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SUrrmary: Bis-tetrahydrofurans la and. l&, containing four chiral centers, are obtained with 
a 90 % iscmeric purity from gerzyl and neryl chlorides in four steps including tx~ stereo- 
selective cyclizations. 

The stereoselective synthesis of bis-tetrahydrofurans with functional groups at 

positions 5 and 5' is a step towards the elaborationofrore complex structures found in 

natural ionophore antibiotics (1). Fany of these structures possess at adjacent positions 

ti tetrahydrofuran rings, one of which has a trans configuration and the other a cis con- 

figuration. A typical exanple is aonensin whose total synthesis has recently been carried 

out (2, 3). 

Pk describe here a method of stereoselective synthesis of bis-tetrahydrofurans la - 

andlbwhichhave this typeof structure (Scheme I). These conpounds, with four asynetric - 

centers, were obtained, respectively, fron? geranyl and neryl chlorides by two successive 

stereoselective cyclizations. 
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1) Synthesis of the ring with cis-configuration 

In scheme II are indicated the different steps in this synthesis which led to only 

a single diastereoisamer of the epxide of linalool oxide (4a or 4&), in fact controlling the - 

configuration of ring (exclusively cis) as well as the relative configuration of carbons 2 

and 2'. The oxidative cyclization of 1,5-diene with potassium pernanganate, introduced by 

Klein and P.ojahn (4) is a key-step in this synthesis. 

Ceranyl chloride 2a (7) was treated with Ftassium pemganate at -lO'C, in 10 % - 

aqueous acetone. The reaction mixture was keptalrostneutralby bubbling C02. The chlorohy- 
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drin 3a was obtained in a yield of 39 % following its purification over silicagel (ether/ - 
petroleumether 50/50). Treatment of the chlorohydrin 3awith analkali @owderedKOH, 5 h, - 
refluxofether) gave theelzzkleoflinalcoloxide 4a. In this reaction the stereochemistry - 
of carbon 2' is conserved and its configuration is not only fixed during the cyclization 

reaction but is also controlled by the &Ace of the starting diene (4,5), Similarly, neryl 

chloride 2b afforded the epoxide 4b which is an epimar of 4a. !lB designate the relative con- - - - 
figurations of carbons 2 and 2', thediastereoisoner 4ais namadthreoand thediastereoiso- - 
ner4berythro. - 

Assesssent of the stereoselectivity of the cyclization reaction with IQ?.M4 was 

carried out by ccqaring, using gas chromatography and a capillary column (Carbowax 20 Fl, 

50 m, 0,25mn), the isosers 4a and 4b to a mixture of the 4 possible diastereoisoners obtained - - 
in the epoxidation of linalool oxide cis + trans (0). 

,schene II 
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(a) m4, acetone-water (9-l), a2 bubbling, -lO'C, 2 h. 

(b) F?x&ed KOH, reflux Et20, 5 h. 

The isomsrs 4a and 4b did mt ti cross contamination. On the other hand, the cis- - - 
erythroisomsr 4b containedonlya trace ofaprcducthavingthe sane retentiontimaas the - 
trans-isomsr,andshowedanisoner ic purity not less than 98 %. Unfortunatly, the three-iso- 

msrs (cisandtrans) gaveonlyasinglepaak ;however, the i mic purity of the threo 

iscaner 4acouldbe evaluated inalater stage of the synthesis. - 

schm III 

- n n W 
JL 

-0Ac CH,CI, , RT 

7 8 4b+ tzms isomar 
- 

The assignmant of configuration is based on previous works in the cyclization of 1,5-dienes 

with KPlr04 (4-6, 9). The relative configuration of carbons 2 and 2 ’ in 4a (three) and& (ery- _ 

thro) were confirnedbycarryingoutthe reactions indicated in schema111 frcnngeranylaceta- 
te 7. The saponification of the dielxxide of geranyl acetate 8 is known (10) to produce only - 
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tieryw isomers (mj.xtme0fci.s +trans) of thee~~deoflinal~lo~de.On~~g 

the chrmna*m, it is seen that*canbe correlatedwithonof the erythro is-s at-d 

thus 4a is, in fact, three (13). - 

2) Synthesis of the ring with tram configuration 

We observed in previous work (11) that heterocyclization with mercuric acetate of a 

y,Gethylenic alcohol attach& to position 2 of a tetrahydrofuran ring produces a new tetra- 

hydrofu.rancycle,mainlytrans. Thismetbodwas used to synthesize the secondringof laand - 

lb. - 

In order to carry out this reaction, theepxide 4awasconverbedto the three - 

y,&ethylenic alcohol 5a by the addition of allylmagnesium bromide (schen-e IV). The addition - 

takes place on the less substituted carbon of the epoxide and conserve sthestereochemistry 

of carbon 2' (14). 

Scheme IV 
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(a) & MgBr, Et20, KC. (b) Hg(OAc)2 ,water-THF, RT, lh. (c) NaBB4, OK. 

Similar treatmsnt of the mixture of 4 i somersof the epoxide obtained fromlinalcol 

oxide gave 4 diastereoisoneric ethylenic alcohols and in gas chromatography, the four expected 

peaks were observed. On comparing these chromatograms to that of the vund 5a threo, it was - 
observed thattrans-diastereoisrwas absent, a thingwhichwas impossible to determine at 

the epoxide 4a stage. - 

OL~clization of Sa was carried out with mercuric acetate in a mixture 1 : 1 of water - 

and I'BF. Reduction in situ of the organ omercuric ccqound 6a afforded a mixture containing - 
90 % of the isomer la (2nd ring with trans configuration) and 10 % of the cis-iscaner. Simi- - 

larly, *was obtained from the erythro epoxide 4b with 90 % isomaric purity (IS). The - 

assigment of tram configuration to the ring formed in the heterocyclisation with mercuric 

acetate is based on previous works carried out on similar systems in our laboratory (11) and 

on other systems (12). 

Thus, wehave synthesizeda systemof two tetrah~ydrofurans rings containing four 

asymetric C~I~XJ~S with a 80 % stereoselectivity ax-d a yield of about 20 % based on the star- 

ting diene (16) I This metbzd can be applied in the synthesis of structural fragrt-ents of 
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naturalproductsbychwsing theappropriate startingdiene. 

References andNotes 

1. J.W. Westley, Ad.v. Appl. Microbial., 22, 177 (1977). 

2. T. Fukqama, K. Akasaka, D.S. Karanewky, C.L.J. Wang, G. S&mid and Y. Kishi, J. An. 

Chem. See., 101, 262 (1979). 

3. D.B. Collum, J.H. Nz. Donald III and W.C. Still, ibid _., 102, 2117 (1980). 

4. E. Klein and W. Rojahn, Tetrahedron, 21, 2353 (1965). 

5. D.M. Walba, M.D. Wand and M.C. Wilkes, J. Am. Chem.. Sot., 101, 4396 (1979). 

6. D.M. kJal.ba ard P.D. E&&s, Tett-shedron Lett., 3531 (1980). 

7. 2a and 2b were prepared respectively from geraniol and nerol, according to : G. Stork, - - 

P. Grieco and PI. Gregson, Tetrahedron Lett., 1393 (1969) and Org. Synth., 4, 68 (1974). 

8. Linalwl oxide was prepared by action of vinyl mgnesium bromide on the epxide of 

6-methyl 5-heptene 2-one (according to : Il. Chastrette &xl G.P. Axiotis, J. Orgaxumet. 

* in press) arxl epxidized with m-chloroperbenzoic acid in CH2C12 at 0°C. 

9. J.E. Baldwin, M.J. Crossley and E.M.M. Lehtonen, J. Chem. Sot., Chem. Conm., 918 (1979). 

10. E. Klein, VJ. Rojahn and D. Henneberg, Tetrahedron, 20, 2025 (1964). 

11. a) R. Amxroux, F. Chastrette and M. Chastrette, J. Heterocycl. Chem., in press. 

b) ibid, submitted to Bull. Sot. ckim. Fr. 

12. a) V. Speziale, J. Roussel and. A. Lattes, J. Heterocycl. Chem., 11, 771 (1974). 

b) Fnr a iliscussion of the mxhanism ti the stereoselectivity of tic oxymercuration 

reactionsee : V. Speziale, Thesis, University de Toulouse (France), no 846 (1978). 

13. 4a : oil ; NM3 (CD213, - 6 m) 1.07 (3H, s), 1.21 (3H, s), 1.30 (3H, s), 1.55-2.3 (4H, m), 

2.6-3.05 (3H, m), 3.45 (lH, s, OH), 3.8 (lIi, t, ~=6Hz). 

4b : oil - ; NM3 uxC13, 6 ppn) 1.15 (311, s), 1.25 (611, s), 1.62-2.00 (4H, m), 2.25 (lH, s, 
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1.35-2.22 (8H, m), 3.75-4.15 (4H, m) . Nass spectrum m/e (rel. intensity) : 223 (>I+, 0.8), 

213 (ll), 169 (14), 143 (loo), 125 (53), 109 (18), 85 (83), 71 (32), 43 (61). 

Satisfactory elemental analysis was obtained for the coqqmds la and lb. - 
16. Sde the & of ouz work, a procedure was found (6) to inprove the extraction yield of 

the first cyclization. 
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