MATERIALZINATNE UN
LIETISKA KIMIJA
MATERIAL SCIENCE AND
APPLIED CHEMISTRY

ISSN 1407-7353 2008-16

APPLICATION OF CYCLOHEXENEDICARBOXYLIC ACID
MONOHYDRAZIDES TO THE SYNTHESIS OF
DISUBSTITUTED UREAS

CIKLOHEKSENDIKARBONSKABES MONOHIDRAZIDU
IZMANTOSANA DIAIZVIETOTU URINVIELU SINTEZEI

Daina Zicane, Principal Researcher, Dr.chem.

Riga Technical University, Faculty of Material Science and Applied Chemistry
Address: Azenes 14/24, LV 1048, Riga, Latvia

Phone: +371 7089214

E-mail: daina_zi@ktfrtu.lv

Irisa Ravina, Researcher, MSc.

Riga Technical University, Faculty of Material Science and Applied Chemistry
Address: Azenes 14/24, LV 1048, Riga, Latvia

Phone: +371 7089214

E-mail: daina_zi@ktfrtu.lv

Zenta Tetere, Researcher, Dr.chem.

Riga Technical University, Faculty of Material Science and Applied Chemistry
Address: Azenes 14/24, LV 1048, Riga, Latvia

Phone: +371 7089214

E-mail: daina_zi@ktfrtu.lv

Atslegas vardi: cikloheksendikarbonskabe, monohidrazidi, diaizvietotas urinvielas, aminopiridins

Turpinot ciklohekséndikarbonskabes monohidrazidu (1a,b) kimisko ipasibu pétijumus,
veicam to reakcijas ar natrija nitritu, lai iegtitos kimiski aktivos azidus (2a,b) izmantotu par
izejvielu literatiira nezinamu ciklohekséna grupu saturosu diaizvietotu urinvielu sintézei.
Azidus (2a,b) ar labiem iznakumiem ieguvam no agrak sintez@tajiem [1]
cikloheksendikarbonskabju monohidrazidiem (1a,b) un natrija nitrita ledus etikskabé péc
metodikas, kas aprakstita literatiira [2]. To reakcijas ar aizvietotiem 2-aminopiridiniem (3-5)
benzola vai toluola katalitiska piridina daudzuma klatbiitné rodas diaizvietotas urinvielas ar
(6-8) vai bez (9-11) karboksilgrupas pie ciklohekséna gredzena. Savienojumu 9-11 rasanas
izskaidrojama ar to, ka toluola virSanas temperatiira notiek gan diaizvietotas urinvielas
atvasinajumu veidoSanas, gan skabes grupas dekarboksiléSanas.

Sintez&to savienojumu struktiiru apstiprina elementanalizes un KMR 'H spektru dati.
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KMR 'H spektri uznemti ar Varian MERCURY 200 spektrometru (CDCl; vai (CDs), SO-ds,
iekSgjais standarts — TMS). leglitie savienojumi hromatografiski viendabigi sisteéma

hloroforms:metanols:ledus etikskabe (95:5:3).

Savienojumu 6-11 analitiskie dati un KMR 'H spektri atspoguloti 1. un 2. tabula.

2-(4-R-Fenil)-1-karboksi-4-metil-4-cikloheksénkarbonilazids (2a,b). Hidrazida 1a vai 1b
(5 mmol) suspensijai 15 ml tdens pievieno 0,88 g (12,5 mmol) natrija nitrita un, intensivi
maisot, pakapeniski pievieno 0,8 ml ledus etikskabes, uzturot reakcijas temperatiru ~10 °C.

P&c 3 stundu maisiSanas nogulsnes filtre, uz filtra mazga ar Gdeni.

legiiti azidi: 2a —1,29 g (93 %). PMR 'H: 1,75 (3H, s, CH3); 2,14-2,86 (4H, m, 2CH,); 3,79-
3,83 (1H, m, CH); 5,49 (1H, m, =CH); 7,22-7,26 (5H, m, arom.); 9,56 (1H, pl.s, COOH); IS

spektrs, cm™: 2140 (N3).

2b —1,4 g (92,4 %). PMR 'H: 1,72 (3H, s, CH3); 2,10-2,68 (4H, m, 2CH,); 3,45-3,68 (1H, m,
CH); 5,62 (1H, m, =CH); 7,20-7,46 (4H, m, arom.); 9,68 (1H, pl.s, COOH); IS spektrs, em™:

2128 (N3).
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Savienojumu 6-11 analitiskie dati

1. Tabula

Savie- Summara _,_At_r as t§ Yo KuSanas | Iznakum
nojums formula Aprekinats, % temp., °C s, %o
C H N ’ ’

6a Ca0H20BrN;Os3 55.55 4,73 9,65 127-129 46,2
55,83 4,68 9,77

6b Cy0H19BrFN;0; 53,78 4,50 9.42 120-121 50,8
53,59 4,27 9,37

7a Cy0H9Br;N3O3 46,59 3.84 8,27 | 136-138 62,4
47,17 3,76 8,25

7b Cy0H B, FN3O4 46,02 3.27 7,89 173-174 52,8
45,57 3,44 7,97

8a C21H23N303 68.66 6.40 11,49 | 156-157 49,7
69,02 6,34 11,50

8b C21H2oFN303 66.01 5.92 11,02 | 182-183 54,8
65,78 5,78 10,96

9a C19H20BrN;O 59.28 5.20 10,75 | 221-223 60,8
59,08 5,22 10,88

9b Ci9H9BrFN;O 56,78 4,92 10,62 | 172-174 45,7
56,49 4,74 10,39

10a Ci9H 9B N;O 48.51 4,22 8,72 153-154 60,0
49,06 4,12 9,03

10b Ci9H;3Br,FN;O 47,63 3.80 8,92 | 168-170 59,7
47,23 3,76 8,70

11a Cy0H23N;0 74,35 7,35 12,60 | 169-171 72,0
74,74 7,21 13,07

11b Cy0H2,FN;O 70,94 6,60 12,62 | 176-178 61,8
70,78 6,53 12,38

N-[2-(4-R-Fenil)-4-metil-4-cikloheksén]-N’~(3-R'-5-R?-piridil-2)-urinvielas (6-11).

1 mmol azida (2a vai 2b) un ekvimolaru aminopiridina atvasinajumu (3-5) katalitiska piridina
daudzuma (1 piliens) klatbuitn€ vara benzola vai toluola 3 stundas. Atdzes€. Savienojumus 7b
un 10a nofiltré. Lai iegiitu par&jos diaizvietotas urinvielas atvasinajumus, reakcijas maisijjumu
ietvaice lidz sausam atlikumam un parkristaliz€ no etilacetata’heksana (6a, 7a, 6b, 9a, 11a,
9b-11b) vai ctilacetata (8a, 8b).
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2. Tabula
Sintezeto savienojumu spektru dati

Savie- KMR "H spektri, 5, m. d.
nojums

6a 1,70 (3H, s, CH;); 2,08-2,87 (4H, m, 2CH.); 3,15 (1H, m, CH); 5,32 (1H, m,
=CH); 6,12 (1H, m, NH); 7,29-7,92 (9H, m, arom., NH); 9,20 (1H, pl.s, COOH)

6b 1,75 (3H, s, CHj3); 2,08-2,80 (4H, m, 2CH,); 3,08 (1H, m, CH); 5,39 (1H, m,
=CH); 6,44 (1H, s, NH); 7,04-8,07 (8H, arom., NH); 10,02 (1H, s, COOH)

7a 1,71 (3H, s, CHj3); 2,19-2,83 (4H, m, 2CH5); 3,12 (1H, m, CH); 5,32 (1H, m,
=CH); 6,44 (1H, s, NH); 7,15-7,99 (8H, m, arom., NH); 9,01 (1H, s, COOH)

7b 1,80 (3H, s, CH3); 2,27-2,83 (4H, m, 2CH,); 3,11 (1H, m, CH); 5,38 (1H, m,
=CH); 6,67 (1H, s, NH); 7,00-7,78 (7H, arom., NH); 8,72 (1H, s, COOH)

8a 1,67 (3H, s, CHz); 2,02-2,80 (4H, m, 2CH,); 3,12 (1H, m, CH); 4,10 (3H, s,
CHs); 5,38 (1H, m, =CH); 6,95 (1H, s, NH); 7,42-8,48 (9H, arom., NH); 9,05
(1H, s, COOH)

8b 1,81 (3H, s, CHj3); 2,02-2,60 (4H, m, 2CH5); 3,20 (1H, m, CH); 4,41 (3H, s,
CHj3); 5,42 (1H, m, =CH); 6,61 (1H, s, NH); 7,01-7,81 (8H, arom., NH); 9,45
(1H, m, COOH)

9a 1,67 (3H, s, CHs); 1,93-3,13 (4H, m, 2CH.); 3,75 (2H, m, 2CH); 5,46 (1H, m,
=CH); 6,54 (1H, m, NH); 6,60-8,18 (9H, arom., NH)

9b 1,68 (3H, s, CHj3); 2,04-3,18 (4H, m, 2CH5); 3,91 (2H, m, 2CH); 5,42 (1H, m,
=CH); 6,43 (1H, m, NH); 6,93-7,62 (8H, m, arom., NH)

10a 1,79 (3H, s, CH3); 2,13-2,97 (4H, m, 2CH5); 3,30 (2H, m, 2CH); 5,37 (1H, m,
=CH); 6,40 (1H, pl.s, NH); 7,13-7,33 (8H, m, arom., NH)

10b 1,79 (3H, s, CHj3); 2,05-2,92 (4H, m, 2CH5); 3,10 (2H, m, 2CH); 5,37 (1H, m,
=CH); 6,57 (1H, m, NH); 7,00-7,26 (7H, m, arom., NH)

11a | 1,82 (3H, s, CH;); 2,05-2,46 (4H, m, 2CH,); 3,22 (2H, m, 3CH); 4,40 (3H, m,
CHs); 5,46 (1H, m, =CH); 6,60 (1H, m, NH); 7,18-9,47 (9H, m, arom., NH)

11b | 1,81 GH, s, CHs); 1,92-2,38 (4H, m, 2CH,); 3,21 (1H, m, CH); 4,44 (3H, m,
CHs); 5,49 (1H, m, =CH); 6,61 (1H, m, NH); 6,93-9,51 (8H, arom., NH)
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gadijuma rodas N-[2-(4-R-fenil)- 1-karboksi-4-metil-4-cikloheksén]-N -(3-R'-5-R*-piridil-2)urinvielas, bet otraja
— N-[2-(4-R-fenil)-4-metil-4-cikloheksén]-N -(3-R'-5-R*-piridil-2)urinvielas, jo toluola virSanas temperatiird
notiek gan diaizvietotas urinvielas atvasindjumu veidoSanas, gan skabes grupas dekarboksilésandas.

Tetere Z., Ravina l., Zicane D. Application of cyclohexenedicarboxylic acid monohydrazides to the synthesis
of disubstituted ureas. Cyclohexene dicarboxylic acid monohydrazides and sodium nitrite in the presence of
acetic acid produced 2-(4-R-phenyl)-1-carboxy-4-methyl-4-cyclohexene-carbonylazides. These compounds
served as starting material in the synthesis of unknown cyclohexene group containing diacylureas, when treated
with derivatives of  2-aminopyridines. Reactions of  2-(4-R-phenyl)-1-carboxy-4-methyl-4-
cyclohexenecarbonylazides with 2-amino-5-bromo-, 2-amino-3,5-dibromo- and 2-amino-5-methylpyridines were
done in benzene or toluene in presence of catalitic amount of pyridine. In the case of benzene, N-[2-(4-R-
phenyl)-1-carboxy-4-methyl-4-cyclohexene]-N-(3-R'-5-R*-pyridyl-2)urea results, but in the case of toluene — N-
[2-(4-R-phenyl)-4-methyl-4-cyclohexene]-N -(3-R'-5-R*-pyridyl-2)urea due to formation of disubstituted urea
derivatives and decarboxylation in boiling temperature of toluene.

Temepe 3., Pasuna H., 3uyane /I. Ilpumenenue Monozuopasuooe YUKi102eKCeHOUKAPOOHOBON KUCTIOMbL O
cunmesa OU3AMEU|eHHBIX MOUeBUH. M3 MOHO2UOPA3UO08 YUKIO2EKCEHOUKAPOOHOBOU KUCIOMbL U HUMPUMA
Hampus 6 YKCYCHOU Kuciome CUHE3UPOBAHDL 2-(4-R-ghenun)- 1-xapooxcu-4-wemun-4-
YUKT02eKCeHKapOoHU2Uopasuosl, KOmMopble UCNOb308AHbL 8 KA4eCmae UCXOOHbIX cOeOUuHeHUll 0I5l NOYYeHUs 8
qumepamype Heu38eCMHbIX YUKIO2EKCEHSPYNNY COOEPIHCAUWUX OUSAMEUEHHBIX MOYEGUH 6 UX DeaKyusx ¢
npOU3600HbIMU 2-aMUHONUPUOUHA. Peaxyuu 2-(4-R-¢penun-1-kapbokcu-4-wemun-4-
YUKNO2EKCeHKapOOHUNA3UO08 ¢  2-aMuHo-5-0pom-, 2-amuno-3,5-0ubpom- u 2-aMuHo-5-MemuinupuouHom
npoeedeHsl 8 GeH301e UU MOAyoe 8 NPUCYMCMEUN KAMATUMUYECKUX KOAUYeCmE NUPUOUHA.

B nepsom cayuae obpasyiomcs  N-[2-(4-R-penun)- I-kapbokcu-4-wemun-4-yuxnocexcen]-N'-(3-R'-5-R*-
nupuoun-2)moueuns, a 6o emopom — N-[2-(4-R-penun)-4-memun-4-yuxnozexcen]-N’-(3-R'-5-R*-nupuoun-
2)MO4esUH, NOCKONbLKY Npu memnepamype KUNenusi moayoid Npoucxooum Kak 06pazoéanue npou3eo0HbIX
OUBAMEUWEHHBIX MOYEBUHDL, MAK 0eKAPOOKCUNUPOBAHUE KUCIOMHOL 2PYNNbI.
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