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SYNTHESIS AND ROOT-FORMING ACTIVITY
OF DITHIOCARBAMATES BASED
ON THE 2-(METHYLAMINO)ETHANOL AND QUINOLINE-8-OL

Abstract. New biologically active potassium and sodium dithiocarbamates were
synthesized by the interaction of 2-(methylamino)ethanol and quinoline-8-ol with carbon
disulfide in the presence of solutions alkali in ethanol at room temperature. As a result of
the reaction sodium 2-hydroxyethyl(methyl)carbamodithioate (70%) and potassium
O-quinolin-8-yl-carbonodithioate 2 (86%) were obtained. The structure of the synthesized
compounds was established based by the data of elemental analysis, IR and NMR (*H and
3C) spectroscopic data. Field tests showed that the treatment of seedlings with dithio-
carbamates activates the formation of the root system and shoots in comparison with the
control group. The most effective was potassium O-quinolin-8-yl-carbonoditioat, which at
a concentration 0.01% obtaind profound results in terms of root length about — 8 cm, the
average number of formed shoots — 1,6, and an average length of the shoots at 1,4 cm.

Keywords: 2-(methylamino)ethanol, quinoline-8-ol, carbon disulfide, dithiocarba-
mates, NMR (*H and **C) spectroscopy, root-forming activity.

Dithiocarbamates and their derivatives are known as compounds,posses-
sing antimicrobial, anti-inflammatory, flotation, herbicidal and fungicidal activity
[1-4]. At the A.B. Bekturov Institute of Chemical Sciences over the past ten years,
have been conducted studies on the synthesis of new derivatives of dithiocarba-
mates and on the search among them of new biologically active compounds. Pre-
viously, among the synthesized dithiocarbamate derivatives that we synthesized,
substances with flotation and growth-stimulating activity were identified [5, 6].

In continuation of our research, we synthesized dithiocarbamates based on 2-
(methylamino)ethanol and quinoline-8-ol, which have root-forming activity [7,8].
Potassium and sodium dithiocarbamates were synthesized by reacting 2-(methyl-
amino)ethanol and quinoline-8-ol with carbon disulfide in the presence of alkali
in ethyl alcohol at room temperature.

The course of the reactions were controlled by the method of thin-layer
chromatography (TLC) on silicagel. As a result of the isolation from the reaction
mixtures, sodium 2-hydroxyethyl(methyl)carbamodithioatel (70%) and potas-
sium O-quinolin-8-yl-carbonodithioate 2 (86%) were obtained in an individual
form with the corresponding yields.

The structures of the synthesized compounds 1, 2 were established based on
the data of elemental analysis, IR spectroscopy and *H and *C NMR spectro-
scopy (tables 1, 2).

31



XUMWYECKHH )KYPHAJI KA3AXCTAHA

CH Hy ¥
3
Ho S O HO,C\C,N\C,SNa
Ho ¢ -l Ay J
g o 2 8
2 e 1
+  Cs,
A Koy X
N/ ef/?ano/ N/
OH KS._..O
&
S 2

In the IR spectra of compoundsl, 2 the absorption band of stretching
vibrations of the C = S group appear in the region 1093, 1047 cm™. Valence
vibrations of the C — S bond present in the region 659, 676 cm™ (table 1).

Table 1 — Physicochemical characteristics of dithiocarbamates 1, 2

Found, % IR Spectrum,
Comp. | Yield, Ry, Calculated, % v, cm? Formula
% Eluent
C H N S C=S | C-S
1 70 0,81 27,99 | 4,83 | 825 | 36,87 1093 | 659 C,HgNNaOS,

(dioxane) | 27,73 | 4,65 | 8,09 | 37,02

031 |46,71| 2,61 | 85,03 | 24,29
(water) | 46,30 | 2,33 | 85,40 | 24,72

1047 | 676 C10HeKNOS,

Table 2 — 'H and **C NMR spectral data for dithiocarbamates 1, 2

NMR H (3, ppm) NMR ¢ (8, ppm)
Comp.
OH CH, CHz, (CHg) C=S CH; CHz; CH3
1 467 | 2,88;3,68;(2,51) | 174,98 57,12; 58,00; 41,92
A 147,36 (C>®); 143,53 (C°); 135,90 (C*);
2 - | 725 7,70,8,10,8,42 | 160,94 1 133 86 (3): 127,88 (C1%): 121,91 (C7)

In the PMR spectra of compound 1 there are found signals of the methyl
group protons in the region & 2,51 ppm, the protons of the methylene groups at &
2,88 and 3,68 ppm. The proton of the hydroxyl group resonates as a singlet in the
regiond 4,67 ppm. In the **C NMR specta present the carbon atom signal of the C
= S bond in the weak field & 174,98 ppm. The carbon atoms of the methylene CH,
groups resonate at 6 57,12 and 58,00 ppm. The methyl carbon atom resonate in
the region 641,92 ppm.

In the PMR spectra of compound 2 the protons of the quinoline ring resonate
in the weak field region & 7,25; 7,70, 8,10; and 8,42 ppm. In the *C NMR spectra
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the carbon atom signal of the C = S bond appear in the weak field region 6 160,94
ppm. The carbon atoms of the quinoline ring resonate in the region & 147,36
(C*%); 143,53 (C%): 135,90 (C*); 133,86 (C*°); 127,88 (C'°) and 121,91 (C*").

The study of the root-forming activity of the synthesized compounds 1,2 was
carried out on the sprout of spirea (Spiraeasalicifolia) [7, 8]. Experiments on the
study of the influence of growth regulators on the growth and development of the
root system of the sprout of the willow spirea were conducted in the Institute of
Botany and Phytointroduction.

Before planting, the sprouts were kept in the solutions with concentrations of
0,01%, 0,001% with an exposure of 6 hours when the ends of the sprouts were
immersed in the solution. Then the sprouts were planted in a prepared greenhouse
in the soil, covered from above with medium-grained river sand. The sand layer
was 1.5 cm. The duration of the experiment was 3 months.

The experiment was carried out according to the scheme: 1. Control (without
treatment). 2. Analog (KH-2) with concentrations of 0,01%, 0,001%. 3. Com-
pounds 1, 2 with concentrations of 0,01%, 0,001%. The results of the experiment
are presented in the table 3.

Table 3 — Influence of dithiocarbamates 1, 2 on the rooting of the spirea sprouts

Compounds and their Number Length Number Length
concentrations, % of root forming centers | of roots, cm | of shoots [ of shoots, cm
Control (water) 2,1 41 0,9 1,2
KH-2 (0,01%) 1,7 53 0,7 0,8
KH-2 (0,001%) 2,2 6,3 1,0 0,9
1(0,01%) 2,4 53 11 1,6
1 (0,001%) 2,2 6,4 1,3 1,6
2 (0,01%) 2,1 8,0 1,6 1,4
2 (0,001%) 2,4 6,5 1,1 1,0

It should be noted,that comparing the four parameters, in the three para-
meters dithiocarbamatesl, 2 showed a high result in comparison with the control
and the reference standard KH-2 (table 3).

Thus, the number of root centers, the length of the roots, the number and
length of the formed shoots in the control were 2,1 cm, 4,1 cm, 0,9 pieces and
1,2 cm, respectively, for the preparation KH-2 at a concentration 0,01% - 1,7 cm,
5,3 cm, 0,7 pieces and 0,8 cm, but using compound 1 - 2,4 cm, 5,3 cm, 1,1 pcs
and 1,6 cm and compound 2 — 2,1 cm, 8,0 cm, 1,6 pcs and 1,4 cm.
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At a concentration of 0,001% the number of root-forming centers, the length
of the roots, the number and length of the formed shoots for the preparation KH-2
were, respectively, 2,2 cm, 6,3 cm, 1,0 pieces and 0,9 cm, for compound 1 -
2,2 cm, 6,4 cm, 1,3 pieces and 1,6 cm, and using compounds 2 — 2,4 cm, 6,5 cm,
1,1 pieces and 1,0 cm.

It was established that the treatment of seedlings with dithiocarbamates 1, 2
activates the formation of the root system and shoots in comparison with the
control and the reference standard KH-2. When treating the sprouts, potassium
O-quinolin-8-yl-carbonodithioate 2 turned out to be the most effective, which, at a
concentration of 0.01%, showed a good result along the root length - 8 cm, the
number of formed shoots was 1.6 and the average length of these shoots was
1.4 cm.

Thus, as a result of the conducted research, new sodium 2-hydroxyethyl
(methyl)carbamodithioate and potassium  O-quinolin-8-yl-carbonodithioate,
possessing root-forming activity were synthesized. It was established that the
studied growth regulators have high biological activity and can be used in the
technology of accelerated cultivation of planting material.

EXPERIMENTAL

The course of the reaction and purity of the products were monitoredby TLC
analysis on “Silufol UV-254" plates, eluent was ethanol - benzene (1:3). Elemen-
tal analysis was performed on the CE 440 elemental analyzer. The IR spectra of
synthesized compounds were recorded on a Nicolet 5700 spectrometer in KBr
tablets. The *H and**C NMR spectra were recordedon a JNM-ECA 400 (Jeol)
spectrometer in D,Osolution.

Sodium 2-hydroxyethyl(methyl)carbamodithioate (1). A solution of
2,02 g (0,026 mol) carbon disulfide in 10 ml of alcohol was added dropwise with
stirring to a solution of 2 g (0,026 mol) 2-(methylamino)ethanol and 1,06 g so-
dium hydroxide in 15 ml of alcohol cooled to -5 °C. The reaction mixture after
the addition of carbon disulfide was stirred for 2 hours. The solvent was distilled
off under reduced pressure and the solid residue was purified by recrystallization
from benzene. Sodium 2-hydroxyethyl(methyl)carbamodithioate 1was obtained in
3,2 g (70%) yield.

Potassium O-quinolin-8-yl-carbonodithioate (2).A solution of 3,8 ¢
sodium hydroxide in 10 ml of distilled water was added to a solution of 10 g
(0,068 mol) quinoline-8-ol in 30 ml of alcohol. Then a solution of 5,2 g
(0,068 mol) carbon disulfide was added dropwise at a temperature 0-5 °C. Then
the temperature of the reaction mixture was slowly raised to room temperature.
The reaction mixture was stirred at room temperature for four hours. The solvent
was distilled off under reduced pressure and the solid residue was purified by
recrystallization from benzene. Potassium O-quinolin-8-yl-carbonothioate 2 was
obtained in14,86 g (86%) yield.
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Pe3rome

E. C. Cotuesa, M. C. Myxanosa, XK. A. Paxvimbexos, B. K. IO, I'. C. Myxanosa

2-(METUJIAMUHO)STAHOJIABIH, X)KOHE
XWHOJINH-8-OJIAbIH JUTNOKAPEAMATTAP CMHTE3I
KOHE OJIAPJIbIH TAMBIPJIAHABIPFBIII AKTUBTIIII'T

JKana OHONOTHSIIBIK AKTHBTI KAJIWil JKOHE HATPUU JMTHOKAapOaMaTrTapbl 2-METHII-
AMHHOATAHOJ/IBIH JKOHE XWHOJHMH-8-0JIBIH KYKIPTKOMIPTEKIICH CIITI KaTBICHIHAA OeiMe
TeMIepaTypachlHIa dPEKeTTeCyi apKbUIBI CHHTE3ICITIHIT aubIHABL. Peakiusa HoTIKeciHme
HaTpuit 2-ruppokrcudTI(MeTin) KapGamomutnoarst (70%) skxome kamwmit O-XWHOIHH-8-
unkapoonoautroarsl 2 (86%) Geinin anbiHasl. CuHTe3nenreH 1,2 KOCBUIBICTAPABIH KY-
pbUIBICHE 31eMeHTTIK Tannay, UK-cnexrpockomnust sxoHe SIMP 1H sxone 13C cnekrpocko-
NUsIChl HeTi3ZiepiHae gonenieH1i. TaMbIpIaHIbIPFBIII AKTHUBTLTIKKE XKYPri3ilireH ChIHAK
WBOJIMCTTI cMpes KemeTTepi 1, 2 nutnokapOoaMaTTapbIMeH OHIEY TaMbIp JKYHECIH )KoHe
ocKiHmepi akTuBTeHIipreHinkepcerti. Kamuit O-XuHOIMH-8-1I1-KapOOHOIUTHOATHIHBIH
2 s>ddexruBriniri xorapeiekenairi 0,01% koHUeHTpauusaa TaMblp Y3bIHIBIFEI OOMBIHIIA
€H >KOFapbl HOTHXE — 8 CM KOpCeTTi, Ty3UIreH ocKinaepiH cansl — 1,6 :oHe 0Chl OCKiH-
JIEpiH OpTaIia Y3bHIIFH -1,4 cM.

Tyiiin ce3aep: 2-(METHIAMIHO)3TaHON, XUHOIMH-8-011, KYKIpTKOMIpTeK, JUTHOKAp-
Gamarrap, “H xome *C SIMP CIeKTpOCKOIHS, TAMBIPIAHIBIPFBIIT aKTHBTLTIK.
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Pe3zrome
E. C. Couesa, M. C. Mykanosa, K. A. Paxumbexos, B. K. IO, I'. C. Mykanosa

CHUHTE3 1 KOPHEOBPA3VYIOIIAS AKTUBHOCTDh IUTUOKAPEAMATOB
HA OCHOBE 2-(METUJIAMMWHO)3TAHOJIA 1 XUHOJIMH-8-0OJIA

HoBble Onosornyeckn akTHBHBIEC AUTHOKAapOaMaThl Kajlks U HATPUsl CHHTE3NPOBAHBI
B3aHMO/JICHCTBHEM 2-(METHIAMHHO)3TAHONA U XWHOJUH-8-071a ¢ CEepOyrIepoaOM B IMpH-
CYTCTBHM DPAacTBOpa IIEJOYM B JTAaHOJNC NMPU KOMHATHOW Temiepatype. B pesynbrate
peakiuii ObLIM BBIAEIEHBI 2-THAPOKCHITHI(METHI) KapOamoautnoar Hatpus (70%) u
O-xunHonmuH-8-unkapoonoauTHoaT Kanust 2 (86%). CTpyKTypa CHHTE3MPOBAHHBIX COEMIH-
HeHui 1, 2 ycTaHOBIEHa Ha OCHOBAHUM JaHHBIX 3JeMEHTHOro aHanusa, MK-ciekrpocko-
man 1 cnektpockomuy SIMP 'H u °C. Mcnbitanns Ha KOpHEOOPa3ykoNIyio aKTHBHOCT
MMOKa3aJid, 4TO 00paboTKa YCPEHKOB CITUPEH MBOJIMCTHON muTHOKapOamaramu 1, 2 akTu-
BU3UpYeT (GopMHUpoBaHHE KOPHEBOW cucteMbl U nobderoB. Haubonee adpdexTrBHBIM OKa-
3acss O-XWHONMH-8-UI-KapOoHOIUTHOAT Kanusi 2, KoTtopblii npu koHueHtpauuun 0,01%
MOKa3al BBICOKMH pe3yJbTaT IO JUIMHE KOpHEeW — 8 cM, KoJM4ecTBO 0Opa3oBaBIIMXCS
moberoB 1,6 u cpenHss mrHA 3TUX MO0ETroB cocTaBmia 1,4 cM.

KunroueBble cioBa: 2-(METHIAMHHO)ITAHON, XHHOJUH-8-0JI, CEpOYTrIepoa, JUTHO-
kap6amartsl, criekrpockorms “H n PCSIMP, kopreoGpasyromas akTHBHOCTb.
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