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Abstract. The alkylation of potassium (3-morpholyl)propyldithiocarbamate with
haloalkylswas studied. Conditions for the synthesis of new alkyl esters of (3-morpholyl)-
propyldithiocarbamic acid were developed. Hexyl, heptyl, octyl, nonyl, decyl and dodecyl
esters of (3-morpholyl)propyldithiocarbamic acid were synthesized in67, 68, 91, 81, 67
and 87 % yield. Structure of alkyl esters of (3-morpholyl)propyldithiocarbamic acid was
established based on IR and *C NMR spectroscopic data.
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The chemistry of sulfur compounds is an important and intensively deve-
loping field of organic synthesis. Most of the reactions involving sulfur are asso-
ciated with the use of various sulfurizing reagents. So, a special place in the syn-
thesis of organic sulfur compounds is occupied by carbon disulfide, which is a
sulfurizing reagent in the synthesis of dithiocarbamates and dithiocarbamic acids.
Dithiocarbamates are widely used in various fields of practice: chemistry and che-
mical technology, mineral processing, agriculture, medicine and technology.

Dithiocarbamatesare used in analytical chemistry to detect p- and d-elements
having affinity to sulfur, as well as for separation, masking and extraction photo-
metric determination of many metals, for example, Cu, Ag, Bi, Cd, Co, As (l1),
for gravimetric definition of In, titrimetric — Hg, Pb, Pt, Te. Thus, morpholin-
dithiocarbamateis used for the photometric determination of Cu, Co, and Ni in an
aqueous methanol medium. Diethanoldithiocarbamateis used for photometric
determination of Cu, Co and Ni or pairs of elements Cu and Ni, Cu and Coin
aqueous solutions, for the determination of Cu in lubricating oils, alloys, steels
and aluminum alloys [1].

Derivatives of thio- and dithiocarbamic acids are widely used as herbicides
and fungicides.By the transition from the derivatives of thiocarbamic acid to the
derivatives of dithiocarbamic acid decreases herbicidal activity, whereas
fungicidal and bactericidal activity increases.Salts of dithiocarbamic acids with
different metals have the practical importance, which are used as fungicides for
combating plants diseases [2].Many derivatives of dithiocarbamic acids are
usedalso as flotation reagents in the flotation of polymetallicsulphide ores [3].

The diverse activity of the dithiocarbamates and their derivatives, the
increased stability of many of them to the action of radiation, as well as the use in
mineral processing, agriculture and medicine, all contribute to the urgency of our
studies on the synthesis of new dithiocarbamic acid derivatives.
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With a view to the synthesis of new derivatives of alkyl esters of dithiocar-
bamic acids containing in their structure the saturated hydrocarbonic chain was
taken (3-morpholyl)propylditiocarbamate potassium as the starting substrate.

Potassium (3-morpholyl)propyldithiocarbamate was synthesized by the
interaction of equimolar amounts of 4- (3-aminopropyl)morpholinel with carbon
disulfide at a temperature of 0-5 °C in the presence of potassium hydroxide in
ethyl alcohol. Potassium dithiocarbamate2was formed as a white crystalline sub-
stance, which was isolated by filtration from the reaction mixture and washed
with methylene chloride. The potassium (3-morpholyl)propyldithiocarbamate 2
was synthesized in 96% vyield.

S
\ Cs, \ I
O  NCH,CH,CH,NH, — 0  NCH,CH,CH,NH-C—SK
\ / KOH, EtOH \ /

| 2

The composition and structure of the potassium dithiocarbamate2were
established bythe elemental analysis and IR spectroscopy. The physicochemical
characteristics of the compound 2 are shown in the table 1. An absorption band of
the valence vibrations of the NH group is presentin the IR spectrum in the region
of 3299 cm™. The absorption bands in the region 2962, 2918, 1241-1448 cm™
refer to the valence vibrations of the CH, groups. The valence vibrations C = S
correspond to absorption in the region of 1027 cm™. In the region of 816 cm’
‘appears an absorption band of the C-S bond.

Conditions of alkylation of potassium (3-morpholyl)propyldithiocarbamate
were studied and new alkyl esters of (3-morpholyl)propyldithiocarbamic acid
were synthesized. The alkylation reaction of potassium (3-morpholyl)propyl-
dithiocarbamate2 with saturated haloalkylswas carried out at room temperature in
acetone.

/\ Br(CH)nCH;  /~\ S
O NCH,CHCHNH-C—SK ——— 2~ 3 NCHZCHZCHZNH~C/

5 Acetone S(CH,)NCH;

3-8
n=5,6,7,8911

As a result of isolation from reaction mixtures were obtained in the indi-
vidual form hexyl, heptyl, octyl, nonyl, decyl and dodecyl esters of (3-morpho-
lyl)propyldithiocarbamic acid 3-8in 67, 68, 91, 81, 67, 87 % yield, respectively.

The elemental analysis, TLC and IR spectral data confirm composition and
individuality of the synthesized compounds. The yield and physicochemical con-
stants are presented in table 1. Structure of the synthesized alkyl esters of (3-mor-
pholyl)propyldithiocarbamic acid 3-8 is established based on the *C NMR
spectra, thespectral data of which are presented in table 2.
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Tablel — Physicochemical constants for compounds 2-8

- Yi;OId' rrlg acetoneR:fhexane I/IK-spectia, v, o’
(1:7) NH c=S C-S
1 2 3 4 5 6 7
2 96 193-195 0.14 3299 1027 816
3 67 Oil 0.86 3234 1117 939
4 68 Qil 0.85 3234 1120 936
5 91 Qil 0.83 3240 1115 868
6 81 34-36 0.82 3234 1120 936
7 67 oil 0.81 3236 1115 869
8 87 38-40 0.79 3238 1115 998
Continious of the table 1
No Found, % Formula Calculated, %
C H N S C H N S
1 8 9 10 11 12 13 14 15 16
2 37.30 557 |[10.62| 25.03 | CgHisKN,OS, | 37.18 5.85 10.84 | 2481
3 55.45 9.03 9.50 | 21.36 | Cy4HpgN,0S, | 55.22 9.27 9.20 21.06
4 | 56.32 9.27 8.55 | 20.31 | CysH3N,0S, | 56.56 9.49 8.79 20.13
5 57.57 9.50 8.20 | 19.05 | Cy6H3N,0S, | 57.78 9.70 8.42 19.28
6 58.75 9.68 8.31 | 18.29 | Cy7Hx%N,0S, | 58.91 9.89 8.08 18.50
7 59.80 | 10.28 | 7.53 | 17.53 | CygH3N,0S, | 59.95 | 10.06 17.77 17.78
8 61.37 | 10.25 | 4.04 | 19.13 | CyoH3gN,0S, | 61.58 | 10.03 4.22 19.34

In the IR spectra of compounds 3-8 in the region 0f3234 cmis found
an absorption band of the stretching vibrations of the NH group. An absorption
band of the valence vibrations of the C = S group is present in the region of
1115-1120 cm™. The absorption band of the C-S bond is present in the region of
543-669 cm™.

Analysis of the™®C NMR spectra (table 2) of the compounds 3-8 confirms
their structure. In the *C NMR spectrum, the signal of the carbon atom of the
methyl group is manifested in the strong-field spectral region 6 14.11-14.24 ppm.
Chemical shifts of carbon atoms of methylene groups of the alkane chain appear
in the range of & 22.55-58.60 ppm. The carbon atoms of morpholine are resonated
in the range of 6 53.40-53.60 ppm. (-N (CH2) 2) and & 66.54-67.04 ppm. (O
(CH2) 2). The carbon atom of the C = S group resonates in the weak-field region
6 197.43-197.77 ppm.
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Table 2 - 3C NMR(8, ppm) spectraldataforcompounds 3-8

Carbon O\_/NClec%-!zC?-!zNHC 4 X 8 10 | 12 N 14
atom g S CHs
3 4 5 6 7 8
O(CH,),- 67,02 66,61 66,54 66,85 67,04 66,71
N(CH,),- 53,60 53,42 53,40 53,53 53,60 53,47
-C=S 197,43 | 197,73 197,77 19762 197,44 197,73
CH, 58,57 58,17 58,12 58,46 58,60 58,30
C?H, 22,67 22,68 22,72 22,77 22,77 22,79
CH, 48,50 47,84 47,75 48,27 48,55 48,01
C*H, 35,23 35,24 35,24 35,27 35,24 35,27
C°H, 29,34 29,34 29,32 29,56 29,00 29,75
CH, 28,63 28,94 28,98 29,00 29,28 29,01
C'H, 31,43 28,94 29,22 29,29 29,40 29,37
CtH, 22,60 31,78 29,22 29,36 29,63 29,73
C°H, - 22,55 31,88 29,38 29,60 29,70
%y, - - 22,55 31,96 29,40 29,62
C"H, - - - 22,55 31,97 29,44
Cc*H, - - - - 22,64 29,30
C®H, - - - - - 32,09
C¥H, - - - - - 22,54
CHs, 14,11 14,19 14,20 14,23 14,22 14,24
Experiment

Control of the reaction was carried out by TLCon Silufol UV-254 plates,
eluent acetone-hexane (1: 7). IR spectra of synthesized compounds are recorded
on a Nicolet 5700 device in tablets with KBr, with 0.25% and in a thin layer.

NMR spectra were obtained on a INM-ECA 400 (JEOL) spectrometer.

Potassium (3-morpholyl)propyldithiocarbamate 2. Solution of potassium
hydroxide (8.4 g, 0.15 mol) in water (5 ml) was addedto the mixture of of 4-(3-
aminopropyl) morpholinel (21.63 g, 0.15 mol) in 50 ml of alcohol. Then a solu-
tion of carbon disulfide (12.16 g, 0.16 mole) in alcohol (10 ml) was added-
dropwise at 0-5 ° C with stirring. The reaction mixture was stirredat 0-5° C for 3
hours. The resulting white crystals were filtered on a Shott funnel and washed
with methylene chloride. Potassium (3-morpholyl)propyldithiocarbamate was

obtained in 35 g (96%) yield.
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Hexyl(3-morpholynolpropyl)carbamodithioate 3. Solution of 1-Bromo-
hexane (4.95 g, 0.03 mol)in acetone (5 ml)was added dropwiseto the mixture of
Potassium (3-morpholyl)propyldithiocarbamate 2in acetone (25 ml)with stirring.
The reaction mixture was stirred at room temperature for 16 hours. The preci-
pitate formed was filtered out, the solvent was distilled off in a vacuum of the
water jet pump.The resulting mass as an oil was dried in a vacuum of the oil
pump. Product was obtained in6.12 g (67%) yield.

Heptyl(3-morpholynolpropyl)carbamodithioate 4 was synthesized by the
similar procedure. The yield was 6.5 g (68%).

Octyl(3-morpholynolpropyl)carbamodithicate 5 was synthesizedby the
similar procedure. The yield was 9.11 g (91%).

Nonyl(3-morpholynolpropyl)carbamodithioate6 was synthesized by the
similar procedure. The yield was 7.02 g (81%).

Decyl(3-morpholynolpropyl)carbamodithioate7 was synthesized by the
similar procedure. The yield was7.19 g (67%).

Dodecyl(3-morpholynolpropyl)carbamodithioate 8 was synthesized by the
similar procedure. The yield was 10.17 g (87%).

The research was carried out according to the scientific and technical
program No. BR05234667 within the framework of program-targeted financing
CS MES RK.
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Pe3lome
M. C. Myxanosa

(3-MOPOOJIMIT)ITPOIMUITANTUOKAPBAMUH KbILIKBIJIBIHBIH,
AJIKWJI OOUPJIEPIHIHCUHTE3AEY

Kanuit  (3-Mopdonmn)nponmianTnokap6aMaThlH  raJoreHaIKWIACPMEH aJIKWIACY
seprremini. (3-Mop(oIHIT)IPONMHIIUTHOKapOAMIH KBIIIKBUTBIHBIH KaHa aIKHI dGupiepi
CHHTE3IHIH JKaFIaiapbl )KacalbHABL (3-MOPGOIIII)IPONHIAUTHOKAPOAMIH KBIIIKBLITBI-
HBIH TeKCHWJI, TeNITHJI, OKTHJI, HOHWJI, IS JKoHe nojennt d¢upepi coiikecine 67, 68,
91, 81, 67, 87% mbireiMmen cuntesneninai. UK-cnexrpockonusicel xone IMP 13C crnek-
TPOCKOITHS 91icTepi apKbUIbI (3-MOPHOTHIT)IPONMUIAUTHOKAPOAMIH KBIIIKBUTBIHBIH aTKHJT
3¢UpIIepiHiH KYPBUIBICHI aHBIKTAIBIHIBI.

Tyiiin ce3aep: ankuinaey peakuuschl, Kanui (3-MopQoii)nponiauTHokapoa-
Martap, (3-MopQOIUIT)IPONIITUTHOKAPOAMUH KBIIKBUTBIHBIH KU d(HPIEp.
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Pesome
M. C. Mykanosa

CHUHTE3 AJIKWJIOBBIX 5OUPOB
(3-MO@OJINMITPOITUITAUNTUOKAPEAMMHOBOUM KUCJIOTHI

N3zyueno ankunuposanue(3-MophOIIII)IpONMIIUTHOKApOaMaTa KallUsIraloreHai-
kuamu. Pa3zpaGoTaHBl YCIOBHS CHHTE3a HOBBIX aNKHIOBBIX3(GHPOB (3-Mopdoimi)mpo-
MUIAUTHOKAPOAMHUHOBOM KHCIOThI. CHHTE3UPOBAHBI TEKCHIOBBIN, TENTHIOBBINA, OKTHIIO-
BbIif, HOHUJIOBBIN, JACHHIOBBIA U IOACHIIOBBINA 3Pupbl (3-MOPHOIMI) IPOMIIANTHOKAD-
0aMHHOBON KHCIOTHI ¢ BbIxomamu 67,68, 91, 81, 67, 87%, coorBercTBeHHO.MeTonamMu
HK-cnekTpockonuu u crnekrpockonuu SAMP Bc YCTaHOBJIEHA CTPYKTypa aJKHJIOBBIX
3¢upoB (3-MOPQOIHIT) IPONHIIATHOKAPOAMHHOBOM KUCIOTHI.

KaioueBbie c10Ba: peakius aJKuIupoBanus, (3-MophOIHI)IpONUIIUTHOKapOaMaT
KaJIus, aNKAIOBbIE 3GUPHI(3-MOPQOIIIT) IPONHIIATHOKAPOAMUHOBOM KUCIOTHI.
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