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The interesterification reaction of the ethyl (1) and isopropyl (1) ethers of sulphoimides of saccharin-5-
and -6-carboxylic acids with glycerine has been studied. The corresponding 2-hydroxypropyl-1,3-bis-
esterosulphoimides of saccharin-5-and-6-carboxylic acids have been synthesized. They have been char-
acterized by elemental analysis and method of the IR spectroscopy. It has been elucidated that in use of
10% PbO catalyst per mass of glycerine a yield of purposeful product reaches its greatest value — 82

and 85% depending on used saccharin: (-5-) or (-6-).

Keywords: alkyl ethers, saccharin-carboxylic acids, sulphoimide, glycerine.

Introduction

It is known that the ethers of trimellitic
and pyromellitic acids are the monomers for
preparation of thermo- and radiation-resistant
polymers [1].

In the literature there are data about syn-
thesis of diesterodisulphoimides by interesteri-
fication of the methyl ether of sulphoimides of
saccharin-monocarboxylic acids by aliphatic
and aromatic glycols [2, 3].

In this paper the interesterification reac-
tion of the ethyl and isopropyl ethers of
sulphoimides of saccharin-5- and -6-carboxylic
acid with glycerine is described.

The aim of this work is the synthesis of
new monomers on the basis of sulphoimides of
saccharin-5- and -6-carboxylic acids for their
further application during preparation of ther-
mostable polymers.

Experimental

Synthesis of the alkyl ethers (ethyl- and
isopropyl-) of sulphoimides of saccharin-5- and
-6-carboxylic acids. The synthesis of the ethyl or
isopropyl ethers of saccharin-5- and -6-carboxylic
acids was carried out by heating of mixture con-
sisting of 22.7 (0.1 mol) saccharin-5- and -6-
carboxylic acid, 240 ml of absolute ethanol or
isopropyl alcohol and 18 ml concentrated sul-
phuric acid. It was boiled with reflux condenser
equipped with chlorocalcium tube to complete
water separation and preparation of homogeneous
transparent solution, which was cooled and
poured into 600 ml distilled ice water. For ethyl

ethers: Tmert (1) =129°C. Trere (11) =139-140°C.
For isopropyl ethers: Tmer (I) =145°C. Tmet
(I') =153-154°C.

Synthesis of 2-hydroxypropyl-1,3-bis-
esterosulphoimides of saccharin-5-(a) and -6-
(b) carboxylic acids. The mixture of 25.4 g (0.1
mol) of the ethyl ether of sulphoimide of saccha-
rin-5- and -6-carboxylic acids and 4.9 g PbO in
49.6 g (0.5 mol) of 1,2,3-propantriol (glycerine)
at mixing was heated to 124-126°C for 3-4 h.
The reaction mass was dissolved in acetone and
isolated by distilled water.

The prepared grayish-white crystalline
product was dried at room temperature and
brought to constant mass in vacuum. The prod-
uct on the basis of sulphoimide of saccharin-5-
carboxylic acid have Tei; (a) =149-151°C.

The product on the basis of sulphoimide
of saccharin-6-carboxylic acid corresponded to
Trmett (b) =158-160°C.

There have been analogously synthesized
the above-mentioned compounds on the basis of
isopropyl ether of sulphoimides of saccharin-5-
and -6-carboxylic acids.

The boiling temperature of glycerine and
solvents corresponded to the literary data [4].

The IR spectra were taken on IR-Fourier
microscope LUMOS (firm BRUKER Germany)
in the range of wave frequencies 600-4000 cm™
on the crystal diamond.

Results and discussion

With the aim of synthesis of the new re-
action ability monomers in the first stage there
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have been prepared the alkyl ethers (ethyl- and
isopropyl-) of saccharin-5- and -6-carboxylic
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acids on scheme:

coO CcoO
~ |/ N\ (H2SOy) Z N \
HOOC+ P ————= ROOC—, | NH |
N-""50; B N"Nso7”

R= *C2H5, *C3H7 .

In the second stage by interesterification of
the prepared ethers by glycerine 2-hydroxypropyl-

CH,~CH-CH,

2ROOC— | NH +
2

1,3-bis-esterosulphoimides of saccharin-5- and -6-
carboxylic acids have been prepared:

PbO

| —_—
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R= *Csz, *C3H7 .

As a result of interesterification there
have been prepared 2-hydroxypropyl-1,3-bis-
esterosulphoimides of saccharin-5-(a) and -6-
(b) carboxylic acids having ester and
sulphoimide groups in their composition [5].

During carrying out of interesterification
of the alkyl ethers of saccharin-5- and -6-
carboxylic acids with glycerine PbO has been
used as the catalyst. It has been elucidated from
obtained data that a yield of the purposeful
products mainly depends on quantity of the
used catalyst. It has been established by test
way that in use of 10% PbO catalyst per mass
of glycerine a yield of 2-hydroxypropyl-1,3-bis-
esterosulphoimides of saccharin-5- and -6-
carboxylic acids reaches its greatest value — to
82% (a) and 85% (b).

It has been established that with increase
of a number of hydrocarbons in ether group of
sulphoimides of saccharin-5 and 6-carboxylic

I
OH o)

acids the interesterification reaction occurs at
lower temperatures.

The composition and structure of 2-
hydroxypropyl-1,3-bis-esterosulphoimides  of
saccharin-5-(a) and -6-(b)carboxylic acids have
been determined by elemental analysis and IR
spectroscopy.

The physical constants of the products (a)
and (b) are presented in Table. It has been de-
tected that in the IR spectra of these compounds
there are the absorption bands in the fields of
1300-1250 cm™ and 1100 cm™ corresponding to
the valence vibrations of C-O-C ester group,
and also the absorption bands in the field of 1720
cm™ characteristic for >C=0- group in esters. In
addition, there are the absorption bands in the
fields of 1730, 1370, 1180 and 30002840 cm™
characteristic respectively for >C=0 groups of
SO, and >NH saccharin cycle [6].

Physical constants of 2-hydroxypropyl-1,3-bis-esterosulphoimides of saccharin-5-(a) and -6-(b) carboxylic acids

Found, % .
Compound Brutto formula Calculated, % M T%‘e“ : Y'osld’
C H | N 5 C 0
a C19H14011N,S, 43.85 2.60 | 5.45 12.07 510 149-151 82
b 44.74 2.74 | 549 12.57 158-160 85
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Conclusions

1. The interesterification reaction of the ethyl
and isopropyl ethers of sulphoimides of
saccharin-5- and -6-carboxylic acids with
glycerine has been studied. The
corresponding  2-hydroxypropyl-1,3-bis-
esterosulphoimides of saccharin-5- and -6-
carboxylic acids have been synthesized.

. It has been established that at use of 10%
PbO catalyst for mass of glycerine a yield
of the purposeful product reaches its
greatest value — to 82 and 85% depending
on used saccharin: (-5-) or (-6-).

. The synthesized 2-hydroxypropyl-1,3-bis-
esterosulphoimides of saccharin-5-(a) and
-6-(b) carboxylic acids are of interest for
their use as the monomers at preparation

the hardener-plasticizer of epoxy diene
resins.
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of linear and highly branched sul-
phoimide-containing polymers and also as

SAXARIN-5- VO -6-KARBON TURSULARININ
2-HiDROKSIPROPIL-1,3-bis-EFiIROSULFIMiDLORININ SINTEZi

E.T.Aslanova, T.A.Aslanov, A.A.Maommadova, B.A.Mammadov, D.N.Nurullayeva

Saxarin-5- vo -6-karbon tursularimin etil vo izopropil efirosulfimidlorinin gliserinlo yenidon efirlogmoasi reaksiyasi
Oyronilmigdir. Saxarin-5- va -6-karbon tursularinin miivafiq 2-hidroksipropil-1,3-bis-efirosulfimidlori sintez edilmisdir.
Onlar element analizi vo IQ spektroskopiya iisulu ilo xarakterizo edilmisdir. Malum olmusdur ki, gliserin kiitlosino
nisbatan 10% PbO katalizatoru istifads etdikds alinan mohsulun ¢iximi torkibindesn asili olaraq on yiiksok hadds — 82%
vo 85%-0 gatir.

Agar sozlar: alkil efirlori, saxarin-karbon tursular, sulfimid, gliserin.

CUHTES3 2- TMAPOKCHUITIPOIINJI-1,3-0uc-3PUPOCYJIbP®OUMU OB
CAXAPHH-5- " -6-KAPBOHOBBIX KUCJIOT

9.T.AcaanoBa, T.A.AcianoB, A.A.MamenoBa, b.A.Mawmenos, /I.P.Hypy/uiaeBa

Wzyyena peakuusi nepedTepuUKANMN STHIOBBIX W H30MNPONMIOBBIX 3(UPOB CyIb(OUMHIOB CaxapuH-5- u -6-
KapOOHOBBIX KHCIOT ¢ riuiepuHoM. CHHTE3UPOBAHBI COOTBETCTBYIOIIKE 2-THApPOKCcHIponui-1,3-6uc-3¢hupocysb-
(boumuapl caxapuH-5- U -6-kapOoHOBBIX KHCIOT. OHM OXapaKTEepU30BaHbI JIEMEHTHBIM aHajiu3oM U Mmerojom MK-
crekTpockonuu. BeisicHeHo, uTo npu ucnonb3oBanuu 10% katanuzaropa PbO Ha mMaccy rimiepiHa BBIXO[ LEIEBOTO
NPOJYKTa JOCTHIAeT B 3aBUCHUMOCTH OT HCIIOJIb30BaHUs caxapuHa (-5-) miu (-6-) cBoero HaubONbIIEro 3HAYCHUS — JI0
82 u 85% cooTBETCTBEHHO.

Knrouegwie cnosa: ankunosuvie s¢pupsi, caxapun-kapoonosvle KUCIOMbl, CYIbOOUMUO, 2TUYEPUH.
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