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: Synthesis of lipophilic isonicotinic acid hydrazide derivatives and mechanism study of
its action on Mycobacterium tuberculosis
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Budget Approved (Peruntukan diluluskan)

Amount Spent (Jumlah Perbelanjaan)

Balance (Baki)
Percentage of Amount Spent
(Peratusan Belanja)

* RM 105 000.00
- RM_86 660.87

. RM 18339.13
. 825%
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International
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(e.g : Course/ Seminar/ Symposium/
Conference/ Workshop/ Site

Date (Month, Year)

Organizer

" 1. International Bichealth
Science Conference (IBSC)
2010, 29th Nov — 1st Dec

Visit) 2010, Bayview Beach
Resort, Penang.
2. AASP-MPS Conference
2009, 10-13 June 20089,
Vistana Hotel, Penang.
National

Advance Medical & Dental Institute,
Universiti Sains Malaysia

School of Pharmaceutical Sciences,
USM & Malaysian Pharmaceutical
Society, Malaysia

Activity

Date (Month, Year)

Organizer

(e.g : Course/ Seminar/ Symposium/
Conference/ Workshop/ Site
Visit)

3rd National Conference Infectious
Diseases, 26 — 27th October 2009,
Renaissance Kota Bharu Hotel, Kota
Bharu, Kelantan.

Department of Medical Microbiology
& Parasitology, School of Medical
Sciences, Universiti Sains Malaysia

PROBLEMS / CONSTRAINTS IF ANY (Masalah/ Kekangan sekiranya ada)

E

This project involves handling of M. tuberculosis cultures which is a very slow growing microorganism that requires
around 4 ~ 6 weeks of incubation time to observe visible colonies. Indeed, M. tuberculosis is a class 3 pathogen. Hence,
proper training and guidance of students in handling the cultures and other proper lab techniques is vital to avoid lab
acquired infection. The characterization of the compounds through NMR and Mass spectroscopy also delays the project
progress due to lack of facilities and skillful staff in the lab. This project also faced difficulty in getting interested staff to
perform TB research which eventually drags the project.

RECOMMENDATION (Cadangan Penambahbaikan)

F

1. The current in vitro studies of hydrophobic derivatives should be further evaluated with jn vivo models to
undoubtedly declare them as prospective anti-TB drug in future. The in vivo studies indeed will lead to a better
understanding of the pharmacokinetic and pharmacodynamic properties of the derivatives and ultimately, this will
lead to infer the action mechanism of INH derivatives.

2. Molecular and biochemical studies can also be done to elucidate the action mechanism of the INH derivative,
especially INH-C16. The studies can be focused on the mycolic acid composition in the cell wall since, the present
study indicated that the target of INH-C16 is the cell wall. Besides, studies can also be conducted using
fluorescence probe to detect the pathway of action mechanism of INH-C16. However, such method. is-a-cost and

time consuming but highly reliable.
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G Studies have indicated that the antimycobacterial activity of hydrophilic drug especially isoniazid (INH) can be
improved if it is augmented into hydrophobic drug. Therefore, 13 hydrophobic INH derivatives with different
hydrophilicity were synthesized by attaching the INH to a different hydrophobic moiety. The minimum inhibitory (MIC)
concentration of INH derivatives was then determined via tetrazolium microplate assay. 1-isonicotinoyl-2-hexadecanoyl
hydrazine (INH-C16), 1-isonicotinoyl-2-heptadecanoyl hydrazine (INH-C17), and 1-isonicotinoyl-2-octadecanoyl
hydrazine (INH-C18) were shown to have lower MiC values compared to INH. The interaction between these derivatives
and first-line anti-TB drugs were studied using fixed-ratio isobologram method. INH-C16 showed the most synergistic
activity, so it was selected as a potential INH derivative to study the action mechanism. M. tuberculosis was susceptible
to INH-C16 at the lag, log, and death phase of the growth cycle. This was shown by the significant reduction in the
colony counts of the exposed cells compared to the control culture. When the cells were observed under light
microscopy, the INH-C16 and INH treated cells tend to form clumps as well as lost their acid-fastness properties. The
INH-C16 treated cells were further viewed under scanning electron microscope and we found that INH-C16 caused the
cells to lose their cellular integrity which ultimately lead to cell death. In conclusion, INH-C16 has the potential to be a
drug leads worthy of further investigations.
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The study of in vitro interaction of 1-isonicotinoyl-2-
octadecanoyl hydrazine with first line anti-TB drugs against
Mycobacterium tuberculosis H37Rv

Thaigarajan Parumasivam', Naveen Kumar H. S.', Pazilah Ibrahim’, Amirin Sadikun’,
Suriyati Mohamad®

"School of Pharmaceutical Sciences, Universiti Sains Malaysia, Penang, Malaysia, *School of
Biological Sciences, Universiti Sains Malaysia, Penang, Malaysia

*Corresponding Author: Pazilah Ibrahim
E-mail: pazilah@usm.my

Background/Aim: Isoniazid (INH) is the first choice drug in tuberculosis (TB) treatment.
It is a bactericidal drug which has high activity against Mycobacterium tuberculosis.
However, the emergence of multi-drug resistant strains had caused complication in TB
treatment. This phenomenon has led to an urgent need for a newer and more powerful
drug as well as the re-examination and re-evaluation of older drugs. One of the factors
contributing to resistance in M. tuberculosis is the architecture of the bacterial cell
envelope where the outer layer acts as an exclusion barrier towards hydrophilic drugs
such as INH. According to Rastogi etf. al. (1990), the anti-mycobacterial activity of
hydrophilic drug can be improved if it is augmented into the hydrophobic compound.
Therefore, an INH derivative was synthesized by attaching the INH to a hydrophobic
moiety. The aim of this research is to study the interaction between the INH derivative,
1-isonicotinoyl-2-octadecanoyt hydrazine (INH-C18) with INH, streptomycin (STR),
rifampicin (RIF) and ethambutol (EMB) respectively

Methodology: The INH-C18 was synthesized chemically and confirmation of the
structure of the compound was achieved by standard procedures involving IR, "H-NMR,
BC-NMR, and mass spectroscopy. The drug interaction study was carried out using
fixed-ratio isobologram method with slight modification

Results: INH-C18 showed additive or indifferent to synergistic interaction with INH,
while synergistic interaction was observed with STR and RIF. Additive or indifferent
interaction was observed when INH-C18 combined with EMB.

Conclusion: Thus, it can be concluded that INH-C18 has the potential to be used as a
TB drug in the future.

70




PP12684/9/2009
Vol. 1 Issue 7. June 2009

AW

MALAYSIAN
JOURNAL of PHARMACY

In this issue:

@ Impact of a Community Pharmacist-Based Diabetes
Management Program on Clinical Outcomes Measures

Assessment of Patient Knowledge Toward Warfarin
Therapy Following Pharmacist Counseling Intervention
at Anticoagulation Clinic in Hospital Melaka

Outcomes of Anti-microbial Therapy for Febrﬁé
Neutropenia among Children with Cancerina
Malaysian Tertiary Center: A Retrospective Study

Chloroform Fraction of Areca (Areca catechu L) Induces
Apoptosis and Decreases Bcl-2 Expression on MCF-7

Cells

Proceedings of the 4th Asian Association of School
of Pharmacy — Malaystan Pharmaceutical Society,

Pharmacy Scientific Conference 2009

PEASATUAR FARMAS! 1
ELLE




s

Malaysian Journa oi Pharmacy Vol 1 Issue 7, 2009 ABSTRACTS

PPC - 05 000019)

Synthesis and Pharmacological Evaluation of 5-((4,5-Dipheny!-2-Substituted-Th-Imidazol-1-
Yi)Methyl)-1H-Teirazoles

K.Anandarajagopal, J. Anbu Jeba Sunilson, MMuthappan, M.Vignesh, V.Venu, Neelopar 5.M.
Schoa! of Pharmacy, Masterskill University College of Health Saences, Batu 9, Cheras, Selargor, Matays:a

letrazole and imidazole nucleus are versatile lcad molecules and possess wide range of biological activities.
Various substituied imidazoles were synthesized using benzil, ammonium aceiate and various aldehyde which
being a secondary amine was cyanoethylated with acetonitrile and Tritan - B yield 2-(4.3-diphenyl-2-substituted-
| H-imidazol-1-yhacetonitrites  which is readily converted to 1.2.3.4-tetrazole dernivative, 3-((4.3-diphenyl-
2-substituted- 1 H-imidazol-1-yhymethvl)-1//-tetrazoles by cycloaddition with sodium azide and ammonium
chloride in dimethylformamide. The compounds were differentiated by mixed melting point and thin layer
chromatography and characterized by IR and NMR spectral data. The synthesized compounds were tested for
their analgesic activity using pentazocine as a standard drug. All compounds possess (P < 0.001) significant

analgesic activity.

PPC - 06 (000261)

Synthesis And Characterization Of Novel Analgesic And Anti-Inflammatory Agents

"'Schoal of Pharmacy, Masterskill University College of Health Sciences, Taman Kemaczhaya 11, Jalan Kemacahaya, Cheras, Selangor, Malaysia
2 PES Coltege of Pharmacy, Department of Phatmaceutical Chemistry, 50 Fezt Road, Kanumanzhanagar, Bangalore- 560050

Pyrimidine derivatives have continued to attract the interest of medicinal chemists due to a wide variety of

biological activities such as analgesic. anti-inflammatory. anticancer. antiviral, antimicrobial. and antifungal.
Pyrazoles on the other hand arc also reported to possess a wide array of phanmacological activities. Various
marketed NSAIDs like phenylbutazone, and oxyphenylbutazone contain the pyrazole nucleus. So it was
thought of interest to synthesize pyrimidines and pyrazoles in one framework and screen for analgesic and
anti-inflammatory activity. In the present work. a mixture of ethyleyanoacetate. acetic anhydride and triethyl
orthoformate under reflux yielded ethylethoxyethyene cyanocarboxylate(l) which on refluxing with phenyl
hydrazine in ¢thanol produced S-amino-4-carbethoxy-1- phenyl pyrazole(2). The parent compound 2-methy]
3-amino -8-phenyl pyrazolo[3.4-d] pyrimidinc-4[3H]-one (3) was synthesized by acetylating (2) with acetic
anhydride followed by cyclization using hydrazine hydrate. Later, the parent compound (3) was derivatized by
using different acid chlorides to obtain a series ot amides (a-d). Treating (3) with chloroacety] chlonde yielded
compound (e) in which the labile chlorine was replaced with morpholine and piperazine to form compounds
(f,g). The representative compounds were characterized by spectral data. All the derivatives (a-d. f.g) were
screened for analgesic acuvity. The compounds which showed comparable analgesic acuvity were further
screened for anti-inflaimmatory activity using diclofenac sodium as the standard. From the analgesic and anti-
inflammatory activity results, it can be mferred that the compounds having electron-withdrawing groups as
substitution showed significant analgesic activity but moderate anti-inflammatory activity.

PPC - 07 (000329)

Synthesis of isonicotinic Acid Hydrazide Derivatives and its Action on Mycobacterium
tuberculosis

Department of Pharmacetttical Chemistry, School of Pharmaceutical Sciences, Universiti Samns Malaysia, Penang, Malaysia
# Depariment of Microbiology, School of Pharmaceutical Stiences, Universiti Sains Malaysia, Penang, Malaysia

Tuberculosis (TB) remains the leading cause of mortality worldwide even m 21st cenfury and the situation
1s getting worse due to the increase in prevalence of HIV/AIDS and emergence of multidrug-resistant strains
of TB. One of the contributing factors to the resistance of M.tuberculosis is the architecture of the cell wall,
which is a triple layered structure. Isoniazid (INH) is one of the most potent drug available for tuberculosis.

AASP-MPS Conference 2009
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Malaysian Journal of Pharmacy Vol.1 issue 7, 2009 ABSTRACTS

The antibacterial action of hydrophilic drug like INH may be enhanced if it contained a lipophillic side chain.
In this study. a series of bipophithe isoniazid derivatives have been synthesized and evaluated for their invitro
antibacterial activity against M. Tuberculosis H37Rv using tetrazolium micro plate assay and the activity
expressed as the minimum inhibitory concentration (MIC) in pi/mL. Among the synthesized INH derivatives,
compounds INHCT0 and INHC12 were exhibited excellent antibacterial activity when compared with isoniazid.,
making them suitable for further exploration.

New Alpha-glucosidase And Tyrosinase inhibitors From Microbial Transformation of
Tibolone And Hydroxytibolones And SAR Studies Of Their active Metabolites
S A A Shah’, M Choudhary?, Atta-ur-Rahman?

*Faculty of Pharmacy, University Technologi MARA, Shah Alam, Selangor D. £ Malaysia
H.£. 1. Research Institute of Chemistry, International Center for Chersical and Biological Sciences, University of Karachi, Karachi-75270, Pakistan

Sixteen new and one known metabolites 4-20 were obtained by incubation of tibolone (1) and hydroxytibolones
(2 and 3) with various fungal cultures. Their structures were elucidated by means of a homo and heteronuclear
2D NMR and by HREI-MS techniques. The relative stereochemistry was deduced by 2D NOESY experiment.
These metabolites have shown promising inhibitory activities against a-glucosidase and tyrosinase enzymes.
Metabolites 4, 7. and 8 exhibited a potent inhibitory activity against the u-glucosidase enzyme. All the analogs
also exhibited mild to potent inhibjtion against the enzyme, tyrosinase, except compounds 7, 11, 13 and 14,
while compound 9 was the most potent in the series.

PPC - 09 (000256)

Total Flavonoid: Standardization Parameter of Stelechocarpus burahol [(Bl.) Hook. F. & Th.]
Extract For Hyperuricaemic Therapy
| Purwantini’, Purwantiningsih?

“Department of Pharmacology and Toxicology. Faculty of Pharmacy, Gadjah Mada University, Indonesia
“Department of Pharmaceutical Biclogy, Faculty of Pharmacy, Gadjah Mada University, tndonesia

Herbal drugs have been used since ancient times as medicines for the treatment of a range of diseases. Currently,
the major pharmaceutical companies have demonstrated renewed interest in investigating the development of
standardized phytotherapeutic agents to ensure its efficacy, safety and quality. Because of this, it is important to
select the extract-standardization parameter. The aim of this research was to find out correlation between total
flavonoid content and its activity. Ethanolic extract of 8. burahol and its n-hexane fraction have been reported
to have potent anti hyperuricaemic activity in rat. The n-hexane fraction is more potent than the ethanolic
extract. Morcover, both extracts also showed xanthine oxidase inhibitor activity, a key enzyme associated
with the incidence of hyperuricemia-related disorders. The total flavonoid content in ethanolic extract was
6.84% whereas n-hexane fraction was 9.35%. The higher amount of flavonoid content leads to a more potent
anti hyperuricaemi effect and the total flavonoid content can be used to standardize S. burahol extract for the
development as hyperuricaemic phytopharmaceutical.

PPC - 10 (000239

Anticancer Activity Screening Of Eleven Thai Indigenous Plants

Natthida Weerapreeyakul’, Sasipawan Machana?, Thaweesak Thitimetharoch', Bungorn Sripanidkulchai’
Center for Research and Development of Herhal Health Product, Faculty of Pharmaceutical Sciences, Khon Kaen University, Thaitand
? Graduate Schoot, Facuity of Pharmaceutical Sciences, Khon Kaen University, Thailand o

Cytotoxicity screening provides an important preliminary data for sclection of plant extracts with potential
anticancer properties for future work. This study was aimed to investigate the cytotoxicity of 50% ethanolic-
water crude extracts of 11 Thai indigenous plants in leukemia MOLT-4 cell compared to the normal Vero cell

AASP-MPS Conference 2009
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ORAL PRESENTATION

O6: DETERMINATION OF MINIMUM INHIBITORY CONCENTRATION OF iSONIAZID
AND ITS DERIVATIVES AGAINST Mycobacterium tuberculosis

Thaigarajan Parumasivam, Pazilah lbrahim, Naveen Kumar HS, Amirin Sadikun

School of Pharmaceutical Sciences, Universiti Sains Malaysia, Malaysia

Background and aims

Isoniazid (INH) is one of the first-line drugs for tuberculosis. It is a bactericidal drug which has
high activity against M. tuberculosis. Studies have indicated that the antibacterial action of a
hydrophilic drug like INH can be enhanced.if it contained a lipophilic side chain. This
clarification was also supported by molecular modelling studies that INH derivatives have
higher favorable binding to InhA enzyme than INH. InhA enzyme is a crucial enzyme in
synthesis of mycolic acid; important component in mycobacterium cell wall. Therefore, the

objective of this research is to study the susceptibility of M. tuberculosis towards the INH
derivatives.

Methods

The INH derivatives were synthesized chemically. Confirmation of the structure of the product
was achieved by standard procedures involving IR, 1H-NMR, 13C-NMR, and mass
spectroscopy. The MIC of the derivatives against M. fuberculosis was determined using
tetrazolium microplate assay (TEMA).

Results

The MIC value of INH was 2.26uM, while the MIC of the derivatives were as ioliows: 1-
isonicotinyl-2-hexanoyl hydrazine (INH-C6) 5.32uM, 1-isonicotinyl-2-hepianoyl hydrazine
(INH-C7) 2.53pM, 1-isonicotinyl-2-octanoyl hydrazine (INH-C8) 2.39uM, 1-isonicotinyi-2-
nonanoyl hydrazine (INH-C9) 4.51uM, 1-isonicotinoyl-2-decanoyl hydrazine (INH-C10)
1.07uM,  1-isonicotinoyl-2-dodecanoyl hydrazine (INH-C12) 0.97uM, 1-isonicotinoyl-2-
tetradecanoyl hydrazine (INH-C14) 1.81uM, 1-isonicotinyl-2-hexadecanoy! hydrazine (INH-
C16) 3.33pM and t-isonicotinoyl-2-octadecanoy! hydrazine (INH-C18) 3.10uM.

Conclusion

Thus, it can be conciuded that INH-C10 and INH-C12 have the potential to be used as a TB
drugin future.

17
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TETRAZOLIUM MICROPLATE ASSAY (TEMA)
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