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A STEREOCONTROLLED SYNTHESIS OF THE METHYL ESTER OF (+I-NONACTIC ACID 

Paul A. Bartlett* and Karen K. Jernstedt 

Department of Chemistry, University of CalrfornLa 
Berkeley, Callfornla 94720 

lodlne-induced cycllzatlon of a homallylxc phosphate and hydrogenation of a 2,3- 
dehydrononactlc acid derlvatlve are used to introduce the choral centers selectively 
m a lughly efficient synthesx of methyl nom&ate. 

Nonactlc acid, the subunlt of the macrocyclic lonophore nonactrn, ' has been 
n 

the target of a number of syntheses during recent years.L As part of a program 

3 concerned with acyclic stereocontrol, we 

of the methyl ester of (f)-nonactlc acid, 

are introduced In a controlled manner. 

Dlmethyl 1,7-octadlen-4-yl phosphate 

specifically In 63% yield by our two-step 

developed a stereoselectlve synthesis 

8, In which all of the choral centers 

(&)4'5 is epoxidized stereo- and regio- 

phosphate cycllzatlon process. 3a 13c_ 

NMR analysis of the epoxy phosphate z5 showed it to be contaminated with less than 

5% of isomerlc material. Both the epoxlde and phosphate moletles react cleanly 

with LiAlH4 in ether to provide the ehy&~o dlol a.5 The cyclic lodophosphate 

intermediate In the epoxldation sequence 3a can also be cleaved with LiA1H4, fur- 

nlshing the dlol 2 directly. However, this reactlon LS accompanied by significant 

reductive ellmlnatlon, returning up to 50% of 1,7-octadlen-4-01, and the two-step 

process via the epoxlde 1s preferred. The mythho dlol 2 1s converted to the 

aldehyde dlacetate 1 using the acetylatlon and ozonolysls steps reported by 

Gerlach and WetterZb for the tieo series. 

A titanmum tetrachloride-catalyzed aldol condensatlon6 and subsequent Jones 

oxidation convert the aldehyde 8 to the B-ketoester 2. 5 With the complete carbon 

skeleton of nonactlc acid assembled, the tetrahydrofuran ring is generated by 

acetate cleavage and dehydration with oxalic acid in refluxing methylene chloride, 

affording methyl E-epi-2,3_dehydrononactate 6. 
5 From this dehydration reactlon a - = 
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a: 2.2 eq. 12,MeCN, 25'C, 24 hr, b: l.leq. NaOMe, THF, O'C, 7 hr; 

c: 3 eq.LlAlH4, ether, O'C, lhr: de ~c~O,pyrkllne, 2S"c, 12 hr; 

e: 03, CH2C12, -78OC, 30nun; f: MeCH=C(OMe)OSlMe3, TlC14,CH2C12, -78-O"C, 12 i-x; 

g: Cr03, H2SO4, acetone/water, O"C, 30 mln; h: K2CO3,MeOH, 25OC, 2 hr; 

1' HO2CCO2H, CH2C12, A, 2 hr; 1: 3.5 atm H2, Rh/Al2O3, MeOH, 25'C, 60 hr; 

k EtO2CNNCO2Et, Ph3P, PhCO2H, THF, 25'C, 12hr, R: NaOMe,MeOH, 25'C, 18 hr 
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” H .&,H U 

9 = 

single Isomer 1s Isolated, to which we asslgn the c geometry based on precedent7 

and subsequent elaboration. 

The remalnlng two choral centers are introduced by hydrogenation of the 

double bond, using 5% rhodium on alumina as catalyst. As desired, the catalyst 

delivers the hydrogen to the least encumbered face of the r-system (as in 21, 

establlshlng the desired configurations at C-2 and C-3. 

180-MHz 'H-NMR analysis of the product from this reduction confirmed the 

Identity of the mayor isomer as the methyl ester of 8-eplnonactlc acid (a),5'8 

and demonstrated that the stereoselectlvlty of the hydrogenation is better than 

85:15.' Inversion of the hydroxyl conflguratlon at C-8 using the same procedure 

described by White 2d completes the synthesis of methyl (f)-nonactate (8) In 

better than 25% overall yield from 1,7-octadlen-4-01. 
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Lilly Company, and the National Institutes of Health (grant no. CA-16616) for 
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Comparison was made with a lH-NMR spectrum and authentx sample which were 

kindly supplied by Professor J.D. White. 

The most diagnostic resonances lndicatlny the presence of the minor isomer, 

methyl 6-epinonactate, are those of the methyl groups (dilute solutions In 

CDC13 (1% TMS)): for the 8-ep1 ester, 2: & 1.12 (Jr7.1 Hz), 1.17 (J=6.4 Hz), 

3.70 (MeO); for the 6-epl ester: 6 1.18 (5=6.2Hz), 1.22 (J=7.0Hz), 3.68 (t&o). 

Under the same conditions, methyl nonactate z shows resonances at 6 1.31 

(J=7.0 Hz), 1.20 (3=6.3Hz), 3.69 (MeO), and methyl 6,8-dleplnonactate shows 

resonances at 6 1.21 (J=6 3 Hz), 1.22 (J-6.9 HZ), 3.68 (MeO). 
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