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Abstract: The stereochemistry of diplodiatoxin has been deduced, and the assumed stereo- 
structure has been confirmed by the synthesis using highly stereocontrolled strategy, in 
which the intramolecular Diels-Alder reaction of a(E, E, E)-triene is involved. 

Diplodiatoxin is a mycotoxin isolated from infected maize with Diplodia maydis which 

causes a well known disease, diplodiosis, among cattle and sheep in Southern Africa. 

The first symptoms are lachrymation, salivation and a slight quivering of the muscles of 

shoulder and flank, and the causes of death is muco-enteritis and nephritis. 
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The toxic 
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diplodialoxin U bet aenoue B 
principle, diplodiatoxin, was extracted from the infected maize and the planar structure 

was elucidated on the basis of spectroscopic data and chemical reactions in 1972.3 

Tentative configuration of the mycotoxin has been deduced asLfrom the known data3 and 

extensive comparison of 'H NMR spectra of,l_with those of betaenone 6. 
4 

Scllerrle I 

dv 8 
H$OOC P(OEt)z + 

L 

"";&$.... + (Elo417+R 

5 
S 0 0 

1 R=H 
R= +OCH~ 

In order to confirm the stereochemistry including the absolute configuration, and to 

develop an effective synthetic method to supply this type of bioactive molecules,5 a stereo- 

selective synthesis of chiral diplodiatoxin was undertaken according to the general tactics 

as shown in Scheme I. In the retro synthetic analysis, the intramolecular Diels-Alder 
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reaction of a(E, E, E)-trienoneLis the key step, and may involve four possible transition 

states. The endo transition state leading to the trans decaline framework is most favorable, 

since the three other transition states involve severe interaction between non-bonded atoms. 

Scheme ll 

‘“Tg-++ py++ >oq ) 

OH OCH3 OCH3 OCH3 

5 
.z ll 

- (OTr -$tH3+ 1 gCH3 ] - 
2 

OCH3 

+.+iO 

3 
------+ft, _rj 

H3COOC H3COOC 

0 

!2 

H 

The trienoneLmay 

C (3 are known or 

has been completed 

be devided into the three segments A, B and C. The segments A g and 

readily accessible compounds. Tatal synthesis of (+)-diplodiatoxin (2 

as shown in Scheme II. 
The alcohol,6_which was derived from D-glucose through 8 stepsb was converted to the 

xanthate (CS2, CH31, NaH, THF),7 which was reduced to& mp 77 - 79aC, with nBu3SnH refluxing 

in toluene for 2 days (75.1% fromk). Removal of protective group (TsOH, CH30H, r.t. 3hr) 

ofLand subsequent protection with trityl group (TrCl, Py, r.t. overnight) and oxidation 

(PDC, DMF, r.t. overnight), yielded the ketone,&(syrup, 95% from/Z). The Wittig reaction 
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(CH3PPh3Br, nBuLi, toluene, O°C+r.t. 3hr) of& gave the olefinz, mp 107 - lll"C, (86.8%). 

Reduction of the olefin Awith diimide (N2H4.H20, 02, EtOH, reflux, 6hr) yielded quantita- 

tively two diastereoisomers 2, mp 102 - 104"C, andA, mp 76 - 77'C in a ratio of 2 : 1.8 

The stereochemistry of these isomers, 2 and 2, was assigned on the basis of the coupling 

constants ($0, j 1.24, ddd, J=12.7, 12.7, 12.7 Hz,,& $175, ddd, J=13.2, 13.2, 4.4 Hz) 

of 3-Hax and the difference NOE experiments in 
1 
H NMR spectra. Treatment of xwith 

propanedithiol (BF3 -etherate, O'C, 4hr) produced the ring opening product3 (oil) in 

essentially quantitative yield. After protection of primary hydroxyl group (t-BuMe2SiC1, 

imidazole, -lO'C, 4hr), xwas converted to the tosylate 3 (TsCl, DMAP, CHC13, r.t. 12hr) 

(80% from x). Elimination of p-toluenesulfonic acid (DBU, Py, lOO'C, 19hr) afforded 

directly the desirable aldehyde&(40%).' 

The Wittig-Horner reaction (LDA, THF, HMPT, 
10 

-60°C, 6hr) of segment B k) with the 

known phosphonate> gave the diene 3 (oil, 95.1%), in which the geometry of newly formed 

double bond was exclusively a, as deduced from a comparison of the 'H NMR spectrum with 

those of four geometrical isomers of methyl 3-methyl-2,4_decadienoates. 
10 

Treatment of9 

with mercuric perchlorate, Hg(C104)2 3H20, (CHC13-THF, r.t. 10 min.) yielded an aldehyde, 

which was immediately allowed to react with the phosphonateA(R=CH20CH3)11 (nBuLi, DMF, 

THF, -1.5" r.t. 24hr) to give a mixture of the trienones (56.5%), which contains less than 
1 

5% of Z isomer about the newly formed double bond on the basis of the H NMR spectrum 

compared with those of (E)-and (Z)-4,6-dimethyl-4-octen-3-one (manicone). 
12 

The intramolecular Diels-Alder reaction was effected by heating a toluene solution of 

the trienone 2 at 140°C in a sealed tube for 37hr to afford the adduct,l&(oil, 85%) 

as a single product. The 'H NMR spectrum which shows the signal at j2.00 (lH, dd, J=9.90, 

9.90 Hz) due to 9-H is exactly compatible with the predicted stereostructure&, 
13 

and 

is inconsistent with the other diastereomer of& Removal of two protective groups (A1C13, 

tetrahydrothiophene, r.t. 15 hr) l4 produced (+)-dipiodiatoxin u, mp 186 - 188°C (lit.3 

186 - 187'C), (64%), whose spectroscopic data (IR, H NMR and MS) are identical with those 

of natural sample. Since the CD spectrum (&: 293 nm -0.50, 225 nm t11.0, c 1.0 x low3 M 

in CH30H) is also identical with that of natural specimen, the absolute configuration of 

(+)-diplodiatoxin must be as depicted inL 

In the same way, the diastereoisomer g was converted to 3-epidiplodiatoxin (,l7) 

(oil), whose spectroscopic data are very similar but slightly different with those of 

(+)-diplodiatoxin (l_). 
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