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FINAL REPORT
FUNDAMENTAL RESEARCH GRANT SCHEME (FRGS)

Laporan Akhir Skim Geran Penyelidikan Asas (FRGS) 1PT
Pindaan 1/2009

a.

A

PROJECT:ACHIEVEMENT:

B ACHIEVEMENT PERCENTAGE

Project progress according to
milestones achieved up to this
period

0 - 50% 51 - 75% 76 - 100%

Percentage 30%

RESEARCH FINDINGS

Number of articles/ manuscripts/
books

Indexed Journal Non-Indexed Journal

NIL NIL

Paper presentations
International National

NIL NIL

Others
(Please specify)

Poster presentation "A facile route towards Dmc-protected Fucosyl-Thr-OtBu
building block via the Vilsmeier's bromide" at Gordon Research Conference
in Oxford University, United Kingdom. Aug, 2008.

HUMAN CAPITAL DEVELOPMENT

Human Capital
Number

Others (Please specify):

Note:
* Bharath Reddy Deevireddy (PhD Candidate)

On-going Graduated
PhD Student* - -

Masters Student - -

Undergraduate Students - -

Temporary Research Officer -

Temporary Research Assistant -

Total -



Budget Approved (Peruntukan diluluskan)
Amount Spent (Jumlah Perbelanjaan)
Balance (Baki)
Percentage of Amount Spent
(Peratusan Belanja)

C : RM 103,200.00
RM 102 :176 PO 

: RIV1 823.10
:	 99.2%

QlT10NAL RESEARCH ACTIVITIES THAT 	 t TOWARDS DEVELOPING	 ...PPNTR!P uT 	. 9 s9Fr AND HARD
irisitTO	 kePada, Pernbahg6han keenahlran insahlah)

D.
International

Activity Date (Month, Year)

Aug, 2008

Organizer

Magdalen College,
Oxford University, United Kingdom

Poster presenter at Gordon
Research Conference for High
Throughput Chemistry

National
Activity Date (Month, Year) Organizer

Participant at the Symposium on
"RECENT DEVELOPMENTS IN
MEDICINAL CHEMISTRY"
at University of Malaya, Kuala
Lumpur Malaysia.

10 Oct 2008

Jointly by the Royal Society of
Chemistry (RSC). Malaysian, Institute
of Chemistry (IKM), British High
Commission (BHC) and University of
Malaya (UM).

PROBLEMS! CONSTRAINTS IF ANY Masalah/ Kekangan seivranya ada)
•

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.

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 continuous basis.

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

E

kEp. oktvIngpspi:inoN (Cadangah Pen-grhObhbailcari)

Please invest more in synthetic organic chemistry as this is one field that generates creative compounds toward Drug
Discovery efforts in Malaysia.

F
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RESEARCH.ABSTRACT Not MOrelliãh '200 Wiiitis(Abfrak:P6nyblidik6iii= olc it,t é i bill

G
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-0-fucosyl Threonine 1. We began with fucosyl lactol 2 as this is
accessible synthetically or commerciablly. In our initial attempt, 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 to 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.

M4,5
OH

0 OBn
OBn

Bn	 2
Fucosyl lactol

1st method
Vilsmeier Bromide. Unrewarded.

2nd method
Appel's Reagents. Promising.

Br

a-O-fucosyl Dmc-Thr

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).

Date	 :
Tarikh



e
6

5". 	: OANYeP 	 Oktff1v10 7tii. 	 RES	 kl3CFi' IONA0 Etil Ear ' ..g	 TER:A R	 C)	
,.	

•,:.,-.4%-:. .;:e:tx.:...t.:;?.„,,,s,f,...65,,,e.:2.;:.•  

en,0(d an*adOPOtigesaPPO:i9.101 :P11 Pf . PQP grusktiTOkellaikart	 4	 	 K' '	 <0::,
t•t , n

H	 	

Name:
Nama:

Date:
Tankh:

Signature:
Tandatangan:



0
0
ti

C
O 13 0,
co 	 s3
Ncc

E C	 TI)
CL

1-1)	
a

> " <

:5

0
u_

2

v.;
Q.)

0_

f.%20
C3 0-o
0.) o

o
.c E
C

.0

o'er
in 0

0
U

U
C)

2
U-

;.. 	C
i:	 0

::	 t)

.	 0_ 0	 0	 0	 LC)	 LO

	

1--	 )—	 tn	 N	 N	 CD	 CD::	 E o o

';:	 0
?:	 0

0
::

:.	 E:: .
0)	 6

E
0

	

Cr)	 :.;	 _C
c

(-3 o
::	 cz	 u)	 ' Fri

co

	

CO	 6 Do 	 a)E

	

E	 _c	 _c

	

>I	 f C 	 C3	 .a.-)	 c4-c-'

	

0	 >-.75	 0	 u)	 -

•

	;--	 co

	

0.1	 	 (1)	 .4-1	 73	 c	 .,, 	 cu

	

S...	 	 CO	 cl)	 5	 o	 cn

	

m  4(;75.	 E	 as

	

0	 '4E 	 %	 0	 la	 :.7-1 _c
a

(I)	 ',	 a-	
s	 -5.	 0.

7,... 0	 (3)	 ii	 2	 E	 *E-	 13) 2 7:3T)

al 0	 a	 0	 c.3

(1.) N	 (1)	 01	 a
...	

(1)	 -5,	 T:)-- )	 ii 5.

	

n	 CO

	

0	 rrt	 0

	

C	 -3(t1

>1.n -	o 	 fu	 C1)

';	
4'.	 CU	 D	 >	 .c	 -0(1)

CO 0 &	 : 0—	 a ,

	

CL	 0	 cnc)	 47,
(/)	 E	 a

6- '	 cli	 ii,	 a	 -,3 a	 2	 o_
E 96	 a)

4÷— 2 a)	 oi	 -ci 

	

,,,	 (I)	 0 o
_ 	 "47;

C -0
Q 

t".• 	 ...0	 CY)	 u)

•	

o	 9

•

	)>

CO	 0	
:,	 4,-. 	(13 	 60  2 t— 13	

6

0 -Y4	 a)	
il	

N E	 o..) cz

	

E 	 o

	

43	 o	 _c00	 0	 0	 c	 x	 a) ---'-'
CO' 0	 6	 ..	 ›	 _.

	

-,	 w	 -z(	 -,,)

	

(1") 	 0,--
0) >	 N.	 ::	 `tii-, 	.4.---,	 =	 .

	

.,--.	 c.i

	

--c3	 a;	 _	 '5	 4(71.
C\1 "(T)	 CO	 ..:̀'

..:	 0	
0
CD	 "E'	 4E.,	

-
o	 c	 -(--)

E 2 c\r 0
0	 r-	 1	 • —,	 (j)	 a)	 o 70C?	 sz	 ,:p	 E	 .0 ,_u)	

> 	
' t--5- . 

-- )
L-,	

-L'
>	 a)	 a

CC	 i.--	 3— 	 v	 0	 —	 2	 a)	 co	 Cr)	 s_.	 0)s's..	17'0	 >
. . Otii	 eq 	i':
	 •

	 CI)	
a)	 ,._o	 -.E.	 o	 o	 Ti5c 	4.-,c

	

a)	 0 _C	 0	 0	 r

73 -0	 2 40	 (1)

0

(I)	 0	 .__H	 a_	 Cf)	 CD	 &->-‘ CS
1-:i	 2	 >-,	 >..

(1) (3.)	 CC	 	 ...c	 c	 00	 co
rin 	 2 ' CO	 2	 CD

	

CO	
CD 	 (7)

	

7—	 -r—
Q) 2	 t' cc :'	 a 	 u)

CD	
c

o
N 0 CO O 0)

	

C \I	 0	 CD 	 c)	 ED

.7-.)	 47,	 CI)	 oriC 	 c \I	 c\1	 N

	

CD	 c)	 CD	 c\i	 c-Ni

CD

CT a	
r	 • —	 E 9 --) 0

	

>, t-') 	c	 0-a)

T. Po- 	 CI)	 0	 :::.::	
0
0 

E a
t t 2 --,

. o

▪ 	

Cr)

73	
cz, 0

	

r--	 r--

".	 CO	 (1)	
000a.°).--)m2z

•

	4
E e:- 	 ÷E‘ 'Ea	 i:	 0	 cp

:: ")
--	 0	 6	 �

0	 N V.0	 r---

0	 0	 0	 i;	 a	 ' 	 • 1--) (2 2

i.:	 6	 2	 =
v,)

E E	 E E ::
< < < < ,,	 CL 2



a)

D
-6

crs
c.)

0

a_

-o
D

.5

>,
-0
D

D3

9.)

E
a)
(f)

0

ci)

ci)

C
0
0

0
63'4—

ci) 
(ITS

a 
-0

cc

D

C

CD

..c

•
Cf5

Ml

o

-25

• 

•E

"f3
77'

_0

• 

W

CO D

}-7

• 0
• 

45-<

66 41--2
C.) — 0

LL

DOW

c
1•
a) 7.(1

cy)
a CO 0
6	 0

-00
_co

u)	 0	 co
c

as	 '2	 (47d

CD

4

•

 E _C
4-, 	0
CD 0

u.)(1)

2 0

a)	 co
0)0a)

cz
rr•

15(	 C °C)
0

:7_,(I) 	(\I

E
'a)

cp 1:3. _
_c	 c	 (1)

"
4— °C)	 I

0)
.1"	 e

•

	ljj
C	 <
a)	 di

E
u) cr)

a	 E
o

draw
(I)	 0)

as c

co

c\I

— O 0

(')	 ccs
E >,
a)	 CO

_C -(76

5-
1 4—

0 46

Cf) 

1.1.J	 L7)
C

0 U) >

(75

z< cc0

O cD c5

cO

n co

Z	 c

p si2

[1.1	 c
.u) E

a_ E o
a 0

..c
WOO)

ai
Tn•

I— (scs
Z
ai	 co

2 -Ill
ec
=
c E
o

as
E

a0

`O.

-5

5 15

0) C
a a)" 54

E
t D

rd



UNIVERSITI SAWS MALAYSIA

1 FILMu ;Pi

ilsmeier bromi e
A facile route towards 	

Dmc-protected Fuco 171-ir-OtBu_

INTRODUCTION
Glycopeptides and proteins,

containing u-O-fucosyl moiety, are
known to participate in many important

biological processes e.g. embryo development
and host-microbe attachment. 1 Obtaining pure

u-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	 03,

0-erwarr,fmiNk.. 
Abdul Rahim

—SE:NW-IA-Pharmaceutical-Sciences 	
Universiti Sains Malaysia

Penang. Malaysia

4 steps

OH
own

B.	 2
R	 OH	 Glycosylalicn

COz Bu

DIFFICULTIES
While this procedure gave

the Dmc-protected amino acids in
good yields, the ten-step construction

of the 1-bromofucoside 2 involved tedious
purifications and the use of HBr gas which

is malodorous and costly. Scheme 2 shows the
preparation of the key bromide 2:

0-	 OBr
r	 2 lq.s	 2 sieps

00	 05r3	 4	 s.	 2
Scheme 2 Aoict hydrolysis of the fucoside 3 afforded the lactol intermediate 4,
which is amenable to further modifications at the aflame:lc position.

In view of the difficulties experienced during
the preparation of the fucosyl bromide 2, we

decided to examine other bromination	 ALTERNATIVEprocedures34 that could employ
the lactol 4 as a convenient	 We wondered whether

access to the bromide. 	 the bromination of the lactol 4 by the
Viismeier bromide would afford the desired

1-bromofucoside 2 in fewer steps and purifications,
therefore is readily used in the next glycosylation step.

The lactol 4 in dimethylformamide (DMF) was treated with
with dropwise addition of oxalyl bromide at 0 °C (Scheme 3).

06r
Me	 V.Ismeier's oromide 0

siw
anomenzalion

2

Scheme 3 An alternative method usrig the Vilsrnere- 	 6
bromide route.

This marked by the effervescence observed upon the
addition of DMF followed by colour change from
colourless to an orange-coloured reaction mixture.

Upon the removal of DMF, the resulting syrup
was used directly for in the next coupling

step between the bromide 2 and
Dmc-Thr-O tBu 5.	 --

$ stepS	 .1
3	 1	 '	 4

Scheme 1 General synthetic routes towards Droo-protected fucoamino
acid building blocks (Ser, R=ii, n=1; Thr, R=CH,. n=1;
horno-Ser. R =1-1. n=2; Orric=N•i-(4,4-dimethyl-2.6-

METHOD

Acknowledge-non.

Ms, leStr, Fr Lex,p nrcta I eknees, Gar S- -o,FS= .3,/,,VAS.S711:3 nve,I,Av-41•amto	 tnt ce-wor,1Err:Vs,	 1-s, krel,

RESULTS
A quick 'H NMR analysis of thediozocyclohexylidenemethylene)

crude orange syrup showed a tell-tale
signal at 6 5.25 indicating the u proton of

the bromide 2 In situ anomerization of Dmc-
Thr-O rBu with the bromofucoside 2 furnished the

perbenzylated Dmc-a-O-L-fucosyl Thr-O rBu 6 plus
a small quantities of a disaccharide.

CONCLUSIONS
In this work, the preparation of the perbenzylated

1-bromofucoside from the lactol intermediate
employing an alternative brorninating reagent,
the Vilsmeier's bromide, was accomplished in

four-step instead of the usual five-step with
lesser purification.
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