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Monomesic substances ,  8 -m~thac ry loxyqu ino l ine s  were synthesized 
with the object of obtaining preparations with prolonged action. 

The synthesis of monomeric substances with bio- 
logical ac t iv i ty  i s  of g r e a t  i n t e r e s t  [ 2 -3 ] .  We have 
syn thes ized  the e s t e r s  of m e t h a c r y l i e  ac id ,  8 - o x y -  
quinoline and i t s  d e r i v a t i v e s ,  f r om which a number  of 
o r ig ina l  subs t ances  (5 -e thy loxymethy l -8 -qu ino l ino l ,  
5 - a l l y loxyme thy l -8 -qu ino l i no l ,  etc.) a c c o r d i n g  to the  
da ta  of those  t e s t ed  show fungic idal  ac t iv i ty  in r e l a t i o n  
to c e r t a i n  plant  d i s e a s e s  c o m p a r a b l e  to the  ac t ion  of 
"Phygon" o r  exceed ing  the ac t iv i ty  of the  l a t t e r .  The 
fol lowing methods  w e r e  t e s t ed  dur ing  the p r o c e s s  of 
syn thes i s  of e s t e r s  of m e t h a c r y l i c  ac id .  

a ROH + NaOH + CIMAK( H 2 0 ) ~  ROMAK + NaCI + H20, 
b RO H + NaO H + CIMAK(C2HsOH)-~I~OMA K +  NaCI + H~O, 
c ROH+CIMAK(CsHsN)--~ROMAK+CsH~N. HCI, 
d ROH + Na(%H~)-~ROMAK+ NaCl 

where  R, quinolyl  r a d i c a l ;  C1MAK, ac id  c h l o r i d e  of 
methacryHc acid. 

According to scheme a synthesis of the esters of 
methacrylie acid was successfully achieved for phenol, 
naphthol,  and i t s  d e r i v a t i v e s  [4], al though by t h i s p a t h -  
way i t  was  not p o s s i b l e  to obta in  the e s t e r s  of 8 -oxy -  
quinoline and i t s  d e r i v a t i v e s .  On conduct ing the r e a c -  
t ion in a l c o h o l i c - a l k a l i n e  medium (method b) the e s t e r s  
of 8-oxyquinol ine  and i t s  5 - c h l o r o -  and 5 -b romo  d e -  
r i v a t i v e s  a r e  f o r m e d  with a high y ie ld .  The e s t e r s  of 
5, 7 - d i c h l o r o -  and 5, 7 -d ib romo-8 -oxyqu ino l i ne  a r e  
obta ined with an ins ign i f i can t  y ie ld  (20% o r  lower) .  An 
analogous p i c tu re  was found dur ing  the r eac t i on  with 
5 -a lkoxyme thy I -8 -qu ino l ino l s .  The  e s t e r s  w e r e  not 
obta ined by  this  method with the  halogen d e r i v a t i v e s  of 
5 - a l k o x y m e t h y l - 8 - q u i n o l i n o l s .  

Accord ing  to the  scheme  c the e s t e r s  of 8 -oxyquino-  
l ine  w e r e  s u c c e s s f u l l y  syn thes i zed  in the  ca se  of the 
ac id  ch lo r ide s  of ac ids  of the  s a t u r a t e d  and a r o m a t i c  
s e r i e s  [5]. In th is  c a s e  this  method was  not v e r y  e f -  
fec t ive ,  as  on hea t ing  m a r k e d  r e s i n i f i c a t i o n  of the  r e -  
ac t ion m a s s  o c c u r s ,  f r om which the indiv idual  p roduc t s  
cm] only be  s e p a r a t e d  with g r e a t  d i f f icul ty .  

The fo rma t ion  of e s t e r s  of m e t h a e r y l i c  ac id  by  
method d i s  a p ro longed  p r o c e d u r e ,  as  the  r eac t i on  of 
8-oxyquinol ine  and i t s  d e r i v a t i v e s  with me ta l l i c  sod ium 
in d r y  benzene  p r o c e e d s  s lowly  b e c a u s e  of the h e t e r o -  
gene i ty  of the  med ium and the p a s s i v a t i o n  of the s u r -  
face  of m e t a l l i c  sod ium by the p r e c i p i t a t e d  sodium 
quinola te .  A t t empt s  to r educe  the  r eac t i on  t i m e  by 
exchange i n t e r a c t i o n  of sodium a lcoho la te  with the  

*For  pa r t  V, s ee  [1]. 

c o r r e s p o n d i n g  quinolinol  with d i s t i l l a t i on  of a lcohol  
did not p roduce  s a t i s f a c t o r y  r e s u l t s .  A s igni f icant  
por t ion  of the  a lcoho la te  r e m a i n s  in the r eac t i on  m a s s  
and on addi t ion of the ac id  ch lo r ide  of m e t h a c r y l i c  ac id  
a m ix tu r e  of e s t e r s  of m e t h a c r y l i c  ac id ,  quinolinol  and 
ethyl,  was  obta ined which was  v e r y  diff icul t  to s e p a -  
r a t e  on account  of the t endency  of the l a t t e r  to po ly -  
m e r i z e .  Cer ta in  charac ter i s t ics  of e s t e r s  obtained 
accord ing  to scheme  d a r e  p r e s e n t e d  in Table  1. 

During syn thes i s  of the e s t e r s  i t  was  r e v e a l e d  that  
the  subs t i tu tes  in pos i t ions  5 and 7 of the  quinoline 
r ing  have a s igni f icant  effect  on the y ie ld  of the  final 
p roduc t s .  Thus,  dur ing  syn thes i s  of e s t e r s  with 5, 7- 
d i c h l o r o -  and 5, 7 -d ib romo-8 -oxyqu ino l i ne ,  m o r e  r e -  
sin fo rma t ion  i s  found than dur ing  the syn thes i s  of 
e s t e r s  with 5 - c h l o r o -  and 5 - b r o m o - 8 - o x y q u i n o l i n e .  
5 - Iodo-8-oxyquino l ine  f o r m s  only r e s i n - l i k e  p roduc ts ,  
and 5, 7 -d i iodo-8 -oxyqu ino l ine  e s s e n t i a l l y  does  not 
r e a c t  with m e t a l l i c  sod ium and does  not give r i s e  to 
the c o r r e spond ing  e s t e r .  With i n c r e a s e  in length of the 
alkyl  r a d i c a l  in pos i t ion  5, a m a r k e d  d e c r e a s e  in the  
y i e lds  of the  e s t e r s  i s  a l so  found (see  Table  1). Very  
low y ie lds  of e s t e r s  w e r e  obta ined  with 5 - a l l y l o x y -  
m e t h y l -  and 5 - p r o p a r g y l o x y m e t h y l - 8 - q u i n o l i n o l s .  
These  f indings may  p robab ly  be due to two c a u se s :  
1) the  m a r k e d  d rawing  away of e l e c t r o n s  f rom me th -  
a c r y l o y l  by  the halogen of the  quinoline r ing,  as  a r e -  
sul t  of which the double bond of m e t h a c r y l o y l  mus t  be 
m o r e  s t rong ly  p o l a r i z e d  and the c o r r e spond ing  e s t e r  
m o r e  apt  to undergo p o l y m e r i z a t i o n ;  2) the  i n t r o d u c -  
t ion of halogen a toms  in pos i t ion  7 of the quinoline r ing  
(espec ia l ly  B r  and I, the ionic r ad i i  of which a r e  equiv-  
a lent  to 1.96 and 2.2 ~, r e spec t ive ly )  l e a d s  to s t rong  
s c r e e n i n g  of the hydroxyl  in pos i t ion  8, i . e . ,  c r e a t e s  
s t e r i c  h i n d r a n c e s .  It i s  pos s ib l e  that  th is  may  be  ex-  
p la ined  by  the  l a c k  of r e a c t i v i t y  of 5, 7 - d i i o d o - 8 - o x y -  
quinoline with m e t a l l i c  sodium in the s tudied r eac t ion .  

The r e s i n - l i k e  p roduc ts  a r e  a l so  fo rmed  dur ing  the 
r e a c t i o n  with the  ac id  ch lo r ide  of m e t h a c r y l i c  ac id  of 
such d e r i v a t i v e s  of 8-oxyquinol ine  as  5 - p r o p y l ( i s o -  
p r o p y l ) o x y m e t h y t - 7 - i o d o - 8 - q u i n o  linol,  5 - f i - c h l o r o -  
e t h y i 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 ,  and 5 - p r o p y l -  
oxymethy l -7  - b r o m o -  8-quinol inol .  

The IR s p e c t r a  of al l  compounds obta ined w e r e  r e -  
co rded .  In the  s p e c t r a  bonds  a r e  found c h a r a c t e r i s t i c  
fo r  the  ca rboxyI  group (1735-1740 cm-1),  and t h e r e  
a r e  bonds at 1640, 1600, 1580, 1505 cm -1, e t c . ,  c h a r -  
a c t e r i s t i c  fo r  the  quinol ine r ing,  but  t h e r e  i s  no bond 
at  3420 cm -1 which would r e p r e s e n t  the va lency  o s c i l -  
l a t ions  of the  hydroxyl  group.  The c h a r a c t e r i s t i c  f r e -  
quencies  of IR s p e c t r a  of typ ica l  e s t e r  compounds a r e  
p r e s e n t e d  in Table  2. 
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Table 1 

Characteristics and Yield of Esters of Methacrylic Acid with Deriv- 
atives of 8-Oxyquinoline 

X 

R ' O - - ~ - - R  

N ~  R'= --COC(CH3)=- CH 2 

I X Mp,~ 

60--61 
74--75 
64--65 
48--50 
65--67 
45--47 
;z5--76 

149--150 

1'42--t43 ! 

Empirical 
formula 

CIaH]aNO= 
C~sH,sNOa 
C,~HIcNOa 
C,rH,s'NOa 
C,7H,sNOa 
C,rH,rNO3 
C~TH~sNOa 
CIrH~sNO=S~ 

C,~H=~NO~S2 

Found, % , Calculated,% I Yield, 

H N i 
1 

H ]H 
CHaOCH.~ i . 
C=HsOCH= i 
CsHTOCH= ,, 
i-C~HTOCHg 
CH2=CHCH~OCH~ 
C H ~ CCH~OC'H~ 
(CHD2NCSCH~ ! " 

, 1 
S t 

(C:H~)~NCSCH: i ,, 
II 
s i 

CIC~H4OCH~ i 
CI I "  

Br I H 
Br 
CHzOCH~ Br 
CHaOCH~ I 
C~HsOCH: r 
C=HsOCHa 
i-CaHrOCH~ Br 

53--54 
76--77 
80--81 
66--67 
74--75 
77--78 
84--85 
69--70 
68--70 
77--78 

C,6H,6CI'NOa 
C,3HIoCINO2 

! C,3H~CI2'NO2 
C,3HIoBrNO2 
C,~HoBrsNO~ 
C,6Hi~BrNO~ 
C~H~ANOa 
C~r 
C,~H]r 
C,:H,sBr~NOs 

72.84 
70.11 
70.63 
71.21 
72.03 
71.71 
72.25 

61.51 6.t0 

62.87 5.5t 
63.49 4.39 
55.68 3.09 
53.15 3.60 
42.11 2.48 
54.03 4.53 
47.30 4.03 
5*4.68 4.76 
48.84 3.79 
55.71 4.95 

i 
5.18 6.93 
5.81 5.16 I I 
6.25 5.22 : 
6.82 5.30 
6.95 5.12 t 
5.94 5.021 
5.78 - -  1 

- -  1,80 i 

7 . 2 3 ]  

i 
5.o41 
5.73 : 

4.4-~ I 
3.8ol 
3.93  / 

i I 
732 l 5.201 6.57 ~ 50--70 
70.04 I 5 851 5_45 60--70 
70.8416.291 5.17 60--70 
71.56] 6.69 4.91] 35--40 
71.56 ] 6.691 4.91i 20--25 
72.0716.02: 4.95! 10--15 
72.59 i 5.351 - -  i 19--15 

- -  1, -- : 8.09 i 10--15 

i J i 
/ 

60.91 i -  ) '  o,9'-' 1 7.481 30--40 

62.85,5 051,  04,4: 7i 30-4060 
55.34 3.211 - - !  50 
53 44 3.4514 79 60 
42.08 2.44i3.771 50 
53.6 14.17]4.16]20--30 
47.03 I 3.661 3.65[ 10--15 54.8814.58[ 
48.38 ] 4.041 3.52J - 1  105215 
56.07 I 4.96J - -  1 30--40 

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  IR S p e c t r a  of  8 - M e t h a c r y l o y l q u i n o -  
l i n e s ,  c m  -1 

Types of compounds 

OaIAK : ~ OmA}r OM~Ir OM~dr OMADr 

3600--3039Av. 3000--3050A~ 

2980W.. 
2940W.. 

1735& 
1640A~ 

1600A~ 
1575W. 
1505S. 

1470Av., 1450W. 

lc ,~h~ 
1380A~,1370A~ 

1330s., 1310~ 
1300s. 
1240S. 

ll70s., 1145s., 1080s. 

1060Av., I030 W. 
1005 W. 
950S. 

910W 
885 W. 
855Av. 
820S. 

2150W. 
1735& 
1640A~ 
1615W. 
1590A~ 
1565A~ 
1495S. 
1460S. 

t390W. 
1380W.,1365A~ 

1320s. 
1295S. 

1235A~, 1200W. 

l150w., 11358. 
II06A~ 

1060A g, 1640S. 
1015w.,1010w. 

950s. 

9'20& 
880A~ 

820s. 

3010W. 

2950 

1740S. 
1640W. 

160SAg, 1590Av. 
'1560 W. 
1490Ag 
14603. 

1380Av., 
1360Av. 

1315Av. 
1295Av. 

I245 W., 1200S. 

114'5W., 1120S. 

1050Av. 
1005 W. 
960S. 

890S., 870Av. 

810Av. 

:3000--3020Av. 

2930 
2900, 2820 W. 

1735~ 
1640 W. 

1600Av. 

1560Av. 
1460S. 

1405 W. 
1380 W. 
1360Av. 

1320~ 
1300S. 
1270 w. 
1236W. 
1200S. 
1 165& 

1110--1120S. 

1065 w. 
10~--1030 w. 

960S. 

915w. 
880Av. 
855Av. 
820 w. 

3000-- 
3030& 
2950Av. 
2890s. 

173;5S. 
1640 w, 
t620 W, 
1600 W, 
1580 w. 
1505s. 
1480Av., 
1460Av. 
140SAy.. 
13704 
1380Av. 
1355Av. 
1310& 
1300S. 
l ~ 0 S .  
1240S. 

1150S. 
1195S. 
1095S. 
1070Si 
1005w 
980w 
950Av. 

880Av. 

825 Av., 
810w. 

*X, CI, Br or I; R, alkoxymethyl (-CH2OCH3; -CH2OC2Hs, etc); MAK, residue of methacrylic acid. 
Note: W-weak, Av-average, S-strong. 
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H 
H 

H 

CI 
Br 
I 
H 
H 
H 
H 
H 
H 

T a b l e  3 

C h a r a c t e r i s t i c s  o f  t h e  O r i g i n a l  D e r i v a t i v e s  o f  8 - O x y q u i n o l i n e  

x 

Substitutes 

H 
C[ 

Br 

Ct 
Br 
I 
--CH=OCHa 
--CH2OC2Hs 
--CHeOCaHz 
--CH~OCaH>i 
--CH2OCH2CH=CH 
--CHeOCH~C ~ C H  

Mp. ~ C 

74--75 
124 

125 

179---180 
196 

201--202 
82---83 

83 
67--68 
65--65 
80--81 
81--82 

H 
H 

H 

Br 
Br 
Br 
Br 
Br 

I 

Substitutes 

--CHeOCH2CH2CI 
--CH~SCN (CHs)2 

S 
--CH2SCN (C2H5)2 

li 
S 

--CH2OCHa 
--CH~OC2H5 
--CH2OC3Hr 
--CH2OC3H,~-i 
--CH~OCH~C ~- CH 
--CH2OC~H4CI 
--CH~OCHs 
--CHaOC2Ha 
--CH=OC:,H7 

T Mp, ~ 

90--91 
177--178 

113--114 

145--146 
127- -  1;28 

97 
98 -99 
95--96 

103 
143--144 
114--115 
89--90 

T h e  e s t e r s  o b t a i n e d  do  not p r o d u c e  a c o l o r  r e a c t i o n  

w i t h  a s o l u t i o n  of  f e r r i c  c h l o r i d e  c h a r a c t e r i s t i c  f o r  8 -  

o x y q u i n o l i n e  a n d  i t s  d e r i v a t i v e s .  

EXPERIMENTAL 

The characteristics of the substances used in the synthesis of esters 
of methacryRc acid a~e preseated in Table 3, 

5-Methyloxyrnethylquinolinolyl-8-methaczylat~, A 3.78 g (0.02 
mole) quantity of 5-methyloxymethyl-8-quinolinol was dissolved in 
dry bm~zene and on s t imng and hear~ng 0.43 g (0~ mole) sodium 
was added. The contents were boiled until the sodium was completely 
consumed which requires 20-30 hr. Hydroquinone (0.05 g) was added 
to the cooled solution and a so]ution of the acid chloride of moth-  
acrylic acid was added dropwise. The reaction mass was mixed until 
the residue of the quinolinolate disappeared over a period of 8 -8  hr.  
The benzene solution was filtered, tramferred to a separating funnel, 
and washed with a solution of soda, water, and dried with sodium 
sulphate. 

After the benzene was removed by distillation under vacuum, the 
product was obtained with a yield of 80-85% and an nap 74-75 ~ C 
(from petroleum ether). The other compounds indicated in Table 1 
were obtained in an analogous manner.  

8-Methacryloyl-8-bmmoquinoline,  A 4.48 g (0.02 mole) quantity 
of  5-bromo-8-oxyquinoline and 0.8 g (0.02 mole) sodium hydroxide 
were dissolved in 100 ml of ethanol and the contents were boiled with 
stirring for 80-60 min.  A 2 ml  (0.02 mole) quantity of the acid chlo- 
ride of methacrylic acid was added to the cooled solution and the re- 
action mixture was stirred for 1 -2  hr. Subsequently, the contents were 

transferred into water and the ester separating in the form of an oil 
and crystallizing on standing was removed by filtration, washed with 
water, and after drying was recrystatlized from petroleum ether. Yield, 
60%; nap 66-67 ~ C. Found, %: C 53.15; H 3.60; N 4~176 Calculated 
for ClaHIoBrNOa, %: C 53.44; H 3.45; N 4.79. 

The esters of 5-chloro-8-oxyquinoline and the unsubstituted 8- 
oxyquinoline were obtained at high yields by this method. 

The IR spectra of the compounds obtained were recorded in a UR-t0 
apparatus in a 5~ solution of chloroform in the frequency region of 
700-8600 cm-*.  The error was ~:5 cm -1. 
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