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Abstract-The coumarins, isoimperatorin, isomeranzin, meranzin hydrate, oxypeucedanin, oxypeucedanin 
hydrate, oxypeucedanin methanolate and umbelliferone and the triterpene, friedoolean-14-en-3fl-ol (taraxerol) 
were isolated from leaves of Skimmia japonica. 

IN PREPARATION for a study of the biosynthesis of furoquinolines,’ furocoumarins and 
related prenyl derivatives, we investigated systematically the leaf constituents of the garden 
shrub Skimmia japonica, growing locally. Tertiary and quaternary alkaloids of S. japonica 
were reported earlier,’ and we now describe the isolation and identification of some other 
components. 

Extraction of the dry leaves with methanol and chromatography of the solvent-free 
extract on alumina furnished the pentacyclic triterpene, friedoolean-14-en-3fi-ol (taraxerol, 
skimmiol)3 (0.17%) and the well-known coumarins, umbelliferone (0.008%), isoimperatorin 
(la) (0.30x), ( + )-oxypeucedanin (lb) (0.08%) and ( + )-oxypeucedanin hydrate (lc) 
(0.028%). A new coumarin, (+)-oxypeucedanin methanolate (Id) (0.04%) was also 
obtained. Its structure was indicated by the NMR spectrum, which in addition to 
furocoumarin resonances showed a two-proton multiplet at z 5.05 (-OCB,-C-), a one- 
proton signal at T 6.04 (-CH(OH)-), a three-proton singlet at T 6.72 (-0(X,) and a 
six-proton singlet at T 8.72 (-C(OCH,)Me,). (+)-Oxypeucedanin (lb) was converted 
into ( + )-oxypeucedanin methanolate (Id) by treatment with boron trifluoride in methanol, 
a reaction which probably occurs with retention of configuration at the chiral centre 
and indicates the @)-configuration for the methanolate as shown. Friedoolean-14-en-3P-ol, 
umbelliferone, isoimperatorin, oxypeucedanin and other coumarins have been obtained 
previously from Skimmia species, 4.9 but not the hydrate (lc) and the methanolate (Id). 
These oxypeucedanin derivatives may be artifacts, but we consider this unlikely, since 

+ ox eucedanin is unaffected in the conditions used for extraction and for separation 
df cLstZents. 
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The alkaloids of S. juponi~rr were separated with aqueous acid, and further inbestigaiion 
of this fraction resulted in the isolation of two coumarins. Ono compound. c‘, ;H ,,O,. 
was clearly the diol, (Pm-)-meranzin hydrate (2a). Thus. there \tas 1K absorption at 
3600 cm ’ (OH) and the NMR spectrum showed signals charactcristrc of the diox~~gcnated 
prenyl side chain: spin-~spin decoupling led to the assignment of doublets at T 2.7 and 3.1 

(o-aromatic protons) and at T _ _ ?.17 and 3.75 (r-pkrone ring protons). The MS is analogous 2 
to that of the related diol, mexoticin (2b).5 with peaks at M-IS. M-59 and M-X9 indicating 
successive cleavage of the side-chain and the abundant ions at III CT 910 [5.3”C,) and 177 
(loo’:,,) suggesting the fragmentation (2a) ---f (3) ---t (4). Meranrin hydra(c uac obtained 
first by hydrolysis of the corresponding epoxide. meranzin.“~- and rl11~1’c lTccn~1~ WilS 

identified with meranzin as a constituent of PI.LIII~IO.A ~&Y~/~KYL~ (C’mbellifcrae).‘: 

( 1 a) R = -CH,XH==CMe, R2 
(2 a) A’= --CH2.CH.CMeZ(OH); I?‘= H 
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!2c) R’=--cHp.C0.CHMe2; RZ=H 

The second coumarin, C, ,1-I, (,OS. isolated from the aqueous acid extract of S. j~l~f~ic~r 
was the optically-inactive ketone. isomeranzin (2~). The NMR spectrum u’as almost 
identical in the region 7 2.3 4.0 to that of meranrin hydrate and the presence of a 
3-methyl-2-oxobutyl side-chain was indicated by the appcarancc of a tbvo-proton singlet 
at T 5.95. a one-proton septet at 5 7.17 and signals at T X.7-l anti 8.81 [ C‘H(C‘g,)J. 

Isomeranzin has not been isolated previously from a natural source. but ix obtained by 
acid-treatment of the epoxide. meranzin.” or of meran/in hydrate. Since both reactions 
require elevated temperatures. isomeranzin apparcntll is not an artifact formed from the 
cpoxide or the diol. The isolation of meranzin hydrate (2a) and isomcran/in (2~) from the 
acid-soluble alkaloid fraction and not by direct chromatography of the methanol extract 
was unexpected. A possible explanation is that the t\vo compounds occur as water ~luble 
glycosides of o-hydroxycinnamic acids that during extraction with aqueous acid and 
subsequent neutralisation undergo hydrolysis and cyclisation. 



The residue was chromatographed on alumina (2500 g), and each constituent was purified by preparative 
TLC. Elution with petrol. (b.p. 40-60’) furnished skimmiol (0.631 g, 0.17’:/), plates (from Et,O), m.p. 
282-283’ (lit.” 279--281’) R, 0.60, NMR (CDCl,) 4.46 (dd, C=C-H) and 6.81 z (t, XX(OH)-) (Found: 
M+ 426.385. Calc. for C,,H,,O: 426.386). Elution with ether gavc-isoimperatorin (1,126 g, 0,30x), plates 
(from diisopropyl ether), m.p. 108%109’ (lit.” 108’) R, 0.96, [I]~ 0 (CHCI,) (Found: C, 71.4; H, 5.2; 
M+ 270.089. Calc. for C,,H,,O,: C, 71.1; H, 5.2” /,,: 270,089). Elution with Et20-CHCI, (1 : 1) gave oxypeucedanin 
(0.3 g. O.OSy;), needles (from EtZO), m.p. 102-103’ (lit. lo 104‘), R, 0.88. [z]~ +13.4” (CHCl,) [lit.” +13’ 
(CHCI,) lit.” +20,1 (CHCI,)] (Found: C, 67.0; H, 5.2; M+, 286.0833. Calc. for C,,H,,O,: C, 67.1; H, 4.9%; 
M +, 286,084). Elution with CHCl, furnished oxypeucedanin methanolatr (ld) (0.04 g. 0.01 lT/,), separating from 
acetone-petrol. (b.p. 40-60’ ) m needles, m.p. 123-125 , R, 040, [xlD + 12’ (CHCI,), vmax (CHCl,) 3700 and 
1730 cm- ‘. NMR (CDCl,) I.77 (I-H, d, d 10 Hz), 2.40 (I-H, d), 2.86 (lH, s), 2.98 (lH, q), 3.73 (lH, d, J 10 Hz), 
5.05 (2H, WI), 6.04 (IH, nl), 6.72 (3H, s), 7.16 (broad, removed with D,O) and 8.72 7 (6H, s) (Found: M’, 
318.110. C’,?H,sOh requires: M’ , 318.110). Elution with EtOAc-MeOH (9: 1) gave umbelliferone (0.03 g, 
O~OOX”,,), needles (from CHCI,,), m.p. 229-231 R, 0.18, identical (m.m.p. and IR spectrum) with an authentic 
sample. Further elution with EtOAc-MeOH (9 : 1) furnished oxypeucedanin hydrate (0.10 g, 0.028%), needles 
(from Et,O), m.p. 125- 128’ (lit.” 130-131 ), R, 0.09, [x]~ + 16” (Me,CO) [lit.” + 18’ (Me,CO)], v,,, 3450, 
1725 cm-’ (Found: C. 63.2; H, 5.6; M+. 304.095. Calc. for C,,H,,O,: C, 63.2: H, 5.3%; M+, 304.095). 
(b) The constituents of S. japonica leaves obtained by acid treatment were chromatographed on alumina and 
2 new components were isolated. Elution with petrol. (b.p. 4C-60 )~~EtZO (1 : 1) furnished isomeranzin (2~) 
(0.017’/,,), prisms (from pentane), m.p. 60-62 (lit.6 m.p. 66.), [x]” 0 (CHCI,), i,,, (MeOH) 259 (E 2860). 280 
(E 2750) and 326 rnp (c 8810). NMR (CDCI,) 2.30 (lH, d, J 10 Hz). 2.57 (lH, d). 3.12 (lH, d), 3.76 (lH, 
d, J 10 H7). 5.95 (2H. s). 6.1 (3H, s). 7.17 (lH, septet), 8.74 (3H, s) and 8.81 T (3H, s). It was identical 
(m.m.p. and IR) with a sample prepared from the hydrate (see below). Elution with chloroform gave 
meranzin hydrate (2a) (0.06”,,), p risms (from diisopropyl ether), m.p. 131.-132 (lit.’ m.p. 128,) [x]D -57’ 
(EtOH), -29’ (CHCI,) [lit.’ -53 (EtOH)], NMR (CDCl,) 2.37 (lH, d). 2.7 (lH, d), 3.1 (lH, d), 3.75 
(lH, d), 6.1 (3H, s), 6.3 (IH, m), 6.9 (2H, WI), 7.33 (ZH, broad s, disappears on addition of DzO) and 8.65 t 
(6H, Y). MI<’ 27X (M+), 263 (6”,,), 220 (53). 219 (25). 190 (27) 189 (26) and 177 (100) (Found: C, 64.3; H, 6.4. 
Calc. for C,sH,,O,: C, 64.8; H, 6.5’7,). 

Inrerconcrrsions, (a) Hydrolysis of oxypeucedanin, [*ID + 13.4’. by refluxing with 1% aq. oxalic acid furnished 
oxypeucedanin hydrate, [XI* +20 (b) A soln of oxypeucedanin (99 mg) in MeOH (10 ml) containing BF, 
etherate (2 drops) was kept for 24 hr and added to aq. HCl. CHCI, extraction and purification of the 
products by preparative TLC on silica gel gave oxypeucedanin methanolate (needles from acetone-petrol.) 
(X2 mg). m.p. and m.m.p. I?? 125 . [Y],) + 16.5 (CHCI,). Oxypcucedanin was unaffected by prolonged 
contact with MeOH or with McOH and alumina. (c) Meranzin hydrate (0.14 g) was refluxed with 200, aq. 
H$O, (20 ml) for 12 hr. Chromatography of the product on alumina and elution with Et+petrol. (3 : 7) 
gave isomeranzin (OG8 g) (f rom HzO), m.p. 68-71 (Found: C, 69.4; H. 6.5. Calc. for C,,H,,O,: C, 69.2; 
H, 6.27;). 
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