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4-Benzylamino-2-methoxy-5-trifluoromethylpyrimidine (VI)
and 2-Benzylamino-4-methoxy-5-trifiuoromethylpyrimidine
(VID).~—The mixture of IV and V (600 mg) aid 125 mg of
NaOCH; were dizsolved in 10 ml of MeOH and heated i a <ealed
tnbe at 100° for 20 hr. The solution was decanted front the
salt and evaporated to dryness. The rexidiie was dissolved i
PhH and concentrated in vacio 1o 5 nmil, and 10 ml of petrolenm
ether was added.  After cooling in a refrigerator two erystal forms
catne ont, which were separated manually.  After recry=talliza-
tion from 1:2 Phill-petrolenm ether, 213 mg of colorless needlex
of VI (367, 1 was obtained, mp 120.5°, ameo™ 243 and 279
(e 76,000 and 13,000).  Anal. (CysHuFN;0) C 1, FL

Similarly, 162 mg (277, taf eolorless cubes of VI, ip 85, was
obtained: A 239 and 273 mg (e 29,000 and 11,0005, Anal.
(Cull.E ) ¢, 1, Foo o The strmetneal assignment of  the
ixomers was described above.

4-Benzylamino-2-hydroxy-5-trifluoromethylpyrimidine
Hydrochloride ( VIII).-—Compound VI (150 mg) was refluxed foc
2 hr with 4 nil of coreentrated HCL  The acid was removed on
the rotary evaporator in vacio, followed by successive additions
atud evaporatiae of 1.0, KtOH, and 1:1 Et.O-petroleam ether.
The residie was eryvstallized from acetone to give 77 g (487 ) of
VITL, mp 175187 dee, ALT™ 250 mp (e 13,000).  Anal. (Cully
CIFN:05 ¢, B

Preparation of Enzyme Solution.—--/lclobacillins  helveticns
(ATCC S0IS) was grown for 24 hr e 7 1 of medinm containing 15
g of BacteeTrypton tDifen), 5 g of yeast extract (Difco), 10 g of
ghicose, 2 ¢ of KILPO,, 1 ml of Tweere 80, ard 100 ml of fresh
tomato juice pee L't Upow centrifngation, 18 g of cells was gb-
tained.  Tlhe cells were washed twice by ventrifngatiore with 151
ml of 0.05 M potassium phosphate botfer pll 6.5 and theic passer]
twice through a Feerch press iie 80 ml of the sanme butfer.  The
homogerarte was cerdrifuged at 10,000 ¢ for 10 min, the super-
matant fracticae was dialyzed against the same buffer aid stoved
at e,

Enzymatic Syntheses of Nucleosides..—The donor 1areleoside
(1.0 mg of thyvinidire or 2/-deoxyadenosine) and 1.0 mg of the
acceeptor base (H-triflnoromethylnracil or 11 were dissolved in 0.5
mil of .05 W potassinm phosphate buftfer, pH 5.8, added to 0.5 ml of
the erzytue =alatiog and inenbated for 3hrat 47°, Fonr volnies
of 1X1OM were added to precipitate the protei the xnpernataid
fracticac was evaporated to 0.1 ml; ard an alignot was spotted o
a thitc laver =heet.  After developmendt, the tle was inspected
mider ny light to locate the bases r mneleosides awd spraved
with 1 evateine-HaS30 solntion for derection of deoxyribnse and
deoxyriboarelensides.

Chromatography.—-1Zastman Chromograim sheets 6060, silicu
gel with flnorescerd mdicator, were nsed thronghent.  Phil-
MeOH 1321 v /v) was asnally azed: PhH wax the =olvent for the
separatiorc of 1V fraan Voand VI from VI The elzymatic
syt heses were followed iic CHCL=MeO1 (91 and 3115
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Synthesis and Activity of a New Class of
Heterocyclic Compounds against Entamoeba
histolytica. 1,2,3,3a-Tetrahydro-1-alkyleyclo-

pentalde]quinolines
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In continuation of our mvestigation on the svnthesis
of vartous substituted 1,2.3.34.8,8a-hexahydroindeno-
[1.2-¢[pyrroles'=% (1) ax potent amebicidal agents, syn-

e KL L. Pattak and B, Patlak, J. Indivn Chem, Soc., 38, 253 (1961).
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thesis of u series of 1someric compounds like 1,2,3,3:4.8.-
8a-hexahydro-1-alky1[2,1-b]indenopyrroles (V) was un-
dertaken by the route shown in Scheme I owhielr ulri-
mately led to compounds VI (Tuable 111).
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Interaction of l-mdanucetyl chloride! and the ap-
propriate alkylamine furnishes the amide IT which was
reduced to the l-alkylaminoethylindan IIT with LAH
in dry Et,0. Hofmann-Loffler reaction on thix second-
ary amine according to a procedure by Coleman, el al.*
vield a tertiary amine which analyvzed for the expected
amine (V, R = Me). but the nmr spectrum® of the
amine shows the ratio of aromatic protons to non-
aromatic protons as 1:4  In ecompound V the above
ratio ix 1:2.75. whereas the same ratio in compound VI
(R = Me) 1 1:4. On this busix the structure of the
tertiary amine has been designated VI,

The in eitro amebieidal activity of the hyvdrochlorides
of VI s very poor.  None of these compounds is active
at u concentration of 100 wg/ml, while emetine hydro-
chloride ix active at a coneentration of 1 part in 256.000.7

Experimental Section®

1-Alkylacetamidoindans (II) were preeparved Dby the iitec-
actiowe of the appropriate alkylamine 1.5 moles) aud -hdaw-
acetyl chloride! (1 moley under stirring in the presence of 2.5 N
NaOH at 10-15° for 1.5 hr hicalmost gqnawditative yvield,  They
were either erystallized from Phill-petrolemn ether (hp 60-80°
or distilled.  Phy=ical properties are reported in Table 1.

1-Alkylamingethylindans (III).—'The appropriate amide 1
mole) was redneed witle LA (1.2 moles) in dry Etd) for 12-16
hr e 70-807, vield. Their characteristics are shown fic Table 11,

1,2,3,3a-Tetrahydro-1-alkyleyclopentalde quinolines (VD).
I an ice-cold mixtnre of III (R = Me; 5 g, 286 mmuless,
peteolenn ether (bp 60-<0°, 21 ), and 3 .V NaOI 21wl (1
was pasted with stiering tll the white fumes of amiie hydeg-
chloride disappeaced. The greenish vellow petrolennt ether layver
was =eparated aat, wished suwecessively (eold 3N NaOH, 3 1al;
yee water, 3 nd: eold 2V Hakty, 3 al), and stirred inawcice hatly
with a mixtare of 98, LD, (12 ml) and TLO 3 mbs Do 10 min.
The acid layer was separated out and the petrolemnn echer layer
was extracted twice (¢old D877 HaSO, 4 mlt. The (Ha30,) extracts
were further admixed with 9877 FL.SO, (2.5 ml)y and Ha0) (L) and

(4) 3. C. Latiei and N.C De Jo eds Cihm., 11, 900 (14685,

3) G. H. Coteman, (i. Nietiols, aud 1. F. Martens, Org. Sy«., 26, 1
t1G45).

(68) Nmr analyses were parried out o Vartan 1A 100 nmr specironeter
atd were calibrated against TMS.

(7) Amebicidal screening of the voupounds were varcied out hy thie Cen-
tral Drug Researcli Institute, Lacknow, India.

(8) Melting points were determined by the vapillary tube metliod in s
CGallenkamp apparatus and are corrected. Doiling pgints are nncorreeted.
All compounds were analyzed for C, 14, N, Analytical data were witlin
+0.49 of thieoretical values. Uwv absorption speetra were measured on u
tierkinann spectropliviometer Madel 1. U, in absglute ethanol.
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TaprLe 1
1-ALKYLACETAMIDOINDANS (IT)
CH.
R/.\H
R AMp. °C Bp. °C (mm) Formula
Me 72-73 CHi:NO
Et 69-71 CuHisNO
n-Pr 185-187 (1) CH)sNO
n-Bn 173-175  (0.8) Ci.HaNO
TapLe 1T
I-ALKYLAMINOETHYLINDANS (IIT)
CH,
T G
R/I\H
R Bp, °C {(mm) Formula Apax, My € X 102
AMe 90-92(0.5) CpHsN 266,273 11.43,12.43
Et 104-105(0.6) Ci;HiaN 266,273 11.89,13.03
n-Pr 125-127 (1) Ci HaN 266,273 11.42,9.88
n-Bu 135-137 (0.8) Ci;HuN 266,273 11.63,10.18
Tapre IIT
1,2,3,3a-TETRAHYDRO-1-ALKYLCYCLOPENTA [de] QuiNoLiNEs (V)
R
\
N
R Bp, °C (mm) Formla Amax.mu € X 102
Me 83-85(0.3) CpHy;;N 265 67.59
Et 114-115(0.6) CisHyiN 268 64.15
n-Pr 120-122(0.8)  CuHWN 267 38.04
n-Bn 107-109 (1) Cu:HaN 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 mmoles) in PhH solution under stirring at
5-8° in the beginning and later at 40° with simultaneous addition
of 3. NaOH (25 ml) to keep the mass alkaline. The PhH layer
was separated ont and the teltiary amine was repeatedly ex-
tracted (6 .¥ HCl). The combined acid extracts were basified
with NaOH under cooling, extracted (Et;0), and dried (Na.S0,),
and the base was distilled. The yield varied from 30-40%.
The physical characteristics of VI are reported in Table ITI.
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Antimalarials. 4-Substituted

1H-Pyrazolo[3,4-b]quinolines
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Pyrazole derivatives are known to possess various
kinds of biological activity. For example, the pyrazole-
[3,4-b]pyrimidine 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-b]quinolines (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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