
CARBOHYDRATE RESEARCH 

Note 

169 

Mass spectrometry of methylated pseudoaldobiouronic acids 

CLIVE C KUENZLE 

Department of PJmrmacoIog> and Btocltemrstry, ScJ~ool of Veiermary Medxme, Umuerslty of ZurrcJl. 
Zurrch (Swrtzeriand) 

(Received October IZth, 1971, accepted for pubhcatlon m revised form. January 6th, 1972) 

Recently, the Isolation and partial elucidation of the structure of a novel 
pseudoaldoblouromc acid from human bile were reported’ This compound has been 
tentatively Identified as 4-O-cc-D-glucofuranosyl-D-glucuromc acid Lmked giycoadlc- 
ally to the carboxyl groups of blhrubm, It constitutes one of the maJor, naturally 

occurrmg conJugates of this bile pigment The finding of this blologlcally important 
pseudoaldoblouromde prompted an Investigation mto the posslblhty of ldentlfymg 
pseudoaldoblouromc acids by mass spectrometry In particular, the question arose as 

to whether these compounds fragmented by pathways slmllar to those observed with 
neutral dlsacchandes’ 3, aldoblouromc acids’ 4, and aldotrlouromc acids’, thus 
permlttmg a detailed analysis of their structures with respect to type of glycosldxc 
hnkage and size of sugar rmg 

Because of the scarcIty’ of suitable reference compounds, onIy two substances 
were analyzed by mass spectrometry These were methyl [methyl 2,3-dl-O-methyl-4-O- 
(2,3,4,6-tetra-O-methyl-cr-D-glucopyranosyl)-D-glucopyranosld]uronate (1) and methyl 
[methyl 3,4-O-isopropylidene-2-0-(2,3,4,6-tetra-O-methyl-P-D-glucopyranosyi)-or-D- 
galactopyranosldluronate (2) 

MC 

C+OMe CO,Me 

,o&G.+o~oMe 
OMe OMe 

The fragments observed for 1 and 2 are hsted m Table I They are ldentlfied 
by the symbols mtroduced by KovAElk et al 4_ The mass spectra reveal the occurrence 

of essentially all the fragments known to be produced under slmllar condltlons from 
methylated denvatlves of neutraI dlsaccharldes2 3 and aldoblouromc acids’ 4 Thus, 
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they support the hypothesis that all types of disaccharides fragment along strmlar 
pathways 

Pseudoaldoblouromc acids are easy to dlstmgmsh from neutral dlsacchandes 

TABLE I 

MASS SPECTRA OF METHYLATED PSEUDOALDOBIOURONIC ACIDS 

Compound 1 (mof rot, 468) Compound 2 (mol. wt ,480) Assignment 

mle Relatlbe rntenslty (%) mk Relatloe mtensrry (%) 

465 
449 

15 
06 

04 
14 

ba0 

baA, 
M+ -CHsOH 

abB1 
abD I 

&Fl 

baF, 
abJl 

437 01 
436 001 

367 005 
319 01 
306 12 
305 09 
293 27 6 

247 04 
233 140 

219 17 
201 150 
187 14 9 

173 28 

169 51 
161 10 
155 32 
145 48 
141 30 

131 21 
129 44 

127 40 
111 81 

101 34 9 
89 93 
88 I00 0 
85 56 

75 25 6 

73 
II 

59 

45 

74 
113 

44 

19 1 

406 
379 

305 31 2 

275 27 

245 43 
231 24 
219 24 

bAl 

UAl 
b-42 
a& 
bCz 

187 46 1 

173 44 

155 
145 

40 
66 

127 12 5 aC3 

111 12 5 aA+ 
101 78 5 Fi, GI 

bJi 
aJl 
Hz 

D3 followmg the nomenclature 
of Heyns et aI 2 

CH3 

CH3>GH 

H,C=&H, 

CH3& 

88 100 0 

75 29 0 

71 314 

59 23 2 

45 86 5 

43 96 5 
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by virtue of a number of fragments that contam the group -COOCH3 as opposed to 
-CH+OCH3 Thus, comparison of correspondmg, fully methylated derzvatzves, e g , 
compcund 1 wrth octa-O-methylmaltose, would reveal drfferences of 14 mass umts 

between correspondmg fragments of type bA,, M+ -CH,OH, abDz, baF,, abJz, 
bAl, bAz, bA,, be,, and bC, 

Drfferentratron between pseudoaldobrouromc acrds and aldobrouromc acrds 

IS less-readily accomphshed, and the ldentticatlon of a fully methylated pseudoaldo- 
bzouronzc aced rests almost excluszvely on the occurrence of a promment Ion abJ, 
of mass 293 In contrast, the correspondmg fragment derived from an aldoblouromc 
acid would appear at m/e 279, and the mass posItIon 293 would be either free or occu- 
pzed by a mmor Ion specres only’ 

The presence of a srgnal at nz/e 305 (baF,) nnght appear to provide another 
means of rdentifymg a pseudoaldobzouromc aced, as opposed to an aldoblouromc 
aczd However, thzs crztenon seems less rehable for the foilowmg reasons (I) Although 
the occurrence of an ran abFr of mass 305 has never been reported for aldobxouromc 

acrds’ 4, the presence of Just such a fragment (occurrmg at in/e 319) m the spectrum 
of compound 1 nevertheless opens the posslbrhty that rt nught also be produced from 
certam aldobrouromc acrds (2) The relattvely low abundance of the fragment abFz m 

the spectrum of fully methylated pseudoaldobrouromc acrds (e g 1) provrdes for the 
eventuahty that thus ran might remam undetected m cases where only very small 
amounts of the sample are avadable for analysts The fact that the fragment baF, zs 
not observed m the spectrum of compound 2 1s not at varrance wrth the Idea that rt 

IS an obligatory srgnal wrth fully methylated pseudoaldobtouromc acids, the absence 

of this partrcular ran 1s easrly explained by the presence of the rsopropyhdene 
group, which prevents compound 2 from bemg fragmented along pathway F 

The fragment a6D, @z/e 367 with compound 1 and at nz/e 379 wxth 2) needs 
special mention because of the ease wzth whzch zt could be mistaken for the key 
fragment baDl charactensttc of (l-+6)-hnked aldobrouromc acrds (m/e 367 wrth fully 

methylated derrvatrves) ’ 4 However, rt should be relatrvely easy to dtstmgmsh be- 
tween the two alternatives since, with (l-6)-linked aldobrouromc acrds, baD, IS 
quite promment, whereas rts counterpart derived from pseudoaldobrouromc acids 

tends to be a mmor spectes 
It has emerged from several studres that the only fragment whtch allows 

unambiguous drlferentratron between a (1+2)- and a (l-+4)-linkage m neutral 

dtsacchandes3 and aldobrouromc acrds4 1s the fragment aB, or bB3 occurrmg at 

In/e 161 The presence of this Ion IS mdlcatlve of a (1+4)-lmkage, whereas Its absence 
1s taken as evzdence for a (1+2)-linked compound It zs a partzcularly rewardzng 
result of the present study to find that thzs rule IS equally applzcable to the analysrs 
of pseudoaIdobzouronzc acids This zs deduced from the observatzon of a fragment 
of mass 161 m the spectrum of compound 1, whzch IS absent from that of 2 (Table I) 

All of the above results are consistent with the contentton that mass-spectro- 
metric rdenttficatton and structure elucrdatton of methylated pseudoaldobrouromc 
acrds IS feasrble 
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EXPERIMENTAL 

Preparation of compound 1 - d-O-a-D-Glucopyranosyl-D&CUrOIllC acid 

hepta-acetate6 was a gtft from Dr Y Hlrasaka, Chug= Pharmaceutrcal Co Ltd , 

Tokyo, Japan, and was converted mto Its fully methylated derlvatrve essentrally as 
descrrbed’ for the preparatron of hepta-0-methylaldobrouromc acrd methyl esters 

The crude product was punfied by preparatrve thm-layer chromatography on srhca 
gel PFZs4 (Merck) wrth benzene<thanol (5 1) The maJor fractron (RF 0 65), eluted 

wrth chloroform, gave 2 3 mg of compound 1 
Preparatron of compound 2. - The acetyI groups m methy [methyl 3,4-O- 

~sopropyl~dene-2-0-(2,3,4,6-tetra-O-acetyl-~-D-glucopyranosyl)-a-D-galactopyr~os~d]- 

uronate’ (a grft from Dr S Bauer, Instrtute of Chemrstry, Slovak Academy of Sciences, 

Bratrslava, Czechoslovaha) were exchanged for methyl by drrect methylatron wrth 
methyl sulphate and banum oxrde ’ P 1 c , as descrrbed above, yrelded 3 0 mg of 
compound 2 

Mass spectrometry - Spectra were recorded with an LKB gas chromato- 

graph-mass spectrometer type 9000 at an lomsmg potentrat of 70 eV SampIes were 

drssolved m drchloromethane and InJected mto a column (2 5 m x 4 mm) of 1% SE-30 

on Chromosorb W packed m a glass tube Further condrtrons were carrrer gas, 

He, 30 ml/mm, qector-block temperature, 220”, column temperature, 155”, separa- 

tor temperature, 250”, ion-source temperature, 270” Compounds 1 and 2 each gave 

a angle peak on g 1 c , and each mass spectrum was taken at the maxlmum peak herght 

ACICNOWLEDGhiENTS 

Dr Y Hu-asaka and Dr. S Bauer are thanked for generous grfts of the two 

pseudoaldobxouronrc acrd derrvatrves The help of Dr A Chang, Umversrty of Ziirrch, 

wrth the recordmg of the mass spectra, 1s gratefully acknowiedged 

REFERENCES 

1 C C KUENZLE,BIOC~~~Z J, 119 (1970)411 
2 K %YNS, H F GRUTZMACHER, H SCHARLIANN, AND D MULLER, Fortschr Chem Forsch, 5 

(1966) 448 
3 N K KOCHETKOVAND 0 S CHIZHOV,A&UJI Carbohyd CIzem,21(1966) 39 

4 V KOVZIK, 5 BAUER, J ROS~K, AND P KovAE, Curbolzyi Res, 8 (1968) 282 
5 V KOVXIK, s BAIJER, AND J ROSIK, CarboJzJd Res, 8 (1968)291 
6 Y. HIRASAKA AND I MATSUNAGA, CJzem Phorm Bull, 13 (1965) 176 
7 P &POS AND 3 BAUER, CarboJlyri Res , 6 (1968) 494 

Carbohyd Res ,24 (1972) 169-172 


