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~Po~shtypa2~~iminatiopl~~~inoarb~ccaparmdskos~~si~ 

stndiedforketams, &it ocaurs also for aldehydes,oarboxylio aoids,oarboxylata esters 

aud~0therolasses 0ftxmpoImd.l The reaotiaa for slkylesters ofmtio Carboxylio 

acids is oflawquantumyield (CO&'), aud It appears2 to involve the rapld formation of 

~~~~birPdi~locpabreoLdovntogirepr~ts,butwhiohlarg~rsoerts 

tot& gmmndstate of the starting esterby areverse bydrogeptrensfer Btep (1). 

YH 

I: ?g 
Ar-c-0 * 

Ar-C-O-CH2-CH2R hv, A+xH,-~ - o 

CH24HR 

(1) 

- AI&o-CH,-CH2R 

The inWtemtb0 shorl+lived, since au optically active stertiug ester is not 
racmised alirradiation, llhichmeansthat~rsiaaoith4biradicaltotheariginal 

esterie much fasterthanbondrotatico. 

I Ar cmi2-cH2-ar(CH3), 
': 

-% Ar-C-OX + CE2*wcH3)2 (2) 

+ = 0.1 - 0.3 

ThehiehsT~Jieldray~se~ethel~oftheGH~s~at 

thesiteofh#rogemabstrac&m&ecause oftheadjacmt ~aainogroup)lnmeases 

therateomstant forthe priaMyabstraCthmstepand,moresignifioanUy,decreases 

theratsooMtaatforthere=me ~transferotep.Thiswonldalterfhs 

muapkrgofthe bhadhal~teiafavoarof~t fomatl~Boucnsr~ 

~apuism~the~tersaub&ituteddth apbeu@oralko~~(~eeTTeblel)doeenot 
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mqyortthieproposal,sincetheee,boups ehuold3ro deoreeeethehaaalytioboodetreagth 

of the adjacent C-H bond kp a dmilar or greater amuut. 

Table 1 Quantumyielde forproduct&m of oarbcqylic aoidt 

Am-cLcH*-cH2-Y & 
M-co-(w 

Ar Y 

cbHs OH3 

‘6% N(O&,)2 

“bH5 N(y2 

pp4b$ W313)2 

cbHs OcH3 

%Hs OO24 

‘SH5 cb5 

cbtL 
hq2 cl- 

2-%oILI N(C%j2 

8OlTesd 

“‘63 2 

“‘65 2 

Cli3CN 

'-'bH12 

=-'bHl 2 

cb%i 

c-cbH1 2 

CH3CI 

“-‘63 2 

+ (a) 

Mw3 (b) 

0.24 

0.21 

0.19 

0.038 

0.009 (0) 

0.014 

0.018 

0.08 

(a) converted to mew1 ester di.a~crethaue, and setimatedby r.p.c. 

(b) referenoo 2 

(0) referents lJ 

A second possibility is that reaction ie more effl01&farthe@imthyl~)etl7y1 

estere thanforthe other elkyl ssterebeoau~e an initiel electm+tranefernmohanimie 

iUvolved in the former case (3). 

0 0- 

Ar-8-O-o,-CH2-IWe, 2 &-CH2-CH2:&e2 

O/ 

A&~H2-CIi2-N14e2 

The mticarine of the intmwdhte (to starting material or to prodwte) in the 

electron-tranefermeohani~candiffer frothat -ted onthebasie ofadirect 

hydrogen-transfer meobanim ii e%ther (i) the electron trander gives a switterion 

IIUC~ goee directly to products, or (ii) the birad%oal ie famed as a sllbee~& intar- 



100. 12 1023 

mediate, but in a differeut state (e.g. of spin multiplicity or conionoticu) frcr the oue 

which mould be formed by direct, hydrogen transfer. 

For ketouee of the type Ph-CO-(CH2)3-NR2 , au electron-trausfer mechauism has baeu 

ruledout for the eliuiuaticureacticu (alUmughiutramolecularcharge-transfer is 

involved in the radiatimless decry of the excited ~tate),~ but the followiug obeervatiam, 

take together,provlde strong mpportfor an electrcu-trausfevmechaniglinthe reaotiou 

of esters studied here% 

(a) The cmqmriscuuith elk~~laudph~letbyl esters indicates thathmolytic C-H 

bondetrengthatthe site ofabstracticmir notthegovemiugfactor in producing a 

higherquautuuyieldforthe (dinMhylamdno)ethylesters. 

(b) Iieither peuta-1,~dieue (a triplet quencher) uor biacetyl (a singlet aud triplet 

quencher) queuchea the reaction of 2-(13methylmduo)ethyl bemcata (see Table 21, wherean 

both can partly quench the reaction for alkylbemoates.2 This means that the excited 

state(s) respomible for reaction iu the present system are very short-lived-(ZC 10-los), 

probably because the primary electrcu-transfer step is very fast. 

Table 2 Effect of quenchers 

Ar Y queucher Q . 
'6% "(Cfy2 nam 0.24 

c6Hs k(Ch3), peutadieue (0.1 fi) 0.26 " 

'64 N(Ch3)2 biaoetyl (0.1 I$ 0.23 

(cl Fhtonation of the nitrogen atom by couveraiouto the amoulum ealtleads to avalue 

for the quautum~eldwhiohis ocmparableto those for the urmubstituted esters.The 

electrobtrausfer mechanism i6 not possible in the aammium ompouud, and the reactlou 

muet occur by a hydrogeu-trazmfer mechanimn or frolp the free (dlmethylmiuo)et@l ester 

in equllibriuuuiththe aalt. 

(d) The efficiency of elimination for the (dimethylaui.uc)ethyl eater of P-naphthoio acid 

is quite high (0.08, about one-third the velue of the quautum yield for the ester of 

bensoic acid). This is iu contrast to results for ieobutyl naphthoate (+ - 0.00016, 

about50 time~louer than the ~t~yieldforisobutylben~~)2. This points to a 

mechauis3n for the nitrogen-containing ester which does not involve hydrogeu transfer in 

the primary step. 
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