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3-(m-Trifluoromethylanilino)isonicotinic Acid. Method D.—
A mixture of 3-lodoisonicotinic acid" (2.5 g), m-trifluoromethy!-
aniline (4.0 g), K:CO; (2.8 g), reduced copper powder (0.3 g),
water (5 ml), and l-pentanol (12 ml) was stirred under N, for
24 hr. The dark mixture was steam distilled, treated with char-
coal, and acidified with concentrated HCL. The precipitate was
removed by filtration and recrystallized from ethanol yielding
the required acid (300 mg, 119 ), mp 280-282°.

6-(m-Trifluoromethylanilino)nicotinic Acid. Method E.—6-
Chloronicotinamide (6.0 g) and m-trifluoromethylaniline (15 ml)
were stirred at 170-180° for 4 hr, The cooled reaction mixture
was equilibrated between two 100-ml portions of benzene and
two 50-ml portions of 2. & NaOH, and the combined organic solu-
tions were washed with water, dried (INa:SQ,), and evaporated
under reduced pressure to yield a yellow solid (9.0 g). A portion
of this solid (1.0 g), ethanol (25 ml), and 4 N NaOH (10 ml) were
heated at 100° for 7 hr. Most of the solvent was removed by

(11) K. Palst, M. Celadnik, L. Novddek, and R. Urbandik, Rozhledy
Tuberk., 19, 716 (1959).
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distillation, and water (25 ml) was added to the residue. The
clear solution was neutralized with 4 N HCI and the precipitate
was removed by filtration, washed with a small amount of water,
and recrystallized from aqueous ethanol. The product was thus
obtained as light yellow crystals (600 mg), mp 243-246°.
8,9-Dimethylpyrido[2,3-blquinol-5-one. Method F.—2-(2,3-
Dimethylanilino)nicotinic acid (1.0 g) and polyphosphoric acid
(10 ml) were stirred at 160° for 75 min, poured onto crushed ice
(30 g), and neutralized by the addition of 4 N NaOH. The
solid which separated was removed by filtration, washed with a
small amount of cold water, and recrystallized from ethauol
vielding 4 as yellow needles (0.75 g, 819;), mp 243-244° dec.

Acknowledgment.—We thank Dr. 8. 8. Szinai for val-
uable discussion and Miss R. A. K. Iinucane for tech-
nical assistance. The mefenamic and flufenamic acids
used in the biological tests were kindly supplied by
Dr. H. O. J. Collier, Parke, Davis and Company,
Hounslow, Middlesex, England.
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Activity against the experimental malarias cansed by Plasmodium berghei in mice and P. gallinacewn in chicks has been demon-

strated for several 2,4,7-triamino-6-ortho-substituted arylpteridines.

The o-methyl and o-chloro derivatives were the most active

compounds in the systems examined. A toxicity study in rats and dogs revealed that 2,4,7-triamino-6-o-tolylpteridine is sufficiently

nontoxic to be administered in effective doses to humans.

From time to time reports of antimalarial activity in
the pteridine series have appeared in the literature.!—¢
To the present, however, no compound of this type has
achieved clinical significance in the treatment or pro-
phylaxis of the disease. The present study originated
in the observation that 2,4,7-triamino-6-o-tolylpteri-
dine (I, R = 0-CH;)" was highly active against Plas-
modium berghet infections in mice and that this activity
was coupled with a relatively low toxicity in this
specles,

H,N

NN
\N ZN
R

NH,

NH,

I

Results.—The activity of several of the most inter-
esting 2,4,7-triamino-6-arylpteridines is compared with
the standard antimalarial agents quinine sulfate and
chloroquine diphosphate i Table 1.

From the table it can be seen that the activity of the
compounds at 160 mg/kg falls in the following order
taking quinine sulfate as 1: I, R = 2-CH; (7.7 Q) >

(1) M. D. Potter and T. Henshall, J. Chem, Soc., 2000 (1956).

(2) W. R. Boon, bid., 2146 (1957).

(3) H. O. J. Collier and M. Phillips, Nature, 174, 180 (1954).

(4) A, Bishop, Parasitology, 44, 450 (1954).

(8) J. Thurston, ibid., 44, 99 (1954).

(6) J. Greenberg, J. Pharmacol. Ezptl. Therap., 97, 484 (1949).

(7) R. G. W. Spickett and G. M, Timmis, J. Chem. Soc., 2887 (1954).

TaBLE 1
Increase AMin, dose Increase
in mean giving in
survival cure, survival
time mg/kg time at
AMTD, at MTD, (cured/ 160
Compd mg/ kg days treated) mng/keb
I, R = 2-CH;, >1280 (Cure)® 320 (6/10) 15.6
I, R = 2Cl >1280 (Cure) 320 (3/10) 10.5
LR =26Ch >1280  (Cure)  320(1/5) 10.6
ILR=H 1604 5.6 5.6
Quin'ne 640 5.4 . 2
Chloroquinine 160 10 10

¢ Maximum tolerated dose = dose at which no toxic deaths
oceir.  ® MTD of chloroquinine. ¢ Cnre defined as a survival
of 30 days or more. < The MTD for this compound varied
grea(ly in differerct tests as did the inerease in MST (mean sur-
vival time).

I,R=2Cl(53Q) =1,R = 26-(Cl); (5.3Q) > chloro-
quine diphosphate (5.0 Q) > I, R = H (2.8 Q). How-
ever the first three compounds differ from the remainder
in that they are able to cure the infection. Similar
results were obtained against P. gallinaceum in chicks.
It should be noted that while the compounds fall in the
expected order with respect to activity the quantitative
value of the activity (Q) is probably not comparable
with that obtained by other antimalarial tests against
experimental infection® where the intensity of para-
sitemia rather than death is taken as the criteriou.

(8) P. B. Russell in “Medicinal Chemistry,”” A. Burger, Ed., 2nd ed,
Interscience Publishers, Inc., New York, N. Y., 1960, p 814.
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The Influence of Structure on Antimalarial Activity.
—The effect of substitution on the antimalarial activity
af a sertes of 27 2.4.7-triamino-G-arylpteridines  is
shiowir i Table I1. The parent conipound of the seriex,
2,4,7-triamino-6-phenylpteridine. a compound which
finds clinical application as a diuretic.? is weakly anti-
malarial.  Table T indicates that it is perhaps three
times as active as quinine against F. bergher in mice;
it 1 also active agaiust P. gallinacewn 1 chicks. A
study of the effects of substitution in the G-phenyl
group was conducted and aun interesting pattern af
activity emerged. In general, substitution in the mela
or para position of the 6-phenyl graup appeared to
elimiiate the activity but substitution in the ortho
position by methyl, ethyl, chlorme, or bromine appeared
greatly to inerease the antimalarial activity of the re-
sulting conipound.  Indeed substitution 1 the ortho
position by either niethyl ar chlorine rendered the
compountd curative ax did disubstitution in the 2.6
posttions.  Certain other ortho-substituted groups in
the 6 position. e.g.. L-naphthyl or 2-diphenylyl. gave
compounds of the sanme or =lightly greater arder of
activity  as  the parent campound. Disubstituted
contpounds with methyl or chlorine in the ortho position
and a chlorine at the para position were nactive or
about as active as the parent campaund.  Substitution
1 the ortho position by fluorine gave an active com-
pound which had some toxicity. the o-iodo campound
on the ather hand, although toxie, pussessed same ue-
tivity.  Substitutionn at the artho position  with o
niethoxy group gave a toxic but inactive compaund.

There are certain striking =imilaritics between the
structural-activity relationship of the pteridine anti-
niatarialz outlined above. and thase which exist i the
pyrimidine antimalarials of the pyrimethamine (I1)
series;® on the other haud there are some cqually

NH,
N
NH3—< ) X
N= Y
R
Il (pyrimethamine ), R=C,H;; X=C} Y=H

significant differences.  Ior high activity n the latter
scries the substituent R in the 6 position of the pyrimi-
dine ring of II must be alkyl; i1 pyrimethamine 1t ix
cethyl. Iun the pteridine series the presence of an o-
methyl group in the aromatic nucleus gives rise to high
activity, the o-ethyl compound iz somewhat less active.
In the pyrimidine series substitution with chlorine in
the meta or para position of the aromatic nucleus m-
crenses activity while orthe substitution appears to
diminish it.  Yet, m cantrast. substitution by chlorine
i the pteridine series is only effective when the sub-
stituent is i the ortho posttion. It has been shown
that substitution by an alkyl group i the 6 paosition of
a d-phenylpyrimidine gives rise to a nouplanar con-
figuration of the pyrimidine and benzene rings.!
While the absorption spectra of the arylpteridines do
not show clearly the nouplanarity of pteridine and
aramatic rings i the ortho-substituted conipounds,
madels demonstrate that this must nevertheless be the

¢l Triamierene (Dyreniinmé, Smidi Kline and Freucl Laboratories?.

«1ar 1o, AL Taleo, L. Gl Goodwin, G. H. Hicelings, I, M. Rollo, and . 13,

Rassell, Bt J. Dharmaend., 6, 180 (19511,
11y LB Russell, J. Chem. Sue., 2051 i 10041,

case.  Lack of caplanarity 1= nat, however, the sole
requirement  for high antimalarial activity in the
pyrunethanine series, for absarption speetra deman-
strate that the pyrimidine and aramatic rings are nat
planar i 24-diamino-5-(2-chlorophenyl)pyrimidine, !
vet this caomponnd s an antimalarial of relatively low
paterney. '

Tao, i1 other respects o similarity exists between the
G-arylptertdine (1) aud the S-aryvipyrimidine (I1) anti-
nalarinl=. Bath series of compouuds liave been shawn
ta whibit the reduction of falic acid to the citravorum
factar,’>™ vet 11 bath mstances the antimalarial ac-
tivity against [7. berghe? 1 mice 1= not reversed by cither
af these compounds.  The pteridine 1 (R = 2-C'Hy) re-
duces the toxicity of falie aeid ta mice ver its anti-
malarial activity 1= undiminished.  The sanie cani-
paund when given to rats i doses at 5 myg/dav ip {ar
I manth 1x <ald to enuse a leucapenia which ix reversed
by the simulaneas administration of 200 pg of fahe
acid ar of 100 pg of the citravariun factor per day.'™
In the toxieity studies reparted belaw rats receiving
0.1 aud 0.05¢¢ of the pteridine 1 the diet did nat shaw
any evidence of leucopenin aver 7 and 5.5 weeks, respee-
tivelv.  Na leucapenia was ohiserved i taxicity studies
conducted 11 ather labarataries;'  these studies iu
general canfirmed thaose reported below but it was na-
treed that the ammals whicll died during the conrse of
the =tudy, both rats and dogs. develaped the gastra-
mitestinal lesxians sanetinies axsactated with fale aeid
deficiency.

2,4,7-Triamino-6-o-tolylpteridine.
Study. -2.4.7-Trimmino-ti-o-tolylpteridine (1, R =
2-C'Hy) was =elected for toxicity studies.  In mice the
acute LDscby the aral raute was >5071 mig/kg and by
the intraperitaneal raute 3720 mg kg, In rats the
correspondilg figures  were 1800 and 1260 myg/ kg,
respectively.  In =ubacute studies, with the drug -
carporated in the diet, rats survived far 7 weeks at o
level of 0.19 (approximately 100 mgkg). At higher
levels the animals commenced to die during the sceond
ar third week.  Animals at the 0.197 level did nat re-
veal evidenee of speeific argan injury due to the drug.
A further study in which the animals received 0.05%
drug i diet wax candueted.  AH aniinals <urvived the
d0-week treatnient periad: o specific argan njury
was visible 1o these ammals and statistieal analesis of
the meann gronp values for hematalagy did ot reveal
differences between cantral and drug-treated graups.

While dog= receiving 5 mg/kg arally survived a S-weck
treatnient period, aninmals receiving 30 mg/kg and up
died.  Iu the S-mekg group, the nean values for
hematatagy did nat shaw differenees fram the cantral
and na speetfic argan injury related ta the drug treat-
mett wax abserved an histopathological examination.
The nmiechani=i al death i1 the higher dose animals
wis not apparent.

B. Other Biological Properties.---1lic compound
was observed to be active against leishniauia O ridro
by Dr. Dartcarrere of the Vargas Hospital in Caracas,
Venezuela. This work will be published elsewherce,
The o-talyl derivative alsa shawed marked antitunmor
activity against the Ca775 and 1.1210 mouse tumors.

A. Toxicity

i12¢ Coo I dheehitaes, Clin, Pharmaen!, Thevap 1, 370 £149060;.
(138 V. ML Doccor, S Bind, Che,, 288, 617 (1HO8C
(L Privace commenicalion frow Dro Do Jaenlaes,
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2,4, 7-TRIAMINO-6-ARYLPTERIDINES

HN{__N__N_NH,
A
I\I(\I'\I/
R7 N
NH,

———Antimalarial’———

Recrystn  Yield, C, Y%9——— —11, Yp—— N, % — ~———MHalogen, %—— P. .
Compd R Mp, °C solvent® 7 Formula Caled Found Caled Found Caled IFound Caled Found berghei gullinaceum
1 CeH3? 327 A 72 Ci2ITu N 56.91 56.72 4.38 4.23 38.72 38.5 + +
2 2-CH;3CeHa 344 A 77 CisHisN 08.41 I8.38 4.90 4.97 36.69 36.41 ++++ ++++
3 3-CH;C¢H, 321-322 dec A, C CisHuN; 58.41 58.64 4.90 5.14 36.69 36.47 0 -
4 4-CI1;CsHa 344-345 A C 85 CiataN; n8.41 08.50 4.90 5.09 36.69 36.25 0 0
5 2-C,H,Celly 316 A C 08 Cul N, 59.76  59.64 5.38  5.30 34.86 34 48 ++ +4++
6 4-(CHj3):CHC,I1, > 360 A C 57 Ci:HiaN7 61.00 61.23 5.80 5.70 33.20 33.15 0 0
7 3,4-(CHj3).CeH, 37 A C 92 Cual Ny 59.76 59 .88 5.38 5.03 34 .86 34.75 0 0
8 1-Naphthyl® >360 A C 94 CiH1aN7 63.35 63.36 4.32 4.44 32.33 31.98 ++ -
9 2-CeH,CeH, 362 A C 21 CisHi:N; 65 .64 65.19 4.59 4.70 29.77 20.61 + 0
10 4-C¢HsCsH 4 > 360 A 99 CisH 2N, 65.64 65.42 4.59 4.27 29.77 29 81 0 —
11 2-CH3;0CH 339 dec A 66 CylTsN70 hH.11 55.08 4.63 4.63 34.61 34.13 0 0
12 3,4-(CH;30):Cel14 330-331 dec A C 86 CuH N0, 53,66 53.52 4.83 4.66 31.30 51,30 0 0
13 4-H,NCgH, > 360 A C 24 CialT12Ng 53.72 53.84 4.51 4.58 41.77 4] .66 0 0
14 4-(HOCIL,CH, ), NGI1s  310-312 D, E 63 CieHxN;O- 53.92 13.86 5.66 5.73 31.44 31.50 0 0
L5 2-FCeH,4 338 B, C 64 CuHF N7 h3.13 53.03 3.72 3.39 36.15 35.85 7.00 6.7 0 —
16 4-FCelly >360 A 37 CpHNF 53.13 52.83 3.72 3.80 36.15 35.88 7.00 6.08 0 0
17 2-CIC¢H4* 349 A C 74 CIT,,N,CL 50.09 50. 36 3.50 3.49 34.08 33.95 12.32 12.2 +++4 +4+4++
18 3-CICsHy? >360) A C 70 CixH,pN:Cl 50.09 50.16 3.50 3.62 34.08 33.95 12.32 12.2 0 0
19 4-ClC6IT4» > 360 A 88 CuIT,pNLCl 50.09 50.05 3.50 3.60 34.08 34.02 12.32 12.32 0 0
20 3,4-ClL.CeHj >360 A 78 CiHuN;ClL 44.73 45.04 2.82 2,98 30.44 30.28 22.01 21.9 0 0
21 2,4-CL:Cel T, 330 B, C 85 CpIlyNCh 44.73 44 .92 2.82 2.82 30.44 30.15 22.01 21.7 0 0
22 2,6-Cl.CeH 4 353 A, C 41 C:Hy N:Cls 44.73 44 .85 2.82 2.83 30.44 30.10 22.01 21.9 +4+4++
23 2-CI1;3-4-CICe11; 330 A C a7 C:H,NCl 51.74 51.41 4.01 3.94 32.49 32.64 11.75 11.9 + —
24 2-BrCsH,4 320 dec B, C 41 CpHNBr  43.39 43.24 3.03 3.00 29.H2 29.23 24 .06 24 .04 ++ +++
25 4-BrCe¢H, >360 D, E 68 Ci:HpN:Br  43.39 43.52 3.03 2.99 29.52 20.78 24 .06 24.1 0 0
26 2-1C:H, 331 D, B 33 CiaIT,pN,L 38.01 38.30 2.66 2.54 25 .86 25.51 33.47 33.7 + —
27 4-1C,11, >360) DL 67 CixHyoN7I 38.01 38.30 2.66 2.75 23.86 25.41 33.47 33.5 0 0

* A = dimethylformamide, B = 2-ethoxyethanol, C = water, 13 = glacial acetic acid, EE = concentrated NHOH. ? Spicke(( and Timmis? reporied compoands 1, 8, 11, 16, 17, 18, and 19,
with mehing points of 316, 384, 334, 362, 342, 353, and 362°, respectively. ¢ — = imsufficient componnd for (est.  Activity scale: +4++4 = curalive, +++4 = grealer than 100%. increase
i survival time but not. enrative, ++ = greater than 1009/, increase in snrvival time but not enrative, + = 1009, inerease in survival time (MST control = 6.8 - 0.5 days), 0 = 1o activity.

L96T ABIN
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Chemical Methods.——'T'lic compounds were prepared
essentially by the method of Spickett and Timmis;? 1.e.,
the condensation of 2.4,6-triamino-5-uitrosopyrimidine
(IIT) with the correspouding arylacetonitrile (IV) i
hat 2-cthoxyethanol i the presence of 1 cquiv of
sodium.  The analyses and melting pomts are given

i Table I1.

NH,
R
N NO Q

NH,
i Y

Experimental Section

AL melting points were determined «n o Theanas=tlaaver
capithiry melting paint apparains and are carrecled,

Arylacetonitriles.—When nat cammeccially available these
campamids were prepared, far the mast part, by the aetian «f
KON an the carrespanding benzyl halides as deseribed by
Kharasch and Brown.®®  The known nitrdes, prepared in this
manner which were nar cammercially available are the following:
U-ethylphenylacetonitrile,'®  4-isopropropyiphenylacetonitride,®
S4-xylylacetonitrile,™  2-biphenylylacetonitrile,®®  2-methoxy-
phenylacetonitrile,’s  2-chlaropheaylaceroadrile,®  38,4-dichloro-
phenylacetoaitrile,2t 2 4-dichlaraphenylacetanitrile,®  2-brante
phenyvlacetanitrile.2?

p-1Bisi2-hvdroxyethylaminag)lphenylaceranitrite was prepared
Liv the reactian af 4-aminaphenvlacetoniirile with ethylene
axide.?*

4-Chloro-2-methylbenzyl Alcohol.-—To a stirred mixture of .1
g af LiAltly in 200 mb of dry vetrabvdrafnran (THF) was added
dropwize a solntian of 43.5 g of ethyl 4-chloro-o-taluate in 50 ml
«f TIIEF.  After the adddion wias camplete (30 miu), the reacton
mixinre was heated under reflux for 43 mia then coaled ia ice.
The excess hydride and alinminnm camplex were decomposed by
the cantions additian of 40 ml of 5007 agneaus THE sohnion
followed hy 40 mlnf 40¢¢ NaOTI solntion.  The reactiaa miximre
was filtered and the filtrate was taken ta dryness tn a rarary
evaporator nuder vacinm. The residnal ail (36.2 g1 wax 1=ed
dirveetly inn 1he next step withom pnrificatian.

4-Chloro-2-methylbenzyl Chloride.—Over ithe eaurse of 15
min, 356 g of 4 chlora-2-methylbenzyt aleohol was added drapwise
1a 50 ml «f SOCL.  The reactian mixinre was siirred and hatled
ander refhux far 1 i, The excess SOCL was removed in vaeno.
‘The restdnal oil was dissalved 1a 50 it of ethyvl acerate and washed
with water {30 wl), two 100-ml partians af 10, NallCO; soln-
tion, and finally with water (30 mb).  The acerate layer was dried
(Mg=sQy) and filtered. The =alven wuas remaved n eacuo and
the residnal oil distilled thrangh a Vigrenx calumrar. The partion
distithing at LES-121° (10 nim) amannied 1o 1.7 g,

«15) M. 8. Kharaseh and 11, O, Leywa, /o 1w, Chent. Soe., 61, 2142
105301,

16 GL8L Skinner, J. M Gladoer, and R, I
a1,

(171 I Beniieron, R D Morat, and 1, Co Clark, Jre S, Org. Chen,, 35,
2046 (19607,

(181 1. vou Bracy and G. Mavz, 1., 468, 258 (1920,

(101 Z. Horii, J. Tsiji, and T, Inoi, Yahkugoke Zasshi, TT, 248 (19571:
Chen. Ahstr., 51, 8871 (1977).

«20) H. Mehlner, /. Prakt. Chem., 62, 556 (18987,

21 P. B3 Russell and G. H. Hicebings, J. Am. Chera. Soc., T8, 3763
AN

22y CL Lo Jacksow and T 1 Whice, o, Chem. J., 2, 316 (1881).

+23) R. M. Peck, IR. K. Prescon, and 11, ). Creechi, /. (rg. Chem.. 26, 3404
[CRINE

lleiyiller, (bid., T8, 2230

Anad. Caled Tor CilKCle CL 40010 Fonnd: CL LS.

4-Chloro-s-tolylacetonitrile.~~~ T« u hailing stirred solricar oy
15,9 g of KON in 100 il of water wax added drapwise a solinrion
conining 19.7 g «f 4-cblora-2-merhyvibenzyl chloride in 601l oo
ethanol. "The reaction mixtnre was heated nunder refiux Tor 2 hy
The erhanol was then altawed to disrit oav of the reaetian mixtare,
The prodier was exirarted framn the aqneons reacrion mixtare
with a0 ml af beazene. The henzene layver was washed with
two Sil-mlb portians of warer and dried (MgSOa. The benzen:
wis cetmoved hy evaporation and the residnal ol was distilled
thrvaigh o semimicro Vigrenx cohmnmm.  The prodact amoanied
10 20 g, hp 140° 40,25 mmn

dnels Caled fer CWHCING (L
o405 H, 5012

2,4,7-Triamino-6-{ 4-chloro-o-tolyl)pteridine.-—Sodinmn 11125 g;
wits dlissadved i 200 mt of anhvdrous 2-ethoxyethanal.  The
scdariore was heated with stitving to bailing nuder reflux and 1.8 g
af A-chloro-2-methylplenylacetoniirite was added fallawed hy
LA g ol 24.6-triamino-d-nitrasapyrintidine.  The reaciian mix-
imre was bailed fer 1.G7 hr. - The dark ambec salation was evajio-
rited 1o dryness Jnoecno on a1 cotary evaporalar. The residia
was wished wah 100 mb of water and renaved by filiranion,
This prodier was reeryvstallized fram aqueons DME solinin
attording 1.7 g «f vellow, ervstalline prodiet, inp 330°.

Biological Methods. A. Activity »s. P. bogher in Mice.
Alice af ane sex weighing 14-18 g were housetl in meial cages wiih
plastic tops and given u standard thorsrory dier and warer wf
/b, The aninnals were infected with an inmrapeciioneal injeetian
of (L3 ml of heparitdzed heart blaod, camatning a minamun of
a1’ parasitized cells, drawn from donae mice infecied 1 week
earlier wirh /. bergher. The donar strain s mainained by
weekly passages i separare gronps of mice inocalied wirh L5 mt
ol a 1400 dibimian of hieparinized hearr blood.

The test camponnds were dissolved (or snspended) in peracan
oit and a single dose was administered snhenraneansly 72 hr after
mfecitear.  In the primary test the dimg was administered in 1hree
dilntions: 640, 160, and 40 mg/kg. A mintmnum of five animals
per dilntion was ased.  If rhe drmg praved to be taxic lewer
dilintians were nsed. U vhe primary 1est gave 1 pasitive resaly, a
canfirmaary test was performed asing five animals ai <ix dibtiones
1280, 640, 320, 160, 80, and 40 mg/kg .

A gronp of mfected animals rreated with pyrimethainine was
nelnded ncevery experiiment as a pasitive contral.

Arcinerease in sarvival 1hme of 6.8 = 0.5 days 7ie, 1004, 1is
cansidered the minimam etlective cesponse (<) for an active
reanpannd.  Compocaids which inerense the <nrvival af the mice
hevond 30 dayvs are considered cmrative (44441 Lner-
mechiate sirvival is indieated by + 4+ and ++ +.

B. Activity »~. P. gallinceeron in Chicks.—White leghori
chicks were delivered tecihe lahorarary when 1day «dd: ihey were
niaained mnder standard laboraay condaians orc o nonmedi-
cated dier mnit4-12 dayvs okl.  ‘Thebirds then recetved an inira-
venons injectione of 1.2 ml of hepacinized hlaod infected with
P.ogallingeenm havig a mininuimm af SO-000 parasitized red
hlcod cells. The parasitized blaad wax drawn by cardiae punerare
Traan donor shicks infecied 72 hi earlier: the disease is fmial 10
1107 of nreated ehicks within this period.

Dings were prepared and wchininisiered inthe simie fashion ax i
the 17, berghed Test. The dase wis given immediately fallawing
imfection.  Chicks =arviving 30 duys ave  cansidered  cared.
‘The drmgs are caied ax in the caxe of ' berghed above,

65.25; 1, 4x7. Famal:
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