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The branched-cham carbohydrate evalose (l), a constituent of the orthoso- 
mycm antzblotlcs evernmomlcm B’ and Aambamycm’, has been synthesised The 

key step of the synthesis, namely, peroxy-acid oxldatton of methyl 4,6-O-benzyhdene- 

3-deoxy-2-O-methyl-3-C-methylene-cx-D-arnbmo-hexopyranosIde (2) afforded mamly 

the splro-epoxlde 3 having the D-manno configurhtlon3 whzch was subsequently 

transformed by known methods Into 1 

Our first approach to the synthesis of evalose was based on that used for noga- 

lose’ (4), which IS a related, branched-cham carbohydrate constztuent of the antz- 

bzotzc nogalamycm6 
Treatment of ally1 Z-D-mannopyranosIde (5) with 2 2 equzv of benzoyl chlorzde 
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at -40” Ln pyrrdme gave, after chromatography, 50% of the 3,6-dtbenzoate 6 

Deallylatlon of 6. usmg 10% palladmm-on-carbon m ethanol-acetm acid-water 
(2 1 1) at SO” for 2 days. gave 76% of syrupy 3,6-dl-0-benzoyl-o-mannose (7) 
A 1%0-cyclohexyhdene protectmg-group was then rntroduced on the p side of the 
molecule, by heating a solution of 7 m lV.N-dlmethylformamtde contammg l,l- 
&methoxycyclohe\ane and toluene-p-sulfomc actd. 6s % of the 1,2-O-cyclohexyhdene 
derrvatwe 8 was subsequently Isolated SapondicatLon of 8 wth methanohc sodium 
methoxide afforded 85 “/c, of syrupy 1.2-0-cyclohexyhdene-/&II-mannopyranose (9) 
Treatment of 9 wth y,r-dm~ethoxytoluene 111 hf Wdtmethylformannde contatnmg 
toluene-p-sulfomc acid gave 65 “/, of 4.6-0-benzyhdene-I ,2-O-cyclohexyhdene-/?-D- 
mannopyranose (10) OxLdatLon of 10 wtth methyl sulfoxtde-acettc anhydrrde fur- 
mshed 89 7; of syrupy 4 6-0-benzyhdene-I ,2-O-cyclohexyhdene-B-D_crmbnro-hexo- 

pyranos-3-ulose (11) 
Unfortunately, the I ,I-0-cyclohexyhdene group m 11 does not sterrcally hmder 

attack by methylnldgnesium Iodide, \V hxh gave a 1 1 mixture of the tertiary alcohols 

12 and 13 The configurdnon of the asymmetnc ccntres m 12 IS the same as that In 
evalose (1) and the conversIon 12 - 1 IS straIghtforward The absence of stereo- 
sek ctwty m the crucial GrLgnard reaction led to the consLderdtLon of a better strategy 
for the synthesrs of evalose 

In a synthesis’ of the branched-cham ammo sugar Siblrosdmlne 14, the mter- 
mediate 15 was reported to be eastly accesstble Cts-hydroxylatton of the double 
bond of 15 wth osmrum tetraoxtde occurred excluswely from the /I sLde of the mole- 
cule, affordmg syrupy methyl 4-O-benzoyi-6-dcoxy-3-C-methyl-~-o-~nannopyrd~io- 
srde (16), saponrticatlon of vv hlch afforded an excellent yield of methyl 6-deoxy-3-C- 
methyl-z-D-mannopyranostde (17, methyl z-evalostde) The physIca properness 
of methyl 6-deoxy-3-C-methyl-y-o-allopyranvslde doffer from those of 17 A crystal- 
lme methyl glycoslde of natural evalose has been reported”, wrthout asstgnment of 
the anomerLc configuratlon On the basrs of Its 13C-n m r spectrunl10 tt IS very 

11htly” that thts compound corresponds to methyl /2-evalostde and IS dtfferent from 
our synthetrc product Acrd hydrolysis of 17 afforded 67 I’{, of a product whmh wds 
Identical with evalose (1) 

E\PERlhlENTAL 

Gem-~ ai - SolutLons were concentrated under dImmLshed pressure and 
c\tracts were drted over NazSO, OptIcal rotanons were measured on solunons m 
CHCl, at room temperature N m r spectra were recorded for solutLons In CDCl, 
(Internal Me,%) wtth Varran T-60 (‘H) and Bruber HX-90 F T spectrometers (“C) 
Chromatography was performed on Sthca Gel G (Merck) Meltmg pomts clre un- 

corrected 
AllyI 3,6-dt-0-benzoj I-Y-D-nla~mop~ I ai~osr& (6) - Benzoyl chloride (25 7 ml) 

was added slowly to a solutLon of ally1 a-D-mannopyranostde (35 g) m pyrrdme 
(1 lure) at -40” and the mrxture was allowed to attam room temperature, stored for 
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IS h, and then partItIoned between water (3 htres) and dlchloromethane (3 x 500 ml) 

The orgamc layer was dried and concentrated, and the syrupy residue was chromato- 

graphed on silica gel The maJor product was crystaked from chloroform-hexane, 

to yield 6 (23 g, 50%), m p 13%137”, filD +51 o Mass spectrum /II/Z 428 (M + ) 

‘H-N m r data 6 7 73 .lnd 7 16 (2 m, 10 H), 5 79, 5 13, 3 96 (3 m, 5 H, ally1 group) 

5 13 (m 1 H, H-3), 4 73 (bs, 1 H H-l), 4 50 (bs OH), and 3 96 (m, 2 H, H-6,6’) 

Anal Calc for C,,H,,O, C, 64 4S, H, 5 65 Found C, 64 64. H, 5 58 
3,6- DI- 0- ben:oJ I- I ,2- 0- CJ clolre 1~ Irrlerle-l)-D-nraniIopq I mow (8) - To a 

solutron of 6 (1 g) m ethanol-acetic acid-water (2 1 1, 24 ml) was added 10 y<, 

palladmm-on-carbon (1 g) The mixture was heated at SO” for 2 days, cooled 

filtered through Kleselguhr, and concentrated, to give syrupy 3,6-di-O-benzoyl-o- 

mannose (7. 690 mg, 76%) Mass spectrum W/Z 38s (M+ ) and 371 

To a solution of 7 (750 mg) m N,N-dlmethylformam;de (10 ml) were added 

I,l-dlmethoxycyclohexane (3 ml) and toluene-p-sulfomc acid (50 mg) The mlvture 
was heated at 50-55” under dlmmlshed pressure for 24 h and then partItIoned between 
water (100 ml) and drchloromethane (3 x 100 ml) The organtc layer was dried and 

concentrated, and the residue was crystaked from ethyl acetate-hexane. to yield 8 

(620 mg, 68%), m p 168-169” [z],, -9” Mass spectrum III/= 46s (M+ ) N m r 
data ‘H.S812and750(2m,10H),538(d,1 H.J,,2Hz,H-1),533(q 1 H 
J 2 3 3, J3 .I. 9 Hz, H-3), 4 56 (q, 1 H, J, 1 2, J, 3 3 Hz, H-2), 4 23 (m, 2 H, H-6,6’) 

3 66 (m 1 H, H-5), and 1 56 (m, 10 H) 13C S 97 2 (C-l), 74 1 (C-2), 76 3 (C-3) 

65 1 (C-4j, 73 6 (C-5), and 63 6 (C-6) + benzoate and cyclohe\ylidene carbons 

Arrnl Calc for G6HZs0, C, 66 65, H, 6 02 Found C, 66 69, H, 6 20 

4,6-0-Bet1~~~lr~~~~~~~-l,2-O-c~clohe~ 1 Ir~~ne-p-D-nlatuzoj~~ I N~IOW (10) -A solution 

of 8 (370 m,g) In methanohc 0 I&I sodium methoxlde (20 ml) was stored at room 

temperature for 3 h and then neutrahsed wth Amberhte MB-3 (H+) resin Concentra- 
tton gave chromatographtcally homogeneous, syrupy 1 2-O-cyclohexyhdene-/?-o- 

mannopyranose (9, 176 mg, S5 T<,) ‘H-Nmr data S 5 11 (d, I H, J, ,2 Hz H-l) 

4 35 (q, 1 H, J, z 2, J, 3 4 Hz H-2), 3 88 (m, 3 H, H-3,4,5), and I 60 (m, 10 H) 

To a solution of 9 (950 m_g) In h’,l\l-dimethylformam~de (16 ml) were added 

g-c*-dlmethoxytoluene (3 ml) and toluene-p-sulfomc acid (100 mg) The mwure was 

heated at 50-55’ under dlmmlshed pressure for 3 h and then partmoned between 

water (100 ml) and dlchloromethane (3 x SO ml) Concentratlcn of the orgamc layer 

and crystalhsatlon of the residue from ethyl acetate-hexane yIelded 10 (SO0 mg 

65”/,), m p 172-173”, [u]~ -5s” N m r data ‘H, 6 7 40 (m, 5 H) 5 57 (s, H-7), 
5 31 (d,J, Z 25Hz,H-l),43S(q,JIz25,J,,5Hz,H-2) 431(q JZ35 J,,lOHz 

H-3), 4 06 (m, H-6e and OH) 3 90 (q J,, Gc = J6.. s = 10 liz. H-Ga), 3 74 (t, 

J 3 4 = J+ 5 = 10 Hz, H-4), 3 36 (m, H-5), and 1 62 (m, 10 H) 13C, 5 97 4 (C-l), 

78 0 (C-2), 69 6 (C-3), 78 7 (C-4), 65 2 (C-5), and 65 7 (C-6) + benzyhdene and 

cyclohexyhdene carbons 

AfzaZ Calc for C,,H,,O, C, 65 50, H, 6 94 Found C, 65 79, H, 7 04 

4,6-0-Be~~~~~I~~e~~e-l,~-O-cyLloh~\-? Ir~f~t~c~-~-~-nlcn~~~o~~~ I ut1o~-3-ulo~c (11) - A 

solution of 10 (280 mg) In methyl sulfoxlde (7 ml) and acetlc anhydrIde (4 ml) WXG 
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stored for 24 h at room temperature_ and then partmoned between water (100 ml) and 

drchloromethane (3 x 100 ml) The combmed orgamc layers were concentrated, to 

grve 11 (250 mg, 89 %) ‘H-N m r data 6 7 37 (m 5 H), 5 64 (s, H-7), 5 54 (bs, 

H-l). 4 79 (d, Js 5 10 Hz, H-4), 4 4s (m H-6e). 4 34 (bs, H-2), 3 91 (m, H-6a), 

3 67 (m, H-5), and 1 64 (m, 10 H) 
4,6-O-Berq hdene-I$-0-q cJ0Jle.x) Jmdene-3-C-metlz) I-p-D-)ilan?lO- (12) arrd -al- 

tro-pj/anose (13) - To a solutron of 11 (170 mg) m tetrahydrofuran (50 ml) was 

added, under mtrogen at --2O”, a solutron m tetrahydrofuran (50 ml) of methyl- 

magnesmm rodrde prepared from magnesrum (360 mg) and methyl rodrde (6 3 ml)_ 

The mrxture was allowed to attam room temperature slowly After 24 h, cold, satu- 
rated. aqueous ammonium chlorrde was added, the solvent was evaporated, and the 
resrdue was partrtroned between water and drchloromethane Concentratron of the 

orgamc layer yrelded a I- 1 mrxture of 12 and 13, as Judged by the ‘H-n m r spectrum 
of the resrdue 6 5 62 and 5 58 (s H-7 of 12 and 13). and 5 40 and 5 34 (d, J, 1 2 Hz, 

H-l of 12 and 13) 
Metly I I-O-ben=oJ I-6-deo ~~-3-C-metJ~~~J-~-D-i7lmulop~ra~losrde (16) - Methyl 

4-0-benzoyl-2,3,6-trrdeoxy-3-C-methyl-rl-D-er_r tJu o-hex-2-enopyranosrde’ (15,90 mg) 

was added to pyrrdme (3 ml) contamm, 0 osmrum tetraoxtde (75 mg), and the mrxture 

was stored at room temperature for 2 h A solutron of sodrum brsulfite (1 2 ml), water 
(2-5 ml), and pyrrdme (l-7 ml) was then added with strrrmg and, after 1 11, the mrxture 

was partmoned between water and dtchloromethane The orgaruc layer was concen- 
trated, to yreld syrupy 16 (100 mg, 9s %), [z],, + S 1 o I H-N m r data S 7 83 and 7 26 

(m, 5 H), 5 00 (d, J* 5 10 Hz, H-4), 4 70 (d, J, z 2 Hz, H-l)_ 3 90 (m, H-5)_ 3 53 

(bs H-2 and OH), 3 33 (s, OMe), 1 40 (s, Me-3), and 1 26 (d, J,- 6 6 Hz, Me-5) 
MetJq J 6-deo y -3-C-met/lJIJ-~-D-rllmlnopJtl anosrde (17) - A solutron of 16 

(115 mg) m methanohc 0 l&r sodrum methoxrde (10 ml) was stored at room tempera- 

ture for 3 h, and then neutrahsed wrth Amberhte MB-3 (HO-) resm Concentratron 

of the solutron gave methyl +evalosrde (17, 70 mg, 94%), m p 122” (from ether- 

hexane), [~]u t54” Mass spectrum m/r 192 (M f ) 1 H-N m r data 6 4 63 (bs, 
H-l). 3 33 (s, OMe), and 1 30 (s, Me-3) 

Anal Calc for C,H,,O, C, 49.99, H, 8 39_ Found C, 49 76, H, 8 29 

6-Deo_~\~-3-C-met~I~Z-~-mantlose (evalose, 1) - To a solutron of 17 (70 mg) m 

tetrahydrofuran (1 ml) was added 2br hydrochlorrc actd (2 ml), and the mrxture was 
boded under reflux for 3 h, neutrahsed wrth barrum carbonate, filtered through 

Kreselguhr, and concentrated, to grve 1 as a colorless 011 (43 mg, 67x), [XI,, -7” 
(ethanol), lit ’ b],, -4 9” (ethanol) 
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