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Fragmentation modes of
alkylcyclohexylbenzene derivatives and alkylcyclohexylbiphenyl
liquid crystalline derivatives
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Abstract: The EI mass spectra of two kinds of liquid crystals alkylcyclohexylbenzene derivatives and
alkylcyclohexylbiphenyl derivatives were analyzed with the gas chromatogram/mass spectrometer,
and the fragmentation rules of them were summarized in this paper. The EI mass spectra in analogy
with the Alkylcyclohexylbenzene derivatives and alkylcyclohexylbiphenyl derivatives, abundant mo-
lecular ions are presented in all the spectra. They have three most characteristic ions, the odd electron
ions at m/z100+R,+R;+R,+R;[m/z 175+R,+ R, +R,+R,+R; ] and their satellites the even e-
lectron ions at m/z 87+R,+R;+R, +R.and m/z 113+ R, + R, + R, +R:[m/z 162+ R, + R, + R, +
R; +Rs.m/z 188+R, +R; +R, +R; +R; | in the mass spectra.
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Tab.1 Relative abundances of characteristic ions in the EI mass spectra of alkylcyclohexylbenzene derivatives(Class 1D

m/z 87 m/z 100 m/z 113
Classl SFEFIE g M'® FR+R+ +R+R+ +R,+R;+
Nos R, R, R, R R /e /s R+ R, R, 4R, R, R,

RRAE T B AR 6 2 8/ %

A, Pe H H Cl H 264 138 38.0 42.4 100 17.6
A, Et H H CN H 213 129 78.8 80.4 100 45.2
A Pr H H CN H 227 129 78.4 96.8 100 46.0
Ay Pr H F H F 238 140 42.0 78.8 100 28.0
A; Et H F CN H 231 134 83.6 100 90.4 56.0
A Pr H F CN H 245 55 68.0 95.6 77.6 54.4
A; Pe H F CN H 273 55 54.8 92.0 65.6 53.6
Ag Pr H F CN F 263 55 37.6 52.8 36.0 44.8
Ay Pr H F F F 256 158 52.0 71.2 100 18.8
Ay Pr-Cy H H 1 H 410 410 100 9.2 32.8 46.4
Ay Pr-Cy H H F H 302 122 65.2 78.0 100 19.2
Ay, Pe-Cy H F F H 348 348 100 81.2 83.6 21.2
Ay Pr-Cy H F F F 338 69 62.6 33.6 27.1 8.5
Ay Pr-Cy H H OCF3 H 368 69 82.5 61.5 81.2 4.9
Ags Pe-Cy H H OCF3 H 396 396 100 78.8 90.0 14.0
Ay Pe F F Vinyl H 256 130 72.8 42.4 100 60.4
Ay Propenyl H H Me H 282 118 51.2 92.8 100 33.6
Ags Butenyl H H Me H 310 118 47.4 88.9 100 30.1
Ai Pr H H Pr H 326 146 43.6 48.0 100 14.4
Ay Pr H H C2PhEt H 330 330 100 16.8 16.8 16.8
Ay Pr H H C2PhBu H 358 358 100 10.4 7.6 9.2
Ay, Pr H F C2PhEt H 348 362 100 10.0 16.0 10.0
A Pr H F C2PhPr H 362 362 100 7.6 6.8 6.0
Ay Pr H C2PhBu H 376 376 100 6.8 5.6 4.8
Ay Pr H OH H 218 133 32.8 24.0 43.6 100
A Bu H OH H 232 133 32.8 32.8 55.2 100
Ay Pr H F OH H 236 138 48.4 90.8 100 39.2
Asg Pr H H OMe H 232 147 31.2 27.2 34.0 100
Ay Pr F F OMe H 268 170 76.0 60.0 100 83.2
Ay Pe-Cy H H OMe H 342 134 90.0 51.0 100 86.5
Ay Vinyl F F OMe H 334 170 70.7 87.4 100 15.2
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m/z 87 m/z 100 m/z 113
Classl AFETFrE sk MT® R+ R+ R AR+ AR AR
(No.) ' R R R m/z m/z R, + R; R, +R; R, +R;
FRAE B T B A E B/ %
As, Pr H H OEt H 246 161 50.4 47.6 16.4 100
A Pe H H OEt H 274 161 52.0 20.8 32.4 100
Ay Pr H H OBu H 274 133 30.4 2.0 5.2 24.8
Ags Pe H H OBu H 302 133 34.8 2.8 7.2 28.4
Ass Pr F F OEt H 282 156 100 12.0 58.0 71.2
Ay C, Hs F F OBu H 294 156 49.6 ND ND ND
Asg Vinyl F F OEt H 348 67 94.5 33.2 74.4 13.4
Az Methylvinyl F F OEt H 362 362 100 38.7 87.2 7.5
Ay Vinyl F F OBu H 376 67 49.9 ND ND ND
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Tab.2 Relative abundances of characteristic ions in the

EI mass spectra of alkylcyclohexylbenzene deriv-

atives(As, ~Ayo)

Class] M' e Tonl' Ton2' Ton3'

(No.) FEAE B By AR E B/ Y
Asp ND 24.4 20.0 47.6
As; ND 28.0 22.4 44.4
Az, 12.4 30.4 48.4 100
Ags 11.6 38.0 56.0 100
As 10.4 53.2 82.4 64.4
Ay 34.0 33.6 100 25.2
A 1.9 80.2 57.4 20.3
Agg 1.9 81.3 51.2 14.7
Ay 16.0 84.4 84.9 12.5
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Tab.3 Relative abundances of characteristic ions in the EI mass spectra of alkylcyclohexylbiphenyl derivatives (Class 1D

m/z 162 m/z 175 m/z 188
Class II SFEFIE g M® FR+R+  +R+R+  FRARA+
(No.) R R R R R R m/z m/z R+ R+ R R+R+R R+R+ R
FRAE B - R AR T2 5/ %
B, Pr F H H Et H 324 324 100 18.0 32.8 16.8
B, Pe H H H H H 306 306 100 64.4 86.4 68.6

Bs Et H H H F H 282 282 100 31.2 61.2 74.4
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gk
m/z 162 m/z 175 m/z 188
Class I AFETFIE e M® FRFEFR+ R AR+ AR AR
(No.) Ri R R R R R m/z m/z R+ R+ R R +R+ Ry R, +R;+ R;
FRAE B R AR 3/ %
B, Pr H H H F H 296 296 100 33.2 59.6 68.4
B; Pe H H F H H 324 324 100 41.2 85.6 61.2
B Pe H H H F H 324 324 100 25.6 48.4 45.6
B Pe H H H CN H 331 205 91.6 38.4 100 40.8
B Et H H F H F 300 300 100 33.6 95.6 64.8
By Et H H F F H 300 300 100 28.8 68.8 66.4
Buo Pr H H F F H 314 314 100 40.0 90.8 71.2
By Pe H H F F H 342 342 100 45.2 89.6 56.4
By, Bu H H F Cl H 344 344 100 33.1 75.8 25.9
Buis Pe H H F F F 360 234 89.6 43.6 100 38.4
B Pr-Cy H H F F H 396 396 100 42.8 60.8 9.2
Bis PeeCy H H F H 424 424 100 40.0 48.8 8.0
Bis Pr-Cy H H F F F 414 414 100 41.6 57.6 8.0
Bis PeCy H H F F F 442 442 100 42.8 54.4 7.2
Bus Pr H H H CF H 346 346 100 40.0 95.6 57.6
Big Et H H H OCF;, H 348 348 100 28.0 58.8 55.6
B, Pr F H H Me H 310 310 100 23.2 48.4 31.6
Ba) Pe F H H Me H 338 338 100 30.0 50.0 26.4
B, Pr H H H Et H 306 306 100 24.8 32.0 39.6
B; Pr F H H Et H 324 324 100 18.0 32.8 16.8
Bay Pe H H H Et H 334 334 100 21.6 26.0 28.8
Bss Et H H H OEt H 308 308 100 11.2 10.0 25.6
By Pr H H F  OEt H 340 340 100 14.4 21.6 28.0
B; Pe H F F OEt H 386 386 100 12.4 17.6 14.8
Bys Pr H Cl OEt H 374 374 100 14.0 10.0 12.4
By Pe H Cl OEt H 402 402 100 18.4 14.0 12.8
Bso Pr H CI CI OEt H 390 390 100 20.4 14.0 9.6
B; Pe H CI ClI OEt H 418 418 100 16.4 15.2 10.4
Bs, Et H F F OBu H 372 372 100 ND ND ND

TR EA — BRI N F B T T m/z 175+ BB TR E 7. B BT m/z
R,+ R;+R,+R:+R; ., &M %4 [H.C=CHC; [162+R,+R;+R, +R;+R; | .m/z [ 188+ R, +
H,R,C, HR; R, R R, 1" ®. LI & 5 HAH 2% +13 4 R, R, +R; Ry | H A5 3 0 £F A 5185 5 1 /%
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