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Monomeric substances, 8-methacryloxyquinolines were synthesized
with the object of obtaining preparations with prolonged action.

The synthesis of monomeric substances with bio-
logical activity is of great interest [2—3]. We have
synthesized the esters of methacrylic acid, 8-oxy-
quinoline and its derivatives, from which a number of
original substances (5-ethyloxymethyl-8-quinolinol,
5-allyloxymethyl-8-quinolinol, etc.) according to the
data of those tested show fungicidal activity in relation
to certain plant diseases comparable to the action of
"Phygon" or exceeding the activity of the latter. The
following methods were tested during the process of
synthesis of esters of methacrylic acid.

a ROH +NaOH + CIMAK (H,0)— ROMAK + NaCi -+ H,0,

b ROH+NaOH + CIMAK(C,H;0 H)—~ROMAK + NaCl + H,0,
¢ ROH+CIMAK(C;HsN)—~ROMAK +C;H;N - HCI,

d ROH-+Na(CsH;)-~ROMAK + NaCl

where R, quinolyl radical; CIMAK, acid chloride of
methacrylic acid.

According to scheme a synthesis of the esters of
methacrylic acid was successfully achieved for phenol,
naphthol, and its derivatives [4], although by thispath-
way it was not possible to obtain the esters of 8-oxy-~
quinoline and its derivatives. On conducting the reac-
tion in alcoholic-alkaline medium (method b) the esters
of 8-oxyquinoline and its 5-chloro- and 5-bromo de-
rivatives are formed with a high yield. The esters of
5, 7T-dichloro- and 5, 7-dibromo-8-oxyquinoline are
obtained with an insignificant yield (20% or lower). An
analogous picture was found during the reaction with
5-alkoxymethyl-8-quinolinols. The esters were not
obtained by this method with the halogen derivatives of
5-alkoxymethyl-8-quinolinols.

According to the scheme c the esters of 8-oxyquino-
line were successfully synthesized in the case of the
acid chlorides of acids of the saturated and aromatic
series [5]. In this case this method was not very ef-
fective, as on heating marked resinification of the re-
action mass occurs, from which the individual products
can only be separated with great difficulty.

The formation of esters of methacrylic acid by
method d is a prolonged procedure, as the reaction of
8~oxyquinoline and its derivatives with metallic sodium
in dry benzene proceeds slowly because of the hetero-
geneity of the medium and the passivation of the sur-
face of metallic sodium by the precipitated sodium
quinolate. Attempts to reduce the reaction time by
exchange interaction of sodium alcoholate with the

*For part V, see [1].

corresponding quinolinol with distillation of alcohol
did not produce satisfactory results. A significant
portion of the alcoholate remains in the reaction mass
and on addition of the acid chloride of methacrylic acid
a mixture of esters of methacrylic acid, quinolinol and
ethyl, was obtained which was very difficult to sepa-
rate on account of the tendency of the latter to poly~
merize. Certain characteristics of esters ohtained
according to scheme d are presented in Table 1.

During synthesis of the esters it was revealed that
the substitutes in positions 5 and 7 of the quinoline
ring have a significant effect on the yield of the final
products. Thus, during synthesis of esters with 5, 7-
dichloro- and 5, 7-dibromo-8-oxyquinoline, more re-
sin formation is found than during the synthesis of
esters with 5~chloro- and 5-bromo-8-oxyquinoline.
5-Iodo-8-oxyquinoline forms only resin-like products,
and 5, 7-diiodo-8-oxyquinoline essentially does not
react with metallic sodium and does not give rise to
the corresponding ester. With increase in length of the
alkyl radical in position 5, a marked decrease in the
yields of the esters is also found (see Table 1). Very
low yields of esters were obtained with 5-allyloxy-
methyl- and 5-propargyloxymethyl-8-quinolinols.
These findings may probably be due to two causes:

1) the marked drawing away of electrons from meth-
acryloyl by the halogen of the quinoline ring, as a re-
sult of which the double bond of methacryloyl must be
more strongly polarized and the corresponding ester
more apt to undergo polymerization; 2) the introduc-
tion of halogen atoms in position 7 of the quinoline ring
(especially Br and I, the ionic radii of which are equiv-
alent to 1.96 and 2.2 &, respectively) leads to strong
screening of the hydroxyl in position 8, i.e., creates
steric hindrances. It is possible that this may be ex~-
plained by the lack of reactivity of 5, T-diiodo-8-oxy-
quinoline with metallic sodium in the studied reaction.

The resin-like products are also formed during the
reaction with the acid chloride of methacrylic acid of
such derivatives of 8-oxyquinoline as 5~propyl({iso-
propyl)oxymethyl-7-iodo-8-quinolinol, 5-B-chloro-
ethyloxymethyl-7-bromo-8-quinolinol, and 5-propyl-
oxymethyl-7-bromo-8-quinolinol.

The IR spectra of all compounds obtained were re-
corded. In the spectra bonds are found characteristic
for the carboxyl group (17351740 cm™ ), and there
are bonds at 1640, 1600, 1580, 1505 cm™, etc., char-
acteristic for the quinoline ring, but there is no bond
at 3420 cm™! which would represent the valency oscil-
lations of the hydroxyl group. The characteristic fre-
quencies of IR spectra of typical ester compounds are
presented in Table 2.
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Table 1

Characteristics and Yield of Esters of Methacrylic Acid with Deriv-

atives of 8-Oxyquinoline

X
I
R’ Q— —R
N7 R'= —COC(CH,)~ CH,
o iri Found, % Calculated, % | v;
N I el o e e
| [¢ H 1INl ¢ ' H | N| a
! i i i
H | H | 60—61 | CisHiuNO, | 7284 |5.18|6.93 1 7321 | 5.20| 657! 60—70
CH;0CH; [ | 7475 | CisHisNO;s | 70.1115.81 5.6 70.04 | 5.851 5.43] 60—70
C,H;0CH, i o | 64—65 | CygHi2NOs | 70.6316.25|5.22: 70.84 | 6.29, 5.17| 60—70
C3H,0CH, |71 4850 CyiHieNOs | 71.21(6.82]3.301 71.36 | 6.69 4.91|35—10
i-C;H,0CH, | w | 65—67 | CyHicNOs | 72.0316.95 5.12|71.56 | 6.69. 1.91] 2025
CH,==CHCH,OCHz1 ,, | 43—47 | CiyHirNOs (L71594 aAOQI 72.07 6.02:4.95§ 10—15
CH=CCHOCH, | . | 7—76 | CuHisNOs | 72.25|578| — | 7250 535] — | 10—15
(CH;3j}eNCSCH, | ,, | 149—150 | C;;H;5NOsS2| — | — 780, — | — 1809 10—15
i | . ?
| : :
(CeHs)oNCSCHe | . | 142— 143! CisHpNO:S, | 61,51 16.10| 7.23 ] 62.91 | 5.92| 7.8’ 30—40
L o
CICH,OCH, . | 5831 | CeHsCINOS| 62.87 | 551 | 5.04 | 62.8515.25| 458 30—40
cl o . 76—T7 | CisHiCINO, | 63.49|4.39| 573162041 407! 565 60
Cl Cl| 8081 ;CisHCNO, | 55681309 — 15534(321] —! 50
Br H | 66—67 | CisHioBrNO,| 53.15 | 3.60| 449 | 53.44| 345, 4.79] 60
Br Brl 74—75 | CisHoBRNO,| 42.11| 248 3.80 | 42.08 1 2.441377| 50
CH,OCH, i Br! 77—78 | C;sHBrNO,| 54.08 | 453 | 3.93| 536 |4.17]4.16] 20--30
CH.OCH, I | 3485 | CuluINO, | 4730 | 408 | 3.41 | 17.03 | 366365 1015
2HsOCH, r| 69— T 54.6814.76| — | 5488458 —| 50
C3H:OCH, | g7 CieH,lNOs | 4884 {379 357| 1838 404 352 1015
i-CsH/OCH, i Br| 77—78 | CyHy;sBENOsl 55.71 1 4.95] — 156.0714.96] — | 30—40

Table 2
Characteristic Frequencies of IR Spectra of 8-Methacryloylquino-
lines, cm™!
Types of compounds
o : :
: T X H N (;I\/\\ (I\\\
i i oy H i
AMA:) '\‘/ : LAy v x—'%;/‘kw/, ; N//)
OMAK ; OMAK OMAK OMAK
3000—3050Av. 3000—3030Ayv. I 3010 w. 3000—3020Av. 3000—
30308.
2980 W ! 2950 2930 2950Aw.
2940W. ’ 2900, 2820 W. 928908,
2150 w. X
17355. ; 17355, | 1740s., L 173ss, 17358,
1640Av. i 1640Av. ! 1640 w. 1640 w. 1640 w,
; 1615w, 1620 w,
1600Av. ‘ 1590Av. 1605Av,, 1590Av. 1600Av. 1600 W,
1575 W. ; 1565Av 1360 w. 1580 w
1505s. ; 14955. 1490Av. 1500Av. 15058,
1470Av, 1450w, | 14608, 1460s, 1460S. 14804,
i i 1460Av.
1390Av. f 1390 w. 1405 w. 1405Av.
1380Av, 1370Av. 1380 w., 1365Avw. 1380Av, 1380 w. 1370—
1360Av. 1360Av. 1380Av.
1355Aw.
1330s., 1310s. 1320s. ‘ 1315Av. 1320s. 1310s.
1300s. 1295s. 1295Av. 1300s, . 1300s.
1240s. 1233Av, 1200 W. 1245 w., 12008. 1270 w. | 1250s.
1236 W, | 12408,
| 1200s. i
11708, 1145s., 1080S. | 1150w, 11358, 1145w., 11208, | 11658, 1150s.
1106Av, L 1110—11208. 11258.
10958,
1060Av, 1030w, 1060Av, 10405, 1030Av. 1065 w. 1070s.
1005 w. 1015w, 1010w, 1005 w. 1000—1030w. ; 1005w
9508, 950s. 960S. 9608, 980W
i 950Aw.
910w 920s. g 915 W.
885w, 880Av 890s.. 870Av. | 880Av. | 880Av
865Av. ] 855Aw i
820s. 820s. 810Av. 820 W. 825Av,
| slow

*X, Cl, Br or I; R, alkoxymethyl (--CH,OCH,; —~CH,0C,Hj, etc); MAK, residue of methacrylic acid.
Note W— weak Av—average S—strong.
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Table 3

Characteristics of the Original Derivatives of 8-Oxyquinoline

\
Substitutes [ Substitutes {
I Mp,°C [ l TMp, °C
X { R | X R '
H l H l 7475 f H —CH.OCH,CH,Cl l 9091
H | C 124 | H ~—CH;SCN (CHj)s 177—178
| P 4
H | Br L 125 H ’ —CHSCN(CaHy)z | 113—114
| | | 4 |
\ -
| cl ‘ 179180 | Br | —CH;OCH, 145—146
Br | Br I 196 Br | ~-CH,0C,H; 127—128
I 1 | 201202 | Br | —CH,OCH; 97
H | —CH,0CH;, | 8283 | Br g —CH,0C;H;-i 98-~99
H ’ ~—CH,0C,Hs i 83 Br —CH,0CH,C=CH 95—96
H | —CH,OC,H; 6768 Br 7 —CH,0C,H,Cl 103
H | —CH,OCsH;-i 65—66 1 —CH,OCH; 143144
H | ~CH,OCH,CH=CH 8081 1 —CH,OC,H; | 114115
H | —CHOCH,C=CH , 81—8& I —CH,0C H- 89—00

The esters ohtained do not produce a color reaction
with a solution of ferric chloride characteristic for 8-
oxyquinoline and its derivatives.

EXPERIMENTAL

The characteristics of the substances used in the synthesis of esters
of methacrylic acid are presented in Table 3,

5-Methyloxymethylquinolinolyl-8-methacrylate, A 3.78 g (0,02
mole) quantity of 5~-methyloxymethyl-8-quinolinol was dissolved in
dry benzene and on stirring and heating 043 g (0,02 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 solution of the acid chloride of meth~
acrylic acid was added dropwise. The reaction mass was mixed until
the residue of the quinolinolate disappeared over a period of 3~5 hr.
The benzene solution was filtered, transferred 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 vactum, the
product was obtained with a yield of 80-85% and an mp 74~75° C
(from petroleum ether). The other compounds indicated in Table 1
were obtained in an analogous manner.

8-Methacryloyl-5-bromoquinoline, A 4.48 g (0,02 mole) quantity
of 5-brome-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 30~60 min, A 2 mi (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 recrystallized from petroleum ether. Yield,
60%; mp 66-67" C, Found, %: C 53.15; H 3.60; N 4,49, Calculared
for CygtloBrNGy, Jo: C 53.44; H 3.45; N 4,79,

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

The IR spectra of the compounds obtained were recorded ina UR-10
apparatus in a 5% solution of chloroform in the frequency region of
700-3600 cm ™. The error was 5 cm™,
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