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Because of its strategic location in the cholesterol 
biosynthesis pathway, squalene synthetase enzyme is an 
attractive target for inhibition. Squalene synthetase 
catalyzes the conversion of farnesyl pyrophosphate (FPP) 
to squalene in two steps.1 The first step is the condensation 
of the two molecules of FPP to presqualene pyrophosphate 
(PSPP), and the second step involves the reductive 
rearrangement of PSPP to squalene. Both steps have been 
hypothesized to involve several putative carbocation 
intermediates.2 Ammonium and sulfonium ion analogs 
that mimic the electrostatic properties of the putative 
carbocation intermediates have been reported2"4 to inhibit 
the first and second steps of the FPP to squalene 
conversion. 

In a program to synthesize squalene synthetase inhib
itors as agents for the treatment of hypercholesterolemia, 
we sought to design an analog of the carbocation I (Figure 
1), a carbocation that may undergo reaction with NADPH 
to produce squalene in the second step of squalene 
biosynthesis from FPP. One of the shortcomings of the 
ammonium and sulfonium ions is that they mimic only 
the positive charge of the carbocation and fail to resemble 
its shape, which may be an important property to mimic. 
We wanted to design an analog of carbocation I which 
would not only mimic the electrostatic properties of the 
positive charge but also its shape and derealization. We 
envisioned that an amidinium cation6 would fulfill all the 
requirements necessary to mimic an allylic carbocation. 
This analysis led to structure II (Figure 1), which is an 
exact mimic of the allylic carbocation I. 

Amidinium cation II would be generated at physiological 
pH by the protonation of AMiomogeranyl-iV-methyl-iV'-
faraesylformamidine (1). Retrosynthetic analysis revealed 
that 1 could be prepared from condensation of JV\iV-
dimethyl-N'-famesylformamidine (2) with iV-methylho-
mogeranylamine (3). The required formamidine 2 (Scheme 
I) was prepared by the reaction6 of dimethyl sulfate with 
A^Af-dimethylformamide at 90 °C followed by treatment 
of the resulting intermediate with farnesylamine7 in 65% 
yield. iV-Methylhomogeranylamine (3) was prepared from 
homogeranyl iodide8 in three steps. Treatment of ho-
mogeranyl iodide with trifluoroacetamide in the presence 
of potassium carbonate and tetrabutylammonium bromide 
in DMF at 80 °C furnished iV-homogeranyltrifluoroace-
tamide (4) in 31 % yield. iV-Methylation of 4 with methyl 
iodide in DMF using sodium hydride as base yielded 
AT-methyl-iV-homogeranyltrifluoroacetamide (5) in 98% 
yield. Hydrolysis of S with potassium hydroxide in 
refluxing aqueous methanol furnished 3 in 77% yield. 
Treatment of 2 and 3 in refluxing toluene6 in the presence 
of ammonium sulfate yielded the desired compound 1 in 
53% yield. 
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Compound 1 was tested in a rat liver microsomal assay, 
and it inhibited squalene synthetase with an IC50 of 6.9 
nM. When 1 was tested in the presence of inorganic 
pyrophosphate (PPj) it showed an IC50 of 0.1 nM. Such 
an enhancement in the activity in the presence of added 
PPi was first reported by the Poulter group3 and serves 
as good evidence for both the involvement of the cation 
in the rearrangement and its existence as a tight ion pair 
with PPj in the active site. This analog is thus much more 
active than those reported by Poulter et al., which were 
active only in the presence of PPj. These results suggest 
that an amidinium cation is a suitable mimic of the allylic 
carbocation. To the best of our knowledge this is the first 
report9 on the utility of an amidinium cation as a mimic 
of the allylic carbocation. 
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Supplementary Material Available: Procedures for the 
synthesis of 1-5 are available (2 pages). Ordering information 
is given on any current masthead page. 
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