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cholestadiene. This CID-MS/MS analysis indicate  that the precursor |C-glycoside]’
derived  from the 2-deoxy-2-N-acetyl-B-D-glucosamine  neoglycolipid  cholesteryl

derivatives dissociates by two possible contiguous bond cleavages.

The first putative mechanism involves the ¢ n a o of the axial C-2 hydrogen
ol the sugar moiety, with consccutive cleavi :» of the ane :ric C-1-st¢  al  -3" bond.
This forms the neutral 2-N-acetyl-2-deoxy-D-glucal fragme . 1 Cotonated
cholestadiene observed at m - 369.15 resulted. presumably. via the C-3'-C-4" double bond
formation on the steroid nucleus, followed by proto: v at the C-6' to produce the
cholesta-3-cne tertiary carbocation (equivalent to a “prote  ted™ cholestac  ne) (Scheme

I.1).




neoglycolipid

l

[neoglycolipid]”

|

[C-glycoside]”
OH ‘ Me
C -
HON\ -\ C | L
HO. \34\47 ‘Ac»%\
NH
>:o
HyC
OH /
HO \ °,
HO . RN
NH
>:o
H,C

neutral sugar (glucal)

Scheme 1. I: First concerted cleav: - mechanism.

CHMe,
-
H,C
Me
CHMe,
[3,5-chol: 1ej
l H,;C
Me >
Me
CHMe,
®

protonated cholestadiene



In the second putative mechanism. it was presumed that the precursor |C-glycoside|
undergoes the C-1-steroidal C-3' bond cleavage as a result of anchimeric assistance from
a lone pair of electrons from the ring oxygen. This forms e [Oxonium|' species which
can be stabilized by the N-acetyl group which produces the corresponding 1.2-

oxazolinium ion or [Oxazolinium|'. The C-1-C-3' be | cleavi :is | ilitated by the

23

protonation at C-7" of the cholesta-3.5-diene (Scheme 1



neoglycolipid

[neoglycolipid]”
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HoC
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NH
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/
H,C
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Scl 2.2:  cond concerted cleav:

CHs
CHMe,
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OH
HO- O



The rationale proposed for the actual formation of 2 [C-gl s 0n-species.
was that it resulted from an ion-molecule reaction which 1 occur in both the collision
cell and within the ESI interface of the ‘Turbo lonspray source. The parent ion produced
from the cholesteryl glyeolipid (|[M+11]" in Scheme 1.3) was postu  cd to undergo
covalent bond cleavages analogous to that proposed for the CID-MS/MS analysis of the
[C-glycoside]' above. in which an [Oxonium|' < <azc nium]’ species and a neutral
cholestadiene is formed. as well as the fragment(s) resu 1 from the “spacer™ group. The
|Oxonium]’ < |Oxazolinium]" ion then undergoes an electrophilic addition to 1
cholesta-3.5-diene at the C-3' position of the steroi which concomitant loss of proton
from the C-7' position and the formation of the C-3" C-glveosidic cholesta-4.6-diene

obscrved at its corresponding protonated ion.
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Me
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Scheme 1. 2: General scheme for ion-mol  1le reaction propose to produce the observed |C-
glycoside+H|" ion-species.
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CH,
CH,

OH CHs
|
HO \ O CHa

HO 9 B-GleNACChol
-GICINALC 1\
NHACc e

CH; -

CHy CH
H OH 3

T N o \OH CH,
HO '\ < \_ .0
OH\ <C')*0\\, ,F\ o ¢ J \0/

) 101 ac wcl Chol
NHAC

Figure 2.2: Structures of neoglycolypid cholesteryl derivati ~ 9-10

The neoglycolipids cholest-5-en-3-B-yl-2-acctam  -2-decoxy-3-D-
glucopyranoside 9 (Figure 2.2) (B-GleNAcChol) and 8-(cholest-5-en-3-B-yloxy)-3.0-
dioxaoctyl-2-acetamido-2-dcoxy-4-O-B-D-galactop.  mos  f-D-glucopyranoside 10
woagure 2.2) (LacNAcE;Chol)  ere synthesized by oullanger ¢f «f  cording 1o a

. 19.45
previously reported procedure.
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2. 2. Synthesis of per-O-acctylated-2-acetan lo-2-deoxy-I)  ycopyranosyl

ncoglycolipids (5-6)

H4C
CH,
N O <\ 0 CHy CHI
AcO .\ O
OAc NHASY 4 o 0 S DGalDGalNAct Chol
NNV v
HaC
CHy
gHs CHMe,
ACO\’ . -0 - o
AcO .
\’QSOA(:, NHAC 6 1GINACChol

Figure 2.3: Structures of per-O-acetylated cholesteryl neog :olipid deriva es Sand 6

The synthesis ot 8-(cholest-5-en-3-B-yloxy)-3.6-dioxaoctyl-2-ac  imido-4.6-di-O-
acetyl-3-0-(2.3.4.6-tctra-O-acetyl-B-D-gi ctopyranosyl).  deoxy-a-D-
galactopyranoside (D-Gal-D-GalNAcE;Chol) S(F re 2.3) and tI ¢l “est-5-en-3-B-yl-
2-acctamido-3.4.6-tri-O-ac  1-2-deoxy-f3-L-glucopyranoside (L.-GleNAcChol) 6 (Figure

2.3) were achieved according to methods  :ported by Latont e/ al Y
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2.1.3. Synthesis of 2-azido-2-deoxy-p-D-galactopyr: osyl ne lycolipids (7-8,

11-12)
H4C
CgHs CH, )
Hs Zcr
k«\ O\/ k\o .
AcO | 0. 0 0 0 o) 7 DC OGalN - Chol
OAC N, /NSNS

CHy
OAc OH 4 w

OA .
\ -0 o \ e s €2
AcO \ \/ 0 5 AN

30 0 0 0 8 DGalDGalN,IF Chol
NN\
Gefts H4C
CHy
O
O CH,
AN 0 [
HO \
N 7
30 0 0 o) . Lo
\ A /\ , I «-DGaiN I, Chol
HaC
)CS\Hf’ CH3)_Z
o © i CHMe,
e
HO \ 0 jei 0 0
N, SN 12 DGaIN,E Chol

Figure 2.4: Structures of azido chole ryl neogl Hlipic erivatives 7,8, 11 and 12
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The 2-azido-2-deoxy-B-D-galactopyranosyl res 1 was attached 1o the
ncoglycolipids  8-(cholest-5-en-3-f3-yloxy)-3.6-dioxaoctyl-3-0-(2.3.4.6-  ra-O-acctyl-f3-
D-galactopyranosyl)-2-azido-4.6-()-benzylidene-2-d - xy--D-galactopy: 1oside (D-Gal-
D-GalN;L:3Chol) 7 (Figure 2.4) and 8-(cholest-5-¢n-3-B-vloxy)-3.6-dioxaoctyl-3-0)-
(2.3.4.6-tetra-O-acetyl-B-D-galactopyranosyl)-2-azido-2-deoxy-a-D  ilactopyranoside
(D-Gal-D-GalNzL::Chol) 8 (Figure 2.4),  cording to 1 cthod reported by Laurent ¢f

14
al.

The molecules 8-(cholest-5-en-3-B-yloxy)-3.6-dioy Hctyl-2-azido-4.6-0-
benzylidene-2-deoxy-a-D-galactopyranoside (a-D-1 1IN;E3Chol) 11 (F  ure 2.4) and 8-
(cholest-5-en-3-B-yloxy)-3.6-dioxaoctyl-2-azido-4.6-O-benzylidene-2-deoxy-f3-D-
galactopyranoside (B-D-GalN;E;Chol) 12 (Figure 2.4) we  also reported previously. o |
were  synthesized  from  a  N-acetyl-a-D-galactosamine  ncogly id." These
neoglycolipids contained the same saccharide (D-galacte mine-:  do-D-galactosamine
(DGalDGaiN3y)). Tlowever, e presence of the 4,0-di-0-  nzylidene group was present

for 7 but not for 8.
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OAc

OAc
OAc
' o (CH,CO),0pyr ACO ) (o) ROH.FeCl, AcO N . O
AcO . e
o B AcO '\ OAc = ! N . O CeHly;
OAc . 1Ac
. NHAC
NH.".Cr

3

a b

Scheme 2. 2: Scheme for the synthesis of molecules 13 to 15

o

Boullanger ¢f al." de-O-acetylated the @ ino glucolipid “¢™ » obtain the
molect : 14 (Scheme 3). To obtain the molecule 15, ¢ same procedure was applied.

followed by heating the amino glycolipid in a concentrated  aOll sc atic (Scheme 2.3).

OH
Ho \ © © 14
HO — O—CgHyy
NHAC
MeONa, MeOH
OAc
AcO w0
ACO\’\X O—CgHyy
NHAC
Cc
4M NaOH,90°C ~ OH

r .0
N 15
HO\/F O CyHy

Scheme 2. 3: Deacylation of molee 12
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2.3.4. Analysis of simple glycolipids (13-15)

The spectra of simple glycolipids 13 to 15 were acc  red by keep 2 the GS1 and
(GS2 gas settings constant at 30. the temperature at 80°C. the DP at 100 V. P at 50 V and

the Cl: at 10 ¢V.
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3.3.3. Formation of the [C-glycoside]" and [C I » de+H-1 al]’ n-species

. . . . 43 .

I'he second-generation tandem mass spectrometry  alysis  guasi-MS™ ol the
precursor [C-glycoside+H]" ion-species at - = 734.61 wi performed under the same
conditions as the low-energy collision tandem mass spectrometry of 1+ protonated

molecule [M+H]'. Therefore the precursor jon at m = 734,61 produced the [GleNAc]

. ) \ . t ,

oxonium at m/’z 204.52 and the [Cholestadiene+i} at m= H9.74. Anac onal product

ion was formed at n.2 186.51 resulting from the loss of water from the st axoniu - ion

at mz 204.52. Additional climinations from the st oxonium ion have been initally
- . - L3 .

reported for another series of neoglycolipids.™ Note at two other ions > also seen at

m’z 375.64 and m = 244.57. These were respectively assigned as [Cholestadiene+ClL

and [DGalNAc¢+Cill+HHH jons (F - are 3.5).
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for the ESI-QqTOF-MS and CID-QqTOF-MS/MS of the compound 1 I-(cholest-5-en-3-[3-

yloxy)-3.,6.9-trioxaundecyl-a-1.-fucopyranoside 4.

In conclusion, the ¢ MS and MS/MS studics of the fucose gly id 4 and the
series of the mono- or disaccharides containing the 2-N-acctamido or 2- 1ino-2-deoxy
sugars allowed the verification of the requirement of the N-acetyl grc » or the amino
group portion of the analyzed glycolipid, to allow the reaction between the neutral
cholesta-3.5-dienc and the 1.2-cyclic-oxazolinium ion to  duce @ ion-specics such as

[C-glycoside+]".
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There was no ion observed at m/2 985.5999. v ercas there would have been ifa

| C-glycoside+H]" ion-species had been present.

4.2.2. CID-MS/MS analysis of the protor  ed molecule

A CID-MS/MS of the [M+H]" precursor ion at =z 1136.25 was | formed. and
indicated that the protonated mo  cule [M+H]" mrz 1136.27 gencrates. as expected. the
product ion [DGalDGalNAcSpacer+II]" at m/z 768.32, ¢ [DC DGa Ac]' at mz
618.36 and also the [Cholestadiene+H|" at m/z 369.69. The monosacchar ¢ non-reducing
end oxonium |DGal|" at m/z 331.47 and the reducit — end of the disacchari:  [DGalNA«

at m/z 288.48 were also noticed (Figure 4.2).

























Scheme 4.2 represents a tentative representat 1 of the fragn  atation pathway of
the protonated molecule [M+11]". Tt focuses on the n nosaccharide product ions. In fact,
the protonated molecule breaks down into the |L-GleNAcC  +I] ion “B™ [ m = 348.13
and the |Cholestadienc+H]" ion “A™ at m/z 369.35. This [M+I1]" ion is also able to

N . | . . T N X rn .
fragment into the [L-GlcNAc¢|  oxonium ion = F “at m/z 330.12. The data obtained  om

the sccond-gencration tandem mass spec  metry ar  ysis of B rmitted  the
determination of the fingerprint of the sugar moiety of the  -(O-acetylated  coglycolipid
6.
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per-O-acetylated  neoglycolipids . the main difference mains in 1+ number of
climination reactions producing acetic acid and ketene. I -ing this work. it was found
that these eliminations were favored over the formation of the 1.2-¢ lic oxonium
ion. Therefore. Scheme 4.3 presents the tentative ration:  for the abse 2 ol the |C-

glycoside+H|" ion-species .

OAC

Me 7 AN
[AcetylatedGIcNAc Oxonium]* /\\‘ N/
/x"\"ex L CHMe,,
no formation of t | 1 1 +H
i( 1 2-oxazolinium ®o

[Cholestac  e+H]"

[GlcNAc]
\ /

S

\J
[C-Glycoside]” formation is impossible

Scheme 4. 3: Lack of |C-glycoside+H|" format | from O-acetylated neoglycolipid cholesteryl
derivatives.







[M+H]

- . i A

Legend:

i [C-Glycoside+H-N_]"

[C-Glycoside+H]” I/ excision of the polyethoxyspacer

i/ elimination of N

i/ formation of the [C-Glycoside+H-N.]

S :meS. Consecutive reactions occur g in the collision cell.
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The key product ions observed in the Figure 5.12 are represented in the following

figurc (Figure 5.13).

oA D’“]»"/ + o
o !
Ac \\\ ’r.\. CliMes L !
: )

tr ‘
AL ‘ \\\L Y \\ . k,‘». \
[DGal]' m/z 331 51 +H o
[Cholestadiene+H]" m/z 369.74 [Oxonium disaccharide-” *X,-CH,CO]' m/z 375 52

CoH CyHg

‘ \ ‘,A(/OH
o .o
< Q o © . AM\’\\\
HO\’P\A -9 A
NH HO \
N, [DGal-CH CO)' '89 53

[DGaIN.-N,|' m/z 248 51
[DGaIN,] m/z276.53

Figure 5.13: Tentative structure of the product ions from #v/z 240 to 4

Figure 5.14 appears to show the product ions derived ft n both the product
oxonium and the 4.6-di-benzylidenc-D-GalNj, In fact. their respective t oretical mr = are
almost the same (m/z 230.07782 for the |DGal-AcOI-CH  O+11]" and 230.0812 for

the [DGalN3-N»-H,0]").
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OA
_OAc <\ Co’
AN

HO\/& +H \\’\\

OAc

OAc
[DGal-AcOH-CH,CO+H]" m/z 230.53 [DGal-2AcOH]" 21150
HC o ~OH 1
HyC—0 Q
1o\ A
OAC OAc
[DGal-2AcOH-CH,CO] ' m/z 169.47 [DGal-2°X -CH,CO-]" m/z 161.52

Figure 5.15: Possible ions from [DGal|*

The product ion [DGalN3|" yiclds the product ion [DGalNz+H-N>-1LO-Cylls-
CHOJ" at m/z 133.51. It should be noted that the product ic ~ can be derived from the 4.6-
benzylidene group and is present at n - 109.43, whichism  tlya [-O-n hyl-hex-1.3.5-

enc+11]" ion (Figure 5.16).

10- 135enetH] mz
[DGaIN,N,H, 0] vz 230,53 (1 O-Met SbeneH mz 43

OH L4H

H.C

-9
H3c-"\\\
NH,

[DGaIN,-N,-H,0-C,H,-CHO+H]' nvz 133.51

Figure 5.16: Possible ions fi 1 both oxonium and benzene ring

85



















glycoside+H-N>]" ion-species and the fragmentation of this protonated disacchari
molecule. This demonstrates that there are three competing reacti 1s: the losses of the
acetyl groups from the per-O-acetylated D-galactose.  sses of met  nol. and the

consecutive elimination of water from the 2-azido-2-deoxy-D-galactosamine.

5.2.2.4. CID-MS/MS of the [SugarSpacer|’ ion

The second-generation CID-MS/MS of the [Sug  Spacer|' at mz 668.57 was
conducted to confirm the fragmentation routes of this product ion. and to attempt to
observe the two constituent monosaccharides of the d ccharide. It we  also anticipated
that it would be possible to observe, what is now termed the “azido cffect™ (namcly loss
ol a N> molecule), on the fragmentation of this precursor ion. The fragmentation route for
the |Amino-D-GalSpacer|' ion at m/z 668.57 is repre  nted in Schen 4 and Figure

5.18.
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Oh oH oH
o
Act} O\ O +H
O"X" o N"’ 6 o I o
[SugarSpacer+H]' vz 668.57
/
+ / aH
o o
y I N
\\4\\\

DA

[DGal-2AcOHCH " vz 169.48

HC
AR
A
N ‘

[DGal-3Ac0H]' m/z 151 51

[**X,-CH,COH]' vz 382.68

mm
o L .o
\\‘O . +H
o NG

[§] o

[Sugar-Spacer-N,- *X,-CH,COOCH,CHOO+H]' m. 68 +

oH oH
. O
o\~
1
[ NHp o 8} o

[Sugar-Spacer-N,-DGal-HO' m 362

Scheme 5. 4: Proposed fragmentation pathway derived from the 1 dem mass spectrum of the

[SugarSpacer|” ion at m/z 668.57, molecule “8”.
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the fragmentation route as well as the presence of the acetyl-group in the - or «-D-

galactopyranosyl resi  1¢ of the non-reducit — end of the disacchande group.

Even though. the resistance to fragmentation of the [C-glycosidet  Na|' i -
species cannot be fully explained in this chapter. t - analyses car :d  tin Chapter 6
with molecules 11 and 12 demonstrate that the [C lyco  le+H-Na]' ion-species can be

isolated, if no O-acetylated group is present on the s :char ¢ moicety.
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6.1.4. Discussion

In this study. the product ion scans of ¢ p1 onated molec ¢ [MtH] of
compounds 11 and 12 are different and in both scans the [C-; coside+11-N,|" ion-
specics could be observed. However, the me ccule 12 also presented the -
glycoside+11]" ion- species. It is proposed that the a-anomeric conf™ aration of con  ound

11 may be the main reason for the lack of fragmentation ¢ the [C- “yeoside+H-N 1on-

species.

Table 6.1 shows the differences in abundance of the d  mmost  product ions
obtained {rom the two different tandem mass  2ctra of  mpounds 11 and 12 (Figures

6.2 and 6.6).
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6.1.5. Cholest-5-en-3-g-yl-2-acetamido-2-d¢  y-f-  -glucopyranoside (2) vs

cholest-5-¢n-3-p-yl-2-acetamido-2-dcoxy-f-D-glucoy -anoside (9)

H,C
CH,
CH,
CH,
HO__ 0 o
HO “NHAC
OH
CH,
CH,
O CH
HO .
HO o o
NHAc
Figure 6.10: Representation of mol 1les 2 and 9
The LSI-MS of compound 2 gave the exp cted fragn such as the

protonated molecule [M+H]|" at mz 590, the [Cholestadiene+11]" ion  m = 369. the
[S1 1rOH]" ion at mz 222 and the [Oxc  um|' jonat m 204, as well as its derivatives
(data not shown). The ESI-MS of compound 9 gave the same expected fragment ions as
molccule 2 (data not shown). The product ion scans of t - protonated ccules 2 and 9

(Figure 6.10) arc shown in Figures 6.11 and 6.12.
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Second-generation quasi-MS" analysis v 5 perfort d on the [GIeNA¢  oxonium
at mz 204.48. This precursor ion generated the produc jons at mz 185.48. 108.46.
138.44 and 126.43, which are assigned in Table 7.1. It was observ  that the product ion
at m/z 126.43 was able to climinate ammonia to pra icet  ionat, ¢ 39 (Figures 7.4
and Scheme 7.1). Scheme 7.1 represents the proposed fragmentation  thway of the

protonated molecule [13+H]".

+
CH
oy - 0 H
HO
NH/{cO o ° o] G
Y (M | \
b e
+
o e Ho o CH
oy - ¢ ° oo
HO \\ [Pohethon o A L) ez 31963
NHAC
O e MR . *&% o
[ ™H ) \\,\\\ (O LCO2R O mz 12043
o "
e VR
L NHAC
| —_
[ONTUIT LY ez 18047
C
HG ]
o \\X Q\ JOmmA LOCHOH] 84
NHAC
[(Nnun?] I Y mz 16845
Scheme 7. : Proposed fragmentation pathway of the ethoxy-|2-2  hoxy|-dodec: I-2-N-acetyl-2-

deoxy-B-glucopyranoside, molecule “13™.
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7.2. Octanoxyl-2-N-acctyl-2-deoxy-B-D-glucopyra Hside (0

The full conventional ESI-MS analysis gave the diated mol ale [M-+Na]" at
m/= 356.1258. the protonated molecule [M+11]" at m.z 334.1471, and the |Oxonium]" ion

at n/z 204.0860.

e

356.1?58

334.1471

[RERFIN

204.0866 1.
e 138.0550 186.0761

; ]
[ENEle venehs ST RO sonr sy T v 441“.-, ;l

T Y [r" 160 e

Figure 7.5: ESI-MS of the oct:  xyl-2-N-acetyl-2-deoxy-p-D- 1« iyranoside, molecule “14”.

The |Oxonium]' ion formed a series of sccondary fragment ions sulting from the

climination of water molecules (Figure 7.5).
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Rel Int (%)

O

g5

O O O

s
m/z m/z - /z m/z m/z m/z m/z
o 204 36 >8 2 144 138 126 33457
%34 57a
' +
’ OH 1
o [ /
e -0 +H
0 N
. - % ) \’\ - O~—CgHyy
:,‘: < %) < 128 980T L NHAC J
- P oz 303
— o w0 D
= eaz M — e o
— ‘B A0S
o B | 144 sast L 235asoz
fals 1 120 1% 133 150 ac 1 12 90 adalv) 1 o @30 3 256 Lt e O $=1a] rl 1 a}

Figure 7.6: Low collision energy tar 'm mass spectrum of the precursor ion [M- | at m/z 334.57, molecule *14”.
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The CID-MS/MS of the protonated molecule 1 afforded the pror =t 3leNAc|'
oxonium ion at m/z 204, and the scries of sccondary product ior sulting from

climination of water molecules (Figure 7.6 and Scheme 7

"
OH
HO 0
HO L0 Gty
NHAC H
[M+H]* m/z 334 57 -~ OH
p
S/ HO
“ : A \ \’-\\
OoH , \

HO Q /

RS \ n \ \ \\

[Oxomum]' m/z204 47

[Oxonium CH,COJ" m/z 162 46

y N N “ OH
OH \ \\ \\ HO Q!
o \ AN \\" '
HO ., .
u \\, \\‘\ ‘ NTT

NHAC N {Oxonium-CH CO H,0]" m/z 144 45
[Cxomium-H,0]" m/z 186 46 N\ \
. \ RN H.C .
\ AN LG NN
. s N AN
. \ WH
““ {Oxonium-2CH OH]* m/z 144 45
NHA& \
{Oxoni ‘H.CO-2H.0]" m/z 126 42
{Oxonium-2H,0]" m/z 168 44 ; ;
e 0’
ffk\\
NHA

[Oxomum-3H,0]" m/z 138 43

Scheme 7. 2: Proposed fragmentation pathway for the octano  -2-N-acetyl  dec -B-D-
glucopyranoside (molecule “14%).

In summary. it was observed that the CID-MS/MS  fre a pathway was

voverned by the polar carbohydrate moicty (Table . .2).
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334.2513
. [M+H]'
y 162.0706
[M+Na]"
3562337
(=]
9
N o
" 3 o i
S o B
- 214.2128 ! 9
‘ R SRR Tk

Figure 7.7: Full ESI-MS scan ol 1e undecyloxyl-2-amino-2-deoxy
. I 559).

)-glucopyra

[2M+H]"
(o))
<
A
~
0 wn
bl P~
=
2
[2M+Nag)’

» (molecule

Low energy-CID-QqTOF-MS/MS of the protonate  dimer [2M+11 |" at mz 667.61

afforded the formation of the protonated molec = [M+H]|" at m/z 334.61 and the

|GIcNII;|" at m/z 162.47 (Figure 7.8).
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expected glycosyl ions. The matrices used for the MALDI-Tol" technigue were CHCA
and DHB. Grant and Ilelleur”” observed that the addi n o surfactant on ¢ matrix can
allow cleaner detection of the analytes. However, this technique is ne applicable inevery
case and is time consuming. ESI-QqTOF-MS and  SI-QqTOF-MS/MS  alyses were

proven to be efficient for the structural characterization of ncoglycolipids 3. 14 and 15.
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different results. Some product ions would be seen.  wored by the linkage betwee  the

carbohydrates.

Simple fragmentation of glycolipi . was observed in Chapter  This allowed
confirmation of the fragmentation of the carbohy ate moicty. and rei od 1t to the
previous chapters. It was shown that no main difference existed in the fin - rp nt of the
sugar moicty compared to the previous fingerprint of the carbohydra  moicty in the

neoglycolipids.
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This will be a formidable task to achieve as to our knowledge there are no synthetic
method existing that would allow such a synthesis.

Articles based on the work described in this thesis regarding the azido
neoglycolipids. the anomeric and isomeric cffect, ar  comparison with the  1T-MS" and

I'T-ICR-MS" will be subject of future publicatio
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