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Derivatives of Barbituric Acids and Normeperidine
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Tu counection with our interest in the field of terpene chemistry
we have introdiced terpenyl gronps into the 5 positions of bar-
bituric aeid to test the resnlting compounds as hypnotics,!
anticonvnlsants,® and analgetics;®* into the 3 position of 1,3-
diphenylbarbituric acid for examination of antiinflammatory
activity s and iuto the 1 positivn of normeperidine for the study
of analgetic activity.%* Noue of the compoinds showed activity
iu these tests.

Diethyl citronellylphenylmalonate [bp 155-160° (0.2 mm),
389;] was prepared similarly.

Anal. Caled for CxHsO.: C, 73.76;
C, 73.58; H,9.19.

Diethyl digeranylmalonate was prepared accordiug to the
same procedure, using diethyl malonate, geranyl bromide, and
sodium in the molar proportions of 1:2:2. The thick vil vb-
tained was pnrified by removal of the fractions distilling up to
170° (0.3 mm).

Anal. Caled for CyHuOu
C, 74.80; H, 10.33.

Derivatives of barbitiuric acid and normeperidine are given
i Table I. Examples of their methods uf preparation are given
below.

Method A, 5-Phenyl-5-farnesylbarbituric Acid (I).—TUrea
(0.75 g, 0.0175 mole) was added, under Ns, to a sohition uf sodinm
(0.23 g. 0.01 g-atom) in absolute methanol (5 ml), and then a
solution of diethyl phenylfarnesylmnlonnte (2.2 g, 0.005 wole) in

H, 9.15. Fouud:

C, 74.95; H, 10.25. Found:

TasLE I

DERIVATIVES OF BARBITURIC ACID AND NORMEPERIDINE

Re-
Prepn crystn Yield, Mp or bp
Compd Name method solvent? % (mm), °C

I 5-Phenyl-5-farnesy barbituric A B a6t 139-140

acid
IT §-Phenyl-5-gerany barbituric A B 33° 147-148

acid
III K-Phenyl-5-citronellybarbi- A B 48" 102-103

turic acid
IV 5,5-Digeranylbarbituric acid B C 46 92
v 1,3-Diphenyl-3-geranybar- C A 38% 81-82

bituric acid
VI 1,3-Diphenyl-3-farnesy (bar- C 25°

bituric acid
VII 1,3-Diphenyl-5-citronellyls C B 32% 83-84

barbituric acid
VIII 1-Geranylnormeperidine D 76°¢ 166~168 (0. 1)
IX  1-Nerylnormeperidine D 68°¢ 162165 (0.1)%
X 1-Citronellylnormeperidine D 34° 171~174 (0.2)
XI 1-Farnesy normeperidine D 81°¢ 187~189 (0, 2)¢

e Solvents: A = ethanol, B = dilute ethanol, C = hexane.
¢ Hydrochloride, mp 167-168° (from ethyl acetate).

Experimental Section®

Diethy! Farnesylphenylmalonate.—Diethyl phenylmalonate
(17.4 g, 0.0739 mole) was added to a solution of sodium (1.7 g,
0.0739 g-atom) in absolute ethanol (70 mi). The solution was
heated to boiling and farnesyl bromide (21.2 g, 0.073Y mole)
was dropped in over 3 hr. After the addition, the mixtire was
reflnxed for 3 hr. At the end of heating, the NaBr formed was
filtered off, aud the aleoholic solution was concentrated to dryness
nnder rediced pressure. The residine was taken np in ether and
the ethereal layer was washed with water, dried (Na,SO.), and
evaporated in vacuo, giving a viscous oil, which was purified by
removal of the fractions distilling np to 105° (0.2 mm) (16.2 g,
509).

Anal. Cated for CxpHyOs C, 76.32;
C,75.94; H,9.08.

Diethy! geranylphenylmalonate [bp 148-154° (0.1 mm), 549}
was obtained by the same procedure.

Anal. Caled for CxHsO. C, 74.16;
C,74.51; H, 8.66.

H, 9.15. Fonnd:

H, 8.66. Found:
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(6) Boiling points are uncorrected. Melting points are corrected and were
taken on a Biichi capillary melting point apparatus.

—C, Yp— ——N. H—
Formula Caled Found Caled Found Caled Found
CasH12N203 73.49 73.31 7.00 7.88 6.86 6.74

CoaHxN20s 70.56 70.84 7.11 7.186 8.23 8.19
CuH2sN 1Oy 70.15 70.81 7.85 7.67 8.18 8.18
CuH3sN 204 71.96 71.90 (.06 9.08 6.99 6.99

CaH2N203 74.97 74.88
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C3 H1sN:Os 76.83 76.88 7.49 7.45 5.78 5.64

CasH5N203 74.61 74.66 7.23 7.23 6.69 6.64
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CouHuNO» 78.00 77 .44 9. 58 9. 3.79 3
CauHuNO: 78.00 78.02 9.55 9.60 3.79 3.84
CuHuNO; 77.58 76.78 10.04 10.15 3.77 3

3

CasHisNO2 79.58 79.47 9.90 9.92 3.20 .21

b Crude prodiet. ¢ Pale yellow viscous oil, purified by chromatography.
¢ Hydrochloride, mp 145-146° (from ethyl acetate).

absolite methanol (3 ml) was dropped in, and the mixture was
then refluxed for 16 hr. Fiually, the solution was covled and the
solvent was evaporated in vacuo at low temperature, the residue
was taken up in ether, water and ice were added, the twu lavers
were separated, and the ethereal laver was extracted with i()%
NaOH. The latter solution was combined with the previons
aqueons alkaline layer and acidified with 109, HCl. A viseous
oil separated and was extracted with ether, and the ethereal
solution was washed with water until nentral. Ou distillation
of the dried (Na-S804) extract, a solid was obtained, which on
crystallization from dilute ethanol gave colorless crystals, mp
139-140°.

Method B. 5,5-Digeranylbarbituric Acid (IV).—A solutiou of
sodium (0.46 g, 0.02 g-atom) in absolute methanol (10 ml) was
treated, under Ny, with urea (1.5 g, 0.025 mole), aud a solution
of diethyl 5,5-digeranylmalonate (4.32 g, 0.01 mole) in absvhite
methauol (5 ml) was then added dropwise, refluxing for 20 hr.
At the end of reflixing the solution was cooled, the solvent was
evaporated at low temperatire, in vacuo, and the residiie was
taken np in ether, washing the ethereal layer with water until
neutral.” On evaporation of the dried (Na.SO4) ethereal soli-
tion, an oily residne was obtained, which was purified by chro-
matography on a Kieselgel G (Merck) colimu, using beuzene—-
acetic acid (95:5) as elnent. The solid after crystallization from
hexalie, gave colorless crystals, mp 92°.

Method C. 1,3-Diphenyl-5-geranylbarbituric Acid (V).—
N,N'-Diphenylurea (17.2 g, 0.0813 mole) was added to a solution
of geranylmalonic acid® (20 g, 0.0813 mole) in CHCl; (320 ml)

(7) IV is insoluble in aqueous alkaline media.
(8) D. W, Dicker and M. C. Whiting, J. Chem. Soc., 1994 (1958).
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amd then asolintion of avetic anhydride (2007 g, 0206553 niole) in
CHOE 025 mb) wis added dropwise over Sttmin, - The suspensiou
wits heatd Lo Doiling and vefloxuad for 10 e under Nooo Finally
Hosmixie was vnold b voont feraguar are, Ve suspendiad sofid,
vonsisting of muvavted NN -dipheoyloa, was Gherad off, aud
the CHCL; =olution was washield <eveeal thaes winth 1, Nallcn
solntion amud thao with water, ondib weoieals The organde Taver
rie cdried (NawsOy) and evaporatad Joowonn 16 rive o residae
consisting of nomixture »f ol and =olial prodoer whicle was ex-
taeted several Gowes with petvolenm et A <olid Nraetion
wis separated Tromn the petrolenm eilwer ane standing, o ter filnes-
Hon of the =olid remaining e sn=pensiow.  Thix =olid fraciion.
filtered from the prrrolunm ether, was extraered with wethanol;
the solublie portion consizting o NN “dipluianclores was ve-
woved, il the residow obtained by wvaporation of 1he e hanol
solution wax puriticd by chromatography on a Kieselgel €
T Mervk) ol using benzenve-neetone (47 :31 ax ehun(, giving
an additional fraction of  pure prodocet. The prodoct was
forther purified by ery=tallizarion from vihanol mul gave colea-
lexs ervstals (up 81-829),

Method D. 1-Geranylnormeperidine { VIII).--Nurieperidinue
rarbonated o (26,4 ¢) followed by geranyl bhromide 1217 g) was
whled g sodinm ethoxide solution prepared fron <odinnn (2.3 g3
sl etymol (230 mb). The mixtire was <tirral and refluxed for
I I under nitrogen, the <olvent was vvaporated under vedieed
pressire, and the resichie was extrneted with ether. The etheceal
=olition was treated with COy (o reanove traces of wnreactad nor-
neperidine and - filterad, amd ihe vther was evaporatel. The
ermde resithine was then parified by elnonatography onea Kieselged
G i Nerek, 18O g) volonm, eloting with @ 00T mixtore of brawzene
anil avctone Lo oblain the wmagaired prodner. A samphe ol (he
Meee basee was histilled, bp 1661682 (001 i vielding o viseous
oil. - The pore hivdrochloride, mp H3-144%0 was obtanual by
Dreatnient with HCE awd sobseqent ervstnllization from e hyl
aceelil e,

1) R, (1. Thorp and E. Waltou, J. Chene. Speo 5540 L1048,

(1) J. Weijlavd, I'. D, Orabovats, A, 0. Sullivan, Jr.. G, "urdue, . K
(leatly, aud K. Pfister, J. Am. Chem. Ser., 78, 2342 (1450}, indicated that this
wateril ix Lo carbawaie derived frow 2 wolecubs of werwependiue.

Terpenes as Drugs. [,
1-Terpenyl-3-arylsulfonylureas

GraNeraneo Patay, AxrtoNto MaxTeEcaNt, axn Griavavo Coima
Beseueeh Labvridorivs of Tstiludo e Vet i Sop AL Milau, Hinly

Received Novewber 18, 1166

It ix well known that in the hypoglyveemie T-atkvi-3-nrylsol-
fonvlureas the nature of the group e position 1 ean be fairly
widely varied withont loss of activity:' vonpoiuds in which tue
above snbstitnent wius g evelic terprne group live also been re-
ported.? Omr interest in the terpei: ficld led us (o <vuthesize
three sulfonvtureas of formuala T, icwhieh Hois an acyelie terpen-

rachival.
CHg@SozNHCONHR

I

In onrler to diaw a vorrelation of souw: significanve, we lhuvi
chosen g imonoterpenc radical (Le., germnvl), a partially saturated
mouolerpene radical (7.¢., citronellyl), and o sesquiterpene radical
(1.e., faruesyl), keepiug the aryvl component nuchanged. Hypo-
glveemit lests have shown that only I-citronellyl-3-p- tolylsul-
fonyhirea is active, even thongh its actinn was found to be rather
flceling, As the citronellyl radival ix more similar, than the
other twn, o a saturated alkvl group, the conclusion may be
drawn that in hypoglycemiv arylsulfonylnreas the introduction
of a markedly terpene-type radival in posifion 1 leads to inavtive
products.

() K. Gerzow, 2.V, Kreurukalos, R, L. Ueiodle, ToJ. Maesball,awd M.y,
Roul o of . Yl Chrni, 8, 750 (1063].

&) 4 AL Aexehliwaun and A Svanpel UL 8 Datens, 2B28,871 (1aphy,

Vil 10

Experimental Section

1-Citrouellyl-3-p-tolylsulfonylurea. A ~olution of ciironellyl-
prained 56 g 1568 woled and e lel N-épeiolviulfouybusebaten e
P10 g eSS oie s e andovileons tolene 12y was vellnsed
o 5 b
wis vepenedhy washed with Coraconide aud then extenered woh
erhers atter washiog witle wioer, he eihereal <oliion was deied
INaRO0 The solvent was shien cvapornied 160 give o viseags
oill (N g 720 vield

el Caled o COlTaNO=: U Gl o same N 705
SO000 Founud:s O, G148 T S080 N 7820 <0900,

1-Geranyl-3-p-tolylsulfonylurea. A ~olution ol gernnhunine
25 LOTDG woles aad ethyl N-op-tolvi=utionyhrbamate 15,5 ¢,
2T mole tincwshydveons rolneue (GO aly was refiuxed as above,
The solvernr was vemovidd wad vhe residoe was eitaraoed winh
ether to give weolorhss solitd 5.7 @, 820 viehh, A aadyical
sample, obrained by yeervstatlization from cthuad, melied
SU-90° (uneors.

Shids Calid for CplleNGQa= ¢, 01680 11, 7480 N 7.00:
St Foowds G 61T T 7.500 N, S04 S0,

1-Farnesyl-3-p-tolylsulfonylurea.. -A  soliiion  of  faresyvl-
mninet (6.5 g 0.0204 mole) mul ethyl N-1p-tolvlzalfonylicarba-
e (R e BE2R ol iecadivdrons toloane (100 mbs wus re-
fluxed s above mud worked apo Flae prodoet was obtaieed ws o
vizeons ol i 6w, 700 vield ),

Aol Caled (o €
~ 7660 Fonad: )

Tl solvent was vewovidd 7 sewn, wed the vesidue

LOUSO9 T SHar N e
N, G700 =070

SO D Wilsebtdwd DL dewer, Hefes Cladn Aerg, 37, 881 0107006,

13S0 Whartsey o WO N abrotbers, aued UL IS0 Uieids, 0t Claon, S,
66, 1271 (1t

i3 offpriun-Ly Hovge & Can Vel Bedsinn Paveps, G17,17700 10625,

Potential Antimalarial Substances, Amides

of o-Ethoxy- and p-Isopropylbenzoic Acids!

Lacsens M. WenskL, Cyionys AL Hess, s
Euwarn F. Trsnacen

Tevariech Loshoadories, Pucke, Ducis amd oy,
Lo Ao, Moivhigon

flreriped Novewbes 10, 166

Proliminarey aonimabadial seraaing resalis suggested that the
dicvelohexylimnide of e-cthoxybenzois acid (8) (Table Froaad
the diethylaniide of p-isopropyvibenzoie aeid (9) (Tablee 111 had
<onwe gelivity against Plasnod fivne berghed in mive.? Therefore,
anthentie smmples of 8 aml 9 were syvoihesized togetlur winh
<everal analogs CTablis Fand H Nowe of the amides deseribuad
heavein was active agaiost 2. beghel othe monse when aduotiuis-
tered nea single =ubonancons dosee ol G40 mg fkp.?

Experimental Section®

Acid Chiorides. - Tlus wend (0.12 mole) uul 50 ml of SOCL wree
heated for & e anc o st badch, The nixone was coolad o
roont lewperatire and the exeess ROCL was removiad 7y iiesio
vielding the vride aeid ehloride s o hiquid,

Amides,--To o covld <olution of (LE5 mole of the el aeid
chloride i 110l of beuzene, 024 mwle of the amine was addud,
After the aldition of andue, e additional 50 ml of benzene wus
wdded and the niixtuee wax tllowed o warin (o roown tempuerat e
The mixtore was sticeed overndghn and the <olid whicl foron.d
was rentoviel by filtmion, The =olid  was Gritoratel with
water (v remove amine hvibroehloricde, mud any resudnal aeaterial
wins removed by filtration aod recrvstallized. The henssae

() This investigation wis sapported by UL S0 Aruy Mosdical Ressarel aud
Development Curtinarnel Chaptraer (33-49-103-M D-27 54,

21 The antimalarial =eremoiung was carciel ow Ly Dreo Leo Raue of U
LUsiversity of Miapti. avd 2test restles were supplierd throsigle the coprtesy of
Dre. David P Jacobus of the Walirr Reed Aray Tnstitnte of Researel:.

vit Meltiug poiuts (corceeled) wore takew i open capillary tobes be o
Thumis-Hoover capitlosy aelriug poiat apparatus,



