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and isoeugenyl isovalerate were prepared by means of 
the thioayl chloride method [a]. These esters showed, 
after purification, the same MS and QLC R, values as 
those of the compounds in fraction 5. The MS of synthe- 
sised eugenyl valerate and isoeugenyi valerate did not 
show great differences from those of the isovalerates but 
the fragment at m/e 191 could not be observed in these 
spectra. The GLC R, values were also different. The 
NMR-spectra of the isovalerates showed a doublet at 
6 2.4 (J = 1.5 Hz) for Me&H.Q&-COOR, whereas 
the valerates showed a triplet at 6 2.5 (J = 7 HZ) for 
Me-CH,-CH,&&.COOR. The IR-spectra of the 
isovalerates showed a double band at 1185-1200 cm’ ’ ; 
the valerates one band at 1200 cm- I. 

The distinction between the eugenyl- and isoeugenyl 
esters could be easily made with the aid of NMR- and 
IR-spectral data (see Experimental). The presence of 
eugenol has been reported in the essential oil of Yuleriana 
ofiticinalis L. var. angwstifolia Mig [33. Eugenyl iso- 
valerate and isoeugenyl isovalerate recently have been 
reported in Felicia species [4]. 

EXPJIRIMENTAL 

I.wlahra of the essential oil. 7300 g of Y&J+@ raot (air dried) 
was submitted to steam distillation accord&g to ref. [5]. Yield 
48.3 g CO.66 %). 43.0 g of the essential oil was submitted to 
chromatography on a Si gel column (100 x 4cm) using petrol 
(bp <40”) containing an increasing percentage of Et,0 (0 of 
100 %). Twenty fractions of about 250 ml were collected. Frac- 
tion 5 was investigated by GLC using a 2 m x 2 mm colamn of 
Carbowax 20M on chromosorb W HP fOO-200 mesh; temp. 
80-200” (4”/min); flow 25 ml N,/min; FID. R, bomylacetate 
(17’;/, normalization method) 95Osec, valemane (32%) 1810 
see, eugenyl isovalerate (3 %) 2200 set and isoeu@?nyl isovalerate 
(5 %) 258Osec. R, eugenyl valerate 2290sec and isoeugenyl 
valerate 2850 sec. 

GC-DfS. GC-MS was performed on a Fiigan 3300 quadru- 
pole computerued system under the above gaschromatographic 
conditions. Electron energy 70eV; scan speed 2 see/scan; ion 
source MM”. 

Spectral &a Eugenyl isovalerate. MS 248 (M’), 191, 166, 
165, 164 (lOO), 163,149,137,133, 135 131,121,104,103,91,8% 
77. 65. 57. 55. 51.43, 41, 39. NMR, 6QMHz. Ccl,: 6 1,l (6% d, 
J = 6’Hzj; - l,d (iA, m) 54 (2H, d, J = 1,5); 3;3 (2H, d* J = 
7Hz); 3,7 (3H, s); 5,l (2H, d, J = 14Hz); -6,0 (lH, m); $7 
(3I-I, arom.). IR ~~‘cm-’ : 910,990,1185-1200 (double band), 
1640. Isoeugenyl isovalerate. MS; 248 (M’), 191, 166, 165, 
164 (1001 163. 149. 137. 133. 132. 131, 121, 104, 103,91,85,77, 
65, 57, $3, 51; 43,‘41, 39. tiMR: S 1,l (6h, d, J = 6Hz); 1,8 
(3H, 4 J = 5 Hz); 1,9 (lH, m); 54 (2H, d. J = 15 Hz); 3,7 (3H, 
~1: 5.5-6.4 12H. ml: 6.7 (3H. arom). IR p_y cm-’ : 960, 1185- 
iiod(ddubie b&j. &en$ vale&e. MC248 (M’), 166, 165, 
164 1100). 163. 149. 137. 133. 132. 131. 121. 104, 103, 91. 85, 77, 
6j,-j7,- 52, 51,‘43, il, 34. NtiR: s = b,9 (jH, I, J = 6tiz); 1,6 
(4H, m); 2,s (2H, t, f = 7 Hz); 3,3 (2H, d, J = 6 Hz); 3,7 (3H, s); 
5,l (2H, d, J = 14 Hz); -6,O (lH, m); 6,7 (3H, arom). IR pz 
cm-’ : 910,990,1200,1640. Isoeugenyf valerate. MS : 248 (M+), 
166. 165, 164 (lOO), 163, 149, 137, 133, 132, 131, 121, 104, 103, 
91, 85, 77, 65, 57, 55, 51, 43, 41, 39. NMR: 6 = 0,9 (3H, t, 3 = 
6 Hz); I,6 (4H, m); 1,s (3H, 4 J = 5 Hz); 2,5 (2H, t, J = 7 Hz); 
3,7 (3H, s); 5,5-6,4 (2H. m); 6,8 (3H arom). IR 2:’ cm-’ : 
960,120O. 

Acknowledgements-The authors wish to thank Dr. A. P. Bruius 
and Mr. R. Bos for performing the G&-MS, IR- and NMR- 
spectroscopy. 

1. 

2. 

3. 

4. 
5. 

REFERENCES 

Witek, S. and tipinsk$, J. (1966)CoZl. Czech. Chem. Commtm. 
31, 1113. 
Vogel, A. I. (1961)A T~b~k of Pract~l OrsJanic Chemis~y, 
3. p. 784. Longmans, London. 
Hikino, H., Hikino, Y., Isurugi, Y. and Takemoto, T. (1963) 
J. Pharm. Sot. Japan 83,555. 
Bohlmann, F. and Zdero, C, (1976) Phytochemistry 15, 1318. 
Hendriks, H. (1973) Planta Med. 24,158. 

Phytochemistry, 1977, Vol. 16, pp. 1854-1855. Pcrgamon Press Printed m England. 

EIN NEUES THYMOL-DERIVAT AUS C*QLLiLEPIS LAUREOLA 

FERDXNAM)BOHLMANN und CHR~STAZDWO 

Institut fiJr Organ&he Chemie, der Technisohen Universitit Berlin, D-1000 Berlin 12, Deutschland 

(Received 30 Aprif 1977) 

Kty Word I&W--Cu&kzpis laureoia ; Compositae ; new thymol derivative, 

Die Wur~e~ der in Stidafrika heimischen ~al~~le~is 
Iaurwla DC. sind sehr tozisch, sie werden jedoch such 
in der Volksmedizin als Wqmqittel sowie gegen verschie- 
dene andere Krankheiten benutzt. Die Inhaltsstoffe der 
Wurzelknollen sindjedochnochnicht untersucht worden. 
Neben dem weitv~breiteten Pentainen 1 [l] isoliert man 
praktisch als einzigen wesentlichen Inhaltsstoff einen 
Aldehyd der Summerforrnel Cz0Hz606. Das ‘H-NMR- 
Spektrum bei 270MHz I&& sofort erkennen, dai3 es 
sich urn ein Epoxid handelt, das neben einer Aidehyd- 
Gruppe zwei Esterreste enthat, bei denen es sich urn 
Isovalerianslureesterreste handeln mul3. Alle Daten sind 

nur vereinbar mit der Kons~ution 2. W&rend Thy- 
molepoxide bei Compositen sehr verbreitet sind [2], 
haben wir bisher erst einen Aldehyd isoliert [2]. Weiter- 
hin handelt es sich stets um Phenolisobutyrate. Insofern 
ist 2 doch ein neuartiger Typ. Die pharmakologische 
PriIfung diese Substanz is;t,noch uicht ab~hlo~en. 

Die Untersuchung weiterer Arten mu13 zeigen, ob 
Verbindungen vom Typ 2 fiir die Gattung charak- 
teristisch sind. 

IR: Beckman IR 9 in Ccl,; ‘H-NMR Bruker WH 270, 6- 



Me [C=C],CH=CH, 

1 

Werte in ppm, CDCl,, TMS als innerer Standard Die luft- 
trockenen Wurxeln (560 g, im Februar 1977 in Natal geeammelt, 
Herbar Nr. 77/56) wurden xerkleinert und mit Ether-Petrol 
(1:2) bei RT extrahiert. Den Extrakt trennte man zunlchst grob 
durch SC (Si gel, Akt.-St. II) und anschliel3end durch DC 
(Ether-Petrol 1: 3). Man erhielt 0.2 mg 1 und 1.8 g 2. 

7-0xo-IO-isov&ryZoxy-8,9-dihydro-S,9-epoxy-thymolisovaler- 
at (2). Farblosea 01. IR : PhOCOR 1765 ; ROCOR 1740; CHO 
2710,1703;Aroxuat 1610,1565 em-‘.MS:M+ m/e362(<0.1”/,) 
(mit Cl (Isobutan also StoDgas: 363); -Me2CHCH,C0,H 
260.105 (6) (her. fur C,,H1,04 260.105); 260 -Me,CH-CH= 
==G 176 (22); C,H,CO+ 85 (100); 85 -CO 57 (96). 

[a];, = ‘“17.4 ‘_‘“,, 2 ‘_‘I15,4 “-‘;;; (c = 7.55, CHCl,) 
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s 10.0 d 7.61 dd 2.53 

(J = 12) d 4.21 

Anerkenmmg-Frau Dr. 0. Hilliard, Dept. of Botany, Univ. of 
Natal, danken wir ftlr die Hilfe bei der BesohalBmg und Bestim- 
mung des Pflanxemnaterials, der Deutschen Forschungsge- 
meinschaft ffn die Bereitstellung von Mitteln ffir das WH 270. 
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Abstract- Horseradish peroxidase displayed a ping-pong kinetic reaction mechanism with lignin model compounds 
and lignins. Oxidation of the a carbon on acetosyringone or acetovanillone failed above pH 6.5, while conversion 
of a-methylsyringyl (or guaiacyl) alcohol to acetosyringone (or vanillone) occurred optimally at pH 7.8. Small MW 
fragments were not formed from lignins at pH 6.4 and 7.8. These observations provide evidence for the growing 
concept that freely soluble peroxidase is not a lignolytic enzyme. 

INTRODUCIION 

Lignins are heteropolymeric molecules composed mainly 
of singly or doubly methoxylated phenylpropyl pheholic 
units [l]. They are degraded by microorganisms [2-4]. 
The enzymological approaches are virtually unknown [!IJ, 
though polyphenoloxidases such as peroxidase and 
lactase have long been suspected 133. The reaction between 
lactase and maple milled wood lignin involves simul- 
taneous depolymerization processes [6], and although 
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long-lived phenoxy radicals are produced during the 
oxidative reaction of monomeric and dimeric sp& 
derivatives with horseradish peroxidase [7], subsequent 
coupling reactions between mesomeric aryloxy radicals 
that are produced in these reactions, as well as in 
Iaccase-catalyzed reactions, virtually negate any lignolytic 
effect these enzymes may have [S]. 

In lignin model studies it has been shown that o- 
methylsyringyl alcohol is converted by horseradish per- 
oxidase to acetosyringone, which is oxidized further to a 
mixture of syringyl hydroquinone and 3-methoxy-5- 
acetyl-o-hydroquinone [9]. Free radical intermediates are 
involved in these reactions, as well as in reactions 
between horseradish peroxidase and hardwood lignins 


