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Fifteen o- and B-distonic radical cations derived from *CH,NH; (1) and
‘CH,CH,NH; (2) by introduction of alky! substituents at C or N have been
demonstrated to be stable species. The unimolecular reactions of §-distonic ions
have been studied in detail. 1,2-Migration of NH, or NH,R is a facile reaction, as
is simple cleavage of the C-N bond in N-substituted ions (loss of alkene neutrals).
Fragmentation vig isomerization to amine molecular ions requires the presence
of ’long’ alkyl substituents, since it occurs by a relay mechanism involving
abstraction of y- or &-hydrogen atoms. N-Substituted o-distonic ions undergo
alkyl radical loss by direct C-N bond cleavage. It is difficult to distinguish
b?tween v-distonic ions formed in fragmentation reactions and the correspon-
ding amine molecular ions.

Distor}ic radical cations are formed by isomerization or dissociation of many
organic ions. We have found that the fragmentation of alkoxyalkylamines, eq.
(1), provides convenient access to a wide variety of distonic amine ions.2”

RIR!CHOCH,CH,N(CH,);* » R'R*CO + “CH,CH,NH(CH,); )

C-Alkylated distonic analogs of 2 are stable species. The methyl substituted ions
do not even after collision isomerize to the corresponding amine molecular ions.
However, the ions with two methyl groups at the same carbon atom, 6 and 7,
Interconvert by 1,2-NH, migration and cannot readily be distinguished. The only
Spontaneous unimolecular reaction observed for 3, 4, and 6 @ 7 leads to NH/
lons, while § reacts via isomerization to 2-butylamine.

CH,CHCH,NH; (3) -CH,CH(CH)NH; (4) CH,CH,CHCH,NH; (5)
(CH,),CCH,NH; (6) = "CH,C(CH);NH; (1) — C,H; + NH; @

N'A“fyl, analogs of 1 and 2 are likewise stable species, but isomerization frequ-
ently initiates the fragmentation reactions observed.

‘CH,CHNH(CH,);  “CH,CH,NH;R R =(CH,),CH, (n=0-5), CH(CH,),, C(CH));

C'N_Clea"age. N-Substituted a-distonic amine ions eliminate the N-alkyl group
by simple cleavage of the C-N bond, eq. (3). This reaction gives rise to a dish-
shaped peak in nearly all cases examined. Analogous reactions have been obser-
ved for other o-distonic ions.*

‘CH,NH;CH, » CH,=NH; + CH; 3)
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Simple fission of the C-N bond in N-substituted g-distonic ions leads tce)a:;?(l)r;e
molecular ions by loss of alkene molecules, eq. (4) and (5). The rgvelrg: Rr ; )
addition of amine molecular ions to alkenes, has been examined y .

4
(CH),NH*CH,CH; - (CH,),NH** + C,H, 5
CH,CH,NH; CH,CHR - CH,CH,NH;" + CH,=CHR

1,2-Migration of NH, or NH,R occurs in S-distonic ions,? eq. (6) and (7). The

. ion) b
subsequent fragmentation occurs (after reciprocal hydrogen abstraction) by
a-cleavage:

- + : 6
CH,CH,CHCH,NH} - CH,CH,CH(NH;)CH; ~ —» CH,CH=NH; + CH; (6
CH,CH,NH; CH,CHR ~ *CH,CHRNH; CH,CH, ~ - 7

CH,CHRNHCH,CH;* — CH,CH=NH*CH,CH, + R* (7

Intramolecular hydrogen abstraction in N-substituted g-distonic ions convpr:’;
these to other distonic jons. Direct isomerization to the corresponding ami i
molecular ion does not occur. 1,4-Hydrogen transfer, eq. (8), leads to a'd‘_Stf’;’ns
ions (= alkyl radical loss); 1,5-transfer, eq. (9), leads to isomeric B‘d‘Stomi 1ss)'
(= amine migration and a-cleavage in the rearranged species, or alkeneh %ro:
1,6- and 1,7-transfers, €q. (10), lead to distonic ions in which subsequent hy

. . .o, . - e
gen abstraction from the -NH,- is possible, resulting in formation and a-cleavag
of the corresponding amine molecular ion.

= CH,CH,NH; CHCH,CH,R ®)
CHCHNH;CHCHCHR - CH,CH,NH; CH,CHCH,R )
~  CH,CH,NH;CH,CH,CHR (10)

These results support that man

. . ine
y fragmentation reactions of low-energy amin
molecular jons take place via re

arrangement of distonic iutermediates.. The of:ﬁf;
predominant loss of a 8-alkyl group from primary and secondary amines occ

S AT er
after N-migration in a B-distonic isomer, and C-N cleavage takes place aft
isomerization to an a-distonic ion:

RNHCH(CH,);* + ~ RNH; C(CH,), ~ (CH,),C=NH; + R- (an
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