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We prepared a series of N-ferrocenoylated C6-substitued purines with carbonyl group as a linker between the ferrocene and nucleobase moiety [1]. In the course of

reaction (Fig.1.) the two isomers were formed as detected by the NMR spectroscopy, isolated and assigned to N7 and N9 isomers. Yet, in some cases reaction is

regiospecific and only N9 is formed. It is found that N9/N7-regioisomers ratio, or N9 regioselectivity, is dependent on the C6–substitution of the purine system.
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Figure 1. Synthesis of ferrocenoyl-purines

Figure 6. The mechanism of N7/N9

transacylation in acylated purines.

CAUTION!

This is a common process 

in acylated (non-

organometallic) purines. 

C6-substituent on the purine ring effects the N7/N9 ratio of the products during purine ferrocenoylation.

Higher the Chartons’ steric parameter, higher the portion of the N9 regioisomer in the reaction. Quantum-chemical calculation

correlates calculated activation energies (for N7-product) with the ratio of N7 product. This sugests that the bulkier substituent

inhibits the acylation of N7 position and leads to regiospecificity in N9-isomer formation. Still, in some cases the steric effects

do not explain the observed regiospecificity, so the electronic effect of the substituent must be considered.

In common polar organic solvents, e.g.

DMSO and DMF, at room temperature

each of the two isomers may undergo

intramolecular transacylation reaction with

the ratio approaching to the equlibrium

state. (Figure 6.) [1].

Figure 2. Transition state structures for adenine ferrocenoylation (N7 and N9,

respectively) in DMF (B3LYP/6-31+G(d)/SDD level).
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Figure 4. Chartons’ steric parameter correlated to the ratio of N9-

product (%) measured by the NMR spectroscopy..

To investigate the steric effect of C6-substituent of purine anions on N9/N7 ferrocenoylation, we

combined in situ NMR spectroscopy and quantum-chemical calculations.

Quantum-chemical calculations (B3LYP/6-31+G(d)/SDD level) suggest that the barrier for the

N7-isomer formation is higher than the corresponding barrier for N9-isomer formation. The ratio

of N9 and N7 isomers were correlated to the steric effective Chartons’ parameters of C6-

substituents and to the calculated activation energy for the acylation reaction.

Figure 3. 1H NMR spectra of reaction mixture of regioselective (R = C6- NH2,

up) and regiospecific (R = C6-Cl, down) acylation of purines with ferocenoyl

chloride.

Figure 5. Gibbs free activation energies for N7-ferrocenoylation of

purines correlated to the ratio of N7-product (%) measured by the

NMR spectroscopy.
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