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AB3217-A (la) was isolated in 1992 from the fermeutatioa broth of the strain of Streptomyces pkrtcnris 

AE83217.1 Two new substances, AB3217-B (lb) and AB3217-C (lc), the C13-ester derivatives of la, were 

also isolated from the same strain.2 They showed marked activity against the two spotted spider mite.l~ The 

suuctum of la was &termined by spectroscopic means and ita absolum configuration was detamimd by X-ray 

crystallographic analysis.1 The characteristic structure is a novel nine-membemd ring built of 

deacetylanisomycin and BD-xylofuranose. which ate linked through glycosidic and ether bonds. We wish to 

describe here the first total synthesis of la via intermolecular etberifkation and inuamolecular glycosylation aa 

the hey steps for the formation of the nine-membered ring. Although glycosylations ate among the most 

widely-used reactions in the synthesis of biologically active su~tancc!3,3 intlamolmllaT glycasylation has been 

rarely used in the synthesis of natural pmductsP 

AB3217-A (la): R - H 
AB3217-B (1 b): R - C(O)(CH2)4C(OH)Me2 
AB3217-C (1~): R - C(O)(CH&CHMe2 

Synthesis of the pyrrolidine unit began with epoxy-alcohol 25 which was prepared from dimethyl L 

tartrate in six steps by the modified Seebach procedures. 6 Protection of 2 [3,4dihydro-2~-pyran @HP), 
CSA, 76% yield] followed by the epoxide-opening of the maulting 37 with NaN+H&l*~ gave azidoatc&ol 

4 as a single isomer. The four-step manipulation of the crude 4 gave 55 in 85% overall yield ftom 3. Swem 
oxidation of 5 followed by Wittig methylenation (Ph+CH$ gave olefin 65 in 60% yield Pyrtolidine-ring 

formation was realized by the conceptually similar method to the Joulli6’slo or Takabata-Momose’s one.11 
Namely, epoxidation of 6 with MCPBA followed by BF+Et@zatment gave pyrrolidines 75 and 8 in 45% 
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and 15% yield, respectively.l2 The newly generated s&reocenter in the major pyrrolidine 7 was confirmed by 
its conversion to the known hydrochloride of 1,4-dideoxy-l,dimino-D-xy~tol(9).13 Swern oxidation of 7 
gave aldehyde 10 in 82% yield 
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The abcnrc aldthyde 10 was coupled with rtanisyllithium (4&romoanisole, n-BuLi)ll to afford 115 in 

80% yield as a single isomer. The configuration at the benzylic stmoccnm was &&III&& by & 1H NMR J 

=dYSiS of aCCtonidC 12. This remarkable, but undesirable, facial selectivity may arise from N-assisted 

addition ofanisyUithium to the aldehyde. 
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@I (1) CSA, Mea+, 3% 0.5 ft. 90%: (2) ble&qow jr. WI-S W&I,. 1 d. gox; @) (cocl), DMSO, C&f&, -7Wi, 0.5 h, then &N, 
-78 to PC, 0.5 h. 38%; (c) 1:3 TFA-CH$&. rt, 0.25 h; (d) ZCI, K204. aq THF. rt. 0.5 h; (e) DHP, C!M, CHfi12, tt, 0.5 h, 85% 
(3 stops); (f)DlBk. toiuene, -75°C. 0.5 h. 91%. 
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To invert the configuration, 11 underwent SW oxidation m give I3 in 886 yidd. Acidic neatmat 

of 13 followed by successive N-benzyloxycarbonylation 14 and O-protection provided 14 in 85% yield. 

Finally,DIBAt~~ofl4~~155in91%6yieldaslasingleisoma. The newly cmated stclWcenter 

in15was~~bythelHNMRJanalysisofacetonide16. 

Synthesis of the D-xylosc unit was initiated from 17 which was derived from 1,2:S&di-O- 

isopropyliden*a-r.3-ghutofuranose in the five steps. 15 A&r deacemnization (4 AcOH) of 17, the nxulting 
free sugar was treated with (PhS)2 and n-B1@6.~’ toaffoxda1:1.8mixtuccofa:~anomers18in70% 

combined yield. Since this mixture could not be separated, it was subjected m deacel#uion and silyktion m 

afford a-phenyl thioglycoside 195 (34%) mgether with its &anomer (60%). Bcnzylation and subsequent dc 

0-silylation of 19 gave 20s in 95% yield 18 Finally, imroduction of a leaving group m 20 was realii by 

treatment of 20 with taic tiydrirlr. (-rf*j and Et3N m afford the ~~treamly rabilt amu~ 21.19 which wll~ 

immediately subjected to the next naction. 

(a) 50% aq AcOH. 1 WC, 25 h; (b) (PhSk?, RBW, THF. ft. 0.5 h, 70% (2 step); (c) NaOMe, MeOH. ft. 0.5 h; (d) TBSCI, 
imidazok, DMF. WC. 0.5 h. 34% (br 19) (2 steps); (0) B&r, Nali. RBu,NI, THF. rt. 2 h; (I) mBu4NF, THF. rt, 0.5 h. 25% 
(2 a@W; @I rtd% EtaN, CH$&, -7B°C, 5 min. 

With both units in hsnd, we turned our attention m the exciting task of creating a nine-membered ring. 

Of a variety of conditions investigated for connecting both units, the most satisfied one was the following: n- 

BuLi in hexane (1.5 equiv) was added m a mixture of 15 (1 equiv) and molecular sieves 4A powder (MS 4AP) 

inDMFatOoC(5min)andmthiswasadded21(1.5aquiv)inDMFandthcnthcm~wasstirradatrtfor 

20 min. providing 225 in 64% yield and a 20% yield of the ~~~~ercd 1S.m Acidic treatment of 22 affonicd 

23 in 90% yield. The ultimate intramolecuk glycosylation of 23 was best accomplished by N- 

bromosuccinimidc (NBS) in toluenet7~t (90°C) to afford 245 in 64% yield A fmal w of 24 

furnished AB3217-A (la) in 60% yield The synthetic la was identical in all respects (1H NMR, IR, UV. 

mp. [a]D, and TLC mobilities) with the natural AB3217-A.13 

laJU, MS 4AP, 
D)rF. 0%. 5 mh. 
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A non~lecdve pynolidine-ring formation or no rwxicm was observed when 1 was sub@ted to the following 
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(a) (1) MCPBA, CH&g. rt. 2 d: (2) BF&Et& Cl+&, -78% 5 mln (sea ref. 10). 
(b) D-#DIPT. TBHP. lI(O-kF’r)+ MB 8AP. CH&, -2tPC, 15 d (aae ref. 11). 
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L&I. 1992.33.2063. Zuunnond. H. Id.; van du Klein, P. A. hi.: van der Mad, G. A.; van Boom, J. H. Telrahedron 
1993.49. 6501. 
llleuseofotkk3esinthiserherificationwasless 
satisktory. rnsomecaaes.ulecycliclmXhanevwas 
obmbKxlsstllemqiorpKxhlct 
Tolwaa was the best solvent. Acaonitrile could be also 
usul (rt, 24 h). albeit in lower yield (30%). 
hip of the synthetic la: 238-239“C (lit1 24l=C). 
Optical rotation of rhe synthtric la: [alD30 -4S” (c 0.41, H20) 

(lit,l [al,24 -52.S” (c 1.0. H20)). 
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