QUARTERLY
REVIEWS



THE CHEMICAL SOCIETY

PATRON:
HER MAJESTY THE QUEEN

President
Sir ArLexanDer TopbDp, M.A., D.Sc., F.R.S.

Vice-Presidents
who have filled the office of President

H. JRFéMELfEUS C.B.E., MA,, D.Sc.,, SR CBHRISTOPHER INGOLD, D.Sc.,

F.R.ILE., F.RS.
Sk CyriL HinsHELWOOD, O.M., M.A., Sk Eric RmEeaL, M.B.E., MA,,
Sc.D., F.R.S. D.Sc., F.R.S.
E. L. Hmsr, C.B.E.,, D.Sc.,, LL.D.,, Sir RoBerT RoBINSON, O.M., D.Sc.,
F.R.S. LL.D.,, F.R.S.
Vice-Presidents
F. BerGEL, D.Sc., F.R IC RS E.R. H. Jongs, D.Sc., F.R.I.C., F.R.S.
E. J. BOWEN MA Sc J. M. RoBERTSON, M.A., D.Sc., F.R.S.

M. STACEY Ph.D., D.Sc., F.R.S.

Honorary Treasurer
J. W. BarretT, Ph.D., A.LR.CS,, F.R.IC.

Honorary Secretaries

J. CuatT, M.A,, Sc.D., F.R.S. A. W. JonnsoNn, Sc.D., Ph.D., A.R.C.S.
K. W. Sykes, M.A., D.Phil.

Ordinary Members of Council

C. B. AmpHLETT, Ph.D., D.Sc. A. K. Hoiumay, Ph.D., D.Sc.,

G. O. AspiNALL, D.Sc., Ph.D., F.R.L.C. F.R.ILC.

L. J. BELLAMY, BSc Ph.D. J. HoneyMaN, Ph.D., D.Sc.

G. E. Coates, M.A., D.Sc., FR.I.C. A. H. LamserTtON, Ph.D.

W. COCKER, M.A., D.Sc., F.RIC, J.W.LnnNerT, M.A,, D.Phil, F.R.S.
M.R.LA. E. A. MOELWYN-HUGHES D. Phil.,

D. P. Craig, M.Sc., D.Sc. D.Sc., Sc.D.

D. H. Evererr, M.BE., M.A., H.T. OPENSHAW, M.A., D.Phil.
D.Phil. H. M. PowsLL, B.Sc., M.A., F.R.S.

1. J. FAULKNER, Ph.D., F.R. I R. A. RapHAEL, Ph.D., D.Sc,

W. GEerrArD, D.Sc., Ph.D., F.RIC. F.R.I.C.

C. H. HassaLL, M.Sc., Ph.D., F.R.I.C. J. C. Ross, D.Sc., Ph.D.

R. N. Haszetpine, M.A., Sc.D.,, W. A. Waters, Sc.D., F.R.I.C.,
FRIC. F.R.S.

Ex Officio

C., F.R.S. (Chairman of the Chemical Council)
C,F R S. (Chairman of the Publication Committee)
1.C., F.R.S. (Chairman of the Joint Library Committee)

J. W. Cook, D.Sc., F.R.].
D. H. Hey, D.Sc., F.R.I
E.D. Hucsss, D.Sc., F.R.I

General Secretary
J. R. Ruck KEeeng, M.B.E., T.D., M.A.

Librarian
R. G. GrirrN, F.L.A.



QUARTERLY REVIEWS

VOL. XV, 1961

Publication Committee:
Chairman: D. H. Hey, D.Sc., F.R.1.C., F.R.S.

G. O. AseiNnaLL, D.Sc.,, F.RS.E,
F.R.I.C.

WiLsoN BAKER, M.A., D.Sc., F.R.S.

J. W. Barrert, Ph.D.,, AR.CS,
F.R.IC.

R. P. BELt, M.A., F.R.S.

D. M. BrowN, Ph.D.

G. M. BurnerT, Ph.D., D.Sc.

I. G. M. CampseLL, B.Sc., Ph.D.

U
m
i
,.<
%
U.
'U'
=
o

ASSALL, M.Sc.
JOHNSON ScD Ph.

ETOm:
jan

=‘ .

U >

C. KemBALL, M.A., Ph.D., F.R.I.C.
J. A. KITCHENER, D.Sc., Ph.D
G. KonnsTtaMm, Ph.D.

H. T. OPENSHAW M.A., D.Phil.
L. N. OWEN, PhD DSc F.R.IC
R. A. RAPHAEL, D. Sc., AR.CS,,
F.R.IE
A. G. SHARPE, M.A., Ph.D., F.R.I.C
.Sc. D., D.Sc

. C. TatLow, B.Sc., PhD F.R.IC.
R ALEXANDER Tom) MA D.Sc.,
F.R.S.

H. J. V. TYRRELL, B.Sc., M.A.

B. C. L. Weepbon, D.Sc.,, A.R.CS,,
F.R.I.C.

D. H. WHiFreN, M.A., D.Phil.

M. C. WHITING,
A.R.CS.

W. WiLp, Ph.D.

G. WiLkinsoN, Ph.D., A.R.C.S.

M.A., Ph.D,

Editor: R. S. Cann, M.A., D.Phil.Nat., F.R.I.C.

Deputy Editor: L. C. Cross, Ph.D., A.R.C.S,, F.R.IC.

Assistant Editors: A. D. MrrcHeLL, D.Sc., F.R.I.C.:

1. J. CaNTLON, Ph.D.

LONDON:
THE CHEMICAL SOCIETY



CONTENTS

SyNTHETIC GEMSTONES. By E. A. D. White

THE CHEMISTRY OF COMPOUNDS CONTAINING SULPHUR~FLUORINE BONDS.
By H. L. Roberts . . . . . . .

THe GBBERELLINS. By John Frederick Grove
NucLear FissioN. By G. N. Walton

SURFACE CHEMISTRY, ADSORPTION ENERGY, AND ADSORPTION EQUILIBRIA.
By A. V. Kiselev . . . . . . . . .

THERMODYNAMIC PROPERTIES OF ORGANIC OXYGEN COMPOUNDS. By
J. H. S. Green . . . . . . . . .

THE HiSTORY AND CHEMISTRY OF MUSCARINE, By S. Wilkinson

HALIDES OF THE PHOSPHORUS GROUP ELEMENTS (P As, Sb, Bx) By D. S.
Payne . . . .

THE THEORY OF CHARGE-TRANSFER SPECTRA. By J. N. Murrell

MECHANISMS OF ELECTRON TRANSFER AND RELATED PROCESSES IN
SoLution. By J. Halpern . . . . . .

THE PRODUCTION, DETECTION, AND ESTIMATION OF ATOMS IN THE GASEOUS
PHASE. By K. R. Jennings . . . . . .

ALKALOID BIOSYNTHESIS. By A. R. Battersby
MoLEcuLAR ELECTRONIC ABSORPTION SPECTRA. By S. F. Mason.
AN OuTLINE OF RHENTUM CHEMISTRY. By A. A. Woolf

PHOTOCHEMICAL REARRANGEMENTS AND RELATED TRANSFORMATIONS.
By P. De Mayo and S. T. Reid . . . . . .

NITROSATION, DIAZOTISATION, AND DEAMINATION. By J. H. Ridd.
THE AcTiniDE Oxmes. By L. E. J. Roberts

CUMULATIVE INDEXES

PAGE

30
56
!

99

125
153

173
191

207

237
259
287
372

393
418
442
461



