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“Hairy root” cultures obtained upon
transformation with Agrobacterium rhizo-
genes have been shown to express the pat-
tern of secondary metabolites character-
istic of the species from which they are
derived (1). Because of the wide variety
of biologically active compounds made
in roots, this is an appropriate experi-
mental system for studies on secondary
metabolism and a potential source of
new medicinal and agricultural chemi-
cals (2,3). Fast growing root cultures
from species of Asteraceae (Compositae)
have been recently developed (4,5).

The chemical structures of the major
components of the transformed root cul-
tures of Tagetes patula L. (Asteraceae), 5-
(4-acetoxy-1-butynyl)-2,2'-bithiophene
{31, S5-(buten-1-nyl)-2,2’-bithiophene
{2}, and isoeuparin (5-acetyl-4-hydroxy-
2-isopropenylbenzofuran {1} have been
determined by spectroscopic methods
(*H nmr, >C nmr, and ms). Inasmuch
as high resolution nmr and ms data of 3
have not been previously reported, they

n 10 7, d

are summarized in the Experimental sec-
tion.

EXPERIMENTAL

Several “hairy root” clones of T. patula were es-
tablished at the Department of Plant Pathology at
LSU in the spring of 1986 (5). A six-month-old
clone of T. patula, at late exponential phase in a
batch liquid culture, was used for extraction. A
crude CH,Cl, extract (30 mg) from 42 g of trans-
formed “hairy roots” (5% dry matter) of T'. patula
was chromatographed by preparative tic on Si gel
with petroleum ether-CHCl; (2:1) providing
seven highly uv-366 fluorescent bands. Analysis
of these fractions afforded 3 (10 mg), 2 (4 mg),
and 1 (3 mg) from bands 3, 2, and 1 (least polar),
respectively.

5-(4-Acetoxy-1-butynyl)-2,2"-bithiophene
{31, C,45,0,H,,, gum; eims (70 eV) m/z (rel.
int.) {M1* 276 (9), (M —MeCO}™ 233 (0.2),
[M ~MeCOOH]}™ 216 (100), {M —CH, — OAc}*
203 (14), 184 (4), 171 (15), 158 (56), 127 (9),
115 (8), 95 (10), 69 (13), [Ac]™ 43 (52); 'H nmr
(400 MHz, CDCl;) 8 4.22 (dd, 2H-1), 2.8 (dd,
2H-2), 7.04 (d, H-6), 7.00 (d, H-7), 7.16 (dd,
H-10), 7.01(dd, H-11), 7.22(dd, H-12), ], , =
6.9,J67=3.8, J10,2= 1.1, Jionn=3.7.J11,12=
5.1Hz; ®Came (100.13 MHz), CDCl,) 8 62.09
(¢, C-1), 20.75 (¢, C-2), 75.15 (s, C-3), 90.57 Gs,
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C-4), 122.04 (s, C-5), 132.38 (d, C-6), 123.26
d, C-7), 136.75 (s, C-8), 138.09 (s, C-9),
124.10 (d, C-10), 127.87 d, C-11), 124.83 (d,
C-12), 170.84 (s, C-13), 20.89 (q, C-14). The
spectroscopic data of 1, 2, and 3 are in agreement
with previously reported data (6-8).

The nmr spectral data were obtained by the use
of multipulse and two-dimensional nmr tech-
niques (9). Spectra and full details on the identifi-
cation of these compounds are available on re-
quest from the authors.
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