
Tetduah Vol. 43, No. II, pp. 2549 to 2556, 1987 
Printed in f&rat Britain. 

STEREOSPECIFIC SYNTHESIS OF (t)- AND (-)-SESBANIMIDE A 

MARTIN J. WANNER, NICO P. WILLARD, 

GERRIT-JAN KOOMEN AND UPENDRA K. PANDIi 

Organic Chemistry Laboratory, University of Amsterdam, 
Nfeuwe Achtergracht 129, 1018 WS Amsterdam. The Netherlands 

(Received in UK 2 February 1987) 

Abstract - Starting from L-xylose and D-xylose derivatives, (-)-sesbanimide A 
and (t)-sesbanimide A, respectively, have been synthesized. The carbohydrate 
templates constitute ring B of the alkaloid on which the remaining two rings 
are constructed in the sequence B - AB - ABC. 

The antileukemic principle of the seeds of sesbania drumnondii has had an interesting history. 

An initial report in 1979 ascribing structure 1' (sesbanlne) to the active component triggered 

off studies directed to the synthesis of the molecule in a number of laboratories2. Sesbanine 

itself was. however, shown to be inactive. A further examination of the extracts of the seeds led 

to the isolation of a number of compounds 3a of which sesbanimide A (2a) has been demonstrated 

to be the most active product in a number of cancer screening systems 3a.c . 

The structure of sesbanimide A was derived from X-ray crystallographic data3b, which, albeit 

did not define absolute configurations of the asymmetric centres. The total synthesis of (-)-ses- 

banimide A (2&), the antipode of the natural compound, communicated by us recently4, establishes 

the configuration of natural sesbanimide A as the 7S,8R,9S,lOR,~~R-compound. Since the publication 

of this comnunicatfon two other groups have reported5a*b the synthesis of the alkaloid. In the 

present paper we present details of our work on the synthesis of both enantiomers of sesbanimide 
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In planning the synthesis of sesbanimide A we decided in favour of a strategy which visualized 

ring B as the starting synthon to be derived from the appropriate carbohydrate. It was envisioned 

that the remaining two rings be constructed in the sequence B - AB - ABC. In this scheme the 

labile ring C was to be elaborated in the last steps of the synthesis. Inspection of ring B and 

consideration of potential functional groups which can be elaborated to rings A and C leads to 

the identification of xylose as the required carbohydrate synthon.Since at the Cmnces@nt of our 

work the absolute configuration of sesbanimide was not known, the choice of the specific XYlOSe 

was essentially arbitrary. In deciding to opt for L-xylose we were influenced by its ready 

availability in a suitable derivatized form (3)6 from the inexpensive starting material sorbitol - 
(D-glucitol) (Scheme A). 

Initiating the synthesis with aldehyde 2 as the ring B synthon, the glutarimide ring (A) was 

constructed in three practical steps. Extension of the aldehyde by two carbons, to give un- 

saturated ester 4, was achieved by a Wittig reaction. The product consisted primarily of one 

isomer, namely, that with the E-geometry. Reaction of 4 with CHB(CONHB)COBtBu in the presence of 

base resulted in a Michael addition followed by a cyclization reaction to give a mixture of 

diastereomers of ester 5a. in high yield. This mixture was treated with trifluoroacetic acid, 

followed by heating in GF. to affect the removal of the t-butoxycarbonyl function and thereby 

resulting in the conversion of 5a to 5b. -- 
Construction of ring C required the specific opening of the C(lO)-bearing acetal ring in the 

biacetal product 5b and adjustment of the oxidation state of that carbon, viz. C(10) (sesbanimide - 
numbering) for further elaboration. The desired ring-opening of the acetal group in 5b was readily - 
carried out by its reaction with acetic anhydride-acetic acid-sulphuric acid mixture, whereupon 

the product 6a was formed exclusively. This selectivity is associated with steric accessibility - 
to the reagents of that acetal ring which contains the ether oxygen derived from the primary hy- 

droxyl group. The diacetate &a smoothly hydrolyzed to diol &upon treatment with sodium methoxide 

in methanol/chloroform at -15% 

The projected synthetic sequence required the oxidation of C(10) in 6b to the aldehyde level. - 
For this conversion the selective protection of the secondary C(B)-hydroxyl group is a prerequi- 

site. Attempts to oxidize the primary hydroxy group in derivatives in which the C(B)-OH was 

protected by an acyl function, as in 6c and 6d, were unsuccessful. In all these cases a facile - - 
trans elimination reaction involving the axial C(9)-H and the C(B)-OC(=O)R group appeared to be 

the predominant process. It became obvious that the C(B)-OH would have to be protected by a group 

devoid of electron-demand and incapable of elimination as an OR moiety. Based upon this rationale, 

diol 6b was converted into acetal 1 and the latter selectively opened under reductive conditions - 
(Et2AlCl-CH2C12, Et3SiH, - 55°C) to alcohol 8. As expected, S could be oxidized to aldehyde 2 by 

chromium trioxide-pyridine, at room temperature. 

The elaboration of ring C was first examined in a model study. Condensation of aldehyde 2 with 

allylsilane derivative 10a7 was t-most effectively achieved under the influence of BF3. Although - 
the reaction can in principle lead to two diastereomers, only one product was isolated. The 

structure assigned to this product, viz. lla, is based upon mechanistic considerations. According - 
to these it is assumed that the silyl reagent approaches the carbonyl carbon from the least 

hindered side of the molecule in an aldehyde z-(BF3)n complex in which the -CH=O...BF3 ligand 

is farthest removed from the C(9)-O...BF3 moiety'. The hydroxyl group in lla was oxidized 

(Cr03-pyridine) to yield ketone fi, which upon removal of the protectinggroups of the hydroxyls 

at C(B) (OOQ, CHBClR, B H 0) and C(13) (Zn/THF-Na2HP04 (buffer)' led to the fori$ion of product 

13b. The FMR spectrum of 13b showed it to be an solvent-dependent equilibrium mixture of three - 
compounds, namely, the hydroxy ketone 13b and the corresponding two hemiacetals, one of which - 
is represented by 11-demethylsesbanimide 2c. - 

For the preparation of sesbanimide A. coupling of aldehyde 9 was initially attempted with 

allylsilane lob (BF3). In this case the presence of the methyl group in the silane necessitates - 
the application of higher temperatures (above -6OY). Under these conditions, however. the sub- 

strate molecule (9) was not stable. The reactivity of the allylsilane for the coupling could be 
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enhanced by the use of derivative 10~. The condensation of 1Oc with 9 let to the formation of two 

diastereomors (in the ratio 1.7 - 
- 

: 1) corresponding to structure lib. Once again. the stereo- - 
chemistry of the C(lO)-OH in llb is assigned on the basis of the mechanism discussed earlier. 

The diastereeomers were separated chromatographically and the major alcohol oxidized (CrO3- 

-pyridine) to ketone 12b. Assignment of configuration of the C(ll)-methyl group in this 

is derived from the reactions described in the sequel. when the C(8)-OH and the C(13)-OH 

ketone 

in 12b are liberated by sequential reactions with DDQ/CH2C12/H20 and AcOH/THF/H20, respectively, 

the hydroxy ketone 13d is formed which forms crystalline hemiacetal 3, m-p. 154°-1560C. The NMR - 
spectrum of this product, in CDC13 is identical to that of natural sesbanimide A 3a.10. me 

optical rotation (CC&') of &z has a value of -52" (c 0.32. CHC13) which is opposite to that 

observed for natural sesbanimide A lo. These results lead to the conclusion that g, whose 7R.8S. 

9R,lOS,llS-configuration is known from its synthesis, is the antipode of natural sesbanimide A. 

It therefore follows that the absolute stereochemistry of the natural alkaloid is established as 

7S,8R,9S,lOR,llR. 

Having developed the synthetic scheme for 7R.8S,9R.lDS,llS-sesbanimide (2b) the synthesls - 
of the natural alkaloid was undertaken. The 7S,BR,9S-diol 15 (Scheme B) required for this purpose 

was prepared from D-xylose by a modification of the literature procedure 
11 

employing construction 

of the glutarimide ring following the method used for the synthesis of 5b (D-xylose - 14 - 15). - 
Since 15 is the antipode of dial 6&, a sequence of chemical transformations as described in 

Scheme A led to (the synthesis of) (+)-7S,8R,9S,lOR,llR sesbanimide A @a) which was identical in 

all respects to the natural alkaloid. 

0-xylose - ,,&Cwc~ - “oaN”- zo 

Scheme 8 

In view of the fact that the evaluation of antitumour activity of sesbanimide A has been 

hampered due to its limited availability from natural sources, the development of a chemical 

synthesis opens the way for such evaluation and, in addition, provides potential access to 

modified sesbanimides for structure-activity relationship studies. Application of the generalized 

version of scheme A to the synthesis of sesbanimide analogues, especially those involving modifi- 

cations in the B and C regions is being actively pursued in our laboratory. 

EXPERIMENTAL 

All m.ps. are uncorrected. IQ spectra were recorded on a 
absorptions are given in cm-'. 

Perkin Elmer 1310 spectrophotometer. The 
NtR spectra were run on Bruker WM 250 and AC 200 instruments. 

Unless stated otherwise, IR and KMR spectra were taken in CHCI and CDCl , respectively. Mass 
spectra were obtained with a Warian Matt-711 spectrometer. C&Cal rotatjons were measured on a 
Perkin Elmer 241 polarimeter. 

Dnsaturated ester 4. 
A suspension of alaehyde 36 (monohydrate. 17.28 g, 90 mmol) and methyl triphenylphosphoranylidene 
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3.4-Dimethoxybenzylether 8 
Diethylaluminium chloride-(20 ml of a 1 M solution in toluene) was added dropwise to a stirred 
suspension of 7'(1.572 g, 4 tmnol) in a mixture of CH Cl (120 ml) and triethylsilane (4 ml) at 
-60'. The reacfion mixture turned yellow, and after atiifring for 90 min. at -55" all the solid 
material went into solution. The reaction was quenched with Et N (6 ml), followed by ethanol 
(5.5 ml). Stirring was continued during 2 hours. At O" the mixgure was diluted with hexanes 
(75 ml) and filtered over Celite. The filtrate was applied to a column (silicagel 60. Racked 
with 1% ethanol in CH Cl ). Eluting with consecutively 1%. 3X, 6% and 10% ethanol ln C $12 gave 
starting material 7 (a.130 9) and dimethoxybenzylether 8 (1.022 g, 64.5%). m-p. 205-206° (etnanol). 
IR: 3370. 1730 (shT, 1710. H F#R: 6 1.80 (broad, OH), 2.1-3.0 (glutarimide protons). 3.31 (d, 

Oxidation of 8'3 
Pyridine (1.2Vm1, 16 tmsol) was added dropwise to a suspension of CrO 

2 
(0.8 g, 8 mnol) in a mix- 

ture of CH Cl (8 ml) and DMF (2 ml) and stirred for 15 min. at room emperature. A solution of 
alcohol 8 30.39 g, 2 mnol) in hot DMF (4 ml) was cooled to room temperature, diluted with 20 ml 
CH Cl aiid added to the chromium reagent. Acetic anhydride (0.75 ml, 8 rmaol) was added and after 
st rr ng for 8 min. the reaction was quenched with ethanol (1 ml). The reaction mixture was Q Q 
poured into ethyl acetate (150 ml), and filtered over a short silica column to remOve the chromium 
salts (elution with 200 ml 6% ethanol in ethylacetate). Removal of the solvents (0.1 mn. < 40') 
and flash chromatography (silica, 1%. 2% and 9% ethanol in ethyl acetate) gave 2 as a colourless 
glass (0.51 g, 64,5%). IR: 3370, 1730, 1710. H NMR: 6 2-O-3.0 (glutarimide protons), 3.34 (d, 
J = 7.0, H ), 3.86 (s, OCH ), 3.88 (s, OCH ), 3.6-4.0 (m, H H ), 4.09 (s, H ), 4.32 (d, J = 11.5, 
0-CH-Ar), a.63 (d, J = 11.3. 0-CH-Ar). 4.89 (d, J = 6.3. H "),'!?.32 (d, J = 6'3 H ), 6.83 
(m, 3H-Ar), 8.01 (N-H), 9.74 (s, Hlo). MS: Found: 393.1423!4&a1c. for C1gH23NO~:'39j??423. 

Allylsilane 1Oa 
2 2 Z-TrichlKethyb chloroformate (2.54 g, 
@;iy!_$l!y!:!!anfI 

12 tmnol) was added dropwise to a solution of P-hydroxy- 
(1.44 9, 10 mnol) and pyridine (2 ml) in CH Cl (15 ml) at 15O. AfteF-T FGi: - 

at room femperafure the reaction mixture was diluted with ether nd extracted with water and with % 2 
a CuSO solution. The residue obtained after drying and removal of the solvents was purified by 
flash ?hromatogrpphy (silica, 
IR: 1760, 1640. 

0.52% ethylacetate in hexanes) yielding 3.45 g 0 as an oil (96%). 
H MR: b 0.05 (s, 9H), 1.55 (s, -CH2-Si), 4.55 (d, J = 1, CH2-0 . 4.75 (s, CH2CC13), 9 

4.80 (m. =CH2). 4.95 (m, =CH2). 

BF catalyzed coupling of 9 with 10a 
T?+ th t (0 38 1 3 0 -mi!Zi!ZK added dropwise to a stirred solution of aldehyde 9 (0.23 g, 
O.a2'1m$ Tn CH Clm {S ml) at -78" After 15 min., allylsilane 10a (0.288 g. 0.8 nznolT was 
added and the mi&uge was stirred at -78" for 4 hours. The reactIZwas quenched with 1.5 ml 
Et N. followed after 5 min. by 0.5 ml ethanol. Extractive work up (pH 7) and flash chromatography 
(s?lica, ethylacetate) yielded alcohol lla (glass, 
1760, 1705. 

0.232 g. 58.4%) as a single isomer. IR: 3365, 
H NMR: 6 2.0-3.0 (glutarim- protons), 2.13 ( d x d, J = 13.8, 9.3, 

J = 3.6, OH), 2.70 (d, J = 13.8, H ), 3.22 (d, J = 7.3, H ), 3.32 (d, J = 9.0, 

!+ 
), 3.83 and 2,86 ( 2 x s, OCH ) 
= 11.8, -CH-At-), 4.68 (m, H 3 i 

'lb02 (d x d, J = 9.3, 9.6 (after D O-exchange 
). 4.76 (s, CH -CC1 ), 4.81 (d, 3 = 11.8, 

J = 6.2, H14b). 5.15 (s, H,6aj?'5.31a(s, H,6b). 6.726.9 ?m, 3H-Ar), 7.93 (N-H). 

Oxidation of alcohol lla 
CWIPOUnd lla (0 232-g;U.36 mnol) was oxidized with CrO (1.5 rmnol) as described for the synthesis 
of aldehym. Flash chromatography(silica) with ethylasetatelhexanes gave ketone 12a (glass, 
0.164 g. 71.3%). IR: 3370, 1760, 1710. H NMR: b 2-O-2.9 (glutarimide protons), 3.r(d, J = 7.4, 

4.10 (s, H ) 4.22 (d, J =1?.6, CH Ar), 4.62 (d, J = 91.6, CH At-), 4.72 (d. J =36.3. H 
H7), 3.47 (d. J = 18.4, H, ), 3.70 (d, J = 18.4, H,, ), 3.84 and 3.87 (2s, OCH ). 3.92 (s, H8), 

), 4.73 
(s, CH Ccl')' 4.76 (s, 2H13), 5.08a(s, H,6a), 5.27 (d, J = 6.3, H14b), 5.36 (s, H16,).'#?8 (m, 3H 
Ar), 7?76 ?NLH). 

Oebenz lation of 12a cijK&mm .159-g, 0.248 nznol) and DOg (0.114 g. 5 ml) were stirred in a mixture of CH Cl 
(3 ml) anfiater (0.1 ml) during 2 hr at room temperature. Removal of the water and flash ch?om$- 
W1;"pjy (silica. CH2Cl27ethanol) yielded 13a (glass, 0.081 g, 66.8%). IR: 3370, 1660. 1725 (sh), 

. H NMR:O 2.17 (s, OH), 2.3-3-O (glutaide protons), 3.4 (m. H + 2H ). 3.98 and 4.10 
(2s, HB + H9). 4.8 (m. 2H13, H,4,, CH2CCl3). 5.14 (s, H16a 
H,6b), 7.93 (N-H). 

), 5.21 (d,7J = 6!3, H,4b), 5.36 (s, 

11-Oemethyl sesbanimide ,3b 
2 2 2 Trichloroethyl eita3a (81 mg, 0.166 mnol) was stirred with a mixture of Zinc dust 
(6.4 9) in THF (2.5 ml) andKH PO (0 5 ml 1H pH6) for 3 hours at room temperature. The reaction 
miXtUre was diluted with CH Cl2 add dried &er'Na SO Flash chromatography (silica, 296-1096 
ethanol in CH Cl ) yielded ?3b2(g1ass 0.037 g 72%)?*This product is completely insoluble in 

In d -&a only the fig opened form 13b is present. In CDCl 
ffldc'?3b app$ 

containing 10% CD 00, 2c 
ared in the ratio 5 : 

1725mO. 
3. (2c as fiixture of c-10 isome?;). IR (KBr): 3200~3600,- 

H NHR (d6-DMSO): 6 2.2-2.8~glutarimide protons), 3.3-3.4 (m, H7, 2H ). 3.85 (m, H8, 
2Hl3), 4.26 (5. H9). 4.72 (d. J = 6.4, H14a), 4.83 (d x d, J = 0.7. 0.9. H16a), 4!85 (m. OH). 5.11 
(d, J = 6.4, H,4b), 5.12 (d x d x d, J = 0.7, 0.7, 0.8, H,6b), 5.27 (d. J = 8.4, C-8 OH), 9.5 (N-H). 
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'H lYllR (1X13 t 10% Cy30D): characteristic for 2c is the AD-system for the C-13 protons: 6 4.27 
and 4.75 (J = 12.9). 
295.1056, Cal, = O" 

C FMR: a '98 (s, C 10). 195: Found: 295.1040 (M-18). Calc. for Cl H NO : 
in CHCl3/5% methanol; tlO.5" in CHC13IlOX methanol; and t22.5 in #&an&l. 

mmethyl-2-buten-l-01 (1Od) was prepared 
16 

from ethyl 3-(trimethylsilyl) 
and acetaldehyde. 10d (lmg, 10 imnolj was allowed to react with 2,2,2-trichloroethyl 

chloroformate as described for m. Chromatography (silica, EtOAc/hexanes 1:50) gave 95% lob 
as an oil. IR: 1760, 1660. H W a 0.05 (s, 9H), 1.50 (d, J = 6.5, CH3), 1.52 (s, CH2Sif;-4.50 
(broad, OCH,C=C). 4.69 (s. CH2CC13), 5.48 (q, J = 6.5, C=CHj. 

Allylsilane 1Oc 
A solution ofilcohol 10d15 (1.58 g. 10 rmnol), tert. butylmethylsilyl chloride (1.81 g, 12 RMI), 
di-isopropylethyl amine (1.2 ml) and DMAP (5 mg) in CH Cl (15 ml) was stirred overnight at room 
temperature. Concentrating, hexanes/water extraction a d ?hromatography (silica, 0.5 - 3% ethyl- i; 
acetate in hexanes) gave 2.53 g 1Oc as a colourless liquid (93%). IR: 1640. H NMR: a 0.06 (s. 9H), 
0.96 (s, 9H), 1.55 (s, CH2Si). 1X3 (d, J = 7, CH3j. 4.02 (m, CH20j, 5.44 (broad quartet, J = 7). 

Couplin of allylsilane 1Oc with aldeh de 9 
R-F Et :(O 3'7 1 2 5 
(53il)2at :90°. 

m. ntKir)d - ropwise to a solution of 9 (0.197 g. 0.5 rmnol) in CH2CI2 
After stirring for 10 minutes allylsilane 1Oc (0.79 g. 0.7 mnol) was added and 

stirring was continued for 1 hour (bath temperature -90 to-'). The reaction was quenched with 
Et N(l.4 ml) and diluted with C 
graphy (consecutively, silica, 

Cl and water. 
L!?? 

Extractive work up (pH 7, HOAcj and flash chromato- 
OA lhexanes - l:l, 1:2) yielded two diastereomeric alcohols llb. 

llS-llb. oil, 0.095 g. (32%). IR: 3360. 1720 (sh), 1705. 
DX?-(Y, 9H). 1.24 (d, 3H, H 5). 

H WR: 6 0.13 (s. SiCH ), 0.15 (5, SiCIi3), 
1 8-2.8 (glutarimide protons), 3.01 (m, H ), 3.09 (d. J = 7.3, 

H ) 3 29 (d J = 9 7 H ) 3.68 (s’ H ) 3.82 and 3.87 (OCH ), 3.9 (m, H !! 3.93 (d, J = 11.3, 
H7 ') '4.21 id, J ='li.39 ;I ), 4.i4 Bd: J = 10.1, OH), 4.5& (d, J = 6.60 H 
1~3~,'CH,Ar), 4.86 (cl, J = 1??8, 

), 4.63 (d, J = 
CH r), 5.00 (s, broad, H 

J = 6, H ), 6.78 (d. J = 8.6, HAr 
), 5.09 (s, broa&?aH16b), 5.12 (d. 

llR-llb '#?l 0.055 g (18.5%). IR: 
6.9 (m. 2 HAr), 7.69'Tfi-H). 

SiSi'O 9l'(s 9H) 1.03 (d 3H, 
1725 (sh), 1705. 'H NMR: 6 0.11 (s, SiCH ). 0.13 (5, 

3.203(;1 J = 7.2 H j 3.44 (i. J = 9.3 
H ) l-8-2.9 (glutarimide protons), 2.8 (m, H 

) 's.?l (s H ), 3.82 and 3.87 (OCH ), 3.9 (m, !I' 
), 

4.05 (d: J = 12.i. fi ’ ) 4.18 (s OH) '4. 2'(d, J = i2.Q. H Hn ), 4.59 (d, J =311.8, CH Ar)!' 
), 

13j '4.85 (d 'J = il 7 CH Ar), 5.06 (s,'ab b), 5.11 (s, H16b), 5.18 (d, 
45.f76!!: ;],;b~:16.!44~d: J = 8.6: HAr), 6.b (P, 2 HAr), 7.69 11-H). 

Ketone 12b 
AIl-Tm (IlS-isomer, 50 mg, 0.085 mnol) was oxidized with CrO (0.5 mm01 

ethylacet&e/hexanes 
as described for the 

synthesisof aldehyde 9. Flash chromatography (silica, gave ketone 12b 
(glass, 0.030 g, 59X).-IR: 3370. 1710. H NMR: 6 0.05 (s, 6H), 0.90 (s. 9H), 1.20 (d, J =6.9, H15), 
2.0-2.9 (glutarimide protons), 3.23 (d, J = 6.9, H ), 3.62 (q. J = 6.9. H ,), 3.83 
and 3.87 (OCH j, 3.94 (d, J = 9.5 H ) 4.13 (d, 3 = 1.3, H ), 4.20 (d. !I = 9.5, H 

(s, He), 3.84 

(d J = ll.6,3CH Ar), 4.59 (d, J = 13?4' CHbAr), 4.65 (d, J 2 6.3, H 
(s: H ), 5.21 fd, J = 6.3, H14b 

), 4.75 (s, !13bjj "5':5 

C30H5;RBgSi: 591.2864. 
), 6.85 (m, 3 HAr), 7.78 (N-H). MS:'#'aund: 591.2847!6eaic. for 

Debenzylation of 12b 
A it f 12b mmg, 0.051 rmnol) and DDQ (50 n!g) in CH Cl (1 ml), THF (0.5 ml) and water 
(O?lxm~~w~s srred at room temperature for 2 hours. Fhro$at$graphy (CH Cl /ethanol) gave 13~ 
as a glass (0.013 g, 58%). IR: 3360, 1730 (sh), 1705. H FMR: 6 0.05 (s,~~H?, 0.89 (s, 9H),Tl7 
(d, J = 6.9, H ), 2.3-3.0 (glutarimide protons), 2.62 (d, J = 9.2, OH). 3.36 (d, J = 8.1, H7), 
3.51 (q J = 612, H ). 3.99 (d, J = 9.1, H ) 4.15 (s, H Hg), 4.69 (d, J = 6.3, H14a). 4.82 
(s, H,i;), 5.15 (s.'~,~~), 5.16 (d, J = 6.3! /1,4b), 8.04 !ilH). 

(-)-Sesbanimide A (2b) 
13 (0 026 0 058?inol) was stirred over night in a mixture of acetic acid (1 ml), THF (0.5 ml) 
Z&water (4015 iI). The solvents were removed in vacua and the residue was coevaporated three 
times with ethylacetate. The residue was crystallized from CH 1 /ether, yielding 0.0'6 g 2b 

. 154-156' IR* 3540 3370 2770 1730 (sh), 1710. 2fH2NMR. 6 1 19 (d J = 6 7 A ) 
h8~:j~dM;"d' J = 16 2' 9 i H j 2 4; (d x'd J : 17 0 9 2 H ) 2.60 irn H j 2.75'(;1 x'b ; d 
J'= 17 0 4'4 1 5)' 2.90 id ;lad'x i J = 16.6, 4.0, i.i),'3:345td: J = 8.4; H4): 3.55 (d, J = 7.2, 
8-OH);3:58'(;, H j 3.99 (d J = 7 2 H ) 4.21 (S, lo-OH), 4.46 (d x d, J = i3.0, 1.6), 4.55 
(d x d, J = 13.0,'2:0), 4.77'(d. J : 6.2! li ), 5.00 (d. J = 2.5, H16b), 
5.21 (d, J = 6.2, Hl ) 7.99 (NH). MS: Foudd? 309.1214. Calc. for Cl5 1g 6 
[al,: -52O (c 0.32, tki,). 

)' 4.g5 (d' J = 2.4' H16R NO (M-18): 309.12'2. 

Glutarimide diol 15 
Potassium t-butoxme (2.01 g. 18 mnol) was added to a solution of t-butyl carbamoyl acetate (3.2 g. 
20 mnol) in(#t (100 ml) at 0 Q and the mixture was stirred until the butoxide had dissolved. 
Compound 14 (7.164 g. 18 mnol) was added and stirring was continued for 3 hours. Additional 
butoxide TIT.2 g. 1.8 mnol) was added, followed after 1 hour by a second portion (0.2 g, 1.8 mnolj. 
After a total reaction time of 5 hours acetic acid (1.32 g, 22 mnol) was added. Extractive work 
up (water/ether) and removal of the solvents yielded a syrup, which was hydrolyzed with trifluoro- 
acetic acid (30 ml) at room temperature (1.5 hour). Removal of the TFA. coevaporation with 
methanol and decarboxylation in DMF (30 ml) at 160' (5 min) gave 10 g of the crude dibenzyl ether 
of 15. Hydrogenation with Pa/C (0.30 g) in m-ethanol (150 ml) for 4 hours, and removal of the 
catxyst (hot methanol) gave crystalline 15 (3.82 g. 86.5%). m.p. 20G-209° (H20). Except for the 
sign of the rotation (IaID = -3.5", c 0.3r DMSO) 15 was identical to 6b. - - 
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(t)-Sesbanimide A (2a) 
Conversion of 15 toTa was carried out via a2bequence of reactions identical to the one employed 
for converting-6b to-, m.p. 154-156.5° [OID = t 56“ (c 0.21). MS: Found: 309.1214. talc. for 
C15H,gN~ (M-18)? 309X212. 

ACKNOWLEDGEMENT 

This work was carried out in part under auspices of the Netherlands Foundation for Chemical 

Research (S.O.N.) and with financial support of The Netherlands Organization for the Advancement 

of Pure Research (Z.W.O.). We are grateful to Dr. R.G. Powell for providing us the spectrum and a 

sample of natural Sesbanimide A. 

REFERENCES 

1. R.G. Powell, C.R. Smith, Jr., D. Weisleder, D.A. Huthard 
2784 (1979). 

and J. Clardy, J.Am.Chem.Soc. lD1, - 

2. a. A.S. Kende and Th.P. Demuth, Tetrahedron Lett. 21. 715 (1980). 
b. J.C. Bottaro and G.A. Berchtold. J.Org.Chem. 4rll76 (19BO). 
c. K. Tomloka and K. Koga. Tetrahedron Lett. 21.x21 (1980). 
d. M.J. Wanner, G.J. Kocmen and U.K. Pandit. Hi?terocycles 15, 377 (1981). 
e. M. Iwao and K. Kuraishi, Tetrahedron Lett. 24. 2649 (1983). 
f. M. Wada, Y. Nishihara and K. Akiba, Tetrahfion Lett. 2&, 3267 (1985). 

3. a. R.G. Powell. C.R. Smith. Jr. and D. Weisleder, Phytochemistry 23. 2789 (1984). 
b. R.G. Powell. C.R. Smith, Jr. and D. Weisleder. J.Am.Chem.Soc. m, 3739 (1983). 
c. R.G. Powell and C.R. Smith. Jr., U.S. Pat. 4532327 (1985). - 

4. M.J. Wanner, N.P. Willard, G.J. Koomen and U.K. Pandit, J.Chm.Soc., Chem.Cami. 3% (1986). 
5. a. (+)-Sesbanimide A: F. Matsuda and 5. Terashima. Tetrahedron Let?.. 27, 3407 (1986). 

b. (-)-Sesbanimide A: R.H. Schlessinger. J.L. Wood, J.Drg.Chem. 51, 2621 (1986). 
6. A.T. Ness, R.M. Hann and C.S. Hudson. J.Pm.Chem.Soc. 66, 665 (19m). 
7. N.P. Willard, M.J. Wanner, G.J. Koomen and U.K. Pandic Heterocycles. 23, 51 (1985). 
8. M.T. Reetz, Angew.Chemie 96, 542 (1984). 
9. G. Just and K. Grozinger.3ynthesis 457 (1976). 
10. C.P. Gorst-Allman. P.S. Steyn and R. Vleggaar, J.Chem.Soc. Perkin Trans I, 1311 (1984). 
11. F. Matsuda, M. Kawasaki and S. Terashima, Tetrahedron Lett. 26. 4639 (1985). 
12. A.J. Fatiadi, Synthesis 65 (1976). 

- 

13. E.J. Corey and B. Samuelsson. J.Org.Chem. 49. 4735 (1984). 
14. B.M. Trost and P. Renant, J.Pm.Chem.Soc. 1W. 6682 (1982). 
15. B.M. Trost and D.M.T. Chan, J.Am.Chem.Soc>5, 2326 (1983). 
16. E. Vedejs, J.B. Campbell, Jr., R.C. Gadwoom.D. Rodgers, K.L. Spear and Y. Watanabe, J.Org. 

Chem. 47, 1534 (1982). - 


