H0S NiEw Covroryos

and then o solntion of acetic anhydvidh: (2007 g, 0,205 mole) in
CHCL; 25 ml) was pdilenl dropwise over 30 min. The <nspension
wix beated to boiling and vefluxind for 10 he nnder Nuo Finally
thiemixtre was coolsd toroom femperaanre, the sisprmaded <olil,
consisting of mrenctid NON“diphenyhiren, was lilreresd aff, coul
thee CHCly solntion was washed sevieal dimes with 10 NallC
sobition aml thens with swacer, intil nenienl The organie nyver
rias vier] (NaaSOg) snd pvaporated Je eaceo 1o give a residae
consisting of a4 mixtnre vl ol and =0l prodier whicly was ex-
travted several times with petvolenm ether. A solill Draetiog
wits separatel]l {rom the petvolenim ether an <tamling, alter filivs-
ton of the =olid remaining in <n=pens<ion. Thix =olid fraction,
filtered from the prarolenm ether, was exteacted with el
the m=olnble portion consisting of N N <diphenvlhiren was res
moved, and the mesidne obtained by pvaporaGon of the methanol
olittion wax parifierd by chromatography on a Kieselgel
(Merrk 1 eohnnn, nsing benzene—peetone (10731 ax el giving
an adilivional fraction of pure prodoet. The prodinet wos
firther purified by ervsrallivarion from ethanol and gave color-
less ervstals (mp 81-82°),

Method D. 1-Geranylnormeperidine { VIII).~-Nurmeprriline
earbonate? ™ (26.4 g) followed Ly gerqny] hromide 1217 g) wax
addded to a solimm ethoxide solntion prepaverl from =odinm (2.3 g
sl ethpnol (230 mb. The mixmre was =iirred and reflnxe] for
I Tnmnler nitrogen, the solvent was evaporaterl muler renredd
pressire, aml the residne was extracted with ether. The erhenal
=ohition was treated with COs to remove traces of noventml o=
meperiline and filtereil, aml ihe ether was evaporatell. The
erinle resinlne was then pureified by cliromatogrphy an a Kieselgel
CorNMerek, 180 g1 rolnmun, einting with o 00 D mixtme of henzene
and pertoms to obiain the renuived prodiuer. A <anplhs of the
free base was distilled, Dp 166--L08 (0L ] s, vielding o viseons
oil. The pure hyvdrochlorile, mp 143=-144°, wax obtainal by
treatiment with 11CL and sobsennent erv=<tallization from erhyl
nertiate,

A0 RO Thorp and E. Waltton, /. Cher, Seey, 5340 (10487,
(I T Weijlard, . 1. Ovahovats, A 10 Sullivan, Jr., G, Povdie, 170 K
1Teally, and X, Phster, J. A, Clhem. Soc., T8, 2342 {135, irdlicnted vhae this

waterind ix 1he rarbamate derived frove 2 molecules of pormeperidine.

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

Graneranro Dany, AxroNm Moaxreaaxt, axp Gurevavo Corel
Reseaeeh Laboradovies of Tstilulo de Angedid S.p. AL Mo Halg

Recelved Novewber 18, 1166

It ix well known that in the hypoglveemie 1-plkyl-B-aryisnl-
{fonyinreas the natim of the gronp in position 1 oean be fairly
witlely varied without loss of activity:' componnds in which thre
above substiment was g ryelic terpene gronp have also heen re-
ported.?2  Onr iuterest in the terpene fiehl led ns io synihesize
three sulfonylureas of fornmla T, in which It is an aeyelie terpene
raclieal.

CH, SO,NHCONHR

In order to draw n ceorrelatin of =spme significance, we have
chosen g monorerpene radiepl (Le., gernanyl), a partially saturatel
monoterpene radical (Z.¢., citronellyl), and a sesqniterpene radical
(7.e., faresyl), keeping the aryl component nunchanged. Hypo-
glycemiis tests have shown rhat ouly I-citronellyl-3-p-tolylsnl-
fonylirea is artive, even though irs artion was found to be rather
fleeting, As the cimronellyl radival is meore similar, than the
other rwn, to n saturated alkyl gronp, the conelusion may be
drawn that i hypoglycemic arylsulfonylnreas the introdnetion
of a markeily terpene-tvpe radi-al in position 1 leads to inactive
proditets.

1) KL Gerzon, 12V, Krumkalns, R, L. Brindle, T J. Mapshatl, awd M.\
Rovt, S Yed, Che, 8, 7100 (10631,

(2) 0. AL Aexeddimapn sud AL S eapel. UL S0 Patent, 2028 871 (LD},

Vol [0

Experimental Section

1-Citronellyl-3-p-tolylsulfonylurea. A ~olutione or eiivoradlyl
oo (6 g S6S mole ] ethyl N-fp=iolvlnlfonyLiearbmnne
LU 1S moie s by anhivdrans vohiene 1200 mbowas relfused
for 5 Lo The solvera was vemoved @ eoewn, aned alee roesidie
was repesttedly washned swith tormmide aond then extraeted wirly
ethers alter washing with water, the ¢iliereal =olation wis dvicd
INaRO The solvera was tlien evaporated oo give o viseaos
oll 1N g, 727, )‘il‘l<l ),

Lot Caled Tor CLILaNsOR=: 0 G003 L s N 7 04a;
SO0 Fonnds O, G14S; T SOR0 N, 7.820 =000,

1-Geranyl-3-p-tolylsulfonylurea.- A =olntion of grranylnnine
g 10196 mole s and ethyl N-op=talylanliony Denrbamare 5.3 g,
a2 1 male s in auhyvdeors wolnene (60 mly wis retinsd as phoye,
Thie solvem was removed and the resithie was tritneated with
ether to give a calovless solind 0.7 g, X297, vieldn Ay analytienl
=ample, obtained hy recryvstallization from etlinol, melied o
SU-00° (neor .

Al Calel for 1L NsQOs=: ¢, 61080 11, 748
SO0 Kommls G617 ML 7500 N, Siud: S,00]2,

1-Farnesyl-3-p-tolylsulfonylurea -A  sohition ol Trrnesyl-
amime® (6.5 g 0.0204 melel mnl ethyl Netp=tolylal{onylaearby-
mate (R 028 moler o anhydrons tolnene (100 ml5 was e
fluxed ax above and worked npe The produet was oboined s s
vigeans oil a6 g, 700 viphd
Ao Caled Yo CullyNaO,=s ) 6504, I, S 100 N van:
7060 Foomds Cooasas T R20 N G700 =075

N, T

~,
s Nviwont asud O, dewer, fodes Clidprs e, 3T, B8 010511,
S AL S Nharasen, WO N ademberge, wowd 1O Faekd= 0 Ve, Chione, S,
66, 1271 (Tl
i Hothonmcle Hoetwe & Coss Vel Pedeian Patent, 1T 075 10125

Potential Antimalarial Substances. Amides

of o-Ethoxy- and p-Isopropylbenzoic Acids!

Lgsie M. Weesrn, Casotys AL Hiss, awo
Fowann ¥, Besnacen

Poacasel Loboraloeies, Pucke, Davds ol Cicpuiniyf,
Dori Aboe, Miehigon

foeveived Noieodiy 10, 1166

Preliminary antimalarial sererning resnlis snggested ihint the
dicvelohexylmmle of o-ethoxybenzoic meid (8) (Table Froand
thealiethylomidie of p-isopropyvlbenzoie aenl (9) (Table 111 Lad
some aetivity against Plasnodcion beeghed in mice.? Therefore,
snthentie samples of 8 qunl 9 werr synihesizerl togeiher with
<everal wimdogs (Tables T and 117, None of the amides describiad
herrin was petive against /2, heeghed i the monse when adminis-

9

tered in o single <ubentaneons doxe of G40 mg k.2

Experimental Section®

Acid Chlorides. — Thr aciil (10.12 mole) al 50 ml of SOCL wrre
heated for 5 hv on oo =t bathe The mixture was cooled 1o
room temperature and the exress SOCl was removed D vaevo
vielding the erurle weid ehlorile ns o lignul,

Amides.---To a cooled =ohtiion of Q.15 mole of thie eride acid
chloride in 1510 ml of benzenr, 1.3 mole of the amine wax alded.
Afrer the addition of amine, an additional 50 ml of benzene wuxs
adiled and the mixinre was allowed fo warm to room temperatnre.
The mixture wax =tirred overniglhn and the =<olid which tormed
wits removerl by filtention. The solil was witieated  with
water to remove wnine hvdrachlorvide, aml any resilual material
was removed by filtration and reervstallized. The benzene

1y Tlos investigation svps sopported by 17020 Semy Maedieal Researveloaod
Develppmenl Command Coylrar 1) A-A0-143-3 1D-2754.

12y Thie antimalare ! scoreeping was carrind oul by Do Lea Rawe o0 The
Viiversity of Miawi, il tesh resalts soore supplind thrpagh the enortesys of
O, David P.oJacobus of The Walier Reed Arwy Institule of Researel:,

14y Meltivg poinls (correelodl were taken in opey eapillary ohes s
Thomas=Hanver capillasy meltipg poind apparatus,
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TaBLE 1
AMIDES OF 0-ETHOXYBENZOIC ACID

COR
OC,H,
Yield Purifi-
puri- cation
Mp or bp fied, sol- ~—Carbon, %— —Hydrogen, %— —Nitrogen, G—

No. R (mm), °C A vent® Formula Caled Found Caled Found Caled Found
1 NH-3-C;H,N? 6668 33 A C14H14N:0, 69.40 69.84 5.82 6.12 11.57 11.60
2 NHCH, 70-71 50 A Ci:HisNO:» 74.66 74,58 6.27 6.29 5.81 5.46
3 N(CH;)C¢H; 112-114 (0.2) 49 .. C-H1sNO2 75.81 75.73 7.11 7.28 5.20 5.15
4 NH(CH,).Ce¢H; 56—5H8 28 A Ci;H1sNOs 75.81 76.09 7.11 7.25 5.20 5.09
5  NHCH,C¢Hsp-CH;0 54-56 50 B CizH1sNOs 71.59 71.60 7.07 6.69 4.92 4.80
6 N(C.H;)CH.CeH; 133-135(0.1) 33 . CisHaNO: 76.29 76.33 7.47 7.48 4.94 4.91
7 N(C¢Hj): 97-99 78 A CyuHi1sNO: 79.47 79.79 6.03 6.09 4.42 4.49
8  N(CeHyp ) 170-172 (0.3) 32 .. CuHuNO: 76.55 76.46 9.49 9.54 4.25 4,17

@ A, isooctane; B, ethanol-water.

® C;H4N represents the pyridyl radieal.

¢ CgHy represents the eyelphexyl radical.

TasLe I
AMIDES OF p-ISOPROPYLBENZOIC ACID

(CH,),CH— : —COR

Yield Purifi-
puri- cation
Mp or bp fiedl,  sol- ~——Carbon, %—— —Hydrogen, %— ~——Nitrogen, ¥,——
No. R (mm), °C % vent? Formula Caled Fonnd Caled Found Calad Foind
9  N(C.Hj)? 97-100 (0.4) 25 .. CuHaNO 76.66 76.41 9.65 9.72 6.38 6.21
10 NH-3-C;H/N* 100-101 14 A C:HisN:O 74.97 75.12 6.71 6.77 11.66 11.47
11 N(CHy)s 60-61 37 A CisHuNO 77.89 77.87 9.15 9.36 6.06 6.12
12 NHC¢H; 129-131 43 B CisHsNO 80.30 80.04 7.16 7.19 5.85 5.96
13 N(CH;)(CeHu ) 80-81 38 A CiHxNO 78.71 78.98 9.72 9.95 5.40 5.35
14 N(C.H;)(CeHas) 124-127 (0.2) 36 .. CisHaNO 80.86 80.64 7.92 7.87 5.24 5.17
15 NH(CH:):CeHs 110-112 19 B CisHaNO 80.86 80.59 7.92 7.90 5.24 5.26
17 N(C.H;)CH,C¢H; 168-169 (0.4) 12 CisHasNO 81.10 80.99 8.24 8.49 4.98 4.81
18  N(CeHy )¢ 170-172 (0.1) 43 .. CnHuNO 81.18 80.19 9.60 9.68 4.30 4.19
«— See corresponding footnotes, Table I. ¢ W, F. Barthel, J. Leon, and 8. A. Hall, J. Org. Chem., 19, 485 (1954).
from the original filtrate was removed 7n vacuo and the residie was TaBLE I
recrystallized or distilled. ANTIMALARIAL TEST D ATA
Acknowledgment.—The authors wish to thank Mr. Charles Il Mean
Childs and his staff for the microanalytical data reported herein. snrvival
No. of Dose, time,
Compd mice® mg/kg daysb Deaths
I B 40 15.2 3
4-(1-Methyl-4-pyrrolidinobutylamino)-7- I 3 80 13.8 4
I 5 160 14 .4 4

chloroquinoline and 4-(1-Methyl-4-morpho-
linobutylamino)-7-chloroquinoline as

Potential Antimalarials

Peter K. IBER axD BETTY J. BoONE

Dvision of Biochemistry, Walter Reed Army Institute of Research,
Washington, D. C. 20012

Recetved September 29, 1966
Revised Manuscript Received January 19, 1967

Increased interest in finding a prophylactic agent against drng-
resistant Plasmodium faleiparum and Plasmodium vivaxz has led
to the synthesis of two new snbstituted quinolines, 4-(1-methyl-4-
pyrrolidinobutylamino )-7-chloroquinoline (I) and 4-(1-methyl-
4-morpholinobutylamino)-7-chloroquinoline (I1) (Table I). 4-(1-
Methyl-4-bromobutylamino)-7-chlorogninoline (III),! upon re-
action with morpholine or pyrrolidine, gave I and II, respectively.
Preliminary reports? show these compounds to be active against
Plasmodium berghei infected mice.

(1) M. Carmack, H. Bullitt, Jr., G. Handrick, L. W. Kissinger, and I.
Von, JJ. Am. Chem. Soc., 68, 1220 (1946).

¢ Mice infected with P. berghei. ® Treatment is withheld for 3
days after infectionn. Death ocenrs in nntreated controls within

6-8 days.
Cl Ne
F

NH
CH,CH(CH,),R

I, R=pyrrolidino
II, R =morpholino

Experimental Section?

4-(1-Methyl-4-pyrrolidinobutylamino)-7-chloroquinoline (I).—
4-(1-Methyl-4-bromobutylamino)-7-chloroguinoline (III)! (13.2

(2) We wish to thank Dr. Leo Rane, University of Miami, Miami, Fla.,
for the preliminary test data.

(3) Melting points are uncorrected and were determined on a Fisher-
Johns melting point apparatus. The microanalyses were performed by Mr.
Joseph Alicino, Metuchen, N. J. 08840,



