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Abstract: (E) and (Z) 4’,5’-Didehydro-5’-deoxy-6-fluoroaristeromycin (9a and 9b) were synthesized 
utilizing the fluoro-Pummerer reaction. Fiuoro otefin 9a was a time-dependent inhibitor of S-adenosyl-L- 
homocysteine hydrolase whereas 9b was a competitive inhibitor. The effects of 9a and 9b on T cell 
proliferation are presented. 

The design and synthesis of mechanism-based inhibitors of S-adenosyl-L-homocysteine (SAH) hydrolase 

(EC 3.31 .l) have received considerable attention.’ Recently, we reported a new class of mechanism- 

based inhibitors of this enzyme represented by (Z) and (E) 4’5’~diiehydro-5’-deoxy-5’-fluoroadenosine (la 

and 1 b).2-4 The design of these compounds was based on the chemical mechanism for the catalytic 

process. The inhibitors demonstrated moderate antiviral activity,5 but more importantly la and 1 b were 

shown to be potent inhibitors of T cell proliferation and to prevent collagen-induced arthritis in mice. 6.7 

Although the exact mechanism for these observed biological activities is unclear, the relative potencies of 

la and 1 b correlated with kinact/Klvalues. Herein, we report the synthesis of the carbocyclic analogs (E) 

and (Z) 4’,5’-didehydro-5’-deoxy-5’-fiuoroaristeromycin (9a and 9b)8 and the surprising difference in the 

apparent mode of inhibition of SAH hydrolase by these fluoro olefins. 

Ariiromycing (2) was treated with acetone, triethyl orthoformate and p-toluenesulfonic acid to provide the 
acetonkte 3 in 80% yield (mp 217-218X from EtOAcMeOH). The conversion of 3 to the 5’Sphenylthio 

ether 4 by treatment with diphenyl disulfide and tributylphosphine, as in the synthesis of la and 1 b,4 

proceeded in poor yield (5-l 5%) with concomitant formation of N3,5’-cyclonudeoside. Protection of the N6 

amino group as the N.N-dimethyiamidine by reaction of 3 with dimethylformamide dimethyl acetal followed 

by treatment with diphenyi disulfide and tributylphosphine in pyridine and subsequent removal of the 

protecting group with methanolic ammonia gave 4 (mp 167-I 69°C from EtCAc) in an overall yield of 97% 

from 3.1° Oxidation of 4 to the sulfoxide 5 (white foam) with meta-chloroperbenzoic acid (MCPBA) 

proceeded in 97% yield. Fluorine was introduced on C5’ via the fluoro-Pummerer reaction,’ ’ using 

antimony trichloride as a cataiyst;12 the intermediate fiuorosulfide 6 was oxidized to the fluorosuifoxide 7 

(white powder) with MCPBA in 61% yield from 5. Pyrolysis of 7 in digiyme at 120°C in the presence of 

Hiinig’s base gave a 1:l mixture of two geometric isomers of fluoro olefin 8 (foam) as determined by lgF 

NMR of the crude reaction mixture. Removal of the acetonide group on 8 with 99% trifiuoroacetii acid and 

1% water at room temperature (5 h) and separation of the geometric isomers on a Dekker column13 

(MeOH/H20.1/1) gave 9a (mp 200-202°C dec, from EtOAc) and 9b (mp 207-208°C. dec, from 

acetone/EtOAc) in a combined yield of 91%. NOESY experiments established the configuration of each 

isomer.lO 
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Scheme. Synthesis of 9e and Qb 
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a) HC(OEt)3, TsOH, acetone; b) (CH~O)~N(CH~~~ c) PhSSPh, (B&P; d) NHs; 

e)MCPBA; r) RAST, SbC13; g) (i-Pr)*NEt,heat~ h) TFA, Dekker resin. 
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SAH hydrolase from rat liver was purified and the enzyme activity was assayed in the lytic direction 
spectrophotometrically.3 Pseudo-first-order loss of activity was observed with varying concentrations of 9a. 

The inhibition parameters kinact = 

previously described.3 

0.18 min-l and Kl I 6.9 f&l were estimated from progress curves as 

However, 9b was found to be a competitive inhibitor within the time scale of the 

assay (30 min) with a Ki = 1 .l FM. This result was unexpected since both la and 1 b are potent time- 

dependent inhibitors of the enzyme. The presumed oxidation of 9a to the 3’ ketone by the enzyme during 

the inactivation process was also indicated by a time-dependent increase in the absorbance at 320 nm 

(complete within 20 min) due to the formation of the putative enzyme NADH complex. With Sb, however, a 

very slow increase in absorbance at 320 nm (complete in 3 to 5 hours) was observed, suggesting that 9b 

may be a very slow time-dependent inhibitor which appears to be a competitive inhibitor in the normal 

assay time course.i4 

A possible explanation for the apparent difference in the mode of inhibition of SAH hydrolase by 9a and 9b 

is that the conformation of 9a in the active site of the enzyme is favorable for hydride transfer to the 

nicotinamide of NAD from the 3’ position but is not favorable for Sb. There may be a less significant 

difference in the bound conformations of the isomers la and 1 b. 

The time-dependent inhibitor 9a was a potent inhibitor of T cell proliferation (IC50 = 0.8 ph4) whereas the 

competitive inhibitor 9b inhibited T cells less effectively with an IC50 of 6.7 uM.15*1s Aristeromycin (2) a 

potent competitive inhibitor of the enzyme’ 7 was compared with 9a in a separate study and was toxic to 

the murine calls. 

The different modes of inhibition of SAH hydrolase by the structurally similar 9a and 9b have important 

implications In understanding the active site of the enzyme and provide a starting point for the design of 
new inhibitors. 
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