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~~4,the~uor~n~specfsaof4cOBinl-b~anolintheLemperahlre~of292Kto77Kanshowa Thepola&ofl- 

butanol inaeascs from 293K to & (Table VI), aad this would normally res\dt,io a batho&romic shift of the ICT iluommxsxe 

upon ,@oling. Hmvcf, a hypsochmmic shift is observed upon~cooliag. 

Sincethepohuityofdie&yletheralsoincreasea &om 4.31 at 292K to 7.17 at 183x (Tabk~ VQ ‘a Won&c shift is also- 

for the low tcmper*e study. Eiqerimentally a bathochromic shitt is found fdi’ d&y&her (Figure 5). 

FormationofICTstatesisus~yaccompaniedwithan~~ofthcmagaitudeofthedipolc~.dthemolecple. For 

4COB, as indicated above, the dipole moment of the excited state is estimated to be around 20 D. Two l@tiq effe&. can be 

envisioned for the stabilization of the ICT state. If internal rotation and cbwge separatioo occors rapidly compared to solveot 

relaxation the solvent will not be in equilibrium with the excited molecule. As a result, relaxation and restroduring of the 

surrounding solveot will be manifested by a continuous Stokes shift of the emission spectrum. /. .( In this case, the rate of ICT 

fen is governed by the relaxation $nes associated with solvent motion. ‘&e-depend+ St&es shifts have been observed in 

several rnolec~&~~. For ~l;bo&ool at. 19~ ten&.ra& $xc. below table w) the sohrent relaxatioq is slow ,compared to t@ 

r$ation sod charge separation, a+ emission of photooq will take place before the sys? is fully relaxed resulting in a 

hypso&omiq shifi upon cooling. 
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Fkllre 4 FJl+ apr+tra of 4COB in l-bwanol at (-) 292K,(-.-) 273K, (-) 242K, (- -) ZUK +d (w.) #)6K 
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I%Iurc7:Flu~ ct sgmtrum of 4COB in (-) buipmWa and (..w.) Mmtaaol(~.T.) 

n?ne?wohdfruovwecncc 

~--_1_-__-_1~-1----~-----~~-~~---~~~~~~-~_~-~~-~_~~.__ 
l-blltaWllb~~ T (ps) Td (=) x2 rJob Qxlob 

1-butanol 217 1371 1.066 1.478 
10/l 194 1393 1.015 0.366 

511 1397 1.105 ..m 
$ ,,: 128 114’ 

z 
, 1.415 l.422 1113 1116 2919 

v2 101 1.425 laf5 2251 : 
II5 100 1.414 Ll31 3xX3 
l/l0 81 1.417 l.117 2948 

butyronitrik 89 1.408 1.133 2.877 
~_._l_____~_____~~._____l_~__ll__l_l____ 

Fora~~undcrstandingoftheoriginofthcrisetimcs~ial-butenolandl-butanovbutyonitrile~infrarad 

spcctrawrerecordcdofti4COBsolutions. Theo-Hstretchregionisahowninfigurc8. Atlowalcohol comntratiomasinglc 

peak is obwvcd, this peak is characteristic for monomer alcohol in solution. No remarkable chaqes in the band shape or its 

position are obsmed until the I-butauoVbutymi&ile ratio is l/2. Increasing the alcohol co~ccntmtion brmdcns the abso@on 
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