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A fundamental aspect of the chemistry of porphyrin8 ia the tautomerism 

of the tlinner'l hydrogen& Recent studies 199 have shown that this tautomerier may be 

observed by low temperature k NM9 spectroscopy. The kinetic isotoPe effect (kNg/kN9) 

obtained from these studies2 was 67 for meso-tetraphenylporph-phyrin (TPP) and 6.9 for 

deuteroporphyrin-IX dimethyl ester (Deut-IX), and was claimed as evidence for dire& 

interconversion of tautomarr (A) and (&I for TPP by a simultaneous two-proton shift, 

but steprise m tautomer (&I for Deut-IX. Tautomer (2) was postulated to be more 

favourable for Deut-IX owing to differentiel basioity of the "Pyrrole" rings arising 

fra different numbers of electron-releasing substituents on those rings. 

We hsve follornd this tautomerir by 
13 
C and ia NU9 speotroscoPy for 

TPP, De&-IX, snd CoProPorphyrin-I tetramethyl ester (Coplro-I) (Table). The lou 

tapaature "C speotra of N,N*-dideuterio-TPP (TPP-d9) and Copro-I-d2 unembiguously 

cenfim our esrlier suggestSon that the b- ng of the "a-pyrmle" carbon dguals 

ir due to tautomeric exohsnge, ’ snd & lb quadrupole effeotr. The number and relative 

positions of the "C resonanoes at low teqwrature are consistent with the lR-oppodte" 

taut-r (&I snd (at), and not the uH-adjaoent" tautomer (a). 

The 13C lrpectmm of TPP at 33' shows (Tsble) that the %-pyrrole" carbon. 

sign& are just shove their coslesoenor temper&we, while for 'fPP-d2 at 35'. the 

tt9-~le8* cerbon signals are just above coalesoenae.' By use of the equstion for the 

Id exohsngr 1-8 it I+ possible to estimate the rates of tautomerir kN3, kN,, st 

the - tompor8ture. This yields the isotope l ffeot e E. 12.1, snd AG*= 

l 

Address aorrmpondamo to this suthor. 
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TPP &8 P II, R's Ph 

l&It-Ix Rl.J,%8 * a , I129499 P II, I+’ I P 

copro-I Rb3,%' p ws , R2*4*6*8 P P, 2 I A 

copro-II R1,4,598 I m, 
R&3,6,' i p , RQ- H 

P - cR2.cR2.co2Re 
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s. 12.3 and 13.9 lad/mole 

coelescen~e temperaturam in 

s. 11.0 kcal/mole (60 ?4%) 

for the protio and deuterio TPP respectively. From the 

the 
1 * 2 spectr8we find LLGzaa~. 11.4 (100 wfs) and do:,, 

for TPP and A G$Gs s. 1s.~ (100 WS) cmd AGOG s. 13.3 

kcal/mole (60 ~6Is) for TPP-d2. This i.=ediately gives A$ s. 9.2, A% E. 10.8 

kcaI/mole aud AS’ -10 (2 1) e.u. for both the profio and deuterio compounds. The 

Deut-IX-d2 

(C22C12) 

TFV 

(CDC13) 

b TPP-d- 

(CQCl;) 

@tB_pyrrolelt w 

iH -20° 8.93 8.Q5 9.81(22) 9.88 9.84 

II -4OO coalescence 

I, -65O coalescenoe 

II -BOO 8.72 8.82 9.51(W) 9.73 9.69 
8.QO 9.00 9.80 9.77 

%qyrrolell ll&pyrrole*l 

13C 35O 145.8 (25 H& 130.6 

-~ 

13 
C 3s" 130.6 (50 IIs@ 

,I -60' 137.1 127.3 
154.0 i33.9 

COpFO-I 13C 35O 143.5 (30 WC 136.2 137.9 

(CD2C12) 

copra-Id2~ 13C -75O 133.2 134.5 133.2 134.5 
(CD2C12) 150.6 151.7 138.9 139.9 

x%E: '"g G $ NM2 Chemical Shift8 <S$ =3= ==fx51f== =f==P= 

Footnotes to Table 

%I Spectra measured at 100 UIs and 13C spectra at 25.2 Mls. 

Due to the isotope effect upon the rate of tautomerir, replacement of the Vnne+' 

protons with deuterons raises the coalescence temperature, facilitating observation 

of the slow exchange spectra. 

Approximate line widths at half height. 




