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STRUCTURE AND SYNTHESIS OF TWO NOVEL IONONE-TYPE
COMPOUNDS IDENTIFIED IN QUINCE BRANDY (CYDONIA
OBLONGA MIL.)

Regula Naf, Alain Velluz, René Decorzant and Ferdinand Naf
Firmenich SA, Research Laboratones, CH-1211 Geneva 8

Summary Two new 1onone-type compounds (1 and 2) were 1solated from quince brandy (Cydonia oblonga
Mil ) and their structures deduced from spectroscopic data and confirmed by synthesis 13C-, !H-NMR and MS
data as well as olfactive properues of 1 and 2 are given

In the analysis of the brandy of quince fruit [1] [2] (Cydoma oblonga M1l ), the two novel acetals 1 [3] [4]
and 2 [4] with an 10onone skeleton were 1denutied

The extract, prepared by continuous extraction of the diluted brandy with cther, was separated on silica gel
(60, Merck, 0 040-0 063, 230-400 mesh) with pentane/ether = 9/1 The two new acetals were in a traction with
an R¢=0 17 (pentane/ether = 9/1) On GC (camllary column, Supelcowax, 60 m, 0 25 mm [D 80-220°C 5°/mn
15 kg He) 1 eluted after 1820" and 2 after 23'40" The 'H-NMR spectrum (Bruker WH 360, CDCls, ppm, J
in Hz) of compound 1 [3] showed four tertiary methyl groups (8=097, 113, 137, 152), two of which
seemed to be adjacent to oxygen, two olefinic protons of one double bond (=5 36, 5 53) attached 10 4
quaternary centre on one side and a methylene group on the other side, (§,=174, d3=2 28) The number ot
hydrogen atoms and the mass spectral data (Finmgan 4021 C, 70 eV, m/e, % of base peak) suggested a
C}3Hy0; compound (four parameters) The Ry was in accord with a diether or an acetal, and in the NMR no
hydrogen atoms adjacent to oxygen were visible Thus the structure shown was 1n good agreement with spectial
data and was confirmed by synthesis The relative stereochemustry shown with the oxygen atoms 1n cis-
configuration was the more stable one and was corroborated by nOe (irrad Hz-C(14) - increases H'-C(9), H -
C(10) and H3-C(13), irrad H5-C(13) — mcreases H'-C(10) and H,;-C(14))
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The '"H-NMR spectrum of 2 [6] revealed three methyl groups as singlets (=093, 101, 1 48), an AB
system at 8,=4 07 (J=13) and 8g=4 45 (J=13 with fine splitting), suggesting a cychic CH,-group attached 10
oxygen, and 4 vinyl proton at =5 48 The number of hydrogen atoms together with the mdss spectrum (m/e =
208) suggested a C13Hy0, compound having four parameters The R; on TLC was in agreement with the acetal

structure The much larger synthetic sample also allowed measurement of a 13C spectrum

Acetal 1 was synthesized from the known 1onone 3 [7] 1in two steps (Scheme 1) Peracetic acid
epoxidation with a NaOAc buffer followed by careful neutral work-up allowed 1solation of epoxyketone 4 |8]
(75% yield) Winterhalter et al {3], under shightly different condinons, did not obtain this epoxade whach 1s
extremely acide-labile and 1s unstable even with silica gel at room temperature Dilute sulfuric acid in acetone
transformed epoxide 4 directly 1nto acetal 1 (30% yield, remainder polymers) {9]{5]

Acetal 2 was prepared 1n three steps (Scheme 2) 2,6,6-Trimethyl-2-cyclohexenone (5) [10] was oxadized
with SeO; to yield, 1n agreement with Sharpless’ mechanism [11], acetoxyketone 6 as the main product which
was 1solated 1n pure form by column chromatography Reaction of 6 with an organohthium reagent (prepared
from 2-(2-bromoethyl)-1,3-dioxalan 7 {13] by metal-halogen exchange with rert butyllithium, see also [141)
gave the key intermediate 8 [15] possessing the correct carbon skeleton with all oxygen functions at the right
place It1s not stable 1n the GC and was punfied by column chromatography (49% yield) Mild acid trearment of
8 cleaved the ethylene glycol acetal and formed the internal acetal 2 which was 150lated by bulb-to-bulb
disullation at 100-110°/14 Torr (50% yield) {9][6}

The odour of our repetitively purified synthetic sample of 1 1s rather weak, vaguely woody and
camphoraceous, as opposed to Winterhalter's sample which he describes as "highly fruity with an 1onone-like
aroma" [3] Acetal 2 exhibits a camphoraceous, herbal, shightly floral note
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