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| Prof L. N. Mandaor

Lewis N. Mander 15 a professor ol l
chamistry in the Research Schiool
of Chemistry at the Australian |
Natienal University (ANU) A grad
the
Auckland (MSc, 1961 )and Sydney
(PhD, 1965), ha began his career |
as a lacturer 3t the University of

Uiy arsities i1

Adelaide in 1966 and then moved |
to the ANU in 1975 as a senior |
tellow. In 1980 ha was appointed I

professor and served ps dean, |
| 1981-86. He has been a Nutlield
fallow at Cambridge University

| (1972).

and a Fulbright senior

. scholar ot the Califormia Institute
| of Technology (1977) and at |

| was awarded the H. G Smith

i medal of the Royal Austrabian

" Institute of Chemistry 10 1981
and was elected to the Australian
Academy of Science in 1983

1‘
Harvard University (1986). He 1i

|
His rescarch intorests are con- 1
cerned primanly with methed- |
|

|

ology and strategies for the syn-
thesis of comples natural products

| wihich have interestiing b|1}|1_:1J|E.]1
| properies
Braca a second ALY intgrest 0

| the

——

molecular
growth and development, with
special reforence o the diter-
penoid growth substances typified
by gibberellic 0gid. His mostrecent
work has utilised synthgsis as a
ool to elucidate the structures of
a sories of naturally occurnng
diterpenoids which eccur natur-
ally in microscopic quantities and
| regulote sexual development in
fern gametophyles,
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basis o1 plant
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tion and Employment Services, Pe-

.1+ Educetion Reporter ~ . - ter. Baldwin, - is .stll up, for
A proposal 1o split the Australian ' consideration, - -+ -

National University's teaching and *~* This lough option is unlikely to

research facilities, which has spark.

win favour with an ANU Council,

¢d widespread condemnation on . administration, stafl and student
and ofl campus, is one of the “sofl-, . body which has ala_-cady overwhelms
er” oplions being canvassed for the  ingly rejected the recommendation

b e @

ANU's future. ‘:'_'.I':"_: ”I.,* A

A ‘more drastic step, and one

~ed from the IAS and merg
which has apparently not been ruled , ,the University of Canberra.
oul, would be to scatter the universi=”

)

** " that its teaching faculties bc:cdpaml-

_wilh

This recommendation from the

:r-'s research uhmh_,al,ﬂmp’um, chair of the Higher Education Coun-
|

roughout Australia (",

This strategy was parl of & ‘Sub- 2

mission to last year's Stephen com-

millee, which reviewed the ANU'S f'_:h:ngulal

cil, Professor lan Chubb, has led the
ANU Council to call for a moraton-
um _on government-demanded
e university's structure,

Institute of Advanced Studies and, * and to warn Mr Baldwin that “mis-
according to a spokesperson for the , chievous rumours, personal abuse

federal Minister for

N BN T

ligher Educa- " or deliberate scare-mongering™ will

not contribule to a reasoned debate.

Mr DBaldwin commissioned the
Chubb report as a follow-up to the
Stephen Report which recommend-
ed widespread changes to the IAS
but not its scparation from the
ANU, Profestor Chubb says the
Government should look at lettin
the 1AS stand alone as a nationa
rescarch institution.

Mr Baldwin is expected to make
an announcement in the first week
of March, concluding discussions
with universily, governiment, stall

and studenl representatives this
week.

According to the spokesperson
the minister has grected the discus-
sions with an “open mind™ and is
looking at all options before an-

nouncing his decision,

The proposal lo relocalté the
ANL's research schools to varying
parts of the country was pul to Lhe
Stephen committee by “one of Aus-
tralia’s oldest and most traditional
universities”™, 1l supgests the John
Curtin School of Medical Research
be next to a major teaching hospital,
most appropriately in Sydney,

“The clinical section might re-
main in Canberra but should be.
come an outpost of an exisling
medical school, either the Universi-
ty of NSW or the University of Syd-
ney, or Queensland University,” it
53y,

The Research Schoals of Chemis.
try and of Physical Sciences would
“achieve preater intellectual and in-

[T L

IJ-!
1N

dustrial impact™ if they Wére In &
large melropolis, the School of Earth
Sciences was nol appropriately lo-
cated in Canbend, and lﬂtrt would
be advanlages in relocdting the
Schools of Social Sciences And of
Pacific Studies.

It advocalédd Lhe relention fn Can-
beira bf the School of Biological
Sciences which could form close
links with the CSIRO,

Acknowledging praclcal | prob.
lems of implementing such 4 plan id
the medium term, the ubmlission
tays alliliation with interstate vni-
versities would be an intermediate
Step lo the “ultimate objective of

telocation”™, b
" Il says ordé of the original pur-
poses of the 1AS, lo establish basic

Scattering'of ANU research schools still an option

sciences in the Australian highe r-ed-
ucalion system, has been completed
and there is no clear evidence thatits
special advantages have “resulizd in
significant intellectual leadership in
the basic sciences, social scirnces
and humanitics™,

Thobgh the IAS continued 'o at-
tract prominent scientists and < hol-
ars to Australia, the geal of national
and intermational exchange could be
accomplished by other means »nd it
was “not clear the exchange procram
should continue to be focus-1 on
Canberra®,

The submission argues (v 2
change from the annual [ leral
block grant to competitive funding
with a five-year transition period.
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Three ANU scientists honoured

Two scientists from the ANU’s
Institute of Advanced Studies are
among nine recently elected to
Fellowships by the Australian
Academy of Science. A third ANU
scientist has rececived the
Academy's top award for
experimental physics research by a
young scienlist.

Photor Peter Quiddingion

Dr Whate

The two new ANU Fellows of the
Academy are Professor John White,
Professor of Physical and Theoretical

Chemistry in the Research School of
Chemistry, and Dr Stjepan Marcelja, a
senior fellow in the Department of
Applied Mathematics of the Resecarch
School of Physical Sciences and
Engincening (RSPhysSE).

Professor John White has made signifi-
cant contributions to methods of high
resolution spectroscopy using neutrons
and x-rays. His work has application to a
wide variety of fields in chemistry and
biology including the strucwure of poly-
mers of commercial significance w the
petroleum industry and the structure of

VITusCs,

He has served as director of the wri-na-
tional Institut Laue-Langevin in
CGrenoble, France, and has also devel-
oped a strong international collaboration
between the ANU and the Argonne
National Laboratory of the US
Department of Energy.

In February and March this year,
Professor White was Hinshelwood

Lecturer at Oxford University, He is a

Companion of the Order of 5t Michael

and St George,
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ANU chemists discover
new plant stimulants

New plant growth stimulants dis-
covered in an international joint
project involving ANU chemists
could lead to the phasing out of en-
vironmentally suspect chemicals
now used to boost crop yields,

Together with biologists at the
University of Calgary in Canada and
CSIRO's Division of Plant Industry, the
ANU rescarchers are working on power-
ful hormonal regulators called gib-
berellins (CAs = short for gibberellic
acids). '

Gibberellins, common to all Nlowering
plants, conifers and ferns, are recognised
o have wide applications for agriculture,
Commercially, GAs are sprayed on trees
to improve productivity in orchard
crops, to increase the size of seedless
table grapes, to promote carly permina-
tion and flowering, change the sex of
flowers and even speed up ale malting.

Professor Lew Mander, who heads the
Organic Synthesis Croup in  the
Research School of Chemistry, has been
interested in CAs for more than two
decades. He leads the ANU research ef-
fort on the compounds.

He believes the new members of the
family found through the collaborative
fundamental rescarch could pave the
way for “designer GAs' ailored 10 arget
desirable aspects of plant development

The most typical and spectacular hor-
ticultural effect of GAs is their ability to
stimulate stem growth. This is most ob-
vious in ‘rosette’ plants like lettuce and
cabbage which *bolt’ 1o sced before
Mowering,

‘Each year the world uses at least 2%
tonnes of GAs for various agriculiural
purposes. This amount goes a long way
because they are normally used at dilu-
tlons of a few paris per million,
Commercially-used GAs retain the ten.
dency 1o produce excess vegelative
krowth, so the irony is that much previ-
Ous rescarch on these compounds has
been aimed at ‘shutting off* their jrower-
ful elfects,’ Professor Mander said.

CAs were first recorded in Japanese
rice crops afflicted with a fungus,
Cibberella fupkori, which caused ‘leggy’
swedlings. The gangly growth was even-
tually wraced to a chemical biosynthe-
sised by the fungus, and following ex-
tensive studies at ICI in the UK, the
chemical was thown 1o be a GA.

Later, it was discovered that GAs are
made by higher plants themselves, and
80 different GAs now have been isolated.
They affect almost every aspect of plant
growth and development, acting in dif-
lerent ways on planis depending on
where and at what stage of a plant's life
cycle they are applied.

Many food producers, for example ce-
real growers, want compact fast-matur-
ing plant varictes so that more energy is
directed into the ripening grain or fruit
rather than lecafy growth. Therefore,
they turn o chemicals which dwarf the
plants by disabling natural GAs.

Unfortunately, synthetic compounds
employed to ‘knock out’ GAs and pro-
duce these dwarf plants must be re-ap-
plied over and over again, gIving rise to
long-term environmental problems.

Professor Mander believes he has an
environmentally better solution based
on modified CAs. His modified com-
pounds promote early Nowering and at
the same time interfere with the planis’
own production of normal GAs, leading
to more natural dwarling tha .
thetic chemicals. - BT

To determine the effects of the new
compounds in the laboratory, mixtures
containing CAs are extracted from plant
ussucs then the purified fractons are re
applied to different plant organs. The
active fracuons are then tracked through
the plant to specific sites.

"The new GAs were discovered while
wWe were trying o establish whether nat-
urally-occurring Nowering stimulants do
cxist, whether they are discrete sub-
slances or mixtures of substances, if they
can be isolated, and above all what ypres
of compounds they are,’ Professor
Mander said,

— Manetta McGregor
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Farewell to George McLaughlin

A School Function to farewell the Laboratory Manager, George McLaughlin, was held on
Friday 31 May, George has been appointed Head of the Management Information Services
Division. RSC News would like to congratulate George, shown below at the function, on his

appointment and wish him all the best in his new position.
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A report in a past edition of
‘Gases at Work’, and a prompt
response to a request for help,
were instrumental in saving
valuable laboratory samples at the
Australian National University,
Canberra, recently.

At the University's Rescarch
School of Chemistry, an ultra low
freczer used for stonng protemn
samples at temperatures of around
minus 60 degrees Centigrade broke
down, puting many years of rescarch
in jeopardy

As replacement parts had o come
from overseas, the school's Technical
Department was forced to find some
alternative method of refngeration.
Liquid nitrogen was immediately
considered, but suitable storage
vessels (Dewars) were not readily
available.

As an interim solution, the samples
were packed in solid CO2, but thus
measure proved to be extremely

' labour intensive as the coolant had to

be ‘topped up' at regular intervals,
even over weckends.
It was then that John Hush, the
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Prompt action saves pric

a report of a simlar problem which

had occurred in North Queensland in a

five vear old copy of 'Gases at Work’,

The report related the failure of
refngeration facilities at the Institute of
Marine Sciences at Cape Ferguson
when irreplaceable bio samples,
normally maintained at a temperature
of minus 80 degrees Centigrade were
put at nsk.

As in the case of the ANU, the
Institute tried using CO2 as a
temporary measure, but when this
proved unsatisfactory, called the local
CI1G branch for advice

#

“If we had lost these
samples we would have
thrown away |0 yearZ

of research”
E

“Following this lead, I immeg
got in touch with CIG and in th
usual way, they helped us out,”
John.

John H =h Heod Techrucol Officer, Research School of Chemistry, ANU
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eless lab samples

school's Head ‘Techmical (Mlicer, found

I L

“After a lot of nnging around,
they managed to find us a mini batch
freczer and we installed this on loan,
immediately adjacent to our VIE
7000 litre liquid nitrogen storage
tank."”

Major disaster averted

“As these units arc usually used
for snap freezing in 20 minute cycles,
we had w modify the controls for
continuous storage at minus 60
degrees Centigrade, but it now works
extremely well.”

It certainly averted a potenual
major disaster as if we had lost those
samples, we would have thrown
away ten years of rescarch,” he said.

“We are now considening building
our own stand-by unut in case of

another emergency as there are many
|; :
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Noel Victor Riggs (1923-1991)

Noel Riggs was born in Adelaide on May 6, 1923, He attended
Adelarde High School, entening the University of Adelaide with the
Thomas Price Scholarshup in 1940, He completed a B.Sc. degree with
First Class Honours in 1'%43. After a short penad in industry in Adelaide
and a lectureship in chemstry at the Umiversity of Western Australia,
Noel secured a CSIRO Senior Studentship and proceadad to Cambndpe
University to undertake a Ph.D. under Alexander Todd, He returned
to Australia in 1949 to a research position with CSTRO in Melbourne,

In 1952, Noel made the move to the New England University
College, subsequently to become the University of New England. This
was to be his academic home tor 33 vears, until his retirement in 1985
oel was appointed Professor of Organic Chemistry in 1964, head of
the newly amalgamated Department of Chemistry in 1981, and elected
Ementus Professor following his retirement in 1985, He served two
penods as Dean of the Faculty of Science. One of the highhights ol
Noel's career was the naming of one of the three buildings comprising
the Department of Chemistry at the University of New England as the
N. V. Riggs Building in 1989 1n recogmition of his greatl contribution
to chemustry at the umiversity,

Noel was an active supponter of the Awstralian Joumal of Chenustry,
publishing a sigmticant proportion of his papers in that journal and
serving on the Advisory Comumittee for a number of years. He was
also active in the Royal Australian Chemical Institute and was elected
Fellow 1n 1955,

Noel's chemical rescarch spanned three farly distinet areas: natural
product organic chemustry, physical organic chemistry and theoretical
organic chenustry. He made major contnibutions in all three, a feat
which is particularly impressive given the madest resources that were
avarlable in Armudale.

His carliest work was concerned with natural products, particularly
those matenals that contained toxic substances. Onc of the new
mmpw.:r&dr. that he solated from Macrozamia riedlii was later shown
to be an active carcinogen and this led to Noel's inveolvement in
collaborative work with the Natonal Institute of Health.

Noel was one of the pioneers on the Australian scene in the field
of NMR spectroscopy. He was particularly interested in the application
of NMR 10 study stercochemical problems.

In his later years, Neel turned his attention to computational
chenmustry. His major work in this area began in 1976 when he spent
a pened of sabbatical leave in my rescarch group at the Australian
Natonal Unmiversity. Noel wanted to see whether computational
calculations could be usetully applicd to the organic chemical problems
in which he had an interest. The answer was an emphatic ves. Noel
took to this new arca like a duck to water and became highly skilled
in the applrcation of quantum chemucal procedures. A highly suceessful
and productive collaboration followed from that time on, initially via

N

US journal puts ANU

3 Ay 9z
chenusts among the tops

Copvistry at the ANU has received
signal recogmition by being ranked
by the US journal Saence Wateh
within the first 50 in the world in

terms Of the nmpact of its research

work on other scientists

Professor Arthur Birch, the Foun-
davon Dean of the Besearc b Sclioo) of
Chemistry, and now a \ iihing Fellow
it thie [l'rp.slrrr-l nt of Chemistry, The
Faculties, said this come lusion was based
on ctatons of s scienufic publica-
uons bw others in their scienulii -
pers, and was at least a rough measur
of world sawenufic influence during
| B4

Proleswr Birch said the ANU was
the only Australian '||||'|1.rr1».1l1, on the
list, and was placed higher than the

Unives sy of Orxford,

In the six4ear prerios] By papers
were cited 9050 umes, or 10.3 cita-

Licris per [rapecr.

I s n“."[hLF-iEH‘J'IJlII‘«( urn[urii.nrn
of small with large universities,” Pro-

tessor Birch sand.

"Exact higures on citations for each
stall member cannot be ].:ixrn b canine
of overall problems of definiuon ol
"stafl”, buton reasonable grounds ANU
chemastry is, on the figures given,
within about the first ten in the world.”

”'I'.‘ waid the number of Jrapery

quoted by the survey for the ANU as a
whaole, including a substantial contr-
bution from the 'h‘i'_l.ll"lﬂil'l}l of
Chemistry 1n The Faculties and the
l‘.n'l“l Curun School of Medical Pe-
warch, was about the same as that
published from the Research School

ol Che misury durning the Ia-r'nr.-rl

‘i the RS clearhy PL“H' A 1Tt
rode, bt the rest o the ANU 18 1n-

L |||-"i"'1'l " Proale LT H-'Il hi i,

"Thia ]‘41.l'..r*-4"‘- [mid r“fll-j i_ﬂ'l“'.f.lru‘
Prolessor David Craiyg, since our aim
wis L suppwrt the level of all chemis
irywithin the ANL . e jLast Ly frouried a

rewsarch e hoas)

"For this reason we uted, over o
PHORIION, OUr S hescl 'h'h!rhn;.'. .ui;.-u it
13 the flrlx-ulrnrr;'r_ and from the b=
gunning in 19457 eni ouraged the use by
faculty staff and research students of
the school’s powerful and organised

major instrumental facilities

"The rescarch school stafl has also
been involved in undergraduate

Lo }IIII.j,’I' IJIT.F'F:T.lr'FIt

“This assesumenit 1s a oo Augury
for the 2%th anniver wiry of the School
to be celebrated in October 1992 with
a wnes of discussions on is achicve-
ments, and the destinies of 1t past
stall, pln-.!-{lrn torate [ellorwy and stu-

dents, some of whom wall partucipate :

regular brief visits to Canberra and since 1985 on a full-time basis. _——= = ChEIIliStIV mEda.l
[t was sl in full swing when he died. Indeed, one of his most exciting ‘24-6-92
preces of rescarch, involving predictions of the structure, thermo- Proressor Alan Sargeson, ol
chemistry and vibrational spectra of the highly-strained tnithaprope lane the Resecarch School of
molecule (C;5,), will appear in the Journal of the American Chermnical Chemistry, has been awarded
Sm_ffn-_cul}' in 1992 a 1992 Centenary Lectureship
Necl's pescarch - geauincly curiosity-driven. He was 3 truc and and Medal by the Roval Socien
proud scientist. In this age when many people work simply because W e T, ;MR SO 1
they are paid to work it is delightful to find situations such as Nocl's: of Uhenmustry (UK).
he worked because he loved what he was doing. He scarched for This s the second such award
problems which he felt were important to tackle and then set about tor the School in two years, The
trying Lo solve them. This was panticularly the case since Noel's so- c:xpcricnc_r: and cxpertise. He interacted delightfully with the younger MCHIERICY . LTI CTRIES Rt
fj:;:j R:-:Jn:ﬂcglht‘?{TUTEE::ii:m-E:rébgr{]r:;-:r?:c:]:;;}::: Cﬁ:nf-'u:g _r:.'ur:mb-r:r:-. of lhc group who saw Noel as an q:!dr:r statesman. And he f_l;:l.i”}{t-_:il l':_I"r::: Ii::”;-' ;_;’] ”:-}I:;' L;
AT :i;u.! R wan;ﬂ e, e i -u:afr'nnuﬂr:d interacted particularly effectively, both scientifically and ‘_uh.'luﬂj-'_. with b i.”:mm._ A .
] . s R | many of the senior professors who came Trom overscas as visiting : i s ok
to the search for new knowledge. He found it a simulating intellectual  geplows. He was @ true ambassador for scicnce. 5 Hociety to ansite distnguished
challenge and, dare | say i, he found it to be fun. The expression *“a Nocl died on the morning of October 10, 1991 He is survived by chemists from overseas.
gf:nﬂ:.:rrun and 4 scholar™ 1s pn:mhul:lI:,- Ln.-,;n_!:.cd but it does ;pitnmin: his wife Joan and his four children, Vicki. Paul, Leslic and Hilary. Professor Sargeson will be pre-
Noel's personality: a gentle, caring person with a keen enquiring mind.  He was a kind, gentle, tolerant and caring person, an inspiration fo sented with the medal at a ssmpo-
In his position as a Visiting Fellow at the ANU, Noel's relaxed and  famuly, friends, collcagues and students alike. Chemistry in Australia sium in London during his lecture
easy-going disposition contributed to a harmonious atmosphere. He  will be the poorer for his passing. tour in September/ October. He
gave gencrously of his ime so all could benefit from his wealth of  Leo Radom (FRACI) will then give a w«enes of lectures
e C-’T?M-‘Iﬂ'}" in Australia — March 1992 129 on his work to a wide runge of
istitutions in Bntun. Hisresearch
has been pnmarily in basic synthe-
sis, stercochemistry and reactvity
of coordination complexes
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By KAREN HOBSON,
Education Reporter

has ranked chemistry research at
the Australian National Univer-
sity among the top 50 in the
world — above other Austrahian
universities and the University
of Oxford in England.

The ANL] was the only Aus-
tralian campus to make the Sci-
ence Watch list which was based
on citations of its scientific pub-
lications from 1984 to 1990.
Although he was not “doing
handstands® yesterday, the Dean
of the Research School of Chem-
istry, Professor Lew Mander,
s3id he was cbviously delighted.
While not surpnised that the uni-
versity had ranked so highly, he
had had no idea that the article
was forthcoming.

The ANU was 45thand one of
only eight universities outside
Amenca to make the list. It had

The Dean of the Research School of Chomist
school had been ranked among the top

An Amenican science journal -

at the ANU, Professor Low Mander, was “obvious
in the world, and the best in Australia, by an Ame

ANU’s research in
world’s top 50

ing t}w six-year penod, or 10.3
cilations per paper. The top uni-
versity was Caltech which had
less papers published, at 873, but
a higher rate of 18.44, or 16,101
citations,

Professor Mander said the an-
alysis was based on academic pa-
pers contnbuted by the whole
unaversity, including chemists in
other research schools and the
chemistry department in the fac-
ulties,

He said the analysis was not a
"complete picture™ of the uni-
versity's output — the number
of publications quoted for the
whole campus was similar 1o

research school alone — and in-
dicated that the ANU would rate
higher under a more complex an-
alysis, possibly in the top 20,

News of the top ranking
comes amid repeated calls from
Australian academics and educa-
tion unions for a significant
boost in tertiary funding to im-
prove university infrastructure,
stem the exedus of academics to
campuses overseas and shorten
the wating list for student
places, :

The latest, from the Union of
Australian College Academics
this week, urges a radical im-
provement to science and tech-

Picture: RICHARD BRIOQS

delighted” the research
an sclence journal.

of the Austrmlian Research
Counail.

The chair of the UACA sci-
ence, techndlogy and enginter-
ing working party, Professor
David Booth, said the council's
smalls grants scheme had to be
expanded and funds more equi-
tably distributed between cam-
puscs as new umiversiies had
been “effectively lefl out™ of the
scheme.

The council's schemes had 1o
include funding to “kick-start™
new rescarchers and those
changing their research areas in-
1o ones more appropriate to Aus-
tralia’s needs, infrastructure
suppont for rescarch and tcach-
Ing in science and technology
needed to be at least doubled and
the number of postgraduate
awards increasad by at Jeast 600,

Professor Mander waid the
ANU's chemistry ranking was
indicative of the results which

879 papers cited %050 imes dur-  that produced by the chemistry  nology policy and a revamping  could be achieved.

News of the ANU's world  sor Lew Mander, leaves today . scries which Is sponsored
rankiog for chemistry re- for a three-week lecture tour by the German chemical com-
secarch came on the heels of of Germany. pany, Merck-Schochardt.
another significant achleve- Speaking on the eve of his
ment for the Research School  departure, Professor Mander He will give 10 lectures at
of Chemistry, aald he was the firet Aostra- onlversities around the comn-

The school's dean, Profes-  lian to be invited to give the try.
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Jodia Garrett, of the University of Queensland, and Brett Yeomans, of the Unlversi

THE CANBERRA TIMES, Saturday, Jan. 11, 1392 — §- *

do holiday research at ANU

7

Fr ;,I;T?‘? A R

—

i ok

L AL LAEU L vL=O =
8§52 5858 pidy 8
957 3,°7%y pde O
ﬂuﬂﬂ Efgéhﬂ Eag o
Te=2 wa =33 iaua a
P EU.gghﬁnnE g2 -
oo EkEE, 2 34 _35 |
'Eﬂaﬁggnﬂﬂﬂ._; &
G4Eeleu :,533 <k
v ou=~A= V=35 g- s a
ﬁ: .Eﬂh . E i_i
hE“ﬂEEEﬂéﬂﬁﬁu%ggn
o™ Y% -
2 .%erndgtlsiifigy
Oiz¥g<3dagusriss
- 4 W — .
= — uhhhlu
5 . 4GYYEAN $2E%S3Y
@ g0A80 . 4= L& g =2
2 . - X L =
Ea 2R 2 E "'-':u.azqu
EEE'E'D'E==E '-5'“ u-.s....ﬁ
.S Se558 & _THEZY?
S e e e |
6= U r—gLfL ol ag n"!ﬁ
_.!:: -ﬂ"-:-E.'h-"" el ?"-
IS S5sdec8c>E =28
L7 R I—.‘ru.-lﬂl-'ﬂ =  — [ =
.uﬂ nu lu.ﬂ [ 5“51-==
. ?-huuu urﬂ ﬂ',t‘i
2% oefoso5d ErESEs
Sp R239~Sl.b e 2 .30
t222. Zw?BE
- e OV y—=fd= > 0a5°"
nEﬁauEuE - Fl: hEﬂﬂ‘E
a3, _CEdElE 84 03845
S T 328%355% ECEaas
L ] -I'*‘U"
JLh £30 $=i% FABEY
g5 523 f3g3 £3EIi3
= [ = L -
329 ¢ 2 *Eﬁa ﬁﬂzﬂs*
TEY O o e 9 EQ
ﬂrl§ u-tg"a" o h":-,. Eﬁﬂ—ﬂm
- $¥en%ow #E3=08 5 YT
~8g%,8 :335=E§n° £
-_' — r ‘
e »>2 2 Pp=SvuelL8 T
- '_'u?".": e = i = E ;
;"{ nuuhaaﬁ EE"E&““"EE:
U a = eSS oe=2
SErSd e BgEEEEL AR
ﬁEE“Egﬂﬁngﬁﬂaﬂu _ER
c=¢© = ,..,'__‘Eﬂhﬂ EE'E"
oW L s A= == O o "
= = CcD »5 - - v o» 9
- EHF;&EE 8 = Et %h_:
= :E‘:%ﬂ :nﬁ_._ﬂ . oS
© E33Fk.r f8we v~ G
S3SRTLE ETi=g Tub
- a! e Hﬂ_ vy
Y - Eﬁ;ﬁ;gg dﬁﬂas £TE
g 5335“"‘“ dus ne -HEE
A= "'1: pﬂn ""‘UE{L - x
il At S " -
il :z“hﬁd ==y ,¥5
P e :!‘ a!_ ﬂnuﬁupu _:‘-
EE-E”tﬂgt 20 _“55
PEEERE LT PEMTITT
a > -Jn._.:l.;sﬂ_:g:._ql_:'ce__,r:
==ﬁ'ﬂgfﬁﬁﬁ l'-l"‘“ﬁug i"‘ﬁ.x
E:’ T MDD b b SEoE<S =
m ’ L W EL LA S v A=
iSPESL STISS SGE,T
;-—iEE'_E T‘uunE .-:r=§¥
-SCYpr D :'E"E"E-E Eﬂ_ﬁ:ﬁ
O 3z g3” JT =% &9
EU [ Y fctﬂﬂ HIE--"
SUEBRgE "PERY ghev.
8 $8cH ZEEE,  E¥Zq=
LokL,=~u E3 & 4=do .
Y =X c=LCc¥ = Fo
'!EHHE E:;?: m:l-""tt
T{S5EL Se¢=3F =Vod.
n.“ - .r"'ﬂ"g— % ::
tTpesd dryldcg £BIEE
.ﬂtﬂﬂaﬂ_i—;dhﬂgupﬂﬂ
w=EEC "‘3' *teweg "ccto
—F‘*EC':H"::'*:f: E:;-?‘.

- 2 le e e o AR il

or global influence

3

:
L
.

Picture: GRAHAM TIDY

of Adelaido, at work in tho Australian

National Univarsity's Research School of Chemistry. Thaﬁnm two of about 100 students from unlversities all over Australia and

New Zealand taking part In an ANU holiday sc

olarship program which aims to encourage further studies.
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Princess is
promoting
country and

chemistry

By DAVID MUSSARED,
Sclence and Environment Reporter

While the British Royal family is
battling broken marriages and com-
promising photographs, Thailand’s
youngest princess is touring Austra-
lia promoting her country and her
pet subject — organic chemustry.

Her Royal Highness Princess Chu-
labhormn, Professor of Onganic Chems-
istry at Bangkok's Mahidol
University, visited the Australian
National University yesterday to de-
liver an academic lecture on "syn-
thetic studics of the
isoindolobenzazepene alkaloids™.

It is hard to imagine anything
more different from a British Royal
tour. The audience was made up
mostly of chemistry students armed
with lecture who had come to
hear about the Princess's scientific
work.

Accompanied by an entourage of
Thai and Australian media and secu-
fity staff, the 35-year-old Princess
was given a quick tour of the ANU’s
Research School of Chemistry before
beginning her lecture.

“I'm very honoured to be here giv-
ing ; lecture to this university,” she
a1

Princess Chulabhorn began by
promoting her own project, the Chu-
labhorn Research Institute, which is
a centre she founded in Thailand for
rescarch and education in the life
sciences.

She said it was her first visit to
Australia, and she wanted to tell the
audience something about the lasu-
tute.

It was dedicated to applying sci-
ence to improving the quality of life
in Thailand, and the shortage of
qualified scientists in Thailand
meant education was an important
part of its work.

The institute also brought together
scientists from all over Thailand and
the world for basic and applied re-
s¢arch.

The Dean of the School, Professor
Lew Mandel, said the university was
very fortunate 1o have such a distin-
guished visitor, and suggested Aus-
tralia would do well to have a patron
who was so committed to science.

“We would find it somewhat un-
psual 1 suppose,” he said. “But 1
guess Australia itself would welcome
such a public patron of science in this
country.

“Thailand must consider itsell
very fortunate to have a royal spon-
sor of all these activities, and indeed
a major participant as well.”

Princess Chulabhomn is the youn-
gest child of Thailand’s King Bhumi-
bol and Queen SinkiL

She will be in Canberra until Fri-
day and will spend a weekend at the
snowficlds before continuing her
Australian tour.
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Picture: DEAN McNICOLL

Her Royal Highness Princess Chulabhom, of Thailand, who was a guest lecturer in organic chemistry at the Australian National Univarsity

yesterday, where she delivered a talk on “synthetic studies of the isoindolobanzazepene alkaloids™.
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The 1991 Maccoll Prze bos the maosl
outstandimng papcr |1u]1||.~.ht'-:|. TIR L
pagnie Mass Speclromsiry during that
vear has been awarded jointly 1o
Professor Leo Radom, Research
e horisl of Chemnsin andd a collal=r

ratne unadian groupfrom Cucens

U niversity, Ringston and the M-

tonal Resean h Conanvoal, CHtawl

Ihis 18 the seo ad vear of the

award, scl up in recogmuon ol 'ro-

fessnnr Mare oll's 21 yoars as Found

I.co Radom unns Maccoll Prize

‘EC'.‘FDriﬂr’ \ploMe a3 MNo

Y October

ing Falitor and Fditor-inhict ol

(hpan Yl ""I"""Iu" s Ty

Al 43 editon and memberrs of
the Adbvasonn Board of the I."“Tll-l.l
are asked o votre for the PapCT e
paper that thiy conuder to have
made the most ~.:_*|n1n'_1.u[ contribu

on Lo soctce Prosl easinn Fuclom »
WINNITNE Papser wis rititlod Chemundry
I~ € r'.lf-u,'.-r' A T heverreiu al '1|I'~J'.'-r|-1- h Lo

T ’;""u-;ur Jon Chemistry




“hemistry’s 25

!
2
| ny L1z TYNAN

t.H:‘*-l:.th"hi‘*h'ltnn'lnl_t.'.'m-mi-ulr-
¢ (1 mark its 25th anniversary next
'I onth with 2 combinaton ol

enit ific mectings, l_'l'h_'] T ALY

Jndd reunion, as well as a new

publis ALLO.

A Silver Jubilee symposiuiit
titled  Reflections on the Past and
'-'mnrn}'urI.ful'uj'urri.-.'mringhrhl;'.l
the School on 8 and 9 October,
featuring speakers who are cither
past of present members of the

!'-:H.'hnl.lll_

Among past RSC prnnnuvl
who have gone forth to avarnety ol
high level |m-itiuln and who 'm!l'l
s -.pr.nkiug at the ~.nnrunininml'l
e the former Chairman of the
Austrabian Seience and
Technology Council, Professor
Rav Martin, the Director of the

Australian Governmental

Anahvtical Laboratonces, D Colin
Dahl. and Deputy Secretan and
Chiel Science \vdviser ol the
Department ol Industry,
Technology and Commerce, e
John Bell.
lhe

celebrations will be leavened by a

‘serious’  aspect of

Silver Jubilee dinneron 8 October
and a2 25th birthday party on the

altermonn of H'ls‘i:ﬂ- O Octolbwer.

viw.lh_'n will

historical talks while a larger
number will give 15 minultc
descripuve talks, illusiranng,
among other things, the diversaty
of paths that former members ol

the School have followedd.

Foundation professors and
former Deans of RS, Professors
David Craig and Arthur Birch, will
offer, resped tively, historical and

|:h|1f wophi cal perspectives on the

 schools, in that it had a
structuare

yeseardl
nun--:’h:lu.rnnrnml
headed by a Dean rather than a
[“H't‘lnt,. giving the School a
distinetive ‘collegial’ atmosphere,

The Research Sschool ol
Chemistry also is heralding s 25th
anniversary with 2 unigue
[‘ﬂl]llifd”ﬂ"_ The 32 Page ¢ alow
hooklet, titled Crealive Chemastry,
has been produced © coineide
with both the ANU Chpweny Dy and
the Silver Jubilee SYmposium.
There growing

conviction within the S haol ol
A |n_1h|lt'|\

has been a

the pressing neeil
prml.nm its contribution o

th anniversary

Australian science and educanon,
Thisis in the light of a4 continuiig

suecze on gove nment support

for Australian rescarch.
RSCisone of Australia’sleading

hoth lor chemistry

rescearch and  Tor traaning
academics 10 stall chemastry
throughout

Centres

ulrp;nlmrnn
Australia’s  tertarn
Recently, a United States s Wwnee
journal named ANU asamong the
top chemistry rescar I instttons
iy the world, based on daton ol
wientli |1.'.|u-n-|ih]||ﬁti|.;rwwrll
known in chemistry o cles, but

much less ree wrnisedd outside,

seClor,

p——

P P

The ﬁm}‘unhun will have two
main themes, A small number ol
Imwwm {0 manute

quUATTET COntury ¢ i RSC s exasienac.

They were involved 1n laving
the groundwork, between 1965
and 1967, for the new hool. It
was established on diflerent

[r["j,:;lhl*-.'lll{\li,ti lines toother ANL

P
———

People the big contributors to Research
School’s good chemastry

sy Jonn G Tnomrson®

In helping prepare tor the
Research School of Chemistry's
Silver Jubilee symposium, RSC-23,
[ had to ask myself just what had
been achieved in 20 years.

It was natural to think first ol
the 3,000 or so rcferced
publications, the nter national
reputationsof many of the School’s
rescarch group leaders, and the
recent Science Watch ranking,
based on citation rate, which
placed ANU chemistry rescarch
among the handful of world
leaders.

However, in terms of industry
interest and resultant technology,
I have 1o concede that the School
has not been such a high achiever.,
There have been relatively lew
patents and a paucity of GIRD
grants, industrial dollars and
Cooperative Rescarch Centres.

Upon turther rellection |
realised that 1 had overlooked the
School’s most impaortant product
-iuiu_-npl-::“"hilccrm_rllrnfu and
productvity in rescarch are
important and necessary for RSC
to live up to the vision of 1ts
founders, it is undoubtedly the
people - the hundreds and
hundredsof students, postdocts il
and rescarch fellows, and longer-
term visitors — who are the
crowning achicvement of the first
95 vears of RSC's hife,

The full impact which R5C
alumniare now having in Australia
became even clearer as an up-to-
date address and athhation hst ol
all the [ormer RSC. ITIH'HIIL*LI.'\ Wk

Chemists gather for

ANU school birthday

Chemists from across Aust

- m-
lia converged on the Australian
National University yesterday Lo

onc of the top chemical-rescarch
institutions in the world.

celebrate the 25th birthday of

:Ermm er —the unjv{r:i'.
-fenowned  Resea

School of Chemistry. i

The school was established i
1967 by the Government of ﬁ;:
mer Prime Minister Bob Menzies
1o bnng home Australian chem-
1stry greats who had been lured
:rvﬂm and to provide a centre

postgraduate chemi -
m‘frh?hh for Australia, R

: week  man f
school's former rcifaw: h.“::
Eam home for a special sympo-
sium fonmr:f:n the work of the
centre over the past quarter of a
:_#luu:m during which time it has
rown wbnmmc recognised as

L
am

~ Luminaries a !
include “fou nd:':;lc é{m‘émin
world-renowned chemist Profes-
sor Arthur Birch and the presid-
ent of the Australian Academy of
Science, Professor David Craig

Among the speak
mer students uﬁ Ev:mmi?‘;
their mark in industry, rescarch
:ngit public service,
of the school's curre -
lows, Dr John Thompson, :atj;t:t
was casy to forget that the crow-
;p: achievement of an institution
{‘I,‘f-,.: the Research School of
: Cmistry was not its science
u;_ the pmﬁli' it produced.
ormer fellows of the
could now be found in hi;htmfl
tions in all walks of life, he said.

collated. They are everywhere,
hoth and
CATCCTWIAT,

geographically

So where are these alumni?
Whao do they work Tor:

While most of them are stll
chemists in the broadest sense,
cach of their carcers has evolved
uniquely. There are people from
government deparuments and
organisations such as DITAC,
CSIRO, and the Australian
Government Analytical
Laboratories, There are peoplein
industry, e.g. ICI, kodak, BHD.
There are academics in chemistry
departments all over Australia.
And there are others in private
enterprise, from a forensic
consultant to a cherry Larmer.

It is not just the organisations
for which these alumni work bt
the positions which they hold.
Running your finger down the
alumni list, you read utles hke
senior departmental secretary,
director, division head, manager
and head of department. The
training and experience gained as
chemists at R5G
puarantee cventual promotion to

does not

senior and influential science
positions, but it seems 1o help.

Despite its relatively short 25
year history, the RSCisnow having
a profound and increasing
influence on the chemistry culture
of Australia.

In the past decade many of the
new or vacant chemistry positions
at state universities, including the
former CAEs, have been filled by
RSC non-tenured academics, Most

i

of the successful candidates have

Australian  chemists
returning from overseas toworkat
RSC, who, after two or three years
of productve rescarch, have been
offered lectureships in chemistry

departments.

heen

Back in the 1970s and early
1980 a lesser proportion found
their way directly into academia,
possibly because the lack of
teaching expenience acted against
them. Various CSIRO divisions and
industrial rescarch laboratones
were the major beneficiaries, and
still are to a lesser extent.

For those whose

[}:llh“'.ﬂ'\ have taken them beyond

CaATCy

chemistry, and in some cases
bevond science, the discipline and
Frm'hlt*m-u{:lring skills acquired
during their graduate studicsand,
or postdoctoral rescarch
expenence at RSC have served
them well.

As for the hundreds ol
international PhD students and
]m-.n[urtnr.:.l workers who have

s

ANU

" ,‘*{'_“‘.'_'h!'"ﬂ':'-_':-:_{f't}t. ) g

returned home, they work lor
much the same organisations and
occupy similar positons to thei
Australian counterparts. Dunng
their time at RSC they contnibuted
substantially to the overall rescarch
effort, 1o Australia’s advantage.
Now them hold
sufficiently imporiant posilions in

many ol
the international science
community and, in some cascs, 1L
their countries’ industries and
government organisations to
influcnce atttudes towards, and
relations with, Australia.

During the present lullin the
ongoing battle in defence ol the
Institute of Advanced Studies,
maybe the Silver Jubilee of the
Rescarch School of Chemistry can
teach us something.

When we are asked by external
reviewers, many of whom are
cconomic ratonalists, what 1t is
that we do lor Australia, perhaps
we shouldn’t rave on as much
about our publication rates,
international reputations and
research achievements, Thiswisnot
todeny our striving lorexcellence,
and often achieving it, but rather
to avoid the
compansionswiich must be drivwm

ncccssary

2
}_r:‘ﬂ]h G ) A e £ =

} -
)=

C)CTG(‘?: L;_f_ifl

with our colleagues in state
universitics, What better way o
alicnate the very people whose
supportwe necdinorder to sunave
and Nournish?

We should emphasise the
pf:up!t: ‘l_lll:rllll'l'l of RSC. This will
cause much less acrimony, and
why should our colleagues in state
universitics mind? After all, they
are among the major benelicianes
of the School’s principal product.
And it is not just the high-gqualiy
RSC chemists whom they gan.
Increasingly they enjoy fnutful
collaborative links with the RSC,
taking advantage both of the
facihities present
personnel.

and the

It is relatively casy to defend
that which s unique, and in its
people product R5G is unique. It
is even casier to defend that which
IS UNique and beneficial Australia-
wide. In  these
congregation at the Silver Juhilee
syrnposium. on October 7-9 not

terms, the

only represents the past and
present of the Research School of
«!.'Ti‘lrll'!,l*‘rll"fl.+ but 1t also represcents
its future,

* [br Thampaon is a Research Fellos in the
Revearch Schood of Chrmusiry
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By JOHN THOMPSON

ACK in September 1967, when
Canberra’s pulation had
10 100,000 and Lake Bur-

ley Griffin had been full for two
years, the Research School of Chem-
istry at the Australian National Uni-
versity was officially opened for
business.

Last week, 25 years later, that business
lt:j:vcd for two full days. On Thursday
and Friday the Research School of Chem-
istry hosted a unique symposium 1o mark
its 'silver jubilee. Former RSC chemists
converged on the school from all over
Australia and beyond.

Most Canberrans are unaware of the
existence of the Research School of Chem-
istry. Perhaps they glimpse it through the
eucalypts as they speed along Barry Dnive,
but few actually know, let alone under-
stand, what goes on inside its laboratories.

An insight into the school's workings is
gained by delving into the history of its
creation.

The onginal ANU was established as a
research and postgraduate institution un-
derthe Australian National University Act
in 1946, Tt consisted of the Research
Schools of Pacific Studies, Physical
Sciences and Social Sciences, and the John
Curtin School of Medical Rescarch. Some
-hemical research was conducted within
the John Curtin School.

The ANU's original brief was to under-
t:ke fundamental rescarch and educale
graduate students. It remained a rescarch-
otiented university up until 1960, when it

SCIENCE

ahsorbed the undergraduate operation of
the Canberra University College.

At this stage the ANU's original Re-
ecarch Schools became the Institute of Ad-
vanced Studies, while the undergraduate
operation became the School of General
Studies, later known as The Faculties.

By the 1960s the need for a separate
Research School of Chemistry was recog-
nised. In 1962, an advisory group was ¢s-
tablished, including three high-profile
Australian chemists who were working in
Britain at the ime — Arthur Birch, David
Craig and Ronald Nyholm. With their in-
put, the objecuves and organisational
structure of RSC were mapped out. Profes-
sors Birch and Craig were cach to become
founding members of the school.

The Prime Minister of the day, Bob
Menzies, was persuaded to provide £2 mil-
lion for project “C™ at the ANU, and by
1967 the building 10 house the school was
completed.

In September that year the foundation
members of the school conducted their
first chemical experiments in the buildin
However, it was not until September 1968
that the school was nl'ﬁtialt%' opened by
Nobel-prize winner and Professor of Or-
ganic Chemistry at the University of Cam-
bridge, England, Lord Todd of
Trumpington.

A quarter of a century on, the school has
grown from a few dozen scientists and
supporting staff 1o over 220 em ployees and

students. There are 18 tenured research
group leaders and more than 40 post-doc-
toral researchers from Australia and over-
<eas whose appointments are from onc to
three years. There are also a similar num-
ber of PhD students.

In 25 years there have been more than
3000 scientific publications, and many of
the school’s research group leaders have
developed international reputations in
their arcas of chemical research.

A recent survey of chemical rescarch by
the international journal Science Watch
ranked the ANU in the top 50 of the many
thousands of chemical rescarch institu-
tions in the world.

ANU was one of only eight institutions
outside the United States to make the top
50, and the only Australian university. s
organic chemistry rescarch ranked in the
top 10. The journal's analysis was based on
how frequently scientific papers from the
different institutions were cited.

While excellence and productivity in
research are important and necessary for
RSC to live up to the vision of its founders,
it is undoubtedly the people — the many
bundreds of students, post-doctoral and
rescarch fellows, and longer-term visitors
— who are the crowning achievement of
the first 25 years of RSC's life. These are
the alumni of the Rescarch School of
Chemistry.

So where are these alumni now? For
whom do they work?

While most of them are still chemists in
the broadest sense, each of their careers has
evolved uniquely.

PERSPECTIVE

Lord Todd of Trumpington, right, opens the Research School in 1968.

There are people from government de-
partments and organisations, such as the
Department of Industry, Technology and
Commerce, CSIRO and the Austrahan
Government  Analytical Laboratories.
There are people in industry, in companies
like 1CI, Kodak and BHP. There are aca-
demics in chemistry departments all over
Australia. And there are others in pnvate
enterprise, from forensic consultants 10
cherry farmers.

Despite its relatively short history the

Research School of Chemistry is now have

ing a profound and increasing influence on:

the chemistry culture of Australia.

In the past decade many of the new or
vacant chemistry positions at state univer-
sities, including the former colleges of ad-
vanced education, have been filled by
non-tenured academics from the Canberra
School.

For those whose carcer pathways have
taken them beyond chemistry, and 1o some
cases beyond science, the discipline and

problem-solving skills acquired dunng
their graduate studies and postdoctoral re-
search at the schoo!l have served them well.

As for the hundreds of international
PhD students and postdoctoral workers
who have rcturned to thewr oversas
homes, they work for much the same or-
ganisations and occupy simular posiions
1o their Australian counterparts. Dunng
their time at RSC they contnbuted sub-
stantially to the overall research effort, to
Australia’s advantage.

Now many of these foreign chemistsarc
in sufficiently important positions in the
international science community and, in
come cases, in their countnies’ industry
and government organisations to influence
attitudes towards and relations with Aus-
tralia. :

It is also reasonable to ask the parechial
question: how does the Research School of
Chemistry benefit the ACT? $

On the ANU campus the School i lo-
cated right next-to the Department of
Chemistry in the Facultics, where under-
graduates are taught. This means ANU
chemistry courses are able to tap into the
wealth of expertise and take advantage of
many of the facilities next door. This €n-
ables the ANU, despite its size, 1o offeran
undergraduate chemistry program o Can-
:xrmns which is among the best in Austra-
1a. .
OfT campus, chemists and science $U-
dents throughout the ACT are also beneti-
ciaries. RSC chemists are often invited 10
talk in colleges and schools.

There are collaborative rescarch o

jects wath other Canberra institutions and

organisations, such as the University of

A |
THECANBERRA TIMES, W
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Technise ochschule, His German |

‘Cyclopropyl Ketones: Valuable Units f

of Complex Natural Products’, and *Recént Progress

Towards the Development of New and Usétul Plant
Hormones'.

Professor Mander said that he had alwa n interested
in plants, He s espeaally interested in mechanisms for
their prowth and development.

“There are perhaps about a dozen groups of scientists
around the world who are conducting rescarch in this

By synthesis of complex natural molecules we can learn
how to develop more ethcient and powerful ways tor
putting, molecules ropether.

“The methodology of these processes is, of course, of
enormous importance to manufacrurers, such as Merck,
in that it can improve ethciency and manufacturing
costs. We can also block our harmful etfecrs of a
parnicular substance,” he added.



Pk B e gy 5 L..:‘:nl" 3
y L1
g, \ -l " I'.
) e kg rJ-ﬁI-"“-""‘*‘*.T e ""! Ty
i b R i i b
AL 1
- = u-l--n-—l.--n-- .-‘_-T*"‘_"'l"-,‘h.":_": qt';‘;'
. i 5 1 ] L R !|I-'
%

r#-'ld'l- “""_I""'I"'-
L]

2= s .
e — &

".1._'|.-. 1

: 1 "- -
-*....ﬁ-—n— |-+|.|---.ﬁll.ﬂl'|-“--.- -------_l ll--p---i-l_r!- e
N Sk ey Lo, A '

Iﬁ:--'.'l'--;-t "L.l-l'ﬁ o
e k

L
Phpsmanp l_- 3

%?:%-:1-—1—--'-; -...I'|I-_11

" %™ ! i y AL LA
St *r'.‘a'-‘;':ﬁ-‘ﬁ#ji‘ LG AT
o SO 15 } .a. | "-'.-.'r. LLiLL 11 5
‘.--.';i--"-‘w r"r'l'l- L Pl = .-.I-I.‘{ | W PTT“]
4 M " = . -
. N - s -ui.- 4 i Bl i 'r
'.T"'— n-l-i-qull T -1:.?’-1;1.1 T- ‘:-‘.:-T‘" ; " 1_
N o AR L D R LR
Ff\? TANE R Al '
~ N | E A

i ----l' -1*.-;-1--—.:-1-. --Il --.I-. — — -
NN U .;-;:fril (IR B

'-.": 1-‘: l."- 1\-..'...‘ L] L i 4 s u " .

. --J‘-. - =i i g - - ,_1 ¥ A il . = C v :r

R T ANTANARE . (TR KA

-I-m-:-n-—- -l--..“l-- C -..q--.-.i-.n-.il'q- -..q.._-l---- *-*! '.\tﬁt.l“\“ﬂﬁ‘t ‘.:::I---.-I-.W "

.... . s .l i | _,1|1.l"q1l."'-‘1l'11‘l:':1|_-"llll!!| A '.-| 115

N #'r-. "r"".'_:i-'f"”?r,'lf_"} ,,.f".‘“":‘;?_'ll_ (TIPTS5 A (TS
LY ARG FRRSY

| e gy g .

r

o o SRR S R B S el .'._,._
e . Tmadiu e N ey i e

-
"?" -.l A

.

i |
I|
5 e
-
a
_ |

X
ol
A

:
.F
X
i
-

JE R
=

W
i

o
--

e
K

i . - - — . H L
. | —————— T W, R G . i
\ - e =y o —— r g _— PR - - = . = - N —— - il — - —_—— = = = -_— = - G e T—— -






