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GiloRAL LifTRODLCTIC

In 1951, ¥. S, lowmzn (1) published the rooulis of an
extensive investigution of tho alkcline decomposition of Nenitroso-

2-oxas0lidones, substituted on caxrbon-5 by ene or tuo clicyl or aryl

groups,

(% and R noy bo elkyl or eryl or hydrogen)

hon carbon-5 carries two alkyl groups, the sole product is
a saturcted aldchyde; vhen it carrices two phenyl groups, diphonyle
zcetylono is fomied in quenbitative yleld and finclly, vhon this carbon
carrices one phenyl group, the product i3 a pixture of cldehyde and

substituted acctylenes
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NISTORICAL IIITRODUCTION

Although the instability of open-chain Nenitroso compounds
was known as early es the middle of the last century, it was not until
1905 that S. Gabriel (2) came upon some unusual reactions of cyclic
N-nitrosoamides. Whereas the nine-numbered cyclic amide, XII, on
treatnent with alkali, gave the expected hydrolysis product, a 1,3~-glycol,

the eight-numbered compound, XIII, was found to give rise to some

acetylene,

co-H-- c P2 ke

C6H4/\ ‘ éCH2 8): SN (’;H + oiher pzz:oducts
CO—O—«,‘H2 IIO—CH2
XII

NO
c H/Co-l{—fﬂz KoH c,0, + ¥, + CO, + other products
6 4 50_0— ca, —t V2 T2 2

XIIT

Further investigation established that the reaction forming
acetylene is characteristic of cyclic lN-nitrosoamides in which the
heteroatoms are separated by two saturated carbon atoms. Gabriel

eventually prepared the simplest compound fulfilling this condition, the



3—nitroso-2-oxazolidone} XIVI and showed that 1t gives rise to acetylene

in 12 per cent yield on treatment with strong alkali.

50112——- Ol
2 .
/C_O KOH ; 02H2 + 002 + Hz + other products
o, — 1P — 10
2
XIV

Some 40 years later, in 1949, Nevman (3), in the course of an
investigation concerned with the develorment of new metheds of ring
expansion, treated 3-nitroso-l-oxa-3-azaspiro 4,5 -decan-2-one, XV,
wvith alkali, hoping to form cycloheptanone , XVI, by a carbonium ion
rearrangement.

0— c\= 0 ) OH ol
#} —_— —_— -
CH,~K-10 CH;,0H ~ CHZ* § =0
-
- \_ | XVI
__cHo
XVII

Instead, hexahydrobenzaldehyde, XVII, was formed in over 50 per cent

yield. This unexpected result was of sufficient interest to stimulate
a oystemmatic investigation of the behaviour toward strong bases of
Il-nitroso-2-oxazolidones bazaring one or two alkyl or aryl groups on

either or both C-4 and C-5 ring members.
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In one sot of experiments (4), grbups on C-4 were varied,
while C-5 remained unsubstituteds The results of this investigztion
are showm in Table I,

Although a variety of products are formed, 211 but the ketone
and vinyl ether formed from the phenyl-substituted He-nitroso-2-oxa-
zolidone ocan be accounted for by the reactions of & carbonium ion

intermediate of struoture

R

3.+
L om0 coR'
L

resulting from the action of base (hydroxide or alkoxide ion) on the

nitroso compound.

R3\ /34 R /R# R, )
cL*-—— ¢’s. &0 Sl CSH o- d -on' -Nai N é-c%m —o0-8-02"
13 o I 2 = | / 2
.2 1 k'om +
oN ¢-0 N, B,
0 XVIII

(R’ may be H, CH, or C,H,)

3

The reactions of the carbonium ion intermedizte XVIII are

outlined in Chart I. In this chert, group R3 has been reploced by
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resulting from conjugative interaction between the positive centre and
the attached phenyl groups.
Two products listed in Table I cannot be acocommodated by a

mechanism involving

R
3
\C+—CH 0CO,R!
. 27V
Ry,

as a reaction intermediate.

These are acetophenone and the vinyl ether, a-ethoxystyrene,
resulting from the action of base on 4-phenyl-H=-nitroso-2-oxazolidone,
XXVI, in water and ethyl alcohol, réspectively. The formation of these
compounds, however, can be acocounted for by a mechanism in wvhich a base
catalyzed elimination of carbonic acid (or of its mono-ester) procceds

the loss of nitrogens
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The most reasonable interpretation of these results is that
both the alcohol end tosylate rearrangements require aryl group
participation in the heterolysis step, while the deamination reaction,
because of driving force provided by the formation of molecular nitrogen,
gives an open carbonium ion. Since this carbonium ion is I;rimary, it
will be of high cnergy and therefore its half-life can be expected to
be short relative to the half-life for rotation about the ca'cﬁ bond.
The relative migration tendencies then can be expected to be determined

by the ground-state populations rather than by group nucleophilicity.

+ .
112
=i .
Ar 11 2 5 Ar Y H fa?t 5 AT I
phenyl nigration
" ~ H H H H c 6115
g CGHB
675
XLVII
.+
1.2
He Ceu 3 H CoH, ., fast__, Cl, g
05 5 Ar-nigration /@f
H 1 H H . jie AT
Ap Ar
ALVITI

Since in the 2,2-diarylethyl system the ground stcte populctions
of XLVII and XLVIII should be alnost the semc, one can cxpect little

selectivity in the migration of the two aryl groups.
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important in determining migrztory aptitude. In certain structures
there will be superimposed upon the nucleophilicity effect a steric
(eclipsing) effect which, depending upon the configuration of the
tronsition state for the migration, may reinforce or counteract the
nucleophilicity effect. In the solvolysis of threo-l-p-anisyl-l-
phenyl-2-propyl brosylate (vide supra), for example the two effects
operate in opposition whereas in the solvolysis of the erythro iscaer
both steric and nucleophilic factors favour p-anisyl migratiom,

If, on the other hond, heterolysis is facile, for exzmple in
the removal of -H2+ from a secondary or tertiary carbon, or of a --"'OH2
group from a diaryl substituted carbon, little or no neighbouring group
participation is called into pley and an open carbonium ion is formed.
In this case, the extent to which migratory aptitude will be determined
by group nucleophilicity will depend upon the life time of the open
carbonium ion. If the rate of group migration is rapid relzative to the
rate of attainment of conformetional equilibrium (rotation about the
Ca— CB bond), then the migration rates will be determined by the rolative
populations of the different ground state conformers and will be
essentially independent of group nucleophilicity. This apparently is

the case in the deamination of thrco and crythro l-p-anisyl-l-phenyle-2-

aminopropanol. On the other hand, if the initizally formed open carboniun
ion is sufficiently long lived to allow attainment of conformationcl
equilibrium, then the relative migration rates of differont groups will

depond on the relative energics of the isomoric transition states for
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acid (19, 20, 21). The products were assumed to arise throush the
following reaction sequences

Ar Ay Ar

\\\ + \\
c=cH H ctc H°ir c—CH
P2l et A R I (s
Ar' Ar' Ar' MH

\J*
2

Ar Arctymae" Ax'H, + ArcocH
| H.0 > g
C-—CH ci )
f 3 —— 3 —
a'om and 4,
N2+ Ar-'-ffIIHAr H,0 ArII+H3 + A.r"cocﬂ3

%

A similar study vas carried out by Ese and Sherk (22). These
workers, however, preformed the organic &zide by reacting an olefin in
benzene using trichloroacetic acid as catalyst and then decomposed the
purified azide by the action of sulphuric ecid. Somevhat later, licEwen
and co-workers (23, 24) investigated the Schmidt reaction of substituted

benzhydrols giving rise to a benzaldehyde and an eniliniunm ions

Ar Ap Ar
CH-0H 14 \/cin H | ./CH
—3 |
Ar' Ar' Ar' I

I






TABLE IV

Relotive Higratory Aptitudes of Aryl Groups in

Acid-Catalyzed Dzcomposition of Organic Azides

Schmidt Reaction on Rearrangement of Rearrangcment of
Aryl Group C 6H5 . c GHS . c 6H5\
C=CH, (19, 20, 21) c—cn3 oI
/| /|
Ap Ar 1«5 (22) Ar NB (23)

n—Brcéﬁl}- O. 5’+ 0. 53 O. 58
p-C1CH, - 0.62 0.30 0.67

C6H5" (1.00) ‘ (1.00) (1.00)
p_-CHBC ehym 5.00 4,00 Solth
p_-cn}oc Rk 6.12 99% 6.50

*
Shown by lictwen (21) to be in error

r44
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lickven (23) originally eccounted for this difference in terms of a
greater neighbouring group participation of aryl groups in the decomposi-
tion of azides. Since nitrogen has a higher ionization potential than
carbon it might be expected that the transformetion of -mx-nz* s -i'H

+ N, would be energetically more difficult than loss of nitrozen from

2
& diazonium ion -CH,-N,* -C™H,_ and therefore would require greater

272 >~ 2
agsistance from the migrating aryl groupe.

In a later publicotion, McEwen (24), on the basis of the
relationship between the rates of formation of molecular nitrogen and
the observed migratory aptitudes in both the decomposition of benzhydryl
azides and the Schmidt reaction of l,l-diarylethylenes, has drawn the
conclusion that the departure of nitrogen and the migration of the aryl
¢croup are not synchronous processes. If then, these reactions proceed
by way of the intermediate Ar-(:I-Ii+H, the question arises as to why,
in these reactions, migratory aptitude depends on group nucleophilicity,
when in analogous rearrangements, involving a carbonium ion Ar-(:J - C+H2,
migratory aptitude is independent of group nucleophilicity. One might,
indeed, expcot the electron deficient nitrogen speciecs to be an even
hizher energy intermediate than a carbonium ion ond hence exhibit even
less selectivity.

It is suggested by the author of this thesis that the explanation
to the above question is to be found in the differcnce in the orbital

"oonfiguration" of electron deficient carbon and nitrogen atoms. In a

carbonium ion, LII, the vacant p-orbital, and therefore the electron
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Extencsive studies have been made of this reaction, principally

by P, A, S. Smith (29), who in 1948 proposed the following mechanisms

R Rt R O R R Rv R &
\c/ m \clr/ 'Hzo \c/ or \c/
-—-1) —_— 5
I | «— | I
+ OH mx\ n\ ;
H2+ 1!2" ”112
LIV IV A LV B
R R!
\ / + H,O0 R
Icl; —, Rew=C'-re  _ 79" _ mnicome
N
\‘ .
112
LV A
R R
\ / + O . oo
ﬁ —, BR-C=r-m _2’ . RCOMR
N
./
Ir,
LV B

The most convincing evidence in support of this mochanism hes
been provided by migratory cptitude studies. It can bo scen thot if
the decomposition of the isomerioc iminodiazonium ions, LV A and LV B,
is ropid relative to their hydration to LIV, then the composition of

the product will depend upon the reclative populations of the two
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Rearransements Involving Aryl Group Migration to a Vinylic Carbon

Meny years ago, it was demonstrated by Fritsch (41),
Buttenberg (42) and Weichel (43) that the treatment of 1,l-diaryl-2-
haloethylenes with sodium ethoxide at 180 - 200°C results in the

elimination of HX and a rearrangement giving substituted tolanes,

Ar H
\c c/ c. 00" ArC=CAr C.HOH + X
] = -+
Ar X

Later, Colemon (44, 45) found that very much improved yields of tolanes
are formed when the haloethylenes are reacted with potassium amide in

liquid ammonia.

It should be noted thet this a-elimination reaction is strictly
analogous to the reaction whose mechanism is under study in the present
investigation, namely, the decomposition of the 1,l-diarylethylene

diazonium ion IV.

C=C\ OH ArC=CiAr + I‘Tz + H20

VII

=

Two investizations have been made of the stereochemistry of
the conversion of 1,l-diaryl-2-haloethylenes to tolanes. One, roported

in 1955 by Bothner-By (46, 47), involved the study of the reaction of
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exis c¢f the curbon-carbon bonde UWith this elecetron distribution no
proforred storcochemistry would be possibles Cristol (43) has susgested
thaot tho letter lybridization would ba fuvourcd since the shorteninz of
the G -bond rosuliing from the apz-sp rathar thon sp2-5p2 ovarlap weuld
lead to more stable G« and 9(-bonds, This 13 in sgreenent with the
ordar of bord stronsths, caloulated by Weluh (49) for tha threa types
of hybrid orbitcls in a carbon ataa,

To account for the storcochemical course of tho roarransement,
Bothnor-By progosel a nechanism for the rcaotion involving an enden
LVII, which possesses & high dogree of confipurctional stebility and
vhich is troncformed to products by an'a.ryl migration, synchronous with
the deporture of thie holide ion.

Ly (’ Cl
N\

¢=cC,
A
Ap!
LVII
That a considorable barrier to the intorconversion of isonerioc vinyl
carbznions docs indeed exdi.t hus beon convineingly demonstrated by
Filler (50) and Bothnor-3Dy (406)e
Strongz evidenca for the vinyl earbanion intommediate hoa
rcoantly been provided by Lothnor-Dy (51) throush a coreful kinotic
study of the reaction of l-chloro-, l=bromo- cnd leiodo-2,2-diphenyle-
ethylenes with tort-tutoxids ifon in tort-butyl clechols IDouth thn

dohydrohalosonation reaction and douteriun exchage with solvont cro

first order in subatrote and throe-halves crder ia boasce Tho exchunge









RESULTS AID DISCUSSION

The decomposition of 5,5~diphenyl=ll~nitroso-2-oxazolidone
has been reported by Newman (1) to give a quantitative yield of
tolane. Although no cases have been previously investigated in
vhich carbon-5 is substituted by an aryl group other than phenyl,

one would expect that compounds of the type LIX :ould form substituted
tolanes in high yield.

Ar_ 5 L -
, ST CH, ___OH Ay 'C=CAr
ar ||
O\ /T‘Z-L.O
¢ .

LIX

In such cases, the same product results, irrespective of
vhich aryl group migrates from C-5 to C-4, unless these two carton
atoms are distinguished isotopically. \/hen this is done, two isotopic
tolanes result, the rclative amount of which can be determined by
oxidation of the tolane product to two different aryl carboxylic

acids; the two acids then can be separated and analyzed for isotopic

content.

Ls
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Ar{ Ar'Jllf—s CAr —> Ar'ClL'OOH + ArCCCH
ct cH, — _ [o0]
/ R 14
Axr Ao —C Ar ——> Ar'COCH + ArC OOH
(o] N-NO
\
C
"
0]

Since the objective of the investigation has been to determine
vhether the migratory tendency of aryl groups is subject to steric
or electronic control, and hence whether the migration is concerted with

or subsequent to loss of nitrogen from the intermediate

it was necessary to choosea system, in which the two aryl groups
differ markedly in their electronic character, but not in their

steric requirements. The initial choice was phenyl and p-anisyl,
since the migratory ratio of these two groups is one of the largest
rerorted in reactions involving aryl migration to an electron deficient
centre. Furthermore, since the two groups differ only in a para-

substituent, the population of the stereoisomeric intermediates
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slovw migration step, preceeded by a rapid interconversion (dyramic

equilibrium) of the two vinyldiazonium 3ons.

Ar.' Ar
h cll*/ 1 b
i __Sov Ar-Cli= ¢ - At
Cc k
2
LXVI A
J/ T fast 11
Ar _ Axrt
~N ?lh slow Art— cl lt—_-=c—l\r
I _— 5
C\ kAr‘t
/ +
H NZ
LXVI B

In this case, migration aptitude would still be determined by group
nucleoplailj.city as kAr would be larger for the more nucleophilic
group. An interpretgtign analogous to this was given by Smith and
Antoniades (39) to account for the E—anisyl/phényl migration ratio
"of 2.1 : 1 in the Schmidt reaction of p-methoxybenzophenone, and by
Vestland (53) to explain the discrepancy between migratory aptitudes
observed in the Schmidt reaction and Beckmann rearrangcement of
benzoylphenanthrenes. In the Schmidt reaction, however, the hydra=-

tion of the iminodiazonium ion intermediate might be expected to
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occur rather readily in the strongly ecidic reaction medium, thus
establishing something approaching an equilibrium population of

two isomeric iminodiazonium ions:

ol
Ar\ 1,0 Ar\l - 5,0 Ar\ /1»72*
c=§ __° c— ™ - c=u
SN SN T/
Ar! I, Ax! T, Axt

The decomposition of Nenitroso~2~oxazolidones, on the other hand,
is carried out in a strongly basic medium, which certainly would
not be expected to bring about an interconversion of LXVI 4 to
LXVI B by way of ethylenic carbon-carbon bond hydration, This
interpretation of the migretory aptitude result, must elso ba
rejected.

Since the stercospecificity of aryl group migration, os
shovn in equation 11, in untenable, it must bs concluded that
rearrangement ooccurs after departure of nitrogen and that the ratio
of 2 1+ 1 observed for the phenyl and p-trifluoromethylphenyl groups
is a measure of their relative intrinsic migratory eptitudes.

If, then, the reaction proceeds through a vinylic carboniun

ion V, as suggested by Fewman (1),
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Indeed, calculations by Valsh (49) have shown that bonds formed
from sp~hybrid orbitals of carbon are stronger than those formed
from sp‘2 orbitals. I't is likely therefore, that the linear structure
V C, would possess a lover energy than structures V A and V B, and
instead of V C being a trancition state, it would be the state of
lovest electronic encrgy for the species. Obviously, the geometry
of V C provides no preferential direction for migration of the aryl
groups, with the result that intrinsic nucleophilicity of the migrat-
ing group Awould be the sole controlling factor in the rearrangement.
There is, however, an important difficulty associated
with the interpretation of the reaction in terms of a vinyl carbonium
ion. If, in the Schmidt reaction, departure of nitrogen from the

iminodiazonium ion LXVII requires aryl group participation,

Ar
/c=N\ —_— ArC=NAr
Y
AT N2+
LXV1

why is no such assistance apparently required in the decomposition

of the vinyldiazonium ion LXVI?
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EXPsROLOTAL METHODS

Introduction

H-llitroso-2~0xazolidones can ba prepared by the action of guch
nitrosating agents es aqueous nitrous acid or nitrosyl chloride on the
eppropricte 2-oxnzolidonese Of the severcl methods vhich have been
reported for the preparation of this latter clasa of heterocyclic
compounds, Iewman (1) fourd two particularly suited for the synthesis
2=oxazolidones substituted by‘all:yl or ar:)l groups on tho C-4 and'c- 5
ring mcmbers. One of those syntheses involves the eyclization of

a-arainosloohols with phocgene or dicthyl carbonate

R R L R
1 3 1. 3
N / ccel, N\ /
/ " or (C,if o) <o ya R
r" 2 Ee) ! fo l"
"‘ 2 Alz O , il
\ /
c
I
)

Tho other, which Houman favored particulorly for the
preperation of H~mono- and di-substituted 2-oxazolidones, is based on

Curtin's rearranzeaent of a [-hydrozyhydrazide, vhich gives instced of

64
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the usual isocyanate or primary amine a ring-closed product - the

2-oxazolidone (1)

By B R, Ry R, s
N\ . IO \ / N
C—C—CO.L'HII'-THZ 2 C———C\ C—C\
S Ny, T | Oy,
R OH Rl'. R 0 N R 0 NH
2 272y 2\ /
H C

o

This method of synthesis was adopted in the present work since lewman

had reported thet the ring closure of P-hydroxy-f,p~diphenylpropion=-

hydrazide to 5,5-diphenyl-2-oxazolidone proceeds in excellent yield.
The reaction sequence used for the synthesis of 5y5-diaryl-il=-

nitroso-z-oxazolidone-5-Cll+ was as followss

Ap' Ar!
AT 14
P C'%= 0 + BrznCH,C0,C,H, ; /c CH,00,C, B
AT A7 I
o
Ax! Ar!
N 14 N ) L —
/c —01,00,0, 1, + B0, /c CII, COITLT,
| T
ox on
Ayt Ar!
14 : N 14
¢, COMm,, + HIO, a ctt— cu,
o | o]
OH 0 I,
/
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four hours, The excess of the reszent vas then removed by distillation
under reduced pressure and the remaining benzoyl chloride was purified
of lost troces of contaminants by addition and vecuun distillation of

tvo 15 ml. portions of dry benzene.

Preparstion of benzamide-cwbor_lvl-(}mS = The total banszoyl
chloride propaored under a) was diluted with dry benzene (200 ml.) end

dry emmonia gas was passed into the ice-cooled solution until no further
ga9 was absorbed. This required approximetely two hours. The rezction
mixture was allowved to stand for an additional hour whercuron the
benzene was removed under reduced pressure and the residue, consisting
of ammonium chloride and benzamide, was dissolved in epproximately

150 ml. of boiling water. Benzamide-carborwl-clt*, slightly contaminated
with armonium chloride, orystalliged from the agueocus solution on

cooling,

Proparation of benzonitrile-cu*, LX (66)s « The total benzemida

formed in b) was thoroushly dried and then intinetely mixed with a
finely pulverized equimolal melt of sodium chloride end anhydrous
aluminum chloride. The mixture was placed in a retort and heated
vigorously, The effluent vapours, consisting of hydrogen chloride ernd
benzonitrile, were condensed in a flask surrounded by a dry ice-accetone
bethe TUpon conpletion of the reaction, as indicated by no furthor

cvolution of gascous products, heating was discontinued and the condonsate
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Preparation of Ethyl p-hydroxy-fi=phenylep-p=trifluorcmethylphenyle
propionate-p-Cl4, IXTI, (68)

Gramilated zine (11.35 g. of 20 mesh) was placed in a 5C0 ml.
three-neck flask fitted with a stirrer, reflux condenser and dropping
funnel. A solution of dry benzene (120 ml.), containing p~trifluoro-
methylbenzophenone-oarbonyl-ClL" (18,9 g.) end a crystel of iodine wes
addod end the reaction mixture brouzht to its boiling point. A
solution of ethyl bromoacetate (18.9 g«) in dry benzene (7.5 ml.) was
added dropwise at a rate sufficient to maintein gentle refluxing of
the reaction mixture without epplication of external hecte The addition
of the bromo ester wes complete in 20 minutes and the solution was
refluxed for a further 20 minutes to ensure conplete recction. The
olear solution was decanted from unreacted zine end washed tloroughly
by vigorous shaking with 200 nl. of 10,5 coctic ecide Removal of the
benzene under reduced pressure furnished ethyl f-hydroxy-f-phenyle-f-
r,.-trifluorometlwlphenylpropionate—E-Cll*, vhich wes re-crystallized once
from aqueous ethanol to give 24 g. (945 yiold based on the kitone) of
prcduct, melting at 56~ 57°C. A very pure senple prepared for analyses
molted at 58°C.
inzl. Calculated for 018'%71?303: C, 634903 H, 5.00.

Found: C, 65.93, 63.83; H, 5.19, 5.09. Spacific activity:

4477 ne./aole.
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nitrosoting ocgont wes dictated Ly tho elficioncy of the cosling of tho
reaction mizture. Aftor 21l nitrosyl chloride wos added, the dark rad,
but cleer, solution wes alloved to remzin et 15°G for 30 minutes, vi:oro-
upon it was poured into ice waters 4 yellow viscous oil separated and
collected on the bottoa and volla of the beckere 411 efforts to achicva
crystallization of this product failed.

Sincs most of the H-nitroso-2-oxnazolidones are thera:lly
unoteble, the purificction of the oily Sephenyl=5ep-trifluoramethyle
phenyl-iienitroso-2~oxazolidone presented certain difficulties. Cf the
various possible purification methodo, washing of tho nitrsso couzound
vith distilled water wos considored to ka3 tho sxfest wnd sinplest

rocedures. This "extroctive treztuent" with water resulted in tho
hydrolysis of nitrosyl chloride cnd acetic cnhydride and in the ronmowvel
of pyridine fron the oily nitroso ccapound. 'This procedurs wazg ropeated
severcl tincs zt ioc2 bath temperatures end the product so treztad wus
used directly in the next reaction - tho cllicline dzcompositien to tho

tolona.

14
Praparcdion 0f p-Trdfluorcncthrliolme-C ", ¥, (1)

The o0ily S~phenyl-Sep-trifluoremethylphenyl=li-niirc;0-2«-
oxuzolidone-s-clz", prepared fron 18.2 gs of the 2-oxczolidone, wos
diassolved in 120 ml. of neth-mnol, To the resulting daep ycllow
soluticn wos added dropuwice 507 ajuzous potascium hydroxides 4

visorous evolutica of gas wna observed, 2lear with a conoideruble rige
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Vopour-Phoge Chronato~r aphic Purification

After exploring a number of methods for freeing tho benzoic
eoid from -its p-trifluoromethylbenzoic acid contaminant, including
pertition chromatography_ on -amethanol-silicio 2cid colunn, edsorption
chromatography of the p-naphthyl esters on elumina and ion exchange
chromatography, a satisfactory procedure involving V.P.C. scparction
of the methyl esters was developed.

Followving preliminary experiments on anzlytical colunns, a
preparative column for use in a Perkin-Clmer Vapour IFractometer, ic. 15%
was assemblede This column consisted of six 17" lengths of 1" diancter
glass tubing supported in a manifold assembl;‘f available from ths Perkin-
Elmer Corporation. The packing, consisting of "Carbowax 1500", supported
by "Chromosorb P" 60/80 mesh, wag propared as follows. "Carbowax 15CO"
(1C0 g.) was dissolved in dry benzene (10CO ml.) and into this clear
solution were poured 4CO grems of "Chromosorb F", €0/80 mesh. The
suspension wvas heated in zn evaporating dish on a stecm bath with
vigorous stirring, while the benzene was evaporated to dryness. 4lthough
this procedure ensured a uniform coating of thz supportin; solid with
"Carbowax 1500", the unavoidablo exposure to air epparcntly caused
extensive formation of peroxides, since at the tenpercaturs of column
opcretion large quantities of formcldehyde were evolved. For this

reacson, the packing, before introduction into the column, was placcd into
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Daternminations of Nodioactivity

The specifioc sotivity of the carbon-l4 labelled compounds vas
determined in the form of carbon dioxide gas by the rate-of-charge
method, using a 250 ml, Borkowski-typs ionization chamber in conjunciion
with a Carry vibrating reed electrometer (62). The conversion factor
relating measured currc-'mt to carbon-14 activity for the Borkowski
chember of this volume has been reported (71) to b2 5.15 x 10712 Afnc.,
although the exact value of this constont varies somewhat from chanber
to chomber. For absolute carbon-l4 activity measurecnents, this
constant must be determined precisely by calibration of the particular
chomber, using a standaxrd Cll" source. Por most work, including that
reported in this thesis, only the relative specific ectivity of
compounds is required and the use of the approximate conversion factor,
5.15 x 10712 A/uc., is entirely satisfactory.

The current erising from rodioactivo carbon dioxdde wos not
measured directly but instcad the rate of charge of the input capseity
to the vibrating reed electrometer was observed end recorded in terms
of the time required to charge the 13 upF input capacity of the chamber

to a potential of 0.9 volts. The current was then calculated frea the

following expressions

I =d) =CdV = (copscity in forads) (veltare chonze ia volts)
dt dt (time in secoands)
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