methoxy
phenoxy)-3-ethoxypropan-1-ol)

Fig. 3- 1. Phenolic and nonphenolic lignin models and lignin—carbohydrate complex model.
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NREGNAT VR — N~ - TAFT N TZ—FNOD - F NVHEKVCE: 3-3,4-

dimethoxyphenyl}-2-(2-methoxyphenoxy)-3-ethoxypropan—1-ol} & B A 7E(Fig. 3-1), 7233,
VGE BLOBRFININF VO —N--FT AT NV xz—F VG 1-34-

dimethoxyphenyl}-2—(2—~methoxyphenoxy)propane—1,3-dioli% Adler BOICEN * DHIEIC

ft>THEML7

2.3 EFT LAY ORI LUE RO

EF /LAY 0.63mmol & 20m b @ 1, 4-PFF T ATERL ., SR —bO PRIy,
90m ¢ DOFEEEYER(0.071mol/ 8)%, A —b, BEIWRER . BiwHE, »7V7
DD D=y 2% -5t e 300m L F -0 0 7TAZ NG, FHERURNBDA AL SRR T
BUT, BERATRERLANS, FUNKOREN 90CIZELESE ., fiEn—NMORBZT
T BT E o TERIREMRD T, BBEHBEEZRNT 5841, T MEEBEEMR
L7z 1,4-UA %% 12 0.63mmol OEEFHES TR AKEEHE 1m ¢ ZREL ., ERIIL7Z,

—ERFMAEIB LI, Sy 2D RIRREATK 2m 2 ZE]L, 2m £ @ 0.071mol/ ¢ JREE
KEF NG LR/ AV BATEO/2, v/ VORI L > TRIGER T Lz, Bi4E
R, i ko~ 57 4 —(HPLOWZ Lo T LTz, HPLC O airdeifiaRk
DBV THD, AR B LC-3A, 77 A4 :Dupont Zorbax ODS (¢ 4.6mmx25cm), HZ7 AR
BE:40°C, #aIH3%:280nm (23845 UV WIN, REBRAVELL : A /—L /7K 50/50(v/V)DIRAER
. Bt 1m 2 /47,

3. FERLBE
3.1 7z /)—NEBROHT =/ — VDT =T LSO GE
BEHBRE L IRML o486, GG VG MFE LD 90°C THEE THho7(Table 3-1),
285 B3 1AL IN THERICEB4LBCIE GG (X 50°C THAMEL, VG D4 fRIX GG Lvb
DIRNZEPRESNTND, ZOZERX IN IHEETIE 50°C THilBO A ARtk T
NO," NEEATAHDD, FHLVHEY 0.071mol/ & F2EE TIAMERN A MLV L%
BT,
—7, BAEEEE RIS, GG itloofk 16 Tl LUz, VG 11 3 BERIAL
HL7% Tb T0molbD I E CEIR SN/ (Table 3-1), ZOFERIL, 7=/ —AAEDTI— )
IV ea—i- f =TV —FIEREITIET = ) — DT L LTS s o iR
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Table 3— 1. The vields of the reaction products from lignin model compounds by nitric acid

treatments in the absence and the presence of nitrite,

Model Recovery yield Reaction produects by nitric acid

compounds  Ahsence of nitrite Presence of nitrite treatment in presence of nitrite

GG 98 mol % 0 mol % Unknown compounds
VG 98 mol % 70 mol % Veratraldehyde (15 mol %)

Notes: GG, guaiacylglycerol- 8 —guaiacyl ether; VG, veratrylglycerol— 8 —guaiacyl ether.
Reaction conditions: model compound concentration, 0.007 mol/ & water; nitric
acid concentration, 0.071 mol/  water; sodium nitrite concentration, 0.007 mol/ &
water; media, water/dioxane (9/2,v/v); reaction time, 3 hours; temperature, 90 °C;:

atmosphere, N,.
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- - - & - - - In the absence of nitrite
1.2 ——a—— In the presence of nitrite

1.07
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Fig. 3- 2, Gel permeation chromatograms of reaction products from GG with nitric acid in

the absence and presence of nitrite at 25°C for 3 hours.
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THIEETRL TN,

SHIZ GG & 90°C TIHEp<, 25°C THMEMEZ AL TR LI5S, GG X
2.9mol%DUT R CEIT X ., 280nm DU A/ 2V S RADOH BB L VB O 4=l A
Ta—\EEZx ik, 20O GPC OFERIL, GC O—ENSATVINEIRERT, BESL
feZ &N (Fig. 3-2),

3.2 7=/ — AN =0 — R HETNALEMD Ca-C B FHE DR

VGE X 90°C, 3 BFROABIZ I > TREEICHEL, VG &8 T0molbDINRTE 2 7z
(Fig. 3-3), &BIT, VCE [FF ML 7 AT ERER Lsmol%DINE T & 27, VGE InbD~F
MTATEROAEREEIL VG PODEREE LRI Thorz, ZbDFERIL, VGE X
BRI E o TVG 52, TORARFINT N TR E B2 T L2 RER D,

SBiz, 90°C ¢ 3 BEIC B L5 VG & VGE DI TH VG D3 T0mol%b T TV Vi,
FOED ., HEELEMBEOREYE 2, VC 2ARERIBV M TIA4ERETILI
Table 3-2 I RENAD LI HAHEEROME 2183 L VG DIRBITH ., T TATER
OILERIT D Uiz, BRI VG OWERICHEVFEBL 20 otz, ZIUX, D pH 23
LRUEEDEEDND, —F, EEORESE 3IC-20, VG DIRBIEED L, 7 vk
AT TR 30 FEOEEECTHRAILEA L, STV TATERIIHN 25 FOMHERAE
ETHMUIZbOD, TN EORKE TIIRD LT,

Ab B VG A IN [EERIED 65°C, 1 BRI OAIRIZL - T, 4-=haRTZh— R0
d-=paf T AT, 2 hLENTART M T NT RO L 2= afbpe 5252 0%
BELTWE, LENRST, HBEM LOMEREE TV =T MEAS M OB LY
b=befb B EETHEEBPND,

—% ., TRYESSLA TR L7 B 2 LD ML A M DBRL RS — IR I RSB ln 2 L T
HOHNTVD, Ogata b B IE_V AT AT LR ~DR DT va— VOTHBE LB EL
fro THAZER &, MR E 0RO oh AL SN ZE(E BRI NOR Y
MK BERFETIHANLORTHEREEN TS, ARIZBTE Ca-Ch FEEDH
BNRUINALKR DB EREIL Lo TALDIEDZ L DS,

L DLETRIRT B, AU R EARFLT AU VO BAREL, AR
BRI ER I Lo TR L T2, FORER, Fig, 3-4 IR T IR PAALAREREK
HIFTAALE VG RERBILENERFIMTATEREE L, ZOREER. Ce-CB &
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Fig. 3- 3. Yields of the reaction products from VGE and VG during nitric acid treatment in

the presence of nitrite,

Note: Model compound concengiration, 0.007mol/ & water, Nitric acid conceniration,
0.071mol/ & water; sodium nitrite, 0.007mol/ & water; media, water/dioxane

(9/2,v/v), temperature, 30°C: atmosphere, N,.
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Table 3- 2. Recovery yields of VG and veratraldehyde under the conditions of various

molar ratios of nitric acid and sodium nitrite,

Molar ratio pH of Relative yield ®
VGE: nitric acid: sodium nitrite the solution VG Veratraldehy
1:10:1 1.20 1,00 1.00
1:156:1 1.00 0.97 1.65
1:20:1 0.85 0.42 1.74
1:25:1 0.75 0.11 1.85
1:30:1 0.65 0.00 1.51
1:10:0.5 1.12 1.07 1.32
1:10:2 1.30 1,19 0.85
1;10:3 1.36 1.24 0.64

2, Relative vield was based on the yield of each compound at the molar ratio of 1:10:1.
Note: VGE concentration, 0.007 mol/ 8 water; media, water/dioxane(9/2,v/v); reaction

time, 3 hours; temperature, 80 °C; atmosphere, N,.
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BOBEIT A PAAIAR RO B EREEHDIRVEIETHIZ LA L o7,

—7% ., ERNEME - H I U R e AR L BRI AR =V B~ D UL AR B B

DR TR, Ca-C 8 HENHETHD, BLETHAILBY  HEED AL TIAT VR
Vo RE R THBL A — DA NARERL LT, TUXoE LA EOERIED L
Tro ZHUIRUONHF AV D ERE RS TS, SHIZEMBEBEEZRNLHALE K
SSERB T e A DA AR D BN T,

Gierer & Nilvebrant®® i3 Co-C B MBI ZHEHREES OERBEEMESRME T ORI
Ce-CP HAORBMIEERAERER > TWABIEEREL TV, B, TVFILAD
A, B-MAKFOZERLL THEAA A CIBMLZLBMENTND Y,

BFIEOB S, U UNHTF A OEIRTIREIN TWSLOO, ZIUTBIERK B L
KEOHEEIZL?D Ca-CB Mo EESOARITEEHLMIENTWRYY, bL,

B-HNABOZFENEETNE, Ca-Ch MOZEFESVERL, TDO®’ Ca-C8
BADORBIC I > TARFINTATERBERTHLE X HILH(Fig. 3-5),

4, REDER

ARETCIE, T/ —AMNKBEEE T2 T7ATINT e — - -FT ATz~
F MGG TR 2 AU = MEE I LA B MRt L, SMHEE 2 iin L7227
£, GG 11 90°C THRE CThH-/b 0@, MR EZARMLIZE G, GG 13c-72 15 5T
ERICEELE, £z GG & 25°C THMHRSR ML ciHRt B LIz8 &, GG I3
2.9molbDIN S TR S 1, 280nm DL ARV RO LD B D 4-=t a7 T A
Fa—&E % -, F0O GPC OfERIL GG O—¥NEAS LI EERLE,

Tz )= NAEDO TV —NZ Y ro—b— §-F— o —F NG IHE T = /) — WV OFENR
EHIEL TR BT DHDD, —HiZEE T Lizolz,

¥, V7 =0 A BLCOET AL e L CRIRLIEATRILZ Y Er—~ B -
PTALTINT—FTND o ~TF NFBEENVGE)DFISEH LML,
VGE % 90°C. 3 MR, EAHERIEE WAL - SEE CALELL /2B & VGE I35 &lcilkl,
VG %% T0molbDINE T H % 7z, EHIZ, VGE IE~FRLT AT EREH 15molbDIXERT
B 27z, VCE oD TIT VTR DA EIL VG HoDEFBELRAL ThHoT,
IRV =P 0 LCC HMBIEEBIC LTINS fEShiz i, Ca-C 8 FEa DM

NGy A AN i g
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Fig. 3— 4, Mass spectrum of veratraldehyvde given by deuterium labeled veratrylglycerol-

B —guaiacyl ether at benzyl position.
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Fig, 3~ 5. Possible mechanism of the C & ~C 8 cleavage in the lignin model compound.
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HBRIE R I IoREBRI LS Ca~C 8 A ORZIIHRR IS Th3, FOHEIE
FIERALNTRSTORYY, 2T, RUUNMIRREEARF SN VG MoAERTS
RIMTATER OB BERIF L. £ABRLIESNFI T AT ERIIEKRBET AV ERTE
NIITATERTHY, Ca~C § HAORBINIPNMIKRFROB| &EF bW
G ThHDHZLDBHLNEIR T,

TOITE 2 EOEREDLLIZ, Ca-Cp MOZEMAIERL, TDH Ca-CB HaH
DRZIZ Lo TAFIM T AT ERPER T OB ERE L,
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