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TABLE I 

AMIDES OF O-ETHOXYBENZOIC ACID 

COR 

OC,H3 

Xo. 

1 
2 

•J 

4 
5 
6 
7 
8 

"A, 

R 

NH-3-C5H4N' 
NHCjH6 

N(C2H5)C6H5 

NH(CH2)2C8H3 

NHCH2C6H4-p-CH30 
N(C2H5)CH2C8H5 

N(C6H3)2 

N(C 6 H„V 
isooctane; B, ethanol-

Mp or bp 
(mm), °C 

66-68 
70-71 

112-114(0.2) 
56-58 
54-56 

133-135(0.1) 
97-99 

170-172(0.3) 

-water. * C6H4N 

Yield 
puri
fied, 

% 
33 
50 
49 
28 
50 
33 
78 
32 

represe 

Purifi
cation 

sol
vent" 

A 
A 

A 
B 

A 

Formula 

Ci4H14N202 

Ci5H15N02 

C17H,9N02 

Ci7H19N02 

C„H 1 9N0 3 

C18H2iN02 

C2iHi»N02 

C2iH3iN02 

. Carbon, % 
Calcd 

69.40 
74.66 
75.81 
75.81 
71.59 
76.29 
79.47 
76.55 

mts the pyridyl radical. " CeHu 

Found 

69.84 
74.58 
75.73 
76.09 
71.60 
76.33 
79.79 
76.46 
represent 

^-Hydrogen, %-^ 
Calcd 

5.82 
6.27 
7.11 
7.11 
7.07 
7.47 
6.03 
9.49 

s the c\ 

Found 

6.12 
6.29 
7.28 
7.25 
6.69 
7.48 
6.09 
9.54 

rclohexyl 

<—Nitrogen, %— 
Calcd 

11.57 
5.81 
5.20 
5.20 
4.92 
4.94 
4.42 
4.25 

radical. 

Found 

11.60 
5.46 
5.15 
5.09 
4.80 
4.91 
4.49 
4.17 

TABLE II 

AMIDES OF JO-ISOPROPYLBENZOIC ACID 

(CH:i),Ctt COR 

No. 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

E 

N(C2H6)2<> 
NH-3-C5H4N'' 
N(CH2)6 

NHC.H, 
N(CH3)(C6H„)» 
X(C2H5)(C,H6) 
NH(CH2)2C6H6 

NHCH2C6H4-p-MeO 
N(C2H5)CH2C6H.-) 

N(C6H„y 

Mp or bp 
(mm), °C 

97-100(0.4) 
100-101 
60-61 

129-131 
80-81 

124-127 (0.2) 
110-112 
119-121 
168-169 (0.4) 
170-172(0.1) 

'~c See corresponding footnotes, Table I. d 

Yield 
puri
fied, 

% 
25 
14 
37 
43 
38 
36 
19 
33 
12 
43 

W. F. 

Purifi
cation 

sol
vent0 

A 
A 
B 
A 

B 
B 

Barthel 

Formula 

C,4H2iNO 
C15H16N20 
Ci6H21NO 
C16H„NO 
Ci7H25NO 
C18H21NO 

C,8H21NO 
C18H21N02 

CmHsaNO 
C22H3iNO 

, J. Leon, an 

Carbor 
Calcd 

76.66 
74.97 
77.89 
80.30 
78.71 
80.86 
80.86 
76.29 
81.10 
81.18 

d S. A. Hall 

1, % • 

Found 

76.41 
75.12 
77.87 
80.04 
78.98 
80.64 
80.59 
76.08 
80.99 
80.19 

, J. Org. 

<—Hydrog 
Calcd 

9.65 
6.71 
9.15 
7.16 
9.72 
7.92 
7.92 
7.47 
8.24 
9.60 

Chem., 19 

:en, %—• .—-Nitrogen, %•— 
Found Calcd 

9.72 6.38 
6.77 11.66 
9.36 6.06 
7.19 5.85 
9.95 5.40 
7.87 5.24 
7.90 5.24 
7.43 4.94 
8.49 4.98 
9.68 4.30 

, 485 (1954). 

Found 

6.21 
11.47 
6.12 
5.96 
5.35 
5.17 
5.26 
4.82 
4.81 
4.19 

from the original filtrate was removed in vacuo and the residue was 
reorystallized or distilled. 

Acknowledgment.—The authors wish to thank Mr. Charles E. 
Childs and his staff for the microanalytical data reported herein. 

4 - ( l - M e t h y l - 4 - p y r r o l i d i n o b u t y l a m i n o ) - 7 -

ch loroquino l ine and 4 - ( l - M e t h y l - 4 - m o r p h o -

l i n o b u t y l a m i n o ) - 7 - c h l o r o q u i n o l i n e as 
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Increased interest in finding a prophylactic agent against drug-
resistant Plasmodium falciparum and Plasmodium vivax has led 
to the synthesis of two new substituted quinolines, 4-(l-methyl-4-
pyrrolidinobutylamino)-7-chloroquinoline (I) and 4-(l-methyl-
4-morpholinobutylamino)-7-chloroquinoline (II) (Table I). 4-(l-
Methyl-4-bromobiitylamino)-7-chloroquinoline (III),1 upon re
action with morpholine or pyrrolidine, gave I and II, respectively. 
Preliminary reports2 show these compounds to be active against 
Plasmodium berghei infected mice. 

(1) M. Carmack, H. Bullitt, Jr., G. Handrick, L. W. Kissinger, and I. 
Von, J . Am. Chem. Soc, 68, 1220 (1946). 

TABLE I 

ANTIMALARIAL T E S T DATA 

Mean 
survival 

Dose, time, 
mg/kg days6 

40 15.2 
80 13.8 

160 14.4 

" Mice infected with P. berghei. b Treatment is withheld for 3 
days after infection. Death occurs in untreated controls within 
6-8 days. 

Compd 

I 
I I 
I I 

No. of 
micen 

5 
5 
5 

Deaths 

5 
4 
4 

•Ns. CI 

NH 

CH3CH(CH,)!R 

I, R = pyrrolidino 
II, R = morpholino 

Experimental Section3 

4-( 1 -Methyl-4-pyrrolidinobutyIamino)-7-chloroquinoline (I).— 
4-(l-Methyl-4-bromobutylamino)-7-chloroquinoline ( I I I ) ' (13.2 

Fla., (2) We wish to thank Dr. Leo Rane, University of Miami, Miami, 
for the preliminary te3t data. 

(3) Melting points are uncorrected and were determined on a Fisher-
Johns melting point apparatus. The microanalyses were $>erformed by Mr. 
Joseph Alicino, Metuchen, N. J. 08840. 
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g, I).Do mole) and :>5.G g (0.5 mole I of freshly distilled pyrro l id ine , 
each previous ly cooled, were combined and the mix tu re was per
m i t t e d to warm to room t e m p e r a t u r e . After 4S hr the excess 
pyr ro l id ine was removed under reduced pressure . A solution 
of 17 g of K;('():i in •>")(• ml of wa te r wa- added and the free base 
was ex t rac ted with three l()i)-ml por t ion- ,,f chloroform. T h e 
extract ob ta ined on evapora t i on of the solvent was dissolved 
in et hanol -wa te r (1 :1 ) , and the [ill w:as ad jus ted to ,s, 1 with 
(i A' IICI. Some 4 - (2 -me lhy l - l -py r ro l idy l )-7-ehloroquinolin(v 
formed by r ing closure of t h e s t a r t i n g mater ia l , wa.- r emoved b \ 
a d d i n g wa te r and ex t r ac t i ng wi th three 50-mI por t ions of e ther . 
T h e aqueous layer was m a d e basic wi th 5 g of K O H in 10 ml of 
water , and the product was ex t r ac t ed with three 50-ml por t ion-
of chloroform. T h e c rude I, 10 g, was purified on a base-washed 
silicic ac id -cha rcoa l ( 4 : 1 ) c h r o m a t o g r a p h i c column, and wa-
e lu ted wi th benzene . Hecrys ta l l iza t ion from benzene gave 4.:! g 
(20.0<, tot I, n ip 107-10*° . ' 

A mil. Calcd for C s i r - C l N i , : C O N . 0 1 : II, 7. l i l ; N. i:!.22. 
F o u n d : C GS.41; II, N.14; X, 13.25. 

4-i l -MethyI-4-morpholinobutylamino)-7-chIoroquinoline t 'H). 
C o m p o u n d I I I ( i : ! .2 g, 0.05 mole) was t r ea ted by t h e a b o v e 

p rocedure wi th 4)5.(i g ill.5 mole) of morpho l ine to yield Hi g of 
I I . Recrys la l l iza t iou from ace tone g a v e 4.,") g ( 2 5 . 0 ' , ) of I I , 
in]) 15:) 154°. 

Anal. Calcd for C s I l n ( ' l X ; 1 ( ) : C 04.7.1; 11.7.2."); X, 12.50. 
Koiuid: C 04 .00: II, 7.54: X. bi .Ot. 

Substituted \-Aminomelhylisatins1 

I 'A . IENDRA S. V u t j n \ \ n \V. I .F.WIS X O B I . E S -

Drjiiulini'iil of I'lianiHirt'iillcal Chriitixlri/, 'I'ht I'niri'ruilji of 
M fsslvxlppl. I'nlvt'rxilU, ,U/.s',s-/.s'.s'//)/)/ 5,S7/,7 

1,'crcirnl Dcci'inhcr III. WISH 

In a recent report" from this l abora to ry , we descr ibed the syn
thesis of several isatiu X - M a t m i c h bases ( T a b l e T !. One com

pound of t his -cries, N-piper id i i ienie thyl isa l m i l ;, d e m o n s t r a t e d a 
high order of an t iv i ra l a c t i v i t y 1 against pol iomyeli t is T y p e II , 
herpes simplex, measles, and parainfluenza •'! ( I IA-1 viruses. 
Ini t ia l ly , it \ \ a - our plan to -yu thos ize i-a I i n -X-Ma una h b a - e -
atid then convert t hem to coiTO-ponding i hio-einicarbazi inc-. 
Hut because of the - t r ik ing ac t iv i ty of I on one hand and con
siderably less act ivity d e m o n s t r a t e d by X-p iper id iuomei hylisiitin-
li-\ hiosemiearl iazoiio1 i l l s on the o ther , we p repared addi t iona l 
isal in -X-Mannic l i bases for biological screening. 

^XNHCSXH 

X A) 

('H.N S 

.1 
X ~0 

(W0 

E x p e r i m e n t a l Section 

M e l t i n g po in t s were d e t e r m i n e d on a T h o m a s - I foover mel t ing 
point a p p a r a t u s and are unc i r recled. Infrared spec t r a were 
c h a r t e d in X'ujol mull on a P e r k i n d ' d m e r Model i:>7 lu f racord 
s p e c t r o p h o t o m e t e r . Analyses a re by Dr. Alfred B e r n h a r d t , 
M a x - P l a n c k I n s t i t u t , Mu lhe im i l iu l i r i , ( i e r m a n y : Mic ro -Ana l -
vsis. Inc . , Wi lming ton . Del . ; and ( l a l b r a i t h Labora to r i e s , Knox 
ville, T e n n . 

Isatin N-Mannich Bases . T o a m i x t u r e of the a p p r o p r i a t e 
s u b s t i t u t e d isatin (0.05 mole) , etha.no! (20 ml), and '•',!', uqiicoti-
forn ia ldebyde solution (7.5 ml) there was added the desired 
secondary amine (O.Oo mole) with - l i n i n g . Solid amines were 
dissolved in II) ml of e thano l prior to add i t ion . I ) imethylan i iue 
was used as the 2.V , aqueous ,-olut ion. After t he add i t ions were 
comple ted , the reaction mix tu re was w a r m e d on a s t eam b a t h 
for lO-l.'i mill. T h e product s epa ra t ed upon cooling or over
night refrigeration and wa- r emoved by fi l trat ion: it was re-
crystal l ized from e thanol or chloroform pe t ro leum e the r i lip 
G0-S0 01. T h e new M a n t i i d i base - t hus p repared are listed in 
T a b l e I. 

T Utl.K I 

I sVITN N - . \ I W X K ' I I Bvs l ' . s 

NKiR 

4 - M c t h y l -

p iper id ino 

IS-Methyl-

p ipe r idhm 

2,0-1 ) ime thy l -

morpho l ino 

4 - I ' h eny lp ro -

pylp iper id ino 

Pyrro l id ino 

A/CBX' 

AZBO 1 ' 
Morpho l ino 
I l e x a m e t h y l -

ene imino 

II 

II 

1 ) ime thv l amino Br 

Br 
Br 
Br 

Yield. 

M p , •'<• 

102-lt):; 47 

101 -4 0'! 

122 124 

S] N2 

54 

]• < > r m u l ; t 

C d b s X d b 

C , : ,Hl ,X ,0 , 

C.-.IIi-X.Oi 

('•all-.T.NnO, 

100-107 01 C d l n X j O , 

10)! -10.-) OS C H a N j O ; 

lM7--i:-3() SO C u I I i i B r X A I j 
ISO SO C d l n B r X A ) , -

14);-140 01 CuIf isBrXnOi 

-- - -Calcd, ' ; 
1 II 

00 74 7 02 

00 74 7 ,02 

Go OS 0,01 

70 .21 7 2:'. 

00 51 7 1)1 

0 0 . 5 : ; 0 9:! 

0.) 15 0 00 

70 i: 

07.71 0 

IS 

12 .0 0 7 . s i 0 , l : l 12.1 
71 SI 7 .00 9.No 7 2 . 4 5 7 4 3 0 ,01 
4 0 . 0 5 :! 01 9.SO 4 0 . 5 5 :! .70 9 . 4 4 
5 5 . 0 0 4 . 0 0 S .02 55 .01 4 . 9 7 7 .00 

4 S . 0 2 4.0:S S.C> 1 4 S . 0 4 TOO S 40 

i:!5-l:-!7 50 Ci;,II,;BrX2Cb 5:5.42 5.OS s. :! l 5:!.47 S 22 

" l iecrys ta l l ized from e thano l . '' l i ee rys ta l l ized from c h l o r o f o r m - p e t r o l e u m e t h e r (bp 0 0 - s o ° i 
'' . '!-Azabicyclo [o.2.1 [octane mo ie ty . 

SO 

5 , Nl i 

5 , S 1 

5.7S 

5 .70 

5.7:1 

.'•i-Azabicvclo [3.2.2] nomine m o i d v. 

i l j Th i s work was s u p p u r l e d in pan. by G r a n t No . AI 04701 from the ,:n Ii 
N a t i o n a l I n s t i t u t e of Allergy and Infect ious Diseases, Na t iona l t r i s o m i e s of iltltttV) 
l l e a i i h , Bethesda , Mrl. (4) R. S. Varma and \ \ , I., \ 

'a t \ m hot f o whom inan i t i e s should be addressed . are heinti' -ereened. 

Varum and \\ . (.('wis Noble- , ./. Iht.-ruriir!),- Cl„m.. 3. 402 

unpubl i shed work. ()l her com p o u n d -
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