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EXPERIMENTELLES 

Dcr Pill wurdc in cincm Niihrmedium angezogen. das im 
I. iop I~-c;lllcosc. ig KH?PO,. 1.2g NH,NO,. l.Og 
MgSOL. 7H,O und 2.0 ml Spurenstofflosung enthielt. Fiir die 
Spurenstofflosung wurden 2.2 g ZnSO,. 7H,O, l.Og 
FeSO,. 7H,O, 392 mg CuSO,. 5Hz0. 88 mg 
Na,B,O,. lOH?O, 72 mg MnCl, .2H,O und 37mg 
(NH,),Mo-OZ,. 4Hz0 in I 1. H,O gel&t. Die Dauer der Kul- 
tivicrung war 2-5 Tage. Nach Abfiltrieren des Mycels wurde 
bei pH 1.3-1.4 mit Essigester ausgeschiittelt. Aus 45 1. erhielt 
man nach Abdestillieren des Essigesters i. Vak. 9.9 e. 
Riickstand, der an Kieselgel (Merck, 5.0550.2 mm) chromatg 
graphiert wurde. Eluiert wurde mit CHC13; Kristallisation aus 
EtOH/Et,O ergab 286mg 1 vom Schmp. 163165”, [u]i 
- 19.3’ (c = 076 in CHCI,) und Rf = @32 [CHCl,/EtOAc/ 
HOAc (90: 10:5), Nachweis mit emer gedtt. Losung von. 
Ce(SO,), in 50 proz. H,S04] [Lit. [2]: Schmp. 162-164”, 
[a]n -27” in CHCl,]. IR (KBr): 1738 (OAc), 1643 (C=C) 
und 1248 cm-’ (OAc); ‘H-NMR-Spektrum (100 MHz, CDCI,, 

TMS): 6 = 0.84 (s, 14-H,), 1.74 (s, breit 16-H,), 2.05 (s, OAc), 
2.14 (s, OAc), 2.77 (d, J 4Hz, 13-H), 3.05 (d, J 4Hz, 13-H) 
3.27 (d, J 3 Hz, OH, gegen D austauschbar), 3.69 (d, J 5 Hz, 
2-H), 3.98 (d, J 13 Hz, 15-H), 4.18 (d, breit, 5 Hz, 11-H), 4.26 
(d, 13 Hz, 15-H und m, 3-H), 5.16 (d, J 3 Hz, 4-H) und 5.52 
ppm (d. breit, J 5 Hz, IO-H); Entkopplung: 13-H + 13-H, 
11-H -+ 10-H und 16-H,, 3-H - OH, 2-H und 4-H, 4-H 
-+ 3-H, 10-H -+ 16-H und 11-H; die Zuordnung stimmt mit 
der in Lit. [Z] i&rein; ‘H-NMR-Spektrum mit Verschie- 
bungsreagens [Eu(fod),] : Die gefundenen Werte befinden sich 
in Ubereinstimmung mit der sterischen Anordnung der Was- 
serstoffatome in 1. i3C-NMR-Spektrum (CDCI,, TMS): prak- 
tisch identisch mit dem in Lit. [4] publizierten Spektrum; 
Massenspektren: Felddesorption m/e = 366 (M+); Elek- 
tronensto/Gonisation kein M+, m/e = 348 (M-H,O), 306 (M- 
AcOH, gef. 306.1468, ber. fiir C H 0 306.1467). 17 22 5 

Anerkennungen-Frau Dr. I. Focke, Bernburg-Strenzfeld, 
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fur die Anzucht und Frau E.-M. Schneider, Halle, fur Hilfe 
bei der Isolierung. 

LITERATUR 

I. Ueno, Y., Sate, N., Ishii, K., Sakai, K., Tsunoda, H. und 
Enomoto, M. (1973) Appl. Microbial. 25, 699. 

2. Sigg, H. P., Mauli, R., Flury, E. und Hauser, D. (1965) 
Helv. Chim. Acta 48, 962. 

3. Dawkins, A. W. (1966) J. Chem. Sot. (C) 116. 
4. Hanson, J. R., Marten, T. und Siverns, M. (1974) J. Chem. 

Sot. Perkin Trans. 1, 1033. 

Phytochrmistry. 

ARAUCARZA ANGUSTZFOLZA 

JAYR DE PAIVA CAMPELLO and SEBASTLXO FERREIRA FONSECA 

Instituto de Quimica, Universidade Estadual de Campinas, C.P. 1170, Campinas, Sao Paulo, Brasil 

(Received 26 March 1975) 

Key Word Index-Aruucaria angustifolin; Araucariaceae; sitosterol; pinoresinol dimethylether; sugiol; agathic, 
agatholic and imbricatolic acids; diterpenes. 

Plant. Araucaria angustijblia 0. Ktze. (Arau- 
curia brasiliana A. Rich, pinheiro do Parana) [l]. 
Source. Widespread throughout southern Brazil, 
specially in the state of Parana. Uses. Furniture, 
crates and paper pulp. Previous work. On roots 
[2] and wood [3]. 

Present work. Bark. The C6H, extract of dried 
and milled bark was separated into neutral (80.51 
g) and acidic (7523 g) fractions, which were chro- 
matographed on alumina and Si gel columns, re- 

spectively. Neutral. Besides (a) sitosterol (1.07 g), 
the neutral fraction furnished (b) pinoresinol 
dimethylether [2] (0.37 g), mp 107-109”; [a];’ + 
46” (c 1, CHCl,). These substances were identified 
by direct comparison with authentic samples (IR, 
PMR, mp and mmp). Acidic. Four diterpenes 
were obtained. (c) Sugiol [4] (30 mg), mp 291- 
293”; [a];’ +32” (c 1, C,H,N), identical in all 
respects with an authentic sample. (d) Agathic 
acid,[5] (2.75 g), mp 201-203”; [alA +64” (c 1, 



2300 Phytochemical Reports 

EtOH). The IR spectrum showed strong absorp- 
tion at 3400-2300, 3070, 1685, 1675, 1635, 1415, 
1255 e 895 cm- ’ suggesting the presence of car- 
boxyl. conjugated double bond and terminal 
methylene groups; confirmed by the PMR spec- 
trum which showed also signals of three methyl 
groups. Mono- and dimethyl esters were pre- 
pared. Dimethyl agathate [S-7], [x]$’ +54’ (c 
1, CHCl,); MS M’ m/e 348.2293 (C,,H,,O,), 
was reduced to agathadiol [S--7], mp 104106”. 
[r];” + 32” (c 1, CHCl,). (e) Agatholic acid [7] 
(350 mg), mp 183-184”; [r];’ f46” (c 1, EtOH). 
The IR spectrum had strong absorption at 35OG 
2400, 3280, 3075, 1680, 1655, 1250, 1240, 1165, 
1040 and 905 cm- I, indicating the presence of 
cdrboxyl, hydroxyl. conjugated double bond and 
terminal methylene groups. The PMR spectrum 
was similar to that of agathic acid, excepting the 
AB quartet due to -C&OH. Methyl agatholate 
[7], mp 71-73”; [x]i5 f43” (c 1, CHCI,); MS 
Mt m/e 334.2502 (C,,H,,O,), was prepared and 
reduced to agathadiol. (f) lmhricatolic acid [8,9] 
(0.79 g), oily (mp 52-60”, after drying in z:acuo); 
[xl;” + 48’ (c 1, CHCl,); MS M+ un/‘t~ 322. The 
absorption bands in the IR spectrum at 3400, 
3200-2400, 3080, 1700, 1650, 1265 and 890 cm- ’ 
suggested the presence of carboxyl, hydroxyl and 
terminal methylene groups; confirmed by the 
PMR spectrum 6 (CDCl,) 0.55 (s, Me at C- 10); 
0.90 (hr, Me at C- 13); 1.25 (s, Me at C-4); 3.60 
(t. J _ 6Hz, -CH,CH20H); 4.50 and 4.75 (both 

hr s, =CHJ and 7.75 (br s, COOH and OH). 
The acetate (acetyl-imbricatolic acid), [cr]k5 + 45” 
(c 1, CHCl,), showed in MS, M’ rlz/e 364.2602 
(CZZH3604). The methyl ester of (t), [r];” +47” 
(c 1, CHCl,). MS M’ m/e 336. was reduced to 
imbricatadiol [8,9], mp 1 I 1-I 13”; [@I;” +25” (c 
1. CHCl,). Authentic samples were not available 
but the spectral data were in accordance with 
those reported for the three diterpenic acids [S- 
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Studies of the terpene constituents of Schinus and simiarenol [4]. This note describes the isola- 
terebenthifolius Radii, commonly known as tion of additional triterpenes and their characteri- 
Aroeira, have led to the isolation of schinol [l--4], 
masticadienonic acid [3], sitosterol, triacontane, 

zation by chemical and spectral methods. The 
benzene extract of dried and finely- ground bark, 


