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THE THERMODYNAMICS OF THE FORMATION OF 
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agrwment wlth those measured for yiide fonnatbn by nanosecond flash phatolysh? Th AHr Values obtained by 

PACa~ghrsnkrT~l,krrddi#onto~WrSdl~pK.ud~proton(PA)amnlty~nlwa Plotsof&& 

versus ths pKa of the substIMed pyridines are given in Figure 1. 

Table 1. Experimental Heats of Reaction for Yllde Formatbn Between 6ubstiWed Pyridines and 2a,ba6 

J&SC lUd WW 

SF -0.44 211.8 -7.9 13.71 -2.8 i2.81 

2u 0.49 214.8 -14.7 il.11 -7.3 [2.11 

H 5.25 220.4 -21.1 12.91 -19.5 [l.Ol 

2-W 5.94 223.7 -15.0 Il.81 -18.6 D.01 

4-W * 6.03 223.7 -25.1 Il.41 -21.8 [l.Ol 

2.6-CH3 6.50 227.1 -10.3 B.31 4.1 to21 

s Inheptane,295K,sesoref.5. *AverageofatleastSmeaaurements. cValuesinwa&r,ref.Q. d Rd.11 

8 In kcalhnol. f Errors in parenthsses are tla gValues corrected for quantum yield for formation of 2a. 0 - 0.67, 

see ref. 6. 

Figure 1. Heat of Reaction for YUde FormotIon, AHr. wsus pKa of 6ubsWuted F+yridiw (a) 2a, (b) 2b. Open 

squares represent 2-methyl- and 2.4dimsthyipyridine. 
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Thedatareveaiar@mrallnteres6ngtrends Firpt,theaboveplotsshqwreasonablsUnearcorrelaUons 

between the PAC AHr values and the p&‘s of the pyrldines (2~ C.C .= O.Q4,2b: C.C .- OS, exckdlng Bmethyl- 

and 2,6dim8ihyipyrldlm), Tb AHr values and tha ws-phase proton afflnkiea of ths Fvddinrs are also lhear’l~ 

correlated (2a: o.c .- O.Q6,2b: c.c ,= OS7, excluding Bmethyl- and 2,6dh1ethylpyrkh).~~ This suQQestr that the 

strength of the newly formed bond is diructiy related to the electron donating ability of ths pyridine. Ths reversibility 

of ylide formation undo the reaction conditions should In part be determined by the maQnhd8 of AHr>* For 
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exampi~thepmdkted’kmmrsibb’fomatkn ofpyMinlumylidaS&;bO(-HIbwportadbyttaahphototysis 

shrdksinwhlchthryl~~foundtokuQ~lylong_lhnd(.lOOrrtor3b)u~condltknr~~ 

caMnes should not be.2 However, the weakiy ccwdinatod pyridhlum yiidos, 1.0. wtih ebctron wtthdrawlw groups 

onthepyrkiine,msyIndeedkfarmed’mvarsi~. Pmductandfiaahphowyskstudbsamcurmnuyin~to 

testthispmdktion. 

~nd.~~nen))ul~tor~~rllgMlyg~~thn~tar2b,i,.~irarbongcw~acid 

towardsthepyridinesthan2b. ~anJid~~in~‘~U~ol~28ud2b~tothdr 

mspwthmyiide3SaandSb maypotantlanyaccountforw~ratesof~ wful tha pyridines.7~‘0 

Howwar,stericeffe&aisonmdtobeconsidwed. A2haughAHrforpyridiniumyiida fomutknshadddecreaseas 

the%tabiiity-ofthecarboneincmasqtharaliuibindk8te2Nt carbamsIvhichar0siglMcanuymoro’!jtabl~’than 

2b may aiso form pyridinium yiideat3 Third. the changea inAHrwi91 varying pyridim pK. fw the two carbones are 

similar (2~ slop - -23,2b: siope = -2.8). I.e. the siop is independmt of carbarn aub6UMkn, R - Cb or QHs. At 

presentItkuncbu~rar~onon~c~wYIgrutlya~ditrsensltMtytoths~~ksffsctsof 

the pyridinas. 

Fourth. thy Ati~~~ tar CMOM compkxatkn with 2mahyc and Psdimahyl~h~ M @gnifkantly 

kssthatthosapmdictedfromthapyridimpl<lvaiwa Thopoorcorreiationindicatasthatthecafbenesarernore 

sansitivetostwkintwactkmwiththapyridinesthanisaproton 

~~~~~~ar~pyridi~unk~mpuedb~rbwb8cidal’For 

exarnpie, the enthaipba of compiexaUon of 6% and B(CH& wtth pyridlm, 17.9 and 21.3 kcai/moi, are quite similar 

tothosaofcatbems2aand2b. l5 inadditkn,~stsrlcsfhcts~Int~~pkxlltknof~~ 

methyiated pyridinas with the -2aand2b ~~obasnndwlth~kri~B(CH3h,butnotwithBH3. 

Future studies will imwtigata both the kinetks aM tJw_ of l kctrophiiic~ cubems with other 

nwtrai and ionic nucieophiIos as a function of carbon0 sum solvent pokrity, and tampamtum. 

Am This work was supporbd by the Natknai Scknca Foundation (CHEa1370). the Research 

Corporation and the Petroleum Research Fund, adminbtamd by the American Chemkai Society. 
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