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HETEROATOMIC DERIVATIVES OF AZIRIDINE.
13.% NEW MACROHETEROCYCLIC COMPOUNDS CONTAINING ARYLALKYL
AND FUNCTIONAL GROUPS ATTACHED TO THE ENDOCYCLIC NITROGEN ATOMS

M. G. Voronkov, V. I. Knutov, UDC 547.717'898
M. K. Butin, and O, B. Bannikova

The reaction of N-substituted aziridines with 1,2-ethanedithiol and 1,2-bis(mer-
captomethyl)-4,5~dimethylbenzene leads to N-gubstituted diamines. The reaction
of the latter with adipic and phthalic acid dichlorides gives N-substituted
macroheterocycles.

The introduction of alkyl and functional groups in the rings of macroheterocyclic com~
pounds leads to an increase in their lipophilic and complexing properties [2-4]. Syntheses
of cryptands and their polymacroheterocyclic analogs have been accomplished on the basis of
functionally substituted macroheterocycles [5, 6]. Macroheterocycles with functional groups
have been investigated as biologically active compounds [7, 8]. Immobilized on polymeric
materials, they are used as new heterogeneous catalysts [9].

We have previously synthesized unsubstituted and functionally substituted macrohetero-
cycles from primary and secondary diamines and dicarboxylic acid dichlorides. The diamines
were obtained by the reaction of aziridine and 1-(2-carbomethoxyethyl)aziridine with di-
thiols [10-13].

In order to obtain arylalkyl- and functionally substituted macroheterocycles we syn-
thesized diamines I-IV and studied their reaction with adipic and phthalic acid dichlorides.
R

cIcor’coct  ACON - S\,
(C,H )N “CON s/

R

CH, CH, V-IX
IV, IX R'= :[::]:
CH, CH,
I R=CsHsCH,Cll,, R'=CII,Cly; I R=CI{;00CCH,CH;, R’=CH,CHy; III R=NCCH;CH,,
R’=CH,;CHy; IV R=CH3;O0CCH,CH,; V R=C¢H;CH,CH,, R’=CH,CH,, R”=-—(CHy),—;

2RN::] + HSR'SH — RNHCH,CH,SR'SCH,CH,NHR
-1V

VI R=CH3;00CCH:CH;, R'=CHyCl,, R”=-(CHz},—; VII R=NCCH,CH,, R’=CH,CH,,
R”=—(Clly) y—; VIII R=CellsC11,CH,; R"=CH,CHj, R”=CsH;-0; IX R=CH;OOCCH;CHy,
R”=CgHy-0

Linear diamines I-IV were obtained in 70-80% yields by the reaction of N-substituted
aziridines with 1,2-ethanedithiol and 1,2-bis(mercaptomethyl)-4,5-dimethylbenzene. The
structure of diamines I-IV was proved by the preparation of their dihydrochlorides and by
acid hydrolysis of 1,8-bis[2-(carbomethoxy)ethylamino]~3,6-dithiaoctane (II) and 1,8-bis(2~
cyanoethylamino)-3,6-dithiaoctane (III) to the amino acid dihydrochloride (X).

i, m (HOOCCH,CH,NHCH,CH,SCH,~),- 2 HCI

X

CH,COOH

Diamines I-IV react readily with adipic and phthalic acid dichlorides in a large volume
of dry benzene in the presence of triethylamine to give macroheterocycles V-IX in 55-70%
yields.

*See [1] for Communication 12.
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EXPERIMENTAL

The IR spectra of the compounds were obtained with a UR-20 spectrometer. The PMR
spectra of solutions of the compounds in CDCl, were recorded with a Tesla BS-487C spec-
trometer (80 MHz). Thin-layer chromatography (TLC) was carried out on Silufol [elution
with benzene-methanol (5:1)1].

1,8-Bis(2-phenylethylamino)-3,6-dithiaoctane (I). A mixture of 14.7 g (0.1 mole) of
1-(2-phenylethyl)aziridine and 4.7 g (0.05 mole) of 1,2-ethanedithiol in 100 ml of methanol
was heated at 55-60°C for 6 h, after which the methanol was removed by distillation, and
the residue was dissolved in chloroform and precipitated by means of petroleum ether in
the cold to give 15.5 g (80%) of an oil. IR spectrum: 3310 (NH); 3030, 1600 (=CH); 755
cm”* (CH,SCH,). The dihydrochloride had mp 248-249°C. Found: Cl 15.1; N 5.9; S 14.1%.
Ca2H32N28,+2HCL, Calculated: Cl 15.43 N 6.1; S 13.97.

1,8-Bis(2-cyanoethylamino)-3,6-dithiaoctane (I1I). This compcund was obtained as an
0oil from 9.6 g (0.1 mole) of 1-(2~cyanoethyl)aziridine and 4.7 g (0.05 mole) of 1,2~
ethanediol by the method used to prepare diamine IL [12]. The yield was 11.7 g (82%).
IR spectrum: 3320 (NH), 2260 (CN), and 760 cm™ ' (CH,SCHz). PMR spectrum: 2.70 (2H, s,
NH) and 3.26 ppm (16H, m, CHa;N, CHaS). The dihydrochloride had mp 183-184°C. Found:
Cl 20.1; S 17.6%. Cy2H22N,S2:2HCL. Calculated: C1 19.6; S 17.8%.

1,2-Big{2-[(2~carbomethoxyethyl) aminoJethylthiomethyl}-4,5~dimethylbenzene (IV). This
compound was similarly obtained as an oil from 12.9 g (0.1 mole) of 1-(2-carbomethoxy-
ethyl)aziridine and 9.9 g (0,05 mole) of 1,2-bis(mercaptomethyl)-4,5-dimethylbenzene. The
yield was 16.5 g (72%). IR spectrum: 3320 (NH), 1740 (COOCHs), and 760 cm™® (CH,SCH.).
PMR spectrum: 2.18 (6H, s, CHs), 2.74 (16H, m, CH,N, CH,S), 3.62 (6H, s, OCHs;), 3.80 (2H,
s, NH), and 7.15 ppm (2H, s, Ce¢Hz). Found: N 5.8%; C,.HagN204S2. Calceculated: N 6.14%
The dihydrochloride had mp 185-187°C. :

8,13-Dioxo~-1,4-dithia-7,1l4-bis(2~phenylethyl)-7,1l4-diazacyclohexadecane (V). A mix-—
ture of 9.7 g (0.025 mole) of diamine I and 5.0 g (0.05 mole) of triethylamine in 500 ml
of dry benzene and a solution of 4.6 g (0.025 mole) of adipic acid dichloride in 500 ml
of dry benzene were added separately in the course of 6 h at room temperature with vigorous
stirring to 1 liter of dry benzene, after which the precipitate was removed by filtration,
and the solvent was removed by distillation at reduced pressure. The residue was purified
by chromatography on alumihum oxide [elution with benzene-methanol (5:1)]. The solvent
was removed by distillation, and the residue was recrystallized from methanol to give 8.6 g
(70%) of a product with mp. 134~135°C. IR spectrum: 3030, 1600 (=CH); 1640 (CO); 760 cm™?
(CH2SCHz). PMR spectrum: 2.70 (16H, m, CH,N, CH,S), 3.47 (8H, m, CH,CH,CO), and 7.16
(10H, s, C¢Hs). The product had Rf 0.3. Found: C 67.2; H 7.4} N 5.43 S 13.0%; M (by
cryoscopy) 475. CagH3eN202S2. Calculated: C 67.5; H 7.6; N 5.63 S 12.9%; M 498.

8,13-Dioxo-1,4~dithia-7,14-bis[(2~carbomethoxy)ethyl]-7,14~diazacyclohexadecane (VI).
This compound was similarly obtained from 8.8 g (0.025 mole) of diamine II and 4.6 g
(0.025 mole) of adipic acid dichloride. The yield of product with mp 105-107°C was 9.7 g
(68%). IR spectrum: 1640 (CO), 1730 (COOCH,;), and 760 cm * (CH,SCH,). The product had
Rf 0.31. Found: C 51.5; H 7.0; N 5.63 S 13,8%; M 440, CaoH34N204Sz. Calculated: C 51.9;
H 7.3; N 6.1; S 13.8%3; M 462,

8,13-Dioxo-1,4~dithia~7,l4~bis(2~cyancethyl)~7,1l4—diazacyclohexadecane (VII). This
compound was similarly obtained from 7.1 g (0.025 mole) of diamine IITI and 4.6 g (0.025
mole) of adipic acid dichloride. The yield of product with mp 184-185°C was 6.8 g (70%).
IR spectrum: 1645 (CO), 2260 (CN), and 760 cm™' (CH,SCH,). The product had Rf 0.28.
Found: C 54.0; H 6.9; N 14.3; S 16.7%3 M 376, C,gH1aN,0282. Calculated: C 54.4; H 7.1
N 14,13 S 16.4%3 M 396,

9,10-Benzo48,11-dioxo-1,4-dithia-7,12-big(2~phenylethyl)-7,12-diazacyclotetradec-9-ene
(VIII). This compound was similarly obtained from 9.7 g (0.025 mole) of diamine I and
5.0 g (0.025 mole) of phthalic acid dichloride. The yield of product with mp 190-191°C
was 9.1 g (70%). IR spectrum: 1640 (CO); 3030, 1600 (=CH); 760 cm™' (CH,SCH.). PMR
spectrum: 2.76 (16H, m, CH:N, CHa8), 3.67 (4H, d, CeHsCH:), and 7.19 ppm (14H, m, CeHs,
CeHs). The product had Rf 0.51. TFound: C 69.4; H 6.9; N 5.5; S 12.4%; M 492,
C30H34N2025,., Calculated: C 69.4; H 6.63 H 5.4; S 12.3%; M 518.
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11,12-Benzo-3, 4~ (4,5-dimethylbenzo)-10,13-dioxo-1,6-dithia~9,14-bis [2~(carbomethoxy)-
ethyl]-9,14-diazacyclohexadeca~3,11-diene (IX). This compound was similarly obtained from
11.2 g (0.025 mole) of diamine IV and 5.0 g (0.025 mole) of phthalic acid dichloride. The
yield of product with mp 72-73°C was 7.8 g (55%). IR spectrum: 1640 (C0); 1735 (COOCH,);
3030, 1605 (=CH); 760 cm~* (CH,SCH,). Found: C 61.2; H 6.2; N 4,5; S 11,0%; M 556,
Cs0H3eN206S2. Calculated: C 61.43 H 6.43; N 4.8; S 10.9%; M 586.

1,8-Bis(2~-carboxyethylamine)-3,6-dithiaoctane Dihydrochloride (X). A mixture of 0.05
mole of diamine II or III and 10 ml of concentrated HCl in 50 ml of acetic acid was heated
at 100°C for 2 h, after which the solvent was evaporated, and the residue was recrystallized
from methanol to give dihydrochloride X, with mp 134-135°C, in 90-93% yield. IR spectrum:
1740, 1410 (COOH); 2460, 2600-3030 cm™*® (NH,TC1"). Found: C1 17.3; S 13.5%. C,2H24N20452°
2HC1l. Calculated: Cl 17.7; S 13.9%.
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