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In recent years there has been increasing interest in comparing different pro-
cedures for measuring the lipophilicity of drugs. In particular, reversed-phase high-
performance liquid chromatography (HPLC) has been presented as an alternative to
both reversed-phase TLC and direct partitioning!—*. In particular, Hulshoff and Per-
rin’ compared reversed-phase HPLC and TLC procedures. Unger and co-workers,2+3
showed that the log (relative retention times) are highly correlated to log (partition
coefficients) obtained from the classical shake-flask procedure. Caroon et al.® deter-
mined the l-octanol distribution coefficients of a series of 2-substituted imidazoles
by HPLC.

The purpose of this work was to compare the partition coefficients of a series
of S-nitroimidazoles evaluated by means of HPLC with the Ry and log P values
previously measured®.

EXPERIMENTAL

The nitroimidazole derivatives were obtained from commercial sources and
drug companies. The DA and MY compounds were generous gift from Carlo Erba
and Midy, respectively. The compounds used are listed in Table I. Analytical-reagent
grade solvents were used.

Chromatography was performed on a Waters 6000 A chromatograph using a
uBondapak C g column (300 x 3.9 mm [.D.) (Waters), packed with silica gel (particle
size 10 pm) with a C,3 chemically bonded non-polar stationary phase. A UV de-
tector (Waters Model 440) at 313 nm and Hamilton 802 chromatographic syringes
(25 ul) were also used.

The nitroimidazoles were separated using methanol-water (40:60) as the mo-
bile phase at a flow-rate of 1 ml/min. Compounds DA 3831 and DA 3804 were eluted
with 40% methanol buffer at pH 3.8 and 7.6, respectively. Samples were dissolved
in methanol (1 mg/ml) and applied to the column in 5-ul volumes. All solutions
were first filtered to reduce contamination.

The experiments were performed at room temperature (20-22°C). The retention
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332 NOTES

times were expressed as log capacity factor (k') (Table 1), where £’ = (1, — 15)/to.
The determination of Ry and log P values and dissociation constants was carried
out as described previously®.

RESULTS AND DISCUSSION

The relationship between log k" and log P in the octanol-water system is de-
scribed by the equation

log & = 0.082 + 0.306 log P (n = 22, r = 0921, s = 0.098) (1)

(F = 112.22; P < 0.005; t log P = 10.594), which shows a fairly high correlation
coefficient (n is the number of data points, 7 is the correlation coeflicient, s is the
standard deviation. The F test shows the significance of each term.) On the other
hand, in a previous paper! we investigated the relationship between the chromato-
graphic R,y values and the log P values finding a very low correlation coefficient. In
fact, using the extrapolated Ry, values in Table I we obtained

Ry = 0590 + 0.2921og P - (n = 22,r = 0.331, s = 0.630) 2)

(FF' = 246; P < 0.25; r log P = 1.567). When considering the molar refractivity
summed over the R; and R; groups, the following equation was obtained:

Ry = — 0.308 + 0.287 ZMR, , (n=22,r =0.804,s5s = 0397) (3)

(F = 36.50; P < 0.005; 1 ZMR, ; = 6.041). Moreover, introduction of the log P
term into eqn 3 yielded a significant imprcvement;

Ry = — 0.338 + 0.299 log P + 0.288 TMR, , (n=22,r=0.872,5=
0.335) 4

(F = 30.20; P < 0.005; rlog P = 3.017;, t EMR,, = 7.191).
The molar refractivity was considered as an expression of the binding of ni-
troimidazoles to the silica gel layer. In a similar way we obtained the equations

fog & = 0.039 + 0.021 EMR, , (m=22,r = 0160, s = 0.248) (5)
(F = 0.53; not significant), and

log £’ = 0.009 + 0.306 log P + 0.022 EMR, 3 (n=22,r=0937,s5s =
0.090) (6)

(F= 06805 P <0005:tlogP =11.494; t IMR,, = 2.112).

Although egn. 5 is not significant, an analysis of variance showed that the
introduction of the ZMR, , term into eqn. 1 yields a significant improvement in eqn.
6. However, eqns. 5 and 6 show that the molar refractivity as an expression of the
binding to the stationary phase in HPL.C is much less important. At this point one
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would expect a relatively low correlation between log &’ and Ry, values. In fact, eqn.
7 shows a very low correlation coefficient:

Ry = 0480 + 1.236 log k' (n =22, r = 0467, s = 0.590) €]

(F = 5.58; P < 0.05; r log k' = 2.362). The introduction of the ZMR, , term yielded
the equation

Ry = — 0346 + 0.925logk’ + 0.267 ZMR; (n=22,r=0875s=
0.331) (8)

(F = 30.92; P < 0.005; t log k' = 3.102; t MR, 5 = 6.650), showing a significant
improvement and emphasizing again the role of the binding to the stationary phase.

In conclusion, assuming that the log P values are the best measure of lipo-
philicity, this work appears to show that the Ry, values of nitroimidazoles represent
a measure both of lipophilic and polar character. On the other hand, the log £” values
are better correlated with the log P values even if the significance of EMR, , term

in eqn. 6 shows that the interaction with the stationary phase also plays a role in
HPLC.
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