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The in v e s t ig a t io n  o f  th e  a a t lm a la r i a l  proparti© ®  o f  8-am inoquino

l i n e  began w ith  th e  o b s e rv a tio n  o f  R oehl t h a t  t h i s  su b s ta n c e  had a d e f 

i n i t e  b u t s l i g h t  a n t im a la r i a l  e f f e c t*  t x p l f i i i a t i c n  o f  t h i s  d isc o v e ry  

in  th «  l a b o r a to r i e s  o f  X* 0* F arb en in d u »tr i®  r@ eu.lted in  th e  p r e p a ra t io n

o f  pamaquine * 8-i4-di@ tfeylam im © -l-«© ihylbutyXam ino)-6-a!«i]:,©xyqui& © li»e 

and mom® s im i la r  compound®* (feldman has rev iew ed th e  e a r ly  work done on 

the®# d rugs*^

S tu d ie s  in  t h i s  c o u n try  have shown t h a t  pamaquine e f f e c t s  a  r a d ic a l  

cur© o f  r e l a p s in g  v iv a x  m a la r ia  when i t  i s  a d m in is te re d  w ith  q u in in e  

They a l s o  have shown t h a t  combined pam aqu ine-qu in ine  th e ra p y  i s  to e  dan

g e ro u s  f o r  broad p r a c t i c a l  u s e .

I t  became d e s i r a b l e f th e re fo re *  to  i n v e s t ig a te  numerous d e r iv a t iv e s  

o f  th e  8 -am inoquinoline®  in  an a tte m p t to  d is c o v e r  a  drug which ha® th e  

d e s i r a b le  c u r a t iv e  a c t io n  b u t w hich has Its®  se v e re  to x ic  e f f e c ts *  Con

se q u en tly *  s e v e r a l  hundred o f  th e s e  compounds have bean p rep a red  and ex

am ined by th e  group® w orking on th e  c o o p e ra tiv e  w artim e m a la r ia  program . 

The r e s u l t s  o f  th e s e  in v e s t ig a t io n ®  a r e  ta b u la te d  and evaluated  in  th e  

com prehensive r e p o r t  o f  t h i s  w ork .*

sssragh-aawwaBMMg".wr• ■ w

G oldm an* T h esis*  U n iv e r s i ty  o f  M aryland, C o lleg e  fmrk* M aryland*
1943.

% urv#y  o f /m t lm a la r ia l  Ihrugs* 1941-1941, Frederick Y.  r iis c lo g le *  
S d ito r  id .  W. Idwarde, Ann Arbor* Michigan* 1944)* V o l. I ,  p . 106 f f •
The d a ta  on th e  in d iv id u a l  compound© a re  reco rd ed  in  V ol. 3.1.
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Tli# u su a l m ethods o f  s c re e n in g  p o te n t i a l  a n t ln a la r la l  drugs con

s i s t  o f p h arm aco lo g ica l t e s t s  a g a in s t  variou s form s o f a v ia n  .m alaria  

i n  ch ic k s  and d u ck s . These t e s t s  a r e  a l l  e i t h e r  f o r  su p p re s s iv e  ©r p ro 

p h y la c t ic  a c t i v i t y .  S ine#  th e  p r in c ip le  a c t io n  ©f th e  q u in o lin e s

I s  c u r a t iv e ,  i t  i s  n o t su r p r is in g  t h a t  th e s e  t e s t s  f a i l  to  g iv e  r e l i a b l e  

in f o m a t io n  mm to  th e  a c t i v i t y  of th e  drug®. B e e e n tly , a  t e s t  f o r  th e

c u r a t iv e  a c t io n  o f  th e  8-am ino q u in o lin e s  a g a in s t  plssnodiujH synon olg i in

3th e  rh e su s  monkey has been d ev ised*  The r e s u l t s  ©f t h i s  t e s t  c lo s e ly  

p a r a l l e l  th o se  o b ta in e d  from c l i n i c a l  t r i a l .  P r io r  to  th e  developm ent 

o f  t h i s  t e s t ,  t o x i c i t y  d a ta  o b ta in e d  from s e v e ra l  e x p e r im e n ta l an im als  

were used to  d e te rm in e  w hether o r n o t th e  drug would be in v e s t ! g a te d  

c l i n i c a l l y .

T o x ic i ty  t e s t s  have been c a r r i e d  o u t in  th e  mouse, dog , r a t ,  and 

rh e su s  monkey, bu t o n ly  th e  l a t t e r  show any d i f f e r e n t i a t i o n  betw een th o se  

d ru g s  which e x e r t  a p rim ary  e f f e c t  on th e  b lood and b lo o d -fo rm in g  o rg an s 

and th o se  which a f f e c t  th e  c e n t r a l  nervous sy stem . F u rth e rm o re , th e  mon

key react®  i n  much the same manner a s  doe® emn in  t h i s  r e a p s o t .  The to x 

i c i t y  d a ta  o b ta in e d  from th e  rh e su s  monkey was th e re fo r®  used to  d e te rm in e  

w hether o r  n o t the drug would be examined c l i n i c a l l y .  I  f u l l  d e s c r ip t io n  

©f t h i s  t e s t  i© g iven  in  th e  S u rv ey .*

% ehm idt, Fradkin, S q u ire s , and ( le a th e r ,  f e d e r a t io n  Proceeding® , ? ,
221 and 253 1 1 9 4 8 ).

*Survey of Antimalarial D rugs, Vol. I, p. 508.
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The in v e s t ig a t io n  o f  8 -am tnequino line®  has c o n s is te d  c h ie f ly  o f  

th e  v a r i a t io n  o f  th e  s id e  ch a in  in  q u in o lin e s  c o n ta in in g  a  6-methoxy 

s u b s t i tu e n t*  Many v a r i a t io n s  o f  R in  th e  s t r u c tu r e

have been p re p a re d  and examined* A good many o f th e s e  a r e  re c o rd ed  in  

th e  Survey*^

When R i s  a s im p le  a lk y l  g ro u p , th e  r e s u l t i n g  compounds a r e  unprom

is in g *  T h e ir  t o n i c i t i e s  a re  n e a r ly  a s  g r e a t  a s  t h a t  o f  pam aquine and 

th e  s u p p re s s iv e  te s t©  in d ic a te  t h a t  th e s e  d ru g s  a re  o n ly  s l i g h t l y  a c t iv e *  

The a c t i v i t y  i s  a ls o  v e ry  sm a ll when R i s  a  3 -e h lo re p ro p y l group*®

The in t r o d u c t io n  o f  oxygen o r  s u l f u r  in to  th e  ©id® c h a in  a s  an a l 

c o h o l, p o ly a lc o h o l,  e t h e r ,  o r  t h io e th e r  g iv e s  r i s e  to  compounds which 

a r e ,  p e rh a p s , le e s  to x ic  th a n  pamaquine h u t which a re  on ly  v e ry  s l i g h t l y  

a c t i v e  when assay ed  a g a in s t  a v ia n  m a la r ia *

Snyder and F r e ie r  have p rep a red  some compounds where R i s  some v a r i 

a t i o n  o f  an  R - s u b s t i tu te d  am inoprop lony l group*® These compounds a r e  a ls o  

r e p o r te d  to  fee in a c t iv e  in  a v ia n  m ala ria*

5I b i d . t V o l. I I .  9h  SH 5237, 8* 1 1 ,1 6 2 , 3N 1 2 ,1 7 3 , SK 7672, and
o th e r  s im i la r  compounds*

% n y d er and F r e i e r ,  J* Am* Chem* Soe*9 68* -2485 (194$) •
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Soa© cJ-{ 6 ~ m eth o x y -8 -q u in o ly lam in o )a lk y lg u * in id in es  have been pre

pared*^ These eonpound© a re  f a r  l e e s  to x ic  th e n  pamaquine* I t  i s  un

d e rs to o d  t h a t  th ey  a re  i e  be s u b je c te d  to  c l i n i c a l  t r i a l  in  th e  n ea r 

f u tu re *

Funks and co -w orkera  c la im  t h a t  an a c t iv e  and r e l a t i v e l y  n o n - to x ic  

compound i e  o b ta in e d  when & i s  a  d leth y laad iiob easy l group*® th e y  assay ed  

th e  compound a g a in s t  plasfsodiusi praeeox  in  c a n a r ie s*

G erkevnikov and eo-workere have p re p a re d  mme compounds o f  th e  ty p e

in  which R i s  2 -q u in u c lid y lm e th y la rrd n o , 1 -p ip e rld y X , heram etkyleseim ino, 

4-morphoXyl , 4 - th io m o rp h o ly l , 4 -am in o -1 -p i  p e r  i d y l ,  4-d im ethyleuaino-l-

a& eo lo g iea l d a ta  i s  p u b lish e d  on t h e s e  compounds*

A g r e a t  many compounds c o n ta in in g  s id e  c h a in s  o f  th e  ty p es  

HHCfilCHa KCWg)a ^ * «»* KH(CHg)BiBK* have been prepared in  which th e  

te rm in a l  n i t ro g e n  i s  t h a t  o f  a p rim a ry , s e c o n d a ry , or t e r t i a r y  amine*

These a r e  th e  on ly  ty p es  o f  s id e  c h a in s  which have been shown to  be e f f e c 

tiv e *

%&rman, T h e s is ,  U n iv e r s i ty  o f  M aryland, C o lleg e  Park, M aryland, 1948*

% uuk#, B o v st, and M o n tesla , Ann* In s t*  P a s te u r , 72 , 264 11946}* 
c « f • Chemical A b s t r a c ts ,  41 , §88© (1 9 4 7 ) .

® Cerkovnikov, P ro lo g , and S te rn ,  Helv* Chlm* A c ta , 26 , 1180-5 (1943}• 
!a ji*© r, C erkovn ikov , S te rn ,  Arch* Fharn* 281, 78-83 (1943)* c * f • Chemical 
A b s tr a c ts ,  39, 523 (194S)*

pip er id y l ,  and 4 -1 3~ d leth y la j» in o-l-p rop y i)& m ln o« l-p ip erld y l



The compounds r e s u l t i n g  when A and V  a r e  bo th  hydro £t?n a r a  u s u a l ly  

l e s s  t o x ic  th a n  pamaquine* C l i n i c a l  t e s t a  on 8 -1 3 - itn lnoprcpy lam ino) -$ -  

rae thoxyquino llne  s»d th e  c o r re sp o n d in g  hexyl d e r i v a t iv e  lo v e  eh own t how

e v e r ,  t h a t  the©# d rugs  a r e  probably not s u f f i c i e n t l y  a c t i v e  to  be o f  g©»~
Vrt

a r a l u s e .  I t  i s  u n d ers to o d  t h a t  c l i n i c a l  t r i a l s  a r e  underway on 8M 3051, 

8 -  { 5-aminoamylamino )-6 -® # ih o x y q u in o lin e  • T h is  aonpoufid i s  l e s s  th a n  o n e- 

t e n th  a® to x ic  a s  pam aquine in  th e  rh e su s  monkey*

th en  th e  te rm in a l  n i tro g e n  on th e  s id e  c h a in  i s  t h a t  ©f a t e r t i a r y  

am inet th e  r e s u l t i n g  d ru g s  a r e  p ro b ab ly  to o  to x ic  to  be o f  g e n e ra l  use* 

Many v a r i a t io n s  o f  R and E* w ith  v a ry in g  numbers o f  earboa atom s betw een 

th e  n i t ro g e n s  have been examined* E a rn er and co -w orkers  have examined 

some compounds o f  t h i s  ty p e  f o r  p ro p h y la c t ic  a c t i o s * ^  They r e p o r t  th a t  

v e ry  l i t t l e  p r o te c t io n  i s  a f fo rd e d  when th e  s id e  c h a in  i® a  2«*piperidiao- 

b u ty la e ltto » 8 -p ip er id ia ep r o p y la » in ev o r  a  8-d iethylem iaebutylem itte group* 

£ ld e r f ie ld  ha® r e p o r te d  t h a t  § -^5 -d i« th y ia ii|jt© -l-m # tk y X p en ty la® in © /- 

b -m e ih o x y q u in o lin e  has a  s u p p re s s iv e  a c t io n  eq u a l to  t h a t  o f  pamaquine 

i n  ducks*^  Mo t o x i c i t y  d a ta  i s  a v a i la b le *

C l in i c a l  t e s t e  f o r  c u r a t iv e  a c t io n  on th r e e  compounds, in c lu d in g  

pam aquine, in  which th e  te rm in a l  n i t ro g e n  o f  thv  s id e  c h a in  i s  t h a t  o f  a

^ S u rv e y  o f  A ntim al& ri& l D rugs, 1941-1945, fo l*  I ,  p* 414 and p* 430*

^ R e j a e r ,  C erkovnikov, and S t a r s ,  Arch* I h a m * ,  281, 78-S3 (1 9 4 3 ) ,
C * f. Chem ical A b s t r a c ts ,  39 , 523 iX945)*

l g £ ld » r f ie ld ,  Krestov, Kupeham, B ir s te in ,  and C ories* J* Am, Chest*
So© ., £ 9 , 1258 { 1947)•
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t e r t i a r y  amine have been c a r r ie d  o u t .  A ll o f  th e se  d rugs have shown 

q u i te  se v e re  t c x ic  reac tio n ®  when th e  dosage approaches t h a t  r e q u ire d  

f o r  e f f e c t i v e  c u ra t iv e  a c t io n .* ^

In  g e n e r a l ,  th e  drug© showing the -most prom ise a® a n tim & la r ia ls  

a re  th o se  in  which th e  te rm in a l n i t ro g e n  i e  t h a t  o f  a secondary  am ine. 

Some o f  th e s e  compounds ©how & t o x ic i t y  o f  l e s s  th an  o n e -h a lf  th a t  

shown by pamaquine* The m a jo r i ty  o f  them have been  re p o r te d  p r e v io u s ly ,^  

and  t h e i r  in c lu s io n  h e re  would be- needles®  r e p e t i t i o n .  g ld e r f le ld  and 

co -w o rk ers  have p re p a re d  S -( S-isaprapylam ino-l-m ethylpentyl& m ine ) -6 -  

m e th o x y q u in o lin e  and th e  c o rre sp o n d in g  n -p ro p y l d e r iv a t iv e .* ^  He r e 

port®  t h a t  the a c t i v i t y  o f  th e s e  drug® i s  tw ic e  th a t o f  pamaquine in  

su p p ressiv e  t e s t e .  Ko t o x i c i t y  d a ta  a r e  a v a i l a b l e .

R obinson and co-workers have p rep ared  a la rg e  s e r i e s  o f  6-methoxy* 

8 -(3 -a lk y la m in o p rc p y la m in c ) q u i n o l i n e s •** The a lk y l  group in  t h i s  s e r i e s  

i s  m e th y l, b u ty l ,  te r t - fe u ty l,  h e p ty l,  b en sy l, p feenylisopropyl, p h en y l, 

fu r fu r y l ,  S -om inoethyl, 3-am inopropyl, 4 -a m in o b u ty l, 10-am inodeeyl, and

2 -h y d ro x y e th y l. They have a ls o  p re p a re d  8 -(1 0 -g u an y ld ecy lam in o } -6 - 

m e th o x y q u in o lln e  and S - j l 0 - ( 10-am inodeeylam ino)deeylattino]-6-m etbexy- 

q u in o lln e . io n s  o f  th e s e  has been shewn t© be a p ro m is in g  a n t im a la r ia l .

*% urvey o f  A n tis ia la r ia l D rugs, V o l. I ,  p . 40? f f .  See SB 971,
m  1 1 ,1 9 1 , and m  1 2 ,3 2 5 .

*^Quin and R ob inson , J« Chem. See* 555-6 11943). 01en and R obinson ,
i b i d . ,  557-61 { 1943)• Crum and R obinson , i b i d . ,  561-5 (1 9 4 3 ).
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S e v e ra l o f  th e  compounds in  which th e  te rm in a l n i t ro g e n  i s  t h a t

1 C
o f  & secondary  am ine have been examined c l in i c a l l y *  Two o f  th e s e ,  

pen t& quine, 8 -( 5-isQ propylam inoam ylaB !lno)-6-»ethoxy q u in o l in e ,  and i s o -  

pentaquine, 8 - ( 4 - iso p ro p y la m in o -l-» e th y lb u ty lam in o ) -6-m ethoxyq u in o l in e , 

have been shown to  he s u p e r io r  a n tim a la ria l© *  Both show a h ig h  p e rc e n t

age o f  c u re s  w ith o u t to o  s e r io u s  accom panying to x ic  r e a c t io n s ,

A r e l a t i v e ly  sm a ll amount o f  work h as  been don© to  d a te  on th e  

e f f e c t  o f  n u c le a r  s u b s t i t u e n t s  on th© a n tim & la r ia l  a c t io n  and t o x i c i t y  

o f  th e  8-am ino q u in o lin e s*  The 6-met; oxy d e r iv a t iv e s  a re  th e  on ly  ones 

t h a t  have been shown to  b® e f f e c t iv e  and a l l  o f  th© s a t i s f a c t o r y  d rugs 

a r e  in  t h i s  s e r ie s *  These were used a s  a b a s is  f o r  th e  d is c u s s io n  o f  

th e  e f f e c t  o f  v a r i a t io n s  in  th e  s id e  c h a in  and a re  n o t d isc u s s e d  in  

t h i s  s e c t io n *

The 5 ,6 -d iase thoxy-8 -am inoqu ino lineB  have been s tu d ie d  q u i te  ex te n 

s iv e ly  s in c e  i t  was a t  f i r s t  th o u g h t t h a t  th e s e  d e r iv a t iv e s  p o ssessed  

c e r t a i n  ad v an tag es  over th e  6-methoxy compounds* Many o f  th e s e  a re  r e 

p o r te d  i n  th e  Survey*^ S ld e r f i e ld  and co -w o rk ers  have p re p a re d  5 ,6 - d i -  

me thoxy-® -( 5 - i s  op ropy lam ino-1-m ethy l pen ty lam in o ) q u in o lin e  and th© co r

re sp o n d in g  n -p ro p y l com pound*^ They r e p o r t  t h a t  th e s e  d ru g s  have an 

a c t i v i t y  equal to  and tw ic e  t h a t  o f  pam aquine, r e s p e c t iv e ly ,  in  su p p re s

s iv e  t e s t s *  Mo t o x i c i t y  d a ta  a re  a v a i la b le *  In  g e n e ra l ,  th e  a c t i v i t y  o f  

th© compound i s  r e ta in e d  o r  perhaps s l i g h t l y  In c re a se d  when th© q u in o lin e

^ S u rv e y  o f  A n tim a la r ia l  D rugs, V o l. 1, p* 407 f f • See SN 1 2 ,4 5 1 , 
m  1 3 ,2 3 2 , m  1 3 ,2 3 3 , SK 1 3 ,2 7 4 , m  1 3 ,2 7 6 , m  1 3 ,3 8 0 , and SK 1 3 ,4 2 4 .



a
h as n e th c x y l g roups i n  th e  f iv e  and s ix  p o s i t io n s *  However, the- to x 

i c i t y  i s  p ro b ab ly  g r e a t e r  f a r  th e se  d rugs th an  i t  i s  f o r  pamaquine.*®

Some o f  them have been s u b je c te d  to  c l i n i c a l  t r i a l  and have been shown 

to  be u n s a t  i s  fa c to ry * * ?  5 f 6 -4 tm©th oxy-8-1 5 - i  so pro py lam ino«ut<y lam ino 5 -  

q u in o lin e  has a ls o  been exam ined c l i n i c a l l y *  T h is  compound was p rep ared  

by Drake and co-w orkers**®

S ehenhofer c la im s  t h a t  th e  in t ro d u c t io n  o f  a  m ethoxyl group in  the  

sev en  p o s i t io n  i s  d e f i n i t e l y  diatherapeutie*^®  To su p p o rt t h i s  c la im  

he re p o r te d  t h a t  5 ,6 ,7 - trim eth o x y -2 -a ie  tfe y l-8 - (4 -d  i e  thy l& m ino-l-m ethy1- 

buty lazaino) q u in o l in e ,  5 , 7-d in* t hoxy-8 -1 4 -d ie tfc y la G iin o -l-m e th y lb u ty l-  

a m in o )q u in o lin e , and 7-m e th o x y -8 -(3 -d in e  t-hylamln o -1 , 1 -d im e th y ln ro p y l-  

a m in o )q u in o lin e  a r e  in a c t iv e *  He assay ed  h ie  compounds a g a in s t  c a n a r ie s*  

F r is c h  and Boga r t  su p p o rt t h i s  view in  t h e i r  r e p o r t  on th e  a c t i v i t i e s  o f  

s e v e ra I  5 -a m in o -6 ,7 -d imsth o x y -8 -( d ie th y l& m inoalkylaisino) q u in o l in e s *

Th© 2-methoxy and th® 4-m cthoxy d e r iv a t iv e s  show very  l i t t l e  a c t i v i t y  

in  s u p p re s s iv e  t e a t s  a g a in s t  p .  lo p h u ra e  in  th© duck*2* Only two c f  th e s e  

compounds have been made, and an e v a lu a t io n  o f t h e i r  a c t io n  i s  im p o ssib le*

16I b i d . ,  V o l. I ,  p .  130.

*7 XbidU, V o l. I ,  p .  407 f f .  See $M B233, SK 9972, and SN 12 ,354 .

*®Drake, Van Hook, Oarman, H ayes, Johnson , K e lle y , Melamed, and P eck , 
J • Am* Chem. h o c . ,  6^ , 1531 (1946}*

^ S e h o n h b fe r ,  g m P h y sio l*  Chem. 274* 1-8  i l9 4 2 )  •

^ F r i s c h  and B o g e r t, J .  C rg . Chem• , 373-9 { 1944}•

®*Survey of Antlnalarlal Drug®, Vol. I, p. 164.



9
The earn* s itu a t io n  e x is t s  w ith re g a rd  to  th e  5-raethoxy compounds* One 

o f  th e s e ,  S-( 6-d ieth ylasiiaoh exy lan in Q )-5 -ttsth oxy  q u in o lin e shows a r e a 

sonab le a c t i v i t y  a g a in s t  p* lo p h u ra e  In  ducks*2® No t o x i c i t y  d a ta  a r e  

a v a ila b le *

Several compounds In which the quinoline has 5 -chloro-6-m ethoxy  

su b stitu en ts  have been prepared* Most o f  these are recorded in  the

Survey* *:uin and Robinson have p rep ared  5 -ch lo rG -d -« e tfco x y -8 -( 11-

14d ls th y la a i^ h s n d s s y la a la o } q u in o lin e f and Drake and co-worker® have 

p re p a red  5 -ch lo r  o-6-m ethojcy-8-( isopropylam inoam ylam ino) q u in o lin e  

T o x ic ity  t e s t s  have shown th a t  th e  l a t t e r  i s  f a r  l e s s  to x ic  th an  pama

q u ine  • These drug® appeared  to  be q u i te  p ro m isin g  and some o f the® 

have been s u b je c te d  i c  c l i n i c a l  t r i a l *  They were found to  be in a c t iv e *  

The replacem ent ©f th© a eth o x y l group in  th e  s ix  p o s it io n  by a 

h y d ro x y l group h as  been c a r r ie d  o u t in  s e v e ra l  in s ta n c e s*  S chonhofer

p re p a re d  8 - i 2 -d im e th y la ad n o -i-ff ie th y lp ro p y la m in o )-6 -q u ir© lin G l and r e -

19p o r te d  t h a t  t h i s  compound i s  l e s s  a c t iv e  th a n  pamaquine in  c a n a r ie s*

drake and co-w erkers have prepared S*H 5-isepr© pylaaiisea«ylam in© )-d-
18 2 q u in o lin o l*  O th er compounds o f  t h i s  type  a re  reco rd ed  in  th e  Survey*

The low t o x i c i t y  o f  th e  o - q u ln o l ia o is  ha® prom pted c l i n i c a l  t r i a l s  in

se v e r a l in s ta n c e s *  These d ru g s  have been shown to  be in e f f e c t iv e  in

th e  tre a tm e n t  o f  r e la p s in g  v iv a x  m a la r ia * 22

22I b id . t V o l. I ,  p . 449*

M Ibid*, Vol. 1, p. 450*
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Seae compounds c o n ta in in g  acy lo x y  o r benzoyloxy s u b s t i tu e n ts  in

24th e  s ix  p o s i t io n  have been p re p a re d . These have n o t  shown any pair- 

t i c u l a r  promise in  th e  s u p p re s s iv e  t e s t s .  T o x ic i ty  d a ta  a r c  n o t  a v a i l 

a b l e .

Some im s u b s t i t t t ts d  8-am inoquinoline®  w ith  v a ry in g  s id e  c h a in s  have

been in v e s t ig a te d .  Robinson and co-w orkers have p rep ared  8 -1 IG -g u an y l-

d e cy la fu ln o )q u in o lin e  and th e  co rre sp o n d in g  p ro p y l com pound*^ Cerkovnikov

and Prolog have d e s c r ib e d  th e  p re p a ra t io n  o f  8 -14 -a m in o - 1 - p i r e r id y l ) q u in -

o l i n e 9 8 -1 1 - p ip e r a s y i ) q u in o l in e 9 8 -14 -jse th y l-l-p ir .< § ra* y l) q u in o lin e  9 and

258 -1 4 -m e th y la m in o - l-p ip e r id y l)q u in o lin e .  Mo p h arm aco lo g ica l d a ta  a r e  

a v a i la b le  on thee© compounds* Th# d a ta  on th® u n s u b s t i tu te d  8-am inoquin

o l in e s  which a r e  re p o r te d  In  th e  Survey in d ic a te  t h a t  t h e i r  t o x i c i t y  i s  

n o t much d i f f e r e n t  and th a t t h e i r  a c t i v i t y  i s  n o t so g re a t  ms th a t  shown 

by th e  co r re sp o n d in g  $-® eihoxyl compound©• ^

A few 8-am i no q u in o lin e s  w ith  a  m ethyl group in  th e  tw o, fo u r ,  f i v e ,

2s i x ,  o r  seven  p o s i t io n s  have been examined* These d rugs  show u n ifo rm ly  

low a c t i v i t y  in  th e  s u p p re s s iv e  t e s t s  and v a ry in g  t o x i c i t i e s .  On® o f

th e s e ,  2 -m e th y l-8 - l6 -d ie th y la m in o h e x y lsm ln o )q u in o lin e  has been t e s t e d

28c l i n i c a l l y  and shown to  be in a c t iv e *

^ % a l to n ,  T h e s is ,  U n iv e rs ity  of M aryland, C o lleg e  P a rk , M aryland,
1 9 4 8 .

^ 'C erkovn ikov  and P re lo g , Ber* 74 B* l i i l - 3  (1 9 4 1 ) .

^Survey of Antimalart&l Drugs, Vol. I, p. 447.
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Some ©f th© 5-ais in© -6-m ethoxy and th© 5-asdiio d e r iv a t iv e s  have to x 

i c !  t i e s  o f  the order o f  on e-fou rth  t© o n e -h a lf  th a t  o f pam&quin#* Sup

p r e ss iv e  t e s t s  have shown them to  he on ly  s l i g h t l y  a c tiv e *  Thee# com

pounds are re p o r te d  in  the Survey.*^

In  g o n e rs1 , th e r e  i«  in s u f f i c i e n t  d a ta  a v a i l a b l e  on most of th e  

d ru g s  c o n ta in in g  v a r io u s  n u elear su b s ti tu e n t®  to  p ro p e r ly  eva lu ate  t h e i r  

a c t io n  a s  a n t is s t la r la ls .  I t  i s  o n ly  In  th e  c a se s  o f  th o s e  d ru g s  which 

have been examined c l i n i c a l l y  t h a t  any p ro p e r  e v a lu a t io n  can be made* o f  

thee©  on ly  the 6-*ethoxy«dJ-«m in© quinolines have been shown to  be e f f e c t iv e *  

The $«6-disiet.hcxy d e r iv a t iv e s  a re  to o  to x ic ,  and th e  5 -ch lo ro -d -ro e th o x y , 

th e  6 -hydroxy , and the 2- m ethyl compound© have been shown to  be in a c t iv e  

o r  n e a r ly  so*

Much o f  th e  s c re e n in g  on th #  eth er  d e r iv a t iv e s  was based e x c lu s iv e ly  

on the r e s u l t s  o f  s u p p re s s iv e  t e s t s  which have s in c e  been shown to  be in 

a d e q u a te  fo r  th e  e v a lu a t io n  o f the 8-amino quin © lines • T’urtberm ere, many 

o f  th e  compounds were made w ith o u t re g a rd  to  th #  e f f e c t  o f th e  a id e  chain  

on t h e i r  to x ic i ty *  T h is  e f f e c t  h as  been sboan to  be v ery  d e f i n i t e ,  a t  

l e a s t  fro® a q u a lita t iv e  p o in t o f v iew , and i s  d isc u sse d  in  the fo llo w in g  

paragraphs*

The 8 -am 5 .noquinolines! ahow th ree type® of to x ic  r e a c t io n s  in  th e  rhesus  

monkey* One o f  th ese  i s  d is t in g u ish e d  by an i r r e v e r s i b l e  damage to  th e cen

t r a l  nervous system  which in c lu d e s  lo s s  o f v is io n  and s e v e ra l  oth er neuro

l o g i c a l  e f f e c ts *  This ty p e  o f  to x ic  r e a c t io n  i s  known as  th#  plasmocid.

I?Ibid., Vol. X, p. 169



i s

e f f e c t  s in c e  i t  was f i r s t  re co g n iz ed  in  an im a ls  r e c e iv in g  p laam oeid ,

8 - ( 3 -d ie th y lam in o p ro p y lam  in o )-S -m e th o x y q u in o lin e . Compounds p roducing  

th© p lasm ocid  a c t io n  a r e  o b v io u sly  c o n tra in d ic a te d #

The second  o f  th e s e  e f f e c t s  I s  c h a r a c te r iz e d  by a marked d e p re s 

s io n  o f a l l  p h y s ic a l  and m ental a c t i v i t i e s ,  c y a n o s is ,  and c ir c u la to r y  

and r e sp ir a to r y  impairment# T h is  i s  known a s  th e  pamaquine e f f e c t  s in c e  

i t  i s  a c h a r a c t e r i s t i c  r e a c t io n  o f monkeys r e c e iv in g  pamaquine# These 

symptoms d isa p p e a r  when th e ra p y  i s  d isc o n tin u ed #

The t h i r d  ty p e  o f  to x ic  r e a c t io n  i s  known as  th e  a ty p i c a l  e f f e c t  

and i s  c h a r a c te r iz e d  by c a rd ia c  f a i l u r e  and sudden d ea th  in  r e l a t i v e l y  

h e a l th y  monkeys# F o r tu n a te ly  t h i s  e f f e c t  o c c u rs  w ith  on ly  a few com

pounds#

N early  a l l  compounds which have s id e  c h a in s  w ith  on ly  two or th ree  

carbon  atom© sep a ra tin g  th© n it ro g e n s  show th e  plas& oeid e f f e c t#  & few 

o f  them show th e  a ty p ic a l  r e a c t io n  and on ly  one, & -(3-aiainopropylam ine}-

6-m ethoxyquinoline e x h ib i t s  th e  pamaquine e f fe c t#  I t  i s  co n c lu d ed , th ere

f o r e ,  t h a t  a l l  o f  th e se  compounds a re  u n s a t i s f a c to r y  a n tim a le r la le  becau se  

o f  t h e i r  to x ic i ty #

Most o f  th® compounds c o n ta in in g  s id e  chain©  w ith  fo u r  o r  more c a r 

bon atom® s e p a ra t in g  th#  n i t ro g e n s  show th e  pam aquine e f f e c t*  On© o f  

th e s e ,  8 - ( 4-iscpropylan8inobutyl& ffii»o>-6-aiethoxyquinoline, pro d u ces  an 

a ty p ic a l  r e a c t io n #  I t  i s  i s  t h i s  g roup  o f  compounds t h a t  th e  p ro sp e c t  

o f  o b ta in in g  s u p e r io r  a n t im a la r ia le  i s  g r e a te s t#  A d e ta i l e d  d is c u s s io n  

o f  th© e ffec t©  o f  th#  s id e  chain  on t o x i c i t y  i s  in c lu d e d  in  th e  s u rv e y #2®

w I b id . t V o l. I ,  p* 111 f f#



In  th e  I n v e s t ig a t io n  o f  th e  e f f e c t  o f  th© v a r i a t io n  ©f th® b a s ic  

s id e  ch a in  s t r u c tu r e  MH( a t t e n t i o n  has been d i r e c te d  p r in c i 

p a l ly  t o  th e  v a r i a t io n  o f  n w h ile  r e l a t i v e l y  l i t t l e  work ha© been don® 

on th® v a r io u s  m o d if ic a t io n s  o f  th© te rm in a l a lk y l  g ro u p . T h is  i s  e s 

p e c i a l l y  t r u e  in  th o se  compounds where n i s  fo u r  o r  f i v e .  The r e s e a rc h e s  

d e s c r ib e d  in  t h i s  t h e s i s  war® d es ig n ed  to  i n v e s t ig a te  th e  e f f e c t  o f  th e  

v a r io u s  m o d if ic a tio n s  o f  te rm in a l  amyl and b u ty l groups sn  th e  e f f ic a c y  

o f  th e  d ru g s , beven compounds w ere p re p a re d  where n was f i v e ,  two where 

n was f o u r ,  and on© each where n was two o r  th re e *

Those compounds in  w hich n i s  two, t h r e e ,  and most o f  th o se  in  which 

a  i s  f iv e  were p rep a red  by c o n d e n sa tio n  o f  th© a p p ro p r ia te  ©id® c h a in  

c h lo r id e  h y d ro c h lo r id e , o r  in  on® ee,©@ th e  brom ide hydro brom ide, w ith  

S -am iB C -d-m ethoxyquinoline* Th® co n d en sa tio n  was c a r r ie d  o u t in  much 

th© sarn© manner a s  t h a t  d e s c r ib e d  f o r  th e  p re p a ra t io n  o f 8 - ( 5 - is o p r o p y l-  

&EainoamylaMlmo)-6-fR©thoxyquinoline. ^  M y v a r i a t io n s  from  t h i s  p ro ced u re  

a r e  d is c u s s e d  in  th e  e x p e r im e n ta l s e c t io n .  Th© y ie ld s  o b ta in e d  in  th e  

p r e p a ra t io n  o f  th e s e  d ru g s  a r e  p robab ly  n o t  th e  optimum s in c e ,  in  m ost 

c a s e s ,  a s u f f i c i e n t  q u a n t i ty  was o b ta in e d  from ©a© run  and f u r th e r  work 

m  th e  p r e p a ra t io n  was deemed u n n e c e ssa ry .

Mo a tte m p t was mad© to  p rove c o n c lu s iv e ly  th e  s t r u c tu r e  o f  th® d ru g s . 

The method o f  s y n th e s is ,  m e ltin g  'p o in t, a n a l y s i s ,  and hom ogeneity  were con

s id e re d  a© s u f f i c i e n t  ev id en ce  to  e s t a b l i s h  th e  s t r u c tu r e  and p u r i ty  o f  th© 

t« a te ria l®  *

g% rak e»  Van Hook, German, H ayes, Johnson , K e lle y , Melamed, and 
Feck, J .  Am* Che*, d o e . ,  jjjt, l b 29 (1946)
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The aid© c h a in s t w ith  on# ex cep tio n *  were made from th e  r e a c t io n  

o f  th io n y l c h lo r id e  and th e  a p p ro p r ia te  ami n o a lco h o l in  r e f  lux.in g 

90-100° petroleum  e th e r  in  much th e  bam.*5 manner a® t h a t  described  f o r  

th e  p r e p a ra t io n  o f  S -isop rop yl& frin o-l-ch iorop eu ian e h yd roch lorid e• 

{foepentylaminopropylbroadde hydrobromide was made by th e  dem sthoxyla- 

t io n  o f  8-m ethoxy-N -aeopentyl-l-propylam ine in  an ex cess  o f  48 hydro* 

brom ic a c id  on a steam  b a th .  S ubsequent rem oval o f  th e  ex cess  a c id  in  

vaeuo r e su lte d  i n  th e  i s o l a t i o n  o f  th e  d e s ir e d  brom ide hydrobrom ide• 

bine© th e  lo s s e s  in v o lv ed  in  p u r i f i c a t i o n  o f th e se  m a te r ia ls  a re  u su a lly  

very  h ig h , th e  crude  s a l t s  w&rt used d i r e c t l y  in  the co n d en sa tio n *  These 

s a l t s  can fee p u r i f i e d  fey r e c r y s t a l l i f a t io n  from a b s o lu te  eth an ol and ether*  

Th© prep aration  o f  5 -n -a m y la r in o - l-p e n ta n o l  and 5 -n -b u ty lam ^ n o -1 - 

pentanol was ach iev ed  by th e red u ctiv e  a lk y la m in s t ion o f  an aqueous s o lu 

t io n  o f  5-hyd.roxypcntanal w ith n-amyl or n-butylam i rm a t room tem perature
4fi

in  a  manner s im i la r  to  t h a t  d e sc r ib e d  by brake and c o -w o rk e rs . The s l i g h t  

Changes from t h e i r  p ro ced u re  a re  re p o r te d  in  th e  e x p e rim e n ta l s e c t io n  o f  

t h i s  th e s is *

Th© rem ain in g  am lnoaleehol©  were p re p a re d  fey th e  r e a c t io n  o f  th e  

a p p ro p r ia te  p rim ary  am inoalcoho l o r m ethcxyamine w ith  th® d e s ir e d  a ld eh y d e  

o r  ke to n e  in  th e  p re sen ce  o f hydrogen and Adams e a t a l y s t  a t  9 0 °• These 

compounds were i s o l a t e d  fey d i s t i l l a t i o n  under reduced  p re ssu re*  3 -m etb- 

o*y*S"*»sopentyl*3*propylaiB ins# neoprirby la ir in o e th a n o l t 5~( 2 -n se th y l-3 - 

b u ty la m ia o )* l-p e n ta n o l9 S -n e o p sn ty la m in o -l-p s ttta n o l and 5 -iso am y lm n ln o -l-  

p e s ta n o l  were p re p a red  in  t h i s  manner*
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Both o f  th e  drugs l a  which n in  four and two o f  th o se  la  which n 

i s  f iv e  were prepared by red u ctiv e  a lk y la t io n  o f  the corresponding 8 -  

(aHwsin©mXkylamijie}-6-®eife©xyquinoline w ith  the d es ire d  aldehyde or 

ketone in  eth an ol s o lu t io n  in  the presence o f Adams c a t a ly s t  a t roost 

tem perature•

Those a ldehydes which were not com m ercially a v a ila b le  were prepared 

by dehydrogsnaiion  o f  the correaponding a lc o h o l over copper chromium 

o x id e  c a ta ly s t  a t  325-350°• A d e s c r ip t io n  o f t h is  procedure i s  g iv en  in  

th e  experim ental sec tio n *

The r e s u lt s  o f  the prelim inary  t o x ic i t y  t e s t s  on th ese  compounds 

are  shown In Table 1*



u

7mhU I *
The T o x ic ity  o f Soiee 8-am in© quinolines o f the Type

GH.0

T o x ic ity
R n Q u a n tita tiv e* p u a lt i t a t iv e

ck8c<ch3) 3 i % piaem ocld

C R gC ^ H ^ 3 0*5 plasm©eld

ch8c( ch3 53 4 0*5 pamaquine

ffl(CH3)CH(a?3) s 4

CHgG(<3«3 )3 5 < 0 .5 psdwsqeitke

CF.jCBt GKg) g 5 < 0 .5 pamaquine

CHjCHtCMjJCgtij % 0 .5 pamaquine

1CH8 ) 3CWj % 0 .5 pamaquine

(CR8 )4CH3 5

®J8CH8CH(aH3 ) 8 5

ch( ch3)ch( ch3) 2 5

*fh© figure© i s  th is  column are pamaquine eq u iv a len ts , ! ,« • }  
th e  another two ind icate®  that the eoapound i s  t id e s  as to x ic  as pears quirts.

♦The author wishes to express h is appreciation to Or. L. H. Behsddt, 
C h rist Boepital, lount Aufcurn, Cixieiaaati, Ohio, fo r  the t o x ic i t y  data 
recorded la  t h i s  tab le .



8XF ER IMFNTAL PART *

TrImethy la ceta ld eh y d e . Two hundred seventy-tw o grams o f  neo

p en ty l a lc o h o l was d i s t i l l e d  s lo w ly  over copper chromium oxid e ca ta 

l y s t  a t  325-350°♦ The product was d i s t i l l e d  through a tw o-foot*  

h e lix -p a ck ed  column. The y ie ld  o f  tr im eth y la ceta ld eh y d e , b o il in g  a t  

7 4 -7 5 ° , was 103 g .  (41/4) • The res id u e  was la r g e ly  n eopentyl a lc o h o l  

and was used in  subsequent ru n s, A t ig h t  r o l l  o f  copper gauss© served  

to  support th© c a ta ly s t*

3-methoxy-H-neo©en ty1 - 1 - rrorylam ine• A m ixture o f  59 r* (0*69  

m ole) ©f tr im eth y laceta ld eh yd e and 61 g* (0*69 mole) o f  3-methoxypro- 

pylam ina31 was hydrogenated over Adams c a ta ly s t  a t  1800 p*s*i*  and 

90°* Tli© red u ction  required  about one hour* Th© c a t a ly s t  was removed 

by f i l t r a t i o n  and th© product was d i s t i l l e d  under reduced pressure* A

y ie ld  o f  75 g» { 69/i) o f  3—methoxy-K-neo p e n ty l-  1-propylamin©* b o il in g  

a t  73-75°/20mm• , was obtained*

C alcu lated  for C9H21hOi N* E .,  159 .

Found« H* E*, 159•

3-bromQ-K-n eop an ty l-l-orop y lam ln e hydrobromide * A s o lu t io n  o f  

63 g* (0 .4 0  mole) o f  3-m © thoxy-l-neopentyl-1-propylam ine in  420 g .  o f

^®This method o f  preparation  i s  s im ila r  to  th a t reported by Adkins* 
Kommes, S tr u ss , and D a sler , J .  Am* Chem. S e e .,  55 , 2992 (1933)*

^ U term oblen , J * Am. Chem. Soo*9 67, 1505 (1 9 4 5 ).

■*The author w ishes to  exp ress h is  a p p rec ia tio n  to  M iss Eleanor 
W erble, Mrs. Mary A ld rid ge , and Mr* Byron Baer fo r  th© carbon and 
hydrogen d eterm in ation s recorded in  t h i s  sec tio n *
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48$. hydro brom ic a c id  was warmed o v e rn ig h t on a  steam  bath*  The s o lu -  

t i o n  was ev ap o ra ted  to  d ry n e ss  under reduced  p r e s s u r e ,  and th e  cru d e  

s e m i- s o l id  r e s id u e  was used d i r e c t l y  in  th e  n e x t s te p *  ^ c r y s t a l l i s a 

t io n  o f  a  sm a ll p o r t io n  from a c e to n e  y ie ld e d  a  whit© c r y s t a l l i n e  m a te r ia l  

which m elted  a t  252-253° (d ec )*

C a lc u la te d  f o r  C8H19NBt2 j C, 33.22? H, 6*57.

Found* C, 3 3 .4 2 , 33.27? H, 6 .6 1 , 6 .8 9 .

8-(3*neopenty lam iaop rop ylaa in o) - 6-mathexy q u la o lir e  monohydrobremids%
—   1         «■«*»»....................................... ...m— '!,*» ... m . ...I »—.—  Wir>iiBniirtiiiTiiiiwriia«iiiiiM[iiiiK>litiaiii’iiiiliteWli

Uy 165 Q» The crude S -brom o-H -neopenty l-l-propyX am iiie hydrebrem ide was

h e a te d  and s t i r r e d  w ith  119 g .  (0*8  m ole) o f  8 -am ln o -6 -m ethoxyqu ino line  

and 50 m l. o f  w a te r f i r s t  a t  70° fo r  tw en ty  hour® and th e n  a t  100° f o r  

fo u r  h o u rs .  The r e s u l t i n g  m ix tu re  was poured  ini©  200 m l. ©f warn w a te r  

and was b u f fe re d  a t  pH 5 .0  w ith  sodium a c e ta te  t r i h y d r a t e .  The m ix tu re  

was e x tr a c te d  fo u r  t im e s  w ith  200 ml* p o r t io n s  o f  h o t benxene. The aqueous 

p o r t io n  was made s t ro n g ly  a lk a l in e  w ith  2SX sodium h y d ro x id e  s o lu t io n  and  

e x t r a c te d  w ith  two 200 m l. p o r t io n s  o f  e t h e r .  The e th e r  e x t r a c t s  were 

washed tw ice  w ith  100 m l. p o r t io n s  o f  w a te r &nd d r ie d  over anhydrous mag

nesium  s u l f a t e .  The s o lu t io n  was c o n c e n tra te d  and th e  r e s id u e  was d i s 

t i l l e d  under red u ced  p r e s s u r e .  The f r e e  base o b ta in e d  weighed 21 .5  g .?  

i t  b o ile d  a t  160-175®/lG0 / j .  I t  was d is s o lv e d  in  12 ml* o f  g l a c i a l  a c e t i c  

a c id  and 100 m l. o f  w a te r .  To th e  v ig o ro u s ly  s t i r r e d  s o lu t io n  was added 

SO g .  o f  s o l id  sodium bromide* Th® crude aonohydrobrom ide was removed by 

f i l t r a t i o n *  A f te r  two r e e r y s t a l l i s a t i o & s  fro® w a te r , i t  m elted  a t  200*1- 

201.1° ( d e e . ) .  The y ie ld  was 14 g . (10$ o v e r a l l  from  3-mo th  ox y -h -neo  r e n t  y1-

1 - p ro p y la m in e )•
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C a lc u la te d  f o r  Q^gHggN^OBri C, 56*54} H, 7*33*

Found i Cf 56*57, 56*48} H, 7*30, 7*28*

Hom ogeneity*32 >98 * 2 t*  F ig u re  1 , and T ab le  2 .

K -neopenty letii& nclam ine • T h is  compound was p rep a red  from 31 g*

(0*5 m ole) o f  eth&nolaiaia© and 43 g* (0*5 mole} o f  tr im e th y la c e ta ld e h y d ©  

i n  e x a c t ly  th e  same manner a© t h a t  d e s c r ib e d  f o r  3-m © thoxy-M -neopentyl- 

1 -p ro p y la m in e • Th© p ro d u c t w eighed 48*5 g* (7 4 ? ) ,  and b o i le d  a t  75- 

8 0 ° / l0  mm•

C a lc u la te d  f o r  C7K17*iQi M* S . ,  131 .

Found* K. 1* , 132*

2 -eh lo ro -N -n eo p en ty le th y laad n ©  hyd ro o h lo r id e *  To a  s t i r r e d  s o l -. .  . . .v .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +Lm*. . . t f .. mum* . i i i i i M . . - n * « i i M iiH iiH)i*rni i i  . . . . . . . . .  i *1111 i i  i — fe — — M—

u t i c n  o f  44 g* (0*33 m ole) o f  h -n e o p en ty le th an o lam in e  i n  200 ml* of

s k e l ly s o lv e  C was added s lo w ly  43 g* (0*36 m ole) o f  th io n y l  c h lo r id e *

The m ix tu re  was s t i r r e d  and r e f lu x e d  f o r  th r e e  h o u rs ,  o r  u n t i l  th e  

e v o lu t io n  o f  s u l f u r  d io x id e  had s to p p e d , and th e n  was a llo w ed  to  s ta n d  

o v e rn ig h t*  The c rude  2 -e h lo ro -H -n e o p en ty le th y la m in e  h y d ro c h lo r id e  was 

removed by f i l t r a t i o n  sad  washed w e ll w ith  p e tro leu m  e th e r*  I t  was 

used  d i r e c t l y  in  th e  n e x t s te p *  R e c r y s t a l l i f a t i o n  o f a  sm a ll p o r t io n

from 95^ e th a n o l  y ie ld e d  a  whit© c r y s t a l l i n e  m a te r ia l  which m elted  a t

263-266° (d e c .)*

3 2 ^ ix ilam eo n , H o lle y , and G a l lb r e a th ,  p r iv a te  com m unication• k 
m a th e m a tic a l d is c u s s io n  o f th e  p ro ced u re  i s  g iv en  by i i l l i a m s o n  and 
C ra ig , J .  B io l*  Che®., 168* 687 (1 9 4 7 ) .
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Homogeneity o f  UM 165 Q

Tube 
m  ♦

O p tic a l  B e n s ity  
E x p e rim en ta l T h e o re t ic a l

Expertise
K

0 0 .0 3 4 0 .0 3 2

i 0*179 0*202

2 0*661 0 .5 7 8 0*63

3 0 .9 3 0 0*998 0 .5 5

4 1*160 1 .1 6 0 0 *62

5 0 .8 3 0 0 .9 4 0 0 .5 1

6 0*480 0*545 0 .5 8

7 0*242 0*233

a 0*078 0*064

9 0*022 0*012

10 0 .0 2 1 0 .0 0 1

11 0 .0 0 0 0 .0 0 0

Sum 4.82Ga 4 .7 5 5 &ve. K s  0 .5 8

H om ogeneity s  AslSst g >9812/".
4 *820

S o lv en ts  Cyclohex&nft* B u ffe rs  80/;. sodium a c e t a t e ,  IG% n o e t ic  ac id *

The e x p e rim en ta l K #» were c a lc u la te d  from th e  fo rm u la , I  a  .—£ ■*— z  y J L .t
» * l - r  •^r*!

w here rstub©  number, nan umber o f p l a t e s ,  Sr  and % - x  ® o p t i c a l  d e n s ity  

a t  tu b e  r  and r - 1  r e s p e c t iv e ly *  The t h e o r e t i c a l  v a lu e s  f o r  tu b e  numbers

above f iv e  were c a lc u la te d  from th e  fo rm u la , x K x Tr - x* Those

v a lu e s  f o r  tub® numbers below f iv e  were c a lc u la te d  f rom th e  fo rm u la ,

T r _ r * l  x i  x Tpxi* Tube f iv e  was th e  s ta n d a rd  p o in t*
•  n - r  K

* %hm t h i s  sum was c a lc u la te d ,  th® t h e o r e t i c a l  v a lu e s  were s u b s t i t u t e d  
f o r  th o s e  e x p e rim en ta l v a lu e s  which were low er th a n  th e  t h e o r e t i c a l*
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C a lc u la te d  f o r  C^a^yftClg* G, 45*16$ H, 9*14*

Founds G, 45*30, 45*20$ K, 9*18, 9 .0 8 .

8*1 2-Beopeatyla*Binoethrla»i.BO) - 6-m ethoxyQ ulooli n© dlhydrobromtde*

UM 166 %:* The f r e e  base o f  t h i s  compound was p re p a red  fro® 118 g .

(0*66 m ole) o f  8 -am in o -6 -m sth o x y q u in o l1r*e and th e  crude 2 -cb lo ro -N - 

a so p e n ty le th y la m ln s  h y d ro c h lo rid e  by a  p ro ced u re  e s s e n t i a l l y  th e  earn© 

as  t h a t  d e s c r ib e d  f o r  8 -(a -n eo p en iy lasd n o p ro p y lam ia© ) -6 -m e th o x y q u in o lin e . 

The on ly  p e r t in e n t  d i f f e r e n c e  was t h a t  th e  p re lim in a ry  h e a t in g  was a t  

8 0 °  in s te a d  o f  7 0 ° . The base  was i s o l a t e d  by d i s t i l l a t i o n }  i t  b o i le d  

a t  l4 0 - l6 0 ° /4 0  >n* The d ihydrobroadde was p rep ared  by th e  a d d i t io n  o f  

50 ml* o f  c o n s ta n t  b o i l in g  hydrobrom ic a c id  to  37 g* o f  th e  base* xh© 

r e s u l t i n g  mi xt ur e  was coo led  to  0° and f i l t e r e d *  a f t e r  two r e e r y s t a H i -  

s a t io n *  from 95/, e th a n o l ,  10 g .  o f  d e s ir e d  p ro d u c t,  m e ltin g  a t  2 3 5 .6 - 

236*8° ( d e c . ) ,  was o b ta in e d  (8,;.- o v e r a l l  y ie ld  based on th e  a n in o & lc o h o l)* 

C a lc u la te d  f o r  0 , 45.43$ L, 6*01*

Founds C, 45*76, 45.85$ II, 6 .2 2 , 6.17*

H o m o g e n e ity t^  9 6:431 • F ig u re  2 , and T able 3*

b-neope n ty la M n o - l-p e n ta n o l  * T h is  compound was p rep a red  from 86 g .  

(0 .7 7  m ole) o f  t r im e th y la e e ta ld e h y d e  and 84 g* (0*82 m ole) o f  5 -a m in o - l-  

p e n t a n o l ^  in  e x a c t ly  th e  same manner a s  th a t  d e s c r ib e d  fo r  3-m ethoxy- 

M -n« o p en ty l-l-p ro p y lm m in e . The p ro d u c t w eighed 100 g* ( 7 6 / ) ,  and b o i le d  

a t  1 2 6 -1 3 1 ° /l7  mm.*

C a lc u la te d  fo r  G ^H ^K C j h .  I * ,  173 .

Found* N* S*9 175*

^ ^ i:oods and S an d e rs , J* 4m* Che®* So©*, 6 8 * 2111 (1946)
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Table 3 

Homogeneity o f  166 3

Tube
Bio*

O p tica l D ensity  
Experim ental T h eo r e tic a l

Experiment:
JC

0 0 .021 0*003

1 6.0S5 0*033

2 0 .1 6 3 0 .1 6 0

$ 0 .4 9 8 0 .4 7 1 1*02

4 0*964 0*924 0 .9 7

5 1.270 1.270 0*94

4 1 .2 1 0 1*240 0 .9 3

7 0*865 0 .8 6 3 1 .0 0

6 0 .4 4 7 0*425 1 .0 3

9 0 .1 6 7 0 .1 3 9 1 .1 2

10 0 .0 6 8 0 .0 2 7

U 0*003 0*002

Sum 5.774® 5 .5 6 2

K s  0 .9 8

Homogeneity a I.&IM 
* 5 .7 7 4

s  96*3*1

S o lv en ts  G yclohexane. S u ffers T5£ sodium a c e ta te ,  25% a c e t ic  ac id *

»v »?v. .v»w«i«r

*v?ben t h i s  su® was c a lc u la t e d ,  the th e o r e t ic a l  value© were e u h stl*  
tu te d  f o r  th o se  experim ental v a lu es  which were low er th an  th© th e o r e t ic a l*
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h y d r o c h l o r i c * Tbi© compound was 

prepared from 100 g .  (0*58 m ole) o f 5-n©openty l& m ln o-l-p en ta n o l and t h i -  

onyl c h lo r id e  by e x a c t ly  th® same p ro ced u re  a s  t h a t  d e s c r ib e d  fo r  2 -eh lo r o- 

H -aeopentylethylsm ine h y d ro c h lo r id e • The c ru d e  m ateria l m e  used d i r e c t l y  

i s  th© n e x t  s t e p .  T hree r e c r y s t a l l i c a t i o n s  o f  a  sw e ll p o r t io n  from abso

l u t e  eth an ol and e th e r  y ie ld e d  a w h ite t c r y s t a l l i n e  m a te r ia l  m e ltin g  a t  

1 8 0 .7 -1 8 3 .7 °  (d e e .)*

C a lc u la te d  f o r  CxoHggNClgt ^ORl® C l9 15*6*

Founds Io n ic  0 1 , 1 5 .5 , 15.7  (V o lh ard )•

8 -(  S-neepentylaminoamyiiwsim©) * 6*me th  ox you in  d i n e  monchydro e h lo r td o *

OH 170 Q.  The f r e e  base o f  t h i s  compound was prepared from 209 g . (1 .2 0  

m oles) o f  8 -am ino-6-m ethoxy q u in o lin e  and th e  crude 5 -c h ic ro -M -n e o p e n ty l-  

l-am ylam ine h y d ro c h lo rid e  by e x a c t ly  th e  same p ro ced u re  a s  t h a t  d e s c r ib e d  

f o r  8 -( 2 -n eo p en ty lam in o e th y T afiin o )-6 -m eth exy q u in o l in e . Th® base was i s o 

l a t e d  by d i s t i l l a t i o n | i t  b o i le d  a t  180-185o/50vt( • The m onohydrochloride  

was p re p a re d  by e s s e n t i a l l y  th e  same p ro ced u re  a s  th a t  d e s c r ib e d  fo r  th e  

monohydrobrom ide o f  th© corresponding p ro p y l compound. Sodium c h lo r id e  

was s u b s t i t u t e d  fo r  sodium brom ide in  t h i s  p ro c e d u re . A f te r  two re e ry s t& l-  

l ls& tio n s  from w a te r ,  th e  s a l t  m elted a t  188*9-189*5° (d e c * ) ,  and w eighed 

58 g .  (22% o v e r a l l  y ie ld  baaed on th e  am inoaleohol)*

C alcu lated  for CgQ^ggh^CCls C, 85.75$ B, 8 .7 6 .

Found* 0 , 6 8 .0 0 , 65.85$ B, 8 .7 5 , 8 .6 5 .

H o m o g en eity * ^  9@i2pC* F ig u re  3 , and T able 4*
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Table 4

Homogeneity o f  tm 170 Q

■Tube
he*

O p tica l D en sity  
Experim ental T h e o r e tic a l

Experim ental
K

0 0*022 0*033

1 0*215 0 .2 1 8

2 0*543 0 .549 0 .7 2

3 0*790 0 .7 9 0 0 .7 2

4 0*640 0 .7 1 0 0 .6 7

5 0*375 0*409 0 .7 1

6 0 .1 2 4 0 .1 4 7 0*66

7 0.O27 0*030 0 .7 6

8 0 .0 0 9 0*003

S m 2.904a 2 .894

I  * 0*72

Homogeneity •  | ^ |  .  >98± #

S olven t*  C yclohexane• Buffer* $$% sodium a ceta te*  312* a c e t ic  acid*

&€ h m  t h is  sum was ca lcu la te d *  th e  th e o r e t ic a l  v a lu e s  war# s u b s t i
t u te d  fo r  th o se  e x p e rim e n ta l v a lu e s  which w ere low er th a n  th e  th e o r e t ic a l*
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8-( 4-neopentyIag?inobutylam iao)-6-m ethpxyquiinoline mo nohydro c h lo r id e ,

IIM 171 An aqueous a o lu tio a  of  28*5 g . (0*07 m ole) o f  S~(4~a® ine-

butyl& fiiino}-6-i8® thoxyquinoline dlb yd roeh lorid e hamihydr&te^* m s  made 

s tr o n g ly  a lk a l in e  w ith 25j£ sodium h y d ro x id e  s o lu t io n  and e x tr a c te d  w ith  

two 100 ml* p o rtio n s  o f c h lo ro fo rm . The ch lo ro fo rm  was removed on m 

steam  bath*  The r e s id u e  was d is s o lv e d  in  75 ml* o f  a b s o lu te  e th a n o l ,

17*2 g* ( 0 .2 0  m ole) o f  tr im © th y la e e ta 1debyd© m s  added and th e  m ix tu re  

was hyd ro g en a ted  over Mams c a t a l y s t  a t  2000 p . s . i .  The r e d u c tio n  r e 

q u ire d  ab o u t one hour* A f te r  rem oval o f  th e  c a t a l y s t  by f i l t r a t i o n  th e  

s o lu t io n  was ev a p o ra te d  to  d ry n e ss  on a steam  b a th .  The o i l y  r e s id u e  was 

d is s o lv e d  in  12 ml* o f  g l a c i a l  a c e t i c  a c id  and 100 ml* o f  w ater $ 20 g .  o f  

s o l i d  sodium c h lo r id e  was added and th e  m ix tu re  was s t i r r e d  and s c ra tc h e d  

u n t i l  c r y s t a l l i s a t i o n  o c c u r re d . Th© crude m onohydrochloride was removed 

by f i l t r a t i o n  and r e c r y s t a l l i s e d  fo u r  tim es  from w a te r  and F in a l ly  from  

a lc o h o l  and e t h e r .  Th© p ro d u c t w eighed 10 g .  ( 4 1 ^ ) ,  and m elted  a t  I f 7 .2 -  

1 9 8 .6 °  ( d e c . ) .

C a lc u la te d  fo r  Cj j B^qN^OCIs 0 , 84*96$ H, 8*55*

Founds C, 6 5 .1 0 , 65.02$ H, 8 .4 5 , 8 .5 5 .

H o m o g en e ity s^  91±5^* F ig u re  4 , and T ab le  5*

8 -(5 -ieobu ty lam inoam ylaffiiK o)-6 -m ethoxyqu ino line  m onohydrobrom ide,

UB 177 Q* The f r e e  base  o f  t h i s  compound was p rep a red  from  50 g* (0 .1 8  m ole)

®*This compound was p re p a re d  in  a  manner s im i la r  to  t h a t  d e s c r ib e d  
by Cope in  a p r iv a te  com m unication to  D r. N athan L . Crake*
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Table 

Homogeneity o f

5

m 171 9

30

Tube O p tica l P enalty Tube Optie&l P enalty
He. Experim ental T h e o re t ic a l Ho. E x p erim en ta l T h e o re t ic a l

0 0*017 0 .000 13 0 .5 5 0 0 .5 8 0

1 0*008 0 .000 14 0 .4 1 3 0 .417

2 0 .0 0 9 0*000 15 0 .2 7 4 0*354

$ 0 .0 1 S 0 .0 0 2 16 0*171 0 .1 3 0

4 0 .0 2 0 0*007 17 0 .1 0 0 0 .0 5 6

5 0 .0 3 b 0 .0 2 4 18 0 .0 5 6 0 .0 1 2

4 0 .067 0.059 19 0*036 0.000
7 0 .1 4 0 0*133 20 0 .0 2 9 0 .000

a 0 .2 6 5 o . s i i SI 0*022 0.000
9 0 .4 3 5 0 .4 3 5 22 0 .0 2 3 0.000

10 0 .5 9 0 0 .597 23 0 .0 2 7 0*000

11 0*540 0 .6 9 4 24 0 .0 4 8 0 .000

IS
&. S 0*91

0*550 0 .5 3 6 Sum 4 .7 6 1 * 4*359

Homogeneity * — rt f  r 91±6Ii o l

S olvent*  Cyelohaxane. B u ffer:C itra te*

^Whea t h i s  sum was c a l o u l a t r i ,  th e  t h e o r e t i c a l  v a lu e s  were substS  tu ted  
fo r  th o se  ex p e r im e n ta l v a lu e s  w hich were low er th a n  th e  th e o r e t ic a l*
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©f 8 - ( 5-arr. inoa® ylaw ino) - 6-m© t hoxym ino l i n e  d ih yd roeh lorid e  t r t h y d r a t e 35 

mnd 19 g* (0*37 m ole) o f  leobutyraldehyde by a  p ro ced u re  e e c e n t t a l l y  

th e  same a s  t h a t  d e s c r ib e d  f o r  8-(4-iaeope& tylaiiiinobutylaisiino)-6-fl*eth- 

© xyquinoline*  The f r e e  b ase  m s  m o le c u la r ly  d i s t i l l e d  (p o t  tem perature 

180-190°}* To a  s o lu t io n  o f  th e  d i s t i l l a t e  in  an ex cess  o f  48$ hydro- 

brom ic a c id  was added 20% aqueous sodium a c e t a t e  s o lu t io n  u n t i l  th e  

m ix tu re  was a t  pfc 8.0*  The c r y s t a l l i n e  monohydrobromide was restored 

by f i l t r a t io n *  r e c r y s t a l l i a e d  once fro® w a te r  and tw ic e  fro®  95$ e th 

ano l*  The p ro d u e t w eighed 10 g .  (20$)*  and m elted  a t  175*7-176*9° {dec*}* 

C alcu lated  f o r  G ^M g^^O Srs 0 ,  57*5?j H* 7*57*

Founds 0 , 57.79* 57.70J II* 7 .6 1 ,  7 .S 1 .

H om ogeneity*^  > 98*8$. F ig u re  5* and T ab le  6 .

S -m eth ylb otan al.  T h is  compound was p re p a re d  from 303 g* (2*3 

s a le # )  o f  s e c -b u ty le o r b in o l  a c c o rd in g  to  th e  same p ro ced u re  a© t h a t  

d e s c r ib e d  in  th e  p re p a ra t io n  o f  tr lm e th y la c e ta ld e h y d e *  The p ro d u c t 

w ieghed 59 g* (3 0 $ ) , and b o ile d  a t  9 1 -9 3 ° .

c h lo r id e *  UM 178 C* T h is  coniT©und wee p re p a re d  fro® 50 g* (0*13 m ole)
■o «c

o f  8 -(5-am inoa® ylaB sino)-6-fflethoxyquinoline d ih y d ro c h lo r id e  t r i h y d r a t e  

and 23 g* (0 .2 7  m ole) o f  2-sethylbutanal by a  p ro ced u re  e s s e n t i a l l y  th e  

same a s  t h a t  d e s c r ib e d  f o r  th e  p r e p a ra t io n  o f  8 -{ 4 -n eo p e n ty lam in o b u ty l-  

a a d n o )-6 -® e tb o x y q u in o lin e  m onohydrochloride*  The f r e e  base was i s o la te d

3 t
Carman, T h esis*  U n iv e rs ity  o f  M aryland, C o lleg e  f a r k ,  M aryland, 

1948* B aldw in, 3 .  Ch&m* Bee*, 2959 (1929)*
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f a b le  6 

Homogeneity o f U& 177 q

33

Tube
■NO.

0

1

2

4

5

6 

7 

© 

9

10

11

O p tle a l  P e n a lty  
E x p e rim en ta l T h e o re t ic a l

E xperim en ta l
X

bum

1C s  0 .4 b

0.002 

0 .1 6 1  

0 .5 4 5  

0 .7 4 1  

0 .6 5 0  

0 .3 9 8  

0 .1 8 7  

0 .0 7 1  

0 .0 1 4  

0 .000  

0 .0 0 0  

0 .0 0 0  

2 .941*

0 .0 4 9

0 .2 4 3

0 .5 4 8

0 .7 4 1

0 .666

0 .4 2 0

0 .189

0 .0 6 1

0 .0 1 4

0.002

0 .0 0 0

0 .0 0 0

2.933

H om ogeneity s  »»*M3 s  >98±a,£.
2 .941

S o lv e n ts  C yclohexane. B u ffe rs  90% sodium

0 .4 8

0 .4 4

0 .4 4

0 .4 7

0 .5 3

>9 10% a e e t i e  a c id .

#hen t h i s  sum was c a lc u la te d *  th e  t h e o r e t i c a l  v a lu e s  were s u b s t i 
t u t e d  f o r  th o se  e x p e r im e n ta l v a lu e s  which were low er th a n  th e  t h e o r e t i c a l .
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by m o lecu la r  d i s t i l l a t i o n  (p o t  te m p e ra tu re  1B0-19O0 } • The s a l t  weighed 

14 g* ( 2b/< } , and m elted  a t  3.49 *©—l^Q.s? ° 1 d e c « i »

C a lc u la te d  f o r  C 0 9 6S*?6j h , £ .7 3 . 

rounds C, 6 5 .5 2 , 65.81* H, 9 .0 2 ,  9 .0 4 .

H om ogeneity!^* 98-£2;-* F ig u re  6 , and T ab le  7 .

5-n-butyl& m  l no-  1* p-e B tan ol.  A e o lu t io n  o f  31 .5  m l.  o f  oo no o u t r a 

te d  h yd roch loric  a c id  in  375 m l. o f  d i e t i l led  w ate r  was coo led  to  0 -5 °  

in  an  ic e  b a th .  The ic© b a th  was removed and 126 g . (1*6 m oles) o f  

dihydropyran® wu& added a i l  a t  o n c e . Th© r e s u lt in g  m ixture e s s  s t i r r e d  

u n t i l  i t  became hom ogeneous, a llo w ed  to  s ta n d  fo r  te n  m in u te s , and 

th e n  co o led  in  an  ic e  b a th  to  1 0 -1 6 °• To t h i s  s o lu t io n  was added slow ly  

w ith  c o o lin g  139 g .  (1 .9  m oles) o f  n -b u ty la m ia e  w h ile  the te m p e ra tu re  

was k e p t below 2 6 ° . Th© r e s u l t i n g  m ixture was h y d ro g en a ted  ev e r Adame 

c a t a l y s t  a t  26° and an i n i t i a l  p re s s u re  o f  20G0 p . e . i .  The r e d u c t io n  

was com plete i n  abou t tw© h o u rs .  The c a t a l y s t  ®§.e removed by f i l t r a t i o n ,  

and th e  s o lu t io n  was s a tu r a te d  w ith  s o l id  sodium h y d ro x id e . The upper 

l a y e r  was s e p a ra te d  and d i s t i l l e d  u n d er reduced  p r e s s u r e .  .4 sm a ll f o r e 

ru n  was o b ta in e d .  The n-butylam inopentanol w eighed 147 g . (6 2 ^ ) ,  b o ile d  

a t  lS 0-X 32°/20  mau, and had a  n e u t r a l  e q u iv a le n t  o f  1 6 7 . A sm a ll por

t io n  was r e d i s t i l l© a *  i t  b o i le d  a t  155-156°/28  mm*

C a lc u la te d  f o r  CgKgjfiCt S . £ . ,  159.

Found# N* &«, 163*

«>*• compound wae

p re p a re d  froir. th io n y l  c h lo r id e  and 11? g . (0 .7 3  raoleo) o f  5 -n -b u ty i~  

am ino-1-pen t& nol in  e x a c t ly  th e  same manner a s  t h a t  d e s c r ib e d  f o r
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fa b le  7 

H om ogene ity  o f  tut 178 $

Tube
Mo*

O p tica l D en sity  
Ixpe rImenta1 T h e o r e tica l

Ix p a ris ic
K

0 0 .0 1 4 0 .0 3 7

1 0*178 0 .2 4 5

2 0 ,4 1 8 0 .7 3 5

3 1.350 1*320 0 .7 3

4 1.580 1.580 0 .3 9

3 1*310 1*330 0 .5 5

6 0*725 0 .7 9 6

7 0 .3 5 5 0 .3 4 1

6 0 .1 4 8 O.103

9 0*040 0 .0 2 1

10 0*020 0*002

11 0 .0 0 7 0 .0 0 0

Bum 8*641* 6 .510

1 r  0 .6 0

Homogeneity s  i t S M  z  98t8%.
6*641

S o lv en t!  Gjrclohex&ae• Buffer* @0% sodium a c e t a te ,  80% a c e t ic  a c id .

%hen thia sum was calculated, the theoretical values were substi
tuted for those experimental value® which were lower than th# theoretical*
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2-Oi,loro*»ii-neopentyi e thyiam iae b yd roeh lorid #• 7be crude m ateria l was

um -i d ir e c t ly  in  the n ext s te p . '• ‘.e e r y s t a l l ! s a t io n  o f a ©mall p ortion  

fr  01?;. a b so lu te  ethanol and eth er  y ie ld ed  a w hite c r y s t a l l in e  m a ter ia l

s/.ic li jptieiiOkji a t  *i•iL*i.£ * &, D1 .  <c-° v ue© • /•

walcul&tea for  v^.Mg^htlg! Io n ic  u l ,  16*6«

Founds Ion ic  31 , 16*6, 16*6 (V olhard)*

t&. 179 * * The f r e e  base  o f  t h i s  compound was p re p a re d  fro®  £43 g*

(1*4 m oles) o f  8 -am in o-6-»eth oxyq u ino lin e and th #  crude B- n - b u ty l-b -  

ohlore«*l*amylajiiine h yd roch lorid e by e x a c t ly  th e  came procedure ae th a t  

d escrib ed  fo r  th# prep aration  ©f ^(S-neopsntylattittQ ethylasdncO -d*  

methoxyq u in o lin e*  I t  was is o la te d  by d i s t i l l a t i o n  a t  184-195°/lOGxj . 

to  a s o lu t io n  o f  th e  base i s  an ex cess  o f  48,3 hydrobromie acid  was 

added 20/i aqueous sodium a c e ta te  s o lu t io n  u n t i l  the m ixture was a t  

pli 5 .0 .  The crude monohydrebromide, a f t e r  two r© c r y s ta l l is a t io n s  from 

w ater, m elted a t  113 .6 -136*8° ( d ec• j } i t  w eighed 38 g .  (14/1 o v e r a l l  

y ie ld  from the am lnoaloohol)*

C alcu la ted  fo r  0 , 57• 37$ B, 7*57*

Foundi C, 5 7 .9 0 , S? .62j H, 7 .1 7 , 7 .£ 8 .

hom ogeneity!32 94*33-. F igure 7 , and Table 8 .

5-q-am rlam ias*l^ p e a ta a o l.  t h is  compound was prepared from 126 g .  

( 1 .5  m oles) o f  dihydropyrane and 165 g .  (1 .9  m oles) o f  n-amylamine in  

e x a c t ly  th® same manner as th a t  d escrib ed  fo r  th e  corresponding b u ty l 

compound. Th® product weighed 158 g* (61/1), and b o ile d  a t  164—165^/30

C alcu lated  fo r  C^pHg^KQi K* 173*

found* M* E,, 174.

mm*
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Table 8 

Homogeneity o f  tIM 178 Q

Tube
No*

O ptical Density 
Experimental T heoretical

Experimental
X

8 0 .2 2 3 0*236

1 0 .4 5 2 0*866 0*29

2 0*838 0 .839 0 .2 9

3 0*639 0*827 0 .2 7

4 o * m 0*307

5 0*140 0 .1 0 3

4 0*065 0*024

7 0*049 0 .0 0 4

8 0*028 0 .0 0 0

8 0*007 0*000

10 0*016 0 .0 0 0

Sum 2 .994* 2*808

X s  0*38

Homogeneity *
2*884

•  94*3%.

Solvent: Cyelehexane* Buffer: 9©t sodium a c e ta te , 10% a c e t ic  acid*

*fben this susd was calculated, the theoretical values were substi
tuted for those experimental values which were lower than th© theoretical*
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H -n-affiy l-S -ohloro-l-affly laK in©  h y d ro c h lo r id e ♦ T hie comround wee 

p re p a re d  fro® 12© g* (0*74 m ole) o f  5 -n -a m y la m in o -l-p e n ta n o l and t h i -  

on y l e h lo r id o  in  e x a c t ly  th e  same manner a® t h a t  d e s c r ib e d  f o r  th e  

p r e p a ra t io n  o f  2 -eh lo ro -h -n eo p e n ty le th y ia iiiin ©  h y d ro c h lo r id e *  Th# c ru d e  

m a te r ia l  was used d i r e c t l y  i n  th® n ex t  s te p *  f t© c r y s t a l l i s a t i o n  o f  a 

sm all  p o r t io n  from a b s o lu te  e th a n o l  and e th e r  y ie ld e d  a  w h ite  c r y s t a l 

l i n e  m a te r ia l  w hich m elted  a t  229*0-231*6° ( d e c ♦}•

C a lc u la te d  f o r  Io n ic  01* 15*6*

Foundt Io n ic  C l, 15*7, 15*9 ( ¥ o lh a r d ) .

© -(S-a-am yla® inoam ylam ine)-6-m #thoxymX no Iin®  m onohydrobrsn lde.

PM ISO The f r e e  base  o f  t h i s  compound was p re p a red  from  244 g*

(1*4 m oles) o f  8-um ino-6-stethQ xy q u in o lin e  and th e  ©rude M -n-am yl-5- 

e h le r e a n y la a la e  h y d ro c h lo r id e  by e x a c t ly  th e  same p ro c e d u re  a s  t h a t  

d e s c r ib e d  f o r  th® p re p a ra t io n  o f  8 -($ » n eep en ty la !itlB o e th y las tiao )-6 ~  

m ethoxyqu ino line*  Th# f r e e  base w&e i s o l a t e d  by d i s t i l l a t i o n !  i t  

b o i le d  a t  210-220®/2OO^ • To & s o lu t io n  o f  th e  base  i n  an  e x c ess  o f  

48,1 hydrobrom ic -acid was added 20^ aqueous sodium  a c e ta te  s o lu t io n  

u n t i l  th e  m ix tu re  w&# a t  pH 5*0* The c rude  m onohydrebrosilds wa^ re *  

moved by f i l t r a t i o n  and r e e r y s t a l l i s e d  one© from w a te r  and tw ice  from 

95^ e th a n o l*  I t  w eighed 77 g* (87,1 o v e r a l l  y ie ld  fro® th e  a m in o a le o h o l) , 

and m elted  a t  123 .5 -124*9° (d ee* )*

C a lc u la te d  f o r  CgoHggHgOBr* Qt SS.54§ H, 7 .6 0 .

Found! Cf 58*73, 58*89* h ,  7 .9 0 ,  7 .9 4 .

H om o g en e ity ^2 94i3/U  F ig u re  8 ,  and T able 9 .
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Table 9
Bom©geaaeity of XM 180 Q

tu b e
h o .

O p t ic a l  D en sity  
E x p e rim en ta l T h e o re t ic a l

Ixperim *
I

0 0 .0 1 4 0 .0 0 9

1 0 .0 4 1 0 .0 5 8

2 0 . ISO 0 .1 6 6

3 0 .1 9 4 0 .2 8 6 0.49

4 0 .3 2 5 0 .3 3 5 0 .6 5

S 0 .259 0 .2 7 0 0 .5 5

4 o . m 0 .1 5 4 0 .5 7

7 0 .0 8 4 0 .0 6 3

g 0 .0 8 0 0 .0 1 8

9 0 .0 1 9 0 .0 0 3

10 0 .0 0 0 0 .000

11 0 .0 0 7 0 .0 0 0

Bum 1.445* 1.3S2

I  s  0 .S 7

H om ogeneity s  l.ai.S.1 « 
1 ,4 4 5

i m ±$%

S o lv e n ts  O yolohexane .  B u ffe rs  m% sodium s e s t e t * 9 15$ s e e t i c  &c

f̂feeti. this sum was e&leul&ted, the theoretical values were substi
tuted for those experimental values which were lower than the theoretical



43

!« T his compound w®8 p re p a re d  f r e e  176 g# (3*0 

m o les) o f  isc a isy la lco h G l i n  e x a c t ly  tb s  same manner a s  t h a t  d e sc r ib e d  

f o r  th e  p r e p a ra t io n  o f  t r im e th y la c e ta ld e h y d e .  The p ro d u c t weighed 

43 g .  (2§;£), and b o ile d  a t  90-92® .

5 - iso a a y la m ln o * l-£ e & ta n o l. T h is compound was p re p a re d  from 55 z .

 ̂it(0 .5 3  m ole) o f  5 -a & in o - l-p o n ta n o l and 50 g .  (0 .5 8  mole) o f  i s o v a le r -  

a ld eh y d c  in  e x a c t ly  th© same manner a s  th a t  d e sc r ib e d  f o r  th e  prepara** 

t i o n  ©f 3 -a e th o x y -S -a e o p e n ty 1- 1-p ro p y la m ln e • The d e s ir e d  am in ea lech o l 

w eighed 65 g . ( 7 0 ^ ) f and 'boiled a t  1 3 6 -1 3 8 * /l0  mm»

C a lc u la te d  fo r  ^10^ 23 '̂®* 173*

Pound* K* £ . f 175*

Thi» coapounsi vaa

p re p a re d  from 52 g .  ( 0 .3  m ole) o f  S - isQ a m y la m in o -l-p sn ia ro l and th io n y l

c h lo r id e  In  e x a c t ly  th e  same manner a s  t h a t  d e s c r ib e d  fo r  th e  p re p a r 

a t io n  o f  2 -  ci il o r  o- & -  no op e n t  y 1 e th y  1 ami n e h y d ro c h lo rid e *  The ©rude m at

e r i a l  was used d i r e c t l y  i n  th e  n e x t s te p *  R e e r y s t a l l i s a t i o n  o f  a  sm a ll

sam ple from a b s o lu te  e th a n o l  and o th e r  y ie ld e d  a w h ite  c r y s t a l l i n e  

m a te r ia l  which m elted  a t  221.7-324.1®  (d e e * ) .

C a lc u la te d  f o r  G10!l23m 2 8 Io n ic  C1* 1 5 - 6 - 

Fouadi Io n ic  C l, 1 5 .7 ,  15*8 (V o lh a rd ) .

B-,(,b-isoamy Igminoaffiylamino) - 6-mothoxyawl n o lin e  aonohvdrobroisid© ,

UM lfc l The f r e e  base o f  t h i s  compound was p re p a re d  from 104 g*

( 0*4 ?>ol©) o f  6-a iid n o -6-* e th e x y  q u in o lin e  and th e  S-cfel©r©-fi-i®0a is .y l-l-  

amylamine h y d ro c h lo r id e  by e x a c t ly  th e  same p ro ced u re  a s  t h a t  d e s c r ib e d



44

fo r  th e  p r e p a ra t io n  o f S-{ 2-neopoaty laffiinoetfcy laeiino)-6-m ethoxyiittin~  

o l i n e .  I t  was i s o l a t e d  by m o lec u la r  d i s t i l l a t i o n  (p o t te m p e ra tu re  

1 6 0 -1 8 0 ° ) . To a s o lu t io n  o f  the  base in  an  exeess  o f  c o n s ta n t  b o i l in g  

hydrebrom io  a c id  was added 20T aqueous sodium a c e ta te  s o lu t io n  u n t i l  

th e  mixture* mm a t  pfl 5*0# The c ru d e  mcnohyd robrom ide m® removed by 

f i l t r a t i o n *  A fter fo u r  r e c r y s t a l l i s a t i c n s  from w a te r , i t  m elted  a t  

143*3-144*6° (d o c * ) , and w eighed 6 g* (J>£ o v e r a l l  y ie ld  based on th e  

am iiio a lco h o l)*

C a lc u la te d  fo r  C, 5$*54j K, 7*80 .

found* 0 , 58*74, 58.8B$ I!, 7*92, 7 .93*

H o m o g en e ity !^  >98±2^» F ig u re  9 , and T ab le  10*

coppound m ®  p re p a re d

fro®  S i g* (1*0 m ole) o f  m e th y lie o p re p y lk e to m e ^  and 78 g* (0*84 m ole)
S'io f  b -am iro p e n tan o l by e x a c t ly  th e  cape p ro ced u re  a s  t h a t  d e sc rib e d  

f o r  th e  p r e p a ra t io n  o f  3 -m e th o x y -h -n eo p en ty l-l-p ro p y la isa in e . The de

a l  red  am in o a lco h o l w eighed 85 g* (58}?), and b o ile d  a t  1 3 0 -1 3 2 ° /l3  ®m. 

C a lc u la te d  f o r  1* , 173.

Foundi M* S . ,  174 .

5 -e fa lo ro -K -(2 -a e th y l - 3 » b u ty l )*l-iMayla%lne, h y d ro c h lo r id e • T his 

compound was p re p a re d  from 75 g* (0 .4 3  m ole) o f  5 - (3 -m e th y l-3 -b u ty l-  

m ia ln o )- i-p e n ta » o l and th io n y l  c h lo r id e  by e x a c t ly  th e  earns p ro ced u re  

a® t h a t  d e s c r ib e d  in  th e  p r e p a ra t io n  o f  2 -o h lo ro -K -n eo p e n ty le t 'b y lam in e  

h y d ro c h lo rid e *  The crude m a te r ia l  was used d i r e c t l y  in  th e  n ex t s te p *

MfcWMt '»■«. fJMfc WIWJW f Ji'. 6. JI: I‘ ll'lfti.flirift*, -Tf.njrw-hWfY'T’f̂ vm

^ O rg a n ic  S y n th e s is ,  G oll* V o l. I I ,  p . 408*
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T ab le  10 

IlonKOgeiieity of UK 181 •«

Tubs
Ho*

O ptical
Experimental

den sity
Thecretic& l

Exp®rim* 
&

0 0.013 0*023

1 0.089 0 .094

Z 0,178 0 .184 0 .40

3 0*217 0.217 0.41

4 0.144 0.169 0 .33

8 0 .082 0.093 0.41

4 0*031 0 .034 0 .38

7 0.009 0.009 0 .41

8 0 .004 0 .002

9 0*000 0 .000

10 0.000 0 .000

11 0.003 0.000

Sum 0,834* 0.827

I  s 0*39

homogeneity s  8 aB|2 s 
0*834 >98±2£.

Solvent* Cyelohex&jie • Buffer* 73;. sodium aceta te* Zb% a c e t ic  ac

*£h©R th is  sum sets ca lcu lated* the ib e o r e t ic a l  va lu es ears su b s t i
tu ted  for those experimental values which were lower than the th e o re tica l*



4?
R © c r y s ta l l i s a t io n  o f a sm all sam ple fro©  a b s o lu te  e th a n o l and o th e r  

y ie ld e d  a whit© c r y s t a l l i n e  m a te r ia l  which m olted  a t  1 3 7 .4 -1 3 8 .9 °

(d® C .}*

C a lc u la te d  fo r  C l, I S .6*

Found* Io n ic  C l, I S .5 ,  15*6 (Y o lh ard )*

8 - f s - (  g-m ethy1 - 3 - b u ty lam lno) arey lam i& oj- $ - i^  th o x y  q u in o i i m  moBO- 

hydrobrcm ldc* OH 182 Q* The f r e e  b ase  o f  t h i s  compound was p rep ared  

fro® th e  c ru d e  5 -c h lo ro -H -(2 -® e th y l-3 -b u ty l J-l-am ylam in©  h y d ro c h lo r id e  

and 139 g* (0*8 m ole) ©f i-« ® i,n o -6 -a e th o x y q u ia o liii«  in  e x a c t ly  th e  same 

sm nm r a s  t h a t  d e s c r ib e d  fo r  th e  p re p a ra t io n  o f  8 -(  g -n e o p e n iy la m in o e th y l-  

am ino)-6-® © thoxyquino line*  I t  was i s o la t e d  by m o le c u la r  d i s t i l l a t i o n  

( p c i  te m p e ra tu re  1 5 0 -1 7 0 °)•  To a  s o lu t io n  ©f th e  f r e e  base  in  an e x c e s s  

o f  c o n s ta n t  b o i l in g  hydrobrom ic a c id  was added 20$ aqueous sodium a c e t a t e  

s o lu t io n  u n t i l  th e  m ix tu re  was a t  pH 5*0* The c ru d e  monohydrobromide was 

removed by f i l t r a t i o n .  A f te r  f o u r  r e e r y s t a l l i s a t l e n s  fioat w a te r ,  I t  

w eighed 11 g* {1% o v e r a l l  y ie ld  b ased  on th e  a m in o a lc o h o l) , and m e lte d  a t  

164*2-165 .1° (d e c .) *

C a lc u la te d  f o r  CgQjH^gligOBri C, 58*54| H, 7 .80*

Found* C, 5 8 .5 4 , 58.81* H, 7*6®, 7 .9 4 .

H om ogeneity!38 97±2$* f ig u r e  10 , and T ab le  11*

a - [«-( a^e tbyX -^bu tyJtje iac  jbutyU B lnoV e-aethoxyqulnoXin. gang-

hydrobrom ide. UE 183 The f r e e  b ase  o f  t h i s  compound was p rep a red  

from  26 g .  ( 0 .3  m ole) ©f m ethy l is© pro py Ik e  t o n s ^  and 62 g .  (0*15 m ole) 

e f  6M(4 -a s d n o b u ty la n in o ) -6 * a s th o x y q u ia o lla a  d ih y d ro c h lo r id e  hem ihy- 

d r a t e ^  by e s s e n t i a l l y  th e  same p ro ced u re  a s  t h a t  d e s c r ib e d  in  th e
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Tab!® U  

ffanogenelty o f 189 Q

Tuba Optical Density Experimental
No* E x p e rim en ta l T h e o re t ic a l X

0 0 .0 1 3 0*006

1 0 .0 5 7 0 .0 5 2

2 0 .2 0 3 0 .1 9 8 0 .7 1

3 0*407 0*454 0 .7 S

4 0*700 0 .6 9 1 0 .7 4

S 0*740 0 .7 4 0 0*78

4 O.S39 0 .5 6 2 0 .7 3

7 0*304 0 .3 0 5 0 .7 9

8 0*133 0*116

9 0 .0 4 3 0 .0 2 9

10 0 .0 1 5 0 .0 0 4

11 0 .0 0 8 0*000

Sum 3.242* 3.157

K m 0 .7 6

H om ogeneity -  £ s2L§31 s  97tg * |#
3*242

S o lv en t*  C yclohexane . Bufferi 98% sodium a c e ta te *  8% a c e t i c  a c id .

%hea this sun? was calculated* the theoretical values were substi
tuted far those experimental values which were lower than the theoretical*



m

preparation o f  © -(t-neejm nlyX am inofeu iy lam iao^d-m etfeexy^uiT O llee*  I t  

was i s o l a t e d  fey m o le e u la r  d i s t i l l a t i o n  ( p o t  te m p e ra tu re  HO*ISO®) * To 

a  s o lu t io n  o f  th e  feat* im m  excese  o f  48jC feydreferoisie as  id  was added 

%0$ i^ u ew w  sodium a c e ta te  e o la t io n  u n t i l  tjae m ix tu re  was a t  jil  1*0-*

The o i l y  m a te r ia l  o b ta in e d  was allow ed  to  e ta  ad o v e rn ig h t in  a  r e f r i g 

e r a to r *  The now c r y s t a l  l i n e  momihydre brom ide wus removed fey f i . l t  r a t  ion* 

A f te r  f i v e  r e e r y s ta l l lx & t le a *  from w a te r ,  i t  m e lted  a t  173 * 4 -175 ,0° 

(d e s * ) f and weighed 4 .5  g* (7$»)•

C a lc u la te d  fo r  % 9% 0% ©Brt C, 5 7 .5 7 f Kf 7 .5 7 .

Found* C, 5 7 .5 5 , &7.7S* H, 7 .6 5 ,  7 .6 7 .

Homogeneity* > 9 8 * 0 ^ . F ig u re  11, and T able  I I*
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Table 12 

Homogeneity of CM 183 Q

Tube Optical Oemsity Experimental
h®« E x p e rim en ta l T h e o re t ic a l K

0 0.029 0*016

1 0*108 0 .1 15

2 0*383 0*369 0 .6 9

3 o . n o O.TOt 0 .6 5

4 0*910 0 .9 1 0 0 .6 4

5 0 .7 9 6 0*814 0*63

4 0*510 0 .5 2 1 0 .6 4

*t 0*048 0 .2 3 8 0 .6 6

8 0*093 o*o*ra 0 .6T

9 0*088 0 .0 1 $

10 0*008 0 .0 0 2

U 0 .0 0 0 0*000

Sum 3 .839* 3*786

K m 0*64

Homogeneity s |^ ||j  a >98*2^.

Solvents Cyelohex&ne* Buffers 81^ sodium a c e ta te , X % %  a c e t ic  sold*

*<tfhen t h is  sum was ca lc u la ted , the th e o r e t ic a l  va lues cere su b s ti
tu ted  for those experimental v a lu e s  which were lower than the th e o r e tic a l*
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R o b e rt A. h u y w , rfa SJ* 1948 IB* A* C o lle g e  o f  b o o s te r ;
T i t l e  o f  T hesis*  B y a th e tic  A a t im a la r ia ls
T h e sis  d i r e c te d  by P ro fe s so r  N athan L* Brake 
Major* O rganic  Qh&mi e t r y 9 B epartm ent o f  C hem istry  
Minors* h h y e le a l  and In o rg a n ic  C hem istry  
fmgee in  t h e s i s  52* words in  a b s t r a c t  120*

The s y n th e s is  c f  e le v e n  p o te n t i a l  a n t im a la r ia l  d rugs and fo u r te e n  

new in te rm e d ia te  so* rounds i s  d e sc rib e d *  A ll o f  th e  d rugs p rep ared  

a re  in  th e  T -aad n o cm in clin e  s e r i e s .

beven o f  th e  d rugs were p re p a re d  by th e  c o n d e n sa tio n  o f  th e  ap p ro 

p r i a t e  H -a lk y la r r in o a lk y lh a lid e  h y d ro h a lid e  w ith  8 - am ino-d-m ethoxyquin- 

o l in e *  8 -1 3 -n eo p eR iy la ffiin o p ro p y la ffiin o )-6 -» e th ex y q u in o lin e , 8 -1 2 -nao - 

p e n t y l a m i i i o e t h y l a m i n o t h o x y q u i n o l i n e » 8 -1 B -neopentylem inoam ylam ino) -

6 -m eth o x y q u in o lin e*  8 -1 5 - n - bu iy  1 arsi noamy 1 andnoJ -6 -a s th o x y  q u in .e lln e 9 

8-1 S-n-aayla^iiio& m yiam ino /-6-mebhoxyqu.uaGliR©9 8 -1 5-isoam ylam inoam yl- 

& m lno/-e-ffl« thoxyquinoline* and 8 - [b - (  2 -m ethy l-3 -b ttty laK iR o}B aylam inoJ~

6-ffifethoxyquincline were p re p a re d  i n  t h i s  manner* The o th e r  fo u r  d rugs 

were p re p a re d  by th e  r e d u c t iv e  a lk y l& tio n  o f  th e  a p p r o p r ia te  8-l*7-a*- 

in o & lk y lam in o } -6 -» e th o x y q u in o lin e  w ith  th e  p ro p e r  a ld eh y d e  o r ketone*

8 -1 4 -n eo p en ty lam inobu ty laJu ino  J-6 -m etk o x y q u in o lin e*  8 -1 b - iso b u ty la m in o -  

amylamino )-6-aae thoxy q u in o lin e *  8 - Jb-1 2-me t  hy l'bu tylcuaino } amylamino] -  8- 

m e th cx y q u in o lin e  and 8 - j i - l  2- m© th y  1 -  3- bu i  y 1 at d. no j bu t  y lam i n o ]- 6-me thoxy- 

q u in o lin e  were p rep a red  In  t h i s  manner*

The fo llo w in g  new compounds were p re p a re d  a s  in te rm e d ia te s  f o r  

th e  s y n th e s is  o f  th e  above drugs* 3 -m ethoxy-H -A eopenty l-l-ip ropylam lne*



3-*brom o-K -B«op«»tyl-l-propylaaiBe hydrobromid*, 2-n©cpentyLaif!inoethanolf 

S-ohloro^N-tteopeiatylethyl&iBiiie h y d ro eh lo rid et 5-«ieope»tyXacsi**o,*>I-p©ii- 

ts.no 1 , 1 - ebloro-N-neop*?aty 3 -S-arsy I h ya rocb ler  id e # fj-n-butylam la©-

l* p « B ta n e l9 K-»-btftyl*5-«ihI©r©-l-an:yla»i±a« hydroehXorld«t 5~a~ft®yX&iiiiiio~

X**p@nt&s&olt $»n-aey  1 - c h lo r e - 1**amyls® 1 nm hydrochi©  rid ® , S-l&o&myl- 

a r in o - l - p e  # S -eh l© r0-fc-i® © a® yl-l-,a8’yl&®in® hydrochloric!® , 5 - i2 -

» * th y l-3 -b u  ty la»d  no }*X ^penia»olf syad 5 < * e h l® ro 2 -® e th y l~ 3 -b tt ty la m in o  ) -  

1-ttffiyXaoi.B* Is ydr o ©hlor 1 d •  •
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