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REACTIONS AFFECTING THE y-LACTCONE RING OF c-SANTONIN
A - - - CTd T\ 1= a1 2
S. M. Adekenov and N. M. Gafurov UDC 547.314

The selective dehydrogenation of the eudesmanolide w-santonin and its alkyla-
tion with the introduction of an allyl fragment 1nto its y-lactone ring are
described. It has been established that these reactions are regio- and stereo-
selective. The structures of the compounds obL'i’ ed were determined from their
IR, UV, PMR, and mass spectra.
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As the dehydrogenating agent we selected 1 diselenide [6, 7]. Dehydrogenation
was carried out in two main stages (scheme). t age, on the interaction of
g-santonin (1) with lithium diisopropylamide ) en of the resulting enolate ion
with diphenyl diselenide, derivative {2) was o i in t form of a colorless crystai-
line substance with mp 1%3-185°C, {a]32° —6G°C Its yield amounted to 34%Z. The IR spec-
trum of {2) characterized the presence of an aromatic ring in its molecule {1530, 1480,
1450 em™'). This was confirmed by its FMR spectrum {Table 1) where the signals of the pro-
tons of an aromatic residue were observed: a multiplet {5 H) with its center at 7.36 ppm.

Institute of Organic Synthesis and Coal Chemistry, Kazakhstan Academy of Sciences,
Karaganda. Translated from Khimiya Prirodnykh Soedinenii, No. 5, pp. 518-522, September-
October, 19%%2. Original article submitted January 2, 18%2.



TABLE 1. Chemical Shifts (ppﬁ) and Spin-Spin Coupling Com-
_stants {(in parentheses, Hz) for a-Santonin and Its Deriva-
tives
Com- ] o - : . Other
E_gund. Me-4 lMe-lo M?-n H-1 .H-2 H-6 H-13a | H-136 protons
I [2150re1,33s (12846704 (6,284 | 480 | — | — -
‘ ®.5) (0 (10) ybr.d (11)
2 [2,124(1)|1.305 1,585 6,65 4 | 6.234 5,19 — — (Aromatic
(10) (10) br.d (9) ring
) 7,36m (3.1)
3 12,17br.s|1,328 — | 6,71 4 [ 6,284 4,73  |5.57416,24d
: . B 10y | (10) Ppr.d (A 3 | (3
.5 12,15br.s1,805.1,25516,70 d 6,264 [ 5,05 — | = | H-I17:5,85m
(1) (10) pr.d (1) 2H-18:25,19—
—5,2

Notes: s) Singlet; d) doublet; m) multiplet; br.) broadened.
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In order to obtain an erivative of u-santonin (1) at the Cll atom, its molecule
was treated with LDA in THF at —78°C, and allyl bromide was added to the resulting enolate
ion. This gave a crystalline substance {5), with mp 142-144°C {a]p??'® =25.2° {(c. 0.0023;
chloroform), yield 52%. The IR spectrum of {5) showed the presence in its molecule of a
y-lactone carbonyl {1790 cn™ ') and of a cyclodienone system {1680, 1650, 1630 em™ ). Its
elementary composition corresponded to the empirical formula C,gH,;05. Its PMR spectrum
{see Table 1) included the signals of the protons of the methyl group at Cli in the form
of a singlet at 1.25 ppm and additional signals characteristic of the protons of the allyl
fragment: a multiplet at 5.85 ppm {1 H) was assigned to Hi7, and a broadened singlet at
5.19 ppm {1 H) and a broadened doublet at 5.22 ppm {1 H, SSCC 4 Hz) were characteristic
for the protons of the methylene group, Hi8a and Hi8b. To determine the relative configura-
tion of the allyl residue of the {5) molecule, we made use of the nuclear Overhauser effect
{NOE}. VWhen the signal of the protons of the angular methyl group at Ci10 {1.30 ppm) was
suppressed, positive nuclear Overhauser effects were observed for the protons at €2 {6.70
ppm) and C6 {5.05 ppm). Suppression of the signal of the protons of the methyl group at
Cii {1.25 ppm) revealed H7 (1.95 ppm) in the form of a triplet of doublets with 55CCs of
i1.5 and 5.5 Hz and also the signals of the protons of the methylene group of the alliyl
residue, thus showing the axial positions of the protoms at 6, C7, and (8 in this molecule
(5;.
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