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Carbowax 20 M column was used with the same GC conditions
as described above.

IR. Obtained on thin films on ultra-micro demountable NaCl
plates in a spectrometer fitted with a beam condenser.

Quantitative analysis. The percentage composition of com-
ponents in the essential oil (Table 1) was based on the area
percentage of each component on the GC trace measured by
electronic integration.
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Abstract—A sesquiterpenoid, C, sH, 0, was isolated from Valeriana officinalis of which the spectral data (IR, NMR
and mass spectra) were in agreement with those of faurinone. Based on '*C NMR, and !3C and 'H NMR shift and

decoupling experiments a new structure for faurinone is proposed.

From the sesquiterpene part of the essential oil of
Valeriana officinalis L. s. 1., we isolated, by prep. GC and
TLC a ketone, C,H,0, of which the spectral charac-
teristics, IR, NMR and mass spectra, were identical with
those of faurinone (1), first reported by Hikino et al. [1]. A
13C NMR spectrum of this compound revealed the pre-
sence of only one quaternary carbon atom, which was not
in accordance with the proposed structure 1 [2].

Based on extensive 'H and !3C NMR shift and decoup-
ling experiments, we propose structure 2 for faurinone.
Addition of the shift reagent Eu(fod), to a solution of
faurinone results in the separation of the NMR signals of
the methyl group of the acetyl group, H-5 and H-4, all
originally positioned around 6 2.2. The relative shifts of
these protons are: H-5, 119 and H-4, 90, based on 100 for
the methyl of the acetyl group. The H-5 is a double
doublet, (J = 10.4 and 4.8 Hz) and is coupled to H-4 (J
= 104 Hz), which is a double triplet (J =104 and

*Part of this study was presented at the 12th International
Workshop on Essential Oils, Marburg, West Germany, 1981,asa
poster.

3.8 Hz). The second proton to which H-5 is coupled is H-6
(J = 4.8 Hz). Correlation with the 3C NMR spectrum by
selective decoupling experiments showed that H-4-H-6
are all doublets and, thus, all CH-groups. Another proton
showing a large relative shift (97) is the CH of the
isopropyl group. The relative shift of one of the methyl
groups of the isopropyl group is 66, compared to a relative
shift of 24 for the second methyl group of the isopropyl
group.

This information together with the results of the
selective '1*C NMR decoupling experiments and other
'H NMR decoupling experiments with different Eu(fod),
concentrations leads us to structure 2 for faurinone, the
configuration with an equatorial acetyl and an equatorial
isopropyl group. Hikino et al. [ 2] based the position of the
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acetyl group in structure 1 mainly on the fact that only
three protons were exchanged by deuteration under basic
conditions (2N NaOD in D,0), but the exchange of
protons of the nucleus, dependent on the configuration,
can be much hindered or take place only under very severe
conditions [3, 4]. Reduction of faurinone with lithium
aluminium hydride gives two isomeric alcohols, of which
the NMR spectra are in agreement with structure 3.

EXPERIMENTAL

Distillation of the essential oil. Dry roots of Valeriana officinalis
L. sl. (VNK) were submitted to steam distillation following the
method of Hendriks [5] and yielded 0.559% (w/v) essential oil.

Isolation of faurinone. 1 g essential oil was divided into several
fractions by CC on Si gel (1 m x4cm; Merck Kieselgel 60,
70-230mesh) using petrol (bp < 40°) containing an increasing
percentage of Et,O (0-100%,). The fraction eluted with 29/ Et,O
(115 mg) contained valeranone (55.6%), valerenal (20.0%), a
number of valerenyl esters* (9.6%) and faurinone (10.4%).
Faurinone was isolated by prep. GC, using a 2m stainless steel
column (i.d. 2.3mm) with 109, Carbowax 20 M on Chromosorb
G-HP, 80-100 mesh, temp. 80-200°, temp. programming 4°/min,
flow 30m! N, /min.

Synthesis of the faurinols. 110 mg faurinone in 0.5 ml dry Et,O
was added to 10 mg LiAlH, in 1 ml dry Et,O. After 10 min a few
drops of EtOAcand 5 ml H,O were added to this soln, which was
poured into 10m! 29 H,SO,. After extraction with Et,O
(3 x 10ml) and drying with Na,SO,, 73 mg of faurinol isomers
was obtained.

Isolation of the faurinol isomers. The two isomers were
separated by prep. TLC, using Schleicher and Schill prep. TLC
plates (Si gel G 1510/LS 254, 1 mm) with a mobile phase of
petrol-Et,0 (7:3).

Faurinone (2). 'H NMR and MS data are in agreement with the
data in ref. [2]. IR v cm™~1: 1710 (C=0), 1454, 1366, 1353,
1295, 1289, 1268, 1231, 1191, 1172, 1154, 1083, 1052, 1030, 984,
958, 918, 895, 878, 862, 843, 821, 795, 772, 581, 469; '*C NMR

*Poster presented at the 13th International Workshop on
Essential Qils. Wiirzburg, West Germany, 1982.
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(25 MHz, CDCl,, TMS as int. standard): § 211.8 (s, C-14), 50.9 (4,
C-6),49.3 (d,C-5),47.3 (d,C-4),41.6 (s, C-1), 36.6 (9, C-10), 32.4 (1),
30.8(1),29.2 (g, C-15),29.0 (d, C-11),26.5 (1), 23.0 (¢, C-13),22.2 (g,
C-12), 21.4 (1).

Faurinol-1 (one isomer of structure 3). IR vf;g‘ cm™!: 3625 and
3500 (OH), 1470, 1460, 1385, 1370, 1310, 1240, 1168, 1129, 1115,
1089, 1037, 1024, 996, 964, 939, 911, 893, 877, 618; 'HNMR
(99.55 MHz, CDCl;, TMS as int. standard): 4.06 (1H, br ¢, J
= 6.4 Hz, H-14),1.17 (3H,d, J = 6.3 Hz, Me-15), 1.04 (3H, 5, Me-
10),099 (3H, d, J = 6.1 Hz, Me-12),0.87 (3H, d, J = 6.1 Hz, Me-
13); 13C NMR (25 MHz, CDCl;, TMS as int. standard): 4 68.0 (d,
C-14),52.4 (d,C-4),46.8 (d, C-6),42.2 (5,C-1),40.3 (d,C-5), 37.7 (1),
34.0(1),33.5(¢q,C-10),29.1 (d,C-11),27.3 (1), 23.7 (g, C-13),22.7 (g,
C-12), 22.6 (1), 21.8 (g, C-15), 20.6 (t); MS 70eV m/z (rel. int.): 206
(35), 191 (15), 180 (17), 179 (24), 165 (15), 163 (67), 137 (13), 135
(19), 123 (100), 121 (17), 109 (35), 107 (15),97 (11),96 (11),95 (45),
93 (13), 83 (19), 81 (35), 69 (22), 67 (13), 55 (13), 43 (19), 41 (13).

Faurinol-2 (the other isomer of structure 3). IR anmC,‘; em™ ' 3625
and 3460 (OH), 1470, 1460, 1378, 1247, 1170, 1108, 1089, 1066,
1053, 1027, 960, 942, 910, 891, 873, 636, 608; 'HNMR
(99.55 MHz, CDCl,, TMS as int. standard): 64.13 (1H, dq, J
= 6.1 and 2.8 Hz, H-14), 1.13 (3H, d, J = 6.3 Hz, Me-15), 1.02
(3H, s, Me-10), 0.88 (3H, d, J = 5.8 Hz, Me-12), 0.87 (3H, 4, J
= 58Hz, Me-13); '3CNMR (25MHz, CDCl,, TMS as int.
standard): 6 69.0 (d, C-14), 52.4 (d, C-4),47.7 (d, C-6),42.3 (s, C-1),
41.4 (d, C-5),37.8 (1), 34.3 (1), 33.6 (¢, C-10), 29.2 (d, C-11), 27.4 (1),
23.5 (g, C-12, C-13),22.7 (1), 20.3 (1), 17.8 (g, C-15);, MS 70 eV mjz
(rel. int.): 206 (24), 191 (9), 179 (9), 165 (7), 163 (60), 137 (10), 135
(15), 123 (100), 121 (11), 109 (27), 97 (8), 96 (8), 95 (34), 83 (14), 81
(27), 69 (13), 67 (10), 55 (9), 43 (8).
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