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Abstract -An oxindok alkaloid, Nt,demcthyhlstophyllinc oxindok has been isolated from the leaves of Alsronia 
~rophy//o. Its structure has been elucidated on the basis of spectroscopic studies. 
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INTtlODlJ<-r10N 

Alstoniu mxrophyh has been introduced IO Sri Lanka as 
a forest tree and has rapidly become naturalized in the 
moist region up lo an elevation of I200 Is00 m [ I] An 
alkaloid. Nb-demethyklstophylline oxindok (I), has ban 
isolated from its leaves and its structure elucidated on the 
basis of mass spcctrometry and ‘H NMR including two- 
dimensional NMR (2D J-resolved, COSY 45). “C NMR 
(BB and DEPT) and NOE diRerena studies 

The methanolic extract of the dried leaves was con- 
centrated under rcduazd pressure and the crude alkaloids 
were isolated by acid-base extraction. A combinatton of 
CC and prep. TLC afforded the new alkaloid named N- 
dcmcthylalstophyllinc oxindok. It was obtamcd as a 
white amorphous solid. [z]F + 76, (CHCI,. c 0.25). 

The UV sptarum displayed characteristic absorptions 
for the oxindole system. with i.,y” nm (loge) 223 (4.29). 
256(3.9g).2g6sh(344).294sh(3.3I)andi.~’t’nm(logt) 
243 (3.91). The IR spatrum showed typical bands at 
v CHCl llyi 3 cm _ ’ 1650 (conj C-O) and 1705 (lactam C=O). 

The mass spectrum of I showed a [M] l at m/z 368 and 
the htgh resolution spectrum showed the exact mass of 
this peak IO bc 368.1738 in agreement with the molecular 
formula C>, H,,K;,O, (cakd. 368.1736). Similar mcasure- 
mcnts on some of the prommcnt tons served IO establish 
the mass fragmentation pallcrn ol 1. N,- 
Dcmcthylalstophyllinc oxindole displayed a base peak at 
m/z I7YOY4Y. As reported for other oxindolc alkaloids 
[ 2.33 this ion IS formed due IO cleavage of the spiran ring. 
The accompanying peaks at m/r 16l.tB37 and 136.0765 
arc associated with the loss of water and an acyl radical 
(Clf,CO’) from the base peak. Further decomposition of 

--- _-- - - 

the base peak results in the formatton of the scsond 
intcnsc fragment at m/z 56.0503. The rctro Dtcls- Alder 
type fragmentation of ring D gives rix to the mdolc- 
containing fragment at m/z 244 I21 I. Another fragment 
with mir IW.0868 bears the mdole skeleton. 

The 300 MHz (PP’T) ‘H NMR spectrum of I In CDCIJ 
showed three methyl singletsat 62.24.3.17 and 3.85. Thcsc 
signals were assigned IO the aoctyl methyl. N.-methyl and 
methoxy groups respectively The rather low ticld value of 
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tbc N.-methyl group suggested that the nitrogen on which 
the methyl group was attached was adjacent to the lactam 

couplingbetween H-1Saand H-14/3(J,s,. ,., - 11.9 Hz), 
as well as the coupling between H-Ma and H-Ma (J, ,.. ,.. 

carbooyl group. A one-protoo double doublet at 66.80 = 6.3 Hz) could be observed more clearly when the 
was assigned to the H-10 proton. showing ortb coupling 

to H-9 (110.9 
coupling with the H-16~ proton was eliminated by 

= 8.4 Hz) and mcro coupling to H-12 irradiation at 61.99. The H-146 proton resonated as a 
(J ,o. ,* - 2.4 Hz). One proton doublets at 68.16 (Jp. ,. broad triplet at 61.66 (J - 11.2 Hz) whik the H-1411 
- 8.4 H.z)and 66.45 (J,2. ,. = 2.4 Hz) were attributed to proton appeared as a multiplct at 62.29. Irradiation of the 
H-9 and H-12, respectively. Irradiation of the H-10 H-14j proton (6166) resulted in the collapse of tbc 
proton rcaubcd in the collapse of the doublets at 68. I6 and 
6.45 into sioglets. Correspondingly the doubk doublet at 

multiplcts at 63.21 into a doublet (J,,.,,, - 6.5 Hz). 
From the magnitude of the coupliog constants of proton 

66.80 for the H-10 proton collapsed into a doublet (Ilo. p H-3~.H-l4andH-1Sa.acbairconformationofriogDcan 
- 8.4 Hz) when the H-12 proton at 66.45 was irradiated 
COSY 45 [4] spectra (Fig. 1) of 1 showed spin-spin 

be postulated. A one-proton double doublet at 62.53 was 
assigned to the H-6fl proton showing coupling with the 

coupling of signals of H-10 with H-9. The typical pattern gcminal H-6x proton (J,,,, = 13.5 Hz) and vi&al coup 
of signals at 66.45.6.80 and 8.16 confirmed the presence of 
a substitucnt at C-l I of the aromatic nudcw (methoxy 

ling with the H-54 proton (J,,.,, - 7.6 Hz). The H-172 
proton was found to resonate as a doubk doubkt at 4.28 

group). A low tkld singlet at 67.62 was assigned to the 
olctioic proton, H-21, its shift to low field being on 

(J ,,,. ,6a = 7. J ,,.. ,,, - I1 Hz) wbcrcas the H-17/? 
proton resonated as a broad trrpkt at 64.58 due to 

account of its /f-position to the carbonyl group and the 
presence of an adjacent oxygen. Two multiplcts antrcd at 

geminal coupling with H-171 (J,,,, ,,, = I I Hz) and 

61.99 and 3.37 were assigned to H-161 and H-15%, 
vicinal rrans diaxial coupling wrth H-161 (J,7,,,6, 
= IO.5 Hz) 

respectively. Tire H-S@ proton vrcinal to the Nb atom Irradiation of the H-l7a proton at 64.28 kd to the 
appcarcd as an unresolved broad doublet at 6 3.74 whereas 
the H-38 proton appeared as a multiplet at 63.21. The 

colkpvofthe broad triplet at 64.58 toadoubkt (J, ,,. ,b 
= 10.5 Hz). On the other band irradiation of the H-17/3 

ti. IOoiti I70 
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proton resulted in the collapse of the doubk doublet at 
64.28 into a doubkt (J,,,. ,- - 7 Hz). Most of the 
coupling constants were cakulated after horn0 decoupling 
experiments which kd lo much simpler spin decoupled 
patterns of compkx multiplcts. The spin-spin coupling 
interactions were determined through the COSY45 [4] 
speara while the multiplicities of the proton signals were 
unambiguously determined from the 2D J-resolved [S] 
spectrum of 1. The assignments were made by comparison 
of the NMR spectra with known related heteroyohimbinc 
and oxindok alkaloids [b8]. 

In order lo confirm the rclatlve stereochemistry al the 
various cenlres NOE differcncz [9. IO] experiments were 
carriaiout. lrradiationofthc H-15multipletatd3.37gavc 
a 13 y0 increase of the double doublet a( 68.16 assigned lo 
the H-9 proton. This shows the proximity of the H- 15 and 
H-9 protons. On the other hand irradiating the H-9 
proton a( 68.16 resulted in an I1 % NOE a1 the H-15 
proton. These results established that the C-15 proton IS 
transdiaxially disposed lo the C-16/C-17 bond. These 
NOE cfftas could only be obtained with a cis C/D ring 
junction with the C-7/C-3 bond having a fl. and the C-7/C- 
6 bond an z-configuration. Irradiation of the H- I5 proton 
at 63.37 kd loa 5.5% enhancement of H-16 (dl.99). This 
confirmed the configuration of the H-16 proton and allo 
stereochemistry of D and E rings (D/E cis ring junction). 
Irradiation of the mcthoxy singlet a1 63.85 resulted in an 
overall 17p, increase in the area of the H-IO proton a1 
66.80~ wellasa 7% incrcascofthe H-12 protonat 66.45. 
Corresponding 9% and 3.5 Pa NOE of the aromatic 
methoxy group were observed by irradiation of the H-10 
and H-12 protons, respectively. A NOE enhancement of 
6.5 7’ for H-6 was observed upon irradiation of the proton 
a( 3.37 (H-5/? proton). The NOE between the geminal 
protons al C-14, C-6 and C-17 confirmed their ‘H NMR 
assignments (see Fig. 1). The observed NOE values arc 
given in Fig. 2. 

75 MHz (PFT) “CNMR (BB) spectra of Nb- 
dcmethylals~ophylline oxindok in CDCl, showed 21 
carbon rcsonam. Tbc multiplicities of each carbon atom 

Fig. 2. 

were determined using DEPT experiments [I I] with 
polarization pulses of 45”. 90” and 135”. These cxpcri- 
mcnts rcvakd the presence of three methyl carbons, three 
nuthykne carbons and eight mcthine carbons in agree- 
ment with tbc structure 1. The C-10 and C-12 aromatic 
carbons resonated at 106.59 and 96.73, respectively. due lo 
the shielding effect of the C-l 1 rnethoxy group. whereas 
C-l 1 resonated a1 6 160.30 due lo the dcshiclding caused 
by the same group. Two quarternary carbons a1 d 128.0 
and 145.30 in the aromatic region were assigned lo the C-8 
and C-13 carbons. The N, methyl carbon appeared a1 
626.29 indicating that the nitrogen on which the methyl 
carbon was attached was a part of a lactam ring. An 
upficld carbon resonance at d 1%.50 was assigned lo the 
C-19 carbon and suggested the prcscnct of an 2.4 
unsaturated ketone moiety. This is supported by the 
presence of an olcfinic mcthinc carbon rcsonam a1 
d 157.70. The assignments were made by analogy to 
related alkaloids [12, 131. On the basis of the results 
prcscntcd hcrc and correlation of the data with Dricding 
molecular models. Wucturc 1 is assigned lo NV,- 
demethylalstophylline oxindolc. 

EXPERIMEMAL 

General. oplwrl rotation was measured In CHCl,. ‘H NMR 
spcctn were recorded •~ 300 MHz and “C NMR in CDCl, PI 

75 MHz with TMS as InI sId. DEPT cxpIs were carried out with 

the polarization pulse 0 = 45” and 90’ and 135’. For NOE 

dilTere= studies the sample soln was degassal by frretc-thaw 

cycles on I Hugh ncuum line end Ibe normal -rum was 

subtractal from the enhanced spectrum so thar only differences 

were recorded. 

P&JU more&J was colkctcd from Colombo district and 

dcntilkd by Prof S. Balasubramaniam from the UnivcrsIty of 

Pcradenip Sri Lanka 

6xrrocrlon andfiocIiorwrion Powdered dried lava (IO kg) of 

A. mocrophyllo WJU were extractal with McOH (30 I ) by cold 

pacoktion The solvent was enpd in OQcuo and the residue 

macerated with 5 y0 HCl (5 I.). The rq. acidic layer was extr8ctcd 

with CHCI, (5 I.) for acidic. neutral sod weakly tnsic substances. 

Tbc l q. BCXI hya was rendered alkaline IO pH 9 with NH, and 

extracted wcth CHCl, (5 x 5 I.) and dncd (Na&J.) The CHCl, 

CXVM was evapd to dryness to yield crude alkaloids (20 g). 

The crude alkaloIdal frwztion (20 g) was fractionated by lhrh 

chromatography over silia gel (7s 230 mesh. I kg) Elution was 

carried out with increasing pohriues of petrol (I I.). 

pctrol<HCl, (I I ), CHCl, (I IL CHCl,-McOH (I I.) and 

MeOH (1 I.) 
The fraction obtamal on clution with petrol-CHCl, ( I : 1) was 

chromatographal on prep TLC plrta (2 mm). Multiple dc- 

vdopatcn~ with petrol-MeJO (4: I) was carried out IO l flbrd 

the alkaloid Nt,dcmcthylalsIophylline ox&ok Detoztion of 

alkaloidal brnds vu carried 0uI using DrrgcmlrolTs ragen or 

UV light (254 and 336 nm). 

Nt4tmtrhydsrOpJ1yltme oxtdok 

IR ~2,~~ cm 
(1) [a]b’ +76; 

’ 1090 (cyclic etc ) 1620 (C-O) 1650 (a,&unsrd C 

- 20) 1705 (ti C-O) 2950 (CH); MS: m/z (rd. inI) 368 
([M]‘.Cx,H~.N~0,.8~)2U((5)190(6I1)179(100)16l(40)136 

(54) 118 (13) 56 (82k “CNMR (75 MHz CDCl,t 189.50 (C-2) 

6349 (C-3) 54i6.12 (C-5) 41 72 (C-6) 56.60 (C-7) I2800 (C-8) 

126.33 (C-9) 106.59 (C-IO) I60 30 (C-I I) W.73 (C-12) I45 30 (C- 

13)30.67(C-l4)24.IJ(C-I~)37.09(C-16)68.l0(C-17)24.90(C- 

18) 196.50 (C-19) 12I 50 (C-20) 157.70 (C-21) 26.2Y (N,-CH,l 

55.58 (AraH,) 




