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Sumriary @ The w-hydroxy ynamine (2) is cyclized to the ketene N,0-acetal (3) which gives,

on hydrolysis, natural 14-tetradecanclide (1).

Synthesis of macrclides is a current problem
of intensive investigation. One direct route to macrocyclic lactones
uses appropriate acyclic precursors such as w-hydroxy acids and various methods

for activation of acid derivatives have been devised for this purpose].

In this paper, we report the use of an ynamine
moiety as the activated form of an acid in a new synthesis of l4-tetradecanc-
lide (1), a natural macrolide recently isolated2 from Ferula galbaniflua.

The lactone formation involves the intramolecular addition3 of the w-hydroxy
ynamine (2} which leads to the ketene N,0O-acetal (3), the hydrolysis of which

gives the 15-membered lactone4 (1) .
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The synthesis of the w-hydroxy ynamine (2) from

cyclododecanone is shown in scheme I. A key step involves the alkylation of the
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Br

protected l2-iododcdecanocl (4), Z = —CH2—4=CH2 by N-methyl N-phenyl aminoethy-

nyl lithium (5) according to the method of Ficini and BarbaraS.

Ph
oz Li—CiC—N<C
H

(5)

The protection of the hydroxyl group of 12-iodo-

dodecanol{4),(z = H), is achieved by using its bromopropenyl ether (4),

(z = CHZ—CBr=CH2). This protecting group6 is normally stable to base and
is suitable for the alkylation step (11) ——> (12}, (scheme TI). However, it
7 after halogen metal

can be easily and quantitatively removed by f-elimination
exchange reaction with t-butyllithium. Under these conditions the hydroxy-

ynamine is stableg.
SCHEME I
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(e) 2,3 dibrom%é

{a) MCPBA, CHECZ2, reflux 20 h ; (b) HCL/MeOH, 3 h, 25°C ;
; (e) (Pho),PMeI®

propene, Y- —< 16 h, 150°C ; (d) LiklH,, Ft,0, 2 h then H,0

DMF ; (f) Li~CzC- N’Ph , HMPA, THF, 70°C, 3 h then NH CL-NH,O0H ; (g) tBuli,

THF, -78°C —» 256°C, H20.
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The 1actone9(7) was synthesized from cyclododecanone
(6) by Baeyer-Villiger reaction in refluxing dichloromethane with an excess of
MCPBA (20 h). The l13-membered lactone (7) was isolated in 90 % yield10

[bp : 90°C/15 mm ; IR (£ilm) : 1725 cm ' ; NMR (CDC13) ~CH,~C-, 2.33 (t) 5
]
0-CH,-, 4.13 (t)]. 0

Methanolysis of (7) with methanol-hydrogen chloride
gave methyl 12—hydroxydodecanoaten(8) in 97 % yield, [IR (film) : 3400, 1730

em™d ; NMR (CDCl,) : 3.68 (s,3H) and 3,58 (t,2H), 2.18 (t,2H), J = 7 Hz].

The protection of the alcohol (8) was achieved (150°C,
18 h)lzwith 2,3-dibromopropene in the presence of diisopropylethylamine as
hydrogen bromide trap. The protected alcohol (9) was isolated in 85 % yield
[tr (£i1m) : 1735 cn™! ; WMR (C D, : 5.73 (s,1H), 5.41 (s,1H), 3.8 (s,2H)].
The reduction of (9) with lithium aluminium hydride afforded gquantitatively

(10), bp : 120°C/0,1.

Treatment of (10) with methyltriphenoxyphosphonium
iodide13 gave cleanly the iodide (11) in 80 % yield, m/e : 430. The alkylation
of (11) with(N-methyl N-phenyl amino)ethynyllithium (5) was performed in
HMPA-THF at 70°C for 3 h, and the mixture was then guenched at -40°C with ammo-
nium chloride~armonia. The ynamine (12) was isoclated in 78 % yield
[bp : 160°C/0,2 mm ; TR {(film) : 2240, 1635, 1600 cm—l]. Treatment of (12) with
t-butyllithium (2 eq.) in THF at -78°C, then 15 min. at room temperature,
followed by hydrolysis with NH4Cl/NH4OH at 40°C gave quantitatively the hydroxy
ynamine (2) [IR (£i1m) : 3400, 2240, 1600 cm_l].

The cyclization of (2) was run in ether (0,01M) with
BF3 etherate as catalyst. Direct hydrolysis with 3N HCl afforded, after chromato-
graphy on silicagel, l4-tetradecanoclide (1) in 30 % yield Eﬂl(film) : 1730 cm_l;
NMR (CDC13) : 4,02 (m), CH2-O ; 2,20 (m), CH,-¢ ; Mass spectrum (70 ev)

2 8 4a

Mt = 226 (93 %ﬂ. The physical data are identical to litterature
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