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Abtract.- Absolute and relative configuration hss been assigned to sow metsbo- 
Iites fron mshubs tree and the coral Plexaura 3, by ensntio- and disetereo- 
controlled synthesis of ~3~,4~.5~J-3-alkyl~-hydtoxy-~ethyl-2~3H_)-dlhydrofurs- 
nones and their acetyl derivativatlvts, ($I-lactic scld being used ss chiral pre- 
tumor . 

the P-hydroxy-%ntthyl-213IjJ-dihydrofuranone structure end its g-ecetyl derivstlve, both 

substituted at C-3 by slkyl or slkylidene chslns of variable lenght. sre widespread in several 

klnde of wtabolites fra rather different nstursl sources. For instance, isodlhydrwshubynolide 8, 

I, and isodlhydromshubsnollde B. 2, are polyketide mttsbolites lsolsted :rom the trunk rood of Cli- 

nostsron m&&s, a tree from the estuary of the Amazon, 
-1 

-- and they give compound 3 by hydrogenation. 

(Chsrt 1). On the other hand, the Corgonfan coral Plaxaurs flava produces unusual lipid netsbolltes’ v- 
with structures having the reJstive configuration shown in 4. S-B. among other products. 

2 

3s relstlve conflgurstions of these netsbolltes have been asalpned in some cases by means 

of stereocontrolled chnJca1 transformstlons, 

give 9.l 

e.g. pyrolytic G-elJmlnatlon of scttlc acid In 4 to 

Roeever. more frequently NNR dots, mainly coupling constants between virlnsl protons, have 

been used. 1.2 Concerning absolute configuration, no assignment has been reported for the Corgonisn 

metabolftes, snd the C4~,~1 configurstion has been tentatively given to 1 and 2 by analogy vith 

other known closely related products. 
1 

Ye have recently demonstrated that coupling constants in such kind of lactones sre Influen- 

ced by both the relative dlspoaltlon of the protons :conflgurstlonJ end the more stable molecular 

conformstlon. 
3 

Moreover, swetimes J(cisI and JltransI values sre too close to be distinguished. - 
Therefore, YE hsvc prepared compounds 3-6 rrom fSI-Isctlc acid as s suitable chfral precursor, and . 
we have compared the coupling constsnts of the synthesized products with those described for the 

isolated metabolitea snd derlvstlves. In s similar ray. s correlstlon between optlcsl rotations of 

both synthatlc and natural products has been estabJlshed. An s result. absolute and relstlve con- 

figurations of these compounds have been dttemined unarblgoualy. 

Our synthetic procedure 1s bssed on sttreoselsctlve slkylstlon at the C-3 position in 

(4~.~I-4-hydroxy-5-methyldlhydro-2(3_HI-fursnone, 14. 
4 

This product is easily obtslned from coLmer- 

eisl ethyl (SJ-lactate. 11, by the method described by Brsndsnge and coworkers’ (Scheme 11. Thus,- 
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acetylarion of 11, followed by treatient with the bulky base Ilth~w b~s(trlmethylsilyl)amide gave 

(?I-y-msthyltetronlc acid, 13, without @pImarlratlon of the chlral center. Subsequent hydroptnatlon 

of 13 at 60 psl pressure, using 5% Rh/C as catalyst, 
6 

afforded a 85~15 mixture of hydroxylactonea 

14 and 15. respect1valy, that were isolated by column chrocastogrsphy. The Ilthlurn anolatc Of the 

major lamer 14 was alkylated rlth hcxadecyl lodlde. glvlng 3 that was acatylatsd to afford com- 

pound 4. Thhe homologous side-chain co-pound 5 and its acetyl derlvstivc 6 were prepared by the 

aame procedure, using tetradecyl lodide as l lkylatinp agent. 

Attempts to epinrlta !scton@ 3 at C-4 lo order to prepare lswer 7 failed slncc the ssayl 

derivative 16 gave butcnollde 9. (Schaat 1) along rlth recovered starting material. when treated 

ulth tstrabutyl ammonium acetate under several conditions of temperature and tlmc. mi8 reagent -*a 
. 

succaaafully utlllzed for hydroxyl eplmerlzation ln niid condltlons. ’ However. 3 -@I lmlnatlon pro- 

rcsses in related lactones have been described by several authors. 
8 

the remarkable acidity of the 

proton at the ~carbonyl poaitlon in 16 accountlnp for the observed l llmlnatlon prior to a substl- 

tutlon procese. In the aam@ manner. the mesylatc 17 lead to butcnollde 10. 

Compound 9 had also been synthcsltad by elimlnatlon of ac@tlc acid in the acetate 4 pre- 

pared from mahuba lactones 1 and 2.l Since optical rotstlons measured for thla product. obtained by 

the two ways. agree fair (ecu exp@rlm@ntal part). the (55) conflpuratlon can be ssslgncd to 1 and 

2. 

table 1 shows the values of J’s and optical rotatlona ncamursd for compounds 3-6. synthe- 

sized In this work. and those dcscrlbed ln the lltcrature for the natural retabolites and derlva- 

tivaa 3-8, 18, and 19. Some slight dlscrepanccs are observed In J’s, even between the values repor- 

ted ln references 1 and 2 (Entry 2. Table 1). Neverthclass. ar8umenrs to aaalgn s (trans,cls) dls- - - 

posltlon of the substltuents in the natural products arc the following. Very different J’s arc 

found ln lartoncs ulth (cls.trans) (entries 5.6) and (trsns,trans) (entries 7.8) conflpuratlons and -- -- 
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all thorns vdueo are in good .ccordance with those obtained by theoretlcsl c.lcul.tloru. 3 FUrthOr- 

more ( ln the cue of arhub. derlv.tlve. 3, 4 .nd 9, phy.lc.1 con.t.nt. (optic.1 rotation.. rp’.) 

.re in good apreewnt. merefore, the (4s.~) .bsalute configur.tlon 1. conflmed for the n.tur.1 

product. 1 and 2. 

Table 1. Viclnal coupling constrnte .nd optical rotation. meseured In thie work for corpound. 3-6 

.nd deecrlbed in the llter.ture for coapound. 3-8, 18 and 19. 

Meanwed J’r. Ducrlbed J’s (ref) Menured (aiD Deocrlbed {a! D 

ntry Cmund I? R2 J 
3.4 J4.5 

J 
3,4 J4,5 

(1) 3 C16HJl H 3.6 4.9 b b -313.0C -37.7= (1) 

(2) 4 C16H31 AC 2.9 4.9 3.5(1,2) 5.0(1).5.6(2) -32.gd +31.gd (2) 

(3) !3 C14H2g H 3.4 4.9 - __ -43.2d __ 

(4) 6 C141Q9 AC 2.9 4.9 3.5 (2) 5.6 (2) -35.3d +36.1d (2) 

(5) 7 C16HJ1 AC -- --- 6.0 (2) __ __-_ -32.5d (2) 

(6) 8 C14H31 AC -- --- 6.0 (2) -_ _____ -36.Bd (2) 

(7) U$ C16H31 H -- --- 6.6 (1) 7.6 (1) -_-__ -9.6’ (2) 

(8) lge C14H2g H -- -- 6.6 (9) 7.0 (9) _____ +11.5f (9) 

. 80 MHz. b Sign.1 da.crlbed . . . wltiplet (ref 1). ’ In d1ox.n.. 
d 

In dichlorooethane. a See 

Ch.rt 2. ’ In chloroform. 

Wetnbolite. fm Plexaur. Flaw .re described .e oil. and optlcal rotation mrgnltude. spree -- 

with those m..ured for the eynthstlc ccmpoundr but .re of opposite sign. shoving th.t the 

(3~,4~.5~) 1. the .booluts conflguratlon of the rutur.1 met&olltes 4. and 6r (Chnrt 2). The ell- 

l in.tlon product 9 (the enmtlcaer 1. shown) Y.. also obtained froll pyrolysl. of &. but nor C-1 

nelther ap .re reported in this c..e. 
2 

In conclusion, we provide hereln .n e..y synthetic r.y to prepsre (3~.4~.~_)-3-.lkyl-4-hy- 

droxy-5-aethyl-2(3H_)-dlhydrofursnone. and (S)-3-alkyl-Esathyl-2(y)-fursnone.: wreover the .b.o- 

lute .nd relative conflguratlone of netabolltes 1. 2. 4. and 6a h.ve been unequivocally eats- 

bl lshed. 

Melting point. h.ve been detemlned on . Kofler hot stage and are uncorrected. Optic.1 ro- 
tatlone were obt.lned on . Prop01 pol.rlreter, rode1 Dr. Kemchen. Dlstlll.tion of sa.11 awunte 
were effected on . rotatlorul dl.tlll.tor Biichl. model KRV 65/M (only oxtern. or oven temperature 
given). The 70 eV electron 1-t m... spectra were recorded on . Hewlett-Pscknrd .pect-tar, 
node1 1310. The 80 MHz prr and 20 MHz c=r epectr. were recorded on . Bruker epectroreter rode1 UP 
80 SY. from chlorofom-d .olutlons; cherlc.1 ehifta .re given in pwt. per mllllon relative to Tl&S 
(6 .c.le). Wlcro.n.ly.oo were performed .t the Instltuto de Oui~lcs Blo-OrgAnlc., C.S.I.C.. Ew-co- 
ion.. 

(4s 531-LKydroxy-5aethyldlhydro-2(3tf)-fur-e. 14. -I 

(~)~-Methyltetroolc scld. 135 (2% ag, 2.2 ~01) lo ethyl &cotate (10 nl) w.. hydr0gen.t.d 
at 6O psi pree.ure cod POQI tmmture. in the presence of 5% Rh/C (50 ag) aa catalyst. mhe cats- 
lyst w.. flltered .nd ruhod rlth ethyl acetate, md the solvent I.. rersoved from the filtrate .t 
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period. After l tlrring for 25 l ln the reaction mixture wee poured into ueter (5 ml) end extracted 
rlth three 10 ml portlone of ether. Ihe corblned orgenlc layere were ruhed with reter (5 ml) and 

aat .q NaC1 (6 al). and dried ovmr mnhydroue modlu l ulfete. The l olvent wea removed under reducd 
preemure and the reeldue wee chrwetogrephed on l lllca gel (mixtures of hexmne-ethyl wetate u 

to give 23 mg (70 X yield) yf furanone 9; 64.5-65.5O (from ethyl scetate-hexane); 
26.7* (c 1.3. dloxane). (Lit n.p. 6oPlO; 27.1. (dloxane)); lr (chloroform) 2950, 

1655. 1470, 1330. 1095. 1040 cm- ; pmr O.seD(t, J 6.0 Hx. 3H); 1.27 (complex l bo, 28 
HI; 1.00 (d. J 6.7 Hr. 3H); 2.13-2.40 (complex ebe. 2H); 4.99 (m, 1H): 6.97 (m. 1H); cmr 14.0. 
19.1) 22.6, 25.1, 27.4, 29.1, 29.3, 29.5, 29.6, 31.9. 77.3, 134.4. 148.7, 173.7; mm, D/e 323 (M*l, 
22.1, 322 o(. 94.7), 112 (BO.5). 97 (22.8). 95 (28.5). 81 (21.4). 67 (40.4). 55 (52.6). 43 (100). 
41 (63.6). 

(S)-3-tetrmdecyl-~Uyl-2(YI)-furMone, 10. 

Purmone 10 wu prepared in25 similar manner then deecrlbed above for ampound 9: m.p. 57-56. (frar 
ethyl acetate-hexane); 
1655, 1470. 1330. 1095, !iiiO !a- 

21.7’ (c 2.3, methylene chloride; ir (chlorofotn) 2950. 2870. 1730. 
; par 0.88 (t. J 6.0 Hz. 3H); 1.27 (ccaplex ebe. 24 H); 1.00 (d. J 

6.7 Hz, 3H); 2.11-2.40 (complex abe. 2H); 4.99 (m. 1H); 6.97 Cm. 1H); cmr 14.0. 19.1. 22.6, 25.1, 
27.4, 29.1, 29.3, 29.6, 31 .B. 77.2, 134.3. 148.7. 173.7; me, m/e 294 (N. 5.6). 112 (26.4). 97 
(8.6), 95 (18.9). 81 (20.3). 67 (41.6). 5s (49.7). 43 (96.5). 41 (100). Anal. Calcd. for C1gH3402: 
C. 77.50; H, 11.64. Found: C. 77.62: H. 11.36. 
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