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ABSTRACT 

The mass spectra of the tnmethylsrlyl (TMS) derrvatrves of the methyl and 
trrdeuterromethyl esters of N-acetylneurammrc acrd, the methyi ester of iVglycolyl- 
neurammrc acrd, the methyl ester methyl /I-glycosrde of N-acetylneurarmmc acrd, the 
trideuterromethyl ester trrdeutenomethyl /3-glycosrde of IV-acctylneuramimc acid, and 
the methyl esters of the (2+3)- and (2-Qlinked Isomers of N-acetyhteurammrc 
acrd-lactose are drscussed The charactenstic fragmentatron patterns of *he srahc acid 
derrvatrves can be used for the rdentrficatron of this type of carbohydrate The 
(2+3)- and (2-+6)-linked Isomers of N-acetylneurammic acrd-lactose can be cbf” 
ferentrated 

INTRODUCTION 

Prevrously, we reported on the apphcabllrty of mass spectrometry of pertrr- 
methylsrlyl (TMS) denvatrves of several classes of olxgosacchandes, namely, aldosyl 
dtsacchandes’, drsacchandes consrstmg of an aldohexose and a 2-acetamrdo-2-deoxy- 
aldohexose’, and dr- and higher saccharrdes conststmg of aldohexoses and hexuloses3 
The rmportance of srahc acrds m such bropolymers as glycoprotems and glycohprds 
prompted an extension of these studres to neurammrc acid denvatrves Sweeley et al 
have reported on the mass spectrometry of smloglycosphmgohpids405 and the TMS 
denvative of the methyl ester methyl glycosrde of neuraminic acrd6 Recently, 
Kochetkov et al 7 described the mass spectrometry of peracetyl denvatrves of some 
SE&C acrds We now report on the mass spectrometry of the TMS derrvatives of the 
methyl (la) and trideutenomethyl (lb) esters of N-acetymeuranumc acid, the methyl 
ester of N-glycolylneuraminic acid (2), the methyl ester methyl p-glycoslde of N-acetyl- 
neuramrmc acrd (3a), the trrdeutenomethyl ester tndeutenomethyl p-glycosrde of 
N-acetylneuramrmc acid (3b), and the methyl ester of IV-acetylneuranumc acid-a- 
(2+3)- (4) and a-(2-6)~lactose (5) 

*Presented m part at the C N RS “Colloque Intemationale sur les glycocon~ugu&.“, Ldle (France), 
20-27th June, 1973. 
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RESULTS AND DISCUSSION 

Szalzc aczds In the mass spectra of la, lb, 2, 3a, and 3b, the peak for the 

molecular eon (M) was very weak The first, detectable fragment ion with reasonably 
lugb mtenslty m the b&-mass range was (M - CH,) Tables I-III contam detads of 
fragment ions given by 1,2, and 3, based on exact mass measurements and/or relative 
shifts m mass 

TABLE I 

INTERPRETATION OF SOME IMPORTANT FRAGMENT IONS, PRESENT IN THE MASS SPECTRA OF THE 

TMS DERIVATIVES OF THE METHYL (la) AND TRIDEUTERIOMETHYL (1 b) ESTERS OF 

N-ACETYLNEURAMINIC ACID 

m/e” Formda Fragment m/e” 

“Compound la; the mtenslhes of the IOM, relative to that of m/e 298, are gven m brackets *Corn- 
pound lb, the lntensitles of the IO~S, relative to that of nz/e 301, are @ven III brackets 

668 (44 2) C26HssN0&s 

640 (6 1) CzsHssNOsS~s 
624 (27 7) CZ5HssN0,S~s 
593 (11 5) C+~H~~NO~SI~ 
580 (5 0) 
578 (IO 0) C2sH~sN0sS14 
552 (6 2) CZ2HSON0+QJ 
534 (5 4) Cf2H460,S~4 

503 (3 1) 
492 (7 7) 

490 (14 2) C~,,HJ~NO,SI~ 
488 (3 5) 
478 (80 8) &,H~~,NO,SI~ 
462 (3 8) 
449 (14 6) C1sHsgNO&s 
431 (21 1) C1sHs50&s 
400 (36 9) CI,HsONOSS~Z 
388 (10 8) C16H30N06S*2 
376 (5 4) ClsHs0NOSS~2 
358 (10 0) C,,H,,NO,SI, 
330 (13 5) C,,H,,NO&, 
317 (48 8) C13H2s05S~2 

300 (75 8) C18Hz6N03S~2 
298 (X0 0) CIBHtoNOsS~ 
227 (7 7) C~~H~~O.,SI 

217 (30 0) CpHzlO&= 

205 (18 8) CeHzlOzS~z 

204 (18 5) CsH200& 

186 (21 5) CsH16NOZS1 

173 (16 2) C,HIsN02S1 

M-CHs 
M-AC 
M-COOCHs 
M-TMSOH 
M-CH,OTMS 
668 -TMSOH (m* = 500 1) 
M - OTMS - CH2=G0 
M-TMSOH-NH,Ac 
M-TMSOH-COOCH, 
M-TMSOH-TMSOH 
M - CHz-C(OH) (COOCH,) (OTMS) 
M-COOCH,-TMSOH-CH,=GO 
M-CH,OTMS-TMSOH 
M-CHs-TMSOH-TMSOH 
M - CHOTMS-CH,OTMS 
M-OTMS-CH,=C=O-TMSOH 
M - CHzOTMS - CH2=C=0 -0TMS 
M-CHzOTMS-TMSOH-NH,Ac 
490-TMSOH (m* = 326 5) 
478-TMSOH (m* = 314 9) 
M - CHOTMS-CHOTMS-CH,OTMS 
M-CH,OTMS-TMSOH-TMSOH-CH,=C=O 
No reasonable structure can be proposed 
M - CHOTMS-CHOTMS-CH,OThIS -NH2Ac 

A&H=CH-C(OTMS)=CH-CH=CHOTMS 
M-CHOTMS-CH,OTMS-TMSOH-TMSOH 
M - CHOTMS-CHOTMS- 

CH*OTMS-NH,Ac-TMSOH 

TMSO-CH=CH-CH=;TMS 

TMS&CH-CH+OTMS 

TMS&CH-eH-OTMS 

AcNH-CH-%H-CH=&TMS 

AcNHiH-CH=&TMS 

671 (32 2) 
643 (4 7) 
624 (20 9) 
596 (9 5) 
583 (4 3) 
581 (74) 
555 (4 5) 
537 (3 4) 
534 (0 8) 
506 (2 3) 
492 (54) 

493 (146) 
491 (34) 
481 (66 2) 
465 (2 9) 
452 (140) 
434 (17 1) 

403 (29 3) 
391 (8 6) 
379 (8 1) 
361 (11 7) 
333 (12 6) 
320 (46 4) 

300 (65 8) 
301 (1000) 
230 (9 9) 

217 (32 4) 

205 (18 7) 

204 (18 7) 

186 (25 9) 

173 (21 4) 
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The Ion at m/e 624 for la could be (M-COOCH,) or (M-NH#ZOCH,), 
exact mass measurements support the former structure The mass spectrum of lb 

shows a distmct peak at m/e 624 (M-COOCD,) Calculation of the intenslhes of 
the isotope peaks of m/e 624 did not mdlcate the presence of a contnbution to the 
peak at m/e 627 other than the isotope peak for m/e 624 Exammatlon of the mass 
spectra of 2 and 3 suggests that, m addlhon to a COOCH, ra&cal, a NH#ZOR, 
(R3 = CH, or CH,OTMS) molecuIe can be ehmmated ura a Mclafferty rear- 

rangement The mass spectrum of 2 shows a relatively intense peak at m/e 712 

TABLE 11 

INTERPRETATION OF SOME ILIPORTANT FRAGMENT IONS, PRESENT IN THE MASS SPEClXUhf OF 

THE TMS DERIVATIVE OF THE hiETHYL ESTER OF A’-GLYCOLYL@JELJRAhlINIC ACID (2) 

756 (23 5) 
712 (19 7) 
681 (4 1) 
668 (6 7) 
666 (4 3) 
640 (5 8) 
624 (1 6) 
591 (2 2) 
580 (5 4) 
578 (9 0) 
576 (2 2) 
566 (54 7) 
537 (11 0) 
534 (3 2) 
501 (3 2) 
488 (27 1) 
476 (6 8) 
464 (4 2) 
431 (104) 
418 (10 1) 

388 (100 0) 
386 (58 7) 
374 (7 1) 

317 (26 7) 

274 (23 2) 

261 (13 3) 
227 (8 7) 

217 (27.4) 

205 (21 3) 

204 (24 2) 

M--H3 
M-COOCH3 
M-TMSOH 
M-CHlOTMS 
756-TMSOH (m* = 586 7) 
M -COCHzOTMS 
M -NH,COCH,OTMS 
M-TMSOH-TMSOH 
M - CH,-C(OH) (COOCH3) (OTMS) 
M-CH,OTMS-TMSOH 
M-CH3-TMSOH-TMSOH 
M - CHOTMS-CH,OTMS 
M - COCH,OTMS - CH+OTMS 
M -TMSOH- NH,COCH,OTMS 
M-TMSOH-TMSOH-TMSOH 
578 -TMSOH (m* = 412 0) 
566-TMSOH (m* = 400 3) 
M-CHOTMS-CHOTMS-CHzOTMS 
M - CH,OTMS -TMSOH-NHzCOCH,OTMS 
No reasonable structure can be proposed 

TMSOCHzCO-&H=CH-C(OTMS)=CH-CH=CHOTMS 
476-TMSOH (m* = 313 0) 
M-CHOTMS-CHOTMS-CH,OTMS-TMSOH 
M - CHOTMS-CHOTMS-CH,OTMS -NH,COCH,OTMS 

TMSOCHZCONH-CH=CH-CH=o’TMS 

TMSOCH+CONH-dH-CHGTMS 
M-CHOTMS-CHOTMS- 

CH,OTMS-NH,COCH,OTMS-TMSOH 

TMSO-CH=CH-CH=&TMS 

TMS&CH-CH,OTMS 

TMS+O=CH-?H-OTMS 

The figures m brackets are the mtenslttes of the Ions, relatwe to that of m/e 388 
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(M-COOCH,) and a peak of low mtenslty at m/e 624 (M -NH2COCH20TMS) 
p(624) 1(712) = 1 121 In the mass spectrum of 3a, a peak at m,le 566 (M-COOCH, 
and M-NHNHICOCH,) is observed, which IS mamly shifted to m/e 569 III rhe spectrum 
of 31b Calculation of the mtenslfies of the Isotope peaks of m/e 569 indxated the 

TABLE III 

INTERPRETATION OF SOME IMPORTANT FRAGMENT IONS, PRESENT IN THE MASS SPECXRA OF 

THE TMS DERIVATIVES OF THE TRIDEUTERIOMETHYL ESTER lRIDEUTERIOMETHYL GLYCOSIDE OF 

N-ACETYLNEUIZAMINIC ACID AND OF THE METHYL ESTER h%ETHYL GLYCOSIDE @a) 

m/e* Fragment m/eb 

610 (295) 
594 (1.7) 
578 (2 3) 
566 (22 7) 

535 (13 5) 
522 (3 5) 
520 (4 3) 
504 (3 1) 
494 (5 7) 
490 (2 1) 
488 (1 7) 
476 (II 5) 

462 (2 3) 
445 (I 8) 
434 (5 5) 
432 (6 9) 
420 (70 5) 
391 (IO 1) 
388 (8 1) 
373 (25 2) 
355 (5 2) 
342 (26 9) 
318 (5 9) 

300 (69 8) 
298 (100 0) 
259 (35 2) 
227 (55) 

217 (244) 

205 (13 5) 

204 (126) 

186 (215) 

173 (8 5) 

M-CHJ 
M-0CH3 
610 - CHBOH (m* = 547 7) 
M-COOCH. 
M -NHzAc 
M-TMSOH 
M-CHzOTMS 
610-TMSOH (m* = 443 3) 
M - OCH3 -TIMSOH 
M - OTMS - CH2=C=0 
M-CH,OTMS-CH,OH 
M-CHS-TMSOH-CH,OH 
535-NH,Ac (m* = 423 5) 
M-TMSOH-COOCHs 
M-OCHS-CH2=C==O-TMSOH 
M-TMSOH-TMSOH 
M-COOCHa-CHI&O-TMSOH 
M - CHzOTMS -TMSOH 
M-CHOTMS-CHIOTMS 
M - CHIOTMS - CH2=C==0 - OTMS 
420 - CHBOH (m* = 358 4) 
M - CHzOTMS -TMSOH- NH2Ac 
M-TMSOH-TMSOH-TMSOH 
432 -TMSOH (m* = 270 8) 
M-CHOTMS-CHOTMS-CH,OTMS 

Ac-r;H=CH-C(OTMS)=CH-CH=CHOTMS 
M-CHOTMS-CHZOTMS-CH30H-TMSOH 
M-CHOTMS-CHOTMS-CHZOTMS-NH2Ac 
M-CHOTMS-CHOTMS-CHtOTMS-NHzAc- 

TMSO-CH=CH-CH=&TMS 

616 (28 3) 

597 (1 7) 
581 (1 7) 
569 (21 9) 
572 (3 0) 
541 (25 3) 
528 (3 9) 
526 (4 3) 
507 (3 0) 
500 (52) 
493 (I 9) 
491 (I 5) 
482 (11 2) 
479 (I 5) 
465 (6 0) 
451 (3 2) 
437 (69) 
438 (155) 
426 (80 3) 
397 (:2 0) 
391 (52) 
379 (30 0) 
361 (86) 
348 (30 0) 
324 (7 1) 

300 (81 5) 
301 (100 0) 
265 (39 5) 

.CHzOH 230 (129) 

217 (39 1) 

TMS&CH-CH~OTMS 205 (429) 

TMS;=CH-dH-OTMS 204 (32 8) 

AcNH-CH=CH-CHGTMS 186 (57 1) 

AcNHzH-CHGTMS 173 (20 6) 

‘Compound 3a, the mtensltles of the ions, reIatwe to that of m/e 298, are gwen 111 brackets Worn- 
pound 3b, the mtenslhes of the eons, relative to that of m/e 301, are gwen m brackets 
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presence of a small peak at m/e 572, besides the isotopic contribution to this peak 
@(572) 1(569) = 1 17’J Smnlarly, it can be deduced that the peak at m/e 534 m the 
spectrum of la is due mainly to (M-TMSOH-NH,COCHs); the spectrum of lb 
contams a small peak at m/e 534 and a more Intense peak at m/e 537 p(534) I(537) = 
141 In the spectrum of 2, a Qstinct peak at m/e 534 (M -TMSOH-NHNH,COCH2- 
OTMS) IS observable, besides a peak of low mtensity at m/e 622 (M-TMSOH- 
COOCHs) [T(622) 1(534) = 1 7l The spectrum of 3a shows a peak at m/e 476, which 
is shifted mainly to m/e 482 but also partly to m/e 479 m the spectrum of 3b 
lJ(479) 1(482) = 1 81. These data, together with the presence of metastable peaks at 
423 5 and 429 4 m the spectra of 3a and 3b, respectively, make it clear that 
(M -TMSOH) eliminates mamly NHPCOCH,, (m* = 423 5 535 + + 476’ +NHs- 
COCHs, m* = 429 4 541+ --, 482+ +NH,COCH,), m contrast to the molecular ion 
which ehminates mainly COOCHB From the different spectra, it can be deduced 
that (M-COOCH,) is hardly degraded further However, the ehmmation of 
NHsCOCHs (or NH2COCH20TMS) uza a MeLafferty rearrangement occurs 
frequently, probably mamly from fragment ions In Fig 1, the formation of 
(M - [CHOTMS-CHOTMS-CHsOTMS] - NH,CORs - RsOH) IS shown- 

10 R’ =Ck I3 R*=TMS R3=CH3 

lb R’ =CD3 R*=TMS R3 =CH3 

2 R’ =CH3, RB =TMS R3 = CH2 OTMS 

30 R’=CH3 R2=CH3 R3 =CH3 

3b R’=CD3 R2=CD3 R3 =CH3 

TMSI 
M** 

E OK- 

k 

H OTMS 
H OTMS 
H OTMS 

H 

TMSO H 

Fig 1 Formatron of M - [CHOTMS-CHOTMS-CH,OTMS] -NH2COR3 - R20H 

The neuramuxc acid derivatives can ehmmate CHsOTMS (C-9): CHOTMS- 
CH,OTMS (C-8,9), and CHOTMS-CHOTMS-CH,OTMS (C-7,8,9), respectively. 
Because of the intensities of the peaks for (M-[CHOTMS-CHsOTMS]) m each 
spectrum, the second fragmentatton pathway appears to have a high preference 
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The peak at mfe 298, which IS one of the most intense peaks m the mass spectra 
of la and 3a, 1s shifted 3 m u m the spectra of lb and 3b, and 88 m u. m the spectrum 
of 2. In Fig 2, fragmentation schemes are given for the different compounds It can 
be deduced from the spectra that the C-8,9 fragment is first ehmmated from the 
molecular ron, followed by consecutive ehmmatlons of RIOH (R, = CH3, CD,, or 
TMS) m w&h OR2 orlgmates from C-2, and TMSOH m whxh OTMS ongmates 
from C-4. Furthermore, it can be concluded that the ehmination of the C-g-fragment 
from M 1s combined wth the ehmmation of RIOH (R, = CH, , CD,, or TMS) m 
which OR2 ongmates from C-2, or with a TMSOH ehmrnatlon m which 
ongmates from C-4 or C-7 

Compounds 3a and 3b 

mp 625 (6311 

I 

OTMS 

,+ 478 w81) + CHOTMS-C+OTMS m/e 566 + tHOTMS-C+OTMS m/e 420 (4261 t CHOTMS-cH20TI 

I m*=3149(3178) 

I 

r-n*= 4003 m*= 358 4 (35891 

I 

,,,/e 388 (391) + TMSOH mje 476 + TMSOH ,-,,[P 388 (391) + CH30HKDaOHJ 

I I 

ma= 3130 

i 
m/e 298 (301, i- TMSOH m/e 386 + TMSOH m/e 298 (301) + TMSOH 

Rg 2 FormatIon of m/e 298 from la and 3a, m/e 301 from lb and 3b, and m/e 386 from 2 

H 

la R’d-i-, R’=TMS R3=CH3 

lb d&O3 R’.TMS R3=CH3 

2 R’ =CHq R2 =TMS R3 =CH=OTNS 
l - M H 

H 

H+OTMS 
H 

.a L 

3a R’XH3 R’=CH-j R3 =CH3 

3b R’=C03 R*=COx R3 =CH3 

I 
R*OOC OR2 R’OOC,*,OR2 

R~-C-&=CI~-CH-~T~S + 

H+H 

HC=O 

H 
R3-C_(;H=CH-C=CH-CH=CH-OTMS + 2 TMSOH 

:: ATM5 

Fxg 3. FormatIon of m/e 300 from 1 and 3, and m/e 388 from 2 

The fragment Ion at m/e 300, whxh is the second most-mtense peak m the 
spectra of la, lb, 3a, and 3b, is s-&ted to m/e 388 in the spectrum of 2. It does not 
contam the substituents at C-2 (COOR1 with R, = CHs or CDs, ORz. with Rz = CH,, 
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CD, > or TMS) From metastable measurements, usmg a defocusmg techmque 
accordmg to Barber and Elhott, these fragment rons are identified as (M - TMSOH - 
TMSOH - ]O=CH-CH,-C(COOR,)OR,]) A fragmentation scheme 1s presented m 
Frg 3 

The orrgm of the peaks at m/e 204 and 217 IS qmte dflerent from that m the 
spectra of the TMS-aldohexoses ’ The fragment at m/e 217 can be formed from the 
sxde cham C-7,8,9 by ehmmatron of TMSOH from m/e 307 (CH,OTMS-CHOTMS- 

CH=;;TMS --, TMSOCH=CH-CH=&TMS +TMSOH) The peak at m/e 204 can be 
formed from the srde cham by loss of a CH,OTMS radrcal (CH,OTMS-CHOTMS- 

CH=&TMS -+ TMSO-CH-CH=&TMS + ‘CH,OTMS) and then rt comprises the 
fragment C-7,8 The peaks at m/e 173 and 186 in the mass spectra of 1 and 3 contain 
the N-acetyl group and are shifted 88 m u m the spectrum of 2 to m/e 261 and 274, 
respectively (N-glycolyl group) If no mrgratrons take place, the fragment Ion at 

m/e 173 contams C-4,5 (AC-NHcH-CH=&TMS) Frg 4 shows the formatron of the 

fragment m/e 186, contammg C-5,6,7 (Ac-NH-CH=CH-CHGTMS) However, 

Dawson et ai ’ suggest that thus eon has the structure C-3,4,5 (Ac-NH-CH- 
C(OTMS)=CH,) The formatron of thts Ion IS possrble only If a hydrogen transfer 
from C-4 IS assumed Labellmg on C-4 and C-7 can drscnmmate between these 
alternatives 

TMSQ H 

M’ mlnu5 ~HOPE-CI+OTMS 

3a R’ CH3 R2=CH3 R3 =CH3 

36 R’-CO3 R2=CD3 R3 =CH3 

1 
COOR’ 

R3-c-NH-CHZCH-CH=;TMS f TMSOCH=CH2 + 1 

6 
COOR2 

Fig 4 FormatIon of m/e 186 from 1 and 3, and mje 274 from 2 

Trrsaccharrdes consrsting of sralrc ad and lactose The mass spectra of the 
TMS derivatives of the methyi esters of N-acetylneurarmmc acrd-a-(2*3)- (4) and 
cr-(2+6)-lactose (5) show a great sumlanty. Some s&ficant peaks are given m 
Table IV A molecular ion peak (m/e 1439) was observed m each spectrum The peaks 
at m/e 1424, 1380, and 1234 are assrgned to (M--H,), (M-COOCH, or NHz- 
COCH,), and (M - [CH,OTMS-CHOTMSJ), respectively. The mass spectrum of 
the (2-+rsomer shows a peak at m/e 726 (C2sHs4N01 $I,), which IS the analogue 
of the peak at m/e 583 m TMS-aldohexosyl-(l-,6)-aldohexosesl The (2+3)-Isomer 
does not yreld this fragment Ion 
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TABLE IV 
INTENSITIES OF SOME SIGNIFICANT PEAKS IN THE hwS SPEClRA OF THE (2+3)- AND 

(2-+6)-LINKED ISOMERS OF IV-ACETYLNEUIUhlINIC ACID h¶ETHYL FSTER-LACTOSE IN PERCENTAGES 

RELATIVE TO THE IhmNSITY OF THE PEAK AT m/e 204 

m/e 2+3 z--t6 m/e 2-3 2+xi 

1439 06 07 504 319 13 8 
1424 21 17 451 18 16 
1380 18 18 361 15 1 71 
1234 58 29 300 12 5 146 
972 46 25 298 95 83 
726 06 31 217 643 57 8 
683 06 33 204 1000 1000 
624 70 79 186 242 19 3 
595 12 1 89 173 12 1 75 
594 22 4 89 

In the spectrum of the (2+6)-Isomer, there IS also a peak at m/e 683 
(CZ7Hs308SQ In such aldohexosylaldohexoses as lactose, the mam contnbutron to 
the peak at m/e 683 stems from the reducing end of the molecule1 and can be attributed 

to TMSO-CH=C(OTMS)-CH=;)-Glycose In the (2+3)-isomer, C-3 of the galactose 
residue IS attached to the s~al~c aced residue Therefore, m the latter Isomer, this 
fragment cannot easily be formed Each mass spectrum shows a relatively intense 
peak at m/e 594 (C24HSZNOsS14) Moreover, m the spectrum of the (2-+6)-isomer, 
a peak at m/e 595 (C24H5507S15) was present m addition to the isotope peak of 
m/e 594 The observed peak-intensity ratro 595/594 IS 0 54 for the (2+3)-Isomer, and 
1 00 for the (2-&i)-Isomer, whereas the calculated ratlo IS 0 49 The structure of the 

fragment Ion with m/e 595 IS TMSO-CH=CH-CH=&Glycose The attachment OF 
siahc acrd at C-3 of the galactose residue m the (2+3)-isomer hinders the formation 
of this ion 

Cleavage of the glycosrdrc bond between C-l of the galactose residue and the 
glycosrdrc oxygen atom, with retentron of the charge at the galactose resrdue, leads to 
the fragment ion at m/e 972, and cleavage between C-2 of the neurammic acid resrdue 
and the glycosldrc oxygen atom, with retention of the charge at the neuramimc acid 
residue, leads to nz/e 594 (C24H52N0sS~4) and 504 (C2,H,2N0,Sr,, 594-TMSOII) 
Sphttmg of the glycosidic linkage between the glycosrdic oxygen atom and C-4 of the 
glucose residue, with retention of the charge at the glucose residue, gives rise to peaks 
at m/e 451 and 361 (C1SH3304Sr3, 451-TMSOM 

PrevrousIy, we postulated that, in ohgosaccharrdes, migration of an OTMS 
group occurs between sacchande units ‘-‘. For a drsaccharrde, a pertnmethylsllyl 
monosaccharide 1s formed as mtermedrate To explam the peak at m/e 624 
(C,,H,sNO&), nngratron of an OTMS group to C-2 of the neurammrc acid residue 
is assumed, resultmg m the formatron of the TMS derrvatrve of the methyl ester of 
N-acetylneuramrm c acid as an mtermedrate from which a COOCH, radxal IS 
ehmmated 
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In comparison with the spectra of the TMS denvatives of the methyl ester of 
N-acetylneurammlc acrd and its methyl glycoslde, the mtenslties of the peaks at 
m/e 300 and 298 in the spectra of the tnsacchandes are strongly dmumshed However, 
the peaks at m/e 204 and 217 are amongst the most intense peaks in the spectra, 
owing to the presence of the lactose molecule m the tnsacchandes The occurrence of 
the peaks at nz/e 186 and 173 can be used for the ldenticatlon of an N-ace@ group 
m the neurammlc acid residue 

The charactenstlc fragmentation patterns of the TMS derivatives of the methyl 
esters of the N-acylneurammlc acids and then methyl glycosldes indicate that mass 
spectrometry may be of great help in the ldentticatlon of slahc acids. For ohgo- 
saccharides contammg a slahc acid residue attached to lactose, it has been shown that 
the (2+3)- and (2+6)-linked isomers can be tirstmgulshed 

EXPERIMENTAL 

N-Acetylneurammlc acid was purchased from Calblochem, N-glycolyl- 
neuramnuc acid and N-acetylneurammlc acid-a-(2+3)-lactose were obtamed from 
Sigma Chemical Company, and N-acetylneuramlmc acid-a-(2-+6)-lactose was a gift 
of Dr A Gauhe (Heidelberg) N-Glycolylneurammlc acid was contaminated wxth 
N-acetylneurammlc acid Before use, It was punfied by preparative chromatography 

on Whatman No ~MM paper, using butyl acetate-acetic acid-water9 (3 2 I), detection 
was effected with Ehrhch’s reagent lo The tndeutenomethyl ester of N-acetyl- 
neurammlc acid and its tndeutenomethyl glycoslde were prepared accordmg tc 
procedures described by Yu and Ledeen ’ 1 The methyl ester of N-glycolylneurammxc 
acrd was prepared by the method of Sweeley Ed al “, whch could also be used for the 
preparation of the methyl ester of N-acetylneurammlc acid The methyl esters of the 
tnsacchandes were obtained by the method of Derevltskaya et al I3 The pertn- 
methylsllyl denvatlves of the different compounds were synthesised as described 
earlier’ If necessary, the TMS denvatlves were purified by preparative g 1 c (Pye 
105 gas chromatograph, 10% of OV-17 on Chromosorb W-AW-DMCS, 30-60mesh) 

The 70-eV mass spectra were recorded on A E I MS-9 and MS-902 mass 
spectrometers at an Ion-chamber temperature of 80-100’ for the slahc acid, and 
120-140” for the tnsacchandes contammg slahc acid High-resolution, mass measure- 
ments were performed at a scan speed of 16 set per mass decade by using an A E I 
MS-902 mass spectrometer connected on-hne with a Ferranti Argus 500 computer 
The exact masses measured were converted mto element lists as described by 
Van’t Klooster et al l4 The molecular formulae omitted from Tables I and II could 
not be determined because of the low Intensity of the associated peaks 
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