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Abstract: A total synthesis of a non-adjacent bis-tetrahydrofuranyl annonaceous
acetogenin, (+)-4-deoxygigantecin (1) is described. Mono-tetrahydrofuran building block
(10), of which the synthesis from (-)-muricatacin (8) had becen described in an earlier
report, was converted to bis-MOM ether (9) through two-step reactions. Trans formation of

this compound into non-adjacent bis-tetrahydrofuran unit (5) was carried out by a twelve-

Lid. All rights reserved.

The Annonaceous acetogenins, that are a rapndly growing class of natural products. have been isolated
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characterized by one or more tetrahydrofuran rings, together with a terminal butenolide moiety on a -35 or

C-37 carbon chain. gymhcnc studies have been focused mainly on the construction of mono- and adjacent
bis-tetrahydrofuran ring annonaceous acetogenins to date.*

4-Deoxygigantecin (1) was isolated from Goniothdamus giganteus in 1992 by J. L. McLaughlin er al.’
The absolute stereochemistry of natural 4-deox ygigantecin has not yet been reported. However, we assumed
that 1 possessed, except for a C-4 carbinol center, the same absolute configuration as that of gigantecin (2),

whose absolute stereostructure had been established by an X-ray crystallographic analysis.” In this paper, we
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Gigantecin 2

Our retros ynthetxc strategy is illustrated in Fig. 1. Thus, the precursor substance (3) or (4) bearin g the
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Transformation of (-)-muricatacin (8) into 5 is depicted in Scheme 1. (-)-Muricatacin (8) was converted
into benzoate (10) through the five-step reaction sequence, as reported earlier.® This ester (10) was then
submitted to hydrolysis and reprotection with MOM ether to give bis-MOM ether (9). Alkylation of the Li
salt of 9 with iodide (12) which had been prepared from (§)-(-)-malic a«:id7 led to 13 in 70%

Do

coupling reaction between 17 and lithium trimethylsilylacetylide in the presence of BF,*Et,0" an b

supscquent

[aW

deprotection with TBAF provided 18 in good yield. Mesylate formation from 18, the Sharpless
asymmetric dihydroxylation’ and base-promoted cyclization with Triton B provided the key bis-
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Scheme 1
Reagents and Conditions: a) NaOH, MeOH, 91%. b) MOMCI, i-ProNEt, CHoClp, 94%.
¢j n-Buli, THF, 70%. dj Na/NHg, -BuOH, THF, 94%. e) 60% AcOH, 96%.f) TBSCI,
EtsN, DMAP, CH,Cly, 95%. g)i. MsCI, EtsN, CHoClp. ii. TBAF, THFii. 10% NaOH,

THF, 72%. h) i. trimethylsilylacetylene, n-BuLi, BFs*Et,O, THF.ii. TBAF, THF, 85%.
i} i. MsCl, EtgN, CHoCla. ii. AD mix a, -BuOH-H,0. iii.Triton B, MeOH, 46%.

reproducibility of the reaction was poor (10~79%). The diastereomeric excess of 5 was determined to be 92%
de by 'H-NMR analys s of the corres ponding Mosher ester derivative.

Initially, we selected vinyl iodide (6) as a coupling partner of 5. Preparation of 6 is shown in Scheme 2.
Firstly, we examined direct alkylation of y-lactone (19)'° derived by seven steps from (§)-(-)-ethyl lactate
with diiodide (20)'' using LDA, KHMDS and NaHMDS. All cases, however, resulted in poor yields of the
product. Then, 19 was alkylated with iodo ether (21)'* and NaHMDS, and the resulting lactonic ether (22)
was deprotected with p-TsOH to give alcohol (23). Oxidation of 23 with Dess-Martin periodinane'’ and

subsequent treatment with CrCL,/CHL,'* led to the desired vinyl iodide (6). Pd(0)-catalyzed cross coupling

reaction cgave envne (1) in AO% vield Inexnectedly. catalvtic hvdrooenation of 3 with
action - petween an gave enyne (2) I 0Ny yiewd., UnexpecicQly, caily e nydrogenauon ol < inh
Willbrim cmnm’o natalrotr laading tn catiiratad mradnct (YEY wwae vary claw and hanece we av aminmad an altarn ate
YY LIRIEIDULL D bala.ly S Icau 15 W daluiaital pPruudult (ag fF wadd VCl_y DIV W AUl HICHILT, WU CAAIIIICU Al Qrniei il atc
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approacn invoiving ine coupiing recacuon o1 o5 witl 1040 puieno uac ( 7 ).
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Reagents and Conditions: a) NaHMDS, THF-HMPA, 89%. b) p-TsOH, MeOH, 96%.
¢) Dess-Martin periodinane, CHoCl,, 91%. d) CrClg, CHIg, THF, 70%.e) Pd(PPhg)4,
Et3N, Cul, PhH, 60%. f) Hp, Rh(PPhg)aCl, PhH

Iodobutenolide (7) was prepared as shown in Scheme 3. Oxidation of hydroxy lactone (23) with

mCPBA and thermal elimination of the resultmg sulfoxide led to hydroxy butenolide (26). Dess-Martin
L/CHI nrovidediodobutenolide 7\ Dd(m mediated
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(Scheme 4). Finaily, catalytic hydrogenation of 4 with Wilkinson’s caialyst and deprotection o
MOM group with BF *Et,O0/Me,S'® led to (+)-4-deoxygigantecin (1) in 95% overall yield. Its 'H-
NMR data were in good agreement with those recorded for natural 1 and the optical rotation vatue {[ot],*
+16.0(c 0.05, MeOH)} of the synthetic sample was also consistent with that of natural product {{a], +15.5
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Reagents and Conditions:

aji. ii. er , .
Dess-Martin periodinane, CICHoCH»Cl, 95%. c) CrCly, CHI5, THF, 85%.
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Scheme 4

Reagents and Conditions: a) Pd(PPhg),s, Et3N, Cul, PhH, 66%.
b) i. Hg, Rh(PPhg)3CLPhH i, BF3Et:0, MesS, 95%.

EXPERIMENTAL

~

using silica gel. Optical resolutions were measured with a JASCO DIP-4 spectrometer. [
with a JASCO IR-810 infrared spectrometer. 'H-NMR specira were measured with JEOL GSX-270, GSX-
400 and Varian GEMINI 2000/300. Mass spectra were recorded with JEOL HX-105, J ( |
JMS DX-303 instruments.
(2R,5R,1’R,1”R)-2-(1’-Hydroxy-4’-butynyl)-5-(1”-metho xymethoxytridecyl)te trahydro-
furan (11). To a solution of benzoate (10, 392mg, 0.78 mmol) in MeOH (5 ml) were added NaOH (40 mg,
1 mmol) at room temperature. After stirring 8 h, the solvent was evaporated and the resulting mixture was

extracted with ether. The organic layer was washed with water, brine and dried over MgSO,. Concentration

and column chromatography (hexane:ethyl acetate =5:1) gave 257 mg (91%) of the title compound (11).
[2];’+28.6 (¢ 1.0, CHCL). IR (film) v cm’: 3450, 3320, 2930, 2850, 2120, 1460, 1140, 1100, 1040

, , 2930, 2850, 2120, 1460, 1140, 1100, 1040,
O I NMR (CTYIY S N QR (AT ¢ I QH 1 924/ 18] V1 2801 SN /SH ) 1 RO A7 (A m)
AV IIINIVAR QAU ) ©o v 003 01, L v = O I1L), 1.4V Jo L0 L. JU(JIE, kL), 1,071 U7 (711, 111,

1. .
(IH, m), 3.96 (1H, m), 4.69 (1H, d, J=6.6 Hz), 4.80 (IH, d, J= 6.6 Hz). Andl. Calcd. for C, H,,0,: C
72.68; H, 11.18. Found: C, 72.69; H, 11.19.

(2R,5R,1’R,1’’R)-2-(1’-Methoxymethoxy-4’-butynyl)-5-(1°’-metho xymethoxytridecyl)-
tetrahydrofuran (9). To a mixture of alcohol (11, 198 mg, 0.5 mmol) and i-Pr,NEt (129 mg, 1 mmol) in
CH,Cl, (1 ml) was added MOMC! (60 mg, 0.75 mmol). After stiring for 12 h, the reaction mixture was

quenched with 0. IN HCI and the resulting aqueous solution was extracted with ether. The organic layer was

RPN, TORUNNR, IONR IR SUPEP] SRPSRIUUPL MY ERNSISNSPUIPISILS I o Ut I elo e2ela amgmaanaaiad (O MY T QACLN

COULUIIHT CIHHOIIIA U g[apuy (NCAAIC.CUlY1 dCCtdiC=1U.1) O glVC UIC uUC COMpOUTa (7, ZLUJINE 47C) A a

P S S T L B o e Y R s W R B A T el 2 Tl IR £ o N 2 o3 RN sl 2ANAN ANAN NAQEN 1IN 1ALN 11 AN T IAN

COIOriCSsSs Ol [(lj[) +I34.7 (C 1.0, LU IK IUI) v o Cl L 2JUU, LY.LV, L0600V, £1VUU, 140U, 11940, 11U,
|

1030, 910. '"H-NMR (CDCl,) é: 0.88 (3H, t, J = 6.6 Hz), 1. _G(ISH, m), 1.39~1.46 (4H, m), 1.62~1.76

(4H, m), 1.94 (2H, m), 1.95 (1H, t, J= 2.5 Hz), 2.35 (2H, m), 9 (3H, 3.41 (3H, s). 3.46 (IH.
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m), 3.61 (1H, m), 3.99 (2H,m), 4.66 (1H, d, J= 6.6 Hz), 4.70 (1H. d, / = 6.6 Hz), 4.83 (IH. d, J= 6.6
Hz), 4.84 (1H, d, J = 6.6 Hz). Andl. Caled. for C,H,,0,: C, 70.87; H, 10.98. Found: C, 70.62; H,
10.69.

(2R,5R,1’R,8°’S,1°’R)-2-[8’,9’-(1-Methylethylidene)dioxy-1’-metho xymethoxy-4’-nony-

nyl}-5-(1°’-metho xymethoxytridecyl)terahydrofuran (13). To a solution of bis MOM ether (9,
243 me. 0.55 mmoD) in THF (3 mb was a

v oaiig, AMRAZUL; 23X X AXE izy [t

with sat. NH,Cl. The resulting aqueous solution was extracted with ether, the ethereal layer being dried and
concentrated to afford a crude product. Purification by column chromatography using hexane-AcOEt (5:1)
gave pure 13 (219 mg, 70%). [al,”'+42.9 (¢ 1.47, CHCL,). IR (film) v __ cm™:2930, 2850, 1465, 1460,
1380, 1370, 1150, 1100, 1080, 1040, 920. 'H-NMR (CDCl,) &: 0.88 (3H, t, J = 7.0Hz), 1.20~2.00(30H,
m), 1.35 (3H, s), 1.40 (3H, s), 2.26 (4H, m), 3.39 (6H, s), 3.44 (1H, m), 3.57 (2H, m), 3.97 (2H, m),
4.07 (1H, m), 4.17 (1H, m), 4.66 (1H, d, J = 6.6 Hz), 4.68 (1H, d, ] = 6.6 Hz), 4.82 (IH, d, /= 6.6
Hz), 4.83 (1H, d, J = 6.6 Hz). HRFABMS(M+Na"): Caled. for C,;H,O;Na: 591.4237. Found:
591.4249.

{2R,5R,1’R,8’5,1"’R,E)-2-{8’,%9’-{1-Methylethylidene)dioxy - 1’ -metho xymethoxy-4’-
nonenyij-5-(1’’-metho xymethoxytiridecyl)ierahydrofuran (i4). To a solution of Na (23 mg, 1

mmol) in lig. NH, (20 ml) was added a solution of 13 (147 mg, 0.26 mmol) in THF (1 ml) containing -
BuOH (0. 14 ml) at -40 °C and stirring was continued for 8 h. Saturated NH Cl was added and the resulting
aqueous solution was extracted with ether. Drying and concentrating the ethereal solution gave a crude
product, which was purified by column chromatography (hexane:AcOEt = S:1) to yield pure 14 (140 mg,
94%).[ a],*+45.7 (c 1.26, CHCL). IR (film) v cm™: 2930, 2850, 1455, 1380, 1370, 1210, 1150, 1100,
1030, 965, 920. 'H-NMR (CDCl,) & 0.88 (3H, t, J = 6.8 Hz), 1.20~2.00 (32H, m), 1.35 (3H, s), 1.40
(3H, s), 2.08 (4H, m), 3.39 (6H, s), 3.50 (3H, m), 4.00 (4H. m), 4.66 (1H, d, J = 6.6 Hz), 4.67 (1H. d,

J = 6.6 Hz), 4.82 (I1H, d, J = 6.6 Hz), 4.84 (lH, d, J = 6.6 Hz). HRFABMS (M+Na"): Caled. for

(2R,5R,1’R,8°S,1>’R,E)-2-(8’,9’-Dihydroxy-1’-metho xymethoxy-4’-nonenyl)-5-(1""-

methox ymethoxytridecyl)terahydrofuran (15). A solution of 14 (126 mg, 0.22 mmol) in 60%
aqueous AcOH (1 ml) was heated at 60 °C for 1 h and concentrated to give a crude product, which was
purified by TLC (hexane:AcOFEt = 2:1) to afford pure 15 (112 mg, 96%). [],"'+41.7 (¢ 1.00, CHCL,). IR
(film) v em™: 3450, 2930, 2850, 1470, 1460, 1210, 1150, 1100, 1030, 965, 920. 'H-NMR (CDCL,) é:
.20~2.00 (30H, m), 1.90 (1H, d, J = 5.3 Hz, OH), 2.11 (IH, br. OH'). 2.17
3.99 (2H, m), 4.66 (1H, d, J = 6.6

max
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(2R,5R,1°R,8°S,1°’R,E)-2-(9 -tert-Butyldimethylisilyloxy-8’-hydroxy-1’-metho xymetho-
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xy-4’-nonenyl)-5-(1’’-metho xymethoxytridecyl)terahydrofuran (16). A solution of 15 (112 mg,
0.21 mmol), DMAP (10 mg) and Et;N (0.04 ml, 0.28 mmol) in CH,Cl, (2 ml) was treated with TBSCl (41
mg, 0.27 mmol) and stirring was continued for 12 h. The reaction mixture was then diluted with ether,
washed successively with sat. NaHCO,, saturated NH,ClI and saturated NaCl. Drying and concentrating the
cthercal solution provided a crude product, which, on purification by TLC (hexane:AcOEt = 5:1), afforded
pure 16 (129 mg, 95%). [a],”'+36.3 (¢ 1.09, CHCL,). IR (film) v__, cm’: 3500, 2930, 2850, 1460, 1250,

max

1150, 1100, 1040, 965, 920, 840, 780. 'H-NMR (CDCI,) & 0.07 (6H, ), 0.88 (3H, t, J = 6.8 Hz), 0.90
(AQH oY 1 2701 Q2 (NH =Y D IS (AT ) D AN A T -2 7 HaA 2120 (AL Y2 AT LY AR (THD )
\Z7EL, 5/, 4L L FT UL, Ry & 1o \TFELLLLL),, LU RLEL, U, U = 007 K14), D.37 \UKL, 3}, J. 9175940 (O11, 1),
2 LN NATE Y 2 OO /LY —\ A ££ 1T A T £ £ KE_ A L£O 711X A 4 VAV n B PN A O 710Y A 1 __ £ L
2.0V (411, 1), 3.77 {411, H1), 4.00 (111, 4, v = 0.0 11}, 4.00 (1IN, d, v = 0.0 ), 4.0 (inn, 4, 4 = 0.0
Hz), 4.84 (1H, d, J = 6.6 Hz), 5.44 (2H, m). HRFABMS (M+Na"): Caled. for C, H,,0,NaSi: 667.4945

(2R,5R,1’R,8°’S,1’’R,E)-2-(8°,9’-Epoxy-1’-metho xymethoxy-4’-nonenyl)-5-(1°’-

methox ymethoxytridecyl)terahydrofuran (17). To a solution of 16 (112 mg, 0.17 mmol), Et;N (0.04
ml, 0.28 mmol) in CH,Cl, (1 ml) was added MsCl (0.015 ml, 0.19 mmol) at -10 °C and after 10 min, ether
(10 ml) was added, the resulting ethereal solution being washed with 0.1 N HCI and saturated NaHCQ,.

pmdﬂu_‘,L which was then dissolved in THF (1

L 1 pruvi [ £19 L3 5 111

ting the ethereal solution nrovided a cn
t

B 1.2 11u) L. AT OCin
My -

. .
Sk AN N LT ¢ STV o
2U% INauUIn (2 uu, 1.0 iino1) at

was continued for 2 h. Ether (10 ml) was added and the solution was washed with H,O and sawrated NaCL

Drying and concentrating the ethereal solution provided a crude product, which, on purification by TLC
(hexane:AcOEt = 5:1), afforded pure 17 (77 mg, 72%). [al,”*+45.5 (¢ 0.77, CHCL,). IR (film) v  cm™

LIRS

2930, 2850, 1460, 1150, 1100, 1030, 965, 920. "H-NMR (CDCl,) & 0.88 (3H, t, J = 6.8 Hz), 1.20~1.95
(30H, m), 2.15 (4H,m), 2.47 (1H, dd, J = 4.8, 2.7 Hz). 2.75 (1H, dd, J = 4.8, 4.2 Hz), 2.92 (1H, m).
3.39 (6H, s), 3.46 (2H, m), 3.99 (2H. m), 4.65 (1H, d, J = 6.6 Hz), 4.66 (1H, d, J= 6.6 Hz), 4.82 (1H,
d, J = 6.6 Hz), 4.84 (1H, d, J = 6.6 Hz), 5.46 (2H, m). HRFABMS (M+Na"): Calced. for C,H, O,Na:
535.3975. Found:535.3990.

(YD ED 1t ‘\ /OY TA_- 3 __. ... 19 _._‘L,._._._.....
(LR L,ONK,1 K,0 D,1 I") =0 =~HnNYUroxy-~1i =micumouxyi

P P P TN omeI) &
U.X_y HIUCL -1V ~YHyl)=o=

(1’’-metho xymetnoxytrmecyl)te rahydrofuran (i8). To a solution of trimethyisilylacetyiene (29 n

0.3 mmol) in THF (0.5 ml) was added n-BuLi (1.56 M SOlUllOIl in hexane, 0.2 ml) at -78 °C and after 30
min, BF,*Et,O (43 mg, 0.3 mmol) was added, stirring being continued for 20 min. To this mixtre was
then added a solution of 17 (77 mg, 0.15 mmol) in THF (0.5 ml) and the reaction mixture was stirred for |
h. Saturated NH,Cl was added and the aqueous solution was extracted with ether, the ethereal layer being
washed with H,O and sat. NaCl. Drying and concentrating the ethereal solution provided a crude product.
which was then dissolved in THF (0.5 ml) and the mixture was treated with TBAF (1 M solution in THF,

0.2 ml) at 0 °C. After being stirred at room temperature for 5 h, the reaction mixture was diluted with ether

£ e sen a athaeaal caliatlanm urne yyachad ithh LI ) and catiratad Nall Thyinag and oo
L1V 111) dild UlC CUIiCIic SO1UlIOI Was wasinea with ) aiia Saturaiea ivas 1. Ly IE Al LAULS
1 1 T

ethereal solution provided a crude product, which, on purification by TLC (hexane:AcOEt = 3:1), afforded
pure 18 (69 mg, 85%). [o],">+38.8 (¢ 0.69, CHCL,). IR (film) v, cm™: 3450, 3300, 2920, 2850, 1455,
1150, 1100, 1030, 960, 920. 'H-NMR (CDCl,) & 0.88 (3H, t, /= 6.8 Hz), 1.20~1.96 (30H, m), 1.92 (1H
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d, J =5.2 Hz, OH), 2.06 (1H, t, J = 2.7 Hz), 2.16 (4H, m), 2.33 (1H, ddd, J = 16.7, 6.8, 2.7 Hz), 2.44
(1H, ddd, J = 16.7, 4.8, 2.7 Hz), 3.39 (6H, s), 3.47 (2H, m), 3.80 (1H, m), 3.99 (2H, m), 4.66 (1H, d.
J= 6.6 Hz), 4.67 (1H, d, J = 6.6 Hz), 4.82 (1H, d, J= 6.6 Hz), 4.84 (IH, d, J = 6.6 Hz), 5.46 (2H, m).
HRFABMS (M+Na'"): Caled. for C;,H,,O,Na: 561.4131. Found: 561.4134.
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0.1 N HCI and saturated NaCi. Drying and concentrating the ethereai solution provided a crude product,
which was then added at 0 °C to a suspension of AD mix o (().08 g) in ~BuOH/H,0O (1:1, 1 mi) containing
methanesulfonamide (3 mg). After stirring at O °C for 48 h, half-saturated Na,SO, was added and the
aqueous solution was extracted with ethyl acetate. The organic layer was washed with saturated NaCl and
dried. Concentration gave a crude product, which was then dissolved in MeOH (0.5 ml) and treated with
Triton B (40% in MeOH, 0.29 mi, 0.7 mmol), stirring being continued for 24 h. The mixture was diluted

with ether (10 ml) and washed with H,O and saturated NaCl. Drying and concentrating the ethereal solution
afforded a crude product, which, on nnnfmarmn by TLC (hexane:AcOEt = [:1), afforded pure 5 (18 mg,

LAl 4 LIUL L Lall \ AALNL. MALLAL — 1.2 2 QiU ule

46%). [o],2+17.2 (¢ 0.18, CHCL). IR (film) v _ cm: 3450, 3300, 2930, 2850, 1150, 1100, 1030, 920.

NI _NMD (Y

- 1 ’)Qu—y\ ’)'&’2{1“
MA-INVIR (Cinciy ) O ol

t —_
i1, 4, vy = U./ N1z , o = LG 11l

~

ddd, j= i6.7, 6.8, 2.8 Hz), 2.44 (iH, ddd, /= 16.7, 5.0,
H. m), 3.9
), 4

5 (2H, m), 4.07 (1H, m), 4.65 (1H, d, J= 6.6 Hz), 4.66 (1H, d, J = 6.6 Hz), 4.83
4.85 (1H, d, J = 6.6 Hz). HRFABMS (M+Na"): Caled. for C,,H;,O,Na: 577.4080.

6
m), 3.85 (1H, m
(1H, d, J = 6.6 Hz
Found: 577.4091.

(3RS,55)-3-[3’-(Tetrahydro-2-pyranyloxy) propyl]-5- methyl-3-( phenylsulfanyl)tetra-
hydrofuran-2-one (21). To a solution of 19 (1.17 g, 5.9 mmol) in THF (15 ml) was added slowly
i °C and after 30 min, a solution of l-iodo-3-(tetrahydro-2-

t O
in THE/HMPA (1-1 10 mD was added over 1 h. The mixture
i 'y \la 8 / SN U Y 4 R e ARLE/RACLAR o

s 1V XXX

was stirred at room temperature for 5 h and the reaction was quenched with saturated NH,Cl. The aqueous
solution was extracted with ether and the ethereal layer was washed with saturated NaCl. Drying and
concentrating the ethereal solution afforded a crude product, which, on purification by coiunn
chromatography (hexane:AcOEt = 1:1), afforded pure 21 (1.84 g, 89%). IR (film) v , cm': 3050, 2940,
2860, 1760, 1440, 1340, 1180, 1120, 1070, 1030, 980, 750, 695. 'H-NMR (CDCl,) &: 1.21 (2.4H. d. J=
6.3 Hz), 1.39 (0.6H, d, J = 6.3 Hz), 1.46~2.01 (11H, m), 2.30~2.60 (1H, m), 3.35 (1H. m), 3.50 (1H,
m), 3.80 (2H, m), 4.50 (2H, m), 7.35 (3H, m), 7.55 (2H, m). Andl. Caled. for C,,H,,0,S: C, 65.11; H,

7.48. Found: C, 64.65; H, 7.53.

(IDC ECQCV. 2. /1! Hydrnvyvneranull & _mathyl_2_(mhanviculfanviltatrahvdrafuran.2.-.aone (22)
LIdIRNRD g I T J=T=\J 'llyulUA PIUPYLJ= O KUY IO S\ PIHUHYIDUIIGIHY I JIL LA GILY WIUL WL GER" & Ut R o i

A cnalial o LAY (VTE e N & e 1Y o T NITLIT N ey NANLT 72 N age gtirrad at ranm
A Solubuon or 41 (173 mg, U.o Mminol} and p-1 S Tuy Wds suiicG ac 1o

temperature for 8 h. Evaporation of the solvent left a crude product, which, after column chromatography
(hexane:AcOFEt = 1:1), afforded pure 22 (128 mg, 96%). IR (fiim) v em’': 3400, 3050, 2940, 2860,
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1760, 1440, 1340, 1180, 1050, 980, 750, 695. 'H-NMR (CDCl,) & 1.22 (2.4H, d, J = 6.3 Hz), 1.39
(0.6H, d, J = 6.3 Hz), 1.60~2.00 (5H, m), 1.95 (1H, br. OH), 2.33 (0.2H, dd, J = 13.9, 5.5 Hz), 2.54
(0.8H, dd, J = 13.9, 7.7 Hz), 3.64 (2H, m), 4.58 (0.8H, m), 4.68 (0.2H, m), 7.35 (3H, m), 7.55 (2H,
m). Andl. Caled. for C;H,;0,S: C, 63.13; H, 6.81. Found: C, 62.60; H,6.89.

(3RS,55)-3-(3’-Formylethyl)-5- methyl-3-(phenylsulfa t z
solution of 22 (100 mg, 0.38 mmol) in CH,Cl, (2 ml) was stirred with Dess-Martin periodinane (211 mg,

0O S mmol) at raom temneramire for § h After ~om
V.o ik uuun; I W A Iv IV J IE. Saawlid VUil

E

s).

(3RS,58,3’EZ)-3-(4’-1odo-3’-butenyl)-5-methyl-3-(phenylsulfanyl)tetrahydrofuran-2-one
(6). Asolution of 23 (56 mg, 0.21 mumol), CrClQ (0.28 g, 2.3 mmol) and CHCI, (0.3 g, 0.76 mmol) in THF

(2 ml) was stirred at room temperature for 8 h. H, ,O was added and the aqueous solution was extracted with

'\ll"if; I\Q"ll\ﬂ ‘\‘l nnlnmn ﬂhfﬂmq'ﬂﬂfﬂ“h(l (hnvnn o \I\npf —— . I \ "LFFI\I‘(‘ FIA miiro ¥ 7“071\\ ‘ I ] \ 1
llul LERARUIVIRR U] SAZIRAELER] \—lll\}lllal\lsl 11 \ll\.«/\(-l.ll\/.n\«ULA\- bl Y l’, Al iviusAag AR VR A7 lllé, LA A4S I AEN \KRuiaiy 1 4

e l, ANEN NOAN AOAAN 17 7£MN 1 LN 1AAN 12AN 1108 TLN L£NOL 1T NIRAD 7 Tw )y 8.1 A0 ALY 3 4

mn OV D OUSU, 294U, 2520, 170U, 100R), 144U, 154U, 116, 75U, 695, N-NMR (ULRLL) 07 1.27 (2.4, Q, J
5.3 Hz), 1.40 (0.6H, d, /= 6.3 Hz), 1.80-2.70 (6H, m), 4.51 (1H, m), 6.10 (0.9H, dt, J= 14.3, 1.3 Hz,
E), 6.30 (0.2H, m, Z), 6.40 (0.9H, dt, J=14.3, 7.1 Hz, E), 7.35 (3H, m), 7.55 (2H, m). HREIMS (M*-I):

Calcd. for C,;H,0,5:261.0949. Found: 261.0961.

S,8'S,11°S,12°S,15°'R,16’R,19°R,20’R,EZ)-3-[8",11°:16°,19-Diepoxy-12’-
y-15°,20’-bis(methoxymethoxy)-3’-dotriaconten-5’-ynyl]-S-methyl-3-
ofuran-2-one (3). A mixture of 6 (12 mg, 0.032 mmol), Et;N (4 mg,

,._
o)

3

3

5
= :

at at room temnerature for 8 h
é Ie 10 n.

irred at at room temperature for 8

To this mixture was then added a solution of 5(18 mg, 0.032 mmol) in THF (0.1 ml) and Cul (0.5 mg).
After stirring for 2 h, saturated NH,Cl was added and the aqueous solution was exiracied with eth
ethereal layer being washed with saturated NaCl and dried. Concentration of the solution provided a crude
product, which, on purification by TLC (hexane:AcOEt = 2:1), afforded pure 3 (15 mg, 60%). IR (film) v
e €T’z 3450, 3050, 2920, 2850, 1760, 1180, 1100, 1030, 750, 695. "H-NMR (CDCl,) 6:0.88 (3H, t, J=
6.7 Hz), 1.20~2.05 (47H, m), 3.39 (6H, s), 3.44 (3H, m), 3.85 (1H, m), 3.96 (2H, m), 4.10 (1H, m),
4.67 (1H, d, J= 6.6 Hz), 4.83 (1H, d, J = 6.6 Hz), 4.84 (1H, d, J = 6.6 Hz), 5.40 (IH, m), 6.00 (1H.
m), 7.35 (3H, m), 7.55 (2H, m). HRFABMS (M+Na"): Caled. for C,,H,,O,SNa: 837.4951. Found:
837.4970

SN Y %Y MWW . ___ -.I h Y uran P reen (VEY T n c-nl tinm nf 2 1 A8 o
\.))-J-(J'-nyumxypropyl) 5-me nyi 4,:’ uulyuuuu fi-4=-00€ {(&45). 10 aS01IUOH 01 244 (1.53 &,
5.4 mmol) in 1,2-dichloroethane (20 ml) was added mCPBA (1.16 g, 5.4 mmol) at 0 °C and after 15 min,

saturated Na,$,0, and saturated NaHCO, were added, stirring bemg continued for 2 h. The aqueous
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solution was extracted with ether, the ethercal layer being washed with saturated NaCl and dried.
Concentration of the solution provided a crude product, which was dissolved in toluene (5 ml) and the
mixture was refluxed for 0.5 h. Concentration and purification of the residue by column chromatography
(hexane:AcOEt = 2:1) afforded pure 25 (720 mg, 85%). [a],**+54 (c 0.84, CHCL,). IR (film) v, cm™':
3450, 3080, 2930, 2855, 1750, 1650, 1440, 1320, 1200, 1100, 1080, 1020, 950. 'H-NMR (CDCl,) §:1.41
(3H, d, J= 6.6 Hz), 1.72 (1H, t, J= 5.5 Hz, OH), 1.80 (2H, m), 2.30 (2H, &, J = 7.3, 1.4 Hz), 3.68

(2H, dt, J= 5.5, 6.3 Hz), 5.00 (1H, qd, J= 6.6, 1.6 Hz), 7.05 (1H, d, J = 1.4 Hz). Andl. Calcd. for
CH,,0,:C, 61.52; H, 7.74. Found: C, 61.09; 1,7.88

(S$)-3-(2’-Formy lethyl)-5-methyl-2,5-dihydrofuran-2-one (26). A solution of 25 (97 mg, 0.62
mmol) in 1,2-dichloroethane (10 ml) was stirred with Dess-Martin periodinane (308 mg, 0.7 mmol) at room
temperature for 15 min. After completion of the reaction, the whole solution was passed through a short
silica gel plug and the eluate was concentrated to give a crude product, which was purified by column
chromatography (hexane:AcOEt = 2:1) to afford pure 26 (91 mg, 95%). [a],*+41 (¢ 0.75, CHCL) . IR
(film) v _ cm': 3080, 2930, 2825, 2720, 1750, 1720, 1650, 1320, 1200, 1080, 1020, 950. '"H-NMR

(CDCl,) 6: 1.41 (3H, d, J=6.6 Hz), 2.65 (2H, m), 2.78 (2H, t&t, J= 7.1, 1.1 Hz ), 5.00 (1H, qd, J = 6.6,
1.6 Hz), 7.05 (1H, d, J=1.4 Hz ), 9.80 (1H, t, /= 1.1 Hz).

" -

N

Y 3 )

mmol) of 26 was submitted to the reaction described for 6. Purification of the crude product by colum
chromatography (hexane:AcOEt = 5:1) afforded pure 7 (144 mg, 85%). IR (film) v, cm': 3080, 294(
1750, 1650, 1600, 1440, 1320, 1200, 1080, 1020, 950. '"H-NMR (CDCl,) &: 1.40 (2. 67H d, J=6.8Hz),
1.41 (0.33H, d, J = 6.8 Hz), 2.35 (4H, m), 5.00 (1H, qd, J = 6.6, 1.6 Hz), 6.08 (0.89H, dt, J = 14.5,
1.3 Hz, E), 6.30 (0.22H, m, Z), 6.47 (0.89H, dt, J = 14.3, 6.9 Hz, E), 7.02 (0.89H, d, J = 1.4 Hz ),

7.07 (0.11H, d, J = 1.4 Hz). HREIMS (M"): Calcd. for C;H,,0,I: 277.9804. Found: 277.9818.

—~

7Z)-3-18°,11°:16",19°-Diepoxy-12’-hydroxy -

= 120 Nn, 17 LY Ly Ao by s 11

SS;S’S_II’S.I2’S'.I‘§’R 16’R,19°R 20°R,
5°,20’-bis(methoxymethoxy)-3’-dotriaconten-5’-ynyl] -5-methyl-2,5-dihydrofuran-2-one

(4). Pd(0)-catalyzed cross-coupling reaction using 5 mg (0.018 mmol) of 5 and 9 mg (0.016 mmol} of 7
was performed according to the procedure described for 3. Purification of the crude pro by TL.C

ct il
(hexane:AcOEt = 2:1) afforded pure 4 (7 mg, bo%) IR (film) v, cm’: 3450, 2920, 2850, 1/50. 1650,
1320, 1150, 1100, 1030, 950. '"H-NMR (CDCl,) & 0.88 (3H, t, J = 6.6 Hz), 1.20~2.10 (35H, m), 1.4
(3H, d, J = 6.8 Hz), 2.25 (6H, m), 3.39 (6H, s), 3.44 (3H, m), 3.85 (1H, m), 4.00 (2H, m), 4.10 (1H,
m), 4.67 (1H, d, J = 6.6 Hz), 4.68 (1H, d, J = 6.6 Hz), 4.83 (1H, d, J = 6.6 Hz), 4.84 (IH, d, /= 6.6
Hz), 5.00 (1H, qd, J = 6.8, 1.6 Hz), 5.50 (0.89H, m), 5.80 (0.22H, m), 6.10(0.89H, m), 7.02 (0.89H.

d, J =1.4 Hz), 7.07 (0.11H, d, J =1.4 Hz). HRFABMS (M+Na"): Caled. for C, H,,O,Na: 727.4761.
Found:727.4764.

4-Deoxygigantecin (1). Thoroughly deaerated (sonicated) benzene (0.1 ml) was added to Rh(PPh,),Cl
(0.5 mg) under an H, atmosphere and the solution was stirred for 2 h. To this mixture was then added a

solution of 4 (1.1 mg, 0.0014 mmol) in benzene (0.05 ml), stirring being continued for 8 h. After
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completion of the reaction, the whole solution was passed through a silica gel plug and evaporation of the
solvent gave a crude residue, which was dissolved in Me,S (0.05 ml) and then treated with BF,+Et,O (1
drop) at 0 °C. After 5 min, saturated NaHCO, was added and the aqueous solution was extracted with AcOEL
Evaporation of the solvent left a crude product, which, by purification with TLC (AcOEt), afforded the
desired 4-deox ygigantecin (1, 1.0 mg, 95%). [@],*+16.0 (¢ 0.05, MeOH){ lit." [a] ,+15.5 (c 0.2, MeOH)}.

'H-NMR (CDCl,) & 0.88 (3H, t, J = 6.8 Hz), 1.40 (3H, d, J = 6.9 Hz), 1.21~1.80 (42H, m), 1.99 (4H.

m), 2.15 (1H, br. OH), 2.26 2H, tt, J = 7.3, 1.5 Hz), 2.40 (1H, br. OH), 2.65 (1H, br. OH), )
), 5 (IH, H), 2.26 2H, o, J = 7.3, 1.5 Hz), 2.40 (1H, br. OH ), 2.65 (1H, br. OH), ),
3.40~3.45 (3H, m), 3.80~3.89 (4H, m), 5.00 (1H, qd, /=6.8, 1.5 Hz), 6.99(1l, d, J=1.5 Hz)
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