


T.luI,I; 11 
Reaction l>roLi,,ct 

,---.imine- ~ (:yano- IlC1, 1 1 2 0 ,  EtOII,  time, Y-Yie ld-  Recrystn 
N O .  g guanidine, g ml ml ml min No. (h RIP, O C :  solvent 

I 22.3 17.0 20.0 50 60 v 8 . 9  2.5.0 5 7 . 5  2,58-260(' HnO 
I1 4 . 0  0 .9  1 . 2  8 60 \-I"~",'J 1 , 0  ,57,0 183-184 Dil AIe2C0 

I V  5.0 1 . 7  2 .0  ti 20 YIII . i . O  68..5 232-23.5 EtOH 
I11 11.6 9 . 2  9 . 2  50 4 .i YII .5 .S 68.0 206-207 DAIS0 

4 llihydrochloride. * Code nuniber T 1214. 

from 3.0 mg/kg for YIII to 112 mg/kg for VI, XI, and 
XI1 (Table I). 

Antimalarial Activity."-Three compounds showed 
:tntimalarial activity: VI, X, and XII. Compound 
XI1 was the most active but shoned a slight toxicity 
:It the active doses, lobs of weight a t  1 G O  mg'lig, LD80 = 
320 mg/lig; VI was less active but no signs of toxicity 
were detected. The therapeutic dose is probably 
higher than 1000 mg/kg; X was less active but  more 
toxic than VI; the results are collected in Table I. 
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Experimental Section 

.411 analytical data of the new compounds were in agreement 
with the calculated ones for the expected structures. I r  ab- 
zorption bands were also as expected. Biguanides V-1-111 
(Table 11) were obtained as follows. The amines I-IV were 
mixed with HC1, solvent, and cyanoguanidine and refluxed; 
the resulting hydrochlorides were recrystallized (V) or converted 
into the bases (VI-VIII). 

Amidinoureas IX-XI1 were obtained from biguanides on 
heating in dilute HC1 (Table 111). 

TABLE I11 
loL& Reaction 7----Product---- 

-13iguanid- HC1, time, -Yield- Recrystn 
No. g ml min KO. g 'lo RIP, OC solvent 

V 2 . 0  8 30 I S  1 . 5  7 5  246-24ia HrO 
VI 1 . 0 4  10 Y 0 . 6  60 172-173 Dil RIeCO 
VI1 2 . 5  5 15 XI 1 . 2 5  50 220-221b EtOH 
VI11 3 . 0  2 . 5  30 XIIe 1 . 0  33 221-223 Dilpyridine 
a Dihydrochlorjde. * Dihydrochloride monohydrate. c Code 

iiumber T 1213. 

Oxidation of VI11 and XI1.-To 3.3 g of VI11 in 10 ml of ScOI1, 
8.0 g of 20' ; AcO2H was added during 10 min; the temperature rose 
to 6 0-70"; a fk r  2 hr the solvent was evaporated in uacuo, the mix- 
t,ure was made alkaline, and t,he resulting product was recrystal- 
lized from dilute AIerCO yielding 2.7 g (75%) of VI, mp 183- 
184'. Similarly, 3.3 g of XI1 in 16 ml of AcOH gave 2.3 g (6575) 
of X, mp 172-173'. 

Toxicity.ll--Bcute toxicity on oral administration was tested 
with Swiss male albino mice in groups of ten animals. The 
compounds were administered by stomach tube in a 5% suspeii- 
sion of aqueous gum arabic a t  0.8 mg/20 g of body weight. The 
LI):," was calculat'ed graphically according to Litchfield and Wil- 
coxon by the modification of Itoth. The animals were observed 
for 10 days. Acute t'oxicity on intraperitoneal admiuistration 
was investigated with compounds suspended in 45% Tween 80. 
The doses were 0.2 m1/20 g of body weight, (Table I). 

Antimalarial Activity.12-Tests were carried out using an old 
laboratory strain (strain N)  of P l a s m o d i u m  berghei berghei. Mice 
were inoculated intravenously withca. 10: parasitized rbc on day 1. 
They were dosed orally with drugs in 10% (v/v)methylcellulose on 
days 1 4 .  The percentage 
of red blood cells containing parasites was counted and compared 
with that of untreated control mice. Five mice were used for 
each dose. The relative parasitemia was calculated as a per- 
centage of the controls (Table I) .  

Blood films were taken on fifth day. 

(12) Tests were carried out at the  Sational Institute for Aledical €<e- 
search, London. 
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The great majority of analgetics with morphine-like 
effects are tertiary amines.',* Among the few ex- 
amples of active secondary amines that have been 
reported are the S-methylamino analogs of methadol 
and acetylmethadol,3 normorphine,2 and certain 6,- 
14-end0ethenotetrahydrothebaines.~ Interest in anal- 
getics with secondary amino functions has been aroused 
as a result of a hypothesis implicating such bases as 
intermediates in the mediation of analgesia.2J 

3-11et hylamino-1 , 1-diphenylpropylamines (1) (It 
is an oxygenated function) have proved difficult to 
synthesize from corresponding S-dimethylamino ana- 
logs. Thus, treatment of methadone (2a) and a- 
methadol (2b) with B r C S  yields the cyclic products 
3 and 4, respectively, rather than the S-cyanomethyl 
derivatives, potentially capable of liydrolysis to the 

Ph MeiNCHMeCH,CPh2R 

Me \ I 2a,R = COEt ,NCHCHCCR b, R = CHOHEt 

I1 I /  Ph I C, R = CH(OC0Me)Et 

1 
Ph Ph 

3 4 
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