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Abstract—The first total synthesis by an intramolecular radical cyclisation protocol on a carbohydrate derived 5-hexynyl system,
and determination of the absolute stereochemistry of xylobovide are reported.

© 2005 Published by Elsevier Ltd.

Xylobovide (1), a bis-butyrolactone containing natural
product was isolated! from Xylaria obovata. Bis-lactone
1 is an antibacterial, antifungal and phytotoxic agent,
and shows activity against the phytotoxin inhibiting
the germination of Eragrostistef seeds. The structure
of 1 was determined from 'H and '*C NMR studies.
Xylobovide (1) is a hybrid natural product, wherein
the upper half resembles 4-epi-ethisolide,” while the low-
er half resembles canadensolide.? Earlier, our group re-
ported* the synthesis of related natural products using
a radical cyclisation protocol on carbohydrate derived
5-hexynyl systems. Herein, we report the first synthesis
from ‘diacetone glucose’ (DAG) and determination of
the absolute stereochemistry of xylobovide (1)° (Fig. 1).

From a retrosynthetic analysis of 1 (Scheme 1), it was
envisaged that the bicyclic system 2 could be a late stage
intermediate, while 2 could be obtained from radical

Figure 1.
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Scheme 1.

cyclisation of xanthate 3. Furthermore, compound 4
was envisaged as a precursor of 3, while 4 could be pre-
pared from ‘diacetone glucose’. Thus the basic design in-
volved an intramolecular radical cyclisation® on a 5-
hexynyl system’ to give a cis-fused bicyclic system with
the efficient and simultaneous introduction of the exo-
methylene group.

Accordingly, the known® alcohol 5 (Scheme 2) was
subjected to hydrogenation with 5% Pd-C to give 6
(71%), which on reaction with NaH and propargyl bro-
mide furnished 7 in 82% vyield, [«] = —40.54 (¢ 0.8,
CHCIl3). Methanolysis of 7 afforded a diastereomeric
mixture of the a- and B-anomers 8 and 9 (1:1 ratio),
respectively, which were separable by simple column
chromatography. Treatment of 8 and 9 independently
with NaH, CS, and Mel in THF gave the xanthates
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Scheme 2. Reagents and conditions: (a) 5% Pd—C, H,, EtOH, 8 h, rt, 71%; (b) NaH, propargyl bromide, THF, 4 h, rt, 82%; (c) H*, MeOH, 45 min,

60 °C, 86%; (d) NaH, CS,, Mel, THF, 4 h, rt, 84% for 3a and 82% for 3b.
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Scheme 3. Reagents and conditions: (a) n-Bu3SnH, AIBN, benzene, reflux, 12 h, 72%; (b) CrOs, pyridine, CH,Cl,, reflux, 2 h, 75%; (c) concd HCI, aq

AcOH, 60 °C, 45 min, 80%; (d) PDC, CH,Cl,, reflux, 2 h, 72%.

3a in 84% yield, [ |2 = +58.5 (¢ 0.7, CHCl3), and 3b in
82% yield, [o ]D = —78.42 (¢ 0.6, CHCl;), respectively.

Xanthates 3a and 3b (Scheme 3) were then treated with
n-Bu;SnH and AIBN in benzene at reflux, wherein 3b
underwent smooth regio- and stereoselective radical cycli-
sation and gave the expected cis-fused bicyclic system 2
in 72% yield, [o ]D = —121.12 (¢ 0.4, CHCI;), while 3a
gave a complex mixture of products perhaps due to
steric hindrance. Oxidation of 2 with CrOz;—pyridine in
CH,Cl, furnished lactone 10 (75%), which on hydrolysis
(concd HCl-ag AcOH) and further oxidation of the
resultant lactol 11 with PDC in CH,Cl, afforded 1 in
72% vyield, which was thoroughly characterised from
spectral data.

In conclusion, an efficient first total synthesis of xylobo-
vide 1 has been achieved from DAG by an intramolecu-
lar radical cyclisation based route. This first synthesis of
1 unambiguously proves its absolute stereochemistry.
Furthermore, it is evident that the intramolecular radi-
cal cyclisation on sugar derived 5-hexynyl systems is
very efficient for the synthesis of natural products with
structural diversity endowed with cis-fused bicyclic lac-
tones having an o-methylene group.

Spectral analysis for selected compounds: Compound 10:
[, = —142.4 (c 0.6, CHCl;); 'H NMR (300 MHz,
CDCl): 6 1.02 (t, 3H, J=7.8 Hz, CH3), 1.57-1.83 (m,
2H, H-7, H-7a), 3.38 (s, 3H, OCHs), 3.54 (ddd, 1H,
J=5.5, 4.4, 2.0 Hz, H-3a), 3.92 (ddd, 1H, J=6.5, 5.2,
2.4 Hz, H-6), 4.83 (dd, 1H, J = 6.5, 4.2 Hz, H-6a), 4.92
(d, 1H, J= 5.5 Hz, H-4), 5.64 (d, 1H J =1.8 Hz, H-8),
6.30 (d, 1H, J=1.8 Hz, H- 8a); 13C NMR (75 MHz,
CDCly): ¢ 1()4 23.1, 48.6, 56.5, 80.4, 81.9, 104.0,
124.6, 132.6, 169.8; FABMS: 199 (M++1), 167
(M*—OCHs;); IR (neat): 1770, 1670 cm™'; Analysis
found C, 60.65; H, 7.15%. C;oH 404 requires C, 60.59;
H, 7.12%.

Compound I: mp 102°C, literature! 106 °C,
[oc] = —131.42 (¢ 0.35, CHCL;); '"H NMR (400 MHz,
CDCly): 6 1.12 (t, 3H, J = 7.4 Hz, CH3), 1.86-1.98 (m,
2H, H-7, H-7a), 3.94 (dt, 1H, J=7.4, 2.2 Hz, H-3a),
454(ddd 1H, J=17.5, 5.2, 45Hz H-6), 512(dd 1H,
J=6.7, 4.5 Hz, H6a) 616 (d, lH J=1.8 Hz, H-3),
6.46 (d, 1H, J=1.8Hz, H-8a); >*C NMR (75 MHz,
CDCly): 6 9.7, 222, 46.2, 77.0, 84.0, 127.3, 129.9,
167.0, 172.5; FABMS: 183 (M++1); IR (neat): 1770,
1675 cm™!; Analysis found: C, 59.42; H, 5.57%.
CoH 004 requires C, 59.34; H, 5.53%.

Acknowledgements

T.G. is thankful to UGC, New Delhi, for financial
support.

References and notes

1. Abate, D.; Abraham, W.-R.; Meyer, H. Phytochemistry
1997, 44, 1443-1448.

2. Krohn, K.; Ludewig, K.; Aust, H. J.; Draeger, S.; Schultz,
B. J. Antibiot. 1994, 47, 113-118.

3. McCorkindale, N. J.; Wright, J. L. C.; Brian, P. W_; Clarke,
S. M.; Hutchinson, S. A. Tetrahedron Lett. 1968, 9, 727
730.

4. (a) Sharma, G. V. M.; Vepachedu, S. R. Tetrahedron Lett.
1990, 31, 4931-4934; (b) Sharma, G. V. M.; Vepachedu, S.
R. Tetrahedron 1991, 47, 519-524; (c) Sharma, G. V. M,;
Krishnudu, K. Tetrahedron Lett. 1995, 36, 2661-2664; (d)
Sharma, G. V. M.; Krishnudu, K. Tetrahedron: Asymmetry
1999, 10, 869-875.

5. Yu, M.; Lynch, V.; Pagenkopf, B. L. Org. Lett. 2001, 3,
2563-2566.

6. (a) Giese, B. Radicals in Organic Synthesis: Formation of
Carbon Carbon bonds; Pergamon: Oxford, 1986; (b) Giese,
B.; Kopping, B.; Gobel, T.; Dickhaut, J.; Thoma, G.
Kulicke, K. J.; Trach, F. Radical Cyclisation Reactions.



G. V. M. Sharma, T. Gopinath | Tetrahedron Letters 46 (2005) 1307-1309 1309

In Organic Reactions; Paquette, L. A., et al., Eds.; John 7. Srikrishna, A. J. Chem. Soc., Chem. Commun. 1987, 587—
Wiley & Sons: New York; 48, pp 301-856; (¢) Renaud, P.; 588.

Sibi, M. P. In Radicals in Organic Synthesis; Wiley—-VCH, 8. Jones, J. K. N.; Thompson, J. L. Can. J. Chem. 1957, 35,
2001; Vols. 1 and 2. 955-959.



	A radical mediated first total synthesis from  " diacetone glucose "   and determination of the absolute stereochemistry of xylobovide z.star IICT Communication No. 040921. z.star 
	Acknowledgements
	References and notes


