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TavLe I
1-ALxyraceTaMipoiNnpans (IT)

CH,
o
NH

R/

R Alp. °C Bp, °C (mm) Formula
Me 72-73 CIQH(JNO
Et 69-71 Ci:Hi:NO
n-Pr 1835-187 (1) CuH s NO
n-Bu 173-175  (0.8) Cp;HaNO

TapLy 11
1-ALKYLAMINOETHYLINDANS (ITI)
CH,
T
R/I\H
R Bp, °C {mm) Formula Monax, My € X 1072

e 90-92 (0.5) CupHEN 266,273 11.43,12.43
Et 104-105(0.6) CuHi N 266,273 11.89,13.03

n-Pr 125-127 (1) CuHuN 266,273 11.42,9.88
n-Bu 135-137 (0.8)  Ci;HuN 266,273 11.63,10.18

TavrLe IIT
1,2,3,3a-TETRAHYDRO-1-ALKYLCYCLOPENTA [de] ouinoLiNes (VI)
R
\
N

R Bp, °C (mm) Formula Amax, mu € X 1072

Me 83-85(0.5) CpHisN 265 67.59

Et 114-115(0.6) CuHiN 268 64.15

n-Pr 120-122 (0.8) CuHpN 267 38.04

n‘Bu 107—109 (1) ClyHllN 262 31 72

the mixture was heated at 70-80° with stirring for 0.5 hr in the
presence of light. It was then cooled and poured outo ice,
basified with NaOH under cooling, extracted (PhH), and tosylated
with TsCl (6 g, 31.6 nimoles) in PhH solution under stirriug at
5-8° 1u the beginning and later at 40° with simultaueous addition
of 3 N NaOH (25 nil) to keep the mass alkaline. The PhH layer
was separated out and the tertiary amine was repeatedly ex-
tracted (6 N HCI). The combined acid extracts were basified
with NaOH under cooliug, extracted (Et,0), and dried (N2,80,),
aud the base was distilled. The yield varied from 30-40%.
The physical characteristics of V1 are reported in Table ITI.
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Pyrazole derivatives are known to possess various
kinds of biological activity. For example, the pyrazole-
[3,4-b Jpyrimidine derivative, an isostere of caffeine, is
indistinguishable from caffeine in its diuretic properties
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and is also a strong CNS stimulant.! 5-Aminopyra-
zolo[3,4-b]pyridines are vasodilators or cardiotonics.?
1- Substituted 3- dimethylaminoalkoxy - 1H - indazoles
show sedative, muscle relaxant, and antiinflammatory
properties.? Several pyrazole derivatives, where the
pyrazole ring is not fused with another ring, such as
substituted aminopyrazoles, possess antiinflammatory,
analgetic, antipyretic, adrenolytic, narcosis-potentiat-
ing, and antirheumatic activity.* Several derivatives
of 1-phenyl-3-methyl-4-(substituted amino)-1H-pyra-
zolo[3,4-bJquinolines (anilino and substituted anilino)®
and 1,3-dimethyl-1H-pyrazole[3,4-b]quinoline®” have
been prepared but not tested.

We were interested in combining the features of the
pyrazole ring, a substituted quinoline, and an “anti-
malarial”’ side chain in one molecule for antimalarial
testing. The key intermediate required was a 4-chloro-
1H-pyrazolo [3,4-b Jquinoline (I), in which the active Cl
could be replaced with suitable amines expected to
impart antimalarial activity to the final products. The
method for preparing it is outlined in Scheme I.
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Tanwe 1

Nu. AN R Yiell. ©7
1 11 Cl NT.0
2 11 Ol 92.0
3 51 NH.. HCI 270
4 1 NH(CH,);N(CHj): 510
i 11 N}{(CI{J);NICJH.\; HS.0
CH.
8 H NHCH(CH,»OH 35.0
CH;
7 H NHCH(CH.):N(CyHa .0
5 1 Cl T0.0
4] Cl NH. 60.0
10 Cl ‘.\v}{lCHgUN(CHJ)z A0
11 Cl NI'{(’CH:)QN(C:II:.)'J 70
12 l NH(CHy ) N{Callae A52.0
13 Cl NUHCHCH ) (CH)NTCaHan 1.0
14 Cl NH 7 N\ 70.0
CH,00C
15 Cl NH OH 7.0

2HCI
CHNICH.),

* All melting points are uncorrecied.

Biological Tests.—Compounds 1-15 and the inter-
mediates IV (X = H, Cl) and IIT (R = R, = CHjy;
X = H, CI) were tested for their antimalarial activity
against Plasmodium bergher in mice by Dr. L. Rane of
the University of Miami, I'la.”

The intermediates and the final compounds showed
no appreciable antimalarial activity. Compounds 7
and 13, which have the same =ide chain as chloroquine,
showed a mean survival time of 7.2 and 9.6 days (con-
trol 6.0-6.5 days), respectively, at a dose of 320 mg kg,
and compound 15 showed 2 mean survival time of 11.2
days at a dose of 640 mg-kg. A minimum mean sur-
vival time of 13.0 days or more is required for the
compound to qualify as being active and the animal (<)
must live for 60 days or more when the drug can he
called curative.

Experimental Section

‘The vields, melting points, and analyses for 1-15 ave given in
Table I.
2-Acetonylbenzoxazine (IV, X = H) and N-(1,3-dimethyl-5-

pyrazolyl)anthranilic acid (III, X = H) were made according
to the procedure of Puetter, et al.?
2-Acetonyl-7-chlorobenzoxazine (IV, X = Cl) was made by

(he =ame procedure as for IV (X = H), starting from 5-chloro-2-
aninobenzoic acid and substituting PhCl as a solvent for CCla.
The product was crystallized from THF; vield 509, mp 186~
188°,  Anal. (CuHsCINO;) C, H, N.
4-Chloro-N-(1,3-dimethyl-5-pyrazolyl)anthranilic acid (III,
X = Cl) was prepared in 60%; vield by the same procedure as for
181 T. ¥, Osdene, . 13, Russell, and L, Rane, J. Med. Chem., 10, 431 (1067)
(4) R. Puetter, GG. Wolfrum, and H. G. 1{anke, U. S. Patent 3,257,410
{1986).
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* Distillation was done in a Kugeliohr apparatns.

Mp or Lp G 2 C Tornpila Ar)yses
115108

338340

550 Crall,CING o, CLN
150-160 (0. 001 5 CiHauN: .1, N
130-143 10,001 XN H, N ¢
103,510 CerHaNLO L HLO 1N
1353-145 (0. 001) Cally N, C, 1N
184-185 CeHCLN, ¢, 1, N
245-246 CHaCIN, o, N
127128 (5 CIN ¢ 1, N
109-110.5 ClluCIN, .1, N
180185 10 0013 CyulyCIN: ¢, N
190-200 (). 001 Cyy 1 CIN, .1, N
1821835 CoHaCINGO, 11, N
204200 Coul1CINO 1, N

Croealed, 700125 found, 69.44.

III ' X = H) md ervstallized from 1HOH-11L0; myp 232-233¢,
Anal. (CuHeCIN;Oy) H; C: ocaled, 34.25: fond, 33.7%: N
caled, 15.80; found, 15.24. None of the several other analyses
carried out on this compound checked well. However, the sub-
sequent compouuds obtained from it analyzed satisfactorily,
4-Chloro-1,3-dimethyl-1H-pyrazolo[3,4-b] quinoline (1) and
1,3-dimethyl-4-hydroxy-1H-pyrazolo[3,4-b]quinoline (2) wore
made according to the procedure of Wolfrm, ef al %
4,7-Dichloro-1,3-dimethyl-1H-pyrazolo[3,4-0] quinoline 18
was prepared by the procedure mentioned far 1w was ervstal-
lized from CHCls.
4-Amino-1,3-dimethyl-1H-pyrazolo|3,4-b]quinoline (31, - A
sobtiov  of  4-chloro-1,3-diniethyl-1H-pyrazolo[3,4-b]-quinoline
(6.93 g, 0.03 mol) e 30 ml of PhOH was lieated 10 70° and
(NH:»CO;y (6.0 g, 0.625 mal) was added to it portdopwize with
stirring over a period of 0.5 hr. The mixture was then hented an
120° for 2 hr, cooled, and poured ivto 450 wl of F.0. 11C1
gns was passed throngh the 1,0 <olution and the precipitated
sult was filtered, wasked with a little HyO), and ervsiallized v
H,0): vield 2.5 g.
4-Amino-7-chloro-1,3-dimethyl-1H-pyrazolo{3,4-h} quinoline
(9) was prepared by the procednre described for 3, except that
the reaction mixture was ponred into 1040 NaOH <alntion and
not lit0. The precipitated produet was filtered and rryvstallizel
from EtOH to give a vellow solid.
4-Substituted Amino-1H-pyrazolo|[3,4-}] quinolines i4 7,
10-14).All nf these derivatives were prepared by one genernl
procedure exewmplified by the preparation of 1.3-dimethyl-4-t4-
diethylaniino- | -methy ibutylamino)-1H- pyrazola[3,4 - blgninoline
(7).

A solution of 4-cldoro-1,3-dimethyl-1H-pyrazolo-[3,4-6]quino-
live (.0 g, 0.0346 mol), 2-amino-4-diethylamivopentaue (10.0 g,
0,063 mol), and 50.0 g »f PhOH wuas heated ar 100° for 12 hr.
The reaction mixive was cooled, ponred inu 2N Nal), aad
extracted with three 150-ml portions of t:00. The Ei.0 ex-
tracts were combined and extracted with three 100-ml portians of
10¢; AcOH. The AcOH solution was basified uand extracted
iI1,00, and (he extracts were dried (K.CO,), filtered, and ¢n-
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ceuntrated to an oil, which was distilled under high vacuum.
Compound 6 solidified after the reaction mixture was poured into
2 N NaOH and left overnight and was crystallized from EtOH-
H,O. The same was the case with 14, which was crystallized
from DMF-H,0. Compounds 10 and 11 solidified after the
dried Et,0 extract was concentrated and were crystallized from
EtOAc and petrolenm ether (bp 30—-60°), respectively.

7-Chloro-1,3-dimethyl-4-(3-diethylaminomethyl-4-hydroxy-
anilino)-1H-pyrazolo[3,4-b}quinoline (15).—A solution of 3-
diethylaniiuoniethyl-4-hydroxyauiline (5.7 g, 0.02 mol) in a mini-
minm amonnt of HaO) was neutralized with dilute NaOH to congo
red paper. To this was added 4,7-dichloro-1,3-dimethyl-1H-
pyrazolo[3,4-b] ¢uinoline (5.0 g, 0.02 mol) aud 100 ml of ethoxy-
ethanol. The mixture was refluxed for 4 hr. A clear solution
formed after 2 hr and then a yellow solid separated. The reac-
tion was cooled, and the vellow solid was filtered and crystallized
from Me,CO-H,0.
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Febrifugine Antimalarial Agents. 1. Pyridine

Analogs of Febrifugine
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The alkaloid febrifugine (1) has been shown to be
the active ingredient of the ancient antimalarial prepara-
tion Ch’ang Shan.! Although 1 is effective against
avian malarias,? Plasmodium cynomolg? in monkeys,?
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showed an improved chemotherapeutic index against
Plasmodium lophurae in ducks;? one analog was tested
in limited clinical trails, but was ineffective against
P. vivax and P. falciparum.

We have now prepared 3-[8-keto-y-(3-hydroxy-2-
pyridyl)propyli-4-quinazolone (3¢) (Table I), in which
the piperidine ring of the side chain has been replaced
by pyridine. Baker and MecEvoy® syvnthesized the

I]

NCHCOCH
CHCH
NCH,COCH,” N
N/
3
a.X=H
b. X=OCH,
c, X=0H

pyridinium derivative 2b, and described hydrogenolysis
of the corresponding free base to the methyl ether 3b
using Raney Ni catalyst. However, no attempt to
prepare 3¢ by cleavage of the MeO group was reported.

Working with the desoxy analog 2a® as a model com-
pound, we found that hydrogenolysis of the benzyl
group could be effected smoothly over Pd-C, affording

- [3-keto-y-(2-pyridyl)propyl]-4-quinazolone (3a).
The MeO derivative 2b gave 3b under identical condi-
tions,

TasLr 1
3-[8-KrT0O-y-(3-SUBSTITUTED 2-PYRIDYL)PROPYL]|-4-QUIN AZOLONES
Compd X Yield, 9% Mp, °C Formulaf®
3a H 39 209-212¢ CuHisN:0.-2HCI-H,0
3b OCH; 41 151-155P Ci7HisN;04
3¢ OH 53 211-214 dece C1sHisN;05-2HCIL-1.5H,0

@ Washed with Acle, Et,0. P Recrystallized from MeOH;

and Plasmodiun bergher In mice,* it has poor aetivity
against Plasmodium  falciparum and Plasmodium
vivax,*~¢ in addition, it is a powerful emetic and has a
low chemotherapeutic index.* Several analogs of 17

NCH.COCH,” "N
: * H

-

N

1
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Trop. Med. Hyg., 1, 768 (1952).

(3) F. G. Henderson, C. L. Rose, P. H, Harris, and K. K. Chen, J. Phar-
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1it.” mp 157-158°.

¢ All compounds were analyzed for C, H, X,

For the preparation of 3e, the intermediate 1-benzyl-
3-hydroxy-2- [8-keto-v- (4 -quinazolon-3-yl)propyl Jpyri-
dinium chloride hydrochloride (2¢) was hydrogenolyzed
over Pd-C.

Compounds 3a-¢ were assayved against P, berghes in
mice and Plasmodium gallinaceum in chicks.® No
antimalarial activity was observed.

Experimental Section

Melting points were determined on a Thomas-Hoover “Uni-
Melt”’ capillary melting point apparatus and are not corrected.
The ir and nmr spectra were as expected.

1-Benzyl-3-hydroxy-2-{3-keto-v-(4-quinazoton-3-yl )propyl] -
pyridinium Chioride Hydrochloride (2¢).—A solution of 2b (13.7

0.029 mole) in 573 ml of 489, aqueous HBr was refluxed for
18 hr. After cooling, the solution was evaporated to dryness
in vacuo. A saturated solution of NaHCOQ; was added to the
residue; the resulting mixture was extracted (CHCI;), and the

(8) B. R. Baker and F. J. McEvoy, bid., 20, 118 (1955).

(9) The screening tests were carried out at the University of Miami,
Miami, Fla., under the direction of Dr. L. Rane. Details of the mouse screen
with P. berghei have been published [T. 8. Osdene, P. B, Russell, and L.
Rane, J. Med. Chem., 10, 431 (1967)].



