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Abgtragt - Boron trifluoride etherate treatment of atalantin,
the tetranortriterpencid constituent of Atalantis Mishtii Tan
(Rutaceas) , afforded an interesting rearranged epiro-product,

the struocture of which was confirmed from spectral data.

Atalaentin LL)2' & major constituent of Atalantia wightii Tan (Butaceae),
afforded an interesting system for study. The tetrahydrofuran ring and the o(,0 -
unaaturated estar substituent at 010 Wwere suitaebly placed to allow the construc-
tion of the raxe apilro-ring mystem of the ¥¥Ype present in ichangin (’_’2‘)3.
Atalantin m on treatment with boron triflucride etherate in dry methylene
chloride at 0-5°C under a nitrogen atmosphere for 1 h afforded the light yellow
oryetalline product (3) (Chart 1}, The infrared spectrum of (_}l showed the
preaence of a hydroxyl group {3420 om-1), a 8ix membered ketone (1710 cm-1), two
% -laoctones, one of which ie D(,ﬂ ~unsaturated {1745, 1725 cm-1) , & double bond
(1615 cm.1) and a furan moiety (875 om-1). The 400 iMis 1H-NMR apectrum of Q)_
in CDCl, ahowed the signals for C, -H and C,H at 56.63 (1H, dd, § a 10.0 and

3.0 Hz) and 56.18 (14, d, J = 10.0 Ha) respectively. The 01 =methyl ene protons

9
resonated at 54.42 (1H, d, J a 13.0 Hz) and $4.74 (14, dd, J = 13.0 and 3.0 Hg),
Compound -(\22 showed the abmence of a carbomethoxy group and the 05-3 which were
present in atalantin &L). Signals for the other preotons in w vware almost
similar with tlhoee in L‘I_).. This olearly indicated that rings B, C, D and the
furan substituent at 017 of S‘l_). Wware unaffeoted during the reaction. 4n inter-
esting rearrangement had ocourred involving the o(,ﬁ -unsaturated methyl ester

at € and the tetrshydrofuran moiety resulting in the formation of an O(np -

10
unsaturated & -lactone and the generation of the 4,5~double bond.

The strudture &22 wans unambiguously settled from a detailed atudy of its ”c-m

date (Table 1}. Atalantin (_lz and atalantolide (‘14_).'2 were chosen as model mystems.
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The speotrum of (3) showed the signals for 26 carbons. The differences between
compounds (1) and (NB_‘_)’ weres tha abaence of the oarbomethoxy group and the tetra-

hydrofuran moiety in the latter which were present in atalentin &12 . The C,, ©

L -
and 03 in &1) appeared at 153.1, 120.4 and 162.3 ppm reepectively confirming the
presence of an (., -unsaturated 9 -lactone. The aignals for 04 and 05 were
obaerved at B4.4 and 64.5 ppm in w while in the rearranged product ‘(“32 they
resomnated at 158.4 and 130.2 ppm respectively thereby establishing the formation
of the isopropylidene substituent at 05. These data were in guod agreement with

those reported for atalantolide &;«4)2'

This rearrangement appears tc have been bhrought about by the gZenaration of an
electrophilic aspecies with the coordination of the tetrahydrofuran oxygen with
the ¢lectron-deficient boron in boron trifluoride. This resulted in the oxygenw
04 bond oleavage with generation of the isopropylidene aystem at 05. Cycliaation
involving the oc,ﬂ =unsaturated aster and the generated hydroxyl resulted in the

formation of the o, -unsaturated $ -lactone system.

Teble 1 20 iHa '~C-NMR signale of (3) in ODCL

-3

Carbon Numbexr ch‘?i:“l :1)‘1ﬂ Carbon Number Chem%::ll Sﬁift
1 153.1 14 66.9
2 120.4 15 51.5
3 162.3 16 167.0
4 158.4 17 8.0
5 130.2 18 20.8
6 199.4 19 71.0
T 81.2 20 120.0
B 44.9 21 140.9
9 41.4 22 109.7
10 44.6 23 143.0
" 18.6 30 12.8
12 32.9 0,-methyls 26,1,27.1
13 37.5

EXPERIMENTAL

Malting points were recorded on Kofler block apparatus and are uncorrected. The

UV spectra Lin 95% aldehyde free ethanol) were recorded on e Varian 634 spectro-
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photometer, the IR spectra (KBr) on a Perkin-Klmer 782 spectrophotometer, the

400 Mz 1H-NH.R spactra {(in CDC1., using tetramethyloilane as the internal stan-

13

3
dard) on s Bruker WH-400 spectrometer, the C-NMR mpectyum (in CD013) on a
Varian CPI'-20 spectrometer and the masse spectrum on a 70 e.v, - Hitaobi RMU 6L
mass spectrograph.

Igolation of Atalantin (1)

e

The air dried and finally milled whole plant of Atalantia wightii Tan (10 kg)
were exhaustively extracted with petrol {60-80°C) in a Soxhlet apparatus for

72 h., The extract was concemtrated and chromatographed over esilica gel, the
column being eluted with solvents of incressing polarity. The bensene - ethyl
acetate (431) eluate afforded atalantin (...12 which was orystallised fron benzene-
sthyl acetate (131), mp 184-185°C, yield 10 g (0.14) ¥ _ (kBx) : 3420, 1740,
1705, 1615, 1580, 1520, 1200, B75 cm-1= S(GDC].B) 3 6,62 (1H, 4, J = 12.0 Ha,
C,-H), 5.90 (14, 4, J = 12.0 Ha, ¢,-H), 3.11 (1H, br.s, C;-H), 4.77 (1H, br.s.,
C,-H), 4.44 (14, », 0, @), 5.53 (1d, 8, C, H)3POE & T=55us,C~8), 4.17

(18, a, 7 = 9.5 Ha, C, -H), 7.41 (WH, m, C,,-H), 6.36 (1H, m, 0, -H), 7.44 (1H,

197=
m, 023-5), 3.69 (-couan). 1.36, 1.30, 1.24, 0.89 (41033).
Reaction of Atalantin (1) with Boron Trifluoride Hthoxate

To a well-stirred solution of atalantin (50 mg) in dry methylene ohloride {10 ml
at o-5°c was added dropwise a solution of boron trifluoride etherate (0.4 ml) in
methylane ochloride (5 m:L) for 1 h under a nitrgen atmosphere,. The reaction
mixturs was then diluted with water (50 ml) and extracted with methylene chloride
{3z50 ml). The methylene chloride sclution was washaed with 2% aqueocus ascdium
bicarbonate {3x30 ml), water (3250 ml) and dried. The sclution was concentrated
and subjected to chromatographic resclution over silica gel. Compound (3) waa
eluted with benzene - ethyl acetate (4:1} and orystallieed as a light yellow
solid from bensene - ethyl acetate {1:1) (Pound : ©,66.81; H,5.60%. Caloulataed
for CueH 0, 3 C,66.60; i, 5.98%), mp 223-224°C, yield 28 mg (so%);}\mu(mou);
213 and 249 nm {log £ = 4.83 and 4.55 reepeotively).Amu(ntoumgpx) : 223 and
353 nn (log € = 4.61 and 3.89 respeotively); $(02C15) : 6.63 (1H, 44, 7 = 10.0
and 3.0 da, 01-§). 6.18 (14, d, J = 10.0 Hs, C -}, 4.21 (1, 4, J = 3.0 Ha,
C,~04), 4.32 (14, 4, J a 3.0 He, C,-H), 2.24 (1H, 4, J = 12,0 He, Cy-H), 1.39
(1, m, G, -H), 1.89 (W, n, C,,-H), 4.26 (14, o, C;g=H), 5.51 (1H, s, 0,,-H),

4.42 (1, 4, J 2 13.0 Ha, C,g-H), 4.74 (1K, dd, J = 13.0 wnd 3.0 Hs, ¢ o8,
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7.41 (M, m, C, -H), 6.35 (14, m, C,,~H), 7.39 (1H, m, c23~§). 2.10, 2.08, 1.28

and 0.79 (4 xcnj); ofs 1 468 (MY), 440, 425, 373, 345 (100%), 329.
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