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SYNTHESIS AND PHYSICOCHEMICAL PROPERTIES
OF ACETYLENE AMINO ALCOHOLS

Abstract. The article is given an overview of publications devoted to the synthesis of acetylenic amino alcohols
and the possibility of obtaining on their basis of microbiologically active compounds by interaction with phenyl
isocyanate and phenyl isothiocyanate. Acetylene amino alcohols having not only biological activity, but also other
valuable properties, are also the basis for obtaining their derivatives. The yield of derivatives of acetylene amino
alcohols by Manich reaction was 66-73%. Implementation of the reaction at high temperature leads to the passing of
side processes, in particular, the decomposition of acetylene alcohols, resin formation and others.

Absorption spectra corresponding to functional groups and bonds of acetylene amino alcohols are observed on
IR spectra. Physical and chemical characteristics of acetylene amino alcohols were determined: boiling point, chro-
matographic characteristics of R¢ substance, elemental composition of carbon, hydrogen, nitrogen (mass.) and gross
formulas.
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Introduction. From the point of view of various specific properties of compounds, compounds with
an amino group in the composition of which there is an acetylene bond are of particular interest [1-6],
because among them there are compounds that differ in chemical, physiological and biological properties.

One of the most important ways to produce amino acids in the acetylene range is the amino methy-
lation reaction of the German chemist Karl Mannich. To continue this reaction, you need three compo-
nents - the first substrate to be used for aminomethylation (in our case, acetylenic alcohol), the second is
carbonyl (formaldehyde in our case), and the third is the amino component (in our case, dialkyl (diaryl)
amines) [7-9]. As a result of the reaction, the product of aminomethylation is formed and water, the so-
called Mannich base.

V. Nazarov and his colleagues approve that vinyl acetylene homologs do not react with amines and
paraffin even with prolonged heating at atmospheric pressure, but when introduced into the reaction
medium in a catalytic amount of iron salts (FeCl;), the reaction occurs easily and gets amino acid deri-
vatives in good yields (up to 90%) [10]:

— CH=(— C=CH+ (H0 + HNR—— — (H=(— (= C— (B N\R

The interaction of amines of acetylene alcohols with paraformam has been the themes of many
studies. E. Jones and his colleagues obtained the corresponding acetylenic amino acids with a small yield
by the interaction of a-ethynylcarbinol with trioxymethylene and secondary amines [11]:
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PH PH
R—IC—CECH +CH,0 + HNR, —» R—?—C =C—CH,—NR,’
R R

These alcohol acetates under the reaction conditions of Mannich give acetylenic amino alcohols in
high vield (50-90%). Based on these data, the authors concluded that it inhibits the reactions of the
hydroxyl group in a-conditions, close to the three bonds of acetylene alcohol.

IN. Nazarov and G.A. Schwechheimer [12] approve that in the presence of an excess amount of
paraffin compared to equimol when heated amine with dioxane, are formed esters of acetylene and amine
in good vields (56-96%).

(I)—CHZ—CHZ—CN ?—CHZ—CHZ—CN
R— IC—c =(CH+CH,0+HNR, —»R—?—c =(C—CH,—NR,
R R

The reactions of aminomethylation of acetylenic alcohols, benzoates and phenoxyacetates have also
been investigated, and it has been proven that the Mannich reaction going hard with benzoate, especially
phenoxyacetates, compared to acetates [13].

G.A. Schwechheimer [14] proposed a method for the aminomethylation of acetylenic alcohols with
acetals. Given that acetals, acetylenic alcohols are easily formed, and saponified after the mannich
reaction, this method is advantageous and can be widely used. However, all the methods described above,
when performing the Mannich reaction, protection of the hydroxyl groups of acetylene alcohols is
required, and after the saponification reaction for obtain an amino acetylenic alcohol with a free hydroxyl
group, it prolongs the reaction by several stages for obtain the desired end product.

Therefore, in our opinion, recommended N.M. Licbman and S.G. Kuznetsov method of amino-
methylation of acetylene alcohols is convenient [15]:

OH H
R—?—CE CH+CH,0 + HNR," —CuCl R=(—C=C—CH;~NR;’
R’ R’

These authors carefully studied the situation with the Mannich reaction and concluded that the
reaction of aminomethylation easily occurs with the use of copper salt (I) as a catalyst for hydrogen atoms
near the triple bond of acetylene alcohol. According to these scientists, in the case of the Mannich reac-
tion, the process of aminomethylation is always accompanied by one valence copper (possibly with the
formation of intermediate copper acetylide). If during the synthesis copper (II), with the help of formal-
dehyde, is reduced to copper (I) (in alkaline medium) then its catalytic capacity at the beginning of the
reaction will probably be the same with copper (I). It has been established that in a neutral and weakly
acidic medium (using the amine salt), the transition from copper (II) to copper (I) will be difficult and the
yield of the reaction product decreases. The content of the catalyst has little effect on the reaction.

IN. Azerbayev and his colleagues [16-18] proposed a convenient method for obtaining various
acetylene amines by decomposing the amino alcohols of amino acetylene and diacetylene, followed by
aminomethylation of the obtained products:

pH pH
R—lc— C=CH+CH,0 +HNR, ——> R—|C—C =C—CH~NR, —»
R R

P

HCE C_ CHZ_NRZH +R_ C_ K

—212——



ISSN 1991-3494 4. 2019

P PH
R— ?— C=C—C=CH+CH,0+HNR, —> R- $—C=C—CE C—CH/~NR,

R R
OH
R—lc—CEc—CEc—CHZ—NR; — HE=C—C=C—CH—NR,
R CH,O.
-
Ry N-CH,—C=C-C=C—CH~NR, R, N—CH,—(=C-(=C—CH—NR,

Although aminomethylation of acetylene compounds using the Mannich reaction is widely used at
the laboratory level, its mechanism has not yet been confirmed by organic scientists.

The hypothesis that the aforementioned condensation reaction is accompanied by the formation of an
intermediate product of amine and formaldehyde may be testified producing an acetylene base directly
from methylolamines and acetylenes [19]:

HC=CH + HOCH—NR, ——% s HC=(C—CH,—NR,+H,0

According to I.N. Azerbacv and his colleagues compared to hydrogen atoms near triple bonds in the
composition of vinyl acetylene and venyl acetylene, hydrogen atoms near triple bond in the composition
of acetylene alcohols, are non-active under Mannich reaction conditions. In these cases, for reduce the
activation energy of acetylenic compounds with using only the copper compound as a catalyst, they are
involved in the condensation reaction with paraffin and secondary amines.

The synthesis of cycloalkyl and aryl derivatives of acetylenic amino alcohol and their holonolitic
properties were studied in order to search for biologically active compounds. There is evidence that, when
a carbon atom is replaced near the carboxyl groups with cycloalkyl, the biological activities of cycloalkyl
derivatives of acetylene amino alcohols may be higher and more toxic compared to aryl derivatives [20].

The authors of [21], continuing the search for biologically active compounds, were synthesized
succinates, sulfonates, tartrates and adipates of pyrrolidine and rows of piperdiae, and were established
that the cholinolytic properties of cyclopentyl and cyclohexyl derivatives are high.

Thus, acetylenic amino alcohols are not only biologically active, but are also the basis for obtaining
derivatives with useful properties, and are capable of having such propertics. In this regard, these
compounds are of great interest.

Methods. Some amino alcohols have been obtained by aminomethylating acetylenic alcohols using
Mannich reaction. For aminomethylation of acetylenic alcohols in the presence of formaldehyde,
diphenylamine reacts with morpholine

P P
R—é—(‘ECl{Jr(HZOJr}N—K'—» R—C—(=C—CH—N—R+HO (-1V)

R
where:
R=R =-CH;,R + R’ = -(-CH,-),-O-(-CH,-),- @
R =-CH;, R =-C,H;, R" + R" = «(-CH,-),-0O-(-CH;-),- (1D
R=R =-CH;,R' =R’ =-C4H; (I11)
R=-CH;, R =-C,H;, R =R’ =-CH; av)

Carried out the reaction of aminomethylation in a dehydrated medium of dioxane while heating at the
temperature of 80-90°C. As catalyst used is freshly prepared copper chloride.

— 213 =——



Bulletin the National academy of sciences of the Republic of Kazakhstan

Results and discussions. In tables 1 and 2 are presented the physics-chemical characteristics of the
obtained acetylene aminoalcohols.

QH
R —C—C =C—CH,~N —R’
RV "

Table 1 — Physicochemical characteristics of the obtained acetylene aminoalcohols

ontimane | R R R 5 | merey column |
I -CH, -CH, R"),=~(CH,),-0-(CH,), 72 128/4 0,31
il -CH; -C,Hs (R")=-(CH,)-O-(CH,), 67 125/3 0,27
11 -CH; -CH; -CsHs 73 127/3 0,36
v -CH; -C,Hs -CeH; 66 126/3 0,31
Table 2 — Elemental composition of acetylenic amino alcohols
%;)g;ﬁ;uf@d _ fOlll;l, % _ Brutto formula _ calcul;ted, % _

I 65,62 9,33 7,72 CoH;:NO, 65,57 9,29 7,65

I 67,30 9,71 7,20 C1H;sNO, 67,00 9,64 7,11

111 81,54 721 5,32 CgH;oNO 81,51 7,17 5,28

v 81,83 7,65 5,13 C1oHy NO 81,72 7,53 5,02

From table 1 it can be seen that the yield of acetylenic amino alcohols at the Mannich reaction is in
the range of 66-73%. Compared to acetylene alcohols, these values are slightly low. Because, in our
opinion, this is due to the high temperature of the process, as well as the production of side reactions such
as decomposition of acetylene alcohols, coating with resin, and other additional reactions.

Table 3 — The main absorption zone of the IR spectra of acetylenic amino alcohols

Connections or groups
2;’3;5;’1“;}3 Cc=C C-N C-0-C —CH,~ C.H; O-H
Vibration of Valence Frequency, v, sm’
I 2207 1219 1195 1921 - 3625
I 2195 1220 1185 1924 - 3614
I 2200 1220 1190 1923 1580 3623
v 2213 1220 1195 1924 1585 3621

From table 3 it can be seen that, depending on the bond and the main groups, the oscillation fre-
quency of the IR spectra of acetylene amino alcohols is shown in the characteristic vibration zones, so
proves their structure.

Conclusion. Thus, the synthesis of acetylenic alcohols, glocolev and aminoalcohols is realizable
processes without obstacles. With a high yield, acetylene amino alcohols under Favorsky reaction con-
ditions in a medium of dried diethyl ether in the presence of thoroughly crushed technical potassium
hydroxide at low temperature are obtained with a process of condensation of ketones with acetylene (to
obtain acetylene alcohols) acetylene alcohols with ketone (to obtain symmetric and asymmetric acetylene
glycols) , at the conditions of Chodkiewicz-Kadio reaction of diacetylenic glycols, acetylene alcohols with
bromoacetylene alcohols.

Also, with the interaction of acetylenic alcohols with formaldehyde and dialkylamines (or cyclic
amines) under the conditions of the Mannich reaction in the presence of copper (I) chloride in the catalytic
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content and in the medium of the dried dicthyl ether can be obtained synthesis of glokolev and amino
alcohols.

With this, by synthesis several acetylenic amino alcohols were obtained. Our upcoming goal is to
investigate the biological properties of salt-like esters - carbamates and thiocarbamates, after synthesis
obtained through interaction their with phenyl isocyanate and phenyl isothiocyanate.

Such interest is not only based on the above information, but is also related to the data obtained in
recent times. For example, with French scientists were found among compounds of a substance with
medicinal properties, similar the above substance [22, 23] and Chinese scientists have found carbamate
compounds with high action against microorganisms [24]. Russian scientists claim that some of the
carbamites have fungicidal properties significantly [25].
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ANETWIEH AMUHOCHHUPTTEPIHIH CHHTE3I /KOHE ®PU3UKA-XUMUAJIBIK KACHETTEPI

AnnHoTtamus. Makanaza aneTwieH aMHHOCIHHMPTTEPIH CHHTE3ACYTe OarbIIITANFAH >KAPHUIAHBIMIAPFA IHONY
sKacaibll, onapabl (DCHITM30LMMAHAT JKOHE (DEHUIM30THOLMAHATIICH OPEKETTECTIPY APKBLUIBI MHUKPOOHOJIOTHSLIBIK
OenceHal 3aTTapabpl Xy MYMKIHIONIT KapacTHIPBUFAH. ALCTHICH aMHHCIIHPTTEPI OMONOTHSUIBIK OCICEeHAl FaHa
emec 0acka /1a makJarel KACHETTEPre Ue TYBIHABLIAPIBI ATy Fa HEri3 00Ty BIMCH KaTap e34epi A¢ COHIal KacHeTTepre
re OONyBI BIKTUMAJ. ALCTHICH AMHHCIHPTTCPIHIH NIBIFBIMBI MaHHHX PEaKUMCHI KaFmadbHAa 66-73% apaisr-
FRIHAA OOMIABI. PeakImsiHBIH >KOFAphl TEMIICPATyPasa KypyiHe OaHIaHBICTHI KEHOIP KOCHIMINA PEAKIFSLIAPIBIH —
arleTHIICH CHHPTIHIH BIABIPAYHI, IMAHBIPIAHy >koHE T.0. Oaiikamapl. MK-crekrprepiHne amneTwiacH CIHPTTEPIHIH
()YHKIIMOHANIBIK TONTAPhl MCH OAMIAHBICTAPBIHA TOH JKYTHIIY KOJAKTAPBIHBIH OAPIBIFBI ACPIIK AHBIKTAIABL. Arre-
THJICH AaMHUHCTIIMPTTEPIiHIH (PH3HKA-XUMILIIBIK CHIIATTAMAIAPbL: KalHAY TEMIIEPATyPachl, 3aTTHIH XPOMAaTOTPa(HLIBIK
CHIATTaMAackl Ry, KOMIPTEK, CyTEK, a30TThIH 3IEMEHTTIK KypaMbl (Macc.) skoHe OpyTTo-(opMy Tanapsl aHBIKTaIbL.

Tyiiin ce3mep: AauUCTWICH AMHHOCIHPTTCPI, KapOAMHH KBIOKBUIAAPEI, KapOaMaTtrap, THOKapOamarTap,
MHKPOOHOJIOTHSIBIK OCICCHILIIK.
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CHHTE3 ! ®U3UKO-XUMHUECKHE CBOMCTBA AIIETHJIEHOBBIX AMUHOCIIHPTOB

Annortamusi. B crarbe maercst 00630p myOnmKammi, MOCBSINCHHBIX CHHTE3Y AUETHICHOBBIX AMHHOCHHPTOB M
BO3MO>KHOCTH TIOJIYYCHHSI HA MX OCHOBE MHUKPOOHOIOTHYECKH AKTHBHBIX COCIUHCHUH B3aUMOACHCTBHEM C (heHMIm-
30IMAHATOM M (PEHWIM30THOIMAHATOM. ANECTHJICHOBBIC AaMHHOCIHPTHL OONAJAIONIHE HE TOIBKO OHOJIOTHYECKOH
AKTHBHOCTBIO, HO M APYTHMH LCHHBIMH CBOWCTBAMH, SIBJLTIOTCS TAKKE OCHOBOM UL MOJIYICHUS UX MPOU3BOTHBIX.
BbIxoa MpOW3BOIHBIX ALECTHICHOBBIX AMHHOCHHPTOB MO peakuuu ManHmXa cocrasmi 66-73%. OcymecTsicHuE
peaKknuy IPH BBICOKOH TEMIEpaType MPHBOAWUT K IPOTCKAHHIO MOOOYHBIX IPOIICCCOB, B YACTHOCTH, PA3IOKCHHUC
AUCTHIICHOBBIX CITHPTOB, cMoyooOpasoBanue W apyrue. Ha MK-cmekrpax HAOMFOMAIOTCSA CHCKTPHI MOTJIOIICHHA,
COOTBETCTBYIOIME (DYHKIMOHATBHBIM TPYIIIAM M CBA3IM aICTHICHOBBIX aMHHOCHHPTOB. OmpeaeieHsl (u3HKO-
XHMHYCCKHE XAPAKTCPHCTHKH AlCTHJICHOBBIX AMMHOCIIHPTOB: TEMIICPATYPhl KHICHHUS, XpoMartorpadutieckas
XAPAKTCPHCTHKA BEIICCTBA Ky, 3TCMCHTHBIN COCTAB YINICPOJa, BOAOPOAA, a30Ta (MAcC.) H OPyTTO-(HOPMY JIBL

KimoueBpie cj0Ba: aneTHICHOBBIC AMHUHOCIHPTHL, KapOAMHUHOBBIC KHCIOTHI, KapOaMaThl, THOKapOaMarsl,
MHKPOOHOJIOTHYECKAS AKTHBHOCTb.
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