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ABSTRACT: Athree-dimensiomldiagra~&tainedfmmthe l%mD’Fermll plot W theadbltion af me mom psrpendlcular 
coadlnde~ledingthebl~~chsactsrofthetrmslt~~l(sproposedfamah/slsof~resctl~ 

ThetlareCrFerralld&rw~ hasbeenwidSly~,Wfarthequalltatrvedeterminat~ ofemrw berriersandths 

tfmsttionsteteposittonin~redtms[il. MsvHhelessthbdiagran lacksmexplmdimfarthsnucleophiledapadwwr,m 

uleloni~knpotentlals12al,thea-effectI2bl,dffferent tii~itYof 1~~le0philes~iU1 theme b&city [2d,andsOrne 

othereffa%s# 

The purpoeeofthiscanmunloatlon is to present a multi-dimmsionsl d&am which is c@dde of explaining many 

featunrsofSNreactlars.ThtsnswdlaQ‘ancanbeGawnbytheaddltlmofaremore~lscoordlnatetotheMore 

D'Ferrall plut. Thenewmdinderefld the biradlcebtdcharscter efthstrensitia'~ state (Figure 1). The transition state 

~tiana~the~~mrdlnsts(1-3dlagmsl)isqwlitativ8h/dsterminedwiththeHammadposhrlate~3l,anda~ths 

per~wlar~nstes2-4ad5-6withtheThorntm'srule~4l.Inotherwads,tfthestste~Y~R~'~X~ hsslawer energy 

then(Y~.R.X),it~~agrestercantributiontothe~tknstatebemweofthemaepronarnceddapendencsofr~mthe 

ener~oftranslormstlonoltheresOentsto(Y.R:.X). 
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In contrast to the More O’Ferrall plot in which tha rp Is a knctlon of the -am's four corm reTaUve energies 

~51,inwrmodeltheenerWbarrierdependsalsoontheenerOlesofstatesBaddinthe~~ (Figure I). UnfortunateTy,the 

experimental dsterminetion of these metpies is impossible. However, application of m extend&i three dbnensionel diagam 

(Figure 2) &es this problem. It cm be sB8n fNnn Figure 2 that the Ad depends nd oni)' On the nmleoph~le and the leaving 

gmup affinity to the R*, but eieo on their ionization potentials, substrate RX and product RY electron affinities, and other 

factors. 

We will coneider es m axanpte the cubic diqyxm appllcatton for explmstlon of the ac-effti. Thus, the methyl ceticm 

affinity of the hydroperoxids anion is sli9htTy iowsr than that of the hy&oxtda anion (272.6 md 276.3 kcal/moT 

correspondingly) 161, but its reactivity is much higher both in the pea phase (71, and solution [81. The similar methyl Cation 

affinity of both anions results in close emrpies for the four corners at the Hare O’Farrall plot present&ion of their reactfon with 

CH;3(.Thdiswhythehighsrreadivityof~’csnbeexpl~~withl~enerOydstates(Y.R.‘.X)and/or(Y...R~X)in 

refctions of NO2- In awnpsrison with Ho’. The relatively low tontzation potential and the high polarlzebility of the 

hydropera#lde anion stabilize these states in cemperison with the reactions of I hychwtd~ mkn , and cum the dsarvad 

differences in rmctlvlty of the anions. 

Ths incrwse in polaimbillty of the nuclmphilar from the third and subsqumt rows in the Paialic Table axrses e 

relative etabilizetton of the states (Y * R .‘. XI end (Y .‘. R * XI in compsrison wtth the same stetes for the nucleophiles of the 

sscono row. Thus our approach (jives a visual explwUon why nt&ophlles with a similar bssicity, such as alwhols, thlols, and 

eslenols, show appreciable differences in reectivity. 

The thrm-dimensional dim can be appNed for the explanation of the superweak nuclmphiliclty of perchlorate and 

sulfonete mtons in comparison with the k&Is mlon, which else chaws low bssicity, but is a go~I nucleophile. Iodide anion is e 

very polarizable mim, md ClO4- is one of the hardest mtong the nuclmphtles. The weat difference in enaruq of the states (Y * R 

:. X) and (Y :, R . X) thus leads to such a dtffermw in nucleophilicity for thess anions. 

Andqpus n-dimmstonal diagrams cm be applied for the explmntlm of unusual kinetic effects in different reactions 

such m polar effects In radical remtions; substrate and position selectivities in erometic substRuUon; dap@&nm of elkem 

rmctlvih/ In ME reactions on their ionizatlm potentials, etc, 
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