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The Umbelliferae family is one of 
the best knoxm sources of couniarins 
(1). Lately, the antimicrobial activ- 
ity of coumarins has been attiacting 
interest because of the posqible activity 
of these compounds as phytoalexins 
(2-5). 

I n  the course of a systematic in- 
vestigation of Chilean plants, we ex- 
amined Gymnophytor i  i sa t id icarpunt ,  
which g r o m  in the vicinity of San- 
tiago, Chile. In  screening for anti- 
microbial activity, a 50yc ethanol es- 
tract of that  species shon-ed activity 
against Sarciiia lutea,  Staphylococcus 
aureus  and E .  coli (6). 

From the petroleum ether extract, 
a considerable quantity of 6-methoxy- 
i-geranyloxycoumarin (l), an unusual 
coumarin, \vas iqolated. This n-a. iso- 
lated for the first time by Larsen and 
Sandberg from the roots of T h a p s i a  
gargaiiica, another Umbelliferae spe- 
cies ( 7 )  and. then, from four other 
Rutaceous plants: Feroiiia elephanturn 
( 8 ) ,  Haplophyl lum kispaiiicunt (9), H .  
pedicellaturn ( lo ) ,  and Poncirus tri- 
fo l ia ta  (11, 12). ah-ay-  in small 
quantities. 

From the methanol extract. t n  o 
common coumarins, scopoletin (2) and 
esculetin (3) and their biogenetic pre- 
cursor, cinnamic acid. were isolated. 
The bactericidal activity of Gymfzo- 
phy fo iz  is due principally to esculetin. 
This coumarin has been b1~ou-n in a 
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previous report to be more bacterio- 
static than simple phenols (5). I n  
our assays, 6-methoxy-7-geranyl-oxy- 
coumarin n as not active against 
Staphylococcus pyogenes,  E.  coli, Pseu- 
domopzas pyogenes,  C a f i d i d a  albicans, 
Streptococcus pyogeites and Diplococcus 
p i ieumoniae .  The substance was 
tested in multistage assays which are 
convenient to demonstrate insect 
growth regulatory and insecticidal ef- 
fects on three species: a bug (Dysdercus  
c i f tgu la tus) ,  a mosquito ( C u l e x  p i p i e n s )  
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and a butterfly (Adomoplzyes orana) .  
The results show a low insecticide 
activity on A .  oraita and no insect 
growth regulatory effect. 

EXPERIAIESTAL2 
P L 4 S T  ~l.kTERI.IL.-G?7~t7IOp~l~fo12 isatid?- 

carprcm (Presl. ex DC) Mathias Constance 
was collected in December (summer) 197G 
in San JosC dei Maipo near Santiago (prov. 
Santiago, Region Metropolitans, Chile). A 

Welt ing  points ne re  obtained in a Xofler 
apparatus and are  uncorrected: uv spectra 
were recorded on a Beckman model Acta I11 
spectrophotometer; pmr  spectra were de- 
termined on a T‘arian model E l1  360 in- 
strument,  using TMS as internal s tandard ;  
mass spectra were run on an LKB-9000 S 
mass spectrometer. 
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voucher specimen is kept in the  Herbarium 
of the  1Iuseo Sacional de Il istoria Sa t i i ra l ,  
Santiago, Chile. 

EXTK\CTIOS .\ID r i : . \ ~ ~ ~ o s . \ ~ ~ o s . ~ F i n e l y  
gr<~r i~ id  aerial par t s  i5.5 kgi of G .  isotidi- 
c*irpitiii  were extracted with petroleum e ther  
and then with methanol in R Soxhlet appa- 
ratus.  The petrolemi e ther  extract 110 
l i t e rs )  \\-as concentrated to  2.5 l i ters and let 
s tand  at 0" for 48 h .  -1 ivhitish yellon- solid 
was obtained (solid 67.5 g ) .  The  nietha- 
nolic extract (10 liters) 1%-as concentrated to  
1 li ter and 4 l i ters of water were added. 

The  mixture JTas let stand a t  0' for 24 h.  
The solntion was filtered and extracted 
with chloroform. When the  chloroform 
la>-ers \\-ere washed with xwter,  dried n-ith 
anh>-drous Sn2SOs,  filtered, and concen- 
t ra ted  t o  (dryness, a brownish residue fresi- 
due B ,  30 g) resulted. 

. L S T L ~ I T C O C ~ I . ~ R I S  (1) .-Tlc showed just 
one fluorescent spot for residue A (1 g)  
which was purified b y  means of column 
Chromatography 120 g, silica gel) prepared 
in benzene. Elution with chloroform af- 
forded 750 nig of a white solid which crystal- 
lized from ethanol.  I t  gave the  follon-ing 
physical properties: mp 88-89" (lit.  18) nip 
88-89"): iiv, Xmas (log e)  (E tOH) ,  229, 295 
and 345 nm i4.17. 4.56 and 4.501:  i r .  miax 

CH.\RICTERIZ.LTIOS O F  6-JIETHOST-7-GEIl- 

IKBr) ,  1715, lGl0: 1560 em-': pmr  (CDCI,) 
6 1.61 id, 3H, J=l Hz) ,  1.65 (d,  3H,  J=l 
Hz) ,  1.76 (d,  3H, J=l  Hz) ,  2.0-2.25 im. 
4H), 3.83 is.  3 H ) .  4.8X1.32 im. 1H) .  4.71 
(dJ '2H,  J=6'.5 Hzj ,  5.47 (m, lH,' J=G'.5 Hz 
and J=l Hz) ,  6.26 (d, l H ,  J=9  Hz) ,  6.82 
(s, l H ) ,  6.85 (s, l H ) ,  7.63 (d, l H ,  J = 9 . 5 H z j ;  
ms, ni,'e 328.1667 ()I-, calculated for 

192 (1001, 191 il5),  177 (12), 164 ( G ) ,  119 ( 5 ) ,  
136 ( l G ) ,  93 110). 

These spectral da t a  were identical with 
those already reported (8). Acid h>-drolysis 
in 2s-methanolic HC1 produced scopoletin, 
nip 204-205", identical in all respects with an 
authentic sample. 

ExTR.Lc'r.--Residue B (3 g ) ,  x-hich showed 
three principal spots in tlc, was separated b>- 
column chromatography. The  column was 
prepared n-ith 300 g of silica gel with benzene 
and was eluted m-ith benzene, benzene- 
chloroform mixture, chloroform and chloro- 
form-methanol mixtures. 

SCOPOLETIS (2) .-Elution with benzene- 
chloroforni c1:lj yielded 550 mg of a white 

CzaH,aO,, 328.1671 (111, 259 (101, 193 (22) ,  

SEP.LR.LTIOS OF COJIPOCSDR O F  3IETH.iSOLIC 

solid n-hich cr>-stallized from chloroform. 
I t  had a nip 204-205'. The p h y i c a l  and 
spectral da ta  n-ere identical lvith an  311- 
thentic sample. 

CIzs.nfIc .\CID .-Flirt her elution \Tit h 
cliloroiorni gave a n-Lite solid crystallized 
from chloroform, nip 133'. Physical and 
spectral da ta  of the  acid and i t s  nieth>-l 
ester \\-ere identical with those of authentic 
samples. 

ESCL-LETII 131 .-Elution with chloroform 
yielded 60 mg of a solid m-liich m-as crystal- 
lized from chloroform, nip 265-66". Spectral 
da ta  xe re  identical lvith those of an  aiithen- 
t ic sample. 
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