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Modifikasiya olunmus Hans reaksiyasi asasmda etil 2,7,7,-trimetil-5-0kso-4-(4-fenilavaz-
1i)-1,4,5,6,7,8-heksahidroxinolin-3-karboksilatlar sintez edilmigdir. Xiral iizvi katalizatorlar
olan S-prolin va L-glutamin tursusu istirakinda sintez olunan optiki aktiv etil 2,7,7-trimetil-5-
okso-4-fenil-1,4,5,6,7,8-heksahidroxinolin-3-karboksilatin (1) optiki ¢ixumi, miitlaq Konfiqu-
rasiyasi tayin edilmis va qurulusu ROA metodu ila tosdiq olunmusdur.

Acar sozlar: Asimmetrik Hans reaksiyasi, optiki aktiv heksahidroxinolin, xiral Gzvi
katalizator.

Aldehid, p-diketoefirlor vo ammoniumasetatin istiraki ilo Ugckomponentli
kondenslosmo reaksiyasi asasinda piridinin téramaloarinin sintezi Hans reaksi-
yasi adi ilo molumdur [1]. Hans reaksiyast asasinda piridin, pirrol va tiazol
téromoalarinin sintezi zvi kimyada aktual mosalalordan biridir. Bunun soboabi
sintez edilon birlogmoaloarin bioloji aktivliys vo yiiksok farmokoloji xassalora
malik olmasidir. Bu sinif birlogsmoalor diabed, bakteriya slehins, rok damar
sisteminin muxtalif xastaliklorinin mualicasinda va s. genis tatbiq olunur [2,3].

Uzun middatdir ki, kimyagilar torafindon bu raksiyanin miixtalif alterna-
tiv variantlar1 iglonir. Belo ki, reaksiyalar etil spiriti, sirko tursusu, su, ion-
maye muhitinds vo miixtalif katalizatorlarin istiraki ilo aparilmisdir [2,3]. Eyni
zamanda reaksiyanin komponentlorini moagsodouygun sokildo doyigsmoklo
muxtalif adda moahsullar sintez edilir. Son illor bu tip reaksiyalarin mikrodal-
gal1 sobada aparilmasina daha ¢ox énam verilir [4]. Clnki bu zaman reksiya-
nin gedisino daha az zaman sorf olunur, praktiki ¢ixim iso oksino yiiksok olur.
Hans reaksiyasinin modifikasiyalarindan biri miixtalif metilenaktiv birlogsmolor
osasinda aparilan dordkomponentli kondenslosma reaksiyalaridir ki, bu halda
alinan heterotsikllor asimmetrik karbon atomuna malik olur. Lakin reksiya
mohsulu rasemat halinda alinir.
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Deyilonlori nozoro alaraq bizim torofimizdon metilen aktiv komponent
kimi dimedon vo asetsirko efiri gétiiriilmiis, onlarin ammonium asetat vo
muxtalif aldehidlorlo mikrodalgali sobada dérdkomponentli kondenslogsmo
reaksiyasi todqiq edlmisdir. Todgigatlar naticasinde miayyan olunmusdur ki,
birmarhalali dérdkomponentli kondenslogma reaksiyasi naticasinds etil 2,7,7,-
trimetil-5-okso-4-(4-fenilovazli)-1,4,5,6,7,8-heksahidroxinolin-3-
karboksilatlar alinir:
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Reaksiyanin gedisino nozarot nazik toboagsli xromatoqrafiya metodu ilo
aparilmisdir. Reksiya miihitindon gétiiriilon maddslorin *H NMR spektrlori
reksiyanin asagldakl mexanizmlo 3 marhalgda getmoasini tasdiq edir.

(e} (e} NH, (e}
)J\/U\ B )\/U\
|
OR x OR

O Ar o o Ar o
n * | — OR
e
H,N
(, 21.) HN
o AT o o) Ar o
OR o OR
— | -
H \-I-LN 0} H,N
o Ar O o Ar O
OR OR
'HZO > ‘) | —_—
\N H

24




Sintez olunan birlosmoalorin (1-V) tomizlik doracasi nazik tobagoli xro-
matografiya (NTX) metodu ilo (eluyent; heksan:izopropanol=1:2), qurulus-
lar1 *H NMR vo *C NMR spektroskopiya metodlart ilo toyin edilmisdir. Etil-
2,7,7-trimetil-5-okso-4-fenil-1,4,5,6,7,8- heksahidroxinolin-3-karboksilatin (I)
qurulusu rentgen qurulus analizi (RQA) metodu ilo tasdiq olunmusdur [5].

RQA metodu ilo todgiq olunan birlosmo (C21H2sNO3, Mr=339,42)
0,2*0,2*0,2mm olgtlii sar1 rongli kristaldir. Monokristallik qurulusun goafas
vahidlorinin  dlglisii  a=7,3523(4)A°,  b=9,6349(5)A°, ¢=13,9495(7)A°,
0=98,370(1)°,  B=91,778(1)°, v=106,291(1)°,  V=93570(8)A, z=2,
D,=1,205mq/sm>. p=0,08m™ kimidir.

Sok. 1. Etil-2,7,7-trimetil-5-okso-4-fenil-1,4,5,6,7,8-heksahidroxinolin-
-3-karboksilatin (I) molekulyar qurulusu

Hans reaksiyast mohsullariin tibde ugurla totbiq olunmasini nazars
alsag, bu birlogsmolorin optiki izomerlorinin sintezi daha 6nomlidir. Mahz bu
sababdan toqdim etdiyimiz isdo diger moagsadimiz asimmetrik Hans reaksiyasi
asasinda optiki aktiv hidroksixinolinlar sintez etmok olmusdur.

Molumdur ki, sintez olunan maddanin optiki aktiv olmasi liglin ya rea-
gentlordan biri optiki aktiv olmali, ya da asimmetrik sintez optiki aktiv katali-
zatorlarin istiraki ilo aparilmalidir. Bizim torafimizdan ilk dofs olaraq xiral
Uzvi katalizator kimi L-qlutamin tursusu va S- prolindan istifado etmokls otaq
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temperaturunda 27 saat arzinds optiki aktiv etil 2,7,7-trimetil-5-okso-4-fenil-
1,4,5,6,7,8- heksahidroxinolin-3-karboksilat sintez edilmis vo onun XUsusi
donmo bucagt AUTOPOL-III polyarometrinds toyin olunmusdur. Miiayyan
edilmisdir ki, har iki xiral {izvi katalizator istirakinda alinan enantiomer S(+)
konfiqurasiyaya malikdir.

[0
O (0] OC,H .
H FARE] kat

kat = L-qlutamin tursusu; S-prolin

Misyyan edilmisdir ki, xiral tizvi katalizatorun tobistindon asili olaraq
optiki ¢ixim miixtalif olur. Bela ki, birmarhalali dérdkomponentli kondenslos-
mo L-qlutamin tursusu istirakinda aparildigda sintez olunan S(+) enantiomerin
optiki ¢iximi 18.5% togkil edir. S-prolin istirakinda iso S(+) enantiomer 19.2%
¢iximla alinir.

Tacribi hissa

Sintez olunmus birlogsmoalorin NMR spektrlori (DMSO-dg) 25°C-do
BRUKER-300 (MHSs) spektrometrinds ¢okilmisdir. Reaksiyanin gedisino vo
alinan maddalorin tomizliyina NTX metodu ilo (Sorbfil) nozarat olunmusdur. I
birlogsmasinin qurulusu «Bruker APEX II CCD» difraktometrindo todqiq
olunmusdur (T=100 K, AMoK,-stialanma, qrafit monoxromator, @-u - skaner
olunma, 20y = 56°).

Heksahidroxinolin téramalarinin (1-V) Umumi sintez tsulu

Mikrodalgali sobaya 0,28 qr (0.2mmol) dimedon, 0,154q (0.2mmol)
ammoniumasetat, (0.2mmol) aromatik aldehid vo 0,5 ml (0.2mmol) asetosirks
efirinin 5-10 ml etilenglikolda mahlulu yerlosdirilir. Reagentlorin qarigigi 2
dog. 100°C-do, 2 dog. 150°C-do vo 2 dog. 200°C-do quzdirilir. Reaksiya
qarisigr 6 doq sonra distilla suyu ilo yuyulur, ¢okon kristallar stizilir vo etil
spirtinda yenidon kristallagdirilir.

I. Etil 2,7,7,-trimetil-5-0kso-4-fenil-1,4,5,6,7,8-heksahidroxinolin-3-
karboksilat (Cixim 81%) Element analizi: C21H2sNO3 (M=339.18); Hesabla-
nan (%): C 74.30; H 7.37; N 4.12. Tapilan (%): C 74.46; H 7.44; N 4.19.
Spektrlori: 'H NMR (ds —dimetilsulfoksid) , & (ppm): 1.06 (s, 6H, 2CHs), 1.17
(s, 3H, CH3),1.12(3H, CHj3), 2.75 (2H, CH;), 2.77 (2H, CH,), 2.89 (2H,
CH;), 3.54 (2H, CHy), 3.98 (2H, CHj), 4.71 (1H, CH), 4.90 (1H, CH),
6.92-7.45 (5H, Ar—H), 8.34 (s, 1H, N-H). *C NMR(ds —dimetilsulfoksid), &
(ppm): 13.6 (CH3), 23.1 (CH3), 26.5 (2CH3), 30.7 (C), 37.6 (CH), 41.3 (CH),
50.2 (CHy), 51.9 (CHy), 57.7 (CHy), 61.1 (CH;), 116.6 (C=C), 120.5
(2Ar—H), 128.0 (2Ar—H), 133.6 (C—CH3), 142.4 (C—CH), 156.9 (C=C), 174.4
(C=0), 199.0 (C=0). Tor=204-205°C

1. Etil 2,7,7,-trimetil-5-okso-4-(4-metilfenil)-1,4,5,6,7,8-heksahidroxi-
nolin-3-karboksilat (Cixim 80%) Element analizi: CyH27NO3; (M=353.22);
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Hesablanan (%): C 74.76; H 7.70; N 3.96.Tapilan (%): C 74.93; H 7.52; N
3.78. Spektrlari: *H NMR (dg —dimetilsulfoksid) , 6 (ppm): 1.08 (s, 6H, 2CHs),
1.12 (s, 3H, CH3), 1.22(3H, CH3), 2.36 (3H, CH3), 2.78 (2H, CH,), 2.78 (2H,
CHy), 2.85 (2H, CHy), 3.55 (2H, CH), 4.03 (2H, CH,), 4.75 (1H, CH), 4.89
(1H, CH), 6.95-7.39 (m, 4H, Ar-H), 8.21 (s, 1H, N—-H). *C NMR(ds -
dimetilsulfoksid), ¢ (ppm): 13.2 (CH3), 21.4 (CH3), 22.8 (CH3), 26.7 (2CH3),
30.2 (C), 37.1 (CH), 41.4 (CH), 50.3 (CH,), 51.8 (CH>), 57.8 (CH,), 61.4
(CHy), 116.7 (C=C), 120.2 (2Ar—H), 128.3 (2Ar-H), 133.3 (C—CHy3), 142.5
(C—CH), 156.4 (C=C), 174.1 (C=0), 198.9 (C=0). Tor=260-262°C

1. Etil 2,7,7,-trimetil-5-o0kso-4-(4-xlorfenil)-1,4,5,6,7,8-heksahidroxi-
nolin-3-karboksilat  (Cixim  77%) Element analizi: Cy;H24CINO;
(M=373.14); Hesablanan (%): C 67.53; H 6.43; N 3.75 Tapilan (%): C 67.71,
H 6.59; N 3.86. Spektrlori: *H NMR (d¢ —dimetilsulfoksid) , & (ppm): 1.09 (s,
6H, 2CH3), 1.14 (s, 3H, CH3), 1.18(3H, CHj3), 2.82 (2H, CH,), 2.85 (2H,
CHy), 2.93 (2H, CHy), 3.63 (2H, CH,), 4.12 (2H, CH,), 4.66 (1H, CH), 4.76
(1H, CH), 6.67-7.28 (m, 4H, Ar-H), 8.45 (s, 1H, N-H). *C NMR(ds -
dimetilsulfoksid), ¢ (ppm): 13.7 (CH3), 21.0 (CH3), 23.2 (CH3), 26.2 (2CH3),
30.3 (C), 37.5 (CH), 41.8 (CH), 50.5 (CH,), 52.1 (CH,), 57.2 (CH,), 61.0
(CH,), 116.1 (C=C), 120.6 (2Ar-H), 128.7 (2Ar—H), 133.0 (C—CI), 142.7
(C—CH), 156.2 (C=C), 174.4 (C=0), 198.8 (C=0). Tor=244-245°C

IV. Etil 2,7,7,-trimetil-5-okso-4-(4-bromfenil)-1,4,5,6,7,8-heksahidro-
xinolin-3-karboksilat (Cixim 85%) Element analizi: Cj1H24BrNO3
(M=417.09); Hesablanan (%): C 60.41; H 5.75; N 3.35.Tapilan (%): C 60.56;
H 5.84; N 3.47. Spektrlori: *"H NMR (dg —dimetilsulfoksid) , § (ppm): 0.99 (s,
6H, 2CH3), 1.05 (s, 3H, CH3), 1.18(3H, CHj3), 2.76 (2H, CH,), 2.88 (2H,
CHy), 2.97 (2H, CHy), 3.61 (2H, CH), 4.10 (2H, CH,), 4.76 (1H, CH), 4.89
(1H, CH), 6.45-7.34 (m, 4H, Ar-H), 8.53 (s, 1H, N—-H). *C NMR(ds -
dimetilsulfoksid), ¢ (ppm): 13.2 (CH3), 21.4 (CH3), 22.7 (CH3), 26.8 (2CH3),
31.4 (C), 38.1 (CH), 41.3 (CH), 51.5 (CH3), 53.0 (CH,), 56.2 (CH,), 60.6
(CHy), 117.7 (C=C), 123.7 (2Ar—H), 130.3 (2Ar—H), 134.3 (C-Br), 143.4
(C—CH), 157.4 (C=C), 175.7 (C=0), 198.3 (C=0). Tor=225-227°C

V. Etil 2,7,7,-trimetil-5-0kso-4-(4-nitrofenil)-1,4,5,6,7,8-heksahidroxi-
nolin-3-karboksilat (Cixim 75%) Element analizi: C21H24N2Os (M = 384.17);
Hesablanan (%): C 65.59; H 6.24; N 7.28.Tapilan (%): C 65.67; H 6.33; N
7.41. Spektrlori: *H NMR (ds —dimetilsulfoksid) , d (ppm): 1.01 (s, 6H,
2CH3), 1.16 (s, 3H, CH3), 1.17(3H, CH3), 2.89 (2H, CH;), 3.01 (2H, CHy,),
3.13 (2H, CHy), 3.76 (2H, CH,), 4.24 (2H, CH,), 4.93 (1H, CH), 5.06 (1H,
CH), 6.71-7.54 (m, 4H, Ar-H), 8.74 (s, 1H, N-H). C NMR(ds -
dimetilsulfoksid), ¢ (ppm): 13.9 (CH3), 21.0 (CH3), 23.3 (CH3), 26.4 (2CH5),
30.6 (C), 37.9 (CH), 42.3 (CH), 50.3 (CH,), 52.4 (CH,), 57.1 (CH,), 61.3
(CH>), 116.5 (C=C), 120.4 (2Ar-H), 129.2 (2Ar-H), 133.4 (C-NO,), 142.8
(C—CH), 157.3 (C=C), 173.9 (C=0), 199.8 (C=0). Tor=231-232°C
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CHUHTE3 OIITUYECKHN AKTUBHBIX TPON3BOJHbBIX
IFEKCAI'HIPOXUHOJIMHA HA OCHOBE
ACUMMETPHUYECKON PEAKIIUM TAHCA

3.3. TYCEHHOB, ®.A.AXYH/IOBA, M.M.KYPEAHOBA, A.AM.MATEPPAMOB

PE3IOME

Ha ocHoBe mMomuduuupoBaHHoil peakunu ['aHCa ObliM cUHTE3UpOBaHBI dTHI 2,7,7-
TpUMETHI-5-0KCc0-4-pennnsamenicnnsie-1,4,5,6,7,8-rexcaru ipoXuHOIMH-3-KapOOKCHUIIATHI.
Brun uccrenoBanbl onTHYECKHE CBOICTBA 3THI 2,7, 7-TpUMeTHII-5-0KCc0-4-hernn-1,4,5,6,7,8-
TeKCaruIpOXUHONNH-3-KapOokcmnara (I) CHHTE3upOBAaHHOTO B MPUCYTCTBHH XUPATBHBIX Op-
TAaHWYCCKUX KaTaTU3aTOPOB L-TiTyTaMUHOBOM KUCIOTH M S-tiposimHa. Ctpykrypa (I) mokasana
meronoMm PCA.

KiaioueBble ciaoBa: ACUMMETPUYICCKasd pCaklusa FaHCa, OIITHYECKH aKTHUBHBIN TeKca-
TUAPOXHUHOJHNH, XUPAJIbHBIC OPIraHUYCCKUC KAaTaJIN3aTOPbI.

SYNTHESIS OF OPTICALLY ACTIVE DERIVATIVES OF
HYDROQUINOLINES BASED ON THE ASYMMETRIC
HANTZSCH REACTION

E.ZHUSEYNOV, FA AKHUNDOVA, M.M.GURBANOVA, AM.MAHARRAMOV
SUMMARY

Based on a modified Hantzsch reaction, ethyl 2,7,7-trimethyl-5-0xo0-4-phenylsubstitu-
ted-1,4,5,6,7,8-hexahydroquinoline-3-carboxylates have been synthesized. The optical proper-
ties of ethyl 2,7,7-trimethyl-5-0x0-4-phenyl-1, 4,5,6,7,8- hexahydroquinoline -3-carboxylate
(1) synthesized in the presence of chiral organic catalysts of L-glutamic acid and S-proline
have been invesitgated. The structure (1) is proved by X-ray.

Key words: asymmetric Hantzsch reaction, optically active
hexahydroquinoling, chiral organic catalysts.
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