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In order to study the relationship between structure and biological 
activity we have synthesized 5-alkoxymethyl- and 5-aryloxymethyl- 
7-bromo-8-quinolinols. 

It i s  well  known that  the in t roduc t ion  of a ha logen 
in phenols  leads  to a c o n s i d e r a b l e  r i s e  in  t he i r  b a c -  
t e r i c i da l  ac t iv i ty  [2]. The in t roduc t ion  of a ha logen 
into e the rs  and e s t e r s  of 5 - a l k o x y m e t h y l - 8 - q u i n o l -  
inols  should also lead to subs t ances  with a more  p r o -  
nouneed phys io logica l  act ion.  F o r  this  purpose ,  we 
have obtained b r o m o  de r iva t i ve s  of this  s e r i e s .  F o r  
the compounds  s tudied,  the b r o m i n a t i o n  r eac t i on  is  a 
typica l  e l ec t roph i l i c  subs t i tu t ion  of pos i t ion  7 of the 
quinol ine  r ing  in view of the o r i en t ing  in f luence  of the 
adjacent  hydroxy group.  It is  i n t e r e s t i n g  that  the e ther  
group in CHzOAlk in the quinol ine  r ing  is not e l i m i n a -  
ted on b r o m i n a t i o n ,  while  the b r o m i n a t i o n  of 5 -hy -  
d roxymethy l -  8 -qu ino l ino l  l eads  to 5, 7 - d i b r o m o -  8- 
quinol inol  [3]. B r o m i n a t i o n  was c a r r i e d  out at r o o m  
t e m p e r a t u r e  in ca rbon  t e t r a c h l o r i d e  or  acid solut ion 
with the ca lcu la ted  amount  of b r o m i n e  in the s a m e  
solvent .  With e q u i m o l e e u l a r  ra t ios  of the r e a c t a n t s ,  
the r eac t i on  yielded the h y d r o b r o m i d e s  or  the mono-  

b r o m i d e s  in  the f o r m  of yellow p rec ip i t a t e  s the p roduc t ion  
of which can  be i l l u s t r a t e d  by the fol lowing scheme:  

CH~OR CH20R 

@ + B r ~ - - g r  I / ~ . H B r  " 

OH OH 

Dif fe rences  exis t  in  the i n f r a r e d  s p e c t r a  of the i n i -  
t ia l  and the b r o m i n a t e d  e the r s .  C h a r a c t e r i s t i c  for  all  
the in i t i a l  compounds  a r e  ve ry  na r row bands  at 1240 
and 1275 c m  -1 (V--CH2OAlk)o In the spec t r a  of the 
c o r r e s p o n d i n g  b r o m i n e  de r i va t i ve s  these  a re  l e s s  
we l l -de f ined  but t he r e  is  a c l e a r  band at 1290 cm -1. 

*For  pa r t  II, see [1]. 

A weak na r row band appears  at 1160 cm -1 which is  
c h a r a c t e r i s t i c  for  1, 2, 4 - subs t i t u t e d  de r i va t i ve s  of a 
benzene  r ing .  When the spe c t r a  were  taken of the 
subs t ances  in a p o t a s s i u m  b r o m i d e  t a b l e t ,  bands  ap-  
pea red  at 550 cm -1 (w) and 660 cm -1 (m), which a re  
c h a r a c t e r i s t i c  for  the C - - B r  bond. 

In the s p e c t r u m  of the  b r o m i n a t e d  p ropargy l  e ther ,  
the band at 3320 cm -1 that  is c h a r a c t e r i s t i c  for  the 
de fo rma t ion  v ib r a t i ons  of the > CH-- group is r e -  
ta ined ,  which s e r v e s  as an ind ica t ion  that subs t i t u -  
t ion in the r ing  has taken  place and not addi t ion to 
the double bond. The b r o m o  de r iva t i ve s  a re  s p a r -  
ingly soluble  in CC14 and somewhat  more  soluble  
CHC13. Consequent ly ,  the l a t t e r  was used as solvent .  
In the IR s p e c t r u m  in ch lo ro fo rm,  the band at 3400 
cm -~ is spl i t  into two, at 3380 and 3600 cm -1, which 
can be explained by a weakening  of the O H . . .  N hydro -  
gen bond through in t e r ac t i on  with the ad jacent  b r o m i n e  
a tom.  In the u n b r o m i n a t e d  e the r s  in the same solvent  
this  sp l i t t ing  is not  observed .  

The compounds syn thes ized  have been  sent  for  
t e s t ing  for  an t ihe lmin th ic  and fungic idal  ac t iv i ty .  

Some p r o p e r t i e s  of the compounds obtained are  
given in Table  1. The c h a r a c t e r i s t i c  f r equenc ie s  of 
the IR s p e c t r a  of some compounds a re  given in 
Table  2. 

B r o m i n a t i o n  of the e the rs  at r a t ios  of the in i t i a l  
e the r  and b r o m i n e  of 1 : 2 and above led to dark  o r -  
ange p rec ip i t a t e s  which, in  con t r a s t  to the hydro-  
b r o m i d e s  or the monobromides ,  were  spa r ing ly  
soluble  in  water .  The study of some of these  com-  
pounds showed that  in this case  compara t i ve ly  s table  
addit ion of b r o m i n e  to the b r o m i n a t e d  e the r  took 
place.  

These  compounds may be ca l led  p e r b r o m i d e s  and 
t he i r  f o rma t ion  can be r e p r e s e n t e d  by the fol lowing 
schemes :  

Table  1 

Yields  and C h a r a c t e r i s t i c s  of the E the r s  of 7 - B r o m o - 5 -  
hyd roxyme t hy l - 8 - qu i no l i no l  

CHz 
C~H5 
C3Hz 
C4Hg 
--C4H9 
C~H4CI 
CH~C~---CH 
Cyclohexyl 

Benzyl 

Mp,* oC 

145--146 
127--128 

95 
95 

88--89 
103 

95--96 
110~112 

ll4--115 

Nitrogen content, % 

found calculated 

5.26; 5.18 5.22 
4.96; 4.85 4.96 
4.69; 4.55 4.73 
4.54; 4.47 4.5t 
4.43; 4,55 4.51 
4.44; 4.61 4.40 

4.52 4.79 
4.56 4.13 

4,00 4.07 

Yield, % 

90 
90 
90 
85 
85 
80 
80 
80 

80 

*Solvent--petroleum ether + benzene. 
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T a b l e  2 

C h a r a c t e r i s t i c  F r e q u e n c i e s  of t h e  IR S p e c t r a  of 5 - A l k o x y m e t h y l - 7 -  

b r o m o -  8 - q u i n o l i n o l s  

CHa 

3600 w 
3380 m 
3090 w 
3020 m 
2930 m 
2 8 3 0 ~  
2910 w 
1,620 m 
1580 m 
1500 s 
1465 s 
1420 m 
1370 s 
1350 s 
1290 w 
1260 m 
1240 m 
1195 m 
11'55 m 
1 1 0 0  s 
1070 m 
990 w J 

960 m 
930 m 
915 w t 
8 ~ m  
865 m 
820 m 
810 w 
650 s 

C 2 H ~  C a H 7  

3600 w 
3380 m 
3090 w 
3020 m 
2930 m 
2 8 3 0 - -  
2910 w 
1620 m 
1580 m 
15'00 s 
1480 m 
1465 s 
1420 m 
1370 s 
1355 s 
1290 w 
1265 m 
1245 m 
1 1 9 5  m 
1155 m 
1135 w 
1100 s 
1060 m 
1040 w 
950 w 
930 m 
915 w 
818 m 
875 m 
820 m 
810 m 
650 s 

C 4 H 9  

3600 w 3600 w 
3380 m 3380 m 
3110 w 3100 w 
3020 m 30'20 w 
2980 m 2980 m 
2940 m 2950 m 
2880 m 2880 m 
1625 m 1625 m 
1580 m 1580 m 
1500 s 1500 s 
1465 s 1470 s 
1440 m 1440 m 
1425 m 1420 m 
1380 m 1,410 w 
1250 m 1380 s 
1280 m 1360 s 
1270 m 1289 m 
1260 m 1265 m 
1190 w 1235 m 
1175 m 1190 w 
1090 s 1155 m 
1060 s 1090 m 
980 m 1060 s 
9'70 w 980 m 
890 w 890 w 
865 m 865 w 
850 m 850 m 
820 m 820 w 
800 s 8 0 0 s  
690 s 690 s 

C H , . , C  ~ C H  

I 
3600 w 
3380 m 
3320 m 
3100 m 
1625 m 
1580 m 
1500 s 
1465 s 
1444) m 
1420 m 
1380 s 
1350 s 
1275 m 
1235 m 
1 1 6 5  m 
1090 s 
1060 s 
1000 w 

980 m 
950 w 
890 w 
865 w 
850 m 
805 s 
690 s 

Cyclo- 
C_dt4CI hexyl  

3600 w 3 6 0 0 w  
3380 m 3400 m 
3100 w 3100 w 
2880 m 3000 m 
1625 m 2950 m 
1580 m 2880 m 
1500 s 1625 m 
1465 s 1580 m 
144-5 m 1500 s 
1425 m 1470 s 
1410 w 1455 s 
1380 s 1425 m 
1350 s 1380 s 
1280 m 1360 m 
1235 m 1345 m 
1190 w 1290 m 
1165 m 1280 m 
1110 s 1265 s 
1090 m 1235 s 
1060 s 1165 m 
980 m 1090 m 
890 m 1065 s 
~o5 m 9 8 0 m  
850 m 850 s 
805 s 805 s 
6,90 s 690 s 

650 m 

T a b l e  3 

A n a l ~ i e a l  D a t a  f o r  t h e  P e r b r o m i d e s  

Com- 
R pound 

I CHs 

II  C2Hs 

111 C3H7 

IV i-C3H7 

V C4H9 

VI CH2CH2CI 

] Found, % 
. . . . . .  = . . . .  

! 
f 

!26.58 ] 2.44 

27.87 2.57 
J 

29.49 2.83 

i 28.53 2,77 
L 
i30.48 3.04 
I 
i 25.34 2.03 
t 

i 

61.72 i 3 2 3  

60.64 I 2.75 

59.71 2.83 

! 60.10 2.73 

t 

59.05 2.67 
I 

~ 63.52 2,54 

30.76 
25.93 
32.50 
27.53 
34.13 
29.05 
34.13 
29.05 
35.66 
30.65 
30.15 
25.84 

Calculated, % 

tI Br 

2.56 55.88 
2.16 62,86 
2.93 54.12 
2.52 61.18 
3,18 52.47 
2,79 59.59 
3,28 52.47 
2.79 59,59 
3.60 50.90 
3.10 58.40 
2,51 50.21 
2,15 63.73 

3.26 
2,75 
3.16 
2.57 
3,06 
2.60 
3.06 
2.60 
2.97 
2.55 
2.93 
2.51 

*The top  series of figures were calculated for the empirical  formula (CIoHTBrNO~R - HBr):.  Br2; and 
the lower series for the empirical  formula C10HTBrNO2R" HBr- Br2. 
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IR s p e c t r u m  of t h e  m e t h y l  e t h e r  of 7 - b r o m o - 5 - h y d r o x y m e t h y l - 8 - q u i n o l i n o l  

t a k e n  in a K B r  t a b l e t .  

CH~OR {" CH2OR "t CH~OR 

oH k oH j 2 o .  

CH2OR -1 

gr Br 

OH ./ 

T h e  f o r m a t i o n  of p e r b r o m i d e s  by  the  f i r s t  s c h e m e  

h a s  b e e n  d e s c r i b e d  in  t h e  l i t e r a t u r e  f o r  p y r i d i n e ,  

a l t hough  t h e  b r o m i n e  a n a l y s e s  of t h i s  p e r b r o m i d e  

s h o w  t h a t  t h i s  s c h e m e  d o e s  no t  a c c u r a t e l y  r e f l e c t  t he  

s t r u c t u r e  of t h e  c o m p o u n d s  o b t a i n e d  [4]. In  o u r  c a s e ,  

on t h e  b a s i s  of a fu l l  e l e m e n t a r y  a n a l y s i s ,  we  g i v e  

o u r  p r e f e r e n c e  to  t h e  f o r m a t i o n  of  p e r b r o m i d e s  b y  

t h e  s e c o n d  s c h e m e ,  a l t h o u g h ,  in  t h i s  c a s e ,  a l s o ,  we  

w e r e  u n a b l e  to  o b t a i n  a c c u r a t e l y - a g r e e i n g  a n a l y t i c a l  

f i g u r e s  f o r  a l l  t h e  p e r b r o m i d e s ,  w h i c h  i s  due  to  t h e  

d i f f i c u l t y  of p u r i f y i n g  t h e  c o m p o u n d s  o b t a i n e d .  T h e  

a n a l y t i c a l  f i g u r e s  f o r  a n u m b e r  of  p e r b r o m i d e s  a r e  

g i v e n  An T a b l e  3. 

E X P E  RIME N T A L  

7-Bromo-5-methoxymethyl-8-qulnolinol. With stirring, 1.6 g of 
bromine in 5 ml of carbon tetrachloride was added to a solution of 
1.89 g (0.01 mole) of g-methoxymethyl-8-quinolinoi in 10 ml of 
the same solvent. After some minutes, a yellow precipitate began to 
separate. The reaction mixture was kept for 1 hr and the precipitate 
was filtered off, dissolved in water acidified with hydrochloric acid, 
and neutralized with dilute ammonia solution, A colorless substance 

was obtained from a mixture of petroleum ether and benzene (8: 2) 
or from ethanol, mp 145-146 ~ C. Found, %. N 5.26, 5.18. Calcu- 
lated for CllHl0BrNOz, %: N 5.22. 

The other bromo derivatives given in Table 1 were obtained simi- 
larly. 

Perbromlde of the hydrobromide of 7-bromo-5-ethoxymethyl-8- 
quinolinol. With stirring, a solution of 3.4 g (0.02 mole) of bromine 

in 5 ml of CC14 was added to a solution of 2.03 g (0.01 mole) 

of 5-ethoxymethyl-8-quinolino 10 ml of the same solvent. The 
bright yellow precipitate that deposited was filtered off, and was 
boiled with 15 ml of petroleum ether, in which the starting material 
is soluble. Yellow substanGe, mp 132-133 ~ C. Found, %: C 2%87; 
H 2.57; Br 60.64; N 2.75. Calculated for C12Hz3Br4NO2, go: C 27.53; 
H 2.48; Br 61, 18; N 2.67. 

The other perbromides given in Table 3 were obtained similarly. 
The infrared spectra were obtained in chloroform solution (5%) on 

a UR-10 instrument in the 700-3600 cm -I region. 
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