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Number of articles/ manuscripts/ Indexed Journal Non-Indexed Journal
books
NIL NIL
International National

Paper presentations
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Poster presentation “A facile route towards Dmc-protected Fucosyl-Thr-OtBu
building block via the Vilsmeijer's bromide” at Gordon Research Conference
in Oxford University, United Kingdom. Aug, 2008.
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Activity Date {(Month, Yéar) Organizer

Poster presenter at Gordon

: Magdalen College

Research Conference for High Aug, 2008 O o
Throughput Chemistry Oxford University, United Kingdom
National

Activity Date (Month, Year) QOrganizer B
Participant at the Symposium on Jointly by the Royal Society of
"RECENT DEVELOPMENTS IN Chemistry (RSC). Malaysian, institute
MEDICINAL CHEMISTRY" 10 Oct 2008 of Chemistry (IKM), British High ;
at University of Malaya, Kuala Commission (BHC) and University of
Lumpur Malaysia. Malaya (UM).

'.OBLEMS CONSTRAINTS u= ANY"Masa/ah/Keka’gan sek/ranya_ada)__:;’_ e i S

1. Lacking skills in synthetic organic chemistry. Malaysian chemistry graduates that applied in lack the skills in organic
chemistry due to little or no exposure to synthetic organic chemistry during their undergraduate or Master's degree
years. Secondly, there is a trend of doing courses that are considered ‘popular’ and ‘easy’ - and in synthetic organic
chemistry research, students have to work long and hard to synthesise, purify and characterise compounds. Thus, it
is hard to get students who’s willing, interested and skillful to work on organic synthesis problems.

2. Poor access to analytical services in USM and other universities. World class Mass spectrometers are on campus —
but its access is virtually for their own collaborators. Other universities — the charge is a little inhibitory for sending
samples in continucus basis.

That said, | believe USM is moving towards common-users labs and equipment, so hopefully the access would be better
in the future.

Please invest more in synthetic organic chemistry as this is one field that generates creative compounds toward Drug
Discovery efforts in Malaysia.
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| The ultimate aim of this FRGS study is to establish a way to rapidly construct a-O-fucosyl glycopeptides
from suitable fucosyl amino acid e.g. 1. The first challenge was to find quicker way to obtain bromo
glycosides before one could access the a-O-fucosyl Threonine 1. We began with fucosyl lactol 2 as this is
accessible synthetically or commerciablly. In our initial atternpt, the lactol was treated with Vilsmeier's
‘bromide, which gave us the bromo sugar 3. But on glycosylation with alcohol 4, we obtained a mixture of a
dissacharide and unknown compounds. Attempts to further isolate them went unrewarded. We attempted
then the second method using the one-pot Appel's reaction te generate the desired bromide 3.
Glycosylations were conducted with simple alcohols first, at room temperature. The TLCs showed
consumption of the alcohols, and formation of new spots, presumably the desired glycosides. We repeated
the glycosylation reactions under various microwave conditions. TLC and NMR of the glycosylation products
indicated the desired glycosylated alcohols. In short, glycosylations of simple alcohols (as model reactions)
with lactol 2, under microwave conditions, seemed to be a promising method that warrants further
development for a quicker access into building blocks for glycopeptides construction.
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Graphical abstract of this FRGS investigation in establishing a facile method for O-fucosyl amino acid synthesis.
Milestones M3, M4 and M5 correspond to the summary of progress (please see the attached summary).
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Via\siismeier bromide

A facile route towards
Sl Dmc-p[otectedEucos_yl-Thr-OfB_u,

-
l
Hy
UNIVERSITI SAINS MALAYSIA

Aisyah Saad
Abdul Rahim
School of Phamaceutical Sciences-
Uni versm Sains Malaysia
INTRODUCTION Penang. Mafaysa
Glycopeptides and proteins,
containing «-O-fucasyl moiety, are
known to participate in many important
biological processes e.g. embryo development
and host-microbe attachment.’ Obtaining pure
a-O-fucopeptides to study these biological processes
remains a challenge due to arduous multistep fucopeptide
synthesis, characterised by protecting group exhanges
Recently we reported the synthesis of hydrogenolysis-stable
Dmc-protected fucosyl amino acids (Scheme 1).2

OH

CO?'Bu ————
5 steps
: 1 Gene hetic rout v ;— ; i
DIFFICULTIES Scheme g;ce;; JS!S%’;‘ Minchs ééf"ﬁé‘.’l‘-ﬂ“}&?é?ﬁif T RESULTS
While this procedure gave e R A quick "H NMR analysis of the
the Dmc-protected amino acids in crude orange syrup showed a tell-tale
good vyields, the ten-step construction signal at & 5.25 indicating the u« proton of
of the 1-bromofucoside 2 involved tedious the bromide 2 In sifu anomerization of Dme-
purifications and the use of HBr gas which Fhr-OBu with the bromofucoside 2 fumished the
is malodorous and costly. Scheme 2 shows the perbenzylated Dmc-«-O-L-fucosyl Thr-O'Bu 6 plus
preparation of the kpy bromide 2: a small quantities of a disaccharide.
. oBr

L CONCLUSIONS

In this work, the preparation of the perbenzylated
(vh . . .

. ! 1-bromofucaside from the lactol intermediate
Scheme 2 A ychoiysis of the fucaside 3 afloded the lactol lntcrmedlals 4, employing an alternative brominating reagent,
which is amanabie 15 further modifications at tre anomeric position.

A ) ) . ) the Vilsmeier's bromide, was accomplished in
in view of the difficulties experienced during

thedprepéardation of the fucosylbbromide 2, we f?:;;fgdgﬁgf{ggf WSCEV R R
ecided to examine other bromination eterences

procedures3* that could employ ALTERNATIVE METHOD ) ‘.'“:‘ P e

the lactol 4 as a convenient We wondered whether ; .
access to the bromide. the bromination of the lactol 4 by the
Vilsmeier bromide would afford the desired
1-bromofucoside 2 in fewer steps and purifications,
therefore is readily used in the next glycosylation step.
The factol 4 in dimethylformamide (DMF) was treated with
with dropwise addition of oxalyl bromide at 0 °C (Scheme 3)

&
5 - v M
e B

" s e o
073 o / o6n
Vismeier's oromide T
bt Sooabialie g . Om- —__,.
20 Lot
AT anoﬂenzalv.r
E o SRy

Scheme 3 An alternative melhod using the Vilsmeier -
bromide route.

This marked by the effervescence observed upon the : i .5“."’.1‘?'71":’"“
addition of DMF followed by colour change from woe u-w;m o eree
colourless to an orange-coloured reaction mixture. Mm‘;":%f:‘%ﬁ:«tﬁ

Upon the removal of DMF, the resulting syrup T e T e e L
was used directly for in the next coupling
step between the bromide 2 and

Dmc-Thr-O'Bu 5.
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