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Absfmcf: Stereocontr&d synthesis of &fused Iddioxadecdin system 1, which cormsponds to the 
L/IA and N/O rings of maimtoxin, was accomplished. Comparison of its ‘H and 13C NMR data with 
those of the natural toxin established the earlier staeochemical assignments. 

Maitaoxin (m), with its molecular weight of 3422 Da, is one of the toxic principles of cigaateta food 

poisoningr and tire most potent toxin except for a few proteins (LDSO 50 r&kg, mouse, ip),* Recently;the full 
structum of MTX was elucidated to be a polyether containing 32 ether rings, and 28 hydmxyl and two sulfate 

groups, on the basis of extensive 2D NMR rne~u~rnen~ and CollisionaIly activated dissociation (CAD) 

MS/MS experiments on the whole MTX molecule and its degradation products (Figum I).2 The toxin molectie 

consists of both polycyclic ethers, most of which are trans-fused as is the case with brevetoxinssand 

ciguatoxins,4 and acyclic portions like palytoxin. 5 A remarkable structural feature is the unconventional 

presence of two sets of &fused ether rings (rings L/M and N/O) in the middle region of the molecule. In this 

communication, we wish to report a stereoselective synthesis of the cis-fused 1,6-dioxadecalin system 1 which 

cornqonds to both tbe L/M and N/O ring systems of MTX, and consequent ~onfi~ation of the exceptional 

stereochemical acne for these c&fused cyclic ether (Figure 2). 
Our synthesis of the bicyclic compound 1 started with methyl 3-0-benzyl-4,6-0-be~yl~dene-a-D- 

glucopyranoside 2,6 utilizing the obvious structu& similarity with tha L and N rings of MTX% and adopted as a 

key step the 6-endo selective epoxide opening with simultaneous ring closure reaction developed by Nicolaou et 

af.7 t&any ~pli~ons of the method for the c~s~tion of ~~y~op~~ systems have been reported+ 

however, cyciixation of fruns-epoxide with the preexisting cis-su~titution on the 6-membered ring was not 

investigated. 

Routine protecting group manipulations allowed the transformation of 2 into the ally1 ether 3 in three 

steps (71% overall yield; Scheme I). C-Glycosidationa of the ally1 ether 3 provided the expected axially 
substituted product 4 along with a minute amount of the corresponding @&omer in 79% total yield in a ratio of 

98~2.10 Selective cleavage of the ally1 ether w~is achieved with hy~~~~p~nyl~~~~ and 

~flu~~tic acid in refloxing ethauol.t 1 and alcohol 5 was obtained after chic sepamtion as a pure 

form in 55% yield. The alcohol 5 was protected as its t-bu~ldi~~yl~lyl (TBS) ether 6 in quantitative yield. 
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Flguse 2 

Ozonolysis of the terminal olefin of 6 followed by Wittig olefination using methyl 

(~phenylphos~ho~ylidene)ace~~e provided ~~u~~-~,~-u~satu~a~d ester 7 in 60% overat yield. 

~isobu~~~~n~ hydride (DIBAC) reduction of 7 provided ally& aicohoI 8 in 90% yield, which was 
suck to Katsuki- disc epoxidation using (~~~y~ 12~~~~XY~i9~ 

92% yieid. Oxidation 0 primary hydroxyl of 9 to the ethyl with SOj-pyridine followed by Wittig 

~~yle~tion (92% overall yield) and ~~~tio~ of the silyl group provided epoxy alcohol 10 in 98% yield, 

setting the stage for the crucial acid-cataiyzed cyclization. ‘Ikatment of 10 with 0.1 equiv of cam 

20 *C to mom tempemtum for 4 h gave rise to cis-fused I &diox 
75% yield along ired ~~y~~ 121J (5% yield). Finally, hy~~no~ysis~y~~tio~ of II 

was car&d out on she’s catalyst to yield tetraol 1. ‘I& ~pIiog unset f59.60 of 5.8 Hz and NOES 

between 56-I-M-H, SS-H/63-W, and 59-H/60-H observed for 1 am consistent with the assigned c&fused I& 
dioxadecaGn skeleton. 

Emotion of the chemical shifts in the tH and 1313 NMR spectra of 1 thus obtained showed that the 

observed NMR data matched well with those of MTX (Tabie I). BspeciaIiy, the tH and *SC NMR sign& 

around the big-~sion, namely, CS~(7O~-C6~(73~, of 1 co~s~nd extremely well to those of h@‘I+X. 

Mo=oveG the co’@@ co~tan& ~~~~~?(#~~ ~5~(~~~~7Q~ ~6~(~~,6~74~, aMf ~6~4~,~~S~ Of 1 well 

with tbse of MIX. Thus, the foxily proposed c&-fused IJM and Nio ring systems of MTX~ were 
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cohmed to be represented by mmue 1. Further synthetic approaches toward detemhstion of the m&the 

stereochemistry at the C-64 and C&5 positions of MIX {Figm 2) are currently in progws. 
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Table I. Se1ecte.d 1H and 1% NMR data of 1 and MT7C.a 

1 MTX 

position hi@===) s(: position &@attan)b SC PosidQn hi@==+ SC 

56 (68) 3.47 fddd, 9.8,S.4.2.2) 74.3 56 3.69 (4 9.5) 70.6 68 3.64 (-) 70.7 

57 (69) 3.20 (dd@ P&9.3) 71.4 57 3.50 & 9) 70.3 69 3-06 fts 8.5) 75.4 

58 00) 3.98 (d& 10.9.9.3) 68.4 58 3.98 (tl9) 68.8 70 3.95 (r, 9) 68.5 

59 (71) 3.56 (dd, 10.9. X8) 75.2 59 3.6Z(dd, 8.5) 72.2 71 3.64 (-) 75.9 

60 ClZ) 3.99 (ddQ 120.5.8.4.8) 70.9 60 4.01 (-) 71.2 72 3.97 (-) 71.0 

6103) f.93 (Md, It S, 4.8,4.6} 32.7 61 f.97 (-) 32.4 73 2.M i-) 32.8 

1.81 (ddd, 120,11.5, 10.6) I.83 (4. 11.5) 1.91 (q.11.5) 

62 (74) 3.30 (dd4 lOh9.7.4.6) 69.1 62 3.65 (-) 6S.S 74 3.73 (-) 64.7 

63 (75) 3.21 (ddd, 9.7, 7.4.2.8) 75.5 63 3.15 (a 9) 76.5 75 3.50 (4 10) 71.5 

a)llre~wcrc8llllwawld ill cD3cN-D20 (Id). 
b> The mu@iw co- were cstimmd by cnns peaks shown in me NOESY or dr high-resolution COSY spectra 
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The numbering of compounds used in this paper corresponds to that of the L.&f ring of MTX 
Selected data for compound 11: lH NMR (500 MHz, CDC13) 6 1.94 (IH, ddd, J = 12.3, 10.1,g.O Hz, 
61-H), 2.06 (Hi, ddd, J = 12.3, 5.5, 4.3 Hz, 61-H), 3.48 (IH, ddd, J = 9.0, 7.7, 4.3 Hz, 62-H), 3.63 
(lH, dd, J = 9.0, 8.1 Hz, 57-H), 3.64 (lH, dd, J = 10.4, 2.3 Hz, 55-H), 3.70 (HI, dd, J = 10.4, 4.2 
Hz, 55-H), 3.74 (lH, ddd, J = 9.1,4.1, 2.3 Hz, 56-H), 3.89 (lH, brdd, J = 7.7, 6.3 Hz, 63-H), 4.00 
(lH,dd,J=8.1,5.3Hz,59-H),4.05(1H,dd,J=8.1,8.1 Hz.58H),4.13(1H,ddd,J=10.1,5.5, 
5.3 Hz, 60-H), 4.49 (lH, d, J = 12.2 Hz, C&Ph), 4.51 (lH, d, J = 11.0 Hz, C&Ph), 4.58 (lH, d, J 
= 12.1 Hz, C&Ph), 4.71 (lH, d, J = 11.2 Hz, C&Ph), 4.82 (lH, d, J = 10.9 Hz, C&Ph), 4.83 (lH, 
d, J = 11.2 Hz, C&Ph), 5.33 (lH, brd, J = 10.6 Hz, CH=CHz), 5.36 (IH, brd, J = 17.5 Hz, 
CH=C&), 5.83 (1H. ddd, J = 17.3, 10.6, 6.3 Hz, C!H=CH$, 7.15-7.34 (lSH, m, 3 x Ph); 13C NMR 
(125 MHz, CDC13) 8 31.2, 68.5, 68.9, 69.1, 72.7, 73.5, 73.8, 74.6, 76.88, 76.96, 77.4, 119.1, 
127.67, 127.69, 127.85, 127.95, 128.35, 128.39, 138.0, 138.2, 138.3; FABMS m/z 539 (M+Na)+. 
The structure of compound 12 was confirmed by conversion to the corresponding acetate 13 under usual 
conditions. 13: tH NMR (500 MHz, CDCl3) 8 1.97 (lH, ddd, .I = 13.2, 8.6, 5.8 Hz, 61-H), 2.05 (3H, 
s, AC), 2.12 (IH, ddd, I = 13.2, 6.8, 6.8 Hz, 61-H), 3.58-3.63 (3H, m, SS-H:! and S7-H), 3.76 (IH, 
m, 56-H), 3.78 (IH, dd, J = 8.9, 5.7 Hz, 58-H), 3.95 (lH, dd, J = 5.8, 5.8 Hz, 59-H), 4.00 (lH, ddd, 
J = 8.6, 6.8, 4.8 Hz, 62-H), 4.44 (lH, d, J = 12.2 Hz, C&Ph), 4.45 (lH, d, J = 11.1 Hz, C&Ph), 
4.52 (lH, d, J = 12.2 Hz, CHzPh), 4.62 (lH, ddd, J = 6.8,5.8,5.8 Hz, 60-H), 4.68 (IH, d, J = X 1.7 
Hz, CH#h), 4.80 (lH, d, J = 11.1 Hz, C&Ph), 4.84 (lH, d, J = 11.7 Hz, C&$h), 5.25 (lH, brd, i 
= 10.7 Hz, CH=C!&), 5.30 (lH, brd,J = 17.3 Hz. CH=C&), 5.42 (lH, dd, J = 6,3,4.8 Hz, 63-H), 
5.82 (lH, ddd, J = 17.3, 10.7,6.3 Hz, cH=cH2); FABMS m/z 581 (M+Na)+. 
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