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Abstract

A highly efficient synthetic method of theans-mono-tetrahydrofuran (THF) ring building block was established
and the title compound synthesized in 19 steps fteans1,4-dichloro-2-butene via a convergent route with a
Wittig reaction as the key step. © 1999 Elsevier Science Ltd. All rights reserved.

In recent years, the rapidly growing class of naturally occurring Annonaceous acetogenins has received
considerable attention, due to their broad spectrum of biological activities such as cytotoxic, antitumor,
antimicrobial, antimalarial, antifeedant, pesticidal and immunosuppressive éffdmantetrocin A was
isolated by McLaughlin’s group fror@oniothalamus giganteusook. f. and Thomas (Annonaceaand
showed significant and selective cytotoxicity to human tumor cells in cuitdiles. absolute configuration
has been determined by spectroscopic analysis. The striking characteristics are the existence of four
hydroxyl groups, anx,B-unsaturatedy-lactone and a mondranstetrahydrofuran (THF) ring unit

(Fig. 1).

Gigantetrocin A

Figure 1.

Although its diasteromer (+)-densicomacin has been synthesized by Cassady’é gmspgcessful
synthesis of this interesting natural product has been achieved to date. Herein we wish to report our facile
route to the first total synthesis of gigantetrocin A.

A Sharpless AD reactiGnon trans-1,4-dichloro-2-butenel installed the two primitive obtained
stereogenic centers, with greater than 94% ée,the mono-THF ring backbone. The di@l was
subsequently treated with NaH and allylmagnesium chloride in the presence of Cul to produce another
diol 3in 79% yield which was mono-protected by MOMCI and then oxidatively cyclized to form a mono
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trans- THF ring compound with greater than 95% dén 78% yield using Co(modp§ as a catalyst under

an oxygen atmosphere. Protectiorbajave benzyl ethes which was dihydroxylated and underwent an
oxidative cleavage reaction to afford aldehyderhe Horner—Emmons reaction dhgave8, and diol

9 was obtained by the use of a further Sharpless AD reaction. After protection of the diol group by
isopropylidene ketal, aldehydil was produced by reduction with LiAlHand Swern oxidation which

then reacted with Wittig salt CHCH,)1,P*PhsBr~ in the presence of BuLi in THF to givE2 (E-isomer
predominated). The catalytic hydrogenation over Pd/C gave sedi8@mB83% yield (Scheme 1).
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Conditions: a) KzFe(CN)g, K2CO3, NaHCO3, MeSO,NH,, (DHQ),PHAL, Ko0sOo(OH)s, 'BUOH: H,0 (1:1), 0 °C;
84%. b) 1) NaH, THF; 2) allylmagnesium chloride, Cul, THF, -50°C; 79%. ¢) NaH, MOMCI, THF; 67%. d)
Co(modp),, TBHP, Oy, i-PrOH; 74%. e) NaH, BnBr, THF; 98%. f) 1) K3Fe(CN)g, KoCO3, Ko0sO2(OH)s,
'BUOH:H,0 (1:1), rt; 2) NalO,, THF:H,0 (1:1). g) PhaP=CHCO,Et, PhH; 90% (three steps). h) K3Fe(CN)s,
KCOj3, (DHQD),PHAL, K,0s0,(OH)s, 'BUOH:H,O (1:1), 0 °C; 97%. i) Meo,C(OMe),, PPTS. j) 1) LiAlH,, Et,0;
2) Swem oxidation. k) CH3(CH,)12P*Phg Br’, BuLi, THF, -78-0°C; 34% (4 steps). I) Pd/C, Hp, EtOH, 83%.

Scheme 1.

Preparation of segmeBt is shown in Scheme 2. Epoxid€® was opened by lithium alkynylid&5 in
the presence of BffOEt and the resulting alcohol was treated with MOM@,NEL to givel6. Aldol
condensation of the enolate fd6 and aldehyde 7:° produced compound8. Protection of the newly
generated hydroxyl group ih8 as a MOM ether and treatment with 9% $0,: THF (1:3) afforded
lactone19.1° Bromination of the propargyl alcohd9 gave segmen20, which was then reacted with
PPh to afford the Wittig sal2l.

The coupling reaction between aldehya# prepared from3in situ by Swern oxidation, and the ylide
prepared fronR1 gave enyn&3 (Z-isomer predominated) in 28% yield which was hydrogenated over
Wilkinson’s catalyst and then treated with DBU to aff@4t! in 69% yield (Scheme 3). Deprotection of
24 by BF3-OEt gave the target compound in 59% yield which has a very close specific rotfatida’{
+13.1 (¢ 0.35, CHG); lit.3 []3° +14.3 (c 0.45, CHG)} and the same spectral data as those reported in
other literature?:®
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Conditions: a) BF3OEt,, THF, -78 °C; 83%. b) MOMCI, i -PraNEt, CH,Cly; 86%. c) LDA, THF,
-78 °C; then 17; 80%. d) 9% HySO4, THF; 65% (two steps). e) PPhg, CBrs, CHxCly; 89%. f)
PPhg, PhH, 87%.
Scheme 2.
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Gigantetrocin A

Conditions: a) Swern oxidation. b) 21, 'BUOK, THF, -78 °C; 28% (two steps). c) (PPh3)3RhClI,
H,, EtOH. d) DBU, THF; 69% (two steps). e) BF3' OEt,, DMS; 59%.

Scheme 3.

In conclusion, we have developed an efficient procedure for the stereocontrolled synthesis of the THF
ring unit and a convenient route for coupling this key intermediate with other building blocks. The first
total synthesis of gigantetrocin A has been achieved in 19 stepstfam®1,4-dichloro-2-butenel].
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The spectral data of this compound: colorless|ail}?® —1.0 (c 0.50, CHGJ); *H NMR (CDCl;, 300 MHz)§ 0.88 (3H,
t, J=6.8 Hz), 1.20-1.37 (30H, m), 1.37-1.82 (10H, m), 1.38 (6H, s), 1.41 (3&=d,1 Hz), 1.91-2.08 (2H, m), 2.50
(2H, d,J=5.8 Hz), 3.35-3.44 (6H, m), 3.46-3.66 (3H, m), 3.79-4.05 (3H, m), 4.60-4.75 (3H, m), 4.84 (6.8,Hz),
4.95-5.05 (1H, m), 7.16-7.18 (1H, m); EIMS: m/z 525 (6), 450 (13), 432 (5); IR (ne@921, 1756 crt.



