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TABLE I 
~ - ( 3 ' - ~ ~ , ~ - ~ I E ~ ~ H Y L . ~ ~ I N O P K O P T L A M I S O ) - ~ - A C I ~ O - ~ , ~ - ~ . ~ P H ~ H O Q ~ I ~ O S ~ S  (111) 

Molecular 
I11 R solvent lzlp oc yieldb formulaC 

Compounda Recrystn % 

a CH3 CH2ClrEtOAc 144-148 47 CisH,,N303.0.3H?O 
b CH3(CHz), CHnClZ-E t OA c 149-151 46 C23H33N303. 0.5H2O 
C CeHjCH2 d 
d 3,4,5-(CH30)3- d 

CeHzCH? 
e CeH;CH=CH CHIClrEt  0 .4~ 148-150 70 C?6H~9N303 0.25H2O 
f CIHI~(CHP)S C6H6 127- 128 40 C~iH39N303 '0.23H20 
g CsHii CHzCl2-Et OAC 136-1.58 59 C?&3NaOa 0.23H20 

a A typical procedure is given in the Experimental Section. 
These compounds were not obtained analytically pure. 

Based on pure compound isolated. Analyzed for C, H, S (see ref 
11). 
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A typical procedure is given in the Experimental Section. 
Analyzed for C, H ,  K 

(see ref 11 ). The intermediate 3-alkylamino-3-acylamino- 
1,2-naphthoquinone rt-as not isolated in these cases and the yield 
is based on startiiig :3-acylamino-l,2-naphthoquinone. 

Based 011 pure compound isolated. 
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c and IPa-f mere also evaluated for activity against 
chicks infected with Plasmodium gallinaceun~.~~~ ?\Tone 
of the structures prepared in this study were considered 
active in either the foremeritioned rodent or avian 
~ c r e e n . ~ ~ ' ~  

(9) Test results were supplied through the courtesy of Dr. B. T. Poon, 
Dr. T. R.  Sweeney, and Dr.  David P. Jacobus, Walter Reed h r m y  Insti tute 
of Research, Washington, D. C. 

(IO) I n  addition to  the compounds prepared in this report, several 3- 
acylamino-1,2-naphthoquinones, 4-alkylamino-3-acylamino-1,2-naplithoqui- 
nones. and 1,2-disubstituted naphth [1,2-d]imidaaole-4,5-diones described in 
a n  earlier publication (ref 6) mere also screened against P .  berghei and P. 
grillinaceum. These classes of compounds were uniformly inactive in these 
tests. 

Experimental Section" 

llelting point* were determined on a Kofler hot stage niicro- 
scope using a calibrated thermometer. 1-v and visible spectra 
were measured 011 a Cary _\[ode1 14 spectrophotometer. The 
visible spectra were obtained only in XeOH. S m r  spectra were 
recorded on a \'aria11 1Iodel A-60 (Me&). I r  spectra were mea- 
sured with a Peikiii-Elmer 221 spectrophotometer (KBr). 
Mass spectra were determined on an AEI AIS-902 .spectrometer. 
llicroanalyses were carried o u t  by Micro-Tech Laboratories, 
Skokie, Ill. All uv, ir, llnlrJ and mass spectra are in agreement 
with the assigned structiires. 
3-Amino-l,2-naphthohydroqiiiiione hydrochloride ( V )  was 

prepared according to the procedure of A 150-g 
sample of V as well as 3-diethylaminopropylamine was siipplied 
through the courtesy of Dr. B. T. Poon of the Walter Reed Army 
Iiistitute of Research. 3-Acetamino-, 3-(3,4,5-trimethoxyphenyl- 
acetamiiio)-, 3-ciniiamoylaniino-, and 3-(4-cyclohexylbutaiiunyl- 
amino)-132-naphthoquinoiie were prepared as repurted iu au  
earlier piiblicatioii.6 
3-Hexanoylamino-l,2-naphthoquinone.-To a suspeiisioii of 

4.24 g (20 mmol) of 3-amino-1,2-naphthaleiiediol~ HCl aiid 20 
mmol of the appropriate carboxylic acid in 80 ml of EtOAc wat: 
added 2.02 g (20 mmol) of Et3N followed by 4.14 g (20 mmol) of 
UCI. The mixture was stirred at 25' under S r  for 6 hr aiid filtered, 
and the filtrate concentrated oii a rotary evaporator. The residue 
was dissolved in 100 ml of EtOH, cooled in an ice bath, aiid treated 
with a cold solution of 12 g of FeC13.6H20 iii 100 ml of H& 
containing 1 ml of concentrated HC1. The mixture was es- 
tracted with CHC13. The CHC13 extracts were dried (Tc'asSOe) 
and concentrated to give the 3-acylamino-lJ2-naphthoquiiiones 
as dark solids. The products were purified by recrystallization 
(EtOH). The new 3-acylamino-l,2-naphthoq11io1ies prepared 
are listed in Table 111. 

T.11~~1; 111 
~ - ~ ~ c Y I , . ~ ~ . ~ I E ; o - ~ , ~ - ~ . \ P H T H o Q u I z I o R ' I : s  

pounda % Molecular 
V I  R 3Ip,  o c  yieldh formulaC 

Com- 

b CHa(CH,), 136-138 32 C16HL7NOd 
C C6&CHjd 174-176 dec 37 C I S H I ~ ~ \ T O ~  

h general procedure is given in the Experimental Section. 
* Analyzed for C, H, N 

d i l  solution of 6 g of Na2CrzOi in 140 ml of 2 12' 

g C6Hll 1.53-136 16 CiiHi7N03 

*Based on pure compound isolated. 
(see ref 11). 
HZS04 was used in place of FeCL as the oxidant. 

4 4  3-N,.\'-Diethylaminopropylamino)-3-hexanoy~amino-l,2- 
naphthoquinone (IIIb).-A solution of 4.58 g (16.9 mmol) of 3- 
hexanoylamino-1,2-naphthoquinone and 2.20 g ( 16.9 mmol) of 
Et2S(CH?)3NH2 in 200 ml of CHC18 was stirred for 7 hr at 23'. 
It was concentrated on a rotary evaporator and the remaining 
dark residue was dried under high vacuum. Recrystallization 
of this solid from a CHzClz and EtOAc mixture gave 3.01 g 
(46VC) of I I Ib ,  mp 149-131'. The analytical sample prepared 

(11) Where analyses are indicated only hy symbols of the elements, 
anrtlytical results obtained for those functions were xithin 10.4?'c of the 
theoretical values. 

(12) C. E. Groves J .  Chem. Sor. ,  291 (1884). 




