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simboloTa ganmarteba

pinseruli maryuJiseburi (qelati)
P,C,P fosfor-, naxSirbad-, fosfor-metalTan bmebis Semcveli

naerTi

 STanTqmis moluri koeficienti

h sinaTlis kvanti

c koncentracia
Ad adamantili

Fc ferocenili

 talRis sigrZe (nm)

 qimiuri Zvra
t1/2 naxevargardaqmnis dro
J spin-spinuri urTierTqmedebis mudmiva
s singleti
br s gafarToebuli singleti
d dubleti
dd dublet-dubleti
m multipleti
mn (velis) memilionedi nawili
hc herci

MHz (mhc) megaherci

dmso, DMSO dimeTilsulfoqsidi

dmf, DMFA dimeTilformamidi

thf, THF tetrahidrofurani

CDCl3 deiterirebuli qloroformi
CD3COCD3 deiterirebuli acetoni
iw infrawiTeli (speqtroskopia)
ui ultraiisferi (speqtroskopia)
1H bmr 1H atomis birTvul magnituri rezonansi
13C bmr 13C atomis birTvul magnituri rezonansi
pH wyalbadis maCvenebeli (wyalbad-ionTa koncentraciis

Sebrunebuli sididis aTobiTi logariTmi)
Rf ganawilebis koeficienti (qromatografiaSi)

H enTalpia
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Sesavali

bolo wlebSi metalorganuli naerTebi did yuradRebas iqceven
rogorc samkurnalo saSualebebi. maT Soris ferocenis Semcvelma
naerTebma gamoavlines maRali efeqturoba, rogorc kibos da malariis
sasikvdilo formis sawinaaRmdego preparatebma [1,2]. ferocenSemcveli
acetilenuri rigis oratomiani spirtebi warmoadgenen antioqsidantebs
da antikancerogenebs, rogoricaa ferocen-A (1-ferocenil-1-fenil-1,4-
dihidroqsibutin-2) [3,4].

amave dros ferocenis warmoebulebi farTod gamoiyenebian, rogorc
ligandebi homogenur metalokompleqsur katalizSi. magaliTad, e.w. pin-
seruli kompleqsebi mravali iseTi mniSvnelovani reaqciis katalizato-
rebia rogoricaa alkanebis dehidrireba, hekis reaqcia, suzukis arilTa
Sewyvileba, karboniluri naerTebis hidrireba da aldoluri tipis
kondensacia [5-9].

medicinaSi gamoyenebis TvalsazrisiT did yuradRebas imsaxurebs
almasis struqturis mqone naxSirwyalbadi adamantani, romelic
warmoadgens erTmaneTSi Serwymul sam cikloheqsanis rgols savarZlis
formiT. misi nawarmebi farTod gamoiyeneba, rogorc maRalefeqturi
biologiurad aqtiuri naerTebi, rac gamowveulia adamantilis radika-
lis imunotropulobiTa da lipofilobiT. molekulaSi adamantanis
radikalis arseboba, iseve rogorc ferocenisa, xSir SemTxvevaSi zrdis
preparatis moqmedebis efeqturobas da amcirebs mis toqsikurobas.
miRebulia maRalefeqturi fungicidebi, herbicidebi, inseqticidebi,
antivirusuli preparatebi _ remantadini, midantani da sxva [10-16].

zemoaRniSnulidan gamomdinare, ferocenisa da adamantanis nawarmebi
warmoadgenen perspeqtiul obieqtebs axali dabaltoqsikuri da
maRalefeqturi farTo speqtris biologiuri Tvisebebis mqone naerTebis
da ligandebis sinTezisaTvis.

miuxedavad mravalricxovani gamokvlevebisa, acetilenuri naerTebi,
romelTa molekulebi erTdroulad Seicaven ferocenisa da adamantanis
radikalebs, ar aris Seswavlili. amitom am mimarTulebiT kvlevebs aqvs
rogorc Teoriuli, ise praqtikuli mniSvneloba.

sadisertacio naSromi eZRvneba adamantanis da ferocenis rigis
zogierT potenciurad biologiuri aqtiurobis mqone organul da
metalorganul naerTis sinTezsa da kvlevas.

kvlevis ZiriTadi amocanebi: Aadamantanisa da ferocenis rigis
zogierTi organul da metalorganuli naerTis sinTezisa  da kvlevis
gansaxorcieleblad dasaxul iqna Semdegi:

 ferocen da adamantanSemcveli hidroqsiacetilenebis sinTezi da
radikalis gavlenis Seswavla;

 sinTezirebuli adamantan da ferocenSemcveli acetilenuri rigis
spirtebis anionotropiul gadajgufebaTa Seswavla;

 ferocenze dafuZnebuli P,C,P pinseruli ligandebisa da maTi
ruTeniumis kompleqsebis sinTezi;

 acetonitril ligandis Semcveli reniumis karbonil kompleqsebis
miReba;
 ferocenSemcveli oqro-reniumis heterometaluri klasterebis sin-

Tezi;
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 aminoadamantanis, 4-(1-adamantan)anilinis, 3-aminoadamantan-1-karbon-
mJavas da adamantan-1-karbonmJavas hidrazidis safuZvelze azomeTinebis
sinTezi da kvleva;

 adamantan-1-karbonmJavas hidrazidis acilirebis reaqciis Seswavla;

 adamantanSemcveli 2,5-diCanacvlebuli-1,3,4-oqsadiazolebis sinTezi
da maTi α-ferocenilalkilireba;

 adamantanSemcveli hidrazido-hidrazonuli ligandebis da maT
bazaze Cu(II) da Fe(II) koordinaciuli naerTebis sinTezi.

Temis aqtualoba: bolo wlebSi metalorganuli naerTebi did
yuradRebas iqceven rogorc samkurnalo saSualebebi. isini efeqturi
aRmoCndnen iseTi daavadebebis winaaRmdeg, rogoricaa kibo, adamianis
imunodeficitis virusi da sxv. amave dros, TviTon feroceni qimiurad
mdgradi da aratoqsikuri naerTia.

1-ferocenil-1-fenil-1,4-dihidroqsi-2-butini (Fc-A) amJRavnebs
antikancerogenul moqmedebas. kancerogenis aplikaciis momentSi
sisxlSi Fc-A-s arseboba xels uSlis avTvisebian simsivnis transfo-
rmacias da aseve, gavlenas axdens ujredul kulturaSi adamianis
limfocitebis mitozur indeqsze.

cnobilia, rom gardamaval metalTa pinseruli kompleqsebi
mravali iseTi mniSvnelovani reaqciis katalizatorebia, rogoricaa
alkanebis dehidrireba, hekis reaqcia, suzukis arilTa Sewyvileba,
karboniluri naerTebis hidrireba da aldoluri tipis kondensacia.

aRsaniSnavia, rom adamantanebic aseve gamoirCevian unikaluri fa-
rmakologiuri TvisebebiT. aRmoCnda, rom adamantanis lipofiluri ra-
dikalis Seyvana cnobili biologiurad aqtiuri naerTebis moleku-
lebSi, xSir SemTxvevaSi iwvevs preparatis toqsikurobis Semcirebas da
farmakologiuri moqmedebis gaZlierebas, rac aixsneba adamantilis
radikalis imunotropuli da membranotropuli moqmedebiT. am
Tvisebebis gamo ganxorcielebul iqna sxvadasxva jgufis preparatebis
modificireba maTi adamantilirebis an adamantoilirebis reaqciiT.

naSromis ZiriTadi Sedegebi da mecnieruli siaxle: sinTezirebu-
lia literaturaSi ucnobi ferocenis da adamantanis radikalis erT-
droulad Semcveli acetilenuri rigis hidroqsiwarmoebuli antikance-
rogenuli da antimikrobuli preparatebis 1-ferocenil-1-fenil-1,4-dih-
idroqsibutin-2 (Fc-A), 4-adamantil-1,4-dihidroqsipentin-2,2-hidroqsi-2-(1-
hidroqsipropinil)adamantanis struqturuli analogebi, romlebic war-
moadgenen perspeqtiul antikancerogenul, antimikrobul saSualebebs.
1,3-bis{(di-t-butilfosfino)meTil}ferocenis kompleqsTan RuCl2(DMSO)4

reaqciiT mduRare 2-meToqsieTanolSi miRebulia pirveli ferocenze
dafuZnebuli ruTeniumis pinseruli kompleqsi, RuCl(CO)[{2,5-(t-Bu2PCH2)2-

C5H2}Fe(C5H5)]. ruTenium-qlorokarbonil pinseruli kompleqsis naxSi-
rbad monoqsidTan reaqciebSi miRebulia neitraluri da kationuri
dikarboniluri kompleqsebi; kationuri naerTi Seswavlilia
rentgenostruqturuli meTodiT.
sinTezirebulia axali rigis adamantanSemcveli iminebi da hidrazone-

bi: N-(1-adamantil)benzilidenimini, N-(1-damantil)dimeTilaminobenzili-
denimini, N-(1-adamantil)-2-hidroqsi-3,5-dibrombenzilidenimini, N-(1-adama-
ntil)-2,4-dihidroqsibenzilidenimini, N-(4-(1-adamantil)fenil)-4-dimeTil-
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aminobenzilidenimini, N-(4-(1-adamantil)fenil)-2-hidroqsi-3,5-dibromben-
zilidenimini, N-(4-(1-adamantil)fenil)-2,4-hidroqsibenzilidenimini, N-(3-
karboqsiadamantil-1)-2-hidroqsi-3,5-dibrombenzilidenimini, N-(3-karboqsi-
adamantil-1)-2,4-dihidroqsibenzilidenimini, N-adamantoilbenzaldehidis
hidrazoni, N-adamantoil-4-dimeTilaminobenzaldehidis hidrazoni, N-
adamantoil-2-hidroqsi-3,5-dibrombenzaldehidis hidrazoni, N-adamanto-
il-2,4-dihidroqsibenzaldehidis hidrazoni.

sinTezirebulia adamantanSemcveli hidrazidebi da aminebi Sesabamisi
hidrazonebis da iminebis LiAlH4-iT aRdgenis reaqciebiT.
sxvadasxva pirobebSi adamantan-1-karbonmJavas hidrazidis acilirebiT

mJavaTa anhidridebiT da qloranhidridebiT miRebulia adamantanSemcve-
li hidrazidebis axali rigi.
sinTezirebulia adamantanSemcveli 2,5-diCanacvlebuli-1,3,4-oqsadiazo-

lebi, dihidrazidebis ciklizaciiT. Catarebulia zogierTi oqsadiazo-
lis α-ferocenilalkilireba.

Catarebulia ferocenilbutadiinilis Semcveli oqro-reniumis
kompleqsis Re2(AuPPh3)(µ-C4Fe)(CO)x sinTezi da misi rentgenostruqtu-
ruli analizi.

oqro-ferocenilbutadiinilis Au(PPh3)C4Fc da direniumis Re2(CO)8-

(NCMe)2 kompleqsebis Termul (toluoli, 920C) reaqciaSi miRebulia
oqro-reniumis klasteri Re4(AuPPh3)(µ4-C2)(µ3-C2Fc)(NCMe)(CO)12, romlis
aRnagoba dadgenilia rentgenostruqturuli meTodiT. klasteri
Seicavs µ4-dikarbid da µ3-ferocenalkinil ligandebs, romlebic
warmoqmnilia butadiinilis centraluri C-C bmis gaxleCis Sedegad.

sinTezirebulia da Seswavlilia adamantanSemcveli hidrazido-
hidrazonebis bazaze d-metalis Semcveli polifunqciuri koordina-
ciuli naerTebi: bis[N-(1-adamantoil)-1-benzilidenspilenZis(II) hidra-
zoni, N-(1-adamantoil)-4-dimeTilaminobenzilidenspilenZis(II) hidrazo-
ni, N-(1-adamantoil)-4-dimeTilaminobenzilidendiaqva rkina(II)-s hidra-
zoni, N-(1-adamantoil)-2,4-dioqsibenzilidenspilenZis(II) hidrazoni, N-
(1-adamantoil)-2,4-dioqsibenzilidendiaqvarkina(II)-s hidrazoni.

naxevradempiriuli kvantur-qimiuri (AM1 (Austin Model 1) [CS MOPAC-
is (Chem 3D Ultra-version 8.03) meTodiT A Catarebuli gamoTvlebis safuZve-
lze dadgenilia, rom organuli ligandis molekula metalis centra-
lur atomTan koordinirebulia karbonilis jgufis Jangbadatomisa da
hidrazonuli azotis atomis meSveobiT ciklur-bidentanturad.

samuSaos praqtikuli mniSvnelba: sinTezirebulia ferocenisa da
adamantanis warmoebulebi, romlebic warmoadgenen perspeqtiul
obieqtebs metalorganul sinTezSi da axali farTo speqtris
biologiurad aqtiuri (antikancerogenuli, antimikrobuli da sxva)
saSualebebis ZiebisaTvis.

sinTezirebulia potenciuri biologiuri aqtiurobis mqone naerTTa
axali rigebi: adamantanSemcveli hidrazinebi, hidrazonebi, aminebi,
iminebi, oqsadiazolebi, adamantanSemcveli koordinaciuli naerTebi.

sinTezirebulia ferocenze dafuZnebuli P,C,P pinseruli li-
gandebi da maTi ruTeniumis kompleqsebi. sinTezirebulia ferocen-
Semcveli oqro-reniumis literaturaSi ucnobi tipis heterometaluri
klasterebi.
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1. literaturis mimoxilva
1.1 ferocenis da adamantanis agebuleba

feroceni _ bis-ciklopentadienil rkina, misi molekulis struqtura
warmoadgens `sendviCs~, sadac ciklopentadienilis rgole-
bi urTierTparalelurad arian ganlagebulni, xolo maT
Soris simetriulad mdebareobs rkinis atomi, feroceni
kristalur formaSi qmnis pentagonalur antiprizmas
[2,17,18].
ferocenis eleqtronuli struqtura dadgenilia v.mofi-
tis mier. ciklopentadienilis jgufebis eleqtronebis
Zlieri eleqtruli veli iwvevs rkinis atomis eleqtruli

Rrublis hibridizacias, ris Sedegadac adgili aqvs hibridizebuli
orbitalebis ciklopentadienilis molekuluri orbitalebiT
gadafarvas, rac ganapirobebs rkinis atomsa da ciklopentadienilis
jgufebs Soris donorul-aqceptoruli tipis mtkice bmebis warmoqmnas.
am bmebis gawyveta xdeba mxolod Zlier mkacr pirobebSi. ferocenis
mTlianad daSla rkinis da araidentificirebul produqtebad midis
3500C (daxurul sistemaSi), xolo 36%-iani ftorwyalbadmJavas xsnarSi
1000C [18,19].

feroceni warmoadgens erTian aromatul sistemas, romelic ar
Sedis mierTebis reaqciebSi da misTvis ZiriTadad damaxasiaTebelia
eleqtrofiluri Canacvlebis reaqciebi (aromatuli Canacvlebis
reaqciebi) [2,18]. dadgenilia, rom feroceni Sedis eleqtrofilur
Canacvlebis reaqciebSi ufro advilad, vidre benzoli.

ferocenSi ciklopentadienilur rgolebSi wyalbadis atomTa
eleqtrofiluri Canacvlebis meqanizmis ganxilvisas (sqema 1) msje-
lobis sagania eleqtrofiliT rgolze pirdapiri ieriSis (egzo-ieriSi)
SesaZlebloba da metalze pirveladi ieriSi rgolSi Semdgomi
migraciiT (endo-ieriSi). orive SemTxvevaSi warmoiqmneba erTi da igive
produqti.

sqema 1

E

H

E

E

H

E

E

H

H

E

-H

-H
Fe

FeFe

Fe

Fe Feend
o-i
eri
Si

egzo-ieriSi
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ferocenSi eleqtroaqceptoruli Camnacvleblebi asusteben Canacvle-
buli birTvis reaqciisunarianobas imdenad, rom Semdegi eleqtrofi-
luri Canacvleba mimdinareobs ciklopentadienilis meore birTvSi.
eleqtrodonoruli Camnacvleblebi ki piriqiT, zrdian Canacvlebuli
birTvis reaqciisunarianobas, ris gamoc Semdegi eleqtrofiluri Cana-
cvleba mimdinareobs imave ciklopentadienilis birTvSi.

TiTqosda, endo-meqanizmis sasargeblod metyvelebs ferocenis
protonirebis Sedegi iseTi Zlieri mJaviT rogoricaa BF3.H2O (sqema 2).
am dros miRebuli ionisTvis 1H bmr_is speqtrSi registrirdeba ori
signali, dubleti ciklopentadieniluri protonebisgan δ 5.06-Tan da
multipleti δ –1.88-Tan. am signalebis intensivoba tolia 10:1.

sqema 2

BF3
. H2O

-1.88 (m,1H)

5.06 (d,10H)

Fe Fe H

Tavdapirvelad fiqrobdnen, rom es speqtraluri suraTi
Seesabameba gamosaxul kationur kompleqss. magram ukanaskneli
Teoriuli gaTvlebis da zogierTi eqsperimentuli monacemis Tanaxmad,
sinamdvileSi kationuri kompleqsi Seicavs agostikur bmas Fe—H—C.
amasTan varaudoben, rom kationuri kompleqsi ganicdis swraf
gadajgufebas.

Svedma albergma da misma TanamSromlebma Teoriuli gaTvlebis
safuZvelze iwinaswarmetyveles swored aseTi agostikuri struqturis
warmoqmna, agreTve qimiuri Zvra agostikuri protonisTvis birTvul
magnitur rezonansSi δ _6.35 (sqema 3).

sqema 3

H

H

( - 6.35 )Fe

aqamde aravin dakvirvebia agostikuri bmis mqone kationur
kompleqss, ferocenis ciklopentadienilur rgolebSi eleqtrofiluri
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Canacvlebis Sualedur produqts. aseTi nawilakebi metad aramdgradia.
imisaTvis, rom SeiZlebodes maTi gamoyofa kristaluri saxiT da
struqturuli meTodebiT daxasiaTeba.

magram cota xnis win ferocenis safuZvelze ruTeniumis pinseruli
kompleqsebis Seswavlisas SesaZlebeli gaxda kationuri kompleqsis
miReba, romelic SeiZleba ganvixiloT, rogorc gardamavali metaliT
(Ru) stabilizebuli ferocenium ioni.

ori maxelatirebeli alkilfosfinuri “xelis” arseboba da
ruTeniumis atomis C5 -ciklTan σ-bma, savaraudod, iwvevs am kompleqsis
stabilirebas. rentgenostruqturuli gamokvleviT daxasiaTebuli es
kompleqsi SeiZleba ganxilul iqnes rogorc pinseruli sistemiT
stabilizebuli ferocenium ionis – ferocenSi eleqtrofiluri
Canacvlebis Sualeduri produqtis - naxati (sqema 4).

.
sqema 4

PtBu2

Ru

PtBu2

Cl

C

PtBu2

Ru

PtBu2
H

H

CO

BAr4

Fe O

M

H2, NaBArF4
CH2Cl2

PtBu2

Ru

PtBu2

CFe O

H

H

BAr4

Ar=3,5 -(CF3)2C6H3

am uCveulo kompleqsis rentgenostruqturuli analizis Sedegebi
metyveleben, ciklopentadienilis rgolis C(1) atomis hibridizacia
uaxlovdeba sp3 Ru—C(1) RerZi rgolTan qmnis 77.7o kuTxes.

1H bmr speqtrSi SeimCneva Ru–is atomTan hidriduli atomis sign-
ali tripletis saxiT, δ _26.22, da kidev erTi signali δ 1.97 romelic
ganpirobebulia C(1)-Tan dakavSirebuli wyalbadis atomiT. yuradRebas
iqcevs am wyalbadis atomis bmr-is qimiuri Zvra, romelic miuTiTebs
C(1) atomis rehibridizaciaze sp3xasiaTis mimarTulebiT.

amrigad, pirvelad iqna gamoyofili da daxasiaTebuli feroce-
niumis ionis _ ferocenSi eleqtrofiluri Canacvlebis Sualeduri
produqtis _ ruTeniumis atomiT stabilizebuli modeli.
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adamantani _ triciklo[3,3,1,1]dekani (C10H16). adamantani
gamoyofili iqna navTobidan Cexi mecnierebis s. landasa da
v. maCasekis mier 1933 w. is warmoadgens poliedruli
struqturis mqone nivTierebas. almasis
msgavsad igi Tavisufalia yovelgvari
kuTxuri Tu torsiuli daWimulobisagan

da gamoirCeva maRali simetriulobiT. mas gaaCnia
unikalurad myari struqtura, romelic warmoad-
gens erTmaneTSi Serwymul sam cikloheqsanis
rgols [10,20,21].

adamantanis rentgenostruqturuli da ele-

qtronografiuli analiziT dadgenilia, rom C-C bmis sigZe aris 1.54 Å,
xolo kuTxe C-C-C 109.50-is tolia. adamantanis infrawiTeli da bir-
Tvul magnitur rezonansuli speqtrebi gamoirCeva signalebis mcire
raodenobiT. maqsiCisa da klasicis mier dadgenil iqna, rom
adamantanSi naxSirbad atomebis hibridizacia ar gansxvavdeba sp3

hibridizaciisagan.
Seswavlilia adamantanis aminirebis, halogenirebis, nitrirebis,

daJangvis da sxva reaqciebi [10,19,20].

1.2 ferocenis da adamantanis rigis karboniluri
naerTebi

ferocenis Semcveli ketonebis miRebis ZiriTad meTods
warmoadgens ferocenis acilireba Sesabamisi karbonmJavebis anhidride-
biT an qloranhidridebiT [2,18].

feroceni advilad ganicdis acilirebas fridel-kraftsis mixed-
viT, am gziT sinTezirebuli iqna mravalricxovani ferocenSemcveli
karboniluri naerTebi. am reaqciebis Seswavlisas gamoirkva, rom fero-
ceni gacilebiT ufro reaqciisunariania, vidre benzoli. es naTlad
Cans iqidanac, rom feroceni ganicdis acilirebas ara marto AlCl3-is,
aramed BF3 TandaswrebiTac. monoacetilferoceni maRali gamosavlia-
nobiT miiReba ferocenis  ZmarmJava anhidridiT acetilirebisas
BF3,HH3PO4da SnCl2-is Tanaobisas [2,9].
ferocenis Semcveli naerTebi miRebulia acilferocenebis mravalm-

xrivi gardaqmnebiT. isini cximovanaromatuli ketonebis analogiurad
ganicdian aRdgenas klemensenis meTodiT. SesaZlebelia agreTve maTi
hidrireba wyalbadiT. acilferocenebi ganicdian aRdgenas LiAlH4-iT
spirtebis miRebiT, magniumorganul naerTebTan urTierTqmedebiT
warmoqnian Sesabamis spirtebs [2,18].

acetilferocenis kondensaciiT formaldehidTan aminebis Tandas-
wrebiT (aminomeTilirebis reaqcia) miiReba Sesabamisi aminoketonebi
(sqema 5) [22,23]:
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sqema 5

Fe

COCH3

HCOH
(CH3)2NH . HCl

CO - CH2 - CH2 - N(CH3)2. HCl

Fe

acetilferocenis daJangviT miiReba ferocenkarbonmJava. 1,1/- da 1,2-di-
acetilferocenis daJangvisas miRebul iqna 1,1/ - da 1,2-ferocenilendi
karbomJavebi.
adamantanis rigis  karboniluri naerTebidan sainteresoa adamantano-

ni da acetiladamantani. adamantanoni miiReba adamantanis daJangviT ma-

Ral temperaturaze qromis anhidridiT (sqema 6) [24]:

sqema 6

O

CrO3

195oC

is advilad Sedis reaqciaSi griniaris reaqtivTan da warmoqmnis 2-
adamantanis warmoebulebs.
Seswavlilia adamantanis uSualo daJangva adamantanonad, gogirdmJa-

vas moqmedebiT (sqema 7) [24]:

sqema 7

O

H2SO4

OH
OH

+
dispropor-
cionireba

O

a b

g

es procesi safexurebrivad mimdinareobs: a) adamantanis daJangva 1-
adamantanolad, b) 1,2-hidriduli gadajgufeba, g) molekulaTaSoriso
hidriduli gadajgufeba (sqema 8):
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sqema 8

a b
OH

OH

+
H

O

+ + H

adamantanoni aseve warmoiqmneba 2-adamantanolis azotmJaviT daJan-
gvisas. leikartis meTodiT 2-aminoadamantani da misi nawarmebi kargi
gamosavlianobiT miiReba adamantanolidan (sqema 9):

sqema 9

N
R/

R
OH

HNO3

O

R=H, R=RI =alkil, aril, R,RI= heterocikluri radikali

1-adamantankarbonmJavas urTierTqmedebiT liTiumorganul naerTe-
bTan warmoiqmneba aciladamantanebi (sqema 10).

sqema 10

COOLi + RLi C OLi

OLi

R

H2O
C

O

R

acetiladamantani kargi gamosavlianobiT miiReba sqema 11-is mixedviT:

sqema 11

COCH3COOH PCl3 (SOCl2) COCl (CH3)2Cd

aseve Seswavlilia adamantilferocenis acilirebis reaqciebi da sinT-
ezirebulia ferocenis da adamantanis Semcveli ketonebi [23, 25, 26].

N
R/

R
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feroceniladamantilketoni  miRebul iqna ferocenis urTierTqmede-
biT adamantankarbonmJavas qloranhidridTan AlCl3 Tanaobisas gogird-
naxSirbadis areSi (sqema 12) [26]:

sqema 12

Fe AdCOCl
AlCl3;CS2

CO - Ad

Fe

naCvenebia, rom ferocenis urTierTqmedebisas AdBr-Tan AlCl3-is Tana-
obisas meTilenqloridis areSi miiReba mono da 1,1I diadamantil-
ferocenebi (sqema 13):

sqema 13

Fe
AdBr

AlCl3;CH2Cl2

Ad

Fe

Ad

Fe

Ad

+

feroceniladamantanis acilirebiT ftalis mJavas eTeris qloranhi-
dridiT miiReba izomerebis narevi (sqema 14):

sqema 14

Ad

Fe

Ad

Fe

Ad

Fe
AlCl3;CH2Cl2

o-Et2O2CC6H4COCl

COC6H4COOEt-o

COC6H4COOEt-o

+

1.3 ferocenis ujeri rigis nawarmebis sinTezi da Tvisebebi

ferocenilacetileni sinTezirebulia - α,β – dibromeTilfero-
cenis debromirebiT kaliumis amidiT Txevad amiakSi. acetilferocenis
vilsmeieris kompleqsTan (POCl3/DMF) urTierTqmedebiT miiReba β-
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qlorferocenilakroleini. misi dehidroqlorirebiT KOH-is mduRare
dioqsan xsnariT warmoiqmneba ferocenilacetileni (sqema 15) [2].

sqema 15

Fe

COCH3

POCl3/DMF
Fe

C CH C
O

H
Cl

KNH2 + NH3 Fe

C CH

PO
C

l 3/
D

M
F

Fe

C CH2

Cl

POCl3/D
MF

KOH
Fe

C CH

ferocenilacetileni miRebul iqna, agreTve, qloracetil- da
diqloracetilferocenisagan. qloracetilferoceni aRdgeba LiAlH4-iT
Sesabamis qlorhidrinad, romelic dehidrirdeba SemJavebuli Al2O3-iT-
β-qlorvinilferocenis warmoqmniT, es ukanaskneli ki natriumis
amidTan Txevad amiakSi gardaiqmneba ferocenilacetilenad (sqema 16).

sqema 16

NaNH2

Fe

C CH

NH3
Fe

CH CHCl

Fe

COCH2Cl

LiAlH4
Fe

CH - CH2Cl

OH

Al2O3

H2O



17

eTinilferocenis warmoebulebidan ciklopentadienis birTvSi
CanacvlebiT miRebuli iqna meTil(eTinil) - da dimeTil(eTinil) –
ferocenebi. ferocenis mono – da diacetilenuri nawarmebi miRebuli
iqna Sleglis da misi TanamSromlebis mier ferocenis Semcveli
acetilenuri karbinolebis, ketonebis da glikolebis aRdgeniT
LiAlH4/AlCl3-Tan.

miRebuli iqna ferocenilpropinmJava, romelic gamodga kargi sawyisi
produqti Semdegi gardaqmnebisaTvis (sqema 17, 18).

sqema 17

Fe

C C - COOH

Fe

C O

C C O
OC2H2

(C6H5)3P

PoCl3/DMF
NaOH

sqema 18

C - COOHFc -C

CH 2N 2

Cu(OCOCH3)

CO
2

C - COOCH3Fc -C

C -Fc -C C -FeC

CHFc -C
formilferocenis moqmedebisas eTinilferocenis liTiumnawar-

mebTan gamoyofil iqna karbinoli, romlis daJangviT MnO2-is
Tanaobisas miRebulia ketoni, misi aRdgeniT _ diferocenilpropini.

ferocenis rigis mono– da dihidroqsinawarmebi miiRebian Sesabamisi
karbonilnaerTebis LiAlH4-iT aRdgeniT da agreTve metalorganuli sin-
TeziT [2, 27]. miRebuli glikolebis dehidrataciiT (KHSO4) warmoiqmne-
ba 1,1/-di(dimeTilvinil-) feroceni Semdegi sqemis mixedviT (sqema 19):

sqema 19

Fe

COCH3

COCH3

2C2H5MgBr Fe

C

CH3

C2H5

OH

C

CH3

C2H5

OH
KHSO4

H2O
Fe

C

CH3

C CH3

H

C

CH3

C CH3

H
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1.4 ferocenSemcveli acetilenuri rigis spirtebi

a.d. petrovisa da misi TanamSromlebis mier pirvelad sinTezirebulia
ferocenis rigis acetilenuri mesamadi spirtebi. spirtebis misaRebad
gamoyenebul iqna jonsis meTodiT momzadebuli eTinilmagniumbromidi
da natriumis acetilenidi. acetil- da benzoiclferocenTan kondensa-
ciiT miRebulia Sesabamisi spirtebi Semdegi sqemiT (sqema 20) [28]:

sqema 20

3-meTil-3-ferocenil-3-hidrooqsipropini SesaZlebelia miRebul
iqna rogorc HC≡CMgBr-is, ise HC≡CNa gamoyenebiT, maSin rodesac 3-
fenil-3-ferocenil-3-oqsipropin-1 miiReba mxolod HC≡CMgBr-is gamoye-
nebiT. dadgenilia, rom orCanacvlebuli metalorganuli reagenti ar
reagirebs rogorc acetilferocenTan da ise benzoilferocenTanac.

a.n. nesmianovisa da misi TanamSromlebis mier β–acetilenuri
spirti miRebulia acetilferocenisa da HC≡C-CH2MgBr urTierTqme-
debiT eTeris areSi. miRebuli spirti HgSO4-is TandaswrebiT ganicdis
anionotropul gadajgufebas da gardaiqmneba enonad (sqema 21) [2,19]:

sqema 21

C

Fe

C

CH3

CH2

OH

CH

HgSO4
ROH

C

Fe

C

CH3

CH CH3

O

simetriuli da arasimetriuli ferocenis Semcveli acetilenuri
γ-glikolebi miRebulia formil- da benzoilferocenis acetilenisa
da acetilenuri karbinolebis diliTium warmoebulebTan urTierTqme-
debiT (sqema 22):

sqema 22

sadac: a) R/=R//=H R//=Fe b) R/=R//=Ph     R///=H g) R/=R//= R///=Ph

Fe

COR

HC CX
Fe

C C CH

R

OH

R=CH3, C6H5 X=MgBr, Na

Fe

COR
R

R

OLi

CC CLi +

///

/

//

thf
R

R

OH

CC

/

// CC

Fe
R///

OH
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mariaSkinis da misi TanamSromlebis mier Seswavlilia monoacetil-,
monobenzoil-, dibenzoil-ferocenis natriumis acetilenidTan konde-
nsaciis reaqciebi (Txevad amiakis areSi). miRebulia Sesabamisi
ferocenis Semcveli acetilenuri spirtebi dabali gamosavlianobiT
(sqema 23) [29,30]:

sqema 23

Fe

COR

HC

CH3

CNa+

Fe

C C CH

R

OH

Fe

C C CH

OC2H5

I

II

Txevad amiakis areSi 1,1/-diacetilferocenis urTierTqmedebiT
natriumis acetilenidTan  gamoyofili iqna 1/-acetil-1-α-hidroqsi-α-me-
Tilpropinilferoceni (III), 1,1/-bis(α-hidroqsi-α- meTilpropinil-) fero-
ceni (IV) da 1-α-hidroqsi-α-meTilpropinil-1/- α – oqsidimeTilferoceni
(V), Sesabamisad 53%, 13% da 14,5% gamosavlianobiT (sqema 24).

sqema 24

COCH3

CH3
Fe

C C CH

OH

CH3
Fe

C C CH

OH

CH3

C C CH

OH

CH3
Fe

C C CH

OH

CH3

C

OH

CH3

III                               IV                   V

V naerTis warmoqmna aixsneba III nawilobrivi aRdgeniT im wyalba-
diT, romelic warmoiqmneba natriumis amidisa da acetilenis urTierT-
qmedebis Sedegad. Seswavlilia agreTve benzoilferocenis natriumis
acetilenidTan urTierTqmedebis reaqcia da miRebulia α –hidroqsi -α-
fenilpropinilferoceni VI (sqema 25):
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sqema 25

Fe

COC6H5

HC CNa+ Fe

C C CH

OH

Txevadi NH3

C6H5

COC6H5

VI

1,1/-dibenzoilferocenis natriumis acetilenidTan urTierTqmedebiT
warmoiqmneba ori naerTi: 1-benzoil-(1-hidroqsi-fenilpropinil)-
feroceni (VII) 54% gamosavalianobiT da 1,1/-di-(hidroqsifenilpropin-
il)-feroceni (VIII) 55% gamosavlianobiT; naerTi VII warmoadgens VIII
naerTis Sualedur produqts (sqema 26) [30,31]:

sqema 26

Fe

COC6H5

HC CNa

Fe

C C CH

OH

Txevadi NH3

C6H5

COC6H5

VII

Fe

C C CH

OH

C6H5
VIII

C C CH

OH

C6H5

COC6H5

k.Sleglis mier miRebulia ferocenis rigis karbinolebi da
glikolebi. miRebulia da Seswavlilia meoradi da mesamadi ferocen-
Semcveli acetilenuri karbinolebi da Seswavlilia maTi Tvisebebi.

Tbilisis saxelmwifo universitetis organuli qimiis kaTedraze
prof. i.m. gverdwiTelisa da l. asaTianis xelmZRvanelobiT
SemuSavebul iqna ferocenis Semcveli arasimetriuli acetilenuri
glikolebis sinTezis originaluri meTodi, romelic SemdegSi
mdgomareobs [32-34]:

acetilenuri karbinolebis dimagniumbromwarmoebulebs amzadebdnen
abs. eTeris areSi, Semdeg eTers cvlian abs. benzoliT (azotis areSi)
da miRebul narevs yinulis abazanaze gacivebiT (0, -30C) umatebdnen
acetilferocenis benzolxsnars. ketonis damatebis Semdeg sareaqcio
ares acxeleben 30-350C-mde 3 saaTis ganmavlobaSi, Slidnen 10%-iani
NH4Cl-is wyalxsnariT. am pirobebSi miiReba arasimetriuli
ferocenSemcveli acetilenuri γ-glikolebi 50-60% gamosavlianobiT:
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miRebuli glikolebis katalizuri hidrirebiT (Pd/CaCO3)
sinTezirebulia  Sesabamisi najeri glikolebi (sqema 27):

sqema 27

CH3
Fe

C C C

OH

C

OH

R/

R H2
Pd/CaCO3

CH3
Fe

C CH2 CH2

OH

C

OH

R/

R

dadgenilia, rom miRebuli najeri glikolebi vakuumSi gamoxdisas
ganicdian dehidratacias Sesabamisi ferocenis Semcveli tetrahidro-
furanuli naerTebis warmoqmniT (sqema 28):

sqema 28

H3C

Fe

C
CH2 CH2

C
R/

R
CH3

Fe

C CH2 CH2

OH

C

OH

R/

R -H2O
vak.maR.t.

O

sinTezirebulia da Seswavlilia ferocenSemcvleli acetilenuri
karbinolebi, romlebic miiRebian acetilenuri glikolebis LiAlH4/AlCl3-
iT aRdgeniT (sqema 29)[35]:

sqema 29

CH3
Fe

C C C

OH

C

OH

R/

R
LiAlH4/AlCl3

CH3
Fe

CH C C C

OH

R/

R

am SemTxvevaSi aRdgeba mxolod is hidroqsilis jgufi, romelic
dakavSirebulia ferocenis birTvidan α- mdgomareobaSi naxSirbadis
atomTan. es faqti kidev erTxel adasturebs imas, rom ferocenilis
jgufi ufro Zlierad astabilurebs mezobel naxSirbadis atomze
warmoqmnil karbakations, vidre alifaturi da aromatuli radikalebi.

Seswavlilia benzoilferocenis kondensacia acetilenur karbino-
lebTan [36]. dadgenilia, rom benzoilferoceni ar Sedis kondensaciis
reaqciaSi acetilenuri karbinolebis dimagniumbromwarmoebulebTan,
magram reagireben diliTiumwarmoebulebTan (sqema) [37]:
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sqema 30

C O

Fe
C6H5

LiC C C

OLi

R/

R+
C6H5

Fe

C C C C

OLi

R/

R

OLi

C6H5
Fe

C C C C

OH

R/

R

OH

R=CH3, R/=CH3, C2H5; R=R/=n-C3H7

ferocenSemcvleli acetilenuri glikolebis aRdgenisas miiReba
ferocenSemcvleli butadiiniluri naerTebi.

ferocenis acetilenuri glikolebis LiAlH4/AlCl3-is kompleqsiT
aRdgeniT miRebulia ferocenSemcveli acetilenuri spirtebi.

1.5 adamantanSemcveli acetilenuri rigis naerTebi

1-bromadamantanis mierTebiT eTilenTan, aluminis bromidis Tanao-
bisas, miiReba 1-brom-2-(adamantil-1/)eTeni, xolo vinilbromidTan 1,1-
dibrom-2(adamantil-1/)eTani. ukanasknelis dehidrobromirebiT kaliumis
tutis xsnarTan gacxelebiT 6 sT-is ganmavlobaSi miiReba 1-brom-2-
(adamantil-1/)eTileni, xolo ufro mkacr pirobebSi warmoiqmneba adama-
ntil-1-acetileni [36-37].

Steteris da Tanaavtorebis mier 1-eTiniladamantani  miRebul iqna 1-
bromadamantanis urTierTqmedebiT vinilbromidTan AlBr3-is Tanaobisas
da Semdgom warmoqmnili miRebuli 1,2-dibrom-1-(1-adamantil)eTanis
dehidrohalogenirebiT kaliumis tutiT dieTilenglikolSi (sqema 31).

sqema 31

Br

+ H2C CHBr AlBr3

CH2-CHBr2
KOH

KOH

6sT

9sT

220 0C,

CH=CHBr

C CH
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1-eTiniladamantani Sedis acetilenuri naxSirwyalbadebisaTvis
damaxasiaTebel yvela reaqciaSi. eTiniladamantanis hidrataciiT
miiReba (1-adamantil)meTilketoni.

xolo Ad-C≡CMgBr-is abs. eTerSi karbonizaciiT miiReba, adamantil-1-
propionis mJava 78% gamosavlianobiT. eTiniladamantani (CH3COO)2Cu
moqmedebiT advilad ganicdis dimerizacias 1,4-di(adamantil-1)diace-
tilenis warmoqmniT. am ukanasknelis aRdgeniT miRebulia 1,4-di(1-
adamantil)butani (sqema 32).

sqema 32

C CH

H2O
CH3OH, H2SO4

C CH2

HO

COCH3

C2H5MgBr

C CMgBr

CO2
H2O,H+

C C-COOH

(CH3COO)2Cu
C5H5N

C C C C (CH2)4
H2

adamantanis acetilenuri da eTilenuri rigis nawarmebis
urTierTqmedebiT N-oqsinitrilebTan kargi gamosavlianobiT miiReba
Sesabamisi heterocikluri naerTebi (sqema 33) [38]:

sqema 33

R-C N O

Ad(CH2)nC(R/)=CH2

AdC CH

R-C CH2

N C

O

R/

(CH2)nAd

R-C CH2

N C

O

Ad

R=C6H5, NO2C6H4, P-O2NC6H4, P-CH3OC6H4, CH3CO.
R/=H,CH3.....n=0,1,2,

eTiniladamantanis magniumbromnawarmis kondensaciiT acetonTan da
benzofenonTan miRebulia Sesabamisad 2-oqsi-2-meTil-4-(adamantil-1)
butin-3 da 3-hidroqsi-1,1-difenil-3(adamantil-1)propin-2 maRali gamosa-
vlianobiT (sqema 34) [37].
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sqema 34

C CMgBr
(CH 3) 2C

O

(C
6 H

5 )2 CO

C C C

CH3

CH3

OH

C C C C6H5

OH

C6H5

Seswavlilia sinTezirebuli spirtis anionotropuli gadajgufeba
yinulovan ZmarmJavaSi, gogirdmJavas Tanaobisas, Sesabamisi enonis
warmoqmniT (sqema 35):

sqema 35

C C C C6H5

OH

C6H5

CH3COOH
H2SO4

C CH C C6H5

C6H5

O

sinTezirebulia 2_hidroqsi-2-eTiniladamantani (sqema 36): adamanta-
nonze natriumis acetilenidis moqmedebiT, Txevadi amiakis areSi.
aRsaniSnavia, rom reaqciis procesSi mcire raodenobiT warmoiqmneba
1,2-bis(2-hidroqsi-2-adamantil)acetileni [38].

sqema 36

OH

CH

O

+ NaC
CHCNH3

-700C

Seswavlilia 2-oqsi-2-eTiniladamantanis gardaqmnebi mJava kataliza-
torebis gamoyenebiT, magaliTad: WianWvelas mJavasTan (95%) duRebisas
warmoiqmneba adamantilidenZmarmJava aldehidi, xolo koncentrirebuli
marilmJavas Tanaobisas warmoiqmneba 2-qlor-2-eTiniladamantani (sqema
37).
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sqema 37

+OH

CHC

Cl

CHC
CH-CHO

CH-CHO
47%

96%

ganxorcielebulia 2-hidroqsi-2-eTiniladamantanis, fenilaceti-
lenisa da propargilis spirtis magniumbromwarmoebulebis kondensa-
ciis reaqciebi sxvadasxva ketonebTan nukleofiluri gamxsnelebis
(eTeri, thf) areSi (sqema 38-40):

sqema 38

OH

CH

O

BrMgC CHC

sqema 39

OH

CHC C2H5MgBr

OMgBr

CMgBrC

I

RR/C=O

OH

CC C R

R/

OH

II-VI

II, [RR/C]-2-adamantili; III, R=R/=CH3; IV, R=CH3, R/=C6H5; V, R=R/=C6H5; VI,
R=CH3, 1-adamantili.
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sqema 40

OH

O

CC

OH
CMgBrCR

R

COCH3

C CC R

CH3

VII-VIII

IX-X
R=C6H5(VII, IX), CH2OH(VIII,X)

naerTebis (III, V, VII, VIII, X) hidrirebiT renes nikelis Tanaobisas
miRebulia Sesabamisi najeri naerTebi (XI-XV)

sinTezirebuli naerTebi gamocdil iqna biocidur aqtiurobaze [39].
maRali biociduri aqtiuroba gamoavlines 2-hidroqsi-2-(3-hidroqsi-3,3-
difenilpropinil)adamantanma (V) da 1,2-bis-(2-hidroqsi-2-adamantil) ace-
tilenma (II).

2-(adamantil-1)-2-meTiltetrahidrofurani da 2-adamantilidentetrahi-
drofurani miRebulia Sesabamisi glikolebis Sidamolekuluri dehi-
drataciiT KHSO4 Tanaobisas (sqema 41, 42) [39-42]:

sqema 41

OH

C CH2CH2

CH3

CH2OH
OH3C

KHSO4

2000C

sqema 42

OH
CH2CH2 CH2OH O

KHSO4

2000C

Seswavlilia adamantanSemcveli spirtebis da glikolebis
biociduri aqtiuroba. naCvenebia, rom meTilis jgufis Secvla feniliT
iwvevs aqtiurobis zrdas, xolo adamantilis 2 fragmentis Seyvana
molekulaSi zrdis biologiur aqtiurobas [42].

SromebSi [43-45] ganxilulia adamantanis Semcveli acetilenuri
nawarmebi. maT Soris: eTinil-, 1,3-dieTinil-, 1,3,5-trieTiniladamantanebi
da sxva.

literaturuli wyaroebis analizi gviCvenebs, rom ferocenisa da
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adamantanis naerTebis qimia sainteresoa rogorc Teoriuli aseve pra-
qtikuli TvalTazrisiT. naerTebi, romelTa molekulebSic erTdro-
uladaa ferocenisa da adamantanis jgufebi, faqtiurad ar aris Seswa-
vlili, xolo maTi acetilenuri rigis hidroqsiwarmoebulebi lite-
raturul wyaroebSi ar aris aRwerili. amitom kvlevebi maTi sinTezis
mimarTulebiT sainteresoa, rogorc Teoriuli, ise biologiurad
aqtiuri axali naerTebis Ziebis mizniT.

1.6. ferocenze dafuZnebuli P,C,P pinseruli kompleqsebi

gardamaval metalTa pinseruli kompleqsebi mravali mni-
Svnelovani reaqciis katalizatorebs warmoadgenen, rogoricaa alka-
nebis dehidrireba, hekis reaqcia, suzukis arilTa Sewyvileba, karbo-
niluri naerTebis hidrireba da aldoluri tipis kondensacia.

bidentaturi fosfinebis metalirebiT mravali kompleqsia miRe-
buli. maT Soris aRsaniSnavia benzolis 1,3-diCanacvlebuli difosfino
nawarmebis safuZvelze miRebuli pinseruli kompleqsebi. isini Seicaven
tridentur anionur e.w. pinserul ligandebs. pinserul kompleqsebSi
qelatis samive atomi, rogorc wesi, imyofeba erT meridionalur
sibrtyeSi. maT Soris iridiumis pinseruli kompleqsebi warmoadgenen
alkanebisa da alkilbenzolebis dehidrirebis aqtiur katalizatorebs
[46-49]. pinseruli kompleqsebi gamoirCevian maRali Termuli
mdgradobiT (2000C). cnobilia, rom gardamaval metalTa kompleqsebiT
alkanebis da mcire molekulebis aqtivaciis Seswavla warmoadgens
organuli, metalorganuli qimiis da katalizis mniSvnelovan amocanas
rogorc fundamenturi, aseve praqtikuli TvalsazrisiT.

a.qoriZisa da misi TanamSromlebis mier miRebulia bis-fosfinuri
pinseruli kompleqsebi dafuZnebuli metalocenebze. iridiumis
ferocenze da ruTenocenze dafuZnebulma pinserulma kompleqsebma
gamoavlines uprecedento aqtivoba alkanebis dehidrirebisas [7].

aRsaniSnavia, rom osmiumis pinserulma kompleqsebma gamoamJRavnes
C-C bmis aqtivaciis unari [50].

benzolis safuZvelze P,CH,P ligandis sinTezis zogadi sqema
aseTia (sqema 43):

sqema 43

CH2

CH2

Br

Br

CH2

CH2

MgBr

Mg

CH2

CH2

PR2

PR2MgBr

ClPR2



28

benzolis C(2)-H bmis metalireba SesaZlebelia mravalnairi labi-
luri ligandis Semcveli kompleqsiT, magaliTad: HIr(PPh3)3(CO), OsCl2-

(PPh3)3, [Rh(COD)2Cl]2 da sxv.
osmiumis pinseruli kompleqsi miRebul iqna, sqema 44-is mixedviT

[50]:
sqema 44

PR2

PR2

+ OsCl2(PPh3)3

PR2

PR2

Os

Cl

PPh3

analogiurad sinTezirebul iqna monaTesave fosfinituri pinse-
ruli kompleqsebi. magaliTad, rodiumis kompleqsi, romelic axerxebs
mcire molekulebis (CO2, N2, H2 da N2O) aqtivacias [51,52]. sinTezi
ganxorcielda ciklooqtadienis Semcveli rodiumis dimeruli
kompleqsis gamoyenebiT [sqema 45]:

sqema 45

+ [Rh(COD)2Cl]2

O PR2

O PR2

O PR2

O PR2

H

ClRh

pinseruli kompleqsebis kvlevis sferoSi win gadadgmuli nabiji
gamodga  prof. a. qoriZisa da misi TanamSromlebis mier Catarebuli
samuSaoebi. maT mier warmatebiT ganxorcielda axali tipis pinseruli
kompleqsebis sinTezi ferocenis da ruTenocenis safuZvelze [5-9].
ferocenis safuZvelze sinTezirebul pinserul kompleqsebs B gaaCniaT
gansakuTrebuli eleqtronuli da steriuli Tvisebebi, riTac isini
gansxvavdebian benzoluri analogebisagan A:

PR2

PR2

PR2

PR2ML

A

Fe

ML

B
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metalocenebze dafuZnebul pinserul kompleqsebSi katalizuri
centri (M) axlos dgas metalocenis centralur metalTan (Fe, Ru, Os),
riTac SesaZlebelia  masze gavlenis regulireba. meores mxriv, fero-
cenis safuZvelze miRebul kompleqsebSi  rkinis atoms SeuZlia
miiRos monawileoba swraf da Seqcevad redoqs-reaqciebSi, rac warmoa-
dgens damatebiT SesaZleblobas katalizuri centris atomze ele-
qtronuli simkvrivis regulirebisaTvis. garda amisa, ferocenis sendvi-
Curi struqtura iZleva planarul-qiraluri molekulebis Seqmnis
SesaZleblobas da M centrTan steriuli garemocvis varirebas C5H5
rgolSi sxvadasxva moculobis jgufebis Seyvanis meSveobiT.
amrigad, ferocenis safuZvelze miRebul P,C,P pinserul kompleqsebs

gaaCniaT garkveuli aSkara upiratesoba benzolur analogebTan Sedare-
biT.

1.7. ferocenilalkinur jgufebis Semcveli oqro-reniumis
klasterebi

1.7.1. acetonitril ligandis Semcveli reniumis
karboniluri kompleqsebi

reniumis karbonilis nawarmebi farTod gamoiyeneba sxvadasxva
metalorganuli naerTebis misaRebad. gansakuTrebiT aRsaniSnavia
ujeri jgufebis Semcveli SeuRlebuli heterometaluri sistemebisa da
mravalferovani klasterebis sinTezis SesaZlebloba [53-58]. am
naerTebis misaRebad ZiriTadad gamoiyeneba direniumis dekakarbonili
Re2(CO)10, romlis warmoeba da gasufTaveba sakmaod advili procesia
[59]. mis Semadgenel reniumis atomebs oqtaedruli struqtura gaaCnia.
CO jgufebis Canacvleba sxva  ligandebiT advilad xorcieldeba
trimeTilaminoqsidis gamoyenebiT [60-64]. warmoqmnil direniumis
karbonilur nawarmebs Re2(CO)10-n(L)n (n=1,2) farTod iyeneben rogorc
sawyis nivTierebebs metalorganuli kompleqsebis sinTezSi da agreTve
186Re da 188Re izotopebis Semcveli naerTebis misaRebad, romlebic
radiaqtiul Terapiul agentebs warmoadgenen [65].

direniumis Secveli metalorganuli naerTebis misaRebad
ZiriTadad acetonitrilis, rogorc labiluri ligandis, Semcveli
direniumis karboniluri kompleqsebi Re2(CO)9(CH3CN) da Re2(CO)8(CH3CN)2

gamoiyeneba. acetonitrilis ligandebi sakmaod labiluria da isini
advilad SeiZleba Cainacvlos sxva ligandebiT (fosfinebiT, aminebiT,
fosfitebiT), maT Soris sammagi bmebis Semcveli organuli da
metalorganuli molekulebiT.

Re2(CO)10 molekulis struqturidan gamomdinare, erTi an ori CO
jgufis Canacvlebis SemTxvevaSi SesaZlebelia sxvadasxva aRnagobis
kompleqsebis miReba. magaliTad, orCanacvlebul nitrilian kompleqss
Re2(CO)8(CH3CN)2, Semdegi struqturebi Seesabameba:
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CO

CO

COOC

Re Re

OC

OC

CO

CH3CN

a

CO

CH3CN

CO

CO

COOC

Re Re

OC

OC

CO

CH3CN NCCH3

OC

b

CO

CO

COOC

Re Re

OC

OC

CO CO

CH3CN NCCH3

c

CO

CO

COOC

Re Re

OC

CO CO

CH3CN

d

NCCH3

CO

CO COOC

Re Re

OC

COCH3CN

e

NCCH3

COOC

CO

direniumis dekakarbonilSi CO jgufebis Canacvleba xorcieldeba
trimeTilaminoqsidis meSveobiT (sqema 46):

sqema 46

(CH3)3NO + CH3CN
Re2(CO)9(CH3CN) + CO2 + (CH3)3N

Re2(CO)8(CH3CN)2 + 2CO2 + 2 (CH3)3N
2 (CH3)3NO + 2 CH3CN

Re2(CO)10

reaqciis dasrulebis deteqtireba xdeba rogorc iw-speqtrosko-
puli, aseve Txelfenovani qromatografiiT.Eizomeruli diCanacvle-
buli kompleqsebis miRebis meTodebi ganxilulia SromebSi [61-63,66].

erTCanacvlebuli direniumis kompleqsis Re2(CO)9(CH3CN) miReba
sakmaod advilad mimdinareobs: Re2(CO)10 xsnars acetonitrilSi
(moluri Tanafardoba ≈ 1:1000) emateba myari (CH3)3NO. iw-speqtros-
kopuli monacemebiT reaqcia ~10 wuTSi sruldeba (iw-speqtrSi Re2(CO)10-
is damaxasiaTebeli STanTqmis zoli 2074 sm-1 ubanSi qreba). analo-
giurad xorcieldeba Re2(CO)8(CH3CN)2-is sinTezi: Re2(CO)10 xsnars
acetonitrilSi oTaxis temperaturaze emateba myari (CH3)3NO an misi
xsnari acetonitrilSi. reaqcia mimdinareobs oTaxis temperaturaze da
mTavrdeba 30 wT-Si. Txelfenovani qromatografiiT aRmoCenilia ori
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produqti: 2,6- da 2,3-izomerebi TanafardobiT 2:1, gamosavalianoba 70%
Seadgens.

orCanacvlebuli reniumis kompleqsis miReba aseve SesaZlebelia
erTCanacvlebuli direniumis kompleqsidan (sqema 47):

sqema 47

Re2(CO)9(CH3CN) + (CH3)3NO + CH3CN Re2(CO)8(CH3CN)2 + CO2 + Me3N200C

reaqciis produqtebis sareaqcio narevidan gamoyofa xdeba
qromatografiulad (silikageli, eluenti heqsani/diqlormeTani-1:1).
miiReba 2,6- da 2,3-izomerebi TanafardobiT 2:1, gamosavlianoba 84%.

reniumis karboniluri kompleqsebi gansxvavebuli meTodiTac
aris miRebuli, romelic sxva literaturul wyaroebSi aRweril meTo-
debTan [59,60] SedarebiT ufro rTulia, radgan gamoiyeneba iodozo-
benzoli da amave dros, reaqciis mimdinareobis xangrZlivoba didia (24
sT-mde) (sqema 48): [66]:

sqema 48

Re2(CO)10 2-24 sT;20oC

Re2(CO)8(CH3CN)2

Re2(CO)9(CH3CN)C6H5IO

2C6H5IO
2CH3CN

CH3CN

erTCanacvlebuli kompleqsis SemTxvevaSi reaqcia maRali
gamosavalianobiT mimdinareobs (85-95%), orCanacvlebulis SeTxvevaSi
ki 70% Seadgens.

1.7.2.Eeleqtronuli komunikacia klasterebSi ferocenil jgufebs
Soris

Sereuli valentobis naerTebi [Mixed-valence (MV)] SeiZleba
ganvixiloT, rogorc martivi sistemebi eleqtrogamtari modelebis
testirebisaTvis [67-73]. feroceni xasiaTdeba maRali Seqcevadi redoqs
TvisebebiT da wyvilis (+1/0) mdgradobis gamo Zalian xSirad gamoi-
yeneba muxtis gadatanis Sesaswavlad. molekuluri fragmentebis (X)

gavliT Sereuli valentobis bunebis mqone [Fc-X-Fc]+-is (Fc=ferocenil)
safuZvelze, sadac efeqturi dakavSirebis (Zlieri urTierTqmedebis)
SemTxvevaSi ori Fc-jgufi safexurebrivad iJangeba, or daJangvas Soris
potencialTa sxvaoba SeiZleba gamoyenebul iqnas urTierTqmedebis
Zalis Sesafaseblad [54-57]. ori eqvivalenturi ferocenil jgufebis
Semcvel cnobil klasterebSi metal-metal speiserebi ar axdenen
ferocenis erTeulebs Soris eleqtronul komunikacias [71-73].

renium-oqros klasterebis uCveulo geometriam da saintereso

eleqtroqimiurმა Tvisebebma ganapiroba maTi alkinil da butadiinil
warmoebulebis sinTezis mizanSewoniloba da eleqtronuli
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komunikaciis Seswavlა. ori redoqs-aqtiuri ferocenilis jgufis
unikaluri sivrciTi ganlageba (ori ferocenuli erTeulis SedarebiT
axlo mdebareoba sivrceSi) saSualebas iZleva gamovikvlioT
Sidamolekuluri eleqtronuli urTierTqmedeba sivrceSi. xidebs
Soris eleqtronuli urTierTqmedebis SefasebisaTvis sinTezirebul
iqna renium-oqros klasterebi [54-57]. Mmsgavsi sistemebi gamoiyeneba
araxazovan optikur masalebSi, molekulur sadenebSi da molekulur
eleqtronikaSi [54-57]. Re2(CO)8(NCMe)2–is oqros alkinilur kompleqsTan
Au(PPh3)(C2Fc) (Fc=ferocenili) reaqciis Seswavlisas sinTezirebul iqna
klasterebi Re2(AuPPh3)(µ-C2Fc)(CO)8 (1) da Re4(AuPPh3)2(µ3-C2Fc)2(CO)12 (2) [54-
57]. naerTis 2 rentgenostruqturulma analizma aCvena, rom klasters
aqvs uCveulo aRnagoba; masSi oTxi reniumis atomi warmoqmnis ConCxs
“pepelas” konfiguraciiT (TiToeuli Re3 frTa  dafarulia Au(PPh3)
fragmentiT) da ori eqvivaleturi ferocenilalkinuri jgufi µ3-

koordinirebulia Re3 frTebiT warmoqmnili Rrus SigniT [54]. 2
klasteris kidev erTi Tavisebureba mdgomareobs imaSi, rom is
ganicdis or Seqcevad redoqs process ferocenuli birTvebis
monawileobiT, romlebic gansxvavdeba 109 mV-iT. es miuTiTebs Zalian
iSviaT eleqtronul komunikaciaze ferocenul jgufebs Soris
klasteruli ConCxis saSualebiT [54].

1.8. adamantanis azotSemcveli warmoebulebi

1.8.1. adamantanis rigis aminebi, amidebi, hidrazidebi

adamantani aRmoCenil iqna 1933 wels navTobis Sedgenilobis Ses-
wavlisas, xolo pirvelad misi sruli sinTezi ganxorcielda 1941
wels. aminoadamantanis antivirusuli aqtiurobis gamovlenam safuZve-
li Cauyara adamantanis qimiis ganviTarebas da samkurnalo preparate-
bis Ziebas. dReisaTvis Seqmnilia da samedicino praqtikaSi gamoiyeneba
20-ze meti efeqturi samkurnalo preparati [10-12,15,16].

dadgenilia aminoadamantanis  antivirusuli moqmedebis meqanizmi,
aminoadamantanis membranotropuli unaris gamo, ujredis SigniT
SeRwevis Semdeg is moqmedebs dnm-ze, iwvevs virusis gadagvarebas da
ukargavs mas gamravlebis unars, amasTanave xasiaTdeba imunotropuli
moqmedebiT da dabali toqsikurobiT [11-12].

Seswavlilia preparatebis: amantadinis, remantadinis, dopamantinis,
adamantoilpenicilinis da sxv. biologiuri aqtiuroba, farmakologi-
uri da toqsikuri Tvisebebi [11,12].

biologiurad aqtiuri aminebidan agreTve mniSvnelovania aro-
matuli rigis aminebi da misi nawarmebi.

g. danilenkosa da avtorebis mier [74] Catarebulia kvleva fenil-
adamantanebis rigSi cofis virusis sawinaaRmdego saSualebebis Ziebis
mizniT. aRsaniSnavia, rom 4-(1-adamantil)anilini cofis virusis
damTrgunavia, maSin rodesac anilini warmoadgens sisxlis Sxams.
4-(1-adamantil)fenilamoniumis Tiocianati miRebulia 4-(1-adamantil)-
anilinisagan (sqema 49):
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sqema 49

NH2
. HCl KSCN

NH2 . KSCN

4-(1-adamantil)anilinis homologebi sinTezirebul iqna fenil-
adamantanisgan Semdegi sqemis (50) mixedviT:

sqema 50

COR

NH2
. HCl

CH R

sadac, R = CH3, C2H5, n-C3H7.
1-feniladamantan-3-karbonmJavas qloranhidridis eToqsimagnimalo-

nis eTerTan kondensaciiT da Semdgomi mJava hidroliziT iReben 1-
fenil-3-acetiladamantans, romlisganac leikartis reaqciiT miiReba 1-
fenil-3-(1-aminoeTil)adamantani (sqema 51):

sqema 51

COOH

NH2
. HClPh

COMe

Ph

CH

Ph

Me

dadgenilia, rom aRniSnuli naerTebi cofis virusis mimarT ufro
maRal aqtiurobas avlenen, vidre 4-(1-adamantil)anilinis hidroqlo-

ridi da γ-globulini.
aminoadamantani miRebul iqna ritteris reaqciiT 1-bromadamantanis

urTierTqmedebiT acetonitrilTan konc. gogirdmJavas areSi (sqema 52)
[10]:

sqema 52

Br

CH3CN

H2SO4 NHCOCH3

H2O

NaOH NH2



34

aseve AdBr-is pirdapiri aminirebiT aminebTan an SardovanasTan
gacxelebiT 180-2400C-ze. garda amisa, acetamidoadamantanis hidroliziT
gamoyofen aminoadamantans qlorhidratis saxiT (sqema 53) [75]:

sqema 53

NHCOCH3 NH2 . HCl
HCl

Seswavlilia alifaturi da aromatuli rigis aminebis alkilirebis
reaqciebi 1-bromadamantaniT. cximovani rigis  pirvelad aminebTan
reaqcia mimdinareobs 170-1800C-ze, meorad aminebTan 200-2100C-ze.
naCvenebia, rom aromatuli aminebis adamantilireba mimdinareobs
rogorc aminis jgufTan, ise benzolis birTvSi (sqema 54) [75]:

sqema 54

Br

H2N-R
NHR

H2N
+NH NH

naSromSi [76] aRwerilia aminoadamantanis urTierTqmedeba alifa-
turi da aromatuli rigis aldehidebTan da ketonebTan, miRebulia
Sesabamisi Sifis fuZeebi toluolSi duRebiT dinisa daA starkis xel-
sawyos gamoyenebiT.

naCvenebia [77], rom aminoadamantani adamantanonTan da acetiladaman-
tanTan urTierTqmedebs mxolod dekalinSi duRilis pirobebSi
BF3•O(C2H5)2-is Tanaobisas, rac SeiZleba aixsnas adamantanis radikalis
steriuli faqtoriT (sqema 55):

sqema 55
O

N

COCH3

NH2

C

CH3

N

naSromSi [75] aRwerilia 1-(4-acetamidofenil)adamantanis sinTezi,
sqemis (56) mixedviT.
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sqema 56

NHCHOCH3

NHCOCH3 NH2

FeCl3
NO2

(CH3CO)2O

HNO3/H2SO4

H2/Ni

1450C

Br

damuSavebulia 1-bromadamantanis acetanilidTan urTierTqmedebis
reaqciis pirobebi [78]. warmoqmnili 1-(4-acetamidofenil)adamantanis
tute hidroliziT gamoyofen adamantilanilins, xolo mJava
hidroliziT _ marilmJavaSi (1:1) duRebiT iReben hidroqloridis saxiT
(sqema 57).

sqema 57

+

NaOH , t0

CH3OH
HCl(1/1)

Br NHCHOCH3
ZnCl2 NHCOCH3

NH2 NH2 . HCl

naSromSi [79] aRwerilia 4-(1-adamantil)-1,2-diaminobenzolis sinTezi
(sqema 58):

sqema 58

HNO3/
H2SO4NHCOCH3 NHCOCH3

NO2

NHCOCH3

NH2

NH2

NO2

NH2

NH2
. 2HCl

1-(4-acetamidofenil)adamantanis nitrireba xorcieldeba 58-60% HNO3 :
H2SO4 manitrirebeli nareviT yinulovani ZmarmJavas Tanaobisas.
miRebuli nitronaerTis KOH-iT SesapvniT, 95% eTanolSi, warmoiqmneba
1-(3-nitro-4-aminofenil)adamantanis kristalebi maRali gamosavliano-
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biT, romlis aRdgeniT molekuluri wyalbadiT renes nikelis
Tanaobisas abs. eTanolSi miiReba Sesabamisi diamini, romelic
daJangvis Tavidan acilebis mizniT gadayavT dihidroqloridSi.

ungreli mecnierebis mier [80] sinTezirebulia adamantanSemcveli
amidebi, aminoadamantanis acilirebis reaqciebi karbonmJavaTa
qloranhidridebiT Catarebulia trieTilaminis an natriumis hidro-
karbonatis gamoyenebiT,  karbonmJavaTa anhidridebiT- piridinis da
dimeTilformamidis Tanaobisas, xolo karbonmJavebis SemTxvevaSi fuZe
agentad gamoyenebulia dicikloheqsilkarbodiimidi. aseve 1-adamantil-
bromis amidebTan da nitrilebTan urTierTqmedebiT miRebulia
acilaminoadamantanebi (sqema 59).

sqema 59

NHCOR

2.NaHCO3

NH2

RCOCl

(RCO)2O

R-COOH
ANAN

1.N(C2H5)3

1.C5H5N
2.(CH3)2NC(O)H

N,N'-DCD

CuSO4
HgO

H2SO4
konc.

RCN

Br

R=CH3, Ad, AdCH2, C6H5, C6H4X; ( X=NO2, NH2, OCH2 ).
maT mier miRebulia Sifis fuZeebi: adamantan-1-karbonmJavas hidrazi-

dis Sesabamis aldehidebTan kondensaciis gziT eTilis spirtis areSi,
yinulovani ZmarmJavas Tanaobisas (sqema 60); xolo acilamino-
adamantanebis da Sifis fuZeebis aRdgeniT miRebulia Sesabamisi aminebi
(sqema 61):

sqema 60

CONHNH2

C
O

H

C2H5OH
CH3COOH

CONHN=CH

R1 R2

R3

R1R2

R3

1: R1=OH; R2=R3=H
2: R1=H;R2=OCH3;R3=OH

sqema 61

NHCOR NHCH2R NaBH4 N=CHR
LiAlH4

amave mecnierebis mier [80] aRwerilia adamantanSemcveli
dihidrazidis, diamidis da diaminis miRebis sqema. dihidrazidi
sinTezirebulia 1-[N-eToqsilamino]-adamantanis hidrazinhidratTan
eTilis spirts areSi duRebiT. xolo diamidis sinTezi ganxorciele-
bulia 1-[N-eToqsilamino]-adamantanize konc. amoniumis tutis moqme-
debiT. maT mier ganxorcielebulia N-1-[adamantil]-eTilendiaminis
sinTezi aminoadamantanidan da diamidis LiAlH4-iT aRdgeniT (sqema 62):
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sqema 62

NHCOCOOC2H5
H2N-NH3

. H2O
C2H5OH NHCOCONHNH2

KOKkonc.
NH4OH

NHCOCONH2
LiAlH4 NHCH2CH2NH2 NH2

ANAN

N
H

Catarebulia -aminopropionmJavas nitrilis da misi eTileTeris
adamantoilireba adamantan-1-karbonmJavas qloranhidridiT meTilen-
qloridSi trieTilaminis Tanaobisas (sqema 63).

sqema 63

KO

COCl

CH2Cl2, (C2H5)3N CONHCH2CH2CN
H2NCH2CH2CN

H2NNHCH2COOC2H5

CH2Cl2, (C2H5)3N CONHNHCH2COOC2H5

NH3

KO

CONHNHCH2CONH2

C2H5OH

danilenkosa da TanamSromlebis mier [81] adamantankarbonmJavas qlo-
ranhidridis gamoyenebiT miRebulia N-Canacvlebuli amidebis rigi da
Seswavlilia maTi antivirusuli aqtiuroba, ganxilulia urTierTkav-
Siri adamantankarbonmJavas nawarmebis struqturasa da maT boilogiur
aqtiurobas Soris.

aRwerilia [82,83] adamantankarbonmJavas N-acilirebuli warmoe-
bulebi zogadi formuliT (sqema 64):

sqema 64

CONH_

R

C6H4NO2-n

CONH_

R

C6H4NH2-n

(CH2)nCONH_

R

R1

R2

R1

COOH
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Seswavlilia sinTezirebuli naerTebis biologiuri aqtiuroba.
mimoxilviT naSromSi [16] farTod aris ganxiluli amino-adaman-

tanebis biologiuri Tvisebebi, adamantankarbonmJavas gamoyenebiT same-
dicino preperatebis modificirebis meTodebi da gamoTqmulia mosazre-
ba, rom biologiurad aqtiur naerTebSi O, S, N-atomebis acilirebiT
adamantankarbonmJavebiT miiRweva ufro Znelad hidrolizebadi nivTie-
rebebi, rac mniSvnelovnad zrdis maTi fiziologiuri moqmedebis
xangrZlivobas.

mecnierTa jgufis [84] mier Seswavlilia 1-aminoadamantanisa  da
2–aminoadamantanis kondensaciis reaqcia 5-karboqsitereftalis mJavas
anhidridTan absoluturi dimeTilformamidis areSi (sqema 65):

sqema 65

NH2

NH2

HOOC C

N

C

O

O

HOOC C

N

C

O

O

HOOC C

O

C

O

O

+

aseve Catarebulia N–adamantanSardovanas urTierTqmedebis reaqcia
tereftalis mJavas qloranhidridTan (sqema 66):

sqema 66

NHCONH2

ClOC C

O

C

O

O

+ OC C

C

O

O

NHCONH

OH

OH

danilenkosa da TanamSromlebis mier [85] adamianis imunode-
ficitis virusis gamomwvevi infeqciis sawinaaRmdego kombinirebuli
vaqcinis Ziebis mizniT Catarebulia adamantan-1-karbonmJavas qlo-
ranhidridis kondesaciis reaqcia nikotinisa da izonikotinis mJavas
hidrazidTan, Seswavlilia maTi adamianis imunodeficitis virusis
sawinaaRmdego aqtiuroba.

sinTezirebulia naerTebi zogadi formuliT:
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R1 CONHNHCO R2

R1= , R2= 4-C5H4N (I);

R1= , R2= 3-C5H4N (II);

R1= , R2= 4-C5H4N (III);

R2= 3-C5H4N (IV).R1= ,

Steteris da rauSeris mier [86] aRwerilia adamantankarbonmJavas
mono da bis hidrazidebis miRebis sqemebi:  adamantankarbonmJavas
hidrazidi miRebulia adamantankarbonmJavas qloranhidridis eTilis
spirtTan urTierTqmedebiT warmoqmnil adamantankarbonmJavas eTilis-
eTeris 80%-ian hidrazinTan 30-40sT cxelebiT, xolo adamantankarbon-
mJavas qloranhidridis hidrazin sulfatTan cxelebiT natriumis
tutis areSi miRebulia N, N/-bis(adamantankarbonmJavas-1-)-hidrazidi.
sawyisi adamantan-1-karbonmJavas qloranhidridi miRebulia adamantan-1-
karbonmJavidan da Tionilqlorididan (sqema 67).

sqema 67

COOH COCl

COOC2H5 CONHNH2

SOCl2

C2H5OH H2N-NH2

H2N-NH2
H2SO4

CONHNHOCKOH

1.8.2. oqsadiazolebi

literaturaSi dReisaTvis dagrovilia mravali eqsperimentuli
monacemi oqsadiazolebze, romelTa nawarmebma farTo gamoyeneba hpoves
farmaciaSi: isini xasiaTdebian antivirusuli, antimikrobuli, antide-
presantuli, neiro-fsiqotropuli, imunotropuli aqtiurobiT.  aseve
mniSvnelovania oqsadiazolebis roli saRebarebis, scintilaciuri da
Termomdgradi polimeruli masalebis warmoebaSi [13-15, 87-92].

pirvelad oqsadiazolebi sinTezirebul iqna mecxramete saukunis
bolos. dReisaTvis cnobilia oqsadiazolebis mononawarmebis, simetri-
uli da arasimetriluli dinawarmebis miRebis meTodebi [87]. 2-aril-1,3,-
4-oqsadiazolebis sinTezi  ganxorcielebul iqna karbonmJavaTa hidra-
zidebis Warb  orToWianWvelmJavas eTilis eTerSi duRiliT (sqema 68):

sqema 68

RCONHNH2
(C2H5O)3CH

RCONHN=CHOC2H5
t0

R

N

H
O

N

amave naSromSi ganxilulia funqcionaluri jgufebis Semcveli 2-aril-
1,3,4-oqsadiazolebis miRebis meTodebi. 2-(4-aminofenil)-1,3,4-oqsadi-
azoli miRebul iqna nitrofeniloqsadiazolis fenilhidraziniT



40

aRdgeniT. aseve aRwerilia 2-aminofenil-1,3,4-oqsadiazolis miiRebis me-
Todi  Tiosemikarbazididan, romelic mimdinareobs gogirdwaylbadis
gamoyofiT rubidiumis oqsidis Tanaobisas eTanolis areSi (sqema 69):

sqema 69

HCONHNHCSNH2
RbO

-H2S

N

H
O

N

H2N

SemuSavebul iqna 1,2-diacilhidrazinebis ciklizacia vakuumSi gacxe-
lebiT. ciklizacia aseve advilad mimdinareobs fosformJavas anhidri-
dis, TuTiis qloridis, fosforis(III) qloridis, fosfor(V) oqsidis
Tanaobisas.

dadgenilia, rom alifaturi mJavebi advilad reagireben
hidrazinhidratTan oTaxis temperaturaze Sesabamisi simetriuli 1,2-
diacilhidrazinebis warmoqmniT, romlis ciklizaciiT iReben Sesabamis
2,5-diCanacvlebul-1,3,4-oqsadiazolebs (sqema 70):

sqema 70

N

O

N

2RCOOH
N2H4 RCONHNHCOR R R

.H2O

aseve dadgenilia 2,5-dialkil-1,3,4-oqsadiazolebis  miiRebis SesaZleb-
loba alifatur mJavaTa eTerebis da hidrazinhidratis urTierTqme-
debiT, 150-2300C gacxelebiT. Sesabamisi tetraacilhidrazinebis gamoye-
nebis SemTxvevaSi reaqcia mimdinareobs 300-3500C-ze (sqema 71).

sqema 71

N

O

N

R R
N(OCR)2(RCO)2N

-(RCO)2O
300-3500C

2,5-dibenzhidril-1,3,4-oqsadiazolebis sinTezi Catarebul iqna POCl3-
is areSi, xolo miRebul 2,5-dibenzhidril-1,3,4-oqsadiazolebze PCl5-is
urTierTqmedebiT warmoqmnili Sesabamisi oqsadiazolis qlornawarmis_
Tanaobis dehalogenirebiT miRebulia ujeri rigis oqsadiazoli (sqema
72):

sqema 72

(C6H5)2CHCONHNHCOCH(C6H5)2
POCl3

(C6H5)2CH

N

O

N

CH(C6H5)2
PCl5
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(C6H5)2CCl

N

O

N

CCl(C6H5)2
Hg (C6H5)2C

N N

O
C(C6H5)2

simetriuli 1,2-diarilhidrazinis sinTezi ganxorcielebulia
aromatul mJavaTa qloranhidridebis hidrazinhidratTan urTierTqme-
debiT piridinis areSi, romlis POCl3 urTierTqmedebiT da dehidrata-
ciiT miRebulia simetriuli 2,5-aril-1,3,4-oqsadiazoli (sqema 73) [87].

sqema 73

.H2O
2ArCOCl

N2H4 ArCONHNHCOAr
POCl3 Ar(Cl) =NN= (Cl)CAr

H2O
N

O

N

ArAr

2,5-diaril-1,3,4-oqsadiazolebi miRebul iqna agreTve mono da tri-
acilhidrazinebis gacxelebiT 250-2800C (sqema 74):

sqema 74

N

O

N

ArAr

2ArCONHNH2

ArCONHN(COAr)2

xolo, arasimetriuli 2,5-diCanacvlebuli 1,3,4-oqsadiazolebi miRebul
iqna Semdegi (75) sqemiT:

sqema 75

.H2ON2H4RCOOC2H5 RCONHNH2
ArCOCl

RCONHNHCOAr
R

N

O

N

Ar

dadgenilia, rom sawyisi hidrazidebis sinTezi alifaturi mJavebis
eTerebidan da  hidrazinhidratidan mimdinareobs maRali gamosavliano-
biT oTaxis temperaturaze. SedarebiT maRal temperaturaze hidrazidi
advilad gardaiqmneba simetriul 1,2-diacilhidrazinad. Seswavlilia
alifaturi hidrazidebis benzoilirebis reaqciis kinetika. naCvenebia,
rom ganzavebul xsnarebSi oTaxis temperaturaze advilad miiReba
arasimetriuli 1,2-diacilhidrazini raodenobrivi gamosavlianobiT.
ganxilulia 2-fenil-1,3,4-oqsadiazolebis miRebis reaqcia benzhidri-

luri nawarmebidan, benzoilhidrazidis da difenilZmarmJavas
urTierTqmedebiT fosforis anhidridis Tanaobisas. maTi nawarmebi
(brom-, oqsi-) miRebulia arasimetriuli 1,3,4-oqsadiazolis bromirebiTa
da daJangviT (sqema 76) [87]:
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sqema 76

(C6H5)2CHCONHNHCOC6H5
P2O5

N

O

N

(C6H5)2CH C6H5

N

O

N

(C6H5)2CBr C6H5

N

O

N

(C6H5)2COH C6H5
O2

Br2

2-fenil-5-(α-brombenzhidril)-1,3,4-oqsadiazolis tute wyalxsnarebTan
gacxelebiT bromis atomi Cainacvleba hidroqsilis jgufiT; Jangbadis
areSi reaqciis Catarebisas adgili aqvs bis-[difenil-(5-fenil-1,3,4-
oqsadiazolil-(2)]meTilis warmoqmnas, romelic gogirdmJavaSi gaxsni-
sas warmoqmnis 2-fenil-5-benzoil-1,3,4-oqsadiazols. 2-fenil-5-(α-bromb-
enzhidril)1,3,4-oqsadiazolis vercxliswyalTan gacxelebiT h-qinonis
Tanaobisas adgili aqvs Sesabamisi eTeris warmoqmnas (sqema 77):

sqema 77

H5C6

N

O

N

C(C6H5)2 O O

N

O

N

C(C6H5)2 C6H5

a.ramazanisa da a.souldozis naSromSi oqsadiazolebi daxasi-
aTebulia rogorc heterocikluri naerTebis gansakuTrebuli klasi,
romelTac didi yuradgeba miipyres farmaciaSi [89].
am naSromSi  2,5-diCanacvlebuli-1,3,4-oqxadiazolebis sinTezis mrava-

li meTodia aRwerili, aseve naCvenebia arsebuli meTodebis ZiriTadi
naklovanebebi _ mravalsafexurianoba da Catarebis teqnologiuri sir-
Tule.  maT mier SemuSavebulia 2-Canacvlebuli-1,3,4-oqsadiazolebis
miRebis meTodi N-izocianiminotrifenilfosforanisa da  para-Cana-
cvlebuli benzoismJavas nawarmebidan qloroformis areSi oTaxis
temperaturaze (sqema 78) [89].

sqema 78

OH2

O

X

C N N PPh3
+-

N

O

N

O

O

X

HC N N PPh3
+-

O

O

X

H

N

N
Ph3P

X

H

+ Ph3PO

X= I, CN, CO2Me, OAc, Et
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t. sasakisa da S. guCis mier ganxorcielebul iqna 2,5-di(1-adamantil)-
1,3,4-oqsadiazolis sinTezi N,N/-bis(adamantan-1-karbonil)hydrazinis
ZmarmJava anhidridSi duRebiT perqlormJavas Tanaobisas. miRebuli na-
erTis gamosavlianoba ar aRemateba 50% (sqema 79) [93].

sqema 79

CONH NHCO
HClO4

(CH3CO)2O

N

O

N

naSromebSi aRniSnulia, rom N,N/-bis(adamantan-1-karbonil)hidrazini
ar ganicdis ciklizacias gogirdmJavas gamoyenebisas, am pirobebSi
miiReba adamantan-1-karbonmJava.

e.Svexgeimerisa da t.kuzmiCevas naSromSi aRwerilia 1-cianoada-
mantanidan 3,5-diCanacvlebuli 1,2,4-oqsadiazolebis miRebis meTodebi.
sinTezi Catarebulia 1-cianoadamantanis da fenilhidroqsiamidis, meta-,
para- hidroqsiamidis, 5-nitrofurilhidroqsiamidis mJavaTa qloridebis
kondesaciiT toluolis areSi (sqema 80) [94].

sqema 80

O
N

N

CN + Ar-C = NOH

Cl

Ar

AAd-adamantil C10H15;  Ar = para-NO2 – C6H4;
Ar =  C6H5; Ar = meta-NO2 – C6H4; Ar = 5-NO2 – C4H2O.

dadgenilia, rom kondesaciis reaqcia 1-cianoadamantansa da
fenilhidroqsiamids Soris mimdinareobs 40 sT ganmavlobaSi, maSin,
rodesac fenilis birTvSi meta da para mdgomareobaSi nitrojgufis
Seyvana reaqciis xangrZlivobas zrdis 80-120sT-mde. reaqciis produqts
warmoadgens meta mdgomareobaSi aromatuli jgufebis Semcveli 5-(1-
adamantil)-1,2,4-oqsadiazolebi [94].

Seswavlilia 1,2,4-oqsadiazolebis miRebis meTodi Sesabamisi nit-
rilebis N-oqsidebis da adamantan-1-karbonmJavas meTiliminoeTere-
bidan. sawyisi nitrilebis N-oqsidebis sinTezi ganxorcielebulia na-
triumis karbonatis da Sesabamisi arilhidroqsiamidis mJavaTa qlori-
debidan.
a. kadisa da Nn. ei-brolosis mier miRebulia axali rigis 2-(1-adaman-

til)-5-Canacvlebuli-1,3,4-oqsadiazolebi, dadgenilia maTi antimikro-
buli aqtiuroba, romelic Semowmebulia gram-dadebiT baqteriis Bacillus
subtilis mimarT. am naerTebs aseve aRmoaCndaT zomieri aqtiuroba safua-
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ris moyvaruli paTogenuri sokos Candida albicans mimarT. am jgufis oqsa-
diazolebis zogierTma nawarma aseve gamoamJRavna dozaze damokide-
buli anTebis sawinaaRmdego aqtiuroba [13].

Seswavlilia 3-acildiTiokarbamatis ciklizacia kaliumishidr-
oqsidis wyalxsnarSi, ris Sedegadac miiReba 5-Canacvlebul-2-
merkapto-1,3,4-oqsadiazolebi. adamantan-1-karbonmJavas qloranhidridsa
da Sesabamis karbonJavis hidrazidis urTierTqmedebiT piridinis areSi
miiReba N-acil nawarmebi maRali gamosavlianobiT. maTi fosforoqsi-
qloridis  areSi  ciklizaciiT 2-(1-adamantil)-5-Canacvlebuli-1,3,4-
oqsadiazolebi, miRebuli iqna antimikrobuli da antiagznebiTi
aqtiurobis mqone axali rigis 2-(1-adamantil)-5-Canacvlebuli-1,3,4-
oqsadiazolebi (sqema 81) [13].

sqema 81

COCl + CONH NHCORONHNH2
piridini

R

POCl3

R

POCl3

COOH
N

O

N

R= C6H5, 4-FC6H4, 4-ClC6H4, 4-BrC6H4,4-NO2C6H4,3.5 -(NO2)2C6H3, 2-Cl4-NO2C6H3,
2-Tienil, 1-adamantil.

dadgenilia, rom antibaqteriuli aqtiuroba  damokidebulia
molekulebis aRnagobaze. cnobilia, rom oqsadiazolebis 5 poziciaSi
Canacvleba did zegavlenas axdens antibaqteriul aqtiurobaze.
miRebuli naerTebidan umaRles biologiur  aqtiurobas amJRavnebs 3,4-
dimeToqsifenili da 2-Tienilis nawarmebi. 4-halofenil nawarmebi ufro
Zlier aqtiurebia vidre Sesabamisi fenil analogebi. amave dros
nitrofenil nawarmebi araaqtiurebia.

adamantanSemcveli oqsadiazoluri nawarmebis misaRebad Catarebu-
lia Semdgomi gardaqmnebi: sawyis nivTierebas adamantan-1-nitrils jer
gardaqmnian TioamidSi P4S10 gamoyenebiT oTaxis temperaturaze.  Semdeg
bromopiroatis damatebiT eTanolis areSi  miRebuli naerTidan
Rebuloben  1,3-Tiazols 75% gamosavlianobiT. warmoqmnili naerTis
urTierTqmedebiT hidrazinhidratTan polifosforismJavas Tanaobisas
miiReba 2,5-diCanacvlebul 1,3,4 oqadiazolebi (sqema 82) [90].
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sqema 82

CN O

S

P4S10 NH2

S

BrCH2COCO2Et
EtOH

OEt

O

O

S

NH-NH2

O

N2H4 H2O/
MeOH

HOOC
Y

O

S NN

O

Y

Y= 4-CH3; 3-CH3; 2-CH3; 4-Cl; 3-Cl; 2-Cl; 4-Br; 3-Br; 2-Br; 4-F; 3-F;2-F.

XI

2005w. m.koparirisa da a. getinis mier sinTezirebul iqna oqsadia-
zolur Tioluri da oqsadiazolur Tioluri naerTebi maRali baqte-
riciduli, pesticiduri da fungiciduri TvisebebiT, romlebic aseve
warmoadgenen analgetikebs da qimioTerapiul agenteb. 1,3,4-oqsadiazo-
lebis misaRebad ZiriTadad gamoyenebulia acilhidrazidebi, 5-furan-2-
il[1,3,4]oqsadiazol-2-Tiolebi da maTi nawarmebi [95].
sinTezirebulia oqsadiazolebis nawarmebis axal rigi foto da

eleqtrulad  aqtiuri masalebis misaRebad. dadgenilia, rom miRebuli
oqsadiazolebi da aminebis nawarmebi warmoadgenen axal Txevad-
kristalur masalebs. isini  SesaniSnavi eleqtrogamtari da luminesc-
enciis unaris mqone nivTierebebia. sinTezi ganxorcielda 4-(4-n-
alkilfenil)benzois mJavaze Tionilqloridis moqmedebiT da
warmoiqmnili 4-(4-n-alkilfenil)benzois mJavas qloridis, Sesabamis
aminofenil-tetrazolebis nawarmebTan piridinis areSi 1350C,
gamosavlianoba 55%.

2-amino-1,3,4-oqsadiazolebi miRebulia Sesabamisi Tiosemikarbazi-
dis ciklizaciiT TsCl –is da piridinis gamoyenebiT tetrahidrofuranis
areSi  65-700C. aseve kargi gamosavlianobiT sinTezirebulia 5-alkil-
da 5-aril-2-amino-1,3,4-oqadiazolebi (sqema 83):

sqema 83

R-CO-NH-NH-S-NH-RI
t.hf,65-700C,20sT
TsCl, piridini

NH-R/O

NN

R

sinTezirebulia antimikrobuli da adamianis imunodeficitis virus-1-
is sawinaaRmdego 5-(adamantil)-2-Canacvlebuli Tio-1,3,4-oqsadiazolebis
da 5-(1-adamantil)-3-Canacveluli aminomeTil-1,3,4-oqsadiazol-2-Tionebi
(sqema 84) [14]:
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sqema 84

NHNH2

O

1.CS2/KOH
2.H+

O
O

NHN

S
KOH

X R

O

NN

O S
R

O
O

NN

S

NH R

O
O

NN

S

N N-R

HN N-R

CH2O
EtOH,

Ar-NH2

CH2O
EtOH,

R=H, N(CH3)2, 1-piperidili

R=H, 2-F,4-F,2-Cl, 4-Cl,2-Br, 4-Br, 3-NO2,
4-NO2, 4-CH3O, 2-CN, 2-CF3, 2,5-F2,

R=CH3, C2H5, COOC2H5, C6H5, 4-FC6H4,
2-CH3OC6H4, C6H5CH2, 2-CF3C6H4CH2

aseve sinTezirebulia  2-[2-(1-adamantil)-1,3,4-oqsadiazol-5-ilTio]Zmar-
mJava. dadgenilia, rom es naerTi warmoadgens antimikrobul agents
Bacillus subtilis da Esherichia coli mimarT, aseve axasiaTebs dozaze damokide-
buli agznebis sawinaaRmdego aqtiuroba;

N

O

N

S COOH

literaturuli mimoxilvidan SeiZleba davaskvnaT, rom
adamantiloqsadiazolebi naklebadaa Seswavlili, adamantanis nawar-
mebis biologiuri aqtiurobis farTo speqtri perspeqtiuls xdis
adamantanSemcveli oqsadiazolebis sinTezis da kvlevis  mimarTu-
lebas.

1.9 hidraziduli da bihidraziduli koordinaciuli naerTebi.
maTi fizikur-qimiuri da bioaqtiuri Tvisebebis damokidebuleba

aRnagobaze

bunebaSi mimdinare procesebSi koordinaciul naerTebs
mniSvnelovani wvlili SeaqvT. organizmSi biometalebis nakleboba an
siWarbe iwvevs normaluri fiziologiuri da bioqimiuri procesebis
darRvevas da sxvadasxva daavadebebis eskalacias. jer kidev gasuli
saukunis samocian wlebSi gamoiTqva mosazreba, rom biosistemebSi
koordinaciuli naerTebis rolis dadgena efeqturi samkurnalo
preparatebis miRebis saSualebas iZleva. kompleqsonebs iyeneben
organizmidan toqsikuri metalebis gamosadevnad. am mizniT gamoiyeneba
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metalociklis warmomqmneli dabali toqsikurobis mqone ligandebi
(detoqsinantebi) romlebic metalebis ionebTan warmoqmnian mdgrad
kompleqsebs da romlebic iolad gamoidevnebian organizmidan. koor-
dinaciuli naerTebis bazaze samkurnalo saSualebis sistematiuri
Zieba daiwyo iseTi ligandebiT, rogoric aris metabolitebi da
samkurnalo nivTierebebi. cxadia aseTi midgoma perspeqtiuli gzaa
sasurveli Sedegis misaRwevad [93-103].

karbonmJavaTa hidrazidebis Semcvel metalTa koordinaciuli
naerTebi biologiurad aqtiur naerTebs warmoadgenen. isini Seicaven
amidur jgufebs, romlebic TavianTi donoruli TvisebebiT SesaZ-
lebels xdian metalTan ligandebis koordinacias. aRniSnul ligan-
debs SeuZliaT sxvadasxva tautomerul formaSi arseboba, ris gamoc
SesaZlebelia mravalferovani koordinaciuli naerTebis warmoqmna.
karbonmJavaTa hidrazidebi SeiZleba arsebobdes amidur, amido-imidur
da imidur tautomerul formebSi [97]. speqtralur monacemebze
dayrdnobiT karbonmJavaTa hidrazidebisaTvis SemoTavazebulia meta-
lTa koordinaciis sami varianti [98-99].

(CH2)n
C

O

C

O

NH

NH2

NH

NH2

(CH2)n
C

O

C

O

NH NH2

NH NH2

(CH2)n
C O

C O

NH NH2

NH NH2

I II III

dadgenilia, rom malonmJavas dihidrazidebi metalTan
koordinacias axorcieleben amidis azotis atomebiT (I) an karbonilis
jgufis Jangbadis atomebiT (III) da warmoadgenen bidentatur
ligandebs. [Cd3(FH)3(NCS)6] da Zn(DM)SO43H2O rentgenostruqturuli
analizis meTodiT dadgenilia, rom am struqtrurebSi, sami
formilhidrazidis molekulidan erTi asrulebs xidis rols metalTa
atomebs Soris, xolo ori metalTan warmoqmnis xuTwevrian metalocik-
lebs. aqedan gamomdinare, formilhidrazids aqvs bidentaturi xela-
turi ligandis funqcia da koordinacias metalTan axorcielebs
hidraziduli dajgufebis Jangbadis da amiduri dajgufebis azotis
atomebis meSveobiT. malonmJavadihidrazidi bis-bidentaturi xuTwevra
ciklebwarmomqmneli xidis funqciis matarebeli xelaturi ligandia,
rac ewinaaRmdegeba zemoT miTiTebuli avtorebis mosazrebas. aRniS-
nuli faqti aqtualurs xdis hidrazidebis Seswavlis sakiTxs [100-102].
kibos TerapiaSi axali era daiwyo gasuli saukunis 60-ian wlebSi, mas

Semdeg, rac miakvlies, rom platinisa da paladiumis naerTebma sarko-
ma-180 zrdis inhibireba moaxdines.  simsivnis sawinaaRmdego maRali
aqtivoba aRmoaCndaT platinis kompleqsnaerTebs cis-[Pt(NH3)2Cl2], cis-
[Pt(NH3)2Cl4] da [PtenCl2] [104-105]. kombinirebul TerapiaSi metalSemcveli
preparatebis gamoyenebisas aRmoCenil iqna sinergizmis efeqti. Tumca
yvelaze ukeTesi preparatebic ki moklebulia srulfasovan seleqti-
urobas daavadebuli ujredis mimarT da azianebs janmrTel
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ujredebsac. simsivnis sawinaaRmdego metalTa koordinaciuli naerT-
ebidan [PtA2X2] (sadac A neitraluri monodentaturi, xolo X acido
ligandia), yvelaze efeqturi aRmoCnda is naerTebi, romlebSic
ligandebi cis-poziciaSia. ligandebi, romlebic trans-mdgomareobaSia,
mtkiced arian bmuli metalTan, SedarebiT inertulebia da
xasiaTdebian Canacvlebis dabali Termodinamikuri unariT.
biologiuri aqtivoba damokidebulia kompleqsis poliedris bunebazec,
kvadratuli da oqtaedruli agebulebis kompleqsebi maRali aqtiuro-
biT xasiaTdebin. metaboluri procesebis mizandasaxuli marTva
SeiZleba biometalebis gamoyenebiT. kerZod, SesaZlebelia maTi
koncentraciis regulireba Sesabamisi transportuli formebis SeqmniT
[105-107].  metalTa koordinaciuli naerTebis gamocdiT iqmneba prepara-
tebis axali Taoba da yalibdeba mkurnalobis axali meTodebi,
rogoricaa liTiumTerapia [108] (fsiqikurad daavadebulTa mkurnaloba
liTiumis preparatebiT), platinoTerapia  (zogierTi saxeobis
avTvisebiani simsivn-eebis mkurnaloba platinis naerTebiT) da sxv.
biometalebTan metabolitebiT da samkurnalo  nivTierebebiT komp-
leqswarmoqmnis unaris Seswavla SesaZlebels xdis mikroelementebis
optimaluri koncentraciis dadgenis, agreTve maTi deficitis an
siWarbisas mkurnalobis meTodebis daxvewas. metalTa koordinaciuli
naerTebi gamoiyeneba ara marto medicinaSi, aramed mecnierebisa da
teqnikis mraval dargSi, soflis meurneobaSi (mcenareTa zrdis
efeqturi regulatorebis saxiT), saRebavebis warmoebaSi  da a.S maTi
gamoyenebis sfero praqtikulad SeuzRudavia. amJamad did mniSvnelobas
iZens eqsperimentuli masalis dagroveba im ligandTa stereoqimiaze,
romlebic biologiurad aqtiur (-CO-NH-) peptidur jgufebs Seicaven
(es ukanasknelni cocxal bunebaSi mniSvnelovan rols asruleben). maT
safuZvelze SesaZlebelia mniSvnelovani fermentuli sistemebis
modelireba, cilovani molekulebis Sedgenilobas da Tvisebebs Soris
urTierTkavSiris gamovlena [104-110].

karbonmJavaTa hidrazidebi SeiZleba arsebobdnen sxvadasxva
tautomeruli formiT: amiduri, amido-imiduri da imiduri. xsnarebSi
spilenZ(II) cianoacetilhidrazidebTan kompleqswarmoqmnis speqtrofo-
tometruli meTodiT kvlevisas SemoTavazebuli iqna cianoacetil-
hidrazidis ori tautomeruli formis urTierTgardaqmnis SesaZleb-
loba:

NH NH2NC CH2 C

O

NH NH2NC CH2 C

OH
p. gogoriSvilis, r. maCxoSvilis, i. xaritonovis mier Catarebuli

speqtraluri da qimiuri analizis safuZvelze dadgenil iqna, rom
karbonmJavaTa hidrazidebis molekulebs metalTa ionebTan
koordinacia SeuZliaT ganaxorcielon ori tautomeruli formiT da
warmoqmnan xuTwevriani metalciklebi, kompleqsebis aRnagoba damoki-
debulia xsnaris pH-ze (sqema 85):
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sqema 85
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am kompleqsebis aRnagoba dadasturebulia rogorc uaxlesi
struqturuli aseve SedarebiT adreuli SromebiT. kerZod
infrawiTeli, speqtruli meTodiT dadgenilia[55-57], rom Mn(II), Fe(II),
Co(II), Ni(II), Cu(II), Zn(II), Cd(II) da Pt(II) acetilhidrazidTan kompleqsebSi
ligandi asrulebs neitraluri bidentaturi ligandis funqcias da
warmoqmnis I tipis xelatur cikls. miRebulia da iw speqtraluri
monacemebiT Seswavlilia gardamavali metalebis kompleqsebi benzoil-
hidrazidTan I da II tipis metalciklebis arseboba [111]. Cu(II)-s benzoi-
lhidrazidTan trans-oqtaedruli kompleqsebis rentgenostruqturuli
analizis monacemebi mocemulia naSromSi [112]. benzoilhidrazidTan
kompleqsi bidentaturi ligandis funqcias asrulebs: metalTan
koordinirebulia Jangbadis atomiT da NH2 jgufis meSveobiT da
warmoiqmneba I tipis xuTwevra metalcikli; metalcikli ar aris
brtyeli, spilenZis atomi akavSirebs benzoilhidrazidTan or
molekulas da oqtaedramde Sevsebulia trans-mdgomareobaSi
ganlagebuli qloris atomebiT.
vercxliswyal(II)-is kompleqsSi benzoilhidrazidis Bbidentaturi

funqcia da I tipis metalociklis warmoqmna dadasturebulia naSromSi
[113]. miRebulia da daxasiaTebulia TuTiis(II), kadmiumis(II) da
vercxliswylis(II) kompleqsebi benzoilhidrazidTan da mis orTo-,
meta- da paramononitrito nawarmebTan. iw speqtraluri monacemebiT
yvela kompleqsSi ZiriTadad I tipis metalciklebi miiReba. aseve
miRebuli iqna manganumis(II), rkinis(II), kobaltis(II), nikelis(II),
TuTiis(II) kadmiumis(II), tyviisa(II) da kompleqsuri naerTebi
formilhidrazidebTan. iw speqtruli monacemebiT mtkicdeba, rom
formilhidrazi yvela miRebul kompleqsSi bidentaturia, arsebobs
amiduri tautomeruli formiT da warmoqmnis I tipis metalciklebs.
literaturul monacemebTan SejerebiT gamoTqmulia mosazreba, rom
alifaturi rigis umartivesi hidrazidebisaTvis (formilhidrazidi,
acilhidrazidi) II tipis metalciklebis warmoqmna ar aris tipiuri,
xolo aromatuli rigis hidrazidebi (benzoilhidrazidi) pirobebisagan
damokidebulebiT metalTa marilebTan reaqciebSi warmoqmnian rogorc
I, ise II tipis metalciklebs, rac SeiZleba dakavSirebuli iyos
aromatuli radikalis unarTan moaxdinos imiduri tautomeruli
formis stabilizacia [114-116].
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Tavi 2. eqsperimentuli monacemebis gansja

2.1. ferocen- da adamantanSemcveli hidroqsiacetilenebi

ferocenis nawarmebi xasiaTdebian biologiuri aqtiurobis
farTo speqtriT [1-4,117-120]. aRsaniSnavia, rom adamantanebic aseve
gamoirCevian unikaluri farmakologiuri TvisebebiT [10-16]. aRmoCnda,
rom adamantanis lipofiluri radikalis Seyvana cnobili
biologiurad aqtiuri naerTebis molekulebSi xSir SemTxvevaSi iwvevs
preparatis toqsikurobis Semcirebas da farmakologiuri moqmedebis
gaZlierebas, rac aixsneba adamantilis radikalis imunotropuli da
membranotropuli moqmedebiT [11-12]. am Tvisebebis gamo ganxorcie-
lebul iqna sxvadasxva jgufis preparatebis, maT Soris antibiotike-
bis, glikozidebis, neiroleptikebis, steroidebis da sxvaTa modifici-
reba maTi adamantilirebis an adamantoilirebis reaqciiT, dadebiTi
SedegebiT [11,12,15,16].

biologiuri aqtiurobis Seswavlis mizniT, sinTezirebul iqna
ferocenSemcveli dihidroqsiacetilenuri naerTebi [3,4,117-119]. dadge-
nil iqna zogierTi warmomadgenlis antiJangviTi, antibaqteriuli da
antikancerogenuli moqmedeba. aRmoCnda, rom 1-ferocenil-1-fenil-1,4-
dihidroqsi-2-butini Fc-A amJRavnebs antikancerogenul moqmedebas.
kancerogenis aplikaciis momentSi sisxlSi Fc-A-s arseboba xels
uSlis avTvisebian simsivnis transformacias da aseve, gavlenas axdens
ujredul kulturaSi adamianis limfocitebis mitozur indeqsze.
mowodebulia preparatis antikancerogenuli moqmedebis savaraudo
meqanizmi [3].

zemoaRniSnulis gaTvaliswinebiT, perspeqtiulad miviCnieT 1,1I -bis-(1-
fenil-1,4-dihidroqsi-2-buTinil)ferocenis, Fc-A-s prototipebis adaman-
tanis da ferocenis erTdroulad Semcveli acetilenuri rigis
hidroqsinawarmebis sinTezi da zogierTi gardaqmna, miRebuli naerTe-
bis SedarebiTi biologiuri aqtiurobis Seswavlis mizniT.

2.1.1. ferocen- da adamantanSemcveli hidroqsiacetilenebis
sinTezi da radikalis gavlenis Seswavla

Catarebul iqna eTinilferocenis (I), propargilis spirtis (II), 2-
hidroqsi-2-eTiniladamantanis (III) kondensaciis reaqciebi adamantanisa
da ferocenis rigis ketonebTan (sqema 1,2,3).

sqema 1
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sawyis etapze miRebul iqna eTinilferocenis (I), propargilis spir-
tis (II), 2-hidroqsi-2-eTiniladamantanis (III) magniumbromwarmoebulebi
eTilbromidis gamoyenebiT absoluturi eTeris areSi; miRebuli naerT-
ebis kondensaciis reaqciebi   CavatareT adamantanonTan moreagire
komponentebis 2:1 TanafardobiT oTaxis temperaturaze, mudmivi more-
vis pirobebSi. Sesabamisi spirtebi 2-hidroqsi-2-ferocenileTiniladama-
ntani (IV), 2-hidroqsi-2-(1-hidroqsipropinil)adamantani (V) da bis(2-hid-
roqsi-2-adamantil)acetileni (VI) warmoiqmna 2.5sT ganmavlobaSi (sqema
1). analogiurad CavatareT eTinilferocenis, propargilis spirtis, 2-
hidroqsi-2-eTiniladamantanis magniumbromwarmoebulebis kondensaciis
reaqcia acetiladamantanTan, absolutur thf da dieTilis eTeris
areSi 1-ferocenil-3-(1-adamantil)-3-hidroqsibutin (VII), 4-adamantil-1,4-
dihidroqsioqsipentin-2 (VIII) da 1-(2-hidroqsi-2-adamantil)-3-hidroqsi-3-
(adamantil-1)butinis (IX) 50-55% gamosavlianobebiT (sqema 2).

sqema 2
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sqema 4
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kvlevis Sedegad dadgenil iqna, rom naerTebis I-III magniumbromwar-
moebulebi nukleofiluri gamxsnelebis (eTeri, thf) areSi advilad
Sedian reaqciaSi adamantanonTan da acetiladamantanTan, ufro Znelad
acetil da diacetilferocenTan; benzoil- da dibenzoilferocenTan
reaqcia ar mimdinareobs, xolo naerTebis I-III liTiumnawarmebis
gamoyenebiT miiReba Sesabamisi hidroqsinaerTebi kargi gamosavli-
anobiT.

eTinilferocenis (I) magniumbromwarmoebulis urTierTqmedebiT
reaqcia adamantanonTan da acetiladamantanTan mimdinareobs 50% da
55% gamosavlianobiT. aRmoCnda, rom warmoiqmneba aseve Tanamde
produqti diferocenildiacetileni. dadgenilia, rom dimerizacia
mimdinareobs eTinilferocenis magniumbromwarmoebulis momzadebisas
oTaxis temperaturaze heliumis areSi.

2-hidroqsi-2-eTiniladamantanis dimagniumbromwarmoebulis kondensa-
cia acetilferocenTan mimdinareobs Sesabamisi karbinolis 76%
gamosavlianobiT eTer-benzolis areSi, xolo reaqcia diacetilfero-
cenTan mimdinareobs rTulad, adgili aqvs Sualeduri produqtis (erT
karbinolis jgufTan), aseve araidentificirebuli maRali Rf-is mqone
naerTis warmoqmnas, xolo ZiriTadi produqti miiReba dabali
gamosavlianobiT (sqema 3,4) [121-125]

iw speqtrebis da elementuri analizis monacemebi adastureben
sinTezirebuli naerTebis agebulebas da Sedgenilobas [121-123].

naerTebis eTinilferocenis, propargilis spirtis, 2-hidroqsi-2-eTi-
niladamantanis maxasiaTebeli STanTqmis zolebi iw speqtrebSi mdebar-

eobs3310-3300 sm-1 ( ≡C-H), da 2100-2090 sm-1 (CCH) ubanSi, xolo ket-

onebis speqtrebSi 1720-1660 sm-1 (C=O). aRniSnuli STanTqmis zolebi ar
SeimCneva kondensaciis produqtebSi: 2-hidroqsi-2-ferocenileTinilada-
mantani (IV), 2-hidroqsi-2-(1-oqsipropinil)adamantani(V),  bis(2-hidroqsi-
2-adamantil)acetileni (VI), 1-ferocenil-3-(1-adamantil)-3-hidroqsibu-
tini (VII), 4-adamantil-1.4-dihidroqsipentin-2 (VIII), 1(2-hidroqsi-2-adaman-
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til)-3-hidroqsi-3-(adamantil-1)butini (IX), 1-(2-hidroqsi-2-adamantil)-
ferocenilbutini (X), 1-ferocenil-1-fenil-3-(2-hidroqsi-2-adamantil)-
propini (XI), 1,1/-bis-(2-hidroqsi-2-adamantil)-ferocenilbutini (XII), 1,1/-
bis-(1.4-dihidroqsiferocenilpentin-2) (XIII), 1,1/-bis-(1-fenil, 1.4-dihidro-
qsi-2-butinil)feroceni (XIV). iw speqtrebSi aris maxasiaTebeli
STanTqmis zolebi 3600-3200 sm-1 (OH), 3000-2830, 1460, 1355, 1103, 770 sm-1 (C-
H adamantil, alkil), 2260-2220 sm-1 (C≡C-diCanacvlebuli), xolo - IV,
VII, X-XIV 3120-3030 sm-1 (C-H aromatuli).

2.1.2. sinTezirebuli acetilenuri rigis spirtebis
anionotropiuli gadajgufeba

cnobilia, rom acetilenuri rigis spirtebi ganicdian gadajgufebas
mJava katalizatorebis Tanaobisas. aRmoCnda, rom naerTi 2-hidroqsi-2-
(1-oqsipropinil)adamantani (V), yinulovani ZmarmJavas areSi oTaxis tem-
peraturaze 30 wT ganmavlobaSi gadajgufdeba 1-oqso-1-hidroqsimeTil-2-
adamantilideneTanis (XV) warmoqmniT; miRebuli naerTis gamoyofis
mizniT sareaqcio narevi davSaleT, gamovyaviT, miviReT moyavisfro
kristalebi 80% gamosavlianobiT (sqema 5)[121].

sqema 5

OH

CC CH2OH

CH3COOH
20-250C

CH3COOH
H2SO4

CH C CH2OH

O

V xv
gansxvavebiT V naerTisgan, bis(2-hidroqsi-2-adamantil)acetileni (VI)

yinulovani ZmarmJavas areSi oTaxis temperaturaze ar gadajgufda,
xolo, gogirdmJavas damatebisas gardaiqmna ujer ketonospirtad, 1-
oqso-1-(2-hidroqsi-2-adamantil)-2-adamantilideneTanis (XVI) warmoqmniT
(sqema 6). gadajgufebaze metyvelebs iw speqtrSi warmoqmnili
STanTqmis zolebi: 1740, 1665, 1610 sm-1 (>C = C - C = O) [121].

sqema 6
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1-(2-hidroqsi-2-adamantil)-3-ferocenilbutini (X) yinulovan ZmarmJa-
vaSi oTaxis temperaturaze ganicdis gadajgufebas 1-oqso-1-(2-hidroqsi-
2-adamantil)-3-ferocenilbutenis (XVII) naerTis warmoqmniT (sqema 7).
mniSvnelovabia is faqti, rom naerTi X Seicavs or hidroqsilis
jgufs, romelTangan rbil pirobebSi gadajgufebas ganicdis mxolod

ferocenis birTvTan  mdgomareovaSi arsebuli hidroqsilis jgufi,
xolo adamantanis birTvTan mdgomi hidroqsilis jgufi am pirobebSi
inertuli rCeba.

sqema 7
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mniSvnelovania is faqti, rom naerTi X Seicavs or hidroqsilis
jgufs, romelTangan rbil pirobebSi, gadajgufebas ganicdis mxolod

ferocenis birTbTan  mdgomareovaSi arsebuli hidroqsilis jgufi,
xolo adamantanis birTvTan mdgomi hidroqsilis jgufi am pirobebSi
ar gadajgufda [121].

mowodebulia gadajgufebis savaraudo meqanizmi (sqema 8).

sqema 8
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1,1/-bis-(1-fenil-1,4-dihidroqsi-2-butinil)ferocenis (XIV) gadajgufeba
meTilis spirtSi HgSO4-is TandaswrebiT

Seswavlilia 1,1/-bis-(1-fenil-1,4-dihidroqsi-2-butinil)ferocenis (XIV)
gadajgufeba absoluturi thf areSi meTilis spirtis Tanaobisas
katalizator HgSO4-is gamoyenebiT produqtis 85% gamosavlianobiT
(sqema 9) [121]. savaraudo meqanizmi mocemlia sqema 10.

sqema 9

Fe

C C C

OH

C C C

CH2OH

CH2OH

C6H5

C6H5

OH

HgSO4
CH3OH Fe

C C C

O

C C C

CH2OH

CH2OH

C6H5

C6H5

CH3

OCH3

XIV XVIII

sqema 10

1,1/-bis-(1-fenil-1,4-dihidroqsi-2-butinil)ferocenis (XIV)
gadajgufebis savaraudo meqanizmi

Fe

C C C

OH

C C C

CH2OH

CH2OH

C6H5

C6H5

OH
Fe

C C C

C C C

CH2OH

CH2OH

C6H5

C6H5HgSO4
CH3OH

+

+

XIV
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Fe

C C C

O

C C C

CH2OH

CH2OH

C6H5

C6H5

+
CH3H

O
+

CH3H
CH3OH -2H+

Fe

C C C

O

C C C

CH2OH

CH2OH

C6H5

C6H5

CH3

OCH3

XVIII

reaqciis Sedegad miRebul iqna mesamadi hidroqsilis meTilirebis
produqti XVIII, romlis iw speqtri Seicavs STanTqmis zolebs 2255 sm-1

(C ≡C) da 1023, 1075 sm-1 (C-O-C) [121].

1,1/-bis(1-fenil-1,4-dihidroqsi-2-butinil)ferocenis aRdgena
kompleqsiT LiAlH4/AlCl3

literaturaSi cnobilia acetilenuri rigis spirtebis aRdgena [39].
Cvens mier ganxorcielebulia 1,1/-bis(1-fenil-1,4-dioqsi-2-buTinil)fero-
cenis (XIV) aRdgena kompleqsiT LiAlH4/AlCl3. reaqcia mimdinareobs
swrafad mesamadi hidroqsilis aRdgeniT da Sesabamisi diacetilenuri
rigis oratomiani spirtis XIX warmoqmniT (sqema 11) [121]:

sqema 11

Fe

C C C
OH

C C C

CH2OH

CH2OH
C6H5

C6H5

OH
Fe

CH C C

CH C C

CH2OH

CH2OH
C6H5

C6H5LiAlH4/AlCl3

XIV XIX

kvlevis Sedegebi gviCveneben, rom hidroqsilis jgufi ferocenis
birTvTan α-mdgomareobaSi advilad ganicdis rogorc gadajgufebas,
aseve aRdgenas adamantanis birTvTan mdgomi, rac adasturebs
mosazrebas, rom ferocenis birTvTan α-karbkationis stabilizaciaSi
monawileobas iRebs rkinis atomic [121,126].

naerTebi (V, VI, VIII, IX) sinTezirebul iqna cnobili meTodikebis
mixedviT [41].
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2.2. ferocenze dafuZnebuli P,C,P pinseruli ligandebisa da maTi
zogierTi ruTeniumis kompleqsis sinTezi

P,C,P tipis pinseruli kompleqsebi warmoadgenen mravali qimiuri
reaqciis aqtiur homogenur katalizatorebs. maTi meSveobiT
SesaZlebelia C-H, C-C, N-H da sxva bmebis aqtivacia.

metalocenebze dafuZnebuli pinseruli ligandebis sinTezi
emyareba 1,3-difunqcionalur Canacvlebuli ferocenebis miRebas.
ferocenebi ciklopentadienilis rgolSi ori Canacvlebuli
funqcionaluri jgufiT SesaZlebelia miRebul iqnas Sesabamisi
fulvenebidan [127]. 1,3-mdgomareobaSi CH2OH jgufebis Semcveli naerTebi
sinTezirebul iqna Semdegi sqemis (12) mixedviT [127,128]:

sqema 12

Fe + Fe

PF6

CH3CNAlCl3
NH4PF6

XX

COOC2H5

C
N(CH3)2

H

Fe

CHO

COOC2H5
LiAlH4

OH-2.

1.

Fe

CH3CN
NCCH3

NCCH3

PF6

XXI XXII

Fe

CH2OH

CH2OH

HPR2 Fe

CH2PR2

CH2PR2 RuCl2(DMSO)4, NEt3
MeOCH2CH2OHAcOH

XXIII XXIV
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PR2

PR2

Fe

Ru
Cl

CO
CO

CH2Cl2

PR2

PR2

Fe

RuCl(CO)2

XXV XXVI

R= t-C4H9

miRebuli ferocenze dafuZnebuli pirveli ruTeniumis kompleqsi
daxasiaTebul iqna bmr, iw speqtroskopiis meTodebiT da elementuri
analiziT. 31P bmr  speqtri Seicavs or eqvivalentur fosforis
birTvis singletur signals 83.06 mn. 1H bmr speqtrSi ciklo-
pentadienilis wyalbadis birTvebis ori singleturi signali
SeiniSneba, δ 4.05 (5H) da 4.32 (2H) mn. iw speqtrSi SeiniSneba karbonilis
jgufis 1914 sm-1 intensiuri STanTqmis zoli. CO ligandis wyaro unda
iyos gamxsneli. cnobilia, rom platinis jgufis metalebi advilad
moxleCen CO-s pirveladi spirtebidan [59]. miRebuli neitraluri
kompleqsis struqtura dadgenil iqna rentgenostruqturuli kvlevis
monacemebiT. ZiriTadi atomTaSorisi manZilebi da kuTxeebi mocemulia
cxrilSi (1). ruTeniumis kompleqss gaaCnia tetragonalur-piramiduli
garemocva apikaluri CO ligandiT, romelsac ukavia endo-mdgomareoba
ferocenis jgufis mimarT. P(1)-Ru(1)-P(2) atomebs Soris kuTxe udris
155.92(4)0 [128].

monokarboniluri kompleqsi RuCl(CO)[t-BuP,C,PFe] (XXV) eleqtronulad
gaujerebelia, amitom ierTebs CO molekulas oqtaedruli dikarboni-
luri kompleqsis RuCl(CO)2[t-BuP,C,PFe] (XXVI) warmoqmniT. reaqcia tardeba
CO-s nakadis barbotirebiT monokarboniluri kompleqsis xsnarSi.
dikarboniluri kompleqsi RuCl(CO)2[t-BuP,C,PFe] daxasiaTebulia bmr

(1H,13C,31P) da iw speqtrebiT. kompleqsi sakmaod labiluria da advilad
kargavs CO molekulas [128].
monokarbonilur kompleqsis natriumis tetraarilboratis NaBAr/

4N(Ar/

=3,5-(CF3)2C6H3) moqmedebiT CO Tanaobisas miRebul iqna kationuri
pinseruli kompleqsi (XXVII) (sqema 13).

sqema 13

CO, NaBAr/
4

CH2Cl2

BAr/
4

PR2

PR2

Fe

Ru

CO

CO

PR2

PR2

Fe

Ru

CO

Cl

XXV XXVII
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sinTezirebuli kationuri kompleqsis struqtura dadgenilia iw,
bmr da rentgenostruqturuli kvlevis meTodebiT [128].

amrigad, ferocenis safuZvelze pirvelad sinTezirebulia
ruTeniumis rogorc neitraluri, aseve kationuri pinseruli
kompleqsebi.

kationuri kompleqsis rentgenostruqturuli kvlevis monacemebi
mocemulia cxrili 1.

cxrili 1
{RuCl(CO)2[t-BuP,C,PFe]}BAr/

4N (XXVII) kationuri kompleqsis
rentgenostruqturuli kvlevis monacemebi.

2.3. acetonitril ligandis Semcveli reniumis karbonil
kompleqsebis  miRebis zogierTi sakiTxi

literaturaSi aRwerili meTodebiT acetonitril ligandis
Semcveli reniumis karbonil kompleqsebis sinTezi didi raodenobiT
acetonitrils moiTxovs. garda amisa, yvela literaturul wyaroSi
sinTezebi mcire raodenobis reagentebiT tardeba (0.5 ÷ 3 mmoli) da
Sesabamisad mcire raodenobis produqti miiReba. maSasadame,  am
meTodebis realizaciisas didi raodenobiT acetonitrili, adsorbenti
da eluenti ixarjeba; amave dros, minarevebis Semcveloba sxvadasxva
eqsperimentSi miRebul produqtSi gansxvavebulia. aqedan gamomdinare,
Cvens mizans warmoadgenda acetonitril ligandis Semcveli direniumis
karbonil kompleqsebis  sinTezis iseTi preparatuli meTodebis Se-
muSaveba, romlebic SesaZlebels gaxdida erTi sinTezis farglebSi
6÷10g g Re2(CO)9(CH3CN) da Re2(CO)8(CH3CN)2 miRebuliyo, rac saSualebas
mogvcemda Semdgom metalorganul sinTezebSi erTjeradad miRebuli
kompleqsebi gamogveyenebina. Cvens mier SemuSavebul meTods safuZvlad
daedo literaturuli wyaro [62], romelSic miznobriv produqtebs
Rebuloben acetonitrilSi, romelic erTdroulad gamoiyeneba rogorc
gamxsneli da reagenti.

Re2(CO)10 - (CH3)3NO - CH3CN sistemaSi reaqcia oTaxis temperatura-
ze~10 wuTSi mTavrdeba. reaqciis dasrulebis Semdeg sareaqcio are Zir-
iTadad Re2(CO)8(CH3CN)2 da CH3CN Seicavs. aseve, xsnarSi aris (CH3)3NO,
romelic mcire siWarbiTaa aRebuli (Re2(CO)10 : (CH3)3NO = 1 : 2.05) da
reaqciis Sedegad warmoqmnili (CH3)3N, romelic sareaqcio areSi
argonis barbatirebisas nawilobriv gamoidevneba sareaqcio xsnaridan.
amgvarad, reaqciis dasrulebis Semdeg, sareaqcio are mxolod
ZiriTadi produqtisa da acetonitrilisagan Sedgeba. Cven SesaZleblad
CavTvaleT am sistemis xelmeored gamoyeneba da igive sinTezis
gameoreba miRebuli produqtis Re2(CO)8(CH3CN)2 gamoyofis gareSe.
dadgenilia, rom sareaqcio xsnarSi Re2(CO)10 da (CH3)3NO axali

bmis sigrZeebi d/A kuTxis zomebi /deg
Ru(1)—C(1) 2.047(3) C(29)—Ru(1)—C(30) 94.06(11)
Ru(1)—C(29) 1.978(3) P(2)—Ru(1)—P(1) 155.08(3)
Ru(1)—C(30) 1.816(3) C(1)—Ru(1)—C(29) 174.31(10)
Ru(1)—P(1) 2.3936(9) C(1)—Ru(1)—C(30) 91.24(11)
Ru(1)—P(2) 2.4288(9)
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ulufebis Setana ar iwvevs Tanamde procesebs da mxolod
orCanacvlebuli reniumis karbonilis kompleqsi warmoiqmneba.
sareaqcio narevSi axali ulufis Setana 20 wT-is Semdeg moxda
sareaqcio narevis temperaturis umniSvnelo awevisa (35°C) da argonis
energiuli barbatirebis pirobebSi. cnobil meTodTan [62] SedarebiT,
Cvens mier gamoyenebulia orjer naklebi raodenobis acetonitrili da
sareaqcio areSi 3÷5 jer meti direniumis dekakarbonilia Setanili
miznobrivi produqtis gamoyofis gareSe. am meTodiT SesaZlebeli
gaxda erTi eqsperimentis pirobebSi 6÷10 g Re2(CO)8(CH3CN)2-is miReba
(2,6- da 2,3-izomerebi TanafardobiT 4:1).

direniumis erTCanacvlebuli nitriliani kompleqsis miReba Cvens
mier modificirebuli meTodikiT aris Catarebuli. Re2(CO)10 -s xsnars
acetonitrilSi awveTeben CH3CN -Si gaxsnil trimeTilaminoqsids.
reaqciis dasrulebis Semdeg sareaqcio narevSi myari karbonilisa da
trimeTilaminoqsidis xsnaris Setana 5-jer ganxorcielda, ris
Sedegadac Re2(CO)9(CH3CN) 90%-iani gamosavlianobiT aris miRebuli.

SemuSavebulia 2,6-izomeris gamoyofis meTodi SedarebiT mcire
raodenobis adsorbentiT (100g, eluenti - benzoli). reaqciaSi
gamoyenebuli acetonitrili regeneraciis Semdeg kvlav iqna
gamoyenebuli direniumis acetonitriliani kompleqsis misaRebad.
amrigad, Re2(CO)8(CH3CN)2-is sinTezis cnobili meTodis optimizaciiT
SesaZlebeli gaxda erTi eqsperimentis pirobebSi preparatuli
raodenoba (6÷10 g) acetonitriliani kompleqsis miReba.

2.3.1. ferocenSemcveli oqro-reniumis heterometaluri
klasterebis sinTezi

eleqtronis gadatanis procesebis Seswavla warmoadgens qimiisa
da biologiis erTerT mniSvnelovan sakiTxs. did interess iwvevs
molekuluri naerTebis miReba nanozomis eleqtronuli da optikuri
mowyobilobebis Sesaqmnelad [129]. am TvalsazrisiT friad
sainteresoa ramodenime  metalis atomis Semcveli  naerTebis -
(kompleqsebi, klasterebi da sxv.) miiReba, romlebic erTdroulad
Seicaven rogorc metal-metal, aseve metal-naxSirbadis (an sxva
elementis) bmebs. Sidamolekuluri eleqtronuli komunikacia xSirad
xorcieldeba aseve σ-poliinil fragmentebis meSveobiT, romlebic
asruleben gamtaris rols molekulaSi. amJamad intesiurad ikvleven
M-Cn-M jaWvebis Semcvel naerTebs, sadac Cn warmoadgens poliinil
jgufs. Sereuli valentobis [Mixed-Valence (MV)] naerTebi SeiZleba
ganvixiloT, rogorc martivi sistemebi eleqtrogamtari modelebis
testirebisaTvis. am sistemebSi arsebiT komponentebs warmoadgenen
eleqtronis donori (D) da aqceptori (A), romlebic dakavSirebulia
xiduri (speiseburi) bmebiT. aseve saintereso Sedegebia miRebuli im
sistemebisaTvis, romlebic metal-metal xidebs Seicaven. feroceni
xasiaTdeba maRali Seqcevadi redoqs_TvisebebiT da mdgradi (+1/0)
wyvilis gamo is xSirad gamoiyeneba eleqtronis gadatanis Sesaswavlad
[130-131].
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ukanasknel wlebSi didi Zalisxmevaa  mimarTuli eleqtronuli komu-
nikaciis Sesaswavlad metal-Semcveli fragmentebisa da klasterebis
meSveobiT. am mizniT, redoqs_centrebad ferocenil jgufebs iyeneben
da xSirad, sawyisi naerTis rols asrulebs eTinilferoceni. eT-
inilferocenis reaqciebi osmiumisa da ruTeniumis klasterul karbo-
nilebTan pirvelad aRwerilia a. qoriZis mier 1987 da 1992 wlebSi
[67,129,130]. amJamad cnobilia orbirTvuli da klasteruli kompleqsebis
didi ricxvi ferocenileTiniluri ligandiT. Tumca, eqvivalenturi
feroceniluri jgufebis Semcveli metaluri klasterebis magaliTebi
iSviaTia da mxolod ramdenime maTgania struqturulad daxasiaTebuli.
klasteruli fragmentebis Semcvel molekulur ConCxSi eleqtronis
gadatanis damadasturebeli magaliTebi mcirea da ori eqvivalenturi
ferocenil jgufebis Semcvel cnobil klasterebSi metal-metal
speiserebi ar axdenen ferocenis erTeulebs Soris efeqtur
eleqtronul komunikacias.

gardamaval metalTa klasteruli karbonilebis alkinuri da
alkiniluri (acetileniduri) nawarmebi metalorganul naerTTa mniSne-
lovan klass warmoadgens [67,129]. maT mimarT interesi gamowveulia nax-
Sirwyalbadovani ligandebis mravalmxrivi koordinaciis SesaZl-
eblobebiT metalur ConCxTan da ligandebis uCveulo gardaqmnebiT. es
gardaqmnebi moicavs ujeri naxSirwyalbadebis oligomerizacias, ro-
melsac zogjer Tan axlavs CO jgufTan SeuRleba  da rac gansa-
kuTrebiT aRsaniSnavia, C-C da C-H bmebis warmoqmna da gawyveta. am mxr-
iv yvelaze mdidaria ruTeniumisa da osmiumis alkinur da alkinilur
nawarmebis klasterebis qimia. amave dros, reniumis klasterebis Ses-
abamisi naerTebi naklebadaa Seswavlili.

oqro-reniumis heterometaluri klasterebis misaRebad sawyisi ni-
vTierebebis - eTinilferocenisa da butadiinilferocenis nawarmebis
sinTezi ganxorcielda Semdegi sqemis mixedviT:
feroceni (FcH)→monoacetilferoceni→β-qlor-β-ferocenilakroleini
→eTinilferoceni→1-trimeTilsilil-4-ferocenil-1,3-butadiini→1-
[(trifenilfosfin)oqro]-4-ferocenil-1,3-butadiini .

kompleqsis Au(PPh3)(C4Fc) (XXVIII) sinTezi ganxorcielebulia sqema
14-is mixedviT:

sqema 14

AuPPh3

Fc C CH + HC C Si(CH3)3 Fc C C C Si(CH3)3C
CuCl, TMEDA, O2

AuClPPh3
KOH

Fc C C CC

XXVIII
direniumis karbonilis bis-acetonitriliani kompleqsi XXVIII miRe-

bulia acetonitrilSi 25-350C-ze trimeTilaminis oqsidis Tanaobisas
[135] (sqema 15):

sqema 15

XXIX
oqros ferocenilbutadiinil nawarmis Au(PPh3)(C4Fc) (XXVIII) urTi-

erTqmedebiT kompleqsTan Re2(CO)8(NCMe)2 (XXIX) aromatuli naxSirwyal-
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badebis areSi (toluoli, eTilbenzoli, qsiloli) 80-1100C warmoiqmeba
xiduri ferocenilbutadiinilis ligandis Semcveli sambirTvuli
direnium-oqros heterometaluri klasteri XXX  (sqema 16) [132,133]:

sqema 16

Re2(CO)8(NCMe)2 + Au(PPh3)(C (OC)4Re Re (CO)4

Au

PPh3

C
C

Fc

CC CFc)

C
C

XXVIIIXXIX XXX

klasteris XXX speqtraluri maxasiaTeblebi ferocenileTiniluri
kompleqsis {Re2(AuPPh3)(μ-C2Fc)(CO)8} (XXXI), (sqema 17) msgavsia da miuTi-
Tebs maTi aRnagobis erTgvarobaze (XXXI kompleqsis speqtraluri

sqema 17

Re2(CO)8(CH3CN)2 + Au(C C-Fc)PPh3 (CO)4Re Re (CO)4

Au

PPh3

C
C

Fc

XXXI

monacemebi mocemulia eqsperimentul nawilSi [57]). pirvelad kompleqsi
XXXI miRebuli da daxasiaTebuli iyo a. qoriZisa da TanamSromleblis
mier [54,57]. kompleqsis XXX 31P{1H} bmr speqtrSi aRiniSneba erTaderTi
signali δ 81.7m.n. 1H bmr  speqtrSi ferocenilis jgufis rezonansuli
signalebia δ 4.26 (t, JH-H=1.7 Hz, 2H), 4.27(s, 5H) da 4.56 (t, JH-H=1.7 Hz, 2H), xolo
trifenilfosfinis sami fenilis jgufis protonebis multipleti
aRiniSneba 7.45-7.57m.n. velis areSi. dadgenilia, XXX kompleqsTan
erTad  dabali gamosavlianobiT warmoiqmneba muqi-wiTeli klasteri
Re4(AuPPh3)(µ4-C2)(µ3-C2Fc)(NCMe)(CO)13 (XXXII), romelic warmoadgens XXVIII-
is da XXIX reaqciis mTavar produqts. kompleqsebis XXX da XXXII
sinTezis pirobebi erTnairia, magram maTi gamosavlianoba mniSvnelov-
nad gansxvavdeba (Sesabamisad 77% da 30%). kompleqsebis XXX da XXXII
aRnagoba damtkicebulia monokristalis rentgenostruqturuli gamo-
kleviT (naxati 1) [132-134].
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naxati 1

kompleqsis Re2Au(PPh3)( µ-C4Fc)(CO)8 (XXX) molekuluri struqtura.

kompleqsis XXX –is  zogierTi kristalografiuli parametri moce-
mulia cxrilSi 2.

cxrili 2
Re2Au(PPh3)(C4Fc)(CO)8 (XXX) kompleqsis zogierTi kristalografiuli

parametri.
parametri maxasiaTebeli

molekuluri formula C40H24O8PAuFeRe2
moluri masa 1288.78
singonia monoklinuri

sivrciTi jgufi P21/c

elementuri ujredis
parametri

a/Å 12.6585(6)
b/Å 17.3929(7)
c/Å 17.1033(8)

α/grad 90
β/grad 97.744(1)
γ/grad 90

elementuri ujredis moculoba, V/Å3. 3731.3(3)
Z 4
rentgenuli simkvrive, DdgamT/g.sm-3 2.294
bregis kuTxis maqsimaluri mniSvneloba,
2Өmaqs/grad

58

difraqtometri SMART  APEX II
gamosxiveba Mo-Kα (λ=0.71073 Å)
STanTqmis koeficienti, μ/sm-1 108.63
damoukidebli arekvlis raodenoba, (Rint) 9885(0.0780)
R1(F arekvlis mniSvneloba, I >2σ(I)) 0.0331(7626)
wR2(F2 yvela arekvla) 0.0668

radgan Cvens mizans warmoadgenda cnobili [54] bis-ferocen-

alkinuri kompleqsis, Re4(AuPPh3)2(3-C2Fc)2(CO)12 (XXXIII) bis-ferocendi-

inuli analogis Re4(AuPPh3)2(3C4Fc)2(CO)12 (XXXIV) sinTezi, pirvel

etapze miRebul iqna oqro-direniumis kompleqsi Re2(AuPPh3)(-C4Fe)(CO)8
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(XXX). rogorc zemoT iyo aRniSnuli, misi speqtraluri Tvisebebi

miuTiTebs am kompleqsis da cnobili klasteris Re2(AuPPh3)(-C2Fc)(CO)8

(XXXI) aRnagobis erTgvarobaze. es calsaxad dadginda agreTve
kompleqsis XXX rentgenostruqturuli analizis Sedegad (naxati 1)
[132].

XXX kompleqsTan erTad dabali gamosavlianobiT warmoiqmneba muqi-
wiTeli klasteri Re4(AuPPh3)(µ4-C2)(µ3-C2Fc)(NCMe)(CO)13 (XXXII), romlis
aRnagoba dadginda monokristalis rentgenostruqturuli kvlevis
Sedegad (naxati 2).

Cveni mravali cda migveRo klasteri Re4(AuPPh3)2(3-C4Fc)2(CO)12 (XXXIII)
sxvadasxva pirobebSi uSedego aRmoCnda. savaraudod, is warmoiqmneba
Zalian dabali gamosavlianobiT, magram misi gamoyofa
qromatografiuli meTodebiT jer ver xerxdeba: Tumca produqtebis

narevis 31P{1H} bmr speqtrSi aRiniSneba signali  90.26, romelic faqti-

urad emTxveva kompleqsis Re4(AuPPh3)2(3-C2Fc)2(CO)12 signals ( 90.40)
[54].
kompleqsis XXXII iw speqtri miuTiTebs mxolod terminalur CO

ligandebze. 31P{1H} bmr speqtrSi mxolod singleti  72.46 m.n. aris
registrirebuli. 1H bmr speqtri Seicavs singlets koordinaciuli

acetonitrilis meTilisa  2.17(3H); ciklopentadienilis jgufis

protonebi aRiniSneba areSi  4.09(5H), 4.30(t, 2H) da 4.73 (br-s, 2H), xolo

PPh3 ligandis fenilis jgufis protonebi rogorc multipleti 7.3-7.6
(15 H).

rogorc Cans (naxati 2) molekula XXXII Seicavs Re3 ConCxs atomebi-
sagan Re(1), Re(2) da Re(3); manZilebi Re(1)-Re(2) da Re(1)-Re(3), Sesabamisad
2.9823(5) da 2.8915(5)Å, arian makavSirebeli (ufro daSorebuli atomebi
Re(1)-Re(2) SekavSirebulni arian xidiT AuPPh3); manZili atomebs Soris

Re(2) .... Re(3) 3.5909(5)Å ar aris damakavSirebeli. yovel reniumis atomTan
koordinirebulia sami terminaluri karboniluri jgufi.

klasteris XXXII gansakuTrebul Taviseburebas warmoadgens ori

ligandis, 4-C2 da 3-C2Fe, arseboba, romlebic warmoiqmna butadiinilis
ligandis centraluri C-C bmis gaxleCis Sedegad. dikarbiduri

ligandi awarmoebs -bmebs atomebTan Re(1) da Re(4) (ukanasknels aqvs
oqtaedruli garemocva, acetonitrili ligandi fragmentSi

Re4(CO)4NCMe) ikavebs cis- pozicias bmasTan C(29)-Re(4) mimarTebaSi) da -
koordinirebulia atomebTan Re(2) da Re(3). dikarbidur ligandSi C(28)-
C(29) bmis sigrZe aris 1.273(13)Å. ferocenalkinuri ligandi C2Fe
warmoqmnis -bmas atomTan Re(1) da -bmebs atomebTan Re(2) da Re(3). ase
rom, ligandebi 4-C2 da 3-C2Fe donireben klasterze Sesabamisad eqvs da
xuT eleqtrons.

Tumca arsebobs ramdenime magaliTi diinis C-C bmis gaxleCisa
metalklasterebze [128], kompleqsis XXXII warmoqmna unda iyos pirveli
magaliTi C-C bmis gaxleCisa reniumis karbonilur klasterze.
advili gaxleCa butadiinilis C-C bmisa kompleqs XXXII miRebisas

gviCvenebs, rom ujeri organuli naerTebis qimia reniumis karbonilur
klasterebze SeiZleba iyos iseTive mdidari da xSirad moulodneli,
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rogorc es axasiaTebs ruTeniumis da osmiumis klasterebs (naxati 2)
[67, 132, 134].

naxati 2

Re4(AuPPh3)(µ4-C2)(µ3-C2Fc)(NCMe)(CO)13 (XXXII) klasteris molekuluri
struqtura.

2.4. aminoadamantanis, adamantananilinis,
aminoadamantankarbonmJavas da adamantan-1-karbonmJavas hidrazidis

safuZvelze azomeTinebis sinTezi da kvleva

mravalmxrivi gamokvlevebiT dadgenili iqna, rom cnobili
samkurnalo preparatebisa da biologiurad aqtiuri naerTebis msgavsi
struqturis adamantanSemcveli naerTebi xasiaTdebian maRali membrano-
tropuli da imunotropuli TvisebebiT, specifikuri aqtiurobis
gaZlierebuli efeqtiT, rac ganpirobebulia adamantanis radikalis
lipofilobiT, imunotropulobiT da farmakologiuri moqmedebis far-
To speqtriT [10-16].

adamantanis warmoebulebis safuZvelze Seqmnilia antimikrobuli,
antivirusuli, antidepresiuli, antikataleptikuri  samkurnalo
saSualebebi, rogoricaa: amantadini, midantani, remantadini, simetreli,
proteqsini, dopamantini, bemantani da sxv., romlebic ainhibireben viru-
sis aplikacias inficirebis adreul stadiaze, da is gadayavs trans-
membranul areSi. aseve maT aRmoaCndaT H1N1 da H3N1 gripis warmomSobi
virusis agentis gapasiurebis unari [11].

adamantanis Semcveli cnobili samkurnalo saSualebebi mocemulia
qvemoT:
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NH2
. HCl antivirusuli

saSualeba

Aamantadini

NH2 . H2SO4 parkinsonis sawinaaRmdego
saSualeba

trivalini

NH2

parkinsonis da Tavis tvinis
degeneraciuli daavadebis
samkurnalo saSualeba

memantini

CH3

CH3

C2H5-CH-NH2 HCl.

parkisonis sawinaaRmdego,
antidepresiuli,

antivirusuli saSualeba

adapromini

CH3-CH-NH2 HCl.

remantadini

antivirusuli saSualeba
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parkinsonis sawinaaRmdego
saSualeba

N
COOH

karmantadini

C NH

OH

O

OH

dopamantini

parkisonis sawinaaRmdego
saSualeba

NH-C

O

bemantani

parkisonis sawinaaRmdego
saSualeba

NH
*

HCl parkisonis sawinaaRmdego
saSualeba

dimantani

tromantadini

HN O
N

CH3

CH3

O

HCl antivirusuli (herpesis
sawinaaRmdego)

saSualeba
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O

HOOC

OH

OH

OH

NH

gludantani

parkisonis sawinaaRmdego,
antidepresiuli,

antivirusuli saSualeba

H2N
O

CH3

CH3CO NH

N

S

COOH

amantocilini

antibiotiki

O
CH3

CH3CO NH

N

S

COOH

antibiotiki

adamantoilpenicilini

aseve cnobilia, rom organizmSi biometalebis nakleboba an siWarbe
iwvevs normaluri fiziologiuri da bioqimiuri procesebis moSlas,
sxvadasxva daavadebebis ganviTarebas. koordinaciuli naerTebis rolis
codna efeqturi samkurnalo preparatebis Seqmnis saSualebas iZleva.

cxadia aseTi midgoma perspeqtiuli gzaa sasurveli Sedegis
misaRwevad. mnivnelovania, rom kombinirebul TerapiaSi metalSemcveli
preparatebis gamoyenebisas aRmoCenil iqna sinergizmis efeqti.

Tumca yvelaze ukeTesi preparatebic ki moklebulia srulfasovan
seleqtiurobas daavadebuli ujredis mimarT da azianebs janmrTel
ujredebsac.

dabaltoqsikuri da maRalefeqturi farmakologiuri saSualebebis
Ziebis mizniT, aseve d-metalebis biologiurad aqtiuri naerTebis
misaRebad perspeqtiulad miviCnieT cnobili preparatebis tipiuri
struqturebis: adamantanSemcveli Sifis fuZeebis, aminebis, hidrazid-
hidrazonebis, di- da triacilhidrazidebis sinTezi.

Catarebul iqna 1-aminoadamantanis hidroqloridis (XXXV), 4-(1-
adamantil)-anilinis hidroqloridis (XXXVI), 3-aminoadamantan-1-ka-
rbonmJavas (XXXVII) hidroqloridis, adamantan-1-karbonmJavas hidrazi-
dis (XXXVIII) urTierTqmedebis reaqcia aromatuli rigis aldehidebTan
(sqema 18-21) [135-138].
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azomeTinebi (XXXIX_XLVII) miRebulia Sesabamisi aminis hidroqlori-
dis, aldehidis da natriumis acetatis duRebiT toluolSi. Tavisufa-
li aminebis SemTxvevaSi reaqcia Catarebul iqna eTilis spiritis areSi
yinulovan ZmarmJavas gamoyenebiT, samizne produqtebi warmoiqmneba 95-
97% gamosavlianobiT (sqema 18, 19, 20) [135-137].

sqema 18

*NH2 HCl
XXXV

R C
O

H

N=CH N
CH3

CH3

N=CH

N=CH

N=CH

Br

Br

HO

HO

OH

XXXIX

XL

XLI

XLII

R= N(CH3)2

HO

OHXXXIX XL XLII, ,

Br

Br

HO

XLI , ,

sqema 19

R=

R C
O

H

N=CH

N(CH3)2

Br

Br

HO HO

OH

N
CH3

CH3

HO

OH

XLIII XLIV XLV

N=CH

Br

Br

HO

N=CH

XXXVI

*NH2 HCl

XLIII

XLIV

XLV

, , ,
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sqema 20

*NH2 HClHOOC
R C

O

H

N=CHHOOC

Br

Br

HO

HO

OHN=CHHOOC

R=

HO

OH XLVII

Br

Br

HO

XLVI , ,

XLVI

XLVII

XXXVII

hidrazidohidrazonebi (XLVIII-LI) sinTezirebulia _ eTilis spir-
itis areSi yinulovan ZmarmJavas Tanaobisas, 90-95% gamosavlianobiT
(sqema 21) [137,138].

sqema 21

R= N(CH3)2

HO

OHXLVIII XLIX LI., ,

Br

Br

HO

L ,

R C
O

H

N
CH3

CH3

HO

OH

Br

Br

HO

CONHNH2

XXXVIII

CONHN=CH

CONHN=CH

CONHN=CH

CONHN=CH

XLVIII

XLIX

L

LI

4-(1-adamantil)anilinis hidroqloridi (XXXVI) miRebul iqna 4-
acetamidofeniladamantanis [78,79] mJava hidroliziT, xolo fuZis
saxiT-hidroqloridis spirtiani tutiT damuSavebiT [75]. 3-aminoa-
damantan-1-karbonmaJava (XXXVII) miRebul iqna adamantan-1-karbonmJavidan
ritteris reaqciiT, xolo adamantoilhidrazidi (XXXVIII)
sinTezirebulia adamantan-1-karbonmJavas eTerifikaciiT konc. H2SO4
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Tanaobisas miRebuli eTeris hidrazinoliziT dieTilenglikolis
areSi [86, 137].

Catarebul iqna sinTezirebuli naerTebis (XL, XLI, XLIII, XLIV, XLIX,
LI ) aRdgena LiAlH4 mSrali eTeris areSi  (sqema 22) [136].

sqema 22

N=CH R

R=

N=CH R

CONHN=CH R

N(CH3)2

Br

Br

HO HO

OH

RNH-CH2

LII, LIII

RNH-CH2

LIV, LV

LVI, LVII
RNH-CH2CONH

XLIII, XLIV

XLIX, LI

LII, LIV, LVI; LVII;LIII, LV;

XL, XLI

LiAlH4

kvlevis erT-erT mizans warmoadgenda adamantan-1-karbonmJavas hidra-
zidis acilirebis reaqciis Seswavla.

am mizniT Catarebul iqna adamantan-1-karbonmJavas acilireba
anhidridebiTa da aromatul mJavaTa qloranhidridebiT fuZe agentebis
(N(C2H5)3, Na2CO3) Tanaobisas mSrali eTerisa da benzolis areSi 65-75%
gamosavlianobiT, mJavaTa qloranhidridebi miRebul iqna Sesabamisi
mJavasa da PCl5 duRebiT CCl4-is areSi. (sqema 23) [123,137, 139-140].

acilirebis SemTxvevaSi, reaqciis pirobebis mixedviT, adgili aqvs
di- da triacilirebuli produqtebis warmoqmnas, romelTa dayofa
moxda LVIII da LIX naerTebis SemTxvevaSi [140] (sqema 23).

sqema 23

CONHNH2

CONH-NHCOCH3

Ac2O

CONH-NHCORArCOCl

+ CONH-N
COCH3

COCH3

TEA

LIX

R=
Cl

Cl

Cl

LX, LXI, Cl LXII,

O2N

HO

LXIII,

XXXVIII

LXIV,
OH

LXV, LXVI.CH3-CO-NH-

LVIII

speqtruli (iw, ui, 1H da 13C bmr) monacemebis saSualebiT dadgeni-
lia miRebuli naerTebis aRnagoba 137-139].



72

Catarebulia sinTezirebuli azomeTinebis (XXXIX-LI) da N,N/-
diacilhidrazidebis (LVIII-LXVI) bmr speqtruli analizi (cxrili 6,7)
[137,141]. rogorc 1H bmr speqtrebis Seswavlam gviCvena, yvelaze sust
velSi rezonansul signals iZleva ujeri naxSirwyalbaduri
fragmentis Sesabamisi protoni, xolo Zlier velSi – adamantanis
meTilenuri protonebi. rac Seexeba amidur wyalbads, misi Sesabamisi
protonis qimiuri Zvra (CDCl3) δ8,04 m.n-is tolia, deitero-
dimeTilsulfoqsidSi ki (naerTebi XLIII da XLIX), Sesabamisad, δ11,54 v.n
da δ11,57 v.m.n. kidev ufro sust velSi vlindeba fenoluri hidroqsili
[(CD3)2SO]-xsnarSi, Zlieri wyalbaduri bmis warmoqmnis gamo (δ12,8 v.m.n).

N(CH3)2-jgufis protonebis rezonansuli signalebi vlindeba
SedarebiT Zlier velSi (δ3.0 m.n.).

aromatuli protonebi XLIX- LI naerTebSi Seesabameba A2M2 tipis
speqtrebs; AM tipis speqtrs @,,iZleva” XLI, XLIV, LI naerTebis aromatu-
li nawili. rac Seexeba L naerTs, misi aromatuli nawilis protonebis
pmr speqtri AMX tips miekuTvneba.

gamxsnelis Secvla gavlenas ar axdens speqtris aromatuli
nawilis qimiuri Zvris mniSvnelobaze.

Catarebulia (XLI, LI, L) naerTebis 13C bmr speqtruli analizi [137,
142]. speqtrSi mkafiod aris gamoyofili 4 ubani:

1. sp3 hibridizebuli naxSirbadis atomebis diapazoni (adamantanis,
jgufebi) δ 0-40 m.n.;

2. eleqtrouaryofiT elementTan  dakavSirebuli meTilis jgufe-
bis qimiuri wanacvleba (δ 40-50 m.n.);

3. aromatuli birTvis SemadgenlobaSi Semavali naxSirbadis sp2 hi-
bridizebuli atomebis ubani.

4. dabalvelSiEkarbonilis jgufis naxSirbad atomis signali.
rac Seexeba N,N/ - diacilhidrazidebis bmr speqtrul gamokvlevas,

maTi amiduri protonebis Sesabamisi rezonansuli signali vlindeba
8.8-11.6 m.n.-mde (gamxsneli (CD3)2SO), rac advilad gamoarCevs maT
danarCeni protonebisagan. adamantanis protonebis rezonansuli
signalebi velis yvelaze Zlier nawilSia ganTavsebuli da maTi
cvlilebis diapazoni δ 1.68-2.14 m.n.-s Seadgens.
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cxrili 6
sinTezirebuli naerTebis (iminebi, hidrazido-hidrazonebi) zogierTi Tviseba da speqtruli

(iw, ui, bmr) monacemebi

naerTi
#

lR.
t.
0C

Rf 1:12
(meT/ql
orof.)

iw speqti, ν,sm-1 ui speqtri λmax,
nm (Abs)

lH bmr speqtri (dmso -
D6)

δ, mn, J, hc

l3C bmr
speqtri (dmso

-D6)
δ, mn, J, hc

1 2 3 4 5 6 7
XL 152-

153
0,40 3448 (N-H), 3093(C-H arom),

2908, 2846 (C-H Ad),1604
(C=N), 1527,1481 (C-N)

242(0.86),337
(3.01),394 (0.42)

8.18 (s, 1H),7.73 (d,J  8.8,
1H), 6.68(d,J  8.8, 2H),
7.73(d,J 8.8, 2H), 3.09(s,6H),
2.15(s,3H), 1.79 (m, 6H),
1.71 (m,6H)

XLI 173-
174

0,90 3448,3240(0-H), 3090, 3060 (C-
H arom), 2908, 2846 (C-H Ad),
1627 (N=C),1558 (C-N), 686(C-
Br)

242(1.44), 289(0.56),
336(0.22),432
(0.41)

8.07(s,1H),7.26(d,J
2.4,1H),7.69(d,J
2.4,1H),2.22(s, 3H), 1.88
(m,6H), 1.72(m, 6H)

164.43,158.07,
138.48, 133.03,
117.32, 115.78,
56.9, 42.57,
35,87,29.13

XLII 221-
222

0,44 3425(OH), 2916, 2854 (C-H Ad),
1627.7 (C=N),1535,1473 (C-N)

241(0.76), 278(0.82),
301(0.98),
385 (0.43)

XLIII 213-
215

0,83 3080, 3031(C-H arom), 2900,
2846 (C-H Ad), 1589
(C=N),1527,1365 (C-N)

243(1.32), 348
(3.24),361 (3,29)

8.35 (s, 1H),7.76 (d,J 8.8,
2H), 6.73 (d,J 8.8, 2 H),
7.35(d,J 92, 2H), 7.35 (D,9.2,
2H), 3.04 (s, 6H), 2.1 (s, 3H),
1.93 (m, 6H), 1.77(m, 6H)
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1 2 3 4 5 6 7
XLIV 193-

194
0,84 3425(N-H),3085, 3031(C-H

arom), 2908,2846 (C-H
Ad),1612, 1589(C=N), 1558,1450
(C-N)

242(1.38), 275
(0.83), 319 (1.06),
334 (1.15), 358(1.03)

8.54(s,1H),7.73(d,J 2.4,1H),
7.47(d,J
2.4,1H),7.43 (s,1H), 7.25(d,J
8.8,2H),7.34(d,J 8.8,2H), 2.12
(s,3H),1.92 (m, 6H), 1.78 (m,
6H)

XLVI 210-
211

3448-3347 (OH), 3070(C-H
arom), 2924, 2854 (C-H Ad),

1681, 1658 (COOH), 1596, 1450
(C-N), 678 (C-Br)

241(1.73), 266
(1.70), 348 (0.72),

433 (0.09)

9.84 (s,1H), 8.16 (s, 1H),
7.95(d,J 2.42, 1H), 7.67 (d, J
2.42, 1H), 2.03-1.25 (m,14H)

194.7,158.4,
157.1, 141.9,
138.2,134.8,
133.0, 121.4,

111.4, 58.8, 27.1,
29.2, 35.3, 40.4,

41.5
XLVIII 209-

210
0.77 3448(NH), 3054, 3031(C-H

arom) 2908, 2854-(C-H Ad),
1650(C=O), 1612 (C=N), -
1535,1373(C-N).

234(0.74), 290 (1.78)

XLIX 214-
216

0,78 3425, 3247(N-H), 3047(C-H
arom), 2908, 2854 (C-H Ad),
1651 (C=O),1635 (C=N),
1519,1357(C-N)

8.52, 8.03 (s,1H), 7.61(d,J
8.8, 2H), 6.66(d,J 8.8,2H),
3.01(s,6H), 2.07((s,3H),
1.96(s,6H),   1.75(s, 6H),

L 200-
202

0,76 3255(N-H), 3070(C-H arom)
2908, 2854(C-HAd),1651(C=O),
1604 (C=N),1527,1350(C-N),
694, 555(C-Br).

242(1.31), 285
(1.62), 296
(1.43),339(0.62)

12.82 (s, 1H), 11.54 (s, 1H),
8.44 (s, 1H),  7.78(d, J 2.4,
1H), 7.72(d,J=2.4, 1H),
2.02(s,3H), 1.88 (m, 6H ),
1.70(m, 6H)

173.3, 153.5,
145.9 , 135.1 ,
131.8, 120.9,
111.0, 110.1,
55.9, 38.0, 35.8,
27.4.

LI 195-
196

0,45 3247(N-H), 3070(C-H arom)
2908, 2854 (C-H Ad),1651
(C=O),1604 (C=N), -
1527,1350(C-N), 694, 555(C-Br).

242(1.31),285(1.62),
296(1.43),339(0.62)

11.57(s, 1H), 10.88(s, 1H),
9.88 (s, 1H), 8.04(s, 1H ) 7.20
(d,J 8.4 1H), 6.33(dd, J 8.4,
2.3, 1H), 6.28 (d, J 2.3, 1H),
2.00( s, 3H), 1.86(m, 6H),
1.69(m, 6H)

172.6, 160.3,
159.3, 148.4,
131.3, 110.4,
107.4, 102.5,
55.9, 38.2, 35.9,
27.4.



cxrili 7
sinTezirebuli hidrazidebis zogierTi Tviseba da speqtruli

(iw da IH bmr) monacemebi

75

naerTi
#

lR.t.
0C

Rf 1:12
(meT/ql
orof.)

iw speqti, ν,sm-1 lH bmr speqtri (dmso -D6)
δ, mn, J, hc

1 2 3 4 5
LVIII 161-162 0.81 3240(N-H),3108(C-Harom), 2931,

2854(C-H Ad, CH3), 1697,1650
(CONH),1373(C-N)

9.46 (s,1H), 8.62 (s,1H), 2.05-1.66(m, 18H)

LX 228-230 0.50 3245(NH), 2908, 2854 (C-H Ad), 1728,
1640 (C=O),1615, 1373(C-N)

9.9(s,1H),9.5(s,1H),7.46(m,4H),1.99(s,3H),1.87(m,6H),1.69-
(m,6H).

LXI 182-183 0,64 3448,3386(N-H), 3178 (C-H arom.)
2931, 2854
(C-H Ad), 1681,1643 (C=O),1373(C-N)

10.08(s,1H),9.2(s,1H),7.9(d,J=8.8Hz,2H),7.4(d,J=8.8Hz,2H),
2.05(s,3H),1.9(s,6H),1.66(s,6H).

LXII 110-112 0,35 3448, 3394 (N-H), 3093, 3030(C-H
arom), 1681, 1643(C=O), 1357(C-N).

10.54(s,1H),9.36(s,1H) 8.2(d,J 8.8, 2.4Hz,1H), 8.56(d,J 8.8
Hz, 1H), 7.66 (d,J 2.4Hz,1H),2.06
(s,3H)1.93(s,6H), 1.74(s,6H)

LXIII 140-142 0.52 3355,3278(N-H), 2905, 2854,(C-H Ad),
1689(C=O), 1589,1373 (C-N).

9.9(s,1H),9.6 (s,1H) 9.4 (s,1H), 7.64 (d,J 2.4Hz, 1H),
7.53(dd,J 8.8, 2.4Hz,1H), 2.06(s,3H), 1.96(m,
6H),1.68(m,6H)

LXVI 220-225 0.45 3487, 3270(N-H), 1650 (C=O),
1573,1373(C-N)

8.98 (s,1H), 8.91(s,1H), 7.12 (s,1H), 2.2-1.6 (m, 32H)



2.4.1 adamantanSemcveli di- da triacilhidrazidebis qvantur-
qimiuri gamokvleva

wyalbadatomebis reaqciisunarianoba maacilirebeli agentis
mimarT ganvsazRvreT qvantur-qimiuri meTodiT [143,144]. qvantur-qimiuri
gaTvlebi SevasruleT CS MOPAC-is (Chem 3 ultra-version 8.03) saSualebiT.
AMl (Austin Model 1) TiToeul gaTvlas win uswrebda naerTis geometriuli
struqturis optimizacia – energiis minimizacia, rogorc MM2, ise AM1
meTodebiT [143-144]. globaluri minimumis miRwevisaTvis optimizirebuli
molekulis geometrias varRvevdiT umniSvnelod da xelaxla
vanxorcielebdiT minimizacias. minimaluri energiis igive sididis
miRebis SemTxvevaSi optimizebul struqturas vTvlidiT Semdgomi
gaTvlebisaTvis saWirod. rig SemTxvevaSi, globaluri minimumis
misaRebad, SeviswavleT naerTis bmis sigrZis damokidebuleba warmoqmnis
siTbos cvlilebaze.

modelur reaqciad SevarCieT adamantoilhidrazidis (XXXVIII)
acilirebis reaqcia paraqlorbenzoismJavas qloranhidridiT 1:1, 1:2 mo-
luri TanafardobiT (sqema 24) [140,143].

naxevrad-empiriuli meTodiT gaviangariSeT sawyisi naerTis moleku-
laSi atomTaSorisi manZilebi (cxrili 3), efeqturi muxtebi (cxrili 4),
da savalento kuTxeebi (cxrili 5), reagentis, SesaZlo produqtTa
warmoqmnis siTboebi (ΔΗwarm.) da reaqciis siTburi efeqti (ΔΗreaq) [137,143].

cxrili 3
atomuri manZilebi N -(1-adamantoil)-N/-4 -qlorbenzoilhidrazidis

molekulaSi

atomebi

bmis sigrZe, Å Aatomebi bmis sigrZe, Å

C(1)-C(2) 1.531 C(9)-H(36) 1.123
C(1)-C(6) 1.541 C(10)-H(37) 1.120
C(1)-C(7) 1.532 C(10)-H(38) 1.120

C(1)-C(11) 1.525 C(11)-O(12) 1.245
C(2)-C(3) 1.527 C(11)-N(13) 1.416

C(2)-H(24) 1.119 N(13)-N(14) 1.342
C(2)-H(25) 1.121 N(13)-H(39) 1.010
C(3)-C(4) 1.524 N(14)-C(15) 1.407
C(3)-C(8) 1.525 N(14)-H(40) 1.006

C(3)-H(26) 1.123 C(15)-C(16) 1.485
C(4)-C(5) 1.525 C(15)-O(23) 1.244

C(4)-H(27) 1.120 C(16)-C(17) 1.397
C(4)-H(28) 1.120 C(16)-C(21) 1.401
C(5)-C(10) 1.525 C(17)-C(18) 1.394
C(5)-H(29) 1.123 C(17)-H(41) 1.102
C(6)-H(30) 1.120 C(18)-C(19) 1.399
C(6)-H(31) 1.120 C(18)-H(42) 1.101
C(7)-C(9) 1.526 C(19)-C(20) 1.399

C(7)-H(32) 1.120 C(19)-Cl(22) 1.698
C(7)-H(33) 1.118 C(20)-H(43) 1.101
C(8)-H(34) 1.120 C(21)-H(44) 1.102
C(8)-H(35) 1.120

76
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cxrili 4
efeqturi muxtebi N -(1-adamantoil)-N/-4 -qlorbenzoilhidrazidis

molekulaSi

cxrili 5
valenturi kuTxeebi N -(1-adamantoil)-N/-4 –qlorbenzoilhidrazidis

molekulaSi

atomi muxti Aatomi Mmuxti
C(1)
C(2)
C(3)
C(4)
C(5)
C(6)
C(7)
C(8)
C(9)
C(10)
C(11)
O(12)
N(13)
N(14)
C(15)
C(16)
C(17)
C(18)
C(19)
C(20)
C(21)
Cl(22)
O(23)

-0.054066
-0.148388
-0.098849
-0.151508
-0.102800
-0.139692
-0.138015
-0.152297
-0.102054
-0.150812
0.273802
-0.340073
-0.257243
-0.276524
0.323973
-0.123725
-0.092839
-0.126868
-0.041173
-0.131518
-0.071606
-0.001455
-0.333553

H(24)
H(25)
H(26)
H(27)
H(28)
H(29)
H(30)
H(31)
H(32)
H(33)
H(34)
H(35)
H(36)
H(37)
H(38)
H(39)
H(40)
H(41)
H(42)
H(43)
H(44)

0.087386
0.086053
0.096319
0.083117
0.085012
0.095660
0.096343
0.100387
0.095390
0.078391
0.084532
0.086421
0.094217
0.084515
0.084454
0.237666
0.247749
0.144439
0.156860
0.155311
0.157062

atomebi kuTxe,º atomebi kuTxe,º
C(1)-C(2)-C(3) 109.732 C(1)-C(2)-H(24) 111.198
C(2)-C(3)-C(4) 109.750 C(1)-C(2)-H(25) 109.488
C(3)-C(4)-C(5) 109.264 C(2)-C(3)-H(26) 108.953
C(2)-C(1)-C(6) 108.274 C(3)-C(4)-H(27) 109.918
C(2)-C(1)-C(7) 110.007 C(3)-C(4)-H(28) 109.822
C(2)-C(3)-C(8) 109.500 C(4)-C(5)-H(29) 109.581
C(1)-C(7)-C(9) 109.720 C(1)-C(6)-H(30) 109.237

C(4)-C(5)-C(10) 109.590 C(1)-C(6)-H(31) 109.209
C(2)-C(1)-C(11) 111.686 C(1)-C(7)-H(32) 109.389

C(1)-C(11)-O(12) 121.752 C(1)-C(7)-H(33) 111.234
C(1)-C(11)-N(13) 123.162 C(3)-C(8)-H(34) 109.892

C(11)-N(13)-N(14) 126.418 C(3)-C(8)-H(35) 109.720
N(13)-N(14)-C(15) 126.208 C(7)-C(9)-H(36) 108.984
N(14)-C(15)-C(16) 120.063 C(5)-C(10)-H(37) 109.919
C(15)-C(16)-C(17) 121.954 C(5)-C(10)-H(38) 109.878
C(16)-C(17)-C(18) 120.115 C(11)-N(13)-H(39) 113.932
C(17)-C(18)-C(19) 119.609 N(13)-N(14)-H(40) 114.214
C(18)-C(19)-C(20) 120.559 C(16)-C(17)-H(41) 120.646
C(15)-C(16)-C(21) 117.987 C(17)-C(18)-H(42) 119.933
C(18)-C(19)-Cl(22) 119.724 C(19)-C(20)-H(43) 120.424
N(14)-C(15)-O(23) 116.842 C(16)-C(21)-H(44) 119.640
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AdCONHNH2-is acilirebis savaraudo meqanizmis dadgenis mizniT,
naxevradempiriuli kvantur-qimiuri AM1 meTodiT gamovTvaleT
AdCONHNH2-is, misi acilirebuli naerTebis da Sualeduri produqtebis
(AdCONHNH2-is kompleqsi maacilirebel naerTTan) warmoqmnis enTal-
piebi. AdCONHNH2-is acilirebis procesi warmovadgineT Semdegi sqemis
(24) mixedviT:

sqema 24

CONHNH2

CONH NHCO Cl
ClHOOC +PCl5

+HCl

CON NHCO Cl +2HCl

CO Cl

(I)

(II)
ClHOOC +PCl52

ClHOOC +PCl52
CONH N CO Cl +2HCl

CO Cl

(III)

sawyisi manZili pirvel, meore da mesame reaqciaSi (sqema 24)
AdCONHNH2-is molekulis pirvel azotis atomsa da maacilirebeli
naerTis naxSirbadis atoms Soris (RCN) aRebuli iyo 2.41 Ǻ, xolo meore
reaqciaSi azotis meore atomsa da maacilirebeli naerTis meore
molekulis naxSirbadis atoms Soris, 2.45 Ǻ. Cl-CO-C6H4Cl-is miaxloeba
AdCONHNH2-is molekulasTan xorcieldeboda 0.05 Ǻ bijiT. rac Seexeba
qloris atoms, manZili masa da AdCONHNH2-is molekulis Casanacvlebel
wyalbadis atoms Soris mcirdeboda RCN-is cvlilebis sinqronulad [137-
143].

sistemis enTalpiis cvlilebis damokidebuleba Semtevi naerTis
manZilze gviCvenebs, rom samive SemTxvevaSi Tvisobrivi suraTi erTi da
igivea. es damokidebuleba mocemulia (naxazze 1, 2, 3).

naxazi 1

enTalpiis () damokidebuleba reaqciis (RCN) koordinataze
reagentebis eqvimoluri Tanafardobisas
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naxati 3

N -(1-adamantoil)-N/-4 –qlorbenzoilhidrazidis (I) molekulis
3D modeli

naxazi 2

enTalpiis () damokidebuleba reaqciis (RCN) koordinataze
reagentebis moluri Tanafardobisas 1:2
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naxati 4

N -(1-adamantoil)- N-4-qlorbenzoil-N/-4 –qlorbenzoilhidrazidis (II)
molekulis 3D modeli

naxazi 3

-450
-400
-350
-300
-250
-200
-150
-100
-50

0
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100
150

2.41 2.31 2.21 2.11 2.01 1.91 1.81 1.71 1.61 1.51 1.41

RCN, Å

H
,k
j
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l
i

enTalpiis () damokidebuleba reaqciis (RCN)koordinatze
reagentebis moluri Tanafardobisas 1:2.
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naxati 5

N -(1-adamantoil)-N/,N/-bis-4 -qlorbenzoil hidrazidis (III) molekulis
3D modeli

sistemis enTalpia dasawyisSi izrdeba RCN = 1.86 Ǻ. mniSvnelobis
miRwevamde, ris Semdegac is monotonurad mcirdeba. aqtivaciis energia
pirveli reaqciisaTvis Seadgens ΔΔΗ# = 136.3 kj/mol-s (RCN = 1.86 Å), meore
reaqciisaTvis ΔΔΗ# = 355.4 kj-s (RCN = 1.81 Å), xolo mesame reaqciisaTvis
ΔΔΗ# = 428.3kj-s (RCN= 1.86Å). samive SemTxvevaSi acilirebis procesi egzo-
Termulia (ΔΔΗ =-69.9kj, ΔΔΗ= -78.2kj/mol-s, ΔΔΗ= -135.7kj Sesabamisad).
aqtivaciis energiis maRali da warmoqmnis siTbos (enTalpiis) dadebiTi
mniSvneloba reaqciis koordinatis mTels intervalSi meore da mesame
reaqciisaTvis miuTiTebs maTi ganxorcielebis mcire albaTobaze.

2.4.2 adamantanSemcveli 2,5-diCanacvlebuli-1,3,4-oqsadiazolebis
sinTezi da maTi α-ferocenilalkilireba

literaturidan cnobilia, rom adamantanis, ferocenis da oqsa-
diazolebis nawarmebi gamoirCevian specifikuri biologiuri aqti-
urobiT. adamantan-1-karbonmJavas N,N/-diacilhidrazidebi avlenen adami-
anis imunodeficituri virusis inhibirebas, xolo oqsadiazolebi da
ferocenilalkilirebuli nawarmebi antimikrobul aqtiurobas[11-16, 29].

axali farmakologiuri moqmedebis naerTebis Ziebis mizniT
perspeqtiulad miviCnieT adamantanSemcveli 2,5-diCanacvlebuli-1,3,4-
oqsadiazolebis sinTezi da maTi α-ferocenilalkilireba.

2,5-diCanacvlebuli-1,3,4-oqsadiazolebis sinTezi ganxorciel-
ebul iqna Semdegi sqemis mixedviT (sqema 25):
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sqema 25

R=

Cl
Cl

Cl

LXIX, LXX,

Cl LXXI,

O2N

HO

LXXIII,

LXVII,

OH
LXXII,

RCOCl CONH NHCO R

POCl3

RO

NN

POCl3
HClO4

CONHNH2 +

CH3 LXVIII,

N
H3C

H3C

RCOH

CONHN=CH R
POCl3

CONHNH
2

LXVII-LXXIV

LXXIV.

oqsadiazolebi (LXVII-LXXIV) sinTezirebul iqna ramodenime meTodiT:
N,N/-diacilhidrazidebis POCl3 - Tan 10 -15 wT cxelebis pirobebSi; N,N/-
diacilhidrazidebis acetanhidridis areSi 30-45wT duRilis pirobebSi
60%-ian HClO4 gamoyenebiT; Sesabamisi hidrazid-hidrazonebis POCl3 - Tan
cxelebiT 10 wT ganmavlobaSi, aRsaniSnavia, rom oqsadiazolebis
gamosavlianoba 1da 2 meTodis SemTxvevaSi  maRalia   (85-95%), xolo
mesame meTodis SemTxvevaSi gamosavlianoba ar aRemateba 40%
[135,136,145,146].
oqsadiazolebis α-ferocenilalkilireba ganxorcielda orfazian

sistemaSi [145,146]: oqsadiazolis LXVII, LXXI, LXXII, α-ferocenil-
eTanolis da HClO4 wyalxsnaris(70%), narevis intensiuri morevis piro-
bebSi, oTaxis temperaturaze. naerTebi LXXV-LXXVII miiReba marilebis
saxiT 75-80 % gamosavlianobiT.

sqema 26

R=
Cl LXXI, LXXVI;

O2N
LXVII, LXXV;

OH
LXXII, LXXVII;

N N N N

-Fc-CH(CH 3)

HClO, CHCl3

+

43

O
R

OH

O
R

ClOCH
Fe

CH

LXVII, LXXI, LXXII LXXV-LXXVII

sawyisi α-ferocenileTanoli miRebulia acetilferocenis aRdgeniT
LiAlH4-iT.
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cxrili 8
sinTezirebuli 2,5-diCanacvlebuli-1,3,4-oqsadiazolebis zogierTi Tviseba

da speqtruli  (iw, ui, bmr) monacemebi

naerTi
#

lR.t
.

0C

Rf 1:12
(meT/ql
orof.)

iw speqti, ν,sm-1 ui speqtri λmax,
nm (Abs)

lH bmr speqtri (dmso
-D6)

δ, mn, J, hc

l3C bmr speqtri
(dmso -D6)
δ, mn, J, hc

1 2 3 4 5 6 7
LXVII 209-

210
0.65 2923, 2854 (C-H Ad),

1581,1558, 1049
296(0. 37), 362(0.13) 2.08(s, 6H), 1.98 (s,

12H), 1.78 (s, 12H)
170.45, 39.23, 35.78,
33.50, 27.10

LXVIII 155-
156

0.70 268(0.15), 356(0.07) 2.12-1.28 (m, 18H)

LXIX 168-
170

0.72 3080(C-H arom.),
2915, 2854 (C-H Ad),
1596, 1551, 1041

7.8-7.5(m, 4H),2.2-1.6
(m, 15H)

LXX 176-
177

0.68 3070 (C-H arom),
2923, 2854(C-H Ad),
1596,1551, 1087

286(2.77) 7.88 (d,J 8.02, 2H), 7.42
(d,J 8.02, 2 H),  2.08 (m,
9H), 1.82(m, 6H)

LXXI 184-
185

0.85 280(3.7), 288 (3.8) 8.62(d,J 1.54), 8.28(dd, J
8.4, J 1.54, 1H), 7.99(d, J
8.4), 2.07(m, 9H), 1.77
(m, 6H)

172.66, 161.34, 148.00,
132.74, 131.00, 127.74,
123.70, 123.19, 35.51,
33.8, 26.7

LXXII 192-
194

0.80 3162.8(OH), 1627.7,
1596 .8,  1542, 1049

7.77-7.01 (m, 4H)
2.05-1.77 (m, 15H)

161.50, 158.02, 151.60,
133.74, 131.71,
121.18,112.53, 111.11,
42.63, 38.0, 36.5, 28.26
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2.4.3 adamantanSemcveli hidrazid-hidrazonuli ligandebis Fe(II)-
is da Cu(II)–is koordinaciuli naerTebi

metalebi farTod gamoiyeneba samedicino praqtikaSi da Sesaba-
misad Camoyalibda mkurnalobis axali meTodebi: magaliTad liTium-
Terapia, (fsiqikurad daavadebulTa mkurnaloba liTiumis prepara-
tebiT), platinoTerapia (zogierTi saxeobis avTvisebiani simsivneebis
mkurnaloba platinis naerTebiT) da sxva [104-108, 147-150].

metalebis metabolitebiT an samkurnalo nivTierebebTan kompleq-
sebis warmoqmna, maTi aRnagobis dadgena SesaZlebels xdis mkurna-
lobis axali meTodebis mikvlevas.

metalTa koordinaciuli naerTebi gamoiyeneba ara marto
medicinaSi, aramed mecnierebisa da teqnikis mraval dargSi, soflis
meurneobaSi, saRebavebis warmoebaSi  da a.S maTi gamoyenebis sfero
praqtikulad SeuzRudavia [148].

metalTa ionebTan kompleqswarmoqmnis Sedegad, arsebiTad
icvleba farmakologiuri preparatebis Tvisebebi_preparatis fiziolo-
giuri aqtiuroba. mag., sulfamiduri preparatebis sawyisi aqtiuri
kompleqsebi Fe(II), Fe(III), Co(III)-Tan warmoqmnian kompleqsebs, romlebsac
gacilebiT maRali fiziologiuri aqtiuroba axasiaTebT, vidre sawyis
naerTebs (ligandebs) [104-108].

Cvens erT-erT mizans warmoadgenda adamantan-1-karbonmJavas hidra-
zidis safuZvelze Cvens mier miRebuli axali hidrazid-hidrazonebis
kompleqswarmoqmnis unaris Seswavla da zogierT d-metalis [Cu(II) da
Fe(II)] koordinaciuli naerTebis sinTezi.

2.4.3.1. hidrazido-hidrazonuli ligandebis sinTezi da
kompleqswarmoqmnis unaris kvantur-qimiuri Sefaseba

gardamaval metalTa kompleqsebis misaRebad gamoyenebul iqna Cvens
mier sinTezirebuli hidrazido-hidrazonebi, rogoricaa N-(1-adamanto-
il)-N/-benzaldehidis hidrazoni (XLVIII); N-(1-adamantoil)-N/-4-dimeTil-
aminobenzaldehidis hidrazoni (XLIXI), N-(1-adamantoil)-N/-2,4-dihidroq-
sibenzaldehidis hidrazoni (LI) [138,147,148], romlebic Semdegi Tavisebu-
rebebiT xasiaTdebian:

CONHN=CH

HO

OH

; CONHN=CH N(CH3)2

CONHN=CH

XLVIII (LI) XLIX (LII)

LI (LIII)
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• warmoadgenen ramdenime sareaqcio centris Semcvel polifunqciur
naerTebs d-metalebTan kompleqswarmoqmnis unariT;
• Seicaven adamantanis fragments, ramac gardamaval metalebTan erTad,
arsebiTi roli unda Seasrulos miznobrivi koordinaciuli naerTebis
biologiur aqtiurobis gamovlenaSi;
•SerCeuli ligandebis sinTezi xelmisawvdomia.

miRebuli ligandebisaTvis saerTo struqturuli
jgufia adamantan-1-karbonmJavas hidraziduli frag-
menti, romelic Sedis sinTezirebul yvela ligandis
SedgenilobaSi. eleqtrunuli simkvriveebis ganawileba
ligandSi ZiriTadad damokidebulia adamantan-hidra-

zidul fragmentTan dakavSirebul radikalebze.
Catarebulia sawyisi ligandebis eleqtronuli struqturisa da kom-

pleqswarmoqmnis unaris kvleva naxevradempiriuli kvantur-qimiuri
meTodiT AM1 (Austin Model 1) [CS MOPAC-is (Chem 3D Ultra-version 8.03) [144],
gansazRvrulia maTi energetikuli da geometriuli maxasiaTeblebi,
atomebze efeqturi muxtebi da eleqtronuli dasaxleba atomur
orbitalebze (eleqtronuli simkvrive) (cxrili 8-13).

dadgenilia, rom ligandis molekulebi Seicaven  potenciurad
eleqtrodonorul atomebs _ O da N, amitom SeuZliaT d-metalebTan ko-
ordinaciuli naerTebi warmoqmna.

N-(1-adamantoil)-N/-benzaldehidis hidrazoni (XLVIII) (naxati 6)

naxSirbadis C11 atomis mezobel atomebTan bmis sigrZeebi da sava-

lento kuTxeebi (C1-C11-O12 = 120.1º, C1-C11-N13 = 118.6º da O12-C11-N13 =
121.4º) miuTiTebs mis sp2 hibridul mdgomareobaze. Jangbadis O12 atomi
savalento kuTxeebis mixedviT imyofeba sp2 hibridul mdgomareobaSi.

azotis atomi N13 savalento kuTxeebis (C11-N13-N14 = 128.9º, C11-N13-H40

= 117.0º, N14-N13-H40 = 110.0º) sididis mixedviT imyofeba sp2 hibridul
mdgomareobaSi. imave naerTis molekulaSi atomebze fardobiTi
muxtebis sidideTa analizi gviCvenebs, rom potenciurad eleqtrono-
donorul atomebs warmoadgenen O12 (q12 = -0.355295) da N13 (q13 = -0.315839)
(cxrili 8). atomTa orbitalebis eleqtronuli dasaxleba gviCvenebs,
rom Jangbadis atomis erT-erTi eleqtronuli wyvili imyofeba 2s
orbitalze [eleqtronuli dasaxleba 1.91546 (O12)] (cxrili 9). mas
SeuZlia metalis atomTan qimiuri bmis damyareba donorul-
aqceptoruli meqanizmiT. N13 atoms ar SeuZlia igive bmis warmoqmna,
radganac eleqtronuli wyvili imyofeba hibridizaciis gareSe
darCenil 2pz orbitalze (eleqtronuli dasaxleba 1.71795-ia). amave
dros,Nn-eleqtronebis xarjze adgili aqvs N14-is azotis atomis
koordinacias metalis ionTan (naxati 6).

CONHN
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naxati 6

N-(1-adamantoil)-N/-benzaldehidis hidrazoni (XLVIII) 3D modeli

cxrili 8
N-(1-adamantoil)-N/-benzaldehidis hidrazonis (XLVIII) molekulaSi

atomTa fardobiTi muxti (qi) da eleqtronuli simkvrive [qi(d)]

atomi,
i

fardobi
Ti

muxti, qi

eleqtr
onuli
simkvriv
e, qi(d)

atomi,
i

fardo
biTi
muxti,

qi

eleqtron
uli

simkvrive,
qi(d)

C1 -0.057107 4.0571 H23 0.086037 0.9140
C2 -0.151028 4.1510 H24 0.090760 0.9092
C3 -0.099041 4.0990 H25 0.081184 0.9188
C4 -0.151232 4.1512 H26 0.083797 0.9162
C5 -0.101033 4.1010 H27 0.093275 0.9067
C6 -0.144070 4.1441 H28 0.108483 0.8915
C7 -0.143182 4.1432 H29 0.084429 0.9156
C8 -0.151055 4.1511 H30 0.087674 0.9123
C9 -0.149775 4.1498 H31 0.106152 0.8938
C10 -0.101055 4.1011 H32 0.081559 0.9184
C11 0.298916 3.7011 H33 0.083639 0.9164
O12 -0.355295 6.3553 H34 0.081572 0.9184
N13 -0.315839 5.3158 H35 0.086234 0.9138
N14 -0.058157 5.0582 H36 0.093301 0.9067
C15 -0.057711 4.0577 H37 0.246457 0.7535
C16 -0.090905 4.0909 H38 0.159347 0.8407
C17 -0.079603 4.0796 H39 0.154388 0.8456
C18 -0.134203 4.1342 H40 0.133685 0.8663
C19 -0.122547 4.1225 H41 0.129615 0.8704
C20 -0.139128 4.1391 H42 0.130326 0.8697
C21 -0.112389 4.1124 H43 0.131873 0.8681
H22 0.081651 0.9183
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cxrili 9
N-(1-adamantoil)-N/-benzaldehidis hidrazonis (XLVIII) molekulis (O12

da O13) atomTa orbitalebis eleqtronuli dasaxleba

atomi 2s 2px 2py 2pz
O12 1.91546 1.11301 1.86931 1.45751
N13 1.48926 1.10715 1.00147 1.71795

N-(1-adamantoil)-N/-(4-dimeTilamino)-benzilhidrazidi (XL) (naxati
7), naxSirbadis C11 atomis mezobel atomebTan bmis sigrZeebi da

savalento kuTxeebis mniSvnelobebi (C1-C11-O12 = 120.1º, C1-C11-N13 =
118.6º da O12-C11-N13 = 121.4º) miuTiTebs mis sp2 hibridizebul
mdgomareobaze. Jangbadis atomis O12 savalento kuTxeebis
mniSvnelobebis mixedviT is sp2 hibridizebul mdgomareobaSia. azotis

atomi N13 savalento kuTxeebis mniSvnelobebis (C11-N13-N14 = 128.9º,
C11-N13-H40 = 117.0º, N14-N13-H40 = 110.0º) mixedviT imyofeba sp2 hibridul
mdgomareobaSi. atomebze fardobiTi muxtebis sidideTa analizi
gviCvenebs, rom potenciurad eleqtronodonorul atomebs warmoadgenen
O12 (q12 = -0.357779), N13 (q13 = -0.316683) da N22 (q22 = -0.247934) (cxrili 10).
atomTa orbitalebis eleqtronuli dasaxleba gviCvenebs, rom Jangbadis
atomis erT-erTi eleqtronuli wyvili imyofeba 2s orbitalze
[eleqtronuli dasaxleba 1.91538 (O12)], xolo N22 atomis erT-erTi
eleqtronuli wyvili _ 2py orbitalze [eleqtronuli dasaxleba
1.66458 (N22)] (cxrili 11). maT SeuZliaT metalis atomTan σ-bmis
warmoqmna donorul-aqceptoruli meqanizmiT.

naxati 7

N-(1-adamantoil)-N/-(4-dimeTilamino)-benzaldehidis hidrazoni
(XLIX) 3D modeli

N13 atoms ar SeuZlia metalis atomTan σ-bmis warmoqmna
donorul-aqceptoruli meqanizmiT, radganac eleqtronuli wyvili
imyofeba hibridizaciis gareSe darCenil 2pz orbitalze (eleqtronuli
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dasaxleba 1.71838-ia). iseve rogorc naerTis LXVIII SemTxvevaSi, XLIX
naerTis N14 atomis n-eleqtronebis xarjze SesaZlebelia misi
koordinacia metalis ionTan.

cxrili 10
N-(1-adamantoil)- N/-(2,4-dihidroqsibenzaldehidis hidrazonis (LI)

molekulaSi atomTa fardobiTi muxti (qi) da eleqtronuli simkvriveis
ganawileba [qi(d)]

atomi,
i

fardobi
Ti

muxti, qi

eleqt
ronu
li

simkvr
ive,
qi(d)

atom
i, i

fardobi
Ti

muxti, qi

eleqt
ronu
li

simkvr
ive,
qi(d)

C1 -0.057304 4.0573 H27 0.090132 0.9099
C2 -0.150719 4.1507 H28 0.080779 0.9192
C3 -0.099080 4.0991 H29 0.083243 0.9168
C4 -0.151132 4.1511 H30 0.092632 0.9074
C5 -0.100942 4.1009 H31 0.108193 0.8918
C6 -0.144102 4.1441 H32 0.083973 0.9160
C7 -0.143255 4.1433 H33 0.088542 0.9115
C8 -0.150886 4.1509 H34 0.107413 0.8926
C9 -0.149676 4.1497 H35 0.081540 0.9185
C10 -0.101113 4.1011 H36 0.082911 0.9171
C11 0.300749 3.6993 H37 0.080906 0.9191
O12 -0.357779 6.3578 H38 0.086244 0.9138
N13 -0.316683 5.3167 H39 0.093330 0.9067
N14 -0.063519 5.0635 H40 0.244874 0.7551
C15 -0.045319 4.0453 H41 0.156109 0.8439
C16 -0.130050 4.1301 H42 0.156681 0.8433
C17 -0.056046 4.0560 H43 0.136952 0.8630
C18 -0.174723 4.1747 H44 0.131550 0.8685
C19 0.072916 3.9271 H45 0.129939 0.8701
C20 -0.195247 4.1952 H46 0.089986 0.9100
C21 -0.082310 4.0823 H47 0.084522 0.9155
N22 -0.247934 5.2479 H48 0.053323 0.9467
C23 -0.099723 4.0997 H49 0.083461 0.9165
C24 -0.096510 4.0965 H50 0.088774 0.9112
H25 0.080743 0.9193 H51 0.057048 0.9430
H26 0.086587 0.9134

cxrili 11
N-(1-adamantoil)- N/-(2,4-dihidroqsibenzaldehidis hidrazonis (LI)

molekulaSi atomTa orbitalebis eleqtronuli dasaxleba

atomi 2s 2px 2py 2pz

O12 1.91538 1.11148 1.87005 1.46087
N13 1.48939 1.10730 1.00162 1.71838
N22 1.52343 1.03460 1.66458 1.02532

amgvarad, LI naerTis molekulaSi aris ori potenciurad
eleqtronodonoruli atomi _ O12 da N22, ris gamoc is gvevlineba
rogorc bidentaturi ligandi. amis gamo mas SeuZlia d-metalebTan



89

warmoqmnas koordinaciuli naerTebi cxrawevriani ciklis saxiT,
Tumca, ararealuli sigrZeebis M→O da M→N(CH3)2 bmebis warmoqmnis
gamo, ufro metad saalbaToa 5-wevriani cikluri koordinaciuli
naerTis warmoqmna, radgan Sesabamisi koordinaciuli naerTis iw
speqtrSi ar icvleba N(CH3)2 jgufis C−N bmis STanTqmis zoli (1357 sm -1

(cxrili 14) maSin rodesac C=N bmis STanTqmis zoli Sesabamisi
ligandisTvis vlindeba, 1535.6 sm-1, xolo koordinaciuli naerTisTvis −
1519.5 sm-1 ubanSi.

benzolis birTvSi N(CH3)2 jgufis paramdgomareobaSi mdebareoba
kidev ufro damajerebels xdis xuTwevriani struqturis warmoqmnis
albaTobas.

orTo- da para-mdgomareobaSi mdebare (CH3)2N benzolis birTvis
naxSirbad atomze zrdis eleqtronul simkvrives, rac Tavis mxriv,
gavlenas axdens C(O)−NH−N=CH−C6H4−jaWvis π-SeuRlebis xarisxze da
cvlis d-metalis ionis koordinaciis xarisxs.
molekulaSi  atomebze fardobiTi muxtebis sidideTa (cxrili 12)

analizi gviCvenebs, rom potencialurad eleqtronodonorul atomebs
warmoadgenen O12 (q12 = -0.367069), N13 (q13 = -0.315532), O22 (q22 = -0.247015) da
O23 (q23 = -0.246929). atomTa orbitalebis eleqtronuli dasaxleba
(cxrili 13) gviCvenebs, rom Jangbadis atomebis erT-erTi eleqtronuli
wyvili imyofeba 2s orbital-ze [eleqtronuli dasaxleba 1.91548 (O12),
1.86221 (O22) da 1.86235 (O23)]. maT SeuZliaT metalis atomTan σ-bmis
warmoqmna donorul-aqceptoruli meqanizmiT. N13 atoms ar SeuZlia
metalis atomTan σ-bmis warmoqmna donorulaqceptoruli meqanizmiT,
radganac eleqtronuli wyvili imyofeba hibridizaciis gareSe
darCenil 2pz orbitalze (eleqtronuli dasaxleba 1.72162-ia). Tumca
N14-is n-eleqtronebis xarjze SesaZlebelia adgili hqondes
koordinacias metalis ionTan (cxrili 13).

naxati 8

N-(1-adamantoil)- N/-2,4-dioqsibenzaldehidis hidrazoni (LI)
3D modeli
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cxrili 12

N-(1-adamantoil)- N/-2,4-dioqsibenzaldehidis hidrazonis (LI)
atomTa fardobiTi muxti (qi) da eleqtronuli simkvrive [qi(d)]

cxrili 13

N-(1-adamantoil)- N/-2,4-dioqsibenzaldehidis hidrazonis (LI)
atomTa orbitalebis eleqtronuli dasaxleba

atomi 2s 2px 2py 2pz
O12 1.91548 1.11072 1.87127 1.46960
N13 1.48458 1.10805 1.00129 1.72162
O22 1.86221 1.40948 1.78825 1.18708
O23 1.86235 1.34561 1.75314 1.28583

amgvarad, molekulaSi aris sami potencialurad eleqtronodono-
ruli atomi _ O12, O22 da O23, amave dros d-metalebTan koordinaciis
unari SiZleba gamoavlinos N13-ma.

am gaTvlebis safuZvelze SemuSavebul iqna aRniSnuli ligandebis
zogierT d-metalTan [Cu(II), Fe(II)] koordinaciuli naerTebis sinTezis
optimaluri pirobebi [138, 140-142]. sinTezi Catarda organuli ligandis
eTanol xsnaris da Sesabamisi metalis marilis wyalxsnarebis narevis
(moluri Tanafardoba MXn: L _ 1:1 da 1:2) duRiliT 1-1,5 saaTis ganmavlo-
baSi [138] .

atomi,
i

fardobiTi
muxti, qi

eleqtr
onuli
simkvriv
e, qi(d)

ato
mi, i

fardobi
Ti

muxti, qi

eleqtr
onuli
simkvri
ve, qi(d)

C1 -0.057074 4.0571 H24 0.081709 0.9183
C2 -0.151109 4.1511 H25 0.086495 0.9135
C3 -0.099029 4.0990 H26 0.090524 0.9095
C4 -0.151220 4.1512 H27 0.081273 0.9187
C5 -0.100990 4.1010 H28 0.083318 0.9167
C6 -0.143852 4.1439 H29 0.092998 0.9070
C7 -0.143079 4.1431 H30 0.108189 0.8918
C8 -0.150923 4.1509 H31 0.084399 0.9156
C9 -0.149631 4.1496 H32 0.086549 0.9135
C10 -0.101195 4.1012 H33 0.106754 0.8932
C11 0.301548 3.6985 H34 0.081091 0.9189
O12 -0.367069 6.3671 H35 0.083246 0.9168
N13 -0.315532 5.3155 H36 0.081189 0.9188
N14 -0.058028 5.0580 H37 0.086328 0.9137
C15 -0.028559 4.0286 H38 0.092734 0.9073
C16 -0.154963 4.1550 H39 0.247735 0.7523
C17 -0.018753 4.0188 H40 0.160669 0.8393
C18 -0.194474 4.1945 H41 0.167054 0.8329
C19 0.124353 3.8756 H42 0.156007 0.8440
C20 -0.310972 4.3110 H43 0.135141 0.8649
C21 0.134033 3.8660 H44 0.217940 0.7821
O22 -0.247015 6.2470 H45 0.219122 0.7809
O23 -0.246929 6.2469
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miRebuli koordinaciuli naerTebi LXXVIII-LXXXII warmoadgenen
sxvadasxva feris wvrilkristalur nivTierebebs. am naerTebis aRnagoba
dadgenil iqna infrawiTeli speqtroskopiuli da elementuri
Termogravimetriuli analizis meTodebiT [138, 151,152] (cxrili 14,
naxazi 4,5,6).

miRebuli koordinaciuli naerTebis da adamantanSemcveli ligan-
debis infrawiTeli speqtrebis analizma gviCvena (cxrili 14), rom
organuli ligandis molekula metalebis centralur atomebTan koor-
dinirebulia karbonilis jgufis Jangbadatomisa da azomeTinis N-
atomiT (sqema 27) [138].

cxrili 14

koordinaciuli naerTebis LXXVIII-LXXXII zogierTi fizikur-qimiuri
maxasiaTebeli.

# Nnaer
Ti

Seferi
loba

t0

daS
l.

iw speqtri, ν sm-1

LXXVIII Fe(LII)2SO4
•2H2O

moyviT
alo

320-
395

3220 (NH); 2900, 2846, (CH,Ad);
1643 (C=O); 1643 (C=N); 1550,
1357 (C-N) 1172 (C-H val.);
1018 (C-C); 948, 817(C-H def);
725(OCN); 678, 578 (amid
MN+MO); 400 (MO).

LXXIX Cu(LII)2Cl2 momwva
no-
yviTe
li

285-
380

3200 (NH), 1590 (C=O); 1650 -
(C=N);1457 (CH2), 1373 (CH3);
1311(C-N); 1172 (C-H
val.);1018 (C-C); 948, 817 (C-H
def); 725 (OCN); 678, 578
(amid); 400 (MO).

LXXX Cu(LI) 2Cl2 Ria
yviTe
li

270-
395

3309(NH), 1650, 1604 (C=O);
1645(C=N); 527 (CN+H+O);457-
(CH2), 1373, 1311 (CH3); 1249 (C-
N); 1180, 1103 (C-H val.);  972,
941, 856 (C-H def); 1056 (C-C),
725 (OCN); 694, 609 (CNM+-
MNN); 516 (MN+ MO); 400
(MO).

LXXXI Cu(LIII)2Cl
2

Savi 260-
390

3162 (NH), 1652 (C=N); 1596,
1535 (C=O); 1457 (CH2);
1373,1303 (CH3); 1234(C-N);
1172 (C-H val.); 979, 941, 848
(C-H def); 1072 (C-C), 725
(OCN); 664, 609 (CNM+MNN);
524 (MN+MO).

LXXXII Fe(LIII)2SO4
•2H2O

muqi
mwvane

310-
385

3232 (NH), 1619 (C=N); 1558
(C=O); 1457 (CH2); 1373 (CH3);
1234 (C-N); 1180(C-H val.); 979,
848 (C-H def); 725 (OCN); 663,
540 (amid); 501, 470 (MN+MO).
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kompleqsuri naerTebis LXXVIII-LXXXII iw speqtrebiT dadgenilia
ligandebis Jangbadis atomebs da Sesabamisi M(II) ionebs Soris
koordinacia. Sesabamisad iw speqtrSi Cndeba STanTqmis axali zolebi
400sm-1~524sm-1 ubanSi. Zlieri kordinaciuli bma warmoiqmneba Tavisufa-
li Sifis fuZis tipis ligandebis C=N jgufis Natomsa da M(II) ioneb-
Tan: Sesabamisi STanTqmis zolebia (C=N, IV-1643sm-1, V-1650sm-1, VI-1645sm-1,
VII-1652sm-1, 1619 (C=N) ubanSi [138,151,152].
miRebul koordinaciul naerTTa LXXVIII-LXXXII iw speqtrebSi

karbonilis jgufis savalento rxevis Sesabamisi STanTqmis zolis
wanacvleba [Δν (C=O) ≈ 30-40sm-1] Tavisufal ligandTan SedarebiT
miuTiTebs, rom organuli ligandi metalis atomTan koordinirebulia
karbonilis Jangbadatomis meSveobiT (M← O=C<), aseve azotis atomis n
eleqtronebiT.

miRebul koordinaciul naerTebSi LXXVIII-LXXXII gansazRvrulia
metalis Semcveloba  da maTi moluri eleqtrogamtaroba. spilenZ (II)
qloridisa da ligandebis (LI, LII, LIII) safuZvelze miRebuli kompleqsebi
biligandebia da Seicaven wyals (cxrili 15). ligandebi (LII,LIII)
FeSO4•7H2O -Tan warmoqmnian bi(ligandur)di(aqva) kompleqsebs [138].
spilenZ(II) da rkina(II) koordinaciuli naerTis moluri eleqtro-

gamtaroba dmfa-Si icvleba 76-88 Ssm2mol-1 farglebSi, rac miuTiTebs
1:1 tipis eleqtrolitze (69-90 S sm2 mol-1 lit.) [138,148].

cxrili 15
koordinaciul naerTebSi (LXXVIII- LXXX II) metalis Semcveloba  da

moluri eleqtrogamtaroba

*λM
*gansazRvrulia dmf, 1mmol/dm-3 xsnarSi 250 C; Ssm2mol-1

Termuli analizis meTodiT dadgenilia kompleqsebis Termolizis
temperaturuli intervalebi da miRebuli naerTebis Termuli mdgra-
doba.

LXXVIII-LXXXII koordinaciuli naerTis Termogravimetriulma
analizma aCvena, rom maTi Termolizi warmoadgens rTul process.
wylis molekulebis moxleCvis Semdeg adgili aqvs organuli ligandis
molekulebis etapobriv mowyvetas. Termolizis saboloo produqts
warmoadgens Sesabamisi d-metalis oqsidi an marili.

LXXVIII koordinaciuli naerTis Termuli analizis mrudebidan
Cans (naxazi 4), rom nimuSis masis kleba iwyeba 110 0C--dan
(endoTermuli efeqti) xolo meore endoTermuli efeqti (2000-2100)
savaraudod dakavSirebulia wylis molekulebis moxleCasTan, radgan

# NnaerTi λM
** metalis

Semcveloba (%)
napovni

(gamoTvlili)
LXXVIII Fe(LII)2SO4 • 2H2O 87.5 11.30 (11.45)

LXXIX Cu(LII)2Cl2 85.2 10.50 (10.76)

LXXX Cu(I)2Cl2 76.4 11.65 (11.82)

LXXX I Cu(LIII)2Cl2 79.7 9.48 (9.55)
LXXX II Fe(LIII)2SO4• 2H2O 84.3 11.35 (11.64)
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amave intervalSi adgili aqvs masis SedarebiT mcire cvlilebas.
aRsaniSnavia, rom aseT endoTermul efeqts spilenZis kompleqsis DTA
mrudze  adgili ara aqvs.

naxazi 4

kompleqsis [Fe(LII)2SO4 ∙ 2H2O ] (LXXVIII) Termogravimetriuli mrudebi

masis mkveTri cvlileba SeiniSneba 3250-4000C-ze, romelic Seadgens
nimuSis masis 33%-s. amave temperaturul intervalSi aRiniSneba
egzoTermuli efeqti (μνs/mg=-8.9). am intervalSi egzoTermuli efeqti
gamowveulia FeSO4-is urTierTqmedebiT organul ligandTan an misi
daSlis produqtebTan. Cvens mier calke eqsperimentiT dadgenil iqna,
rom ligandi da FeSO4 narevi 3000-3500 urTierTqmedeben SO2-is gamoyofiT,
rac kidev erTxel miuTiTebs, rom  adgili aqvs SO4

-2 ionebis aRdgenas
organuli naerTebiT, rkinas kompleqsSi ligandi daSlas iwyebs 3250C–
dan. 4000C zemoT mimdinare procesebi dakavSirebulia pirolizis
produqtebis urTierTqmedebasTan, romelic mimdinareobs rTuli
meqanizmiT. 300-4000C-intervalSi SesaZlebelia aseve ligandis
aromomatuli birTvis sulfireba SO2-iTaA da SO3-iT [138].A

LXXXI kompleqsis Termuli analiziT dadgenilia (naxazi 5), rom
kompleqsi Cu(LIII)2Cl2 dehidratacias iwyebs 1000C-ze. (SedarebisaTvis
CuCl2∙2H2O dehidratacias ganicdis 1100C-ze). 2500-3500C-ze adgili aqvs
masis mkveTr klebas, rac dakavSirebulia organuli ligandis
mowyvetasTan.

naxazi 5

kompleqsis [Cu(LIII)2Cl2] (LXXXI) Termogravimetriuli analizis mrudebi
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masis Semdgomi kleba dakavSirebulia qloridebis, spilenZis
oqsidis an fuZe qloridebis aRdgenasTan da pirolizis procesis
gaRrmavebasTan, rac gulisxmobs aqroladi produqtebis mocilebas
sistemidan. 3500C-s zemoT ZiriTadad mimdinareobs organuli produq-
tebis kondensacia da SesaZloa CuO aRdgena spilenZamde. aqve unda
aRiniSnos, rom egzoTermuli efeqtis 80% gamowveulia im procesebiT,
romelic mimdinareobs 3000C- mde.

LXXIX kompleqsis Termuli analiziT dadgenilia (naxazi 6), rom
kompleqsnaerTis masis kleba 2000-2500C intervalSi Seadgens saerTo

naxazi 6

kompleqsis [Cu(LII)2Cl2] (LXXIX) Termogravimetriuli analizis mrudebi

masis 10%-s, 2500-2750C intervalSi mrudze siTburi efeqti ar
SeiniSneba. 2750C-dan 3750C-mde adgili aqvs masis mkveTr cvlilebas,
(saerTo masis 60%), rac dakavSirebulia kompleqsis Termul
disociaciasTan. amave intervalSi aRiniSneba endoTermuli efeqti.

fizikur-qimiuri meTodebiT kompleqsebis analizis monacemebis
safuZvelze qvemoT motanilia sinTezirebuli koordinaciuli naerTe-
bis savaraudo struqturebi, sadac gaTvaliwinebulia karbonilis
jgufis Jangbadis da C=N-is jgufis azotis atomebis metalTan
koordinaciis unari da ciklis mdgradoba.

sqema 27
sinTezirebuli hidrazido-hidrazonuli kompleqsebis LXXVIII-LXXXII

struqturebi:

C

HN N

O

HC

Fe

CO

NHN

CH

N

N
CH3

CH3

H3C

H3C H2O

H2O

LXXVIII
N-(1-adamantoil)-N/-(4-dimeTilamino)-benzaldehidis hidrazonis (LII) rkina(II)-is

diaqva kompleqsi
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C

HN N

O

HC

Cu

CO

NHN

CH

N

N
CH3

CH3

H3C

H3C

LXXIX

N-(1-adamantoil)-N/-(4-dimeTilamino)-benzaldehidis hidrazonis (LII)
spilenZ(II)-iskompleqsi

C

HN N

O

CH

Cu

CO

NHN

HC

LXXX
N-(1-adamantoil)-N/-benzaldehidis hidrazonis (LI) spilenZ(II)-is kompleqsi.

C

HN N

O

HC

Cu

CO

NHN

CH OH

HO

OH

HO

LXXXI
N-(1-adamantoil)- N/-(2,4-dioqsibenzaldehidis)hidrazonis (LIII) spilenZ(II)-is

kompleqsi

C

HN N

O

HC

Fe

CO

NHN

CH OH

HO

OH

HO

C

HN N

O

HC

CO

NHN

CH OH

HO

OH

HO
H2O

H2O

LXXXII
N-(1-adamantoil)- N/-(2,4-dioqsibenzaldehidis)hidrazonis (LIII) rkina(II)-is diaqva

kompleqsi.
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3. eqsperimentuli nawili

infrawiTeli speqtrebi gadaRebulia xelsawyoze Specord IR-75,
speqtrofotometrze FT-IR “THERMONICOLET”, Spectrum    BX FT-IR Perkin
Elmer (400-4000sm-1) _ (vazelinis zeTi, heqsaqlorbutadieni, kaliumis
bromidi). ultraiisferi speqtrebi gadaRebulia speqtrofotometrze
UV/VIS,  “Varian” CARRY-100 qloroformSi. birTvul-magnituri rezonan-
sis speqtrebi gadaRebulia speqtrometrebze BRUKER AM-360 (300 mhc),
UNITY-400 uppkemws 2 (400 mhc) da Tesla BS-497 (100 mhc), deiterirebul
gamxsnelebSi: [CD3-CO-CD3], [(CD3)2SO], [CDCl3]. 1H-13C-heterobirTvuli
speqtrebi gadaRebulia xelsawyoze BRUKER drelaman-AD-132 (700 MHz). mas-
speqtrebi gadaRebulia xelsawyoze Ribermag 10-10B da MMX-1321A 16,
nimuSis pirdapiri SetaniT maionizirebel areSi, maionizirebeli
eleqtronebis energia 70 ev.

reaqciis msvleloba, naerTTa sisufTavis kontroli da Rf-is
mniSvnelobebi gansazRvrulia firfitebis (Silufol UV-254, Silufol, Alufol)
gamoyenebiT. sveturi qromatografiisaTvis sorbentad gamoyenebulia
silikageli L40/100, L100/400.

kompleqsnaerTebis Termuli analizi Catarebulia xelsawyoze
SETARAM-24. lRobis temperatura gansazRvrulia xelsawyoze Boetius,
vizualuri mowyobilobiT PHMK 05 da Meelting Point Meter MPM-HV2.

pinserul kompleqsebze kvlevebi Catarebulia: bmr 1H da 31P
speqtrebi registrirebulia speqtrometrebze ‘Bruker AMX-400”(400.13 da
161.98 mhc Sesabamisad); iw speqtrebi -“Bruker–IFS-113” speqtrometrze.
rentgenosruqturuli kvlevebi Catarebulia difraqtometriT “SMART
APEX II”,  Mo-Kα (λ=0.71073 Å) gamosxivebiT. klasteris kristalografiuli
kvlevebis Catarebisas gamoyenebul iqna SAINT, SADABS da SHELXTL-97
programebi. pinserul kompleqsebis yvela sinTezi Catarda argonis at-
mosferoSi.

adamantanoni

samyela kolbaSi, (meqanikuriMmomreviT, Termometri da gazgamyvani
mili), aTavseben 13.6g adamantans, morevis pirobebSi umateben 300 ml
98%-ian gogirdmJavas, narevs acxeleben wylis abazanaze 700C-mde,
Semdeg temperaturas aweven 800C-mde. sareaqcio narevs Slian 800g
yinulze. warmoqmnil suspenzias wvlilaven eTeriT, organul fenas
recxaven natriumis qloridis wyalxsnariT, wyliT da aSroben Na2SO4-
ze. gamxsnelis mocilebis Semdeg Rebuloben 10.2g(68%) TeTri feris
kristalebs. lR.t. 280-2820C (heqsanidan); lit. 278-2820C [24,153]. iw

speqtri, , sm-1: 3000-2800 (C-H-adamantanis); 1717, 1670, 1690, 1725 (C=0).

acetiladamantani

7.5g kadmiumis qloridis suspenzias absolituri eTeris areSi, wveTo-
biT umateben griniaris reaqtivs, romelic momzadebuli 2g Mg da 11.6g
CH3I-dan. Semdeg umateben 50 ml abs. benzols da sareaqcio narevs
akocentrireben 25 ml-mde. warmoqmnil dimeTilkadmiumis suspenzias
abs. benzolis areSi wveTobiT umateben AdCOCl benzolxsnars (momzade-
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buls 9g (0.05 moli) adamantan-1-karbonmJavasagan), mTlianad damatebis
Semdeg sareaqcio narevs aduReben 1sT da Slian SemJavebuli yinulo-
vani wyliT. narevs wvlilaven eTeriT, eTerxsnars recxaven natriumis
Tiosulfatis xsnariT, Semdeg wyliT neitralur reaqciamde.

eTeris mocilebis Semdeg naSTs amuSaveben 15%-iani natriumis tutis
xsnariT (reaqciaSi Seusvleli adamantankarbonmJavas mosacileblad).
eTerxsnars recxaven wyliT neitralur reaqciamde. aSroben Na2SO4-ze.
eTeris mocilebisa da myari naSTis izooqtanSi gadakristalebis
Semdeg miiReba 6.2g (69.7%) TeTri feris kristalebi. LlR.t. 52-540C (lit.
53-540C) [24,154].

eTinilferoceni (I)

β-qlor-β-ferocenilakroleini sinTezirebulia vilsmaieris kompleqsis
gamoyenebiT. absoluturi dimeTilformamidis urTierTqmedebiT POCl3-
Tan (+6 ÷ 10°C, 30 wT, Ar) miRebuli iqna vilsmaieris kompleqsi [(CH3)2N-
CHOPOCl2]Cl. am kompleqsze monoacetilferocenis damatebiT (_5 ÷ +2°C,
90 wT, Ar) da narevis Semdgomi gacxelebiT (45 ÷ 50°C, 3 sT) miRebulia
mowiTalo-iasamnisferi β-qlor-β-ferocenilakroleini. fisovani minar-
evebisagan mas asufTaveben qromatografiulad (Al2O3, eluenti benzoli).
lR.t. 76-78°C, gamosavlianoba (70-82%).
eTinilferocenis (I) sinTezi  ganxorcielda β-qlor-β-ferocenil-
akroleinis urTierTqmedebiT 5N NaOH xsnarTan dioqsanis areSi duRe-
biT. reaqcia grZeldeba 3÷4 sT-is ganmavlobaSi. reaqciis dasruleba
mowmdeba Txelfenovani qromatografiiT (silufoli, eluenti heqsani-
eTeri 10:1). sareaqcio narevidan eTinilferocenis gamoyofa xdeba sve-
turi qromatografiis meTodiT (Al2O3, eluenti heqsani:eTeri 10:1).
miiReba narinjisferi eTinilferoceni, lR.t. 54-56°C, lit. 53°C [155],
gamosavlianoba 65-83%.

2-hidroqsi-2-eTiniladamantani (III)

ufero kristalebi lR.t. 105-1060C (heqsanidan); lit. lR.t.106-1070C [41]

iw speqtri, , sm-1: 3470, 3370, 3180 (OH); 3310(≡C-H); 2930, 2855 (C-H
adamantili), 2080 (C≡C).

2-hidroqsi-2-ferocenileTiniladamantani (IV)

momzadebul griniaris reaqtivs (0.48g (0.02 moli) Mg da 2.18g (0.02
moli) eTilbromidi, 50 ml. abs. eTeri), morevis pirobebSi wveT-
wveTobiT umateben 4.2g (0,02 moli) eTinilferocenis (I) xsnars 30 ml
abs. eTerSi, oTaxis temperaturaze 1 saaTis ganmavlobaSi. sareaqcio
narevs ureven 30 wuTs da wveT-wveTobiT umateben 1.5g (0,01 moli)
adamantanons gaxsnils 40 ml abs. eTerSi. morevas agrZeleben 2 sT.
ganmavlobaSi. reaqciis dasrulebis Semdeg sareaqcio narevs Slian
SemJavebuli yinulovani wyliT, narevs wvlilaven eTeriT, eTerxsnars
recxaven neitralur reaqciamde da aSroben natriumis sulfatze,
akoncentrireben mSran naSTamde, asufTaveben qromatografiulad (ads-
orbenti-Al2O3, eluenti-heqsani). Rebuloben 1,8g (50%) narinjisfer
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kristalebs lR.t. 206-2080C, iw speqtri, , sm-1: 3500-3200, maqs. 3420 (O-H);
3080 (C-H ferocenis), 2990, 2960, 2940, 2880, 1345, 1110, 970 (C-H adamantilis),

2220 (CC-diCanacvlebuli). napovnia, %: C 73.31, H 6.77; C22H24FeO:
gamoTvlilia, %: C 73.34, H 6.71.

qvemoT moyvanili naerTebis (V, VI) sinTezi Catarebul iqna analogi-
urad.

2-hidroqsi-2-(1-hidroqsipropinil)adamantani (V)

ufero kristalebi lR.t. 151-1520C (lit. 150-1510C [41]). iw speqtri, ,
sm-1 : 3400-3100, maqs. 3245(OH); 2940, 2920, 2840, 1450(C-H adamantilis, CH3).

bis(2-hidroqsi-2-adamantil)acetileni (VI)

ufero kristalebi. lR.t. 295-2960C (lit. 295-2960C [41]). iw speqtri, ,
sm-1 : 3500-3100, maqs. 3270(OH); 2920, 2890, 2850, 1355, 1103 (C-H-adamantilis).

1-ferocenil-3-(1-adamantil)-3-hidroqsibutini (VII)

griniaris reaqtivs, (0.24g (0.01 moli) Mg da 1.09g(0.01 moli)
eTilbromidi 50 ml abs. eTeri), heliumis areSi wveT-wveTobiT umateben
1.05g(0,01 mols) ferocenilacetilenis xsnars 15 ml thf-Si 25 wuTis
ganmavlobaSi. Semdeg umateben 05g(0.005 moli) acetiladamantans
gaxsnils 7ml thf-Si. reaqciis dasrulebis Semdeg sareaqcio narevs
amuSaveben SemJavebuli yinulovani wyliT, wvlilaven eTeriT, aSroben
Na2SO4-ze., gamxsnelis mocilebis Semdeg Rebuloben blant muqi wiTeli
feris masas, romelsac asufTaveben qromatografiul svetze
(silikageli, eluenti-heqsani, heqsani_eTeri 1:1). Rebuloben 0.6g (55%)
muq wiTeli feris blant masas. iw speqtri, sm-1: 3670-3200, maqs. 3470(OH);
3120(C-H  Fc); 2990, 2960, 2940, 2880, 1345, 1110, 970(C-H Ad, C3), 2260(C≡C)
napovnia, %: C 73.9; H 8.1, C24H28OFe: gamoTvlilia, % : C 74.2; H 7.24.

4-adamantil-1,4-dihidroqsipentin-2 (VIII)

griniaris reaqtivs (2.88g(0.12 moli) Mg da  13.08g(0.12 moli) 9 ml
eTilbromidi 50 ml abs. eTeri) mudmivi morevis pirobebSi wveT-
wveTobiT umateben propargilis spirts 3.36g (0.06 moli) 3.5 ml ganza-
vebuls 50 ml abs. eTerSi. 3 sT-is morevis Semdeg, oTaxis tem-
peraturaze wveT-wveTobiT umateben 3.56g(0,02 moli) 1-acetiladamantanis
eTerxsnars. reaqciis dasrulebis Semdeg sareaqcio narevs amuSaveben
SemJavebuli yinulovani wyliT, wvlilaven eTeriT, eTerxsnars Na2SO4-
ze., gamxsnelis mocilebis Semdeg narCens recxaven heqsaniT, Rebuloben
1,55g ufero kristalebi lR.t. 1550C. (lit. 153-1540C)[41].

1-(2-hidroqsi-2-adamantil)-3-hidroqsi-3-(adamantil-1)butini (IX)

ufero kristalebi, lR.t. 160-1610C (lit. 160-1620C ) [41].

1-(2-hidroqsi-2-adamantil)-3-ferocenilbutini (X)

griniaris reaqtivs, romelic miRebulia 0.24g (0.01 moli) Mg da
2.18g(0.01 moli) 15 ml C2H5Br  50 ml abs. eTerSi, wveT-wveTobiT mudmivi
morevis pirobebSi umateben 30 ml abs. eTerSi gaxsnil 3.52g (0.02 mol)
2-hidroqsi-2-eTiniladamantans. sareaqcio narevs ureven 2 sT-is
ganmavlobaSi oTaxis temperaturaze. Semdeg wveT-wveTobiT umateben 50
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ml abs. benzolSi gaxsnil 2.28g(0.01moli) acetilferocens. sareaqcio
narevs aduReben 2 sT ganmavlobaSi. reaqciis damTavrebis Semdeg
sareaqcio narevs Slian SemJavebuli yinulian wyliT, warmoqmnil
naleqs filtraven, recxaven wyliT. neitralur reaqciamde. Rebuloben
2g nivTiereba, romelic irecxeba eTer-heqsanis nareviT(1:1). miRebul
iqna 1.7g narinjisferi kristalebi. lR.t.135-1360C. darCenil eTer-ben-
zol-wyalxsnars wvlilaven eTeriT, organul fenas recxaven,
Rebuloben 3.2g (80%) narinjisfer kristalebs. lR.t. 135-1360C. iw

speqtri (C4Cl6-Si), , sm-1: 3500-3150, maqs. 3480, 3320(OH); 3080(C-H Fc); 2990,
2960, 2880, 2870(C-H Ad); 2240(C≡C). napovnia %: C 70.9; H 7.9; C24H28O2Fe:
gamoTvlilia, % : C 71.3; H 6.98.

1-ferocenil-1-fenil-3-(2-hidroqsi-2-adamantil)propini (XI)

butilliTiumis xsnars, romelic miRebulia 0.28g(0.02 moli) Li da 2.1
ml(0.02 moli) n-butilqloridisagan 50 ml abs. eTerSi, mudmivi morevis
pirobebSi wveT-wveTobiT umateben 1.76g(0.02 moli) 2-hidroqsi-2-
eTiniladamantans gaxsnils 30 ml abs. eTerSi (200C, He). mTlianad
damatebis Semdeg sareaqcio narevs ureven 1 sT-is ganmavlobaSi.
warmoqmnil kompleqss wveT-wveTobiT umateben 1.45g(0.01 moli)
benzoilferocenis xsnars abs. thf-Si. Semdeg sareaqcio narevs ureven
2 sT-is ganmavlobaSi. reaqciis dasrulebis Semdeg sareaqcio narevs
Slian yinulovani wyliT, organul fenas recxaven neitralur
reaqciamde da aSroben Na2SO4-ze, gamxsnelis vakuumze mocilebis
Semdeg narCens asufTaveben  qromatografiul svetze (adsorbenti
silikageli L 100/160). petroleinis eTeriT eluirdeba zeda laqa,
petroleinis eTeri_dieTilis eTeri (5:1) nareviT ki reaqciaSi Seusvle-
li 2-oqsi-2-eTiniladamantani, ZiriTadi produqtis eluireba xdeba
dieTiliseTeriT. Rebuloben mowiTalo feris blanti masa Rf 0,75
(heqsani/eTeri 2:3) da bordosferi kristalebi, lR.t 149-1500C. Rf 0.5
(heqsani/eTeri 2:3). iw speqtri, , sm-1 (vazelinSi) : 3550-3150, maqs. 3490,
3390, 3320, 3200 (O-H); 3120, 3065, 3030(C-H arom), 2200(C ≡C); iw speqtrSi  ar
Cans >C=0 damaxasiaTebeli STanTqmis zoli 1750-1600 sm-1 ubanSi.

1,1/-bis-(1-fenil-1,4-dihidroqsi-2-butinil)feroceni (XIV)

butilliTiumis xsnars, romelic momzadebulia 2.8g(0.
4 moli) Li, 28g(0.2 moli) C4H9Br 100 ml abs. eTerSi, heliumis areSi
oTaxis temperaturaze umateben 30 ml abs. tetrahidrofuranSi gaxsnil
5.6g (0.1 moli) propargilis spirts 35 wT-is ganmavlobaSi. reaqcia
grZeldeba 2 sT ganmavlobaSi. Semdeg wveT-wveTobiT umateben 60 ml
absolutur thf-Si gaxsnil 10g (0.025 moli) dibenzoilferocens 1 sT
ganmavlobaSi. 7 saaTis Semdeg narevs Slian yinulovani wyliT.
wvlilaven eTeriT. eTerfenas recxaven wyliT neitralur reaqciamde,
aSroben Na2SO4 -ze. acileben gamxsnels da narCens recxaven heqsaniT.
Rebuloben 11.5g (90%) yviTeli feris kristalebs. lR.t 193-1950C. iw

speqtri, , sm-1: (vazelinSi da C4Cl6): 3570-3100 , 3370, 3320(OH); 3090, 3060,
3030(C-H aromatuli); 2950, 2870(C-H alifaturi). napovnia, %: C 71.09; H 4.89;
Fe 10.80; C30H26FeO4. gamoTvlilia, % : C 71.04; H 5.13; Fe 11.06.
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1-oqso-1-(2-hidroqsi-2-adamantil)-2-adamantilideneTani (XVI)

bis(2-hidroqsi-2-adamantil)acetilenis (VI)  0.3g-s umateben 5 ml yinu-
lovan ZmarmJavas morevis pirobebSi, oTaxis temperaturaze. sareaqcio
narevs aciveben (0-50C) da wveT-wveTobiT umateben 0.5 ml konc. H2SO4, re-
aqcia sruldeba 45 wT ganmavlobaSi; reaqciis msvlelobas akvirdebian
Txelfenovani qromatografiis  saSualebiT. (silufoli, eluenti:
heqsani/eTeri 1:5)

Rebuloben limnisferi kristalebi 0.28g (80%). lR.t. 230-2310C. iw speq-

tri, , sm-1 (C4Cl6) : 3500-3150, maqs. 3250 (O-H); 2920, 2850 (C-H  Ad), 1760, 1690,
1625 (C = C - C = O)

1-oqso-1-(2-hidroqsi-2-adamantil)-3-ferocenilbuten-2 (XVII)

1-(2-hidroqsi-2-adamantil)-3-ferocenilbutinis (X) 0.5g-s  umateben 5
ml yinulovan ZmarmJavas, sareaqcio narevs ureven oTaxis tempera-
turaze. reaqciis msvlelobas akvirdebian Txelfenovani qromato-
grafiis meTodiT. silufoli, eluenti: heqsani-eTeri (1:5). reaqcia
mTavrdeba 30 wuTSi. sareaqcio narevs SlianT yinulovani wyliT da
filtraven. naleqs recxaven sodis xsnariT neitralur reaqciamde,
aSroben, Rebuloben 0,4g (80,7%) moyavisfro kristalebs, lR.t. 135-1360C.
iw speqtri, , sm-1, (vazelini): 3650-3140, 3400(O-H); 3100(C-H  Fc); 1740, 1720,
1660, 1600 (C = C - C = O)

1,1/-bis-(1-fenil-1-meToqsi-4-hidroqsibutin-2-il)feroceni (XVIII)

0.5g (0.001 moli) 1,1/-bis(1-fenil-1,4-dihidroqsi-2-butinil)ferocens 10
ml absolutur thf-Si gaxsnils, umateben 50 ml abs. meTanols da
0.2g(0.001 moli) katalizators HgSO4. reaqcia sruldeba 10 wT-Si.
reaqciis msvlelobas akvirdebian Txelfenovani qromatografiiT. sare-
aqcio narevs filtraven silikagelis fenaSi. gamxsnels acileben,
Rebuloben 0,46 (85%) moyviTalo-moyavisfro blant masas. Rf 0,37. eTeri-
heqsani (3:1), Rf 0,43 eTeri_heqsani (4:1). napovnia %: C-72.08, 5.95; Fe- 10.56;
C32H30O4Fe: gamoTvlilia % : C-71.91; H-5.80; Fe-10.48.

1,1/-bis(1-fenil-4-hidroqsi-2-butinil)feroceni (XIX)

samyela kolbaSi 0C-ze 15 ml absoluturi eTeris areSi amzadeben
0.006mol aRmdgen kompleqss. [0.23g 0.006 moli LiAlH4 da 0.8g 0.006 moli
AlCl3], romelsac wveT-wveTobiT umateben 15 ml thf-Si gaxsnil 0.5g
(0.001 moli) 1,1/-bis(1-fenil-1,4-dihidroqsi-2-butinil)ferocens (XIV)
oTaxis temperaturaze.  reaqcia myisierad mimdinareobs da mTavrdeba
nivTierebis damatebisTanave. sareaqcio ares Slian yinulovani wyliT.
warmoiqmneba ori fena. organul fenas aSoreben, xolo wyalxsnars
wvlilaven eTeriT. gaerTianebul organul fenebs recxaven wyliT
neitralur reaqciamde da filtraven silikagelis fenaSi. gamxsnelis
mocilebis Semdeg Rebuloben 0.4g (85%) moyviTalo-mowiTalo feris
blant masas. Rf 0,6 eTri/heqsani (2:1); Rf 0,49 heqsani-eTeri(1:1). napovnia, %:
C-75.18; H-5.54; Fe-11.65. C30H26O2Fe gamoTvlilia, %: C-75.09; H-5.48; Fe-11.81.
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η6-naftalin(η5-ciklopentadienil)rkina(II) heqsaftorfosfati
[Fe(η5-C5H5)( η6-C10H8)][PF6]     (XX)

500 ml samyela kolbaSi aTavseben 1.3 g AlCl3, 0.13 g Al, 12 g naftalins
da 2.5 g ferocens gaxsnils 100 ml dekalinSi, wveTwveTobiT umateben
0.5 ml titan(IV) qlorids; narinjisferi xsnaris miRebis Semdeg
sareaqcio narevis temperaturas zrdian 1400C-mde. reaqcias atareben
mudmivi morevis pirobebSi 32 sT-is ganmavlobaSi. reaqciis damTavrebis
Semdeg narevs aciveben oTaxis temperaturamde da Slian yinulovani
wyliT, romelSidac winaswar SeaqvT 25 ml 30% HCl da  25ml 30% H2O2-
is xsnari. wylis fenas filtraven da umateben 5.2 g KPF6. axdenen
miRebuli Ria yviTeli feris naleqis eqstraqcias CH2Cl2-iT (5X100ml).
organul fenas aSroben Na2SO4-iT. akoncentrireben mSral naSTamde,
Rebuloben 6.7g (80%) [Fe(η5-C5H5)( η6-C10H8][PF6]. lR.t. 155-1600C. 1H bmr (400
mhc, acetoni-d6): δ 5.15 (s, 5H), 6.47, 6.48 (m, 2H) 7.24, 7.25 (m, 2H), 7.70, 7.73 (m, 2H),
7.89, 7.92(m, 2H), 7.24, 7.25 (m, 2H), 7.70,7.73(m, 2H). 7.89,  7.92 (m, 2H). 13C bmr (100.5
mhc, acetoni- d6): δ 79.7, 83.9, 85.9, 97.2, 129.3, 131.5. 31P bmr (162 mhc, acetoni-
d6): iw speqtri, ν, sm-1: 3122, 1630, 1530, 1412,818, 554, MS(ESI):  m/z 295([M]+ +H,
100); gamoTvlilia C15H13F6FeP (439.3021): C 41.01; H 2.98. napovnia: C 41.66; H
3.35.

triacetonitril(η5-ciklopentadienil)rkina(II) heqsaftorfosfati,

[Fe(η5-C5H5)( CH3CN)3][PF6] (XXI)
200 ml Slenkis kolbaSi aTavseben 6g naftaliniს kompleqss ([Fe(η5-

C5H5)( η6-C10H8][PF6]), atareben azots da umateben 60 ml acetonitrils.
24sT-s morevis Semdeg  sareaqcio kolbaSi SeaqvT 50 ml pentani, 5
wuTis Semdeg kolbidan Spricis saSualebiT sareaqcio narevs
acileben pentanis fenas, romelSic gaxsnilia naftalini. am operacias
imeoreben orjer. sareaqcio narevs kvlav ureven 24 sT ganmavlobaSi
da isev wvlilaven 3-jer pentaniT (3X50 ml).  55 sT-is morevis Semdeg

narevs aorTqleben vakuumSi, xolo naSTs recxaven pentaniT (3X50ml),
ris Sedegadac Rebuloben narinjisfer kristalebs, 5.75g (97%). 1H bmr
(400 mhc, acetoni-d6): δ 4.25 (s, 5H), 2.44 (s, 9H). 13C bmr (100.5 mhc, acetoni- d6): δ
79.7, 83.9, 85.9, 97.2, 129.3, 131.5; 31P bmr (162 mhc, acetoni-d6) δ 2.4, 68.6, 125.9; iw
speqtri, ν, sm-1: 2282, 1412, 1032, 830, 556.

(1-eToqsikarbonil)-3-formilferoceni (XXII)

oryela kolbaSi SeaqvT 0.7g [Fe(η5-C5H5)(CH3CN)3][PF6], 0.5 g (2-
eToqsikarbonil)-6-dimeTilamino pentafulveni  da 90 ml 1,2-diqlore-
Tani, reaqcias atareben  14-sT duRilis pirobebSi. reaqciis dasru-
lebis Semdeg narevs Slian 12.5 ml NaOH-is 2N xsnariT morevis pirobeb-
Si. Rebuloben mowiTalo narinjisfer xsnars, romelsac wvlilaven 1,2-
diqloreTaniT (2X50ml). xsnars aSroben CaCl2-ze, akoncentrireben
mSral naSTamde, romlis qromatografirebiT (silikageli, eluenti-
heqsani:eTeri) Rebuloben yviTeli feris nivTierebas, 0.25g (27%). 1H bmr
(CDCl3) 1.38 (t, J 7Hz. 3H. CH2-CH3), 4.32 (s,5H, C5H5)(dd, J13Hz, J2 1.2 Hz,1H, 5-H)
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5.19(dd, J13Hz, J21.2 Hz,1H, 5-H) 5.19 (dd, J1 3Hz, J2 1.2 Hz,1H, 4-H) 5.45(t, J 1.2Hz, 1H,
2-H) gamoTvlilia, C14H14FeO3 (285.11): C, 58.77; H, 4.93; napovnia: C, 58.71; H,
4.84.

1,3-bis(hidroqsimeTil)feroceni,
[1,3-(HOCH2)2C5H3]Fe(C5H3) (XXIII)

30ml eTerSi gaxsnil 0.3g (1-eToqsikarbonil)-3-formilferocens wveT-
wveTobiT umateben LiAlH4-is suspenzias (120 mg) 30 ml eTerSi. narevs
ureven 5 sT da Semdeg Slian 50 ml civi wyliT. eTeris fenis
mocilebis Semdeg naSTs eqstragireben 2-jer diqlormeTaniT (2X20ml).
organul fenebs aerTianeben da aorTqleben. miRebuli zeTiseburi
naSTis qromatografirebiT (Al2O3, eluenti-CH3OH) gamoyofen yviTeli
feris, fxvnilisebur nivTierebas, 0.200g (70%). lR.t. 115-1160C. 1H bmr (400
mhc, acetoni-d6): δ 4.11 (s, 5H, C5H5), 4.13 (d,2H J 1.1Hz, H C5H2), 4.25(t, 1H, J 1.1Hz, H
C5H2),4.29 (s, 4H, CH2OH).

1,3-bis(ditretbutilfosfinomeTil)feroceni,
[1,3-(But

2PCH2)2C5H3]Fe(C5H5) (XXIV)

0.5 mg 1,3-bis(hidroqsimeTil)ferocens xsnian 40 ml ZmarmJavaSi da
umateben 0.6 g ditretbuTilfosfins HP(tC4H9)2; sareaqcio narevs  ure-
ven 3 sT-s ganmavlobaSi 950C-ze. ZmarmJavas acileben vakuumirebiT,
xolo naSTs wvlilaven (3X50ml) diqlormeTaniT. eqstraqts recxaven
Na2CO3-is najeri xsnariT da fenebs yofen. organul fenas akocentri-
reben mSral naSTamde, naSTs xsnian uwylo meTanolSi. meTanolxsnars
aciveben - 780C-mde, ris Sedegadac gamokristaldeba yviTeli nivTiereba
0.4g (45%). 1H bmr (CDCl3): δ 1.07(2d, 36H, JP,H 10.7Hz, C(CH3)3, 2.53(d, J 2.3Hz., 4H,
CH2P), 4.02 (s,5H,C5H5), 4.11 (s,2H,C5H2H),4.31(s, 1H, C5H2H); 31P[1H] bmr (CDCl3), δ
81.70 (s,).m/z 502 [M+].

{2,5-bis[(ditretbutilfosfino)meTil]ferocen-1-il}
qlorokarbonilruTeniumi, RuCl(CO)[ t-Bu P,C,PFe] (XXV)

0.42 g 1,3-bis(ditretbuTilfosfinomeTil)ferocenis suspenzias mSral
2-meToqsieTanolSi (50ml) umateben 0.4g RuCl2(DMSO)4 da 0.1 g
trieTilamins. narevs aduReben 3sT ganmavlobaSi, Semdeg aciveben,
filtraven da xsnars akoncentrireben vakuumSi. naSTis qromatografi-
rebiT (Al2O3, eluenti - heqsani:eTilacetati 2:2), gamoyofen muq  mwvane
kristalebs, 0.32g (58%). 1H bmr (CDCl3): δ 1.08 (18 H, CH3, J H,P 6.4 Hz); 1.53 (18 H,
CH3, J H,P 7.0 Hz); 2.79 (dt, 2H, CHAHBP, JH,H 16.7 Hz, JH,P 4.8 Hz); 3.22 (dt, 2 H, CHAHBP,
JH,H 16.7Hz, JH,P 2.7Hz); 4.05 (s, 5H, C5H5); 4.32 (s, 2 H, C5H2). 31P[1H] bmr (CDCl3), δ:
83.0 (s,2P). iw (CH2Cl2): νco 1914 sm-1, , m/z(%): 666.1 [M]+ (100). napovnia, (%): C 52.50;
H 6.89;  C29H47ClFeOP2Ru. gamoTvlilia (%): C,52.30; H, 7.11.
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{2,5-bis[(ditretbutilfosfino)meTil]ferocen-1-il}
qlorodikarbonilruTeniumi, RuCl(CO)2[t-Bu P,C,PFe] (XXVI)

60 mg RuCl(CO)[t-BuP,C,PFe]-s xsnian 5 ml CDCl3-Si da xsnarSi atareben CO
barbatirebiT 30 wT-is ganmavlobaSi. xsnaris Seferiloba gadadis
momwvano-yavisferidan yviTelSi. bmr (1H, 31P) da iw speqtruli
monacemebiT damtkicebulia dikarboniluri kompleqsis warmoqmna.
gamxsnelis aorTqlebiT zemoTaRniSnul kompleqss wydeba 1 molekula
CO. 1H bmr (CDCl3): δ 1.46 (18 H, CH3, J H,P 6.6 Hz), 1.65 (18 H, CH3, J H,P 6.5 Hz), 2.82
(2H, CHAHBP, JH,H 16.5 Hz, JH,P 3.7), 3.91 (s, 5H, CHAHBP, JH,H 16.5 Hz, JH,P 3.7Hz); 3.91
(s,5H, C5H5); 4.19 (s, 2 H, C5H2).31P[1H] bmr(CDCl3), δ 99.94 (s, 2P). iw (CDCl3): νco, sm

-1,
1945, 2024.

{2,5-bis[(ditretbutilfosfino)meTil]ferocen-1-il}-
dikarbonilruTenium (II) tetrakis{3,5-bis(triftormeTil)fenil}

borati, {RuCl(CO)2[t-Bu P,C,PFe]}BAr4 (XXVII)

70 mg RuCl(CO)[t-Bu P,C,PFe]-s xsnian 50 ml CH2Cl2-Si da xuTi wuTis
ganmavlobaSi atareben naxSirbadis monooqsids. xsnaris Seferiloba
icvleba momwvano-yavisferidan  yviTlamde, wveTwveTobiT umateben 89
mg NaBAr/

4 (CH2Cl2). xsnari Rebulobs muq mwvane Seferilobas. reaqciis
dasrulebis Semdeg, xsnars filtraven, gamxsnels aSoreben vakuumSi,
xolo naSTs akristaleben n-heqsani: CH2Cl2 narevidan. Rebuloben 130mg
muqi mwvane feris nivTierebas (85%). 1H bmr (CDCl3) δ 0.95 (18 H, CH3, J H,P 6.8
Hz), 1.50 (18 H, CH3, J H,P 7.6 Hz), 3.15 (2H, CHAHBP, J H,H 16.6 Hz, J H,P4.5 Hz), 3.27 ( 2 H,
CHAHBP), 4.32 (s, 5H, C5H5), 4.93 (s, 2 H, C5H2). 31P[1H] bmr (CDCl3), δ 98.9 (s,2P).11B;
bmr (CDCl3), δ: 6.70 (s,1B). iw (KBr), νco, sm

-1, 1979, 2042. MS, m/z(%): 658.9 [M-Bar/
4]+

(100). napovnia (%): C 48.17; H 3.43;  C62H59BF24 FeO2P2Ru. gamoTvlilia (%): C
48.93; H 3.90.

1-[(trifenilfosfin)oqro]-4-ferocenil-1,3-butadiini,
FcC4AuPPh3 (XXVIII)

eTinilferocenisa (I) da trimeTilsililacetilenis kondensa-
ciiT tetrameTileTilendiaminisa da CuCl-is Tanaobisas tetrahi-
drofuranSi Rebuloben 1-trimeTilsilil-4-ferocenil-1,3-butadiini.
FcC4AuPPh3 sinTezi xorcieldeba meTanolSi: 75 ml kaliumis tutis (500
mg KOH, 9 mmoli) meTanolxsnarSi SeaqvT 360 mg (1.175 mmoli) Fc-C≡C-C≡C-
SiMe3 da 525 mg (1.06 mmoli) AuCl(PPh3) narevi. 1 sT-is Semdeg xsnars
aciveben _3 ÷ _50C-mde. gamoyofil naleqs recxaven civi meTanoliT (2X15
ml) da aSroben vakuumSi. miiReba 646 mg (92%) mowiTalo-narinjisferi

FcC4AuPPh3. iw (CH2Cl2), νCO, sm-1, 2065, 2007, 1978, 1943;(CC)/sm-1: 2194, 2077.
bmr 1H speqtri (CDCl3), δ, m.n., J/Hz): 4.26 (t, JH-H 1.7 Hz; 2 H), 4.27 (s, 5 H), 4.56

(t, JH-H 1.7 Hz; 2 H), 7.52 (m,15 H). 31P bmr (CDCl3):  81.70 (s).
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direniumis karbonilis bis-acetonitriliani kompleqsi,
Re2(CO)8(CH3CN)2 XXIX

samyela kolbaSi SeaqvT 400 ml acetonitrili da 30 wT-is
ganmavlobaSi atareben argons. Semdeg SeaqvT axlad sublimirebuli 5g
direniumdekakarbonili da 1.2 g trimeTilaminoqsidi, (tri-
meTilaminoqsidi miRebulia (CH3)3NO •2H2O-is gauwyloebiT dimeTilf-
ormamidis meSveobiT). sareaqcio xsnarSi 20 wT-is Semdeg umateben dir-
eniumdekakarbonilisa (5 g) da trimeTilaminoqsidis (1.2 g) axal ulu-
febs. 40 wT-is Semdeg sareaqcio narevSi kvlav SeaqvT igive
nivTierebebis narevi. sareaqcio xsnars ureven 35°C-ze 40 wT-is ganmav-
lobaSi, Semdeg ki akoncentrireben rotoruli amaorTqlebeliT.
miiReba ~15 g myari naSTi. miRebuli narevidan miznobrivi nivTierebebis
gamoyofa xdeba qromatografiul svetze (80sm X 2.5sm), romelic
Sevsebulia silikageliT (40÷100 mkm). eluentad gamoyenebulia benzoli.
eluantis haerze an rotorul amaorTqlebelze koncentrirebiT
miiReba 6.4 g yviTeli feris kristaluri nivTiereba, 2,6-Re2(CO)8(CH3CN)2,
lR. t. 155-159°C, da 2,6- da 2,3-izomerebis narevi (~3.0 g). gamosavlianoba
60-63%. iw (CH2Cl2), νCO, sm-1, 2070, 2016, 2002, 1969, 1930, 1905.

1-[(trifenilfosfin)oqro]-4-ferocenil-1,3-butadiinil-direnium
oqtakarbonili, Re2(AuPPh3)(µ-C4Fc)(CO)8 (XXX)

kompleqsi miRebuli iqna Re2(CO)8(CH3CN)2 da FcC4AuPPh3
urTierTqmedebiT aromatuli naxSirwyalbadebis areSi (benzoli,
toluoli, an eTilbenzoli). 103 mg (0.152 mmoli) Re2(CO)8(CH3CN)2 da 105
mg (0.152 mmoli) FcC4AuPPh3 narevs xsnian 40 ml abs.¬toluolSi (argonis
nakadi). 5 wT-is Semdeg sareaqcio narevis feri narinjisferidan gada-
dis muq wiTelSi, xolo 15-20 wT-is Semdeg muqdeba. reaqcia mTavrdeba 1
sT-Si. sareaqcio narevs aciveben argonis nakadSi. gamxsnelis moSo-
rebis Semdeg sareaqcio narevs yofen  qromatografiul svetze, romel-
ic Sevsebulia silikageliT  (silikageli L40/100 sveti, d=1,5 sm, h=50
sm, eluenti eTeri:diqlormeTani 2:1), miiReba 70 mg (30%) muqi narinjis-
feri kristaluri nivTiereba. 1H bmr (CDCl3): δ 4.26 (t, JH-H 1.7 Hz, 2H, C5H4);
4.27(s, 5H, C5H5), 4.56 26 (t, JH-H 1.7 Hz, 2H, C5H4), 7.45-7.57(m,15H,C6H5). 31P[1H] bmr
(CDCl3): δ 81.7 (s, 1P). iw (CH2Cl2): ν(co) 2065(saS.), 2007 (Z.Zl), 1978 (saS. gafarT.),
1943 (saS.) sm-1, C40H24AuFeO8PRe2 gamoTvlilia: C, 37.28; H, 1.88, napovnia: (%):
C, 36.94; H 1.76%;

1-[(trifenilfosfin)oqro]-4-ferocenil-1,3-eTinil-direnium
oqtakarbonili, {Re2(AuPPh3)(µ-C2Fc(CO)8} (XXXI)

oryela ormagkedlian brtyelZira minis reaqtorSi SeaqvT 400 mg
(0.808 mmoli) AuCl(PPh3) da 40 ml abs. eTanoli (an meTanoli).
warmoqmnil suspenzias umateben natriumis eTilats, romelic
miRebulia 20 mg metaluri natriumis gaxsniT 5 ml eTanolSi. 5 wuTis
Semdeg reaqtorSi SeaqvT 169 mg axlad sublimirebuli eTinilferoceni
(0.808 mmoli). sareaqcio narevs aduReben 1 sT-s da Semdeg  gamxsnels
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acileben vakuumiT. eTeriT naSTis eqstraqciiT acileben
eTinilferocens. samizno naerTs gamowvlilaven diqlormeTileniT
(2X40 ml) da xsnars filtraven; Semdeg akoncentrireben 20 ml-mde da
umateben 100 ml pentans. gamoleqil narinjisfer naleqs aSroben.
miiReba 385 mg (72%) produqti. 1H bmr speqtri (CDCl3) δ, m,n., J/Hz): 4.10 (t, 2
H, C5H4, J 2,0),  4.21 (s, 5 H, C5H5), 4.43 (t, 2 H, C5H4, J=2,0), 7.40-7.60(m, 15 H, C6H5).
31P{1H} bmr speqtri (CDCl3, δ m.n.): 43.18 (s).

1-[(trifenilfosfin)oqro]-4-ferocenil-1,3-butadiinil-tetrarenium
karbonilis acetonitriliani kompleqsi,

Re4(AuPPh3)(µ4-C2)(µ3-C2Fc)(NCMe)(CO)13 (XXXII)

Au(PPh3)(C4Fc) (128 mg, 0.186 mmoli) da Re2(CO)8(NCMe)2 (126 mg, 0.186 mmoli)
narevs mSral toluolSi (60Mml) urevdnen 920C 5 sT ganmavlobaSi.
reaqciis msvlelobas akvirdebian Tfq meTodiT silikagelze (eluenti:
heqsan- CH2Cl2 1:1 ). xsnaris Seferiloba icvleboda narinjisferidan
yavisframde. gacivebis Semdeg toluols aSorebdnen vakuumze da narCe-
nis qromatografirebas axdendnen svetze (7/1 sm) silikageliT. gamo-
yofen 3 fraqcias: narinjisfers romelic eluirdeboda M (heqsanCH2Cl2
3:1) nareviT Seicavs kompleqss XXX (7 mg), wiTeli fraqcia (eluenti
heqsan- CH2Cl2 2:1) Seicavs araidentificirebul naerTs (12 mg) da
wiTel-narinjisferi (eluenti heqsan- CH2Cl2 1:1) Seicavs kompleqss
Re4(AuPPh3)(µ4-C2)(µ3-C2Fc)(NCMe)(CO)13 (XXXII).

wiTel-narinjisferi kristaluri fxvnils (63 mg, 13 %) saxiT. 1H
bmr speqtri (CDCI3): δ 2.17 ( s, 3H, NCCH3) , 4.09 (s, 5H, C5H5) , 4.30 (gafarT. t, 2H,
C5H4), 4.73 (gafarT. 2H, C5H4),  7.3-7.6 (  m, 15H, C6H5). 31P{1H} bmr speqtri

(CDCI3): 72.46 (s, 1P). iw (CH2CI2): (CO) 2033 (saS.), 2019 (Z.Zl), 2006 (Z.Zl), 1992
(Z.Zl), 1964 (saS., gafarT), 1945 (saS., gafarT), 1920 (Z.Zl., gafarT)sm-1.
C47H27AuFeN013PRe4 analizi: gamoTvlilia: C 30.64;  H  1.47; N 0.76 napovnia:

C 30.39;  H 1.41;  N 0.74 %

aminoadamantanis hidroqloridi (XXXV)

sinTezSi gamoyenebul iqna 1-aminoadamantanis hidroqloridi (Fluka
AG, 06651, >99%). hidroqlorids (XXXV) amuSaveben 40%-iani natriumis
tutis wyalxsnariT, narevs wvlilaven eTeriT. aSroben kaliumis
hidroqsidze, gamxsnelis mocilebis Semdeg narCens aSroben vacuum-
eqsikatorSi, Rebuloben aminoadamantans TeTri feris fxvnilis saxiT,
romelsac iyeneben sinTezSi.

4-(1-adamantil)anilinis  hidroqloridi (XXXVI)

4-(1-adamantil)acetanilids [78] amuSaveben 2%-iani kaliumis hidroqsi-
dis spirtiani xsnariT, narevs aduReben 15-20 wuTis ganmavlobaSi,
Slian yinulovani wyliT, warmoqmnil naleqs filtraven, recxaven
civi wyliT, aSroben, iReben 4-(1-adamantil)anilinis TeTri feris
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kristalebs, lR.t. 104-1050C (Llit. 105-1060C), marilmJavaSi duRebiT
gamoyofen qlorhidratis saxiT, lR.t 258-2600C. lit. 2620C [75].

3-aminoadamantan-1-karbonmJavas hidroqloridi (XXXVII)

40ml HNO3 (d=1.39), 120ml konc. H2SO4 da 160ml 20% oleumis narevs
aciveben yinulovani wyliT da morevis pirobebSi ulufebiT umateben
53.6g adamantan-1-karbonmJavas iseTi siCqariT, rom temperaturam ar
gadaaWarbos 10-150C. narevs ureven am temperaturis intervalSi 2saaTi.
Semdeg wveT-wveTobiT umateben 160ml acetonitrils (axlad
gamoxdili). sareaqcio masas ureven 4saaTi 100C, Semdeg gadmoasxamen
yinulian wyalze. warmoqmnil naleqs filtraven, tute xsnaridan
gadaleqviT Rebuloben 60.2g (76.7%) 3-acetilaminoadamantan-1-karbon-
mJavas TeTri fifqebis saxiT, lR.t. 255-2570C (lit. 257-2580C) [156].

oryela kolbaSi, romelsac morgebuli aqvs ukumacivari, aTavseben
4g 3-acetilaminoadamantan-1-karbonmJavas, amateben 80ml wyals da 100ml
konc. marilmJavas; aduReben 7saaTis ganmavlo-baSi. Semdeg sareaqcio
narevs amoaSroben mSral naSTamde, amuSaveben acetoniT, filtraven,
aSroben, Rebuloben 1.2g TeTri feris fxvnils lR.t. >3000C (iSleba)
[156].

adamantan-1-karbonmJavas hidrazidi (XXXVIII)

20g adamantan-1-karbonmJavas eTilis esteris, 70 ml 80%-iani hidrazi-
nhidratis narevs 100ml dieTilenglikolSi aduReben ukumacivarze
38-40 saaTis ganmavlobaSi. sareaqcio narevs Slian yinulovani wyliT
mudmivi morevis pirobebSi, warmoqmnil naleqs filtraven, recxaven
da aSroben. Rebuloben 16.2g (91%) TeTri feris kristalebs. lR.t. 153-
1540C (meTanoli), (lit. 156-1570C meTanoli/wyali) [86,138]. Rf 0.45 (meTa-
noli/qloroformi 1:12). iw speqtri, υ, sm-1: 3594.8, 3540.8, 3479 (NH2); 3332.6,
3278.6 (NH); 1612 (C=O); 1520 (CONH); 1373 (C-N).

N-(1-adamantil)benzilidenimini (XXXIX)

250 ml oryela kolbaSi (ukumacivriT, dinisa da starkis
xelsawyoTi da sareveliT) aTavseben 8g (0.05 moli) aminoadamantans,
gacxelebiT xsnian 100 ml toluolSi da umateben 10 ml (0.1 moli)
axlad gamoxdil benzaldehids. sareaqcio narevs aduReben wylis
gamoyofis Sewyvetamde. gamxsnels acileben wylis vakuumze, narCens
akristaleben eTilis spirtSi. Rebuloben 9.6g (75,6%) TeTri feris
kristalebs. lR.t. 55-56oC (lit. 59-61 oC meTanoli)[76].

N-(1-adamantil)-4-dimeTilaminobenzilidenimini (XL)

1.9g (0.01moli) 1-aminoadamantanis hidroqlorids, 2.9g (0.01moli)
paradimeTilaminobenzaldehids da 1g (0.01 moli) gauwyloebuli
natriumis acetatis narevs  45ml abs. eTilis spirtSi  aduReben 3 sT-
is ganmavlobaSi. sareaqcio narevs akoncentrireben mSral naSTamde,
recxaven wyliT da aSroben, miiReba 3.8g (80%) ufero kristalebi.
LlR.t. 152-1530C (meTanoli).
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N-(1-adamantil)-2-hidroqsi-3,5-dibrombenzilidenimini (XLI)

1.9g (0.01 moli) 1-aminoadamantanis hidroqlorids, 2.8g (0.01moli) 2-
hidroqsi-3.5-dibrombenzaldehids da 1g (0.01 moli) gauwyloebuli nat-
riumis acetatis narevs  50ml toluolSi  aduReben 3 sT-is
ganmavlobaSi. sareaqcio narevs filtraven, naleqs recxaven tolu-
oliT, filtrats  akoncentrireben mSral naSTamde, recxaven wyliT
da aSroben, miiReba 4.5g (96%) narinjisferi kristalebi. LlR.t. 173-1740C
(meTanoli).

N-(1-adamantil)-2,4-dihidroqsibenzilidenimini (XLII)

1.9g (0.01 moli) 1-aminoadamantanis hidroqlorids, 1.4g (0.01 moli)
2,4-dioqsibenzaldehids da 1g (0.01 moli) gauwyloebul natriumis ace-
tatis narevs  50ml toluolSi  aduReben 3 sT-is ganmavlobaSi. sareaq-
cio narevs filtraven, naleqs recxaven wyliT da aSroben. miiReba
2.3g (70%) moyviTalo wvrilkristaluri nivTiereba. lR.t. 221-2220C (meT-
anoli).

N- (4-(1-adamantil)fenil)-4-dimeTilaminobenzilidenimini (XLIII)

1.14g (0.005 moli) adamantananilins, 0.75g (0.05 moli) paradimeTilamino-
benzaldehids da 3 wveTi yinulovani ZmarmJavas narevs 20 ml abs.
eTilis spirtSi aduReben 1sT ganmavlobaSi. sareaqcio narevs
filtraven, naleqs recxaven wyliT da aSroben, miiReba 1.83g (97%)
ufero fxvnilisebri nivTiereba, LlR.t 213-2150C (meTanoli).

N- (4-(1-adamantil)fenil)-2-hidroqsi-3,5-dibrombenzilidenimini (XLIV)

miiReba 2.2g (90%) narinjisferi kristalebi, LlR.t. 193-1940C
(meTanoli).

N- (4-(1-adamantil)fenil)-2,4-hidroqsibenzilidenimini (XLV)

miiReba 1.5g (95%) ufero fxvnilisebri nivTiereba, LlR.t. 184-1850C
(meTanoli).

N-(3-karboqsiadamantil-1)-2-hidroqsi-3,5-dibrombenzilidenimini (XLVI)

100 ml kolbaSi aTavseben 50 ml abs. toluols da 1g (0.0095 moli)
CH3COONa-s, narevs aduReben dinisa da starkis xelsawyoze, gacivebis
Semdeg SeaqvT 1.16g (0.005 moli) 1-aminoadamantankarbonmJava da 1.4g (0.005
moli) 3,5-dibromsalicilis aldehidi,  narevs aduReben 1.5 sT gan-
mavlobaSi. miiReba 1.84 g (72%)  narinjisferi fxvnili. LlR.t 210-2110C
(meTanoli).
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N-(3-karboqsiadamantil-1)-2,4-dihidroqsibenzilidenimini (XLVII)

250 ml kolbaSi aTavseben 60 ml abs. toluols da 1.5g (0.014 moli)
CH3COONa-s narevs, aduReben dinisa da starkis xelsawyoze, 30 wT
ganmavlobaSi, gacivebis Semdeg SeaqvT 2.32g (0.01 moli) 1-aminoadamantan-
karbonmJava da 1.4g (0.01 moli) 2,4-dihidroqsibenzaldehidi,  narevs
aduReben 3 sT-s. miiReba 2.7 g (72%)  narinjisferi fxvnili. LlR.t. 198-
2000C   (meTanoli).

N-adamantoilbenzaldehidis hidrazoni (XLVIII)

1.9g (0.01moli) adamantan-1-karbonmJava hidrazidis, 1.02ml (0.01moli)
benzaldehidis, 3wveT yinulovani ZmarmJavas narevs 40 ml abs. eTilis
spirtSi aduReben 2sT ganmavlobaSi. sareaqcio narevs filtraven,
naleqs recxaven wyliT, aSroben, Rebuloben 2.6g (92.%) ufero
fxvnilisebr masas. lR.t. 209-2100C (meTanoli).

N-adamantoil-4-dimeTilaminobenzaldehidis hidrazoni (XLIX)

1.9g (0.01 moli) adamantan-1-karbonmJava hidrazidis, 1.49g (0.01moli)
paradimeTilaminobenzaldehidis da 3 wveTi yinulovani ZmarmJavas nare-
vs xsnian 40 ml mSral eTilis spirtSi da aduReben 3 sT ganmavlobaSi.
sareaqcio narevs aciveben da filtraven, naleqs recxaven wyliT da
aSroben haerze, miiReba 2.5 g (72.5%) ufero fxvnilisebri nivTiereba.
LlR.t. 214-2160C (meTanoli).

N-adamantoil-2-hidroqsi-3,5-dibrombenzaldehidis hidrazoni (L)

1.9g (0.01 moli) adamantan-1-karbonmJava hidrazids, 2.8g (0.01moli)
3,5-dibromsalicilaldehids da 3 wveT yinulovan ZmarmJavas narevs 40
ml abs. eTilis spirtSi aduReben 3sT ganmavlobaSi. sareaqcio narevs
filtraven, recxaven wyliT, aSroben; miiReba 3.9g (83%) moyviTalo
feris fxvieri nivTiereba. lR.t. 200-2020C (meTanoli).

N-adamantoil-2,4-dihidroqsibenzaldehidis hidrazoni (LI)

1.9g (0.01 moli) adamantan-1-karbonmJava hidrazids, 1.4g (0.01moli)
2,4-dioqsibenzaldehids da 3 wveTi yinulovani ZmarmJavas narevs
gaxsnils 40 ml. abs. eTilis spirtSi aduReben 3sT ganmavlobaSi.
gacivebis Semdeg sareaqcio narevs filtraven, recxaven wyliT da
aSroben, Rebuloben 2.8g (84%) moyviTalo feris fxvnils. lR.t. 195-
1960C (meTanoli).

N -(1-adamantil)- 4-dimeTilaminobenzilamini (LII)

0.04g, 0.01 mmoli LiAlH4 15 ml abs. dieTilis eTerSi umateben 1g
(3.5 mmoli)  NN -(1-adamantil) - 4-dimeTilaminobenzilideniminis 5 ml
eTerxsnars mudmivi morevis pirobebSi. reaqcias atareben 10-150C-ze 1
saaTis ganmavlobaSi. sareaqcio narevs Slian 15%-iani KKOH
wyalxsnariT da filtraven, filtrats recxaven pH=10-mde da  umateben
5 ml qlorwalbadiT gajerebul meTilis spirts. filtrats
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akocentrireben mSral naSTamde, recxaven dieTileTeriT da aSroben,
miiReba 0.7g (70%) yviTeli kristalebi. lR.t. 178-1800C.

NN -(1-adamantil)-2-hidroqsi-3,5-dibrombenzilamini (LIII)

0.035g, (0.9 mmoli) LiAlH4 10 ml abs. dieTilis eTerSi umateben 0.5g
(1.2 mmoli)  NN-(4-(1-adamantil)-2-hidroqsi-3,5-dibrombenziliden imins
eTerxsnars 5 ml mudmivi morevis pirobebSi. reaqcias atareben 10-150C-
ze 1 saaTis ganmavlobaSi, narevs Slian 15%-iani KKOH wyalxsnariT da
filtraven, filtrats recxaven pH=10-mde, umateben 2 ml qlorwa-
lbadiT gajerebul meTilis spirts, filtrats akocentrireben mSral
naSTamde, recxaven dieTileTeriT, aSroben, miiReba 0.4g (80%) yviTeli
kristalebi,  lR.t. 182-1840C.

4-adamantilfenil-4-dimeTilaminobenzilamini (LIV)

0.02g (0.53mmoli) LiAlH4 15 ml abs. dieTilis eTerSi umateben 0.2g (0.56
mmoli)  NN [4-(1-adamantil) fenil- 4-dimeTilaminobenziliden iminis 3
ml eTerxsnars mudmivi morevis pirobebSi, reaqcias atareben 10-150C-ze
1 saaTis ganmavlobaSi. sareaqcio narevs Slian 15%-iani KKOH
wyalxsnariT, da filtraven. filtrats recxaven pH=10-mde, umateben 2
ml qlorwalbadiT gajerebul meTilis spirts  filtrats
akocentrireben mSral naSTamde, recxaven dieTileTeriT da aSroben,
miiReba 0.15g (75%)yviTeli kristalebi, lR.t 177-1790C.

4-adamantilfenil-2- hidroqsi-3,5-dibrombenzilamini (LV)

0.02g (0.53mmoli) LiAlH4 15 ml abs. dieTilis eTerSi umateben 0.2g
(0.56 mmoli)  NN-(4-(1-adamantil)fenil-2- hidroqsi-3,5-dibrombenziliden
iminis 3 ml eTerxsnars mudmivi morevis pirobebSi, reaqcias atareben
10-150C-ze 1 saaTis ganmavlobaSi, sareaqcio narevs Slian 15%-iani KKOH
wyalxsnariT, filtraven, filtrats recxaven pH=10-mde da umateben 2
ml qlorwalbadiT gajerebul meTilis spirts  filtrats
akocentrireben mSral naSTamde, recxaven dieTileTeriT da aSroben,
Rebuloben 0.15g (75%) yviTel kristalebs,  lR.t 206-2070C

NN -(1-adamantoil)-4-dimeTilaminobenzilhidrazini (LVI)

5 ml abs. dieTilis eTers da 0.085g (0.002 moli) LiAlH4 narevs,

wveT-wveTobiT umateben  1g (0.0035 moli)NN-(1-adamantoil)-4-dimeTilami-
nobenzilidenhidrazonis (XLIX) 5 ml  eTerxsnars mudmivi morevis
pirobebSi. reaqcias atareben 10-150C-ze 1 saaTis ganmavlobaSi,
sareaqcio narevs Slian 15%-iani KKOH wyalxsnariT, da filtraven.
filtrats recxaven pH=10-mde da umateben 5 ml qlorwalbadiT gaj-
erebul meTilis spirts. filtrats akocentrireben mSral naSTamde,
recxaven dieTileTeriT da aSroben, miiReba 0.7g (65%)narinjisferi
kristalebi, lR.t. 194-1950C.
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NN -(1-adamantoil)-2,4-dihidroqsibenzilhidrazini (LVII)

0.04g, (1.1 mmoli) LiAlH4 10 ml abs. dieTilis eTerSi umateben 0.3g
(1.11 mmoli)  NN--(1-adamantil)-2,4-dihidroqsibenzilidenimini 5 ml eTer-
xsnars mudmivi morevis pirobebSi, reaqcias atareben 10-150C-ze 20 wT
ganmavlobaSi, narevs Slian 15%-iani KKOH wyalxsnariT da narevs
filtraven, filtrats recxaven pH=10-mde da umateben 2 ml
qlorwalbadiT gajerebul meTilis spirts. filtrats akocentrireben
mSral naSTamde, recxaven dieTileTeriT, aSroben, miiReba 0.4g (80%)
yviTel kristalebs,  lR.t. 170-1720C.

1-(adamantoil)-2-(1-acetil)hidrazini (LVIII)

1g (0.005Amoli) 1-adamantan-1-karbonmJavas hidrazids da 4ml ZmarmJava
anhidridis narevs aduReben 1 saaTis ganmavlobaSi, reaqciis dasru-
lebis Semdeg sareaqcio narevs recxaven neitralur reaqciamde,
aSroben da akoncentrireben. myar naSTs xsnian heqsanSi, filtraven da
akoncentrireben heqsanxsnars. Rebuloben 0.5g (44%) TeTri feris
kristalebi, lR.t. 161-1620C, Rf 0,81(meTanoli/qloroformi1:12) (LVIII),
naSTis meTanolidan gadakristalebiT miiReba TeTri feris kristalebi
lR.t. 161-1620C, Rf 0,70 (meTanoli/qloroformi 1:12) (LIX).

1-(1-adamantoil)-2-(2-qlorbenzoil)hidrazini (LX)

2.2g (0.013 moli) 2-qlorbenzois mJavasa da 2.5g (0.012 moli)PPCl5- is
narevs aduReben 1 sT ganmavlobaSi  20ml qloroformSi, miRebul
adamantan-1-karbonmJavas qloranhidrids acileben gamxsnels, orjer
amowvlilaven 30 ml qloroformiT. sareaqcio xsnars acileben
qloroforms, xolo naSTs xsnian 50ml qloroformSi, umateben 1.95 gr
(0.01 moli) adamantan-1-karbonmJavas hidrazids da 2 wveT trieTilamins.
narevs aduReben erTi saaTis ganmavlobaSi, sareaqcio narevidan
gamoyofil organul fenas recxaven neirtalur reaqciamde, aSroben,
akoncentrireben, miiReba 4.5g (80%) TeTri feris kristalebi, LlR.t.
228-2300C .

1-(1-adamantoil)-2-(4-qlorbenzoil)hidrazini (LXI)

1.94g (0.01 moli) adamantan-1-karbonmJavas hidrazidis 50ml benzol-
eTer xsnars (1:1) da 1.4g (0.01 moli) trieTilamins oTaxis
temperaturaze wveT-wveTobiT umateben winaswar momzadebul para-
qlorbenzois mJavas qloranhidridis 50 ml benzolxnars 40 wT-is
ganmavlobaSi (mJavas qloranhidridi miRebulia 1.56g (0.01moli) pa-
raqlorbenzois mJavas da 2.085g (0.01 moli) PCl5-is narevis 50ml CCl4-Si
duRebiT). 2 sT-s duRilis Semdeg sareaqcio narevs akoncentrireben,
recxaven wyliT, aSroben, miiReba 2.8g (85%) TeTri feris kristalebi,
lR.t. 209-2110C, adamantan-1-karbonmJavas minareviT. gadakristalebis
Semdeg lR.t. 182-1830C (lit. 178-1800C, eTanoli) [13].
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1-(1-adamantoil)-2-(3-nitro-4-qlorbenzoil)hidrazini (LXII)

2.01g (0.01 moli) 3-nitro-4-qlorbenzoismJavas da 1.4ml (0.01 moli) PCl5-
is duRebiT 40ml CCl4-is areSi erTi saaTis ganmavlobaSi Rebuloben
karbonmJavas qloranhidrids, sareaqcio ares amowvlilaven  2-jer 50
ml benzoliT, benzolxsnars acileben vakuumSi, naSTs xsnian 50 ml
abs. benzolSi da oTaxis temperaturaze umateben dimeTilformamidSi
gaxsnil 1.94g (0.01 moli) adamantan-1-karbonmJavas hidrazidis da 1.4 ml
(0.01 moli) trieTilaminis narevs. reaqcias atareben oTaxis
temperaturaze 3 sT ganmavlobaSi, sareaqcio narevs akocentrireben
mSral naSTamde, recxaven wyliT neitralur reaqciamde, Semdeg
heqsaniT da aSroben, miiReba 3.1g (95%) TeTri feris kristalebi, lR.t.
110-1120C.

1-(1-adamantoil)-2-(2-hidroqsi-5-qlorbenzoil)hidrazini (LXIII)

1.5g (0.007 moli) adamantan-1-karbonmJavas hidrazidis 50ml mSral
acetonxsnars, 1ml (0.01 moli) trieTilaminis areSi wveT-wveTobiT
umateben 5-qlorsalicilismJavas qloranhidridis benzolxsnars
oTaxis temperaturaze. qloranhidridi momzadebulia 1.72g (0.01 moli) 5-
qlorsalicilismJavas da 2.085 (0.01 moli) PCl5-is 50ml CCl4-Si duRebiT.
reaqcias atareben 3sT-s wylis abazanaze, reaqciis dasrulebis Semdeg
sareaqcio narevs akoncentrireben mSral naSTamde, naleqs recxaven
wyliT neitralur reaqciamde, Semdeg heqsaniT, miiReba TeTri feris
kristalebi 2.9g (83%), lR.t. 140-1420C.

N,N/ -bis-(1-adamantoil)hidrazini(LXIV)

2.2g ( 0.013 moli) adamantan-1-karbonmJavasa da 2.5g (0.012 moli)PPCl5- is
narevs adureben 1 sT ganmavlobaSi  20ml qloroformSi,  miRebul
adamantan-1-karbonmJavas qloranhidrids acileben gamxsnels da  SeaqvT
30ml CCl4, kvlav acileben vakuumiT, miRebul qloranhidrids xsnian 50
qloroformSi da umateben 1.95 gr (0.01 moli) adamantan-1-karbonmJavas
hidrazids da 2 wveT trieTilamins. sareaqcio narevs aduReben erTi
saaTis ganmavlobaSi, organul fenas amuSaveben wyliT, recxaven
neitralur reaqciamde, aSroben kalciumis qloridze, gamxsnelis
mocilebis Semdeg Rebuloben 4.5g, …(75%) TeTri feris fxvnilisebur
kristalebs. LlR.t. 229-2310C.

1-(1-adamantoil)-2-(2-hidroqsibenzoil)hidrazini (LXV)

1.94g (0.01 moli) adamantan-1-karbonmJavas hidrazidis 50ml aceton
xsnars da 1.4 (0.01 moli) trieTilamins oTaxis temperaturaze, wveT-
wveTobiT umateben winaswar momzadebul salicilis mJavas
qloranhidridis 50 ml benzolxnars 40 wT-is ganmavlobaSi. romelsac
amzadeben 1.4g (0.01 moli) paraqlorbenzois mJavas da 2.085g (0.01 moli)
PCl5-is narevis 50ml CCl4-Si duRebiT. sareaqcio narevs ayovneben 6 sT-
is ganmavlobaSi oTaxis temperaturaze, akoncentrireben mSral
naSTamde, recxaven wyliT neitralur reaqciamde, Semdeg heqsaniT da
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aSroben, akristaleben abs. acetonidan. miiReba 2.5g (65%) TeTri feris
kristalebi. lR.t. 1800C.

1-(1-adamantoil)-2-(3-acetilaminoadamantoil)hidrazini (LXVI)

2.84g (0.01 moli) HHOOC-Ad-NHCOCH3-sa da 2.71g (0.01 moli) PCl5-is
narevs 50 ml CCl4-Si aduReben 1 sT-s ganmavlobaSi, ris Sedegadac miRe-
bul 3-acetilaminoadamantan-1-karbonmJavas qloranhidrids acileben
gamxsnels vakuumSi, amuSaveben 50 ml mSrali benzoliT da acileben
vakuumSi, naSTs xsnian 50 ml benzolSi da oTaxis temperaturaze
mudmivi morevis pirobebSi 40 wuTis ganmavlobaSi wveT-wveTobiT
umateben  30 ml acetonSi gaxsnil 1.5g (0.007 moli) adamantan-1-
karbonmJavashidrazids da 1.4 (0.001) ml trieTilamins. sareaqcio narevs
ayovneben 12-15 saaTis ganmavlobaSi, Semdeg akoncentrireben da naSTs
recxaven 3% NaOH-iT da wyliT neitralur reaqciamde, aSroben,
Rebuloben 1.42g (42%) produqts, lR.t 220-2250C.

bis-(1-adamantil)-1,3,4-oqsadiazoli (LXVII)

0.5g (2.09mmoli) N,N/-bis-(1-adamantoil)hidrazins (LXIV) gaxsnils
20 ml cxel ZmarmJava anhidridSi, morevis pirobebSi amateben 4 wveT
60% HClO4, 15 wT-s duRilis Semdeg narevs aciveben da Slian 30 ml
yinulovani wyliT, naleqs  filtraven, recxaven Na2CO3 najeri xsnariT,
Semdeg wyliT neitralur reaqciamde da aSroben, miiReba  0.2g (40%)
TeTri feris kristalebi. lR.t. 209-2100C (acetoni); lit. >204-2050C [93].

2-adamantil-5-meTil-1,3,4-oqsadiazoli (LXVIII)

0.5g (2.1mmoli) N,N/-(1-adamantoil-2-acetil)hidrazins (LVIII) xsnian
15ml cxel ZmarmJavaanhidridSi, umateben 4 wveT 60% HClO4 mudmivi
morevis pirobebSi, 15 wT-s gacxelebis Semdeg narevs aciveben, Slian
30ml yinulovani wyliT. naleqs  filtraven, recxaven Na2CO3 najeri
xsnariT, Semdeg wyliT neitralur reaqciamde da  aSroben, miiReba 0.1g
(20%) TeTri feris kristalebi. lR.t. 155-1560C.

2-adamantil-5-(-2-qlorfenil)-1,3,4-oqsadiazoli (LXIX)

a. 0.5g (1.5mmoli) N,N/-(1-adamantoil-2-qlorbenzoil)hidrazins xsnian
20ml cxel ZmarmJavaanhidridSi, umateben 4wveT 60% HClO4 mudmivi
morevis pirobebSi, 15 wT-s gacxelebis Semdeg narevs aciveben da Slian
50 ml yinulovani wyliT. naleqs  filtraven, recxaven Na2CO3 najeri
xsnariT, Semdeg wyliT neitralur reaqciamde, aSroben, Rebuloben
0.15g (30%) TeTri feris kristalebs.. lR.t. 168-1700C,
b. adamantan-1-karbonmJavas hidrazidis 1.95g (0.01 moli), da 1.56 g

(0,01mol) orToqlorbenzois mJavas narevs umateben 8ml fosforis
oqsiqlorids, narevs acxeleben ukumacivriT 1 sT. gacivebis Semdeg
Slian 50g yinulovani wyliT morevis pirobrbSi, gamoyofil nedl
produqts filtraven, aneitraleben natriumis hidrokarbonatiT da
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recxaven wyliT neitralur reaqciamde, aSroben, naSTs
gadaakristaleben eTanolidan, gamosavlianoba 2.7g (85 %).

2-adamantil-5-(4-qlorfenil)-1,3,4-oqsadiazoli (LXX)

a. 0.5g(1.5mmoli) N,N/-(1-adamantoil-4-qlorbenzoil) hidrazins (LXI) xs-
nian 20ml cxel ZmarmJava anhidridSi, umateben 4 wveT 60% HClO4

mudmivi morevis pirobebSi, 15 wT-s gacxelebis Semdeg narevs aciveben,
Slian 30ml yinulovani wyliT, naleqs filtraven, recxaven Na2CO3
najeri xsnariT, Semdeg wyliT neitralur reaqciamde,  aSroben,
miiReba 0.15g(30%) TeTri feris kristalebi. lR.t. 176-1770C.
b. adamantan-1-karbonmJavas hidrazids (1.94g, 0.01 moli) da paraqlor-

benzois mJavas (1.56g, 0.01moli) umateben 8ml fosforis oqsiqlorids.
narevs  acxeleben ukumacivriT 1 sT da gacivebis Semdeg Slian yinu-
lovani wyliT (50g), gamoyofil nedl produqts filtraven, recxaven
natriumis hidrokarbonatis xsnariT da wyliT neitralur reaqciamde,
aSroben, akristaleben eTanolidan, gamosavlianoba 2.7g (85%).

2-adamantil-5-(3-nitro-4-qlorfenil)-1,3,4-oqsadiazoli (LXXI)

a. 0.5g(1.3mmoli) N,N/-(1-adamantoil-3-nitro-4-qlorbenzoil) hidrazins
(LXII) xsnian 20ml cxel ZmarmJavaanhidridSi. mudmivi morevis pirobebSi
amateben 4 wveT 60% HClO4, 15 wuTis gacxelebis Semdeg narevs aciveben,
Slian 30ml yinulovani wyliT, naleqs  filtraven, recxaven Na2CO3
najeri xsnariT, Semdeg wyliT neitralur reaqciamde da aSroben,
miiReba 0.2g (39%) TeTri feris kristalebi. lR.t. 184-1850C.
b. adamantan-1-karbonmJavas hidrazids (1.94g, 0.01 moli), 3-nitro-4-qlor-

benzois mJavas (1.87g, 0.01moli) da 8ml fosforis oqsiqloridTan
acxeleben ukumacivriT 1 sT. gacivebis Semdeg sareaqcio narevs Slian
yinulovani wyliT (50g), morevis pirobebSi, gamoyofil nedl produqts
filtraven, recxaven natriumis hidrokarbonatis xsnariT da wyliT
neitralur reaqciamde, miRebul myar masas aSroben, akristaleben
eTanolidan, gamosavlianoba  3.05g (85 %).

2-adamantil-5-(2-hidroqsifenil)-1,3,4-oqsadiazoli (LXXII)

a. 0.5g(1.6mmoli) N,N/-(1-adamantoil-2-hidroqsibenzoil)hidrazinis (LXV)
xsnars, 20ml cxel acetanhidridSi amateben 4wveT 60% HClO4 mudmivi
morevis pirobebSi, 15 wT-s cxelebis Semdeg narevs aciveben, Slian 30ml
yinulovani wyliT, naleqs  filtraven, recxaven Na2CO3 najeri xsnariT,
Semdeg wyliT neitralur reaqciamde,  aSroben, miiReba 0.2g (39%)
TeTri feris kristalebi. lR.t. 192-1940C.
b. 0.5g (1.6 mmoli) N,N/-(1-adamantoil-2-hidroqsibenzoil) hidrazinis da
4ml fosforis oqsiqloridis nrevs acxeleben ukumacivriT 1 sT ganma-
vlobaSi, gacivebis Semdeg Slian yinulovani wyliT (25g), ayovneben
0.5sT, gamoyofil nedl produqts filtraven, recxaven wyliT
aneitraleben natriumis hidrokarbonatis xsnariT da myar masas
aSroben da akristaleben eTanolidan,  gamosavlianoba 0.15g (95%).
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2-adamantil-5-(2-hidroqsi-5-qlor)-1,3,4-oqsadiazoli (LXXIII)

0.5g (1.3mmoli) N,N/-(1-adamantoil-2-hidroqsi-5qlorbenzoil) hidrazi-
nis (LXIII) da 4ml fosforis oqsiqloridis narevs acxeleben ukumaci-
vriT 1 sT ganmavlobaSi, gacivebis Semdeg sareaqcio narevs Slian yinu-
lovani wyliT (25g) da  ayovneben 0.5sT, gamoyofil nedl produqts
filtraven, recxaven natriumis hidrokarbonatis xsnariT da wyliT,
myar masas aSroben da akristaleben eTanolidan,  gamosavlianoba 0.4g
(95 %). lR.t. 200-2050C.

N-α-ferocenil-2,5-diCanacvlebuli-1,3,4-oqsadiazolis perqlorati
(LXXV-LXXVII)

zogadi meTodika. eqvimoluri raodenobiT 2,5-diCanacvlebul-1,3,4-

oqsadiazolis da α-ferocenileTanolis narevs xsnian 5-10 ml
CH2Cl2-Si, umateben 0.2-0.5 ml 70% HClO4-is wyalxsnars da intensiurad
ureven 2-3 saaTis ganmavlobaSi oTaxis temperaturaze. reaqciis
dasrulebis Semdeg umatenen 30-40ml eTers, ayovneben 12-16 saaTis
ganmavlobaSi, aciveben 5-100C-mde. warmoqmnil naleqs filtraven, Rebu-
loben Seferil kristalebs 60-75% gamosavlianobiT.
N-α-ferocenileTil-2,5-bis-(1-adamantil)-1,3,4-oqsadiazolis perqlorati
(LXXV): 0.5g (65%), yavisferi kristalebi, lR.t. >2900C.
N-α-ferocenileTil-2-(1-adamantil)-5-(3-nitro-4-qlorfenil)-1,3,4-oqsadi-
azolis perqlorati (LXXVI): 0.7g (60%), muqi feris krisalebi, lR.t.
185-2000C.
N-α-ferocenileTil-2-(1-adamantil)-5-(2-hidroqsifenil)-1,3,4-oqsadiazo-
lis perqlorati (LXXVII): 0.8g (75%), moyviTalo- moyavisfro, lR.t. 165-
1750C.

hidrazido-hidrazonuli ligandebis: N-(1-adamantoil)benzaldehidis
hidrazoni (L/), N-(1-adamantoil)-N/-(4-dimeTilamino)-benzaldehidis
hidrazoni (L//), N-(1-adamantoil)- N/-(2,4-dihidroqsibenzaldehidis

hidrazoni (L///) rkina-(II)-is da spilenZ(II)-is koordinaciuli naerTebi
(LXXVIII-LXXXII)

sareaqcio kolbaSi aTavseben ligands, umateben 8-10 ml eTilis
spirts da narevs acxeleben ligandis gaxsnamde. WiqaSi xsnian marils
(CuCl2.2H2O an FeSO4•7H2O) wyalSi da Segrilebul organul ligandian
xsnars wveT-wveTobiT umateben momzadebul marilxsnars, ayovneben 2-10
dRis ganmavlobaSi, warmoqmnil naleqs filtraven, recxaven eTilis
spirtiT, aSroben, Rebuloben Sesabamis kompleqsnaerTebs:
Fe(LII)2SO4 •4H2O moyviTalo kristalebi, 1.8g (95%), lR.t. 320-3950C.
(LXXVIII).
Cu(LII)2Cl2•2H2O momwvano-yviTeli kristalebi, 1.4g (97%), lR.t. 285-3800C
(LXXIX).
Cu(LI) 2Cl2 •2H2O Ria yviTeli kristalebi, 1.9 (98%), lR.t. 270-3950C (LXXX).
Cu(LIII)2Cl2 •2H2O Savi feris kristalebi, 1.85g (94%), lR.t. 260-3900C
(LXXXI).
Fe(LIII)2SO4•4H2O mwvane feris kristalebi 1.45g (97%), lR.t..310-3850C
(LXXXII).
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daskvnebi

1. sinTezirebulia ferocenis da adamantanis Semcveli acetilenuri
rigis hidroqsiwarmoebulebi _ antikancerogenuli da antimikrobuli
preparatebis: 1-ferocenil-1-fenil-1,4-dihidroqsibutin-2 (Fc-A), 4-adaman-
til-1,4-dihidroqsipentin-2, 2-hidroqsi-2-(1-hidroqsipropinil)adamantani,
struqturuli analogebi.

2. Seswavlilia eTinilferocenis, propargilis spirtis da 2-hidroqsi-
2-eTiniladamantanis kondensaciis reaqciebi adamantanisa da ferocenis
rigis ketonebTan. aRmoCenilia, rom acetilenuri naerTebis magnium-
bromwarmoebulebi nukleofiluri gamxsnelebis areSi advilad Sedian
reaqciaSi adamantanonTan, acetiladamantanTan, ufro Znelad acetil
da diacetilferocenTan; benzoil da dibenzoilferocenTan reaqcia
ar mimdinareobs, xolo liTiumwarmoebulebTan urTierTqmedebiT
advilad miiReba Sesabamisi naerTebi.

3. Seswavlilia naerTebis: bis(2-hidroqsi-2-adamantil)eTinis, 2-hidroqsi-
2-(1-hidroqsipropinil)adamantanis, 4-adamantil-1,4-dihidroqsipentin-2-is,

1(2-hidroqsi-2-adamantil)-3-fenilbutinis da 1,1/-bis(1-fenil-1.4-dihidroq-
si-2-butinil)ferocenis anionotropuli gadajgufebis, aRdgenisa da

eTerifikaciis reaqciebi. dadgenilia, rom ferocenis birTvTan -
mdgomareobaSi OH jgufi advilad ganicdis gadajgufebas, aRdgenas da
meTilirebas, vidre adamantanis birTvTan myofi.

4. pirvelad miRebulia ferocenze dafuZnebuli ruTeniumis pinseruli
kompleqsi, RuCl(CO)[{2,5-(t-Bu2PCH2)2C5H2}Fe(C5H5)], 1,3-bis{(di-t-butilfo-
sfino)meTil}ferocenis kompleqsTan RuCl2(DMSO)4 reaqciiT. ruTenium-
qlorokarbonil pinseruli kompleqsis naxSirbad monoqsidTTan
reaqciebSi miRebulia neitraluri da kationuri dikarboniluri
kompleqsebi.

5. sinTezirebulia ferocenilbutadiinilis Semcveli oqro-reniumis
kompleqsi Re2(AuPPh3)(µ-C4Fe)(CO)8. oqro-ferocenilbutadiinilis Au(P-
Ph3)C4Fc da direniumis Re2(CO)8(NCMe)2 kompleqsebis Termul reaqciaSi
miRebulia uCveulo aRnagobis oqro-reniumis klasteri Re4(AuPPh3)(µ4-
C2)(µ3-C2Fc)(NCMe)(CO)12. klasteri Seicavs µ4-dikarbidur da µ3-fero-
cenalkinilur ligandebs, romlebic warmoqmnilia butadiinilis
centraluri C-C bmis gaxleCis Sedegad.

6. Seswavlilia adamantanis rigis aminiebis, adamantan-1-karbonmJavas
hidrazidis da 3-aminoadamantan-1-karbonmJavas urTierTqmedebis reaqci-
ebi aromatuli rigis aldehidebTan. miRebulia Sesabamisi azomeTinebi,
romelTa aRdgeniT gamoyofilia Sesabamisi aminebi.

7. Seswavlilia adamantan-1-karbonmJavas hidrazidis acilirebis reaqci-
ebi. miRebulia di- da triacilhidrazidebi. hidrazidohidrazonebis da
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diacilhidrazidebis bazaze sinTezirebulia 2-adamantil-5-aril-1,3,4-
oqsadiazolebi.

8. sinTezirebulia da Seswavlilia d-metalis koordinaciuli naerTebi
adamantanSemcveli hidrazonebis bazaze: N-(1-adamantoil)-N/-(4-dimeTil-
amino)-benzaldehidishidrazonis(LII) rkina(II)-is diaqva kompleqsi, N-(1-
adamantoil)-N/-(4-dimeTilamino)-benzaldehidis hidrazonis (LII) spilenZ-
(II)-is kompleqsi, N-(1-adamantoil)-N/-benzaldehidis hidrazonis (LI)
spilenZ(II)-is kompleqsi, N-(1-adamantoil)-N/-(2,4-dioqsibenzaldehidis)hi-
drazonis (LIII) spilenZ(II)-is kompleqsi, N-(1-adamantoil)- N/-(2,4-dioqsibe-
nzaldehidis)hidrazonis (LIII) rkina(II)-is kompleqsi.

9. naxevradempiriuli kvantur-qimiuri (AM1 (Austin Model 1) [CS MOPAC
(Chem 3D Ultra-version 8.03) meTodiT A dadgenilia organuli ligandebis
kompleqswarmoqmnis unaroba.
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