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Abstract:- The site of proton abstraction by OH” ion in some
4-gubstituted-3,5,5-triphenyl- A -cyclohexenes has been esta-

blished from labelling studies,

The further fragwentation mode

of (M-H)™ jon depends on its structure and stereochemistry.
The exo and endo nitro isomers exhibit stereochemical differences

in the elimination of l~IN02 while
show stereochemically controlled

High Pressure Mass Spectrometry'(HPMS),
Ion Cyclotron Resonance? (ICR), and
Flowing Atterglow’ (FA) techniques have
been used to study the gaa phase ion-
molecule reactions invelving OH™ ion.
The FA tschnigue ia superior to HPMS
and ICR because of spatial separation
of ion production and reaction reg:lomk.
The well known reaction induced by OH™
fon is proton abstraction. Nucleophilic
substitution’, addition>®*® (ciuster
formation) and elimination> reactions
are also initiated by OH ion. Gas
phase acidity studies have shown’ that
in many inatances the behaviour in gas
phase is different from the known be-
haviour in solution, However, in all
cases the gaa phase results are invari-
ably in agresmpent with the data availa-
ble from the application of ab=initio
molecular orbital thlory7.

EXPERIMENTAL

Preparation of the compounds. The &=
substituted triphenyl cyclohexenes were

prepared by well described procodunua’g.
The 4-gpubstituted exo and endo iscmers
were carefully separated on allicagel by
chromatographic techniques. Their

the amino and cysno analogues
RDA fragmentation mode,

structures and sterecchemistry were
assigned from spectral data. The NMR
spectra were recorded on a Varian T-60

instrusent, The labelled compounds
weare > 968 deuterated,
Scanning of the samples. Hydroxy ion

negative chemical fonization spectra
were recorded on a Finnigan 3300

GC/MS system uaing Nao and CH;. (1:1)
as reagent gasea., The pressure of

the source was maintained at 0.4 torr
and temperature at 200°C, All relative
abundances are expreased as percentage
of total ionization (%Z90).

RESULTS AND DISCUSSION

The present work is on some gas
phase reactions of exo and endo 4~nitro,
cyanc and amino substituted =3,5,6-
triphenyl - A =cyclohexenes induced by
OH" ion (Scheme 1), The relative
abundances of (M-H)" ions are different
(Table=I})., An analysia of the spectra
of these compounds showed that the site
of proton abstraction and the further
fragmentation of (M-H)~ ions depend on
the nature of the C,‘-subutituant. The
{M-H)" ions of the nitro isomers undergo
HNO, elimination (m/z 307) and H,O loas
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{w/z 336)., The (M-H)~ ions of the aminc
and cyano lsomers fragment by RDA,
siderable sterecchemical effects were

Con-
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cbserved in the nitrous acid elimi-
nation and RDA fragamentation modes,

H
Ph
Ph Pt
H
H X
H
exo endo
X = NO>
= Nfiz
=CN
Scheme 1
TABLE=I
Substituent  (M-H)™  m/z 307  wiz 336 (Dienophile-t)”

exo 00,66 65.17 09.3 -
Nt‘)2

endo 15.00 15.00 20.00 -

exo 71.61 - - 04,65
NH,

endo 55.48 - - 26,09

exo 51,04 - - 29,00
CN

endo 44,88 - - 32,64
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A study of the OH™ fon negative
chemical ionization (NCI) spectra of
Cy~ and C_- deuterated nitro isomers,
Cu~ deuterated cyano and deuterated
amino (NDz) compounds has thrown some
light on the sitea of proton abstraction
in these compounda, The spectra of
C5- deuterated exo and endo nitro isomers
showed that the Cs- deuterium is not
abstracted. However, the spectra of
C&- deuterated nitro and cyano compounds
revealed that the loss of both C,~
deuterius and (:3 or C6 proton. In the
anino compound as expected the proton
is abstracted from amino group only.

The further fragmentation of the
(M-H)" sons in the nitro compound is
a preferred HNO, elimination (n/z 307).

R A )

It is difficult to rationallise the eli-
mination of HNO, from the (M-H)” ion
formed by the loas of C‘.- proton unless
there is a prior proton migration,
However, HN02 elixination ¢an operate
after the primary loss of C_ or C6 proton.
The observed stereochemical differences in
the relative abundances of mfz 307 ion in
the gx0 and endo isomers could be
rationalised ir C6- proton is abatracted
in the primary step, In the exc isomer
two ¢ls-eliminations are possible, In
the endo isomer only one ¢ig-elimination
can operate (Schems 2),

The loss of HZO in nitro compounds ia
known under electron lonization conditions
The nitro derivatives under study also
showed loss of H,0 from the {M-H)}" 1on,
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Gas phase reactions induced by OH™ ion

Exclusive loass of HDO was observed in
the spectrum of C,= deuterated com=
pounds while loss of H,0 and HDO were

observed in the apectrum of C.=~ deu-
terated analogues (Table-II).

-H
Ph Pt 22307
Ph NO?2
-H
Ph Ph
Ph
Ph Ph mjz 307
%,
Ph NO2
ex0
Ph Ph ———ppm Ph Ph
Ph NOp Ph
endo Scheme 2
TABLE-II
Position of  (yu)=  (MD)" m/z 307 w2308 n/z 3%  m/z 337
c exo 0.22 - 3,96 66,88 6.16 0.20
4 endo  3.62 5.92 1.60 12.80 18,56 0.50
c exo 0,92 - 28,52 34,04 1.84 9.24
5 ende 8,00 0,64 6.08 16,30 6,40 11,84

A possible mechanism involving tauto- amino derivatives undergo rwA frag=-

merization to aciform and abstraction
of any one of the neighbouring protons
has been proposed on the basis of the
available data (Scheme 3),

Mandelbaum and co-workers'' have
reported stereochemical effects on RDA
induced by chemical fonization in car=
benfum fons. RDA reaction in carba=-
nions were observed by Bowie and co-
'Drkers‘z, The (M-H)" ions of the exo
and endo isomers‘cf the 4-cyano and

mentations to give the (dienophile-H)”
ions (Scheme 4). The deuterium atom
is totally absent in the RDA product
ion from both exg and gndo C, - deu-
terated cyano derivatives even though
both (M-H)~ and (M-D)~ ions were
observed (Tabie III}, Hence, the RDA
reaction takes place only after deu-
terium abstraction or altermatively
after C3- proton loss followed by a
deuterium transfer.
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Ph Ph = Ph -HDQ_ [M—HZDOJ
miz 336
Phph = Ph*Ph HDO: ,z 336

N-OH E"'Hso:]
miz 337
Scheme 3
Ph N
Ph CN Ph N miz 128
Ph Ph =D o ph Ph -RDAL /\
- Ph ND
Ph ND5 Ph ND miz 119
Scheme 4
TABLE-III
Substituent (MeH)~  (MD)~  (Dienophile-D)
BXD 45,56 29,24 10,88
CN
{C4D) gnao 42,00 39.60 10.00
exo - 69,50 4,50
ND
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Gas phase reactions induced by OH™ ion

The apectra of deuterated exo and
gndo amino (ND,) isomers showed only
{(M-D)” ion and (disnophile-Diion
containing only one deuterius,
relative intensities of the RDA
product of #xo and ende isomers are
shown in Table III, This ia the first
example of the {M-H)™ fons undergoing
RDA fragaentation mode which is stereo-
chemically controlled. The formation
of {M-H)" 1on itself depends on many
factors. In the cyano compounds the
abstraction of Ca- proton resuits in
the loss of stersochemical difference
at that position, In the amine compound
the (M<H)™ ion retains the originsl
stereochemical ¢onfiguration,

The electron capture behaviour of
these compounds showed that the M°
ion loses a H-atom preferably from the
CG and to a minor extent from CS'
positions, No evidence was obtained
for any loss of H-atom from Cy-
position, The loss of H20 was not a
significant process from (M-H)" ion,

The loas of I-I!IO2 end RDA fragmentation
sodes operate from the (M<H)" ion and
sinilar stereochemical effects ware
observed as described under OH™ ion
NCI behaviour of these compounds,

The present studies demonatrate
that the site of proton abatraction
depends on many factors which are not
well understood, Factors other than
acidity appear to play a significant
role, The further fragmentation mode
of (M-H)™ ion depends on 1tas structure
and stereocheaistry.
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