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preface 

During the past three decades  the paralle l de velopment of both the theor y of 

infrared sp ectroscopy and the collection and interpretation of an immense am ount of  

infrared data has allow ed ch emists to cor relate chang es in th e group frequ ency of a  

chromophore with the s teric and electronic effects imposed on that chrom ophore by 

the res t of the m olecule. It was  inevitabl e, ho wever, as  s uch correl ations bec ame m ore 

generalized, that much o f the detailed information contained in a spectru m would be 

lost when these generalizations were used as interpretive aids. 
Indeed, while broad gene ralizations ha ve conside rable peda gogical value, th e 

practical c hemist must rely  on more sp ecific examples upon whi ch to  d raw h is 

analogies. In  general, this necessitates a  foray into the various collections of published 

spectra or to t he orig inal li terature. W hile r etrieval of the infrared spec trum of a  

specific compou nd is usually  st raightforward, co llecting sufficient examples to provide 

adequate an alogies to th e pr oblem in h and can b e bo th a time- consuming and 

frustrating task. In or der that such undertak ings may be simp lified in the fut ure, we 

have collected and tabulated the data presented in this book. 
So that the reader may make their own generalization concerning a specific 

problem we briefly describe, at the beginning of each chapter, those steric, electronic, 

and solute-solvent interactions which bring about changes in the characteristic group 

frequencies. The tables which follow the brief discussions then show changes in the 

group frequency as the electronic and steric environment around the group are varied. 

We ha ve at tempted to ma intain a  c onsistent order in which these v ariations are 

presented from chapter to chapter. 
A glance at the chapter covering ke tones, page 175, whi ch is the most  extensive 

chapter in the book, sho ws h ow these varia tions have been arranged. Initially  the 

aliphatic side chains of the acy clic s ystem ar e extended first on one side of the 

chromophore and then on the other; this is fo llowed by branching of the sid e chains 

and then substitution of  electronegative groups (halogens, carbon, nitrogen, oxygen, 

and so on). Aliphatic and then  aromatic uns aturation follows,  after which th ese sam e 

permutations are applied to the cyclic systems. Finally, specific classes of ketones, such 

as a- and (3-diketones and diazoketones, are covered. 
Since solute- solvent interactio ns and hydrogen bon ding can  cause si gnificant 

changes in the group frequency we have included, where appropriate, a discussion of 

these effects in the introductions to th e chapters. In addition, at the beginning of each 

table, we hav e shown how various solvents  change the group frequency  for the s implest 

members of the se ries. We  have,  where ver possible, g iven the so lvent in wh ich the 

spectrum was measured and the original literature reference. In those few cases when 



no mention was made of the solvent, sng (solvent not given) is indicated. 
The intensities of the  absorption ba nds in  the  tables are st rong unless shown as 

medium ( m) or weak ( w); shoulders are indi cated by  an as terisk (*). When group 

frequencies for two d ifferent fun ctional g roups are inclu ded in the tab les, the 

frequencies rel ating to the  ch apter in whic h the example is given are shown first,  

followed by the remaining absorptions in decreasing wavenumber. 
We have included all of those organic functional groups which have characteristic 

group f requencies. S tarting w ith X-H  sing le-bond v ibrations (including main  gr oup 

hydrides) we continue wit h C -C vibratio ns, f ollowed by  C-N, C-0, N- N, and N- 0 

vibrations. Sin ce th e org anic chem ist n ow uses a w ide va riety of inor ganic an d 

organometallic intermed iates, we h ave includ ed chapters o n th ionyl and phosphoryl 

compounds, as well as main group and transition metal compounds. 
In   addition,   we   have   included  the  complete  spectra  of some  sixty  common 

organic solvents and impurities since the absorptions arising fr om these contaminant s 

frequently confuse the interpretation of a spectrum. 
Finally, we wo uld like to tha nk all of our c olleagues who h ave en couraged and 

helped us in thi s endeavor, as well as Dan Hightower and Penny Pounder for the art  

work and Marci Hazard and Avril Orloff for the typing and layout. 

D.   Dolphin Vancouver 

A. E. Wick Basel 

October, 1976 
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