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Abstract-Two new trtterpenes, oleanderohc acid and kanerodtone, have been isolated from the fresh, undried and 
uncrushed leaves of Nerrum oleander and their structures established as 3/I-p-hydroxyphenoxy-1 la-methoxy-12a- 
hydroxy-20-ursen-28-otc actd and 28-hydroxy-20 (29)-lupen-3,7-dtone, respectively, by means of chemical and spectral 
studies. 

INTRODUCTION 

In continuation of our studies [ 141 on the constituents 
of fresh, undried and uncrushed leaves of Nerlum olean- 
der, two new triterpenes oleanderohc acid, a weakly 
acidic triterpene, and kanerodione have been isolated 
from the neutral fraction of the methanohc extract of the 
leaves collected from the Karachi region in the month of 
July 1986. Their structures have been elucidated as 1 and 
4, respectively, from then high resolution mass, IR, UV 
and NMR spectral data. These trtterpenes are of potential 
pharmacologtcal significance since the fraction contain- 
mg these constituents showed central nervous system 
depressant activity in mice. 

RESULTS AND DISCUSSION 

The UV spectrum of oleanderohc acid (1) showed 
maxima at 205, 230, 280, 310 and 330 nm, while the IR 
spectrum indicated bands at 3420-2500 (-COOH), 3400 
(-OH), 29w2845 (C-H stretching), 1700 (carbonyl of the 
acid group), 160&1400 (four peaks, C=C and aromatic 
ring) and 1150-1000 cm-r (C-O). Mass spectrometry 
(EI/FD/FAB) of 1 dtd not give a [M] + but demonstrated 
significant fragments at m/z 454.3409 (C,,H,,O,), and 
940418 (C,H,O, fragment a), the latter showing the 
presence of a phenoxy group m the molecule. The 
‘H NMR spectrum showed seven three-proton signals at 
60.81,0.85 (d, 5=7 2 Hz, H-29), 0.88, 0.90,093,094 and 

1.66 mdrcatmg the trrterpenotd nature of the compound 
[S]. The last singlet assigned to H-30 along with a one- 
proton multtplet at 65.21 led to the location of a double 
bond at C-20 which was confirmed through CrO,/ 
pyridine oxtdatton of fully protected derivative 4, fur- 
nishing the 22-ketone derivative (5) Three one-proton 
doublets of doublets at 64.27 (J3.,zB= 8.0 and J3.,2. 
=7.0H~),64.12(J,~~,~=118andJ,~~,~~~=59Hz)and 
64.18 (J 128,138=7 0 and J,28,1 ls=5 9 Hz), demonstrated 
the presence of three oxygen substituents m the car- 
bocychc skeleton. The nature of these substttuents was 
indicated as a methoxy group (6 3 63), a p-hydroxyphen- 
oxy function (66.81, 2H, d, J=7.0Hz, 67 12, 2H, d, J 
= 7.0 Hz, H-2’, 6’ and H-3’, 5’) and a hydroxyl function by 
spectral data. These data led to the calculatton of the 
molecular formula as C,,H,,O, and it may be suggested 
that the ion at m/z 454.3409 (C3,,H4603) results from the 
loss of the p-hydroxyphenoxy and methoxy functions. 
Compound 1 formed a dimethyl derivative (2; 60Me 
= 3.61, 3.63, 3.65) on reaction with diazomethane which 
furnished the monoacetyl derivative (3; doAE= 1.98) on 
reaction with acetic anhydride/pyridme. These observ- 
ations mdtcated that 1 has a -COOH group apart from 
the functionalittes discussed above Significant fragments 
(see structure 1; Table 1) showed the location of the p- 
hydroxyphenoxy group at C-3, a COOH group at C-17 
and OMe and OH groups at C- 11 and C- 12, respectively. 
Decoupling experiments showed that the protons at 
64.12 and 4.18 are mutually coupled since irradiation of 
each of these converted the double doublet of the other to 

2 RI = R3 = MC R’ = ,, 

3 R’ = R’ = Me. R’ = AC 
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Table I High rewlutron mass spectral data of compound 1 

High rewlutmn C orrcapondmg High rcsolutmn Correspondmg 
Fragment maw formula 

940418 C ,H,O ( + 13) 
105 0435 C’,H,O 
107 0825 C,H,, 
1190568 <‘,H,O 

120 08X7 C,H,, 
12202X1 C,H,,OI 
I34 1049 (‘IIIH,, 
138 0725 C,H,,,C), (+2H) 
151 0744 C,,H,,O, r&H) 
165 OY9S C,,H, ,O, ( ~ H) 
174 1311 C,,H,, 

Frdgment 

a doublet These signals have been assigned to H-l 1 and 
H-12, respectively, as m the ‘H NMR spectrum of the 
acetylmethyl derivative (3) the chemical shift of H-l 1 
remained unaffected while that of H-i 2 shifted to 65 32 
The coupling constants of these protons led to the a- 
orientation of both the methoxy and the hydroxy func- 
tions In each homonuclear decouphng experiment the 
proton at 84 27 remamed unaffected and could be as- 
signed to H-3 Its coupling constants further showed that 
the p-hydroxy-phenoxy substttuent IS P-oriented Fur- 
thermore, lrradlatlon at ii6 81 collapsed the doublet at 
67.12 to a smglet and vice oersu, thus estabhshmg the para 
substitution of the hydroxy function m the aromatic rmg 
In the light of these observations, structure 1 has been 
assigned to oleanderohc acid The structure and stereo- 
chemistry of the various centres of oleanderohc acid have 
been conclusively estabhshed through catalytic reduction 
of the trimethyl derlvatlve (4) of 1 to 6 which was ldentlcal 
with the product (14) obtained from acetylmethyl ursohc 
acid followmg the path depicted m Scheme 1 and de- 
scribed m the Experimental 

;M -C,H,OJ + 

OMe 

mabb 

174 1135 

179 IIS6 

194 I212 

214 1337 

219 131x 

233 1541 
24X l-177 

248 1376 
261 1941 

454 3409 

4 R’ = R’ = H 

5 K’ R’ = 0 

6 R’ = R’ H 20 2, dhydr” 

Exact mass measurement of the [M] * of 15 led to Its 
formulation as C,,,H,,O) ([M] ’ m/z 454 3446 through 
EI source, 455 3520 through t ve Ion FAR source) The 
‘H NMR spectrum showed \I\ methyl srnglets at ;iO 76. 
0 82, 0 93, 0 97, I 02 (t1-23, 1~1-24, H-25, H-26. H-27) and 
1 6X (H-30) and IUO one-proton doublets at (i4 58 (J,,,,, 
= I 5 HI, H-29~1) and 4 OK (J,,, = I 5 HI. H-2Yb) mdl- 
catmg the lupane type skeleton [S] Two one-proton 

a 
(11) PrjH,/ttOH 

- ---- -- 

14 

Scheme 1 
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Fragment C (+ H) Fragment d 

I 
-CH,OH 

Me+,< “? 

- 

“*F&J 
Me- 

Fragment b 

doublets at 6 3.32 (J,,, = 11.0 Hz, H-28a) and 6 3 79 (Jgem 
= 110 Hz, H-28b) m the ‘H NMR spectrum exhibited the 
presence of a -CH,OH group and the fragments at m/z 
234.1982 (fragment d) and 203.1797 (fragment b) corre- 
sponding to formulae C,,H,,O and C,,H,,, respect- 
ively, (see Experimental), showed that it IS located at C-14 
or C-17 [6]. On acetylation with acetic anhydnde/pyrl- 
dine 15 afforded the monoacetyl derivative (16, 6OAc 
= 2.04), m the ‘H NMR spectrum of which the carbmylic 
signals shifted to 64 0 (Jgem= 11.0 Hz) and 64.29 (J,,, 
= 11.0 Hz) The fragments b and d in the high resolution 
mass spectrum (Table 2) of 16 conclusively established the 
position of the hydroxyl group at C-28. The calculation of 
the double bond equivalence and IR spectrum 
(1710 cm- ‘) indicated that the remaining oxygen atoms 
are carbonyl functions. The fragments at m/z 138 1043 

- MrCOOH 
k-_-g 

::,,::; 

CH,OH 

‘,o,, 

17 

(fragment a), 233.1554 (fragment c) and L34.1982 (frag- 
ment d) in the mass spectrum of 15 correspondmg to 
formulae CgH,,O, C15H2,02 and C,,H,,O (IX& struc- 
ture), respectively, mdlcated that one oxygen atom 1s 
located m rmg A while the other 1s m ring B Their 
posltlons at C-3 and C-7 were finally established by the 
fragments a, c, f and I (Table 2) observed m the high 
resolution mass of 16 (see structure 16). In the light of 
these data structure 15 has been assigned to kanerodlone 
which was finally confirmed by Its Wolff-Klshner reduc- 
tion to a product, the melting point and spectral data of 
which are comparable with those reported for 3-desoxy 
betulm [7-91 

EXPERIMENTAL 

Mps uncorr MS were recorded on double focussmg mstru- 

ments connected to a computer system. Exact masses of various 

fragments were obtamed through peak matchmg and lugh 

resolution MS ‘HNMR spectra were recorded m CDCI, at 

300 MHz Optical rotations were measured at 24” m CHCl, 

Merck slhca gel 60 PF,,, was used for TLC Leaves of N. 

oleander were ldentlfied by Dr S I Ah (Department of Botany, 

Umverslty of Karachi) A voucher specimen (N. OL-1) has been 

deposited m the Herbarium of the Botany Department, Umver- 
slty of Karaclu 

Table 2 High resolution mass spectral data of compound 16 

High resolution 

Fragment mass 
Correspondmg 

formula Fragment 

High resolution 

mass 
Correspondmg 

formula 

; 700418 84 0967 C,H,O 

C,H,, (+2H) 

h i 208.1475 194.1364 C&ls% 

C,,H,,O, 

; 1210996 97 0631 C,H,O (-H) 

:I;;,eOz - OAc) 

i k 234.1610 248 1729 G ~Hz@, 

C,,H,,O, 

; 139 134 1103 1125 G&,, I C,,H&, 

C,H,,O (+H) WI’ 
496 344 2320 3550 

CXHWO., 
g 190 1681 C,,H,z (f2H) 
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The residue left on removal of solvent from the combmed 

MeOH percolates of the fr undried and uncrushed leaves of N 

oleander (30 kg) was dlvlded mto acldlc and neutral frs The 

neutral, petrol msol fr was dissolved m MeOH dnd kept m the 

cold overmght when a colourle\s crystalhzate settled out which 

was filtered, and ultimately ldentlfied as a mlxt of ursohc and 
oIeanohc acids by comparison of the MS, IR, ‘H and ’ 'CNMR 
data [IO, 111 of their acetyl MC derlvatlves (Ac,O -pyrldlne, 

CH,N,) with those reported m the ht The mother liquor was 

subJected to prep TLC (Aca gef CHCl,-MeOH, 19 I) and the 
major band was rechromatographed by TLC (sllrca gel, 

petr&EtOAc. 9 l), which afforded I as a colourless crystalhz- 

dte In another workrng the neutral fr wag dtssolved m 90% 

MeUH and successrvely shaken out wrth petrol and 

petrol-C,H, (1 I) The residue obtained from the MeOH phase 

after usual work-up, was dissolved m C,H, and the soln treated 
w&h a httle petrol A small msnl darkah ppt was hltered off and 
the filtrate freed of the solvent under red pres The hght yellow 
powdery restdue was then subjected to prep TLC (?lhca gel, 

C,H,-EtOAc, 4 1) when IS was obtamed ns a homogeneous 

constituent 

Oleunderolw acld (1) Irr plates (petrol-EtOAc, 4 I), mp 

262-264’ (33 mg, 1 03% yreld, of the wt of total neutral fr ), [a]; 

+SOO’ (CHCI,. c 004) HRMS m/z 454 3409 [M-mC,H,O, 

-OMe]+, C H 0 requires 454 3446, EIMS m/z (rel mt %) 3” 4h 3 
454 [M -C,H,O, - OMe]+ (2), 436 (4), 423 (3), 390 (2). 356 (S), 

314(3),248(38),203(52), 189(4S), 13S(SO), 119(64)and 69(100), 

UV i z:p” nm 205, 230, 280, 310 and 330 nm, IR v zt:‘l cm- ’ 
3420-2500 (-COOH), 3400 (-OH), 290&284S (C-H stretching), 

1700 (carbonyl of the acid group), 160@ 1400 (four peaks. C=C 

andaromat~crmg)and1150-1000cm~‘(C-0).’HNMR hO81, 

0 88,O 90,O 93,O 94 and 166 (each 3H. \,6 x Me). 0 85 (3H. d, J 
= 7 2 Hz, H-29). 2 28 (1 H, d, J, , Ip = I 1 8 Hz, H-9), 3 63 (3H. \, 

OMe),412(1H.dd,J,,~,=118andJ,,~,,,,=59Hr,H-lI~). 

418 (IH, dd. J,zp,38=70 and J,,I,,,8=59Hz. H-128), 427 

(lH, dd, J,,,p=80 and J,,,,,=70Hz, H-3x). 521 (lH, 1. J 
= 3 4 Hz, H-21), 6 81 (2H, d, J = 7 0 Hz, H-2’ and H-6’) and 7 12 

(2H, d, J=7 0 Hz, H-3’ and H-S’), HRMS (Table I) 

Me~h~latron of 1. Methylation of 1 (25 mg) with CH,N, at 

room temp afforded 2 (26 mg), 1rr plates (MeOH). mp 254-256‘ 

EIMS m/z (rel mt %) 468 [M-C-t-I@-OMe]’ (2), 411 (21, 

262 (8), 203 (18), 189 (I4), 148 (12). 89 (40), 69 (70) and 57 (100) 
IR ,~~~r3 cm ’ 3400 (-OH), 29@+2840 (C-H btretchrng), I725 

(carbonyl ofester group) and 16Oih I350 (four peaks of nromatlc 

ring, >C=C), ‘H NMR 60 82, 0 89, 0 91, 0 93, 0 95 and 1 67 

(each 3H, 5, 6 x Me), 0 86 (3H. d, J = 7 0 Hz. H-29), 2 29 (I H. d, 
J ,,,,~=11,8Hz,H-9j,361,363r365(each3H,~,?x0Me).41?- 

(IH,dd,J,,8,~=118andJ,,I,,,~=S9Hz,H-lI~~).4l7(1H,dd, 
J ,ZP,I~B=70dndJ,~a1is=5.9Hz. H-12P),42X(IH.(fd..J,,,,~ 

= 8 0 and J31,2z =70Hz. H-32), 521 (IH, I, J=34Hz. H-21), 

6.81 (2H,d,J==70 Hz.H-2’dndH-h’)and7 IZ(2H.d. J-70 Hz, 
H-3’ and H-S’) 

Atetylutron of 2 Acetyidtlon of2 (6 mg) with Ac,O,,pyrldme at 

room temp afforded the monoacetate 3 (6 2 mg), irr plates 

(EtOAc), mp 258-260” EIMS m/z (rel mt %) 510 [M - C,H,O, 

-OMe]+ (1),423(2),313(6),239(8),203(4),89(18)andS7(100), 
IR trZ!JF” cm ’ 29(X&2850 (C-H btretchrng), 1730 (hr. carbon- 

yls) and 1620-1360 (four peaks of aromatlL ring. )C=C), 

‘H NMR 60 82, 0 89. 0 91.0 93, (195 and 167 (each 3H, \, 6 

xMe), 086 (3H, J, J==72Hz, H-29), 229 (lH, d. Js,,ip 
= 11 8 Hz, H-9), 198 (3H. s, OAc), 3 61, 363, 3 65 (each 3H. \, 3 

xOMe). 413 (1H. dd, J,,,,,-118 and .1,,,$,2,,:=59Hz. H- 

ll,& 428 (lH, dd, J,,,B=80 and J,,,,-7OH7, H-3@, 521 

(IH,t,J=34Hz.H-21),532(1H,dd,J,Z,,,,8==70andJ,,,,,,,, 

=S9Hz,H-12~),68I(2H.d,J=7OHr,H-~andH-h’)and711 
(2H. d, .I = 7 0 H7 H-3’ and H-5’) 

M/rl/~umton reacfron oj 2 2 (15 mg) was refluxed with Na m 

toluene for (61 6 hr Me1 was added to the reaLtlon rniht uhlch 
wd\ retluxed for further 2 hr ‘md worked-up m the usual manner 

Purdicatmn of the residue by prep TLC ifforded the trlMe 

derlvatlve 4 (12 mg). needles (MeOH), mp 260 262 . EIMS m z 

(rel mt %) 482 [M- 123 -311’ (5) 

0 udurron of 4 to 5 A soIn of4 (6 m&l In pyrldme wds added to 

a slurry ofCr0, (IO mgl dnd pyrldlnc (I ml) ,imd stirred for 4 hr 

at room temp Work-up of the reactlon mlxt in the usual manner 

furnrshed the ketone (5) rod4 (MeOH), mp 246 248 , ElivfS &Z 
(rel mt %) 496 [M--123--311’ (3) 

I~~dn~yrrrorrorr ol4 lo 6 4 (6 mg) was hydrogenated rn EtOH 

over Pt black dt room temp for 36 hr Corrventrunai work-up 

gave the drhydrotrtMe dcrrtdtrbc (6). necdlc~ (M&H), mp 

251 253 EIMS m I (rcl mt 0:) 484 LM 1’3 -31)’ (6). 324 

(IO). 265 (12), 195 120~. 124 (40) 109 (6.5) dnd 77 (701 ‘H NMR 

ii230 (IH, d. J, Irp= 12 0 HL. 1-1-Y) 3 68, 3 67 3 65, 3 64 (c,lch 

3H.~,4~OMe).4lS(1H,drl.I,,~,,~-170a~~d./,,,,~,,=S5H~, 

H-ll~~),417(1H,dd.J,~,,,,,,-70~ndJ,,,~,,,,-5SHr.H-12). 

428 (IH, dd, .I,, >,,-80 and -I,, :Z-?O Hz, H-XX) 
3P-Acefour- 2-ow-mrfhj I-urw-2X-oarr (81 Acetyl Me ursohc 

acid (7) (200 mg) obtamed by acetylatron (AclO-pyrldme) and 

methylatlon (CH,N,) of ursolrc dc~d rn the usual manner was 

oxtdlzed with H,O,-HOAc dccording to the procedure de- 

scribed earher [ 121 The colourless residue thereby obtained was 

purified by flash CC (slhca gel, CHCI,) ultlmarely yleldmg the 

12-keto dernative (8) (100 mg), needle\ (MeOH). mp 251&2CZ 

(ht mp 246-250 ), FCMS m:-_ (rel mt O:il 52X [Mj - (10) Cl?(ZOI, 

498(19),453(21) 439(8).317(11),?781?1) 2621481 218(22),X3 

(791, 189 183). 7.S (72) and I?? (88) 

3/1-Accto~~-I I I?-dlo.uo-mrth~/-lrr\‘I-28-ncrtr 19) SeOL (25 mg) 

w&s added to choxan (2 S ml) dd with a few drops of H,O and 

sttrred nt LU 50 [13] After a few mm the SeO, scent mto soln, 8 
(100 mg) was added and the rcdctlon ml\t refluxed with atlrrmg 

for IOhr when TLC showed one major UV detectable spot Ttns 

was worked-up m the usunl mdnncr ultimately yleldmg 9 
(70 mg)? small rods (MeOH), mp 313 216 EIMS 1~2’: (ret mt 

%) 542 [M]’ (3) 527 il Ii ~513 (71). 453 (II). 117 (28). 292 (5). 
278 (32), ‘18 (42) 189 (40). 175 (73) and 133 (451. I!V / $:” 

292 nm 

3P-p-hlrrho~~pl~eno\r‘-l I,l?-dcn~n-ur\a-‘X-i,tc md (It! Hy- 

drolyal\ (2”/~ KOH m MeOH. overnlght. room temp) of 9 

(6Omg) gave 1 l,ll-drtrxo-3/1-hydr~~~~-ur~‘i-2S-crrc dud (RI1 

which was dissolved m pyrldlne (I ml). treated with PhSO,CI 

(1 ml) at room trmp o\ermght and worhed-up m the usual 

manner affordmg 3-0-benzenesulphonyl derl\atl\c (I I) as nn 

amorphous powder, EIMS m 2 (rcl mt “Ai) 455 JM ~~ 141 - 30] + 
(4). 278 (20) 233 (18). 189 154). 157 118). 141 (20~. 125 (5),93 (30) 

and 77llOOl ReactIon ofll with p-Me0 C’,H, OH rn pyrldlnc 

(overnlght room tcmp) dnd purification b! prep TLCt~hca gel. 

CHCI, MeOH, 19 I) after ubual Nork-up the rc<lctlon milt 

turmshed the 3-0-p-metho~yphrnyl derlvatl\c (121141 mg) J\ the 
major product FTne needle\ from MeOH mp 271 27.3 , EIMS 

nz,‘: (rel mt 9/n) 46? [M - 11s) ’ (5). ‘7X (24),1?? (101, 180 (h(l) 

163 (4l), 124 (2OJ, 109 (I I). dnd 77 (54) 
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(ll), 171 (60), 124(20)and 109(25);‘HNMR 62.12(1H,d,J,.,,@ H,N-NH,) for 15 hr at 18&200” Usual work-up of the reactlon 

=ll 8H~,H-9),414(1H,dd,J,,~,~=118and5,~~~,~~=5.6Hz, mtxt afforded 17, mp 141-142” (MeOH) EIMS m/z (rel mt. %): 

H-lla),4L6(1H,dd,J,,B.l~a=7Oand~lza,lla=56HzH-128), 426 CM]’ (10) ‘HNMR 60 73-O 76,O 79,O 9& 0.97,1.69 (each 
13 on methylatlon (CH,N,, Na-toluene-Me I) gave 20,21- 3H, s, 6xMe), 330 (lH, d, 5=10.5 Hz, H-28a), 3.76 (lH, d, J 
dlhydro-trlMe oleanderohc acid (14) which was ldentlcal with 6 =105 Hz,H_28b),460(1H,d,J,,,=l 5 Hz,H-29a),471 (lH,d, 
obtamed by methylatlon and catalytic reduction of 2 J gcm= 1 5 Hz, H-29b) 

Kanerodrone 15. Elongated rods (C,H,-EtOAc, 4 1), mp 

178-180‘ (30 mg, 0 08% yield of the wt of total neutral fr), [alA 

- 36 36” (CHCl,, c 0 11) HRMS m/z 454 3443 [M] +, C H 30 46 0 3 
requires 454 3446, 138 1043 (C$H,,O, fragment a), 203.1797 

(C,,H,,> fragment b), 233 1554 (C,5H2,02r fragment c) and 
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