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INTRODCCTION 

Bothriochloa species [1,2] (tribe Andropogoneae, Gram- 
ineae) are native to many parts of the world but not to 

the American subcontinent. They form part of a group of 
forage grasses referred to in N. America as ‘Old World 
Bluestems’, some of which are particularly attractive to 
cattle as fodder. Many are rich in essential oils, which 
impart to the grasses a pleasant smell and taste, believed to 
by responsible in part for animal-grazing selectivity. There 
is also evidence that the grasses are resistant to the ravages 
of some insect pesls, such as the fall army worm 
(Spodoptera fiugiperda), towards which some of the oils 
have antifeedant properties (Zalkow, L. H., personal 
communication). Finally, they are of special interest 
because of their forage production potential during the 
summer and the winter hardiness of many of them [3,4]. 

A large collection of these and related grasses has been 
assembled and grown at the Oklahoma Agricultural 
Experiment Station [3-51. The only contributions to their 
chemistry are those of Zalkow and co-workers, who have 
isolated a number of secondary plant metabolites from 
several strains of Bothriochloa intermedia, one of the 
species [6 -101. Compounds identified as components of 
the oils include intermedeol (I), neointermedeol (2). 
acorenone-B (3). kessane (4), /I-eudesmol (S), elemol (6) 
and 7-hydroxycalamene (7). The gas chromatography of 
some Bothriochloa oils has been investigated in connection 
with a biosystematic study [I 1 1. 

RFSULTS AND DISCUSSION 

The results reported here are of a study of the steam- 
volatile essential oils of 20 accessions representing five 
Bothriochloa spp. (Table 1). Seventeen of the accessions 
proved to contain large amounts of steam volatile oil, two 
contained trace amounts only, and one was devoid of oil. 
Some of the major components of the oils have been 
identified, intermedeol (I), neointermedeol (2) and 
acorenone-B (3) being especially prominent. 

EXPERIMENTAL 

Planr mareriol. Seed of the Old World Bluestem accessions. 
originating m various parts of the world, were germinated in a 

greenhouse at the Department of Agronomy, Oklahoma State 

University, then transplanted to the field in spring 1977 at the 

Agronomy Field Research Station at Stillwater, OK, and at the 

Southern Great Plains Field Research Station, Woodward, OK. 

Foragesamplesofthematuregrasseswere harvestedat theboot to 

heading stage ofgrowth in June or July ofthe same year. then used 

lmmediarely after a short period of air drying. 
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Sream distillation. A weighed amount ofeach grass was packed 

into a specially designed stainless-steel steam distillation 

apparatus.Arapidcurrentofsteamwasadmittedat the baseofthe 

unif and the vapors emerging at the top were conducted into an 

efficient downward condenser, and the distillate collected. Steam 

distillation wascontinued until no further oily droplets were noted 

in the distillate. The latter was cooled, saturated with NaCl. and 

extracted x 3 with Et,O. The combined extracts were dried and 

the ethereal extract was flash evapd via a 12 in. Vigreux 

fractionating column, last traces ofsolvent being removed by brief 

application ofan aspirator pump (ca 30.-35 mm Hg). The residual 

essential oil was weighed and examined as described below. 

IR mea.wremen~s. IR spectra of the oils were measured as thin 

films between rock salt plates. 

GLC.MeasurementsweremadeonEt,Osolnsoftheoils,usinga 

chromatograph with a flame ionization detector. SE-30 and 1 Ou/ 
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Table I. Compositton or essential oils of Borhriochloo spp. 

Species 

Indent&cation Wt of dry wt 0r 
No. grass (g) oil (g) Compositton 0r 011 

6. g/obru 

B. glabru 

B. Rlubru 

B. insculpru 

B. hussele 
B. infermedia 

B. inrennedur 

B. intermdtu 

B. intermedia 

B. inrennediu 

B. inrermediu 

B. inrennediu 

B. rnrermediu 

B. glubru 239164 950 0.60 

240833 260 

301380 900 

364395 2350 

301396 290 

309951 370 

300754 282 

30077 I 2320 

300857 773 

300858 1220 

990 

300741 661 

301551 488 

300848 446 

0.75 

0.20 

4.00 

0.20 

none 

2.24 

4.05 

1.80 

3.00 

2.30 

0.90 

trace 

I.31 

B. inrrrntrdttr 30081 I 388 0.40 

B. inrermrdiu 301556 360 

B. inrermrdia 300877 350 

B. intermediu 300853 270 

B. inrrrmediu 300745 170 

B. edwardrana 337509 588 

2.12 

I.17 

I.40 

I.00 

trace 

4 major, one a volatile 

hydrocarbon, 9 minor 

components 

neointermedeol (804:,), and 

4 minor components 

I major, 4 minor components. 

major is a volatile hydrocarbon 

acorenone-B (90”;). and 7 

minor components 

a.corenone-B (90:1,,). and 2 

minor components 

intermedeol (9O’:b). and I 
minor component 

acorenone-B (907/,), and 10 

minor components 

acorenone-B (>90”/;), and 5 

very minor components 

acorenone-B ( >90’>,). and I2 

very minor components 

acorenone-B (>9Oj:b). and I I 
. very minor components 

6 mmor. 14 very minor components, 

unidenttfied 

not examined 

intermedeol (70. 75%). and 

6 minor components, one a 

hydrocarbon 

neointermedeol (60:‘“). 

acorenone-B ( IO- I5 “,,,), and 6 

minor components 

mtermedeol (75%). and 2 

minor components 

acorenone-B ( >909’,J. and 4 

very minor components 

intermedeol (8OYj;). and 2 

minor components 

mtermedeol (SSPO), and I 
minor component 

not examined 
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The Brazilian genus Agrionrhus has not been investigated 
chemically. Therefore, we have studied the constituents of 
A. pungens Mattf. The roots only afforded the widespread 
pentaynene 1 [l 1, coumarin (2), and dammaradienyl 
acetate (4) [2] but the aerial parts yielded in addition to 2 
and germacrene D (3) [3] a complex mixture of 
sesquiterpene lactones, which could be only partly 
separated. The main compound most probably had the 
structure 5. The ‘H NMR data (Table 1) were very similar 
to those reported for graminiliatrin [4], which, however, 
has another ester function at C-8 and the additional 
hydroxyl group at C-9 is missing. The 9a-position of this 
hydroxyl in 5 was indicated by the observed coupling J,,, 
andthedownfieldshiftofla-H.Modelsshowthatthelatter 
should be deshielded by the 9a-hydroxy group. The 
assignments were established by double resonance 
experiments. 
A second lactone, not separated completely from an 

unidentified lactone, most probably was the correspond- 
ing precursor of 5, where the epoxy oxygen at C-3, C-4 is 
missing. The ‘H NMR data (Table 1) would be in 
agreement with the structure 6, which we have named 
agriantholide. The structures of three further lactones 

*Part 276 in the series “Naturally Occurring Terpene 

Derivatives”. For Part 275 see Bohlmann. F.. Zdero, C., King R. 

M. and Robmson. H. (1980) Ph.vrochemistr~ 19 (in press). 

Table 1. ‘H NMR spectraldataofcompounds5and6(27(1 MHz 

in CDCI, with TMS as internal standard) 

5 6 

1-H 

2-H 

3-H 

5-H 

6-H 

7-H 

8-H 

9-H 

13-H 

13,-H 

14-H 

14-H 

15-H 

OCOR 

2.27 dd 2.1 m 

3.91 d 4.75 m 

3.42 s 5.68 s(br) 

2.44 dd 2.35 dd 

5.08 dd 5.18dd 

3.09 dddd 3.22 dddd 

5.62 dd 5.46dd 

4.38 d 3.99 d 

6.32d 6.33 d 

5.52 d 5.48 d 

3.04d 3.08 d 

2.75 d 2.85 d 

1.71 s 2OOs(hr) 

6.89&r) 6.89y(hr) 

).80d(br) 1.81 d(br) 

1.79s(br) I .80 s(br) 

J(Hr): 12 = 5: 1.5 = 7.5; 5.6 = 10; 6.7 = 9; 7.8 = 2; 7.13 

= 3.3; 7.13’ = 3: 8.9 = 4.5. 


