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The first synthesis of (+)-taxifolial A and iso-caulerpenyne was accomplished. The key steps in the sequence are (1) the stereoselective
assembly of a vinyltin derived from butynediol and a functionalized aldehyde and (2) the construction of the dienyne moiety via a Stille

cross-coupling.

The proliferation of the tropical green seawe@dulerpa

were also identified and could be involved in the toxicity of

taxifolia which has massively invaded the Mediterranean C. taxifolia from the Mediterranean (Figure 1).

from Italy to Spain is one of the major marine ecological

concerns for the last two decades. This toxic seaweed, a:

other caulerpales, develops an efficient strategy against the

endemic flora by emitting secondary metabolit€ompared

to other Caulerpa species in the tropi€gulerpa taxifolia
contains large amount of caulerpenybea sesquiterpene
isolated and first identifed fronCaulerpa prolifera?? Its
biological activity has been well describédror example,
caulerpenyne inhibits the proliferation of the fibroblastic cell
line BHK 21/C13 from baby hamster kidney and the division
of sea urchin eggsThe cytoxicity was also demonstrated
in various tumor cell line§,and 1 was evaluated as a
toxicological risk to human$Several secondary metabolites
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A few synthetic transformations from caulerpenyne,
isolated fromC. taxifolia, have been reportéddowever,
no synthetic route toward caulerpenyhbas been reported
to date.
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The main structural features dfare a diacetoxybutadiene ||| || N R

moiety, a secondary acetate stereocenter, and a dienyne Scheme 3
function in Wh|ch the Frlsubstltuted doub!e bond €67 1) Li, NH; Bus(Bu)SnCuli, LICN
presents ai configuration. Scheme 1 outlines our strategy O — OH
Z 2) Moel Z THF, MeOH, - 40 °C
| o ) e
. Dess-Martin
Scheme 1. Retrosynthesis of Caulerpenyne J\/\/ reagent J\/w
14 AcO._ 13 ACO\J\A X N o 98% I b -
15 s mj\/\( S 5, X = SnBug 3 7
WOAC = M (;;c 0 EEtZO, 0°Ctort
2 10 ° 1 AcO 2 6, X=1(97 %)
SnR3
= /I\/ . xj\/vo R3S“4COP reagent in the presence of methanol cleanly furnished vinyltin
West Central HO  East 5 in 78% vyield!® The stannylcupration reaction gave two
4 0 4 regioisomers observed by TLC and confirmedbyNMR
11! i I 1
)\Ao P HO/OH and*'*sn NMR on the crude mixture (ratio 93/7 in favor of

5). After purification by column chromatography, the up to
98% selectivity was established by GC/MS (see Supporting

¢ hesizi | . i Information). The configuration of the double bond was
or'sy.nt esizing caulerpenyne gnd one of its metabolites oqiapjished on the basis of the—8n coupling constant
taxifolial A 2 which could be considered as a good precursor (3Jsnw = 70 Hz) which is consistent with alEf-vinylstan-

of 1. . I . nane. lododestannylati&hwith iodine in ether afforded
Our_ple_mned synthesis dicalled for the initial preparation guantitatively and stereoselectively the corresponding iodo-
of taxifolial 2. Aldehyde2 was constructed by a coupling pentenob in which the E)-configuration of the trisubstituted

r_eaption between thg vinylstannanes (_east segmentj (tin double bond was established by NOESY experiment. The
lithium exchange) derived from butynediol and the aldehyde alcohol6 was then oxidized with Dessviartin periodinands

of th'?l central_partt.) The carbr:) n ske_IdetoT V\_/asl a_lclc]!gvefd thr‘,Jughproviding the central segmefit The sensitive iodo aldehyde
a Stille reaction between the residual vinyl iodide function |\ -« t5ind to be sufficiently pure to be used without

of the central part and an alkynyl stannane (west fragment). purification (41% over four steps).

'lI)'hedcontroI of the c?n::ggrat]on of the Itrlsubs_tltuted (cjio_ukz:e The west fragment was prepared via the Corey alkynyla-
ond was accomplished via stannylcupration and 10do- (i, reactiore Commercially available 3,3-dimethylacrolein

destannyla_ttion reactipns. ) ) was reacted with the reagent prepared from carbon tetrabro-
Synthesis of the vinyl segme®tbegan with palladium mide, zinc, and triphenylphosphine to gigem-dibromo

complex catalyzed hydrostannatiof but-2-ynediol to give yiae8 Treatment o with butyllithium (2 equiv) followed
(E)-vinyltin reagent in which the more accessible alcohol by addition of trimethyltin chloride afforded the stannylenyne

function was selectively protected @st-butyldimethylsilyl 9in 88% yield (73% from dimethylacrolein; Scheme 4).
ether in 64% yield over two steps (Scheme'2)t should

be noted that approximately 5% of the other monoprotected_

regioisomer was also obtained but was eliminated during the

purification step. Scheme 4
_O ©OBrg, PPhg, Zn Br
\l/\/ N
| CHClp 1t Br
8
Scheme 2 83 %
1) BuLi, THF, -78 °C
1) BuaSnH OH 7
_~"OH _PdCl,(PPhs)s (2 mol %) A 2) MeaSnCl. 78°C to 1t SnMes
HO._# = 2 ,
/ 2) TBDMSCI, imidazole TBDMSO SnBug 88 % 9
64 % 3

The assembly of the fragmen® 7, and 9 and the
The preparation of iodoaldehyde is summarized in  construction of the carbon skeleton of caulerpenyne is
Scheme 3. Lithium acetylide derived from butynol was
alkylated with methyl iodide to givé in 56% yield!? The (13) (a) Lipshutz, B. H.; Ellsworth, E. L.; Dimock, S. H.; Reuter, D. C.
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s tributylstannyl analogue 09, only 30% yield of12 was

Scheme 5 obtained in mixture with the starting materials after 48 h.
Desilylatiort® of 12 by the complex HF/pyridine provided

1) nBuli 2.2 6qu) TEDMSO b dCI2(I\:eCN)2 1320whose primary hydroxyl group was oxidized by Dess
THF, -7810-35°C | | 2'mol % Martin periodinané? affording (%)-taxifolial A 2 in 96%
2)7,THF, -78°C ! RS AR DMF, rt yield (Scheme 4). The data of this synthetic taxifolial A (500
48 % 10 R=H 99 % MHz *H NMR 9DC|3, 75_ MHzC NMR CDC[;, IR spectra, _
EZOY bMAP, oyr.. 96 % and TLC mobility) are in agreement with those reported in
11, R=OAc the literaturé The quenching the dienol ¢ with acetic
anhydride in the presence of potassium acetate (3 equiv) led
OR DeseMartn ACO to iso-caulerpenyne in 88% yieRt. Indeed, the'H NMR
| reagent « o spectra established that the configuration of the-C2
O T ww | ANF Sac 0 double bond wag instead ofE as in the natural produét.
AcO  OAc 2 The trisubstituted C3C15 double bond exhibits th&
12, R = OSiMe,t-Bu configuration similarly to the natural caulerpenyne (NOESY
E:. pyridine, THF, rt, 80 % experiment). Attempts to isomerize the terminal double bond
13, R=0H using acetic acid failed to afford the configuration of the
A,0, AOK AL opc C1—C2 double bond. To explain the configuration of the
benzene, 80 °C “ | C1—C2 double bond, a more stalfiecisconformation of
YA N Acd the enal function could be involved in the formation of the
Iso-1 (E,2)-dienol.

In conclusion, the first total synthesis of taxifolial A and
iso-caulerpenyne was carried out in good yield. The overall
described in the Scheme 5. The coupling reaction betweenyields of 2 andiso-1were 14% and 20%, respectively, in 9
central segmertand the carbanion generated by-tlithium and 10 steps from 3-butyn-1-ol. Further modifications to
exchange reactidhon the east segmestgave diol10 in prepare enantiopure caulerpenyne are currently in progress.
fair yield (48%)’ At this stage, the two hydroxyl groups of )

10 were protected as acetates using acetic anhydride and a Acknowledgment. Prof. R. Walls is gratefully acknowl-
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