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Table 1 Valuesof %7, 'X*,N and bpsof some alicyclic hydrocarbons

e campound o wow P RER TR BeR
1 M ethylcyclop ropane 2 9916 18938 4 277 65 275 85 285 18
2 1,1- 1, 1D methylcyclopropane 39142 22071 5 293 75 298 17 307 75
3 Ethylcyclopropane 36987 24319 5 307 65 312 06 318 80
4 Ethylcyclobutane 4 4058 29319 6 343 85 344 92 349 12
5 M ethylcyclohexane 51129 33938 7 374 05 374 77 376 48
6 1 anm ethylyclopentane (trang 52760 3345 7 364 95 367 46 371 56
7 11- 1, 1D methylcyclohexane 6 0355 37071 8 392 65 392 99 395 25
8 -1, 3 1, 3D methylcyclohexane (cis) 59831 37877 8 393 25 396 34 398 25
9 -1, 4- 1, 4D methylcyclohexane (trans) 59831 37877 8 392 45 39 34 398 25
10 Isop ropyIcyclopentane 59831 38045 8 399 55 396 70 398 74
11 lopropylcyclohexane 6 690 2 43045 9 427 65 424 03 424 29
2o 3153T5;m ethyloychohecane (trang 68534 41815 9 413 65 416 85 418 97
1B Mléthyl_'zz_'p ropylcyclopentane (trans) 6 690 2 43425 9 425 75 424 79 425 32
14 secButylcyclohexane 73973 48425 10 452 45 450 28 449 29
15 |opentylcyclohexane 8 1044 52877 11 469 65 473 14 470 52
16 1- 1-Cyclopentylheneico sane 18 5479 12 9319 26 693 15 693 19 687 59
17 A llylcyclopentane 56471 37981 8 398 15 402 82
18 Cyclopentylcyclohexane 75187 54663 11 488 25 480 87
19 1- 1M ethylcyclopentene 4 409 3 209176 6 348 65 347 77 348 61
20 3 3M ethylcyclohexene 50854 33569 7 377 15 375 47 375 73
21 1- 1-Ethylcyclopentene 51164 34506 7 381 15 382 90 378 15
2 1,4 1, 4D methylcyclopentene 52795 33115 7 366 35 369 45 371 73
23 1I- 1-Ethylcyclohexene 58235 39506 8 408 65 412 14 404 93
24 - Cyclononene (cis) 63365 44613 9 441 15 441 21 432 69
25 Cyclopentadiene 34806 24228 5 313 15 321 79
26 5 -1, 3 5M ethy1-1, 3-cyclohexadiene 50579 33184 7 374 65 374 94
27 , 1,5 1, 5-Cyclooctadiene (cis, cis) 56019 39226 8 423 95 406 92
28 4 4+ inylcyclohexene 56197 37612 8 402 05 402 12
29 1,35 1, 3, 5-Cycloheptatriene 4 867 3 33843 7 390 15 379 48
30 Cyclooctatetraene 5 546 9 38460 8 413 65 405 45
2 bp by ibpac) (9: (9 ibpac) (13): (13 bpac) (17): (17)
Note bp obs ). the observed boiling point, bp (caic ) (9). the calculated boiling point obtained by using Eg (9); bp (caic ) (13). the calculated hoiling point obtained
by using Eg (13); bp (caic ) (17). the calculated boiling point obtained by using Eg (17).
2 mxz(m: O’ 1) 1xz ,Oxz,lxz
"X *m= 0, 1)
[4] !
’ ’ log(To- bp) = A + B™X* (5)
, , bp ; To,A,B
’ ' [6] OX z, lX z
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log (897. 13- bp)= 2 88 28- Q 031 06’ * (6) "X *
n= 48, r= Q 993 5(Q 993 5), F = 18 595 04 , (5]
(18 595 04),s= 11 88(11 88) my ? , 68 ,
log (820 51- bp)= 2 844 2- Q 057 16'X (7) [5] 169 : [6]
n= 48 r=Q 999 0(Q 999 0), F= 188 971 38 108 15
(188 971 38),s= 3 73(3 73) 360 0 oz iy N

log (818 42- bp) = 2 842 7+ Q 002 003°X * -
Q 060 46'X * (8)
n= 48, r=Q 999 1(Q 999 1), F= 142 021 76
(142 021 76),s= 3 73 (3 73)

log (814 74- bp) = 2 841 4+ Q 031 61°X *-
Q 022 36'X *- Q 040 53\ (9
n= 48, r=Q 999 1(Q 999 1), F= 119 006 78
(119 006 78),s= 3 64 (3 64)

log(522 28- bp)= 2 692 0- Q 010 61°X * (10)
n= 20, r=Q 938 5(Q 935 7), F= 6 587 43
(6 305 99),s= 12 37 (12 65)

log(656 77- bp)= 2 760 4- Q 093 12'X * (11)
n= 20, r=Q 993 2(Q 993 2), F= 57 870 21
(57 931 04),s= 4 17(4 17)

log (692 37- bp) = 2 787 0+ Q 016 82°X* -
Q 107 9'X ° (12)
n= 20, r=Q 997 5(Q 993 7), F = 109 297 14
(44 095 06),s= 2 63 (4 14)

log (706 55- bp) = 2 790 1+ Q 014 62°X” -
Q 110 0'X *+ Q 003 534N (13)
n= 20, r=Q 997 5(Q 993 7), F = 82 188 75
(33076 22),s= 2 71(4 28)
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log(93Q 16- bp)= 2 899 3- Q 027 07°X ° (14)
n= 360, r= Q 978 6 (Q 969 6), F = 56 400 93
(39 733 97),s= 18 85(22 44)

log (831 44- bp)= 2 836 8- Q 052 22'X * (15)
n= 360, r= Q 996 2(Q 977 8), F= 314 814 30
(54 208 08),s= 7 98 (19 22)

log (830 00- bp)= 2 834 9+ Q 001 468°X*-

Q 054 54'% * (16)
n= 360, r= Q 996 2(Q 978 4), F = 237 288 08
(41 744 18),s= 7 96(18 97)

log (827 67- bp) = 2 835 9+ Q 012 93X *-

Q 029 10'X *- Q 021 2MN (17)
n= 360, r= Q 996 8(Q 996 5), F = 224 580 67
(203 940 53),s= 7 32(7 68)
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Fig 2 Comparisn of the calculated boiling point bp
(calc ) with the experimental data bp (obs ) of
360 aliphatic and alicyclic hydrocarbons
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Quantitative structure-property relationship betw een molecular connectivity

index ("X *) and boiling points of alicyclic and aliphatic hydrocarbons

ZHANG Y u-lin, GUO M an-cai
(College o L if e Sciences,N orthwest A & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: In this paper, a nev method of calculating delta (&) of bonding atoms in molecules is

proposed Based on the &, a novel molecular connectivity index "X~ is set up. Quantitative structure-
property relationship between the "X* (m = 0, 1) and the boiling points for alicyclic and aliphatic
hydrocarbons is studied The results show that the boiling points of alicyclic and aliphatic hydrocarbons
topological index "X * bears good structureproperty correlativity and structure-property correlativity of
topological index "X * is even better than that of Kier's index. The three variable regression equationsw ith

%, 'x*and N (number of cabon atoms in molecules) as independent variables can predict the boiling
points of alicyclic and aliphatic hydrocarbons For the hydrocarbons with the number of carbon atoms
ranging from 4 to 30, agreament of predicting valuew ith experimental value is quite satisfactory.

Key words molecular connectivity index; alicyclic hydrocarbon; aliphatic hydrocarbon; boiling point

(bp); correlativity



