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Abstract-Atalaphylline 3,5-dimethyl ether, a new acridone alkaloid from Atalantia monophylla, has been characterized 
on the basis of spectral data and chemical transformations. 

Atalantia monophylla Correa [l] is a thorny tree which 
has been reported to contain a number of acridone 
alkaloids [2-61 and limonoids [7-91 in its root bark. We 
present here the isolation and structure elucidation of 
another minor acridone alkaloid from the root bark of the 
plant collected from Orissa (India). 

The mother liquor obtained by chilling the hot 
petrol (bp 60-80”) extract of the root bark on column 
chromatography over silica gel furnished an alkaloid 
fraction, TLC examination of which showed three further 
spots in addition to those of the six alkaloids already 
reported [2-6 J. Exhaustive column chromatographic 
separation of this alkaloid fraction led to the isolation of a 
new alkaloid, atalaphylline 3$dimethyl ether (la). 

la C,,H,,NO, (MC at m/e 407), mp 145-6” shows 
characteristic absorption of acridones [lo] in its UV and 
IR (Nujol) bands at v,,,3350 sharp (NH), 1640 (chelated 
C=O) and 1605 (aromatic). The presence of a phenolic 
hydroxyl group is suggested by the deep green ferric 
reaction. Further, this hydroxyl group must be situated 
peri to the carbonyl group since the alkaloid is insoluble 
in alkali, could not be methylated by diazomethane and 
no band attributable to hydroxyl group is present in its 
IR. The band due to hydroxyl group must have been 
merged with C-H stretching as it is strongly hydrogen 
bonded to carbonyl group [ 11,121. Further, it is evident 
from the IR of the compound (ld) which did not show any 
bands in the region of 3000-35OOcm-‘. Such a low field 

la R = R2 = Me, R, = R, = H 
lb R = R, = R2 = R3 = H 
lc R = R, = R2 = H, R3 = Me 
Id R = R, = RS = Me, R, = H 
le R = R, = R2 = R3 = Me 
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absorption of hydroxyl group is also found in similar 
compounds reported earlier [13]. Its NMR spectrum 
showed two sharp singlets at 6 3.93 and 3% integrated for 
3 protons each due to two methoxy groups. The presence 
oftwoprenylgroupsisindicatedby6 1.64(3 H,s), 1.76(6 H, 
s) and 1.92 (3 H, s) corresponding to four methyls, 6 3.40 
(4 H, m) benzylic and 6 5.14 (2 H, br.) vinylic protons. Two 
low field signals at S 14.2 (1 H, s) and 8.78 (1 H, br., s) which 
disappear in the presence of D,O are assigned to chelated 
hydroxyl at C, and NH respectively. The aromatic region 
of the spectrum showed the presence of three protons of 
ABX pattern, 6 7.75 (1 H, dd, J = 7.5 and 3.0Hz) must 
belong to H, [ 141. Themultiplet at 6 6.8-7.2 arises from H, 
and H,; this region of the spectrum shows a striking 
similarity to that of atalaphylline (lb) and N- 
methylatalaphylline (1~). The mass spectrum of the 
alkaloid further confirms the presence oftwo prenyl groups 
by showing strong peaks at m/e 352 (M+ - 55) and at m/e 
296 (352 - 56) due to the cleavage of prenyl groups. 

The alkaloid (la) on treatment with boiling formic acid 
gave a cyclized product (2) mp 139-40”. It resembles 
compound la in its UV spectrum, NMR signals at 6 1.5 
(6H, s), 2.78 (2H, t, J = 7 Hz) indicating the formation ofa 
2,2-dimethylchroman. Methylation of the alkaloid under 
forcing conditions gave a N-methyl derivative (Id) and 
N-methyl tri-O-methylatalaphylline (le). Their physical 
data are identical with those reported [2] earlier. Their 
IR spectra were superimposable with the authentic 
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samples obtained by methylation of N- 
methylatalaphylline with CH,N, and complete 
methylation of atalaphylline under forcing conditions 
respectively. 

All the above mentioned spectral data and reactions 
lead to the structure la for the new alkaloid. Further 
atalaphylline 3,Sdimethyl ether was found to be identi- 
cal with syntheticmaterial prepared by treating atalaphyl- 
line with diazomethane (mp, mmp and superimposable 
IR). 

EXPERIMENTAL 

Mps are uncorrected; NMR spectra were recorded at 
100 MHz using TMS as internal standard in CDCI, and MS were 
recorded at 70eV. 

Isolation cfuralaphylline 3,5-dimethyl ether (la). The powdered 
root bark was extracted in a Soxhlet with petrol (bp 60-80 ). The 
extracts were pooled and chilled. The mother liquor was 
chromatographed over silica gel (1: 30). The column was eluted 
with petrol, petrol&EtOAc (2.5. 5 and 7.5 “, VV) and then with 
C,H,, Et,0 and MeOH. The fractions collected with C,H, and 
Et,0 (TLC similar) gave a yellow solid. This fraction was 
rechromatographed over silica gel (1: 50). The fractions collected 
with petrol-EtOAc (1O:l) (TLC single spot) on concentration 
gave yellow crystalline needles (78 mg); recrystallization from 
hexane-ether yielded (75mg) bright yellow needles, mp 145-6” 
insoluble in aq. NaOH. The compound gave a green colour with 
FeCl, in MeOH solution and has nz;P” 215, 262, 280, 310, 323 
and405nm(log~:4.10,4.58,4.42,3.94,3.99and3.43),IR(Nujol): 
3350.1640,1605.1590and 1570cm~‘.(Found:C.73.90;H,7.46. 
C,,H,,NO, requires: C, 73.71; H. 7.13 “,.) MS mir (rel. int.): 407 
(M r, 78). 392 (10). 364 (84), 352 (100). 336 (5), 308, 296 (40) and 
282 (26). 

Cycloutulaphyllinc 3,5-dimethJ,/ ether (2 1. Atalaphylline 3,5- 
dimethyl ether ( IOOmg) was heated at 80~100” for 3 hr with formic 
acid (85 ‘lo, 3 ml) then left at room temp. overnight. Water was 
added, extracted with CHCI,. The CHCI, extract was washed 
with NaHCO, aq., H,O, dried and evapd. The residue was 
chromatographed over Si gel and eluted with C,H,-EtOAc 
(4: I ). Fractions of 25 ml were collected and monitored by TLC. 
Fractions (10 20) yielded cycloatalaphylline 3,5-dimethyl ether 
(60mg) pale yellow crystalls from petrol-EtOAc, mp 139-40”, 
alcoholic and chloroform solutions gave bright blue fluorescence. 
i,“:,“” 218, 232, 263, 306, 317 and 398nm (loge 4.24, 4.15, 5.15, 
4.02. 4.05 and 3.85), IR (Nujol): 3375, 1640, 1625, 1600 and 
1575cm-‘. (Found: C, 73.61; H, 7.23. CZ5H,,N0, requires: C, 
73.71; H, 7.13’+,), NMR: 6 8.50 (NH,hr.s): 7.94(1H,dd, J = 7.5 
and ZHz), 6.X2-7.1 (2H, m), 5.16 (lH, t, J = 7Hz), 3.97 (3H, s, 
OMe), 3.82 (3H. s. OMe), 3.54 (2H, d, J = 6Hz). 2.78 (2H, 1, 
J = 7 Hz). 1% 1.98 (8 H. m) and 1.52 (6 H, s, 0-C=Me,. MS 
m;r (rel. int.): 407 (M ‘. 35), 392 (951, 379 (5), 364 (8), 352 (lOO), 
296 (10) and 284 (13). 

N-Mefh!,[-atuluph!llinr 3.5-dimerhyl ether (Id) and N-methyl 

rri-0-meth;latulaph~~~~ne (le). Atalaphylline 3,5-dimethyl ether 
(O.lOOg) in acetone (50ml) was refluxed with 1Oml MeIand log 
KZCO, (anhydrous) for 76 hr. Filtered, evaporated, the residue 
was chromatographed over silica gel and eluted with 
petrolLEtOAc (lO:l), and then with benzenc_EtOAc (1O:l). 
Fractions collected with petrol EtOAc gave compound Id as a 
gum (23mg) and the fractions collected with benzene EtOAc 

gave compound le which showed green fluorescence and was an 
uncrystallizable gum (40mg). 

Compound Id showed i,,, MeoH 217,272, 325 and 410nm (log c 
3.9.4.0,3.5and 3.1).IR (Ccl,): 1630. 1600, 1573and 15OOcm ‘. 
(Found: C, 74.28; H, 7.1, C,,H,,NO, requires: C. 74.11; H. 
7.36%). NMR: 6 14.2 (.s, OH), 7.9 (IH. dd, J = 7 and 3Hz), 
7.08-7.26 (2H, m), 5.2X (2H. hr.), 4.0 (3H, s, OMe). 3.81 (3H, s, 
OMe), 3.58 (3H, s, N - Mel, 3.38-3.51 (4H. nl). 1.79 (6H. s. 
2C - Me)and 1.7 (6H,s, 2C - Me). MSnl:e (rel. int.): 421 (M*, 
45), 406 (80), 393 (30), 36h (100) and 310 (15). 

Compound le showed j.$)” 218. 270. 323 and 405 nm (log E 
3.8,4.1, 3.4and 3.0), IR (CCl,): 1640. 1600, 1575 and 15OOcm~ ‘. 
(Found: C, 74.21; H, 7.33, C25H,JN0, requires: C. 74.45; H. 
7.64”;>). NMR: b 7.83 (IH, dd). 7.08-7.3 (2H. m). 5.14-5.44 (2H, 
m), 3.98 (3H,s.OMe),3.91 (3 H,a. OMe). 3.87 (3 H.s. OMel, 3.52 
(3H, s, N - Me), 3.45 (4H. hr.). 1.X (6H, .s. 2C - Me), and 1.68 
(6 H, s, 2C - Me). MS m;e (rel. int.): 435 (M’ .45), 420 (80). 380 
(loo), 367 (70) and 324 (8). 

Atuluphyllinr dimethyl erher. Atalaphylline (1 b) 100 mg m 3 ml 
of MeOH was treated with excess of ethereal CH2N2 and left at 
room temp. overnight. Evaporation and crystallization of the 
residue from Et,O-hexane ga\e qellow needles (60mg). mp 
145-l”. 

Acknowledgements--We thank Dr. B. S. Joshi, CIBA Research 
Centre, Bombay, for the analytical and spectral data. One of the 
authors (GHK) thanks the Principal, Karnataka Regional 
Engineering College, Surathkal for deputing him under the 
Quality improvement Programmc. 

1. 

2. 

3. 
4. 
5. 
6. 

7. 

8. 

9. 

10. 
11. 

REFERENCES 

(1948) The W’cxdth c~f India RULY Muwriuls. Vol. I, p. 134. 
CSIR, New Delhi. 
Govindachari, T. R.. Vishwanath, N., Pai, B. R., 
Ramachandran, V. N. and Subramanian. P. S. (1970) 
Tetrahedron 26, 2905. 
Basu, D. and Basa, S. C. (1972) J. Org. C‘/~UX 37, 3035. 
Basa, S. C. (1975) Experirnriu 31. 1387. 
Basa, S. C. (1975) Phyfochrmistr~ 14, 835. 

Chatterjee. A. and Ganguly. D. (1976) Pll~ro~he,,listr!, IS, 
1303. 
Thakar. M. R. and Sabata, B. K. (1969) Indiun .I. Chem. 7, 

870. 

Shringarpure. J. D. and Sabta, B. K. (1975) Indian JI. Chem. 
13, 24. 
Dreyer, D. L., Bennett. R. D,. and Basa, S. C. (1976) 
Tetrahedron 32, 2367. 
Price, J. R. and Willis, J. B. (1959) Ausr. J. Chem. 12, 589. 
Acheson, R. M. (1956) The Chcwrstr,, of Heferocyc,/ic~ 
Compounds, Acridines (Wcisskerger, A., ed.) p. 207. 
Interscience, London. 
Nakanishi, K. and Solomon. P. H. (1977) Iuf?ared 
Ahsorptron Spectroscop,v, 2nd cdn.. p. 204. Holdcn Day. San 
Francisco. 
Govindacharl. 7‘. R., Pal. B. R. and Subramamam, P. S. 
(1968) Tetruhedron 22, 3245. 
Diment, J. A., Ritchie, E. and Taylor, W. C. (1977) Ausr. J. 

C/Km 20. 17 19. 


