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y_Butyrolactone, an Alternative Source of Chiral Iodo Derivatives. 
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Ahatrack Aa cft-lcicy my of (3s) 1.3~~fert-lnjtyldimcthylsilyloxyd-ii achiraliadoddv&e 
wchllfardlcpIrpmKQ unaioaalted 1,7dioxqmf5sllmdamc$~~~is~. 

In scvcral total syntheses of the ionophore antibiotic A.23187 and other structural analogues in this sales, 

functionalised 1,7-dioxaspiro[5.5] u&canes WCTC obtained by coupling iodo derlvatlves A (R’ = H or CH3; R3 

= & = cyclohexylidene or isopropylid~ R3 = TRDPS. FQ = TRDMS ) with a dithiane~. a t&t-butykannyl- 

dihy&opyran* or a 2-phenylsulphonyl-tetrahydtopyran3. 

We report here the synthesis of A (R’ = H, R3 = % = TRDMS) from ybutymlactone. Takacs et aL4 

performed homologation of esters to a&unsaturated esters using diisobutylaluminium hydride @I&&-H) in 

the presence of a lithic&alkylphosphonate. This method applied to y-bumtone affotded the tmns ester 2, the 

hydxoxyl group of which was protected as a benzyl ether. Classical methods using NaH aud benzyl bromide axe 

notsuitablebecauseofthe~ofa~ylfunction.Thercaaiokwllsdrert&lrepesfarmedwithAgZOand 

benzylkomldeinDI@-71eadingtotheester3 whichwar~~~~~allylicelcobol4inthcpresenceof 

DIR&H. Sharpless epoxidation of the trans alcohol 4 with L(+) diethyltaraate introduced the chirality. The 

epoxide was then reduced regioqccifically’ to dio16 using dlmethoxyetho~ukn hydride (Red-Al) in THF 

at -2ooc aaXrding to the method ofl+uln and KishiP 

a) @~)2I’(O)CH2C02Rf THl? -78“C. nBuLi, DIBAL-H (54%); b) AnO. B&, DMF. RT. 48 h + 3 (69%); c) DIBAGH, 
CH2Clm. -78°C + 4 (95%): d) Ti@iPr)& u+) dicthyl &&ate, CH2Cl2. rhOOH. -23’c (68%); e) R&A& m, -#PC -_) 
6 (85%); r) CBS033i(CH3)21.Bu. CH2Cl2, RON, RT, 4h (91%); g) Na. NH3 (84%); h) CH3P@C&~I. HMPA -_) 9 (80%). 

The rerr-butyldimethylsilyl group was chosen for the protection of the 2 hydroxyl functions of dio16. 

Unlike cyclohexylidene and isopropylidene, this group is stable _in subsequent coupling teactions of 9 with 

dhhiies using n-butyllithium. It provides a non-volatile derivative in contrast to the acetonide which is volatile, 

and it is readily removed with p.TsOH which is used in the final cyclisation step to give spkketals.9Ihe benzyl 

protecting group was then removed by aminolysis. Finally, several methods wue tested for the conversion of the 

alcohol to the iodo derivative 9: N-iodosuccinimide, PPh3 in CH2Cl2 provided 9 in only 41 % yield, the 

nucleophilic substitution via the corresponding mesylate (mesyl chloride, Et3N. CH$!l2 then KI, acetone) led to 
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9 in 53 % yield. The best yield (80 %) was obtained using methyl-trlphenoxyphosphonium iodide 

(C&jO)s+C!H3I- in HMPA acundlng to a method used in the chemistry of nucleosii.~~ 

OR, OR3 

6:R’=H,R3=%=H,Rg=OBn 
7:R’=H,R3=&=TBDMS,Rs=OBn 
8:R’=H,R3=&=TBDMS,Rg=OH 
9:R’=H,R3=R.+=TBDMS,R3=1 
A : R5 = I, R’ = H or CH3, R3 = % = cyclohexylidene or 
isopropylidene or : R3 = TBDPS, Q = TBDMS. 

This reaction sequence cannot be compared with those affording methylated iodo derivative.& but 

involves fewer steps than that yielding the unmethylated lodo compound fmm benzaldehyde.3 
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m VC& 1730. VOR: 3450 cm -l. ‘H NMR : 1.2 (3H. 1, J = 7.5 Hz. CH3); 1.5-2.5 (4H. III, 2CHd; 3.2-3.8 (3H, Cl- 

H29 OH); 4.2 (w. 9, J - 7.5.15 kk OCJ13CH3); 5.8 (1H. 6. J = 18 Hz Q-H); 6.9 (1~. m. c~-H). 13C NMR : 14.2 (CH~); ati 
30.9 (G. C5): 60.2; 61.5 (C6. -2CH3); 121.6 (Cd; 148.9 (C3); 166.8 (Cl). m vC4 : 1720 cm-l. ‘H M : 12 
W-L 5 J = 7.5 % CH3): 1.5-2.5 (4H. bLm. 2CH2); 3.5 f.2H. f J = 6 Hz. C6-&); 4.2 (2H. q, J = 6, 13 HZ, OC&CH3); 4.6 (w, (, 

* CH20); 5.9 (1H. d J = 17 Hz. Q-J% 7.0 (W, m, C3-w); 7.5 (5H. m, ~~~IWKX 1. 13<: NMR : 13.8 (CH3); 27.8; 78.4 (t& C5); 
* 59.6 (%H2CH3); 68.8 (Cs); 72.4 (e&)); 121.4 (C3); 127.1; 127.9; 138.2 (ammtwa 1; 148.1 (Cz); 165.9 (Cl). m: VOR 

: 34mm-‘0 ‘H NMR : 1.5-2.2 (4fi. 2tb 2cH?); 3.1 (1H. a, OH); 3.4 (2H. t, J = 6 Hz, Q-H& 4.0 (w, m, C,_Hz); 4.5 (2~. s, 
CH29); 5.7 (w. m. C2-H. C3&H); 7.5 (5H. m. ds). 13c I%iR : 28.8; 29.2 (C4. C5); 63.4 (Ctj); 69.6 (Cl) 72.8 ((X2+); 

127.6; 1283; 129.e 132x); 148.5 (snmrtics). I&a&U: [a]y P -29; VOH : 3450 cm-l. 1~ ram : 1.643 (4~. 2m, 2~~2); 

29-3.0 (2H. m, Q-H. C3-H); 3.4-3.8 (5H. m. Cg-Hz, Q-HZ. OH); 4.6 (2H. s, CH2+); 7.3 (5H, m, m). 13~ p&f~ : 26.1; 

28.5 &h. c5): 55.8; 58.7; 61.8; 69.6; (Cl, C2. C3. C6); 72.9 (C&9); 127.7: 128.4; 138.4 (~tx). w: [# = -1s; 
“OH : - Cm-‘. ‘H NMR : 1.5-1.8 (6H. m, 3C%); 3.5-4.0 (m. m, Q-HZ, C3-H. C6-H2, 2OH); 4.5 (2H, s, CH29); 7.4 (5H, 
m, m). 13C N?vfR : x.2; 35.0; 38.5 (CZ. C4. C5); 61.5; 70.6; 71.6; 73.2 (Cl. C3. C6, CH2+); 1279; 128.6; 138.3 
(anwnatics).Ua.b~Z : WY = +11; ‘H NMR : 0.1 (1% I, WWhSi); 0.9 (18H. s, 2tBu); 1.5-1.8 (6H, m, 3cHz); 2.4 gH, t, 

J = 6-7 HG C6-Hz)i 3.1 (2II. f J = 7 Hz. Cl-Hz); 3.7 (1H. m. Q-H): 4.5 (2H. s, CH20); 7.3 (5H, m, -tic@. 13C m : 18.4 
(Cqm.tBu); 26.2 (tBu); 26.1; 34.9; 40.9 (C2. C4, C5); 60.9; 69.9; 71.4; 73.1; (Cl, C3. C6, CH&); 127.1; 127.9; 128.1 
(awmtics). Iku : [al? = +9; VOH : 3400 cm- ‘. ‘H NMR : 0.0 WL S. 2(CHshSi); 0.9 (18H. s. 2rBu); 1.4-1.7 (6H. m, 

3t%):‘l.8 tlH* 4 OH); 3.5-3.7 (4H. m. Cl-&. Q-HZ); 39 (1H. m. C3-H). 13c NMR : -5.0.4.0 ((CHjhSi); 18.3 (-0); 

25.9 (tW 28.2; 33.7; 39.6 (Cz, C3. C5); 59.8 (C6); 63.2 (Cl); 68.1 (C4). m [a]? = +9 ; lH N?dR : 0.1 (12H. m, 

2(CH3hSi): 0.9 (18H. 4 UBu); 1.5-1.7 (4H. 2m, Q-HZ. QHZ): 1.9 (2H. m, Q-HZ); 3.2 (2~. 4 J = 6.7 HZ, c6_H2); 3.6 (w. t, 
J - 6.3 Hz, CvH2); 3.8 (lH, m. C3-H). The prokms were as~igncd from 1~~1~ COSY ~IOGOIU. 13C NMR : _ 5-l; _ 4.3 
((CHdzSi): 7.4 (C6): 18.4 (CquWBu); 26.0 (tBu); 29.3: 38.2; 40.2 Q, Cq, C5); 59.8 (Cl); 68.5 (C3). 
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