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1. N. ANUARBEKOVA, ZH. A. RAKHIMBEKOV

A.B. Bekturov Institute of Chemical Sciences, Almaty, Republic of Kazakhstan

MASS SPECTRA OF SOME MONOSUBSTITUTED
1,2-DIAMINOETHANE DERIVATIVES

Abstract. The mass spectra of monosubstituted 1,2-diaminoethane derivatives are
studied and compared. The characteristics of the fragmentation of molecular ions (M) of
1,2-diaminoethane derivatives are shown and discussed. It was established that the direction
of the decomposition reaction of MI depends on the nature of the substituents. It was
revealed that under conditions of electrons ionization (El), the o- cleavage with the
localization of a positive charge on the nitrogen atom is the most important, which leads to
the formation of stable ammonium ions.

Keywords: 1,2-diaminoethane, mass spectra, ammonium ions, molecular ion, electron
ionization.

One of the most promising and rapidly developing areas of organic chemistry
is the search for new surface-active substances (surfactants) based on ethylenedia-
mine, mono- and diethanolamine [1-4].

In this regard, the synthesis of ethylenediamine, mono - and diethanolamine
derivatives and the study of their properties under conditions of electrons ionization
(El) in mass spectrometry are very relevant.

In the present work, a comparative analysis of the mass spectra of some N-
monosubstituted ethylenediamine derivatives (1-10) was carried out in order to
identify the features of the basic regularity of molecular ion (MI) fragmentation in
IE, depending on the nature of the substituents and allowing reliable mass
spectrometric identification. We considered the mass spectra of alkyl, aryl, and
trimethoxysilylpropyl-containing derivatives of 1,2-diaminoethane (1-10).

H
N
HN-T T Ng
110
R H(1);R CH3(2) R C,Hg(3);R C3H, (4 R ™ CH(CHy), (5);
R CH, CH, NH, 6); R CH,CH,NHCH,CH,NH, (7); R~ C¢Hs (8);
R~ CH,CgHs (9); R~ C3HgSi(OCHg); (10);
The amino group has stronger electron-donor properties compared to hydro-
xyl. The positive mesomeric effect of the nitrogen atom is larger, and the negative

inductive effect is smaller than that of the oxygen atom. Therefore, fragmentation
processes initiated by the radical center are more characteristic for amines.
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In the electron-unexcited state, the charge and the unpaired electron are

localized on the nitrogen atom. It should be noted that the intensity of the MI peaks
is very low due to the ease of fragmentation processes.

In the case of the absence of the MI peak in mass spectra, the “nitrogen rule”

(if the compound contains an even number of nitrogen atoms, its molecular weight
is even) [5] allows to accurately set the substances belonging to the class of amines.

The full electrons ionization mass spectra of considered monosubstituted

derivatives of 1,2-diaminoethane (1-10) are given in the table 1.

Table 1 — Mass spectra of monosubstituted alkyl- and arylderivatives of 1,2-diaminoethane

No. Name of compound Mass spectrum, m/z (I relative, %)

1 | 1,2-diaminoethane M*" 60 (7), 59 (6,5), 44 (4), 43 (15), 42 (12,5), 41 (5), 40 (2,5),
31 (3), 30 (100), 29 (3), 28 (19,5), 27 (3).

2 | N-Methylethan-1,2-diamine [ M** 74 (5,5), 45 (5), 44 (100), 43 (6), 42 (11), 41 (3), 30 (19),
29 (2), 28 (10,5), 27 (3), 15 (3,5).

3 | N-Ethylethan-1,2-diamine M** 88 (3), 59 (4,5), 58 (100), 56 (3), 44 (13), 43 (3), 42 (6), 41
(2), 30 (79), 29 (8), 28 (9), 15 (2.5).

4 | N-Propylethane-1,2-diamine | M*" 102 (2,5), 73 (8,5), 72 (100), 70 (2), 58 (3), 56 (4,5), 44
(39,5), 43 (27), 42 (12), 41 (17), 39 (3,5), 30 (83), 28 (13), 27
(7), 18 (2,5).

5 | N-Isopropylethane-1,2 M*" 102 (0,5), 73 (3), 72 (57), 70 (3), 58 (10), 56 (2,5), 44 (24),
diamine 43 (15), 42 (7),41(9), 39 (2,5), 30 (100), 28 (7,5), 27 (5,5), 15 (2).

6 | N-(2-Aminoethyl)ethane- M* 103 (0,3), 74 (4), 73 (64), 57 (2), 56 (10,5), 45 (3, 5), 44 (100),
1,2-diamine 43 (8), 42 (12), 41 (3), 30 (20), 29 (2), 28 (7,5), 27 (2), 18 (3).

7 | N,N-Bis(aminoethyl)ethane- | M** 146 (ab.), 142 (7), 125 (2), 116 (10,5), 112 (2), 100 (2,5),
1,2- diamine 99 (20), 98 (9,5), 97 (8), 87 (4), 86 (3), 85 (6), 84 (2), 83 (2),

74 (3) , 73 (41), 71 (3), 70 (13), 69 (2), 68 (2), 61 (6), 58 (9),
57 (6), 56 (27), 55 (3) , 54 (2), 45 (4), 44 (100), 43 (9), 42 (16,5),
41 (4), 30 (26,5), 29 (5.5), 28 (12), 27 (3), 18 (3).

8 | N-Phenylethane-1,2-diamine | M** 136 (15), 107 (20), 106 (100), 104 (4), 79 (14,5), 78 (6),
77 (26), 65 (3), 52 (3), 51 (13,5), 50 (4), 42 (2), 39 (4,5), 30
(20), 28 (7), 27 (2,5).

9 | N-Benzylethan-1,2-diamine | M*" 150 (1), 121 (5), 120 (44), 118 (2,5), 106 (6), 29 (9), 91
(100), 89 (2), 77 (2), 65 (8,5), 63 (2), 51 (2,5), 44 (3), 42 (2),
39 (3), 30 (11,5), 28 (3,5).

10 | N-[3- M* 222 (ab.), 193 (4), 192 (27,5), 162 (5), 161 (12,5 ), 160
(Trimethoxysilyl)propyl]eth | (100), 159 (2), 148 (3), 132 (2), 131 (4,5), 130 (30,5), 121
ane-1,2-diamine (15.5), 118 (3), 91 (15), 90 (2), 73 (8), 61 (5), 59 (6.5), 44 (19),

43 (5,5), 42 (3), 41 (3), 32 (20 ), 31 (28,5), 30 (11), 29 (13), 28
(6), 18 (3), 15 (6).
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The stability of MI (Wwmi) to EI, as well as the intensity of the main charac-
teristic fragment ions (F1-Fs) from the total ion current and the retention index (iy)
are given in the table 2.

Table 2 — Stability of molecular ions (Wwmi) and characteristic fragment ions (F1-Fs)
from the total ion current during electrons ionization (EI)
of some monosubstituted alkyl- and arylderivatives of 1,2-diaminoethane (1-10)

Ne | Wmi m/z (F1-Fs) Retention
comp index
RI (iu),
F1 F2 F3 Fa Fs [7,8]
1 3,7 [M-H]* [M-NHz]* [M-NH4]* | CH2=N*H2 H2CN 600+
59(3,4) 43(7,9) 42(6,5) 30(52,6) 28(10,5) 612
2 3,0 CH3N*H= [[M-NHz=]*| [C2HsN]* | CH2=N*H: H2CN 761
44(55,5) 43(3,0) 42(6,1) 30(10,2) 28(5,8)
3 1,2 CoHsN*H= CoHeN* CoHaN* CH>=N*H> H2CN* 860
58(39,2) 44(5,0) 42(2,3) 30(30,9) 28(3,4)
4 0,7 CsH7N*H= CoHeN* CoHsN* CH2>=N*H> H2CN* 960
72(29,8) 44(11,8) 43(8,0) 30(24,7) 28(3,8)
5 0,2 i-C3H7N*H= C3HsN* CoHeN* CoHsN* CH2=N*H2 896
72(21,9) 58(3,8) 44(9,2) 43(5,7) 30(38,4)
6 0,1 C3HsN2* C3HsN* C2HsN* C2HsN* CH2=N*H2 1025+
73(25,6) 56(4,2) 44(40) 42(4,8) 30(8) 1028
7 - [M-4H]* *CsHuaNs* | "CsHuN2* "CsHeN* | "CH2=N*H2| 1501
142(1,8) 116(2,7) 99(5,1) 56(6,9) 30(6,8)

NH2CH2CH2 | *C2HsN*
N*H=C"H2 44(25,6)

73(10,5)
8 6,0 CeHsN*H= CeH7* CeHs]* CsHs]* CH2=N*H2 | 1329+
CHa 79(5,4) 77(9,6) 51(5) 30(7,4) | 1335
106(37)
9 1,4 [CsHsCH2N"H| CsHsCH= C7H7]* CsHs]* CH2=N*H2 1434
—CH» N*Hz 91(454) | 65(3,8) 30(5)
12020) | 106(2,7)
10 - |[M-CH2NH]* M- -O-SiH= | Si(OCH3)]* | -O-SiH=0- | 1396
192(64) | CH:NHo]* | CHoCHaNH= | 1213.7) | 91(35)
CHsOH CH2

160(23,8) | 130(7.1)

*F1-116, F'1-99, F2 - 73, F3 - 56, F3— 44, F5s— 30 (7).
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Diamines under El are fragmented by the same rule as monoamines [6-8]. In
mass spectra of monoamines MI peaks are usually little intense or completely
absent.

The main process of fragmentation carries out in the case of 1,2-ethylenedi-
amine (1): the o — cleavage of C — C bond with formation of the ammonium ion
CH>=N*"H; at m/z 30 (lielaive=100%, Table 1) and with localization of the radical
ion center on the nitrogen atom, providing high characteristic mass spectra. The
analogous maximum peak in the mass spectra of N-methylethan-1,2-diamine (2) is
due to the o — cleavage of C — C bond leading to the ammonium ion HsC-NH*=CH
at m/z 44 (lrelaive = 100%). The mass spectrum of N-ethylethan-1,2-diamine (3)
contains two very intense peaks at m/z 30 and 58. The a- cleavage of the C - C
bond between nitrogen atoms is the main process of fragmentation and at the same
time the charge can be localized on the right (F1) and left part (F.) of the molecule:

H + H,C '
2 -
HZN/\/N\/ \H'F/\ + H2N CH2 (¢2)
. ® _
M* 88 mzTsg MZ730

Moreover, the first fragmentary ion F at m/z 58 is more stable due to the induc-
tive influence of the ethyl radical. In terms of mass spectrometry, N-propylethane-
1,2-diamine (4) is similar to N-ethylethane-1,2-diamine (3). The dissociation of the
C1 — C, bond leads to two characteristic fragmentary ammonium ions CHs-CH»-
CH-N*H=CH_ (m/z 72) and CH,= N*H_ (m/z 30).

Comparison of the mass spectra of the isomers of N-propyl-, N-isopropy-
lethane-1,2-diamines (4,5) shows a significant difference in the relative intensity of
the main fragments and this fact can be used for mass spectrometric identification
of the corresponding isomeric pairs.

During the decomposition reaction of Ml of N- (2-aminoethyl) ethane-1,2-
diamine (6), the main direction of MI fragmentation is the sequential elimination
of the radicals CH,NH, (F1, m/z 73) and NH=CH: (F2, m/z 44 ). It should be noted
that in the mass spectra of the amine (6), the peak MI (M* 103) becomes less
noticeable (lreiaive = 0,3%). Substitution of the 2-aminoethyl group (CH2CH>NH2>)
in the N- (2-aminoethyl)ethane-1,2-diamine molecule (6) with the
CH2CH>NHCH>CH:NH: group, as expected, radically changes the fragmentation
of MI. With increasing the molecular weight and the number of amino groups in
diamines, the peak of MI is not observed, that makes it difficult to establish their
composition. However, the mass spectra of N, N-Bis(aminoethyl)ethane-1,2-
diamine (7) presents characteristic fragment ions with high intensity at m/z 99, 73,
44, which allow to determine molecular weight of the diamine (7) , as well as the
direction of MI fragmentation.

The introduction of the phenyl group to the nitrogen atom increases the
intensity of the M1 peak (8, M*136, Table 1.2) and facilitates the a-cleavage of the
C - C bond between the nitrogen atoms. Such a process leads to a very stable
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characteristic fragment ion F; at m/z 106 with elimination of CH>NH; from MI
(Scheme 1).

In the mass spectrum of amine (9) gives a low intense MI peak at m/z 150 (9)
and two more intense characteristic peaks at m/z 120 and 91 for the [M-CH>NH>]"
and CsHsC*H; ions, respectively.

Introduction of 3-(trimethoxysilyl)propyl into the ethylendiamine molecule
(1) gives a definite effect on nature of the MI fragmentation (10).

The MI peak is absent in mass-spectrum of the compound (10). However, the
spectrum gives significant peaks at m/z 192, 130, 121, and 91, as well as a
maximum peak at m/z 160 belonging to characteristic ammonium: [(H3CO)sSi-
(CH2)sN*H=CH,] (m/z 192), [(H3CO).Si=CH-CH,-CH>-N*H=CH] (m/z 160),
[HsCO-SiH=CHCH,CH2-N*H=CH;] (m/z 130) and oxonium ions:
[(H3CO),Si=0*-CHs] (m/z 21), H3C-SiH=0"-CHs (m/z 91), which confirm the
structure, composition and molecular weight of the compound (10). It should be
noted that the positive charge remains on the nitrogen and oxygen atoms in the
following sequential processes: M* 222 — m/z 192 — m/z 160 — m/z 130 and
M* 222 - m/z 121 — m/z 91.

1,2-Diaminoethane (1). The mass spectrum gives the Ml peak (M* *60) with
an intensity of 6.8% (Table 1) and with the stability Wwm = 3.7 to EI (Table 2). The
spectrum presents a highest peak F, [M-CH>NH]"at m/z 30 ion (Scheme 1), arising
from the a-cleavage of the C — C bond. In addition, the mass spectra of compound
(1) gives following significantly intense peaks of ammonium ions: NH>-CHj-
CH=N'H; (m/z 59), H,C=CH-N*H3 (m/z 44), H,C=C=N*H; (m/z 42), HN*=CH
(m/z 28) and of cation-radical of etenamine [CH>=CH-NH]" at m/z 43 (Scheme 1).

N-Methylethane-1,2-diamine (2). The mass spectrum of the amine (2)
presents a Ml peak (M* "74) at m/z 74 with intensity of 5.4% and stability to IE
Wi = 3.0%. The spectrum gives also the maximum peak at m/z 44, arising from
the formation of the ammonium cation (H3C-N*H=CH>) during elimination of the
CH2NH- group from MI (2) due to a-cleavage. There are with a resonantly stabi-
lized peak of ammonium ion F;at m/z 44, also a noticeable intense peak of the
ammonium ion F, (H,C=N"H) at m/z 30 (Scheme 1).

N-Ethylethanediamine-1,2 (3). Mass spectrum of diamine (3) is similar to
spectrum of the homolog (2), differ only in the intensity of MI, and fragment ions
(F1, F2). MI peak (M* "88) has very low intensity (lon = 0.3%, Wwi=1.2; Tablel,2).
In contrast to analogue (2), the ammonium characteristic ion F4 (m/z 30) is formed
by an almost equally high probability with F1 ion at m/z 58 (Scheme 1). This is due
to the formation of ammonium ion CH>=N*H> (m/z 30) from two ions: from Ml,
arising from a-cleavage and from the F1 ion (m/z 58) due to the elimination of the
ethyl radical at the nitrogen atom with migration of H- atom to nitrogen and the
emission of ethene.

N-Propylethanediamine-1,2 (4). Unstable Ml (M*"102) by the decompose-
tion reaction leads to three ammonium ions F1 (m/z 72), F, (m/z 44) and Fs (m/z 30).
The peaks of the arising ions (F1-F5) are most intense (Table 1). The maximum
peak among them is like the homologues 2,3 corresponds to the ammonium ion F;
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at m/z 72 (CHsCH2CH2N"H>=CHy), arising a-cleavage of the C-C bond between
the nitrogen atoms. The processes in F; ions with the migration of the H-atom to
nitrogen and the emissions of alkenes leads to the F, and Fs ions (Scheme 1).

+

H
N/
HN-T S Ng
M*" 60(1) ] )
74(2) MHF M NH [M'NH,j" [M NHg)"
88(3) m/z 59(1) m/z 42(1) M/z 43(2) M/z 43(1y
102(4'5) Fy Fl F2 ':2¢
C§H4N]+ CoHsNT”
miz4z23 e A3AE)
Fs Fs'Fy

L

+= _ - — —
AN=CH, CHRH=CH,  CH,CHNHTCH,  CH,CH,CHRHZCH, (CH),CHNH=CH,
m/z 30 15 mzaa ) m/z 58 @) m/z 72 (4 m/z 72 (5
Fy Fs

lT ?l 1

—+ +
HCRIH ~ CHZCH™NH, CyHgN
m/z 28 (14 m/Z 44 (3 5
Fy' Fs

Fs

Scheme 1 — The mechanism of MI fragmentation
of N-methyl-, ethyl-, propyl-, isopropylethanediamines (2-5) and 1,2-ethanediamine

N-Isopropylethanediamine-1,2 (5). The a-cleavage with the formation of
ammonium ions (H3C).CH-N"H=CH: at m/z 72 and CH,=N"H> at m/z 30 desta-
bilizes the MI of N-isopropylethanediamine (5), the peak of which is barely
noticeable in MS (Table 1, 2). The Ml isomers 4 and 5 are similar by the nature of
the decomposition reaction (Scheme 1). However, comparing their mass spectrums
shows that the intensity of the characteristic fragment ions F1, F3 and Fs at m/z 74,
44 and 30, respectively, is very different (Table 1,2).

N- (2-Aminoethyl)ethanediamine-1,2 (6). The introduction of ethylamine
groups to the molecule of ethanediamine greatly reduces the intensity of the Ml
peak and its fragmentation leads to the formation of stable ammonium ions F;
(HzN-CHz-CHz-N+HZCHz) at m/z 73 and Fs (HsC-N+H:CH2) at m/z 44. The
formation of these ions is due to the occurrence of two main fragmentation
processes, ensuring a high characteristic nature of mass spectrum: the elimination
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of the CH2NH> at the a-C-atom between nitrogen atoms; the regrouping process in
F1 ions with the migration of the H-atom and the emission of the CH,NH (Scheme
2). Mass spectrum of diamine (6) presents significant peaks at m/z: 86, 56, 30 and
28 (Table 1), due to the ions [M-NHs]™, [M-NH3-CH.NH2]", H.N*= CH: and
H2N*C, respectively.

e
M 106(6)

R

+ = +_ _ + _ — .
HoN"CH,  H N"CHZCH,  H,NCH,CH,NH=CH, [HZNCHZCHZNHCH_CH2+

H +
[HZN/\/N\/\NH%

mz 0E N mzaae ) m/z 73 (6' 7) m/z 86 (6
5 F3' F3<— Fl, F2
A CH=NHCH=CH,
m/z56 (6' 7)
.
CoH4N] Fy' Fy
M/z 42(6) ¢
F4 =% T =
CH,~NHCH,CH,NHCH=CH,
m/z 99 (7)
T )
» NH,CH,CH,NHCH,CH,NH=CH,
M/z 116(7)
D
N NHy
2 - +°
H2N/\/ \/\N/\/ o [M 4H]
e H m/z 142 7y
M" 146 (7)

Fy

Scheme 2 — The mechanism of MI fragmentation
of N-(2-aminoethyl)ethanediamine-1,2 (6) and N1, N>-Bis (aminoethyl)ethanediamine-1,2 (7)

N-(2-Ethylethanediamino)ethanediamine (7). A somewhat unexpected
fragmentation is observed in the case of N-(2-ethylethanediamino)ethanediamine
(7). Its mass spectrum practically does not contain a MI peak (M*'146). However,
there are peaks of characteristic fragment peaks: [M-CH>NHz]* (m/z 116), [M-
CHzNHz-NH3]+ (m/z 99), [HzN-CHzCH2N+HZCH2] (m/z 73) and [HzN-CHz-CH3]+
—H;N<| (m/z 44), confirming the structure and molecular weight of the
ethanediamine derivative (7) (Table 1.2, Scheme 2). The formation of a significant
F1 ion (m/z 116) is related to the main process of MI (7) fragmentation — the
elimination of CH,NH>, similarly to diaminoethane derivatives (1-6). This F ion
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emits NH, molecules by the formation of the F> ion ([CH>=N*"H-CH>CH,NH-
CH=CH:]) at m/z 99 with an intensity of peak -20% (Table 1.2). An intense peak
at m/z 73 (lrelaiive= 41%) corresponds to the F3 ion by splitting of the molecule (7).
In the mass spectrum a maximum peak of the ammonium ion Fas (lrelative = 100%),
the formation of which probably carries out from MI (7) from the primary,
secondary ammonium ions (F1-F3). It should be noted that the noticeable MI peak
ion at m/z 142 is due to the emission of two H, molecules from M1 (7).

N-Phenylethanediamine-1,2 (8). The introduction of phenyl group into the
ethanediamine molecule (1) increases the stability of Ml (8) to EI (Table 1.2) and
its intensity in mass spectrum reaches lreiaive= 15% (Table 1). The most maximum
peak of ammonium ion CsHs-N"H=CH: (F1) at m/z 106 is formed as a result of a-
cleavage of C-C bond, and also significant ammonium ion CH>=N"H: (Fs) at m/z
30, due to charge localization on the N atom of the unsubstituted part of
ethanediamine (Scheme 3). The fragment F1 ion loses HCN molecule as a result of
the secondary regrouping process (F2, with m/z 79). The mass spectrum (8) presents
an intense peak of the phenyl cation (F3) at m/z 77, as well as significant peaks of
“aromatic series” ions [CsHs]*, [C4Hs]* and [CsHs]* at m/z 65, 51, 39 that indicates
the presence of a phenyl substitution in the molecule. The mechanism of formation
of characteristic ions is presented in Scheme 3.

. —NH,
H +
N—R
HoN /\/
M* 136 ®) s
150 (9) / T:OG (Qf

H2N:CH2 § l NH_CHz NH™CH,
myz 30 89 @
Fg
myz77 ®)

myz 79 (8)

3 myz 120 (9)

m;Z2 106 (8

[CaHa

Mz 51 (8)
F4

C”H2

@*O o
<_
my 91 (9) m/z g5 ©

4

Scheme 3 — The mechanism of MI fragmentation
of N-Phenylethanediamine-1,2 (8) and N-Benzylethanediamine-1,2 (9)
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N-Benzylethanediamine (9). As in the case of N-phenylethanediamine (8),
the main directions of fragmentation of N-benzylethanediamine-1,2 (9) are initiated
by unpaired electrons of the nitrogen atom. All the most intense peaks in mass
spectrum of compound (9) are due to ions formed as a result of primary a-cleavage
or secondary regrouping, because the nitrogen atom has a high tendency to retain
charge. However, the replacement of the phenyl radical in the molecule of N-
phenylethanediamine (8) with a benzyl destabilizes the stability of MI to EIl and
significantly changes the picture of mass spectrum of diamine (9). For this
compound (9), the benzyl cleavage becomes the dominant fragmentation process
with the formation of a resonantly stabilized benzyl or tropyl cation by the next
mechanism:

4+

NH
HZC—H/\/ 2

M*"150 T~

o

.
myz 120 +©:CH2: O > @:CHZ
+

Thus, the main fragmentation process of unstable MI (M* "150) is associated
with the successive elimination of CH.NH> (F1, with m/z 120) and NH=CH: (Fs,
with m/z 91) radicals with the formation of a resonantly stabilized tropyl cation
(Table 1.2, Scheme 3).

N-[3-(Trimethoxysilyl)propyl]ethanediamine-1,2 (10). There is no MI peak
(M* "222) in mass spectrum of the compound (10) (Table 1,2). However, mass
spectrum gives an intense peak of the characteristic ammonium ions F; at m/z 192,
arising from a-cleavage of the C — C bond between nitrogen atoms (cleavage of the
CH,NHj; radical). The mass spectrum presents a more intense peak of the stable
ammonium ion F, at m/z 160, which confirm structure and molecular weight of the
compound (10). Scheme 4 shows the main directions of MI fragmentation (120)
and the basic processes characteristic of the decomposition reaction of the molecule
of diamine (10). In MS the most intense peaks of characteristic ions F1 (m/z 192),
F2 (m/z 160) and Fs (m/z 130) are observed, which are connected by successive
processes of elimination of particles: CH,NH2, CH;OH and CH20 from M1 (10). It
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is shown that the CH>NH> radical is ejected in the same way as ethanediamines
(1-9), then the CHsOH molecule (F2) are eliminated from this Fy ion, then the most
stable ammonium ion F, emits a molecule of CH2O due to the regrouping and mig-
ration of the H atom with the formation of the third ammonium ion Fs (Scheme 4).

HzN\/\H/\/\

. Si(OCH
M* 222 (10)

!

y C/N/\/\ "0 si(oCk
2 —H Sl(OCH3)3 myz
mz 102 (Fy 12121 (F,
l 0 Si"0"
NN mjz o1 (F
CH=" “NsiocHs), ("s)

M/Z 160 (F,)

|

+
HZCéN/\/\SiH 0

Mz 130 (F;)

Scheme 4 — The mechanism of Ml fragmentation
of N- [3- (trimethoxysilyl)propyl]ethanediamine-1,2 (10)

The MS of diamine (10) presents the significant peaks at m/z 121, 91, 44, 32,
31, corresponding to oxonium ions F4 (m/z 121), Fs (m/z 91) and ammonium ion
Fs CHsN*H=CH> (m/z 44) and [HsC-OH]* (m/z 32) ions, [H.C=0"H] (m/z 31).

Thus, the cleavage of the radical CH,NH,C is characterized with the formation
of a stable ammonium ion for the considered monosubstituted derivatives of
1,2-diaminoethan. The stability of Ml to El is very low, with the exception of
N-phenylethanediamine-1,2. The main processes of MI fragmentation are associa-
ted with the formation of stable characteristic ammonium ions, which allow them
to successfully carry out mass spectrometric interpretation.
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Pe3tome
Kymaeanues C.IK., Myxanosa M.C., Onyapbekosa HU.H., Paxumbexos K. A.

1,2-TIMAMHHATAHHIH KEUBIP BIPOPBIHBACKAH
TYBIHABIUTAPBIHBIH MACC-CIIEKTPJIEPI

OraHauaMUHHIH OH OipOopbhIHOACKAaH TYBIHABUIAPBIHBIH Macc-CIEKTpJepl KapacThl-
PBUIBIN, ONAPABIH CaJBICTBIPMAIbBI CapanTaMachl KypriziareH. OmapiaslH MOJIEKYJIaIbIK
HMOHJAPBIHBIH ()parMeHTaINs epPeKIIeTiKTepl CHIaTTalFaH JKOHe KepceTinreH. Moeky-
JaNBIK MOHIAPABIH BIIBIPAY PEAKIMACHIHBIH OarbIThl OpbIHOAcapiapiAblH TaOWUFaTHIHA
TOYETAIIri aHBIKTAJFaH. DJIEKTPOHMEH HOHU3AIsUIay >Kargaina eH MaHBI3IBl OOJIBIT
a-Oeminiyi xoHe oH 3apsa N aTOMBIHIA MIOFBIPIIAHATHIHEL )KOHE OCHI IIPOLIECTEP dCEPiHAe
TYpaKThl aMMOHHWI HOHAAPBIHBIH Taii1a 00JaThIHBI aHBIKTAJIFAH JKOHE KOPCETIIIeH.

Tyiiin ce3ep: 1,2-1maMuHO3TaH, Macc-CreKTp, aMMOHUI HOHIAP, MOJICKYJIAJIbIK HOH,
DJIEKTPOHAAPMEH HOHU3ALUAIIAY.

Pesome
Kymaeanues CIK., Myxanosa M.C., Anyapbexosa U.H., Paxumberkos JK.A.

MACC-CIIEKTPBI HEKOTOPbBIX MOHO3AMEIIEHHBIX
[MPOU3BOJAHBIX 1,2-TMAMWHOSTAHA

PaccMoTpeHbl Macc-CreKTpbl MOHO3aMEICHHBIX MPOU3BOAHBIX 1,2-THaMHHOITaHA U
MIPOBE/ICH MX CPaBHUTENBHBIN aHanmm3. [lokasaHel u 00CyKAEHBI 0COOEHHOCTH (pparMeH-
TallMM MOJIEKYJIIPHBIX MOHOB NMPOM3BOJHBIX 1,2-nnamMuHOATaHa. YCTaHOBJIEHO, YTO Ha-
IpaBJICHUE PEaKIMK paciia/ia MOJEKYJSIPHBIX HOHOB 3aBHCUT OT IPUPOJIBI 3aMECTHTEIIEH.
BbIsBI€HO, YTO B YCJOBHAX MOHHU3ALMHU JJIEKTPOHAMHM HauOoJjiee Ba)KHBIM SIBISCTCS
0-pPa3pbIB € JIOKAIU3AIHEH MOJI0KUTENBHOTO 3apsiia Ha aTOME a30Ta, KOTOPBIN MPUBOJIUT K
00pa30BaHUIO0 YCTONYMBBIX aMMOHHUEBBIX HOHOB.

KiroueBble cnoBa: 1,2-tnaMHHO3TaH, MacC-CIIEKTpP, HOHBI aMMOHHS, MOJICKY JISIPHBIH
HOH, JJICKTPOHHAA NOHU3AIUA.
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