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'Ihebyhvm. Ph~'Pb2GH. (whereMad M' =C. SiorGe) are mre 

acidic by 1.5 to 2-7 pKa units than the conpounds, Pk+H, in dimdtyl sulfoxide. 

'I?Es enhanced aciditywbicbis not reflected in the hydrogenbonding studies is 

explainedintemsofanRO'nE~* interaction in the conjugate base form. 

Iheiorkationconstantsforaseries of bym-oxy ccw=nds ofcarbon. silicon 

andgerma+uaare reported fortbe first time <cf_ Tablel)_* publisheddata~n th - 

relative acidity of these types of caqmmds 
2-5 

arebasedonFHRchemicalshifts I 

halfneutralizationpotentials6andhydrogenbmding studies. 4.7-9 

Iheaciddissociationconstantsweredet~indimethyl sdfd*. m. 

usinga variationoftheindicatormxbodreportedpreviously. lo lheorderof 

acidityofthe~~~~~derivativesofcarbon. siliamand~~~ h 

* 
Tovhcmcomesp&mzshouldbe~essed. 

%cently. a pKa value of U-63 f 0.07 has been Qtermined fortriethylsilaml 

aqueous1XNaC104usingasolventdistributimrfetImd. 1 



c29 

Table 1_ pKa Values of Hydroq Derivatives of Carbon. Silicon and 

a 
C+xmaniuninDEiso 

Indicatorb pKac< c )d 

*3rn 6 

Ph3SiOH 21 
8 

m3- 6 

Fh3SiCPh2CEI 5 

ph3Gecph2oH 6 

Ph3-53.SiPh2m 24 
3 

*3-P 6 

I 

11 
I 

I 

II 

II 

II 
I 

I 

16.97 (0.24) 

16.63 (0.07) 
16.57 (0.11) 

17.06 (0.17) 

14-33 (0.13) 

14.25 (0.05) 

13.87 (0.09) 
13.99 (0.03) 

15.50 (0.25) 

aBase: tetramthylamxmiun hydroxide; temp: 25.0 f 0.1". 

bIndicator It 4-nitrodiphenylmine; pK,. f 14.3 0.3. 

Indicator 11: 2.4-dintrodi~~lamine~ pK,. 12.4 2 0.3. Ref. 11. 

cStandard acid, pH2NC6H4CD2H: found. pKa, 12.83 (0.04). 17 

dems; lit?, pK,, 12.7 _CO.3. dStandard deviation. 

accord with the "'relative acidity" as deterMned fi-omhydrogen bonding studies, Si> 

8 C=Ge. A _ caqadmn of the pKa values in DMSO and thz pKvalues for hydrogen bond 

formticnwithlliFinCCl4forthe tiphenylhydraq&rivatives. *revealsthatthe 

SiampoundhasapKavalueof - 0.4mits1r~wr than the CandGe conpoundswhile the 

pKvalue is - 0.7 units lower. One~texpectscmdifferencebe~theacidity 

orderbasedonpK,studiesandtheorderbased~hym-ogenbondingstudies,sincein 

thefomErcase.solvatedicmsarefommimdis soci.aticn,while inthe lattercase, 

inref, 8: Ph3UH.+0.05;Ph3Si.UEI. -O.O6;Ph+QL+O.~. 



theO_Hbandisweakenedbyassociationwiththe~base. Theclosecorrespondm-( 

betweenthepKavaluesam.i thehydrogenbondingpKvalues suggests thatsolventeffk 

and degree of Qissociation have little effect on the or&r of acidity in this series 

The above results are best ratiooalized in terms of iJlductive and pi bonding effects 

as proposed by West, et al. 
8 

-- 

surprisingly. thepentaphmylhydroxy carpomdsaremreacidic tbanthe triph+ 

hydrmcy caqxamds by 1.5 - 2.7 pKa units. cf. Table 1. ?hisenhmcedacidityisno~ 

refiectedinthehydrogenbmdingstxxiies. Ihe i-r. hydroxyl spectral shifts on i 

hyctrogenhmdingwithDMSO.Av~, are about the sam for both series* and the pK ! 
. 

determined for the hydrogen bonding of Fl13~?eCBt~Ofiwith ?HF. -0.06. differs little I 

fmmthe~~calculatedforPh3CQ1~Ph3CeOHfranthedatainref_ 8. The 

aboveresults~basizethedangers inherentinrelatinghydrogenbonding st&Lesto 

acidity. 

Theenhanced acidityofthepenta&fmylhydroq coqxnmkoverthetriphenyl- 

hydrow caqomds &lrost easily explained in term of an interactionbetwen an 

cnrygennonborading'electronpairand~lowestenergy~cupied~lecularorbital 

ofthem' system.~+lIM&, 
12.13 - , z.. thea-effect,inthepenrzaphenylhydroxy : 

Series_ IhenaMeofthis~.maybeo*14 and/or II* 15. Thebetterenergy 

matchingbe~the~amithe rxmbm%gpairsmoxygeninthEtanionform * 

overtheconjugateacidfonnleadstola~re~ensivechargedelocaLizationinthe ; 

ar&mand, thus. enhawxdacidity- lhemergyofthe~.miybe fUH&ZlIXeJEd 

~the~lderiMtivesasa_equenceof~withthephenyld systers. 
16 

Inorderto~bstantiatetheproposalthat"~~,. conjugatimleads tothe 

enhancedstabilityofthePh~'~O-ions,uehaveestimatedthe~~diff~e 

betwentheq-,levelsandthe~,. Basedonspectralandthen&ynamkdata,th 

* 
A~-(a&: E%Jm. 251; Ph3Smi. 411; R+ecH. 270; ph3SiCR@H. 242; 

determinedona~'IR-20spectrophotcneterus~PyrocellS22-350.1cm 1 

-1 cells; solwmz. ax&; R3mi, 0.008 H; m. 0.10n;aC!cmy~i0 an - t 
! 
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l.m&. iscalculatedtobe- 2 eVabovethenglevelsofthe lMSOsolvatedion.* 

Ikeelectronic spectraofthepentaphenylhydroq cuqunds show an abskption 

band, 225-243m1,whicb is absent fromthe spectraofthe triphenylhydroxyderivatives 

This band which undoubtedly arises fran a u + w transition14'L5 is shifted to 

1-r energy by substituent phenyl group~.~' 

Theauthors gratefullyacknowledge the f- mancialsupportofIbwGxning 

Corp.. Hidland, Mich. We also wish to ackmwledge the role'of lk_ Dale E. Sharp 

indetenuinix?gthehydrogenbonding equilibria ca-tstant. 
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