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tahenesnlfanamide hydrachlaride (20.0 g, ©0.0 numoles), eyl
i-aimino-4-chlora-3-nitro-2-pyridinecarbamate (254 g, 800
nnnaoles), and EGN (25 ml) in 300 mil of MeOTI was reflnxed for
8l inder Na. The yellow solid whiceh formed npan coaling was
collected by filtration, tritarated with bailing StOH (200 mlj,
and dried (P2O;) at 100° for 8 hr; yvield 20.5 g.

11 the preparation of 1-HCI the reaction was carried ont in the
absence af KN,

Method B. Ethyl 5,6-Diamino-4-( p-chloroanilino )-2-pyridine-
carbamate (6).—A sn=pension of 2 (5.0 g 14.2 nunoles) in DALY
(200 ml) was hivdrogenated aver RaNi eatalvst (ea, 10 g) at an
initial 1. pressimre of 408 kgoew®. After abham 30 min the
catalvst was reiaved by filtration nndee No. The colarless til-
rrate was panred into cold TLO (1 L1 thrangh which a vigarans
sirean of Ny wax hibbling.  The precipitmed white =alid was eol-
leeted Dy filtration nnder No and alvied 7o raeno over PO
vield 3.8 g.

Method C. Ethyl 8-{{4-(Diethylamino)-1-methylbutyl/amino |-
pyrido[2,3-h|pyrazine-6-carbamate (10),—A =n=pen=ion of 1-11CI
(13.0 g, %5.8 mmoles) in EtOM (300 ml) was hydrogenated (114
Ni) (ra. 10 g) at an initial Ha pressure of 3.67 kg em?® The
catalvst was remaved Dby filtration nnda Ny, and the nearly
calarless filtrate was treated with o 4070 agneons zalntion of gly-
axal (.80 g, 504 mmales).  The resnlting dark red solnrion was
stirred nnder Ny far 48 I at roam temperainre.  After evapara-
tien of the =alvent fu eacuo, additien of THLO (50 ml) and 107
NaOIl (pII 8-01 eansed separation of an orange nif, whicl was
extracted with 19tOAe (tree 2350-nl partion=).  Bemoval of the
=alvent left an oil, whieh did nat =alidify eirher a= the free aminse
ar ax the carrespaonding HCOL salt. A =alntion of theoil in C1CL
wits ponred anto a siliea gel Hocolmun (150 ), which had heen
wilslied well with CHCl;. The colimn was dnted suecessively
with CHCL and CHCL=MeOH (93:3%  lovapararion of the 93:3
fraction and prolonged drving af the residine i racio vielded a
Litble muber glass, which wax =hawn ra he homaogeneons hy
tle: vield 12,4 g,

Method D. 6-Amino-8-/[4-(diethylamino)-1-methylbutyl]-
amino {-3-methylpyrido[2,3-b]pyrazine Dihydrochloride (13).---
A solution of 12 (3,50 g, 14.2 nunales) and KOH pellet= (4.0 g,
7t nunales) in absolute FtOH (100 1ml) was refluxed nnder N
far 7 hir, then cooled ta room temperature,  The reaction mixinre
wax deidified with 5.5 3 ethanaliec HCL €40 1al), and the precipi-
fate-] KCl was remaved by Altration,  The dark brown filhate
was 1reated with elharcoal, coneenrated ta ea. ane-thivd valinne
in earno, and dillited (Fr,0, 200wl The scmisalid whiel pre-
cipitated was separated by decantation and redissalved in warm
FAO11 (200 1ml) eantaining 5.5 M ethanalie 1TCH (20 ml). 1,0
{300 ul) was added in small porrions aver a 2-day periad il
precipitation of the pradnet appeared complete.  The off-wli ¢
=nlid was callected hy filtration nnder No and dried @ coese
aver Py vield 4.70 g.

Method E. KEthyl 8-|{(4-Diethylamino)-1-methylbutyl;-
amino }-2,3-diphenylpyrido|[2,3-b]pyrazine-6-carbamate Hydro-
chloride (14).—A =alution of 1-HCI (13.0 g, 43.8 mmales) in
MeOI1 (250 ml) wax hyvdrogenated over RaNi at an initial pres-
sure of 3.07 kgeem®. When the rednetion was complete {53 Ty,
the caralyst wax removed by filiration nnder Na and washed
(\MeO1D).  The emubined filtrate and wash were treate2l with
henzil (7.00 g, 828 mmoles}; the resnlting vellow solntion was
stirred nnder Na at room temperatinre far 24 hr, then at reflnx
teperatire for 6 hr. The =alvent was remmoved 7o eucin,
leaving a resinans nass which was purified by 1wiee dissalving in
MeOI and ponring into O, After the secand precipitarion
the salid wax callected by filivation, washed (15,0}, and dried
(i vacnn aver PoOyai 110°; vield 5.7 g

Method F. Ethyl 8-(p-Chloroaniline)-3-( p-chlorophenyl)-
pyrido[2,3-b]pyrazine-6-carbamate (26).—Ta a =alution of 6
(2.7 g, 39.0 unnoles) in DNEF (20 ml) was added FtOIL (200
mly and p-chlarophenyviglvaxal hyvdrate (7.8 g, 42.0 mmolex).
The resnlting brigln arange =alution was stirred an a 60° 11,0
hath far 30 win nnder Nao A vellow =olid began ta erv=tallize
after ahant 1O min.  After standing at roam temperatnre far 2
hr, the <alid was colleeted by filiration and dried in zacuo over
12,0050 wield 17.2 g This =alid wax reervatallized by dissolving
in ot DNF,) adding 15tOH (800 ml), and cooling; yvield 13.0 g.

Method G. 6-Amino-8-(p-chloroanilino)-2,3-bis(p-chloro-
phenyl)pyrido[2,3-h|pyrazine (29).—A =nspension of 28 {1G.8
g, 29.8 munale=) and KOH pellet= {8.40 g, 150 nunoles) in ab=ohire
1StO11 G100 b was reflnxal for 7 v under Ny, then caaled ta

rosnn Temperatine, The ervstalline yvellow zalid was colleeted
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by fltration, washed with (O, and suspended in 11,0 400
mb by vigarons <iirring. ixees< 6 A TCHCH0 b was added, and
stirring was cantinied nntil etfervescercee censed. The mixthine
was readjnsted (o pll S with 1037 NaOll, and the vellow <olid
wis callecred by tiltration, washed with 1.0, and dried 0 corin
aver Py aC 789 vield 12.9 g

Method H. «-}(6-Amino-2,3-diphenylpyrido;2,3-4|pyrazin-
8-yDamino|-p-toluenesulfonamide (35).-—A solntion of 3 (170
g, 36,6 mmalesy in DME 7230 ml) was hiydrogenated aver 1o Ni
moan nitial pressiee of .67 kegsem? When the reditetion was
camplete, the caralyv=t wax removed by Hltration nader N, and
washed with DMIEF. Benal 766 ¢, 3006 nimales) was added o
the cambined filtvate and wasly, s ihe noxtore was allowed 1,
stand at room temperatire avernight.  Theiwo (he reaction niis-
e was heated iamder Nofar S e ot SO and 8 Tir ot vethes temp-
@ature on siceessives days. The redetion mixtnre was ponred
mia tLoaf IO, waad the precipitared solid was calleeted hy Blo-
fiorc and dried 7 racen aver Py05 vidd 1323 g0 The pradne
wis extracted for 48 hr with MeOl11 in a Saxhlet apparatns,
The vellow =olid ahtained fram the conled extraer was dried /in
earo aver PL0: at 110°: vield 10,5 g.

Method I, Ethyl 8- [p-(Diethylsulfamoyl)phenethyljamino |-
3-methylpyrido2,3-i;|pyrazine-6-carbamate (44).--A =olntion
nf 9 (20.9 g, 46.% nunale<) tn DNTE 30 ml) was dilnted with [O11
(520 mb and o 3070 salmion of pyruvaldehvde (L7 g, 4806
mmolesd The ved veaction niixonre was =inred nder No far
A8 T vhen vhe volatile matter was remaoved in caran, leaving a
Lrown giummny residae, The g was discolved in a <uall volinne
af CHCL, and the =abition was ponved anta a =ilica gel T enlnmn
400 g1 which had heen washed with CIICL. The cahmnn was
clnted first with CHCL, then with CHCL-MeO1L (03:01 Livap-
aration of the =alvent fram the cambined elnaies gave 13N g
O of dark arange ervsialss A ennCuninan(, deteeied hy
thin layer eliromatography, was present in the =alid after fonr
rerrvstallizations fram FrOIT and FrOI-11.0. The solid was
redizsalved in C11CL and added v anather silica gel 1T colnmmn
200 gj. Elntion with CHCly gave hamaogeneans vellow ervatals
npan evaparation of the CHCL. The camhined fractions were
recrvstallized fram hat FHOTT; vield 12,2 o,
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Cyclization of Aniline-Acetyvlenedicarboxylate
Adducts. A Modified Conrad-Limpach Method
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The interest in 4(1H)-quinolones has largely been
directed toward their utility as intermediates in prep-
aration of 4-uminoqguinolines as antimalarial agents,
In general such quinolones have been synthesized by
thermal eyclization of the enamino esters obtained by
condensation of aunilines with ethoxymethylenemalo-
nic ester (Gould-Jacobs reaction?) or g-keto esters

{1) This wurk Las heen supported by Contraet No. 1YA-49-193-211-3001
rom the UL &, Army Medica) Researeh and Develapment Command, aml
represents Conteilction Noo 469 fram the Armiy Resears) Pragran o
Malaria.

29y R Cautd aost W s, L clee. Cheng, See,, 81, 2890 (1930,
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(Conrad-Limpach reaction®). The intermediate en-
amino esters have seldom been isolated and character-
ized since in the majority of cases these were viscous
oils more amenable to direct thermal cyclization and
analysis as quinolone-2- (or 3-) carboxylates.*

Neither the intermediate adducts nor the 4(1H)-
quinolonecarboxylates were evaluated in the antimalar-
ial screening program during World War II. Several
1(1H)-quinolones® however, did display modest activ-
ity against Plasmodium cathemerium in avian spe-
cies.®

We wish to report an extension of our previous efforts
in quinoline’ and quinolone®? synthesis which has
produced several structurally defined enamino esters
(3) and methyl 4(1H)-quinolone-2-carboxylates (4)
which have been screened against Plasmodium berghes
in mice. We have utilized the Michael condensation of
substituted anilines (1) and dimethyl acetylenedicar-
boxylate (2) to make available dimethyl anilinofuma-
rates (3). These adducts can be synthesized in high
yield, as easily purified compounds possessing an iso-
meric homogeneity. Numerous workers have estab-
lished that primary amines in a solvent possessing high
proton mobility (such as MeOH) react with acetylene-
dicarboxylate to produce adducts in which the two ester
moieties are transoid.'®1! This geometry is that re-
quired for the thermal Conrad-Limpach closure to 4-
(1H)-quinolones, and invariably excellent yields of the
cvelized products result. The best evidence for the

COOCH;, R, OCH,
c R; 0= N
ArNH, + — | “Hon
C' R, N7 CO0CH;
COOCH, R;
1 2 3
R, O
R?l
|
Ry Igl COOCH,4
R,
4

existence of a single geometric enamine isomer and for
the absence of any anil tautomer in equilibrium is that
the nmr spectra of the adducts show only one viny!l pro-
ton resonance. It has been shown that when fuma-
rate and maleate isomers are present in such systems,

(3) R. C. Elderfield in “Heterocyclic Compounds,'' Vol. 4, R. C. Elder-
field, Ed.. John Wiley and Sons, Inc., New York, N. Y., pp 33-35.

(4) Definition of an exact structure to the Conrad—Limpach intermediates
is complicated by the expectation that these substances should exist in an
anil-enamine equilibrium, each member of which could possess two geometric
isomers. Both tautomeric possibilities have been diagramed in publica-
tions in this field: see for example ref 3, and A. R. Surrey and H. F. Hammer,
J. Amer. Chem. Soc., 68, 113 (1946).

(5) In the earlier literature these are described as 4-hydroxyquinolines.
Current experimental evidence supports the lactam structure as the pre-
dominant tautomer: A. R. Katritzky and J. M. Lagowski, Advan. Hetero-
cyclic Chem., 1, 339 (1963).

(6) F. Y. Wiselogle. Ed., ‘A Survey of Antimalarial Drugs, 1941-1945/¢
J. W. Edwards. Ann Arbor. Mich., 1946, pp 1047-1053.

(7) E. C. Taylor and N. D. Heindel, J. Org. Chem., 82, 1666 (1967).

(8) N. D. Heindel. 1. S. Bechara, T. F. Lemke, and V. B. Fish, dbid., 32,
4155 (1967).

(9) E. C. Taylor and N. D. Heindel, ¢bid., 32, 3339 (1967).

(10) J. B. Henrickson, R. Rees, and J. F. Templeton, J. Amer. Chem. Soc.,
86, 107 (1964).

(11) E. Winterfeldt, Angew., Chem. Intern, Ed, Engl., 6, 423 (1967).
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two different vinyl absorptions appear.'>'® All of the
adduects prepared in this work (see Table I) displayed a
singlet in the vinyl resonance region at § 5.49 = 0.13
ppm integrating for one proton,

Although, as we have reported previously,® special
conditions are necessary to ring close the adducts of 2
with o-nitroanilines, all other enamines (3) could be
cyclized in the traditional medium, diphenyl ether. As
would be expected the enamines derived from unsym-
metrical anilines, viz., 3b, 3f, 3h, and 3i, gave mixtures
of isomeric quinolones. In the case of 3b the isomeric
quinolone carboxylates could be separated into their
respective pure forms, 7.e., 4b and ¢, on the basis of a
differential solubility in AcOH (see Table II for
vields and physical properties). Similarly, 3f was ring
closed to 4g and h which were fractionally erystallized
from MeOH. The cyclization of 3h in diphenyl ether
produced only a single isomer, 4.  On the other hand,
the two isomers formed on ring closure of 3i could not be
separated by fractional crystallization and the data re-
ported in Table II for 4j represent the unseparated com-
bined isomers. Nmr analysis of the quinolones re-
vealed that the mixture consisted of 779, methyl 6-
methoxy-7-fluoro- and 239, methyl 35-fluoro-6-me-
thoxy-4(1H)-quinolone-2-carboxylates.

Biological Activity.—The dimethyl anilinofumarates
(3) and several of the 4(1H)-quinolone-2-carboxylates
(4a, d, f-h, j, I) were screened for antimalarial activity
against P. berghe? in mice.'* None of the compounds
showed any significant increase in the mean survival
time (normally 7.0 %= 0.5 days) of the infected rodents
even at the highest dose level of 640 mg/kg. The ani-
linofumarate (3f) displayed the highest increase (1.2
days at 640 mg/kg) in mean survival time of all the
compounds tested. The only toxic deaths recorded,
1.e., for rodents which survived less than the 7.0 £ 0.5
days observed with untreated control animals, resulted
from administration of 3g. With this compound at
doses as low as 80 mg/kg all mice expired in less than 4
days.

Experimental Section!®

Preparation of the Dimethyl Anilinofumarates (3).—All of the
anilines required for preparation of the Michael adducts were
commercially available materials with the exception of 2-
benzamido-3-methoxyaniline,® of 3-flnoro-4-methoxyaniline,*?
and of 3-trifluoromethyl-4-methoxyaniline which was prepared
in 979 yield by hydrogenation over PtO; of 0.23 mole of 2-me-
thoxy-5-nitrobenzotrifinoride®® in 200 ml of MeOH; mp 57-38°,
lit.1? 538-39°. Equimolar amonuts (0.02 mol) of the aniline and
of dimethyl acetylenedicarboxylate were mixed in 100 ml of an-

(12) J. E. Dolfini, J. Org. Chem.. 80, 1298 (1965).

(13) R. Huisgen, K. Herlig, A. Siegl, and H. Huber, Chem. Ber., 99, 2526
(1966).

(14) Testing was carried out at the University of Miami under the spon-
sorship of the Walter Reed Army Institute of Research according to the
standard screen described by T. 8. Osdene, P. D. Russell, and L., Rane, J.
Med. Chem., 10, 431 (1967).

(15) Nmr analyses were carried out on a Varian A60 nmr spectrometer and
are calibrated against TMS. Combustion analyses were provided through
the courtesy of Dr. Velmer B. Fish of these laboratories, Melting points
were obtained on a Fislier-Johns block and are uncorrected. Where analyses
are indicated only by symbols of the elements, analytical results olitained for
those elements are within 4-0.49%, of the theoretical values.

(16) V. A, Izmail'skii and A. M. Simonov, J. Gen. Chem. USSR, 10, 1580
(1940): Chem. Abstr.. 85, 2870 (1941).

(17) J. English, J. F. Mead, and C. Niemann, J. 4Amer. Chem. Soc., 63.
350 (1940).

(18) Purchased from Pierce Chemical Co., Rockford. Ill,

(19) I. G. Farlbenind. French Patent 745,293 (1933); Chem. Abstr,, 27,
4414 (1933).
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DIMETHYL ANILINOFUMARATES

A0 1

R ocH,
0
R; l H
R, N7c00CH
R,

Cmnpd L8 R Rs Ry L 1) or ngs, 2O , vield Farmnda Analyses
3a Cl I1 I H 69-70 81 CraCINOg G 1LN
3D 1T Cl H 11 135186 (0,205 70 CrallCINO, C, 1, N
e Cl1 11 1 CF, (46 a7 Crgl 1, I5CIN Oy ¢, 1, N
3d 11 1 I Cl ST-88 T CrHLCLN O, ¢, 1, N
de 1 T F I1 128120 {0 40) 7 C 1, FN Oy ¢, 1, N
af IT (@} OCII, 1T 104103 66 CyCINO; ¢, 1,N
3g PhCONH [ B OCH; 161-162 740 Clypl 90N 204 ¢, 1, N
3h " ClIy OCH; II 50,761 64 Cial14TNO; C, 11N
31 11 F OCH;, H A0-006 Bt Ol FNO, N

Tasry 11
MeTHYL 401 H )-QUINOLONE-2-CARBOX Y LATES
R, 0
R, H
|
R, ﬁ COOCH,
R,
4

Compd R R R R, Mys, o1 vield Formnula Analyses
4a Cl 1 H H 1485-14% St ChILCING;, ¢, 1N
4b H Cl 1 I 202 451 C HCINOy C, 1, N
4c H [T 1 1 REBES 13t “ )y HgCIN Oy ¢, 1, N
4d Cl 1T H CLy 1261 68 CpH;CIF,NO;, C, 1, N
de IT @) I1 (@ 286- 00 ChlECLNO; ¢, 1, N
4f H 1 ¥ 11 252--204 ] CyHEFNO, o, 1, N
4g IT Cl OCH; 11 207-200 i Cal1,,CINOy ¢, I, N
4h 11 [T OCH;, Cl 246-24% jthy} \‘”' Call,CIN Oy C, M, N
41b PhCONH 13 I OCH; 250~252 30 Chiall N0, ¢, 1, N
4} B! FOCH;) OCH, iF) 277278 T4 C,11,,FNO;, ¢, 1I, N
4k 11 1 SCH; 11 264-267 NYE) CLITuNO,S ¢, H, N
1] 11 CIy OCI; 1T 203--204 63 Gl F3NO, ¢t N

* Yields represent the purified separate quinoloe isomers.
pouents due o losses i1 fractional erystallization.
ref 8. ¢ Yield represents the sombined isoniers.
conild not be distilled without induicing ring closure.

hydrous MeOI1. The mixtitre was refluxed with stirring for 12
hr.  The solution was then coucentrated by evaporation of the
MeOH under reduced pressiire and allowed to cool to precipitate
the product. Crystalline materials were purified to analytical
purity by recrystallization from MeOH. The liquid adduets,
3b and 3e, were purified by distillation at reduced pressures.
Yields and physical properties are reported in Table I.

Methyl 4(1H)-Quinolone-2-carboxylates (4).—The dried ad-
ducts (3) were added in small portions with vigorous stirring ta
10-20 times their own weight of PhaO, which was maintained
at 240-250°. In most cases the heterocyelic prodnets began
ta precipitate almost immediately, but heating was continued
for 10-15 min to ensure complete reaction. The reaction medinn
was diluted with petroleuni ether (bp 60-110°); the quinolones
were removed by filtration, washed well on the filter with petro-
leln ether, and recrystallized from MeOH. Analytical samples
were prepared by sublimation at 0.05 mni  Specific exceptions
to this general procedure are described below.

Separation of Isomeric Quinolonecarboxylates.—The cycliza-
tion of 100 g of 3f according to the above procedure produced
a mixture of quinolones which nmr analysis revealed to be a 4: 1
ratio of 4g:4h. When the crude isomeric mixture was refluxed
wirh six sunccessive 1-1. portions of MeOH, the more soluble 4h
Isomer was extracted. By coucentration of the alcohol 21.8 g
(237) of 4h, nip 230-234°, was isolated. The analytical sample
prepared hy a sublimation and a second recrystallization fram

b Prepared by ¢

Total vield of the cambined forms is higher than suins of separated conn-
velization of 3g in palyphospharie acid by the method deseribed in
¢ The parent adduct of this quinolone (i.e., 8, Iy = SCH;) was a viscans oil which
Yield represented in this table ix based en the parent anine, 4-aminothioanisale,

MeOl melted at 246-248°.  The insoluble isorner, 3.0 g 16077),
melted at 281-283°.  An analytical sample was prepared by re-
erystallization fron a large valime of MeOH and vadannu snb-
limation, mp 297-209°. The nnur spectrum in triflloroaceric
acid of 4h revealed the C-7 and C-8 protons ax a AB gnartet
(J = 9 cps) at 8 7.90 and 7.54.  In the spectrum of 4g the -3
and C-8 pratons appeared as sharp singlets ar § 7.47 and 7.02
ppni.

The ring closire of 3h produced a single quinalone isomer in
63%; vield. The aromatic portion of the nmr spectrunt af this
isomer revealed two noncoupled singlets at § 8.14 and 8.64 ppm.
This spectral pattern ix consistent only with the 6-methoxy-7-tri-
fluoromethyl isomer and excludes the d-trifiloromethyl-6-nie-
thoxy isomer which wonld be expected ta display the C-7-C-8
protong as au ortho-conpled AB quartet.

By cvelization of 31 a guinolone mixture 4j was obiained which
consisted of 777, methyl 6-methoxy-7-filnaro- und 239 methyl
5-flnoro-6-methoxy-4(1 H)-quinnlene-2-carboxylates. Integru-
tion of the nmr signals for the two slightly different ester me-
thoxyls at 6 4.35 and 4.15 ppm in the 6,7 and 5,6 isomers, re-
spectively, could be ntilized to quantitatively assay the mixture.
The two guinolanes could not be separated by fractional erystal-
lizatiow,

The crude guinolone mixtire obtained by eyelization of 6.1 g
of 3b was digested in four times its weight of glacial AcOll and
allowed to cool to room temperature. The 7-chloro-4(1H)-
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quinolone-2-carboxylate (4b) separated from the solvent phase
(489,) and was purified by recrystallization from pyridine, mp
202-293°, The 3-chloro isomer (4¢) was obtained in 159 yield
by diluting the AcOH with H,O. An analytical sample, mp
255-257°, was prepared by recrystallization from MeOH (char-
coal).

Acknowledgment.—J. M. acknowledges predoctoral
fellowship support from the Lehigh University In-
stitute of Research and the National Defense Educa-
tion Act Fellowship program.

Arylamino Alcohol Antimalarials.
A New Method for Incorporating the Side Chain’
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The arylamino aleohols (1) were one of the groups of
antimalarial drugs most intensively studied during the
World War II program.? Quinine, in which the aryl
group is 4-quinolyl and the amino group is incorporated
into a quinuclidine ring system, provided the inspira-
tion for this series. This group is of special interest in

C\)H (})H
ArCH(‘]HN< ArCHCH:NR,
1 2

the current research program on new antimalarial
agents! because quinine has proven to be the only
curative agent for some strains of drug-resistant Plas-
modium  falcrparum.® The massive amount of work
devoted to this area revealed that significant anti-
malarial activity could be associated with a variety of
aryl groups in addition to quinoline (e.g., phenyl,
naphthyl, phenanthryl).? It was also found that the
simpler a-hydroxy-g-dialkylaminoethyl side chain (e.g.,
2) was a satisfactory substitute for the complex side
chain of quinine. As part of the Army Research Pro-
gram on Malaria, we have been examining compounds
of type 2 that contain novel heteroeyelic aryl groups,
and we had need of an efficient method for constructing
the side chain on the aromatic nucleus. This note re-
ports a new and general method for accomplishing this.

The established routes to compounds of type 2 are
summarized in Scheme I. They typically proceed
from an aromatic acid (3) or methyl ketone (4) through
various intermediates to a halomethyl ketone (6).
This ketone is then transformed into the final product
(2) either via an amino ketone 7* or vig a halohydrin

(1) This work was supported by the U. S. Army Medical Research and
Development Command under Contract No. DA-49-193-MD-2750. This is
Contribution No. 416 from the Army Research Program on Malaria.

(2) (&) G. R. Coatney, W. C. Cooper, N. B. Eddy. and J. Greenberg.
“Survey of Antimalarial Agents," Public Health Monograph No. 9. Wash-
ington. D. C.. 1953: (b) F. Wiselogle, “A Survey of Antimalarial Drugs,
1941-1945, Vol. I, J. W. Edwards, Ann Arbor, Mich., 1946.

(3) Eyg..Y. A Neva, New Engl. J. Med.. 277, 1241 (1967), and references
cited therein.

(4) Eg.. E. L. May and E. Mosettig, J. Org. Chem., 11, 1 (1946), and
following papers.
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ScuemE 1
ArCOOH
3
ArCOCH; ArCOCl
4 5

\ /
ArCOCH,-hal
6
AN
ArCHOHCH,-hal

8
ArCOCH.NR, |

7

/ N\
[ArCH—CH,]
/ 9
ArCHOHCH,NR,
2

85 In the latter case, an oxirane (epoxide) inter-
mediate (9) is sometimes isolated.*¢ The instability
of amino ketones of type 7,7 especially when Ar is a
nitrogen heterocycle, has generally made the halohydrin
route somewhat preferable. In a few instances, neither
route has been successful.? This was the case also when
we attempted to apply these methods to a substrate
where the aryl group was 6-benzo[%]quinolyl; therefore
another method had to be sought.

Our attention was drawn to the well-documented®$
and facile transformation of intermediate oxirane 9 to
the final product because of a recent report by Corey
and Chaykovsky.® These authors found that such
oxiranes are obtained in high yield upon treatment of
aromatic aldehydes with dimethylsulfonium methylide
(i.e., 10 = 9). When this reaction was applied to three

Me:S=CH- /O\
ArCHO ~——— ArCH—CH. + MeS

10 9

commercially available model aldehydes (A, B, and C
of Table I) and the intermediate oxiranes were treated
with diheptylamine without purification, good yields
of the amino alcohols were obtained (Table I). The
procedure was subsequently applied to a series of benzo-
quinoline and benzisoquinoline aldehydes with very
similar results (D-H of Table I).

We have found it advantageous to employ a two-
to sixfold excess of the ylide to ensure complete conver-
sion of the aldehyde to the oxirane. This avoids the
necessity of dealing with rigorously anhydrous solvents
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