Short Reports

Sdulenchromatographie {Sigel Akt. St. II) und weiter durch
PLC (Sigel GF 254). Als Laufmittel dienten Et,O-PA-Gemis-
che. Die isolierten Substanzen sind in der Reihenfolge ihrer
Polaritit angegeben. Bereits bekannte Substanzen identifi-
zierte man durch Vergleich der UV-, IR- und NMR-Spektren.

Felicia wrightii Hilliard et Burtz. 120 g Wurzein ergaben
20 mg (1) und Img (2) (Etz&PA 1:3). 400 g oberirdische Teile
lieferten 3 mg (3} (Et;O-PA 1:10) und 3 mg (1).

Felicia uliginosa {(Wood et Evans) Gray. 200g Wurzeln
ergaben 10mg (4) und 200g oberirdische Teile 3mg (5)
Et,O-PA 1:10}.

3-Propyl-isocumarin (2). Farbloses Ol, IR. CO 1745; C=C
1660cm™'. UV: A, =320, 277, 266nm (¢ = 3700, 9000,
10600). MS: M* m/e 188.085 (100%) (ber. fir C,,H,,0,
188.084).

Eugenol-isovalerat (3). Farbloses Ol IR. COOR 1740;
CH=CH, 920cm™'. MS. M* mje 248.142 (17%) (ber. f‘ux
CysH350; 248.141); ~O=C=CH CH (Me}, 164 (100).
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Tetradeca-5.7.9.11-tetraenssiuremethylester (5). Farbloses
Ol IR. CO,R 1735; (CH=CH), (trans) 990cm™!. UV:
A= 318, 303, 289 nm (¢ = 48000, 52700, 34200). MS: M*
mje 234.162 (100%) (ber. fiir C,sH,,0, 234.162); -CH,CH -
COMe 147 41).

Anerkennung—Herrn Prof. Dr. J. Grau danken wir fiir das
Pflanzenmaterial, der Deutschen Forschungsgemeinschaft fiir
die Unterstiitzung dieser Arbeit,
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In continuing our research {1-2] on the genus Herac-
leum, we encountered Heracleum thomsoni, a species
growing in Ladakh, India. We have isolated a number
of coumarins from the roots of this plant two of which,
heratomin and heratomol, are new and assign them the
structures {1) and (2) on the basis of following evidence.

The petrol ether extract of H. thomsoni on chromato-
graphy yielded lanatin (3), isobergapten, isoimperatorin,
imperatorin and heratomin (1). This is the second report
on the occurrence of lanatin in nature. Heratomin (1),
mp 110-111°, has the molecular formula C,H,,0, (M*
270). In the IR it shows characteristic absorption of a
furanocoumarin at 1716, 1637, 1586, 878 and 753cm™ .
The NMR spectrum (60 MHz) shows signals for an iso-
pentenyl aromatic ether group (see Experimental). This
is substantiated by the presence in the MS of an intense
peak at mje 201 (M* — 69, for isopentenyl). H-3, H-4
and H-5 appeared in the NMR spectrum at § 6.32, 7.72
and 6.88 respectively while H-3' and H-2' showed up
at 7.06 and 7.65 respectively. Heratomin was readily

~-
{1) R — CHy—CH =

SMe
{2) RmH

(3} Rm=Me

dealkylated with ethanolic HCl to give a phenol,
Cy H,O, (M* 202) which was characterized as 6-hyd-
roxyangelicin (2) as this on methylation with diazometh-
ane yielded sphondin (3). The above data establish the
structure of heratomin (1) as the isopenteny! ether of
6-hydroxyangelicin, i.e. 63-methylbut-2-enyloxy) angeli-
cin.

Heratomol (2), C; , HO4, (M* 202), mp 253-254°, iso-
lated from the benzene extract of the roots on methyla-
tion with diazomethane yielded sphondin (3). Therefore,
heratomol (2) is 6-hydroxyangelicin, the dealkylated
product of heratomin,

EXPERIMENTAL

Mp's’ are uncorrected. The 60-MHz NMR spectra were
recorded in CDCl; with TMS {é 0.00) as internal standard.
Isolation of heratomin and heratomol. Dried powdered roots
{2kg) of H. thomsoni (Voucher specimen No. 12684/75 de-
posited at Plant Survey Division, R.R.L.) were soxhletted suc-

- cessively with petrol (60-80°) and C H,. The brown residue

(60 g) left after removal of petrol was chromatographed over
acidic alumina (grade 1V, 1.5kg). Elution with petrol gave
successively lanatin, mp 140-141° {1 g), isobergapten, isoimper-
atorin, imperatorin and heratomin {2.0g). The C.H, extract
was chromatographed on Si gel. C,H, eluate gave heratomin
(0.1 g). CHCl, eluate yielded heratomol (0.4 g). The known
compounds were identified by their mp’s, TLC, IR, NMR and
MS.

Heratomin, from Me,CO-petrol as colourless needles, mp
110-111°. Found: C, 70.6; H, 4.9. C, H,,0, requires: C, 71.!5
H, 52%. R; 060 [Si gel, C;Hs-Me, CO (9:1)]. This on Si
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gel gives a light blue fluorescence under UV. vEEf {ern™ ')
1716 {(coumarin lactone CO), 1637 (3,4-double bond in conju-
gation with CO), 1260 (ether), 1586, 878 {furan ring peak due
to out-of-plane deformation vibration of C-H) and 753 (C-H
in-plane deformation vibration in furanocoumarin). NMR (8
in ppm): 179 (6H. 5. methyls), 473 (2H, 4, J 7 Hz, Ar-O-
GH,-CH=), 5.59 (1H. coupled ¢, J 7THz,~O-CH,~CH=), 6.32
{1H, d. J 9.5 Hgz, H-3), 772 (1H, 4, J 9.5 Hz, H-4), 6.88 (1H,
s, H-5. 706 (1H. 4, J 2Hz, H-3), 7.65 (iH, 4, J 2Hz, H-2).

Dealkylation of heratomin. Heratomin {200 mg) was heated
under reflux with 4% HCI in EtOH (20 ml) for 30 min. The
mixture was diluted with H,O (80 ml) and the solid, which
separated, crystallized from EtOH to yield phenol (2), as
- needles, mp 253-254° (M™ 202). (Found: C, 64.9; H, 2.8,
C, 1 H O, requires: C, 65.3; H, 3.0%).

Methylation of phenol {2). A solution of phenol {50 mg) in
MeOH (10ml) was treated with an ethereal solution of
CH,N,. After 24 hr the solvent was evaporated and the resi-
due crystallized from Me,CO-petrol giving sphondin as
needles, mp 191-192° {mmp, superimposable IR, NMR, MS,
Co-TLC).
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Heratomol. It crystallized from MeOH, as needles, mp
253~255° Found: C, 64.8; H, 2.9, C,,H 0, requires C, 65.3;
H, 3.0%. M* 202, It did not depress the mp of 6-hydroxyange-
licin (2) (the dealkylated product of heratomin). R, 0.20 [Si
gel, C.Hy~Me, CO (9:1)1 On Si gel this gives a light blue
fluorescence under UV.

Methylation of heratomol. Tt was methylated in the usual
way with CH,;N,. The methy! ether, mp 192-193°, was found
to be identical with sphondin (mmp, Co-TLC, IR, NMR, MS).

Acknowledgement—The authors wish to thank Mr, P. 8. Jam-
wal of this laboratory for collection of the plant material.
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Abstract—The structure of afzelin (kaempferol 3-O-a-L-rhamnopyranoside) and paeonoside (kaempferol 3,7-bis-O-§-
D-glucopyranoside) has been confirmed by total synthesis. Synthetic kaempferol 3-O-f-rutinoside had a mp of
190-192° suggesting that those natural kaempferol 3-O-rhamnoglucosides which melt in the same range are also

3-0-f-rutinosides.

In this paper we report the unambigous synthesis of
three kaempferol glycosides with the purpose of support-
ing thereby the structures of the corresponding natural
products.

The isolation of afzelin, a kaempferol 3-O-rhamnoside
has been reported from at least nine different sources,
the first being in 1950 by King and Acheson from an
Afzelia sp.[1]. Due to their quite similar mp’s (mainly
172-174°) it has been generally assumed that these rham-
nosides are identical and except in two cases[2,3], it
has been assumed that the sugar moiety is in the a-pyr-
anoside form (1), For substances isolated from Aesculus
hippocastanum [2] and Galega officinalis [3], thamnofur-
anoside structures were postulated.

We prepared 1 by coupling 74'-di-O-benzylkaempferol
(2) [4] with a-benzoyl-bromorhamnose [5] to give, after

1 Kaempferol 3-0-(3-0-a-L-rhamnopyranosyl- §-p-gluco-
pyranoside) from Rungia repens; the disaccharide is called
rungiose.

saponification, the dibenzyl ether {3), which was con-
verted to kaempferol 3-O-a-L-rhamnopyranoside (1), mp

OR?

HO o

(1} R'«R2«H,R¥ s a~L-Rha

{2) R' » RZ« CHyPh, R®=H

(3) R = R% = CH,Ph, R® =a~L~Rha
(4) R' = R® » B-p-Glc, R3sH

(8) R' = R® s H, R% = CH,Ph

{8) R'» R » B-0-Glc R2eCH,Ph
{?IR' = RZ » 4, R3 = B-rutinosyl

(8) R » R%» CH,Ph, R® =B~ rutinosy!



