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of 0.8 days with no toxic deaths at 120 mg,/kg and 5,5
toxic deaths at 240 mg/kg.

Experimental Section'?

N-(3-Isoquinolyl)-3-chlorobutyramide (28).--A sample of 5 g
(0.0345 mole) of 3-aminoisoquinoline! and 5.5 g (0.039 mole) of 3-
chlorobutyryl chloride was heated at reflux temperature for 20 hr
in 150 ml of dry CsHe. The cooled reaction mixture was dilnted
with 130 ml of CHCl; and washed with 200 ml of the following:
1.7 M Na)CO; 0.1 ¥ NaOH, H,O, and saturated NaCl. The
organic layer was filtered and dried (MgSO,) in the presence of
decolorizing charcoal. Stepwise concentration of the filtrate
vielded three crops: 4.1 g, mp 141-142.5°; 1.3 g, mp 140.5-
142°; and 0.53 g, mp 135-141° (total of 5.95 g, 699 vield) of
28 (TableI).

Similarly prepared from the appropriate 3-aminoisoquinoline
and a chloroacyl chloride were 27, 29-33 (Table I).

N-(3-Isoquinolyl)-3-diethylaminopropionamide (34 ).-—A
sample of 2.3 g (0.01 mole) of N-(3-isoquinolyl)-3-chloropropion-
amide (27) and 6 ml of HNEt; i1 75 ml of CHCl; was allowed 1o
reflux for 3 hr. The solution was concentrated to near dryness
and was then treated with ca. 100 ml of Et:O. The insoluble
I©t,NH-HCl was removed by filtration. The filtrate was cou-
centrated and dried at 60° uuder vacumm. The light brown
sirupy residue (2.2 g) was dissolved in ¢a. 100 ml of EtOH. The
solution was warmed and was treated with 3.5 g of concentrated
HCIO:.  Slow cooling caused crystallization to occur tH give 3.45
g, mp 65-70°, of crude product which was further purified by
recrystallization from 100 ml of EtOH-n-BuOH (1:1), 2.7 g,
mp 125-128°, and then from 70 ml of EtOH 1o give 2.2 g of 34,
mp 128-129°,  Absorption bands of spectra (ir, mmrj were as
expected.

The free base was isolated by dissolving the perchlorate salt in
water and neutralizing with Na,CO;.  The residual oil, extracted
from Et,0, slowly crystallized when stored at —3° for several
weeks, mp 27-28°,

Similarly prepared from the appropriate chloroalkylamides and
a-dialkylamine were the 3-dialkylaminoamides of 3-aminoiso-
quinoline shown in Table T (34-41).

N-[3-(1-Bromo-4-methylisoquinolyl)] -4-diethylaminobutyr-
amide (42).—A sample of 5 g (0.021 mole) of 3-amino-1-hromo-4-
methylisoquinoline (VIIb)! was dissolved i1 200 ml of molecnlar
sieve dried DMF, together with 4.25 g (0.0218 mole) of {-diethyl-
aminobutyrie aeid < HCI® and 4.5 g (0.0218 mole) of DCC. The
mixture was stirred for 4 days at room temperature and was then
poured into 1.5 L. of H:O that was acidified with 10 ml of concen-
trated HCl. The precipitated dicyelohexylurea was removed by
filtration. The filtrate was made alkaline by addition of 20 nil
of 70¢%, sodium hydroxide and the produet was extracted into
five 100-ml fractions of Et.). The combined Et.O extracts were
washed with H.O and then dried over Na,S0, in the presence of
samne decolorizing charcoal. The solution was filtered and the
filtrate was concentrated to 100 ml and treated with 200 ml of
low-boiling petrolenm ether. The anide 42 precipitated as an
off-white solid, 4.7 g (769%), mp [13.5-114.53°. A 2-g samnple
was recrystallized from a mixture of 100 ml of low-boiling petro-
lean ether, 2J ml of Et.0, and 2 ml of ethanol, to give 1.2 g, p
115--116°, of pure 42 (Table IN.

Absorption bands of spectra (ir, nmr ) were as expected.

N-(3-Isequinolyl)-3-diethylaminopropylamine (44).---A sample
uf 4.8 £ (0.0177 mole) of the amide 34 was dissolved in 60 ml of dry
I1t.0) and added dropwise nuder nitrogen at room temperatire to
a stirred slurry of 0.7 g (0.01%4 mole) of LAH in 80 ml of dry
12,0, Suirring was coneinued after complete addition. The
total reaction time was 6 hr.  About 2 ml of H)O was added
slawly and the resulting precipitate was removed by filtration.
The filtrate, a clear yvellow solution that rapidly turned green
when exposed to air, was evaporated and the residue was dis-
tilled at 0.1 mm. Two fractious were collected, the first one
distilling at 135-154° (0.8 ml), and the second as a yellow oil at
153-158° (2 ml) (n?®p 1.5872). This compound decolorized
when exposed t 1 air.

Absorption bands of spectra (ir, nmr) were as expected.

(13) All melting points were taken on a Thomas-11oover melting point ap-
paratus and are uncorrected. The microanalyses were performed by Gal-
braith Laboratories, 1ne. Where analyses are indicated only by symbols of
the elemnents. analytical results obhtained for those elements were within
+0.4%, of the theoretical valaes.

Nars

N-[3-(1-Bromo-4-methylisoquinolyl )| -4-diethylaminobuty!-
amine Dihydrobromide (52-2HBr).-—A sample of 4.2 g (0.011
mole) of the amide 42 was dissolved in 150 ml of dry THIF and
=tirred in the presence of 13 ml of dry THF that was o, 1 3] in
diborane.  After 15 hr 10 ml of acetone was added and the mix-
hire was concentrated 1o near dryvness. The residie wis dis-
=alved in 130 ml of r«. 27 HCL, made alkalitte witl excess NuO11,
and extracted inty 190, The 0 extract was washed with 1.0
and then satirated NaCl solution, and coucentrated 1o near dry-
ness. The residhie was taken up in o small amonnt of 1O and
o white, flnffv precipitate was removed Ly filtration,  The
filirate was concentrated and dried overnight vver concentraied
30, and at ca 0.1 mm to give 3.4 g of a very viscons, deep
vellow il Thix oil wis redissolved i EtOH 110 ml: and iverced
witlh 30' ml of the same =solvent that contained co. 3.3 & of 113
The mixture was contcentrated to ea. 15l and a small amonnt
teu 005 g of a precipitate, nip 235-244°) was remaved by filira-
tion and discarded.  When the mother liquor was treated with
O, 1.2 g of 52.2HBr, mp 90952, rexalidification. seeomnd wip
170-174°, wax ohscrved CTable 115

The absorption bunds of rhe speeira dr and nmrs were as
expected.

1-} [4-(Diethylamino ;-1-methylbutyl]amino ; -3-fluoreisoquin-
oline (54:.- A sample of 2.5 g (0.011 mole) of !-brama-3-
fuoroisaquinaline (V1ld;' was added to 3.5 g (0.022 mole: of 2-
aino-i-diet hylaminopentane and the mixture heated at 43° fn an
ail bath for ~20 hir. The mixture was then dispersed hetween
aq NCOs and O The 1260 laver was washed (1107 and
extracted inte 27 HCL The acidice laver wos washed anee with
1560, then made alkaline with excess N, COz and extracted int)
FCO. After remaval of EGO the residue was distilled twice at
0.1 mum using a Kngelrobr.  The componnd distilled when the
oven (emperatnre had reached 230° Distillate (1.3 g, 3071 of
54 was callected,

Absorption hands of spectra (ir and unir) were as expected.

1,3-Bis{ {2-(diethylamino ethyl]amino{isoquinoline Trihydro-
chloride (51-3HCD).--A 1.5-g =ample of 3-amino-1-bromoisc-
quinaline (VIIa)' was dissolved in 10 ml of N, V-diethvlethviene-
diamine rogether with a catalytic amonnt of K1, The schition
was stirred and heated to 130°.  After the initial reaction snb-
sided, the oil hath was heated to 1453° and the reaction mixture
was kept at thix remperature for about 1 hr.  The deep bhrown
liguid was ponred into ice~water and extracted (19,05 The
ether was evaparated and the oily residne was dried at $0° {3
mu) P00 vield 15 g of hrown ol Thix all was dissalved in
[ and an GO solution of 1CT was added. The ) was
decanted fromn the resulting solid, which was then dissclved in
approximately 40 ml of EtOH. The hyvdrochloride was indneed
to ervstallize and the resulting crvsials were callected, washed
with a <mall asmonni of FTOH-1900 11, and dried at 40 44
racuo.  The vellow microcrystalline cowpound £1.77 &, Q¢ mp
191-105° 1 was reervatallized twice frome IO -1200, mp tas
200° (ntersed 1 195%0 CTable 11

The stretnre of tie compond was canfirmed by etetnentaf
anadvsis, mass, nwr, aud b spectra. The molecnlar weight was
determined hy mass spectrascopy ax 337 ffree hase, calenlored
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More than 200 4-quinolinemethanols, but anly
two of the 5 position isomers, have been screened

(1) (a) Part V. J. Heterocycl. Chem., 6, 959 (1969); (b) this study was
supported in part by the U. 8. Army Medical Research and Development
Command. The compounds were tested by Dr. L. Rane of the University
of Miami, Florida (except for those antimalarials indicated later) and
Col. W. E, Rothe of Walter Reed Army lnstitute for Research (photo-
toxicity results are mentioned later); (c) analyses are indicated by symbols
of the elements, since analytical results obtained for these elements were
within + 0,44 of tle theoretical valies,



Nores

in the avian malaria test.? Recently, numerous new
4-quinolinemethanols®>e were tested against Plas-
modium berghet in mice. The considerable antiplas-
modial activity found for many of them in the rodent
test was accompanied by a undesirable phototoxic-
ity 3mbedab Tpn the hope that shifting of the meth-
anol moiety from position 4 to position 3 would retain
the antimalarial activity and eliminate the photosen-
sitizing side action, we prepared and tested!® three
new 5-quinclinemethanols (IIb, IIe, and Ile). The
syntheses followed the general pattern established in
the preparation of 4-quinolinemethanols?® Q-COOH
—Q-COCl—Q-COCH;(Q-COCHNXN,) - Q-COCH:Br—
Q-CHOHCH;NR,. The 5-quinolinecarboxvlic acids
needed as starting materials were described recently.!=
The above listed reaction sequence was used without
any difficulties for IIb and IIc. Isolation of pure acyl
chloride (Ib) and pure bromohydrins IIa and IId
was not necessary. Bromination of I¢ to Id with

RCO RCHOH
N TR N= ~r
Cl Cl
la, R=0H; R'=H ITa, R=CH,Br;R'=H

b, R=Cl;R'=H
¢.R=CH; R =H

d, R=CH,Br:R'=H
e, R=0OH; R"=Ph
f.R=Cl R"=Ph

g, R=CH; R’=Ph

h, R=CHBry; R’=Ph
1, R=CH,Br; R"=Ph

b, R = CH,NBu,-HCL R’ =H
¢, R = CH,NHex, HCl; R’ = H
d,R=CH,Br:R = Ph

e, R=CH,NBu,HCl: R’ = Ph

KBrO;-HBr proceeded smoothly. However, attempted
monobromination of Ig by this method yielded a
mixture of mono- and dibromo ketones Ii and Ih,
respectively. Since the separation of Ii from this
mixture did not appear promising, we obtained it via
the reaction of If with CH,N,. The structure of the
dibromo ketone Ih was established unequivocally by
cleavage with hypoiodite® to Ie. Attempts to pre-
pare Ie by the reaction of MeLi with Ia were not suc-
cessful. It appears that this elegant method” is not
applicable in all cases.?d

Compounds IIb and IIc were not phototoxicte at
50 and 300 mg/kg, respectively, and were not active?
against P. berghei at 160, 320, and 640 mg/kg; I1e was
active at 320 and 640 mg/kg, but exhibited considerable
photosensitization at 200 mg/kg. These results indi-
cate that not only the 4-quinolinemethanols, but also

(2) F. Y. Wiselogle, “A Survey of Antimalarial Drugs, 1941-1945,” Vol.
I,J. W. Edwards, Ann Arbor, Mich., 1946, pp 142-150.

(3) (a) R. M. Pinder and A. Burger, J. Med. Chem., 11, 267 (1968); (b)
D. W. Boykin, Jr.. A. R. Patel, and R. E. Lutz, dbid., 11, 273 (1968); (c)
A. J. Saggiomo, K. Kato, and T. Kaiya, ibid., 11, 277 (1968); (d) J. S.
Gillespie. Jr., R. J. Rowett, Jr., and R, E. Davis. 1btd., 11, 425 (1968): (e)
E. R. Atkinson and A, J. Puttick, ibid., 11, 1223 (1968).

(4) (a) W. E. Rothe and D. P. Jacobus, ibid., 11, 366 (1968): (b) I. G.
Fels, ibid., 11, 887 (1968).

(5) See footnote 3 of ref 3a.

(8) R. L. Shriner., R. C. Fuson and D. Y. Curtin, “The Systematic
Identification of Organic Compounds,” Wiley, 1959, p 156.

(7) () C. Tegner, Acta Chem. Scand., 8, 782 (1952); (b) D. W. Boykin,
Jr., A. R. Patel, R. E. Lutz, and A, Burger, J. Heterocycl. Chem., 4, 459
(1967).

(8) T. & Osdene, . B. Russell, and L. Rane, .J. Ved. Chem.. 10, 431
(19871,
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the 5 position isomers exhibit the undesirable rela-
tionship of phototoxicity—antimalarial activity. The
hvdrochloride IIb killed 60, 40, and 209, of the test
animals at 640, 320, and 160 mg/kg.

Experimental Section

5-Acetyl-8-chloroquinoline (Ie).—A suspension of 33.2 g (0.16
mole) of &chloro-5-quinolinecarboxylic acid (Ia) in 107.0 g (0.9
mole) of freshly distd SOCI; was refluxed for 18 hr, and the excess
of BOCI; was distd off under reduced pressiire.  The residue was
crude 8-chloro-5-quinolinecarbonyl chloride (Ib).

The reaction mixture of 98.56 g (0.616 mole) of distd diethyl
malonate and 14.78 g (0.616 mole) of NaH in 300 ml of CsHs
was refluxed for 2 hr and then stirred overnight at room temp.
To this was added the powdered, crude Ib prepared above, the
mixture was refluxed for 2 hr, cooled, and cautiously treated with
110 ml of 309 H:80.. The CsH; laver was washed with H,O,
dried (Na,80.), and evapd to give a red oil. The latter was
refluxed with 300 ml of 209, H.SO,, cadled, and extracted with
Et:0. The aq layer was filtered (Davco) and basified, and the
solid obtained was recrystd from petrolenm ether (bp 60-110°)
to give 15.84 (489) of I¢, mp 86-87.7°. Anal. (CLH;CINO):
C, H, N.

5-(a-Bromoacetyl)-8-chloroquinoline (Id).—To a stirred solu-
tiou of 9.86 g (0.048 mole) of Ic in a mixture of 78 ml (0.69 mole)
of 489, HBr and 500 ml of glacial AcOH was added gradually over
a period of 20 min a solution of 3.0 g (0.018 mole) of KBrQ; in a
min amount of HyO (40 ml). The reaction was heated to 75°
over a period of 30 min and maintained at that temp for addi-
tional 30 min. It was poured on ice, adjusted wo pH 5, and
filtered. The solid was recrystd from petrolenm ether (bp 60-
110°) to give 7.8 g (57%) of the product: mp 126.5-128.5°.
Another recrystallization from the same solvent gave an analyti-
cal sample, mp 129-130.5°. Anal. (C;H,BrCINO): C, H, Br, N.

8-Chloro-a-{(dibutylamino)methyl] -5-quinolinemethanol Hy-
drochloride (IIb).—A suspension of 5.12 g (0.18 mole) of Id (mp
126.5-128.5°) and 12.9 g (0.06 mole) of Al(¢-OPr); in 130 ml of
anhyd -PrOH was distd slowly at a rate of 3 g/hr. The dis-
tillate contained Me,CO; after 3 hr the Me,CO formation (90%; )
had ceased as determined by 2,4-dinitrophenylhydrazine. The
solvent was distd off in vacuo,; the residue was treated with 10¢;
HCI and filtered. The solid was washed with H:O and dried to
provide 4.92 g (96%) of crude a-bromomethyl-8-chloro-5-
quinolinemethanol (I1a), mp 85-89°. A mixture of 4.36 g
(0.015 mole) of crude I1a and 8.22 g (0.063 mole) of Bu;NH was
heated for 3 hr at 75-80°. The reaction mixture was cooled,
dild with 30 ml of Et.0, filtered, and washed with Et,O to give
2.8 g (899) of BuuNH-HBr. The ethereal filirate was stripped
off in vacuo to remove the solvent and excess of BuyNH. The
residual oil was dissolved in 7-PrOH, cooled, and treated with
excess of -PrOH-HCI (gas). The ppt wax filtered, washed
with Et,0, and dissolved in H.O. The aq =olution was basified
with NaHCO; and extracted with Et:0. The ethereal solution
was evapd to give the crude, oily free base. It was dissolved in
MeOH treated with less than 1 equiv (0.013 mole of HCI) of i-
PrOH-HCI (gas), dild with Et,O to the cloud point, cooled in
ice, and filtered. The crude, solid IIb was purified by treating
its MeOH solution with Et;O at 0-3°. There was obtained 1.77 g
(35%) of pure IIb, mp 207-208°. Anal. (C;sHx»CIN.O-HCL):
C, H, N, Cl-.

8-Chlore-o-{(dihexylamino )methyl] -5-quinolinemethanol Hy-
drochleride (IIc).—A reasonably pure sample (mp 143-144°) was
prepared in 79% yield by the method described for IIb. Steam
distillation facilitated removal of the excess of (Hex),NH. Re-
erystallization from +PrOH raised the melting point to 143.5-
145°.  Anal. (C5HuCINO-HC1): C, H, N, Cl-.

8-Chloro-2-phenyl-5-quinolinecarbonyl chloride (If), mp 142-
144°, was prepared in 679 yield by the method described for Ib.
The crude product was recrystd from petroleum ether (bp 60-
110°). Anal. (CsHCLNO): C, H, N, Cl.

5-Acetyl-8-chloro-2-phenylquinoline (Ig), mp 144.5-146°, wax
obtained in 669 yield from If by the method described for Iec.
It was recrystd from petroleum ether (bp 60-110°). .nal.
(CixHpCINO): C, H, N.

8-Chloro-5-(a,a-dibromoacetyl)-2-phenyliquinoline (ITh).—To a
stirred solution of 0.72 g (0.026 mole) of Ig in 12.5 ml (0.11 mole)
of 48%, HBr and 20 ml of glacial AcOH was added gradually a
solution of 0.312 g (0.019 mole) of KBrO; in 4 ml of HyO. The
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reaction was carried out and worked up as deseribed for the
preparation of Id to obtain 0.9 g (979%) of crude Th, mp 16%-
172°. It was recrystd from petroleum ether (bp 60-110°)
to recover 0.2 g (22%,) of pure Ih, mp 181-182.5°, exhibiting a
single spot on tle (silica gel, CsHs, B¢ 0.48). Anal. (Ci;HyoBre-
CINO): C, H, Br.

An alkaline oxidation with hypoiodite® cleaved the pure di-
bromo ketone Ih iu 799 yield to 8-chloro-2-phenyl-3-quinoline-
carboxylic acid (Ie) which did not depress the melting point of an
anthentic sample of the acid.

The monobromination of 0.026 mole of lg was attempted with
0.009 mole of KBrO;. The product oblained, after repeated
recrystallization from petrolewmn ether (bp 60-1107), had mp
118-128.5°. Based on its Br content (27.22¢%) and tle (silica
gel, CeHs, ;¢ 0.35 and 0.45) it was a mixture of 647 of mono-
bromide Ii and 369, of dibromide Ih.

8-Chloro-«-{(dibutylamino )methyl] -2-phenyl-5-quinoline-
methanol Hydrochloride (Ile).—To the dry (KOH) Et,O solution
of CH,N; obtained from 21.5 g of N-nitroso-p-toluenesulfonamide
was added in small portions 6.06 g (0.02 mole) of powdered acyl
chloride If over a period of 20 min at —5to 0°.  After 18 hr staud-
ing at 0°, there was added slowly to the reaction mixture a solution
of 15 ml of 489, HBr and 15 ml of Et,O and it was stirred for 2 hr at
room temp. The two-phase reaetion mixture was filtered, the
residiie was washed with H,O and dried to give 4.66 g of the crude
5-(a-bromoacetyl)-8-chloro-2-pheuyiquinoline (Ii). An addi-
tional 2.2 g was obtained from the ethereal layer. The combined
crops were recerystd from 959% EtOH to give 5.36 g (7497) of 1j,
mp 139-140°, exhibiting a single spot ou tle fsilica gel, CsHs,
R:0.32). Anal. (C;HuBrCINO): C, H, N.

The crude monobromo ketone Ii (0.014 mole) was reduced to
crude a-bromomethyl-8-chloro-2-phenyl-5-quinolinemethanol
(IId) in 929 yield and the latter (0.013 mole) was treated with
0.05 mole of Bu:NH as described for IIb. The reaction mixtiure
was cooled and filtered and the filter cake was washed with anhyd
Et;,0. The Et:O filtrate was treated with 9 ml of -PrOH-
HCI (gas) (containing 0.028 mole of HCl) to remove the un-
reacted Bu;NH. The crystalline Bu;NH-HCI was filtered and
washed with Et.0. The filtrate was evapd to dryness in vacuo.
The residual oil was dissolved in 13 ml of MeOH, cooled, treated
with 3 ml of --PrOH-HCI (gas) containing 0.008 mole of HC],
dild with 135 ml of Et:0, and chilled to give 0.87 g of white
crystals, mp 170-172°.  The mother liquor was evapd to dryness
and the residue was treated with Et:0. On filtration, followed
by washing with Et,0, there was obtained another crop of 2.52 g
of white erystals, mp 165-170°. The combined crops were
re-rystd from ¢-PrOH to recover 3.13 g (54%) of Ile, mp 171-
172°.  Anal. (C;:H; CIN.O-HCL): C, H, N, Cl~.
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The high antimalarial activity but also very serious
phototoxicity* of the 2-phenyl-4-quinolinemethanols
suggested the preparation and testing of isomeric anti-
malarials with the side chain attached to other positions.
This paper describes the synthesis of three such anti-
malarials with side chain in the 7 position of the quino-
line ring,

(1) Paper IV: J. B, Wommack, Jr., and 1). E. Pearson, J. Med. Chem,,
18, 383 (1970).

(2) Contribution No. 823 to the Army Research Program on Malaria.

(3) To whom correspondence should be sent.

(4) I. G. Fels. J. Med. Chem.. 11, 887 (1968); E. R. Atkinson and A. 1.
Puttick, 7bid., 11, 1223 (1968).

NaTes

The synthesis of each, Ie, I1h-1, and 1Ih-2, is de-

X
YCH,CHOH

fe. X =H; Y=N(CH.).
-1, X=0CLY = N(C,H.s

//
M2 X=CLY=N >\l

scribed fully in the Experimental Section, and the test-
ing results are given in Table 1.

Tapri I
ACTIVITIES OF
2-p-CHLOROPHENYI~7-QUINOLINEMETHANOLS®

Mice
mean
sArvivil
Dose tiine Relative
Compud g ki) (davsy aelivity®
None (control) 5.1
Ie 160 6.3
320 6.5 0.1
640 6.9 0.1
IIh-1¢ 20 6.6

40 11.6 12
S0 15.2 0.7
160 220 1.04

320 Cure
6,8-Dimethyl-4-(2-butylamino-1-
hydroxyethyl)-2-(4-chlorophenyl )-
quinoline(III)e 10 16.G 100

AMST
11.5

¢ The descending

s Against P. berghei.

10

dose
order of relative activity for ITh-1 suggests a slight toxic effect.
¢ The 4-quinolinemethanol is used as a standard. The amina
groups in Ie and ITh-1 differ, but ouly a fraction of the enhanced
activity of ITh-1 can be attributed to this difference,

b Relative activity = 100 X

See ref 1. ¢ Phototoxic at 50 mg,/kg.

Two facts emerge from study of this table. (1) The
2-p-chlorophenyl-7-quinolinemethanol series i not as ac-
tive as the corresponding 4-methanol series, but it still re-
tains high phototoxicity. (2) More important, two (]
atoms flanking the basic side chain (in ITh-1) enhanee
activity considerably. Our interpretation is that the
conformation of the 2-dibutylamino-I-hydroxvethyvl
side chain is altered to maximize the functions of the
OH and aromatic groups in their therapeutie action.
Tor instance in the interealation theorsy? (binding of
the side-chain amine to deoxyribonucleic neids with I
bonding of the side-chain OH to the 2-CO of thymine in
an orientation to allow entrance of a planar structure
between base pairs of the DNA helix) the juxtapositions
of the side-chain amino and OH groups to their binding
sites in the DN A molecule may be altered by flanking
halogen groups to improve intercalation of the aromatie
ring. If true, the side chain flanked by halogen groups
in other antimalarials may enhance activity further.
Study of this possibility is under investigation.

{6) F. E. Hahn, R. L. O’Brien, J. Cink, J. .. Allison, and J. G. Oleni.k,
Mi. Med. Suppl. 9, 181, 1071 (1966) as correlated by D. W. Henryv, Swan-
focd Researel, lustitare, Menlo Park, Calif. 940235, fortheotaing pahblicalion.



