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SYNTHESIS AND ABSOLUTE CONFIGURATION OF 
POLYPROPIONATE METABOLITES OF SIf’HONARI.4 AK!XXALIS 
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Department of Chemistry, Wayne StateUmverslty, Detroit, MI 48202 

Summary An enantloselectlve synthesis of a Cl7 metabohte from S@onana austraf~ has been accomplished 
This has led to the assignment of the absolute configuration of two metabohtes KI this sefles through the use of the 
exclton chvallty method 

The metabohte 1 and Its degradatlve partner 2 were Isolated from S@~on~s alj.sh”alls, nn an-breathing 

mollusc obtamed along the coast of Auckland, New Zealand by Faulkner and Lo-workers 1 Metabohte 1 IS one of 

the simplest cases of hemlacetal-contammg polyproplonates XI the S@onana qenes 2 It I$ reasondble that 1 exlstq 

III the lowest energy conformation of all of Its possible nng stereolsomers, one In which the alkyl groups are m an 

equatonal onentatlon The hydroxyl group 1s axial, presumably due to the maxlmlzatlon of a ground state anomenc 

effect 
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Currently, the synthetic methods used in betrIng relative stereocenter& In dcyLllc polyproplonates &Ire 

kmetlcally based 3 Our ongmal strategy toward the synthesis of 1 mvolved the use of thermodynamic multiple 

equlllbratlon methods to estabhsh the relative stereochermstry In the hermdcetal nng Through thlr process, It 

should be possible to use the absolute stereochermstry of Cl to control the other three stereogemL centers ln the 

nng An additional comphcatlon In this syntheas IS that the stereochemistry of C4 and the absolute StereochemIstry 

of the natural product were unknown Herein, we dlsclose our work m this area which has culminated In the 

synthesis of2 and the derermmatlon of the full stmctures and absolute stereochemlsry of 1 and 2 

We began our mvestlgations with the dldol condensanon of 4-methyl-3,5heptanedlone (3)4 with the known 

choral aldehyde 45 (Scheme I) The resulting adduct 5 (overall yield 71%) existed as a mixture of stereol\omers, 

and it was determined by coupling constant measurements between H7 and H8 that the major isomer had a syn 

relaaonshlp between the two newly-formed stereocenters 6 Since the configuration at the correspondmg centers 

(namely, C7 and C8) m the natural product was an& this served as an excellent test of our methodology Under 

acldlc or basic conditions, we presumed that 5 could be cychzed to form the hemlacetal 6 and thdt It would be 
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possible to equlllbrate 6 to the most themlodynam:cally fdvorable hemlacetal isomers 7 and 8, one of which would 

correspond to the stereochemistry of the natural product or 115 enantlomer 

Scheme I Strategy of Thermodynamic SyntheslF of 1 
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However, attempts to convel-t 5 to the heml&etnls 7 and 8 under aLldlL, basic, and buffered condltlons 

resulted In the exclusive formation of dlhydropyrones 9-I 1 (typlLa1 results dre shown In Scheme II), where 

dehydr&on occurred fdster than equlhbrCrtlon of the remamlng centers When 5 wan tIedted with ‘I c,ltnlytlL Cunount 

&heme II Equlhbratlon of 6 
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of p-toluenesulfomc acid m benzene for 12 hours, the dlhydropyrone Isomers were obtained as a 1 1 3 mixture of 
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9 10 11, where 11 represented an mseparL3ble mixture of the CIF Isomer4 (overall yield 80%) Flash 

chromatography of 5 bough a column of bnslc alumina gave 12 m 78% yield, which L,~J be dmked from 6 by a 

retro-Clalsen condensation process Comparison of the 1H NMR spectra of 12 ,tnd the n~urdlly-occumng 2 

clearly showed that they were not the same 

Subsequently, we began the qynthesls of 2 via the pathway shown m Scheme III Aldnl ccndensatlon of 

the choral Jdehyde 4 with the Ilthlum enolate of 3-pentanone gave 13-15 in 95% yield In the rdll0 of 3 5 3 5 2 of 

13 14 15 The aldol adducts 13 dnd 14 were separ,~ted and Lonvened to the proplonate esters 16 (8 1% yield) and 

17 (83% yield), respectively, under standatd acylatmg condltlons Companson of ‘H and l3C spectra in C&5 of 

16 and 17 revealed that the only &fferenLe between these dldstereomers was the posmon of two II-IL ltiplet 

resonances m the region between 6 1 4 and 6 1 0 m the tH speLtrum In the speLtrum of 16, thebe re&ondnLes 

appeared as two discrete multlplets of one proton (6 I 30) and three protons (6 1 21), but In 17 thev were 

overlapped Into one mult$et conslstmg of four protons (F 1 12) The ‘11 spectrum of the natural product 2 was 

ldentlcal to that of 16 

Scheme III Syntheses of Metabohte 2 
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16 R = CHZCHx (Xl%) 17 K = CH2CH3 (83%) 

18 R = p ErC6H4 (75%) 19 R = p RrC& (76%) 

OptIcal rotations of 16 ([a]~ = -19 4 O) and 17 ([a]~ = -10 3 O) md&ited that these were rn the same 

enantlomenc senes as 2 ([a]D = -7 1 0) The absolute confIguratIon of the natural and synthetic products were 

asslgned by utlhzmg the exclton chlrahty method for deterrmnatlon of the absolute configuratIon of ac,ychc allyllc 

alcohols 7 The p-bromobenzoate denvatives 18 (75% yield) and 19 (76% yield) were syntheslted from the 

alcohols 13 and 14 under standard acylatmg condmons Cu~ular dichrotsm spectra of both esters tdken m MeOH 

&closed that 18 showed a positive Cotton effect (dE= +18 9 ), while 19 exhIbIted a negative Cotton effect 

(AC= - 17 7) Therefore, m accordance with non-empmcdl rules, the configuration of C7 was deslgnared as S In 18 

and R In 19 C8 of 2 could now be assigned as R, and so the absolute configurations of the three (centers were 

established as 4(R),7(S),8@) Smce 1 can be converted to 2, it IS reasonable to asslgn 1 the Ctructure of 7 
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In concluston, attempts to synthesize 1 using a concomitant cyLllzdtlon-thenuodynamlcr: multiple 

equlhbratlon method resulted In the eucluslve formatton ofdlhydropyrones However, we have <uccessfully 

synthestzed 2 In a stralghtforward f‘ishton and determmed the relattve stcreochemlrtry of the remote 5,tereoccnter ns 

well as the absolute sterexhemlstry of these metabohtes 
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