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tracted with chloroform and worked up in the usual fashion. The 
residual gum, 19.2 g. wa8 chromatographed over 160 g. of silicic 
acid. The column was eluted with benzene, benzene-chloroform, 
chloroform, and chloroform-methanol, but none of the eluates 
furnished crystalline material. 
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Helenynolic acid, a new hydroxy acid containing 
the vinylacetylene chromophore, was recently isolated 
from the seed oil of Helichrysum bracteatum and was 
shown3 by oxidative degradation, spectral properties, 
and lithium aluminum hydride reduction to have the 
structure 9-hydroxy-trans-10-octadecen-12-ynoic acid 
(Ia). It is thus closely related to 8-hydroxyximenynic 
acid (11), 8-hydroxyisanic acid (1111, and 8-hydroxy- 
bolekic acid (IV), all of which occur in natural fats 
and oils and possess the normal C18 ~kele ton .~  

CH1( CHz)4GCCH=CHCH( OH)( CHz)7COOR 

b, R = CHs 

CHs( CHz),CH=CHC=CCH( OH)( CHz)&OOH 
I1 

CHFCH( CHz)r( CrC)zCH( OH)( CHz)&OOH 
111 

CHZ=CH( CHz)zCH=CH( CsC)2CH( OH)( CHz)&OOH 
IV 

The absolute configuration of the asymmetric carbon 
atom in I is of considerable interest in view of current 
work4 on the biogenesis of the CI8 acetylenic acids in 
plants. 

The rotatory dispersion curve of methyl helenynolate 
(Figure 1) shows two closely spaced positive Cotton 
effects, with peaks a t  232 and 243 mp, superimposed 
on a strong positive background. This is in excellent 
agreement with its vinylacetylene chromophore [Ama, 
228 and 238 mp ( E  17,400 and 14,300, respectively)]. 

Hydrogenation of methyl helenynolate with 10% 
palladium on charcoal in methanol gave a saturated 
ester, m.p. 51°, identified as methyl 9-D-hydroxyocta- 
decanoate by comparison with a sample prepared by 
the action of diazomethane on synthetic 9-D-hydroxy- 
octadecanoic acid.6 The identity of the natural 

Ia, R = H 
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We are 
indebted to Professor Gunstone for a sample of synthetic 9-D-hydroxyoctG 
decanoic acid. 
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Figure 1.-Rotatory dispersion curve of ( - )-methyl helenyno- 
late. 
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Figure 2.-Rotatory dispersion curves of ( - )-methyl 12-n- 

hydroxyoctadecanoate (- ), (+)-methyl 12-~rhydroxyocta- 
decanoate (--.--. ), and ( - )-methyl 9-n-hydroxyoctadecanoate 
(- ). 

and the synthetic samples by mixture melting point, 
infrared spectrum, and gas chromatographic retention 
time offers conclusive proof of the correct location of 
the 9-hydroxy group in I. 

The two samples of the ester also gave the same 
rotatory dispersion curve (Figure 2), closely similar to 
that (Figure 2) of (-)-methyl 12-D-hydroxyoctadecano- 
ate, obtained from D-(+)-methyl ricinoleate by cata- 
lytic hydrogenation. Since both ricinoleic acid and its 
hydrogenation product (- )-12-hydroxyoctadecanoic 



DECEMBER 1965 Noms 4343 

acid have been showne to possess the D configuration, 
the results in Figure 2 also confirm the correctness of 
t'he D codiguration deduced5J for natural 9-hydroxy- 
12-octadecenoic acid and the derived O-hydroxy- 
octadecanoic acid on the basis of mixture melting point 
data. The D configuration may now similarly be 
assigned to natural helenynolic acid (I) .* 

In order to furnish proof of the validity of the rota- 
tory dispersion curves in Figure 2, (-)-methyl-l!h- 
hydroxyoctadecanoate was inverted by formation of 
the tosylate, conversion of this to the acetate, and 
mild hydrolysis of the latter to yield the enantiomeric 
(+)-methyl 12-~-hydroxyoctadecanoate, using an adap- 
tation of the method of Schroepfer and Bloch.l0 The 
L- ( f )  ester [identical with its D-(-) isomer in melting 
point and infrared spectrum] is seen (Figure 2) to have 
a rotatory dispersion curve which is the exact mirror 
image of that of the D-(-) compound. 

Experimental Sectionll 

Rotatory disperaion curves were determined with a Ben& 
Model 460-C or a Cary Model 60 spectropolarimeter using 1-mm. 
or 1-cm. cells ( c  0.06-6.0, 95% ethanol) a t  25'. Rotations are 
given below only for (1) the highest and lowest wave lengths 
measured. and (2) Deaks and troughs. Results were reproducible . . _  
to within.5%. 

Methyl helenynolate had  CY]^^^ -7' (c 3.6, ethanol); O.R.D. 
( c  0.06, ethanol) [a]ala -75.5', [ a 1 2 ~ . 6  1115' (peak), [ ~ ] w o  512' 
(trough), [aIza2.6 2795" (peak), [ ~ I Z Z B  1241' (trough), [ ~ I z o ~  
2150'. 

- 

~_.. . 

Hydrogenation of Methyl Helenyno1ate.-A solution of 30 mg. 
of the acetylenic ester in 10 ml. of methanol was hydrogenated in 
presence of 60 mg. of 10% palladium on charcoal a t  15 p.s.i. 
and room temperature for 1 hr. Filtration and evaporation 
under reduced pressure gave a white solid, m.p. 45-50', which was 
chromatographed on silicic acid (activated by heating to  90' 
for 24 hr , ) ,  The fraction eluted with pentane-ether (9 : l )  gave 
24 mg. (80% yield) of methyl 9-hydroxyoctadecanoate, m.p. 
50-51' (Anal. Calcd. for C1~H8~0a.0.25HzO: C ,  71.54; H, 
12.16. Found: C, 71.55,71.57; H, 11.85, 12.11.). Itsinfrared 
spectrum showed vmax 3350 (OH), 1640 (OH), and 1740 ern.-' 
(COOCH,). Gas-liquid partition chromatography, using a 
column (1.8 m. X 3 mm.) packed with 3y0 S.E. 30 Silicone on 
Gas-chrom A a t  200' with argon (24 p.s.i.) as the carrier gas, 
showed a single peak of retention time 5.28 mh., [ a ] D  -0.18' 
(c 10.0, ethanol). The racemic ester is reportedlZ to have m.p. 

Methyl 9+Hydroxyoctadecanoate.-A solution of 15 mg. of 
9-D-hydroxyoctadecanoic acid' in ether was left with diazometh- 
ane for 4 hr. at room temperature. Removal of solvent and 
chromatography of the residue on silicic acid gave a quantitative 
yield of methyl 9-n-hydroxyoctadecanoate, m.p. 51-52'. A 
mixture melting point with the sample (m.p. 50-51') obtained 
from methyl helenynolate was undepressed, and the infrared 
spectra and O.R.D. curves of the two samples were identical. 
The compound showed a single peak with the same retention 
time (5.28 i n . )  on gas chromatography both when injected 
alone and when admixed with the hydrogenation product: 
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[ a ] D  -0.18' ( c  10.0, ethanol); O.R.D. ( c  10.0, ethanol) 
-0.20', [alplo -2.50'. 

(-)-Methyl 12-~-hydroxyoctadecanoate had [(Y]D -0.37' ( c  
12.2, CHCla); O.R.D. ( c  9.0, ethanol) [a1580  -0.33', [a1240 

(+ )-Methyl 12-~-Hydroxyoctadecanoate .-Prepared from the 
preceding ester by an adaptation of the method of Schroepfer 
and Bloch,Io this had [a]D +0.36' ( c  8.8, ethanol); O.R.D. (c  
8.8, ethanol) [alaso +0.38', [a1240 +2.32'. 

-2.31". 

Coumarins from 2-Hydroxyaryl Acids 
and Malonic Acid 

L. L. WOODS' AND D. JOHNSON 

Texas Southern University, Houston, Texas 77004 

Received June 19, 1966 

In  previous papers it has been shown that coumarins 
can be prepared by the action of cyanoacetic acid on 
certain polyhydroxyaryl acids. Subsequently, cou- 
marins were prepared by the action of aldehydes on 
malonic acid in basic mediae3 In this contribution, a 
new method of preparing coumarins is presented in 
which 2-hydroxyaryl acids react with malonic acid in 
the presence of trifluoroacetic acid at carefully con- 
trolled temperatures to form 4-hydroxy-3-coumarin- 
carboxylic acids-a rare subclass of co~marins .~ 

Since we have been unable to accomplish attack by 
an ester or acid on a phenol or monohydroxyphenol 
containing a powerful electrophilic group on the ring 
in the presence of trifluoroacetic acid, we have con- 
cluded that it is the carboxyl group of the aryl acid 
which has attacked the very active methylene group of 
the malonic acid which by the principle of vinylology 
is activated from two directions. 

Attempts to decarboxylate compound I by the 
method of Adams and Bockstahler5 failed, which is 
entirely understandable since a 4-hydroxycoumarin-3- 
carboxylic acid is the enolic form of a 3-carboxylic 
acid of a 2-pyronone which would not be decarboxyl- 
ated by such mild reagents. 

The equation for the reaction as visualized for com- 
pound I is expressed by eq. 1 and may be used as the 

I 
model for the other members of the series. In Table 
I some of the properties of the compounds are given. 
A tabulation of spectral characteristics of compounds 
I-VI is given in Table I1 along with the p-bromophen- 
acyl derivatives. 

It should be noted that the compounds whose 
synthesis is described in this report do not have any 
pronounced fluorescence, do not show any absorption 
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should be directed. 


