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Therehadbe~ soue cant~~r~o~rthenat~oftbetlraoitian state iuhydmboratioa 
reactioar. Bmw etal. first proposed a foplcmemboredtrmeition state1 for tbe reactian. 
Kinetic and isotope effect 8tudie6 In the solution phase with various olefina and alkyl bore- 
nos2+ supportedthi~riew.liowwer, this wac dirputed by Streitwieseretal. on thebasir of 

rteraooheBical wldalnw~6. Also, the raaultsoI a gar pham kinetic st~dy'audMC qmotq 
consideration6 of the reaction batueea eth;ll~e aud borana -geeted the traarltion atate to 
be a loose three-tired activated compla~. 

Asit appoaredthatuc attompthar sc farbeen m&t0 atndythis pmblnbyvayofK) 
oelculatione,vs umdtbe CUDC/2 -thod'tO obtain the miaimmocsrgy eonfiguration of both the 

tw pmposod trauaitioa states. The goowtrie parameters of both the Cctmter and 3-aenter 

aomplexes forthe ethyleneborme reactionhavebeac fully optidsed andthe rsmlts ars shown 
in figure I. Their UIJno/Z energies are foPad to be -23.463 a.u, md-23.363 a.u. reapectiwlg. 
Thus, the I-muter tratasiitiou stab 1s stable by about 50 Kcals/mcle and ~JJ be mgardad as 
the preferred pathmy. 

A clear picture of boudiug ia the 3-aeater oomplex has boa obtained b gea;rartiag a set 
of Localiredl4olecular Orbitala (IX)) by the self-anorw localiration procedure ?? . The UUi 
eigecvectors iutemtstia@y indicatoth~ dstemc~ of athm center bondbet- tbetw carboa 
atoms aadthebomc atom. The coatributiocs fmrthe psofiitals of bath the C-atoms sndthe 
B-atomare ~~pr000~~wdiD.thofo~~ofthirbond andthetw C-atom am foadto con- 

tribute equally tc thebondiag. The ??brlc hybrids usedby B ia B-E bonds am aov clew tc sp', 

while that in t&C-B-Cboudir sp da . A Uullikeu population aualysis shows B b be -rr(O.16 e) 
aad each C tc be +VB (0.10 0). 

Thetrausferof aharge urdtheI40 iutaractioar involved in the couplax foarratioa are 
obteiaed by expacdixq %mklO'aofthe torplain~~rofther~fC~~(D~) aadDH3(G3~? 

The chacgoo in the occupation amber of theMDD’r (b) due tc the iuteractiou are giirar ia tho 
table I, vhem it cat be fovad tbat the LWO (2x1) of DE3 has gainod a not charge of 0.647 ??
that has boec trauaferred aotly fmm UN Boll0 (lb $ 

of ethy1ne. Bowvor, the 2al occnpanq 
is found tc be much greator thpl the not cbarg~ trmrforrwd (0.344 ??) and this OXCO~ cbargo 
comm fiomtha levlying lagno of G&H4 whichirofBatchi8g symmetry. Thehighoccqmlaj of 
the LUNC (lb%) of ethylam is surprisiug but mu be atplaiced as arlsiag due tc sous back 
donation fnm the le orbital of BH3. Alac, thehigherlTiagMO~s of both BIi3 amdCZB4 thatuere 
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premLot&alp reoccupied are foad to be slightl;r populated after the interaction, probably due to 
self-excitation of the lover l* MD's of the adduct. 

In conclusion it mxy be said that the reaction betveen C2H4 end B83, vhich may be regarded 
as a prototype of hydroboration reactions, proceeds thxumgh a 3-muter intermediate rather than 
4-center one; end that the I-mater complex contains a wll defined C-B-C three center tua 
0lectlaR bard, 

Tablo 

Zaxis 
BH3 

t 

-MO 
C2H 

&i MD Au 
-0.082 la -0.214 

Xaxie la1 g 
le -0.227 lb3u -0.032 
2e -0.046 lb 2a -0.027 

2% 0.647 2a 
g 

-0.w.9 

3*1 0.029 %a -0.001 
3s 0.020 %g -0.337 
49 0.003 lb2g 0.259 

2b2u 0.016 

2b3u 0.008 
3a 
g 

0.001 

2bl* 
0.001 w n 3b3u 0.0 

Towl io.344 Total -0.345 
&+races end Uote~ : 
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It ~ILV be noted (Figure I) that during the complex f&mation the BH3 moiety changes from 

sh to c3r sYmmetq* 
The cdcuI&.ons vere carried out in Burxwqhs 8700 system at the RegioneI Computer 

Center, Jadavpur UniverdtP. 


