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TOTAL SYNTHESIS OF (+)-PEDERIN. 1. STEREOCONTROLLED SYNTHESIS OF (+)-BENZOYLPEDAMIDE 

Tadashi Nakata,3t Shigeto Nagao, Nobuyuki Mori, and Takeshi Oishi* 

RIKEN (The Institute of Physical and Chemical Research) 

Wako-shi, Saitama 351-01, Japan 

Summary: (+)-Benzoylpedamide (.), a right half of (+)-pederin (L), was synthesized 

stereoselectively based on the newly developed method for the synthesis of 1,3-w- 

and 1.3-anti-polyols. 

(t)-Pederin (I), a potent insect poison isolated from Paederus fuscipes. exhibits 

remarkable physiological activities such as inhibition of mitosis in HeLa cells and blocking 

of protein synthesis. The unique stereostructure ofLhaving nine chiral centers has 

attracted the attention of synthetic organic chemists' and the first total synthesis of (+)- 

pederin (2 has been achieved by Matsumoto and co-workers.la In their synthesis, (t)- 

acetylpederic acid (3 or (t)-selenoacid (., a left half of3 and (t)-benzoylpedamide (3, a 

right half, were synthesized initially and then combined to (+)-/l-at the last stage. We also 

accomplished the synthesis of (+)--corresponding to2 based on a stereoselective reduction of 
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acyclic ketones with Zn(BHd)z' 

defined 1,3-polyols314. 

and (+)--based on a new synthetic method for stereochemically 

A total synthesis of (t)-pederin (1) from (+)--and (t)-5_was 

achieved following essentially Matsumoto's strategy. The s;thesis of (t)-5_will be described 

in this communication and the synthesis of (t)-4_and the total synthesis of (t)-pederin (2 in 

the following paper. 

6461 



6462 

Retrosynthetic analysis ofAreveals that 2,4-w-4,6-anti-triolA_could be a precursor 

and therefore, it is highly expected that previously developed general methods for the 

syntheses of both 1,3-w- and l,3-anti-polyols3~4 would be applied for the synthesis ofA 

derivative and thus forA(Scheme I). 

Scheme 1 
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Tre,atment of aldehydeL5 prepared from (S)-(-)-malic acid, with IDA and i-PrCOOEt in THF 

at -78" afforded a mixture of B-hydroxy esterLin 74% yield. The mixtureLwas converted 

into Glactone2 in a 3 step sequence: 1. deacetonization (R-TsOH/MeOH); 2. silylation (J- 

BuPh2SiCl); 3. lactonization (GSA/benzene); 72% overall yield. Protection of the hydroxyl 

group ofAaas the ethoxyethyl ether and successive treatment with lithium enolate of t-butyl 

acetate in THF at -78" afforded hemiacetal 9. 
N 

On treatment ofLwith CH(OMe)3 and CSA in 

MeOH-CH2C12. acetalization and deprotection of ethoxyethyl group took place simultaneously 

producing a mixture of the desired 48-alcohol 2 and 4a-isomer'3 Separation of the mixture 

was easily performed by column chromatography to afford alcohols s6 and lJ6 in 38% and 37% 

yields (fromJI), respectively. The configurations of the hydroxyl groups were confirmed on 

the bases of their 'H NMR data (12 J3o,4=J38,4=2.9 Hz: ll_~ J3,,4=ll.8 Hz, J38,4=4.8 Hz). The 

undesired isomer 2 was successfully converted into the required 2 following the strategy 

used in 1,3-syn-polyol synthesis. 3 Namely, PCC oxidation of lJ and successive reduction of 

the resulted ketone z with L-Selectride in THF at -78" produced 4B-alcohol lD(90%) as a 

single product. Reduction with K-Selectride used previously3 gave only unsatisfactory 

results. On treatment of 2 with ethanedithiol and BF3'Et20 at -3O", acetal-thioacetal 

interchange at C-6 position and successive lactonization between the 48-hydroxyl group and the 

&-butyl ester took place producing 6-lactone 2 (83%). The liberated hydroxyl groups on the 

side chain in 2 were effectively methylated by treatment with CH2N2 in the presence of silica 

gel in ether7 to give dimethoxy lactone z6 (83%). 

The 4,6-anti stereoselection was accomplished by applying the method used in the 

termination of 1.3-anti-polyol synthesis.4 DIBAH reduction of E in toluene at -78" and 

successive treatment with BrCH20Me and I-Pr2NEt in refluxing CH2Cl2 afforded exclusively the 

required equatorial MOM acetal z6 (88%), which was subjected to the dethioacetalization with 

NBS affording ketone l$ (87%). LiAlH4 reduction of 3 in ether gave the expected 

6a(equatorial)-alcohol lJ (98%) as a single product,4 which on treatment with PhCOCl afforded 

benzoate s6 (100%). The configuration of the 6-hydroxyl group was assigned as equatorial by 

'H NMR analySiS (2 &7,=12.0 HZ, &7B=4.6 HZ). 

The 8B(axial)-amide group present in the target molecule was introduced as follows. 
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Acid treatment of 2 followed by acetylation yielded a 2 : 1 mixture of 8cr- and 8B-acetates 

2 (86%). The mixture was treated with Me3SiCN and BF3'EtzO in CH$lz8 to give a mixture of 

8B- and 8o-nitriles $J6 (94%) in a ratio of ca. IO : 1 (by 'H NMR analysis), 8B-isomer 

predominating. Finally, treatment of the mixture with TiC14 in aq AcOH' produced 8B-amide9 

(87%) and C-8 epimer (10%). The physical data of the major isomer&were identical with those 

of the authentic (+)-benzoylpedamide (mp, mixed mp, 'H-NMR, [cx]D).'~ 

OH 

Me 

0 

'eo+& 

a 0 OH 

CHO 

/f-J&+ 
b 

, Ph 

COO Et .vrlr 

me C 

*Bu.kiO 

Me l 

me Me 

6 7 
N 

Me 
Ph 

--hc 

Me 

tBuSiO 

bh 
0 

cooteu 

H OH 

L-+ -lB”~&CootB” :h tB”;&CootB” 

H OMe H OM.5 

OEE 

9 10 

0 

e f 9 
11 + Ph 

tBu8i0 

__f 10 d 
COOtBu 

rJ RO 

bh H OMe H 

12 13: R=H 

l4_: R=Me 
R OR 

h 
> 

Me0 Me JA Me 
me0 

0 “‘OMOM 
H H H H 

E: R=SCH2CH2S 17: R=H 

s: R=O ;. R=COPh -. 
?COPh OCOPh YCOPh 

Meo&oAc -A..+ Meoy$& -2 MeomcoNH2 
H 

a) LDA/Me,CHCOOEt/THF/-78". b) P-TsOH/MeOH; i-BuPh2SiCl/imidazole/DMF; CSA/PhH, 

c) CH,=CHOEt/PPTS/CH2C12; LDA/t-BuOAc/THF/-78". d) CSA/CH(OMe)3/CH$l,/MeOH, e) PCC/3A-MS/ 

CH2C12, f) L-Selectride/THF/-78". g) HSCH,CH$H/BF3'Et,O/-30": CH2N2/silica gel/Et$, h) 

DIBAH/PhMe/-78"; MeOCHBBr/i-Pr2NEt/CH2C12; NBS/AgN03/Na2C03/aq MeCN, i) LiAlH4/Et20/O"; 

PhCOCl/Py, j) 6N HCl/THF/50"; Ac20/Py, k) Me3SiCN/BF3~Et~O/CH$l~/00, I) TiCl4/aq AcOH. 




