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Recent publlcatlons dealing ulth the laolatlon of deplnoraslnol 
or &qqrlngareslnol from acidoIFsls products of wood llgnin by 
K.Fmudenbsrg 'I and X.Nlma,=) prompt us to report our results which 
Jso prove the presence of&-pinoreslnol-type structures In proto- 
Ilgnln nolecules through a different nuthod. 

Prior to the present paper, It has previously been reported 
by the authors that on the nitric acid oxldatlon of the ethmol- 
llgnlns prepared from severil kinds of woods, dl-$-Iactone of a,p- 

MI-(i@roqmeth~l)-sucololc acid (ill) was detected by a thin lPJref 
chroaatographF.3) 

We hare new sucoedded ln Isolating the dl-$&&one In a erg- 
staU.lne form. 

Nltrlc acid oxidations of acetic acid-, dioxane-, and milled 
wood-llguins prepared from sugl-, red pine-, and uhlte birch-ucods 
umre perforwd under.the conditions descrlbad previously 3) and a 
apotof dl&.actone was 8lmlIarI~found on TLG of each degradation 
product. ti a larger scale oxidation, sugl-dloxane-llgnln afford- 
ed acryddl.lne compoundae one of the oxldatlonproducts through 
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The bhulom of model mbrtaaeo md m&dlm8ne-ll&n 
wore BxBdnBd al CdBlytl~ hydmgautlal In order to furtJmr 

conflm the preuace of plnore8lnol-Qpe rtrwturea ad to 
ortlmte their mountd In llgnln mlecule8. 

K.Welngnee,s' R.D.Heuorth ead D.Woedcooh 6) ImvBreveeled 
thetd-pinoreeinol oritr dirwletherl~ nrdi4m~bjmtid 

to ~on~im tith fcemtian of d-lrrioireeindl end .t-eeoo- 
18~01lreinal~~irc~e~diw~~~on~ 
cetwtichrdroee=tica. nnreraav, ltlm8pmmmdthataI 
thr,nltrlc eeldoxldeticaoft&eebydwgeno~ie~te,di- 
+ctonewoul&ltbef~. la, tMe uelmptlanhea bea 
checkedthroughthefoll~expe~t: ~tiaunere 
cerrled outinQS$ equeoee eaetio eaidrolution,etroom bqvere- 
tumuldetmoepherlc prewurewitheeA~aroepperet.ue. 

~locarl~l~i~dim~~~w~~~kdu 
mdel#ubetsncee endecet4etofPdCl+wo&sFdClt) 
p~dB~rthodaiLLdlerurdJ3kr~'~~vued~ 
tbeTar1oue uolmte. &drogeMtial~tewereoddi5ed 
with cone. nitric ecld, end tholr dogrdatim produota ware 

exe#dnedthroughl%Ceereportedplariaue4. 
no. 11 
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Each hydrogen absorpticm curve of smdel substances revealed 
the existence of an equilibrium atate during a period of 4OWJ 

min. or ED-90 min. aa ahoun in FIG. ll. On the other hand, 
the investigation with TIE showed that such reaction products aa 

absorbed more than 2.O(mol./mol.) hydrogen to these plateaus 

did not yield the di-$lactons on the nitric acid oxidationa. 

Furthermore, it use also noted that the hydrogen consumpticua 

after these plateaus did not directly affected the presence or 

absence of di-Y_lactone. lhe aasumptionmentionedbeforo uaa 

supportedwith these results. 

In the case of sugi-dioxane-lignin, except that the larger 

amounts of catalyst were charged, the procedures of the hydroge- 

nation were almost similar to those used on the model substances. 

Because, the reaction rate of the lignin polymer use expected 
to proceed more slowly in such a catalytic hydrogenation experim- 

ent as required the contacting role of catalyst. Therefore, the 

catalysts uare used over 5 times the weight of the original lignin. 

It uaa not surprising that several plateaus were observed in 

the hydrogenation curves of sugi-dioxane-lignin. But, their 

reproducibility was not good except in the first stages of the 

reaction. However, they bscama better dth increase of the rates 

of hydrogen consumption. And, the inflections becasm leaa viai- 

ble as those shown in FIG. 111. The experiment using TLC on the 

nitric acid oxidation products of the hydrogenated lignin, indi- 

cated that the amounts of di-Flactone rapidly decreased after 
a period of 60-70 min. and afterwords, the spot became almost 
constant while it could hardly be discernible. However, the di- 

y-lactone did not completely disappeared even though the reaction 

tine uas prolonged to 24 hr., the amount of catalyst was increased 
to 20 times by the weight of lignin and hydrogen consumption 

amounted to 0.67(mol./OMe.) as shown in FIG. 111. 
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(It rhould alro be noted that the hydrogen consumption did 
not atopped at a period of 24 hr. under theee conditiona.) 

However, the aoat of the tetrahydrofuran ring8 of pinoreai- 
nol-type units in lignin uould be hydrogenoly8ed before the fir& 
inflection and the conauaptionr of hydrogen after the inflection 
would not directly contribute to such a ring-opening reaction as 
recogniaed in model experinenta. Increase of the rater of hydr- 
ogen consumption made the firet inflection obscure and made the 
hydrogen consumption values at thir time increase gradually. 

These should be explained by an aew+.ion that the increase 
of the catalyst mainly prompted the other reaction fron the ring- 
opening and (10 that the hydrogen conrumption owing to them 
increased even before the first inflection. 

FIG. 111 
Hydrogen absorption curve8 of sugi-dioxane-lignin 
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However, the ethylenic, benryl-aryl ether and a part of 
carbonyl linkages in lignin would also be hydrogenated in the 
first stage of the reaction. 
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