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Note 

Identification of methyl 6-deoxy-O-methylhoxopyranosides 
by mass spectrometry 

~UDIM~R Kov~~IF;. LITSENT F.~IHALOV. STEFAN LXRACSONYI. A?-~D RUDOLF Tohrw. 

Initriure of Chtwrr~rrv. Slorak .-lcodemy of Scrrnces. SO9 33 Emrr~ltitxz (C:rchoslo~ ahia) 

(Reccitcd August 3lst. 1976: accepted far putrllcation. Novemher 18th. 1976) 

04 comparison of the fragmentation in elccbron-impscr mass spctrometry of 

partially methylated methyl hevopyranosidss I .‘, methyl hexofursnosldes ‘, and 
methyl (methyl 0-meth~lhc~op:~anosid)uronate~~,~ with that of their fuliy methyl- 

3ted annlogues ‘-I” shoiis ihat rhe presence of 3 free hydroxbl group causes a shift of 

ion masses and a change of ion intensities. Compounds containing free hydroxyi 

groups disintegrate on t ktron impact IQ ir32mentation processes not obsened for 

the methylated derivatives. An objective of the present \xorh \\as to elucidate the 

fragmcnrntion psttern of methyl 0-methyl-a-t_-rhnmrlopyr3nosides 1-8 and 

coInpare it irith the knofvn fragmentation of per-0-merhylated methyl 6-deoxy- 

hexopyranosides’.’ ‘. 

Elucidation of the fragmentation of compounds 1-S could prcaide information 
useful for the detcnnlnntlon of the number and th+ location of methyl e;oups in this 

class of substances. 

The It-eV spectra of 1-S are summarized in Table I. The values arc giLen 3~ 

percentages of the total ion content (“b SJS). Bcc3ujr: of the ccmplevity of 70-e’r’ 

spectra. 12-CV spectra were preferred for purposes of interpretation. 
The fra_gnent.ation of methyl 3,.3,4-tri-O-methyl-r*-L-rhamnopyranojide (3. 

Table II) was essentially similar to thar of meihylated hexopqranosides’.’ ‘. ewzpt 

that ions of the E series Here not formed. 
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“I:! eV. The numbers reier 10 the pob111onj or the methyl groups. 
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TABLE II 

CHARACTERlSTlC FEATL’RES OF THE FR\G~¶ENTHTION OF METHYL O-h~ETH~L-Z.L-RH~~MOP~Tc4hOSIDES 
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‘Peak inlenslllcs: , <0.3O,b; ..,O.j_l.OO,b; . . . . I-5YL; X, SlO?b; X X, l&20’:;; w X E:, >100b. 
Ihz numbers refer to the posItions oi the methyl groups. 
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Tbe fragmentation of the partially methylated derivatives 1-7 follov,ed known 

pathways to only a limited extent. For the fragmentation series common to both fully 
and partially metbylated compounds, capital lcttcrs arc used in Table II. 

The B, ions @z/e 162) formed from the di-O-methyl derivdtives S-7 are cleaved 

funber in a number of ways. In addition to the common splitting of -0hle and 

-CiizQMe radicals, the hydrogen alcm of the hydrovyl group IS cleaved, giving rise to 

iors for which the nz/e halue of 161 is nc,i affected by OH/OD exhan_ge. The elimina- 
tion of methanol from the B, ions gives rise to ions (IO) ai m/e 130 (no shift after 

deuterium ewbangc), ~4th molecular composition C,H, )03, which are stabilized by 

cyclization. ILfetastable transition measurements showed that the ions m nr!e 130 are 

also formed in the reverse manner, i.e., by tbe elimination of acefaldehyde from the 

ion-radicals fhl - MeOh]+ - (9). 

The fission of rhe 8, ions formed from the 2.4-di-O-methj I rlen\ative 41 also 

occurs by elimination of methyl formare to gibe ions C5H, oO2 (m/c 102, no shift after 
rleutcrium e*.change: m* for I@-IO?). Thz t’ormnrion of rhcje Ions must inbol\c 

complicated rearrangements. 

The C, ions (II) disintegrate by loss oi metbyl radicals and by eliminstiw of 

metbanol to give ions (12) at m/e I14 (CdH,,,Oz)_ 

_I 1,+ : -4 

---F-- II 
1, - T,’ !_ 

For the monomethyl e&hers 24. peaks corresponding to B, ions were found 

only for the 2-O- and 4-O-methyl compounds (m/e 1454149 after deuterium 

ercbsnge). The loss of a hydrogen atom from a bdroxyl group to gibe the ions at 

m/z 148 was pronounced for the 4-O-methyl derivative. 

A mo!ecule of water is lost from the B, ions formed from the 2-O-methyl 

compound 2 to give an ion radial [B, - H,O]’ . at m]e 130 (C6H,o0,). Tbc 
pronounce< formation of H, ions (IX/P 88) from the 4-O-methyl derivati\‘e was 

unexpected, as vicinal methoxyl groups, thought to be necessary for this process, are 
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absent. The H, ions habing the elemental 

deuterium exchange. Met&able transition 

(14) are iormed from B, ions (13). 
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composition C,H,O, are not affected by 

measurements showed that, for 4, HI ions 

The fragmentation of the 3-U-methyl compound 3 is unique, in that success~vc 

elimination of methanol molecules occurs to give ions [hl-hleOH]+ . at /II/? 160 

and intense ions [hl -?hfsOII]‘s at .w/e 128 (C,H,O,). The formation of tlw former 

ions was conErmcd by metastahle transition measurements. The Ions at IN/P II6 

(C,H,O,) are also characteristic of the fragmentation of 3 and are formed from 

[M - hleOH]+ . ion-radicals by elimination of acetaldehyde (m* for 160~ 1 16). 

Elimination of methanol from the C, ions gives ions tw/e 100 (C5H,0,). 

The formation of [B, - H,O]+ . and [C, - H,O]’ . ion-radicals from methyl 

a-L-rhamnopyranosidr is also characteristic. 

Comparison of the inrensiries of the ions of the H and K series (formed by 

coqjugated transfer of the electrons in the pyrnnoid ring) with those of the series F, , 
J,, and D, (formed by transfer of a methoxyl radical from C-3 to C-l) indicaks that 

fissions not involving a metho\yl transfer are preferred. 

The mass spectra of 1-8 (Table II) show characteristic differences that permit 

determination of the number and rhe location of methj I groups in methyl 6-dcoxy-O- 

methylheuopyranosides by use of the following scheme: 

The molecular weight, which indicates the extent of methylation, is determined 

from the m/e value of the A, ions. The location of the merhl I groups in the mono- and 

d&O-methyl derivatives follows from the prrseocc: or absence of peaks at We I30 and 

128, and those at 130 and 102, respectively. Further, the 2.3- and 3,3_di-O-methyl 

derivatives can be distinguished by the presence or absence of the peak at nrje 71, 

which is .:haracteristic of C-l substitution. 
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EXPERlhIEhTAL 

The syntheses of 1-8 hake been described elsewhere’ ‘. For deuterium exchange, 

the compound (_Ui, I m_g) \vas dissolved in _methanol-d-D,0 (10: 1. 0.05 ml). Thz 

follo\ilng estents of deuteration lvere achised: 3, 7996: 4, 69%; 5, 78%; 6, 85%. 
Alas specrra were measured at 70 and 12eV with a JhfS-DIOO (JEOL) 

instrument. The temperature at the site of evaporation, measured wi:h a direct-probe 

temperature-control unit hIS-DPr-@I, was 3040”. The temperature of the ionizing 

chamber ii;~j ISO’. ENact mass mtasurzments nere performed at a resoltirion of 

10,000. hletasrable tranjiiion measurements irere performed with an IklS-hlT-01 

metastable-ion detector. 
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