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Theoretical Design o Biradical High Spin Organic Mdecules with Two-center
Spin Source and Heter ocycles as Ferromagnetic Coupling Units

WANG, Li-Min ZHANG, Jing-Fing WANG, R)ng-S"lun*
( Faculty d Chemistry, Northeast Normal University, Changchun 130024)

Abstract Nove gable high in nolecules possesdng three differently arranged fashions are desgned usng — N —
S—as pinoontaining (SC) fragment , phenylene as end groups and various arometic , such as benzene (1) , 2,6-

pyridine (2) , 3 5pyridine (3) , pyridazine (4) , 4 ,6-pyrimidine (5) , 2 ,6-pyrimidine (6) , pyrazine (7) , triazine
(8) as aferromagnetic coupling (FC) unit. The efect of the different coupling units on the spin multiplicities of the
ground dates and their gabilitieswasinvegigated by meansof AM1-CI gpproach. It isfound that the goin dendtieson
thetwo atoms of the SC are different from delocalization results in the pecific gability f — N—S— In these
nmolecules, the gahilities of the triplet sates decrease when the disance between the atoms of centrd SC (—N —)

increases. It is shown that nitrogen-containing arometic rings as coupling unit irfluence the gahilities of high-gin
ground gates.
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1 lan A Est,A Erovo N,S C(m) N(m)
Tablel A Est,A Erowo and the goin dendtiesdf N, S, C(m) or N(m) for 1an
EMIe  EQI&  AEdev  AEades "™ ok pons
or N(m)
lal - 3.2724 - 2.8818 0. 3906 0.2433 0.5524 0.5218 0.2191
1a2 - 3.2952 - 2.9557 0.339%5 0.0414 0.4728 0.5075 0.2551
1la3 - 3.2639 - 2.8147 0. 4492 0.2134 0.5403 0.4776 0.2680
lad - 3.2674 - 2.9924 0.2750 0. 4705 0. 5269 N(8) : 0.4790 S(7) : 0.2728
N(9) : 0.4376 S(10) : 0.3105
1a5 - 3.3290 - 3.2056 0.1234 0.5644 0. 4849 0. 4436 0.3417
1a6 - 3.3450 - 3.1416 0.2034 0.3203 0.3842 N(8) : 0.4994 S(7) : 0.2857
N(9) : 0.4042 S(10) : 0.2733
la7 - 3.2618 - 2.9114 0.3504 0.0464 0. 4409 0.4791 0.2818
1a8 - 3.3481 - 3.2052 0.1429 0.3937 0.3593 0.4073 0.3900
2 lbn A Est,A Eowo N,S C(m N(m)
Table2 A Est,A Erowo and the gin dendtiesdf N, S, C(m) or N(m) for 1bn
EMier  EQIe  AEdev  AEader "™ ook pons
or N(m)
1bl - 3.1654 - 3.0681 0.0973 0. 2585 0.4730 N(8) : 0.5218 S(7) : 0.2270
N(10) : 0.5146 S(9) : 0.2314
1b2 - 3.1873 - 3.0083 0.089%0 0.3825 0. 3652 N(8) : 0.5167 S(7) : 0.2400
N(10) : 0.4976 S(9) : 0.2744
1b3 - 3.1650 - 3.0639 0.1011 0.3014 0. 4501 N(8) : 0.5275 S(7) : 0.2129
N (10) : 0.4926 S(9) : 0.2455
1b4 - 3.1572 - 3.0763 0.0809 0.2893 0.4375 N(8) : 0.5370 S(7) : 0.1992
N(10) : 0.4240 S(9) : 0.3223
1b5 - 3.1934 - 3.1475 0.0459 0.5253 0. 4066 N(8) : 0.5523 S(7) : 0.1805
N(10) : 0.4137 S(9) : 0.3510
1b6 - 3.2069 - 3.1370 0.0699 0.3384 0. 3005 N(8) : 0.5254 S(7) : 0.2289
N(10) : 0.3811 S(9) : 0.3152
1b7 - 3.1780 - 3.0759 0.1021 0.2385 0.3579 N(8) : 0.5211 S(7) : 0.2274
N (10) : 0.4653 S(9) : 0.2797
1b8 - 3.2535 - 3.1939 0. 0596 0.6519 0.2913 N(8) : 0.4724 S(7) : 0.1438
N(10) : 0.2018 S(9) : 0.2523
3 lcn A Est,A Erowo N,S C(m N(m)
Table3 A Est,A Erovo and the in denstiesdf N, S, C(m) or N(m) for 1cn
P on C(m)
E(T)/ eV E(S/ev A Estl eV A Eovol eV p onN ponS
or N(m)
1cl - 3.1287 - 3.1038 0.0249 0. 0050 0.3707 0.5257 0.2242
1c2 - 3.1303 - 3.1103 0.0200 0.0325 0. 2700 0. 5086 0. 2492
1c3 - 3.1280 - 3.1037 0.0243 0. 0066 0. 3265 0.5333 0.2117
1c4a - 3.1227 - 3.1009 0.0218 0.2355 0.3211 N(7) : 0.5428 S(8) : 0.1959
N (10) : 0.5062 S(9) : 0.1625
1c5 - 3.1219 - 3.1063 0. 0156 0.1282 0. 2653 0. 5566 0.1710
1c6 - 3.1457 - 3.1250 0. 0207 0.2118 0.2523 N(7) : 0.5323 S(8) : 0.2226
N(10) : 0.5383 S(9) : 0.2055
1c7 - 3.1362 - 3.1137 0.0225 0.0374 0.2637 0.5253 0. 2227
1c8 - 3.1410 - 3.1231 0.0179 0. 0965 0.1842 0.5514 0.1909
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