
FungaI metabolites such as compactin (1) and mevindin (2) and their derivatives have been shown to he 

highly effective low-density lipoprotein (LDL) cholesterol lowering agents through their ability to inhibit 3- 

hyd~xy-3-me~ylglu~~ coenzyme A (HMG-Co-A) redwase, the rare-limiting enzyme in the biosy~~e~s 

of chofesteml, and are used for tzeatmennt of hy~~oleste~~~~~t Sirme it has been found that their 
~~1~~~~ itctivlty depcwldr largely m the ~“~~~~~-~~~~~ subun~r, a burns of unnatm-aJ compom&s 

bearing this essential subunit have been prepar& and among these (+)-NK-104 (31 was reported to be a 

promising product by exhibiting IO fold mure activity than the representative: products from &he fungal 

metaboIites3 (Figure 1). Synthesis of 3, however, is not an easy task owing to the presence of E-&fin 

conjugated to the quinoline ring which makes introduction of the requisite &hydroxy-S-lactone subunit mom 

difficult. We report hem an enantioconvergent synthesis of optically pure (+)-MC-NM4 (3) milizing both (RI- 

and (~)~~amiom~s of epichlorohydr& (7). 

We first transformed the known ester6 (4) into the phenyl sulfide (6) in an exceltent overall y&i 

(>95%) by reductian with lithium aluminum hydride followed by treating the resulting alcohol $5) with 

diphenyl disulfide and tti-n-butyIphosphinc7 (Scheme 1) The sulfide (6), thus obtained, was then reacted 

with the epoxidea (9), prepared from (S)epichIorohydrin [(Q-7] in two steps via the chlorohydrin (g), in the 

presence of ~-boty~i~um~ to give the secondary akohoK (10) in 41% yield (83% barred on consumed 6) as an 

insepamble diastereomeric mixtme at the benzylic carbogenie center with me ramvery of the sulfide (6) 

f I After removal of the ~rn~y~~~yi group of 10 on ~~ex~s~ to rn~~~~ mourn 

carbomite,9 the resulting terminal acetylene fig) @4%) was atirrcd w% crtppero Chkdk d ~thmd md@r 

an tmxq&e~ of cd mcmotide in the presence of a CaNdytiC amoW. Of ~a~~(~) Chlopide to fur&& 

the methyl ester (12) in 67% yield by carbomethoxylation. 8.tO.tt Pmial hydrogenation of 12 on Lindk 

catalyst yield& &c &~l&h (13) which gave the a&unsaturated Nactone (14) in 92% overall yield on 

ma&g in toiuenc a the pnsence of pyridinizzm p-tohznesulfonate. To install the requisite E-double Md,* 

tk s&fide (M) was &st treati with ~~~~c acid to give the sum W). 0~ ~ with 
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Reagents a& ~5~~5~: a) (i) 6, t-B&i, then (~~~~~~-78 “C, 1 h; (ii) KOH, THE roQm temp.% 3.5 h; b) 
HC_CLi (cH~~~H~~,DMso, roomtemp.,30 min;c) PdClz (cat.), C!A!I~,N~OJIG CQM~l%~m temp.* 
3 h. 

solvent system. Thus, tmatment of 16 with an excess (3 eqaiv.) of 30% hydrogen peroxide and 4N NaOH (5 

equiv.) in a 4:1 mixture of rne~a~l and dichio~me~~e allowed chemo- and stereospe&c epoxidation at 

the factone double bond to afford the cc,8_epoxy lactone 119), mp 170-171 “C, [t~]$ +43X5 (c 1.13, CHC@, 

in 8 1% yield as a single stereoisomer. The sternochemistry of 19 could readily be assigned as shown by *H- 

nmr spectml comparison with those of the related materials WWJ~ which indicated that the hydmperoxide 
ion was introduced specifically from the ste~~~~~ca~y favor&’ anti-face to the Gsubstituent. The 

follo~g conversion of 19 into (+)-NK- 104 (3) further confirmed the stereochemistry of the epoxy bond. To 

avoid solvolytic cleavage of the lactone ring under the feductive clcavage*JtJ4J6 of the epoxide bond, the 

selenolate COXIpleX was generated in THt? in place of ~coh~c s&vents which were employ& in tbe. original 

procedure.t* Thus, the cpoxide (X9) was treated with the complex, generated in THF in the same reaction 

fIask by treating diphenyl diselenide with sodium ~~h~~~ in the presence of a catalytic amount of acetic 
acid, to affont NK-104 (3), mp 138-139 *C, [r&32 +8.84 (cO.92, CHCl3) [authentic mater@: mp 136-139 

“C, [a]@ +9.0 fc 1.0, CHCl3)], in 61% yield. Optical and ~~t~rne~c purities of the ptiuct were 

confirmed by hplc analysis using chiral columns [Chiralpack AS and Nucleosil50-5; i-P&H-hexane (1:P 

v/v)J and {+)-1 obtained ~8s shown to be 97.8% ee and free. of diastemem (Scl~eme 4). 

NK-104 (1) 

Scheme 4 
Reagents and conditions: a) 3D% HzO2, 4N NaOH, MeOH-CH$212 (4:1), 0 “C, 40 min; b) phSeSeph, 
NaBH.4, TlW, 40 “C, 10 miu, then AcCW (cat.), 0 %, then X9,20 min. 
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In conclusion, although the present synthesis of (+)-NK-104 (3) has still to be improved at the coupling 

stage between the non-chiral and the chiral epoxide segments, it has produced the optically pure material 

enantioconvergently from both (R)- and (S)-enantiomers of epichlorohydrin whose large scale production has 

been established.19 
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