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Abstract: A series of aromatic azides which could act as potential photoaffinity probes for the yeast lanosterol 14a- 
demethylase (pamt4DM) were prepared. One of these, 1-[3H]-p-azidophcnyl-2-(1-imuiazolyl)ethanol, has heen 
demowX&d to label purified P-45014DM from &ZCChmOmyCeS CereVisb?. TheSe ESUh.5 pmVi& the frameWork fw 
future labeling experiments. 

Fungal lanosterol 14a-demethylase is the target for the medicinally important imidazole/triazole class of 
annfungaI agetItS’. This enzyme iS a member Of the CytOChrOme P-450 monooxygenase family (P-45014& 

and effects the demethylation reaction by two regiospecitic hydroxylations at the C-32 (14a) methyl group 
followed by a final C+consuming oxidation 2. The net result of the enzymatic activity is the loss of the methyl 
group as formic acid and release of the sterol as a A 89-A14,15 conjugated diene. The preeminence of this 
reaction in stem1 biosynthesis in both mammals and fungi, although presently only inhibition of the latter has 
proven medicinally important, has made the elucidation of P-45014DM structure-function relationships 
paramount in the chemistrv of sterol biosvnthesis. We report herein the svnthesis and evaluation of a series of 
imidazole-containing aromatic azides as potential photoaffinity labels of p;ritied P-45014~~ from the yeast 
Saccharomyces cerevisiae. Such probes could be used to identify active site residues which would be helpful in 
refining predicted three-dimensional structures of P-45014~~ and P-45@ in genera13. 

Aromatic azides bearing N-linked imidazoles were prepared in the following manner (Scheme 1). First the 
appropriate parent chloro or bromop-nitrophenyl compounds were reacted with imidazole in DMP at 0 ‘C to give 
the N-linked imidazole adduct. These adducts were reduced to the corresnondinu amines with Sn/HCl. 
converted to the diazo-compounds and treated with sodium azide to afford the ph;toaffmity probes 1-(p- 
azidophenyl)imidazole (l), I-(p-azidobenzyl)imidazole (2) and l-@-azidophenacyl)imidazole (3)4,5. The 
compound, p-azidophenyl-2-(1-imidazolyl)ethanol(4), was prepared by sodium borohydride reduction of 1-(p- 
aminophenacyl)imidazole (5) (the precursor to 3), followed by diazotization and treatment with azide5. 

Scheme 1. Synthesis of Photoaftinity Labels 
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All four azides gave Type II difference spectra with purified P-45014DM indicative of coordination of the 
imidazole nitrogen with the heme iron (III), and showed high affinity for the enzyme (Table 1)6,7. Compound 4 
was selected for further study as it demonstrated the highest affinity for P45014DM and could easily be labeled 
with 3H by reduction of 5 with NaB[3H]4. The labeled compound, l-[3H]-p-azidophenyl-2-(1- 
imidazolyl)ethanol(6) was obtained in 57% yield from 5 with a specific activity of 26.4 mCi/mmollO. 
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Photolysis of 6 was efficient and rapid upon irradiation at 264 nm (tin = 2.5 min) in phosphate buffer; 
however, effective incorporation of 6 into P-45014DM was achieved only upon irradiation at 313 nm (tin=& 
min in phosphate buffer) for 3 hours lt,12. Labeling was maximal at 10 fold excess 6 over P-45014~~ (Figure 
1). 

Table 1. Interaction of Aromatic Azides with P‘45014DM6’a 
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Compound Number 
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KD (PM) 

25 
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Figure 1. Labeling of P-450,,,,* with 1-[‘H]-p-Azidopheny1-2-(1-imidazoly1)ethano1 
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l-[3H]-p-Azidophenyl-2-(1-imidazolyl)ethanol (PM) 

*I pM in 100 mM phosphate, 1 mM EDTA, 0.2% Tergitol 15-S-12, 20% glycerol pH 7.0 

Incorporation of 3H into P-45014~~ was dependent on irradiation at 313 nm and was substantially 
decreased upon addition of the imidazole antimycotic, clotrimazole a known active site directed inhibitor of this 
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enzyme (Table 2). These results, couplwl with direct s~c~photome~c evidence for a tight P-450~4~~-6 
complex (Type II difference spectrum), strongly suggest that the site of labeling is at the enzyme active site. 
Furthermore, isolation of the porphyrin (as the methyl esterl3) from tryptic digested P-45014~~ revealed 3H 
only in the peptide fraction demonstrating that 6 labels the peptide backbone of the enzyme and not the heme 
prosthetic group. 

Table 2. Conditions for Labeling P”45014DM with 612 

“Labeling mixtures consisted of P-45014~~ (1 ltM) and 6 (10 PM) in 100 mM phosphate, 1 mM EDTA, 0.2% 
Tergitol 15-S-12,20% glycerol pH 7.0 

This work provides the first description of P-4.5014~~ directed photoaffmity probes and provides 
the basis for the isolation of iabeied active site peptides. Given the low quantities of available enzyme, this will 
be achieved using compounds ~n~~radn~ nuclides of higher specific activity (eg 1251). Since many P-&OS 
bind imidazole containing compounds, these phot~f~nity labels should be useful as probes for other P-450 
~n~xygena~s, 

We thank Dr J.C. Loper for yeast strain S. cerevisiae JM745/pVKl used in these studies. This work was 
supported by a grant from the Natural Sciences and Engineering Research Council of Canada (NSERC). 
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