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I—1. ZBBIURBAE
AAE 1,300cc DEVEERA—-P 7V —FiZKK 60g, =%/ —n 120cc, 7K 480cc, NaOH 60 g
Ex, 50~60 T EREICEEY LY, KLERIIBES L T200° CLTIAZETRE S E251) %,
FRICELTHD, FARNE, #AFWETEC, WEWERY H. '
188 330cc DABA— 1t 7 v —FERACEDR, BRRELOMIABRRICIET THE L o
on—2. & #
FLLUTHHTRO0X o ¥ o ATO 7 +H4 (OKk$33.46%, Ar*y NV 5.1%, 75—V v ) r7=v21.1
%) ERREL, 1¥=V~yHELEAL
I-3. RE&#
RIGREE 250, 260, 270, 280°C & L, RILFM%E 0 ~ 5 R O#EA T 1 MM TR - KIE
B0 RATEREICE LR, rbicmsiz b L THAS LIZBETH B, L~ TRICEIZNESE
Bzl > TRE>TL 3
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— i T R RE I L T2 b RGBS AR, i
AELRGK TRBPELECENETRT, Fig. 1 RGH
MLBEEERCBEZ LI Ry P LZLDT, 250°C
TR SHMSTYL Okg/cm? iZELAVAS, 280°CTi 2
T 150 kg/em? M kLB, ZHIIKET ADRENE
LARGRENCHEE ST T3 LETRT,

IM—3. REHRE

o [} 2 3 4 5
react. time hrs,

Fig. 1 RIGRE L BESEOBIR
Relation of maximum pressure to

reaction temperature.
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Produced gases.

HRTH Do RILKRT ADRENI IR LI, V=V DRMBEEL L T=~TVEEORBILS
LOT, D77 v ¥V /RBEIVRI o TRV D LHEESh B,

m—4. BETs/-LE - :

RitER % =~ 7 VR L7ctk, SBEENL TEET LKL L bRAEHO= 5/ — VBT
Bo COBHKERICOVCTERINCX ) BRE=%/ —~ BERD, =—FVEO=2/~rE REL
knbkmarmmtﬁﬁﬂﬁwﬁ,:huxqrﬁﬁméptzaz—wﬁéﬁﬁﬁﬁéo:@ﬁ%u
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7z /—VE, INVEVEE, PHEEOIR
BEHEHETLIZS Ry b LD Fig.
4 (D~@) ThB, 7=/ —VEDOINE

Ys

residual ethanol

280° RRIGRE 250~270° C OFEF Tl G

s : - < 73 3 I BaBixHE VED LT, BRI
react. time hrs. NLTIOBHIHTH 5. T RIGIRE280°

Fig.3 RIt#%OBRE=%/-1E COBEDH T~18% DELVIREE(LE

Residual ethanol after reaction.

. Rl Zhi280°CLLEDER T FAE
ARELEL, V7 =vOBBLELYDE, REHHAR AR LELRT =/ —MERRRICT b
TREDTHE )0 EFRBDBEBPTEANFVBEBROAECIREERL, 111F 15~20% 5-TH
D, ZM7ra—AEBBbhEFHFIIEDO THIRTH -7

m—6. KEMERPOER

M-1 KFELZ75 7Y av (1+1) Otk Rnt MERE L . ZOHED 14k Table 1 ©
LBV ThH B,

Table 1. XEEWE (7957 2 v 1+10) OEHF
Distillation of water soluble products (1 +1I).

Fraction b.p. °C/10mmHg n¥ ) Yield %
1 45~ 60 1.4203 1‘0.8
2 77~120 1.4451 ' 33.3
3 120~145 1.4552 10.8
4 145~165 1.4660 30.9
5 high b.p. - 14.0

mM—7. RAK{LWEADSDOREY
M-7-1. SBBYPOR—R—yrr~bsS57 4~
HHELZFEME s7rerrva =g/ —/ (8:2) DBERTR——278< bS5 7 4 —ZDIF,
2,4-dinitrophenylhydrazine-HCl & & EHET 3 LW 5EDO ARy b M Ehiz,
BHET Ry 0.31, 0.56, 0.72, 0.82
EHES Ry 0.06, 0.31, 0.56
TvE=Y ERBHRIC X B RERIGE R 0.06 OYWEOLNBHETHITBEETH S, Lich » THH
TAA—AEDLDRELAEFELTHRCI LB 5,
IKYEHE DEEYE 5% isopropyl alcohol 1, t-butyl alecohol 1, 7K 1, benzene 3, 0%MEEE2 %465
BRI DR=R—= 782} ST AFAFUYTN—DT N a—VERICE - TEBD AR v M ERT.
Jibb Ry 0.04, 0.15, 0.68, 0.77 D5 EEBRHLZN, ZD5H Ry 0.68 & 0.77 DARy PR
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Yields of reaction products.

BLAEL, BRICEBHET lactic acid BX U lactyl lactic acid WY T3 I LM -7z, ZDL

Dix chloroform 1, 95% ethanol 1,

902 835k 1 % DYEIR Tix Rr 0.75, 0.85 %7 L, n-butanol 4,

HEEl, K1OBKRTIZFNFR 0.67, 0.78 D Ry {Ex & Y, lactic acid & lactyl lactic acid T

TLRiE-EY LT

FRAED Ry 0.06 OMERIRIEFMIRDO AKXy b THBA, ERO—ETHS 5,

m-7-2. 7V

%.ﬂ(i@ﬁlzﬁéﬁﬂiﬁgbf:l%, b.p. 140°C/5 mmHg M ETHBOMEKERE X o Thi =5/
—~ AV THEERTS L m.p. 134~135°C 2R L7z, TRAVEITLEDO LB Y TH B,
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C H
CHeOs & H fE 50.69 4.26
£ B {E 50.57 4.49

ZOYWBEEIINR=NVRIEEEBL, K, =—FNMCEE, TAa—MIHE, TYIVICRE, 72/
—~VORIGERERE. LR, A7 P % Fig, 5 87T, Thicks & 1750 cm~! IZBAR RIS
B, 7o 7 b VICHENT B LER BN, RESSEOTD, ThEEOERIETE M > muco
lactonic acid TV HEL TV 3,

M-7-3. ZDDOSHY

(1) BHE7IFI7YaVPDLRA 205°C D7 2=~ FTV ~VE Lo TOAFHELTROL

BV TH5,

C H N
CoH120:N: & U TEHEME 60.00 6.67 15.56
L 60.91 6.19 15.56

Z i glyceraldehyde @ phenylhydrazone &% % &h 535, WL DK, BRERERITITE T
RO THEETER,

(2) =2 o ft
b.p. 113°C/9mmHg D77 7Y a2 Vb phenyluretﬁane (m.p. 134-5°C), b.p. 106°C/4 mmHg,
n;"’ 1.4445 D75 7Y 2 VB, m.p. 198~201°C ® 3,5-dinitrobenzoate # FHEFN X TV 328,
ZDROWERF] Lizizd, ETERVEETH S,
W-7-4. SRHDOHERK
TNDOREPBEEROT VA VRBIZ X > T2 bhBZ L +AELX LB,
— R ERERR T V2 ) FET CMKIMIic LY,
carbohydrates—>(hydroxy aldehydes or hydroxy ketones)—>(saccha;inic acid, lactic acid)
DY 5B+ 5. R.L. WHISTLER®Y 53 polysaccharide # 7 &4 ) TR L TERE X OB 2
TVB, ZOFEEL T lactic acid ZEVIZ=AFVEEST lactyl lactic acid L7231 DT, #%#F
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2 RNEHTH DY,

77 b VRIS S SIBKE 5 G B EITEL D B,

VTR LTHL ZORGIZEEOBILEL VI LV XL LATA I VI X DIMKSERELE TS
LT, ZM7 V=2~ MVEEITFHCRLTIELALEL TRV, LELBIZT7 V7Y OZOERDEE
2L SROBYNIHBNEEREYRH D L Bbh 5,

m—8. Ys/=>XkOD3EH

72/ —MEELTHBSNIBARY 7=V bBRLZbDTH S, 7 FHICHL T8 ~18%D
WETHBH, Thix77—v VY 7=Vt TH30~90%Ic 84T 5B TH 5.

T2/ —NFER—R—ye= /57— 12EY BRELVIZRE, HEKL7. BT dimethyl
formamide : xylene (2:9)-G1, =xylene : methyl ethyl keton‘e : formamide (25:25: 1)-GII X
O ligroin : dimethyl formamide (300 : 1)-GII ®» 3&¥#% fAv:7zo G1, GII iZ pyrocatechol DT
LE2ME7 -/ —~VEDOHFBEHZT <, GII i3 gnaiacyl- B XU syringyl- FHEGELEDE) 7 2/ —
NMEDOZEEZ I WERE R L (Table 2)o HEBOcH =V =y HOSBHE LHLL N, RITRE
Mk oX=y=o¥»bixEL LT guaiacyl- FEMFB XU pyrocatechol FEMAN RV HEhizas,
ZMD 5% guaiacol RROEZLFET 5. DT p-ethyl guaiacol, p-creosol #3%\v>. —J, p-ethyl
catechol ZEMF LT 5 catechol FHMELEREIZAD LI,

Table 2. RIGIRE 280°C iTBVTERL7 =/ —VEDR— =70 =} /57 4 —
Paperchromatography of phenols produced at a reaction temperature of 280°C.

R Colour | Beech Spruce
Substance / value by diaz. React. Reaction time, hrs.
sulfanil.| f1me
GI GI GII acid 0 0 051 2 3

unknown 0.17 0.16 — p‘g“:g)l,e # £ - -
unknown 0.22 0.20 — 7 H £ - -
unknown 0.31 0.24 — 4 + + - -
pyrocatechol 0.48 0.37 (0.01) 7 + + # H - -
p-methylcatechol 0.53 0.47 (0.05) | purple| = + H + - -
p-ethylcatechol 0.60 0.61 (0.06) 7 + + # + - -
p-n-propylcatechol 0.62 0.76 (0.08) v ? ? + £ - =
1,3-dimethylpyrogallol 0.55 0.63 (0.18) [ red H# - - - - =
guaiacol 0.65 0.72 (0.42) | orange| # I
p-creosol - 0.72 0.79 (0.68) pink H + + = - -
p-ethylguaiacol 0.78 — 10.35(0.85) 7 1 HH - =
dihydroeugenol 0.80 0.87 (1.00) v + |+ £ - - -
phenol 0.69 —  10.61(0.20)| yellow | H H+ 4
4-methyl-2, 6-dimethoxy- 0.64 | 0.67 | (0.34) light | + - - - - -
phenol pink
vanillic acid 0.37 0.35 — orange| + +
syringic acid 0.23 0.25 — red + -

The Ry values in () are calculated as follows :

Distance of the spot from the base line

R = -
s value of substance X Distance of the spot of dihydroeugenol from the base line
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7 H D ORI MR A D guaiacyl BEEDRAMIC syringyl HMGE &L, TOERS
% 1,3-dimethyl pyrogallol, guaiacol, p-ethyl guaiacol T %, phenol, p-creosol iXZHIZKRWT
v 35H, catechol HEMITI =V =Y MDFERICHRTHEVEITH S,

7 =/ —VEUE280°CIE B B RIEHHM TR LS CAERT 5. LaL, THIRRERHHMLE & biczod
BEEATRIENRA——sr<t /T AL > TRDDN, Thbb, KGO0 TiX, pyroca-
techol FEMRIHERNICHRBIETH S, KGHFHEZEETHTE (12053), 1E& ALY phenol DH &
Bo BLEDZ L%, V7=V DGR guaiacyl (F72ik syringyl)— catechol—> phenol DJRIC L7z
B, BaAFr, BREEZGTIEHECBETSILERL TS,

IhoDMin 7 -/ —MVEDIEHIC, INMEFUNAEE DD benzoic acid FHAEBAERLRDOH
T2 Thbb, =/ =YHH5i% vanillic acid, 7 F#2>5i% vanillic acid, syringic acid DOE#H A
sme<bt /7 A ReHERz.

PlEdR—s=2a< b/ I ATROLNBGDOTHEP, TOMICHLMEICRER L2 VIER2R
VEELTVRLZIAND, RBESFN7 =/ —A¥E, diphenyl BlD7 =/ — A YO FENSTFTHRE
ha.

IV L3

AMETANYE2R) —ATHETEILICEY, V7 =VEINDL7 =/ — MR, RKEHRPLIE
Z@7 Va2 —NE ) DENTEREITR -7, BEHR 6 i% lactic acid, lactyl lactic acid #FRT &
L, ZOMBEEE 85X hydroxy aldehyde TS Z L2 Mol ZMT V2 —NMZIZEAEHE
LAECERTH 2.

Y 7 =vEBFP O, £D30~0BHYTE=—-TATED7 =/ —VEBZ BN, TOHEBIL=
V=Y #HHh5ix guaiacol, p-creosol, p-ethyl guaiacol ZERAP LTS £/ 7 = / —~ VM EHDIEMIT,
pyrocatechol X UZFDFHEMENRAL LNz, 7 F# 251X 1,3-dimethyl pyrogallol, guaiacol, p-ethyl
guaiacol 3% 5 & $% <, 2T phenol, p-creosol 23% Mz, catechol Hix=" <Y HDFAIK <
BRTHETH S,

T ik
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Reaction of Wood with Ethanol and Sodium Hydroxidc under Pressure.

Akira SAKAKIBARA, Katsuo ODA and Satoshi TAKAHASHI

(Résumé)

Beech wood (Fagus crenata BL.) and spruce wood (Picea jezoemsis CARR.) were heated at
250~280°C with ethanol and NaOH. Main reaction was hydrolysis by alkali, and hydrogenation
occurred but little, because insufficient hydrogen gas was produced in this reaction condition.

Products from carbohydrates were lactic acid, lactyl lactic acid and saccharinic acids.
Existetence of glyceraldehyde and lactone were presumed.

From lignin about 30~90% yield of phenols was obtained. In the case of spruce wood
guaiacol, p-creosol, p-ethylguaiacol, dikydroeugenol, phenol, pyrocatechol, p-methylcatechol,
p-ethylcatechol, p-n-propylcatechol and vanillic acid were detected by means of paperchroma-

tography. From beech wood 1,3-dimethylpyrogallol, syringylmethane and syringic acid were
found as additional products.



