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In connection with our interest in the field of terpene chemistry
we have introduced terpenyl groups into the 5 positions of bar-
bituric acid to test the resulting compounds as hypnotics,!
anticonvulsants,? and analgetics;3* into the 5 position of 1,3-
diphenylbarbituric acid for examination of antiinflammatory
activity # and into the 1 position of normeperidine for the study
of analgetic activity.%* None of the compounds showed activity
in these tests.

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

Anal. Caled for Cy;HaO4: C, 73.76;
C, 73.58; H,9.19.

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

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

Derivatives of barbituric acid and normeperidine are given
in Table I. Examples of their methods of preparation are given
below.

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

H, 9.15. Found:

C, 74.95; H, 10.25. Found:

TaBLE 1

DERIVATIVES OF BARBITURIC ACID AND NORMEPERIDINE

Re-
Prepn ecrystn Yield, Mp or bp
Compd Name method solvent® A (mm)}, °C
I 5-Phenyl-5-farnesylbarbituric A B 4P 139-140
acid
IT 4-Phenyl-5-geranylbarbituric A B 582 147-148
acid
111 K-Phenyl-5-citronellylbarbi- A B 48> 102-103
turie acid
IV 5,5-Digeranylbarbituric acid B c 46° 92
vV 1,3-Diphenyl-5-geranylbar- C A 38P 81-82
biturie acid
VI 1,3-Diphenyl-5-farnesylbar- C 25¢
bituric acid
VII  1,3-Diphenyl-5-citronellyl- B 32b 83-84

barbiturie acid
VIII 1-Geranylnormeperidine
IX 1-Nerylnormeperidine
X 1-Citronellylnormeperidine
XI 1-Farnesylnormeperidine

goguuo a

76¢ 166-168 (0.1)
68°¢ 162-165 (0.1)¢
34¢ 171-174(0.2)

81¢ 187-189 (0,2)¢

——=C, G e, G
Formula Caled Found Caled
CasH3:N 203 73.49 73.31

——N, %——
Found Caled  Found
7.90 7.88 6.86 6.74

CaHxuN:20s 70.56 70.84 7.11 7.16 8.23 8.19
C20H1N =203 70.15 70.81 7.65 7.67 8.18 8.18
C2H3sN:20; 71.96 71.90 9.06 9.08 6.99 6.99
CaH2xN:Os 74.97 74.88 6.78 6.74 6.73 6.71
CaH3N20s 76.83 76.88 7.49 7.45 5.78 5.60
CosH3N 203 74.61 74.606 7.23 7.23 6.69 6.64
C2HasNO2 78.00 77.44 9.55 9.50 3.79 3.81
C2HyuNO: 78.00 78.02 9.55 9,60 3.79 3.84
CuHuNO: 77.58 76.78 10.04 10.15 3.77 3.72
C29HysNO: 79.58 79.47 9.90 9.92 3.20 3.21

a Solvents: A = ethanol, B = dilute ethanol, C = hexane. ? Crude product. ¢ Pale yellow viscous oil, purified by chromatography.

¢ Hydrochloride, mp 167-168° (from ethyl acetate).

Experimental Section®

Diethyl 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 ml). The solution was
heated to boiling and farnesyl bromide (21.2 g, 0.0739 mole)
was dropped in over 3 hr, After the addition, the mixture was
refluxed for 3 hr. At the end of heating, the NaBr formed was
filtered off, and the aleoholic solution was concentrated to dryness
under reduced pressure. The residue was taken up in ether and
the ethereal layer was washed with water, dried (Na,SO4), and
evaporated in vacuo, giving a viscous oil, which was purified by
removal of the fractions distilling up to 105° (0.2 mm) (16.2 g,
50C,).

Anal. Caled for CiHiOs:
C, 75.94; H,9.08.

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

Anal. Caled for CzaHazO4Z C, 7416,
C, 74.51; H, 8.66.

C, 76.32; H, 9.15. Found:

H, 8.66. Found:
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Van Heertum, and C. J. E. Niemegeers, J. Med. Chem., 8, 220 (1965).

(2) E. Marazzi-Uberti and C. Turba, Arzneimittel-Forsch., 16, 506 (1966).
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(1964).

{8) Boiling points are uncorrected. Melting points are corrected and were
taken on a Biichi capillary melting point apparatus.

¢ Hydrochloride, mp 145-146° (from ethyl acetate).

absolute methanol (3 ml) was dropped in, and the mixture was
then refluxed for 16 hr. Finally, the solution was cooled and the
solvent was evaporated in vacuo at low temperature, the residue
was taken up in ether, water and ice were added, the two layers
were separated, and the ethereal layer was extracted with 10¢,
NaOH. The latter solution was combined with the previous
aqueous alkaline layer and acidified with 105; HCL. A viscous
oil separated and was extracted with ether, and the ethereal
solution was washed with water until neutral. On distillation
of the dried (Na:S04) extract, a solid was obtained, which on
erystallization from dilute ethanol gave colorless crystals, mp
139-140°.

Method B. 5,5-Digeranylbarbituric Acid (IV).—A solution 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), and a solution
of diethyl 5,5-digeranylmalonate (4.32 g, 0.01 mole) in absolute
methanol (5 ml) was then added dropwise, refluxing for 20 hr.
At the end of refluxing the solution was cooled, the solvent was
evaporated at low temperature, in vacuo, and the residue was
taken up in ether, washing the ethereal layer with water until
neutral.” On evaporation of the dried (Na,S0,) ethereal soli-
tion, an oily residue was obtained, which was purified by chro-
matography on a Kieselgel G (Merck) column, using benzene—
acetic acid (95:3) as eluent. The solid after crystallization from
hexane, 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 acids (20 g, 0.0813 mole) in CHCl; (320 ml)

(7) IV isinsoluble in aqueous alkaline media.
(8) D. W. Dicker and M. C. Whiting, J. Chem. Soc., 1994 (1958).
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and then a solution of acetic anhydride (20.7 g, 0.2033 mole) in
CHCL; 25 ml) was added dropwise over 30 min,  The <uspension
wis heated to boiling and refluxed for 10 hr under N.o.o Finally
the mixture was cooled to roont temperature, the suspended =olid,
consisting of unreacted NyN'-diphenylurea, was filtered off, qond
the CHCL; =olution was washed several tinmes with (17, NallCO
solution and then with water, uniil nentral, The organic Tayer
rax dried (NasSOy) and evaporated in vacuo 1o give o residoe
consisting of a mixture of oil and =olid producr which was ex-
tracted =everal times with petroleum ether. A =olid [raction
wax separated from the petroleum ether on =tanding, after filtrn-
tion of the solid remaining in <uspen=ion.  Thix =olid fraction.
filtered from the petroleum ether, wus extracted with methanol;
the insoluble portion consisting of N, N’-diphenvlinren was ve-
moved, and the rexidue obtained by evaporation of the methanol
solition wax purified by chromatography o o Kieselgel
(Merek) columi, using benzene—acetone (97:3) as eluent, giving
an additional fraction of pure product. The product was
further purified by ery=tallization from ethanol and gave color-
less erystals (mp 81-529),

Method D. 1-Geranylnormeperidine ( VIII).--Normeperidine
carbonate? ¥ (26,4 ¢) followed by geranvl bromide (21.7 g) was
added 1o a sodium ethoxide solution prepared from sodium (2.3 g}
and ethanol (230 mi).  The mixture was stirred and reflused for
I hr under nitrogen, the solvent wus evaporated under reduced
pressure, and the rexidue was extracted with ether. The ethereal
solution was treated with CO, to remove traces of unreacted nor-
meperidine and filtered, and the ether was evaporated.  The
crude residue was then purified by chromatography on o Kieselgel
Ce i Merek, 180 g) columi, eluting with a 901 misture of henzene
and acetone to obtain the required product. A sample of the
free base was distilled, bp 166165 (0.1 mm iy, vielding & viscons
oil.  The pure hvdrochloride, mp 143-144%, was obtained by
treatment with T1CU and =ubsequent cry=tallization from ethyl
acetate,

() R. . Thorp and E. Walton, J. Chem. Sor., 339 (1048},

10y J. Weijlard, IP. D, Orahovats, A, P. Sullivan, Jr., G, Purdue, I". K.
leath, and K. Pfister, J. Am. Clhem. Soc., T8, 2342 (1456, indicated that this
marerial ix the carbamate derived from 2 molecules of normeperidine.

Terpenes as Drugs. L
1-Terpenvyl-3-arylsulfonylureas

GIANFRANCO Pany, ANToNto MAaxvTEGANI, AND GERMANo Coprr
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It ix well known that in the hypoglveemie T-alkyl-3-arylsul-
fonyvlureas the nature of the group in position I can be fairly
widely varied without loss of activity:? compounds in which the
above substituent was a eyelic terpene group have also been re-
ported.?  Our interest in the terpene field led us to synthesize
three sulfonviureas of formula T, in which R is an acyclie terpene

radieal.
CHS@SozNHCONHR

I

In order to draw a correlation of some xignificance, we have
chosen a monoterpene radical (i.e., geranyl), a partially saturated
monoterpene radical (7.e., citronellyl), and a sesquiterpene radical
(i.e., farnesyl), keeping the arvl component unchanged. Hypo-
glycemic tests have shown that only I-citronellyl-3-p-tolylsul-
fonylurea is active, even though its action was found to be rather
fleeting, As the citronellyl radical is more similar, than the
other two, to a saturated alkyl group, the conclusion may be
drawn that in hypoglycemic arylsulfonylureas the introduction
of a markedly terpene-type radical in position 1 leads to inactive
products.

(1) K. Gerzon, 1. V, Krumkaln=, R. L. Brindle, . J, Marshall, and M.\,

Root, J. Med. Chem., 8, 760 (1963).
(2) 1AL Aeschlimano and AL Stempel. U8 Patent, 2,928,871 (1960},
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Experimental Section

1-Citronellyl-3-p-tolylsulfonylurea. A ~olution of ciivonelly i
amine® (6 g 0.368 noled and ethyt N-ip-tolvlsaionylicarbamate
O L
for 5 }H.
was repeatedly washed with fornaride and then exmmeted with
ether: after waxhing with water, the ethereal solation was dvied
INaRO L The <olvent was then evaporated 1o give w viseonus
ol (N 720, vield

Anal, Caled for O NGO O 610305
=000 Found: O, 6148 H, 808 N, 72 =,

1-Geranyl-3-p-tolylsulfonylurea.- A =olution of geranylamine
4 g, 0.0196 moles and ethyl N-tp-tolyvl=ulionvhearbamate (5.3 g,
002149 mole i anhydrons toluene (60 mly was vetlhuxed ax ahove.
The =olvent was removed and the residue was triturated with
ether to give u colorless solid 5.7 g, X277 vield),  An analviieal
sample, obtained by reervstallization from ethanol, melted
SG-00° (aneor ).

35 mede s b anhyvdrous wolnene 120 mb was reftuxed
The solvent was vemoved 7n cacuo, and the residae

I ~.00: N, 745
= %00

L

Arals Caled tor CrllseNoOp=: O, 61650 H, 7480 N, 700
=, U000 Found: O, 6171 H, 7.500 N, S04 8, 992,

1-Farnesyl-3-p-tolylsulfonylurea.. -A  solution of  farnesvl-
amine’ (6.5 g, 0.0204 mole) and ethyl N-rp-tolvlzulfonylicarba-
mate (X g 006328 mole’ I anhvdrous toluene (100 mli wax re-
Huxed ax above and worked up. The produet was obtained a=
viscons oil ix 6 g 709, vield),

Anal, Caded Tor Coully NoOg=0 €0 65,090 H, S 100 N, 660
=, 7660 Found: C065.830 THos280 N G700 S0 754

31Dy Arigoniand O deger, Hofes Chin Aera, 37, 881 014511

o1 NN Whara=en, W, Nuademberg, and FKL Vieids, 0 Vo Ol Soee,
66, 1276 {1911,

i3t Hotfmann-Lo Rocne & Cooo V-G Peleian Patent, 617,875 010625,

Potential Antimalarial Substances. Amides

of o-Ethoxy- and p-Isopropylbenzoic Acids!
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Preliminary antimalarial screening resulis suggested that the
dievelohexylamide of o-ethoxybenzoic acid (8) (Table Th and
the diethvlamide of p-isopropvlbenzote acid (9) (Table 1T) hud
some activity against Plasmod{um herghe? in mice.?  Therefore,
authentic samples of 8 and 9 were synthesized together with
several anzalogs (Tublex T and 115, None of the amides dexcribed
herein was active against /2, beeghed 1 the mouse when adminis-

)

tered in a single subentaneous dose of 640 mg/kg.?

Experimental Section®

Acid Chlorides. - T'he ucid (0.12 mole) and 50 ml of ROCL were
heated for 3 hr on a steam bath.  The mixture waz cooled to
room temperature and the exces< SOCL was removed /n racuo
vielding the erude acid ehloride a= a liquid.

Amides.---To a covled =oluiion of (.15 mole of the arude acid
chloride in 150 ml of benzene, 0.3 mole of the amine wax added.
After the addition of amine, an additional 50 ml of benzene waxs
added and the mixture wax allowed fo warm to room temperature.
The mixture wa~ =thred overnight and the =olid which formed
wus removed by filtration. The =olid was triturated with
water {o remove amine hvdrochloride, and any restdual material
was removed by filtration and recryvstallized. The benzene

(1) Thisinvestigation wax supported by UL =, Ariny Medical Research and
Development Command Contract 13A-4-193-M1D 4.

12) The antimalarial screening was carried out by Dr. Leo Rane of the
University of Miami, and test results were supplied throngh the courtesy of
e, David Pl Jacobus of the Walter Reed Army Institute of Research:,

3y Melting points {corrected) were taken in open capillary tubes in «
Thomas-Hoover capillary melring point apparains,




