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Uckomponentli Hans reaksiyast asasinda miixtalif xiral iizvi katalizatorlarin istiraki ilo
optiki aktiv  metil  2,7,7-trimetil-5-0kso-4-(4-nitro)fenil-1,4,5,6,7,8-heksahidroxinolin-3-
karboksilat sintez edilmisdir. Sintez edilon birlagmanin optiki tomizlik daracasi HPLC analizi
ilo Oyronilmisdir. Xiral iizvi katalizatorun tabiatinin va temperaturun reaksiyan:n praktiki
¢ciximina va optiki tamizlik daracasine tasiri arasdirilmisdir.

Acar sozlar: Asimmetrik Hans reaksiyast, xiral katalizator, optiki tomizlik doracasi

Bioloji aktiv maddoslor aczagiliq vo aqrokimya mohsullart kimi miiasir
hoyatda vacib shamiyyato malikdir. Hans reaksiyasinin bir ¢ox mohsullar1 da
mohz bu tip birlosmalordondir [1-3]. Bu birlosmalor antitumor kimi, damar-
genislondirici kimi, diabet, bakteriya slehins agent kimi, trombosit toplanilmas1
aleyhino foal preparat kimi, hipertoniya, bronxial vo Urok xastaliklarinin
mualicasinds va s. istifads olunur [4, 5].

Uzvi maddonin fizioloji xassalorine tosir edon osas faktorlardan biri asim-
metriya anlayisi oldugundan son illor asimmetrik sintez daha da genislonmok-
dadir. Bizim torafimizdon a-amintursular istirakinda asimmetrik Hans reaksi-
yasi artiq todqiq olunmusdur [6]. Moalumdur ki, asimmetrik sintez zamani
komokgi optiki aktiv maddoslordan istifado olunur. Bu optiki aktiv gqruplar
substratda vo ya reagentds ola bilor, hamcinin bazi hallarda optiki aktiv
halledicilordon do istifads olunur [7, 8]. Optiki aktiv katalizatorlar, yoni katali-
tik migdarda gotiiriilmiis enantiomer istirakinda aparilan asimmetrik kataliz son
zamanlar daha ¢ox inkisaf etmisdir. Asimmetrik Hans reaksiyast mohz miixtalif
xiral katalizatorlarin istiraki ilo hayata kegirilir [9].
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Asimmetrik Hans reaksiyast dordkomponentli olduguna goro reaksiya
zamant 9sas mohsul ilo yanasi alave mohsullarin alinma ehtimali ¢ox olur. Bu
da 6z ndvbasinds reaksiyanin “idara edilmasini” ¢atinlosdirir. Digar torafdan
xiral katalizatorlar bu reaksiyalarin araliq mohsulu olan enaminin amin
grupunu bir torafdon kordinasiya etmasi sobabindan segici tosir gostarir. Mohz
enaminin hazir formada reaksiya miihitino verilmosi katalizatorun daha tez
islomasina zomin yaradir. Biitiin bunlar1 nazars alaraq svvalco reaksiyanin
araliq mohsulu olan enamini sintez edib, sonra bu enamin osasinda
tickomponentli asimmetrik Hans reaksiyasi aparmagi daha olverisli hesab

etmoak olar.
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Istifads etdiyimiz katalizatorlar Mixayel, Maykl vo Henri sistemlori tiglin
dizayn edildiyindan ikikomponentli sistemlorda ham optiki secicilik faktoruna,
hom ds reaksiyanin kinetikasina uygun galisir. Bu katalizatorlarin Hans siste-
minda neca isloyacayindon xabarsiz oldugumuz tigilin biza reaksiyanin kataliza-
torsuz gedib getmoyacayi vo ya hansi miiddatds bas veracayini bilmok vacib
idi. Mahz bu bilgilor asasinda sonradan istifads etdiyimiz katalizatorlarin optiki
secicilik ilo yanasi reaksiyanin kinetikasina neca tasir etdiyi haqqinda fikir for-
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malagdira bildik. Miioyyon edildi ki, bu katalizatorlarin Hans reaksiyasi {i¢iin
stereokimyavi faktorlar1 zaif, dinamik faktorlari iso Kifayat qodor ylksokdir.

Asimmetrik sintez zamani istifado edilon xiral Uzvi katalizatorlar
asagidakilardir [10].
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Komponentlorin saymin, katalizatorlarin vo temperaturun reaksiyanin
optiki ¢iximina vo sirating tasiri codval 1-do gostorilib.

Cadval 1
Reaksiyanin tipi
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1 + | 1 0.t 5 dixlormetan 4 72
2 + | 1 o.t 5 dixlormetan 4 91
3 + | 6 -40 5 dixlormetan 10 77
4 + | 12 -70 5 asetonitril 12 62
5 + 1l 15 0.t 5 dixlormetan 4 87
6 + 11 15 0.t 5 dixlormetan 8 85
7 + v 3 o.t 5 dixlormetan 8 81
8 + v 12 0 5 dixlormetan 16 80
9 + v 24 -40 5 dixlormetan 10 67
10 + Vv 24 0.t 5 dixlormetan 8 84
11 + Vv 2 -40 5 dixlormetan 10 71
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Gorindiiyti kimi reaksiyanin ii¢ vo ya dérdkomponenli variantda
aparilmasi optiki ¢ixima tosir etmoss do praktiki ¢ixima shamiyyatli doracodo
tosir edir. | katalizatordan istifads etdikdo temperaturun - 40 doaracays endir-
dilmasi zamani optiki ¢iximi1 6 faiz artsa da, -70 dorocods koskin doyisiklik
misahido edilmadi (tocriibs 2,3,4). IV katalizatorundan istifado zamani isa
temperaturun sifir doracoys endirilmasi optiki ¢iximi iki dofs artirdigi halda -40
daracada aksins optiki ¢iximin azalmasi miisahids edildi (tacriibs 7,8,9).

Mohsulun optiki tomizlik daracasi HPLC analiz tsulu ilo dyronilmisdir
(Xiral kolon AS-H).

Analiz zamani istifado edilon halledici sistem, hoalledicinin axma siirati,
enantiomerlorin ayrilma vaxtlart tocriibsloro uygun olaraq codval-2 do
gostorilib.

Codval 2

Halledicinin axma sirati, enantiomerlorin ayrilma vaxtlari

Hor bir tacriibays uygun xromotoqramalar asagidakilardir.
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Tacrilbs | Holledicinin Dalga Holledici T(1) T(2) or ce
axma suiroti | uzunlugu(nm) | Heksan:izopropanol (daq) (daq)
Rasemik 1 254 80:20 14,382 | 34.175 | 50:50 | ----
1 1 254 80:20 13.288 | 30.075 | 52:48 4
2 1 254 80:20 14,387 | 32.188 | 52:48 4
3 1 254 80:20 14.412 | 35.815 | 55:45 10
4 1 254 80:20 14.563 | 36.267 | 56:44 12
5 1 254 80:20 14.503 | 32.655 | 52:48 4
6 1 254 80:20 14.367 | 32.255 | 54:46 8
7 1 254 80:20 14.562 | 32.415 | 54:46 8
8 1 254 80:20 15.110 | 36.482 | 58:42 | 16
9 1 254 80:20 14.855 | 37.570 | 55:45 | 10
10 1 254 80:20 14.700 | 36.205 | 54:46 8
11 1 254 80:20 14.638 | 32.403 | 55:45 10
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Tacrubi hissa

Sxem-1. 10 ml metilasetilaseton Gzarina 50 ml gati ammoniumhidroksid
mohlulu slavs edildi, 2 giin otaq temperaturunda maqnit qarisdirict ilo qaris-
dirildi. Reaksiya qarisigi xloroformla dekantasiya edilib su ilo yuyuldu,
MgSOy i, quruduldu vo xloroform qovuldu. Tokrar kristallasmadan sonra
cixim 95% toskil etdi.

Sxem-2,3. Hoar birindon 1 mmol olmagla dimedon, enamin, p-nitroben-
zaldehid (tocriibs 3-do enamin 1 mmol metilasetilaseton vo 1,2 mmol ammo-
niumasetat ilo ovoz edilib) vo 0.005 mmol uygun Kkatalizator 2 ml
dixlormetanda hall edildi vo maqnit qarisdirici ilo garigsdirildi. Har bir tacriibs
Uclin reaksiya muddati vo ¢ixim codval 1-do goéstorilib. Reaksiya mohsulu
kolon xromotoqrafiyasi ilo tomizlondi (holledici etilasetat:heksan-1:8).
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Metil 2,7,7-trimetil-5-0kso-4-(4-nitro)fenil-1,4,5,6,7,8-heksahidroxinolin
-3-karboksilatin *H NMR va *C NMR-spektrlari

'H NMR (400 MHz, ds —dimetilsulfoksid) J (ppm): 0.86-1.08 (6H,
2CH3), 2.37 (3H, CHj3), 3.55 (3H, CHj3), 2.47-2.55 (2H, CH,), 2.01-2.05 (2H,
CHy), 5.03 (H, CH), 9.32 (H, NH), 7.46-8.13 (4H, Ar-H). 13C *C NMR(ds —
dimetilsulfoksid), 6 (ppm): 18.32 (CHs), 26.35-28.96 (2CHg3), 50.77 (CHy),
40.08 (CH), 50.02 (CH,), 32.08 (C), 166.87(C=0), 194.25(C=0), 145.63-
146.58 (2C=C), 102.05-109.01 (2C=C), 150.09(C—CH),154.78 (C-Ar), 123.18-
128.54 (4CH-Ar), 145.28 (C-NOy)
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CHUHTE3 OIITUYECKU AKTUBHOI'O METUJI-2,7,7-TPUMETHUJI-5-OKCO-4-(4-
HUTPO)-®EHUJI -1,4,5,6,7,8-TEKCATUAPOXUHOJIUH -3-KAPBOKCHUJIATA

AM.MATEPPAMOB, H.M.AXMEJIOB, M.M.KYPBAHOBA,
3.3.'YCEMHOB, I:x. TAHUEJIHN

PE3IOME

Ha ocHOBe TpeXKOMIIOHCHTHOW KOHJEHCAluK ['aHda B TPUCYTCTBHU Pa3ITHIHBIX
XUPATBGHBIX OPTaHMYECKUX KaTalU3aTOPOB OBUI CHHTE3MPOBAH ONTHYCCKH AKTHBHBIA METHII
2,7,7-tpumeTri-5-okco-4-(4-uurpo)penmn-1,4,5,6,7,8 - rekcaruapoxuHonuH-3-KapOOKCHUIIAT.
CreneHp ONTHYECKOW YUCTOTHI CHUTE3MPOBAHHOTO COCAWHCHHS OBLIO OIMpPENeNIeHO METOJOM
HPLC. Bpuio yCTaHOBIIGHO BIMSHHUE MPHPOIBI KATaIW3aTopa M TEMIICPaTyphbl pEakIy Ha
MPaKTHYECKUH BBIXO/] M HA CTEIEHb ONTUYECKON YMCTOTHI.

KnroueBble cioBa: acumMerpudeckas peaknusi ['aHdua, XupaibHBIE KaTalnu3aTOPBI,
CTEIICHb ONTUYECKOW YUCTOTBI
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SYNTHESIS OF OPTIiCALLY ACTiVE METHYL 2,7,7-TRIMETHYL-5-OX0-4-(4-
NiTRO) PHENYL-1,4,5,6,7,8-HEXAHYDROQUINOLINE-3-CARBOXYLATE

A.M.MAHARRAMOV, .M. AHMADOV, M.M.GURBANOVA,
E.Z.HUSEYNOV, J.TANYELI,

SUMMARY
The optically active methyl-2,7,7-trimetyl-5-0x0-4-(4-nitro) phenyl-1,4,5,6,7,8 -
hexahydroquinoline-3-carboxylate was synthesized based on three components of Hantzsch
reaction in the presence of different chiral organic catalysts. The enantiomeric purity of the
products was determined by HPLC analysis. Chiral organic catalyst and temperature effect to
the practical yield and the optical purity of the reaction were investigated

Key words: Asymmetric Hantzsch reaction, chiral organic catalyst, optical purity
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