2010 2012

Synthesis of macrolactin A and its derivatives using Zselective

intramolecular Horner-Wadsworth-Emmons reaction
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Intramolecular Horner-Wadsworth-Emmons reaction of the

substrates (ArO)2P(O)CH2CO....CHO gave the 12- to 18-membered-ring Zlactones highly
selectively. While, the substrates (RO).P(O)CH2CO....CHO gave the E-lactones highly
selectively. The synthesis of a macrolactin A derivative was performed by this method.

Horner-Wadsworth-Emmonds

(HWE)

2010 1,400,000 420,000 1,820,000
2011 1,200,000 360,000 1,560,000
2012 1,000,000 300,000 1,300,000
3,600,000 1,080,000 4,680,000
1979 Stork Nicolaou
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Horner-Wadsworth-Emmons Reaction
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Z-Selective HWE reagents

W. C. still, C. Gennari, Tetrahedron Lett. 1983, 24, 4405.
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Table 1. Intramolecular HWE reaction of 9

(@]
(0]
base ~ [e] [/
(RO),P(O)CH,CO,(CHz)1:CHO —> 15 15

9aR = Ph, 9b R = 0-tBuCgH,, 9c R = Et

Z-16 E-16
entry 9 solvent base? condition®  yield oligomers Z:E
Z-16 (%) (%)
1 9a THF NaH -60to 0°C® 12 58 928
2 9a THF NaH 0°C,4h 73 1.2 928
3 9a THF Nal-DBU 0°C,4h 84 23 91:9
4 9a THF Nal-DBU rt,4h 76 2.3 88:12
5 9a PhMe K,CO. rt,4h 54 29 8317
6 9a THF LiCI-DBU rt,10h 74 -f80:20
7 9 THF Nal-DBU 0°C,10h 70 35 973
8 9b THF Nal-DBU rt,10h 84 0.2 96:4
9 9 THF NaH 0°C,10h 80 0.2 97:3
10 9 THF NaH rt, 10 h 60 0.1 96:4
11 9c MeCN LiCI-DBU rt,10h 73¢ o199

a: 3 equiv of base was used except for entry 1 (1.4 equiv). b: The addition
was carried out over the specified time. The final concentration was 0.01
mol Lt except for entry 1 (0.05 mol L™). ¢: The reaction mixture was
warmed over 1 h. d: 18-crown-6 (5 equiv). e: yield of E-16. f: not
detected.

o)
N0
(RORP(O)CHACO(CHz)12CHO o & ®
10a: R = 0-f-BuCgHy ——
10b: R = Et N

z18 E-18
10a Nal-DBU, THF, 1, 10h  93% 94 : 6
10a Nal-DBU, THF,1t, 1h  89% 95 : 5
10a NaH,THF,0°C,10h  76% 94 : 6
10b LiCI-DBU, MeCN, rt, 10 h 2 :98 82%
o]
Z O X O
(RO)P(Q)CH,COL(CHy)1,CHO o]
11a: R =o-t+-BuCgHy —> 18 18
11b: R = Et
z19 E-19
11a Nal-DBU, THF, 1, 10h  77% 94: 6
11a Nal-DBU, THF,0°C, 10h67% 95: 5
11a NaH, THF,0°C,10h  71% 96: 4
11b LiCI-DBU, MeCN, rt, 10 h 2: 98 82%
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