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Total Synthesis of SS20846A
via Intramolecular Pd(II)-Catalyzed Cycliz
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Absi“ét‘f A siereoseleciive total synthesis of SS20846A was efficienily accomplished by means of

intramolecular patiadium(Il)-catalyzed cyclization. © 1998 Elsevier Science Ltd. All rights reserved.

SS20846A(1) is a biologically active piperidine alkaloid isolated from Streptomyces sp. $20846!-2). It
is also a biosynthetic intermediate of streptazolin3-4). For several years we have been investigating the
stereoselective construction of nitrogen hetero-alicycles via the intramolecular palladium(II)-catalyzed
cyclization36.7), focusing on the challenging direct construction of trans-2,4-disubstituted piperidines such as
1 from acyclic precursors. We report here a novel stereoselective synthesis of SS20846A(1) by the
intramolecular cyclization of the corresponding urethane using palladium(lI) catalyst.
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The substrate 2 for palladium(II)-catalyzed cyclization was prepared from (S)-glycidol (Scheme 1%,

Addition of [tetrahydro-2-(2-proynyloxy)-2H-pyran]-2-propyne to (R)-O-t-butyldimethylsilyl glycidol 3,
which was readily prepared from (S)-glycidol, in the presence of n-BuLi and TMEDA at -78°C gave the
alcohol 4 in 34% yield. Deprotection of the alcohol 4 (TBAF, THF; 97% yield), mono-tosylation of the
racnlting dinl & (Te("1 nuridine CHACIA: §2, viald) and annyidation of the tocvlate 6 (KACO2 MeQOH: R6%
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potassium cyanide (KCN, sat. MgS04 agq., MeOH, 99% yield) followed by protection of the resulting alcchol
8 (TBSCI, imidazole, DMF; 99% yield) gave the nitrile 9. Reduction of the cyano group (LAH, THF) and the
subsequent protection of the amine i ((Boc)20, EtaN, CH2Ci2) gave the urethane 11 in 35% overall yield.

2
The treatment of 11 with PPTS in MeOH at r.t. followed by
afforded the desired substrate 2 in 47% yield9).
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10: R = TBS, X = CHoNH3
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Schams 1 a) CH=CCH,0OTHP, n-Buli, TMEDA, THF, -78 °C, 34%,; b} TBAF, THF, 0 °C, 97%;
¢) TsCl, Pyridine, CHoCly, r.t., 52%; d) K2CO3, MeOH, 0 °C, 86%; e) KCN, MeOH, sat.

e
MgSO,aq., 1.t., 99%; f) TBSCI, imidazole, DMF, r.t., 99%,; g) LiAlH4, Et20, 0 °C; h) (Boc)20,
EtsN, CHoClo, r.t., 2 steps = 39%,; i) PPTS, MeOH, r.t., 49%; j) Ho, Lindlar cat., AcOEt, 0 °
95%,; k) PdClo{MeCN),, THF, 0 °C., 89%(13 : 14 = 85 : 15)

%

Pd-catalyzed cyclization of 2 was performed as follows. To a stirred solution of 10 mol%
PdCl2(MeCN)2 in THF was added a solution of the substrate 2 in THF at 0 °C. The mixture was stirred for 1
h and usual workup gave a mixture of 13 and 14 (89% yield) in a ratio of 85:1510), A possible explanation for
the stereoselective formation of 13 is as follows (Scheme 2). If the transition states are assumed to be A and
B, the transition state B, which leads to 14, would be disfavored because of non-bonding interaction between

the carbamate moiety and the palladium complex.
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Scheme 2

Next, the conversion of 13 to SS20846A was examined in the following way. The alcohol 1511) was
prepared in 4 steps (dihydroxylation of olefin (OsO4, NMO; 89% yield), reductive degradation (NalO4,
CH2Clp; 87% yield), Wittig reaction, and reduction (DIBAL, THF; 96% yield))!2). Swern oxidation of 15
e SS20846A in 22 % overall yield. The
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followed by Wittig reaction, olefin isomerization, and deprotection
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Scheme 3 a) 0sO,, NMO, dioxane, r.t., 89%; b) NalOj, Ho0, CHyCly, 0 °C, 87%;

o) (EEONL,POCH-CO.Et Nald Tl-ll: -78 Of‘ 809, dY DIRAL TLIE -78°C agos:
IO "\, 9070,

C) {E10)aPOCHCOLEY, NaH, TH d) DIBAL, THH
&) (COCl)2, DMSO, EtsN, CHaCl, -78 °C, 89%; f) CHaCHaPPheBr, n- BULl, Et0, -78 °C,
84%; g) TBAF, THF, 0 °C, 97%; h) I», benzene, r.t., 30%; i) CF3COsH, CHyCly, 0 °C,100%
In summary, a facile synthesis of SS20846A(1) was accomplished by using intramolecular
palladium(II)-catalyzed N-alkylation as a key step. This catalytic N-alkylation is expected to be useful in the
stereoselective synthesis of piperidine alkaloids.
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10. The ratio was measured by 'H-NMR analysis
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12. The isomers 15 and 16 (85 : 15) could be separated by silica gel column chromatography

11 r~129_. 1€ 9° 7.. _N2A MLIM1AY) Mie T~120 18° 74— 1 NN MLIM1A12)

15, [U)*° D -1J.2 (¢ =U.34,Lnui3) Uil [GJ=¥D -1J3 (¢ = 1.UU, Lnli3)) </



