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Abatrset- A novel oxindole alkaloid macroxine (1) has been isolated from the leaves of AIsroniu macmphyflu and its stt’WtW? 
was established on the basis of 1D and 2D NMR experiments including HOHAHA, HMQC and HMBC measurcmeuts. ft is the 
first member of a new class of oxindole alkaloids. 

Ahmia macmphylla Wall. (Apocynaceae) is native to Sri Lanka. Several oxindole alkaloids have been 

reported from ALFtonia species. ‘I’ Our investigations on the leaves of A. macrophylla have led to the 

isolation of a novel oxindole alkaloid named macroxine (1) from the ethanolic extracts by repeated column 

chromatography. 

The high resolution mass spectroscopy of (1) confirmed its mass as 342. 1947 thus establishing its 

molecular formula as CznH~N203. An important fragment at m/z152.1066 (40%) in its mass spectrum 

corresponded to the formula CcH14N0, not usually found in oxindole alkaloids. An important peak at m/z 

284.1563 corresponding to the formula C17HmN202 appeared to be due to the loss of a hydroxylated propyl 

unit. The UV spectrum of (1) exhibited absorption at 256 nm characteristic of the oxindole chromophore. 

In its IR spectrum it showed an absorption at 1700 cm-’ (oxindole carbonyl) and 3300 cm-l (hydroxylgroup). 

The ‘HNMR spectrum (400 MHz, CDCl3, Tahle 1) afforded AB doublets for two protons at 6 4.71 

and 4.88 (J = 11.4Hz). The downfield chemical shifts and the presence of geminal coupling suggested that 

the two protons were those of a methylene group which was located between two hetero atoms. The four 

aromatic protons were found to resonate at d 7.55,6.92,7.20 and 6.73, their number and splitting pattern, 

indicating the lack of any other substituent on the benzene ring. Of the two methyl groups one resonated as 

a singlet at 6 3.20 assigned to the Na-CH3 protons, while the other appeared as a doublet at a 1.31 showing 

vicinal coupling in the COSY spectrum with a split quartet for the methine proton at d 3.95. The downfield 

chemical shift of this methine proton and the coupling pattern established the presence of a CH3 CHOH 

grouping. The methine proton of the CHOH group was found to be coupled in the COSY spectrum with 

two double doublets at d 1.50 and 1.66 indicating the presence of a hydroxylated propyl side chain. The 
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Figure 2 (a), (b), (c): HOHAHA (straight WOWS) and COSY @wad arrows) 
intcmctions for tmcmxine (1) 
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Table 1. ‘H (400 MHz) and 13C(100 MHz) NMR data for macroxine (1) in CDCI3 

CubonNo. dc multiplicity(DEfT) 

2 in.71 s 

3a 68.48 d 

5a 59.05 d 

Q 39.80 t 

qe 

7 55.82 5 

8 138x3 s 

9 123.88 d 

10 122.61 d 

11 127.59 d 

12 107.22 d 

13 141.94 s 

l& 33.09 t 

1qS 

l5a 28.02 d 

16CZ 36.98 d 

17a 68.50 t 

178 

18 23.64 q 

19 66.42 d 

2Oa 44.39 t 

2Ob 

21a 79.79 t 

218 

N-CH, 26.30 9 

3.15(d,J =6) 

3.71(dd, J = 7.7,2.1) 

2.24(dd,l = l3.3,7.7) 

237(d,J = 133) 

7.55(ddJ = 7.5,1) 

692(dt,J =7.5,1) 

7.2O(dt, J = 7.&l) 

6.73(d,J = 7.5) 

1.84(dd,J = 133,6) 

2.0(m) 

3.07(m) 

1.4O(d,deformed) 

3.82(d,J = 11.5) 

4.21(dd, J = 11.5,2.1) 

1.31(d, J =6.1) 

3.95(split q, J =6.1) 

1.66(dd, J = 155.9) 

l.M(ddd, J =X2,7.6,2.1) 

4.71(d, J = 11.4) 

4.88 (d, J = 11.4) 

3.20(s) 
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presence of a secondary hydroxyl group was also confirmed by Horeau’s procedure3 by which its ‘S 

configuration was established. 

The spin systems present in (1) were investigated by HOHAHA and COSY-45 experiments. The 

HOHAHA was recorded with mixing times of 40ms, 80ms and 120ms.4-6 At larger mixing intervals (1%) 

total correlation between all protons in each spin system (irrespective of whether they were directly coupled 

or not with each other) was observed, whereas at shorter mixing times the magnetization spread to closer 

protons within the spin system.‘-’ The HOHAHA and COSY-45 spectra indicated the presence of three 

spin systems [Fig. 2 (a-c)]. 

The DC NMR spectrum (DEBT, Table 1) showed the presence of two methyl, five methylene, nine 

methine and four quaternary carbons in the molecule. A low field methylene signal at d 79.79 was assigned 

to C-21 located between the oxygenand nitrogen atom. The lactam carbonyl carbon resonated at b 177.71. 

One bond correlations between ‘H and 13C-nuclei were established by the inverse ‘H-detected 

heteronuclear multiple quantum coherence (HMQC)‘-I2 experiment and the results are presented inTable 

1. 

The ‘H/13C long range connectivity information obtained from the inverse heteronuclear multiple bond 

connectivity HMBC? experiment allowed the various fragments to be connected together. The protons at 

d 2.24 (C&H) and 6 2.37 (C-#H) exhibited 2JcB cross-peak with C-7 (d55.82) and with C-5 (b59.05) and 

3Jcx-r cross-peaks with C-8 (6138.13) and C-2 (d 177.71) while C-3 nH (d 3.15) showed 3Jc~ interaction with 

C-8 (a 138.13) indicating that C-6 and C-3 were both directly attached to the C-7 quaternary carbon. The 

hydroxypropyl unit must be attached to C-15 (628.02) since C-2OHa (6 1.66) and C-20Hb (b 1.50) showed 

2Jc~ cross-peak with C-15 (6 28.02) and 3JcB connectivities with C-16 (d36.98) and C-14 (b33.09). The 

proton at 8 3.71 (C-5aH) showed 3JcB connectivities with C-15 (d 28.02) C-3 (d 68.48) C-7 (655.82) and 

C-17 (a 68.50) carbons. The proton at 6 1.40 (C-l&H) must be attached to a carbon located between C-15 

and C-17 since it showed 2JcB interaction with C-17 (6 68.50) and ‘JCH interaction with C-20 (644.39). The 

protons at 61.84 (C-14aH) and b 2.0 (C-14j3H) showed 2Jc~ coupling with C-3 (d 68.48) and C-15 (d 28.02) 

indicating the attachment of C-14 with C-3 and C-15. The C-14 protons also showed ‘JJCI-I interaction with 

C-7 (S55.82) and C-20 (6 44.39) as expected for structure (I). The protons at b4.21 (C-17bH) and 3.82 

(C-17aH) showed 3JcB interaction with C-21 (b79.79) while the protons at 64.71 (C-2laH) and 4.88 

(C-2uH) showed 3Jc~ interaction with C-17 (b68.50). The above data resulted in the assignment Of the 

structure (1) to macroxine. Lowest energy conformation (Fig. 3) was determined by using MhQ 

calculation 13. The calculated coupling constants for low energy conformation (Fig.3) were found identical 

with the observed Js. 
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Scheme 1 

a21 

Figure 3: Lowest energy conformation of macroxine (1) determined by 
MM2 calculations. 



3134 
ATWUR-RAWAN et al. 

Biogenetically, macroxine (1) may arise from voachalotine oxindole14 (3) or a closely related compound, 

by fragmentation of the intermediate (4), trapping of the immonium species by ether formation and 

hydration of the olefin (Scheme 1). Macroxine (1) is the first oxindole alkaloid having a linkage between 

C-17 and C-21 through oxygen in which the C-20 and C-21 bond has been broken giving rise to the propyl 

side chain. 

EXPERIMENTAL 

Goal Methadar The UV spectrum was reuxded on a Shimadzu UV-240 spectrophotometer; the IR spectrum was 

recorded on JASCO A-392 spwtrophotometer; HRMS were recorded on Finnigan MAT-312 mass spectrometer connected to PDP 

D/34 @EC) computer system. 1D and 2D ‘HNMR spectra were recorded at 400 MHz in CDCb on a Bruker AM-400 NMR 

spectWpIlotOmeter. 

PMW Mate&h The leaves ofAlstoniu mucmphylka were collected from colombo and Peradeniya, Sri Lanka and identi6ed 

by Prof. S. BaIas~bramonium. Department of Botany, Peradcniya University, Srilanka. 

IaoIaties~ of AIkaIoIds: The ethanotic extract of the dried leaves (3OKg) of A. mocmp/ry#u was concentrated and acid&d 

with 10% HCI and extracted with hexane. The aqueous acidic extract was then basified with NH3 and extracted with CHQj at 

pH9. The crude alkaloidal content at pH 9 (30g) was subjected to column chromatography (sihca gel). A fraction obtained in Chub: 

MeOH (9rl) was again subjected to column chromatography (silica gel). A fraction obtained in neat CHCI3 deposited crystak at 

room temperature. The crystals were soluble in ether wshing with ether Ief1 behind an amorphous solid (6 mg) showing a singks 

spot on tlcin the solvent system hexane: acetone (8.51.5) which gclve an orange colour with Dragendorffs’s reagent and nocohxu 

with ceric sulfate, identified as macroxine (1) 

Mxrosbm (1): [a] + 72P (C =0.002, CHCb); IR (CHCl3) 3300,17OO cm-‘; UV (CHsOH) 256nm (log = 4.2) ), ‘HNMR 

and “CNMR-Table 1; HRMS found mLz3421947, C&I26N203 (lOa%), 325.1942, (CzoH~Nfi) (18%), 284.1563, C17HmN202 

(lo%), l521066,CeH14NO (90%). 

Add IIydroIyaIa d Maeroxine (1): To 4mg of macroxine (1) lml of MeOH and 1mI of 10% aqueous HCI were added and 

the solution kept overnight at room temperature. No reaction took place indicating that the compound (1) was stable to aqneous 

acid at room temperature. The solution was then refluxed for six hours. Then the reaction mixture was cooled down by adding ice 

and NaOH solution was added to basify it. At pH 9 the reaction mixture was extracted with ethykcetate. The ethyl acetate extract 

~85 evaporated and tic was checked showing one alkaloidal spot on tic (hcxane: acetone, 7:3) with some non-alkaloidal impurities. 

The compound was purified on tic. The molecular ion of the compound was observed at m/z 324, indicating that dehydration 

~utred. The 1HNMR spectrum could not be recorded due to paucity of sample. 
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Table 2. Long range ‘H-13C connectivity (HMBC) for macroxiae (1) in CDCh 

‘H *kH 3JCH 4JCH 
d d d 6 

Minor correlations 
d 

755(C-9H) 

72O(c-1lH) 

6.92(C-1OH) 

6.73(C-l2H) 

4.&3(C-2l/?H) 

4.7l(C-21aH) 

4.21 (G17pH) 

382 (C-17d-r) 

3.71(C-SaH) 

3.lq c-3aH) 

224(CQH) 

237(0 

2.O(C-1qH) 

uM(c-1kH) 

166(cxOHa) 

l.M(C-2OHb) 

lAO(C-16~ H) 
131(C-l8H) 

122.61(C-10) 

55.82&-7) 
59.05(C-5) 

55.82(C-7) 

59.05(C-5) 

68.4s(C-3) 

28.02(C-15) 
I%l8(C-3) 

28.02@-15) 
66.42(C-19) 

28.02(C-15) 

66.42(C-19) 
28.02(C-15) 

68sO(C-17) 
66.42(C-19) 

x27.59 (C-11) 
141.94 (C-13) 
123.88(C-9) 
14194(C-13) 

l38.l3(C-8) 
107.22(C-12) 

13S.l3(C-8) 
122.61(C-10) 
68.48(C-3) 

68.5O(c-17) 
68.48&-3) 
68.5O(c-17) 

59.05(C-5) 
79.79(C-21) 

59.05(C-5) 

79.79 (C-21) 

59.05(C-5) 

28.02(C-15) 

2&02(C-15) 

68.48&-3) 
ti8.5O(c-17) 

55.82(C-7) 

28.02(c-15) 
59.05(C-5) 

39.8O(C-6) 
138.13(C-8) 
138.13(C-8) 
177.71(C-2) 

138.13(C-8) 

1?7.71(C-2) 

55.82(C-7) 

44.39(C-20) 
55.82(C-7) 

44.39(C-20) 
36.98(C-16) 

33.09(C-14) 
23.64&-18) 
3698(C-16) 

33.09(C-14) 

23.64p18) 

44.39(C-20) 
44.39(C-20) 

123.86(C-9) 

55.82 (C-7) 

55.82@7) 

39.8o(C-6) 

39.8O(C-6) 6&48(C-3) 

68.50(c-17) 

79.79(C-21) 

68.5O(c-17) 

79.79(C-21) 

68sO(C-17) 

68.5O(C-17) 
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