
from EtOH aiid dioxane to  give 1.8 g (64I:i) of 16 as reddkh gray 
needles, mp 210” de(-. 

The 3-1Ie :indog 17 and the 5-(S-i i i t ro-2-f~ir~l~~cryl idei ie-  
t hiazolideiie-2,4-diorie-: 21-25 were prepd ~iniilnrly . 

5-i2-Furylidenej-2-methylrhodanine (27~1.--:1 h ~ l i i  of :1.0 K 
(0.02 mole) of 3-niethylrhodaiiiiie, 2.0 g (0.02 niolei of furfiir:il> 
aiid 0.5 nil of piperidiiie was heated uiider reflris iii 30 rnl of 
$157; EtOH for 30 mill. T 1 which formed o i i  cwlirig 
were collected, dried, aiid re( on1 Et011 to give 4.25 
g ( $ 5 5 ;  ) (Jf 27 !IS loiig golden yellow needles, nip 142-143”. 

5-(2-F’iir~lide1ie)I.hodsliii,e (26 )  mid the thinzolidirie-”,l-di~)ii~, 
28 and 29 were prepd similarly. 

S-f2-Furglacrylidene)thiazolidene-2,4-dione (31). -1 m i i t  of 
1 ~ 2  g (0.01 mole) of thiazolidirie-2,4-tliolle, 1.2 g (0.01 inolej of 

2-fiir)-lacroleiii, a i d  0.5 nil of piperidine in 30 nil uf !)5(  EtOIT 
was reflused for 1 hr. The mixt ivac allowed t o  vool overnight 
carisiiig the pptii of 8 yellow solid which was collected, dried, nntl 
recrys1 d from EtOII arid dioxane to give t .5  g (71 1 20 :I. rdt l i ih  
Lirowii needles, rnp 217-218”. 

Acknowledgments.-The authori expresh their grat- 
itude to Professor A. H. Beckett for providing all facili- 
tie& for thi. research arid for many fruitful discuqsion.. 
The authors alio aclrno\vledge A h .  Tattersale of Sniitli 
and Sephe\\  Laboratories for performing the nntimicro- 
h i d  test-. 

Antimalarials. “Distal” Hydrazine Derivatives of 7-Chloroquinoline 

TARA SIKGH,* JOHS F. HOOPS, JOHN H. BIEL, WALLACE I<. Hok-a. 
ROBERI G. STEIN, AXD DEANNA R. CRUZ 

Rtscui ch 1,uboratoi i f  E, ditir  i t h  C‘hcnltcal C‘ompany, Inc., .117lirvuX~c~, Il’zbconszn c j l Z 5 j  

h‘ecezvotl Jnnirai y 14, i()ii 

Tweiily-xix derivai iveh of i-chlorucluiiioliiie have been prepared which iiicorporate a hydrazine feature in the 
The>- were tejted for their antimalarial activity against PIusritodirrm b o g h p r ’  4de chain attached at piisition 4. 

i n  mice. The>- ranged i i i  activity from extremely toxic to highly curative. 

111 :i previou- publicnt~oii~ c reported quinoline 
derivativez \\ ith :I “proxind” h j  drazitie feature ai 

ihovri in the generic htructure I. We are non report- 
ing -ome derivative, \\ i th  :i ‘ L d i i t J ”  h? drazirie feature 
:I\ reprevnted by the generic itructiire TI. Compound. 

CH 
I QNHCH(CH,),NN, I I /  

QNHN- 
I I1 

CH 
I 

CH i 

QNHCH(CHJ,Br 
I 

QNHCHCHZCH(OCH3 
111 IV 

21-26 (Table I) contain both the proximal and the distal 
hydrazine moietie-. Conipo~iidh 12-14 and 16 iricorpor- 
ate a h! drxziriium bromide feature. The-e compound<. 
although found active or curative. 11 ere alqo quite toxic. 

Chemistry.- Thix intermediate 111 \\ :I- prepared bj  
tlic rcaction of -l-,i-dichlorocliiirioliiie arid (3-amino- 
but! raldeh? (l(, tlirnc~thyl acctnl. It \I :i\ hydrqlyzed 
? t i  situ to the aldehyde arid reacted ~ i t h  the appropriate 
hydrnzirie for the prqimxtioii of 11) drnzones 1-4. 
Thehe hydrazones I\ e i e  intended for reduction to the 
corresponding hydrazine derivative&. But our eff ort- 
to reduce them cata1ytic:tlly or cheinically did not prove 
successful. Fragmenttit ioii of the tnolecule generall! 
took place :iccoinpanied. -omrtinies, bj- the reduction 
of the. quinoline ring or removnl of the  ring C1. The Br 
intermediate II-, / /  = 2.  ihe piepnr:ition of TI hich \I:\? 

( I J  ‘1 Singh, K G Stem and T I1  13:el I U r d  Chcm 12, 801 ilQ69) 

reported by UY betore,? proved to be very uieful aiid 
gave riie to 5. and 7-14. Similarly the Br iiitermedintc 
IV, ti = 1, \$a> made arid used for the prep:irntion of 
15 and 16. For 17-20 mid 21-26, piperazine :tiid 1,4- 
dinrniiiopiperazirie w r e  uced to react n i th .2,’7-dichloro- 
quinoline. The intermediate>, thus formed, led to firin1 
compounds through 1 or 2 -teps nithout much tl if i-  

Biological Tests.- -All compound> cxcept 20 11 w e  
t c-tctl for tlitxir niitimnlnrinl tictivitj againit Plasmo- 
t i i i c t n  brtqliei in micc by Dr. L. Rane accordiiig t o  t l i ~  

pi (lctdure :~lready publihhed. ? The result z arc> given 1 t i  
T,ibltb I1 

In gener:il, the hydrazonez 1-4 \T ere extremely toxic. 
Te-t results of h? dritzine derivatives n i th  :in unsub- 
i t i tutetl  end S H ?  \\ere mixed, shonirig activit? ~i- vel1 
:ih t osicity except for 15 \\ hich qhowed excellent curative 
actikit! uithout being toxic Toxicity ieenird to  clis- 
:ipp<>:ir n i th  substitution on tlw end SH2 .  C‘ompd 22 
appear- to be the be-t, in Ivhich the end S H 2  i i  >lib- 

st ituted b\- :i \ecoricl molecule of i-clilorocluitiolint. 
It -honed curative :ictivit\ n i th  a q  lo\\ A ( h e  A- 40 

, a r i d  110 toxicit1 e v m  up  to  the maximum (lo-r ot 
640 mg l,g 

culty. 

Experimental Section 
7-Chloro-4-(2-dimethylacetal-l-methylethylamino)quinoline 

(III).--A mixt of .l,7-dichlorociiiiiioliiie (50.0 g, 0.25 mole), 13- 
amiiiobutyraldehyde dimethyl acetal (67.0 g, 0.5 mole), IC1 (0.a g 1, 
and 200 ml of ethosgethanol was heated under reflus far 24 hr. 
Ethosyethanol was then removed under reduced pressure, the 
residue was basified with 30‘ TaOH and estd n i th  EtrO, :%lid 
the ext was dried (&Cod), fil d, and concd. The 
distd at, 123-135’ (5 >< lo-‘ in) ti, give 34.0 g (46 
product which wa. t d  twice f rom EtiO, nip 138-1 
(c,511:9clx?O?) c, 11, s .  
General Preparation of 1-4.--.1 s o h  of TI1 (0.02 mole) i n  100 

nil of EtOH \\-a” added t o  an ice-cold soln of the reqiiired hydraziiie 

(2 )  T. Singli, i t ,  G Stein, . I .  1‘. IIoops, J .  I T .  13iel, \V. l<. Hoya. and I ) .  R .  

( 3 )  1’. S. Osdene, P. 14. Riiwell. and  L. Kane, i b i d . ,  10, ,431 ( 1 U 6 i ) .  
C‘riiL, i b i d . ,  14,  283 (1971). 
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TABLE I 

Mp. OC, or 
Crystn solvent bp, OC (mm)“ Formulab 

91.2 Cyclohexane 120-122 CisHisClNa 
84.3 Cyclohexane 118-120 Ci7Hz3ClNa 

c1 & 
Yield, % 

83.0 EtsO 145-147 CisH&lNa 

NO. 

1 
2 

3 

4 

5 
6 
7 
8 
9 
10 
11 
12 

13 

14 

15 
16 

17 

18 

19 

20 

21 

22c 

23 

24 

25 

26 

R 

SHC(CH,)HCH,CH=NK (CH3)g 
NHC(CHa)HCHzCH=Pr” (C2Hs)2 

~ H C ( c H , ) H C H , C H = = = ~ N ~  

n 
NHC(CHJHCH,CH=NNyNCH, 

NHC(CH3)HCH&H2Y (CHI)”* 
NHC(CH~)HCH&HZ~S(CH,)NHCOCH~ 
NHC(CHa)HCH&HzN(CHa)Pr”CH3 
NHC(CH3)HCHzCHzN (CH(CH3)z)NHz 
NHC(CHa)HCH&HzN (CsK5CH2)NHz 
N H C ( C H ~ ) H C H & H ~ N ( O - C ~ C ~ H ~ C H ~ ) N H ~  
NHC(CH3)HCHzCHzN (CsHsCHzCH2)NHz 
NHC ( C H ~ ) H C H & H Z ( C H ~ ) S  (CH3)IiHz + * B r -  

NHC(CHJHCH2CH2-N-NHI 0 
+ .Br- 

NHC (CH3)HCHzN (CH3)NHz 
I~HC(CH~)HCH~(CH~)N(CHI)NH~ 

+ .Br- 

N C N N O  

Nuh”H2~WC1~2H,0 
n 

A 
NHNyNNHCHO 

N H N ~ N N = C H C , H ~  
LJ 

n 
NHN-NNHCH, 

n 
NHNUNNHCOG,H5 

9 . 5  

56.0 
66.7 
68.2 
29.8 
39 .6  
40.0 
50.8 
76.0 

Et20 

Et20 
Et20 
n-Hep t ane 
EtzO 
Et20 
EttO 
Et20 
EtOH-PhMe 

123-126 

98-100 
153-156 
119-121 
105-107 
112-114 
128-130 
125-128 
222-224 

53.9 MeOH-EtOAc 239-241 C18H~6BrC1N~ 

44.7 i-PrOH 222-223 C19H&rC1~:a 

47.0 C6Hs 198-200 CiaHi7ClNa 
52.0 EtOH 231-232 dec ClaH20BrC1N4 

89.5 Et20 122-124 Ci3Hi3ClNaO 

hIeOH 245-248 Ci3HziC13NaOz 

CsH6 165- 167 CzoHisClNa 

EtOH 208-211 CiaHisClNaO 

AcOH 336-338 dec CmH?oChNs 

EtOH 287-290 CidHisClSjO 82.0 

61.5 EtOAc 261-263 CzoH&lNS 

52.7 EtOH 300-305 CzoHzoClNsO 

a All melting points are uncorrected. * Compds l-l!, 13-17,19,21,23-26 were analyzed for C, HI N and 12, 18, 20, and 22 for S.  
c While this work was in progress, the prepn of this compd wai reported by E .  F. Elslager, All anal. were within izO.47, of calcd values. 

F. H. Tendick, L. 11. Werbel, and I>. F. Worth, J .  M e d .  Chem., 12,970 (1969). 

(0.2 mole) in 50 ml of concd HC1 and 100 ml of EtOH. The mixt 
was allowed to stand at  room temp for 48 hr. I t  was strongly 
basified with 407, NaOH with cooling, EtOH was evapd under 
reduced pressure, and the residue was extd with CHZC12. The 
ext, after usual work-up, gave the product. 
7-Chloro-4-(3-bromo-l-methylpropylamino)quinoline (IV, n 

= 2) was made according to the procedure previously* reported. 
General Preparation of 5, 7-11.--A mixt of IV (0.03 mole), 

the required hydrazine (0.3 mole), and 100 ml of EtOH was re- 

fluxed for 12 hr. EtOH was evapd iinder reduced pressure, and 
the residue was treated with K&03 s o h  and extd with EtnO. 
The ext, on usual work-up, gave the crude product. 

General Preparation of 12-14.-A mixt of IV (0.03 mole), 
the required hydrazine (0.15 mole), and 100 ml of EtOH was 
refluxed for 4 hr The vol of the mixt was reduced to half and 
the product was pptd by the addn of EtZO. If gummy, further 
trituration with Et20 gave a cryst solid which was further puri- 
fied by crystn. 
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N 0 . U  

1 

2 

a 

4 

6 

7 

h 

9 

10 

11 

12 

I :3 

Dh 

40 
160 
640 

40 
160 
640 

40 
160 
640 

40 
160 
640 

40 
80 

160 
320 
640 

40 
160 
640 

40 
80 

160 

10 
40 

160 

40 
160 
640 

40 
160 
640 

40 
160 
640 

40 
160 
640 

40 
160 
640 

-.htimalarial activity-- 
C T D  T - C  

0 5  
0 5 
0 5 

0 5  
0 ,j 

0 5  

0 5 
0 3 
0 5  

0 0  0 . 0  
0 0 0 . 0  
0 3  

0 0 8 . 6  
0 0  11 .8  
2 0  
2 3 
0 5  

0 0  0 . 2  
0 0  4 . 0  
0 0  6 . 6  

0 0  6 . 1  
0 0 6 . 9  
0 0 13 .1  

0 0 O.h 
0 0  4 . 0 
0 3 13.9 

0 0 0 . 6  
0 3  3 . 8  
0 3 

0 0  0 . 6  
0 0  ,j . 4 
0 3  S . 8  

0 0  0 . 7  
0 :3 3 . 4 
0 .i 

0 0  4 . 7  
1 0 
2 3 

0 0  1 . 3  
0 2 2 . 9  
0 .i 

Remarks' 

Toxic 
Toxic 
Toxic 

Toxic 
Toxic 
Toxic 

Toxic 
Toxic 
Toxic 

Toxic 

Active 
Active 
Curative 
Curative; toxic 
Toxic 

..ictive 

Active 
Active 
Active 

Active: toxic 

Toxic 
Toxic 

-4ctive; toxic 

Toxic 
Toxic 

Curative 
Curative; toxic 

Toxic 
Toxic 

TABLE I1 

X O . 0  

14 

1 5 

16 

17 

18 

19 

21 

22 

23 

24 

25 

26 

I 9  

40 
160 
640 

40 
160 
320 
640 

40 
160 
640 

40 
160 
320 

40 
160 
320 
640 

10 
160 
640 

40 
160 
640 

40 
160 
320 
640 

40 
160 
320 
640 

40 
160 
320 
640 

4 0 
160 
640 

4 0 
160 
640 

--Antimalarial activity--? 
L' T D  T - C  

0 0 1 3 
0 0 k . 1 
0 2 

0 0  4 . 2  
0 0  13.2 
3 0  
4 !) 

0 0 10.6 
0 0 l . i . 4  
2 2  

0 0  0 . 2 
0 0  0 . 6  
0 0  1 . 0  

0 0  0 . 5  
0 0  2 . 9  
0 0 3 . 9 
0 .i 

0 0 0 . 4  
0 0 1 , $7 
0 0 3 . 4 

1) 0 4 . 0  
0 0 1 .i . 0 
( J  .? 

1 0 
3 0 
.j 0 
*"I 0 

0 0 3 , s 
0 0 17.2 
3 0 
3 0 

0 0  2 . 8  
0 0  1 7 . 6  
1 0 
2 0  

0 1) 6 .9  
3 0 
5 0 

0 0 0 . 5  
I1 0 6 . 3  
2 0 

Remarks' 

.ictive 
Toxic 

Active 
Curative 
Curative 

Active 
Alctive 
Curative; toxic 

Toxic 

Active 
Toxic 

Curative 
Curative 
Curative 
Curative 

Active 
Curative 
Curative 

Active 
Curative 
Curative 

Active 
Curative 
Curative 

Active 
Curative 

' z  Nrinihers refer to those i l l  Table I. U ,  dose, mg,'kg; C, crires: TU, toxic> deaths when mice die 2-5 days postinfection, 
A compd i3 act- :ittrihiited t o  drug toxicity; 

ive if the '1' - (,' exceeds 6.1 days, and crirative if one or more mice live for 60 days or more postinfection. 
?' - C, increase in mean survival time of the treated mice over the control group. 

7-Chloro-4-( 1-methyl-2-bromoethylamino)quinoline (IV, n = 
l).---i niixt, of i-c:hloro-~-(2-hydroxy-l-methylethylamino)~~iiiii- 
oline* (9 .1  gl, 25 in1 of 485% HBr, and 5 ml of concd IIzSO4 was 
heated at 1ti0-170' for 3 hr. I t  was cooled to room temp when 
:I giimniy wlid sepd. The aq layer was decanted and the gummy 
qolid was triturated with 105;, KHAOH Heveral times. The 
reiidrie wa.G boiled with CsHs ( 3  X 150 ml), dried ihlgSOa), and 
c * c i i i c d  to give 2.9 g (2.i:<,) of the product. The anal. sample was 

td once, rnp 132-1:1:3°. And.  (ClzH12BrClX2) C, H, K. 
Hr iitterniediate was riaed to prepare the distal hydrazine 

1.5 arid the hj-drminiirm salt 16 according to the general proce- 
tfrireh de.rribcd for5, 7-11, arid 12-14, resp. 

7-Chloro-4-(4-nitroso-l-piperazinyl)quinoline (17).-A s o h  of 
7-chlaro-4-il-piperazi11yl)qiiirioline3 (24.8 g, 0.1 mole) in 200 ml 
( i f  1120 and 100 nil of coned HC1 was cooled to 0' and to this wa.3 

~ ~ ~~~ 

(4 )  Rlione-Purilenc 8. .L, Belgian Patent 612,207; Chem. Abstr . ,  68, 9099b 
The  prepn is given in the original, not in the  (196:3): U.  S .  Patent 3,196,155. 

. \ I ~ ~ t r a c t .  

added a cooled soln of S a N 0 2  (21.0 g, 0.3 mole) i n  7.5 ml of H,O 
with stirring. After stirring for 0.5 hr after the addn of N a N 0 2  
soln, the mixt was allowed to come to room temp when a white 
ppt formed. hfter 2-hr stirring, the mixt was basified (pH 8-9) 
with cold XaOH s o h  and continuously extd with EtlO. The ext 
was dried (K2CO3), filtered, and concd until crystn started; yield, 
24.8 g. 
7-Chloro-4-(4-amino-l-piperaziyl)quinoline (18) and Its 

Derivatives 19 and 20.-The nitroso derivative 17 (20.7 g, 0.075 
mole) was dissolved in 50 ml of 50y0 AcOH and treated with Zn  
dust, (14.7 g, 0.225 'g-atom) in small portioiis with stirring, 
keeping the temp between 20 and 30". ilfter addn (0.5 hr), the 
mixt was warmed to 50" for 1 hr. Excess Zn was filtered off, t'he 
filtrat,e \vas coned i n  vacuo (bath temp 50°) ,  arid the residue was 
basified with exce,ss of 50:; XaOH with cooling and extd x i t h  
CHZC12. The ext on work-up gave 18.3 g of crude product, which 
was distd at 136-140' (10-3 mm). I t  was not pure eiioiigh to 
give satisfactory aiialyses. A portion was converted into the 

An anal. sample was recrystd once more. 
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hydrochloride which analyzed satisfactorily. The benzaldehyde 
hydrazone 19 was made in 507, AcOH at  50-60" and the form- 
amido derivative 20 was prepd by refluxing the crude 18 with 
97% HCOaH for 0.5 hr. Excess HCOlH was removed in vacuo, 
the residue was basified with cold dil XaOH soln, and the product 
was removed by filtration and purified by recrystn. 
7-Chloro-4-(4-amino-l-piperazinylamino)quinoline (21) and 

1,4-Bis(7-chloro-4-quinolylamino)piperazine (22).-A mixt of 
4,7-dichloroquinoline (15.0 g, 0.078 mole), 1,4-diaminopiperazine 
dihydrate (30.4 g, 0.2 mole), 60 ml of ethoxyethanol, and a cryst 
of KI R as refluxed overnight. The solvent was removed under 
reduced pressure, the residue was basified with NaOH soln, 
and the solid was collected by filtration and washed with H2O. 
The solid was taken up in hot EtOH and filtered. The filtrate 
1% as evapd to dryness and the residue was recrystd. 

The solid insol in EtOH (22) wa3 crystd from AcOH, as i t  
happened to be practically insol in all other solvents. The 
crystd product retained some AcOH which was difficult to re- 
move. The anal. sample was dried a t  110" under high vacuum 
for 24 hr. 
7-Chloro-4-(4-formamido-l-piperazinylamino)quino~ine (23). 

-A mixt of 21 (5.56 g, 0.02 mole), 100 ml of HCO2Et, and 20 ml 
of 99% HCO2H was refluxed for 4 hr. Excess HCOZEt and 
HC02H were removed under reduced pressure (bath temp not 
exceeding 50°), the residue was treated with dil NaOH, and the 
white solid v a s  collected by filtration and purified by crystn. 
7-Chloro-4-(4-benzylideno-l-piperazinylamino)quinoline (24). 

-A mixt of 21 (5.56 g, 0.02 mole) and PhCHO (3.2 g, 0.03 mole) 
in 50 ml of 50% AcOH vias warmed on a steam bath for 0.5 hr. 

The solvent was removed under reduced pressure and the residue 
was treated with dil K2CO3 soln. The aq layer was decanted. 
The semisolid mass, when triturated with EtnO, gave a fine 
powder which was collected by filtration and crystd. 
7-Chloro-4-(4-methylamino-l-piperazinylamino)quinoline (25). 

-23 (1 g)  was reduced with 1.0 g of LAH in 300 ml of anhyd 
E t 2 0  over a period of 18 hr. The color of the mixt turned green- 
ish. The mixt was then refluxed for 5 hr more, decompd with 
satd Na2SOa soln, and filtered and the filtrate, on evapn, gave 
150 mg of cryst product which was purified by crystn. 
7-Chloro-4-(4-benzoylamino-l-piperizinylamino)quinoline (26) 

was prepd in 52.7% yield from the reaction of 23 with BzCl using 
the usual Schotten-Baumann reaction condns. 

AT-Acetyl-,Y'-methyI-N'- [ 3-methyl-3- (7-chloro-4-quinolyl- 
amino)propyl] hydrazine (6).-Compd 5 (3.0 g)  was dissolved 
in 30 ml of Ac20 a t  room temp and the soln was warmed a t  60" 
for 5 min. Excess Ac20 was removed under reduced pressure, 
keeping the bath temp below 60". On addn of H2O to the resi- 
due a clear soln was obtained. This was basified with cold 
KaOH soln and the product was extd with EtsO. The ext was 
dried (K~COS),  filtered, and concd until crystn started. 
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The antiviral activity toward influenza A S-14 (swine) of a number of compounds related to l-adamantan- 
Among these compounds are N- and C-alkylated 1-adamantanamines, l-ada- amines has been determined. 

mantanemethylamines, and homoadamantanamines. 

Extensive laboratory studies2b3 and clinical report's3s4 
have established the prophylactic effect of l-adamant- 
anamine. HC1 (amantadine HCl) (1) toward influenza 
A virus strains. More recently, clinical invest,igators 
have found a therapeutic effect' with amantadine. HCl5V6 

(1) Paper 1: J. G. Whitney, W. A. Gregory, J. C. Kauer, J. R .  Roland, 
J .  A .  Snyder, R.  E. Benson, and E. C.  Hermann, J .  M e d .  Chem.,  13, 254 
(1970). 

(2) (a) C.  E. Hoffmann, R .  F. Haff, and E. M. Neumayer, F e d .  Proc., 
F e d .  Amer. SOC. E x p .  Biol., 23, 387 (1964): (b) W. L. Davies, R. R. Grunert, 
R .  F. Haff ,  J. W. McGahen, E .  M. Keumayer, M. Paulshock, J. C.  Watts ,  
T. R .  Wood, E.  C.  Hermann, and C.  E. Hoffmann, Sczence, 144, 862 (1964); 
(c) W. L. Davies, R .  R. Grunert, and C.  E. Hoffmann, J .  Immunol., 96, 1090 
(1965); (d) E. M.  Neumayer, R .  F. Haff, and C.  E. Hoffmann, Proc. SOC.  
E Z P .  Bid. M e d . ,  119, 393 (1965); R .  R .  Grunert, J. W. McGahen, and W .  L. 
Davies, V z r o l o g y ,  26, 262 (1965). 

(3) For summaries of other reports see E. C. Herrman, J r . ,  Annu. R e p .  
M e d .  Chem., 1966, 122 (1967); C.  E.  Hoffmann, i b i d . ,  1967, 116 (1968); 
ibzd. ,  1968, 117 (1969). 

(4) (a) G.  G .  Jackson, R .  L. hluldoon. and L. W. dkers ,  Antimicrob. A g .  
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