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~mmary :-_- 
The mass spectra of some germacyclopentenes with different substituents on 

Ge have been examined, and information has been obtained on fragmentation 
processes leading to the expulsion of neutral molecules and to hydrogen or 
phenyl m@ation. 

Les spectres de masse de quelques noitveaux germacyclopentkws differem- 
ments substitk sur le germanium ont et6 Qtudiks. L’expulsion de fragments 
-tels que HR (R = substituant greffe’ sur le germani&) ou XGe (X = halogkne) est 
mise en kvidence et disdutCe, de m8me qtie les migrations d’hydrog’ene ou dti 
groupement ph6nyle. 

Introduction 

Une 6tude ant&ieure ayant tiontre l’int&t de l’&ude des spectres de masse 
des germacyclopentkes, nous avons 6th tent&s d’approfondir cette question:. 
Nous ne nous occuperons pas ici’des mkanismes classiques mis en jeu loe.dti ., 

bonibardbmeut i5leckoniqtie $e &es.dompos&, mais de mdcanismes &.s discrets 
_ faisant iniervenir de; expul&ons de fr@ments neutres et des migrations. Ceyn-_ 

&nt nma.s rapellerons tout d’abord ces mkanism~s classiques [1] ; rationa@es 
dam le Sch&a.l, pour le dim&hyl-3,4 germ&@l6pentke-3 di+r&tient si.~i~i. 
stituh sur l’atome de germanium. Ils consistent i par@ de ?‘ion-m@k.&ire-+ L 

* partre in: v&r ref. 4. 
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I 

254(6.5),253(3.9), 252(28i2),251(9.2),250(23.4),-249(4_7),248(15j, 
247(3j, 246(8.2),244(3),246(8.2),244(3),235(1.3);234(3);-233(5~2),232(.4), 
23U4.2j, 230~3.1j,--175(4-6j,173(3.9),172(4),1~71(4.1),-~1170~15.7);169(5,3), 
~68W.2),166(9.2),159(21.6),153(2.6),151(9.2j, 150(2.7),149('7,!3); -. 
1=(7-g), 10%17-V, 108(3.2),106(1~.8);104(7.9),97(2.6),96(3);93(36.8),~~ 
92(9-2j, 9~(29.6j,89(23j,87(4),86(4.2),85(34.8),84(3j,83(21),82(1ciO), 
81(13j,79(6.5),78(7),77(21.6),69(8.9),68(6),67(64),57(12.1),56(8.2),' .- 
55(13.3), 54(11.7j,53(12.6);52(14.6),50(7_8),43(13_6),42(12);41(15_6), 
40(8.7),39(17.8),29(12),28(4),27(10). : 

II 
270(3), 269(1.5),268(6), 267(2),266(5),264(4),235(i.5),234(2.7), 

233(3.7),232(4),231(.3;5);230(2.5),229(2),228(2),188(5),187(2),186(8),- 
1~5~2j,184(6),182(4),165(3),163(3),159(6),151(3),149(2.5j,~147(2.5), 1 
~4~(3j,~23(4),122(3),121(7),115(9),111(7),109(14),108(3),107(11), 
106(5),104(7),99(12),98(8),97(6),96(10),95(5.5),94(3.5),93(4),91(5), 
89(4j,67(3),86(3-5),85(16),84(9),83(49),82(92),81(20),79(9),78(3), 
77(9j,75(~~j,74(3j,73(19),~2(9),71(5),70(4),69(14),68(13),67(100), 
66(4-5j,65(12j,63(4),60(2),59(26),58(18),57(17),56(8),55(43),-54(30), 
53(22),52(16),51(12),50(7),45(13), 44(16.5),43(88),42(18), 41(93), 
40(16),39(69),38(8). 

'1 

III 
316(6),315(5.5), 314(36), 313(12);321(50),311(12),310(38);309(5), 

308(16),307(2),247(7),246(4j,245(35),244(12),243(58),242(10),241(41), 
240(3),239(17),160(7),159(37),158(5.5),157(4),155(26),154(6),~153(44), 
152(6),151(57),150(11.5),149(36),148(3),147(25),125(4),123(3.5), 
121(3),101(2),99(6),97(5.5),95(3),84(7),83(100),82(58.5),81(6),78(10), 
77(15.5),67(33),55(26),54(10),53(10),51(13),43(7),41(34),.39(18.5)_ 

IV 
362($.5),361(3.4),360(23),359(7.5), 358(17),357(2),356(13),311(7), 

310(3), 309(10), 307(7.5),305(3.5),278(3),276(11.5),275(3.5),274(8), 
272(7),268(3),266(7),264(5),263(3.5),235(11),234(7_5),233(47.5), I. 
2~2(16_5),231(34.5),230(12.5),229(25_4),228(8),226(4),203(3), 
201(12_5),200(3.5),199(9.5),197(7-5),188(3),186(6),184(5),182~3),, 
159(8),155(5),153(22_5),152(7.5),151(100),150(29),149(72),148(5), 
147(60_5),128(3.5),127(3),125(8),123(7),121(5),111(4),101(3.5), 
99(10_3),97(8),95(6_5),82(27.5),77(28),53(13),52(9.5),51(13.5j,50~11j, 
41(25),33(22.5). 

v .: 

266(~),265(0;5),i64(7),263(1.5)262(5);260(3),.234(2),~3~(1);23i~~Oj, 
231(4),2~0(7),229~1);228(5),215(1),214(2_5);2P3(~); 212(2)i 211(2),. ‘1 

210(1),184(2),183(2),182(7),181(2),180(5), 159(4),154(2),153(4), ---1: 
152(12),151(10),150(9),149(6),148(6j;~47(4),1~2~6),~07~~j, 104(6j, 
103(20),101(14),~3(3j,62~6j,~1~3j,7~~5j,67~8j,59~2j, 58(2j, 55(3j, 54(2j, 
53(3),51(3),43(6),41(10),39(8j,32(89), 3~(lOOj,3OUOj, 29(24j- : 
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VII~ ._ 
~224(2),223(1.5),222(l5.5),i21(5),220(37.5), 219(9),2@(2tS), 

216(16.5),195(3),19'3(25.5),1192(7),191(60.5),190(13),.189(44.5),188(2), 
187(29),185(9.5),184(4),183(8),181(6), 175(3),173(5),171(3.5),159(3), 
155(4),153(3),151(2),140(3.5),139(2),138(8.5),137(2.5),136(5.5), 
134(3~5),115(3),113(8),111(42),110(6),109/100),108(16.5),107(77.5), 
105(44),103(3),101(4.5),99(4.5),89(4),87(3),85(2),83(16.5),82(18~5), 
8~(7~,79(3.5),67(21~,65(9.5),64(6),63(10),43(8),42(3),41(30),40(7), 
39(21.5);- 

-. 

VIII .~ 
2~7(1.7),216(14),215(7),214(51),213(1i),212(43.5),211(3.5),210(36), 

187(20.5),186(8,5),185(100),184(28),183(76),182(5),181(57),161(3.5), 
159(15.5);158(5),157(58.5),156(17),155(45), 154(3,5),153(36);-141(3.5), 
139(3~5),135(2.5),134(7),133(8.6),132(40),131(15.5), 130(29.5), 
129(8.5),128~24),127(3.5),117(5),115(29),114(8.5),113(24),112(3.5), 
111(19),109(3.4),106(5),105(17.5),104(24),103(79.3),102(34.5),101(65.5), 
100(17-5);99(51.5),91(5), 89(24),88(7),85(14),83(10.5),82(7),77(5), 
75(19),-74(12),73(55),72(5),71(12),67(12),57(12.5),43(15.5),41(31), 
39(19). 

Ix " 
236(7),235(4),234(29),233(9),232(21),231(2.51,230(19) 220(2), 

218(1.5),216(1),194(1.5),192(2.5),190(2),188(1.5),16~(5),1~9(13), 
158(15), 157(9),156(18),155(17),154(14),153(25),152(15),151(78.5), 
150(26),1$9(55),148(6.5), 147(38),145(2),143(7),141(6),139(5),127(2), 
125(5),123(4),121(3),118(5),117(3),116(19),115(16.5), 114(17),113(12), 
112(13);111(9),101(7),100(2),99(12),97(8),95(4),91(3),89~15),87(12), 
85(8),83(9),81(4),79(5),78(10),74(16),73(7),72(10),67(16);58(49), 
55(30),-54(5),53(6),51(5),44(5),43(100),42(7),41(32),39(22). 

X 
256(i) 255(3),25&0);.253(5),252(i5),2~0(9),220(3) 218(16j 216(15), 

21i(4j,19~~2),189(2),188(15),187(6), 186(34),185(9),184i26.5),1;3(2), 
182(16),1~7(3),175(9),174~2),173(15),172(3),171(12),169(10),167(5), 
165(3);159~2),151(7),150(2);149(6),147(4),145(11),144~7),113(3), 
ll~(~8),~l-lOj~),:~09(39),-108(7),-107(303,:105~21), 103(3),1Ol(Zi),,99(4), 
78(26)~.77(10)+ 69(15),.68f100),.~7(21), 65(2), 53(10), 52(2)? 51(!2), 50(4), 
..42(4),41(16),.40(6),:39(~2)... 
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XI : 

2&O(2), 208(17), 207(5.5),.206(41);2~~(9),204(30);202(20),-181(5),- .“ 
~80(3),-179(33),~7~(9),177(80),176(16),175(55),~1?4(2),173(36),1~1(5j, 
170(2), 169(5),168(2),167(5),166(~.5),1~65(2),163(2),161(5),160(~),, ~.. ., 
159(4),157(3),143(4),142(4),141(4),140(10),139(7),138(22);137(32), 
136(~5),135(3),134(10),133(5),132(2),131(6),-129(4),-115(3),11~(8), ,;. 
111(49~,110(6),109(100),108(18),107(78);105(56),104(8.5),1~3(10), 
101~2);;100(5),99(7),75(4), 74(5),73(3);72(3);?1(12),69(61);.68(31); 
'67(4),66(8),57(2),56(7),54(2),51(4),42(5),41(33),39(25). 1 

XII 
210(2),208(12.5),207(4),206(i8.5),205(‘7),204(23),202(14),181(2.5), 

179(20),178(5),177(43.5),176(9.5),175(33.5),173(2~),171(7.5),170(3.5), 
169(6.5),168~2),167(4),143(2.5),142(2.5),141(3.5), 140(6.5),139(4), 
~38(~4.5),137(3.5),136(11.5),134(6),123(6.5),122(2),112(4),111(37), 
110(5.5),109(100),108(14),107(62),105(41),103(4),101(6.5),99(6),97(4), 
94(7),93(25),92(9.5),91(4.5),81(4,5),80(4),79(6),77(4.5),75(4),74(4.5), 
73(5),7%4),71(4), 70(3.5),69(20.5),68(34),67(19.5),57(5),56(8,5),55(6), 
53(20),52(3),51(4),43(6.5), 42(6.5),41(34.5), 40(6),39(24.5),36(3),31(4),' 

XIII 
174(8.5),173(3),172(38.5),171(12.5),170(27.5),169(3.5),168(21.5) 

146(2),145(23),144(9.5),143(100),142(39.5),141(77.5),140(10.5), 
139(59.5),138(5.5),137(2), 129(3.5),127(5),125(3.5),123(3),117(7), 
116(5),115(27.5),114(15),113(26),112(5.5),111(20),110(3),109(2), 
105(3.5),104(3),102(7),101(41.5),100(10.5),99(34.5),98(6),97(19.5), 
9~(5.5),89(29),88(8.5),87(20.5),86(2),85(17.5),78(2),77(3.5);,76(4), 
75(~7),~74(17),73(13.5),72(12.5),71(8.5),70(8),69(5.5),68(9.5),67(li), 
55(3.5),53(9.5), 51(2.5),42(3.5),41(15),40(5),39(16.5),29(10). 
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