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4-O-hiethylglucuroi;oxylan IS an Important constituent of wood and NOOJ 

pulps. An appreciable portion cf the uroruc acid moletw are splrt off during a hraft 

cook’ by reactions wblch are st.111 obscure Moreover other methylated uromc acid 
mole:lcs formed* III the pAp durln g the cuoking have been ldentlfied as -I-3-methyl- 

L-lduroac acld3 
We now report on model expenments with 2-O-(-l-O-methyI~-D-gluco- 

pyrano;yluronlc acid)-D-\ylltol (1) 

ExFTRIh4ENTAL 

Deaerated sc!ut~ons of 1 In M sodium hqdrcude (IO ml) were heared UI Teflon- 
coated autoclaves for various times, then cooled, decatlonlsed, and analyzed by amon- 
exchange chromatography. The elusles were monlrored au:omaticaUy at 254 nm and 
by usmg a three-channel analyzer’ A typIcal chromatogram IS shown m Fig. 1. The 
quantitative determinations were based on the response in the periodate-formaldehyde 
channel 

The products were isolaled by preparative anlon-cxchange chromatography 
(Table I) and identified by g-1 c and g l.c.-m s of the trlmethyklyl (Me,SI) 
derlvatlves’. The compound (X) eluted first was vylltoi and the second &as unreacted 
1. The product III peal, 2 gave colour tests very sun~lar to those of 1, rndlcatmg It to be 
the epimenzatioa product 2-O-(HO-methyl-B-L-Idopvranosvluronic acid)-wuyhtol. 

The mass spectra of 1 and 2 were almost Identical, and 2 gab2 xyhtol and 4-O- 
methyl-ktduronic acid on acid hydrolysis 

The compokmd eluted last gave a weaher, relative response in the carbazole 
channel, but had very strong u v absorbance (&,,_ 230 nrn, E 5910) characteristic of 
a$-unsaturated uromc acrd@. The actd was retained very strongly by the anron- 
exchaoger, both In sodium acetate solutlDn and 10 acctlc acid. These data suggest the 
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FI; I Separatloo oi products oblsmed after LreaLmem of ‘-O-(l-O-rnerhLi11-D-glucopyranos~’- 
uromi zaci)-~ xbl~toi (1) IO M sodium hydrowde ior 1 h at I G@’ Column (4 y 820 mm) oi Douev I- 
X81&0-~ re51n (I 3-16 pm) cluwd with 0 0% sodwm ocetore 1~1th acetx acid added IO pH 5 9) a~ cc 

Imear rlow-rare oi 1 1 cm/mm - chromic x-d melhod. - - , pcnodaw-iormaldehyde 
method. - - - caihuole merhod - -, u v absorption at 2% nm 
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“Rerenrlon rlmti of the hle,S~ UI rlvattvr‘s relaLl%c IO those ol ihe 0-b-D-glucopvrano,\I (l&)-D- 

gluc~tol deri\alits 

structure 3 whrch was confirmed by mass spectrometry of the Me,Sl denvatlve The 

most prornment difference between the spectra of the Me,!9 denvatives of I and 3 
was that the characten,tlc fra_gment Ion (nl/e 407) from the glycosyi moiety of 1 
(see formula) was not recorded for 3 whxh gave a correspondrng abundant eon with 
m/e 375 
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The ‘;i-n.m r spectra (D,O. 270 hlHz) of 1 and 3 contarncd doublets tbr H-l 

at S 5 17 (J 4 Hz) and 5 43 (J 2 7 Hz). rrspecrrvely. X chdracterrsttc doublet for H-4 

dt d 6. I5 (J 3.2 Hz) was recorded for 3 

REXILTS -\VD DISCUSSION 

The results given m Fig. 2 show that 1 \I~S degraded raptdly In \I sodium 

hydrowdc at 150’. An apprectable amount of 2-0-(4-0-methyl+?-L-rdopyranosyl- 

urontc acid)-D-xyfltol (2) was formed rapldly by eprmerlzatloo and both eptmers \vere 

decomposed to gve 2-0-(~deo\y-8-L-ll?~~~-he~-~enopyranosyluronlc acid)-D-\yhrol 

(3) and uyl~tol. The concentratton of 3 reached a mavlmum after v I 5 h and then 

decreased with mcreasrn,o formation of xylrtol. The formatton of 3 from 1 or 2 

presumably ~nvolvc~’ ’ j3- e tmtnatron of hleO-4 follo\rIng 10~5 of H-5 It 13 therefore 1 

reasonable to assume that I and 2 are decomposed at the same rate. 

No urontc or aldomc acrds were detected in the reactron, but anion-eucbangc 

chromatography In 0 OS and 0 3~ sodturn acetate rtxealed small amounts of cevcrai 

fragmcntatron acids. mamiy formic acid (0 7 mol per mol of degraded 3) Conden- 

satron products held Irre\erslbly by the Ion-exchangers were 31~1 formed 

If pbeuda-first-order reacuons apply for the depicted formulae szheme. then 

-d[d]/dt = (I\, +X,)11]-k;[2], 

-d[21/dt = X; [2]-k,[l]+k,[2]. 

d[3]/dt = A-, {[1]+[2]) -A,[311 
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FIB. 1 Composllloo 01. Lhe rezc~~on mlxlure ?-U-US-O-melhyl-x-a-glucopyranosylurolllc ac~dj-D- 
XYII~OI (-_O-), ~-c3-(-l-O-melh~I-~-L-~dopyra~osyluron~c acid)-o-u~l~ro! (-_O--), 2.O-(4dcoxy-8 L- 
rhrpo-hex~nopyrano=~luroDls acid)-D K>IIIOI (---‘-_). q411ol (-5’-) 

Time Ihl 

FIN 3. Relauonshrp (-f+-) cwtlseeo lr~{[l)+lZ]} and the LIPZ oi rrsstlon ued for btermm3uoo 
oi k, , 113 [I] ber5us umc (--Cl-_) for comnnnson 
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and 
dm/dt = k,[3]. 

As predIcted from tbe first two equations, a plot of lr~ {[II-t [tj} wrsus trmc 
(FIN. 3) ga\e a straight hne The pseudo-fist-order rate constant X, was equal to 
0 91 h- ’ The rate constant kX for the formation of xyhtol from 3 was calculated from 
the following equation, 

wh:ch was obramed by Integration The full lrnes drawn in Fig. 2 represent the 
concentrations of 3 and \ylltoi (X) calculated by apphcatloc of the rate constant 
Xx = 0.52 h- ‘. The results are In agreement \i~th the postulated renctlon scheme. 

hiost probably, a reaction Acme analogous to that discussed above IS also 
responsible for the removal of CO-methylheuuromc acid moleties from \ylsn dunng 
a kraft cook Hence, demethylation of the \ylan should occur more rapidly than the 
loss of the uronlc acid ,oroups This situation was observed by Clayton* m z study of 
the alkaline de_gredz$ion of hardwood vylans From the comoaratlvely low ciegrsda- 
tlon rate of 3. It must be concluded that 4deory-L-rhreo-heM-encpyranosyluromc 
acid moletIes are hnked to the XJWI present In krafr r~~ulpj. AfLel acid hjdrolysls of 
hrafr pulps, Iare proportions of 4-0-methylglucuromc acid and appreciable 
proportions of 4-Glnethyhduronlc acid are present or the h9drolysatc2, whereas no 
unsaturated uranic acids hake been observed A plausible explanation 1s that the 
unsaturated uromc acid moletIes ~LTZ decomposed dunng the acid hydrolyslig. R-IIS 
nas confirmed :n experrments WILII 3, which showed that hydrolysis (2 and 3 h, 
0 05%1 H,SO,, 130”) gave tar In addillon to xy!itol. No uromc acids were present m the 
hydrolysate Hence, the above reactlon scheme IS va!ld for the eplmenzatlorl and 
destructloo of the -I-U-methylglucuromc acid molelles m xqlan durmg alkaline 
pulping at high temperature 
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