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Compd 7 
no.* D 

3 40 
160 
640 

7 40 
160 
640 

19 40 
160 

TABLE I1 
-Activit$- 
C T D  LIST Remarks 

0 0  7.4 
0 0  9 .2  
0 0 12.6 Active 
0 0  6.2 
0 0  6 . 4  
3 0  . . .  Curative 
0 0  6.2 
0 0 11.2 

Act,ive 320 0 0 15.4 
640 0 0 17.0 

21 40 0 0 8.8 
160 1 0 . . .  
640 2 0 . . .  1 Curative f 

24 40 0 0 6.8 
160 0 0 7.2 
320 0 0 12.4 
640 2 0 . . .  Curative 

a Numbers refer to the serial numbers in Table I. D, dose in 
milligrams per kilogram; C, cures; TD, toxic deaths when the 
mice die within 5 days postinfection which is attributed to the 
drug toxicity; MST, mean survival time of the treated mice; 
mean survival time of the control mice varies from 6.0-6.3 days. 
A compound is active if the mean survival time of the treated 
mice exceeds two times the mean survival time of the control 
mice ( i e . ,  6.3 days). A compound is curative if one or more of 
the animals live for 60 or more days postinfection. 
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The phenolic Mannich bases (e .g . ,  1) were one of the 
most’ intensively studied groups of antimalarial com- 
pounds during the World War I1 program. Burckhalter, 
et a1.,2~8 Coatney, et u Z . , ~  and Wiselogle5 reported ex- 
tensive animal testing data for compounds of this class, 
and several were evaluated in preliminary clinical 
studies.6 Compound 1, for example, showed a low 
order of therapeutic activity in man (ea. one-fifth the 
potency of quinine) but also elicited several undesirable 
side eff e c h 6  

Because of the structural novelt’y of this class of 
compounds, we are reexamining it with regard to 
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parameters not previously investigated. Thus, this 
paper reports the synthesis and biological evaluation of 
analogs of 1 and 2 having basic side chains longer than 
one carbon atom (ie., 3-5). These compounds are 
no longer Alannich bases, of course, and more circuitous 
synthetic routes than the Mannich reaction had to  be 
devised. The Experimental Section provides prepara- 
tive details, and only a few salient features of the syn- 
theses need be mentioned. 

A Claisen rearrangement was the key step, and o-allyl- 
phenol derivative 7 was ultimately converted to all of 
the final products. The phenolic OH was protected 
by a benzyl group during most of the side-chain manipu- 
lations. Thus hydroboration followed by oxidation 
gave alcohol 8, which provided 4 in several additional 
routine steps. Alcohol 8 similarly gave 5 through 
application of a standard cyanide chain-extension 
sequence. Isomerization of 7 in the presence of NaH 
gave the propenyl isomer (9), which was ozonized to 
aldehyde 10. Reaction of 10 with nitromethane pro- 
vided a suitably functionalized intermediate (11) for 
conversion to the Mannich base analog bearing the 
two-carbon side chain (3). 

As can be seen in Table I, only the analog with the 

VR1 / 

t-BU 
Antimalarial 

act.a 
(toxicity 

No. R R’ deaths) 

1 H CHzNEttb 7 . 5  
2 H CHzNhlelb 9 . 4  (115) 
3 H ( CH2)2NXIe2 5 . 9  (315)  
4 H (CHz)sNEtz I . 6  
5 H (CHz)rNEtz 1 . 6  
6 H CHzCHzNHz 0.3 
7 CHzPh CHiCH=CHz 1 .3c 
8 CHzPh CHzCHzCHzOH 
9 CHzPh CHzCHCH3 

10 CHzPh CHO 0 . 5  
11 CHzPh CH=CHNOz 0 .7  
Quinine 6 . 5  
Results are expressed as increase in survival time (days) of 

treated mice (single subcutaneous dosages of 640 or 320 mg/kg) 
beyond that of treated controls. See F. S. Osdene, P. B. Russell, 
and L. Rane [ J .  Med. Chem., 10, 431 (1967)] for a complete de- 
scription of the test. b Reported in ref 2 as the HC1 salt. All 
compounds in this study were assayed as free bases. fi Dosages 
of 320 mg/kg. 

two-carbon side chain (3) possessed significant anti- 
malarial activity,’ and it was less potent and more 
toxic than the correspanding one-carbon Mannich 
base (2). Compound 6, a demethyl precursor to 3, 
was completely inactive, as were the three- and four- 
carbon side-chain members of the series (4 and 5 ) .  
The one-carbon basic side chain is clearly preferred in 
this class of antimalarial agents. For comparison 

(7) Bioassays were performed by Dr. Leo Rane of the University of Miami 
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