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Electron impact fragmentation of 18 compounds from the series of 9-sila- 
9,lO-dihydro-3-azaanthracene has been studied_ The formation of [M -$%H] + 
ions where R is a substituent at the silicon atom is the main fragmentation 
route for sila&hydroazaanthracenes. C( 10)-0x0 derivatives lead to [M - R’] * 
(maximum intensity ion) and [N - R’ - RH] ions. These regularities may be 
used for the identification and structural verification of the above compounds_ 

A specific feature of the mass spectra of siladihydroazaanthracenes is the 
randomisation of the hydrogen atoms at the C(10) position with the hydrogen 
atoms of the pyridine and benzene rings of the siladihydroazaanthracene ring. 

Introduction 

Dissociation of dihydrosilaanthracenes under electron impact has been 
studied in many papers [l-71. A specific feature of these compounds is the 
appearance of the 9-methyl-9-silaanthrzcene cation during the dissociation of 

9chIoro-9-methyl-9,1O-dihydro-9-silaanthracene. But all attempts to synthesise 
of the corresponding neutral 9-methyl-9-siiaanthracene, which could show 
aromatic properties, were unsuccessful. 

The mentation of a large number of siiadihydroanthracenes with various 
substituents at the silicon atom and at C(10) (Br, Cl, Ii, COOCl&, etc.) has 
been studied [3,6]. AU the above compounds contain a hydrogen atom at the 
C(10) position, which in fact determines the fragmentation route, the forma- 
tion of the corresponding silaanthracene cation. The i2agmentation of com- 
pounds without a hydrogen atom at the C(10) position h& not been studid. 
Earlier we performed the synthesis of the new organosilicon system 9-&a-9,10- 
dihydro-3-azaanthracene [ 8,9]. Several derivatives of siladihydroazaantbracene 
at the C(l0) position, including ketones (V, VI), anthrols (VII-XIV) and 
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oximes (XV-XVIII) have been obtained, Here we report some of the specific 
features of the dissociative ionisation of these compounds. 

Siladihydroazaanthracenes and their derivatives were synthesized as shown in 
Scheme 1 [ 8,9]. Deuterated compounds (II, IV) of siladihydroazaanthracenes I 
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and III were obtained on beating 0.05 N solutions of the siladihydroazaanthra- 
cenes in the presence of sodium methylate in a sealed tube for 10 h [ 10 J _ NMR 
data showed that deuteration took place quantitatively. Mass spectra of the 
deutero analogues of oxy compounds and oximes (VIII, X, XII, XIV, XVI, 
XVIII) were obtained by deuterium exchange of these comgouuds with 
methanol4 in the vapour phase, directly in the ionisation chamber. 

Mass spectra * were measured on a standard MKh-1303 instrument, the 
direct inlet of samples into the ion source being used. The ionising voltage was 
70 V and temperatures were as follows: 30°C (I, VII, VII:, XII), 40°C (IV, V, 
X); 60°C (II, III, IX, XIV, XV); 80°C (XI, XVII, XVIIi); 100°C (VI); 120°C 
(XIII, XVI). 

Results and discussion 

Mass spectra of all the compounds I-XVIII show the molecular ion peak, its 
intensity depending on the nature of the functional groups at the C(10) posi- 
tion. The highest molecular ion stabilities Wm (0.15-0.30) are observed for 
compounds V, VI, XV-XVIII, containing C=O or C=N groups at the C(10) 
position. Replacement of a methyl substituent in compounds VIII and XV by a 

* See Table 1. 
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TABLE1 

I: 

II: 

ti: 

Ix? 

V: 

VI: 

M: 

VIII: 

Ix: 

x: 

XI-. 

XII: 

XIII: 

xrcr: 

xv: 

XVI: 

287(2-l). 286(2.9).273(14.2).272(50).245(2.8). 243(2.5).218(2.1).217(2.5).211(8.3). 
210(25.8).209(100).194~3.3). 193(2.5).182<1.8~.181(1.8).180(1.8~.167<5.8).141(2.1). 

105(6.7)_ 

289(1.7). 288(2.9).287(0.8).286(0.4).275(11.1~.274~34.6~.273<12.3~.272<4.1~.2~7~2.5~. 
246(4_1).245<3.3).244(4.9). 243<3.7~,219(3.3).218(4.1~.217(6.6~.212<5.3).211<27.9). 
210(100~.209(8.2~.196(6.9~.195(9.1).194(4.9).193(3.3).182(6.9). 181(7.1). 18OG.7). 
169<12.3).168(14).167(9.1).141(9.8~.105(21.4). 

180(6.4).149<5.7~.105(7.4). -- -- - -- - -. - -. _ _. 

318<1.6), 317(2).316(0.7~.305(11.3).304(30.6~.303(1O0).302(43.3~.301(4.6~.2SO(2.7~. 
287(6.6).286(16.6).285(30.6).284(43.3),'274<6.6), 243<6.6),242(16).241(18.7). 240<10.6). 
225(15.3).224<15.3).222<19~.197<9~.180(8.7~.105(8.7)_ 

379<11~.378<4~.365<10).864<32~.362~4~.361<4.6~.348<3.3~.346<6.6~.316<2~.304<8~. 
303<29).302<100~.301(17).286<20).285(15.3).284<30.6~.283(11~.269<4.6~.258(4.6). 
243<6).242<14). 241<10.7~.224(6).196(4.6~.182(4.7~.181(4~.105(10.6~. 
380(7.5).379(13~.378(4.7~.365(15.3).364(34).363(15.3).362<7).361(6).349(17.6).348(4.7), 
347(7).305(9.5),304(37.6). 303<88.2).302<100~.301~30.5~.287<33~.286<73~,285(47). 

284(37~6~.274(31.7~.272(54.1).270<13).259(29.4).258(16.4).243(11.7).242(23.5).241(27~, 
240~23~.225(9.4~.224(11.7~.181(17.6~.105(20~. 

393(1.8).392(1.2~.380(13~.373(47.8).378(100).365(3.1).364~3.1).363(1.3).362(1.8). 
361(3.1),360~7.7).317(6.8).316(17.4).302(2.8).301(5.9).300(13~.299(6~.298~8.7~.286(2~. 
285(2.2),273<1.3).272<3.4~.256<6.5~.238<4.4~.189<3.1~.181<2.8~.180~2.5~,150<2.4~. 
105(3.4). 

394<1.4~.393<1.8~.381<8.3~.380<31.3~.379<100~.378<78~.365<4_1~.364<3~.363<1_8~.362~33.2). 
361<5.5). 360~11).318(5).317(17).316(13.8).302(5).301(12.4).300(13),299(5.5).298(12). 
287(6). 286<8.3).285<13.4~.273~2.7).272(5>.257<5~ 256<8.7).239<3.7). 189<4).181<5). 
X50(3.2). 105(6.51 

455(13).4~(1.8~.440<0.7~.439<1~.438<2.3~.437(2.3~.380(8.7).379(33.3~.378(100). 
377(7-S). 363(1.5).362(2.7).361<7.5).360<9).359(4.8~.349(0.7).301(5~.300~10~.285~2). 
272<2.5).256(5.3),181(2).180(1.7).105<2.5). 

456(17.5). 455(12.9). 439(2).438<4.3).437<4.3~.381(9.7),380<30~.379<81.7~, 378<100). 
377<17.2). 363(3.2).362(5.4~.361(13~.360(21.5).359<9.7).350(3.2~.349(1~.302(3.2~. 
301(11.8).300(16).287(3.2~.286~3.2~.285(5.4~.272~3.2).257(3.2~.256(4.3).181(3.2). 
105t8.6). 

3i6(100).315(47~.302(17.8~.301(64.3).300(38.6).299(17). 286(14.3).285(46.4). 284(X-4.3). 

283(42.8).270(2.8).257(10~.256(23.5~.239(3.5),238(5).223(15.7).207(10.5~.2O6(7~. 
198(11).197(4.3), 196(5~.181(3.5~.180(5~.167(3.5~.165(3.5~.154<3.5~.137<7~.115(2.8~, 
105(7). 

~317(70.9~.316(935.~.315(50).302<58~.301(100).300<87~. 299(32).287(29).286~80.6). 
285(96.7). 284(32~.283(35).271<38.7~.270(50~.257~19.3~.256(50).240<64~.224(19.3). 
223(32), 208(19.3),207(32~.206(16~.198(50~.197(38.7~.196(25.8~.181<32~,180(25.8~. 
167<25.8~.165(19.3~,154(19):153(16).137(19~.115<19).105(50). 



170 

TABLEl(continued) 

XVII: 392(100).391(68); 327(27.3).376(50).375(25.5).374(7.5).363(3.8).362(4.7)i361(5.6). 
350(1-S). 349(2.8).316(4.7~.315(9.4).314(6.6).300(9.4).299(16.9).297(12.3~. 279<7.5). 
272(7.5).270(11.3),257(7.5).256(4.7).243(2.8).241(2).206(9.4),181(4.7).149(3.8). 
129(2.8).111(6.6).105(5.7). 

XVIII: 393<69).392(100).391(57),378(4.3).377(8.5).376(8.5).375(11.4).364(2.8).363(4.8). 

362(2.8).35o(1.4).316(8.6).316(7.1).314(5.7).3O1(5.7).3OO(7).299(5.7).297(1O),~ 
279(4.3).2~2(7);271(7).270(11.4).257(8.6).256(5.7).243(5.7).241(4.3). ZZl(8.6). 
206(8.6).181(11.4).149(28).129(10).111(20).105(21). 

. 
oMassofioosaregivenin m/e.theirintensityisshownin(~)relativetothe maximum intensity peak 

phenyl substituent as the silicon atom (XI, XVII), leads to a slight increase in 
W,, 0.005 (VII), 0.007 (XI), 0.25 (XV), 0.28 (XVII), respectively, Dihydrosila- 
azaanthracenes I-IV and dihydrosilaazaanthrols VII-XIV show the lowest 
value for their molecular ion stability W, (0.005-0.009). 

9-Siia-9,l OiIihydro-3-azaanthracenes (I-IV) 

The dominating fragmentation route of compound8 I-IV, as in the case of 
dihydrosilaanthracenes [6], is the abstraction of a benzene molecule with the 
formation of a [lw -C&&I+ rearrangement ions (Scheme 2. Path A). Mass spec- 
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tra of deuterated compounds II and IV show a shift of one mass unit tow&s 
higher masses for [M - C&Is]+ ion. This is in accordance with the migration of 
an hydrogen atom from the C(10) position to the phenyl tidical leading to the 
formation of the ion [M - C&]‘. Absence of the fragment ]M - C&lb]+ in 
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SCHEME 5 
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Replacement of a CHB group by a C&I, group at the silicon atom in oximes 
XV-XVIII, lowers the intensity (3-5 times) of peak ions [M - RI”, [M - H]’ 
and [M- R - H*O]‘, where R is a substituent attached to the silicon atom. 
This distinguishes the mass spectral behaviour of oximes from their 0x0 deriva- 
tives V and VI. In addition, the mass spectra of compounds XV show fragment 
[M - OCH3]+ m/e 235, undergoing a shift of one mass unit towards a higher 
mass in the mass spectrum of the deuterated compound XVI. Its formation 
may be associated with the rearrangement of the molecular ion XV, similar to 
the Beckmann rearrangement for oximes [ 121. Rearrangement ion m/e 299, 
corresponding to the loss of the OCJ& species in the mass spectrum of com- 
pound XVII, has low intensity. 
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