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Abstract: The C-12- C-17 segment Aof (+)-aplasmomycin (I) was 

synthesized stereoselectively starting from (-)-malic acid based on 

the stereoselective ketone reduction. 

(+)-Aplasmomycin (L), isolated from a cultured marine-derived strain of 

Streptomyces griseus, is a novel boron-containing antibiotic having a 

symmetrical C2 structure and exhibits activities against Gram-positive bacteria 

and Plasmodia. 1 Recently, the first total synthesis of (+)-Lhas been achieved 

by Corey and co-workers.2 We also accomplished the synthesis of 2 

corresponding to the C-3 -C-17 segment of 2 based on the stereoselective ketone 

reduction 3 and the strategy used for 1,3-z-polyol synthesis. 4 Since 2 has 

been used as a key intermediate in Corey's synthesis, the present synthesis 

corresponds to the formal total synthesis of (+)-I. In this paper, synthesis 

of the C-12-C-17 segment2 is described. 

12 

Aplasmomycin (. 

3 
/ 

Retrosynthetic analysis reveals that tetrol> could be a precursor of 3. 

(132)-Hydroxyl group of2 can be derived from (S)-(-)-malic acid and 13,15-a 

and 15,16-anti stereoselections are expected to be attained by the 

stereoselective ketone reduction. 
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Aldehyde 4,5 prepared from (S)-(-)-malic acid, was sub~ert~c! tc aidol 

condensation (LDA/EtCOO-i-Pr/THF/-78@) to q~ve a m~x~re oi - < -ll;"~:iro>:\~ este; 5 

in 64% yield, which was converted into lactone 6 i:l 3 steps: 1 / deaceton;zatlon 

(c. HCl/aq. MeOH), 2) selective silylation of 1-hc primar), alcohol (r-EuPh2SiClj 

imidazole/DMF), 3) lactonizstion (CSA/PhII); 62% overall :~eid. DlBA!i 

reduction of 6 and successive treatment with CSA, CH(OM~) j 11. XeOf!&CiiZ!.?l, L. 
afforded acetal 7 ,4- PCC oxidation of 7_ followed by N~iOile tri-atrr'ent :n 'I'Ix gave 

enone Tiin 56% yield (from 6). ZII(BH~)~ reduction of 8 afforded tht> desired ry- 

alcohol 9 stereoselectively but the yield was unsatistactor:. (ni" based or. t.he 

consumed 8). Alternatively, reduction of 8 with NaPJi4-Ctli'l:“ i:-: >leQIi qave 94% 

yield of a single 'z-alcohol g7 correspondinq to 

13,15-anti-dio1.8 The configuration of the C-15 
H 

hydroxyl group of 9 was confirmed as follows. tBtjPt~2Si0 

Catalytic hydrogenation of ?J over 10% Pd-C in MeOIi 
y&-y. ,‘,“OH 

gave stereoselectively 162-~e alcohol s whose 'H NMR Me 
analysis showed that the C-15 hydroxyl group is in 

equatorial position (W,/2=21.4 Hz; thus, C-15 !I, axial). 10 

CHO 

4 6: R=SiPh$u 

OH 0 OH 
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H H H 
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a) LDA/EtCOO-L-Pr/THF/-78", b) 

c) DIBAH/PhMe/-78"; 

c. HCl/aq. MeOH; t-EuPh2S~Cl/tmldazolejDMF; CSA/PhH, 

CeC13*7H20/MeOH 

CSA/CH(OMe)3/MeOH/CHZC12, d) PCC/3A-MS/CH2C12; NaOMejTYF, ej NdBH4i 

Ozonolysis of 9_ afforded acyclic cx-hydroxy ketone 117 11-1 984 y1~1d. 

Reduction of lVl_ with Zn(BH4)2 in ether3 at -78" followed by deformylation 
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(K2C03/MeOH) and acetonization (acetone/p-TsOH) produced acetonide lz7 (66% 

yield from II_) and C-l6a epimer IL7 (18%), which could be separated easily by 

column chromatography on silica gel. Major isomer 2 was assigned to have the 

desired 15,16-e configuration based on the previoulsy reported anti- 

selective reduction of a-hydroxy ketone with Zn(BH4)2.3 Mesylation of z with 

MsCl followed by successive treatment with n-Bu4NF and NaOMe gave epoxide 3 

with inversion of configuration at the C-13 position. On treatment with aq. 

AcOH, IILJ was deprotected and cyclized smoothly to tetrahydrofuran 5' in 70% 

yield (from z). C-16 epimer s was also converted into 

a OHCO OH 
g------3 

0 

11: R=SiPhztBu 

16 17 

a) 03/MeOH/-78"; Me2S, b) Zn(BHh)2/Et20/-78"; K2C03'IMeOH; acetone/e-TsOH, c) MsCl/ 

pyridine; n-Bu4NF/THF; NaOMe/MeOH, d) 80% aq. AcOH 

\O 

12 

d 

t 

13 
- 

‘:/OH 

I I 
HO\/< .& 

13 0 16 Me 

tetrahydrofuran 2' 

+ 
RO Me 

15 

d /-OH 

-F 
"O\_.- 

“‘Me 

via epoxide 5 (61% overall yield) in the same manner. C-16 Methyl signal of 

15 appeared slightly in higher field [6 1.12 (d)] than that of IJ (6 1.29 (d)l 

which clearly shows that C-15 OH and C-16 Me groups are in trans arrangement. 

15,16-anti-Configuration of 2 was thus confirmed. 1_ was converted into 

silyloxy alcohol 2 in 3 steps: 1) benzoylation of the C-12 alcohol (PhCOCl, 

pyridine), 2) silylation of 

benzoate (K2C03, MeOH); 73% 

required (+)-aldehyde 37 in 

the C-15 alcohol (L-Pr3SiC1), 3) cleavage of 

overall yield. PCC oxidation of 12 afforded 

92% yield.' 

the 

a 
15 ------+ 

18 3 

a) PhCOCl/pyridine; I-Pr3SiCl/imidazole/DMF/50-60"; K2C03/MeOH. b) PCC/3A-MS/CH2Cl2 
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The stereostructure of 3_was further confirmed b:i the conversion into 

Corey's internediate 20' as shown below. 'I; NMR data of the syilthetlc s7 

were identical with those of authentic 3. 

a .OSi ‘Pr3 ,,.OSi‘Pr3 

3------+ 
., A.--Q,. A Q-Q., 

19 20 
../ 

a) BrCCl,/P(NMe,)3/CH2Cl~, b) n-BuLl/THF _ 
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