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Note 

Separation of furocoumarins by high=pressure liquid chromatography’ 

The separation of furocoumarins has been accomplishecl by tlhlaycr chro- 
mat0grap11y (TLC)‘*” ancl by column cl~roriiatograpl~y~. In tliesc proceclurcs clifficulty 
has lxen espcricncecl in obtaining complete separation of the furocoumarin misturc 
and purification of each compound prcscnt in the misture is often a problem. High- 
prcssurc liquicl chromatography (HPLC) offers the aclvantages of high-spcccl sepa- 
ration and automated operation over other chrornatographic metllocls4*“. Tllc aim 
of the lxescnt note is to dcmonstratc the efficiency possible in applying HPLC to 
separation of furocoumnrin mixtures. A numlxr of natural furocoumarins are 
phototoxic and the present nietllocl will allow quantitation of tliesc toxic matcrinls. 

TIE liquicl cliromatograplls usecl were Waters Associates Analytical &loclcl 
RLC-zoz and Prep Rloclcl ALC/GPC 301 both with UV cletcction (254 nm). The 
rccordcr usccl was a Sargent-Welch Model TRC ancl the fractions were collected as 
thy canic off the liquid cllromatograpll (ALC/GPC 301) on Waters Associates 
automatic fraction collector. The columns used wcrc 3 ft, x Z,I mm I.D, and 3 ft. x 
6.3 mm I.D, clry packecl with Corasil I (single layer), particlc size 37-50 ,u (Waters 
Associates No. 27244). 

RlWZlS I 

Tllc furocournarin mixture was obtained from an cstraction carriccl out on 
spring parsley (C~~o~terzcs ~niso&i)O. Fresh plant, material** was forced air clriecl 
at >Go” for 24 11 ancl then grouncl to 40 mesh. Of the clriecl plant material, 600 g were 
cstractcd in methanol in a Soxhlct for 4s 11. The methanol cstract was dried to yield 
rIS g of solicl niatcrial, This mkterial was then dis~olvecl in a 2: 1 water-methanol 
mixture and estractecl on a continuous liquicl extractor with Sltclly’B (jt-hesanc) 
for 24 11 to renlovc cl~loropl~ylls and other fatty materials’. The water-methanol 
misture was conccntratcd and back cstractecl with ether. on a continuous liquid 
cstractor for 24 11 to rcmovc ‘the ftirocoumarins. The cthcr extract \yas found uljon 
drying to con&in 2.7 g of crude furocoumarin misturc. 

Of the different solvent systems used, the best separation was obtained using 
chloroform-cyclollcsane rnisturcs. The above crude furocoumarin misturc was first 
dissolved in chloroform and then dilutecl with cyclohexane. The solution was then 
introclucecl into tlic injection port giving peaks shown in Fig. I. Fractions’were col- 

l *rib study wt1s accornplislicd in coopcr~tion with the Colorrrdo Agrictilturirl Expcritncnt 
St:don (for wliicli this rqmtt is Scientific Journal Scrios No. 1825). 

l * Plnnt nrntcrinl obtairiccl from 31, C. WILLxABis, Utnh Stntc ilnivcrsity, Lognn, Utah 
S5j21, U.S.A, 
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Pig. I. HPLC nnnlysis of cruclc furocoumarin mixture (30 111 of a trichloromcthilnc-ylohcxanc 
solution) from CynlopbwS runborrii. I = Bcrgaptcn; 2 = xnnthotoxin: 3 = isopimpmcllin ; 4 = 
unknown coumnrin: 5 = unknown furocoumarin. Waters Prep Moclcl AI.C/GPC 301: UV dc- 
tcctor: 7oop.si.; rnrigc 08; chart speccl 0.2 in,/min; mV span Jo. 

1 ccted for each peak and dried, Each fraction was compared against authentic samples 
by retention time, UV spectrum, and TLC. Peak No. I was shown to be bergapten, 
peak No. z xanthotoxin and peak No. 3 was isopimpinellin. Peak Nos. 4 and 5 were 
unknown compounds giving UV absorbancics at Amnx (ethanol) 210, 237, 244, 260 
(shoulder), 276, 290, and 325 (broad) nm, which suggests a coumarin without the 

furan ring for peak No. 4, and A mnx (ethanol) 220,245, 262 (shoulder), and 300 (broad) 
nm, which suggests a santhotoxin derivative for peak No. 5, We arc presently isola- 
ting (by preparative HPLC) sufficient of peak No, 5 for structural investigation, 

The results of this investigation indicate that HPLC can be an important tool 
in the separation of furocoumarin mixtures, 

Our thanks are due to Dr. M. C. WILLIAMS for useful discussions and prepa- 
ration of plant material. 

Dc~avknent of Chnistvy, 
Colovndo Stale Uh~cr~ily, 
Fovt Collins, Cola. 80.52~ (U,S.A ,) 

17. R. STERMITZ 
R. D. THOMAS 
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