
Phytochemical Reports 309 

Ackr?owlrdgernents--The authors are grateful to Professor R. C. 
Bowyer and Professor P. R. Jefferies, the University of Western 

5. Miyazaki, T. and Mihashi, S. (1964) Chrm. Pharm. Bull. 

Australia, for their kind gift of the derivative of spathulenol. 
(Tokyo) 12, 1232. 

6. Guota. Y.. Singh. N.. Chauhan. R. N. and Baslas. K. K. 
(19?0) Indian o;:l u,?d Soap J. 207. 

REFERENCES 
7. Sood. V. K. (1972) Parf’uem. Kosmet. 53, 125. 
8. Johnson, W. S. and Jones. A. R. (1947) J. Am. Chem. Sot. 

Sood, V. K., Karnik. M. G., Sagar, V. and Sood, K. G. 69, 792. 
(1966) Indiau Forester 92, 295. 9. Bowyer, R. C. and Jefferies, P. R. (1963) Chem. Ind. 1245. 
Ohta, T. and Miyazaki, T. (I 958) Yukuguku Zusshi 78, 1067. IO. Kasturi, T. R. and Manithomas, T. (1967) Tetrahedron Lrt- 
Matsuno, T. and Amano. Y. (1962) Kvoro Yakka Gukuho 10, trrs 2573. 
17. 11. Alertsen, A. R. (1955) Actu Chem. Stand. 9, 1725. 

Nayar. M. N. S., Bhan, M. K. and George, V. (1973) Phyto- 
chemistry 12, 2073. 

Phyroche,,tisrry. 1975. Vol. ,4, pp. 309 310. Pergamon Press. Punted ,n En&md 

METHOXYLATED FLAVONES OF FORTUNELLA JAPONZCA 

SUNIL K. TALAPATRA, SWAPAN K. MUKHOPADHYAY, ANUP BHATTACHARYA and BANI TALAPATRA 

Department of Chemistry, Umversity College of Science, Calcutta 700009, India 

(Received 18 May 1974) 

Key Word Index-Forrunella japonica; Rutaceae; nobiletin; tangeretin; 5.7,8,3’,4’-pentamethoxy flavone; 
sitosterol. 

Fortunrlla is a small genus of evergreen shrubs or 
small trees, native of South China, cultivated 
throughout subtropical regions of the world [I]. F. 
japonica (Thumb) Swingle (Syn. Citrus japonica 
Thumb; round or marumi kumquat) and F. mnar- 
yarita (Lour) Swingle (Syn. Citrus margarita Lour, 
oval or nagami kumquat) are grown in India as 
ornamentals and for their fruit which are rich in 
pectin and excellent for marmalades and jellies [ 11. 

F. ,japonica has been found to be a rich source 
of methoxylated flavones. The occurrence of acace- 
tin-7-rhamnoglucoside in the fruits and petals of 
this plant has been reported earlier [2]. We now 
describe the isolation of nobiletin (1) [3], tangere- 
tin (2) [4] and 5.7,8,3’,4’-pentamethoxy flavone (3) 
along with sitosterol from the light petrol and 
CHCl, extracts of the leaves and twigs of F. 
japonica. The compounds were characterized from 
their spectral (UV, IR, PMR, MS) properties and 
by direct comparison (m.m.p., TLC, IR). Com- 
pound (3) was reported earlier from Citrus aura- 
tium [S], C. sinensis [6] and C. paradisi [6]. Nobi- 
letin (1) and tangeretin (2) were converted to the 
corresponding 5-desmethyl and completely de- 
methylated compounds. The PMR and the mass 

spectral characteristics of the above compounds, 
not reported earlier, are recorded in the Exper- 
imental. 

EXPERIMENTAL 

Extraction. Dried powdered leaves and twigs were soxhletted 
with light petrol (6c-80”) and CHCI, respectively. The neutral 
fractions were chromatographed over silica gel (g.) and elution 
with solvent mixtures of increasing polarity yielded in succes- 
sion sitosterol (mp and [rD] of compound and acetate), nobile- 
tin (1). tangeretin (2) and 5,7,8,3’,4’- pentamethoxy flavone (3). 
The latter three compounds responded to the Shinoda test [7] 
for flavones. 

The middle C,H, eluates afforded on rechromatography 
rlohiletirl (yield 0.12%), in colourless crystals, m.p. 137-138” 

‘from light petrol&H, mixture; i:F 332 nm (log E 4.27). 272 
(4,01), 250 (4.04); IR: v;;; 1653 cm-’ (y-pyrone C=O); PMR 
(60 MH7, CDCI,. 6): 7.73 (lH, dd, J 8.5 Hz and 2.0 Hz, H-6’), 
7.57 ( IH, d, J 2.0 Hz, H-2’), 7.13 (lH, d, J 8.5 Hz, H-5’), 6.73 
(lH, s, H-3); 4.18 (3H, s), 4.11 (3H. s) and 4.03 (12H, s) for 
6 OMe groups: MS m/e (% base peak): 402 (42, M+), 387 (100. 
M+-Me from GOMe), 240 (1.2, M+-162, RDA of y-pyrone 
ring) [S], 225 (11.2, 24&Me), 197 (23.3, 225_CO), 162 (9.3%, 
M’-240). Found: C, 62.50; H. 5.51. CL,HZZ08 requires: C, 
62.6: H. 5.47”,,. Refluxing (1) with Cont. HCI-EtOH (I : I) for 
6 hr gave in 60:” yield the corresponding 5-desmethyl deriva- 
tive, m.p. 144-145” lit3. 145”); IR: v:f: 1667cm-‘; PMR 
(60 MHz, CDCI,, 6): 12.58 (lH, s, chelated OH at C-5), 7.59 
(1 H, dd, .I 8.5 Hz and 2.0 Hz, H-6). 7.43 (IH, d, .I 2.0 Hz, H-2’) 
7.0 (IH, d. J 8.5 Hz, H-S), 6.6 (IH, s, H-3); 4.12 (3H, s), 3.98 
(6H, s) and 3.96 (6H, s) for 5 OMe groups; MS m/e (% base 
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peak): 3% (X3.7, M ’ ). 373 (100. M ’ -Me from 6-OMe). 226 (0.3. 
M+-167. RDA of;‘-p)rone ring). 211 (12.5. 226Me). 183 (X.1. 
21 I-CO). 162 (2.7, M ’ -226). Nobilctin was fully demethylated 
[Z] to the corresponding hexahrdroxv compound. when rc- 
lluxcd with Ac,O HI I I :2) for I hr. crystallizing from EtOH in 
mellow needles. m.p. 320 (lit. [3] ilO 314 ): hcwaacetatc (M r 
>70). m.p. 710 122 (111. [-:I 276 22x I. 

The later (‘,H,, and earlier C‘,,H, CHCI, (I: 1) cluates 
afforded a solid showing yinglc bpol in TLC‘ which on exhaus- 
tiuz rechromatograph! on silica gel licldcd a rurthcr quanttt) 
of nobilctin. and tangrretin (yield OU”,,). qstalli7ed from 
light pctro1 ~c‘I1CI, it\ needles. m.p. 150 ISI : IR: I,:!:: 
1656 cm ’ : PMR (60 MHL. CDCI, showed cxpcctcd signals 
[9] MS //I L’ (base peak): 372 (37. M + 1. .357 (100. M- --MC). 240 
(0 X. M -i?l. RDA of ;‘-p!rone ring). 225 (6.7. 24t)-Me). 197 
(17.3. X-CO). I.31 (6.5. hl T-74O). Treatment of(2) with anhy- 
drous A1(‘1, in dr) Et20 (R.T.. 24 hr) altbrded the corrcspond- 
ing 5-dcsmcthyl derivative. m.p. I75 (lit LIO] 176 ): IR: IS:,!:: 
16411cm ‘. PMR (60 MH/. CDCI,. (5): 7.X’) tl and 7.02 rl (4H. 
A,BZ q. .I X.5 HL. H-2’. H--3’. H--5’ and H-6’). 6% ( I H. 5. H-31. 
3-01 (?H. 5). 3.96 (6H. v) and 3.88 (3H. a) for four OMe groups: 
acetate prcparcd bl /tc,O-pyridine method had mp. 161 The 
complctcl! demeth>latcd derivative. 5.6.7.X,4’-pentah~dr[~~~~~~- 
bone. m.p. 320 rl. (111 [9] 31 h .I I P ). wiih prepared b) refluxing 
1~1th Ac,O&HI for I hr. The tinal C‘,,H,,-CHC‘I, (I: I) and 
CHCI, clutcd ii-actions 0 11 rcchromatographl afforded 
5.7.X.3,.4 -pcntamcthox) llacone (3) Iqicld @016”,, crqstalli7ed 
from light petrol-C‘HC‘I, as nccdlea. m.p. 700 (lit L6]. 197~ 
19X ): IR: \,;,!;: I653 CW ’ : PMR (60 MHI. CDC.‘l,. 8) identical 
u ith that reported earlier [I I] MS ,?I’(’ (‘I,, base peak): 372 (100. 
M-j. 357(X1. M’ Me from X~OMe). 210(4. ‘VI’ I67 RDA of 
;‘-pyronc rin.gb I95 I 11.5. 210-Mc). I67 (31. 195-(‘0). 162 (5.j. 
M -210). 
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Plunt. Zanthorylzm pwcijdiolunl A. Chev. (syn. 
Fayrwrr pur~~~fbfi,liolcr A. Chev. C.Y Keay)[ 11. C’OW/W 
spccinm~~. Enti 5 I8a and Enti 5 1%~ have been de- 
posited \vith the herbarium of the Royal Botanic 
Garden, Edinburgh. Sours. Enti 5 18~1 from the 
Bombiri Forest Reserve, Juasso, Ghana and Enti 
5 1 Kb from the Kade Agricultural Research Station. 
Ghana. Pw~iorrs work. None on this species. Other 
species of the %rrr~t/zo\-~‘I~~~~~~F~~~~~~rL~ complex arc 

known to yield a wide range of interesting second- 
ary metabolites [a]. Pht pms. Stem bark and 
root bark from Enti 5 ISa and 5 18b. wood. leaves 
and cork separated from the root bark of Enti 
518b. 

Present work. The powdered plant materials 
were extracted in a Soxhlet apparatus with light 
petrol (4&60’) and then CHCI,. The light petrol 
extract from the root bark of Enti 518b (825 g) 


