
836 Phytochcmical Reports 

Qrlizutiw of’ trtcrlapl~!,llirrin~. Atalaphyllinine (75 mg) was wanathan. Ciba Research Ccntre, for a generous gift of an auth- 

heated at 8@lOO’ for 4 hr with HCO,H (2 ml) and then left at entic sample of hicycloatalaph~lline. Thanks are also due to 

room temp overnight. Hz0 was added and the soln extracted Prof. P. K. Jena and Dr. S. N. Mahapatra of this Laboratory 

with CH,Cl,. The extract was washed with NaHC‘O, au. H,O. for their keen interest in this work. 

dried (NnLSO,) and evaporated. The residue was chr;mato- 
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Like many other Rutaceae, Bornni,rghausc~ia alhi- 

,flom contains many coumarins [ 1 -41 only three of 
which arc novel: nodakenetin acetate [I], 3-(l,l- 
dimethyl allyll-xanthyletin [2] and the dimeric 
coumarin. matsukaze lactone [4]. Investigation of 

the minor constituents of leaves and stems of B. 

ulh#wu led to the isolation of three further cou- 
marins; angelical (l), 6( tram- I -buten-3-onyl)-7- 
methoxycoumarin (2) and daphnoretin (3) along 
with methyl p-coumarate. All these compounds 
were characterised mainly on the basis of their 
spectral properties. 

Coumarin (2), C,,H,*O, (M’ 244) mp 225 . 
showed UV absorption at i.fn’,pX” 285 nm (log E 4.4) 
and 225 (4+)9): IR. Y”” 111 /\ 171X cm- ’ (coumarin lac- 
tone CO). 1664 (a&unsaturated CO) and 976 

(trulzs-disubstituted alkene). The PMR spectrum 
(100 MHz. CDCl,. 6) had signals for a ketomethyl 

group (2.38. s. 3H), two trarls-disubstituted olefinic 
protons (6.74 u’ and 7.80 d J 16 Hz), coumarin 3- 
and 4-protons (6.29 d and 7.64 (1. AB system, J 10 
Hz), two aromatic protons (6.83 s and 7.62 s. 1H 
each, H-X and H-5) and a methoxy group (3.96, s, 
3H). The MS showed the base peak at nljr 2 13, the 
genesis of which may be rationalised by the loss of 
OMe from the ion (4). the latter being formed by 
isomerisation of the side chain double bond of the 

Me0 , 

XY 
O”C , 13, ..o,,Mmo 

(1) (2) 
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molecular ion (M+ 244, 60.3%) from trans to cis 
followed by cyclization. The presence of the keto- 
methyl group was indicated by the appearance of 
an intense peak at m/e 43 (38%). All the above data 
showed the structure of (2) as 6-(trans-1-buten-3- 
onyl)-7-methoxycoumarin. Recently [S], a new 
coumarin, named suberenon, possessing the same 
structure as (2) has been reported from Ruta gra- 

veoler~s but no direct comparison could be made 
because of the nonavailability of a sample of the 
latter. 

The two other rare coumarins angelical (1) [6] 
and daphnoretin (3) [7] and methyl p-coumarate 
were characterized by UV, IR, PMR and MS and 
daphnoretin, also by direct comparison. Angelical 
showed expected PMR signals [S]. MS of (1) (M+ 
204, lOO%), not reported earlier, was consistent 
with its structure. 

EXPERIMENTAL 

Extraction. Dried, powdered leaves and stems (2 kg) were 
soxhletted with light petrol (6&80”) and CHCI, respectively. 
The basic components were separated in the usual way and the 
neutral fraction of both light petrol and CHCI, extracts were 
separately chromatographed over Si gel, elution being carried 
out with solvents of increasing polarity. Angelical (1) C,H,- 
CHCl, (1: 1) eluate of light petrol extract furnished angelical 
crystallizing from CHCl, as colourless needles (yield O.OOl%), 
mp 250” (lit. [6] 256”); IR : I: zt: 1727 cm- I (coumarin lactone 
CO), 1664 (aromatic aldehyde CO); PMR spectrum was similar 
to that reported earlier [S]. MS: (m/r, % base peak): 204 (100, 
M+), 187 (325), 186 (22). 175 (29), 159 (26), 158 (26), 147 (19). 
6-(trans-l-Butrn-3-onyl)-7-methoxycoumarin (2). C,H,-CHCI, 
(1: I) eluted portion of CHCl, extract on rechromatography 
over Si gel furnished (2), crystallizing from light petrol-MeOH 
in pale, dirty yellow needles (O.OOOS%), mp 225”; MS: (m/r, y0 
base peak) 244 (60.3, M+), 229 (76.4, M+-Me), 214 (29.4. 229- 
Me).213 [lOO,M+-OMel.201 (7,229X0), 186(18,6,214-CO), 
185 C6.3. ion (a)-CO]. 158 (25.6, 186-CO), 157 (1.3, 1 SS-CO). 
Daphnoretin (3). Fractions eluted by CHCI,-MeOH (95:5) 
were combined together and concentrated to yield (3), purified 
through repeated chromatography and crystallized from light 
petrol-acetone mixture as pale yellow needles (0.003%), mp 
244”. IR: Y:: 3344 cm- ’ (OH), 1720 (coumarin lactone CO), 
1282’(ether linkage); PMR (100 MHz, CD,SOCD,, 6): 6.39 d 

and 8.05 d(2H, AB system, J 9.5 Hz, H-3’ and H-4’), 7.73 d (1H. J 
8.5, H-5’), 7.12 dd (IH, J 8.5 Hz and 2.0 Hz, H-6’), the lower field 
component of this dd merged with the doublet for H-8’ resulting 
into-a broad singlet at 7.17 (1.5 H), 7.88 s (lH, H-4), 7.23 s (1H; 
H-5). 6.89 s(lH, H-8) and 3.82 s (3H. 6-OMe). MS: (m/e. “/, base 
peak): 352 (100. M’j. 337 (1.4), j24 (1.5), 369 (6.3),‘2bi(i), 240 
(4), 191 (1.7). 179 (32.2), 176 (5), 164 (7), 145 (7), 89 (38), (3) 
formed acetate (Ac,O, pyridine, 24 hr, room temp), mp 233”; 
IR superimposable on that of authentic daphnoretin, and (3) 
showed no mp depression on admixture with authentic daph- 
noretin. 

Methyl p-coumaratr. &H,-CHC13 (1: 1) eluted fraction of 
light petrol extract upon several rechromatography furnished 
methyl p-coumarate from light petrol-CHCI, as colourless nee- 
dles (b.d04%), mp 138”; the iatt& developed beep yellow colour 
with alcoholic KOH; UV: &$a (log E) 228 nm (3.86) and 313 
(4.18); IR: v zi (cm- ‘) 3509 (OH), 1695 (ester CO), 1639, 1605, 
1587, 1515, 1433, 1325, 1279, 1190, 1176, 986, 833; PMR (100 
MHz, CDCI,. 6): 6.27 d and 7.63 d (2H. J 16 Hz. two trans-ole- 
finic proton; or the side chain), 6.86 d and 7.38 d (4H, A2B, 
quartet, J 85, aromatic protons), 6.6 s (lH, phenolic proton) 
and 3.8 s (3H, OMe group); MS (m/e, y0 base peak): 178 (76, 
M+), 147 (100, M’-OMe), 119 (22.4, 147-CO), 91 (12, 119-CO); 
(4) formed acetate, mp 84”. 
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