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a Reagents: (a) (1) MeONa, (2) NaOH, (3) MeOH-HCI, 70%; (b) 
(1) LiAW,, (2) PhCH(OMe),, TsOH, 85%;(c)  TsC1, pyridine, 70%; 
(d) MeONa, CHCl,, room temperature, 24 h ,  quantitative. 
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Pseudomonic acids A ( la) ,  B (lb), and C (IC) are members 

of a new group of metabolites with antimicrobial and antimyco- 
plasmal activity, produced by submerged fermentations of a strain 
of Pseudomonasfluorescens.‘-’ The stability and the natural 
scarcity of pseudomonic acid C, which has been isolated3 as its 
methyl ester Id, qualify it as an attractive synthetic target. We 
report the first enantiospecific total synthesis of Id, which makes 
use of carbohydrates as chiral templates. While this work was 
in progress, total syntheses of (&)-pseudomonic acid C e~nerged .~ .~  
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Reagents: (a) Reference 24;  (b) DCCI-DMSO-TFA-pyridine, 
room temperature, 2 h ;  (c) LiAIHI,, Et,O, 0 “C, 30 min, 95% from 
7: (d)  TBDMSC1, imidazole, DMF, room temperature, 1 2  h, 83%; 
(e) NBS, BaCO,, CCI,, 80  “C, 1.5 h, 75%; ( f )  acid washed Zn (100 
equiv) 9 : l  propanol-water (v/v), 8 0  “C, 3 0  min; (g) NaBH,, IitOH, 
-35 “C, 30 min, 50% from 10; (h) (1) TsC1, pyridine, room tem- 
perature, 1 2  h. (2) NaI, H,CC(O)C,H,, 80  “C, 10 h,  (3) NaBH,, 
Me,SO, room temperature, 12  h, 60%; (i) MeONa, MeOH, room 
temperature, quantitative; 0) SOCl,, pyridine, 0 “C, 1 .5  h, 88%. 

Other synthetic efforts have been published,6 giving evidence of 
the popularity of this target. 

The crystalline cyanide 2, readily available’ from D-xylose, was 
converted into the ester 3,* then into the acetal 4. Tosylation of 
4 produced 5, which was next quantitatively converted into the 
epoxide 6,  as illustrated in Scheme I.  No trace of the isomeric 
epoxide was present in the reaction m i ~ t u r e . ~  

Our approach was based on the idea that the rigid tricyclic 
epoxide 6 would probably undergo a regiospecific opening upon 
treatment with a suitable allylic anion, thus adorning the core with 
the left side appendage. With this idea in mind we then prepared 
the chiral chloride 14 from D-glucose, as shown in Scheme 11. The 
key reaction of this sequence was the treatment of the bromide 
10 with activated zinc,’0 generating an aldehyde which was reduced 
into the alcohol 11. 

The copper-catalyzed” (CUI) ring opening of epoxide 6 with 
Grignard reagent derived from 14 (2 equiv, THF, -30 “C, 10 min) 
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23, 2407. (b) Fleet, G. W.  J.; Gough, M. J .  Zbid. 1982, 23, 4509. 
Helferich, B.; Ost, W. Ber. Dtsch. Chem. Ges. 1962, 95, 2612. 
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will appear in a full paper. 

(9) Unambiguous stereostructural assignments of the epoxide 6 are re- 
ported in the supplementary material. 
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a Reagents: (a) 4 : l  dioxane-1 N HCI, (v/v) room temperature, 6 
h, 97%; (b) acetone, 0.5% H,SO,, molecular sieve 4 A,  room tem- 
perature, 2 0  min, 77%; (c) 1.1 equiv of TsC1, Et ,N,  DMAP, 
CH,Cl,, room temperature, 1.5 h ,  96%; (d) KCN, HMPT, crown 
ether (18-crown-6), room temperature, 1 2  h ,  94.5%; (e) AlMe,, 
Ni(acac),, PhMe, 0 "C, 6 h ,  then (a), 84%. 

afforded the expected product 15 in 43% yield. This reaction is 
characterized by the regiospecificity of the nucleophilic ring 
opening of the epoxide, the regiospecific formation, from the allylic 
Grignard reagent, of the "normal", Le., "nonrearranged" addition 
product, and finally the formation of a E double bond,12 these 
last two features being critical and far from o b v i ~ u s . ' ~  Acid 
hydrolysis of 15 gave the poly01 16, which then converted into the 
acetonide derivative 1714 (Scheme 111). 

The use of the costly chiral chloride 14 can be averted by that 
of the racemic form, prepared in three steps from the easily 
available alcohol 21,13a915 taking up an idea introduced by 
Raucher16 (Scheme IV). Entry of the racemic chloride 14 into 
the previously described methodology finally gave two stereo- 
isomers (ratio 1:l) separable on a silica gel column (3:l tolu- 
ene-acetone, v/v): 17, fully identical with the compound previously 
prepared, and 24. 

Selective tosylation of 17 afforded 18; treatment with potassium 
cyanide produced 19. After extensive experimentation, the ketone 
20 was obtained in 84% yield upon treatment of the cyanide 19 
with trimethylaluminum in the presence of Ni (a~ac)~ , l '  followed 
by acid hydrolysis.18 Elongation of the right side chain was 
essentially performed along lines already de~cr ibed .~ , '~  Silylation 
of the ketone 20 (BSA,CH,CN, room temperature, 12 h), reaction 
with the anion of ethyl diethylphosphonoacetate (dioxane, room 
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Reagents: (a) TBDMSC1, imidazole, DMF, room temperature, 
30 min, 96%; (b) PhSeC1, CCl,, 0 "C, 15  min ;  (c) H,O,, pyridine, 
0 "C, 2 0  min,  then room temperature, 3 h,  72% from 22. 

temperature, 12 h), and desilylation (4:l dioxane-1 NHCI, v/v, 
room temperature, 10 min) gave predominantly ethyl monate C 
(le;21 82.4%), easily separated from the Z isomer (12.2% yield) 
on a silica gel column (13:l CH2C12-MeOH, v/v). Saponification 
of the ester l e  (aqueous 1 N NaOH, 30 equiv, room temperature, 
1 h, then 65 OC, 5 min) and treatment of the isolated sodium salt 
with methyl 9-iod0nonanoate~~ (DMF, room temperature, 3 h) 
produced methyl pseudomonate C (Id), identical with the natural 
substance isolated by the Beecham group (TLC in vari IUS solvents, 
optical rotation, 'H and I3C NMR).  

Since methyl pseudomonate C can be converted to pseudomonic 
acids A23 and C,s the present work also constitutes formal total 
synthesis of pseudomonic acids A and C. 
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Supplementary Material Available: Spectral information and 
physical constants for key substances (6 pages). Ordering in- 
formation is given on any current masthead page. 
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In previous studies on vinylcyclopropene photochemistry con- 
siderable attention has been focused on the rearrangements de- 
riving from the triplet excited ~ t a t e . ~ - ~  We now have evidence 
excluding two especially reasonable reaction mechanisms and 
establishing a mechanism previously thought to have only minor 
significance. This single mechanism accounts for all of the known 
triplet cyclopropene to cyclopentadiene rearrangements. 

Thus, our earlier considered several triplet mechanisms 
outlined in Scheme I. Mechanism B involved a triplet three-ring 
opening to afford a carbene which then rearranged to cyclo- 

(1) This is Paper 138 of our photochemical series. 
(2) (a) For Paper 137 note: Zimmerman, H. E. Chimio 1982, 36, 
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