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precipitation af the DBISH salv was carried om as i thie prepn-
rationt of TTa. T this ease, the prodart was ehited Tront the eol-
man with 3¢ et acid and amonnted e B25 g alter Draeze
drying.  The vield of the DBED salt was 033 g, Thix material
wi dissolvell in a mixture of 18 il of DMF and 6 ml nf the po-
tassinnt 2-ethylhexanoate rengent, The addition of 75 ml «f
2-propand eansed  the precipitatioc nf 0405 g (74 over-ulls
of the potassinm salt «f the prodma. “Thiz materid eauld he
reerystallized by lissolving in b bowater=2-prepand and adiling
The air-pquilibrated  mareriid  had mp

exeess ol Z-popinol.
F76-177° e infoed assay, 0 eleriropharetie nahiliny,
(127,

Aual. Caled Tor Cplh KNOWGHLO: ¢, 45,6030 HE 405,

N, 0390 Found: G, 45705 M, 4,100 N AN,
(1-Methyl-3-pyridyl)methyipenicillin, Dipolar Ion.-—1" & snli-
tion of 2.5 g (6.54 mmoles) of the pntassinm salt vf Ih in 25 ml
eich of methannl and water was added 5 mil of methyl iodide.
After 24 hr at ronm temiperature, the mixture wis extricted
severnl times with 1:1 ether-ethyl acotare and then with a 5¢7
<cdaticar of licetyl =olimn sulfosierinae® inethyl acetate,
The aqueons phase was =<trred with o solution of 4.0 g of the
<ulfesieeinate i 30 mb of ethyl aeetare and bronght 1o pll 2
with HCL o The organie phase was separied and banghn 1o

L3OY Nevosa COT. This mweorud, aolieh oy solnidion conspitntes o lignild
G exthinonger, wis ozed by 10 AL Johison, 0 AL Paneita, and D, .
Coapeer, J. Oy, Chese,, 28, 1027 01063). foe excraciom of o angplorerie
pewieillin derivative.

Val 10

nentealiny dext paper; by adding tiethylunine, aml the vellow
all whicl depesited wis washerl GlecanGiiien) first with ethyl
scettte, then with ther, ol dried e caevo. Frimaticar with
DME guve 170 g 3047) ol the erv=ralline prodact. The
nutteriad was erevstallized by dissolving inoa sl vahiome o
methanol and ndding several volumes of DAEF and a Loge quan-
tity of aeeteme. Vaennme-dried material® had mp g -Jos®
der: dodimetric assay,#2 9700 electrophoretic medility, 102,

Hual, Culal Jar Cld TN OS-0AT RO G e L oa
NOHET2 Pl C003.400 HL3GH: N, FH,
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In view of the reported effectiveness of i-(p-chlorophenyl!)-N-isopropyl-2,4-pentadienamide against Plasmo-
diwm gullinacewm in the chick, varinus 5-phenyl-2,4-pentadienaniides were prepared for evaluation against drug-

resistant malarinl parasites.

alforded the A-phenyl-2,4-pentadienoic acid ethyl esters.
ing acids, which were couverted tn the acid chlorides with thiouyl chloride or oxalyl chloride.
aeid ¢hlorides with amiunes afforded the desired pentadienaniides.

Coudeunsativpn of substitiuted benzaldehydes with triethyl 4-phosphonocrotonate
Hydrolyxiz with methanolic KO gave the correspoud-

Treatment of the
Noue of the j-aryl-2,4-pentadienamides wix

netive ngainst normal strains of P. berghei when adniinistered tn miice i a single subentaneons dose of 640 mig/kg.
Autimalarial studies against P. gallinaceum are in progress, and a satisfactory explanation is being =onght far the
apparent discrepancy betweeu earlier reports and results of the current investigation.

a-(p-Chlorophenyl)-N-isopropyl- 2,4 - pentadienamide
(1) is reported to be approximately four times az potent
as quinine against Plasinodivin gallinaceum in the chick
and to have a therapeutic index of 12.5.2

.2 The strue-
tural refationships between I and chlorguanide (II) are
noteworthy,  The current need for an agent effeetive

al @CH=CHCH=CHCONHCH(CH,,)Z

I

|
Cl—@—NHCNHCNHCH(CH;)g

)4
against drug-resistant malarial parasites® prompted a
reinvestigntion of the synthesiz and biologieal propertics
of T and allied substances. !

(3 Tlos ivestization was supporeed by tie 17, 8, Army Medical Research
ol DNeveligonene Command nnder Contract 1)A-49-193-MD-2754,

(2) Gi. R. Coatney, W. C. Cooper, N. i, Eddy, and J. Greenberg, ''Survey
of Antimalarial Agents,” Puhlic Healtll Service Poblilication No, 193, Wash.
myuion, D, 1003, pp 08, 139, 262, 276.

(i) T'ur a recend review, see E. 1. Fislager in " Annpal Reports in Medicinul
Chaesmistry, 1063, (L I, Cairg Edo, Aeademice DPress Ine., New York, N, V.,
LG, 136G,

The preparation of I and simple homologs thereof is
not described in the literature, although there are many
references to the S-aryvl-2,4-pentadienoic acid and ester
precursors.  The most common route to such inter-
mediates involves the condensation of a cinnamalde-
hyde with malonic acid followed by decarboxylation
of the intermediate prochet.?  However, this process
requires the preparation of a variety of substituted
cinnamaldehydes, which in itself was deemed unat-
tractive, and the over-all yields are poor.

The Reformatsky reaction has also been applied to
the preparation of vinylogs of haloacetic esters.  Thus
p-chlorobenzaldehyde and ethyl y-iodocrotonate gave
J-(p-chlorophenyl)-2,4-pentadienoic acid wa the ethyvl
ester® while 3,4,5-trimethoxybenzaldehyde and methyl
y-bromocrotonate afforded the corresponding methyl
ester®  Once again, poor yields and the known possi-
bility of abnormal reactions on the a-carbon atom in

(11 (a) C. Liebermann, Chem. Ber., 28, 1441 (1895)1 () A. Riedel, cnu.,
361, 96 (1908); (¢) H. Stobhe, Chem. Ber., 45, 3396 (1912): (1) 1. 8. Dntl,
JoIndiun Chem. Soc.. 1, 297 (19214-1025); (e) 1. Vorlander and K. Giigseler
J.ftrakt, Chem., 121121, 247 (1920).

5) R, CL Foson, R. T, Amold, and 11, € Cooke, Jr., J. A Chene, Sove,
60, 2272 (1938).

(G AL R Decolng and R L Pyt 50078, 3T1T (1053),
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the Reformatsky reaction’ discouraged further explora-
tion of this method. Several other alternative routes
were also considered but discarded, including the
aluminum isopropoxide reduction of ‘1,1-dichloro-5-
oxo-5-phenyl-1,3-pentadiene to the 5-hydroxy com-
pound followed by acid hydrolysis to the 5-phenyl-2,4-
pentadienoic aeid,® and the coudensation of a cinna-
maldehyde with ethyl acetate in the presence of 2 equiv
of Iithium amide in Liquid ammonia® or sodium cthox-
ide.1

Bohlmann,” in an extension of the reaction devised by
Wittig and Haag,'' successfully converted a series of
aromatic aldehydes to the 3-phenyl-2,4-pentadienoic
acid methyl esters by treatment with the triphenyl
phosphonium  salt of methyl ~y-bromocrotonate and
sodium methoxide,  Modifications of this techunique
were quick to appear.  Thus Horuner, et al.,'? showed
that the condensation of benzaldehyde with diphenyl
methyl phosphonocrotonate in toluene at 130° for 10
hr using potassium (-butoxide as the base afforded,
after saponification, 529, of 3-phenyl-2,4-pentadienoic
acid. Other workers demonstrated that either the
triphenylphosphonium reagents!®!4 or the alkyl phos-
phonates®:1® could be used to convert cinnamaldehydes
to the H-aryl-2,4-pentadienoie esters utilizing a variety
of bases and solvent svstems. This work was also
extended' to the use of (trialkylamino)phosphonium
reagents, but this approach seems to offer no particular
advantage over the other available combinations,

Recently Wadsworth and Emmons'® demounstrated
that™ phosphonate anions possessed significant ad-
vantages over the triaryl phosphoranes or "“"Wittig”
reagents in that they were less expensive, reacted with
a wider variety of ketones and aldehydes, and worked
under milder conditions. Therefore, the experimental
conditions employed by these authors, .e., the reaction
of triethyl phosphonoacetate in 1,2-dimethoxyecthane
using sodium hydride, were extended to the preparation
of the desired H-aryl-2 4-pentadienolc acids. The re-
action of triethyl 4-phosphonocrotonate (ITI)!® with a
series of substituted benzaldehydes under these con-
ditions led smoothly to the desired ethyl esters (IV)
(Table I), generally in yields of 50-809;. The method
failed with p-nitrobenzaldehyde, but in thisx case the
desired product was obtained from triethyl phosphono-
acetate and p-nitrocinnamaldehyde. The only at-

1) 1. Boldmann, Chem, Ber., 80, 15310 (1057),

(8) L. 1. Zaklavkio and L. I SBocokina, 7ze. dkad, Nuuk SSSIE O,

him, Nuak, 036 (1039): Chem. Abstr., 54, 11027 (1960).

(9) W. R. Dunravant and C. R. Hauser, J. Org. Chem., 25, 503 (1860).

{10) V. N. Belov and E. 1. Shepelenkova, Tr. Vses, Inst, Sintetich. { Nutural
Dushistykh Vishchestr., 24 (1955)1 Chem. Abstr., 51, 17818¢ (1957).

(11) G. Wittig and W. Haag, Chem. Ber. 88, 1634 (1955).

(12) L. Horner, H. Hoffmann, H. G. Wippel, and G. Klahre, ibil., 93, 2499
(1959).

113) Badische Anilin u. Soda Falirik Akt.-Ges., British Patent 813,339
11959): Chem. Abstr., 54, 15320¢ (1960).

(14) V. I'. neherov, 13. G. Kovalev, 1. 1. Nazarova, and 1. A. Yanov-
skaya, Izn. Akad. Nouk SSSR. Otd. Khim. Nouk., 1512 (1960); Chem.
chstr., 5886 14205 11960).

{15) W. Stilz and H. Poyminer, Gerninan Patent 1,109,671 (1058): Chem.
Abste., 56, 85714 (1962).

{16) H. Takahashi, K. Fujiwara, and M. Ohta, Bull. Chem. Soc. Jupan, 85,
1498 {1962).

{17) la) IX. liter and H. QOediger, German Patent 1,170,033 (1964): Clhem.
Abstr., 61, 145804 (1964); (1) H. Oediger and K. Eiter, Ann., 682, 58 (19653).

A% WS Wadswoanh, ey and W Dy Emmons, J. A, (ene Soc, 88,
17:81 (1961).

(1Y) Tlds interinediate, wliele was deseribed recently by K. Sato, S.
Mizvno, amd M. Hirayama, J. Org. Chem., 82, 177 (1967), was prepared at oyr
reqieesl and supplied by thee Aldrieh Chemiceal Co., Milwaukee, Wis.
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@—cm + (CH,0),POCH,CH=CHCOCH, —>

X I
@—CH—%HCH:CHCOJQH& KOH
——
X
v
. S0,
@——CH=CHCH=CHC02H SRR
X
\Y
@—CH=CHCH=CHCONRIR2
X

VI

tempt to apply the method to aromatic ketones was
successful.  Thus, p-chloroacctophenone was converted
to d-(p-chlorophenyl)sorbic acid (VII) wa the cthyl

ester,
T
Cl—@—%CHCH=CHC02H
VI

The intermediate esters I'V were readily hiydrolyzed
to the acids V (Table II) with methanolic potassium
hydroxide. In those cases where the crude ester was
obtained as an oil or a semisolid. it was converted
directly to the acid without further purification.

The early literaturc#® indicated that 5-phenyl-2,4-
pentadienoic acid could not be converted to its acid
chloride by the wusual procedures, although Iater
authors#e:20.21 reported the successful isolation of such
materials. We have also found that, in general, the
acids can be converted satisfactorily to the acid chlo-
rides by heating in excess thionyl chloride for 2-5 hr.
Since it was usually difficult to obtain the acid chlorides
in a state of analytical purity, the izolation procedurce
generally involved removal of excess thionyl chloride
in vacuo followed by a single recrystallization from
heptane to separate the product from unchanged acid.
If the acid chloride failed to crystallize, the heptane
was removed and the crude product was used as is,
5-[p-(Dimethylamino)phenyl}-2,4-pentadienoic acid did
not prove amenable to this techuique but was success-
fully converted to its acid chloride with oxalyl chloride.

The acid chlorides were converted readily to the
desired amides (Table III) by stirring with excess
amine at room temperatire using benzene or exeess
amine as solvent.  p-Chloro-N-izopropyleimamamide
(VIII) was prepared in a similar manner. An attempt

Cl—<<)—CH#HCONHCH(CH3)2

Vil

to synthesize N-isopropyl-d-phenyl-2.4-pentadienamide
(29) from H-phenyl-2,4-pentadienoie acid and isopropyl-
amine using N, N’-dicyelohexylearbodiimide as  the
condensing agent gave only 1.3-dicyclohexyl-1-(5-
phenyl-2,4-pentadienoyl)urea.  Although several simple
amides of 5-phenyl-2,4-pentadienoic acid have been
prepared in low viekd by heating the methyl ester and

(20) W. Dymek and K. Stoklosa, Dissertutiones Phurm., 18 327 (1961);

Chem, Abstr., BT, T226¢ {1962).
(21) L. Saikawa and Y. Sozvkh J. Shueme. Soc. Jagper, 840 631G (1UGL),
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L'H:(‘H( H==CHCO,C H

X
Ihivih
Yiedd. vamnt Cieelwan, Fhydvogew, t
N N Mp, ¢ “ solvens Facnnda Cahnd Fowmad Caled Foowl
1 5 4-Cly U 43-74 A CyHCLO, JTUON ST 4N 1.406 4. G4
2 4-B3r T2 BE! 3 Crd 1 BrO: RTINS 354 4,60 4.86
3 4-NO). FEs 120 36 ' il NO S G515 01T 5,30 24
1 4-C'N FHG-- 117 4 ¢ Cul T NOw T 7406 076 IR
N 4-ClIIy =00 T2 13 il 1s0: T4 T80 746 T80
G 4-0C11, G0-01 T (& CatlOs 200 7258 G.94 7ot
T 4-N(Claps P2d-124 T4 & Cul LN O T 208 TNl 7.04
~ 4Ol H3 L HD NG 1) [GINETRON ~EOON NELOT .02 .45
4 $-0CTLC bO4-100 UN I Caat IO, TTL00 RE! G.54 .74
= A, methanol=water; B, thanol: C, vtumal-water: D, benzene: 19, dimethylfornwuide water.  ctaed. Calals Ny 567, Fonl:
N, a6k el Caled: N 6160 Found: Ny o, Y otaal, Califd: NV ATE S Fouml:s N, sl
Tanre 1l
S-1uENY L2 4 rEN A b IENoe AcThs
(‘,Hz(,'HcH:——L‘,Hco_.H
X
Puyilic
Yivhl, calion” ~Carbon, ' - ==y droger, G — -
No. N My, ¢ et sdbvent Fucoerla Culedd Fownd Colesl Frond
10 26-Cy 2UN-2H) St A Cy I LCLOs NE TN 420 B2 304
11 a4-Cle SO0 ) 4 B ) HCRO, 030 61 532 B0l
12 2-(1 200202 B A Caol1uClOs G332 G3.24 4.3 4.57
15 3-Cl 173-174 Nl A Co a0 0.3 G319 4.3 4.40
14 4-C1 20252 0 (@ CILCLO, G332 6316 4.35 448
15 4-Br Q57208 72 C CollaBro. 52,20 52014 304 EMH
16 4-C'1y 208-00 (4 (@ a0, Y607 7060 .42 G.060
In 1-0C1H, 1S0-182 N} (@ Crallat N 0.0 208 .86
18 4-NT1ClH3 ) 244-245 BESIE 1) CrdlpNOy THRD 7211 6.6 6.7
1a 1-Cell; 215220 sS4 A 140, NE.61 SH.O2 062 0.l
20 4-0CH.Cld, 190-201 ™ C a0y T3 7721 0.7 D85

A, ethanol -water; B, benzene: C, ethanol: D, purified by hase-acid veprevipitniian,
Found:

rilanted on the basix of the aldehyde. @ dacl. Culal: N, 6.445.
an amine i a bomb at 150°.4" attemipts to prepare 1
from the ethyl ester and isopropylamine led only to
the recovery of unchanged starting materials,  Further,
it was confirmed that heating the free acid with aimines
leads only to salt formation.

The stereochemistry  of  the  pentadienamides  1s
presumed to be the normal stable {rans.irans forni.
The malonic  acid-cinnamaldehyvde  synthesis of -
phenyl-2 4-pentadienoie acid generally gives this stereo-
ixomer, although the allo (y. A-trans, «.B-cis) isamer is
acceasionally isolated.#vce22233 The  ces,drans  1zomer
hias been prepared by another route®? while the eis.els
form has apparently not been isolated.  The Wittig
reetion between ketones and triethyl phosphononce-
tate has been shown to give nomixture of unsaturated
ester? One might expeet therefore mder the con-
ditinne we used to obtain a nixture of the feansrans
and eisvans isomers.  Gas chromatographic analysis
af purified samples of the low-melting ethyl esters of
S-(p-methoxyphenyl)-2 4-pentadienoic acid and H-(p-
bromopheny!)-2 4-pentadienoie ncid did in fact indicate

small amounts (4-8%:) of a sccond component.  The
cuse with  which  allo-5-phenyl-2 4-pentadienoic  acid

220 ML Lobahie, oo, 5130 219 (19315
2 WL Adder amd AL Selciomachoy W BTL 108 (G

21 1L Takinat=o, S0 Uiervoos,
stk Zwashe, 88, 0TH 116G

Shvaizn, wond AL Kozenwdn, Vaeke-

*lister nad pavibel: theorvetiend yield eat-
N, 6.41.

rearranges (o the stable frans.trans form® 2 would sug-
gest that the vigorous basic hydrolysis used to prepare
the acids would afford only the trans.trans isomer which
would then be carried through to the amides unchanged.
A sample of A-(p-chlorophenyl)-2 4-pentadienoic neid
prepared  fromy p-chlorociimamaldehyde and malonie
acid was shown to be identieal with the material pre-
pared from  p-chlorobenzaldehyde and triethyl 4-
phosphonocrotonate.

Soon after the mtroduction of ehlorgunmde (11)
evidence was presented indicating that the drug was
essentinlly mactive against malaria parasites tn rifee,
suggesting that o metabolite or metabolites are ve-
sponsible for the antimalarial activity. A searely for
metabolites culiminated i o report by Cuarrington.
ol al..*™ that the active mctabolite was 4.0-diamino-
1-(p-chlorophenyl)-1.2-dihydro-2,2-dimethyl-s-triazine
(IX). Inm an attempt to prepare eyelic analogs (X) of
the A-phenyl-2,4-pentadienamides, we reinvestigated
the work of Shamma and Rosenstock® who reported
that the condeusation of 5-phenyl-2 4-pentadienoic
acid with 409 nqueous methylamine at 180° gave 1-
methyl-G-phenyl-3,6-dihydro-2-pyridone (X, X = H:

Y2530 O Ghosh sl X Gapts, Gt J, Dodian Chew, Soc., 2, 241 (1425,
2251 L Gleesh aond ML N. Manra, ibid.. 8, 273 (19261,

270 1 O Crrenzrorg, AL PO Crosnleer, DGl Davey A AL Levieand 114

Rase, Niteve, 168, 10K (1070 (.

2R ML Shavioaac ol 10 DL Rowensiock, Sy Org Clene, 26, T1I8 (1051
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TasrLe 111
5-PHENYL-2,4-PENTADIEN AMIDES

@—CH#HCH#HCONRI R.
X

Over-
all  Purifi-
yield,? cation? Carbon, % Hydrogen, % Nitrogenh, %
No X NR(R: Mp.°C %  solvent Tornnula Caled Found Caled TFonnd Caled Tonnd
21 3,4-Cl NHCH;, 179-181 14 B CeHuCLNO  56.27 56.13 4.33 4.45 5.47 5.21
22 3,4-Cl, NHCH(CHs). 164-165 15 A CiHi:CLNO  39.16 59.00 5.32 5.38 4.93 4.83
23 2,6-Cly NHCH(CH3;). 172-173 40 A CiHi;:CLNO 59.16 59.02 5.32 5.3¢4 4.93 4.64
24 2-Cl NHCH(CH3), 135-137 26 A CisH,¢CINO 67.33 67.17 6.46 6.50 5.61 5.77
25 3-Ci NHCH(CHj;). 128-129 41 A CiH,sCINO 67.33 67.43 6.46 6.43 5.61 5.85
26 4-Cl NHCH(CH;), 202.5-204 54 A CiH1CINO 67.33 67.45 6.46 6.41 5.61 5.32
27 4-Br NHCH(CH;), 196-197 43 A CiHis:BrNO 537.15 57.03 5.49 5.62 4.76 4.66
28 4-NO. NHCH(CH;)., 213-214 dec 52 B CisH15N204 64.57 64.23 6.19 6.15 10.79 10.65
29 H NHCH(CHj), 174-176 70 A CuHiNO 78.10 78.27 7.96 8.10 6.51 6.36
30 4-CN NHCH(CH;). 184-185 8 B Ci:HisN:0 74.97 74.68 6.71 6.67 11.66 11.97
31 3.4-Cl N(CH,)CH(CH;)y  90-91 21c D CupHuCLNO  60.41 60.48 5.74 5.46 4.70 4.6)
32 4-CH; NHCH(CHy). 195-196 5l A Ci:HizNO 78.56 78.46 8.35 8.37 6.11 5.6
33 4-OCH;, NHCH(CHj). 193-195 4]1¢ B Ci:HiNO; 73.45 73.49 7.81 7.91 5.71 5.42
34 3,4-Cly N[(CH:)::NCH;  129-130 8 D CuHuCLN,O 59.08 58.86 5.58 5.55 8.61 8.43
3)  4-N(CHs). NHCH(CH;). 185186 13¢ B C1sH2N-0 74.39 74.24 8.58 8.39 10.84 10.64
36 3,4-Cly NHCsH,-p-Cl 230-231 7 E CizHC,NO  57.90 57.68 3.43 3.40 3.97 3.84
37 3,4-Cly NH(CH:;);N(CH:); 115-117 8 F CieHoClLNO  62.12 61.98 6.39 6.50 7.62 7.62
38 4-CgH; NHCH(CHj). 229-230 34 B CyHaNO 82.43 82.18 7.26 7.45 4.81 4.75
39 4-OCH.C¢H; NHCH(CH;), 197-198 10 C Cs HaNO: 78.47 78.32 7.21 6.97 4.36 4.31

« Qver-all yield from the pentadienoic acid.

¥ A, produet was purified by rapidly pouring au ethanol solition of the crude material
into a large amount of water to precipitate the amide; B, ethanol-water; C, ethy!l acetate;

D, isooctane; E, dimethyl sulfoxide-water;

F, erude product was dissolved in water and treated with dilute sodium hydroxide to precipitate the free base of the amide; this was

further purified by recrystallization from ethanol-water.

CH; £H, R,
N X N
pCICH~—N  Y—nNH, )
=N
NH, X
IX

Ry = CHy) in 529 yield. We obtained a viscous oil
which on the basis of vapor phase chromatography and
tle appeared to be a 60:40 mixture which was not
amenable to separation by distillation. An attempt
to prepare 1l-isopropyl-6-phenyl-5,6-dihydro-2-pyridone
(X, X = H: R; = CH(CH,;),] under similar conditions
gave a solid product which contained at least three
components. Efforts to separate the mixture using a
variety of chromatography and differential solubility
techniques led only to the isolation of the unchanged
pentadienoic acid and a material which, on the basis
of infrared analysis, appeared to be the isopropylamine
salt of 5-phenyl-2,4-pentadienoic acid.

The 5-aryl-2,4-pentadienoic acid derivatives were
screened against Plasmodiwm berghet in mice by Dr.
Leo Rane at the University of Miami.2® In the primary
test, mice are infected with a lethal dose of P. berghet
3 days prior to drug administration. Routinely, the
drugs are administered subcutaneously in oil at each
of three dose levels, namely at 40, 160, and 640 mg/kg.
The mean survival time of infected control mice is
7.0 £ 0.5 days. Extension in survival time of treated
mice is interpreted as evidence of antimalarial activity.
Compounds are arbitrarily considered to be "active”
when the mean survival time of the treated group is
more than twice the mean survival time of the control
group. Noue of the compounds tested was "‘active”

(29) Awntinalarial 1est vesults were sipplied tloongh the conrtesy of Dr,
Dauvid P, Jacolnis of the Walter Reed Aviny Institute of Research.

¢ Method IT.

when judged by this criterion. The pentadienoic acid
derivatives are currently undergoing evaluation against
P. gallinaceum in chicks and a satisfactory explanation
is being sought for the apparent discrepancy between
earlier reports? and results of the current investigation.

Representative compounds described in the present
communication were also tested against certain bacteria
in wvitro including  Staphylococcus aureus (UC-76),
Pseudomonas aeruginosa (28), Mycobacterium tubercu-
losis (HyzRv), and Escherichia coli (Vogel). However,
uone was active at a concentration of 20 ug/ml.  5-(4-
Biphenylyl)-2,4-pentadienoic acid (19) cxhibited anti-
inflammatory activity in the ultraviolet erythema test
in guinea pigs® at a dose of 50 mg/kg.

Experimental Section?!

5-Phenyl-2,4-pentadienoic Acid Ethyl Esters (Table 1).—To a
mixture of 9.6 g (0.2 mole of a 509, dispersion in mineral oil) of
NaH in 350 ml of 1,2-dimethoxyethane cooled to 10-20° was
added dropwise 50.0 g (0.2 mole) of triethyl 4-phosphonocro-
tonate!® and the mixture was stirred 1 hr at room temperature.
To this was added a solution of 0.2 mole of the substituted beuz-
aldehyde in 150 ml of 1,2-dimethoxyethane while the temperature
was maintained below 25°. The mixture was then stirred 1 hr
at room temperature, heated under reflux for 1 hr, allowed to
stand overnight at room temperature, and poured into 3 . of
water. If a solid formed it was collected and dried; if an oil
formed it was extracted with CHCl;, dried, and concentrated in
vacuo. In those cases where the requisite esters are omitted from
the tables the crude ester was converted to the acid without puri-
fication.

5-Phenyl-2,4-pentadienoic Acids (Table II).—The crude ester
was dissolved or suspended in methaiiol aud to the mixture was
added a warm solution of 4 equiv of KOH in methanol. The

(30) C. V. Winder, J. Wax, V. Burr, M. Been, and C. E, Rosiere,
Intern. Pharmacodyn. Therap., 116, 261 (1958).

(31) Melting points (corrected) were taken in open capillary tobos tn a
Thomas-Hoover capillary inelting point apparatus.

Areh.
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nnxinre wis heated nnder reflux taa 6l and allowed 1o gtand
overnight an roonn temperative. If w0 solid formed it was col-
leeted, drial, and dissolved o suspemled in water. 10 necsadid
formied, the mixture whs evaporated i cacnn and the veshine wis
Hissolved or suspended in water. The mixinrve wies acidibed
with roneentried HCL aud the snlnl formal was Hluaed and
ried @ vacio 1 give the vende wrild.

5-Phenyl-2.4-pentadienoic Acid Chlorides. Method 1. 5-)-
Tolyl-2,4-pentadienoic Acid Chloride.--A mixture «f 112 g
(00449 mole) of S-p-tolyl-2 d-pentadienons acid 116y mnl ROCL,
c15 wml) was heated ander reflux for & hre The dark mixture
wis cooled il exeess ROCL wias rerioved (e rmene, The vesidne,
was rerrvstallized from hexane®2 e give 6.6 ¢ «f the vhbaide,
np 60-63° (66" 1.

Method 11 5-]p-(Dimethylamino )phenyl}-2.4-pentadienoic
Acid Chloride.~- "1y 4.0 g (11023 niole) of S-[p-(dimethylaminegg-
phenyll-2,4-pentadienoirs aeid (187 in o gliss lish was addel
dropwise with intermittent grinding 1wl or oxalyl chlovide.
The nnnetion was exotheriie aml a loge volune of gus was
evolvidd, The mixtire wax thoronghly gromml aml alliweld (o
ailry brielly. The ernde aeid chlivide was not purified fiether.

5-Phenyl-2,4-pentadienamides (Table III)}. Method 1. N-
Isopropyl-5-p-toly}-2,4-pentadienamide (321--'To 1 solution «of
6.0 g (L0332 mole) of d-p-tlvl-24-pentadienon: aeil ehhanle in
130 il of beuzene was added dmpwise uosplniion of 3.8 g {0,064
niole) of sopropylamine in 30 wl of henzene,  The mixture was
tirred at ronnt tempernture for =everal howrs, md the sadid
wlhieh Formeld was filtered and vied vaogive 9.4 g of crade pmduer,
Purifiention and conversion to snudl pamrticle size material was
effected by dissolving the prodint in ethanol, anl ponrving {i
rapilly into a large volinne of water,  This gave 3.7 ¢ad 32, up
HI3-100° (T8 ).

Method 11. N-lsopropyl-5-( p-methoxypheny!)-2.4-pentadien-
amide (33).~ "I'o the residue left afrer remmnval of excess SOCH
front o 0.073-unde v of 3-(p-methoxyplienyD)-2 4-pentadiem de
wid ehlovide was added 10U il o isapropylamine. The wmix-
Dire wis stivred mntil the wixture hud changed Tein davk ved 16
pile yellow in color. The =olid formed wus eollected and ve-
erystallized fram ethanol-water 1o give 33 ux o yvellow salil, 7.3 g
mp o-195° (4145 %

5-(p-Chlorophenyl)-2,4-pentadienoic Acid (14) iz p-Chloro-
cinnamaldehyde.——-Tn a niixture of 6.6 g (0.04 mole) of p-chlane
rinnamaldehyde®™ and 6.2 g (006 mdet of malonie el was
adderll showly 23 drops ol concentratal 1180 The mixtie
was hental 20 min oan il bath ot 30°0 T was then eodal,
vritnental with water, Gltered, il rerry=tallizel G ethiand
teegive B3 g (16 L1 of 14, mp 250--252°, identienl Guixtire nieltiog
pednt, infaural b with the material prepaved Trome pachilcoobenz-
atdehiyile and Griethyl 4-phosphimmrotonate,

Anad, Caled for CoILCIOL: ¢, 63320 1, 4045,
C, 640 1, 48

5-(p-Nitrophenyl;-2,4-pentadiencic Acid Kthyl Ester (3.1
aomixtare of 4.8 g (0.1 nle of a 5007 dispersion in mineral vil) of
sodinn hiydreible in 180 ml of 1 2adimerhoxyethane wis addeld
drapwise 224 g (O b moley of tietliy phospliommeetate, aml the
mixtnre was <tivred e ot reom temperature. o i was the
mldall dropwise aosadution of 17,7 g (0Ll mole) of p-uitrocinnamn-
ahlelydes in 12alimethoxyethane, The mixture was =iirred
b e s v temperature, heated mmler vellnx 1oy and allowial
e =tand marnight ot oo temperainme, 11 wax poareld int
5 Loof water and the =olid which formed was ltered aml verasial-
lized from ethanal-water to give 12,8 ¢ (329) o«f 3 ux a bright
vellaw solid, mp PEs=120°,

IFotmnd:

Volixeepaing ¢hisovase, hoplare wis used we 1be solveni. Where reesys-
Gellization was nsatisficecary, the hepine extoaen woas evajporaled anld (e
ceude el ehlorude wsed « .

ik G Cignavella, 1L Oceelly, avd 12 Tewia, . e, Chone, 8, 3210 (18655,

Vol 10

3-i u-Chlorophenyljsorbic Acid « Vi) 1ot =uspension of 4.5 1
of Nall (0.1 mole of 307 dispersion in oili in 200 ml of
dimethoxyetmne was adided denpovise e 20°, 2300 g a0 made s of
tietlo] 4-phesphoneerotonate. The sadaticer was <iirred Yo Fn
aml oo was adiled drapwise o sadntion of 155 g all neler o
p-chlcacgeertophenoe in 20 il of f2-dimethoxyethiae i 25 307
The mixtare wees =timd at roomn temperatina: B bohe, heansd
weder reHns for 2 by oid ponred intec 205 Eoof ieed wier. The
adl which mesalied was extmered with ether, thi exurers were
conthined el dried (M MgRO 0 aml the <olvent was vemoved (o
The residine wies dissadved iometzaol, 15,0 gad WOTL
wits adhilend, aal che mixtre was heated nnder veflny Foe 6 e,
The cooled mixime was Bliered 1o give 4.2 g of solil. The
iltme was evigporated tealryoess and the residne wies teitnded
with wiaer wnd rendified with coawmarared HCL S T coigiied
=olill wa~ trenten] <imilaly. The copphineill =olids wlieh vesnlud
were rrerystallizat twive fraarcethmol teogive 24 w e bE0 s o e
praadner, mp 201 2167,

daad. Caled far Cudbn QoL O
CUoG4.TE: L2,

yi=Chlore-.\ -isopropyleinnamamide (V1o A mixiure of L1y
S tede ol p-chlororinnumie neid i 15 mil of ROCL was heatel
vnder vetlax Fear 5 b The sidvent was venovaenll d cocan, and
e rexidnal fcanmy semizolid wis veerystallizen] Trom 1O il «f
heptam: tecgive TIL g TGLAYT ol the mad chlmide asan vif-white
~olid, mp T4 TNE.

T che atewve artd elibwide i benzene was addel with -
unttent coeding b og 02 pquoive of apropylamine A sddid
fcamnend vapbdty. The mixtire was =tirred for several s ol
ronmm temyperiiae, poreld Do water, and stiveed vigoronsly:
for 1o The vesaltam niixtare was filtered 10 give 6.7 & of
white =olid, 4

rucdy,

B1.720 HL s Foaaned:

Peerviadlization traan ethamd-water gave 5.2 «
af the desired prahindt, mp 18115402 This material was dis-
solved in warn ethanad and veprecipitared by mldition froma «
direpping Tomel below the sifame ad a0 fnrge volimie of water,
The <ddid wis Blieral and drvied ine cacao th give 4.4 g (56°,)
of VT, mp F79-185.57 Sxinters first aml then =hrinks and gradn-
ally melis) axrecdles.

daals Caled foo CulLCINO: 0 G445 11 63 N, (L2,
Feamnd: C, 644G T 6300 N, 60K,

The inrared spectrinm Cregos Co=Co 68 -1 and the: voa
spectnnn CCDCL, twn paived donblers veutered e § 6,43 and 7.6
©J o= 16 eps oy indicace feans soner.

1.3-Dicyclohexyl-1-{5-phenyl-2,4-pentadienoyljurea. A nnx-
tee of 1w 2005 maded of NN alievelohexylrarhodiinnle aml
ST 05 made s o) S-phenyl-24-pentindiennie aend in TIHE wies
stirrerll 30 iy and a0 white <olid Tormel. o this mixtne was
alded oo=cdintico of 5.0 g of sopropylinuie o THEF, aud the mix-
tare wis =tirral Tinand alloweld ta =tand overnight. The <olind
witx collerted wnd washed with aeetonitvile, The neerial in-
=cdubie e seetanitvile was reerysiallized (wive fraan hot DM,
thin washed with water (o give 6.0 g 343000 of 1 5-dievele
hexvil-t-S-phimad-24-pentalienoy Bansa, mp 208-205°,

Jaal, Caled Jor CudLaNGOua Co 73750 1L S48 N, T30
Fannml: ¢, TAR7: HL S
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