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Abstract ---- Both the pure enannomers of methyl epqasmonate 1 ~th potato-tuber 
mducmg activity were synthesized stereoselectlvely stamng from 2-oxablcyclo[3 3 O]- 
act-6-en-3-one 6 m 20% yield through 11 steps 

INTRODUCTION 
As described m our previous paper,‘) methyl epqasmonate 12) and its analogs, methyl tuberonate 23), p-D- 

glucopyranosyltuberomc acid 33) and its methyl ester 43) have remarkable bloactlvmes, such as strong Jasmine 
note2a.b.c), pheromone synergest2b.c) and/or potato-tuber mduchon3). 

As for the potato-tuber inducing activity. there have been several interesting reports on structure-actmty 
relatlonshlp4) and also on the correlanon between disappearance of microtubules and tubenzaaon by the duoon 
of (&)-methyl epqasmonate (It)-1 5) Yoshlhara and co-workers reported that both (+)- and (-)-methylJasmonate 5 

showed nearly the same activity on tubenzation, although optical pmttes of those materials were not ngorously 
detennmed4) On the other hand, Tazak~ and co-workers reported that W-methyl epgasmonate (i)-1 were acme 
both on tubenzahon and Qsappearance of mlcrotubles 5) None of these workers, however, exammed to use both 

enantiomers of optically pun: methyl epqasmonate 1 and/or methyl tuberonate 2 
In order to make clear the mtlcal point on remarkable bmacuvmes, we started the syntheuc study Although 

only a report on the synthesis of (&)-methyl epqasmonate (f)-1 was appeared m 1975, overall yield was not very 
high and chemical punty of (f)-1 was hitherto unknown Furthermore, the fmal oladaaon step takmg rather long 

2 R’=Me. R2=H 
3 R’=H, R2=fi-D-Glu 
4 R’=Me, R2+-D-Glu 
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time might cause eplmenzaaon of o-1 to (k)-5 We already qorted the selective syntheses of (f)-1 v1a CIS- 
oxahydrmdanone system l) As Its startmg matenal, (f)-3-oxacyclopentanecarboxyhc acid 1s known to be 
resolved glvmg the opttcally active acid,‘) the scheme could be appltcable for the chu-al synthesis of 1 and 2 
However, we wish to descnbe herem man efficient synthesrs of optically pure 1 Fran 2-oxabtcyclo[3 3 O]oct-6- 
en-3-one 6 Dunng the course of the preparatton of our manuscript, Helmchen and co-workers reported the 
synthesis of (+)-1 wa asymmemc Duels-Alder route 8, 

RESULTS AND DISCUSSION 
It 1s well known that the blcycltc lactone 6 1s a useful bmldmg block for the synthesis of prostaglandtns.9) 

Recently, both the enanuomers of 6 became available vta practml procedure for ophcal resolutton of the 
precursor, dlchlorolactone 7 10) Thus, we decided to use thts choral bmldtng block for our synthesis The key 
mtermedate was a keto acetal A, denvable from 6 Extension of Q-unit and stereoselective hydmgenatton from 

convex site should give B Formatton of cn-pentenyl side chatn by the Wtmg reactton should be the fmal stage to 
afford all as-alcohol C 

Both enantiomers of 6 were recrystalhzed from dtethyl ether and porttons of them were converted to &ols 8, 
which were estenfied with (R)- and (S)-MTPACltt) to gve ba-MTPA esters 9. HPLC analysts showed (-)- 
(ISJR)-6 and (+)-(IRJS)-6 to be 99 2% and 99 6% e e respecttvely. DIBAL reduction of (-)-a followed by 
the treatment wtth TsOH m MeOH gave a mlxnue of volattle acetals lOa,b Epoxtdatmn of lOa,b with MCPBA 

gave epoxldes 1la.b (79 4% from 6) tH-NMR data suggested only exo-epoxy group was produced from the 

correspondmg olefin, although stereochemistry of epoxldes was not important as they were convetttble to the 
same ketone In fact, reduction of lla,b with LIALH~ gave an unseparable mixture of alcohols 12 and successive 

PDC oxldauon yielded a mixture of ketones 13a.b (=A) as single re@olsomers (75 5% from 11) Horner-Wimg 

reaction of 13a,b with mmethyl phosphonoacetate and NaH gave olefins 14a.b (73 1%) Hydrogenanon of 
14a.b over platinum catalyst proceeded exclustvely from convex face to give endo-products 15 (93 2%) 

Hydrolysis of cychc acetals with warm 75% aqueous AcOH gave the hemlacetal16. which dm~tly was treated 
with salt-free propyhdenetnphenylphosphorane m DME 1.12) to gve a cwtraras mixture of blcychc lactones 17 

and 18 (80 0%) Formatlon of bndged lactone due to the attack of the resultmg alkoxtde ton to ester carbonyl 
group was unambiguous proof for the stereoselectlve hydrogenation of 14a,b from less-hindered face 
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Stereoselectivity on the formation of olefin m the side cham, however, was not extremely high and as-ltram- 
raho was ca 89/l 1 This result was much different from those obtamed by reaction of the blactol 19’) or free 
aldehyde 2Ot3), givmg cls-olefin almost exclusively A plausible explanation might be as follows cts-ylactol in 
16 tends to present mostly as a cychc form (not aldehyde form), so the Wrttrg reactton should be much slower 
than those with 19 and 20 m which aldehyde form is predommant or exclusive A similar lower selecttvity was 
reported for y-lactol 14) Thus, rt was presumed that slow reaction caused contammation of trans-olefm 
Chromatography usmg silica gel impregnated wtth AgNQ gave pure 17 with 100% punty by GLC analysis 

Mrld alkahne hydrolysis of lactone bridge. followed by dtaxomethane treatment afforded as-cyclopentanol(-)- 
21 MTPA ester 22 was prepared from (-)-21 by the standard manner ttl Optrcal purity of (-)-21 was shown to 
be -100% e e by HPLC analysrs Finally, two-phase oxidatron with chromic acid under Brown’s procedu&l at 
0“ for 7mm gave unnatural (-)-methyl eprJasmonate (-)-1 (20% from (-)-6) [alo** -53 2” (c=O 98, MeOH), 
Ln al. [a]$ -58’ (c=O 2, MeOH). GLC analysis showed (-)-1 to be 97% pure wrth 3% of rranr-eprmer 5 In 
the same manner, natural enannomer (+)-1 was synthesized (20% from (+)-a) [a]$ +53 3” (c=O 95, MeOH), 
Lit u), [a]# +50” (c=O 14, MeOH), GLC. 97% pure 

Btologucal study using our synthetic samples 1s now m progress and pmhmmary result shows that natural (+)-1 
clearly has higher activity than (-)-1 in several cases mcludmg potato-tubenxatton Detailed result and discussion 

will be reported m due course 16) 
In conclusion, both the enannomers of methyl epiJasmonate 1 were efficiently synthesized m stereoselecnve 

manner Syntheses were accomphshed m 20% overall yield for natural (+)-1 and unnatural (-)-1 through 11 
steps from both enanuomers of 2-oxabrcyclo[3 3 O]oct-6-en-fone 6 Chrral syntheses of (+)- and (-)-methyl 

tuberonate and analogs am m progress and will be reported m due course 

EXPERIMENTAL 
All m p s and b p.s are uncorrected IR spectra were measured on a Jasco IRA-102 spectrometer *H-NMR 

spectra were recorded with TMS as an mternal standard at 1OOMHz on a JBOL JNM FX-100 spectrometer 
Opt& rotanons were measured on a Jasco DIP-140 polanmeter 

_ - 3.01-act-6-en-3-m entd. To a stirred solution of ent-7 (4 95g) m MeGH(7Oml) was 
added N&Cl pow&r (7 88g) and Zmc dust (9.5Og) over 1Omm at 0“C The reaction mixture was heated under 
reflux with stirrmg for 2hr The remaimng Zinc dust and Z&la were filtered off through florisd and the filter cake 
was washed with CHaCl2 The filtrate was evaporated under reduced pressure to give the crystalline ent-6 
(3 19g, quant ) Recrystallization from Et@ gave colorless needles 

Sundarly, 19 9g of 7 gave crystallme 6 (12.8g. quant ) 
Ent-6 m p 44 5-45 5“C, [aID** -105” (c=l.OO, MeOH), Lit@) m.p. 45-46”C, [o]Dm -105” (c=l 0, MeOH) 

IR vmax (KBr disk) 3050(w), 1760(s), 1610(w) cm-t, lH-NMR 8(1OOMHz, CDCls) 2 30-2.95(4H.m), 
3 42-3 62(1H,m), 5 OS-5 2O(lH,m). 5.52-5.85(2H,m), Found: C. 67 59, H, 6.61. Calc for C7HsOa: C, 
67 73. H. 6 50 6: m p 44 5-45 5°C. [U]D*’ +106’ (c=1.03, MeoH), Lit a) m p. 44.5-46“C; [a]9 +104’ (c= 
1.0. MeOH), Found* C, 67 56, H, 645. Calc for C7HsOa: C, 67.73. H. 6.50.; IR and lH-NMR spectra were 
identical with those of ent-6 

Detemtnanon of the enantwmertc punty of ent-6. To a stoned slurry of LiA& (1oOmg) in dry Etfl(2 Oml) was 
added dropwise a solutton of ent-6 (127mg) m dry Et20 (l.Oml) at 0°C. The mixture was stirred at room temp 
for lhr, and was then worked up as usual to give the dial ent-8 (118mg. 90 0%). Eric-8 was convetted into 
correspondmg (R)- and (S)-MTPA esters em-9 m the usual manner. Both the dlastereomers were analyzed by 
HIJLC to give the result that the enanttomenc purity of ent-6 was 99.2% e e Operating condmons. Column, 
Silica-2251-N. 25cmx6mm4. Solvent, n-hexane-THF (ml), Flow rate, lml/mm const ; Detected at 254nm. 
Retention ume(min) (R)-9 24.49, Q-9 27.86. 

Similarly, the enanuomenc purity of 6 was turned out to be 99.6% e e 
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(1S. eat-l& To a stirred aohttton of em-6 (3.09g) in dry 
tohtene (5Oml)*v+& added &&vise-a solution of dusobutyIaluminum hydride m tohteue (l.OmohI, 26.Oml) over 
6ormat-7~~~.Tbc~mixtunwasstimdfar~lhrst-7~~TobnrwrsrddedlwH~yI. 
(52 Oml) over lomiu beIow -WC. The mixtum was stirred for lhr at room temp. and extmcmd withEt&l.The 
extract was washed with stud NaHCO34. and brme, dried over Mg!Q. and coueentrated to give subhtnmg 
crysttd (3.01g. crude). 

The crystal was immedtately dissolved m MeOH (2Oml). To thrs was added catalytic amount of p-toluene- 
stdfomc acid at PC!. After sttmng for 2hr at room temp., powdemd K&Q was added to thts for ueutmhzamm 
and the mixture was stirred for further 30 mm InsolubIe salts were tllteted off, MeOH was evapomted tu& 
atmospheric pressure and the restdue was extracted wtth EtzO. The extract was dned over Mg!IO4 and coo- 
centrated to gave the mutture of volauIe acetaI ent-10 (3.07g. crude), which was used for the next ~e(rtlon wrthout 
furtherpmltlcatton. 

StmtlarIy. 12.5g of 6 gave the dtastetwmenc mixture of 18 (12.4g. c&e). 
A part of both ent-10 and IO went chromatographed to separate two dtastemomem gtving the less polar and the 

more polar ooe. 
Less polar em-lfta: [a]# -195” (c=l.@J. MeOH), IR v,,,- (Nm) 3060(m). 1610(w). 1039(s); tH-NMR g 

(lOOMI& CDCI3) 1.83(1H,dtJ=4.9,13.7Hz). 2.18(1H,ddd,J=1.2,9.5,13.7Hz). 2.42-2 62(2H,m,H-8), 3.22 
-3 62(lH,m), 3.37(3H.s), 4.73(lH,td.J=2 1.5 9Hz). 5.02(1H,dd,J=l.2,4.9Hz), 5.50-5.70QH.m). More 
polar ent-lob. [a]$8 +65 0’ (c=O 30, MeOH), IR vmrx (film) 3060(w), 1610(w). 1041(s); tH-NMR 
6( 1oOMHz. CDCI3) 1 79-2.30(2H.m), 2.45-2 7q2H.m). 3 18-3.54( 1H.m). 3.30(3H.s). 4.87(1H,td.J=2 9. 
6.5Hz), 5.OO(lH,dd,J=1.8,5.3Hz). 5.55-5 80(2H,m). b8S polar Ma: [a)$1 +199’ (c=1.21, MeOH). More 
polar lob [a]$5 -62 9’ (~0.92, MeOH), IR and tH-NMR spectra were tdenhcal wtth those of ent-10. 

6R. 7s) 6. 7C _ _ - _ _ _ ent-11. To a stured solutton of an 
epimerrc mixture of ent-10 (2.87g, crude) m dry CI-I$& was added m-chloroperhenzorc actd (7.32g,8O%pure) 
and NaHC@ (2.89g) below 0°C. The reaction mtxtute was suned for 12hr at O‘C, then pouted mto tce-cooIed 
2O%NatSqaq. @ml) and extracted wuh EtzO The extract was washed with satd NaHCQaq and brme, dried 
over MgSO4 and concentrated The residue was chromato@aphed over sthca gel to gve the epoxtde ent-11 
(2.8Og, 79 4% from em-@. 

SunilarIy, 12.2g of an epimenc mmut.re of 10 gave the d~astereomenc mixture of ll(12 2g. 78 0% from 6) 
A part of both ent-11 and 11 were chromatogtaphed to separate two dtasteteomers gtvmg the less polar and the 

more polar one 
Less polar ent-lla* [a]$ -75 9’ (c=lSO, MeOH), IR vmu (film) 3030(m), 1041(s); tH-NMR 6(1OOMHz, 

CDCl3) 1 63-2.21(4H.m), 2.80-2.98(1H,m). 3 33(3H,s), 3.43-3.51(1H.m), 3 49-3 63(1H,m), 4 55(1H,td,J 
=2 3.7 7Hz). 5 02(1H,dJ=5 lHz), Found C, 6162, H, 7 65 CaIc for CsHt203: C, 61.52. H. 7.75 More 
polar ent-llb [a]@ -158’ (~~0.98, M&H), IR vmu (tilm) 3030 (m). 1060(s); tH-NMR 6(1OOMHz, CDCI3) 
1 97-2 27(4H,m), 2 75-2 96(1H,m), 3.29(3H,s), 3 40-3.53(1H,m), 3 54-3.65(1H,m), 4.67(1H,t,J=7 4Hz), 
5 lO(lH,dd.J=O.8,5.2Hz); Found. C, 61 64, H. 7.68. Cak for CsH12@’ C, 61.52; H, 7.75. Less polar lla: 
[a]@ +76.V (c=1.50, MeOH), Found. C, 61 67, H, 7.71 C&C for C&203* C, 61 52; H, 7.75. More polar 
lib. [a]$2 +166” (c=O 99, MeOH), Found. C, 6147, H, 7.68 CA for CsHtfi3: C, 6152; H, 7 75 ; IR and 
lH-NMR spectra were tit~cal with those of ent-11. 

- - ent-12. To a smred slurry of LIA& (1 32g) m 
lc mixture of ent-11(2 54g) m dry Et20 (5ml) at 
0°C The reacuon mtxture was stured for 2hr at room temp., and worked up as usual to give the unseparable 
mrxture of tb6 alcohol ent-12 (2 59g, quant ). 

Stmtlarly, 12.Og of an eptmenc mtxtum of 11 gave the mtxture of 12 (12.lg. 99.1%) 
The mixture of ent-12: [a]@ -59 9’ (c=l 14, MeOH); IR v,,,= (film) 3420(s), 1034(s); IH-NMR 6(1OOMHx, 

CDC13) 1 22-2 45(7H.m). 2 50-2 9qlH.m). 3 30 and 3 32(3H,s), 3.99-4.37(1H.m), 4.45-4,87(1H,m), 
4 90-5.15(1H.m), Found C, 60.48; H, 8 84 CaIc for CsH1403: C, 60 74, H, 8.92 The mixture of 12, [aID 
+98 2” (c=O99, MeOH); Four& C, 60 58, H, 8 81 Calc for CsH1403 C. 60 74, H. 8 92, IR and tH-NMR 
spectra were sun&u to those of ent-12 

IlS. 3RS. 5s) 3 Merhoxv _ _ _ _ _ _ ent-13 To a stured solution of an eplmenc mixture 
of ent-12 (6 55g) m dry CH2C12 (lOChnl) was added powdmd molecular sieves 3A (32.Og) and pyndmtum 
&chromate (31.8g) at W The reactron mIxtme was snrred for 3hr at room temp. filtered through suffictent 
amount of flons11 and washed with Et20 The filtrate was washed wtth satd CuSO4aq , satd NaHCQaq and 
brine, tied over MgS04, and concentrated. The residue was chromatographed over s&a gel to gave the 
ketoacetal ent-13 (4 88g, 75 5%). 

Stmtlarly, 9 33g of an eptmertc mixture of 12 gave the mixture of 13 (7.03g. 76 3%). 
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A part of both ent-13 and l3 were chromatographed to separate two dmstemcmers grvmg the less polar and the 
more poiar one. 

Less polar ent-Ua: [a]~17 +52.8” (c=l.49, MeOH), IR v,, (film) 1740(s), 1034(s); rH-NMR 6(1OOMHz, 
CDCl3) 197-2 52(6H,m), 2 67-2.85(1H.m), 3 35(3H,s). 4 74-4 84(1H,m), 4.99-S.fV(lH,m); Found: C, 
6124, H. 7 71. Cak for CsH12O3. C, 61.52; Ii, 7.75. More polar ent-13bz [a]$ +252’ (c=O.80, MeOH); IR 
v,, (film) 1740 (s), 1034(s), lH-NMR WtOMHx. CDC13) 1.98-2.74(7H.m), 3 26(3H,s), 4 83-4.99(2H,m); 
Found. C, 61 24; H, 7.78. Calc for CsHl2O3: C, 61.52, H, 7.75. Less polar 13a: [a]$t -53.00 (c=l.OO, 
MeOH); Found. C, 61 80; H. 7 90. Calc for C8H1203 C, 6152; H, 7 75 More polar 13b: [a]dl -258’ 
(c=O 99, MeOH); Found C, 6142; H, 7.95 Calc for CsHlfl3. C!, 6152, II, 7.75.. IR and tH-NMR spectra 
were identical with those of ent-13 

(IS. ent-14. To a stinud slurry _ - _ - -_ * 
of NaH (1.29g. mineral or1 had been washed off with n-hexane.) in THF-DMF (2Om1, l:l, anhydrou8) was 
added a solutton of ttimethyl phosphonoacetate (1 l.lg, 98%) in THF-DMF (3Oml) at 0“. The reaction mixture 
was surred for 4Omm at room temp To this was added dropwme a soluuon of an epimertc mixtute of ent-13 
(4 67g) m THF-DMF (2Oml) at WC and the mixture was stutud for 12hr at room temp. This was poured into me- 
cooled sad NH&laq. (5Oml) and extracted with Etfi The extract was washed with water and brine, dried over 
MgSO4 and concentrated The resrdue was cbromatographed over sihca gel to gtve the oily compound em-14 
(4 64g, 73 1%) 

bmrlarly, 6.OOg of an eprmenc mrxture of 13 gave the mixture of 14 (5.54g,67.9%). 
A part of both ent-14 and 14 were chromatographed to separate two dtastemomers gtnng the less polar and the 

more polar one. 
km pOh ent-l&I- [a]$ +92 0’ (C=l.ll, McOH). m v,,,= (film) 3000(m), 1720(s), 1655(m), 1048(s); tH- 

NMR 6(1OOMHz, CDC13) 1.64-3.29(7H,m), 3.36(3H.s). 3 71(3H,s), 4.56-4.68(1H.m). 5.0@-5.06(1H,m), 
5 70-5 82(1H,m), Found: C, 62 00; II, 7.63 Calc for CllHt604: C, 62.m; H, 7 60. More polar ent-14b: 
[OrID +228” (c=O 20, MeOH), IH v,,,= (film) 3000(m), 1715(s), 1655(m), 1040(s), tH-NMR S(lOOMHx, 
CDC13) 1 75-324(7H,m), 3 29(3&s), 3 71(3H,s), 4.664 78(1H,m), 4.95-5.01(1H.m), 5.75-5.83(1H.m); 
Found C, 62 55, H, 7.64 Calc for CllH1604’ C, 62 25, H, 7.60. Less polar 14a: [O]Dn -93.1’ (~109, 
MeOH). Found C, 62 43; H, 7 64. Calc for CttH1604 C, 62.25; H, 7.60 More polar 14b: [a]$ -227’ (c= 
0 24, MeOH); Found: C. 62.54; H, 7 64 Calc for Ct tHt604 C, 62 25; H, 7.60 ; IR and lH-NMR spectra were 
identical with those of ent-14 

(IS. em-15. To a sturcd sus- _ _ - _ 
pensron of Pt& (0 22g) in EtOAc (50ml) under H2 was added a dtopwrse a solution of an epimeric mixture of 
&t-l4 (4 45g) m EtOAc (30ml) at OOC. The reactron muttme was sttnkl for 12hr at room terni. and then filtered. 
The filtrate was concentrated and the restd~ was chromatographed over sibca gel to give tbe unseparable mntture 
of ent-15 (4 19g, 93 2%). 

Similarly, 5.458 of an epimenc mixture of 14 gave the mrxtum of 15 (5 5Og, qua&). 
The mixture of en&U [a]Dls -77.2’ (c=l 05, MeOH); IR vmul (film) 1738(s), 1044(s); 1H-NMR 6(lOOMHa, 

CDCls) 1 10-3 08(10H,m). 3.30(3H,s), 3 68(3H,s), 4 51-4.75(1H.m), 4.88-5.12(1H,m), Found C, 61.38; 
H, 8.48 Calc for CllHlsC4 C, 61 66, H, 8 47. The mixture of 15: [c+W +84.8O W.05, MeOH); Found C. 
6180. H. 8 50 Calc for Cl lHtsO4 C, 6166, II, 8 47 , IR and tH-NMR 8p~ctra identical wtth those of ent-15. 

6s) 6 - - ent-16 Anepunenc mrxtmeof Em-15 
(116mg) was dilstirred for 5hr at 60°C and then poured 
over powdered NaHC@ (4 OOg) To this was added proper amount of water and the mixture was stured until 
bubbhng ceased and extracted wrth EtOAc. The extract was washed with brute, drmd over MgSO4 and 
concentrated. The resulue was chmmatographed over silica gel to give the hemmcetal ent-16 (103mg. 95.0%) 

Srmllarly, 113mg of an eprmenc mrxture of 15 gave 16 (102mg, 96.6%) 
Ent-16: [alo= -12 00 (c=l 00, MeOH), IR vmaX (film) 3440(s), 1740(s), tH-NMR 8(1OOMHz. CDC13) 

1 12-3 17(11H,m), 3 68(3H,s), 4.69-4 81(1H,m). 5 53-5.57UH.m). Found C, 59.96; H. 7.99. Calc for 
CiaHl604 C, 59 98, H, 8 05 16. [o]o23 +12 5” (c=l.Ol. MeOH), (Found: C, 60 20. H, 8.24. Calc for 
CmI’I1604 C, 59 98, H, 8 05 , IR and tH-NMR spectra were nlentical wtth those of ent-16. 

__ - _ enrenvl)-2-oxablNclo132.1 ecu-17. To a stirred soluuon of ent-16 (93mg) _ - 
m dry DME (0 5ml) was added a salt-free DME solutton of n-pmpyh&netnphenylphosphorane ptepamd fmm n- 
propyltriphenylphosphomum bromide (1.79g) and n-butylhthium (2.6ml, 1 58moVl m n-hexane) at OY! under Ar 
and the reacuon rmxture was stured for 2hr at rocm temp. To thts was added water (2.Oml), and the muture was 
extracted wtth Et20 The extract was washed wtth satd NH.&laq and brmc, dned over MgSO4 and concentmted. 
The residue was chromatographed over sihca gel to give the mixtum of ent-17 and cm-18 (76mg. 84.2%). which 
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were separated by chromatography using s&a gel Impregnated with 16.7% of AgN& to @ve pure ent-17 
(65mrr. 85 5%) 
. Slm&rly. 91mg of 16 gave pure 17 (63mg. 71 4%) 
Ent-17 [a]D= +65 7’ (c=l 05, MeOH), IR vmax (film) 3000(m), 1738(s), 1650(w); tH-NMR 6(100MHz, 

CDC13) 0 97(3H,t,J=7 6Hz). 1.54-2 95(12H.m). 4 54-4_66(1H,m), 5 24-5 62(2H,m); Found C, 74 10, H, 
9 41 Calc for Ct2Htso2 C, 74 19; H, 9 34 17 [a]D” -64 8” (c=l 01, MeOH); Found C, 74 10. H, 9 35 
Calc for Ct2Hts@ C. 74 19; H, 9 34, IR and tH NMR spectra were identical ~rlth those of ent-17 

US. 2R. 3s) 3 Me&wcarboB?ll _ _ __ __ _ _ Z cvclonenranol ent-21 A solution of ent-17 (49 
mg) in 2N KOHaq -MeOH (1 Oml, 4-l) was stu-red for 5hr at room temp The solution was neutralized with 1~ 
HClaq (16ml), roughly concentrated and extracted Hrlth Et20 The extract was washed with water and brme, 
dned over MgS04 and concentrated. The resuiue was Imme&ately heated v& dlazomethane m the usual manner 
and then chromatographed over nhca gel to gve the hydroxyester ent-21(53mg, 92 8%) 

Smularly, 46mg of 17 gave 21(5Omg. 93 3%) 
Ent-21 [a]Dls +2 51° (c=l 08, MeOH); IR vmax (film) 3500(s), 3000(m). 1738(s). 1654(w), tH-NMR 

6(1OOMHz, CDCl3) 0 97(3H.t,J=7.7Hz). 1.53-2 51(13H,m), 3 67 (3H.s). 4 13-4 29(1H.m). 5.32-5 48(2H, 
m), Found C. 68 84, H, 9 86 Calc for &H2203 C. 68 99. H. 9 80 21 [Cr]D21 -2 40” (c=l 24, MeOH), 
Found C, 68 87. H, 9 85 Calc for Ct3H2203 C, 68 99, H, 9 80 ; IR and tH-NMR spectra were ldentlcal with 
those of ent-21 

Determmatron of the enantlomenc purrty of ent-2Z Ent-21 was converted mto correspondmg (R)- and (S)- 
MTPA esters ent-22 m the usual manner Both the dastereomers were analyzed by HPLC to pve the result that 
the enantiomenc punty of ent-21 was -100% e e Operatmg condmons: Column, Silica-2251-N, 25cmx6mmg, 
Solvent, n-hexane-THF (60 1). Flow rate, lml/mm const , Detected at 254nm Retention time(rnm) (R)-ent-22 
48 11, (S)-ent-22 45 52 

Similarly, the enanuomenc punty of 21 was turned out to be -100% e e 

__ __ nenrenvl) (ent-Methyl eprysmonate) ent-1 To a _ _ 
stmed solution of chromic acid (0 25m1, H$‘&O7 0 67molil) was added dropwise a soluuon of ent-21 (38mg) 
m Et20 (125ml) at OC”. The two-phase reaction mixture was smred for 7mm at 00. To this was added excess 2- 
pmpanol and then NaHa The mixture was filtered and extracted ~rlth Et@ and the extract was washed ~rlth 
water and brine, dned over MgS04. concentrated and chromatographed over silica gel to gve unnatural (-)- 
methyl ejqasmonate ent-l(28mg. 74.3%). 

Slmrlarly, 31mg of 21 gave natural (+)-methyl epqasmonate 1(24mg, 78 1%) 
Ent-1 [a]D” -53.2” (c=O 98. MeOH), IR v,,,~~ (film) 3000(m), 1740(s). 1654(w); tH-NMR 6(100MHz, 

CDC13) 0.97(3H,t.J=7 4Hz). 1 63-2 99(12H.m), 3 64(3H.s). 5.20-5 56(2H,m), GLC (2R) (2S)=97 3 
Operatmg condmons Column, OV- 101.5OmxO 25mme. Carrier. N2.0 Skglcmz, Temp. 170°C const , Detected 
by F I D Retennon ume(min) (2R) 14 5, (2s) 13 5, Found. C. 69.43, H, 9 07. Calc for Ct3H2003 C, 69 61; 
H, 8 99. 1 [a]D22 +53 3” (c=O 95, MeOH), GLC (2s) (2R)=97 3; Found C, 69 81, H, 9 09 Calc for 
C13HmO3 C, 69 61, H, 8 99.. IR and tH-NMR spectra were identical mth those of ent-1. 
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