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Accurate mp 6pectral parameter6 of 66nunub6tLluted ben6ener are still lackiq in the 

chcnieal literature. An exteaaive rtudy of the proton mr rp6stra of thir aerIe of compound6 

ha6 been recently ccnpleLed in our laboratory, and 6ana of the result6 obtained have been cc61- 

municated in praviour peper6 (1,2,3,4,5,6). 

been publirhed by other author6 (7,8). 

In thi6 c cunfcation w6 pre6ent a 

cowt6nt6) obtained from the au6ly6eo of the 

Data on a few mono6ub6tieutad beU66M6 have 6160 

caplete 6et of dera (chmical shift6 aud coupling 

proton lllp rpectra of the title ccqound6. All 

liquid 6ub6tme6 were iUVecltigat6d both a6 Imat liquid6 and a6 6OlUtiOM fn CC14; the 6olide 

66 6OlUtim6 in the 6OlVeIlt6 LUdiCaLed iI3 Tab16 I. All rpectra were recorded ou a Varian A-60 

spectramceer and &en analyzed with the aid Of the IAa%J -ram (1,9), uelq either an 

IBM 709Oora CDC 16d+-Acmputer. In srch cue Lhe line frequeucier wed in the calculation6 

.z 
wer6 the avera@ velues of four m6a6Ur686eUt6 Oo two 6eL6 of 6peCtra recordad with alternate 

direction6 of the mylnctic field 6weep. The parmeter obealned frer the enalyre6 ere reported 

in Table I where the labeling of Lhe prOtOM i6 a6 fOllW6: 
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All parameters are given in cps, and the cMca1 shifts are refarred to l%B which, unless 

otherwise specified, was always wed as ao internal, standard. The calculated probable error 

for each of tba par-ters was always suller than 0.01 cps; accordin& in Table I, all 

data are reported to three deck1 places as directly obtained frcm tha cmputer output. 

We prefer, however, with a -a cooservative estwte, to consider our data reliable to 

within +0.05 cps. Two sets of par-tars are given for the spectrum of the Sam3 solution 

of trimetbylanilFniumiodide inmthanol. In this spectrum the lines corresponding to the 

resonance of the ortbo protons appear broadened by the coupling of tbeee protons to tbe 

14N mcleus . The two sets of data reported in Table I were obtained: a) by using in the 

analysis all the line frequencies CorrespoodinS to the resonaaces of tbe m and m protons 

and ooly a few lines -the sbarpestones - pertaining to the resonance of the 

b) by recording the proton specttrrn while irradiating tbe 14N nucleus . Very minor broaden- 

ing appears also in the regions correspoadin~ to the resonances of the ortho protons in the -. 

spectra of N-mathylaniline, N,N-dimsthylaniline and anisole, but this does not interfere with 

an accurate determiaation of the spectral parsmeters. For all the caapouods listed in Table I, 

the differences between corresponding ccupling constants determined from the spectra of the 

neat liquids and 10% (w/w) solutions in CC~J, are sculler than the estimated limit of accuracy 

of the measurements, and, therefore, the dilution effect, if any, oo these parameters should 

be smiler than 0.05 cps. 

In the moosubstituted benaenes considered in this paper, the substituents are bonded 

to the phenyl ring through either a nitrogen or an oxygen atom. Within each series, bowever, 

significant differences are observed in the values of J(l,2,) and J(l,5) which are the coupling 

constants most sensitive to the nature of the substituent (5). In the nitrogen series, the 

smallest values of these parameters are found in nitrosobensene and the largest ones in tri- 

wthylanilinium iodide. The values of J(l,2) and J(1,5) in the latter compound represent 

absolute maxima in tbe reuse tbat they are the largest values of tbeee coupling constants so 

far found in any monosubstituted benzene. Particularly interesting are the regular increasing 

trends of these parsmsters upon progressive mathylatim of the amino group. Identical trends 

are also evident in passing frm.pbeool to aoisole. Definite treads are also found for saw of 

the other coupling constants within each series, but,in general,tbe. variations are quite small. 

The chemical shifts of several canpounds studied in this work have been previously 

reported by Spiesecke and Sclmeider (10) who l oalyzed the proton mu spectra of partially 
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all the compounds listed in Table I, with the exception of the trimethylanlllni~ iodide, 

follow qualitatively the trends predicted by the masomric effect, although l niaotropic (10) 

and/or van der Waals’ effects (11) may contribute significantly to the shifts of the 

tons. No satisfactory interpretation of the variations (usually smell) of the chemical shifts 

of the meta protons versus the nature of the substituent is available (10) at the present time. 

The fact, however, that the resouances of these protons occur at higher or lowar field thau 

in benzene,. accur&kng as t&e stiuacituauc Irs uk V&s X! or R- type, au%;geaca Vu& au tx&cctfve 

polarfcutfox uf the x electrux~, concwrrext with the ctesfcal memerfc effect, my be i-es- 

ponsible for the observed shifts of the The latter mechanism should be predomi- 

nant fcr khe case uf a typfcal I- SUb8tttU~tlt aa -‘J+tWj $ 8tZ.3 *norrIb .?JC+flt &h hZarga &X-U 

field shifts of all the aromatic protons in the trfmethylaailinlum ion. 

The absence of any correlation between okemical shifts and coupling constaots is 

evident from the data reported in Table I. If the variations of the chemical shifts are mainly 

determined by redistributiou of charges in the n system, the above observation Indicates that 

some okber mecban~sm mo8t be prLmariIy responsible ror tie varIatlons obsazv~ ir, tbs cmpUxg 

coustants. The associatiou of maximal and minimal (5) values of the most senslti,ve coupling 

constants 53(1,2) an& 3{1,-,5)J with two Qpcal 1- as& I+ substituents I -Li, “+‘Qa#, as weI1 

as the overall good correlation between coupling coastauts and the Purling elactroxegativlty 

of the first atas of the substituent bonded to the phenyl ring (5), point towaxd the cooclusiou 

that the variations of the couplfng constants are assocfated wftb a perturbation introduced by 

the substituent in the o molecular framework, highly localized around the position to which 

the swbstttuenk is bon&& L Eta& 0% tti m SpeC’txa U2 ati &LUlbetttxt& bsUseZBes BUpportB 

the previous couclusloe in the sense that the coupliug constants of these cappamds CM be, to 

a very good approximation, calculated from the data on the corresponding moosubstituted ben- 

senes by simple additivity relationships aud contribution of groups. The same technique also 

reproduces fairly well nuch of the data appearing in the literature ou w dlsubstituted 
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benteoee. It mmt be pointed out, however, that in eaw of tke e dirubetituted benreaes 

inverti@ed by ue, eteric aftacts pry cauee dircrepmciee ee large l e 0.3 cps between cel- 

culated end obrenmd parametere. A cauoicatiou on thfr rubject will follow io thir Joumel. 

A full discuerion of the l nelyaea of the l pectre and a more detailed interpretation 

of the expermtal reeultr presented in this caunicetioa will be reported elrewhere. 
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