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Abstract-Methyl p-coumarate has been isolated from the roots and stems of Comptonia peregrina, a plant used by 
North American Indians, settlers and herbalists to treat a variety of skin conditions. Pharmacological testing has proven 
this compound to be cytotoxic. 

INTRODUCTION 

Among those screened as part of an ongoing study of 
medlcmal plants used by the Marltime native peoples 
[l, 21 was Comptoma peregrina (L.) Coult. This shrub, 
commonly known as sweet fern, grows abundantly in 
poor soil m eastern North America. A literature search 
reveals that the only constituents characterized from this 
plant are essential 011s [3] and flavonoids [4]. Indians of 
the Canadian Maritlmes employed the leaves of C. 
peregrtna in the treatment of sprains, swellings, and the 
inflammation caused by poison ivy [5]. Other North 
American Indians used this plant for a variety of der- 
matologlcal problems as did the European settlers, who 
also used the plant for ‘skin cancer’ [4,6]. Locally, a 
concoction of sweet fern roots has been reported of use 
against ‘psoriasis’ and ‘eczema’. 

effects. Among those effects reported are chlorophyll- 
degrading activity [lo], marked inhibition of bacterial 
growth [ 11, 121 and possibily, coffee rust self-inhibition 
cm 

In uttro pharmacological testing of methyl p-coumarate 
against mouse TLXS lymphoma cells demonstrated a 
significant inhibitory activity. The LDso dose of the 
compound was 15 pg/ml. In vivo testing against P388 
tumor indicated that the compound was inactive at doses 
of 400 mg/kg or less and toxic at doses of 800 mgjkg and 
greater. We believe this is the first report of cytotoxicity 
for this compound. Although nonselective, when ad- 
ministered topically, this compound may well account for 
the reported success of C. peregrina m the treatment of 
various dermatological problems. This 1s also the first 
report of methyl p-coumarate m the Myricaceae. 

RESULTS AND DISCUSSION EXPERIMENTAL 

A phytochemlcal screening of C. peregrina indicated 
several components of possible medicinal interest [l, 21. 
During the phytochemical analysis methyl p-coumarate 
was isolated in small amounts (< 0.0002 %) from the 
ammonium hydroxide-methanol extract. Identification 
of the isolated compound was based upon chemical 
analysis, meltmg point, IR, ‘H NMR and 13C NMR and 
GC/MS. 

p-Coumanc acid, isolated first m 1865 by Hlasiwetz and 
synthesized in 1918 by Konek, is a well known and widely 
distributed plant constituent [7]. Methyl p-coumarate, 
however, has been reported only rarely as a natural 
product [S, 91 and there are few studies on biological 

C. peregrtna was harvested m Nova Scotia m summer and au 
dried. Leaves were removed and the roots and stems ground m a 
Wiley mill (mesh size 5 mm) and extracted succcsswely wnh 
petrol x 2, CHCl, x 3 and 10 % NH,OH m MeOH x 3. Methyl 
p-coumarate was obtamed from the combmed, partially reduced 
m volume, MeOH extracts by alternately partltionmg between 
acid (HCl) and base (NH,OH) wnh CHC& as the orgamc 
solvent. Fmal recrystallization was from 5 % HCI, mp 136137” 
(ht 137” [14]). It was possible to morutor the Isolation by GC of 
the CHQ extract [9]. Methyl pcoumarate (Found C, 67 4; H, 
5.6. Calc. for CloH,oOa, C, 67.4, H, 5 7%). EIMS (cbrect 
Interface) 70eV, m/z 178 [M]’ (Cl,,HloOJ), 147 [M -OMe]+ 
and 119 [M - CO,Me]+ [15]. Spectra were m agreement wnh 
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those published elsewhere [16,17]. The ‘HNMR spectrum, 
recorded at 80 MHz for a CDC13 soln showed the methoxyl CHs 
at 63.77 (s, 3H), the AB pattern for the trons substituted double 
bond (J = 16 Hz) at 66.27 (d, 1H) and 6.82 (d, lH), and the 
AA’BB’ multiplet for a gara substituted aromattc ring at 66 82 
and 7.40 The phenohc proton was not observed m this soln, but 
was observed at 63.70 for a CDCI, soln recorded at 250 MHz. 
The ‘“C spectrum, recorded at 20 MHz for a CDCls soln, showed 
the methyl carbon at 6516, the olefinic carbons at 6114.8 and 
144.9, the phenyl C-l at 6 144.4, the phenyl C-4 at 6 158.1, and the 
remauung aromattc carbons at 6 129.9 (2C) and d 115.8 (2C) and 
the carbonyl carbon at 6168.1. 

Subsequent to the uutial isolation, an extraction with boding 
water was carried out on a further batch of plant material. Methyl 
pcoumarate was again found, thus eliminating the possibihty 
that the ester was an artifact of the MeOH extraction. 

The m oitro testmg was conducted agamst a culture of mouse 
TLXS cells growing m Dulbecco’s modified Eagle’s medium 
contauung 4 5 mM glucose. The cells were grown m wells m a 
total volume of 1 ml of media/drug soln. Solns were maculated 
with lymphoma cells (uutial count 6.19 x 10“) and then the cells 
were counted at day 4 with a Coulter Counter. 

The m UIUO testmg was conducted against the P388 tumor (lo6 
cells) implanted 1.p. m BDF’ mice. Methyl p-coumarate dissolved 
tn 10 y0 DMSO m peanut 011 was administered 1.p for 5 days The 
percentage mcrease m survtval time relative to controls which 
received solvent only was recorded. At doses of 400 mg/kg/day, 
or less, there was no increase m survival time m the treated group, 
however at 8OOmg/kg/day the drug proved to be toxic as 
evidenced by excessive weight loss m the treated group 
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