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A&srracr: A highly diastemoselective synthesis of the trioxadecabn ring system (5) of 

mycalami&s A, B and onnamide A is described 

My&amides A (I), B (Z), and onnamide A (3) am suucturally related anti-tumor antibiotics 

isolated from marine sponges of the Mycale and Theodu genera.12 These compounds are very potent 

antiviral agents, and have been shown to have pmmising Otis activity.3 They also show a striking 

structural resemblance to pederin (4),4 a potent insect toxin. Each contains a pederic acid subunit [C!(l)- 

C(8)] and an interesting acylaminal functional group at C(10) that may contribute to their biological 

properdesfia 

h 3, onnamide A 

Total syntheses of l-3 have been mported by Hong and Kishi.~ A hey step in these syntheses is 

the tosyl chloride mediated coupling of acid 6 and amines 7. Unfortunately, the C(10) aminal unit of 7 is 

configurationally unstable under acidic, basic, and neutral conditions, and consequently mixtures of 

amides 8 were obtained. It was demonstrated, however, that the ~ C(lO)-@ epimem may be 

recycled by equilibration in the presence of KG-r-Bu in TEIF at reflu~.~~ 
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We report herein a highly stereoselective synthesis of 5, which represents the trloxadecalin 

nucleus of l-3. A key feature of our synthesis is the stereocontrolled introduction of the C( 10)~amine as a 

carbamate derivative via a Curtius rearrangement. Our synthesis also has considerable stereochemical 

generality, since all four stereocenters in 5 are controlled by using asymmetric synthesis techniques. 

Our synthesis originates from D-glyceraldehyde pentylidene acetal9, which is easily prepared in 

two steps from D-mannitol.6 Treatment of 9 with the (RP)-diisopropyl tartrate modified prenylboronate 

107 in toluene at -78’C provided alcohol 118 in 79% yield and with k99 : 1 selectivity as determined by 

GC analysis.9 Addition of homoallylic alcohol 11 to a stir& solution of NaH in DMP followed by 

treatment with methyl iodide yielded the corresponding methyl ether in excellent yield (93%). 

Ozonolysis of the terminal oletln (CH$12-MeOH (3:2), -78’C) followed by a reductive work-up 

(NaBI-i.4, EtOH) gave the requisite primary alcohol (86% yield) which was protected as a tert- 

butyldiphenylsilyl ether under standard conditions (TBDPS-Cl, imidazole, 60°C, DMP, 86% yield). 

Hydrolysis of the pentylidene ketal (formic acid-h&OH, 23OC) and periodate cleavage of the resulting 

diol (NaIO4, THP-H20,23°C) afforded aldehyde 13 (78%). Dmpwise addition of 13 to a stir& solution 

of (R, R)-Q-)c[dimethylphenylsilylJallylboronate 1410 in tolwne at -78“C provided 15 in 86% yield and 

with +?99 : 1 diastereoselectivity. Oxidation of the terminal olefin with dimtthyldioxirane (acetone, 

K2CO3,23’C) followed by acid catalyzed Petersen elimination provided allylic alcohol 16 in 86% yield 

for this one pot sequence. Epoxidation of 16 by using standard Sharpless conditions (Ti(Oi -Pr)4, (-)- 

DIPT, TBHP, -2OV) then provided epoxy diol17 in 92% yield as a single isomer (>99: 1).1* 

Interestingly, both hydroxyl groups of 16 are capable of directing the epoxidation to 17. 

4 O&H 0 to uene, -78’C A 4 mol. sieves 
7% 

4 om 
11 OH 

I) Mel, NaH, 23% 
2) 4, -78%; NaBH, 
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-x- 
OHCy)iaTeDP8 

Phh&9i-$)--Car~ 

bu, 4A mol. sieves, toiuene, -78% 
88% 

Ti(W-Pr)4, (-)-DIPT 
1) dimethyidbxirane 

Ii OTBDP9 
TBHP, CHzCl2, -20% 

2) MeOH, HOAc 92% 
88% 

18 

HO OTBDP9 
HF.CHCN 

92% 

18 

1) trityl chbride, CH&b 
(CPr)flEt. 23°C 

2) CH&l2, NaH, DMF 
then HOAc, 60°C 

49% 

1) Cro3, H2sO4, acetone ~ 

2) (PhO)2PON3, &N, THF 

Simultaneous deprotection of the TBDPS ether and cyclization of the epoxyalcohol was carried 

out by treating 17 with HP (50 equiv.) in acetonitrile at ambient temperahue, thereby providing 18 in 86% 

yield. Treatment of 18 with tityl chloride (1.1 equiv., i-prLNEt, CH$12,23°C) afforded the 

corresponding mono trityl ether (85% yield). After considerable experimentation, the methylene acetal 

was introduced by using NaH and bromochlommetha~e in DMF.12 The crude reaction mixture was then 

treated with acetic acid at 60°C which provhkd 19 in 58% yield Jones’ oxidation of the primary alcohol 

(9 1%) followed by Cmtius mgement ((PhO)zPON3. Et3N, TI-IP, reBux)13 in the presence of 2- 

trimethylsilylethanol gave the desired carbamate 5 in 79% yield. The stmochemistry of 5 was 

confirmed by a NOE study performed on the carboxylic acid p1ecursorl4 This analysis establishes that 

19, the intexmediate carboxylic acid and 5 preferentially adopt the indicated conformations which 

correspond to the minor conformation of the trioxadecalin ring system of the natural products.lb 

In summary we have developed an efficient and highly dktereoselectlve synthesis of the 

mycalamide-onnamide trloxadecalln nucleus 5. Additional efforts directed toward the total synthesis of 

mycalamides A, B and onnamide A will be reported in due course. 
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1) mBuLi, KC&Bu *CPr 
THF, -78”C, 1 h 

-I? 

2) (~PIO)~B. -78% 
5 

3) HCI, II& weticup 

&%~P ---=w-Pr 

4) (R.R)-DIP;, MgSO, (F&R)-10 
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