
FOREWORD 

FOR some years it has been the policy of the Chcmrstry Department of Indiana 
Unrvcrsity to hold occasional conferences on tamely subjects tn spccrahzed fields of 

chcmrstry. It IS hoped that these mcctmgs of spccrahsts from diverse parts of the 

Umtcd States and abroad render a service to the advancement of science. The first 
such conference, in 1951. was on “Organic Sulfur Chemrstry”. Its suc(xss prompted 

the orgamzatlon of a second conference held In 1954 on “Coordmation Compounds”. 

II is perhaps symptomatic of the trends In modern science that the subject of the most 

recent confcrencc. “Hypcrconjugatron”. represents probably an cvcn narrower field 

of specrahzatlon than those of the first two. 
The possrbrhty of C-H electron delocalizatron as a means of explaming the effects 

of ccrtam alkyl substnuents on reaction rates was first suggested by J. W. Baker and 
W. S. Nathan In 1935. In 1941 R. S. Mulhkcn. C. A. Rrekc and W. G. Brown pub 

lrshcd a quantum thcoretrcal consldcratron of C-H electron delocahzation with par- 

ticular refcrcncc IO ground state and spcctroscoprcally cxcncd states and introduced 
the term “hypcrconjugatron” to refer to thus e&t. The term met with quick general 

acceptance and has since been used, perhaps rather loosely wrth at least In some cases 
an implied meaning which was not envrwged by these authors. Many results from 

spcctroscoprc. thcrmochcmrcal. molecular drmcnsional and reaction kmctic obxrva- 

tlons have been prescntcd in the literature and Interpreted wrth reference to hypcr- 

conjugatron. A ccrtarn degree of xlfconsrstcncy has been achieved in the interprcta- 

tlon of data in each of the dlffcrcnt fields. However. the development of a unified 

picture of hypcrconjugation has been plagued by apparent mutual mconsrstencres m 
the rdcas dcrivcd from the several different areas. As an example of this. the so-called 
“Baker- Nathan Order” of electron-releasrng effects of alkyl groups (MC :- Et Y= Pr’ > 

Bu’) m rCactlon kinetic and equilrbrium data has been considered to bc rndrcatrvc of 

important hypcrconjugalivc rntcractron bctwccn the group and an elcctrondcficrcnt 
center. But such orders are gcncrally not characterlstrc of spcctroscoprc. thermocheml- 

cal or molecular dlmcnsronal data where hypcrconjugatron has nevertheless been 

thought to bc Important. This mtroduccs the problem of C C clcctron dclocalrzatron 
or C-C hypcrconjugatron which has been suggested by several authors but never 

exammcd from a quantum thcoretlcal VICW. These and other problems combrncd with 
the dtvcrx nature of the evidences pcrtarnrng to hyperconjugation sccmcd to make the 

topic an idcal one for the type of confcrcncc whrch WC at Indiana Unrvcrsrty llkc to 
sponsor. 

The Confcrrnce on Hypcrconjugation was held at lndrana Unrverslty 24 June. 
1958. The royal reprstratron was 117. lncludlng 61 participants from 23 states other 
than Indiana and 3 from the United Kingdom 

The confcrcncc heard the srxtccn schcdulcd major papers as well as the results of 
trvcral important invcstlpations presented by partrcrpants from the floor during 
dIscussIon scssrons. The drscussrons were ltvcly and. as befits a growrng vital sclencc. 
a1 times controversial. ConsIderable dIscussron evolved around Professor Dcwar’s Idea 



that conjugatton as well as hypcrconjugatton IS urumportant m “classical” molecules 

such as butadicne or propcne. Other high pomts m the dtscusslons centered on the 
appropriateness of linear free energy equations in trcatlng hypcrconjugation. the ux- 

fulness of various theoretical models in hypcrcon)ugatton calculations. the roles of 

carbonarbon vs. carbon-hydrogen hypcrconjugatton. conformatton mflucnccs on 
hypcrconjugatton and the rather small but pcrststcnt Baker-Nathan orders observed 

m rcacttvtty studies. A number of pantctpants seriously qucstloncd the existence of 

important hypcrconjugatlon effects and offcrcd altcmattvc cxplanattons of some of the 

relevant data. It seemed agreed that the Baker-Nathan order usually involves very 
small effects and may well have an orlgm different from that whtch accounts for the 

much larger dtscrcpancy between the electron-releasing ablhttcs of hydrogen and the 
alkyl groups 

The Indiana Umvcrslty Foundatton and the Department of Chcmtstry who or- 

ganized the Conference gratefully acknowledge the generous financial support of the 

National Sclcncc Foundation. the Amcrrcan Cyanamid Co. the EII Lilly Co. the 
Humble 011 and Refining Co. the Monsanto Chcmtcal Co. the Shell Development 

Co. and the Standard 011 Co. of Indiana. WC arc also grateful to the editors and 
puhhshcr of T~rroheJron for this pubhcatton of the confcrcncc papers. Fmally. WC 

would like to express our mdcbtcdncss to the authors of the papers presented at the 

conference and pubhshcd In thts volume for so generously and unselfishly contrtbutmg 

thctr ttmc and efforts in providing the real substance of the conference. Any success 
which was achtcvcd IS In the last analysts due to thclr efforts and Imagmatlon. 
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