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All intermediates and products were controlled by tlc on silica. 
Protected compounds were run in a suitable mixture of PlIeOH and 
(Bhloroform. Ileprotected compounds were run in n-BuOH- 
HOAc-H?O, 7 :  1:2. Spots were detected by t8he tert-butyl 
hypochlorite-starch-iodide method.' XI1 compounds reported 
here were essentially homogeneous on tlc. 

The S-carbobenzoxy-p-benzyl aspartate was prepared in our 
pilot plant by T .  J. Telinski, L. J. Sacco, and R. Shubart. The 

tallized from 3 parts of HOAc and 6 parts 
of HrO to give homogeneous material, mp 110-111" (lit.8 107- 
109"). I t  was not possible to achieve this melting point Lising 
other solvent combinations. 

It was necessary 
t o  synthesize the following: 1-ethylphenethylamine,O 2-methyl- 
phenet,hylamine,1O l-niethyl-2-phenoxyethylamine,11 2-phenoxy- 
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ethylamine,12 1-hydroxymethylphenethylamine (phenylalan- 
ino1).13 l-hydroxymethyl-2-(4-hydroxyphenyl)ethylam1ne (tyro- 
qinol),lJ l-methy1-2-(4-fl~orophenyl)ethylamine,~~ 2-(4-fluoro- 
phenyl)-ethylamine, l 5  l-methyl-2-(2-furyl)ethylamine, l5 l-methyl- 
2-cyclohexylethylamine, l6 S, 1-dimethyl-2-cyclohexylethyl- 
amine,16 l-methyl-3-etho~ypropylamine,1~ l-methyl-2-(4-meth- 
anesulf ony1aminophenyl)et hylamine.18 

ilmides were prepared by the p-nitrophenyl esterIg or mixed 
anhydride procedure.20 Hydrogenations of protected amides 
were carried out i n  either 90% HOBc or MeOH over 10% by 
weight of Pd at room temperature and up to  4 atm pressure. 
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with a Narrow Antifungal Spectrum' 
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A i i  aiitifungal sehquiterpenic acid, 12-carboxyeudesma-3,11(13)-dieiie, has been isolated from the leaves of a 
1Iediterraneaii herb Inula, viscosa Ait. I n  vitro evaluation of its potential antifungal and antibacterial properties 
revealed a selective aiitidermatophytic activity and scarcely any activity against Gram-posit'ive and Gram-nega- 
tive bacteria and mycobacteria. The presence of a free CO2H and two olefinic bonds in the molecule is essential 
for its aiit,idermatophytic activity. The in vitro ant.idermatophytic efficacy of 12-carboxyeudesma-3,11(13)- 
diene is vety low, in t he order of 1 mg/ml: however, when tested orally in mice it, showed a favorable therapeut,ic 
index in the order of lo2. These findings warrant further invest.igation of compounds structurally related to 12- 
c*arhoxyeudesma-3,11 il8)-diene, as potential antidermatophytic agent.%.. 

The isolation and partial chemical arid pharma- 
cological characterisation of a novel sesquiterpene 12- 
carboxyeudesnia-3,11(13)-diene from t'he dried leaves 
of Iirula viscosa Ait. are reported. 

I .  ~~I 'scosa Ait. is a wild-growing perennial plant be- 
longing to the family Compositae and is found abun- 
dantly along the Mediterranean shores. l:olk medical 
tradition has ascribed antiinflammatory and antipyretic 
pioperties to this plant? and therefore, :i search for 
potential medicinal products present in it was carried 
out, In the course of this search, attention was focussed 
on the selective in vitro mtidermatophytic activity of 
petroleum et her extracts of the dried leaves. Conse- 
cluently, the active extracts were fractionated, a11 active 
component \vas isolated, and its structure elucidated. 
1 o our linowledge, 12-curbosj-eudesma-3,11(13)-diene is 
the first sesquiterpene exhibiting a specific antifungal 
activitj.. 
Chemistry.-12-Carboxyeudesma-3,11(13)-diene (I) 

\\xs obtained as a colorless, loi\--melting point com- 
pourid from the petroleum ether pxtracts of the dried 
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leaves of I .  viscosa f o l h  ing alkaline extraction and 
column chromatography in a total yield of ea. 0.5yc. 
Analytical results and molecular weight determination 
(AI+ = 234) by mass spectrometry established the 
molecular formula of I as CljH2202. Further support 
for this molecular formula was obtained from the ana- 
lytical results on the cyclohexylamine salt of I, C21H33- 
S02(I  + C6H13S). The presence of an @unsaturated 
C02H in I was evident from its ir spectrum as well as 
its uv spectrum. The nmr spectrum of I clearly indi- 
cated the presence of the following groups: CH?C+,  
CH&=CH, >C=CH2, and --CO*H. 

The analytical and spectral data of I presented so far 
strongly suggested a bicyclic sesquiterpene structure. 
Further support for this structure was obtained by Se 
dehj.drogenation of I 11 hich gave, iri ca. 257 ,  yield, a 
naphthalenic hydrocarbon identified as l-methyl-i- 
ethylnaphthalene (11) a compound identical in every 
respect with that obtained by dehydrogenation of iso- 
alantolactone (IT). The formation of 11 accounts for 
13 of the 13 C atoms present in I. Of the remaining 
two, one can be accounted for as the angular Me group 
which is eliminated as CHI during dehydrogenation, 
and the other tis the C02H which is lost due to decar- 
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graphed on a silica gel (AIerck 7734) column, and the active 
component, 12-carboxyeudesma-3,11 (lal-diene, was eluted 
with CHC13-pet ether (1.5: 1). I (ca. 500 mg) was obtained a s  
a colorless, low melting point compound which migrated as a 
single spot on tlc, and could not he crystallized: vmal ICHC1,) 
2,900, 2 ,830(~  .s), 1.690 (v.R), 1,615 (s)  (>C=C<CO,H), 1,435(~),  
1,365(m), 968 ( v s )  cm-l; X,,, 210 mp ( e  5,500): [ a I z 6 ~  +lo"  
(c 0.8, CHCls); nmr, 6 0.82 s (3 H )  (Clo-CH3), 1.62 broadened 
singlet due to allylic coupling 13 H )  (Cd-CHs), 6 5.31 m (1 H )  
(Cs-H), 5X6 s (1 H )  and 6.32 s (1 H )  (>C=CHn) and 8.25 (1 H)  
(-CO?H). 

Anal. (CljH2202) C, 76.88; H, 9.46; mol wt, 234; foiind, 
C,76.80; H, 9.34; M+234.  

The cyclohexylamine salt of I was prepared by treating I 
(.io0 mg) dissolved in butanone (10 ml), with cyclohexylamine 
(250 mg). The cyclohexylamine salt which separated at room 
temperature as a crystalline mass was crystallized once from 
butanone and once from lIe&O to give colorless needles, mp 

Ana!.  (C?,HsNO,) C ,  75.63; H, 10.58; N, 4.20; found, 
C, 75.63; H, 10.65; N, 4.17. 

Tetrahydro Derivative of I : 12-Carboxyeudesmane (III).-I 
(200 mg) was dissolved in EtOH (10 ml) and hydrogenated in the 

152-154". 

presence of Xdams catalyst iPtO,) at room temperature and 
atmospheric pressure. The product (111) was isolated in the 
usual manner, as a colorless, low-melting point compound: 

(m), 1,390 (m) em-'. 
The M e  ester, obtained as an oily colorless compound, by treat- 

ing I11 with excess CH2N2, showed ident,ical data with those 
reported for the Me ester of tetrahydrocostic acid3.4: vmax (neat) 
2,900 (s), 1,730 (s), 1,4.53, 1,380 (m),  750 (s) cm-'; [ a I z 5 D  + 
20" i c  1.0, CHC1,); bp 130" (0.4 mm). 

Se Dehydrogenation of 1.-The acid (300 mg) was heated with 
Se (500 mg) at 260" mder S2 for 15 hr. The product, l-methyl- 
7-ethyl naphthalene, was chromatographed on alumina column 
(grade I)  and eliited wit,h pet ether. The uv, the ir, and the nmr 
spectra of 1-methyl-7-ethyl naphthalene Tvvere identical with those 
obtained from the dehydrogenation product of isoalantolactone: 
nmr, 6 1.34 t,  J = 7 cps, (3 H )  due to  the Me group of 7-Et, 6 
2.66 s (3 H) ,  due to 1-hIe, 2.83 q, J = 7 cps, (2 H )  due to  the two 
protons of CH? of 7-Et. 

vmax (CCl,) 3,600 (w), 2,960, 2,910, 2,855 (s), 1,710 (s), 1,460 
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Acyl Derivatives of 
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The synthesis of 4-piperidones (la,b) from 4-meth- 
oxypyridine2alb made available possible precursors of 
5-hydroxy-6,7-benzomorphans (2a, b) acyl derivatives of 
which may be considered "hybrids" of the prodines3 
and 5-alkyl-6,7-benzomorphans (4) . 4a ,b  I n  this note 
are described the acid cyclization of la,b to 2a,b and 
some pharmacologic actions of 2a,b and a few acyl 
derivatives thereof. 

2-Benzyl-1-methyl-4-piperidone (la) 2a and boiling 
48% HBr gave 6-hydroxy-2-methgl-6,7-benzomorphan 
(2a) in 84% yield. S o  5-bromide was detected in 
the reaction mixture. The OH group of 2a could 
not be tosylated or replaced by C1 (S0Cl2) or H (HI-P). 
In  cyclizing the p-methoxy analog l b  to 2',5-dihydroxy- 
2-methyl-6,7-benzomorphan (2b), polyphosphoric acid 
was superior to 48% HBr. Acyl derivatives 3a,b,c 
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(b) Roiling 48% HBr in this instance gave only 11YC of 2b and much tar. 

were prepared from 2a,b and the appropriate anhy- 
dride in the presence of pyridine at  reflux temperature. 

Me 
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R' = Me 
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I 
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u-prodine 

Pharmacology.-In Table I it is seen that the 5-OH 
compound 2a has lon -grade analgetic activity, and the 
2'-OH relative 2b is without effect to  100 mg/kg. Both 
acetylation and propionylation improve activity (com- 
pare 2a,b n i th  3a,b,c), but the degree of potency of the 
oc-prodine or benzomorphan parents \vas attained only 
n ith the 5-AcO compound 3a which is twice as potent as 


