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STAFF

Professor:
ArRIbert. RS e e Pl D, D.8¢C.(Lond.), F.R.A.C.I., F.A.A.
Reader:

D.J.Brown, M.Sc,(Syd.), Ph.D.,D.Sc.(Lond.), F.P.A.C.I.
Professorial Fellow:

, Pt (N ), Ph.D., D.Sc.{Lond.), FiR.I.C.,F:R.A.C.I,

.Seﬁf;r Fellow:

E.Spinner, M.Sc.Tech., Ph,D.(Manc.), F.RP.A.C.I.
Microanalyst (Fellow):
_ Joyce E.Fildes, B.Sc.(Syd.), M.Sc., Ph.D.(Birm.).
Fellows:

W.L.F.Armarego, Ph.p,(Lond.), F.R.I.C.

G.B.Barlin, M.Sc.(Syd.), Ph.D.(A.N.U.), F.R.A.C.1.
Research Fellows:

N.W.Jacobsen, M.Sc.(W.Aust.), Ph.D.(A.N.U.).

V.S.Sharma, M.Sc., Ph.C.(Aaqra).

E.Kalatzis, B.Sc.(Alex.), Ph.D.(Lond.).

M.E.C.Biffin, Ph.D.(Lond.){(commenced Sentember),.

B.D.Batts, Ph.D.(Oueensiand)({commenced September).

T.J.Ratterham, B.Sc., Ph.D.(M.S5.%W.)(commenced October).
Visiting Fellows:

G.BR.Brown, Ph.D.(Cornell)(Jduly 1st - Nov.20th).

W.Pfleiderer, Ph.D.(Stuttgart)(July 15th - Hov.20th).
Visiting Research Fellow:

J.J.McCormack, Ph.D.(Yale) U.S.National Institutes of Health

Postdoctoral Fellow (until May 196¢).
Head Technician:

J.S.Harper, A.R.A.C.T (resianed Sentember).

D.A.Maquire (commenced Necember).
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: STUDENT AND TEACHING ACTIVITIES

"irs Janice M.Lvall, BR.Sc.(Syd.), was awarded the deqree of
Coctor of Philosophy for her thesis 'A study of metathesis and
fine structure in pyrimidine, pteridine, and related compounds.'

Mr T.Teitei, ™.Sc.(Tokvo), was awarded the dearee of Doctor
of Philosophy for his thesis 'Aspecis of tautomerism in the
pyrimidine series.’

Mr I.H.Pitman, B.Sc.(Lond.)(commenced 26th Movember, 1962),
has submitted for examination his thesis entitled 'R Kinetic

Study of the Dimroth Rearranacement'.

The following are proceedina to the dearee of Doctor of
Philosophy: %r R.V.Foster, ¥.Sc.(Lond.)(commenced 19th Auqust, 1963;
subject, 'Studies in Pyrimidines'); “r J.G.Catterail, B.Sc.(Hull)
(commenced 11th October, 1963; subiject 'Investication of
Bi-heterocyclyls'): My I.£.Sayce, B.A., R.Sc.(9xford)(commenced
4th MNovember, 1963: subject 'Complex-formation between metals and
sulphur-containing ligands'); Mr J.Smith, 4.R.C.5.T7.(Glasqgow)
(commenced 26th Movember, 1963; subject 'Studies in quinazelines
and related compounds'); Mr V. .N.Paddon-Pow, B.Sc.(Lonc.)(commenced
th March, 1964; subject 'A study in pyrimidine and related
heterocycles'): My J.¥.Bunting, B.Sc.(M.S.¥.){commenced 17th
February, 1964 as a Commonwealth Postaraduate Schelar; subject
'Rapid Reactions of MNitrogen Heterocycles in Water'); Mr P.W.Ford,
B.Sc.(Yonash)(commenced 15th February, 1965 as Masson Memorial
Scholar, €.5.1.P.0%,: subject 'A Study in substituted Pyrimidines');
¥r H.Yamamoto, ".Sc.(Tohoku)(commenced 12th April, 1965; subject
'Investigations of heterocycles with twe cr more ring-nitrogen atoms';
My Tzoonq-Chyh Lee, “.5c.(Tohoku)(commenced 12th October, 196€5;
subject 'R Study of Alkylated Pyrimidines and related heterocycles');
Mr H,.V.Brown, B.Sc.(lurham)(commenced 19th Cctober, 1965; subject
‘Synthesis and kinetics of reaction of nitrogencus heterocyclic
compounds'): My I.P.S.Kang, ".Sc.(Chanagidar)(commenced 21st October,
19€5: subject 'Spectral studies of compoundds containing carboxylate

and related arouninas').
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Mp.W.W.Remeliei, B8.Sc.(Adelaide)(commenced 3rd February,

1964) resiaqned July 1965: ¥r.P.0.%atts, B.Sc.(Lond.)(commenced
30th Augqust, 1965) transferred to Fesearch School of Physical
Sciences, December 1965,

Throughout the year, seminars were oraanized at fortniqghtly

intervals by Dr.E.Spinner.

RESEARCH PROGRAMME

INTRODUCTION. The broad concerns of this Department are

investications of substances, of low molecular weight, which
belong to chemical families in which vowerful, but specific
bioloaical effects have been found. These a2ims are pursued

by (i) organic chemical work involving synthesis, isomerization,
deqradation and analysis; (ii) physical chemical work involving
electrochemistry, cryoscopy and osmometry, and spectroscopy of
many kinds (ultraviolet, infrared, Raman, and nuclear magnetic
resonance); (iii) inornanic co-ordination chemistry. The

main lines of research beina developed are (a) heterocyclic
chemistry with special reference to vital cell constituents such
as the nucleic acids (especially the chemistry of pyrimidines,
purines, and pteridines; also analonues and inhibitors), and

{b) quantitative studies of equilibria in mixtures of
biologically-occurrina heavy metal cations with bioloaically-
occurring ligands (metal-bindina substances) or simplified models

of these.
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any molecules containina a fused pyrimidine ring have been
shown, in this Department, to combine covalently with one molecule
of water. Accordinagly purines were investicated for evidence
of this pronerty. It was found that even examples havinag
substituents that would specially favour hvdration (es in
2-hydroxy-S-trifluoromethylnurine) gave rise to no detectable
amount of hydration (Albert).

In recent years, there has been a renewal of interest in the
biolocical uses of acridines, as mutaaens, as vital stains, and
as nucleic acid intercalaters which selectively inhibit the
synthesis of PMA and proteins. Accordinaly, this Department
has resumed the study of acridine chemistry. A new oxidative
method has been found for converting 9-chloroacridines (and hence
acridones) into acridines through the ccrresponding
9-hydrazinoacridines. Contradictions in the literature are
resolved reaarding the pronerties of 9-hydrazincacridine. This
oxidative method has also heen examined in the quinoline and
isoguinoline series with a view to findine the best reaction
conditions, as well as the most likelv reaction mechanism.

In a new reaction, it was found that acridines, heated with
sodium carbonate in boiling ethylerne glycol, aive the
corresponding bi-acridanyls (“lbert, Catterall).

Somewhat surprisingly, 7-hydroxypteridine, which has
no tendency to add water or ethanol across a double-bond,
nevertheless readily adds acetvlacetone and various other
types of "ichael reagents. This reaction can be carried out
in alkaline or neutral solutions, or at nH 2. Sodium hydrogen
sulphite forms a similar 1:1 adduct. There are indications
that many other pteridines behave in this way (Albert, FcCormack).

Investication of the polymers. formed from 2-aminobenzaldehyde,
on storage at room temperaturc, has shown that they are cage-like
molecules and do not have the simple constitutions assigned to

them in the literature (Albert, Yamamoto).
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The followina three paragranhs give recent results in a
long term study of nucleophilic disnlacenents in nyrimidines.

£ oguantitative study of the amination of methoxy- and

methylthio- pyrimidines has been extended to the higher

alkoxy- and alkylthie- homaloaues, which were found to be

replaced only a little less rapidly. 2- and f4-¥Methylthiopyrimidine
aminate at equal rates in contrast with the unequal amination rates
for the corresnonding methoxypyrimicdines (D.J.Brown, Foster).

The first simple methylsulphonvi- and methylsulphinyl-
pyrimidines have been nrenared and their facile displacement
reactions are being studied (N.2.Brown, Ford).

Chloropteridines have been shown to aminate more rapidly,
but chloropurines less rapidly, than the corresponding
pyrimidines (D.J.Brown, Lyall, Enoland).

The Timrcth Pearrangement. Ffccording to the reaction

conditions, 5-cyano-1,2-dihydreo-2-iminc-1-methyloyrimidine

underaoes normal or aﬁnormal rearrangement via an acyclic

intermediate. The abnormal product, 4-amino-S5-formyl-2,3-dihydro-

2-imino-3-methylpyrimidine, underaoes a second abnormal rearrange-

ment to S5-carbamoyl-2-methvlaminopyrimidine (0.J.Brown, Paddon-Row).
1-Alkyl-2-alkylimino-1,2-dihydronyrimidines (with differing

alkyl grours) underago Dimroth rearranaement to an equilibrium

mixture of two isomers whose ratio is a function of the nature

of the alkyl aroups. This ratioc was convenientiy determined

by n.m.r. spectra (D.J.Rrown, Harver, Ennland).

Work on the kinetics and equilibria of the [imroth
rearrangement has been comnleted, and a mechanism which involves
several equilibria has been pronosed (Perrin, Pitman).

Equilibria involving metal complexes in agueous solution
have been further cxamined. Studies of the effact of hydrolysis
in systems containina conper(Il) and ncutral licands show that
binuclear complexes are feormed, Stability constants of ATP
complexes of biologically important metal ions have been measured

(Perrin, Sharma). f aeneral cormnuter proaramme has been developed
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for calculating the stabilitv constants obtaincd when a metal
simultaneously forms several different kinds of complexes,
includina protonated and nolvnuclear srecies. An improved
titration cell for precise notentiometric titration has been
desioned and built (Perrin, Sayce). The nature of the binding
of tetracyclines to the mineral framework of bone has been
explained (Perrin).

Preliminary studies nf the addition of water to 8-azapurines
and 2,4 ,8-tri-substituted nteridines have been made in the new
rapid-reaction annaratus. The true nga values (anhydrous species)
of several substances (e.a. quinazoline) which hydrate covalently

have been measured similarly (Perrin, Bunting).

Vibration-spectroscopic studies of carboxylate ions have
been extended into the aromatic series. It is found that the
two CGZ- stretching frequencies are affected differenily by
substituents in the aromatic nucleus (Spinner).

A comparison of the infrared snectra of some hydrated and
someé anhyvdrous hexachloroantimonates of Z-hydroxypyridines has
revealed unexpected effects of interionic hydroaen-bonding on
some aromatic skeletal stretching bands: the infrared spectra
of the anhydrous hexachlorcantimorates closely resemble those
of 2-methoxy- and other 2-substituted pyridinium ions, whereas
those of the hydrated salts, like those of 2-hycdroxypyridine
hydrochlorides, are rather different (Spinner).

A study of the effect of ring-cdeuteration on the vibration
spectra of aminopyridines, aminopyridine cations, and pyridones,
with a view to establishing details of bond structures and band
assionments, is in proaress (Batts, Spinner).

In extension of some nrevious work, the infrared spectra of
concentrated solutions of methylformamide and dimethylformamide in
aqueous acid have been determincd, It has been shown that two
acid-amide reaction products exist, and in hydrochloric acid
(both HC1 in Ho0 and DCT1 in D,0) the two nroducts are in

-
equilibrium with ore another (Spinner).
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- ‘,,' A methed has been worked out for the determination on
\ sulphur in organic compounds on the sub-milligqram scale reauired
for specimens submitted by bioloagists. The procedure known as the
"Hot-Flask Method" forms the basis for the new process (Fildes).

Investiaation of a series of methylindolizines by nuclear
maanetic resonance sprectroscopy revealed that protonation can
occur cn two different carbon atoms although the positive charqge
always resides on the bridaehead nitrogen atem (Armareqo).

The syntheses of four unsubstituted naphthyridines have
been improved so as to nermit the prenaration of laraer quantities
and the investigation of their reduction. Both the cis- and
trans- fused forms of decahydro-1,5-nanhthyridine have been
prepared and their structures assianed from physical data
(Armareqo).

A detailed study was made of the electronic effects of
substituents (in the 2-position of snme twenty cuinzzolines) on the
covalent hydration that occurs across the 3,4-double bond. The
results showed that althouah the first step in the covalent
hvdration is a nucleophilic attack by D™ or Hy0 on the A.position,
the addition (and retention) of a proton on N-3 (or H-1) constitutes
another critical step in the reaction mechanism (Armareao, Smith).

The literature describes a nroduct of unknown compesition
which arises from the condensation of o-aminoacetophenone and
methazonic acid. With the aid of nuclear magnetic resonance and
other physical methods, this is shown to be a constant melting
mixture of o-amincacetochenone (25%) and 1,2-dihydro-4-methyl-
2-nitromethylauinazoline-3-oxide (75%)(Armareqo, Batterham),.

A long-standina problem in heterocyclic chemistry is how to
measure the resultant of two opnosing influences in 5-membered rings
which contain two or more nitrocen atoms. These influences arise
from the electron-withdrawinn effects of a doubly-bound ritrogen
atom, and the electron-releasing effect of 2 sinaly-bound nitrogen
atom. A sten towards the solution of this pnroblem has been taken
by measuring the kinetics of the reaction of bromo-k-methyl-

tetrazoles and M-methyltriazoles with piperidine. fGreat differences
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5 t‘ve been found in the reactivity of isomers that differ only

in the pocitinr of the methyl-aroun, and hence in the cosition

of the sinnly~hound rins nitronen atom (Barlin).
dew 2-. G-, e¢nd 2,6-substituted 1,3,5-triazaincdenes have
s )

~-methylthio-1,3,56-triazaindene

been nvrenarer, “athylation of
qave simultangcusly three isomeric ! -mgnomethyl derivatives,

A study of ionization constants end ultraviolet snectra revealed

o)
e
—de
o

that 1,3,5-trfazaindenes have different sites of pr-otona n

dependina an the nature and position of the substituents (Barlin).
The pesitions of hydratieon in severel suscentible -xo-

ant imino-pteridines (most of them bearina an S-alkyl-substituent)

have been determined by aentle oxidation to nteridones, The

surprisirg discovery was macde that methvi-nrouns that are 2ttached

to the same carbon atem, as the {(water-derived) hycdroxy-aroun

underaoina oxidation. are removed in the nrocess (Jacobsen).

the mechanism of f-nitrosation of orimary and secondary
a- and y~amino-l-heterocyclic bascs has been studied. The work
is being extended te include C-pitres=tion and hydrolytic
deaminztior (Kalatzis).

fuciear maaonetic resonencs techniques show that caticens of
seme tri- and tetra-azananhthalencs (with nitroccn atoms in
nesitions 1 and 4) =dd twe molecules of water, acrass both
=¥ bonds of the pvrazine rirna (Ratterhanm).

Computer proarams for calculation of theoretical n.m.r.
spectra and for iterative matchine of observed spectra have

been adapted for use or the CCC 2690 computer at the CSIRD

Computer Pecearch Nivision (Datterhanm).

OTHER ACTIVITIES

fr D.d.Brown delivered the H.G.Smith "emorial Lecture at

Sydney Uriversity in Februarv. rofessor Albert contributed a
napar to the 7ustralisn fcademv of Science's Svmposium on

“lNew "arspnectives in Insect Cortrel® {iprii). Lrs Perrin and
Sharma read o naper in tha Potal.lpnapic and fn-nrdination Chemistry

.

Cornference at the !niversitv of ‘iew South "ales (Mav)
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- ’ ‘ Spinnar sogke in the Fifth Australi~n Snectrnscepy Conference,
> Perth (June). ft the Third Mustralian Svymposium on Heterocyclic
Chemistry, held in Pfuaust at “enash Universitv, the following
members of this Tepartment rzad parers: Professors Albert,
G.B.Rrown., arnd Pfletiderer; Drs iArmarzno, Bariin, D.J.Srown,
Jacobsen, and ‘cCormack: “essrs Cattecrall, Fecstor, Paddon-Row,
and Smith.

Dr 0.J.Brown visited al1 the principal centres of pyrimidine
research in the !.5./.. Europe, and Isrsel, during “ay-Jdune,
with the aid of a Smith Xline and French CGrart.

dr J.Fildes returnec in September from 2 months stucy leave
spent in Japan, Tsrael, Western Germany, Sweden, France, Great
Britain, and the U.5.%. 2s nart of a pregra~me to examine the
comnarative performances of scveral commercially available
avtomatic instruments for the simultaneous microdetermination of
carbon, hydroaen, and nitrogen in orcanic materials.

Ste also sttended the Society of “ralyticz! Chemistry's Conference
at iottinghanm Universitv, »nd presented 2 research paper at the
International Symnosium on Microchemical Technicues at
Pennsylvania State !niversity.

Sprecimens of substances discovered irn this Lopartment have
been sent, an request., to Or S.P.Camle (Pharmacocloay Department,
Jufts Urniversity M-cdical School, Bostorn): Dr.C.Scholtissek
(Microbioloay Penartment, University of “iessen, Germany):
Prof.L.Goodmar (Yhitmere Cherical Laboratory, Pannsylvania State
Unifversity): Pr ! .Bordon (Smith Kline ard Frernch Laboratories,
Philadelphia): Prof.H."autner (Yale University “edical School);
and Br D.Shuaar (Institute of Hyniene, Yarsaw).

Clinical trials of Dr D.J.BPrown's new substance
(2,6-diamiro-7-hydroxymethylnteridine) 2s an anti-leukaemic anent
are in progress (Pr M, lacobson, Strannewnavs Laboratories, Cambricoe,
and oy L.X,Diamond, Children's llospital, Ecston, “ass.).

Absolute and S.Y.P., ethancl were purified rovutinely for the
vhole John Curtin Schoel, Several uravailable chemicals were

synthesized for other {eparitments.
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. 1," £ Perkin-Llimer 210 nuclear maanetic resonance spectrometer
b (60 menacycles) has been installed and 18500 spectra determined
for this and cther Denartments.

Snectrosconic sarvice work in 19€5 compriscod the determination
of 160 ultraviolet and 20 infrared snectra: 12 of the latter were
for other Departments ir the School. i Perkin~Elmer €21 dual
arating infrarcd spectronhotomater was acouires in Z“uaust 1965,

5 total of 17€2 requests for elemertal analvses and special
weighinas were comnleted on the 759 samnies submitted to the
microanalytical szcticn, supervised by Dr Fildes. This
renresents & 2% increase over that for 1064, About 93% of the
analvtical work was concerned with microdeterminations of carbon,
hydrcaen,. and nitroaen. The data in the comnarison tables
indicates an 11% increase irn the reguasts received from other
Departments in this School. £ more universally annlicable
packina has now heen devised for the routine analysis service,
particularly to cope with fluorine, mercury, antimony, and other
metallic comnounds submitted by the Binlonical Inoraanic Chemistry
Unit.

ey B.T.Enaland, a Senior Technical nfficer in this
Department., successfullv comnleted his 8.Sc. course at the School

of Ceneral Studies.

PURLICATIOHS
ALRERT, A.

Selective Toxicity (third edition). Yethuen and Co. London,

{200k xiii + 394,
'Acridine Syntheses and Reactions. Part VI. & 'ew Dehalogenation
of 9-Chloroacridine and its Derivatives. Further Acridine
Ionisation Constants and t'itraviolet Spectra.’

Journal of the Chemical Societv, 2653,

'Fundamental fspects nf Selective Toxicity.'

r

Evaluation ard Mechanisms of Prua Toxicity.

Annals of The Yew York “cademy of Scierces,,

123, Apdel 0.5
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Y LEERT, A., ERALREGD, W.L.F
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‘Covalent Hyvdration in "itroaen-Containing

Heternarumatic “amrounds, 1. Nualitative fsnects.

)

advances ih lleterascyclic Chenistryv, 4, 1.

AEBERT R CETTERALL , G
‘Acridine Syntheses and Peactions. Part ¥II.
Some Binuclear /cridines.’

657

Journal of the Cherical Snciety, 165

e
.F{, \].

> |

ALBERT, A, , CLA

-

‘Ptericdine Studies. Part “XVITI, Somc €~ and
7-Substituted Pteridines.’®

.

Journal of the Chermical Society, 277.

ALBERY o Ay, HeCOPYACK, J..,
‘Pteridine Studics, Part YXX. Some Michael-Type
“dcition Peactions of 7-Hvdroxynteridine.'

dournal of the Chenical Society, €020,

LRMARERD, W.i.F,

‘Triazaindenes (“iazaindolizines). The Site of Protonation.'

Journat ofFf the Chendezl Scciety, 277,

I

ARMAREGO, W L 06, . CERSON, F,

'E.S.R.Snectren des Padical-Anicns des

il

{ el )

$od
oY

.9=-Telraazznaphthalens.

Helvetica Thimica ‘cta, 49, 1172,

ERERREED S N F v S I TH, J.1.0,
Huinazoiines. Part VII. Steric Effects in 4-Alrylquinazoline

Jaurnal of the Chemical Snciety, 53¢0.

&

ARESREGD, W.L.F,, WILLETTE, P.E,
]
“OQuinvazolines. Part VI, 2,2'- and 4,4'-Siquinazolinyls.’

Joaurnal of the Chemical Saciety, 1258,

RARLIN, B.B.
‘Torization Constants of Hoeterncvelic Substances.
Part VIT, Cinnolines.'

Journal of the Chemical Societvy, 2260,
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'Mucleophilic Pisplacement Peactions in Aromatic Systems,
Part IX. Kinetics of the Reactions of 2-, €-, or
8-Chloro-9-methylpurine with Piperidine in Ethanol.’

Journal of the Chemical Society, 3C17.

BROWN, D.J., ENGLAND, B.T.
‘2,4-Diamino-7-hydroxymethylnteridine and Related Compounds.'
Journal of the Chemical Society, 1530.

BROWN . “DiJ.5 FOSTER, R.V.

'Pyrimidine Peactions. Part XII. The Thermal Rearrangement
of 2-Alkoxypyrimidines.'

Journal of the Chemical Society, 4911,

BROWN, ©0.J., HARPER, J.S.
'The Dimroth Rearrangemert. Part IV. % Study of
Facilitation by Electron-withdrawal. Alkylated
2-Alkyliminopyrimidines.’

Journal of the Chemical Society, 5542,

Bp(‘“‘!rlg D‘J.’ JACnBSF‘h” N."A!.
‘Pteridine Studies. Part XXIX. The fethylation
of 7-Amino- and 4,7-Diamino-pteridine.’

Journal of the Chemical Society, 1175.

‘Pyrimicdine feactions. Part X. The Methviation of
Trieaminopyrinidines: Conversion of the Resulting Imines
inte Pteridines.’

Journal of the Chemical Society, 3770.

BROWN, D,.Jd., LYALL, Janice ™,

‘Pyrimicdine Feactions. IX. The Amination of Chloropyrimidines
with Branched Alkylamines and Di-n-alkylamines.'

fustralian Journal of Chemistry, 18, 741,

‘Pyrimidine Peactions. XI. ~ Amination Rates for
Two Chlorodimethylpyrimidines without s@lvent.'

Australian Journal of Chemistry, 18, 1811.
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s i“’BRONN. Db, STEVIEL, 1.

'‘Pyrimidine Peactions. Part VII, Methylation of
Substituted 2,4-Diaminopyrimidines.’

Journal of the Chemical Society, 755.

'Pyrimidine Reactions. Part VIII. Methiodides
Formed From Some Nimethylaminopyrimidines.'

Australian Journal of Chemistry, 18, 199.

'Simple Pyrimidines. VIII. The Fine Structure of
Isocvtosine, Thiocytosine, and Some Isomers.'

Australian Journal of Chemistry, 1%, 559,

BROWNM, S.E., MAGUIRE, D.A., PERRIN, D.D.
'A Simple Mechanical Pevice for Improving N.M,R.
Spectra of Dilute Solutions.'

Chemistry and Incdustry, 1974.

1

EVANS, P.F.” SHANNON, J.S.
'Hydropyrimidines. Part 1V, Catalytic Reduction
of Substituted Pyrimidines.'

Journal of the Chemical Society, 1406.
PERRIN, D,D.

‘Covalent Hydration in Nitrogen-Containing
Heteroaromatic Compounds. II. Ouantitative Aspnects.'

Advances in Heterocyclic Chemistry, 4, 43.

'Multinle Equilibria in Assemblages of Yetal Ions and
Complexina Species: A Model for Biological Systems.'

Nature, 206, 170.

‘Bindinag of Tetracyciines to Bone.'’

Mature, 208, 787.

'Prediction of the Strenoths of Some Oraanic Bases.'
Journal of the Chemical Society, 5590,
PERRIN, D.D., PITMAH, I.H.

'The Dimroth Rearranagement. III. Formation of 2-Hydroxy-
pyrimidine from 1,2-Dihydro-2-imino-l-methylpyrimidine.’

Australian Journal of Chemistry, 18, 763.

‘Pate Constants for a System, A S B » C,

and an Application to the Dimroth PRearranaement.'

Pustralian Journal 6f Chemistry, 18, 471,
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'The Dimroth Pearranaement. Part Y. The Mechanisnm

of the Pearrananement of 1-Alkyl-1,2-dihydro-2-imino-
nyrimidines ir faveous Sclution.'

Journal of the Chemical Society, 7071.

SPINNER, E.
'Thermal Conductivity of an Equimolar Hoo-ﬂzﬂ Hixture.'
[

The Journal of Chemical Physics, 42, C12.

WILLETTE, R.E.”
'Diazaindenes (Azaindoles) Part.III. Syrthetic

foproaches (Preliminarv Results).

Journal of the Chemical Society, 5874,

* Based on work done while 2 member of this Uepartment.

Mot a2 member of this University.
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MCEPTED FOP PUBLICATION

ALBERT, A,

(Book) 'The Acridines' (2nd edn.), nn.E&0O.

London, Edward "rnold and Co.
‘Purine Studies. Part IV, " Search for Covalent
Hydratibn in 2-Substituted Purines.'
Journal of the Chemical Society.
ARMAREGO, W.L.F.

'C-1 and €-3 "rotonation of Indolizines.'

Journal of the Chemical Society,

ARMAREGO, W.L.F., BARLIH, G.B., SPINNER, E.
'The Infra-red Spectra of some Diaza- and Triaza-naphthalenes
and of 1,4, E,2-Tetrzazanannthalene."'
Snectrochimica “cta,

ARMAREGOD, W.L.F., SMITH, J.I1.C,

'Electronic Effects in 2-Substituted Quinazolines.'

Journal of the Chemical Society,

BARLIN, G.B.
'Tonization Constants of Hcterocyclic Substances.
Part VIII. 1,.3,5-Triazaindenes.'

Journal of the Chemical Society,

BARLIN, G.B., PERRIN, D.D.
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