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TanLe 1
LSrrrer or METHOTREX vTE DBIOVATIVES ON IiNzyMEs A ND Baererian Growrn

Dihydrofolote Thymidylare

Comnmpd redyectase «ynl hetase
Methotrexate 9 (1) 45,000 (1)
Dihydromethoirexate 16 (0.56) 1,125 (40)
Tetraliydromethotrexate 16 (0205 2,250 (20

Conen for H0°5, inhily pe vl - = s - P

S faceads ' verevistac {p, Caser
a. 151 60 (1) .01 (1)
0011 (11 24 (2.5) 0,008 (1.33)
(1047 (5. 4) 6N (1) 0.056 (0. 18)

* Numbers i parentheses indicate poteney relative tamethotrexate.

Thymidylate synthetase from Escherichic coli B2 was provided
by Dr. M. Friedkin and Miss E. Dounovan. Diliydrofolate reduc-
(axe was obtained from a mouse (umor 11210-C85.9 The enzyies
were assayed as described.?

[Practions to be assayed microbiologically were diluted in potas-
sinml aseorbate (6 mig/ml, pll 6.0) and added aseptieally to the
assay medinm.!® The final eoneentration of ascorbate i the assay

1123 A, Fyledkin, L. 1. Crawford, 2. Donovap, and I, 1. Pastore, J.
Biol. Chem., 287, 3811 (1062),

wiax 0,6 mg, nil. Lactobacillus casee {(ATCC 7469), Streptococeivs
Taccalis (ATCC S043), and Pediococcies cerevisive (ATCC SO8TS
were grown on the correspouding Difeo assay media for 24 hr
at 37°. The L. cased and S. faeealls media contained 1 mug of
folate il and the P.ocerasdsice medimn contained | mpg/ml of
caleihmu di-t=s-formylictrahvdrofolate.  Growth was determiued
trbidimetrienily.

i) M, A Bakerman, Ud, Biachem,, 2, 358 11961).

New Compounds

Synthesis of 6,8-Dibromo-3-substituted
2-(N,N-Dialkyl- (or N-Piperidino-)
carboxamidomethylthio)-4(3H)-quinazolinoncs

as Antimalarials

PN, Buancava axp M. R Cnatrasiy,

Departient of Chenvistey, Banaras Hindw Urdversity,
Varanasi-5, India

Recctved January 11, 1968

The autintalarial activity of febrifngine, an alkaloid of a 3-
substitnted 4(3H)-quinazolinone structure, has prompted the
preparation and testing of a nunber of quinazolines,! and several
patent elaims have been nmiade on quinazolines as intermediates
for potential antimalarials.? Comipounds haviug the side chaiu
-CIHLCOCH,R (where R = w-N-niorpholylpropyl or «-N-piper-
idyl-n-butyl) at position 3 of the 4(3H)-quinazolinone nucleus
were showi to have significant antimalarial activity.3

Since the aetivity of these compounds ix influeniced by various
sitbstituents aud their positions, a number of derivatives have
been synthesized in the conrse of our previous investigations?
by iutroducing gome new side chains into sone 6,8-dibrono-s-
sibstithted 2-niereapto-s-aryl- (or alkyl-) 4( 3ID-quinazolones as
an(imalarials having the geueral structire 1.

The standard tests for autimalarial activity in ehicks infected
with Plasmodium gallinaccum so far reported ou these coupounds
indicate that they have uo siguifieant value pharmacologically.
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Abstr., 52, 5488 (1958).

(3) O. Y. Magidson and Y. K. Lu, Zi. Ohsheh. Kkim., 29, 2843 (1059,
Chem. Abrtr., 54, 12141 (1960).

(1) P. N. RBharzave and M. R. Clawrssio, J. Med. Clew,, 11, 110
(1DG8).

Experimental Section

6,8-Dibromo-3-phenyl-2-(N-piperidinocarboxamidomethyl-
thio }-4(3H )-quinazolinone.— N-Chloroacetylpiperidine (2 ml)
dissolved i1 EtO}, was added to a solntion of 6,8-dibronio-2-thio-
B-phenyl-2,4( 11, 3H)-¢ninazolindione (4.5 g) in EtOII-NaOIL
The resulting imixture was stired (horonghly for 2 he ar 23-25°.
On cooling the sohition 1o 0° a erystalline produet was formed.
[t was filtered wid washed (11O, OH).  Recrystallization of
the produer from O =MeCO (1:2) gave a pure analytical
salple.
Similarly varions G,5-dibromo-s-substitinted  2-(N,N-dialkyl-
{or N-piperidino-) carboxamidomethylthio)-4 (31I)-quinazolinoues
hiave been prepared (see Tables I-V).

anre I
G, 811 BROMO==SIISTITETED 2-(N, N-METHYLIHEN V-
CALOXAMIDOMETHYLTH10 )=4(3)-QUuINAZOLINONLS?

R Yo vield  Mp, °C Formuly”
( ‘nl 15 N NY (“231 117131'2:\'3( )25‘
(I'(,r‘II;;(,Lnl 14 1t 246 (,‘._M;IImBera( )_xs
1n=-CHCally 50 N5 Caal T3 N3Oa3
p-(,‘llg(}all § 0 ON (j-:lII]‘JBl‘QN:;()QS
p=CIC1 A 05 CogH1sB1.CINGOo
p-OCILC L 530 104 Caal T BraN 058
p-()CgHa(f.;ll 1 1) 21N (,‘351121131'21\-3()35
n=Cyll,y ) 200 CallaBraN;O.8
CelLCT 50 221 CogI T BN O3

 Crvstallizaton ~olvent: IOl Al compounds  were
salyzed for N) =0 The avalytical results were within 0.5
ot the ealeulated values.

Tanve 1
(1,8-D1BROMO=3=-8U 33 T1TUTED 2N, N-ETHYLIIENYL-
CARBOXAMIDOMETIYLTHLO =431 )=QUINAZOLINONER

I sooviebl M °C Toypmla®
Cells G5 106 Cag 1 BreNyOuS
o-CICylly 30 §15) CopHn BraN3O.8
m=CIHCsl, 1 205 dece ngI‘Ilel':Ng()zﬁ
p-CHClly ) 121 CyH BroNy 0.8
m=Cl1CeI 15 248 dee CaisBraCINO.8
’[)-(ler,H.; 05 110 Cqu‘thl'iClNg()gH
p-OCH;Cell, %) 114 Coal I BryN;O58
/)-()Cgf]a(_:n}l«z S0 104 C;)(,'I IQ,’}BI'ZN;}O;}S
Cel;CII ) 258 dee CasHa By N3OS

< Crystallization solvent:  EwOIL *All eonpounds  were
analyzed for Br, N. The aualytical results were within 0.3,
ol the ealeulated values.
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TasLe 111
6,8-1D1BROMO-3-5UBSTITUTED 2-(N,N-BENZYLPHENYL-
CARBOXAMIDOMETHYLTHIO )-4(3H )-QUINAZOLINONES®

R % yield Mp, °C Formulab

CGH:, TO 113 ngHngI‘gNaOgS
O-CHaceH4 45 245 CangaBI‘gNaOzS
/7L-CH3C6}I4 50 84 CangaBI‘gNaOzS
p-CHaCsH4 60 88 CaonaBI‘zNaOzs
m-CICsHy 65 103 Ca9HyBr,CIN;0,8
p-CICeH4 a5 96 ngHgoBI‘gClNaOzS
p-()CHace]"I4 63 93 CaoI‘IzaBI‘zNaOaS
p-()C-_»HacsI'h 75 111 CalesBI‘zNaOaS
n-C,H, 35 219 CyHypsBroN;0.8
Cg}{aCHQ 40 238 dec CangaBI‘zNaOzS

o Crystallization solvent: EtOH. P»All compounds were

analyzed for Br, N. The analytical results were within 4=0.39;
of the calculated values.

TasLE IV
6,8-D1BROMO-3-sUBSTITUTED 2-(N,N-DIETHYL-
CARBOXAMIDOMETHYLTHIO )-4(3H )-QUINAZOLONES®

R % vield Mp, °C Formula?
C(;I"Is 60 187 ConlgBI‘gNaOgS
0-CH3CsH 4 50 162 CaHyBr,N;0,8
m-CH;CeH, 30 275 dec  CaHyBryN3;0,8
p-CH306H4 33 188 Clengl‘gNaozs
m-CICe¢H 40 270 dec CaH1sBr,CIN;0,S
p-CICe}I4 35 295 dec CgongBI\gClNaozs
p-OCH,;CeH, 45 >320 CaHyBr,N;058
p-OCszCeH4 35 235 dec szHzaBI‘zNaOaS
CH; 25 305 dec  CisHiyBryN;O.8
021'15 30 >320 Clef{lgBI‘zNaOgS
n-C4Hg 45 285 dec ClstaBI‘zNaOzS
CeI{sCHg 25 248 dec CngngI‘zNaOzS

e Crystallization solvent: Me;CO-EtOH-EtOAc (3:1:1). ?All
compounds were analyzed for N, 8. The analytical results were
within £=0.39 of the calculated values.

TaBLE V
6,8-D1BROM0-3-sUBSTITUTED 2-(N-PIPERIDINO-
CARBOXAMIDOMETHYLTHIO )-4(3H )-QUINAZOLINONES®

R % vield Mp, °C Formula?
CeHa 60 240 ClelgBI‘gNaOzS
O-CHaceI‘L 33 238 dec szHngl‘zNaOzS
'm-CHaceH4 40 270 dec szHleI‘zNaOzS
p-CHaceH4 45 250 dec szHngl‘gNaozs
m-ClCeH, 50 268 dec CuHsBr,CIN;0,8
p-CICGH4 35 260 deC Cz]HlsBI‘zClNaOQS
p-OCHaCeI‘L 63 116 szHngl‘zNaOaS
p-OCgI‘IaCeI{;; a0 290 deC CQaHgaBI‘gNaOaS
CH;, 30 280 dec  CisH;;Br.N30,8
n-C4IIg 25 305 dec ClgHgaBI‘zNaOgS
CGHscHg 35 275 dec szHleI‘gNaOgS

@ Crystallization solvent: Me,CO-EtOH (2:1). °All com-
pounds were analyzed for N, 8. The analytical results were
within 2=0.39, of the calculated values.

6,8-Dibromo-3-benzyl-2-carboxymethylthio-4(3H )-quinazoli-
none.—An equimolar quantity of sodium monochloroacetate was
added to a 6,8-dibromo-2-thio-3-benzyl-2,4(1H,3H)-quinazolindi-
one in EtOH-NaOH, and the mixture was shaken for 6 hr. It
was acidified with HCI, the precipitate obtained was dissolved in
NaHCO, filtered, and reprecipitated with HCl. The product
was crystallized (EtOH); yield 609;, mp 237. Anal. (CiyHjp
Br;N;0;8) C, H, N, S.
6,8-Dibromo-3-phenyl-1-ethyl-2-thio-2,4(1H,3H)-quinazoline-
dione.—A mixture of 3,5-dibromo-N-ethylanthranilic acid (1.6
g), pyridine (0.4 g), EtOH (5 ml), and phenyl isothiocyanate
(0.88 g) was refluxed at 90° for 6 hr. The crystalline product was
filtered and recrystallized from C¢He and EtOH mixture (3:1)
to give 609, yield of the required product, white needles, nip
242°,  Anal. (C]eleBI‘zN2OS) C, H, N.
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Asg part of a program devoted to the synthesis of novel anti-
malarial agents we have prepared the series of N-substituted 3-
phenyl-4-aminopyridines listed in Table I. Treatment of 3-
phenylpyridines bearing appropriate substituents in the 4 posi-
tion with the diamines corresponding to the side chains was the
general synthetic approach. The oily free bases were char-
acterized by their nmr spectra and as oxalic acid salts. None of
the tabulated compounds were active when screened against
Plasmodium berghet in mice.?

TasLe 1
4-DIALKYLAMINOALKYLAMINO-3-PHENYLPYRIDINE DIOXALATES

HN(CH,),NR,
=
‘ 2H,0,0,

N/
n R Mp, °C Formula Analyses?
2 Et 177—178 017H23N3'2H20204 C; H; N
3 Et 1556-157 ClsH25N3'2H20204 C; H; N
4 Et 140-141 C1sHa N3 2H,C,04 C,H N
5 Et 162-164  CypHpNy-2H,C:0.  C, H, N
6 Me 145-148 ClgH27173‘2H20204 C; H; N

Experimental Section?

4-Methoxy-3-phenylpyridine was prepared by the procedure
of Ahmad and Hey.* The improved Gomberg reaction procedure
of Cadogan® was used in the final step of the sequence.
4-Hydroxy-3-phenylpyridine.—4-Methoxy-3-phenylpyridine
(15 g, 81 mmoles) was refluxed for 3 hr with 100 ml of
58¢, HI. The solution was cooled, diluted with 80 ml of H0,
and treated with Na,SO; until the dark color had faded to
orange-yellow. The solution was made slightly alkaline, and
the oily solid that came out of solution was collected and washed
thoroughly with Et,0. The filtrate was extracted with Et,O
to remove unhydrolyzed starting material. From the ethereal
washings and extracts was recovered 4.86 g (329;) of starting
material. The remaiuing crystalline solid (5.3 g, 569 yield
based on recovered starting material) had mp 210-225°. Re-
erystallization from hot H,O gave pure product, mp 228-230°.
Anal. (CuH,NO)C, H.
4-~Chloro-3-phenylpyridine.—4-Hydroxy-3-phenylpyridine
(0.20 g, 1,17 mmoles) was refluxed for 1.5 hr with ca. 2 ml of
POCI;; the mixture was cooled and poured into ice water.
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