
iblc activity in this tuiiior is a TjC 5 l5Oo/l :it the 
optimal dose.2e 

Conclusions 

l'ylocrebrine shows high activity against Lymphoid 
Leukemia 1,1210 in mice, and thebe tests indicate that 
hest results are likely to be obtaincd at a dose level of 
about 10 mg./kg. The activity ascertained in tlicsc 
tests is sufficient for scheduling this coinpouiid for pic- 
clinical pharmacology and, iii the ahseiice of prohibitivc 
toxicity, for large-scale clinical testiiip. 
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1,2-L)isubstituted Naphth [2,3-d]imidazole-4,9- 
diones and Corresponding Quaternary Salts' 

Hoover and Day? described t lie pi,epai,atioii aiid 
properties of a number of 2-alkyl-1H-iiaphth [2,:3-d]- 
iniidazole-4,9-dioiies. Some of these compounds were 
reported t o  have inhibitory activity agaiiist Escherichia 
coli 113-3 and B9G.2 The present wo1.k deals with thc 
preparat'ion of I-alkyl- aiid 1-aryl-2-methyliiaphth- 
[2,:3-tH]imidazole-l,'i)-dioiies ( I ) .  quaternary salts of  
these compounds, and a st,udy of various properties 
of these subst'ances. 

2-ilcetamido-3-alky1- or - ;hryl- l  ,I-naplitlioyuiiioncu 
wci.e prepared according to  the directions of Truit t ,  
d These compounds w r o  converted to tlie imid- 
azoles (I) by t'he actioii of 2 S sodium hydroxide as 
directed hy I'ries aiid Rillig4 and utilized by Hoovcr 
aiid Ilay.? I t  is iiit~ei&iiig t>o iiotc i i i  our \voi.k that t,lic 
cxpectctl 2-acetaniido-:3-aiiiliiio-l,l-iiap~it~io(~uiiioii(, 
\vas ohtairied if aii cthaiiol solutioii of ariiliiic and 2- 
act~tamido-K-cIiloro-l,4-iiaplithoc~uino1i~~ ( 2  : 1 molc 
ratio) was refluxed. H o \ v c \ ~ i . ,  if the reactants w r c ~  
iisctd i i i  a 1 : 1 inole ratio, 2-iiietliyl-l-phenyl~iaplitli- 
[ L',:~-d]imidazole-l,!)-dioiie \\-as produced iii good yield. 
p-Bromoanilinc and p-t,oluidiiie ga7.c siinilai~ result;. 
but, with lower yields. .Ilkyl ainiiies did not gi1-c: iniid- 
azoles uiider similar conditioii. 

Wheii the imidazoles (I) w r w  lieated with nietliyl 
iodide (or other reactive halidtts) tlie quateriiaiy salt:: 
(I I )  m r e  obtained. Thesr compounds melted nit ti 
vigorous evolution of a gas. The  pyrolysis of I1 (I3 

( I  I S i ~ i i ~ ~ o r t c v l  i n  part  111- n grant  (('\..j$lO8) froiii tlir Satioii:il ( 'niiver 111- 

mal Institiires of IIraitli, 1,elr:irtrrirnt of Ileait 
a r i i l  \Velfnre, lietliestla, >Id. ,  n P'ar,ult> Gr i t i i t  f rum ZJurtli Te 
x.?rsity, and a Pnrkr. Ila\-is ;anti ( ' ( 2 .  l ~ ' e l l < , i v \ l i i ~ ~ .  

and A .  11. I):ty, .I, . l m .  C I I I , ~ .  A o c 3  76, 4148 (l!l,ji!,  
AI. IVood, ,Jr., n n d  R. 1.. Ilall, . I .  01.". Chrni., 25,  1 I t i j l  

( l ! lUl ) .  
( 4 )  Ii. l'rit'a :ind li. Uilliu. B L ) . ,  68, 11% \1$)23j. 
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TABLE I 

0 
2-L4CYLAMIXO-3-SUBSTITUTED AMINO-1,4-NAE"THOQGlNONES 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

No. R 
1 H 
2 H 
3 H 
4 H 
5 H 
6 H 
7 H 
8 H 
9 H 

10 H 
11 C2H5 
12 CZH5 
13 CzHi 
14 H 
15 H 
16 H 
17 H 
18 H 
19 H 
20 C6H5 
21 C6H5 
22 CsH5 
23 CsHs 
24 CsHs 
25 Ce"  

Lit. m.p. 230-241°.4 

Rl,p. ,  "C. 

1%-181 
158-159 
149-1 5 1 
164-165 
177-178 

187-188 
194-195 
20G201 
174-176 
193-195 
150-1 5 1 
118-120 
172-175 
2 10-2 1 3 
173-175 
143-145 

189-191 

Yield, %, 
80 
83 
91 
81 
65 
78 
86 
94 
90 
62 
56 
78 
81 
70 
67 
47 
50 

TABLE I1 
2,Q-L)ISUBSTITUTED SAPHTH[2,3-d] IMIDBZOLE-4,9-DIONES 

N, 
R 

RI.p., oc. 
247-249 
168-170 
175-176 
115-1 17 
161-163 
288-290 

240-241a 
193-195 
189-1 9 1 
144-145 
129-130 
174-175 
72-73 

195-196 

26s263  
242-244 
145- 14 7 
128-129 
236-238 
185-186 
178-179 
164-166 
177-180 
224 226 
156 158 

Experimentali4 

2-Acetamido-3-(2-propylamino)-1,4-naphthoquinone.-A mix- 
ture of 100 g. (0.40 mole) of 2-acetamido-3-chloro-1,4-naphtho- 

(14) All melting point8 (corrected) mere taken on a Thomas-Hoover 
melting point apparatus. 

Yield, % 
60 
53 
86 
75 
62 
41 
85 

68 
40 
66 
74 
84 
72  
40 
82 
78 
38 
73 
90 
70 
65 
50 
85 
60 

I-. 

Calrd. 

10.36 
9.27 

10.29 
9 .78  
9.78 
8.74 
8.74 
8.74 
7.27 

10.21 
8 .33  
8.04 
i . 7 3  
7.07 
7.33 
6.80 
8.09 

Calcd. 

12.39 
11.66 
11.02 
10.44 
10.44 
10.20 
9.27 

8 80 
9 27 
9 45 
8 48 
8 85 
6.86 
9 27 
7 63 

11 02 
9 45 

68 
8 48 
8 13 
7 40 
7 69 
7 10 
s 53 

--R N---- 
round 

10.39 
9.45 

10.36 
9.77 
9.48 
8.84 
8.89 
9.11 
7.17 

10.39 
8.42 
8.00 
7.98 
7.20 
7.47 
6.76 
7.91 

% N--- 
Found 

12.57 
11.69 
10.97 
10.26 
10.50 
10.17 
9.06 

8.99 
9.41 
9.55 
8.51 
9.02 
6.70 
9.19 
7 47 

11 00 
8 99 
8 77 
8 30 
8 42 
i 28 
7 81 
7 04 
8 5h 

quinone, 1 1. of ethanol, and 8 g. (0.80 mole) or isopropylamine was 
heated with stirring for 30 min. The reaction mixture was treated 
with charcoal, filtered, and cooled. The red precipitate weighed 
71 g. (657,). The product was recrystallized from ethanol, m.p. 
149-151 '. This and other similar compounds are reported in Table 
I. They were readily recrystallized from ethanol or methanol. 
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2-Methyl-l-phenylnaphth~2,3-r/]imidazole-4,9-dione. A.- 
A iriixture o f  30.6 g (0.10 niole) ( i f  2-:iceta*rnid11-3-phetryl-l ,4- 
ri:rphtho(luirii)nel and 500 nil. of ethantrl \vas heated t i i  reflux 
:mil 30 nil. of 2 .\. SaOH w:is added. The mixture was Iieated 
30 n r i ~ r . ~  diluted with 500 nil. c i f  hot water, 50 nil. of 2 A\- HCY 
:ititfed, filtered, and c~ioled. T h e  yellow needles were recovered 
anti dried yielding 23 g. (KO(,;), m.p. 210-241 '. 

Other imidazoles were prepared in  the same tiiaiiner and \v-hrn 
necessary they were recrystallized from dioxane. The data for 
these c~iinip~iunds are recorded in Table 11. 

B.-- -A solution of 24.93 g. (0.10 mole) of 2-acetimido-3- 
i~lilciri~-~,1-rraphthocjuino1ie in 200 1111. of ethanol \viis heated tir 
rclfliix arid :L sirlutiort trf  !).3 g. (0.10 niole) of anilincs in 25 mi. (if 

t a t  l imo1 w:ts :idded. The niixturr \vas refluxed for 6 hr.> diluted 
iv i t l i  100 nil. i i f  \v:iter> a n d  ecicilecl. The yellow previpitate w:is 
i~~rllec*tc~tl anti dried, ni.1). 238-2440'. Ilecrystallization g a v ~  21 g. 
(73'  ( ) c i f  hright yeIlo\v needlt~s of ttit: iinid:m)le, 111.p. 2330--241". 

4,9-Dihydro-1,2-dimethyl-4,9-dioxo-3-( 2-propyl)naphth[2,3-d] 
imidazolium Iodide.--A Lzo l i i t i i rn  of 25.4 g. (0.10 i i i i i l ? )  i i f  2- 
I I I I : . ~  hyl-l-( 2-pri )~)yI)ii:ipli t 11 12.3-tlj i I 1i i t l ; ia ir l t : -4 .1~-c~i1~1i l :~ ,  200 111 I. 
01. l I ( , i  Iryl C ~ ~ i l i ~ ~ i l v r ~ ,  ~ i r i t l  19 g. of iriethyl iodide \\.:is refluseit 
fiir 4 hr . ,  c,irl:)led, :ind :L reddish poivder recovered. Recrystal- 
l i w t  ion frcrrii ~iirtlianiil g:rve 35 g .  (88.5/,':), in.11. 249-251' d r ~ ~ . .  
of the quat.ernary salt (see Table 111). 

The other qu:iterrr:try salts were prepured nntl purified in the 
v : u n t ~  r r tanncr  and :ill t hv dat:t firr t l i t w  cvimpounds :tre inc~litdcti 
i t i  Tiitile 111. 

4,9-Dihydro-4,9-dioxo-l-methyl-l-( 2-propy1)-2-( p-styryl j -  

naphth[2,3-tljimidazolium Iodide.-A mixture of 5 g .  (0.01263 
11101l:~) i i f  4,9-tlihytirci-l,2-di1n~~tlryl-1,I~-~~i1iso-3-(2-~~r1~~~y1)1i;ip1it~i- 

12.3-d] inii t iamilintn iiidide, :3 g. (0.02s iiicilel Of i~enzaldehytic~. 
ti0 1\11. of dioxanr, wid 1 iul. of piperidiue wits refluxed ftir 2 tir .  
' h e  iiiisture was c ~ ~ ~ l e d ,  filtered, and the orange prodiii.t (5.5 g., 
< K l l  ) 'iws recryst~tllized froni tiietIi:rnol, m.p. 2!1S-21!).3" tlw. 

() ther styryl derivatives were prepared in the siinie niimiier ; i n t i  
a r c  included in 'Table IV.  

2-ChIoro-3-(N-methylacetamido j-1,4-naphthoquinone.--- -1 
iiiistiire ( i f  S g. (0.0362 niole) ( i f  2-iiietlrylamiri~~-l,~-ri:iplittii1- 
cluiniine ( I I I . ~ .  117-1 19"), 5 nil. ( i f  :il: .ctii~ unhytiride, :ind 2 drops 
i i f  HLS( )J $vas stirred :ind ~v:irtnel:l o n  
thick paste \ w s  wvnslied with ether a 
I :illizctt froni ttirthancil. Sine grairis ( ! )4 .7'  of y~l I i r \v- i  
i~yst:iIs KLS oI)t:tined, 1i i .p .  123--l?.i". 

.1ntrl. Chlcti. forCl:,Hl,,CISO: : S,  5.;11. I'iiund: S ,  5.(j!).13 
2-(N-Methylacetamido)-3-( 2-propylamino)-1,4-naphtho- 

quinone. (VI).--.$ niixture ( i f  2.fi g. (0.01 niole) of 2-1:411i~r0-3- 
~,S-riic~thylaci~t:iirrido)-1,4-ri:tpl1th1~c~ii11i1~iit~, 2 g. i i f  isopriq)>-I- 
:iitlintJ, :inti 50 nil. of eth:~nol \V:IS iv:irnicd on :i ste:iiu ix i th  for 2 Iir .  

tllizatir~n of the irr:inge crystals froni  t i i i > t l i -  

j of protiiil:,t ~ n1.p  1U8-.199.5' tlel::. 
. 1~ t1L .  C;ilcd. for CIGHI8S2O3: S .  !).X Found: S ,  $).fix. 
Hydrolysis of 4,9-dihydro-1,2-dimethyl-4,9-dioxo-3-( 2-propyl ) -  

naphth[2,3-djimidazolium Iodide ( V ) . -  -.4 iriixtiirr ~ i f  I g. of V 
and 100 r i d .  ( i f  cthnnol w:is s t i r r d  l v i t h  10 nil. i i f  2 .V sodiiiiii 

hydrcixide for  10 min. Thc ~ir:rnge solid \vas removed :ind n>- 
l:aryst,allized fr i i t i i  i iiethmi~il, ni.1i. 195-199'. 'l'hcl irifrarcd S ~ C C -  

t run i  of this p r o d u d  \vas identiwl \\it11 2-( N-i~ict~hyl:ic~rtniiii;ltr)- 
3-(2-pri)pyI )-1,3-ii:iplithoi:~iiirroii~~ i I V 1 


