[C70] – FULLERENE: ENUMERATION OF EXOHEDRAL ISOMER SUBSTITUTIONS 
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Isomer substitutions over the nodes of [C70]–fullerene are discussed. Isomer derivation is given on the basis of Poya theorem. Symmetry formulas Z,  generating functions for the number of chiral and achiral isomer substitutions, isomer distributions over the ((m) families and depending on the number m of the substitution sites are presented. The symmetry group of [C70]-fullerene is (D5h): E, 4C5, 5C2, 4S5, 5(v, (h, whereas the symmetry formula without the account for chirality was found to be: 

Z2 (D5h) =1/20(f170+f110f230+5f14f233+4f514+5f235+4f52f106).                      (1)

For the rotation group D5 the symmetry formula taking into account the mirror [C70]‑fullerene isomers will be written as 

Z1 (D5) =1/10(f170+5f235+4f514),                                         (2)

while for the determination of the number of [C70]-fullerene achiral substittution isomers it will be wrotten as 

ZAchir. (D5h) = 1/10(f110f230+5f14f233+4f52f106).                            (3)

It is found that [C70]‑fullerene substitutes decompose into ((m) = 4087968 families (by the number of the m = 70 partitions into integer positive parts), and X-substituted – into 36 families: h70x0, h69x1, h68x2, h67x3, h66x4, h65x5, h64x6, h63x7, h62x8, h61x9, h60x10, h59x11, h58x12, h57x13, h56x14, h55x15, h54x16, h53x17, …, h36x34, h35x35, containing, respectively, 1, 5, 143, 2792, 46275, 606125, 6561107, 59949744, 472064572, 3251766528, 19835545518, 108192710688, 531946433532, 2373294618224, 9662695546292, 36074046545320, 124004522722680, 393896669700852, …, 5453499623286000000, 5609313896986060000 isomers, among which, respectively 1, 3, 27, 110, 563, 1943, 7343, 22016, 67872, 180200, 476262, 1135440, 2649632, 5733416, 12039408, 23844408, 45644028, 83295540, …,  12127680810, 12305837860 isomers are achiral. The results of the enumeration of X-, XY-, … isomers and their distribution over the families are important for the forming of isomer chemical structures files and their family distribution in addition to mathematical models and prognosis of their properties [1].
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