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Mr. Vice Chancellor, Sir. it gives me great pleasure to deliver the 
third inaugural lecture from the Department of Phann; 1 
Chemistry. It is interesting to note that the hi, f 
Pharmaceutical Chemistry is as old as the history of PIICUIIIQCIY) 
itself. William Shakespeare may have been talking of Pharmacy 
when he wrote thus "a rose by any other name would smell as 

- L y 3  Apothecary, pharmacist. chemist, or pharmaceutical 
t-what is le? 

sweeI . 
chemisl 8 in a nan 

aceutica 
story o 

1 he apothecary emerged as a distinct profession, divorced from 
medicine, in 123 1, through a decree issued by Emperor Frederick 
von Hohenstaufen of Sicily and this led to the famous Basle 
Apothecary's Oath (Mez-Mangold, 1989), the content of which is 
food for thought, even inNigeria of today. 

!iring de, 
Id Mastt 
" A  tL" .a .  

r Marsc, 
?rs, have 

We, Tht halclz, Burgomastel; and the Council and 
the Gui ! come to a unanimous agreement, having 
consultcu r r r c  wrarrca urrd counsel of our Lord the Bishop and other 
honourable persons, that no physician who cares or has caredfor 
the sick shall ever own an apothecary's business in Basle, nor 
shall he ever become an apothecary; and irt Basle no one who 
tests the urine of the sick, or who is u physician shall own an 
apothecary's btisiness: and ifany physician who atpresent has an 
apothecary's business does not comnpletel~~ relinquish ownership 

-of this business in the space qf time allowedhim, ufrer that time he 
will have to pay, without fail, one mark of silver as open as 
medicine is seen in his room. And any one who has, or who 
.ruperintends an apothecary's business must swear a special oath 
each year to the Council, that no physician owns any part or share 
qfhis business or of his medicine. And because we have learnt by 
experience that this is in the public interest; we desire that this 
arrangement shall be made permanent. We have also reached 
complete agreement m regard.7 that oath, that before any man or 
woman shall ever ugciin own an ap,~thecury's btrsiness in Bcisle, 
und before anyone ever  become.^ an apothecavq; he must convince 
the Council by his oath that he is worthj? qftheposition in skill and 
knowledge and has p~.ac.ti.sec/ jor a .rufficiently long time for 



people to he able to rely on him. Also any one who is or who 
becomes cln cpothecary in Basle rntrst provide for each physician 
 hut hc asks nnd demands, i f  there is c~nj.thing he has not got, he 
nurst state that he has not got it, and everj.thing which he provides 
jur the pl7ysician nztrst be ofszrch qzrality and ofsuch zrsefirlness 
(hat he knows, upon his oath, that it will he goodand zrseftrl for the 
con fiction the ph~lsician is making. 'I"lre physician must not come 
to any (private) agreement with the apothecary about what he is 
taking to the sick person, unless the sick person's messenger is 
present. Reinember also to incluck in the oath administeredto the 
apothecaries that they shall not allow anyone to buy poison, 
un1e.s.~ the btgler has two gunrantors who will mlarantee that no 
one skull sz-IfJer harm from it. 

The later contribution of Carl Wilhelm Scheele represenls a 
turning point in the development of pharmacy in particular and 
industrial chemistry in general. He started his career at the age of ' 

14 as an apprentice pharmacist in Gotenborg and later worked as a 
pharmacist in Stockholm before finally settling down at Koping 
to manage a Pharmacy; devoting most of his income and time to 
chemical studies. This born chemist discovered oxygen in 1775 
and this was isolated two years later by John Priestley. In 
addition, Scheele pioneered the technique of crystallisation, 
aimed at purifjring the active principles of natural crude drugs and 
discovered glycerine, malic acid and hydrocyanic acid. If 
Paracelsus (Theophrastus, 1493-1541) is described as the true 
founder of Pharmaceutical Chemistry for introducing the notion 
that 'it is the task of chemistry to produce medicines for the 
treatment of diseases since the vital fi~nctions of life are basically 
chemical in nature', then Scheele's contribution guided the hands 
of pharmaceutical chemistry into a new era two centuries later 
(Mez-Mangold). 

Drug is the cornerstone of medical service a:ld this has well been 
appreciated even in centuries past. Indeed. drugs were as 
strategic to national interest as energy is in modern times. History 
records that during the Hellenic civilisation, Alexander the Great 
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was ad~lised to conquer the island of Socotra near the East African 
shores for the purpose of getting the drug aloe to treat his wounded 
soldiers (Manniche, 1989). More recently, the two world wars 
demonstrated a parad~xical  synergy between military 
adventurism and drug developn~ent. As a consequence of the 
Japanese occupation of Java. the allied countries were deprived of 
access to this commercial source of Cinchona febrfiuge. the only 
reputable remedy for malaria. They were forced to look for a 
substitute through synthesis. Using quinine, the active ingredient 
of Cinchona, first isolated in 1820, as template, a number of 
simpler molecules were independently studied in Germany. USA, 
and Soviet Union before and during the Second World War. An 
interesting serendipity was the capture of sontoquine from the 
Germans in Tunis, North Africa, which then brought 4- 
aminoquinolines into focus in the USA. The antimalarial drug, 
chloroquine, emerged from this effort but evidence later showed 
that it had been synthesised in Germany as far back as 1934 but 
was rejected in favour of sontoquine on the suspicion of toxicity. 
Following the end of hostilities, the superior German technoloby 
was at hand. through negotiated patents, to stimulate the chemical 
industry to a new height (Sweeney and Strube. 1979). It is 
remarkable that the search for newer antimalarials to support the 
USA military campaign in Asia led the US Army Medical 
Research and Development Command to sponsor a massive 
research programme that led to the development of mefloquine as 
a third generation antimalarial drug. 

If the examples above demonstrate that indeec le 
mother of invention, then given an estimated population of 124 
million with a life-expectancy figure of 5 1 (UNICEF 2003 data) 
and an annual population growth rate of 2.5 (UN data for 2000- 
2005). Nigeria ought to have initiated a more aggressive 
concerted programme of developmental activities towards self 
sufficiency in drug supply particularly to address common 
tropical diseases. Consider the recent decision by the government 
to ban the importation of 17 selected drug items. This well 
meaning action is predicated on the assumption that the 



pharmaceutical manufacturing industry in the country can meet 
the needs of the country through local production. However, the 
reality is different as the government must have considered only 
the level of secondary manufacture in which case the major 

. components (dnig substances) would still have to be outsourced. 
Neither the objective of making drugs available at affordable cost 
nor that of harmonising the quality to an in-depth level would be 
achieved until such a time that we can source the raw materials 
locally. 

The subnlission in this ~cciure 1s that nature is rne primary source 
of drugs. Thus, minerals, plants, animals, moulds and bacteria 
have furnished drugs of direct clinical application. In some other 
cases. the primary biologically-active molecules obtained from 
nature have served as templates for the synthetic design of useful 
drugs. Chemical synthesis. as a component of drug development. 
can serve either of two purposes. The first is that it may be the 
pragmatic option for making a natural drug molecule available on 
a commercially viable scale. A second purpose is that it gives 
opportunity to explore even a natural drug molecule, make 
molecular modifications or designs to afford new drugs. In drug 
synthesis, nature provides the feedstock for the requisite raw 
materials and reagents. In particular, the primary chemical 
industry is mostly based on fossil fuels or agro-products. 

Thus, given the abundance of tropical African flora exceeding 
30,000 species (Dagne, 1997). solia mineral deposits and 
petroleum, Nigeria should be a leading drug producing country. 
The 2004 catalogue price of thaumatin, isolated from 
Thuztmutoccocus dunielii (eweran), when allowed to fruit. is 
559.40 USD per gram (Sigma-Aldrich) and unfortunately. 
Nigeria has no share in the market in spite of its abundance in 
Nigeria. A remark made by the pioneer Director-General of 
NAFDAC, Prof, G. 0. Osuide, on thi., campus at the 14:"arquis 
Memorial lecture about seven years ago, is most pertinent. " I f  
only Nigerians who spend their time and resources to grow und 
ti-uffic in Indian hemp cun be to devore (he sc~lne 
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resottrcris to the cr~lri~*cition of rose periwinkle ". The major 
alkaloids of the root of this plant are ajmalicine and serpentine, 
bcth used in the treatment of circulatory disorders. In addition, 
th; leaf produces two important antizancer drugs. vinblastine and 
vincristine in trace yield of about 0.0003% with the commercial 
price of the two alkaloids at a range cf I-3.5m US13 per kg (Sayed 
andverpoorte. 2005). Indeed, globally, 8 of the top 30 medicines 
are natural products or semisynthetics with a value of l5.9bn USD 
in 1999 and yet it has been suggested that perhaps only 2% of 
about 250.000 plant species on our planet have been thoroughly 
evaluated as a source of new drugs (Bartle, 200 1). 
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Nigeria is reputed to have more than 440 commercially viable 
solid minerals ranging from precious metals and various stones to 
industrial minerals. Of pharmaceutical interest are salt deposits; 
iron ores such as haematite; calcium deposits in form of chalk and 
gypsum; the variety of silicates such as talc, bentonite and kaolin. 
Based on the rock salt deposit in Benue State and salt springs at 

I Awe (Plateau State), Abakaliki and Uburu. the national reserve of 
salt is estimated at 1.5 million tonnes. It is incredible that bulk salt 
is still imported for local processing into table salt not to talk of 
pharmaceutical grade of sodium chloride for preparing ir 
The deposit of talc is estimated to be above 40 million to1 I 
the only catalytic plant belones to the Raw Materials Research 
and 1)evelopment Council which produces only 3,000 tonnes of 
talc annually. The kaolin deposit in Nigeria is estimated at over 3 
billion tonnes and it practically occurs in every state. Gypsum as 
an input for the production of cement enjoys some relative 
exploitation but it is doubtful if the local material is processed any 
fur~herr to produce the plaster of Paris (POP). The iron ore deposit 
in Kogi, Enugu and Niger States as well as Federal Capital 
Territory atrlount to 3 billion tonnes by estimation. Mining is 
currently at Itakpe (Kogi State). The main focus is the production 
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of steel hence the establishment of steel complexes at Aladja and 
Ajaokuta. Further value can be added to this abundant resource 
through conversion of elementary iron to pharmaceutical grade of 
ferrous sulphate and ferrous gluconate both of which are used as 
haematinics. 
It is obvious )is 
campus on the pruspeus ul uLilisariun ul inorganic ueposics in the 
pham 

specific refining processes (Beyer and Walter. 1907) 

hopes c 
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11 sector, 2 7  year: s ago, art 

Organic minerals 

The birth of organic chemical industry was based on the careful 
distillation of coal tar into a number of fractions from which about 
250 different compounds such as benzene, derivatives of benzene 
(toluene, xylenes, phenol, cresols, xylenols, cresols, aniline), 
naphthalene, thiophene and pyridine have been isolated (Beyer .4* 

and Walter, 1997; Reisch, 1998). Apart from direct application$' 
the huge demand for benzene and its simple derivatives is largely 
due to the fact that they can be chemically converted to unlimited 
number of molecules including those of pharmaceutical 
importance. The shift from this solid mineral to petroleum as a 
source of fuel, in the modem period, also meant a shift to 
petrochemicals as feedstock for the chemical and pharmaceutical 
industries. Perhaps the future generations of Nigeri; ~ l d  
need to fall back on the under-exploited 3 billion tom )a1 
reserve for their economic survival (BPE figures). . 
Crudc rarious chemical ~ces which 
include alkanes, CyClOalkaneS and aromatic hydrocarbons such as 
benzene, toluene, xylene, and naphthalene. The Nigerian crude 
oil, classified as cycloalkane-based, is richer in cycloalkanes and 
aromatic hydrocarbons. In addition, mineral oil contains organic 
sulphur compounds (0-10%) such as thiols, sulphides, 
disulphides and thiophenes as well as nitrogen compounds such 
as pyridine and quinoline derivatives. A further host of 
compounds such as alkenes are obtainable from oil and gas by 

Many of these petroleum produc 
Production of ~harmaceutical exupir;rlLb ~ U L I ~  a> parallinb mu 

ging materials such as plastics, and starting 
ive drug molecules. It was not until 1978 that the 

iaea or uslng refinery by-products as feedstock to produce 
petrochemical products in Nig s conceptualised. The 
Nigerian National Petroleum ly (NNPC) adopted a 
phased approach in the establishlllGlll. "l u~stream petrochemical 
plants in view of the capital inte the industry. In 
March 1988, petrochemical plan1 ioned at Kaduna 
and Warri refineries respectively ro proauce linear alkyl benzene 
and propylene with carbon. The Eleme F micals Complex 
belonged to the second phase of the devc lt programme of 
the petrochemical industry in Nigeria anc - ioned to 
produce s. The third 1 for the 
producti still at conceptu; ill in the 
pipe-line is the methanol project. :fin petrochemical base- 
stock is very versatile and its ( ;tatus is a far cry from 
optimal utilisation. The on-golng economic reform must 
encourage investment in production of drug substances from 
available options. And if I may quote Dr. Alukaino asakwe- 
Akofe (1 985), then of the Petrochemical Division, NNPC. 
" after investing so tnuch in providing the basic petrochemical 
r~ iw material, no government tvill involve itself in setting up plunts 
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to prodz~ce hzltohcrrbitone .fuoin clietl~yhncrlon~r~e or ry~ricfosi~e 
from ethylucetocrcetute or progz/unil .fi.om p-chloroaniline or 
etharnbutol from nitropropune ". 
The missing link is competent, patriotic and visionary 
entrepreneurship in the chemical and pharmaceutical sector, as 
end-user. This is necessary in order to motivate uroduction of 
requi; starting materi nts from 
petroc :ock and thereby iis natural 
resou,,,. 

site syr 
:hemica 
fCP 

lthetic 
1 base st 
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The role of the Univers~ty system 

is junctc 
.,,A ,,I, 

~t to ask 
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At t h   re, it is pertinen the que le 
e x p e c ~ ~ u  LUG of the universi~v UL L I I ~  field 01 pililr~~litr;cu~~r;al 
chemistry in the exploitatio igerian natural resources 
towards meeting the pharmacc roduct need of the nation? 
The mandate of the university system has long been extended 
beyond the traditional duties of teaching, research and service. 
For the sake of its own survival and mecaningful contribution to 
national development, the university is expected to create new 
jobs through cornmercialisation of innovations, inventions and 
discoveries. There is no doubt that the Nigerian university system 

-. 
has been gene :on. However, the 
potentiality hi of previous OAU 
symposia and se which focussed 
on drugs from the Faculty of Pharmgcy such as the most recent 
inaugural lecture given by A. 0. Ogundaini (Ogundaini. 2005). I 
shall endeavour to illustrate, further, the potentiality of realising 
the ultimate goal of exploiting our al :s 
with a few examples of research work I 
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university reported the antisickling property of 'orin-ata', the root 
I 
I 

of the plant Inore popularly known by its former generic name, 
Fogcrrcr (Zcrnfho.q~lzrnz zun~hoq~loides) (Sofowora and Isaac, 
197 1 ). The antisickling principles were subsequently identified 
as si~nple benzoic acid derivatives (Sofowora et 01,1975). On the 
other hand, quaternary benzo[c]phenanthridines had been 
reported from the genus as far back as 1958. but these alkaloids 
were not known to possess antitu~nour properties until 1971. The 
isolation of a potent antileukaemic alkaloid, fagaronine (I), from 
orin-ata by American scientists stimulated interest in this group of 
alkaloids. Only three of such compounds (fagaronine, nitidine 
and avicine) with characteristic ring substitution pattern are 
known from nature and they are apparently restricted to the genus 
Zcr~tthoxylzm~ (family Rutaceae) (Olugbade, 1983). The 
challenge facing medicinal chemists was how to synthesise this 
group of alkaloids in order to get sufficient sample size for 
detailed biological testing and also to afford more analogues 
towards optimisation of the ring system for antileukaemic 
activity. Indeed. a number of synthetic routes were reported and 
eighteen synthetic analogues were tested. All the available 
synthetic routes were too long and too low-yielding. Thanks to 
the staff development programme of this university, by way of 
probationary study leave, of which I was a beneficiary after the 
initial encouragement and financial support from my late uncle, 
Chief 0. B. Akin-Olugbade. I was baptised into the chemistry of 
this group of alkaloids during my period of study as a PhD student 
at the University of Manchester under the supervision ofRoger D. 
Waigh. We accomplished a simple, versatile. five-step synthesis 
of the ring system (Olugbade et al. 1990; Euerby et al, 1991). 
Three of the new analogues (generally of structure 2) obtained 
after final quaternisation demonstrated antileukaemic activity in 
animal models (Olugbade and Waigh, 1996). While we waited 
and hoped for higher stakes with the target compounds. every new 
con~pound synthesised as intermediate in unsuccessful routes was 
offered to 'companies.. which were readily at hand, for mass 
screening in their Research and Development Programmes at 
token charges and the fund realised from this practice was made 
available as supplementary fund to fund activities of the research 
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group at the discretion of the supervisor thus providing an 
opportunity to learn some lesson about the role of the industry in 
funding academic work. Further hopes were rzised in this group 
of alkaloids when in the mid-eighties the search for the anti-HIV 
drug intensified. As if in anticipation of the emergence of the 
disease, nitidine and fagaronine had been established to inhibit 
reverse transcriptase as far back as 1976, albeit in RNA tumour 
virus (Sethi, 1976). Indeed, these natural alkaloids demonstrated 
activity against HIV-1 reverse transcriptase (Tan et ul, 1991). 
Also. two of the. 12-oxygenated analogues, introduced through 
our earlier effort, hydroxidine and methoxidine and a new 
addition to the series, ethoxidine were latei- examined for 
antiretroviral activities with the latter two exhibiting activity 
against reverse transcriptase ( Kerry or rrl1998). While the interest 
in 5,6,8,9-tetra-oxygenated benzo[c]phenanthridines as potential 
anticancer or antiviral agents waned hrther studies 
indicated toxicity, Roger Waigh has furth~ lced the cause of 
these efforts and asserted that these analogues as typified by 
ethoxidine, are topoisomerase 1 suppressors and not 
topoisomerase poison like fagaronine, the lead natural compound 
(BPC 2001). Meanwhile, the isomeric 7,8-oxygenated 
analogues, such as sanguinarine (3) and chelerythrine (4) (found 
in Papaveraceae) are known to be devoid of antitumour or 
antiretroviral activity but instead are potent anti-inflammatory 
and anti-microbial agents with low toxicity and have survived as 
components of oral dental preparations. The dichotomy of 
activity between the two groups' centres on the electrophilicity of 
the imir 1 which is greatly enh&ced by oxygenation at 
position :nables intercalation with nucleic acid template 
primers presur~ied to be the initial step in the binding process. I 
have deliberately dwelt on this aspect of my academic exposure 
because of two reasons. Firstly, as Roger Waigh chose the forum 
of the British Pharmaceutical Conference of 2001, held at 
Glasgow, to rais: further hope in the work, I recail that 20 years 
earlier I had the privilege of presenting our preliminary results at 
the Brighton BPC, sponsored as a young author (Olugbade and 
Waigh, 198 1). And incidentally, at the 2002 Manchester BPC, he 

was awarded the Harrison Memorial medal for a distinguis~ed 
career in advancing the science and practice of Pharmacy.   he 
Harrison biennial medal award was instituted by the British 
Pharmaceutical Society in meinory of the distinguishled 
Pharmaceutical Chemist, Col. E.F. Harrison, who was appoin 'a ed 
the Director of the Chemical warfare in 1918. The over 11 
experience poses a serious challenge to our local professional ahd 
scientific associations to support research efforts by motivatibg 
students, young and established researchers alike. The secopd 
point is that the project serves to illustrate the long tortu us 
journey that may be involved in a drug development programIe, 
with no guarantee of a bin F+ 

I 





Heterocylces from Chalcones 

Other synthetic endeavours at Ife include the use of a class of 
natural substances, chalcones. as synthetic precursors by direct 
condensation reaction or via the isoflavones to heterocyclic 
systems like sulphonamidopyrimidines (Usifoh et cil. 1989; 
Olugbade et 0) or P: benzimidazoles (Makanju, 
200 1). 

yrimido' 

search 

There was personal conviction to concentrate on exploration of 
plant materials. The enduring support received from the 
International Program in Chemical Sciences (IPICS) towards 
local capacity building in our laboratory enabled substantial work 
in this area as has been emphasised by A. 0. Ogundaini only two 
months ago in his inaugural lecture. While further 
acknowledgements of the support received from the (IPICS) are 
forthcoming from future presentations from the faculty, permit 
me, Mr. Vice-Chancellor, Sir, to give two other examples ofwork 
so supported within the theme day. of The to pic of to' 

Frankincense 

lerce cor - nes mail 
.. ,- 

The resin, frankincen: ernational c o r n  nly 
from Boswellia sacra k luckiger (synonym B. carteri) (Saudi 
Arabia, Yemen, Oman, Somalia); B. frereana Birdwood 
(Somalia); B. serrata (India); and B. papyrifera (North East 

- Africa). Its historic applications in religious practices. perfumery 
and medicine have survived till present day. It rose to become a 
precious article comparable only with gold and worthy of 
presentation as a gift to baby Jesus. In Aryuvedic medicine, the 
Indians employ the resin of B. serratu in the treatment of arthritis, 
gastrointestinal disorders, as a diuretic and treatment of asthma 
and other respiratory conditions. Historically, the Egyptians were 
prolific users of frankincense. The traditional uses in Egypt 
include use as fragrance. as a component of embalming mixture. 
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I and in the treatment ofcough and asthma. 
A Ph.D. research in the Department, investig :rbal 
recipe comprising the barks of two oh,,, . ~ G L - - -  ..... ially ' identified by their vernacular names I :d the identity of one 
of them as B. dalzielii, a species abur 

I 
West Africa. Various 

parts of the plant are used in folklore rrlcull;me in Ghana. In spite 
of abundant-report on the chemistry of th species. the 
chemistry of B. dalzielii was hitherto unknov dentified the 1 antibacterial and anti-oxidant principle of the stem bark to be the 
ubiquitous phenol. protocatechuic acid. The :tion 
of its resin showed potent anti-inflamma and 
consistent with this result, 3[1-acetoxy-ur.S- I L-eri- I I - ~ e ~ o - 2 3 -  

I oic acid (AKBA) was isolated. AKBA had been previously 
reported from the Indian species, B. serrata and it had been 
extensively investigated a1 th other natural analogues 
(collectively referred to as b acids) as a very potent anti- 
inflammatory agent. Bosw ds inhibit pro-inflammatory 
mediators in the body by a dual mode. They specifically inhibit 

I formation of leukotrienes via a non-redox selective inhibition of 
the enzyme 5-lipoxygenase (Safayhi et al, 1992; Ammon, 1996)) 
and also inhibit tissue degradation by inhibiting the human 

I 

leukocyte elastase (HLE) (Safayhi et al, 1997). Indeed, a number 
of standardised products ofboswellic acids from B. serrata have 
been licensed for sale in the treatment of a wide spectrum of 

1 inflammatory conditions in the USA. We proceeded to examine 
the volatile oil of B. ddzielii for antimicrobial and anti- I inflammatory properties as well as chemical composition by gas 

I chromatography-mass spectrometry. It is gratifying to note that 
the Ph.D. student (Alemika. 200 1) won the National Universities 

( Doctoral Thesis award in : :eutical sciences for 2002. 
Incidentally, the premier av 1998 was won by another 

1 student in the IPICS-NIG. i r r  prugramme, Miss Iruka Okeke 
(SUP by A. Lamikanra). Beyond this, studies are in 
prog ryards exploitation of this plant species. The 
expenh~ve cyclo-oxygenase 2 ( COX-2) inhibitors such as I celecobix (celebrexR ) were introduced to reduce the risk of 
serious upper gastro intestinal bleeding and ulceration associated 
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with older and cheaper drugs such as aspirin or indomethacin 
which inhibit both COX-1 and COX-2 enzyme systems. 
FIowever, the improved tolerance results in a penalty of increased 
risk of thrombosis especially in patients with ischaemic heart 
diseases. The current practice is to place such high risk patients 
concurrently on low dose aspirin. Unfortunately. aspirin is 
contra-indicated for use in asthmatic patients as non-selective 
COX inhibitors like aspirin generally exacerbate asthmatic 
symptoms. Targeting a different enzyme system such as 5- 
lipoxygenase, inhibited selectively by the boswellic acids with 
the advantage of HLE inhibition, therefore offers great potentials 
in resolvin~ the dilenl~lla and imurovin~ the versatilitv of the 
clinical ay onic intl 
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A literature reporr on rile concentrauonuepenuenr conrradictory 
pharmacology of 3-0x0-tirucallic acid which co-occurs with the 
desirable tirucallic acid and ursenoic acid derivatives in B. serrnt~l 
underscores the need for standardisation of herbal products for 
c( .on of n~ onents (Boden et a1 2001). In 
a(  AKBA 1 :d to forin artifacts during the 

I 
piu~ca:,  of e x t l a b ~ ~ v l l  Lll lU ,?rorkup (Schweizer. 2000). 
Es tablishi 11 the limit o: ;irable 
conlpone~ ; a standard re nt for 
pharinaceuuca~ prouucls, nuL excluding herbal prouucLs, seeking 
registration. Work is in progress in our laboratories towards the 
development of B. ciulzielii for pharmaceutical application. 
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l'herc are various approaches to the selection of plant species for 
study as potential drug sources. Certainly, the most popular 
approach is through ethno~nedicine and one of the most 
fiiscinating approaches is through field study of wildlife now 
tcrmed zvocognosy (Huffman. 200 1). An adventure through our 
heritage of the biological garden and the entire estate often reveals 
P I  cies ths s tens i \~ ly  de-barked, i :ly by 
c( who us in traditional herbal me( L plant 
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discoxrered in one of such field trips recei\ring attention in our 
laboratory is Sprrlltoc/ecr C C I ~ ~ ~ I ~ C I M Z I I L I ~ C I  P. Beau\.. Various parts of 
the plant, com~nonly knolvn as tlfi-ican turlip. are used in 
ethnonledicine in Kigeria. Ghana and elsewhere in the tropics. In 
addition, it is widely uscd as a decorati1.e plant and incidentally is 
one of the major oi-namental plants in the en\,ironment of this 
rnonulnent (Oduduwa Hall). Pre~.ious literature reports had been 
liinited to lipoliphilic fractions with specitic ursenoic triterpenes 
isolated as the antimalarial principles (Amusan et al, 1996). On 
thc land, the polar fractions received little phytochemical 
att 1 spite of interesting biological reports on the stel11 bark, 
for IIlhLaIice. Our interest, through undergraduate arid 
postgraduate (M.Sc., P11.D.) projects, has been to explore the 
polar fractions of various parts of the plant. Results already 
obtained include isolation of vernlinoside, an acylated iridoid 
from the stem bark as the major anti-osidant principle of the plant 
part (Elusiyan and Olugbade. 2003). The interest on natural anti- 
oxidants is associated with the implication of oxidative stress in 
the pathophysiology of a large nu~nber of diseases particularly 
cancer, atherosclerosis, asthma, arthritis, inflammation and 
neurodegenerative diseases. In addition, the isolation of this 
iridoid appears to justify the application of the plant part in the 
treatment of dysentery as venninoside, previously isolated from a 
few other sources including Kigeliapinnatcr, had been reporfed to 
have potent activity against E/~trrrnoelia histol~/ticu (Azam, 2002). 
It is interesting to note that K. pinn~lrcl is similarly employed in 
etl 
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education/service to enlphasise patient care. the uniqueness of 
pharmacy as a profess:on or service derives from expertise in the 
science and technology of drugs. Thus, discovery and 
develop~nent of n e ~ ~ d r u g s  would remain a serious challenge to be 
addressed for the survival of our civilisation. notwithstanding the 
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developments in genetic engineering and the associated promise 
of "human spare parts" for medical application. As a matter of 
fact, biotechnology is already in application in the pharmaceutical 
sector but mainly as a means of scaling up the production of potent 
active natural substances that can hardly be otherwise obtained at 
an industrial scale. If, as pharmacists, we must continue to claim 
expertise in drugs in the near future our graduates must be 
prepared for these developments in terms of curriculum 
strengthening. Perhaps there is no better opportunity than this to 
pay tribute to the Carnegie Corporation of New York for a grant to 
develop a Therapeutic Drug Monitoring Laboratory as an 
intervention to strengthen our curriculum and also to provide 
specific services that are expected to impact on the larger 
community. In particular, pharmacopoeial and extra- 
pharmacopoeial evaluation of selected multisourced drug 
products for minor impurities and polymorphic requirements as 
well as chromatographic profiling of herbal products under 
development are part of projects in queue. I have no doubt that 
my colleagues in the department will dwell more about the full 
scope of service enabled by this facility in future inaugural 
l e ~ t l - ~  .LUbJ. 

my chc : researc 
. . .  BY :h projects for illustration I 

believe I have left 11" UH~:  in doubt that this is certainly not a 
valedictory lecture. On the other hand, I have underscored the 
enormous potential available to Nigeria in terms of natural and 
human resources. The Nigerian drug requirement situation, as I 
see it now, is not far from the lameitation of the ancient mariner 
"water, water every where but none fit to drink". 'However, in 
order to avoid "bringing coal to our Newcastle", we must urgently 
recognise the need to add value to the natural resources both for 
home consumption and for better return in terms of foreign 
exchange. All other desired socio-economic goals such as job 
employment, funding of social services and general improvement 
in the standard of living would inevitably result. At the 
institutional level we must learn to harness our resources and be 
more positive and more optimistic. The Central Science 
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laboratory, housing Gas and liquid chromatographic systems, the 
NMR spectrometer. etc as well as the Centre for Energy Research 
and Development housing the Gas chromatograph-mass 
spectrometer would facilitate the chemical studies of medicinal 
plants on ground if adequately funded. As a further commitment 
to leave tangible legacy behind, we have initiated a project to 
compile and publish selected NMR spectra obtained from our 
instrument as teaching and reference spectra for the present and 
future students in the chemical sciences. This is expected to 
follow up on the previous initiative championed by A. A. Olaniyi 
as a response to the dearth of affordable standard textbooks at a 
time that it was not economically expedient. The earlier effort led 
to the publication of "Essential Inorganic and Organic 
Pharmaceutical Chemistry" in 1993 with A. 0. Ogundaini and S. 
K. Ayim (later, Vice Chancellor of the University of Science and 
Technology, Kumasi) as co-authors 

; the CI 
. . 

ontributi the For' est Res earch In 
Institute, lbadan and the Department of Botany, OAU to the 
phytochemical investigations, especially for resolving knotty 
plant identification problems, I wish to seize this opportunity to 
stress that a full drug research and development programme is 
necessarily a multidisciplinary affair. And so is the 
interdisciplinary nature of science today that Richard Stevenson 
(2003) recorded the observation that two medical doctors won the 
year's chemistry Nobel Prize (Peter Agre and Roderick 
MacKinnon, for research discoveries about channels in cell 
membranes) while the Nobel Prize for medicine was shared by a 
chemist (Paul Lauterbur) and a physicist (Peter Mansfield) for 
developing proton NMR into magnetic resonance imaging (MRI) 
scanners. The picture is even more interesting when we note that 
while Peter Agre had graduated in chemistry before studying 
medicine, McKinnon had earlier read biochemistry. As a national 
education policy we cannot, therefore, afford to neglect the basic 
sciences while the professional programmes cannot afford to 
relegate the basic science components of the curricul 



Mr Vice Chancellor. Sir. as the savinc c'oes, the struggle continues. 
I thank you all for listening. 

Publishing Ltd. Chiches 
I 
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