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ABsrR.Icr.-hIethgl tr[i~s-2-hexadecenoate has been isolated from .Aster scaber seed 
oil after transesterification with boron trifluoride in methanol. Column and high- 
performance liquid chromatography were used for i ts  isolation; chromatography and 
infrared, nuclear magnetic resonance and mass spectrometry were used for i ts  
characterization. 

During an examination of the fattl- acid composition of seed oils of the Com- 
positae, lYc or less of an unknown component was noted in many of the species 
containing 5-107, trails-3 acids. This component had gas chromatographic 
retention times suggestive of a heptadecenoic acid. However, it exhibited an  
apparent molecular ion of m ’e 268 instead of 282 when analyzed by mass 
spectrometry. This component was isolated from A s t e r  scaber (Thunb.) seed oil 
and characterized as tra?is-2-hexadecenoic acid. trans-2 Acids are not comnionly 
found in nature, although traws-2 fa t ty  esters have been isolated from pear volatiles 
(1) and trans-2 nionoenoic acids and esters have been reported in bean pod exudate 
( 2 ) .  To our knowledge, this is the first finding of a traws-2 acyl group in seed oils. 

EX PER 131 EKTAL 
A4c~-l groups were 

converted to  methyl esters with 10% BF, in methanol and subsequently analyzed by gas chro- 
matography (gc) on a Hewlett-Psckard 7610 gas chromatograph equipped with a dual flame 
ionization detector and tR-0 glass columns, each run independently. One column wis packed 
with 554 Apiezon L, the other with SC/; L.1C-2-R 446 (3, 4 ) .  Rlethyl esters were initially 
separated by the degree of unsaturation on a dry 42 em x 1.5 I D  column of 45 g of 2 0 5  AigSOs 
on silica and eluted with 400 ml of isooctane. Fractions (5  ml) were collected, and progress of 
the chrcmatographj- was monitored bj- gc. The unknown ester was then isolated from frac- 
tions containing saturates and frclns-3 monoenes on a Partisil Af-9 10’50 ODS-2 column (What- 
man Inc., Clifton, N..J.) in a R a t e r s  ALC high performance liquid chromatograph equipped 
with a differential refractometer with acetonitrile a t  2.5 ml/min as eluting solvent. Individual 
peaks %-ere collected and analyzed by gc. 

The gas chromatography-mass spectrometry (gc-ms) and computerized da ta  acquisition 
system (5) included a 3’ s W” glass column packed with 3% OV1 on Gas Chrom (2 operated 
isothermally a t  200”. 

The infrared (ir) spectrum was obtained in C S P  solution in a 1-mm S a C l  cell. The proton 
magnetic resonance spectrum (pnir) was taken in CDCl:, with a Varian XL-100 spectrometer. 
Hydrogenation of the isolated material was accomplished by bubbling H P  through an ethanol 
solution of the isolate for 15 min with 10% palladium-on-powdered charcoal as catalyst. 

Ground seed was extracted with hexane in a Soxhlet apparatus for 21 hr .  

RESULTS AND DISCUSSTOY 
A .  scaber seeds xeighed about 1.5 mg each and contained 30.3%, oil (dry basis). 

Gc of methyl esters prepared from -4. scaber oil indicated the following composition 
(area percent): 16:0, 3.97,; 16:13‘, (16:1”= 16 carbon moiioenoic fatty acid n-ith 
traizs unsaturation a t  the 3 position) 10.2%; 1 i : O ,  0.1%; 18:0, 1 . i % ;  l8:1 (unless 
othern-ise specified, unsaturated acids are those commonly found in seed oils) 
12.6yo; lS:13t, 1.9yG; 18:2, 50.6%; lS:2”,gc, (6) 3.9%; 18:3, 0.3Yc; 18:33t.9cJ2c, 
lO.iyG; 20:0, 0.3yc; 20:1, O.lyG; 20:13‘, l.4yc; 21:0, 0.77,; unknown component 

‘The mention of firm names or trade products does not imply t h a t  they are endorsed or 
recommended by the U.S. Department of -4griculture over other firms or similar products not 
mentioned. 
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with ECL (3) values of 16.6 on dpiezon L. and l i . 5  on LAC-2-R 4Xi1 1.1%; 
other, il.5%,. 

Satumtes and fratis-3-1nonoene.q were present in the A%gso3 column fractions 
n-hich contained the unknowi ester. Dienoic, trienoic. and cis-monoenoic esters 
JJ-ere retained on the column. 

The unknon-n e.;ter wa.; isolated from the saturated and t ranx-3  esters by 
hplc. eluted betn-een methyl traiis-:3-hesadeceiioate and met'hyl palmitate. The 
retention volumes relative to  methyl palniitste were as follows: 16:13t, 0.705; 
lG:l?', 0.91s: 16:il. 1.000; 1S:Pt,  1.046: 18:O. 1.448. Prior separation u-ith the 
A%gS03 coluniii \\-as nece.ssry beciuse methyl oleate (relative retention volume 
0.888jcould not be completely re.;slved from 16 :1" by hplc. 

of the esters prepared from the isdated triglycerides revealed 
ve abundance of 16:12t as found in the whole oil, indicating that 

the 16 
The mas; spectrum of the isolated e.ster !vas analogous to that of ap the t i c  

18:l't ( 7 )  with ions at vi e 43. 55, 74. 87, 113. 127. and 141. Ions were found 
at vi e 152, 194, and 236 that corre.spond to loss of 116, 74, and 32 from the 
molecular ion, m e 268 ( i ) .  The XcLafferty rearrangement ion, m e i 4 ,  is 
usually more iriterise than tti e S i  in long-chain monoenoic methyl esters (8). 
However. in the spectrum of the isolated 1 6 : 1 2 t ,  m e 87 was considerably stronger 
than This relationship appears to be characteristic of trans-2 esters (7 9). 

The pnir spectrum included signals commonly found in methyl esters of 
unbranched long chain fatty a d s :  a singlet at 6 3.73 from CH2-0, a triplet a t  
6 0.88 from C-CH3 and a broad single line at 6 1.26 from C-ICH,)-C. -4 complex 
multiplet n-as seen at 6 2.19 from the protons on the carbon alpha to the double 
bond. Doublets of triplets were present at 6 5.82 from C=CH-C02CH3 and 
6 6.95 from C-CH = C .  The J d u e s  for t.he triplets were 1.5 and 7 .  respectively. 
Upon irradiation of the 6 2.19 signal. the 6 5.82 and 8 6.98 signals became doublets 
with J values of 16 Hz. indicative of a / r u n s  double bond. The chemical shifts 
agreed with those published for a synthetic methyl trans-2-octadecenoate (IO), 
with the exception of a 0.10 to 0.15 upfield shift of the 6.98 and 5.82 signals and 
an equivalent downfield shift of the 1.26 signal probably resulting from solvent 

(CHCl, vs. CClJ. The pmr spectrum of the t ram-2  ester differs from the 
that the alkenyl coupling constant is larger, and the C-CH=C signal is 

shifted don-nfield 0 . i  ppm (10). 
The infrared (ir) spectrum of the 16:1" sliov-ed trails absorbance a t  980 em-' 

and matched that of synthetic methyl trans-2-liexadecenoate (1 1). The product 
obtained from hydrogenation of the isolated 16:12t had ECL values of 16.0 by 
gas chromatography on b0t.h -4piezon L. and L;IC-2-R 446 columns. The mass 
spectrum of the hydrogenated ester was identical to that of authentic methyl 
palmitate. The chromatographic and spectroscopic data, when taken as a whole, 
conclusively identify the unusual component of scaber seed oil as t r a ~ s - 2 -  
hexadecenoic acid. 

is indeed a triglyceride constituent. 

e 74, 
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Biochemical Application of Mass Spectrom- 

Joint Meeting of 

T H E  AMERICAN SOCIETY OF PHARMACOGNOSY 

and 

SOCIETY FOR ECONOMIC BOTANY 

The meeting will be held a t  the Massachusetts College of Pharmacy in Boston, 
Massachusetts from July 12 through July 17, 1981. The scientific program will 
consist of a symposium and contributed papers. A Symposium entitled, PLANTS 
AND THEIR PRODUCTS I N  T H E  SERVICE OF MAN, has been arranged 
to provide an overview of some useful medicinal and economic products which can 
be obtained from plants. Plenary lectures will be as follows: 

1. Herbaria as Resource Centers 
2 .  hledicinal Plants in Third 

World Countries 
3. 

Interrelationships 
4. Plants as Renewable Resources 
5. 

6.  

Plants, Insects and Man - Their 

Current Status of the NCI Plant 
and Animal Product Program 

New Techniques in the Separa- 
tion and Identification of 
Nat,ural Products 

7. Chemistry of Alkaloids of 
Pharmacologic Significance 

8. Biosynthesis of Natural 
Products - An Overview 
of Current Problems 

New Areas for Plant Product 
Research 

9. 

Peter Ashton, Harvard University 
Edward Ayensu, Smithsonian Institute 

Martin Jacobson, USDA, Beltsville 

Lambertus Princen, USDA, Peoria 
Mathew Suffness, National Cancer 

Koji Nakanishi, Columbia University 
Institute 

Maurice Shamma, Pennsylvania State 

Richard Hutchinson, Univ. of Wisconsin 
Steven Gould, Univ. of Connecticut 

University 

Norman Farnsworth, Univ. of Illinois 

For information concerning the local arrangements, contact Dr. Robert F. Raff auf, 
College of Pharmacy, Northeastern University, Boston, MA 021 15. Informa- 
tion concerning the scientific program is available from Dr. Geoffrey A. Cordell, 
College of Pharmacy, University of Illinois, P.  0. Box 6998, Chicago, IL  60680. 


