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Ahtrast -O-Acetykthanolaminc, studied as its dns derivative throughout, was isolated from Lens culinaris and 
identified by spaztroscopy/synthcsis. Chromatographic evidence indicated its presence in 12 other kgurnca. 
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INTRODUCTIOS 

N-Aatylated derivatives of amincs, like those of spcr- 
midinc [I]. putrcscinc [2], cadavcrine [33, histamine [4j, 
norcpinephrinc [S], scrotonin [6]. Smcthoxytryptaminc 
[7] and tryptaminc [8] are well known natural products, 
though, so far. only the latter has been found in a higher 
plant (Pros@ n&u). O-Aatylatcd amina are much 
rarer though aatylcholine oazurs in Viscum olbw (mis- 
tletoe) [9], Spinaceo oleracea [lo], Phawolus vdguris 
[IO], Pisw sativum [IO], Solanum n&wn (black 
nightshade) [I I] and Ipomvco aburiloide [ 121, as well as 
having an essential rok in mammals. 

Ethanolamine may well be a universal constituent of 
higher plants, probably due 10 its rok in phospholipid 
metabolism, but its only known derivalivcs have ban N- 
(7-L-glutamyl)-ccthanolamine, from the mushroom, 
Agaricw bisporus [13], and dicthanolamine from a 
number of composite species [14]. We now add O- 
acelykthanolaminc 10 this list of naturally occurring 
derivaGvcs. 

RUXLTS 

Here. all amincs were first rcaaed mth S- 
dimcthylamino-naphthalcnc-I-sulphonyl chloride (dns 

chloride) lo make them both easier lo detect and 10 isolate. 
Dns-O-acetykrhanolaminc (dnscthanol-2-amino- 
acetate) was first recognized as a fluorescent spot running 
slightly slower than dns merhylanunc m both solvents on 
standard ZD-TLCchromatogmms: R,s were 0.46. 0.35. 
0.68 and 0.45 in solvents A. B. C and D. respectively. 

After isolation from Lms culinuris Medic cv con- 
tinental seeds the compound gave the ‘H NMR spectrum 
indicated in Tabk 1. Dazoupling experiments revcakxi 
that the 4.96 ppm proton was coupled lo the two protons 
a1 3.20~ which were themselves coupled lo the two 
protons a1 3.98 ppm These results suggested that the 
isolate was an ester of dns-cthanolarninc. A mass spectrum 
produced a molazular ion with an m/z of 336 indicating 
that the isolate was dns_O-aatykthanolnc. A syn- 
thetic dns standard co&romutographed with the isolate 
in all four TLC solvenrs tested (A-D)and had an identical 
‘H NMR spactrum 

The Oacctykthanolaminc lsolalcd here might have 
been an artifact. produad when naturally occurring 
ethanolamine was cvaporatcd in the aqueous ac& acid 
used lo elute tbc amine fraction from an ion-exchange 
(CM52) column; this possibility was excluded lirsf by 
duting tbcCM52withO.S M HCI inplaaofCH,COOH 
(evaporating the eluatc immediately lo avoid the dc- 
wmposition that otherwise occurs) and sazondly by 
daasylating a consentrated extract directly: a spot having 
a gran fluoresocna and co-chromatographing with intcr- 
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Tabk 1. ‘H NMR spa%al data far tbc iwhlc 

Proton 

Off 
shirt raoMoa 

(ppm) ppttcm A=@rr=nt 

a 8.58 d CH 

b 8.28 d CH 

C 8.28 d CH 

d 7.60 t CH 

C 7.~5 CH 

r 1.22 : CH 

8 4.96 t HNdns 

h 3.98 t CH; 
i 3.20 q CHI 

J 2.90 5 N(CH,h 

k 1.85 S CGCH, 
_-.-. 

0 0 

bH O= 
I Y 

--N/ -c&c& 

MI standards of dns-O-acetylcthaoolamine during 2D- 
TLC was still present in both cases. 

The same criteria were used to show the presence of O- 
acetylethanokmine by direct dansylation in seed extracts 
of the following legumes: Adansonia digitala L. 
Menunthera pmonina L, Amphirnas ptaocarpoides 
Harms, Carrio siamea Lam., Lolhyrus rorundijolilrs Willd, 
L. sariuus L, L. syluestris L, Porki bicolor Chevalier, 
Phaseolus culgaris L. Tephrosia platycarpa Guill.. Vicia 
jaba L and V@ta radium L !ked extracts of a further 23 
specks belonging 10 the following genera gave negative 
results: Abrus. B&tin& Casio. cathonnion, 

Erythrophl~ Glycirte, Lorhyrw. Lonckxarpus, 

Macrorylomta. Mucuna, Psophocarprrr, Temapleuro, Vicia 
and voat%ireia. 

0-Acetykthanolamtne is probably quite widely dis- 
tributed. Alhrt [IS] found that 52 out of 140 composite 
species gave a spot running in a similar position to dns-O- 
acetylcthanolamine on 2DTLCchromatograms. 
However, when this work was done, no standard was 
availabk. The new compound is always present at very 
low concentrations. Fluotimetric comparisons with slan- 
dards suggested that the free compound was present in 
seeds of L. culitusris at a concentmtton of co 2% nglg fr. 
wt. The amine must be present at a minimum concentm- 
lion of 100 rig/g fr. wt in the other species mentioned lo 
allow its detection. Metabolically plant O- 
aatykthanokmine is probably formed either by dc- 
carboxylation of relatively rare O-aatylscrine [ 16181 or 
by rhe aatylation of the much more common 
cthanokrnine. 

0-Acetylethanolaminc has anti-inflammatory proper- 
ttes [I93 and accelerates the heart beat of Peripkaneto 

arrvrricarta (cockroach) [ZO] but is unlikely to have any 
physiological activity at the kvels found in these kgumes 

Amuse donrylorron and TLC. Dansyhtton was by a mod~fi- 

cation of a published pr&ure [2 I]. T~K aq. sampk (0.4 ml) was 
mixed with 0.8 ml dns chloride (5 mg/mJ in acetone. Signut) and 

~ncubatal for 16 hr at H)” in a darkened. se&d tube tn the 

prcsencc of suB&nt sold NaHCO, to saturate the mtxture. Aq. 

IS’, (wiv) prohe (0.8 ml) was then added, and. after leaving for 

I hr. the dmvatuzd products were extracted by vortex mtxmg 

with 2 x 2.5 ml EtOAc. The combined organic phases were 

evaporated in a stream of an at SO”. and the residue was 

redissolved m 0.2 ml EtOAc before TLC on 20 x 20 cm. 0.25 mm 

layers of ulica gel (Kicsclgcl6OG Merck) in one of the fotlowmg 

solvents: A. CIHll EtOAc (2:3); B, C.H,-Et,N (5:l); C. 

CHCt, Et,N (8:3); I). CHCI, BuAc (6:4) The spots were 

examined under 366 nm UV Ight. 

Rourine analysis ofploru cxrmcts. Ground seed matcrtal (2 g) 

was extracted twta overnight wtth 20ml 70’; &OH. The 

combmat filtrates were evaporated to dryness in LYYUO ma rotary 

film cvapotator at SO’. At ths stage extracts were either dtssolvcd 

m IOml H1O. tihaai and appltcd to an 8 x I cm drameta 

column of CM52 (mtcrogranutar cxrboxytncthylcelJulosc. 

Whatman) tn thr Na l form After washmg wtth 5 x IO ml H1O. 

bound anuncs were normally elutcd wrth SOml 0.5 M 

CH,COOH or where statcd with 5Oml 0.5 M HCI (flow rate 

2 ml:‘mm throughout). Free 0-acctykthanolaminc apparently 

decomposes tn 0.5 M HCI wtthm IS hr at 20’. TIK &ants after 

evaporation to dryness rn cacuo as before, followed by re- 

evaporation wuh 2 x 10 ml Hz0 to remove excess accld. were 

dansytatcd and chromatograpbed twoduncnsionaJJy in solvent 

A followed by solvent B. 

Iso&rton oj Ooccrylerhwrolamine as dru dcriwriu /mm L 

cuhnarts Seed matala 6 kg ground to a fine powder. was 

extracted overntght 2 Y with 7 I. 70”, MeOH. The extracts wcrc 

tiltaed,combitwdandapphal mahquotsto 12columnsofCM52 

tn the Na l form (35 cm x 3 cm 1.d.). each of whrh had been prc- 

equtlibratcd wtth I I. 70”, MeOH. Eachcolumn was wasbcd wrth 

2 L 5OO”. McOH followed by Hz0 unttl the elsucnt gave a 

negative nmhydrin reaction (SOOml). The ammes were then 

elutcd with I I. 0.5 M HOAc. the flow rate btmg 0.5 ml/mm at 

every stagt. The &ants wcrc pookd and acrd was removed by 

cvaporatton in twcw as before followed by rctvaporatton 3 x 

with SO ml H1O. Thisamine fractton was rahssolvcd m HrOand 

dtvtdcd into 100 x 2 ml fractions Each was reacted with 2 ml 

proline (30s; w:v m HzO) other dctarb being as for the standard 

procedure. The dns compounds from each reaction mixture were 

extracted Into 4 x 2 ml EtOAc. the organtc hycrs pooled and 

evaporated rn wyuo. The restdue redissolved in 2 ml EtOAc was 

chromatograptwd oncdimcnsionally III solvents A. Band C used 

in this order. Each tams the fluorescent bands were elutcd wtth 

acetone. concentrated in raryo and rechromatographed in the 
next solvent. The final scparatton was done on ktcsclgcl6OHR In 

‘Artstar’ solvents. The purrbed ssmpk was deucratcd over P,O, 

for 2 days. 

Sy&cs~s oj dns-O-occ~ylhanohmamrrv Free O-acetyl- 

cthanohmtnc IS not readily avatlxbk. so IJX rcquucd derivative 

was prepared by acetytatmg dns cthsnohmme. Ethsnolamms 

20 mgm0.5 ml H,O was reacted wuh I mldnschlortde (5 mg’ml 

m aatone), foUowaJ by I ml proline, otberw~~ foltowmg the 

usual procedure. Dns ethanoJamme after extraction tn 4 x 2 ml 

ErOAc was purttiaJ by onedtmenwonal ‘TLC In solvent A 

(detarls as for the L. culln0ri.r ~.sokte). The product was drmlvai 

in 2 ml HOAc and heated at 60 m a se&d I&K for 2 hr before 




