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Abstract—The coumarins, isoimperatorin, isomeranzin, meranzin hydrate, oxypeucedanin, oxypeucedanin
hydrate, oxypeucedanin methanolate and umbelliferone and the triterpene, friedoolean-14-en-3g-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-3p-ol (taraxerol,
skimmiol)® (0-17%) and the well-known coumarins, umbelliferone (0-008%), isoimperatorin
(1a) (0-30%), (+ )-oxypeucedanin (1b) (0-08%;) and (+ )-oxypeucedanin hydrate (lc)
(0-028%). A new coumarin, (+ )-oxypeucedanin methanolate (1d) (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 7 505 (-OCH,-C-), a one-
proton signal at T 604 (-CH(OH)-), a three-proton singlet at ¢ 6:72 (-OCH;) and a
six-proton singlet at 7 872 (-C(OCH;)Me,). (+ )-Oxypeucedanin (1b) was converted
into ( + )-oxypeucedanin methanolate (1d) by treatment with boron trifluoride in methanol,
a reaction which probably occurs with retention of configuration at the chiral centre
and indicates the (R)-configuration for the methanolate as shown. Friedoolean-14-en-3f-ol,
umbelliferone, isoimperatorin, oxypeucedanin and other coumarins have been obtained
previously from Skimmia species,*® but not the hydrate (I1c) and the methanolate (1d).
These oxypeucedanin derivatives may be artifacts, but we consider this unlikely, since
(+ )-oxypeucedanin is unaffected in the conditions used for extraction and for separation
of constituents.
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The alkaloids of S. japonica were scparated with aqueous acid, and further investigation
of this fraction resulted in the isolation of two coumarins. One compound. C,H O,
was clearly the diol, (—)-meranzin hydrate (2a). Thus. there was IR absorption at
3600 cm ! (OH) and the NMR spectrum showed signals characteristic of the dioxygenated
prenyl side chain: spin-spin decoupling led to the assignment of doublets at ¢ 2:7 and 31
(o-aromatic protons) and at t 2:37 and 3-75 (z-pyrone ring protons). The MS is analogous
to that of the related diol, mexoticin (2b),” with peaks at M-15. M-59 and M-89 indicating
successive cleavage of the side-chain and the abundant ions at me 220 (53%)) and 177
(100%,) suggesting the fragmentation (2a)— (3) — (4). Muan/m hydrate was obtained
first by hydrolysis of the corresponding epoxide, meranzin,”  and more recently was
identified with meranzin as a constituent of Prangos feruluced (Umlwl]iferuc',).g
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The second coumarin, C, sH,,O,. isolated from the aqueous acid extract of S. juponica
was the optically-inactive ketone, isomeranzin (2¢). The NMR spectrum was almost
identical in the region t 2:3-4-0 to that of meranzin hydrate and the presence of a
3-methyl-2-oxobuty! side-chain was indicated by the appearance of a two-proton singlet
at T 595, a one-proton septet at t 7-17 and signals at 7 874 and 881 [ CH(CH,),].
Isomeranzin has not been isolated prcviouslv from a natural source, but is obtained by
acid-treatment of the epoxide, meranzin,® or of meranzin hydrate. Since both reactions
require elevated temperatures, isomeranzin apparently is not an artifact formed from the
epoxide or the diol. The isolation of meranzin hydrate (2a) and isomeranzin (2¢) from the
acid-soluble alkaloid fraction and not by direct chromatography of the methano! extract
was unexpected. A possible explanation s that the two compounds occur as water soluble
glycosides of o-hydroxycinnamic acids that during extraction with aqueous acid and
subsequent neutralisation undergo hydrolysis and cyclisation.

EXPERIMENTAL

The NMR spectra were determined with a Varian HR-100 spectrometer using tetramethylsilane as internal
standard, and MS with an A.E.1. MS 902 instrument. TLC was with CHCI, on silica gel G

Isolution of the constituents. (a) Leaves of Skimmia japonica were dried at 30 35 and powdered. The
powder (380 g) was extracted with MeOH (3 1) at 20 for 7 days. and the soln was evaporated at 40- 50 .
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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 (0631 g, 017%), plates (from Et,0), m.p.
282-283" (1it. 279-281°), R, 060, NMR (CDCl,) 446 (dd, C=C-H) and 681 7 (t, -CH(OH)-) (Found:
M™ 426:385. Calc. for C;0Hs,O: 426:386). Elution with ether gave isoimperatorin (1126 g, 0-30%), plates
(from diisopropyl ether), m.p. 108-109° (1it1° 108"), R, 096, [«]p 0° (CHCL) (Found: C, 714; H, 52;
M* 270-089. Calc. for C, H,,0,:C, 71-1; H, 529,: 270-089). Elunon with Et,O-CHCl, (1 : 1) gave oxypeucedanin
(03 g, 008%), needles (from Et,0), m.p. 102-103° (lit.'° 104°), R, 088, [«]p, +134° (CHCI;) [lit.'® +13°
(CHCly) fit. 11 +20-1 (CHC1,)} (Found: C, 67:0; H, 52; M ™, 286-0833. Calc. for C,(H,O5: C, 67-1; H, 49%;
M™, 286:084). Elution with CHCI, furnished oxypeucedanin methanolate (1d) (0-04 g, 0-011%,), separating from
acetone-petrol. (b.p. 40-60°) in needles, m.p. 123-125°, R, 040, [a]p + 12° (CHCI,), v, (CHCL;) 3700 and
1730 cm™'. NMR (CDCl,) 177 (1-H, d, J 10 Hz), 2-40 (1-H, d), 2-86 (1H, s), 298 (1H, q), 3-73 (1H, d, J 10 Hz),
505 (2H, m), 6-:04 (1H, m), 6:72 (3H, s), 716 (broad, removed with D,0) and 872 ¢ (6H, s) (Found: M~*,
318110. C,H, 4O, requires: M*, 318-110). Elution with EtOAc-MeOH (9: 1) gave umbelliferone (0-03 g,
0-008",), needles (from CHCl,), 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,0), m.p. 125-128” (1it.'? 130-131"), R, 009, [a]p +16° (Me,CO) [lit."!! +18° (Me,CO), vy 3450,
1725 em™ ' (Found: C. 63-2; H, 56; M*, 304-095. Calc. for C;oH;604: C, 63-2: H, 53%; 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. 40-60")-Et,O {1:1) furnished isomeranzin (2c)
(0-017%), prisms (from pentane), m.p. 60-62" (lit.° m.p. 66°), [xJp 0" (CHCI3), Amay (MeOH) 259 (& 2860), 280
(2 2750) and 326 mu (¢ 8810), NMR (CDCly) 2:30 (1H, 4. J 10 Hz). 257 (1H. d). 312 (1H, d), 376 (1H,
d, J 10 Hz). 595 (2H. s). 61 (3H, s). 717 (1H, septet), 8:74 (3H, s) and 881 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%;), prisms (from diisopropyl ether), m.p. 131-132 (lit.7 m.p. 128°), [a}p —57°
(EtOH), —29° (CHClL,) {lit.® —53 (EtOH)], NMR (CDCl,) 237 (1H, d), 27 (1H, d), 31 (1H, d), 375
(1H, d), 61 (3H, s), 63 (IH, m), 69 (2H, m), 7-33 (2H, broad s, disappears on addilion of D,0O) and 865
(6H, s). mje 278 (M*), 263 (6%,), 220 (53). 219 (25), 190 (27), 189 (26) and 177 (100) (Found: C, 64-3; H, 6:4.
Calc. for CsH,4O5: C, 64:8; H, 6:5%).

Interconversions. (a) Hydrolysis of oxypeucedanin, [«]p + 13-4, by refluxing with 1% aq. oxalic acid furnished
oxypeucedanin hydrate, [a]p +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.)
(82 mg), m.p. and m.um.p. 123125 [}, + 165 (CHCl;). Oxypeucedanin was unaffected by prolonged
contact with MeOH or with MeOH and alumina. (c) Meranzin hydrate (0-14 g) was refluxed with 209, aq.
H,SO, (20 ml) for 12 hr. Chromatography of the product on alumina and elution with Et,O-petrol. (3:7)
gave isomeranzin (0-08 g) (from H,0), m.p. 68-71" (Found: C, 69-4; H, 6-5. Calc. for C,sH,O,: C, 69-2;
H, 62%).
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