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Absfract: Homochual D- and L-hcxosc precursors have been prepared in good overall yield frcnn (@-methyl-p- 
tolylsulforide as Ihe sole. asymmeuic inductor. The process mvolves sequential condcnnsation of the sulfoxide with 
ethyl 24urancarboxylale. slcreoselecuve sulfoxide-monitored sarbonyl rcduct!on, Pummerer rearrangement of the 
sullinyl group, wluction ol Ihe resuldng aklchydes and ring-oxdalron of lhe corresponding furfuryl alcohols. 

It is well known that when furylcarbinols of general structure 1 are treated with any of several oxidizing 

agents such as peracidsta. PCCtb and Br2 1c.d. the fumn ring undergoes an oxidation-rearrangement sequence 

producing the hydropyranone derivative 2. This protocol has been successfully used for the construction of 

various natural products including carbohydrates2. macrolides and related compounds3. pheromones4 and 

alkaloidss. The key feature of theficran upprouch to the synthesis of natural products relies upon the 

preparation of an optically pure furylcarbinol whose stereochemistry at the hydroxylic carbon atom will be 

further transferred to the C-6 center in the hydmpyranone nucleus (Scheme 1). Although many methods to 

prepare optically active 2-furylcarbinols have been describede, some of the current strategies suffer from 

limitations in the easy access to the two possible enantiomers of the furfuryl alcohol. Here we report a new 

method for the synthesis of both enantiomers of optically active furylcarbinols which employs (R)-mcthyl-p- 

tolylsulfoxide as the sole chiral auxiliary. This strategy has been applied to the synthesis of D- and L-hexose 

prtcUlXXS. 
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Scheme 1 

The essential features of our pmtocol are summarized in the antithetic sequence depicted in Scheme 2 

wherein chiral B-ketosulfoxide 4 was envisaged as the key intermediate. The two precursors of D- and L- 

hexoses, 6a attd6b. would be obtained (by oxidation of the furan ring) from the two possible enantiomers of 

monoprotected diols Sa and Sb, which are derived from the same ketosulfoxide 4 by sequential 

enandosclective reduction of the prochiral keto group, desulfuration by a Pummerer type rearrangement, and 

reduction of dte corresponding aldehyde. 
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6b 

Scheme 2 

The above plan was put into prac!ice as follows (Scheme 4): Condensation of ethyl 2-furancarboxylate 

with the anion of (R)-methyl-p’rolylslllfoxide 3 yielded ketosulfoxide 4. Treatment of this ketosulfoxide with 

DIBALII or DIBAI.11 / ZnClz. according IO the methodology developed by Solladie7. afforded the two 

possible diastereomers of P-hydrox)~ulfi,uidcs 7a and 7b 111 29.5% d.e. (II-lnmr). Each diastereomrr was 

further freed of the Iebb that1 2% of thr other C’PIIIIL’I .1( hyclruaylic carboll by flash chrom:ltography. 

Stcreochemihtry at the newly cloa~rd blrlcogrnic center-, i c the hydroxylic carbon atom in the 2- 

furylcarbinol. was assigned taking into account i) the n:lturc of the rcduclng agent’? in) tHnmr and t3Cnmr 

spectrosccq>ic analysi\ Y,1(‘: iii) our prrviou\ cxprrlrncc of the ~~,rlfc,lll,atio~lal behavior of different p- 

hydroxys~rlfoxidsstt’. Aridi~ic-m;llly. the t.cjllfigltriclioll I’ol On w;i\ chrmir.;~lly correlated as follows (Scheme 3): 

(H)-( t)-Isopropylidcnc-D-glyccraltlchydc was allowed to react with furan in the presence ofmonochloroacetic 

acid yielding II according tn Z:tmoj\kih+ After protection of the free hydroxyl group as SEM ether, 

hydrolysis of [he acc~al li,llowt*tl hy c.lk*;tv:~gc of the tliol funclion:llity and SBII r-eduction of the aldehyde 

afforded monoprotected dlol 93. quaI II! al; rehpcct\ (lllnmr, IrxIt> and n1s1 to that prepared from 

hydroxysulfoxide 73, ax aho\\ I: it1 Sch~~l~c 1 
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Scheme 3 
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[al,,= +20X.1 (c l.II.CHCl 3) 

7x R = H; ( [a]o= +194.1 (c l.O(l,CHCl J)) 7b: R = H; ([ a]o= +I 18.3 (c 1.35.CHCl 3)) 
e c 

&a: R = SEM ( [a]o=+24?.5 (c I 17.<‘HCI 1)) Rb:R= SEM; ( [U]o=-1.82 (c 1.00.CHC13)) 
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9a:R,= SEM, R,=H; ([a],,= +I 16.2 (c 1.44. CHCI ,)) Yb: R t= SEM. R 2= H; ( [alp -I 17.5 (c 1.57. CHCI,)) 

10a: R t= SEM. R 2=Bn; ( ialI,=+73.20 (c 2.44, CHCI ,I) IOb: R t= SEM. RI= Bn: ( [alp-75.47 (c 1.57.CHCl~)) 
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5a: RI= H. Rz=Bn; ([a]n=+17.2 (c 0.90,C~ICl~)~ ( Sb. R t= H. Rz= Bn. ( [alp-17.6 (c 0.85, CHCl3)) 
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a: LDA (1 B eq). b: Erhyt 2.furancarhoxyl:~ (I 5 cq): ywld~ 75%. c’ DIBALH : ZnC12 / -WC: yield: 80%. d: DIBALH / 

-78V; yield: 85%. r: CISEM ( 2 5 ect) / ‘Pr2SEt; ywl,l: 05%. for Xa and 95% lor 8b 1: i) TFAA / Collidine / aceunitrile. 

ii) NaHCO-, / H20. ii!) NaBH 4; Comhmcd y~cld. tiXc/; tar Ya and XX% t’or Yb. g. BrBn / NaOH / TBABr; yield: 95% for 1Oa 

and 94% for lob. h: TBM / DMPU / molccultlr swvc’~. ysld. Y3%. li)r 5~ and 80% for 51, j. Br2 / CH$N / H20; yield: 

89% lor 611 and 80% Cur 6b. 

Scheme 4 

With P-hydroxysulfoxides 7a and 7b, the IUO possible epimers of 2-furylcarbinols have been efficiently 

obtained and the stereochemistry assigned according to general rules extracted from the literature. In order to 

prove that our approach for the preparation of both en:mtIomcrs of chirnl 2-furylmethanols could be applied to 

the preparation of D- and L-hexoses, removal of the sulfoxide group was now mandatory. To this aim, 

hydroxysulfoxides 7a and 71, were smoothly transformed into the SEM ethers 8a and Sb according to 

standard procedurestl. and the resulting protected ~-hydroxysiilfoxides were submitted to Pummerer’s 

conditions rearrangementlz. Treatment of 8a and Xb with TFAA in acetonitrile in the presence of collidine as 

base effected the desired rearrangement in five minutes. The corresponding trifluoroacetylsultides were 
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hydrolyrcd in ~irlc (N;&ICOJ) and rcdt~ccd (ktf3I 1~) ;.Kwding 9a ml 9b. Bcrtryl‘ttion of l~lo~loprotectcd dials 

followed by unravelin&? trf the ftlrftlryl hydrri\y $~ot~p by the acrion of fl.ioride ion. accortilng to the PrOtOCOi 

recently descr:bcd by Lipshut~t ‘. g:tvc both the en,tllttolnc’rs of furfttryl dials Sn and Sb14. Oxidation of the 

furan nucleus employing bntrit~iw in ;tc~t~ui~tf.ilc' t(t &XYCJ th tr.;trt~f~~nir;~tioti of both the enanttomers of 2- 

furylmethanol 5~ and Sb into the prccur~rs ot‘ I)- itnc L-hsxobeb 6u and 61). respectively. 

Thus, we have developed an rfficiznt protoc_ol for the preparation of both precursors of D- and L- 

hexoses in which the chirality of (R).methyl-p-tolyltulfoxldr c9n be transferred to the C-6 carbon atom of 

hydropyranones in an effective and high-yieldlnp proces>. Appllcatron of this methodology to the preparation 

of natural products is under way In our labomtory. I ~tnd the rcr\ult.c \vill be pubhshed in due course. 

Experimental 
Melting points were determined in open captt t;try tubes on a Gallcnkamp apparatus and are uncorrected. 

IH-NMR (ZOO MHz) and ttC-NMR (50.3 MHz) spectra were regIstered on a Rruker AC-2OO spectrometer. 
All N,MR spectra were obtained using CUCI~ ah solvent and ‘I’MS as Internal standard. Chemical shifts art: 
reported in ppm, and couplmg constants in Hz. Optical rotations were taken on a Perking-Elmer 241-MC 
polarimeter in an Idm tube; concentrations arc given in g/l00 ml,. Int’rared spectra were recorded on a Bomen 
Michelson 100. FT-IR socctroohotoz?ictcr. I-iieh rcwlution mass mcusuri’ments were performed on a Kratos 
MS-SO-RFA s~cctromct&. 1~o;ltir.c monitorinfi of rc;lction\ was pcrformcd using M&k 60 F 254 silica gel, 
aluminum supported TLC pl;ttcs. For t’i,lsh chrclln,ttoCr,tplry. blltc,l gel 60 (230-4(W) mesh ASTM, E.Mcrck) 
was used. Ali &actions wc;e run under ‘1~ ,u~~~ph& ui dq ;trg&tt~ing flarnc-dried glassware and freshly 
distilled and &it-d ~~vrnts VW cq:mic e~tr:tct, wt*rc ttmd over xrlttycitctu~ wdttrrn sltlfrttc and concentrated 
in vucw. 

[ (s) K ]-l-(2-furyl)-I-oxo-2-y-tol~lsullin~l~th~~~e, (1). 
~Butyllithi~Itn (17.51 mmol, ?.(I00 mL of ;t 2.5 M solutron in hcxancs) was added dropwise at OV to 3. 

stirred solution of 2.461 ml. nf IPqNIi (17 51 mmol, I.772 p,) in 25 ml. of THF. The mixture was kept for 15 

min at OoC, cooled to -7WC, and (f?)-methyl-p-tolytsulfoxidc (9.72 mmol, I S(K) g) in 15 mL of THF Was 
dropwise added. The mixture was stirred durine 30'1nin and ethyl-2-furancarboxvlate (14.59 mmol, 2.044 g) 
in ‘i’HF (IO ml,) added dropu’isc. After IO mmihc mixtulc w;,\ ;Iuenchcd with s&rated ammonium chloride 
solution (SO mL). The organic layer W.IY ~cp;~~atctl ;ct~d the ;IIILIW~~ solution acidified with 10% sulfuric acid 
solutiun to pfl 3-4 and cxtractcd wtth Cl I$?: (3 x 50 n?I.) At’rcr cv;~pot:~tion of the solvent. the residue was 
purified by fl;{<h ct~roin:ttogr;ti’tl) (hex;mc-ethyl ;IWI;W. I 1, IO gvc 1 XI0 g (75% yield) of ketcxtsttr 4 as a 

white solid. mp: 118-9°C. [u/u= + 208 I CC 1 !?t. C‘fiC:‘i;,. ‘fl SkIi<. c-5. 7.70-7.20 (tn. OH). 6.55 (dd. III. J- 

4.36 and 2.18 11~). 4.24 (Al3 >y>tcm. 21 I. J=- 13 07 II?). 2 J(J (5, ?tO ppm. t3C I\;MR, 6: 178.9, 152.4, 147.5, 

142.0, 140.4, 129.9, 124.1, 119.2, t 12.7. 65, 7, 31.2 ppm; I.R. (K13r) (cm-t): 31 17, 1642, 1556, 1466, 1400, 

1379, 1312, 1206, iff8.5, !ffli, 993. 915, 823. 806. IiR>fS (I:f) 2-1X.0492 hf’. Calcd. for Cl3ff1203S: 

248.0507. Anal. Cald. for c‘t3lltlO-rS t?, h?.55: FI. 4 Xh I-oc~nd. c’, 6?.XX: H, 1.87. 

[ IS, (S) R l-1-f 2-fifr~t)-2-p-toi~Ir~tllinytcth~t~ol, (7rJ. 

To a cold (-78°C) solution of 1.000 g (1.03 md) of ketosulfoxide 4 tn 100 mL of TiIF under argon 
was dropwiur added 16. 120 ml. ( I6 I2 tnmol) of ;I IX1 WIUIIW of IIIB.L\LH in THF diluted with 30 ml. of 

THF. After stirring at -7WC for .ih, the re;tct~on ~IIYIII~C W;L\ quenched with saturated NaHC03 solution, 
stirred for 15 mm and rtcrditred tvtth 1x2 Ilt’l ~tlur:~-.n IO plf II-5 The qucous solution was extracted with 
methylene chloride and the urganic layer W;IS washed with brine. The organic phase was dried over sodium 
sulfate and evaporated under reduced prchvurc to yield cumpound 711 its a 9X:2 mixture of [ 1.~. (S) R] and [ 
IR, (S) K] isomers from which dlrt~tercorneric;lll~ p.n-e 7a-1 IS, (S) RI \V~S isolated as a white solid (85% 

yield) by flash chromat~~mphy using ‘PrOli hex;rne (2:X) as eiuent. mp: 113.54.5W, [a]D= +l94.1 (C I.@.), 

CHCIj); ‘Ii N.MK, 6: 7.70-7.30 (tn. 6tl), 6.70 (m, IH), S.17 (ddd, 1 H, X fragment from an ABMX system, 
JAx= 2SOHz, JBX= 9.55 Hz, Jxlx= 4.02 f lz), 4. I3 (d, I I I, M fragment from an ABMX system, JMX= 4.02 
Hz), 3.41 fdd, III. 13 fragment from ;tn Al3MX >yst~l, JBN= 9.55 Itr, JAB= -13.50 Hz). 3.0 (dd. III. A 
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fragment from an ABMX system, JAX= 2.50 Hz. JAB= - I3.SO Hz), 2.43 (s. 3H) ppm; 1% NMR, 6: 154.4, 
142.4, 141.8, 139.8, 130.2, 124.1, 110.4, 106.9, 63.6. 60.2, 21.4 ppm; 1.R. (KBr) (cm-l): 3577, 3234, 3106, 
2916, 1493, 1397, I33 1, 1300, 1235, 12 19, 1197, I 156, I Ot( 1, lc)69,930, 789, 699; HKMS (EI) 250.0680 M+. 
Calcd. for Cl3H1403S: 250.06&I. Anal. Calcd. for Cl3 Hl;O?S: C, 62.38; H, 5.64. Found: C, 62.21; H, 5.77. 

[ I R, (S) RI-l-(2-furyI)-2-p-tolylsulfinvlethanol, (7b). 
To 0.660 g (4.84 mmol) of ilnhydrous ?%nCIz in 30 mL of TI IF’, ;L solution of 1.000 g (4.03 mmo1) of 

ketosulfoxide 4 in 70 mL of?‘HF was x!ded. After s:irring during 30 mln at room temperature, the solution 
was cooled to -78oC and 16. I20 mL (16.12 mmol) of ;1 1 M solution of DIBALH in THF diluted with 30 mL 
of THF, was dropwise added and srlrred for Sh. The rexrion mixture was quenched with saturated sodium 
bicarbonate solurion, stirred for I.5 min .ind :Icidit’ied with 1 M 1iCl solution to pH 4-5. The aqueous solution 
was extracted with methylene chloride and the orgrlnic Irivcr ~3s washed with brine. The organic phase was 
dried (Na2S04) and evaporated to yield compolmd 7b as a 95:s mixture of [ 1 R, (S) R] and [ 1 S, (S) RI 
isomers from which diastereomerictilly pure 7b-[ I R, (S; I< 1 was isolated as a white solid (80 % yield) by 

flash chromatography (‘P&H-hexane , 2:X). mp: 9,6.5-7.Y’C; Icrlu= + i18.3 (c 1.35. CHC13); ‘H NMR, 6: 
7.70-7.25 (m, 6H). 6.35 (m, IH), 5.35 (rn. IH), 3.89 (bs, 1 H), 3.W2.99 (m, 2Hj, 2.43 (s, 3H) ppm; I%2 NMR, 

6: 154.4, 142.4, 141.7, 139 t(, 130 2. 124 1. 110.4. 107 0, 65.1. 61 3,2!.4 ppm; I.R. (KBr) (cm-‘): 3272,2887, 
1502, 1493, 1412, 1305, 1221, 1159, 1081, 1065, IOl9, l(io7, 9115. X61, 808,744; HRMS (EI) 250.0648 M+. 
Cald. for Cl3Hl&S: 250.0663. An:ll. Calcd. for C131(140lS: C. 62.38; H, 5.64. Found: C, 62.01; H, 5,65. 

[ 1 S, (S) RI-1-(2-furyI)-I-0-[(2’-trin~ethylsilylet~~xy~ methylj-2.p-tolylsulfinylethand, @a). 
To a solution of 625 mg (2.50 mmol) of hydroxyslllfoxide 7a lrt 1.25 mL of dry CH2Cl2, 2.177 mL 

(12.50 mmol; 1.616 g) of diisopropylethylamine and 1.106 mL (4.25 mmoi; I.042 g) of /3-(trimethylsilyl) 
ethoxymethyi chloride (SEMCI) were huccesstvely added. Atter stn-rlng the reactIon mixture for 5h at 4WC, 
Xl ml, of methylene chloride w:\s added and rhe mixture w;ts successively washed with IM HCI solution, 
saturated sodium bicarbonate I;olution and t’inirl!y wjlh brme. The orgsnic layer was dried over sodium sulfate 
and the solvent removed at reduced pressure The residue w;is colunln chromatographed using a 4:l mixture 

of hexane-ethyl acetate as eluent to give 903 rns jYS% yield) of’ 83 :is a white solid. mp: 47-BOC. [aID= 

+243.5 (c 1.13, CHC13); 1 H N&lR, 6: 7.70-7.W (m, SH), 6.30 (m, 2H), 5.22 (dd, lH, X fragment of an ABX 
system, JAX= 3.46 Hz, JB>c= IO.29 Hzj, 4.70 (s, 2H), 4.02-3.78 (m. 21 I), 3.45-2.88 (m, 211, AB fragment from 

an ABX system; JAB= -13.171, 2.37 (s. 3lI), I-03-0.Q (m. 2H), 0.00 (s, 9H) ppm; 13C NMR, 6: 151.8, 142.8, 

141.7, 141.3, 129.9. 123.9, 110.2, 109.1, Y2.7, 65 7, 6.5.1, 63 2, 21.2, 18.0, -0.1, -1.5 ppm; 1-R. WBr) (cm-l): 
2949, 2891, 1496, 1402, 1248, 11S0, 1094, 5)20, 750; HRMS (El) 3H0.1495 M+. Cald. for C19H2804SSi: 
380.1477; Anal. Cald. for ClgH2804SSi: C, 59.96; tl, 7.42. Found: C, 59.71; H, 7.47. 

[ 1 R, (S) R ]-1-(2-furyI)-~-0-[2’-(trimethylsilylethoxS) methyl]-2-p-tolylsulfinylethanol, @b). 
Was prepared according 10 the experitnenritl prcwedt.re used for 8a from [ 1 R, (S) R ]- 1-(2-furyl)-2-p- 

tolylsulfinylethanol 7b. Yield 95%. Oil: [aID= - I.82 (c 1.00, CHCIj), ‘1.1 NMR, 6: 7.65-7.20 (m, 5H), 6.40 
(m, 2H), 4.96 (t, lH, J= 7.16 Hz), 3 58 (s. 2H), .? 72-3.!S (m, ?H), 2.10 (s, 3H), .87 (m, ZH), 0.00 (s, 9H) ppm; 

‘3CKMR, 6: 151.5, 143.0, 141.5, 129.c). 124.2, 110.3. lO9.7,92.X, 6d.X. 65.7, 62.2,21.2, 18-l,-1.5ppm; I.R. 
(film) (cm-l): 3114,2951, 2890, 1495, 1402, 1248. 1151, 1004, 10.57, 1040, 1017,925, 859, 836,748; HRMS 
(El) 380.1478 M+. Calcd. for C19HlxOlSS:: 3X0 1477; 4ra!.Cald for Cl+l2~04SSi: C, 59.96; H, 7.42. 
Found: C, 59.87; H, 7.45. 

(RI-I-(2-furyl)-1-0-[2’-(trimethylsilylethox_v) methyl]-1,2-ethanediol, (9a). 
To an acetonitrile solution (50 nL) of sldfoside 8a (X0(! mg; 3,. 10 mmol) and collidine (6.30 mmol; 764 

mg; 840 pL), was added an aceronitrile solution (5 ml,) of rrifluoracetic snhydride (6.30 mmol; 1.323 g; 876 

pL) at WC under argon. After stirring of Ihe reaction mixtu~r ;If 0°C for 30 min, an aqueous solution (20 mL) 
of sodium hydrogen carbonzte (10.50 mmol. XX? mg) followed by 397 mg (10.50 mmol) of sodium 
borohydride was added. The reaction mixture W;IS htirrcd ;II room tempcrsturc for 10 min. The solvent was 
removed under reduced pressure and the re;lcrion crude rxrr;tcted inro methylene chloride. The organic phase 
was successively washed wirh 1% HCI solution, s:tturatcd sodium bicarbonate and brine and dried over 
sodium sulfate. The solvent was remuved itrid thr re.sidue column chromatographed (hexane-ethyl ar;etate, 

4:l) to afford 478 mg (88 % yield) of pure 9a as a11 oil: [alD = +I 16.2 (c 1.44, CHC13); IH NMR, 6: 7.40 (t, 
lH, 5=1.34 Hz), 6.33 (d, 2H, I= 1.34 H7), 4 72 (m, 2H). 4.10-3.4X (m. 3H), 2 IS (bs, IH), 1.82 (t, 2H, J= 850 
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Hz), 0.00 (s, 9H) ppm; 13C NMR, 8. IS2 I. 142 4, I IO I, 10x 3, W.S, 73.7. 65.6. 64.3. 18.1, -1.5 ppm; I.R. 
(film) (cm-t): 3452, 2952, 2XX9, 1251. 1 ISI, 1107. 1062, 1027. X62, X4.>, 747; Anal. Cald. for C12H2204Sl: 
C. 55.78: Il. X.58. Found: C, 55.S6, II. X.42. 

(.~)-~-(2-furyl)-l-~-~2’-~~rimelh~Isilylethoxy) rrleth!I]-1,2-ethanrdiol, (9b). 
Was obtained according IO the proc.cdurc used for 9a from 1 I/?, (S)RI-I-(2-fury])-l-0-12’- 

trimethylsilylethoxy) mttthyl~-2-~~-tolyl~tl!l‘lr~ylcrllallol. 81,. Yield RX%. 011: Iall) = -I 17.5 (c 1.57, CHCl3); ill 

NIMK, 6: 7.40 (t, 111, J=l.3-1 tlr). 6.33 (cl. 211, J. 1.31 III), 172 (m. 2tl), 4.10-3.4X (m, 41-I), 2.15 (bs, 11~). 

1.X2 (t. 2H, J= 8.50 Hr). 0.00 (5, 9tI) ppn,; ‘3C S,MR, 6- 1.52. I. 142.1, lIo.1, 10X.3, 93.5, 73.7, 65.6, 64.3, 
18.1, -1.5 ppm; I.R. (film) (cm-11: 34.5 2. 29.52. 7xX9. 12.51. 11.51. 1107. 1062. 1027. 862. 843. 747; Anal. 
Cald. for C1211~~04Si: C, 55.78, H, X.58. I~ound. C. 55.89. Il. X.55. 

(R)-I-(2-furyl)-I-U-[2’-(trimclhylsil~lcthoxy) methvll-2-O-benayl-1,24hnncdiol, (100). 
TO a mixture of 10 mL of a methylene chloride solution of alcohol Ya (Sl7 mg. 2.00 mmol) and 10 mL 

of a 50 % aqueous solution of sodium hydroxide was added 357 l.tL of benzyl bromide (3.00 mmol; 513 mg) 
and a catalytic amount of tetra n-butyl ;Imnlonium bromide. After vigorous stirring of the reaction mixture 
overnight. the organic layer wa\ drc:~nrrci. tlrlpd ( S’;I~SC) 1 J :11x1 cv;cpnr:lred Flash chromatography of the 

residue gave 622 mg (95 % yield) of pure IOU i~‘r an oil. Iu.]L) = +73.70 (c 2.44. CHC13); IH NMR, 6: 7.35 (m, 
6H), 6.31 (d. 211. J: 1.37 Hz). 4.XK (I, III, J= S i0 f 12). 4.70 (s. _‘tl), 456 (s, 2H). 3.97-3.35 (m, 4H), 0.90 (m, 

211), O.(x)(s, 911) ppm. 13C IKMR, 6. 152.0. 142.3. 13X.4. 12X.3, 127.5, 110.1. 108.3, 93.1, 73.4, 71.8, 10.6, 
65.2. 18.1. - 1.5 ppm; I.K. (film) (cm-t,: 2947. 2xX0, 124X, I ISO. 1 103, 1025. X.59, X35, 73X. 6Y6; HRMS (El) 
348.1739 M+. Cald. for CIYH2XOdSi: 34X.17.57: Anvil. Calcd. for CI~ll?XO.qSi: C. 65.48: H. 8.10. Found. C, 
65.25; H, 7.95. 

(S)-I-(2-furyl)-I-O-[2’-(trimethykilykthoxy) methyl]-2-O-benzyl-1,2-ethanediol, (lob). 
Was prepared from (S)-I-(2.furyI)- I-O-12’-(trllnethylsllylethoxy) methyl]- 1.2-ethanediol, 9b following 

the same experimental procedure described for lOa. Yield +lcd Oil: la]b =- 75.47 (c 1.57, CHC13); tH NMR, 

6: 7.35 (m. 611). 6.31 (d. 2H. J= I.37 HZ). 4.xX (I. I tl. J= 5.50 li7), 4.70 (q 21.~). 4 S6 (s, 2H), 3.97-3.35 (m, 

4H). 0.90 (m, 2H), 0.00 (s, OH) ppm. “CNMR.6: 1.52.6, 142.3, 13X.4. 12X.3, 127.5, 110.1, 108.3.93.1.73.4, 
71.8, 10.6, 65.2, 18.1, -l.S ppm; I.R. (film) (CIII 1); 2947, 28X6, 124X. 11.50. 1103. 1025. 859, 835, 738, 696; 
IIRMS (El) 348.1747 M+. Cnld for Clqtl~xO_qSi: 34X.17.57; Anal. Calcd. for Ctyll?xO4Si: C, 65.48; H, 8.10. 
Found: C, 65.45 ; H, 8.15. 

(R)-I-(2-furyl)-2-0-),enzyl-1,2-eth~tn~diol, (53). 
An IM solution of TBAF in TIIF (5 ml.) was added to the SEM ether 1Oa (349 mg: 1.00 mmol) and the 

solution concentrated itz VCKUO. ‘lhe rrhulting oil with dihsolvsd 111 dry DMPU (0.5 mL) and crushed, activated 
4A molecular sieves (350 mg) WCK added. Thr rc;tctlon nlixtule w;o, hcvted to X(PC with stirring continued 
for 2h. The flask was then cooled, and the contcnth dllured with Et10 :tnd extracted (3 X 50 mL) from water 
(SO ml.), dried (Na2SO4) and concenrr;lled III ~tl(‘i(o. F:l;l\h chromatography (hexane-ethyl acetate, 4: 1) 

afforded 203 mg (93 ‘Z.) yield of‘purc 5a &I> ;u, oil. IaIl) = + 17.2 (i 0.90. CtiClJ)]‘; ttl NMR, 6; 7.32 (m, 6H), 
6.30 (m, 211). 4.91 (I, 1 H. .I= 5 73 H/J. 160 (4. ?HJ. 3 7-1 cd. 211. J= .i 74 Hz). 2.70 (bs, IH) ppm; t3C NMR. 

6: 154.0, 142.0, 137.9, 128.4, 127.7, 110.2, IO6 X, 73:l. 72.7, 67.0 ppm; I.K. (film) (cm-l): 3427, 2908. 2863, 
1557. 1.540, lSO2, 1454. 1362, 1211. 1147, 1094, 1008,73X, 60X. 

Was prepared according to the procedure used for 5a from (S)- 1 -@furyI)- l-O-[ 2’.(trimethylsilylethoxy) 

~~~et~~yll-2-O-benzyI-1.2-eth~tncdiol. IOb. Yield X0’%. 011: 1~1~ = -17.6 (c (I XS, CHClj)tj; tH NMR, 6: 7.32 
(m. 6II). 6.30 (tn. 2H). 4.9 I (t, I t-1. J= 5 74 HI). 4 60 (3. 2H), .J 74 (d, 2H. J= 5.74 HZ), 2.70 (bs, 1H) ppm; t3C 

NMR. 6: 154.0, 142.0, 137.9, 12X.4. 127.7, 110.2. 106.x, 73 4, 72.7, 67.0 ppn,; I.R. (film) (cm-l): 3427, 2908, 
2863, 1557. 1540. 1502, 14.54, 1362. 11-1 I. I147, 10’)4. 100x. 73x, 6yx 

6-O-bcnzyl-2,3-dideoxy-a and P-L)-filycero-hex-2-cnopuranos-J-ulose, (6~3). 
TO a solution of 53 (220 mg; 1.00 mmol) in an acctonitrilc-water mixture (10 mL; 9:1 v/v) cooled to 

-5’C. bromine (I. 10 mmol; 176 rng: Sh 4 ,uL) wit% added wirh vigorous stirring. The resulting solution was 
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allowed to warm gradually to room temperature and solid sodium hydrogen carbonate (3.00 mmol; 252 mg) 
was added. The reaction mixture was extracted with ether (2 X 50 mL). The organic layer was washed with 
brine, dried (NazS04) and concentrated in vu(‘uo. The residue ws column chromatographecl (hcxane-ethyl 

acetate, 311) to give 208 mg (89% yield) of pure 6a ;I!, a mixture of a and p anomers. Oil: [aID= + 62.0 ( after 
511, c 1.00, CHCl3)_ Lit. 14: i-61.6 (Lifter 5 h, c 1.72. CliCl~). 

6-O-benzyl-2,3-dideoxy-a and P-L-glycero-hex-2-cnopgranos-4-ulose, (6b). 
Under the reaction conditions identical with those used for the prepararion of 6a, compound Sb afforded 

6b (80% yield) as a colorless oil: [al rj=- 61 .X ( ;tfter 5 h. c 1.50. CHCl3). Lit. 14: -61.7 (after 6 h, c O-94, 
CHC13). 

Chemical correlation of the configuration for 9a. 
To a solution of 0.202 g (1 .IK) mmol) of (I R, 2 I?)- 1-(2-furyl)-2,3-0-isopropylidene-l,2,3-propaneuiol, 

I1 (prepared according to Zamojsk@) in 1.25 mL of dry methylene chloride, 0.685 mL (4.00 mmol) of 

diisopropylethylamine and 0.349 mL (6.25 nlrnol) of P-(trm~erhylsilyl) ethoxymethyl chloride (SEMCI) were 
successively added. After stirring the reaction mixture for 2h at 4(loC, 50 mL of methylene chloride was 
added and rhe mixture was wccesslwly w:ished with I M HCl solution, saturated s&urn bicarbonate solution 
and finally wirh brine. The orwnic layer was drlcd over sodium sulfare and the salvent removed at reduced 
pressure. The residue was column chrornntographed using ii 20: 1 mixture of hexane-ethyl acetate as eluent to 

afford 322 mg (96% yield) of 12 ;ib tin oil. 1 alD= + 106.5 (C 1.03, CHCIJ); HRMS (EI) 328.1673 M+. Cald. for 
C16H2&Si: 328.1706. 

A solution of (1 R, 2 R)- I-(2-furyl)- 1 -O-[(2’-trimeth~lsilylethoxy) methyl J-2,3-O-isopropylidene- 1,2,3- 
propanetriol, 12, in an acetonitrile-water mixture (5 rnL; 4: t , v/v), 0.310 r-d of trifluoracetic acid was added. 
After stirring the reaction mixture for 24 h at room temperature, the solution was neutralized with solid 
sodium hydrogen carbonate 2nd extracted into merhvlene chloride. The organic layer was dried (Na2SOq) and 
the solvent removed in VU(‘ICO. The residue \VBS purif:led by flash chromarography (ethyl ether-hexane, 15:1) to 
give 106 mg (76% yield) of (1 R, 2 R)- 1-(2.furyI)-! -O-1(2’-rrimethylsil~lethoxy) methyl]-1,2,3-propanetriol as 

an oil. !a]~= +24 0 (c 0 92, CH$Zl2); HRMS iEI) 28X.1378 u+. Cald. for C13tl24OsSi: 288.1393. 
To 180 mg (0.62 mmol) of the precursor diol derivative in 0.30 mL of water containing 5 drops of 

methanol; 134 mg (0.62 mmol) of sodium pzriod;lte was added. After stirring for 30 min, the reaction mixture 
was cooled to OOC and 2 mL of merh:inol and 24 mg (O.62 mmol) of sochum borohydride were added. The 
mixture was stirred for 1 h at OOC and extracred into melhylene chloride. The organic phase was drkl over 
sodium sulfate and the solvent removed under reduced pressure. The residue was flash chromatographed 
(ethyl ether-hexane, 2:l) to afford 131 mg (Xl% yield) of 9a, equal in atI respects to that prepared by 
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