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Abstract-2’,3’-Dihydroxydihydrosuberosin its acetonide derivative and 7-hydroxycoumarin has been isolated 
from the extracts of Eremocitrus glauca. The structure of the acetonide was determined from its spectroscopic 
properties. The acetonide is regarded as an artifact of the isolation procedures and a similar acetonide has been 
prepared from marmin. 

DURING an investigation of Citrus relatives for limonoid bitter principles, extracts of Ere- 
mocitrus glauca (Lindl.) hybrid (Rutaceae) were examined.’ Chromatography of the ace- 
tone extracts of the whole, dried fruit and workup of those fractions containing blue fluor- 
escing spots on TLC gave a colorless product which analyzed for C,8H2205. The UV 
spectrum resembled that of a 7-alkoxycoumarin. 2,3 The IR spectrum showed no hydroxyl 
adsorption and the R, value on TLC indicated a relatively non-polar compound. 

The NMR spectrum showed bands which were assigned to: (a) a typical AB doublet 
for a coumarin lactose ring; (b) two aromatic singlets; (c) a benzylic quartet; (d) a quartet 
whose chemical shift corresponded to a proton on a carbon bonded to an ether oxygen; 
(e) otie methoxy resonance; and (f) four C-methyl resonances. 
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SCHEME 1. MS FKAGMLNTATION OF TOMPOUNI) I. 

* Part X in the series “Chemotaxonomy of the Rutaceae”. For part IX see DREYER, D. L. and HUEY, P. F. 
(1974) Phytochernistry 13, in press. 

’ DREYER, D. L. (1966) Phytochemistry 5, 367. The sample used is probably an E. glauca hybrid with lemon. 
For a discussion of the botany of Eremocitrus hybrids see SWINGLE, W. T. and REECE, P. C. (1967) The Citrus 
Industry (REUTHER, W., WEBBER, H. J. and BATCHELOR, L. D., eds.), Vol. I, p. 339. Revised Edn. University 
of California Press. 

2 SMITH, E., HOSANSKY, N., BYWATER, W. G. and VAN TAMELEN, E. E. (1957) J. Am. Chem. Sot. 79, 3534. 
3 ABU-MUSTAFA, E. and FAYEZ, M. B. E. (1961) J. Org. Chem. 26, 161; HALPERN. O., WASER, P. and SCHMID, 

H. (1957) Hela. Chim. Actu 40, 758. 
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Since the two aromatic singlets were not coupled the 6- and 7-positions of the coumarin 
system must be substituted.4 The similarity of the UV spectrum to that of umbelliferone 
rather than that of scopoletin suggests that the 6-position is occupied by an alkyl group 
rather than an oxygen function.j 

The MS of the coumarin was particularly helpful in the structural assignment. The MS 
showed a series of fragment ions at /n/e 189. 161 and 159 associated with a 7-methoxy-6- 
alkylcoumarin’ this allowed rejection of cyclic structures of the marmesin type. The mole- 
cular ion at m/e 3 18 indicated that the side chain in the 6-position was more than a simple 
isopentyl group. The NMR spectrum had resonances suggesting the presence of an isopen- 
tyl side chain with additional structural features giving rise to two C-methyl singlets. Struc- 
ture 1 accounts for the observed spectral properties. The MS contained peaks consistent 
with the presence of an acetonide ring system, W/L ’ 261,245. 217, 129 (Scheme 1). A metas- 
table peak at /q’e 52.4 supports the initial fragmentation of the molecular ion to the species 
/71/e 129. The assignment of those peaks due to the acetonide portion of the coumarin par- 
allels MS assignments on sugar acetonides.h 

Upon workup of the polar fractions from the column small amounts of a further cou- 
marin were isolated which was identical with 2’,3’-dihydroxydihydrosuberosin (2), peuce- 
danol methyl ether.’ previously isolated from the extracts of Coleor7cv77r7 ~rlh7rr17 (Rutaceae).8 

It appears that acetonide 1 is an artifact formed during the extraction procedures arising 
from 2’,3’-dihydroxydihydrosuberosin 2 and the extracting solvent. acetone. A similar 
acetonide of marmin was reported from workup of the extracts of GCJ~;WI ptr~r:$o~.“~‘~ 

In order to test the possibility of acetonide formation under the extraction conditions. 
marmin (3) was refluxed with a trace of citric acid in dry acetone. By this means the known 
acetonide of marmin (4) was obtained.” On the other hand when the 6’,7’-epoxide of 7- 
geranyloxycoumarin (5) was rcfluxed with acetone in the presence of citric acid under the 
same conditions only starting material (5) was recovered. 

’ For cxamplc. compare NMR data given by SHANWAG, S. N.. Mrsr~. C. K.. MAH~WWAS. M. L.. PAKVIKAI~. 
S. K. and BHATTACHARYYA, S. C. ( 1964) ?;~&&on 20, 2605. 

’ KLTNEY. J. P.. EIGI:NIXIRF. G., INABA. T. and DWYTH. D. L. (I 97 I ) O,yu~~ic MS 5, 249. 
6 Dp. JONGH. D. C. and BIEMAN, K. (1964) J. 111~ C&W. SOL. 86, 67. 
’ HATA, K., KOZAWA, M.. IKISHIKO. Y. and YI:N, K. (1968) Yukuguku Zu.sshi 88, 513; (196X) C‘hrm. .Ihstr. 69. 

96521. 
’ DWYEK. D. L.. PIC.KEKINC;. M. V. and COHAY, P. (1972) Ph~tochr,ni.str~ 11. 705: SW also RONDCSI. J.. DAS. 

B. C., RI~KOC’H. M., KAN-FAN. C.. P~JTII:K. P. and POLONSSI~. J. (I 96X) Phytothc,,,l,.,t,.,- 7, 1019. 
’ DKI:YFI(. D. L. and Lw. A. (I 972) P~JTOC~CUIIS~VJ~ 11, 703. 

I0 The iSolation of an acetonide recently reported by Ubaidullaev er ul. may also be such an artifact: IJHAIIXIL- 
I.AI.V. K.. BESWWOVA. I. A. ;md Y1 NIW~. S. Yri. (1972) Kiti,!~. P~.ir. SW/. 333; (19731 C/WI. -Ihsrr. 78, 2010. 



These results indicate that compound 1 could arise as an artifact from 2’,3’-dihydroxydi- 
hydrosuberosin (2) or less likely from the corresponding epoxide. The co-occurrence of the 
diol(2) with the acetonide (1) suggests that in this case 2 gives rise to 1 but participation 
of the suberosin epoxide cannot be completely excluded. 

EXPERIMENTAL 

NMR data are given in 6. The area of the peaks were consistent with their assignments. 
Isolation. The whole dried fruit obtained from the Citrus Research Center, University of California, Riverside 

was ground, defatted and extracted with acetone. Solvent was removed from the extracts and the residue chroma- 
tographed on a column of silicic acid in one run and on acid washed alumina in another. The fractions from 
the column were monitored by TLC. The solvent was removed from those benzene fractions which show a blue 
fluorescing spot and the rcsiduecrystallized from EtOAc hexane. An analytical sample from C,H,-hexane to give 
m.p. 1695 172 : 1’ 1734. 1630. 1567cm-’ (Nujol); i _,,,,, li ’ ‘W 222 (I 6000). <‘I 242. ccl 25 I. (‘(I 298. 329 (I 1500) nm; 
NMR ci 7.71 (d, J 10) H-4, 7.46, 6.88 (s) H-5 and H-8, 6.29 (tl, J IO) H-3. 3.95 (b) methoxy, 2.34 (y, J IO, J 2). 
2.14 (4, J 12, J 2) benzylic, 1.48, 1.33 C-methyls (CDCl,). H-7 was obscured by the methoxy resonance. ORD 
at 27” in ethanol (c 0.12); [ulhoo + 29”, [u]232 + 1660”, [a& 10 - 6600” (last reading). MS m/e (rel. intensity) 318 
(14), 303 (5), 261 (5), 245 (3), 217 (9) 190 (30), 189 (60), 161 (5), 159 (9). 131 (lo), 130 (5), 129 (31), 71 (25), 59 (loo), 
43 (18) (Found: C, 67.93; H, 7.25. ClsHzzOs requires: C, 67.91; H, 6.97%). Further elution of the column with 
benzene-CHCl, mixtures gave fractions which yielded 7-hydroxycoumarin while CHCl, eluted fractions which 
upon workup gave compound 2, m.p. 13&138.5”, which was identical in all respects with a synthetic sample.8 

ilcc,torlit/c of‘wormin (4). A soln of 3 in dry acetone and several mg of citric acid was refluxed for 30 hr. Workup 
of the reaction gave 4. m.p. X0 X3 . identical in all respects with a sample previously isolated.’ 

Ack,iow/rtlyc~l,lrnt~~~Thc authors are indebted to R. G. Beimer for the MS measurements. 


