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A BIOGENETICALLY NEW TETRATERPENE ALCOHOL FROM ELODEA CANADENSIS
Lorenzo ilangoni, Doncnico lierolsa, Pietro !lonaco, [lichelangelo Parrilli and Lucio Previtera*
Depariiment of Orgenic and Biological Chemistry, via {lezzocannone 16, 0134 Napoli, Italia

Summary. On the 2asis of spectroscopic data structure 1 is proposed for a tetraterpene alconol

isolated Trom Elodea canadensis. A new biogenetic route is suggested for its formation.

Ini this paper we wish to report the characterization of a biogenetically ncu tetraterpecne
2lcohol icolated from the ethereal extract of tue aquatic »lent Flodea canadensis  L.C.il.

Aicherd, wiich wac attrivuted structcure 1 on the basis of its spectiral evidences.

ILowoo o oil, [a]D ~31° (CiCl)), waich showed in the electron impact mass un (1) a
el
molecular ion at m/z 574 corresponding to C H__0 and in <the IR spectrunm ‘uignificant

svzorpoelons av 3840, 3580, 13350 and 1035 cm atirivutable to a hydroxyl giroup aild “o isolated

doubyle bonas. Acetylation with acetic anhydride under mild conditions in dry pyridine gave the

sponding acetate (2), [a]D -20° {CHCl1.).
i3

. 1 .
TFunctional proups of 1 were confiirmed by nmr. H-nmr (500 iilz) (3): vinylic protons at ¢

.09 (¢, LI, J = 6.9 Hz), 4.94 and 4.24 (ss, 2Ii) and Oil-bearing methylenc at § 3.5% (m, 1Ii);
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)

C—nmr (50.28 .iflz) (3): olefinic carbons at § 150.04, 135.75, 121.95, 110.32 and hydroxymethyl
carbon at § 34.09.

-

Secides Those zlready reported,

syl Goublets cppearing as tiree groupe in a 3 @1 @ 4 ratio cenvered ot § 0.31 (J = 3.2 ilz),
0.22 (J = 6.3 Hz) and 0.34 (J = 5.3 iiz) respectively, a vinylic et ¢ 1.055 oad scven
all;lic protvons as thiee systens ina * @ 2 : 4 ratio resonant at ¢ 2.25,2.12 and 1.90.

Two—dimencional proton Lomonuclear chemical shift correlation spectrum (Figure 1) (4)

clloved us to obtain unamvignous data on Thie ctructure of Tie funciional residue of 1: the C-12
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methylene was coupled with the allylic methine C-13 and with the vinylic proton C-11. This
latter was correlated with the vinylic C-10' and the allylic metiylene C-S. The Oll-bearing
C-13' methylene was coupled witn the C-13 methine and finally protons at C-14' were coupled
with each other and correleted with the allylic methylene C-15. [omonuclear decoupling

experinents, when significant, confirmed these correlations.
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A5 Tor geometry of the trisubstituted Jdouble bond, it wac assigned the & configuration on

13
chie basis of th vinylic methyl group in tie H- (¢ 1.33) (5) and = C-nmr (&
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16.05) spectra (

).

)

13
Table. C-nmr data of 1

1 22.71 c1—13a 11 121.95 cH 21 37.42 CHZC 31 22.82 CHSa
2 27.96 CH 12 29.09 CH, 22 32.74 i 21 22,71 cn3a
3 89.35 cHy 13 48.56 Ci 23 36.39 CH2C 6" 19.73 Tl
a4 24.43 cn2b 14 136.75 C 24 24.79 CHZb 100 15.05 CH,
5 37.23 cnzc 15 34.81 ci 25 37.42 CH2C 13" 54.05 Ci,
6 32.79 cl 16 25.25 i © 26 32.69 ci° 141 110.52 Gii,
7 37.42 CH2° 17 57,042 ¢S 27 a7.23 LS 18 19.72 i
3 25.35 cnze 13 32.79 ci” 28 24.48 cnzb 22! 16.73 Gl
o 40.05 Ci, 19 36.04 cn2C 20 39.35 CH, 26! 19.73 Ci
10 150.04 C 20 24.79 "uzb 30 27.96 Ci 30" 22.52 ana

a,b,c,d,e . P . . - .
Agcignments bearing the same superscript may be reversed
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In spite of the molecular formula, the C-nmyr spectrum of 1 showed only 24 signals:
DEPT experinence (7) allowed us to identify the carbon types while guantitative measurementc,

obtained oy inverse-gated Cecoupling (8), gave us the intensity values of these sipgnals

S .

che  inaividual chemical chift valucs presented in the Table was based on
zoriier ascicned guectra of znalogous isoprenolds (D).

The presence of eight methyls and seven alipnatic methylenes suggested that 1 was a

linear isoprcnoid with an hydéroxymethyl group. The fragmentation pattern in <the electron

impact mass specirum witin el

s at w/z 543, 363, 347, 297 and 279 was essential in attributing

the |

sition of thoe fusctic v

idue unaoiguously in the chain.

297 [M = CaoHad] = 279297 -H.0]"
CoiHas 365 [M — CisHza] — 347[365-H.0]"
543 [M — CH.0]’

H41C20

Tetraterpenes represcnt a rather small class of isoprencids:

Shoum G Ulojonssie poial

of view carotenoids are formed from two GGPP units <through a tail-to-t

i1 dimerization;

otner xai of tetraterpenes are the C40 polyprenols (10) formed froa PP by ads

in a nead-to-tail feshion other 05 units and the reccntly reported (11) C"O Giols with
<F

a chain composed of <Tuo C20 unitvs Jjoined head-to-head. In <chis convext 1 represents a new

type  of  tetraterpene presumably formed from geranylfarnesyl and farnesyl pyrophosphates

witl a mecnanism as reporied below which allows a linkage between the C-2 ol the CZ"

and the C-1 of the C15 one.
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REFERENCES AND NOTZS
The mass spectrum was obtained at 12 eV on a Kratos 1S 30 mass spectrometer with a source
of 150°C.
ccl
v

max
1.57 (s, 34), 2.03 (s, 3H), 4.04 (d, 24), 4.76 and 4.5 (ss, 2H), 5.07 (t, 1d).

-1 1
4 1740, 1660, 1240 cm ; H-nmr: & 0.81 (&, SH), 0.83 (d, 3H), 0.84 (4&, 12H),

iR:
lH— and 13C—nmr spectra were performed on a Bruker W 500 FT and a Varian XL 200 spectro-
meters in CDCl3 solns using Tii3 as incernal standard.

This experiment was run with a microprogram identical with that one described in the
Varian XL 200 goftware manual (using 256x1024 data point matr;x, transforming 1024 data
points in both domains, spectral width 1200 Hz in both domains).
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