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zcw lti5) Recently Fe,~~e::;" has discussed the Baker-Nathan Order (2) in 

hydrogen-bonded systene at equilibria. He has pointed out that ehile in 

pzalkylbenzonitriles tbeAF' for the hydrogen bonded equilibria show the 

BakelcNathan Order (21 , the reverse order is found for thb'cyanhydrin fomation. 

As part of an extended pmgramme in the investigation of E-donor--acceptor 

systems, we hare examined the hydrogen bonding of several alkyl derivatives of 

n-donors with phenol and their charge transfer complexes with iodine. Some of 

the results with nitrogen, oxygen, sulfur as donor atoms have been given in 

Table 1 and 2. 

Table 1 

I&dmxen bonding and charge-transfer interaction of alkyl 
uridinea (R&.&a 

Chargetrans- 

R f'Ka 
Rydmgen bonding with phenol fer complex 

with iodine 
-AFs - AF" 

(KCals/mola) (Kia%,iole) (KCals/mole) 

H 5.17 2.19 8.23 2.40 

4-CR3 6.02 2.42 8.31 2.84 

4-c If 6.02 2.16 8.39 2.85 

4-i-C3B7 6.02 2.42 8.47 3.02 

4-t-C4Hg 5.99 2.46 8.47 3.03 
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TABIS 2 

Hydmnen bondi% end charze-transfer interaction of ketones 
(R,(CO)R2) snd thiouraas (B,NH(CS)NHR2) 

B1 R, 4-H 

Ketones Thioureas 
-APO _ AH* _ 4FO -APO -AHo - AF" 
(LB.) (LB.) (c.1.) k-m.) (H.B.) (c.T.) 

CH3 C13 6 0.00 1.09 3.33 0.12 - - 5.04 

%J c*:15 5 -0.10 1.14 3.51 0.11 - - - 

CH 

c< i-C3lf t-C411g 4 3 -0.30 -0.19 1.48 1.03 3.67 3.19 

- 

0.28 1.34 1.36 4.04 4.20 5.90 6.04 

i-C,% i-C315 2 -0.38 1.21 3.19 0.12 - - 5.90 

t-C4H5 t-C4Hg 0 -0.60 0.99 3.03 - 1.59 4.12 6.45 

The thermodynamics of the interaction of al&y1 pyridinea 

ith phenol ati. iodine are given in Table 1. In Table 2, data on the ketone- 

phenol and keton-iodine systems have been summarized along with the number 

ofo(-hydmgena available for hyper conjugation as well as theTaft G-* 

constants of alkyl groups. A similar tabulation for alkyl thioureas is 

also presented in Table 2. 

If we were to consider the increase inAP CRTti) 

in the order, CH3, C2H5, I-C3y, g-C4Hg, as the BakepNathan Order (l), 

then all the systems studied (Table 1 and 2) generally show the revere 

order in the case of hydrogen bonding equilibria as sell as in charge- 

transfer equilibria with iodine. The only exception to this appears to 

be the hydmgen bondilq: equilibria of ketones with phenol(Table 2). The 

enthalpy data of hydrogen bonding also show the reverse BakercNathan 

Order with the %weDtion of ketones. These results clearly indicate that 

reverse &tkercN~than Order is a mle rather than an exception in n-donor- 

acceptor equili,ria, whether equiliorium be related to hydrogen bonding 

or charge-trans.'er with halogens. It a.,pears that one should not give 

undue importancl? to such empirical orders of reactivity or donor stmqths, 

whem several factors am likely to contribute to the observed trends. 
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The au C,t,of thiourea-12 systems however showed the 

Bake~cNaW Order. Similar observations have been made in n-v* transl- 

tions of carbonyl, nitm and thiocarbonyl compounds (3-7). The Bape~Nathon 

Order in the electronic spectra of these compounds have been interpreted 

in terms of nyperconjugation In els,ctronically excited states of molecu- 

les(2+7)_ 
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