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A STERROSPRCIFIC SYNTEIRS IS OF A RRNIN INRIBITOR(BW-175) WHICH 

INCORPORATES A SDLFONRMRTJ3YLRNR ISOSTRRR AND A DIHYDROXYRTRYLRNR 

ISOSTRRR. 
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smnary: (2~,3~,4~)-4-[LN-[(2~)-3-ethyls~fonyl-2-(1-~phthy~thyl)- 
~pionyl]norleucyl]amino-5-cycl~l-1-morpholino-2,3-pentanediol(~-l75) was 
synthesized stereospecifically. 

Inrecentyearsnmerou s renin inhibitors have bsen synthesized. Most,hmever 

are sub&rate-analogous peptides containing an isostere of the scissile bond' 

and have several drawbacks such as low oral bioavailability, high susceptibility to 

proteolytic hydrolysis and rapid biliary excreticm. We have tried to rmovepeptide 

bonds fran renin inhibitors inorder to improve their oralbioavailability, ti 

havesucceeded inproducinga ncnpeptide, orally active renin inhibitor, Bw-17.5, 

which incorporates a dihydroxyethylene isostere, (2$3&4s)-4-amino-5-cycloheql- 

l-morpholim-2,3-pentanediol(AOlP) (Fig.l).2 

Fig. 1 The structure of m-175 
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ENI?: (2s)-3ethylsulfonyl-2-(I-na@khylmethyl)pmpionic acid 

Nle: L-Norleucine 

Renin inhibitors cakaining AO4P of (2s_,3lX,4~)-umfiguration were expect& to 

shcwthe highest potency, based on the study of relateddiol-containing inhibitors 

of H.D.Kleinert et a1.3 me c-teImina l ACMPofwY-175 was synthesizedfran 3-O_ 

benzyl-1,2-&i sopropylidene- a -D-ribo-peutodialdo-1,4-f-( 1). 4 The cutline 

mts shcxm in Schme 1. Cmpcumd 1 was readily prepared frm D-glucose via 1,2:5,6- 

di_O-iscpropylidene- s-D-allofuranose.5 The cyclohexyl group was introdmed by a 

Wittig reaction. The aldehyde 1 was treated with the ylide which was prepared frm 

cyclchexyltri@kanyl&os@mnim brunide and n-butyllithim in 1,2dimethoxyethane. 



scheme1 Stereospecific synthesis of (2s,3E,4s)-4-amino-5-cyclohexyl- 

1-mrpholino-2,3-pehtanediol(A0lP). 
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Selectivehydrogenationof there~ultedolefine2~ wasperformdbycatalytic 

hydmgenation over Raney nickel to yield 3. Treatmentof 3 withdryhydrcgen 

chlorideinmthanol causedtheremval ofanacetonide protectico and methyl 

glycosidaticn at the same time. The resulting free hydroxyl group at C-2 was also 

protected with a benzylgroup. subsequent hydrolysis of the methyl glyccside 

afforded 4. The reductive amination of 4 with morpholinehydrochlarideand 

sodium cyanobxohydride afforded the alcohol 5.7 l-he treatment of 5 

with diphenylphosphoryl azide in the presence of triphenylphcsphine and 

diethyl.azcdicarboxylate,8 which is modified conditions of Mitsunobu reaction, 

farmed the azide 6. Hydrcgenaticn of 6 over palladiumblack under the 

atmospheric pressure of hydrogen produced 'I(A(EIp).' 

The N-terminal of W-175, L-N-[(22)-3-ethylsulfonyl~2-(l-naphthylmethyl)- 

propionyl]norleucine(l5) was synthesized as shcxm in Schema 2. 3-(l-Naphthyl)- 

propionic acid was coupled with Evans's chiral auxiliary lo to afford 8. 
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Scheme 2 Synthesis of the N-terminal sulfonemethylem isostere and W-175. 
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'I&DA, @zH~-O-CFI~-B~(~O%); 2)r.,ioOH(73%); 3)w,cyclohexene,EtoH,~flux(87%); 
4)rxx,m(95%); 5)!ms-Cl,pyridine(96%); 6)a.NaSEt,DMF,b.H202,Na2W04(91%); 
7)TFMH2C12(99%); 8)7WP),DPPA,Ey3NN(79%) 

Asymr&ricalkylationwes parformdby the treatment of 8withLIyLar~Ibranmethyl 

benzylether which is generated in situ from 'chloromethyl benzylether." 

After purification by silica gal column chranatography, the diastereaneric 

excess value of the purified 9 was detmmined to be above 99% by HPW 

analysis. Crystalline hydroxy acid 1112 could be obtained by hydrolysis with 
lithium hydroperoxide13 folked by catalytic transfer hydmgenationusingpalladim 

black arxI cyclohexene as the hydrcgen donor.'l A usual hydmgenaticm of 10 using 

palladium black under the atmospheric pressure of hydrogen, afforded a tetralin 

derivative. Compound 11 was condensed with L-norleucine tert-butyl ester and 

obtained 12 was ptoluehesulfmylated to give 13. ampound 13 was treated with 

sodiumthioethoxideinDMFatroan~~andthenaxidizedwithh~ 

peroxide in the presence of sodim tungstate in methanol to yield a sulfone 14. In 



the course of this sequential transfornmticn fran 12 to 14, little racemization 

took place at the a-position of 3-substituted-2-(I-naphthylmethyl)propionyl 

moiety. The degree of racemiraticn wes determined to be 0.3% by HPLC analysis of 12 

and 14. After treatment of 14 with trifluoroacetic acid, resulted 15 was coupled 

with 7(ACMP) by DPPA methodI to afford 16(BW-175).16 Thus, we achieved the 

stereospecific synthesis of m-175 which incorporates a dihydroxyethylene 

isostereat the C-terminalanda suifonsmethyleneisos.tereattheN-terminal. 
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