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ANNOTATION

NEGUTA El ena ASynthesis and study of the
Bi(lll) with aminopolycarboxylate ions and thiosemicarbazone of Zormylpyridine and its
derivativeso, PhD thesis in chemical sci el
Chisinau, 2024

Thesis structure: the paper consists of introduction, 4 chapters, general conclusions and
recommendations, bibliography from 154 sourc&3 fages of basic tex83 figures and %
tables. The results obtained on the thesis topic were published in 12 scientific papers, including
category B articles, 6 conference abstracts and an invention patent.

Key words: copper(ll), bismuth(lll), homometallic complexes, heterometallic compjexes
aminopolycarboxylate (APC), thiosemicarbazones, antimicrobial and antifungal activity,
antioxidant properties.

The aim of the work: fpmparative structural and biological study of the hermod
heterometallic complexes of Cu(ll) and Bi(lll) with smalldigds: aminopolycarboxylate (APE)
thiosemicarbazones offarmylpyridine and its derivatives to elucidate the factors that amplify
the biological activity.

Research objectivesestablishing the optimal conditions for the synthesis of hand
heterometdic coordination compounds of Bi(lll) and Cu(ll) using APC ions aridrnyl-, 2-
acetyt and 2benzoylpyridine (HL) thiosemicarbazones as chelating agents; determination of the
chemical composition, purity and structure of the substances obtained witblphef different
physicechemical methods of analysis; determination of the biological activity of the synthesized
compounds to elucidate the influence of the following factors: a) the substitugrtqiR the
carbonyl carbon; b) the thiol/ionic form tfe ligand; c) the substituent?Rn the 4N position of
the thiosemicarbazone; d) the nature of the metal ion; e) the nature of the APC anion; f) the rati
between the ligands. In the heterometallic complexes, additionally, the influence of the seconc
metal ion was analyzed.

Scientific novelty and originality: synthesis of 57 hom@nd heterometallic coordination
combinations of Cu(ll) and Bi(lll) with aminopolycarboxylate ions and thiosemicarbazones of 2
formylpyridine and its derivatives. Determinatiohthe composition, purity and structure of the
synthesized compounds using IR spectroscopy, Nuclear Magnetic Resonance spectkbscopy
NMR, *C-NMR, elemental analysis and single crystal/powdera¥ analysis; antibacterial,
antifungal and antioxidant aeity research.

The scientific problem solved:new agents with antibacterial, antifungal and antioxidant
properties were obtained based on the coordination compounds of Cu(ll) and Bi(lll) with
aminopolycarboxylate and thiosemicarbazone ionsfofi2ylpyridine.

Theoretical significance: the obtained esults can be used to obtain new herand
heterometallic coordination compounds with high biological properties.

Application value: coordinative combinations were obtained which are approximately 337
times more active than Furacilin and approx. 78 timeseractive than Nystatin.

Implementation of the scientific results:a heterometallic compound of Cu(ll) andIB)
was patented, which exhibits high antimycotic activity against fungi oCtdedida albicans
species and, thanks to these properties, cahdpplication in medicine and veterinary medicine
for the prophylaxis and treatment of mycoses.
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6MeFopytsc
6MeFopytsc4Me
6MeFopytsc4Et
6MeFopytsc4Ph
6MeFopytsc4dMe
6MeFopytsc4dEt
6MeFopytsc4dPr
6MeFopytsc4Po
6MeFopytsc4pip
6MeFopytsc4hem
6MeHFopytsc
HFopytsc4dPr
HFopytsc4Chex
HFopytscppz4Me
HFopytsc
HFopytsc4CIPh
HFopytsc4Ph2,3dMet
HFopytsc4Me
HAcpytsc
HAcpytsc4Me
HAcpytsc4dMe
HAcpytsc4Me
HAcpytsc4Et
HAcpytsc4Ph
6MeHAcpytsc4Me
6MeHAcpytsc4Et
6MeHAcpytsc4dMe
6MeHAcpytsc4dEt
6MeHAcpytsc4dPr
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4-metiltiosemicarbazona-Betil-2-formilpiridinei
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4,4dietiltiosemicarbazona-thetil-2-acetilpiridinei
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SD
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ion aminopolicarboxilat

acidul etilendiamintetraacetic

acidul 1,2-ciclohexandiamintetraacetic

acidul dietilentriaminpentaacetic

concentra™HHi a mini mkt i nhi

concentra™™ a mini mt
concentra™™ a mini mt
concentr a’H a

abatere standard

tiosemicarbazona aldehidei salicilice
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INTRODUCERE

Actualitatea Hi i mRerztian elan "Hae mai aalb ord att
cel e mai mar i ameni n™HLr i | a adr es dezvsltaraatde £ "Hi
noi antibiotice sau molecule care prezintt
ce mai i mportantt [ 1, 2] . Cn multe cazuri,
model e de r-drpbgt ¢ MibiRapacidien de a produce biofilm, toate acestea
duc©nd | a persisten™a agen™H | or patogeni .
(OMS) raporteazt ct doar “"n Uniunea Europe:
infec™Hilemebraezi stente dob©ndite "n spital

Maj oritatea medicamentelor utilizate “n
sa acordat multt aten™Hi e complecHilor cu I
CompuHi i cooaldehati 8d @r emehtt c areaxccteebad ns"Hi
agen™H an@6émi ctTodbeine remarcat faptul ct pr
biologicactivisunt : o stabilitate ter modi podametaldlas uf

loculactiv,o bunt st abiHi mtoaitd eltiud raclti taidetc vamis tDe
mol ecul art mict CHi sol ubil it at penesaméenbrariele ~ r
bi ol ogice prin difuzie pasivt [7].

A fostdemons r a't ct compl exar emalecuret ghrl oe bHan

varietate semnificativt de activitkt™Hi bi ol
antimicrobieneut i | i z©nd compl ecHi ,met aloinctiur ctegelk i g
i novatoare pentru cercetdttori [ 8] . Bazel e &

mul titudinea de propri ettt Hi bi ol ogice pe ceé
antiproliferativE€hniicoapt emiHCt obi éumbeze Hchifh. d e
"ncegedbzaol ta dupt [Hale|cCepslatida, uc compbek & platineidl);s

remarcata fiind unul dintre cele mai eficiente medicamente antitumorale. Utilizarea sa se extinde
laogant | argt de tipuri de cancer, I nclDed ©nd

descoperirea medicamentelor pe baza c¢compuHi

interesdeosebipentrudiversec er c et L r i [ 13] .

Bazele Schiff sunt ob™Hi nute prin reacHi
sau cetone [ 14] . Ti os emi c ardbbaz Schife d \e ©Oatothip r e :
donorides u | dea Ho t . Ti osemi car bazoeameprei rs umd g c Hiea c

"ntre aldehide sau cetone cu tiosemicarbazi
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Ti osemi carbazonele prezintt un interes
fi: antitumorale, antibacteriene, antivirale, amth er cul oase Hi29 ]antAprail ca
medicale ale tiosemicarbazooel au “~nceput cigeti" mpatvia tmubamici
leprei [303 2] . Cn ani i Kai zeci au fost descoperi
K,d up &t mul t Metisazonmac Matbdranul au fost utilizée pentrutratareavariolei [33].
Meti sazona este efi ci entdncaurpfedelonsgcandaejanw s u |

maiestaut i lciaz amekdi cament [ 34]. Cn aceastt peric
acti vitt™ii antitumorale ale tiosemicarbaz:i
Triapinei (tiosemicarbazonad&@ninopiridin2-c ar boxal dehi dt), care " n

clinic a fazei Il pe mai multe tipuri de cancer [36]. Acavit ea sa anti tumor al |
foarte | argt, dar este dependentt "~ n mare p

DeHi "n wultimele decenii chimioterapia t
"mbunttt™Hi rea rateVvVotr, dde sapemenedduiHi e muat
i mitatt, rezisten™Ht | a mai edonte [37,88 medi c amen

Aceste probleme au det er nmalntagr rcantiimi éHt i b a

ioni de metale, cu propre t £ "Hi farmacol ogice “mbuntt £ ™Hit
cupru(ll) au arttat rezultate promi Hotoar e
de |l a presupunerea c¢ct metalele endogene p

comparativ cucelulele canceroase. Cu toate acestea, cuprul(ll) poate fi, de asemenea, toxic dir

cauza activitte™ii sale redox aHi tafeibruiit ts™Hi if
al "Hi meotnail ede Cupr ul e s ttre majpntatea brgamsmelor aeeobeg falosit a |
ca cofactor structur al Hi catalitic ‘'Hi “n C

cont de acest lucru-& acor dat mulktr ihe ad reinsSHneel ocrerdcet ab s
di st 1[44b4B] Hnetabolismul H i eetccu perHi | u i [ 46, 47] precu

dezvoltarea cancerul ui Hi a altor boli [ 4 8]
Cn wultimii ani o atenHi e deosebitt “~n d
medi cina compuHi lioornit edrea peiugmuwti (111 ) . Bi s mt

net oxi c. Dat or i tt ragereehiilibere de eleceodshianii deBi(llllpotl 6 |
st f or me z anunerege coerdirtdie mari [52] care sunt responsabilipengf i ci e n

bi ol ogict ridicatt Hi toxicitatea schbzutt

sifilis, di aree, gastrittét Hi colittk.
Deremarcatc £ bi s mut uéagéntalnit)i m <ctreoebum@man | a care
d e z v o Icdresate un etésinergic cu antibioticele[383 5] . Dintre propri et

a compuHi)l sre Euoofnbhtereddelicabacter pylori n a f egastHiintestinale e
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[56-6 0] 'Hi I nhi baieVa2 vHirauastuel nutilon&ésiia [66HR2] . Ac e a
descoperire este deosebit de importantt "~ n

experi en’Hei de pest eH. pyori, ceg@muhkideal pehtru tratarea acestaie n

i nf ec ™i i r £t m@n eMani e dreuflitn idte c[CoBi(lIB au@ost, de asenienea, c
Il nvestiga™Hi intens ca poten’Hi ale medi cament

De asemenea, compuHi.i bi smutului (1189.) pr
Un studiu remarcabil a demonstrat o ratt
concentra’'Hi e de @lBZIY. VéddrealGoa acestui complexesteedr 41 nM,
adict de aproximativ 100 dEO.ori mai mict de

Cercet HatDempiair t denent ul Chi mi e, Universitat
anul 2008, ub tdésammpt ve'Hii zceozoemdtalic detipuhCu(IHBi(BDt-APEC o
cu tiosemicarbazona aldehidei salicilice Ac e Ht | compuHi au demonst
i nhi barea prolifertrii -6del ulbeHionr©ndle ol eruactetmi
semni ficatiwv m a($0%) m econplexudue bo@ometali@ b Cu (1 1) cu
ti osemi d7dlr bazont

Rei eHi nd disooputlect tereseest puws el comparativ st
compl ec HiHiorh ehtoemmoo met al i ci ai Cu(1l 1) ‘Hi Bi (
(APC) - tiosemicarbazone alef2or mi | pi ri di nei Hi deri va'i | ol
amplifickt activitatea biologict.

Obiectivele cercettrii

U stabilirea condi H il or opti meHdehst et eml
aiCu(ll)WBiI(l ') folosind “~n cal it d&tcdtd, ditpa kaig e n
tiosemicarbazonele-brmil-, 2-acetit Hi-b &nz oi | pi ri di nei cu s

pozi H a 4N,;

0 determinarea compozi Si esiubcshtiami Sceel,o rp uorbi §i-
diferitor metode fizicec hi mi ce de anali zt: analiza el
razel or X pe monocristal Hi difrac'™i a r:

U determinarea activitintHet i za "dilcidape e e ta"Hexilc
urmbttorilor factori
- substituentul (R de la carbonul carbonilic;

- forma tiolickt/tionickt a ligandul ui ;
- substituentul(® pozi Hha 4N a ;tiosemicarbazonei
- natura ionului metalic;

- patura anionului APC;
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- raportul dintre liganzi.

Ceompl ec Hi i het erometal i ci ;aldaleafioomdtalicanal i

| poteza censctet Ltrnisi ntezaHunbet aa®wmebinpu
Bi (I'l'l') cu ioni ami nopolicarboxilat (APC)
coordi naii wireab'iHt hu i nteres pentru ob™Hi nere
antifungi ce 'Hi anticancer.

Sinteza metodologieide cercatr e Hi j usti fi carea metodel

Ti osemi carbazonel e au fost sintetizate
specialitatd72, 73]. Puritatediosemicarbazonela f o st cu @utorulcrontamdrafiepe
strat sdrdsébpigl & H$ p spidet regoopinéHt na gBORMN.c £ 1

Combina™i il e e®6or hiematriowmet abmoe ob™H nute a
metode fizicec hi mi ce de anal i z¢L. A n a lajutarnd anadiZatermhe nt a
elementaGmbH VaricEL-II-CHNOS EI|l ement al Analyzer, “n cC.
Hi Anorganict al I nstitutul ui d da spgzbtrometrué .

BRUKER ALPHA " n cadr ulAJarbsoatad o'rrul Bii o f, galvma ce
USM.Di frac™i a cu r afostr eXxalpiez antotn olcar ilsntsatli t ut ul
pPetru IPaoHi,p RomOni a) ®BoluaeirndP&EXf i d ddtdetarextcra
EOS CCD HMo-Ku®diadcedi a razelor X pe pulbere
Regi onal I nterdiedaicalSii maral Htpieint $iuf i S8budi u
(CaRISMA), USM.

Pertru unii compledl s i nt et i z a "Hiactivatatefiaonstti ndi ect rraqy bmiti annaht |
dout t ul-poeiive: StaBhylacoccus aureUATCC 25923),Bacillus cereus(ATCC
11778) Hi d eegativetEscherichia coliATGCmM5922) Acinetobacter baumannii
(BAA-7 4 7)) . La fel, a f oesat adnettiefrummigni actttCanthilp od ¢
albicans( ATCC 10231) . Cercettril e auude Miorabiblogetle c t
Agen™i ei Na'Hi onalCéai He nElunt Mol e oR@bl i ct,

Pe | @ogbLvantiHnil @r ob i e n eu fokti analeza tHii f upnkgdHpct e, ¢
antioxidatvea unora dintre compuHii coordinativi ¢
Laboratorul ui de Sistematict THi Fil ogeni e
Moldova.

Nout at ea iHiatcerai gHtnaln™i fi ct.

Au fost determinate condi "Hi5dempyplii meo are
cu |l iganzi pol i de @Gcao’lip urki c 'Htoio,r dd inratt ri e il4& ehroe
c omp u Hi h o mo me 23cloinpil eaci'Hi Bih(elt k8li )¢ mikkit &, i ¢iol G8 |
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de l'i ganzi ioni i ami nopol i doamildh &-acetlh sddi 2- 'Hi
benzoil piri ddcestera €®©u dput v ailHe Xge manacristddiae fost ¢ u
determinate structurile cristaline@2c o mp | BE0c imp uHi h o mo md¢ amp © Hi
homomet al i ci 8caompBie(ClHIi | )h eHieBi(lo))mA t1 tos$t idetarmina u ( |
activitt "Hantireicrobene antifungce H i propriett™i | e antioxidat
ob™Hi nuHi . A fost brevetati hl Ic)ompasar eneman
fungi ost at i cCandidaalBidangsidee 3slp,e9c i car i ma i “"nalttk d
14 or i mai " naltt dec©t prototipul [ 75] .
Val oarea apltececaii wtonstt “"n sinteza HHI
heterometalici ai Cu(ldigarHiox Bli &t I I'Hi cw it
2f ormi |l piridinei Ho mpdueHii va(Hi ide mo ns tArcaetHt 0 @
antifungict ‘'Hi antSaax i odba™ii vkt sceormmhb ifniac™dHitii v
aproximativ 337 mai active dec®©t Furacilina
Rezultatele ob™ nute aubdrotsitc ovlad o'rn fri ewit

categoria B, pr eca@rme ZHi maptrei nl ap rceoznefnetrairne’de an a
asemenea, a fost ob™i nut Hi un brevet de in
Cercetadaunifost efectuate " n cadrul proiec
remarcabile “n medicint (biofarmaceutict).
ac H uni i acestor produse noi ‘Hi atamerguluimueort ar
p at ol cadajfruli20.80009.5007.10.
Vol umul Hi structura tezei

Lucrareaestec r pesiZ3pagin de t ext d@&3f b guktabdedbituctdra | u d
sa cdneatintroducer e, rezumat ul tezei scris
abrevierilor, patru capit ol ® dedresurde ebibliografice, o n
decl ar a™Hi a g rritvs pnudn -cd eandicdlieder 'Hi CV

Sumarul capitolelor tezei.

Cintroduceree st e descrist actualitatea Hi i mp
cercetare, i poteza de <cercetare, sinteza n
analizt al ese, probl ema Htiin™™i fickt Hi val o

Capitolullest e structurat “"n 5 subcapitole “n
|l iteratura de specialitate. Cn acest capi
coordinativi, unel e metode deoradianatzitv édi olx”

sunt descrise pe leaomguddct ovi tbdHrdenbit ohbogac

tiosemicarbazone.
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Capitolul 2 cuprinde4 subcapitoldeescnmi sarenesadel e

c o mbi n a "Hitve hom@ir dh ent e r oQue(tlall)i cHi aBie( I 1 1) cu i
Hi t i os e mi-formilpibdinai Blin e ¢l e r. evaseihtngad ne ia c e ssuntdescnse t O |
metodele fizicec hi mi ce dee oambalniaZHL i & o o i cubepci ar fhaaaliza v e
el emegtexltr oscopia | R, difr ac  Ha mzelorXzpe pulberte X
precumHi met odel e de det er mi n ailorAstel, suditld osti it Vi™Hi
antimicrobiene a f o&rmampeztiwecStaphgldcocqueaurdudacilus t u |
cereus’Hi d o u LGrammoebativie: Escherihia coli’H iAcinetobacter baumanniiStudiul

acti vi t t "Hifastcecetafii fnu npg ftlpireCandida dbicans” n  t iproppigt.cHi | e
antioxiddive au fostevaluae cu ajutorul metodei spectrofotometrié8TS.

Capitolul3const £ di n 5 rs udstedaepcristudidl gructural spectrele IR
al e combi na Hi ihbnmor Hicoloe tdée m@nmCGuv&!lli)c e Hia Bi (I
aminomlicarboxilatHi t i o s e mi-formilpibdngi.onel e 2

Ceapitolul4est e analizatt i nohfl ee nidbvitatbaiblegicti t or
a comphandiHh @t e r o me t iaprecuosubstitbeiul (RBualehrbonului carbonilic;
forma tiolickt/tionict a i osembeafiHbazdmlNeia;
natura ionul ui met al i c; natura ani o raudbileai Al
ion metalic
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1. COMPURIl AKMAQORDIAN Cu (Il 1) Al Bi
TIOSEMICARBAZONE ALE2 -FORMI LPI RI DI NEI ﬁl DER
1.1 Comp u Hi coordinati vi ai -fOu(Mill)pi ¢cu d

deriva'™i | or ei
We s t Hi al "Hi i [ 76] au sint eaiicgpalu(ll) ou s e

di f4R-metiFHAN- s u b
3piperidinil- Hi - 3
o b "Hi nuHi Hi

tiosemicarbazona-etil-2-f or mi | pi ri di nei cu
etil-, 4N-fenil-, 4N-dimetil-, 4N-dietil-, 4N-dipropil-, 3-pirolidinil-,
hexametileniminil) Co mp u Hi i coordinati vi
culturi de fungiA. nigerHP. Variotii (Tabelul 1.1).

Tabelul 1.1 Activitatea inhibitoare a tiosemicarbazonelor énetil-2-formilpiridinei

Ssubstituite Hi a compl ecHi |AmnmgerIHB.WVaridte Cu ( |
Compusul | 200 | 400 [ 600 | 1000 | 1600
Aspergillus niger
6MeFopytsc4dMe 7,8 13,8 19,5 20,8 26,7
[Cu(6MeFopytsc4dMe)G] 6,0 6,0 8,2 10,2 17,2
6MeFopytsc4dEt 6,0 6,0 6,5 10,3 13,5
6MeFopytsc4dPr 6,0 6,0 6,3 8,4 9,9
[Cu(6MeFopytsc4dPr)G] 6,0 6,0 6,3 7.3 8,3
6MeFopytsc4pip 6,0 6,0 6,0 10,5 11,7
6MeFopytsc4hexim 6,0 11,2 12,3 13,2 15,0
Paecilomyces variotii
6MeFopytsc4dMe 6,3 13,7 20,7 24,3 27,0
[Cu(6MeFopytsc4dMe)G] 6,0 9,8 13,7 18,8 20,7
6MeFopytsc4dEt 6,0 7,3 13,8 22,2 26,5
[Cu(6MeFopytsc4dEt)G] 8,0 17,8 18,7 19,2 20,2
6MeFopytsc4dPr 14,4 18,9 21,2 24,0 25,2
[Cu(6MeFopytsc4dPr)G] 15,2 17,2 17,2 18,3 18,7
6MeFopytsc4Po 18,4 20,0 20,6 21,7 22,0
[Cu(6MeFopytsc4Po)G] 8,0 8,0 11,0 12,7 14,3
6MeFopytsc4pip 18,3 21,0 21,8 23,7 24,0
[Cu(6MeFopytsc4pip)Gl 14,3 16,7 17,2 18,2 18,7
6MeFopytsc4hexim 9,2 17,5 19,8 22,8 22,2
[Cu(6MeFopytsc4hexim)G] 7.8 8,7 9,8 15,0 17,0
ag g /2&mm diametru zonei de inhibare & u i nhi bt)

Sa observat ct majoritatea ti os @spergllasr b a :
niger, excepH e fitcOnd osemi carbazona 6MeF:¢
activitatea fungici dt. Ni ci i osemi caNbaz
(6MeFopytsc4Me 6MeFopytsc4EtH iBMeFopytsc4dPh s au comp | e c Hi i Il or
Paecilomyces variotii

Cea mai mare activitate’'mpotriva tulpinei P. varioti a avuto compusul

[Cu(6MeFopytsc4dBLl;]. Cu toate acestea, introducerea sabstie nt ul ui
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2f ormi Il piridinei reduce activitatea antif
6MeFopytsc4dPH i HFopytsc4dPr | ag/coPpcenrdc en ttr @Eiblidiece d
creHteridi tul pilBeicm despk4t4 v, Hi ilarr metdico mp |
[Cu(6MeFopytsc4dBECl;]  'Hi [ Cu ( HFpau dianetcuzomdbor ge Ghib "Higad cu
15,2 Hi, 26respmnzitor

Al 1 alHHI7i7 ] au ob™i nut compl ec Hi ai Cu (I
[ Cu(6MeFopxt sdH) XT Ew K]6LMREF0HC), Brs Nz Hi  :COD; n =0,
1). Structura cristalint a compusul ui [z€u(®6
X pe monocristal. Numbrul de coordi negrtd raalt i
di storsionatt. Tiosemicar bazona Gu#)tprnatonouh o d e

de azot piridi ntuoatomade sulfi air miadni o a'ir up reiantl ro c

i onul clorurt.
Doi ani mai col.gr7z8Ju, auAl carthict er iCau)tcu doi
tiosemicarbazona -@etil-2-f or mi | pi ri di nei Hi .1 @amplexula c e

[Cu(GMeFopytsi(H20)(CH:COO)] aregeometrie piramidal et r agonal £ di st o
ti osemicarbazona este monodeprotonatt Hi <co
patra Hi a cincea pozi H e de coordinare sul
a p tomplexul [CupMeHFopyts¢(H20)(SQi) ] O Ha fel, are geometrie piramidale t r a g 0 n «
“n care, tiosemicarbazona nedeprotonattét, ca
patru Hi cinci sunt ocupat e deumatonmde axigenml urttie ¢
mol ecul e de apt.

Al i al'HHr D] au Oob™Hi nut ‘Hi aicCa(ll)aca tioeemicarbazona d o

6MeHFopyts¢ “n raport mol ar de 1:1 sau

[Cu(6MeFopytsy(NO3)(H20) |- @édst e monomeri ct, iar ioni.i C
cinci Hi geotmettra@onpailrtamp Weliln def or mat t. T
coordineazt |l a ionul Cu ( hitigsemparbazones a tau | ddea Le
de coodinare sunt ocupate de @tom de oxigen al unuion ni tr at ‘Hi de o
Complexul [Cu(6MeFopytsg) ar e structura monomerict, nun
este Hase, geometria fiind oct edeublircupalui(llse f or
gbksesc atomii, deia=adtompi diedakdaiieaatomn deisulf tiotici, iar H i

“n pozi Hie axialt se aflt un atom de azot p
A fost det et manaatntt ithhem)cat d @azonei 6 Me H
compl ecHi Il loy shmpotdrei Ca Adaltenaty A. éqoisetiH¥ ePhdsaolna i
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Rezultatele au demonstratt | i igan bl cr e Ht erea speciilor

sintetizaHacsuni wohaicOpulHi gandul necompl exat

Tabel ul 1.2 Rezultatel e pr o®MaHEdpystiial or an
c o mp | e[CukBMEeFopytsg(NOs)(H20) ] 20 H[Eu(6MeFopytscy]

Compusul % de i n_hi_bare a cre
A. alternata F. equisetti M. phaseolina
6MeHFopytsc 65 59 60
[Cu(6MeFopytsi(NOs)(H:0) 1.@ 50 40 35
[Cu(6MeFopytsc) 43 36 58

YangalHHS8 0] au OoOb™Hi nut ctmpuwlHdir acoerdinat ic
tiosemicarbazonel2f or mi | pi ri di nei cu di frigurail.lHi. Lwhnptui’
Cl-C3augeometrieplaptt rat £, f or mat t di niticseamicarbazodelr at
Hi un i on halogenurbdtnsiaui am @it omatd enpwCédfHY 2 in”
C5 au geometrie piramidal et r agonal &, baza poliedrul ui (
simila.c u cea a Ct@mpdiHf Ebpen™a const©nd "n a cir

ocupatt de o molecult de metanol

C2 CCDC 1829668 C3 CCDC 1829670

C4 CCDC 182869 C5 CCDC 1829671

Figura 1.1. Structurile moleculare 4d)Be; com
NO3' iar X = metil (C1); fenil (C2); piperidin (C3); dimetil (C4); pirolidin (C5) [80]
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Studiulin vitro a | activitik™ii antitumorale a tio:
de Cu(ll) a fost efectuat pe cinci linii de celule hepatice (MGB88epG2, SKOV-3, NCFH460

Hi -HLL0O2) . To™Hi compuHi i sinteti za Hioril@ddelde mo
084p©nNta 12,14 a@alMserSvat ct, prin imdzioHiua ed
tiosemicarbazonelorG2, C3, G4 , activitatea anticancer e

MGC80-3 a crescut de 9, 11 saude 1Qoric or e sRemaraalild fori nt r oducer
grupe metil “n pozi H a 4N a ti os e micerairnula z on
de 14ori.

We st THi col . [ 81] au determinat structu
Cu(l 1) car e con’ Hi-fnortmiadspe miicdarnbeaz omped ®i Hie a i
CompuHi i [ Cu( HF o pHyi t s[cCuC(hHeFx o fCsiut os geamete PinsieidaiC |
tetragwnlail danzi clorwmrt i"mp pooezii "MHi & eaxu atl dr, i
donoriaitioseni ar bazonei HMouercateimededeckoosemicar
sunt apr oa panplgxdl ECu(ldFopytscppzdMe)g]) tiosemicarbazona st e ~ n  f
tionict.

Wat e a ¢ [BHHau caracterizat complex[Cu(HFopytsc)(HO)(CIOs)2]I2H.O” n c ar «
ionii Cullau numbtr de copoome tnraireC HabcEeddiiselds e Ht e
setuNNSde at omi donor i a iatorh deaxigea & nceair bmaazloenceu | €H |

p o zleajitales u nt 0 c u pdoitatemi deeoxiger di doigoni perclorat.

Gar-t®dpal [BE] aucdedcris un complex analog al Cu(ll) cu ioni nitrat
[Cux(HFopytsc)(NOs)2]. lonuiCu2e st e " n " ncofFugara bcRpedsi
complexul precedent2, di feren™Ma majort const©nd “n p
octaarului.

CCDC 1424631

Figura 1.2. Struct ur aCur{NO3)eHFopytsck]{83]a c om
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Aceastt pozi H e este ocupadil,idonad de speaile eut o n
geometre piramidatt et r agonal L. At ©t s peci i-tetemgormale suate d r
a s a mb Il atn®itlinremsionaleu ajutorul atomilor de oxigepunte ai ionilor nitrat, precum
Hi p r i nul atomitorede amet dzometinic N3 2 'Hi N31) .

Rojal BB 4] au ob H oo mp HEeH®)HBRopYSE) (HO)RNAstH i
[Cu(NCS)(Fopytscy Structura compusulyCu(NOs)(HFopytsc)(HO)INOzconst £ di n
monomerice de cupru(ll) cu geometria piramitlaé t r agiosta bk si onat t , Li
nedeprotonat oor di neazt | a i oni.i d e actiosemiaarpdzdngi ‘pm i
pozi H et ese@aafpl i al nlunmiioonm tdreato,x iigeern “an p oz i "Hi
un atom de oxigen a unei mol (EapusciNCSj.e oapt £ 8
entitt™H -démemosiementorni ce care -aetopadoCoalgoa
axialt se aflt atomii donori NNS ai ti osemi
pozi H e apical t s-pnegplicsaritarieazonen at om de sul f

| brahi m 'Hi col . [ 85] au sintetizdx ur
clorofenil)tiosemicarbazona -rmilpiridinei. Compusul [{Cu(Fopytsc4CIPh)CI} are o
structurt di meionidetyll) sum cooeairH e & pnit atamode clepunte.
Poliedrul de coordinare al ionilor Cu(ll) e

CCDC 1853982

Figura 1.3. Struct ur alCufrodytscéPhCHEIR[B5] a ¢ o mp |

Cn aceeatifolstcrdaateer mi nat £t baacctterviiantt e &i
tiosemicarbazom i HFopyt sc4Cl Ph[CudFopytsa4CIRhICH [Ch etalan| de i
mbLsurartwetisl i zat ¢l or amfneend iccoa nueln t'Hi uctlioltirzian a
testarea propri etatnHiilfaurngatei b aRkecetzeurliteantee | Hi &
ob™i nut este mai acteilv ndue ca©tp rleizgeanntdautl alcitbiev

d e cc@h etalonuluif ol osi t “n medicint.
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Il brahi m 'Hi col . [ 86] a u[Cu@l(Boplitsn4eh2,3deigb.mp u s
Structura cristalint a c omgeonseddudl ianilor de slédpanted i me
Poliedrul de coordinare al ionil@u(ll) e st e o0 -tpeitrraanguctis defatpomi donori ai
ti osemicarbazomerntnNNa zHi Hi o divfmgmedtdl vecoom pozi '’
api &ligura 1. 4) . A fost efectuat studiul é
cuprului (lI'l') cu acest faun gnip bddémicabazoraadoveditafi | p i
i nactivh, r énwsslkt,at ul compl enx urnieil ,e actziuwiit, a tae

cea prezentatt de standardele clotrimazol (

CCDC 1812640

Figura 1.4. Structura moleculart a2@B&@ mpl e>

O structurt as eeah nnuitconplexe aClly tuetioséricarbazona
2f ormi |l piridinei ‘Hi i oni acetat (FigWMHaacans

“n asamblarea dimerilor cu ajutorul atomilo

CCDC 1154602

Figura 1.5. Structura mol ecul:@Q0}.][&87] c o mp

Cn anal ogul c ucetat i HQu{HFopyts§(CRHCO.)} A(CFeCOy)o,
ti osemi car bazon darfecsrtnea rneead edpirnoetroinlactrt ,est e si |
ioni acetat (Figura 1.6) [82].
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CCDC 1261213
Figura 1.6. Structura cationului complex [{Cu(HFopytsc)(CRCOQ)}2]%* [82]

Ri complexul cu ionsulfat, [{Cu(HFopytsc)(S@}2] (Figural.7) are o str uct
[87] cu celed o yrecedente.

CCDC 1154604

Figura 1.7. Structura mol ecul akf877a compl

Gar c?2 a allol8a8l] HiuompuHHIniu t ¢ ECuEFdpytsyla(t a xv)id,L 2 H
[Cu(HFopytsc)(ox)(HO)], [{Cu(HFopytsg}2(ox)][Cu(ox)] L 2OH H
[{Cu(HFopytsg} 2(0x)](NOs)2. Structuri | e{Cu(Fopyedii e « )} I- & H
[{Cu(HFopytsg}2(0x)](NO3)2 con™Hi n ent i t £ @Gu(l) cduigeoenetiaieamidae i
tetragonal Hondmetalico o s I o iat@néi dandti ai tiosemicarbazonei tridentate
NNS Hi doi at omi deCOxox)ye Mi dsemioai baoxmd :
monodepr ot on at [fCu(Fopytsd}e(oonxp)bPslu2l Hi i nedeprotonat
[{Cu(HFopytsg}2(0x)](NOs)2. Compkxul [Cu(HFopytsc)(ox)(HO)Jar e st ructur t

" n ¢ a rCe(ll) are geametrie piramiddl e t r a g oBnaazlak p i r a nceitderatomp f ¢

donori ai ti osemi car baz ouneiom de origemdoroi daHonelui e ¢
oxal at, aiapi cmeézrieH oda mat mol ecul L de apt
[{Cu(HFopytsg} 2(ox)][Cu(ox)] L2OH on ™Hi ne at Ot specii c eetei on

descrise pentru compuggCu(HFopytsQ}2(0x)](NOs)2, ¢ ©t cHimpalne coHifd. [ Cu ( ¢
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Garc?2a Tppga] &u catacterizat str uaCudly al
cu f or mul [fCu(Fpmyts@X}ja lnde X = HCOQ NOy, CH3CH.COQO. Structurile
acestor compuHi constau din du(mlelr) poliedewh@m s
coordinarss ub f qrimita-pdadtat t def or mat t. p ICaasemihiNS Hi e
ai l i gandul ui toxigedatligandului Xjati nu p oa i 6Hinced i@ Kiumar e a
atomdesuppunt e de | a oSpremdebsebiraide ktructusle prenedente, asamblarea
dimerilor are loc prin atomi de sulftioli€ n ¢ 0 mp uFepytsdCHEHIAD )], ionii Cu(ll)
adoptt 0 geomedtrricegopiat &mi dlailosemi car bazon:

coor di n e alzmetalic prin at@nn NNS, iar un atom de oxigen al anionului propionat

serveHte ca pQu@tde f'emtirH .doi i oni

Li anag!| MWD]i au caracterizatstructural doi ¢ o mp u 'Hi coordinat
[Cu(Fopytsc)Cl} ‘W [Cu(Fopytsc4Me)NG]2 (Figura 1.8) Ambi i suatndarergcic Hi
asambl a Hi cu aj ut o diofragnzentd vecirfCo(Fopyts®X], gemdrat prin i o
simetrie. lonii Cut(éttinagqgqonglkebmeeftr omraamainara mb a
findf or matt de setul de atomi donori ai ti ose

[Cu(Fopytsc)Cl} (sau un atom de oxigen a grupei N@entru compusyCu(Fopytsc4Me)NG2),

iar “n pozi Hi e axialt se aflt un atom de s
di feren™M majort " ntre structurile acestor
s | a b eCu(ll)mu cel deal doilea atom de oxigen @nuluiNO3z, ast f el numbtr ul
a i onul ui Cu(1Il ) -occstteee dHaiscet, d eafrorgmaotnme.t r i a

A) CCCD 993235 B) CCDC 993280
Figura 1.8. Structurile moleculare dlec o mp | e[CukFHodytec)Cl]l2( A)  'Hi
[Cu(Fopytsc4Me)NGs]2 (B) [90]

Reayu| t at el e actauvidietmidinis tarnatti ccatn cseurb st a n "He |
semni f,i cpaet iv@nd compl ec Hi i ob™Hi nu Hi mani f es

celule canceo a s e . Cea ma i anticancer ta peezehtat vcontplexule
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[Cu(Fopytsc4Me)NG)2, fapte x pl i c a't prin creHterea | ipofi
substituentuluiCkl” pozi "Hi a 4 N.

Modi fi c©Ond r eagen "Hie@aciHtt 2eac canlafHAMi]i Haeu o b "Hi
compl ec Hi ai Cu ( I I ymetitiosenicarbagamartbrroilpindined. Stoucttaa Hi
complexului [Cu(Fopytsc4Me) (S | este monomeri ct,liopla Cu(lk dr u
este o piramindtb atzeati rpadrdada ldiieo mi i NNS ai tio
atomdeoxigenla onul ui sul f adecoordarestencepapbzdé&di e mol
Complexul {[Cu(Fopytsc)(HO)Cu(Fopytsc)(S@]}n este polimeric, asamblat cu ajutorul
atomilor de sulf tidki, caresgp o zi "Hir mnevd@®z  ul pirami dei tetra
se aflt setul de atomi NNS a iluntiionSQe Gomplexul b a z
[Cu(Fopytsc)(HO)(SOy)Cu(Fopytsc)pr e o dt mec it blagr iars apnu ntiBlic mi X
'Hi  pun atamtde oxigen éonului SQ).

Garc2a Tojml | (Her acroela. [ 9 2] a(Fopytb&iNlgg(NO3)F  Cc O
( OH)A5Hcare este asamblat cu ajutorul pun’Hi
aest caz este cationi c, Tuoite pria doi aomirde axigen detlat "Hi
i onul nitrat, THi prin ioni. de s uiorful N@ese | a
comportt ca -pumgtaen.d NMNumdtemulat de coordi niarr e
geometra-piramidatp Lt t rat £ di storsionatt.

1.2 CompuHi coordinati vi ai -aCoue(tlill)piacu d
deriva™Hi |l or ei

Cnunrdudiur ecent , Cho{P8lwusiynthkit i ealt . 'Hi car a
coordnativ al Cu(ll) cu tiosemicarkzona 2acetilpiridinei. Complexu[{Cu(HAcpytsc)}2(N3)2]
este un dimer centrosimetrigsamblat prin intermediul a doi anioni azido (Figura 1A9jost
determinat c#N3)j Cyp(rteAkd myttts ca)ct i mvittod taéHL a Mtei re
canceroase AGS Hi A549. Rezultatele au art
pozitive pentru anexint, un mar ker al apop
pozitive pentru anexintCm drosgurddé e5tT4a%a
[{Cu(HAcpytsc)}o(N3)2] , procentul de cel ul e ppCotzida t2 ¥,e2 %
2, 2%. Cn grupul de contr ol A549, procent ul
0, 04 %. Cn g r ugmplexul [{@u(HAapyast)ENs)s, procentutde celule pozitive
pentru anep©hh 43¢B86es dut, 2 %.
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CCDC 1009512
Figura 1.9. Structuramolecub r £ a compl ex ul ulN3)2][98]Cu ( HAC p

Qi aHiTHB ¥ ] au Ob™Hi nut trei c omp u Hi coord
2acetil piridinei (Figura Jit.ildg e miCnarsbhaacralr
nede pr aatianin@uflkapy geometeria piramiddl et r a Baoozmaa | fLi.r ami de i (

din atomii daori ai tiosemicarbazonei (NN$i ioonal or u€h v Or f ul piram
ionclour. £t Cn ciompCw(cAHdipyt scadMe) Cl ],tiosemicafb&zona Astep y t
monodeprotonatt, iar +dpamnirat€u (1l 1) au geomet

A) CCDC 1976432 B) CCDC 969493 C) CCDC 1055568

Figural.10.St ructur il e mol ecul are alzgA),compl e
[ Cu(AcpytscadaMe)Cl ] (B), [9Hi [ Cu(Acpyt

Rezul tatele activitt™i.i ani t,i ma atcerl ieaarta
experimentalec o mp u ‘Hi i cordinati vi sintetiza'Hi S u.
Compl ec Hi i de Cu(1l 1) au f enredativecamparatic dtulpinile f a”
Gramypozitive. Tiosemicarbazona HAcpytsc4dM a mani f est at acticai t a
l'i ganzi.i HAcpytsc 'Hi HAcpytscd4Me.

Cn l ucrarea | ui Kur up 'Hi col . [ 95]- su

metiltiosemicarbazona-2 c et i | pi ri di nepiy.t sCaoimviey il i] , [ @ uUC(uAX cA
[ Cu(Acpyt sclsieg gedneetfid-dtgp b t r at £ formatt din s
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tiosemicarbazonei deprotonasg patrulea loc de coordinaftndocupat de 0 gr ufrf
CI/I'/OAC. Co mp u sSAtpyt§caie)(NCS): DMS O r e pr e zdenmrosimeticn d

asamblat prin atomi de sulf tiolici. Fiecaen Cu ( | | ) ¢ onatord deazet dezminalal
ionului tiocianat, atomiida z ot | mi ni c g B inogeo@etrek dpiramidal e t r a g 0 n ¢
iar moleculadeDMS@ u est e i orgifdalecatt "~ n co

Choudhalrff® 6Hi au ob™™i nut Hi caracterizat
metil 'H 4-etiltiosemicarbazon&-acetlpiridinei. Structura complexulul Cu ( Acpy t sc 4
SCN)W(NO3)2e st e monomeri ct, poi oerdl ul Ge (Iclo)or d¢
tetragonmalcdare tiosemicarbazona tridentatt
donoriNNSdout pozi "Hii de coor dd em aa zo tf a'ldonahobr@ c s
NCS diferi"H Structura compsului [C( SCN)(SCN)(Acpytsc4E#}(NOs) est e di mer
c o n "Hi ioneC ud(olil ) ahiCgeametnbpiramidatetragonalePoliedrulde coordinare al
unui ionCu(ll) este formatdinatomd e az ot iHnudefsalbmeat de ti
unatomdesulfdi n al t f r ag me n.tgendra prin sincegj@&lmi car bBa o on d ¢

anionul tiocianatCe | £ 1 @U(l) c d oornd daleeta@ rhi de azot dealHa t

doi atomide laanoniNCS d i f er i "Hii, upnr eactocamn ed es esr vlefHd ee pcwin t
doi ioni Cu(ll).
Rezultatele testul ui MTT p e-8GNJHUNOz)c @imp u <

demonstramhiobarade tma¥ | aat o hc e pegmb@éH tar d eAGS 0O
t o/ml pentru A549 Pentru complexul [Ci( SCN)(SCN)(Acpytsc4E#)(NOs) rata de inhibare
este mai mare de 50% pentru a mpgéarl.e/aldrile ICs i o
sunt 11,098 M Hi (N, (2ANGS Hi A549) pentru -BCNMNOHBuUI |
Hi M 3 Hi oM JMGS  Hi A549) p ecoordmativ [Gum ®p u s
SCN)(SCN)(Acpytsc4Es)(NOs).

Rav oodl TBjiau d "Hi nut Hi c ar [Eu(da®(HAcrymddMe)X}'® mp u

[Cu(sac)(HAcpytsc4Et)Jo b "Hi n u "Hi “n urma i nter ameiidailiHi 2z
tiosemicarbazonel@-acet i I pi ri di nei . Dat el e spect-auoscoc
comportat ca liganzi donori tridefth car e coordineazt prin 1 nf

piridinic, azoti mi n i c -uidlatompde sutfidlia. Datele magnetice au indicatgeometrie
piramidalp Lt r at £ a ,iiarnivialro rGul(ekectreaud wa tbit vaitt f£™Hi ic o
neel ectrol i "Hi “n DMSO. Ambi i compuHi au ci
MCF-7 (IC5=0,3 {M pentru [Cu(sac)(HAcpytsc4Me)] 'H ICs0=0,41 {M pentru
[Cu(sac)(HAcpytsc4Et)) 'Hi -MBHR3A (IGe=0,33t M pentru [Cu(sac)(HAcpytsc4Me)H
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IC50=0,46 { M pentru [Cu(sac)(HAcpytsc4Et)] comparativ cu bazele Schiff necoordinate
(ICso 5,0t M MCF-7 'Hi -MB2D3Y).

Lewi s THi col . [ 98] au descr ics 4meéti> iHI -c @t mp
etiltiosemicarbazogle 2-acetilpiridineiDat el e spectrale au demonst
ionul central prin atomii de azaminic, azotp i r i d i n4urcatoidd e psulnft,r a pat
coordinare fiind oRepalttatdel eanaotmiuv i tcld dliriur h
coordinativi ai Cu(lDin hi bt compl et aclH laa10¢M, emei cm@nd TI
necompl e x a iHhibe seeniiiddtesr erzimadmaila 100t M. Experimentele ulterioare
audemonstrat £ sov@r i azt de tMap80OruoaMcbmplFfecHi i de
ICs0 a tiosemicarbazonelor libere sunt’5t M. Ulterior, rezultatele testelor MTT alemonstrat
ct complecHii sinteti za Hbdeau aa cOt,iiMpept@eneldeleaan t6
SK-BR-3 Hi de | gM p2ntrpceloldle MCH. 1 2

Lobamda[H®] au caracteri zat aiCulgcuifcenulalee c «
generalg Cu( Acpytsc) X], [Cu(AcpytscdMe) X], [ Cu(

X= CI, Br, 1). iicCou(l)auddmetraplagptl tercaHiti dwH n di
pozi "Hi i dsentocupaterdalatomiadon®ri ai tiosemicarbazonei (NNS), iar al patrulea loc
de coordinaresteo c upat de i oniBrsahlal ogehost @EMonst

biologik a compl ecHi |l or sintetiza® ddaep i4gvodze "Ha
tiosemicarbazonelor. Afgel, sa o bservat c¢ct activitatea desc
"mpot i v$Staphylgceccus aureugMTCC 740),i ar compl ec HE)CI, [ Cu
[Cu(Acpytsc4Me)Br], [Cu(Acpy sc 4 Et ) Br | ‘Hi afl &ut(zeva gty hs b d Ee)
intervalul 262 8 mm Hi val or ealO@imL. ~ €mp ot e iSsiraohellal | 5 |
typhimurium AMTCC1251t endi n"™Ha de s cr e Hond roirim aHd triuM iuti £ "E
Co mp u Hi i [ Cu( Acpytscd4Et) CI ], [ Cu( Acpyt sc 4 Me
inhi bare "~ n26 nimemr Hal wlea22nai 1®@i ang / wda | doamtruet i @b
Candida albicangMTCC227)activitatead e s c r e Ht e dEb>MeoePim Hi r ul ui
We st THi col . [ 100] au des c rtiosanicarbazobele Z2M U T
substituite ai émetil-2-acetilpiridinei (R = meti, etil-, dimetil, dietil-, dipropil, 3piperidinil- Hi
3-hexametileniminil)( Fi gura 1. 11) . A fGQu@)tf od ene@rzdt rtarte i
coordinative cu baza Schiff (NNS) Hi dout |
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| R=NHMe (6MeHAcpytscAMe)
7 CH 3 R=NHEt (6MeHA cpytscAEt)

HC™ "N | R=NMe,  (6MeHACpytscAdMe)
N_ _H R=NEt, (6MeHA cpytscAdEt)
N R=NPr, (6MeHAcpytscAdPr)
< )\ = R=N(CH,), (6MeHAcpytscapip)

R=N(CH,), (6MeHAcpytscahexim)
Figural.ll.For mul a g e ner a ltibsendcarbagzoneloui tsubstituiteale a
6-metil-2-acetilpiridinei

Rezultatele testitrii antifungice au der
pr ezi nt tasuprespeciaiAspergitugniger Baz el eo phHifif I'Hrau cd e
dovedi't a fi act i v Paecilomytpso tvariotv a c s peekee
[Cu(6MeHAcpytsc4Me)ClL Cea mai = n a ladtiiitate a manifestad tiosemicarbazona
6 Me HAcpyt sc4 Me cugdilui(ll)coo nbMeHKAdpytsc4dPr, 6MeHAcpytsc4pi  Hi
6 MeHAcpytscd4dhexim. La o concentraHie de 20C
[ Cu(6MeHAcpytscdpip) ClI ] Hi p[rGu(ethMeaH A czpoart es C ¢
cr e Ht e rPaacilomypes cariotdie 21, 0, 22,3 Hi, respectiyv

Ber nhaarl diblj &dice s cr i s 'Hi c ar[aCcut(eArcipzyatts ccAadnvieu
[Cu(Acpytsc4dMe)]. Structura conpusului [Cu(Acpytsc4dMe)(OAck st e monomer i C
i onul metalic are numbtrul et tcroatr3ctihnBafzat pat

coordineazt ,pra np addoaordginardNiNiBind ocupatt de wun

gruptrii acet at ( OAc) . Struyctiumal ucdoempdicwl u
ti osemi ccaur bazolnda Hi l unggmt urHi , uagthfiellr i | a@re
"nconjuraregotBhaad rSicht f &l dHn compuHi i sinte

neuroepiteliom SKN-MC. A f ost,dopis e2 4 ao r,éghrdld HAcpytscddMa r e
are activitate antiprolifert i vt 570,89 G ,£02Z | eCM) , -awdovedt afmm@iadivi i <

de®@ligandul liberDup t 7 2 or ea cdtei viintcautbeaa eant i prol i fer
dupt 24 or e. Cea ma i mar e preentao wvcontpast e
[Cu(Acpytsc4dMe)(OAcC)] clCs0=0,12 0,04e MJupt o i ncubare de 24
Bhoon Hi col. [102] au descris un Hir de
[Cu(Acpytsc4dMe)X], unde X= F, CI, Br, I, OAc, NOs. lonul metalic are m mt r u | d
coor di nage@mnetpeplasp ut Hat L. Tr el pozi H'i de coor

(NNS) ai tiosemicarbazonei tridentater al patruledoc de coordinaresteo c u p a t de ¢
anioni F, CI, Br, I, OAc sau NQ'.
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West alHHO3] au & Hi nu't Hi c ar a fCu(AcpyitseddMe)X],c o m|
[Cu(Acpytsc4dEt)X], [Cu(Acpytsc4dPr)X], unde X CI, Br. Structurilec o mp u suntl or
asembnttoare celor precedent e, b-anzabom Gecatt | f f
iminic,a z o t pi r i dimatomaode sdIf tiolimirtipsenhicarbazonelpi n  t i mp c e
|l egbturt de coontreaiensk € ensae BrzBaZele Schifi an
HAcpyt sc4dMe, HApplYy $cs4dBEt Hil) co acéspeh afostiastate C
asupra tulpinilor Aspergillus niger ‘W Paecilomycesvarioti. Rezut at el e awu dem
comploebc’BHiniu™i mani festt activitate anprecumungi
Hi dec ©tetnailsotna tfionnaosi t "~ n medi ci nt.

Cn rezul t at u-feniltosemicaibizena-acetiipindineitéclodira de Cu(ll)

“n pr ezen Hade tpatagic i an aft aud t o b{[Bu(HAcpytsc4Pb)(@@NpHe x u |
(NCSCu ( HAcpyt s c 4 ) Fg8aINR)[73]. ( H
[ S

= C H

N ) N g N
/ S
-2(H,0)

Figural.1l22.Schema generalt a | egtturilor
{[Cu(HACpytsc4Ph)(SCN)(NCS)Cu ( HAcpyt sc4PO)[IBBECN) ]} (

Cuajutorul spectroscopi ei I R a fost demor
la ionul metalicprinlun at om de azot i minic, azot piri
benzi suplimentare la 1560 ¢m(O-H) conf i r malecyebrd 2emiple "~ n c on
banda sci ndatste ddea tloar e2alz5t0 pcrme z e nifidee ia grapei 8@Nu L
“n compl ex. Numidrohi der cOw(¢ dli naaef ast pres
coordinare octaedru.

La interac™Hiunea acel ui a'Hi l'igand cu p
[Cux(Acpytsc4Ph|CIO4 [104]. Acestaeste format dintun un anion percloratHi  cation
dinuclear [Cu(Acpytsc4Phy]*, asamblaprin intermediulatomilor de sulfpunte (Figura 1.13).
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CCDC 939604
Figural.13.St ruct ur a mol e c ul aAdpytsedPp|CIONMI0H x ul u i

Structura cationului [CifAcpytsc4dPhg]" e st e di mer i ct deCu(h) awcar e
poliedre de coordinare diferite. Astfenul Cul are geometrigiramidatt et r a g otnraelit p
de coordinared i n lhirdz dcupate de atomii donori (NNS) ainei molecule de
ti osemiciaarbdar@napozi 'Hi e de udesulfS2alune altemateeulea f |
de t i os e ntinsfara de aoordimate a ionuluivecin CB20 zi "Hi a api cal t
un alt atom de sulf SPoliedrul de coordinare al ionului Cu2 este un octaédmg zba c L r ui
afl £ doi &7, 08)iHun dtem da ulb (52) & n e | mol ecul e e tuino
atom de azot iminic (N11)dinalt mo |l etciud £ emliecar bazocaxidk ¢ Bar aft
at om de siruatoin de(a®Bp)ridinkti(N12).

Rezul tatele actiudemaiHsi r ant cohAepuwdip|ClOmn & B
este mai actHAcCpyetcsSa 4 R h .g alhidaurh eatcompusuluesbededd d e
21 mm H6258M0 Og/ mhaB.subtisot T vt i mp ce tiosemic
prezinttzodniesimede ui nhi bFEIH @0 d@g BmImm’iakkiio tQMil lvi

Cn acel HO4,auhost cef e c thuaaupreCarciromutuehepatocelular
umanHepG2, iar rezultatele ademonstrab act i vi tate antiprolifer
celulelor HepG2milcEsoes ©0 1O AN S& éodtidad). compus
[Cux(Acpytsc4PhY|ClOsestede 113 orimai activ de® tiosemicarbazona HAcpytsc4mhi de 2

de ori ma i cCitot exe dci cdaence€ntt na nttoixtaunmorroanla f ol
MoradiSh o ei | i Hi col . [ 105] au descr,i s
[Cu(Acpytsc4pCIPh)GI " n car e ieametriaiplasggeb ( t &) £ a ( Eogglexul a 1

[ Cu(AcpytscdpCl Ph) CI ] a prezent a totriva tulpirelori v i f
Grampozitive M. luteus( 2 5 N B.)aurddscu diametrtz onei d e 1i8n IBidmN)l "Hi5e

35


https://www.ccdc.cam.ac.uk/structures/Search?Ccdcid=939604&DatabaseToSearch=Published

comparativ cu ligandul necomplexafiosemicarbazonan e ¢ 0 o r & avuat a&¢atmai mare

activitate ~ mh adruginosag 1 @ ,u3 Jxih eBddali ( 12, 3 3kp, 58
Li gandul HAcpytscd4pCl Ph 'Hi <aodoyeditattmaib cf Cu{ Ad
PenicilinaG( et al onarde antasatri vidtolaHi i mip @ ¢Br gubtilssc it dié p i
CI2

CCDC 1544512

Figural.14.St ructura mol ecul art a compld5¢ xul ui

Ber aladdHi6ia u ob ™ nut THi c ar aicat Gu(ll)icaddlortou n 'l

AN-me t a A4Nhkbaratolil- tiosemicarbazonele -&cetilpiridinei. Geometria compusului

[Cu(HAcpytscdmT)Cl]esteplapt t r at £, “~ n <c ar e stntoeupate pleoatomiiHi i
(NNS) ai tiosemicarbazonei, iar ~ nr.Rezuiatler a
studiului in vitro a | activitiE™i.i antimicrobiene al e

compuHi l or | or de Cu(1l 1) Chllliscadeaenla 225 ka d43@81/L c L
pentru tiosemi car vdlLzpentrieconiple Hid e ~ Im@ o b Bdinorel&mO u |
typhimuriumH i d e261a8,370molf/lL” mpot r i vCaalbicans.pi nei

We s t Hi col . [ 107] au descris str,uctu
[{Cu(Acpytsc4hexim)pSQy] DMF ( Fi g u[fCa(Acytscd@mpi5Q: Hi C H(Eigura
1.15B). Cn ambi idewordnarel@ianitdi Gu(llrsunnpatmgeodneetriaiind
planptt rabksemiTcarbazonele tridentate monodepi
atomii NNS,iar" n p a patragliea a ©t @&n atom se sulf de la un anion sulfedre se
comportt ca | igande bcaEullllat poami e

West 'Hi oodol™Hi n[ult0O 8Hi auwar acteri zat c¢ o mpil e x U
Cu(ll) au, la fel,” nc one planp &t rTatots.e mi car baz on astetridentat,d e p r
c 0 o r dlaion@ pedtral Cu(ll) prin intermediul unui atom de azot piridinic N(1)yitatom de
azot 1 mi ni andtbm2e sulfholic. faral patrulea loc de coordinare@sipat de un
ion de brom (Figura 1.16).
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CCDC 1148133 CCDC 1148134
A B
Figura 1.15. Structurile molecul &5 BME ¢ A)
H[{Cu(Acpytscdpip)}2SOQ4]  C B(B)[[107]

CCDC 1292702

Figura 1.16. Structura mol ecexihBry[108la c o mp

We s t Hi col . [ 109] au caracteri z-ali dc
hexametileniminiltiosemicarbazonele-a2c et i | pi ri di nei . Bazel e S
trident a’Hi |, car e c o cetudlapiede attnNINSaiara omaitl r deuf o 4

coordinare este ocupati®ulBr. Ti osemi car bazonel e Hi compu

specii de fungiAspergillus nigerH Paecilomyces variotiiTabelul 1.3).

Tabel ul 1.3 Reawlttidtuenlge ctee aatl ter il ligranzi |
coordinativi ai Cu(l 1) 'Hi Ni (lilbi(*iheeepg i mat
lcm) (6,0 = nu inhibt)
Compusul | 2000 | 400 | 600 | 1000 | 1600
Aspergillus niger
HAcpytsc4pip 6.0° 6.0 6.0 7.3 7.7
[Cu(Acpytsc4pip)Br] 15.6 16.4 18.6 19.8 19.3
HAcpytsc4hexim 7.7 8.3 9.5 10.5 10.8
[Cu(Acpytsc4hexim)Bi] 18.8 17.8 21.7 21.8 22.7
Paecilomyces variotii
HAcpytsc4pip | 6.0 | 60 | 60 | 98 | 168
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[Cu(Acpytsc4pip)Br] 30.2 32.5 335 34.3 34.8
HAcpytsc4hexim 7.8 12.2 16.5 17.3 19.2
[Cu(Acpytsc4dhexim)Br] 25.3 26.0 26.2 26.3 26.3

Rezul tatel e demonstreazt <ct activitatea

"naltt dec©Ot anetopordimte mi car bazonel or

1. 3 Cocogpdinkkivi ai Cu(ll) cu tiosemicarbazone ale 2benzoi | pi ri c
deriva™H | or ei

Guptaa [Mi10] au ob™H nut o serie de compuHi
2benzoil piridinei. Tiosemicar bazadnreasihnatedte mp |
dout s peci StapHylacoccus aurepgseherichia coliH i pe dout spec
Candida parapsilosi$i Candida kruseiRezultatele surpirezetaté n t abel el e 1. 4

Tabel ul 1.4 Rezultatellel gaacntdiuvliiutit "M Bz paynttsicb ak

de Cu(ll)
Compusul Conc e nng/mla’] E. colimm | S.aureusmm
0,005 NA 10
HBzpytsc 0,050 10 14
0,500 14 17
0,005 NA 12
Cu(Bzpytsc)OAc 0,050 19 19
0,500 20 23
0,005 NA 22
Cu(Bzpytsc)SQ@ 0.500 27 28
0,005 19 28
Cu(Bzpytsc)NQ 0.500 27 23
0,005 14 13
Cu(Bzpytsc)Cl 0.500 18 17
Tabel ul 1.5 Rezultatele activitt™i.i anti fur
Cu(ln
Compusul Concen| C. krusej | C. parapsilosis
ng/mL mm mm
0,005 10 -
HBzpytsc 0,050 15 10
0,500 17 17
0,005 12 12
Cu(Bzpytsc)OAc 0,050 19 16
0,500 21 18
0,005 10 11
Cu(Bzpytsc)S@ 0.500 12 15
0,005 12 11
Cu(Bzpytsc)NQ 0.500 20 18
0,005 14 13
Cu(Bzpytsc)Cl 0.500 18 17
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Rezul tatele au demonstrat ct actalevi t

tiosemicarbazonelar r e gezultatulc o mp | e x L r i i

Ndi f on Hi col . [ 111] au C a rsp kD HDatele a t
spectroscopi ei I iRg amud udle mooes it d iarn @iacatdmii deaazot o n
azometinic¢c Pplrepumi Hi nipcin at omul de sul f p
Studiile anti bacteriene au degrgasH manmi fceks t
activalkate mpot r iStaphyldcactup aureuslearn s tdent l a met
33591) cu CMI = 3,9 Og/mL “"n comparaHi e cu

Ghosh alHHi1li1l2] au o b "Hi [GBufBzpytscAda)(PHBzpW]QlOs.
Tiosemicarbazona HBzpys c 4 Me est e deprotonatt 'Hi coord

azot piridinicmi Nldc H{ NN)2) H$l)al@gnol camtralsCu(ll)fare i o |
geometriefanp Lt rat £ di st or s i o-lmeazoilhiridinad2HBzpyndinisfergpde o b a
coordinarea aptLtr ut c a r e&metiltibsermicarlbaka hberdzoilmridinez &a
observat ct compusul ob™Hi nut manifestt efec
A431 la 24 de ore de é¢abare La fel [Cu(Bzpytsc4MdR-Benzpy)]CIQ a prezentat valori 16

"n doze de 4 OM “n ti mp c+4iBZymuaavatefecte stmnificativee r
asupra celulei A431.

Cn rdrueca | ui Xu ‘Hi col . [ [CuBxgytscdMie)(Gl(FSgura d e s
1.17A), [Cu(Bzpytsc4Me)By] ( Fi gur a 1.178B), [ Cu(HBzpyts
[ Cu(HBzpytsc) Br] (Figura 1.17D) . St rHuct u

[Cu(Bzpytsc4Me)Br] e st e d & sna mb linéntetmedul ionior de clorpunte” n  caz u
compusuli [Cu(Bzpytsc4Me)(ClYy, iar pentru compusul [Cu(Bzpytsc4aMe)Br] o | u | de p

are atomul de sul f . Cn ambel e str utcaturrag o na
disst or si onat L. St [Cu( HBumpay tcsamCll g c HHil rCu( HBz py
“n @uaukceent r al prezinpttoatgteomdaonmr i di Pl @amsi or

coordinare est e f NNSaé&osdmicathazongaa 0 imHii de deordipaaeti r a

findocpatt de un ion hal ogen.
Compl ec Hi i SintiavitroZz anpliot auw vhostar teasavbmH ui
(HepG2), carcinomului pulmonar uman (NE14 6 0 ) Hi carcinomul ui (

Rezul tatele @unairht atlv,adaldl losrM,, 0car e sunt de
cele ale cisplatinei.
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C) CCDC 1406754 D) CCDC 1406755

Figural.l7.St ructuri |l e mol ecul are ale compuHilor
HBzpytsc4Me[113]
Kurup Hi col. [114] au descrlils) ,s tcraucet ureq

dimer noncentrosimetric. lonii Cu(ll) au o geometrie piramideiragonal d i st or @i o n :
planul ecuatorial au(ll)s e admlidonoriNNSai t i osemi caft,baizaornein '+

apicalt se saullft duinn acteolnt ldeel t fragment de ti

CCDC 997023
Figura1.18.St r uct ur a monplexau [Ca(BZpytsedMepl2] [114]
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Li siad [HHL5] au ob™H nut Hase compuHi coor
2benzoil piridinei cu 4M(Figwal i HP ) sube b ut u€uo{H I

planp Lt r at &, baza pol i edfounbtud e d e ataniiicesomod ian a r ¢
ti osemicarbazonel or tr i denesteotceu pNaNSnCtliea ru no p
N/ | N/
HN/N Cl—tu*N/
s/
M \(
S N
| PN
R, Ri R,
Ligand Complex
HBzpytsc4AMe [Cu(HBzpytsc4AMe)Cl]
HBzpytscAEt [Cu(HBzpytsc4Et)Cl]
HBzpytsc4tBu [Cu(HBzpytsc4tBu)Cl]
HBzpytsc4Bz [Cu(HBzpytsc4Bz)Cl)
HBzpytsc4Ph [Cu(HBzpytsc4Ph)Cl]
HBzpytsc4dMe [Cu(HBzpytsc4dMe)Cl]
Figura 1.19. Formula generalt de structurt
2benzoil piridinei cu diferi ™ subst

Sa observat ct cwmtpurdaii BBumit et mnziabH Hoe i c
liganzii liberi. Complexul[Cu(HBzpytsc4tBuCl] sa dovedit a fi mai actiy1,01t{- )" mp ot r i v
celuldor canceroaseée tip epitelial de adenocarcinom mamar uriA-MB-231) Hi a | i
celul are ale cancetrrfiitampdeaston MCFTei DalkHB

We st alHHlil 6 ] au ob™i nut o serie de C 0 My
2benzoi l piridinei Hio z d iHf a r-,i4ik| propie dirmetiH, diatile n "Hi
dipropil-, 3-piperidini- Hi-h 8x amet i  eni mini |l ) (Figura 1.20)
l i ganzi t r i d e nionalddntrallpiinatamad deazot pindieieded z a2 1 mi ni ¢
at omi d e s ul fcincilea)lloc geadomare fiené ocypadt denieCl .

AN R=NHMe  (HBzpytscaMe)
| R=NHEt  (HBzpytscAEt)
NZ R=NHPr  (HBzpytscaPr)
l\l R=NMe,  (HBzpytscddMe)
N7 RENEt,  (HBzpytscAdEt)
)\ RENPr,  (HBzpytscadPy)
S R R=N(CH,), (HBzpytscApip)

R=N(CH,), (HBzpytscdhexim)
Figural.20.For mul a gemhe ual utiogemicrbakdhelorsubstituite ale

2-benzoilpiridinei

41



Rezultatele testtrilor antifungice au ar
nu i nhi bt de zAspergituanigera HBuznpgyitlsocrd d Me auHost ¢kl B Hp y
cacei mai activi dintre liganziar[ Cu ( Bz py t s c 4 p itgcdh€im)Cllsidu dojedita ( B z
ficeimai activi dintre compl ec Hi

Kurup Hi col . [ 117] au car ac Cylhi zat
[Cux(Bzpytsc4dMe)OAc)], cu 4,4dimetiltiosemicarbazona -Benzoilpiridinei. Dimerii
centrosimetrice u Nt a pria atdmii de"dkigen O2i ionilor acetat (Figura 1.21).

CCDC 904873
Figura 1.21. Structur a Bopytecédiep@Ach][1d7] c o mp |

Ri char cad dHil il 81 au caracterizat doi Comp!
dimetiltiosemicarbazona-Benzoilpiridinei. Structura [Cu(HBzpytsc4dMe)(Bzpytsc4dMe)]&IO
cu ioni per cleosrtaet fnoercnoactrid idnianHic, at ieacoordinaceamp |
ilonil or Cut(dtilragpomaalnd ddi st or si onatt. Li ganct
tridentat (NNS), iar ligandul neutru seoopor t £ ca un 8)h(Bdira 1.224).i d e |
Structura complexuluiCu(Bzpytsc4dMe)Cllr e pr ezi nt £ di merds aarebn tar”

ajutorul ionilor de sulf ai l'iganzilor trid

A) CCDC 1062686 B) CCDC 1062687
Figural.22.St ructuril e mol ecul are al e ¢
[Cu(HBzpytsc4dMe)(Bzpytsc4dMe)|CIOi( A) Hi [ Cu( Bz fi8 sc4dM
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Ti osemicarbazona HBzpytsc4dMe a avRgp, act
cuovaloare alg=650MHi este de 13,2 ori mai+Pgp.Laot o X
f el HBzpytsc4dMe, Hi compusul [ Cu (FyzATRakzes c 4 d
de 7,9 'Hi respectiv 7,6 ori ma i mar e dec Ot

Complexul [Cu(Bzpytsc4Et)CI] [119] ob Hi chiunt r e clorura d e
4-etiltiosemicarbazona-Benzoilpiridinej are o geometride coordinar@lanp £t t r at £t . Pol
coordinare este format din atomiidondiNSa i t i 0 s e mi cienddckrzHBrpgtsc4EHT |
Hi compl exul [ Cu ( Bz piy\itrs pe4diute raBiderpaseapulmdnaresumante e
(A549)Hi c e | u (L829) fadosindt@dtueMTT. Valorile IGos unt prezent at e

Tabelul 1.6 Valorile ICso( OM) pentru compl exul [ Cu(!

ICso { M
Compusul AB49 | L929
[Cu(BzPytsc4Et)CI] | 56,07 | >800
Cisplatina 18 6
Kur up Hi col . [ 120] au ob ™i nut doi

4-feniltiosemicarbazona-Benzolpiridinei. Structura complexulufCu(Bzpytsc4Ph)CI] (Figura

123A) est e diamamibd at Lt pr i n idninde eclormiend iCu(ll) suat d o
pent acooHidi naadHI o geomadtrriaegonpalrtami dSatlr uct 1
[ Cu(Bzpytscd4Ph) NCS] ( Fi gur aniCu(ll &8geonetsid pian mo n
pttratt, cu ipaselformatddm atdmii NNS aictiosenricdrbazoagpd r a p oz i 'F
coordinare fiind odioplaNGS. de un atom de azot

A) CCDC 254305 B) CCDC 254304
Figural23.St ructuril e mol ecul are ale compl ect
[Cu(Bzpytsc4Ph)NCS] (B)[120]

Kur ugl [Hi]iaucaracterizat o mp | e ¢ 'Hi i [ Cu(Bzpytsc4But
Hi [ Cu(Bzpytsc4d4Bu) SH] . Ti osemicarbazona HB
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coordineazt prin atomi.i N&NSt e Sd ir meart e & udg Aay rf
ionilor de clorpunte Atomii centrali sHNt apewnt ge o aedirmadmi
(Figura 1.24A). Compl [€uBipyisc4ABuiSH¥um magntericiprulB u ) B
Cu(ll) este tetracoor gitnatat i (Fdgputria d . gedn

A) CCDC 208631 B) CCDC 208632 C) CCDC 208633
Figural24.St ructuri l e mol ecul are al el2Bpompl ec'
[Cu(Bzpytsc4But)Br] ( B) Hi [ Cu(Bzp[g2tl]sc4But ) SH]

Compusul [Cr(Bzpytsc4Chex(CH3:COO)](CIQy) [ 12 2] ardei merstthuyc
este format din rahgmentul cationic [CiBzpytsc4ChexCH:COO)[" Hi un ani on
AmbiiioniCu(ll)sunt t et rav®©nar di maefplimert ati te, pfl@ammat Lt
piridinici (N(4)/(N(8)), atomi de azot iminici (N(3)/N7 ) )  'Hi din at omi de
iar al patruledoc de coordinaresteocupatdeatomd e o xi gen car boxi llei ci
acetat. Rezul tat eldamorstcat £t VHBELfHY i sadaChemnpoern
anticancer (Igo> 100nmM), iar complexuime t al i ¢ cu pa e ed acHikt o ti ogxaincdi
"mpotriva celul el or 5s3=0,37T €,028eM)icenparateurcisplatia® 6 2
(ICso=1, 16 eWM)Q, 28

Beral do 'Hi col . [ 123] au loCu(lHicudwotto,4tmre ¢ ia Ho
4-paratoliltiosemicarbazonal2e nzoi | pi ri di nei . l oni i Cu(l 1)
planpttratt. Pol i eseformdtdindamomic dNoNrSd ianarted osenoncar
CI.Ti osemi car bazcohseibie Huprwmpl)l prezinttit ac
" mp o tulpineiCandida albicang u v al or i scbtzute ale @GW=xncen
231 0, 7 /e)pentrut i osemi car bazonel e 2ndc¢ Ao redpenma t e
comple Hi

1.4 CompuHi coordinativi ai Bi (I'l'l) cu wu

Ber al dal "H#%] au caraterizat un compus coordinativ alBi(lll) cu
4-feniltiosemicarbaona 2acetilpiridinei. Complexu[Bi(Acpytsc4Ph)(DMSO)C] este dimeric,
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asamblat prin intermediubnilorde c | or . l onul Bi (111) este
coordinative cu atomii NNSiatiosemicarbazonei deprotonate, cu un atom de oxijemei
molecule deD MS O 'Hi cu doi litaniel cde aclt onme.a cdfdsului a n
sintetizatH i a | negoardirhsuhtprézentse” n t abel ul 1. 7.

Tabelul 1.7 Rezultatelea ¢ t | \amtibaktéHenea liganduluiHAc pyt sc4Ph
complexului [Bi(Acpytsc4Ph)(DMSO)Cl]

CMI  Omol / L
Compusul S. aureus S. epidermidis E. faecalis P.
aeruginosa
HAcpytsc4Ph 370,0 179,4 384,7 45,0
[Bi(Acpytsc4Ph)(DMSO)C] 57 91,9 22,8 96,0

Sa st a bomplexul[Bi(&dpytsc4Ph)(DMSO)C] are actibwidat®t

ligandului necoordinatCea mai n aalcttki vi t at e a f ost 8.Asreugw at t

C M = 5,7 Omonlu/ Ld e pctaHeeHt e  nasctt cloridraiuladtee at est traancd
(CMI = 0,3 Omol /L).
Fol osind acxileaHiHI | icgpgdnd [ 124] au oub "Hi n

[Bi(Acpytsc4Ph)(NQ)2(CHsCH-OH)] (Figura 1.25)Cn acest ca=2, rea@odn cdiem
doi at omi d e a zaliganttili tridentat BINSo doi atdrei desouideah doi ioni
azotat CHi un teanoonh eccau | dx idgee®@ntdhinmelz.ul Gampea re  C
observat ct c o aApPhNQ)ACH:CHBOH(]] Are p walbaseclo mu |l t  ma i r
(5,22°M) dec Ot Inecapainat{94,/7 * M) Hi d e f:lOF5.8 (BL,2( M)OEste

i mportant de men'H onat ¢t compusul ob™i nut
(1,2° M).

CCDC 851899
Figura 1.25. Structura mol ecul ar t
[Bi(Acpytsc-4Ph)(NOg)2(CH3CH20H)] [124]
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Nomi y a Hi col . [12®mpleaew Hiob HinuBi (ddil
4-morfoliltiosemicarbazona -dacetilpiridirei Hi morol{itidsemicarbazona)
2,6-diacetilgridinei (Figura 1.26). Complexu|Bi(Daptsc4Mor)(NQ)]2, cu tiosemicarbazona

dubludepr otaorneat @ , st r u,casamblit dc¢ me mij @t or udpunteat om

Coordinarea la fiecaiende Bi(lll)ester eal i zat £t prin trei at omi C
de s ul f(deglasut alt’iyand 8eprotonah) 'Hi un adtiooutui ND. lorai Bi(llly e n
au numtrul edeédapoer dibipiamgl@pemettagonal b, dact

p r e z ‘@ pladal bazalal bipiramidei pentagonala perecli de electroni6s® ai ionului de
bismu(lll) . Structura complexulujBi(Acpytsc4Morp(NO3)] estemonomerig, care include un
ion Bi(lll), doi liganzimonad e pr ot ona™Hi  Hi un i on njctoroatd.i n@

tridentatlaionii Bi(lll),sunt ampl asa™H ortogonal unul f a’Fk

A) CCDC 218365 B) CCDC 218368
Figura 1.26. Structur i BiapscAM@a)(NO)]a(rhe) aHie ¢
[Bi(Acpytsc4Mor) 2(NO3)] (B) [125]

Compusul [Bi(Daptsc4Mor)(Ng)loma ni f e st tseleatigd tHi v ietEd to@ @tnrt i v

bacteriei Grampozitive . aureus cu CMI = 15,7tg/ mL, “n ti mp C ¢
[Bi(Acpytsc4Morp(NOs) ] a avut activitdieTHi " n aplozitiee . mp o
subtil i s)cdCMIS4g/mLi me asnbe.l e cazur i

Un compus coordinativ a@i(lll) cu 4-ortoclorofeniltiosemicarbazonadtdilpiridinei a
fost testat pentru citotoxicitaneHi " mpotel u
carcinom de colon HPR9 [126]. [Bi(HAcpytsc4oCIPh)(OH) este un complex neutru, care
conH meagmant anionic de ti osemtcaoar daammriHi '+
metal i c. Cn ti mp c exattito shebniicnahrchia zTornxaR , nsehcuocm [

cuioniBi(1'1'l'), a reuHit st inhibe TrxR, dar nu
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Tabelul1.8Rezul t atel e activitt ™l bi ol ogi ce
complexului [Bi(HAcpytsc4oCIPh)(OH)z]

Inhibarea . .
. Efect citotoxic
Compusul enzi mat (ICso, t Mol/L)
(ICs0, * mol/L) '
TrxR GR MCFE-7 HT-29 Vero
HAcpytsc4oCIPh >100 | >100(7, 02 N=16,96 N=2*{0, 02
0,01
[Bi(HAcpytsc4oCIPh)(OH) | 7, 35| >100(4, 30 N=*(6, 16 N=*(0, 02
2,68 0,01
XiealHHb 8] au sintetizat Hi car acsgsleDatele at
analitice au demonstrat o stoichiometneetal | i g a nd 1:& doaul éentral Bi(lll) are
numr ul de coordinare nout. Coordinarea se
sulf tionic, azot piridinic, precum 'Hi pri

bi dent a™i 'Hiodantat(Figoral.2d)i t r at mon

CCDC 885098

Figura 1.27. Structura mol ecul agz]fs8]la con

Au fost efecuate studii biologginvitro” mpot ri va a pat r uBadllasct er
subtilis, Staphylococcus aurepBacillus cereusdH Barcina luteq  Hi patru bacter
(Pseudomonas aerugingséalmonella typhimurium Escherichia coli 'Hi Agrobacterium
tumefaciens 'Hi , r e sqiuke canderoagse umane. rCamplefBi(HBzpytsc4Py)(NQ)3]

a manifestat o activitate main a’'lmptot r i va b gazitive Baciliud cereugCGBi a m

15,6 €g/ mL) comparati wxduwtl iagamdnplu.s uAsanili \air te
ma i mica (1,8 &eM) dec©t o al'Htg aBNGs)tuas.@ (412 ( >
e M) . Trebuie de men Hi ozplat macrti f[eBsit(tH Bagtyit \sict4:
cisplatin€ommpgxula 2demdnsitmhaitbiHHi eo proemi nent |
celulelor HCF116 (cancer colorectal uman), celoleHe | a (car ci nom de cC«

celuldor HepG2 (carcinom hepatocelular umaai, valorile 1Gso egale cul , 6 ; 2, 7, 'Hi
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corespnztitdcaesynt mai mi ci dec©t cele ale Mitox
acel oraHi celul e

Xi e 'Hi @ oaflacterizatiu@ noli complexgi(lll) cu bis(4-metiltiosemicarbazona)
26di acetilpiridinei. Datele analitice au de
ligand) (Figura 1.28). Analiza cu raze Xpe monocristal a demonstr a

[Bi(HDaptsc4Me)(NQ)2JNOsc r i st al s zemzmonmclsinic, cu grup
mol ecul art con™Hine una3f&Htiianonn [ Bi ( HDBRpCcacéeM

contraion dar nu este i topulBi(ld)aar € nn ucnotorrudi ndae ec o
ligandul neutru penthe nt at coor di neaz tunlatam de taamtnpuidinic,cdein t r
atomi de azot azometinici Hi, respectiv, do
de patru atomi de oxigen ai doi i oni nitrat

CCDC 876329
Figura 1.28. Structura mol ecul a)p|MOs3[d27]c o mp u

Studiile biologicein vitro au ar Lt at ct compl ezxNds arg Bi (
activitate ant irmalstuereirchaodsgatdigandalm t i” cna nscpee ci a l

10, 66 ¢ M BaailgsacereusHBamonella typhimuriunHi r e ssqgo=e c2t6i,v8, el
"mpotriva celul el or de, complaxale ma ki Kds#EndificatiDieb tz
creHterea tumori.i xenogrefei H22 pe Hoarec
61,6%).

1.5 Concluzii la capitolul 1

1) Tiosemicarbazonele-@rmilpiridi n e i pot fi fun™Hi onal i zate
fragment ul tiosemicarbazidic cu diferi ™Hi
|l i pofilicitatea | or 'Hi, eventual , propri e
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2) Tiosemicarbazonele-brmil-, 2-acetit HR-benzoi | pi ri di nei partic

Cu(l 1) Hi Bi(lll)
neutri.
3) Compl ec Hi i cuprul

“"n forma tionict sau ti

ui ( Hormilpiridimei ct substi @raincHa r b anz «

piridinic formeazt de preferin™Ht structur

tiosemicarbazidic
4) Numbr ul de coordi

acetit'H2-benzoi | piri di

def orestapglalp, Lt t r at t,

genereazt at ©t monomer.i
nar e al i oni | or 2fa@milf P-1 )
nei variazt de | adeseait r u

o c t afeeaent, mramidat aeut, r acgeol n am ati

5  Numktrul de coordinare al 1 oni | or-forBil Z-acekil )

Hi-b&nzoil piridinei

dodecaedral t

e st dipirkhdidalpenty s aal bpt Hi cu

6) Compl ec Hi i cCu substituean™ e “"or ipomdi™Hi ac t4iN
Ssubstituen™™i . Activitatea biologict depi:Ht
di substitui "Hi fiind mai acti vi . I ntroduce
duce | a di mi rouaatifuegege. pr opr i et £ "Hi |
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2 . METODE DE SI NTEZI ﬁl CERCET

Pentru sinteza compuHilor COoOTr dorecum’ a v i
compuHi | or h e t-B(ltl)g an éost atilizate iose@icatbdzorEf or mi | pi r i c
deri vea™Hi lcour sau fiLrt subst i ttiasemcadazidicitFigpran2zl). "Hi

Tiosemicarbazonela u f o s tconfobm'Hietodelbdee scr i se " n | i terat u
73].
R, Ri1
~ NH _NHR;
N o+ H2N/NH NHR2 70.80°C, CH,COOH . ~ XY~ N T(
/N S =

R1=H, CHs, CsHs
R2=H, CHs, CHs, CsHs
Figura2.1.Schema generalt de ob™Hi-herei &piroseéem
deriva™Hi | or ei

Au f ost ob™Hi nutei 42 puoseait ear bazome f 0c¢

Spectroscopi ei | R, icr® mHit opgpRM.iSpertl@HR MN r'Hiit
BC-RMN sunt prezentate “n Anexa 1, i ar Spect
Anexa 2.

Cn calitate de |liganzi capabili st previ
aspori solubilitat-ewatc dHhp Ihednldjalgost t atlu@tarahitdiaroi

acizi aminopolicarboxilici (Figura 2.2):

HO

HO OH o
HO HO
acidul etilendiamintetraacetic acidul 1,2-ciclohexandinamitetraacetic
(Hedta) (H,cdta)
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O O
acidul dietilentriaminpentaacetic
(H;dtpa)
Figura2.2.For mul el e deacsitziulcaruramiancpol i car boxi
2.1 Sinteza <compuHil or coordinati vi h o

ti osemi caAP@azont

CompuHi i homometal i ci ai Cu( 1T APCxau fodti g a
ob™MH nubhetaeoconf orm schemei r epr ezeuwfdstatsei ntne tf
CwAPCI4H,O (de culoare albastiunt en s, “n ambel el a&caizontrenac
mal ahi t ei cCu aci zi @ ami[h28 p29.lLa etapa G wial, i dia cs
apoast AdPeC CGuu fost adtugate sol u™i il e |
2-formil, 2-a ¢ e t {ibénzoilpiridindicys au ,Fulrstt i t ue n Hi “n pozi "Hi
solu™Hii de culoare veradpandte gdulletran’éle nwrainsHe
. +HAPC

-2H,0;-CO,
I
+ 2HL
2Cu,APC >
- CuH,APC

APC = edta", cdta*
HL = HFoPYyTSGR, HACPYTSC-R, HBzPyTSGR
R = H, CHs, CzHs, CeHs

Figura2.3.Schema generalt de ob™Hi nere a compuHi

mi ¢ Ht i

Conform schemei de ZHxiompuwx, a@awofdsnabhbiH
Cu(ll) cu ioni edt4, cdtd Kk i ti osemi-fc@anr mialzinrilod i ritea acesteia "Hi u
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[130132] . Compozi Sia acestor ceoltateloramalde eleanentdiis t
a spectroscopiei IRiar 10 c o mp aulfost c ar a c tceur iazjau'lli o 1 eulrazedXd ger a c
monocristalCn | ucr ar e, numa i pentru compl ec™Hi i I
au fost date formulele coor di na ttenmmaiforrRuelt r u
sumar e, falsferdi deicoodinacea r e

CUHFo Py TSC) Cufd1dt a) T5H

Lasolau™®irmatt din 0, 02dt aQ di48lvaZ nmmdl )mLC ud
distilatt | a 7~ nchfls tr ealiBB6UgEHG mind) destiospreicarbazand.
2-formilpiridinei,di zol vatt “"n 10 mL de metanol. Ames
culoareverdé nchi s a fost | tLtsatt pentru evaporare
sa Ob™Hi nut un compus mi-cmolkirs st &lairer aghie f'EHigl
temperatura camerei. Randament: 0,086 g, 64%.

Calculat pentriC17H30CwNsO13S (Mr = 684,02), %: C, 29,78; H, 4,41; N, 12,26; S, 4,68.
Determinat, %: C, 30,05; H, 4,15; N, 12,25; S, 4,76.

Unele benzi (cm) din spectrul IR1697 (m), 1571 (f.p), 1555 (m), 1437 (m), 1391 (p),
1363 (u), 1315 (p), 1235 (f.p), 1191 (s), 1175 (u), 1113 (p), 1021 (M), 999 (m), 973 (M), 929 (p),
888 (s), 854 (p), 810 (s), 755 (p), 709 (p), 658 (M), 625 (s), 588 (s), 570 (M), 503 (M), 465 (m),
440(mM . Spectrul Ififuraed3.2. e prezentat ' n

{Cu(FoPyTSC-4Me)}:Cu ( e d t2@(R)T 2 H

Sinteza a fost ef ect ual €arsti imti & "Hir (wtui lcieza:
mmol) Cue d t aQ 4'HHi 0, 039 g-métibigsemicarbazoha od eni | pi r i di |
c©teva zile din soluHie se ob™Hi ne un compus
80%.

Calculat pentriC26H34CuwN10010S, (Mr = 898,68), %: C, 34,64; H, 3,80; N, 15,54; S, 7,11.
Determinat, %: C34,98; H, 4,05; N, 15,61; S, 7,16.

Unele benzi (cm) din spectrul IR:1582 (f.p), 1461 (u), 1443 (m), 1415 (s), 1393 (f.p),
1354 (u), 1321 (s), 1304 (p), 1267 (p), 1227 (m), 1187 (m), 1167 (m), 1110 (p), 1098 (p), 1049
(m), 1011 (s), 967 (m), 925 (p)68 (p), 805 (m), 778 (p), 728 (f.p), 684 (s), 645 (M), 622 (M), 599
(s), 567 (s), 544 (s), 530 (m), figegrd B.2.( m) , 47

[Cu(HFOPYTSGA4Et)(H20)Cu(edta)(H20) ] LD,3% H

Sinteza a fost ef ectual €arsti imti  "Hir wtui lcieza:
mmol) Cype d t aQ 4HH 0, 042 g-etifiddemikarbazooaiR)o rdne | o1 r i di ne
de ore din solu™Hi e se o0b"H ne Ramame: P87 g, 708l c r
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Calculat pentriC19Hz2CN6O12S (Mr = 694,04), %: C, 32,80; H, 4,64; N, 12,08; S, 4,61.
Determinat, %: C, 32,69; H, 4,13; N, 12,27; S, 4,46.

Unele benzi (cm) din spectrul IR: 1582 (f.p), 1558 (u), 1471 (m), 1441 (m), 1417 (s),
1390 (f.p), 1337 (u), 1321 (m), 1301 (p), 1255 (p), 1226 (m), 1186 (m), 1164 (s), 1097 (p), 1052
(m), 1010 (m), 996 (m), 926 (f.p), 871 (p), 804 (p), 779 (p), 729 (f.p), 661 (u), HI0595 (u),
569 (s), 515 (p), 475 flgpgA3.3.Spectr ul Il R este

{Cu(FoPyTSC-4Ph))2,Cu ( e d t2@(WT 2 H

Sinteza a fost ef ectual €arsti imti & "Hir (wtui lcieza:
mmol) Cue d t aQ 4’HHi 0, 051 g -fefilloseticanbarona-prmipiidingi. Peste
48 or e d-an o buHlcamiHis micracristalide culoare verderun. Randament: 0,060
g, 60%.

Calculat pentriCzsHzsCuwsN10010S (Mr = 1023,01), %: C, 42,16; H, 3,73; N, 13,66; S,
6,25. Determinat, %: C, 42,02; H, 3,97; N, 13,89; S, 7,17.

Unele benzi (cm) din spectrul IR: 1621 (s), 1597 (f.p), 1556 (u), 1541 (u), 1490 (p), 1460
(p), 1427 (m), 1393 (f.p), 1359 (m), 1316 (p), 1288 1249 (p), 1221 (m), 1192 (p), 1136 (p),
1103 (m), 1078 (m), 1018 (s), 995 (s), 973 (M), 929 (s), 912 (m), 892 (m), 868 (p), 831 (m), 768
(p), 754 (u), 718 (p), 692 (p), 674 (s), 653 (M), 643 (M), 610 (u), 589 (p), 573 (p), 521 (p), 485
(p). Spectrul R est e figura&3eint at ~n

CuUHFoPYy TSC) Cu0dx)t a) T7H

LasolautHi matt din O, @& a@dt(H2pR2vemol p €6 mL

l'a “"nctl zire,adilf osatgi éa@dB6eg ®E mmol) dettiosemicarbazona 2
formilpiridinei,di zol vatt “"n 10 mL de metanol . Ame st
culoareverdé nchi s a fost | tLtsatit pentru evaporare

sa 0 b UHicampus microcristalid e cul oar e t ur c oaz , latanaratga a
camerei Randament: 0,066 g, 50%.

Calculat pentriC21H40CwNeO1s5S (Mr = 774,09), %: C, 32,51; H, 5,20; N, 10,83; S, 4,13.
Determinat, %: C, 32,46; H, 5,68; N, 10,954FR3.

Unele benzi (cm) din spectrul IR: 1640 (m), 1581 (f.p), 1475 (m), 1450 (m), 1398 (f.p),
1338 (m), 1325 (m), 1300 (s), 1284 (m), 1256 (m), 1233 (p), 1220 (u), 1188 (p), 1156 (m), 1115
(s), 1094 (u), 1085 (p), 1050 (s), 1020 (s), 995 (u), 981 (B)(96 933 (p), 917 (p), 888 (p), 849
(s), 794 (s), 753 (p), 664 (M), 650 (M), 624 (m), 603 (s), 581 (s), 547 (M), 512 (M), 465 (S). Spectru
|l R este figua&k3&dnt at " n
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{Cu(FoPyTSC-4Me)}2Cu ( ¢ d t2@ (B)T 3 H

Sinteza a fost ef ectuald €arsti imti H "Hir wtui lcieza:
mmol) Cuc d t aQ 4'HHi 0, 039 g-métibigseémicanbazoha)drmipéidingi. Peste
24 or e d-a no buficaniids micracristalide culoareverde nc hi s. Randam
g, 70%.

Calculat pentriCzoH42CwsN10011S (Mr = 971,04), %: C, 37,01; H, 4,35; N, 14,39; S, 6,59.
Determinat, %: C, 36,89; H, 4,63; N, 14,35; S, 6,61.

Unele benzi (cm) din spectrul IR: 1655 (m), 1614 (f.p), 1585 (u), 1561 (p), 1513 (p), 1476
(m), 1441 (m), 1410 (p), 1378 (f.p), 1334 (p), 1322 (m), 1296 (p), 1242 (u), 1228 (p), 1173 (p),
1150 (p), 1120 (p), 1098 (m), 1084 (p), 1041 (p), 993 (m), 974 (m), 935 (s), R@BHA(p), 860
(u), 796 (m), 774 (s), 762 (s), 752 (s), 733 (p), 684 (m), 670 (u), 652 (M), 641 (s), 623 (s), 609 (S)
592 (m), 560 (p), 517 (m), figudA3.6( m) . Spectru

[Cu2(FOPYTSGA4ELt)Cu(cdta)] (7)

Sinteza a fost ef ectuald €arsti imti H "Hir wtui lcieza:
mmol)Cyuc dt ad 4HH 0, 04 2 g-etitiddemZarbazooatdymilpgridineéd Peste 24
ore di na smb ™Hi'Hi ket sun compus c rRasdamehti0®76d,80% u |

Calculat pentriCzoHa0CusN100sS, (Mr = 945,04), %: C, 40,56; H, 4,26; N, 14,78; S, 6,77.
Determinat, %: C, 40,89; H, 4,73; N, 14,38; S, 6,71.

Unele benzi (cm) din spectrul IR: 1602 (f.p), 1562 (m), 1510 (f.p), 1473 (p), 1414 (p),
1367 (p), 1324 (f.p), 1301 (u), 1270 (p), 1233 (p), 1174 (s), 1151 (m), 1119 (p), 1087 (f.p), 1049
(p), 1022 (u), 998 (m), 975 (m), 912 (p), 883 (p), 800 (M), 767 (p), 737 (p), ¥, 185Qu(p), 633
(u), 600 (m), 558 (m), 516 (fMwaA3Z80 (m). Sp

{Cu(FoPyTSC-4Ph)2Cu ( ¢ d#048) T H

Sinteza a fost ef ectuald €arstiimti H "Hir wtui lcieza:
mmol) Cuc d t aQ 4'HHi 0, 051 g -fefilfioseticanbarona-prmipridingi. Peste
24 or e d-an o bAicamipis micracristalide culoare verdbrun. Randament: 0,083
g, 79%.

Calculat pentruCaoH42CusN100sS, (Mr = 1059,05), %: C, 45,26; H, 3,99; N3,19; S,

6,04. Determinat, %: C, 45,28; H, 4,18; N, 13,08; S, 6,23.

Unele benzi (cm) din spectrul IR: 1651 (m), 1618 (f.p), 1561 (p), 1535 (p), 1495 (p), 1487
(u), 1454 (m), 1430 (p), 1411 (p), 1383 (s), 1363 (p), 1337 (m), 1303 (p), 1260 (M), 122B%s),

(m), 1214 (m), 1189 (m), 1136 (p), 1127 (p), 1100 (p), 1089 (p), 1058 (s), 1023 (M), 991 (m), 969
(m), 922 (m), 899 (p), 888 (p), 839 (s), 825 (s), 794 (s), 780 (m), 748 (f.p), 689 (p), 670 (u), 653
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(s), 639 (m), 623 (u), 597 (m), 575 (m), 557 (P, ( p) , 499 (m). Spect
figura A3.8.

{Cu(AcPyTSC)}oCu ( e d t2@ ()T 4 H

Sinteza a fost ef ectual €arsti imti & "Hir (wtui lcieza:
mmol) Cuye d t aQ 4'Hi 0, 036 gtosericarbazomardedtilpirididee Compusul
cristalin de culoare verden ¢ Fai <o bsHi nut dupt 24 ore de | a s

Calculat pentriCoeHzsCusN10012S, (Mr = 937,41), %: C, 33,31; H, 4,09; N, 14,94; S, 6,84.
Determinat, %: C33,45; H, 4,11; N, 14,75; S, 6,83.

Unele benzi (cm) din spectrul IR: 1695 (m), 1643 (m), 1601 (f.p), 1567 (u), 1497 (p),
1452 (p), 1439 (f.p), 1398 (f.p), 1365 (p), 1346 (p), 1316 (p), 1263 (m), 1229 (m), 1211 (m), 1179
(f.p), 1169 (f.p), 1136 (s), 1104), 1058 (p), 1041 (p), 1021 (u), 986 (m), 956 (m), 931 (m), 914
(p), 871 (p), 810 (p), 777 (f.p), 736 (f.p), 684 (s), 649 (u), 630 (p), 610 (s), 589 (s), 556 (p), 545
(u), 473 (m). SpefiguraA3l9. | R este prezentat ~n

{[Cu2(AcPYyTSC-4Me)2Cu ( e d &n)(T0)L H

Sinteza a fost ef ectual €arstiimti & "Hir (wtui lcieza:
mmol) Cye d t aQ 4'HHi 0, 042 ¢ -metiligs@micanbazoha)@cetdp@idingi. Peste
48 ore dianodpdHi nilHt e us eccolcang uesdé oc hs s al Randame
77%.

Calculat pentriCgHz6CusN1009S, (Mr = 909,00), %: C, 36,90; H, 3,98; N, 15,37; S, 7,07.
Determinat, %: C, 36,76; H, 4,03; N, 15,46; S, 6,88.

Unele benzi (cm) din spectrul IR: 1644 (m), 1615 (f.p), 1596 (u), 1562 (m), 1529 (p),
1473 (p), 1446 (s), 1427 (m), 1389 (m), 1361 (f.p), 1319 (m), 1305 (s), 1296 (s), 1263 (f.p), 1201
(p), 1191 (p), 1165 (p), 1105 (m), 1080 (p), 1048 (p), 1010 (s), 993 (s), 974 (§))9260 (M),
892 (m), 868 (p), 823 (p), 778 (f.p), 745 (u), 722 (f.p), 649 (m), 618 (M), 593 (m), 561 (p), 530
(m), 490 (p). SpefiguraA3ll10.l R este prezentat ' n

{Cu(AcPyTSC-4Et)}2Cu ( e d #10411)T H

Sinteza a fost ef ectual €arsti imti  "Hir wtui lcieza:
mmol) Cuye d t a@ 4'Hi 0, 044 g -efltdserdicarbvaroma-gcetilpirained Peste
cOteva zil-a& dab i rswtl udH ec e mp u s-'nahis. Rantlaeént: MO6S e
g, 71%.

Calculat pentriCsogHa0CusN100eS, (Mr = 937,03), %: C, 38,35; H, 4,29; N, 14,91; S, 6,83.
Determinat, %: C, 38,42; H, 4,45; N, 14,83; S, 6,82.

Unele benzi (cm) din spectrul IR: 1656 (m), 1613 (f.p), 1597 (p), 1564 (m), 1536 (s),
1507 (m), 1474 (m), 1440 (u), 1425 (m), 1385 (p), 1367 (p), 1342 (s), 1309 (p), 1293 (u), 1254
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(f.p), 1194 (m), 1165 (m), 1143 (m), 1110 (s), 1076 (p), 1053 (u), 991 (s), 970 (mmMPIRL
(m), 908 (u), 862 (p), 826 (m), 774 (f.p), 743 (s), 719 (f.p), 677 (u), 648 (s), 613 (M), 591 (m), 534
(m), 488 (m). Speddguradld.lll R este prezentat ' n

{[CUHAc Py TSC) Cu (@d128 ) ] L 3 H

Sinteza a fost ef ectuald €arsti imti 4 "Hir wtui lcieza:
mmol) Cuc d t a@ 4’HHi 0,036 g (0, 2 mracetilgiridirtkie Pestd 7@ sre mi
din s@al obiH nait un compus’ e hisanedtRA38d, 88%cC u |l o0 ¢

Calculat pentriCo2H3sCupNeO11S (Mr = 716,09), %: C, 36,82; H, 4,77; N, 11,71; S, 4,47.
Determinat, %: C, 37,09; H, 4,98; N, 11,85; S, 4,91.

Unele benzi (cm) din spectrul IR: 1595 (f.p), 1492 (m), 1432 (f.p), 1363 (m), 1334 (m),
1306 (p), 1270 (s), 1242 (m), 1183 (p), 1162 (u), 1122 (m), 1087 (m), 1061 (s), 1038 (s), 1025 (s)
992 (m), 974 (m), 934 (s), 914 (m), 885 (m), 806 (u), 778 (p), 725 (p), 643 GIshH62 (M),
524 (u), 452 (m). SfgeaA3.d2 | I R este prezent a

{[Cu(AcPYyTSC4Me)(H20) Cu( cdt@)p (L3 4, 5H

Sinteza a fost ef ect uald €arsti imti & "Hir wtui lcieza:
mmol) Cyc d t aQ 4'HHi 0, Onh@) dg 4metidigs@micarbazona-&cetilpiridinei. Peste
96 ore dianodpdH mlHt e us compus-- ochssal Randame
64%.

Calculat pentriCsaoHs2CusN10014S, (Mr = 1053,10), %: C, 36,41; H, 4,97; N, 13,27; S,
6,08.Determinat, %: C, 36,35; H, 4,88; N, 12,92; S, 5,94.

Unele benzi (cm) din spectrul IR: 1607 (f.p), 1563 (u), 1522 (p), 1473 (m), 1439 (m),
1418 (m), 1377 (p), 1336 (p), 1293 (f.p), 1233 (p), 1197 (m), 1146 (m), 1125 (s), 1089 (m), 1077
(m), 1052 (p), 10Q (s), 997 (m), 974 (m), 937 (m), 914 (m), 888 (m), 821 (m), 798 (s), 778 (p),
754 (s), 735 (s), 722 (m), 681 (u), 650 (p), 617 (p), 598 (M), 559 (M), 528 (m), 460 (m). Spectrul
|l R este figua&3eld.t at " n

{[Cu2(AcPYTSC4Et)Cu ( c dt a@}}(L4p , 5 H

Sinteza a fost ef ectuald €arsti imti { "Hir wtui lcieza:
mmol) Cuc d t aQ 4'HHi 0, 044 g-eti{tidsentcarlvanonaldgetilpdridinei4 Peste 96
ore di na sob Hi'Hi et sundecwoarpvesde we hiss al Randament

Calculat pentriCzsHs6CusN10014S, (Mr = 1081,13), %: C, 37,68; H, 5,21; N, 12,93; S,
5,92. Determinat, %: C, 37,74; H, 5,15; N, 13,18; S, 5,98.

Unele benzi (cm) din spectrul IR: 1606 (f.p), 1563 (u), 1518 (f.p), 1474 (m), 1440 (s),1421
(s0, 1403 (s), 1372 (p), 1325 (p), 1307 (p), 1275 (p), 1195 (p), 1160 (s), 1145 (p), 1088 (f.p), 105¢
(p), 1021 (s), 996 (m), 975 (m), 936 (m), 916 (m), 885 (m), 825 (s), 798 eh)p), 753 (s), 736
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(m), 717 (m), 650 (p), 615 (m), 558 (p)., 5
figura A3.14.

{[Cu2(AcPYyTSC-4PheCu ( c d t&}n)(I5) H

Sinteza a fost ef ect uald €arsti imti 4 "Hir wtui lcieza:
mmol)Cuc dt a@ 4HH 0, 05 4 g-fer(ltidserdicarhamonb-Jcetilpirding. Peste 48
ore di na sohb Hi"Hi tet sun c¢compus-’ s Randamdnti 0n088dye82%. u |

Calculat pentriCaHaeCusN100sS, (Mr = 1087,08), %: C, 46,29; H, 4,26; N, 12,85; S,
5,89. Determinat, %: C, 46,38; H, 4,31; N, 12,54; S, 5,73.

Unele benzi (cm) din spectrul IR: 1598 (f.p), 1558 (u), 1494 (p), 1454 (p), 1413 (f,.p),
1374 (u), 1323 (p), 1257 (m), 1237 (p), 1195 (m), 1174 (m), 1158 (p), 1108 (s), 1085 (p), 1045
(m), 1021 (s), 995 (m), 969 (M), 934 (m), 916 (m), 899 (m), 882 (m), 851 (s), 8279%4n(m),
765 (m), 749 (f.p), 734 (u), 691 (p), 648 (p), 620 (M), 586 (m), 563 (m), 537 (s), 510 (p), 462 (m).
Spectrul | R figwaA8.15pr ezent at “ n

Cu(BzPyTSG4PhxCu ( e dH2@ (L6) 3

Sinteza a fost ef ectual €arstiimti & "Hir (wtui lcieza:
mmol) Cuye d t aQ. 4'HH 0, 06 6 g-ferfililbsethicarbazonb-Benzdilpiriddhei. Peste
24 or e d-an o buAlcamipis micracristalide culoare verdbrun. Randament: 0,085
g, 71%.

Calculat pentriCagHagCusN10011S, (Mr = 1193,08), %: C, 48,21; H, 4,05; N, 11,71; S,
5,36. Determinat, %: C, 48,26; H, 4,03; N, 11,59; S, 4,98.

Unele benzi (cm) din spectrul IR: 1594 (f.p), 1497 (p), 1485 (u), 1452 (m), 1423 (f.p),
1316 (f.p), 1258 (p), 1209 (p), 1185 (m), 1162 (s), 1130 (p), 1105 (u), 1078 (m), 1028 (m), 1000
(s), 972 (p), 914 (p), 857 (m), 829 (s), 787 (m), 750 (p), 691 (p), 650 (M), 62238 Mm), 558
(s), 508 (m), 473 ( mfiguaplét r ul I R este prez

{[Cuz(BzPyTSCCu ( cdt ®0h (17 6 H

Sinteza a fost ef ectuald €arsti imti { "Hir wtui lcieza:
mmol)Cyc dt a@ 4HH 0, 051 @gosdmtarddzomB@Iin)z od & pi ri di nei
zile di-a ebbHufiHite ©8n compus <cristalin de cul

Calculat pentriCsoHs2CusN10014S, (Mr = 1149,10), %: C, 41,72; H, 4,55; N, 12,16; S,
5,57. Determinat, %: Gi1,75; H, 4,63; N, 12,38; S, 5,69.

Unele benzi (cm) din spectrul IR: 1592 (f.p), 1559 (u), 1517 (p), 1487 (u), 1452 (m), 1440
(p), 1425 (u), 1394 (f.p), 1353 (u), 1329 (m), 1297 (m), 1264 (s), 1241 (p), 1203 (u), 1160 (p),
1120 (s), 1085 (p), 1053 (u)98 (m), 968 (p), 936 (M), 917 (m), 883 (m), 784 (p), 745 (p), 698
(p), 672 (s), 648 (p), 594 (s), b55fguraAas)7. 52
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{[Cu4(BzPyTSG4Me)sCuz(cdta)y] L 1 120} @)

Sinteza a fost ef ectuald €arsti imti H "Hir wtui lcieza:
mmol)Cyc dt a& 4HH O, 05 4 g-médtil@osemicarbaamnaBenabikpiridihei. Peste
48 or e d-anobdi mpibé ceisiabn de auloare verdeardament: 0,085 g, 68%.

Calculat pentriCgaH116CUsN20030S4 (Mr = 2390,28), %: C, 42,12; H, 4,88; N, 11,69; S,
5,35. Determinat, %: C, 42,21; H, 4,43; N, 11,87; S, 5,39.

Unele benzi (cm) din spectrul IR: 1591 (f.p), 1517 (p), 1487 (u), 1453 (p), 1440 (p), 1427
(u), 1393 (f.p), 1329 (m), 1297 (m), 1264 (u), 1241 (p), 1207 (u), 1160 (p), 1118 (s), 1088 (m),
1056 (s), 1029 (s), 997 (m), 968 (p), 936 (M), 916 (m), 883 (m), 784 (m), 74D&if.p), 673
(u), 643 (f.p), 595 (s), 559 ( m)igurad18. ( s) ,

{[Cu2(BzPyTSCG4Et)Cu ( cdt a)Op19), 95H

Sinteza a fost ef ect uaid €arsti imti & "Hir wtui lcieza:
mmol) Cyc d t aQ 4'HHi 0, 057 g -et{tiOsendicarbarood-Benzodpéridingi. Peste
48 ore danobd®i niHi eus compus c amesttO@T5ig,65% e c u

Calculat pentriCasHseCusN10012S, (Mr = 1169,14), %: C, 45,10; H, 4,82; N, 11,95; S,
5,47. Determinat, %: C, 45,18; H, 4,72; N, 12,37; S, 5,26.

Unele benzi (cm) din spectrul IR: 1594 (f.p), 1553 (m), 1509 (p), 1487 (u), 1463 (u), 1419
(f.p), 1373 (u), 1351 (s), 1326 (m), 1297 (f.p), 1240 (f.p), 1203 (u), 1151 (p), 1121 (s), 1085 (p),
1051 (m), 1030 (u), 990 (s), 969 (p), 932 (u), 912 (m), 886 (m), 829 (s)f.pBRI7A5 (p), 718
(m), 700 (p), 674 (s), 647 (p), 598 (s), 557 (M), 512 (s), 477 (S), 457 (S). Spectrul IR este prezent:
~ figura A3.19.

{Cu(BzPyTSC-4Ph)2Cu ( c d t2@ (RO) 6 H

Sinteza a fost ef ect ual €a rsti imti & "Hir (wtui lcieza:
mmol) Cuc d t aQ 4'HH 0, 06 6 g-ferililbsethicarbazonb-Benzdilpiriddhei. Peste
72 or e d-an o bd@Hicamipis micracristalide culoare verdérun. Randament: 0,074
g, 53%.

Calculat pentriCsoHsoCusN10014S, (Mr = 1301,16), %: C, 47,90; H, 4,64; N, 10,74; S,
4,92. Determinat, %: C, 46,08; H, 4,62; N, 10,73; S, 5,08.

Unele benzi (cm) din spectrul IR: 1593 (f.p), 1496 (p), 1484 (u), 1451 (m), 1420 (f.p),
1335 (u), 1315 (p), 1255 (p), 1209 (m), 1185 (s), 1159 (u), 1128 (m), 1103 (s), 1077 (m), 1055 (u)
1028 (u), 994 (s), 971 (m), 910 (m), 886 (m), 825 (s), 786 (p), 745 (f.p), 691644 (M), 615
(u), 588 (m), 560 (m), 506 (frgyrag A3.207 7 ( s) . Sp
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2.2 Sinteza <compuHilor coordinativi h o
ti osemi caAP@azont

CompuHi i bomametBal(il I 1 )t icous elmi gcetP@iaw fiosih & 'Ht
ob™i nu Hi prin amestecarea solu™i il or apoa
ti osemicarbazone (Figura 2.4). SoloubHgitre d o BT
cristalini.

+ H4APC
- H,0
+ HL
BiHAPC > Bi(HL),(HAPC)

n=1sau?2

APC = edte, cdta
HL = HFoPYyTSCGR, HACPYTSC-R, HBzPYyTSGR
R = H, CHs, CzHs, CeHs
Figura24.Schema generalt de ob™Mi nere a compuHi

mi ¢ Ht i
Pentru ob™Hi nerea compuHilor homometal i c
Bi(Hedtaf2H,O [133], Bi(Hcdta)5H.0 [134] ‘Hi dt@R2H®I[1H5] , care se o0b’
met odel or de sintezt descrise “n literatura

Bi(Hedta)(HFoPyTSQOL 528 (21)
Cn 28pim distilatt au fost BdHediOad taél ~,cOLe
Hi agitare pe sitt. Cn al't pahar au fost

2f ormi |l piridinei prin “nctlziiigahdubai aadée@

gradual | a sol u"HrCa aApnoeasstte cduel BrieHhecdttaantt2 HB f o
gal bent a f ost |l tsatt pentru evapdnsail edH a
ob ™i nut un ¢ o mgewwoarengalbdno ccrairset ad ifnost f il trat

camereiRandament: 0,054 g, 56%.

Calculat pentruCi7H31BiNeO13S (Mr = 768,15, %: C, 26,57; H, 4,07; N, 10,94; S, 4,17.
Determinat, %: C, 26,59; H, 3,88; N, 11,83; S, 4,26.

Unele benzicm?) din spectrul IR: 1640 (s), 1563 (f.p), 1502 (f.p), 1450 (m), 1434 (u),
1411 (s), 1355 (p), 1309 (p), 1272 (m), 1243 (p), 1158 (u), 1123 (m), 1089 (p), 1066 (m), 1027
(s), 990 (p), 969 (u), 916 (f.p), 880 (p), 850 (p), 830 (m), 776 (m), 737 (m)sy,0d854 (p), 618
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(m), 565 (u), 551 (m), 513 (m), 505 figora , 4
A3.21.

Bi(Hedta)(HFoPyTSG4Me)l. 328 (22)

Sinteza a fost efectud&t.€arstiimti 4 "8lir «wtui Icieaa
mmol)Bi HediOalH2 H 0, 058 g-métifiosenicarbazohadrmdpaidingi. Peste
cOt evdms o | LbadHioeb ™8i nut un compus mib®andament: 3,09& | |
g, 52%.

Calculat pentriCigH29BiN6O11S (Mr = 746,19, %: C, 28,96; H, 3,92; N, 11,26; S, 4,30.
Determinat, %: C, 29,07; H, 3,86; N, 11,27; S, 4,31.

Unele benzi (cm) din spectrul IR: 1657 (p), 1603 (m), 1575 (f.p), 1544 (p), 1500 (p), 1454
(p), 1428 (u), 1386 (M), 1369 (p), 1353 (u), 1330 (s), 1301 (f.p), 1267 (u), 1237 (s), 1213 (f.p),
1154 (s), 1123 (p), 1094 (m), 1083 (m), 1040 (p), 1001 (m), 977 (p), 954 (UX,®D1B77 (f.p),
835 (s), 776 (f.p), 728 (f.p), 659 (s), 636 (s), 618 (M), 610 (M), 587 (u), 568 (p), 545 (m), 519 (u),
505 (m), 477 (m). S figara A3r22. | |l R este prezent a

{ [ Bi ( HeFdRYESI-4EL (23)

Sinteza a fost efectu@ltGanstiinit ™dir uctui Iciezaa
mmol)Bi HediOa lH2H 0, 026 g -étiligsdmicadbannaddrnjilpiridirei. Peste
c Ot evdms o | LaHioeb "™8i nut un ¢ o mp uresgalbeik ®andament: 3,05& | |
g, 64%.

Calculat pentriCi19H25BiNeOsS (Mr = 706,49, %: C, 32,30; H, 3,57; N, 11,90; S, 4,54.
Determinat, %: C, 32,33; H, 3,16; N, 11,86; S, 4,26.

Unele benzi (cm) din spectrul IR: 1638 (p), 1594 (u), 1572 (f.p), 1534 (p), 1509 (p), 1454
(p), 1424 (u), 1393 (m), 1381 (m), 1360 (p), 1311 (f.p), 1271 (s), 1243 (u), 1199 (f.p), 1155 (u),
1134 (s), 1111 (m), 1091 (s), 1079 (m), 1048 (s), 1032 (p), 999 (u), 989 {YnP7954 (M),
912 (f.p), 883 (p), 847 (p), 811 (m), 773 (f.p), 739 (m), 706 (f.p), 660 (m), 639 (f.p), 618 (m), 591
(p), 541 (u), 528 (p), 517 (figoaA3.2898 (p). Sp

Bi(Hedta)](HFOPYTSG4 P h ) 20 24

Sinteza a fost efectua@ltGanstiintitd dir uctui Iciezaa
mmol)Bi HediOa H2H 0, 06 4 g -feniligs@ricarimanonatymilgriedines Peste
48 oredins ol udHi &b "Bli nut un compus IperndRandamert ,042 4,1 n
42%.

Calculat pentruCz3H29BiN6O10S (Mr = 790,15, %: C, 34,94; H, 3,70; N, 10,63; S, 4,06.
Determinat, %: C, 35,11; H, 3,78; N, 10,53; S, 3,85.

60



Unele benzi (cm) din spectrul IR: 1646 (p), 1602 (p), 1559 (p), 1520 (f.p), 1452 (p), 1429
(u), 1350 (p), 1317 (f.p), 1291 (s), 1262 (M), 1249 (m), 1186 (f.p), 1153 (u), 1129 (m), 1109 (s),
1090 (p), 1059 (u), 1027 (m), 997 (m), 971 (m), 944 (u), 930 (u), 915 (f.p)f.BH2B26 (s), 792
(f.p), 748 (f.p), 699 (f.p), 664 (p), 645 (u), 616 (M), 597 (u), 558 (u), 546 (M), 520 (s), 494 (m).
Spectrul | R figwaA824pr ezentat “n

Bi(Hcdta)(HFoPyTSOL 628 (25)

Cn 2apim distilatt au fost BdiHz dfOad &él " ,cOs
Hi agitare pe sitt. Cn alt pahar au fost
2f ormi Il piridinei prin “ncktlzire | a baiande
canti tlkdHisoMiw™Hi a apedas tAntkes t RRicHid d treelascH ant a
cul oare gal bent a fost altiwg at fc apnen ten dinsd\e aifHe re
sa Ob™i nut un compus mitkcroamre sa afl 0o it dfei lctud @
camereiRandament: 0,052 g, 41%.

Calculat pentruC21H39BiNO14S (Mr = 840,20, %: C, 30,00; H, 4,68; NL0,00; S, 3,81.
Determinat, %: C, 30,03; H, 4,53; N, 10,13; S, 3,81.

Unele benzi (cm) din spectrul IR: 1650 (s), 1622 (s), 1597 (f.p), 1545 (p), 1470 (m), 1458
(s), 1434 (m), 1414 (s), 1396 (s), 1374 (m), 1346 (p), 1315 (m), 1298 (s), 1277 (s), 152 (f.p
1157 (s), 1120 (f.p), 1092 (u), 1040 (s), 1012 (s), 997 (m), 990 (u), 975 (m), 935 (p), 913 (u), 877
(p.f), 832 (m), 811 (m), 790 (u), 777 (f.p), 740 (p), 717 (p), 663 (M), 630 (u), 614 (f.p), 556 (p),
545 (p), 516 (p), 468 (m). Spectrul IR este preaantfigura A3.25.

Bi(Hcdta)(HFoPyTSG4Me)l. 728 (26)

Sinteza a fost efectu2biClangiimitI'Hir udu ldeat
0,161g (0,25 mmolBi Hc d40a LLFbiH 0, 058 g -ihdiltio8emicarpazdni-2 d e
formil piridinednsoPeusditiee bcsdtneuta umi lceompus mi «
galbe. Randament: 0,077 g, 35%.

Calculat pentruC22H43BiNsO15S (Mr = 872,23, %: C, 30,28; H, 4,97; N9,63; S, 3,67.
Determinat, %: C, 30,44; H, 4,85; N, 9,58; S, 3,69.

Unele benzi (cm) din spectrul IR: 1649 (m), 1624 (p), 1609 (p), 1559 (f.p), 1540 (f.p),
1456 (p), 1438 (u), 1419 (s), 1384 (p), 1371 (p), 1336 (s), 1319 (M), 1302 (p), 1266 (p), 1242 (m)
1224 (f.p), 1166 (s), 1148 (f.p), 1108 (s), 1084 (p), 1054 (f.p), 1024 (m), 988 (m), 975 (u), 940 (s),
908 (f.p), 887 (p), 813 (m), 781 (f.p), 727 (f.p), 653 (s), 617 (M), 590 (p), 565 (s), 513 (p), 495 (u),
460 (p). Spectr figuraMA3BR6.est e prezentat “~n
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{ [ Bi ( H¢FdRYEST-4EL (27)

Sinteza a fost efectuabfasimiitddr cui lciea:
mmol)Bi Hcd#allHi H 0, 06 2 g -ef{ltibsemicarbazond-BDrmilgireined Peste
c Ot evdms | baHioceb ™8Bi nut un compus mib®andament: 313& | |
g, 70%.

Calculat pentruCo3Hz1BiNeOsS (Mr = 760,17, %: C, 36,32; H, 4,11; NL1,05; S, 4,22.
Determinat, %: C, 36,36; H, 3,99; N, 11,18; S, 3,87.

Unele benzi (cm) din spectrul IR: 1653 (p), 1619 (p), 1696 (f.p), 1559 (p), 1538 (p), 1521
(p), 1505 (p), 1452 (p), 1430 (u), 1394 (m), 1370 (p), 1324 (m), 1302 9p), 1270 (u), 122388s),

(m), 1198 (f.p), 1157 (u), 1113 (f.p), 1093 (f.p), 1059 (s), 1016 (u), 1001 (m), 978 (m), 967 (u),
918 (f.p), 878 (f.p), 837 (s), 807 (s), 776 (f.p), 729 (f.p), 668 (s), 641 (M), 630 (u), 616 (M), 571
(p), 545 (p), 506 (p), 476 (m), 429 (p). SpectrUR e st e figura A3L2NR.t at ~n

{[Bi(Hcdta)(H20) ] kO2AHFOPYyTSG4Ph}: (28)

Sinteza a fost efectu&3&@arstiimid "Bir wtui Iciema
mmol)Bi Hc diOa H5 HO, 03 2 g -fenltioser@icarbamonatbrinilpiddenei.Peste
c Ot evdms @ | baHioeb ™8i nut un compus mib®andament: 3055 | |
g, 48%.

Calculat pentruCsaH74Bi2N12022S, (Mr =1724,4), %: C, 37,59; H4,32; N, 9,74; S,

3,72. Determinat, %: C, 37,51; H, 4,01; N, 10,08; S, 3,74.

Unele benzi (cm) din spectrul IR: 1595 (m), 1548 (p), 1521 (u), 1497 (m), 1466 (p), 1446
(s), 1434 (m), 1405 (m), 1326 (p), 1308 (u), 1287 (m), 1255 (p), 1186 (f.p), 115948)(H),

1108 (m), 1075 (m), 1045 (m), 1031 (s), 997 (p), 943 (m), 922 (p), 896 (m), 867 (m), 840 (s), 773
(p), 753 (f.p), 690 (f.p), 621 (p), 599 (m
figura A3.28.

Bi(Hedta)(HAcPYTSC) (29)

Sinteza a fost efectuadltGanstiintitl™dir uctui |ciezaa
mmol)Bi HediOaH2HO, 024 g (0, 125 -acetdpiridineidPestet24 aves e n
dins ol udHieb ™8i nut un compus mit&kandament: 8,a6@d, T0%. d e

Calculat pentruCigH23BiNeOsS (Mr = 692,11),%: C, 31,22; H, 3,35; N, 12,14; S, 4,63.
Determinat, %: C, 31,31; H, 3,22; N, 12,34; S, 4,79.

Unele benzi (cm) din spectrul IR: 1586 (f.p), 1530 (u), 1502 (u), 1452 (m), 1431 (m),
1417 (u), 1382 (p), 1322 (m), 1307 (s), 1294 (s), 1253 (p), 1171 (s), 1146 (m), 1090 (p), 1046 (m)
1031 (s), 995 (s), 972 (m), 920 (p), 854 (p), 840 (p), 787 (p), 760 (s), 737 (YM),GH7 (M),
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616 (p), 581 (u), 559 (m), 530 (s), 503 (5s)
figura A3.29.

Bi(Hedta)(HAcPyTSC-4Me) (30)

Sinteza a fost efectu®it.€armstiimi L &ir wwi Icieaa
mmol)Bi HediOalH2H 0, 06 2 g -métiRigsénicanbazoha)dcetdpaidingi. Peste
72oredins ol udHi b Bi nut un compus mitcRandament: 9,064 4,i n
37%.

Calculat pentriCi19H25BiN6OsS (Mr = 706,13),%: C,32,30; H, 3,57; N, 11,90; S, 4,54.
Determinat, %: C, 32,44; H, 3,89; N, 11,77; S, 4,02.

Unele benzi (cm) din spectrul IR: 1565 (f.p), 1509 (p), 1454 (m), 1360 (p), 1318 (p), 1249
(u), 1222 (p), 1167 (u), 1148 (p), 1092 (p), 1046 (p), 992 (m), 974 (d)fP), 847 (p), 833 (p),

777 (p), 730 (s), 705 (m), 658 (s), 642 (m), 614 (m), 592 (u), 569 (m), 552 (m), 524 (m), 500 (M),
484 (s). SpectriguraA3R0.este prezentat “n

[Bi(Hedta)(HACPYTSC-4Et);] L 7 Q@ (31H

Sinteza a fost efectu&it.€amsti imi L &ir wwi Icieaa
mmol)Bi HediOallHAH 0, 06 7 g -effltidserBicarbazomd-gcetilpirelined Peste
cOt evdms | baHioeb ™8i nut un compus mit®andament: 310HR | |
g, 39%.

Calculat pentriCzoHssBiN 100155 (Mr = 1068,31)%: C, 33,71; H, 5,19; N, 13,10; S,

6,00. Determinat, %: C, 32,97; H, 5,38; N, 12,82; S, 5,96.

Unele benzi (cm) din spectrul IR: 1584 (f.p), 1548 (p), 1518 (p), 1474 (m), 1452 (p), 1431
(u), 1374 (p), 1357 (p), 1314 (p), 1247 (m), 1206 (f.p), 1150 (p), 1128 (u), 1111 (s), 1091 (p), 1056
(m), 1036 (s), 994 (p), 978 (u), 958 (s), 939 (s), 917 (p), 844 (p), 81B3D)f.p), 736 (s), 707
(m), 638 (m), 619 (m), 551 (m), G&grAA3(3m) , 409

Bi(Hcdta)(HACPYTSC)L. 228 (32)

Sinteza a fost efectu&f&@arstiimti d "Bir wtui Iciema
mmol)Bi Hcd#OaHyHO, 080 g (0, 125 w@ametkt) |l pgertiidosanemn
ziledins ol udHioeb ™8Hi nut un compus mik Randament: 5071ag) 7B%. d

Calculat pentruCo2Hz3BiNgO10S (Mr = 782,18),%: C, 33,76; H4,25; N, 10,74; S, 4,10.
Determinat, %: C, 33,72; H, 4,56; N, 10,71; S, 3,99.

Unele benzi (cM) din spectrul IR: 1609 (p), 1561 (f.p), 1513 (p), 1445 (m), 1389 (u), 1374
(u), 1348 (p), 1314 (m), 1297 (s), 1261 (m), 1238 (p), 1145 (m), 1097 (p), 1084 (p), 1047 (u), 101€
(s), 999 (m), 975 (m), 915 (f.p), 879 (p), 839 (p), 782 (p), 763 (u), 7304B)(H, 613 (p), 557
(p), 536 (m), 516 (m), 4 Figura@3dB2.. Spectrul | R
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Bi(Hcdta)(HACPYTSC-4Me)l- kD (33)

Sinteza a fost efectuabfasimiitddr cui lciea:
mmol)Bi Hc diOalH5 H 0, 06 2 g -métiligsémicanbazoha)2cetdpaidingi. Peste
cOt evdms o | baHioceb ™8Hi nut un compus mit®andament: 3,06& | |
g, 35%.

Calculat pentruCo3Hz3BiNeOoS (Mr = 778,18),%: C, 35,48; H, 4,27; NL0,79; S, 4,12.
Determinat, %: C, 35,45; H, 4,48; N, 10,76; S, 4,15.

Unele benzi (cM) din spectrul IR: 1610 (u), 1585 (f.p), 1556 (p), 1508 (f.p), 1445 (m),
1399 (m), 1378 (m), 1347 (p), 1314 (p), 1297 (m), 1225 (p), 1206 (m), 1170 (s), 1142 (p), 1086
(p), 1043 (p), 1017 (m), 1002 (m), 971 (m), 919 (p), 879 (p), 832 (M), 807 (s), 788 (p), 733 (p),
692 (s), 612 (s), 633 (s), 612 (m), 566 (p), 512 (M), 471 (m), 460 (s), 444 (s). Spectrul IR este
pr ez e figuraA3.33. n

Bi(Hcdta)(HACPYTSC-4Et)L 228 (34)

Sinteza a fost efectuabfasimibtdr ovuilciea:
mmol)Bi HcdiOallHi H 0, 06 7 g -effltidserBicarbazomd-gcetilpirelined Peste
c Ot evdms o | baHioeb ™8i nut un compus mit®andament: 3,074 | |
g, 37%.

Calculat pentruCo4H3z7BiNsO10S (Mr = 810,21),%: C, 35,56; H, 4,60; N10,37; S, 3,96.
Determinat, %: C, 35,89; H, 4,52; N, 10,39; S, 4,05.

Unele benzi (cm) din spectrul IR: 1582 (p), 1542 (m), 1518 (m), 1474 (m), 1450 (m),
1435 (m), 1375 (p), 1309 (p), 1250 (s), 1205 (p), 1152 (p), 1086 (p), 1055 (u), 1002 (p), 975 (M),
933 (u), 918 (p), 877 (p), 818 (p), 783 (p), 731 (f.p), 667 (u), 638 (s), 609 (M), 557 (M), 542 (p),
503 (m). Spectr diguaAR34est e prezentat ~n

2.3 Sinteza c o miphetdrbmetaici ai Cudllp-Bi(tl) ca lmganzi wii ¢ Ht i
ti osemi c-aAP@azont

CompuHi i h e w(18-Bi@line tua Il ii gia tiddemicamazoridPG, au fost
sintetiza'Hi confe rnm fsicgbuar nae ii 2 . misdopired matqelddetdestrise
“n l i,t avat okt ob"Hi nu Hi compuhRL 968 [@dBjpor di
Cu{Bi(cdta)}ol- 568 'Hi Cu {B8&E[83T]pa) f or mb cristalinh, p
situa complexului BgBi(edta)}>. | ni,tHo mp | e c Hi i hetoebr'idipreu "dil d o U Lt
diferite (Figura 25, 1V).
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+ H,APC :
: +BaCO; :
1| 2[Bi(HAPC)] O 1.0 s Ba[Bi(APC)],
= 2,7t
+CUS04
1 Ba[Bi(APC)], BaSO . Cu[Bi(APC)],
- 4
+ [Cu(HL)]SO, /b
3 » C L B APC
1< Ba[Bi(APO)]; 50 ey R —
+ HL ;
2 Cu[Bi(APC)], CBI(HAPO)] [Cu(L)Bi(APC)]

APC = edtd", cdta*
HL = HFoPYyTSCGR, HACPYTSC-R, HBzPYyTSGR
R =H, CHs, CoHs, CsHs
Figura2.5.Sc h e ma gdeen eorbaHitner e a compu(lHiBi(llGr he

v

cu |iganzi mi ¢ Ht i

Prima metodt a iBaBiedie®} Hr e a o ’Hff a "Hiil Cuflil; mrenp | €
confom @ei dea doua met od¢t, saaul u "Hi & & @ "Hi oanpad
ami nopolicarboxilatobi smut actli Isoorll@ldtdoljce ale e s p
tiosemicarbazorlerc o r e s p u.n zBtctucad'Hi eiplee erxeeanp Hiuil | di@ sy T S C
prezente mai jos:

1) Ba[Bi(edta)p + [Cu(HACPYTSC)|SQY [Cu(H20)(AcPyTSC)Bi(edta)]

2) Cu[B+(HAcBYTE€HB) (AcPYyTSC)Bi (edta)]

Spectrele IRpracticidentice (Figura2.6la u st at | a braeztao dcao ndcel us:
nu afect eaztDeparecednetsda h dwfi mphIl ct npar a’uiHi nel ©

compl ec Hi i het er omemG@Canldi caic easut fporsott oscionlt edtei zla
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Mponycearive
2

[ CuOH( Ac Py TS CRBD ( 1

3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600
Bonkoeoe Yucno (cu-1)

Figura 2.6. Spectrele IR ale compusulul CH20) ( AcPYy TSC)BD( edt a
ob™i nut prin dout cti diferite

Astfel, a f ost e f28c ¢ mpabokdinativi imeterermetaliciaCu(HBi (111) cu

ioni APC (edt4&, cdtd, dtp&) ki t i os enfiocramiblapziorniediened  'Hi
Compoaicgisda or compl ec Hi a fost st abiale Ht £ a~
spectroscopiei IRar pentrudc o mp u Hi cowmcajedti@radlt st udi ul ui
monocristal.

{[CuHO) (FoPYyTSC) ®}n(38®dt a) ] LH
0,122 g (0,1 mmoljCu(H2O)][Bi(edta).t3H-O au f ost di zol vat e
“nctl ztitBeep aprea ts, i , anfostadizalvatgpGgOh8agr(0,1 mmol) de tiosemicarbazon

2f ormi Il piridinei “"n 6 mL metanol .adStodgeidaka m
| a sol u'Hi a ®)[Bi@dahi3ld.@. AfneStac(l keactant a fost filtrat, iar filtratul de
culoareverdé nchi s a f ost | Lmspetturpc@merer. Reste A2 dipsolu "dlir e
sa Ob™H nutcrumtcaadmmusde cul oare verde, <care a

Randament: 0,053 g, 69%.

Calculat pentriCi17H23BiCuNsO10S (Mr = 775,03), %: C, 26,31; H, 2,99; §0,83; S,
4,13. Determinat, %: C, 26,73; H, 2,86; N, 10,80; S, 4,21.

Unele benzi (cm) din spectrul IR: 1574 (f.p), 1551 (u), 1477 (s), 1464 (s), 1439 (m), 1406
(p), 1362 (p), 1318 (p), 1252 (m), 1227 (m), 1167 (p), 1149 (u), 1098 (p), 1031 (s), 10297 (u),
(m), 975 (p), 918 (p), 879 (M), 859 (p), 837 (M), 758 (m), 731 (p), 708 (m), 663 (M), 628 (M), 595
(m), 564 (m), 513 (p), 478 (fgrgaA3840 (p). Sp
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Cu(FoPyTSG4 Me ) Bi ( e@®6ad) T3 H

Sinteza a fost efectuadCastmtbaddr oauilkea.
mmol) [Cu(H0)][Bi(edta)t3H.O0  'Hi 0,019 g -Mm&iltiadkemicarbazbnp-2 d e
formil piridi ndédins olPuaslitoed likic@rtpus marocrstal de culoare verde.
Randament: 0,054 g, 70%.

Calculat pentriCi1gH27BiCuNsO11S (Mr = 807,06), %: C, 26,76; H, 3,37; N, 10,40; S,
3,97. Determinat, %: C, 26,88; H, 3,45; N, 10,41; S, 4,01.

Unele benzi (cm) din spectrul IR: 1578 (f.p), 1497 (u), 1469 (m), 1440 (s), 1422 (s), 1369
(f.p), 1324 (p), 1312 (u), 1255 (p), 1233 (u), 1177 (p), 1156 (u), 1121 (s), 1093 (p), 1032 (m), 998
(m), 973 (m), 922 (p), 887 (s), 857 (p), 827 (s), 776 (M), 707 (m), 660 (B)uB4630 (s), 597
(s), 512 (m), 490 (m), 43igura@3Bs.. Spectrul | R

Cu(FoPYyTSCG4 Et ) Bi ( ®©d37)a) T2 H

Sinteza a fost efectuadbCaatmtbtadr oauilkiea.
mmol) [Cu(H:0)e][Bi(edta)Lt3H,O  Hi 0,021 g {etlitipsemicarbazoha)-2 d e
formil piridinednsoRasHi e@eb&Pheta uni lceampus cri
Randament: 0,063 g, 78%.

Calculat pentriCi19H27BiCuNsO10S (Mr = 803,06), %: C, 28,38; H,33; N, 10,45; S,
3,99. Determinat, %: C, 28,56; H, 3,23; N, 10,55; S, 3,85.

Unele benzi (cm) din spectrul IR: 1629 (m), 1581 (f.p), 1539 (m), 1492 (m), 1461 (u),
1448 (p), 1385 (m), 1367 (p), 1342 (s), 1324 (p), 1248 (p), 1233 (u), 1152 (p), 1097 (p), 1053 (s)
1033 (s), 1025 (s), 994 (s), 976 (s), 923 (p), 892 (u), 859 (p), 828 (s), 782 Ym) 410 (m),
664 (m), 641 (m), 600 (m), 5609 figumA337.507 ( m)

Cu(FoPyTSG4 Ph ) Bi ( e0d38pr) T6 H

Sinteza a fost efectuadsbastmtbtdr oui ciea
mmol) [Cu(H20)e][Bi(edta)t3H,O  Hii 0,026 g -feliltiodemicanvezdna -2 d e
formil piridi ndédins olPuaslitoed lilic@tpus marocrstalide culoare verde.
Randament: 0,062 g, 68%.

Calculat patru C23H3sBiCuNsO14S (Mr = 923,10), %: C, 29,89; H, 3,82; N, 9,09; S,
3,47. Determinat, %: C, 30,51; H, 3,57; N, 8,97; S, 3,80.

Unele benzi (cm) din spectrul IR: 1581 (f.p), 1558 (u), 1485 (p), 1454 (p), 1427 (f.p),
1386 (s), 1360 (m), 1314 (p), 1242 (m), 1215 (s), 1189 (m), 1156 (s), 1131 (p), 1091 (p), 1051 (s)
1032 (m), 1022 (u), 994 (s), 978 (s), 958 (s), 917 (p), 893 (u), 856 (m), 8480(M(s), 787 (s),
769 (s), 746 (p), 702 (m), 687 (m), 671 (s), 648 (m), 587 (m), 537 (m), 518 (p), 438 (m). Spectrul
|l R este figura&k38B8t at ~n
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Cu(FoPyTSC)BO@®B% dt a) TS5 H
0,126 g (0,1 mmolJCu(H20)x{Bi(cdta)(H20)}2]tH-O au fostdi zol vat e “n
distilattét | aSepmataltzi r,en fpsedizdvape @)0Erg (0,1 mmol) de

tiosemicarbazona-R or mi | pi ri di nei “n 6 mL metanol . S
fostadtugatt LEta pocttuiHy FCatQ)Bikcdtd)(H0)}2]tH0. Amestecul
reactant a fost filtrat, iar filtratue culoare verdé nc hi s a fost | £sat

temperatura camemneol uadMeosbt ™ ncuCtt euvna czoinhpeus cCr |
care a fost filtrat RandamentcOD67gl76%.t emper at ur a

Calculat pentriC,1H3sBiCuNsO13S (Mr = 883,13), %: C, 28,53; H, 3,99; N, 9,51; S,
3,63. Determinat, %: C, 28,64; H, 8;8\, 9,59; S, 3,61.

Unele benzi (cm) din spectrul IR: 1579 (f.p), 1428 (p), 1374 (p), 1317 (m), 1299 (m),
1226 (m), 1153 (p), 1102 (m), 1083 (m), 1016 (u), 1002 (m), 974 (m), 919 (f.p), 879 (f.p), 840
(m), 776 (m), 724 (f.p), 641 (s), 613 (M),565®mM)1L 1 (m), 479 (m). SpecHt
figura A3.39.

Cu(FoPyTSG4 Me ) Bi ( cQ@#Oax) T3 H

Sinteza a fost efectuad®astmtbtddr oaqui cea
mmol) [Cu(H20){Bi(cdta)(H20)}2]tH2.0 'H 0,019 g (0,1 mmol) de-thetiltiosemicarbazona-2
formil piridinei "n 6 mL metanol. Solu’'Hi a a
complett a solventului. Substan™™a ob ™Hidnut t
solegdHiob™i nut un c¢ompus Randament O6dgn71%.e cul oar

Calculat pentriC22H33BiCuNsO11S (Mr = 861,10), %: C, 30,65; H, 3,86; N, 9,75; S,
3,72. Determinat, %: C, 30,67; H, 3,94; N, 9,88; S, 3,75.

Unele benzi (cm) din spectrul IR: 158 (f.p), 1528 (u), 1442 (s), 1384 (p), 1351 (m), 1322
(m), 1285 (m), 1233 (m), 1181 (s), 1156 (s), 1104 (m), 1085 (u), 1046 (s), 1017 (m), 1001 (m),
974 (m), 921 (p), 881 (p), 840 (s), 786 (M), 728 (p), 676 (s), 648 (s), 614 (M), 574 (m), 512 (M),
479 (m)Spectr ul | R figwaA840pr ezent at " n

Cu(FoPyTSCG4 Et ) Bi ( #®d4l)a) T6 H

Sinteza a fost efectual®Canstmtbtddr oaui ctea.
mmol) [Cu(H20){Bi(cdta)(H20)}2]tH-0 W 0,021 g (0,1 mmol) de -dtiltiosemicarbazona-2

formilpiridinei. Solu™Hia a fost l tsatt | a
solventului. Substan™a ob™H nutt a dhosltuvdHied i
ob"™Hi ncuotmpwmrns cristalin de culoare verde, car

Randament: 0,057 g, 61%.
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Calculat pentriC3H41BiCuNsO14S (Mr = 929,15), %: C, 29,70; H, 4,44; N, 9,03; S,
3,45. Determinat, %: C, 29,84; H, 4,69; N, 8,96; S, 3,51.

Unele benzi (cm) din spectrul IR: 1586 (f.p), 1525 (u), 1433 (m), 1381 (p), 1321 (m),
1264 (s), 1236 (m), 1154 (m), 1103 (m), 1086 (m), 1051 (s), 1017 (m), 1003 (m), 975 (m), 921
(p), 881 (p), 840 (m), 786 (m), 723 (f.p), 637 (u), 613 (M), 562 (m), 1478 (m). Spectrul IR
este prfgareABdlat "~ n

{[Cu(FoPyTSC-4Ph)Cu(HFoPyTSCG4Ph)Bis(cdta)s] LGl (42)

Sinteza a fost efectuad®Castmtbdr oauilkiea.
mmol) [Cu(H20){Bi(cdta)(H20)}2]tH20 H 0,026 g (0,1 mmol) de-feniltiosemicarbazona-2
formil piridinednsoRasHi @eb&d®Onheta uni lcompus cri
Randament: 0,069 g, 60%.

Calculat pentriCesH79BizCeN14025S, (Mr = 2308,28), %: C, 35,35; H, 3,45; B49; S,

2,78. Determinat, %: C, 35,74; H, 3,57; N, 8,42; S, 3,70.

Unele benzi (cm) din spectrul IR: 1582 (f.p), 1537 (u), 1496 (m), 1454 (m), 1420 (p),
1386 (p), 1349 (s), 1316 (m), 1239 (m), 1190 (m), 1134 (m), 1103 (m), 1086 (m), 1038 (s), 1018
(m), 1003 (m), 974 (m), 922 (p), 881 (p), 839 (s), 755 (m), 725 (p), 691 (m), 639 (MMB13
587 (m), 559 (m), 511 (p), figudaB83.42.m) . Spectru

[Cu(H20)(HFoPyTSC)Bi(dtpa)(H20) ] TO343)

0,080 g (0,1 mmolLu{Bi(dtpa)}i8H0au f ost di zoldvatte | an £193 ¢
pe sSSeparat, , au fost dizolvafe D01Brg (0,1 mmol) de tiosemicarbazona 2
formilpiridinei “n 6 mL metanol . a8élugédlibdd me
| a sol u"™Hi a a p otaHsQL AmkstculCaadtadtia fodt ffiljpag jarlfiltratul de culoare
verde" nchis a fost | tLtsat pentru evapdnsarl atdHi &
ob™i nut un compus <cristalin de culoare ver
Randament: 0,063 g, 68%.

Calculat pentriC21H3sBiCuN7O15S (Mr = 931,14), %: C, 27,09; H, 3,90; N, 10,53; S,

3,44. Determinat, %: C, 27,33; H, 4,02; N, 10,27; S, 3,31.

Unele benzi (cm) din spectrul IR: 1576 (f.p), 1475 (m), 1430 (m), 1406 (u), 1385 (p),
1369 (u), 1330 (u), 1320 (p), 1276 (m), 1239 (u), 1226 (p), 1174 (p), 1156 (u), 1109 (p), 1085 (p),
1030 (s), 1008 (m), 984 (m), 970 (s), 921 (f.p), 894 (u), 862 (p), 839 (m), 80BA&Jm), 746
(m), 706 (p), 639 (m), 590 (s), 575 (s), 527 (s), 512 (m), 497 (m), 486 (m). Spectrul IR este
pr ez efiguraA3.43. n

69



Cu(HFOPYyTSC4 Ph) Bi ( da(#4h) L 5H

Sinteza a fost efectuadBCastmtbaddr auilkea.
mmol) Cu{Bi(dtpa)}t8H.O 'H 0,026 g (0,1 mmol) de-feniltiosemicarbazona-frmilpiridinei.
Peste c@rseovlaudHii@lbésli nut un compus miRandangenti st
0,061 g, 52%.

Calculat pentriCo7H40BiCuN7O15S (Mr = 1006,14), %: C, 32,20; H, 4,00; N, 9,
3,18. Determinat, %: C, 32,40; H, 4,79; N, 9,21; S, 3,48.

Unele benzi (cm) din spectrul IR: 1586 (f.p), 1558 (u), 1490 (p), 1458 (p), 1434 (p), 1373
(p), 1332 (u), 1316 (M), 1256 (m), 1193 (m), 1156 (m), 1107 (m), 1075 (p), 1045 (u), 994 (s), 981
(s), 916 (p), 890 (u), 861 (s), 851 (s), 825 (s), 754 (p), 713 (M), 689 (MIB®AS (S), 615 (S),
586 (s), 562 (m), 507 (m), figutabAB.44( s) . Spectru

{[CuH0) ( AcPYyTSC) BO}{(450t a) ] L2 H

Sinteza a fost efectuadbCaatmtbtadr oauilkiea.
mmol) [Cu(H0)e][Bi(edta)LfSH-O Hi 0, 019 g (0, 1 mrcelipridirkie t i
Peste 48 ordins o | waHi @ b 8li nut un c¢ompus Ramdamert &063 g, d e
77%.

Calculat pentriCi1gH27BiCuNsO11S (Mr = 808,03), %: C, 26,76; H, 3,37; N, 10,40; S,
3,97. Determinat, %: C, 27,06; H, 3,38; N, 9,98; S, 2,96.

Unele benzi (cm) din spectrul IR: 1578 (f.p), 1489 (u), 1461 (m), 1422 (f.p), 1358 (p),
1317 (p), 1270 (s), 1251 (m), 1200 (p), 1155 (u), 1128 (s), 1099 (p), 1032 (s), 997 (p), 974 (M),
918 (p), 859 (p), 837 (m), 808 (m), 765 (M), 731 (p), 707 (u), 663 (M), 646 (MisHEB4 (M),
563 (m), 513 (m), 496 ( m)igurad34db. (p). Spectru

{[Cu(AcPyTSC-Me ) Bi ( eO0k(46) ] L H

Sinteza a fost efectuadsbastmtbtdr oui ciea
mmol) [Cu(H0)¢][Bi(edta)t3H.O0  'Hi 0,021 g -Mm&iltidsemicarbazbnp-2 d e
acetilpiridinei. Solu™Hi a a fost l £tsatt | a
solventul ui. SubstweatHa Ob™Hapbt Hi atdihdba@alt kdHied €
ob™i nut un compus ®andaner D,068g,878%. cul oare verd

Calculat pentriCi19H25sBiCuNsOoS (Mr = 785,05), %: C, 29,03; H, 3,21; N, 10,69; S,
4,08. Determinat, %: C, 29,15; H, 3,23;10,96; S, 4,23.

Unele benzi (cm) din spectrul IR: 1666 (m), 1577 (f.p), 1520 (m), 1490 (u), 1447 (p),
1435 (p), 1384 (m), 1361 (p), 1334 (m), 1308 (p), 1244 (p), 1183 (p), 1157 (s), 1139 (s), 1094 (p)
1076 (s), 1040 (s), 1026 (s), 992 (m), 969 (m), ND6855 (p), 828 (p), 789 (f.p), 733 (m), 705
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(p), 659 (m), 644 (u), 613 (s), 552 (p), 5
figura A3.46.

{[Cu(H20)(AcPYyTSC-Et ) Bi ( eDtn@7%)] L4 H

Sinteza a fost efectuadbCastmtbtdr oauilkiea.
mmol) [Cu(H:0)e][Bi(edta)f3HO  Hi 0,022 g A{etlitipsemicarbazmha)-2 d e
acetilpiridinei. Solu™Hia a fost | tsmpglte tlta
solventului. Substan™a ob™™ nutt a dhosltuvdHied i
ob™i nut un compus andanent D,06Bg, d28. cul oare verd

Calculat pentriCooH3sBiCuNsO13S (Mr = 871,11), %: C, 27,54; HL,05; N, 9,64; S,
3,68. Determinat, %: C, 27,58; H, 3,93; N, 9,62; S, 3,61.

Unele benzi (cm) din spectrul IR: 1570 (f.p), 1532 (u), 1496 (m), 1433 (p), 1414 (u), 1364
(p), 1351 (u), 1326 (s), 1317 (m), 1292 (u), 1263 (u), 1244 (p), 1185 (p), 1156 4D)s)11104
(u), 1090 (p), 1047 (s), 1024 (m), 994 (m), 967 (m), 917 (f.p), 853 (p), 830 (p), 771 (p), 736 (M),
705 (m), 650 (m), 625 (m), 598 (m), b5fghra ( m)
A3.47.

Cu(AcPyTSC4 Ph ) Bi 4HeOd48pn ) T

Sinteza a fost efectuadCaatmtbtadr oatuilkiea.
mmol) [Cu(H0)¢[Bi(edta)t3H.O  'Hi 0,026 g (-fenjltibsemicanbazona  d
22aceti |l piridindins olPealt @b E®i©Gtwtyvaumidaempus cri
Randament: 0,066 g, 70%.

Calculat pentriCz4H37BiCuNsO14S (Mr = 937,12), %: C, 30,73; H, 3,98; N, 8,96; S,
3,42. Determinat, %: C, 30,82; H, 3,68; N, 8,68; S, 3,12.

Unele benzi (cm) din spectrul IR: 1579 (f.p), 1493 (p), 1458 (p), 1422 (p), 1363 (m), 1314
(m), 1250 (m), 1193 (u), 1157 (m), 1085 (p), 1031 (m), 998 (m), 971 (m), 918 (p), 854 (p), 829
(u), 792 (s), 748 (m), 691 (m), 648 (m), 609 (s), 596 (m), 562 (m), 507 (p), 42Z2ptrul IR
este prfgaaeABd&t "~ n

Cu(AcPyTSC)BOMW dt a) T3H

Sinteza a fost efectuad®astmtbtdr oqoui ciea
mmol) [Cu(H20){Bi(cdta)(H20)}2]tH.O ‘W 0,019 g (0,1 mmol) de tiosemicarbazona
2aceti l piridindinsolPealt @b &iGtwtvaurmidempus cri
Randament: 0,063 g, 73%.

Calculat pentru €H33BiCuNsO11S (Mr = 861,10), %: C, 30,65; H, 3,86; N, 9,75; S,
3,72. Determinat, %: C, 30,67; H, 3,95; N, 9,81; S, 3,79.
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Unele benzi (cm) din spectrul IR: 1563 (f.p), 1537 (u), 1443 (m), 1376 (p), 1318 (p), 1260
(m), 1238 (m), 1197 (m), 1164 (m), 1100 (m), 1083 AL6 (s), 1001 (m), 971 (m), 920 (p), 880
(p), 838 (s), 809 (s), 782 (p), 732 (p), 685 (s), 638 (s), 613 (S), 560 (M), 511 (M), 477 (m). Spectru
|l R este figurak3eddt at ~ n

Cu(AcPyTSC4 Me ) Bi ( c@(®0X) T8 H

Sinteza a fost efectuad®Castmtbadr auilkea.
mmol) [Cu(H0){Bi(cdta)(H20)}2]tH20 'Hl 0,021 g (0,1 mmol) de -#hetiltiosemicarbazona
2acetil piridinei. Solu™Hi a a fostarlegas atc amgla
solventul ui. Substan™a ob™H nutt a dhosltudHied i
ob™i nut un compus ®Randanerd D,068g,6680. cul oare verd

Calculat pentru €H4sBiCuNeO16S (Mr = 965,17), %: C, 28,59; H, 4,69; N, 8,70; S,

3,32. Determinat, %: C, 28,76; H, 4,73; N, 8,72; S, 3,35.

Unele benzi (cm) din spectrul IR: 1585 (f.p), 1524 (p), 1457 (p), 1386 (p), 1349 (u), 1322
(u), 1301 (u), 1243 (m), 1189 (m), 1161 (u), 1104 @0OB3 (m), 1046 (s), 1017 (s), 1002 (m), 976
(s), 921 (p), 882 (p), 842 (u), 825 (m), 778 (m), 726 (p), 639 (m), 614 (m), 564 (m), 510 (m), 481
(m). Spectrul figiRaABSOt e prezentat ' n

{[Cu(AcPyTSC-4Ph)Cu(HACPYTSC-4Ph){Bi(cdta)}s] L 8k (51)

Sinteza a fost efectuad®Castmtbtadr oauilkiea.
mmol) [Cu(H20){Bi(cdta)(H20)}2]tH-O H 0,021 g (0,1 mmol) de-feniltiosemicarbazona-2
acetilpiridindns.ol @H tek'Bc @bt evanocempus micro
care a fost filtrat RandamentcO098gl88%.t emper at ur a

Calculat pentru €@Ho7BisCuN1403S, (Mr = 2462,38), %: C, 34,11; H, 3,97; N, 7,76; S,
2,60. Determinat, %: C, 32,80; H, 3,66; N, 7,81; S, 3,14.

Unele benzi (cm) din spectrul IR: 1638 (s), 1585 (f.p), 1533 (u), 1494 (p), 1454 (m), 1423
(p), 1389 (p), 1323 (p), 1252 (m), 1197 (m), 1172 (u), 1156 (m), 1106 (m), 1086 (M), 1045 (u),
1018 (s), 976 (m), 923 (p), 882 (p), 858 (s), 840 (s), 780 (m), 754 (p), 724 (YnHIEA1 (M),

618 (u), 587 (m), 566 (p), 50 6figuraAd.51l. 485 ( m)

Cu(BzPyTSC)BA(®2pdt a) T6H

Sinteza a fost efectuadsbastmtbtdr oui ciea

mmol) [Cu(H20)e][Bi(edta)t3H.0 Hi 0,026 g (0, 1 mmo | )
2benzoi l piridinei. Sol u™H a a fost l tsatt |
solventului. Substan’a 3 bmMHi naupttk dai sftoislta trte dH

ziledins ol udHiceb 'Bi nut un ¢ ompus Randament QO7Agn78%.e c ul
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Calculat pentriCo3H3sBiCuNsO14S (Mr = 923,10), %: C, 28,89; H, 3,82; N, 9,09; S,
3,47. Determinat, %: 28,95; H, 3,86; N, 9,06; S, 3,33.

Unele benzi (cm) din spectrul IR: 1566 (f.p), 1495 (u), 1446 (p), 1364 (p), 1326 (u), 1312
(p), 1247 (s), 1214 (m), 1146 (p), 1086 (m), 1050 (s), 1030 (m), 995 (m), 958 (m), 920 (f.p), 853
(p), 787 (m), 737 (s), 703 (mp41l (m), 593 (s), 531 (s), 509 (m), 495 (m). Spectrul IR este
pr ez e figuraA3.52. n

Cu(BzPyTSG4 Me ) Bi ( e@®3) T4 H

Sinteza a fost efectuadbCastmtbtdr oauilkiea.
mmol) [Cu(H0)¢][Bi(edta)t3H.O  'Hi 0,027 g -(mé&ilticsemiocarbazonp-2 d e
benzoil piridinei. Solu™Hi a a fost l tsatt | a
solventul ui . Subst bwda o bridi /U tcto od fed d ttin ce d
sol udHiceb ™Bi nut un ¢ ompus Randament o6 gn73%@.e cul oar

Calculat pentriCo4H33BiCuNsO12S (Mr = 901,11), %: C, 31,95; H, 3,69; N, 9,32; S,
3,55. Determinat, %: C, 31,75; B,68; N, 9,43; S, 3,50.

Unele benzi (cm) din spectrul IR: 1574 (f.p), 1526 (u), 1498 (u), 1454 (m), 1441 (m),
1424 (u), 1375 (p), 1321 (m), 1310 (s), 1250 (p), 1212 (m), 1156 (p), 1089 (p), 1056 (m), 1027
(m), 993 (m), 968 (p), 922 (p), 854 (p), 829 (ABO (M), 702 (p), 673 (s), 650 (p), 602 (M), 566
(m), 510 (m), 439 (p)figueSA3.83ct r ul |l R este pre

Cu(BzPyTSG4 Et ) Bi (®d5%)a) T7H

Sinteza a fost efectua3dspk.Cant mt £ Hr aui cea

mmol) [Cu(H:0)g][Bi(edta)f3H,O  Hi 0,028 g (-&iltiokemiaarbeadng C
2benzoil piridinei. Solu™Hi a a fost l tsatt |
solventul ui. Subst an™™a-70 bmHi nau tcto od fed 9 ttin ce d

sol udHiceb™Bi nut un compus miRandament: 0,868 @ 656N de ¢
Calculat pentriCzsH41BiCuNsO15S (Mr = 969,16), %: C, 30,95; H, 4,26; N, 8,66; S,
3,30. Determinat, %: C, 30,81; H, 4,21; N, 8,55; S, 3,41.
Unele benzi (cm) din spectrul IR: 1578 (f.p), 1514 (u), 1498 (u), 1433 (p), 1379 (u), 1367
(p), 1324 (p), 1311 (u), 1247 (p), 1204 (u), 1150 (p), 1091 (M), 1054 (s), 1032 (m), 998 (m), 971
(m), 923 (p), 859 (p), 835 (m), 789 (m), 740 (m), 701 (m), 665 (M), 644 (m)shZHA (m), 502
(m), 442 (m). Speddguaddb4dl R este prezentat “n
Cu(BzPyTSG4 Ph ) Bi (©¢%a) TH
Sinteza a fost efectuadCastmtbtdr oauilkiea.
mmol) [Cu(H0)[Bi(edta)t3H.O  'Hi 0, 032 g (-fenjltibsemicanazona  d
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2benzoi Il piri di ndins olPualited Usto@rpdsvracroaistdlide culoare
verde.Randament: 0,053 g, 58%.

Calculat pentriCooH20BiCUNsOsS (Mr = 909,10), %: C, 38,27; H, 3,21; §,23; S, 3,52.
Determinat, %: C, 38,17; H, 3,02; N, 9,26; S, 3,55.

Unele benzi (cm) din spectrul IR: 1575 (f.p), 1495 (p), 1484 (u), 1452 (p), 1421 (f.p),
1361 (p), 1315 (p), 1254 (p), 1206 (s), 1183 (s), 1176 (s), 1128 (m), 1087 (m), 1028 (m), 986 (s)
970 (m), 912 (p), 854 (m), 826 (u), 788 (m), 745 (m), 690 (p), 642 (m), 612 (u), 586 (s), 544 (s),
505 (m), 443 (m). SfgeraA3r55 | |l R este prezent a

{[Cu2(BzPyTSCEL)2Biz(cdta)(H20)2] L 1 320} (G

Sinteza a fost efectuad®astmtbtddr oaqaui cea
mmol) [Cu(H.0){Bi(cdta)(H20)}2]tH20 'H 0,028 g (0,1 mmol) de -dtiltiosemicarbazona
2benzoil piridinei. Solu™Hi a a fost l tsatt |
solventul ui. Subst an’™a-70bmHi nau tcto od fed g ttin ced
sol udHiceb ™Bi nut un ¢ ompus Randaestt0®88iy,M6%d e cul oar

Calculat pentriCsgHosBi2CleN12031S, (Mr = 2066,63), %: C, 33,71; H, 4,68; N, 8,13; S,
3,10. Determinat, %: C, 33,78; H, 4,75; N, 8,10; S, 3,43.

Unele benzi (cm) din spectrul IR: 1585 (f.p), 1534 (u), 1499 (u), 1432 (p), 1383 (p), 1352
(u), 1321 (m), 1299 (m), 1265 (m), 1239 (p), 1199 (u), 1147 (p), 1102 (m), 1087 (m), 1050 (s),
1016 (s), 1003 (m), 971 (m), 924 (p), 879 (p), 838 (s), 789 (p), 757 (u), 734 %R)7/G72 (s),
652 (s), 638 (s), 612 (s), 583 (s), SHigua ( m)
A3.56.

Cu(BzPyTSG4 Ph) Bi (2©¢T)a) TH

Sinteza a fost efectuad®astmtbtddr oaui cea
mmol) [Cu(H20)2{Bi(cdta)(H20)}2]tH-0O 'H 0,033 g (0,1 mmol) de -feniltiosemicarbazona
2benzoi l piridi ndins olPuddited 8t @tud v au nistadibods pulogre mi
ver de, care a fost fi | tRamameritio,089,83%at | a t e mp

Calculat pentriCzsHzsBiCuNsOoS (Mr = 963,13), %: C, 41,10; H, 3,66; N, 8,72; S, 3,33.
Determinat, %: C, 40,89; H, 3,69; N, 8,72; S, 3,37.

Unele benzi (cm) din spectrul IR: 1657 (p), 1606 (m), 1603 (s), 1574 (f.p), 1556 (u), 1494
(p), 1450 (p), 1417 (f.p), 1376 (u), 1336 (p), 1317 (p), 1258 (m), 1243 (u), 1210 (m), 1185 (m),
1158 (s), 1127 (p), 1105 (m), 1084 (u), 1031 (s), 1012 (m), 999 (m), 974 (mimP4220 (m),
907 (u), 880 (m), 833 (m), 798 (m), 784 (m), 759 (m), 740 (p), 713 (p), 691 (M), 643 (p), 617 (M),
588 (m), 570 (m), 509 (p), figuaA35¢{.m). Spectru
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2AMet ode de analizt Hi cercetare
Spectrele de Rdzcobn aMuhtl ehblar gficeca RMN ) st o b "H
temperatura camer& spectrometru Bruker DRX0Q, din cadrul Institutului de ChimjeJSM.
Ca solvent afost folosit DMSOds ( di met i | sul foxid deuterat)
expri matre™Hi” nper nMd |l dent é ppamnetfial si | an (TMS
solventului nedeuterat (2,50 ppm pentrtl 'Hi 3 9, 5 G°C)pAmatiza platetort-srrealizat
cu ajutorul programelor SPINWORKS/MestreNova.

Anal i za epeatrmearboghlitdr ogen, azot Hi -sHil f
heterometalici ai Cu(l 1) Hi Bi (I'l'l) GmbH ost
Vario-EL-III-CHNOS EIl ement al Analyzer, “n cadrul C

Institutului de ChimigUSM.

Analiza cantiaaftfost af acovat ui Hi du@l.t me
Metoda constt "n arder@eal00@eg)tpbote ad¢ca ac Emj
oxi d de carbon(t®)ut Chi seast dpacCoOt ul Kipp.

Cdculele au fost efectuate conform formulei:

b0 2 it v ixt
0 pT't'"Qp v X

unde, Vi volumul azotului degajat (cf))

i
| 0 Xom

gimasa substanSei (9);
t1 temperatura C);

Pipresiunea atmosferickt (mm Hg);

Ui 1/273; Ui t/8; |7 t/5.

SpectreleIRau f ost " nregistrate | a spectromet
400 cmt, “n cadrul | aboratoBiudbfuar ma dMau teirWiSM. | Bli .
Datele spectrale au fost interpretate cu ajutorul prograrutuiic I nt ens i zehtdtdi | e
“n parantezt ca: f.p = foarte puternic, p =

Di frac™Hi a cu raaef ¥s p e dimxtonbetruOkfard Caffeaction
XCALI BUR <cu upada a=Hij8la riggratGra 293 K sau 173 Rtructurile
compuHi |l or ¢ostdiobmdH nwit eawrin metoda di-r ecHt
86 'Hi rafinatt prin metoda cel or -9OmMa3d- 14t c i
Cercetfohstefet @ aae® "n I nstitutul de Chiardiie .MRaanc

Di frac™H a cu raazZeosX ped empgululnearte | a di frac
Empyrean, gaei aSle5C0§¢; , din cadrul Cen-trul
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EducaSional pentru Studiul Material el or Ava
Inginerie, USM.

Determinarea activittk ™ iTedefretantimcrabienebfose n e
efectuatepr i n met oda d & unuifiridiu hutritiv lididuboliorepgeptonag din carne

2%, pH70Cacul turi dmre exp eimvtmdéadifdstudlosiied out t ul-pi ni
pozitive Staphylococcus auresA T CC 2 B&cllu3 geredi ATCC 11778), ‘Hi
Gramnegative: Escherichia coli( AT CC 2 5 ad@n2tdbactdd i baumanni(BAA-747).
Determinarea concentra'Hi ei mini me de inhib

(CMB)a f ost dafpectmeatorde descr i s e[l42,443)ICint ecrad ti ura
subst an™™Ht asewritFrue faer il n "Alta ( C M Y]. Testelé anGifungicgu fiost ) [
efectuatepe tulpina deCandida albicangATCC 10231) folosincc a r e Nisatina (CML=
32,0 €9/ mL)

Determinareap r o p r iamioxidatire.i Pentru determinargaropiie t £ "Hi | ant.i
a fost folositt. metoda ABT§+[145] . Cercettrile au fost efec
Sistemati ct 'Hi Filogenie Moleculart de | a |

76



3. ANALIZAFIZICO -CHI MI Ct A COMPURI LOR COORD
Cu(l1l) Al BIiAMIINOPOLU CARMIOX| LAT A
TIOSEMICARBAZONE ALE2 -FORMI LPI RI DI NEI f1 DER]|

31Analiza spectrelor IR a compuHilor coo
Pentru Bazele Schiff, cel e mai i nf or mat
3(C=N) Hi 33)0tnkedecpatar sn( € Hi i dentificarea f
ti osemicarbazonelor, ftc©nd posibilkt deoseb
Semd u | car act er C=\}dindiosenscarlbatonet Gaapded m 3 ('t er v

16381666 cm', nu au putut fi identificate pentrud ¢ o mp | e c Hbarie freb\enteste e ¢ e
mascatledt r e semnal el e f oas ¢ iel3g@E0demiupdadoe carboxilatl a r ¢
dnAPC (Tabel eI3e 3.1; 3.2 'Hi

Tabelul 3.1 Maximurile(cm?) osci |l a™i i |l or caracteristi
compl ecHi homometalici ai Bi(
3 &C
3 C=N 3 C=| (CH.COO)
Complexul baza 3‘=‘ASCPOCO 35%;80 :iasggg baza | (CHx-CHz)
Schiff s Schiff 3 &
(ciclohexan)
. . 1594 1393 201 912
{[Bi(Hedta)]LHFoPyTSG4ELt}, (23) 1638 | [-oq 1381 1op | 1298 883
. 1653 1596 1394 202 917
{1 B ( HEaPYTSGAED (27) | 1619 | 1559 | 1370 | 189 | 1302| (878
[Bi(Hedta)(HACPYTSG ] 1584 1374 210 | 1314 916
AEtY] L 7 ,OABH 1357 227 | 1289 844
Depl asar ea semnal el or , c ,a dira tidsemicarlmzonele e
necoordinate (1301324cm?) " nspre numer e @2M41838ant) , maiin dmacr
coordinarea atomilor de sulf la ionii d@u(ll) " n compl ec Hi i homom&na
compl ec Hi i cu tiosemicarbazone monodeproto
maximul la 733784cm?, atribuit og i | a "HiS), lareemnakil¢a@cteristio s ci | a™Hi i | o
di s p acroemp | @ikl Blicu tiosemicarbazonme d epr ot onat L, c©t Hi

prezente at Ot seSnad@tl MHiscecela™H al @c t(Gafelds t i C
3.3).

Tabelul 3.2Maximurile(cm™) osci |l a™i i |l or caracteristi
compl ec Hi homometal i ci ai Cu (
3 &
3C= 3 3 S | | 3C=|36 (CH,COOH)
Complexul baza ;SS%O SA“I;CCOO 363‘:0)9 baza | baza | (CH.COO)
Schiff SCO0) | Schiff | Schiff 3 &
(ciclohexan)
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[Cu(HFoPyTSG
AEY)(HO)Cu(edta)(HO) | L | - ﬁgé 1390 igé 1321 | - ggf
1,5H0 (3)

[Cux(FOPYTSGA4Et),Cu(cdta)] ] 1602 | 40, | 235 ] 767 912
7) 1562 195 737 (883)
{[Cux(AcPyTSG 1644 | 1615 | 1389 | 226 ] 179 910
AMe)Cu ( e d 1O [10) L H 1562 | 1361 | 201 869
{[Cu(HAcPyTSC)| _ 1363 | 232 ] 914
3H,0}, (12) 1995 | 1334 | 261 | 13%4 (885)
{[Cu(AcPyTSG )

AMelp(H0) Cu(cdt a)] - igg; 1377 igg 778 (gég)
4,550}, (13)

{[Cux(AcPYTSG ] 1606 | oo, | 234 ] 774 916
AEtpCu (¢ d t aOs(18)5 , 1563 191 757 (885)
{[Cux(AcPyTSG ] 1598 | 1413 | 185 ] 749 916
4PhyCu ( ¢ d 1O j15) L H 1558 | 1371 | 187 733 (882)
{[CuBzPyTSC)Cu (cdt al _ 1592 198 ] 917
6H.0}n (17) 1559 | 1394 | 165 84 (883)
{[Cu4(BzPyTSG 916
AMe)Cuy(cdtay] L - 1591 | 1393 | 198 - 784 (833)
11,65H0}, (18)

{[Cux(BzPyTSG ] 1594 | 1419 | 175 ] -89 912
AEtyCu ( ¢ d t aD}} (T93 , 1553 | 1369 | 184 (886)

Conform datelor din literatt{137, 146, 147] , di f eg3@mn &le los cadnaiHi i |
mari de 200 cddi n spectrele IR ale complecHilor
coordinate monodentat, i ar?sdumaimiai,sapbatepieduminee n
coordinareabidentgt unt e a gruptril or c ar bsiudiul stracturalal u c
combi na'™i i | @r mpa,dH @7 18,a)9 | V et ocastree cel e patru
coordineamrtel i demi at de Bi (111 ) 'Hi Cu(l1).

Tabelul 3.3 Maximurile(cm?) osci |l a™i i |l or caracteristi
compl ec Hi het eBidmet al i ci Cu(11
3 €
8 C=|, . » _|3 C=|3 € (CH.COOH)
Complexul baza ZSS%O SA”E,CSO N a’éco)o baza | baza |(CH.COO)
Schiff SCO0)|Schiff [Schiff | 3 €C
(ciclohexan)
{[CuH:0) (FoPyTSC) B| _ 1406 | 168 ) 918
H-O}n (35) 15741 1362 | 212 757 859
{[Cu(FoPyTSG
4Ph)CuFoPyTSC - igg% 1‘315232 igi 1338 | 753 (ggi)
4Ph)Bi(cdta)] L 1OH (42)
. 921
[Cu(H:0)(HFoPyTSC)Bi(dtpa) ] 1385 | 191 ]
(H:0) ] D%48) 1576 | 1368 | 208 |13%3 88%42“
{ICuH0) ( AcPyTSC) B| _ 1421 | 157 ) 916
2H,0}n (45) 1578 | 1358 | 220 765 | g5g
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1446 | 130

{[Cu(AcPyTSGC 916
. 1666 |1576 | 1434 | 142 | - | 789

Me) Bi ( e@i(46) ] L H spsadl I 855

{[Cu(H-0)(AcPyTSG o | 1433 [ 137 || 017

Et) Bi ( e@{47) ] L 4H 1363 | 207 853

{[CU(ACPYTSC

APh)CUHACPYTSG 1638 iggg iggg 122 1323 | 779 (ggg)

APh){Bi(cdta)l] L fOH (51)

{[Cu(BzPyTSG

E):Bi(cdtay(H:0)] L - 1585 | Y300 | 203 | - | 787 (ggg)

13,25H0}, (56)

Semnalele de la 912926 cmtau  f ost at r i BCuidtien wvgirburpat™Hiiill
al e APC. Semnal el e gruptrilor etilen/ciclo
identificarea aminopolicarboxilébr coordinakH Astfel, aseranttor cu datele din literatt]148],
pentru liganzii edtas e mn a FCudin fraxyi@entul etilenic apare la 881 cmt, iar ligandul
dip2= poate fi deosebit ftrt talitélg 894dmt "Hi P rdeazteon
inelului ciclohexanic din ligandul cdtee st e conf i 0 snait ik &tidle ialc &7886e

cmi.

3.2 Analiza curaze X pe monocri st al a compuHilor
Cu(l'l') cu i oni APC Hiortmid é miidad rnked z dHn e deelra \

Compusul[Cu(HFoPyTSC4Et)(H.O)Cu(edta)(HO) | LO(3pcHr i st al i zeazt
triclinic, Pgrcu parametris qelalédiekermema a=7,659131; b=12,541856;

c=14,13501; U=79, 7385Dathk3 &9 ,c7r2i0s7t;al g8 &a,flikeE
strumtndamrty compl exul 3, precum 'Hi pentru to’
fost determinate structuriien | ucr are, sunt prezentate “~n T

Figura 3.1. Structura molecul art
[Cu(HFoPYyTSCGA4Et)(H20)Cu(edta)(H20) ] L2D,(3% H
(mol eculele de apt de cristalizare au
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Structura complexului3 estef or mhitrt e nt i t {Clifidta}4 H icationicec e

{CuHFOPYTSGA4El)(H:0)}?* (Figura 31), unite " ntre el e prin i nt e
coordinative cu ajutorul atomului de oxigen @& n e i gr uptr igeaa rdetondu d ta
mo n 0 me(Figura 82). | on u | Cu2 are numbrcwul Hide adoopt di

piramidatt et r a(igumal) £t Baza poliedrului de coordil
ai tiosemicarbazonei (N3, N4, Sigdeprotonatéli &l temxigenO&lunei gr uptbr i
iar “n voOrful plide axigendw el us ei ambteatben de ap
hexacoordinata d o pt © n cetrieobipiraidedne t r agonal L todul sld axiges i o0 n
Owl al unei mol ecul atdmi ageée, azompr eNbE Hc uNBZYp
dunei gr up#tfroir nteaarzbto xbialzaat b i pifindaona Wpedat, e pdbe i CHI
de oxigenO1'Hi 5[1@9].

Fi gur a 3 .e@ealumyul axeierstitgraficea a structurii complexului 3

Complexul [Cux(FOPYTSCG4Et,Cu(cdta)](7)cr i st al i zeazt “"n si s
S p a "ARi/a, kutparametrii celuleielementa a =15, 288; b=12, 2306; c:

Cn c o mp ba % uwiktinse o entitatea n i o fdu(cdta)> 'H d o uchtionice
{Cu(FoPyTSG4EY}" (Figura 33), unite prin intermediul atomior de oxigenO8 'Hiai 06
gruptri | epuntedeam@io x st et ct ur (Figumm@4).omer i ct
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Figura 3. 3. St r gomplexulua[Cur{leoPyd 8QAEtRCGulcdtag (7)

Cn str uct urddiionsde nuprdlpcu eumerendécoordinare diferite. lonul Cul
are numtrul d ea dcoopd rGhidn adigrgneldalisest r agos b bbEsi o
Anionulcdtdé coor di neazt hepramdedcddiatati @mmiul’ldieC ugElatornt u (
de oxigen (Ol1lai Odpat ©Ob, gHiuopNO7i) Cuazr bldiereleCde B3 . a
coordinare pat r tetraGgbnat, eoa ro ¢ it skcenigNS e easemicarbazonelor
‘He ©dunatom de oxigeh O6 'Hi  O8ag rrudosiqgarbioxitatp u pt e di n ent it
vec{Qukda)>. Face de men™Hi onat ct, plexule 3, did, 4 s e b i
etiltiosemicarbazona-2 or mi | pi ri di nmonad epr af bhatft h. f or mt

Fi gur a 3 .edealumyul axeieristatgraficea a structurii complexului 7
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Complexul{[CuHAc Py TSC) CuQOp 2)a)y ] EBHI i zeazt ~n s
grupa $h/a 'ldu gpdrametrii celulei elementa a=4,2766; b=14,1177; c=14,5139;
b=107, 151.

Structura ompusulii 12 este format din fragmentecationice { Cu(HAcPyTSQ}?* Hi
anionice {Cu(cdta}? (Figura 35). Acestea suninite prinintermediul atomilorde oxigenO2  Hi
O7ai gruptri-fudegenenui@oxiktlHat t et r,ayenerdteaprin sanetries e p
(Figura 36).lonulCu2 c ar e ctiosemicrbazama ¢t £t i deat atumiL rimate de
cinci, iar poliedrul de coordinarer e pr ea i mptikt ami dt Tiosenicarbagooan a |
nedepresomratckoor dinatt prin trei at omi al ( N3
poliedrului de coordinar€d a c e | a Hi p | a nco@dinare duatonwl dé exig@Pt u r t
al unei g r u@ \Gful piramiagiebsotxel | pactz i "Hi o n aQ7 al anei gnmpe | d

carboxilatpuntedintr-o  aehtitate{ Cu(cdta) %, generat prin simetrie.

Figura 3.5. Struct urua{fCafdAcRWT SAC )LC w(c@htR)mp)l Jelx:
(mol eculele de apt de cristalizare au

Anionulcdtdc o or di n e a z bnulfCelmptinatdrmediul adbi atomi de azot (N1
Hi N&Z )r eHi at o mi d e oatieigripe caftbxdaNu@d r Hil @%3l c oo

ionului Cul este cinci, iageometria de coordinare®@ pi rami dt tetragonal t
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Fi gur a 3 .eéealumyul axeierstdtbgraficec a structurii complexului 12

Complexul {[Cu2(AcPyTSG4MelpCu ( e di#O&) (1@ Hcr i st al i zeazt
ortorombi c, Plem'hipup arsgméHiraili celul ei el emen
21,604.

Structura ompusuli 10 (Figura 3.7)estef or mat £t di n §Cn(edia}® tHHi é
cationice dimerice{[Cu(AcPyTSG4Me)}.?* centrosimetrice, asamblatea ent i t £ "Hi |
{Cu(edta)? prin atomi de oxigempunte O2ai gr up tr i | o.rCa maltaty strudtutaa t

repr emxpolmercor di nativ 1D (Figura 3.8 Hi 3.9).

Figura 3.7. Struct ur @CugAcRysSCdMe) G ( ead )@ H x L
(mol eculele de apt de cristalizare au

Anionuledtdé coor di ne azianulBw,x acddaemd adcupt o pozi 'k
de simetrieprin doi atomi de azot (N1,N) 'Hi prin patirgu udpticarboxilatd e
(01, 03,01,03).Carezufat Cul are numtr ul d e bipwamidad i n a
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t et r adistons aolntorii Eu2 din dimerii centrosimetrica u numktr ul de coo
geometriapiramidal et r agonal . Baza poliedrul uN2,NBe c
‘Hi aifidsemicarbazonenonodeprotonatélatonul de oxigerpunte O2Zal une grupe carboxilat

din fragmentul anioni¢Cu(edta)>.Vor f ul @ist & mio ¢ @ ipt@tul decogigempdinte r e
O2a unei grupe car bofCu(ddam)f, din entitt™ ani

]

Figur a 3. 9-alumulaxeiaasiHictarii ciistaline a complexului 10

Compusul [Cux(AcPyTSG4MerL(H0) Cu(cdbG(l3) k4 j SHal i zeazt
ortorombi c, PZ cuyparametrii sefulei’dieraentare a=14,3463, b513,9 6  Hi
20,7623.

Structura ompusulii 13 (Figura 3.D) estef o r mat £ d iamonid {Ca(cdta)e it e
dimeri cationid centrosimetrici {{Cu(AcPyTSG4Me)(H:0)}2?*, ¢ o n e @tinairildirmediul
atomior de sulf S1 din entitatea {CAcPYyTSCG4Me)(H:O)}', gener at tLCapezultat s i
se f oobomeszttr uct ur t mo n &)mienuli Gut din (flagmeniete anionige. 1
{Cu(cdta)*,care ocupt o pozi Hie apechnambrpk dent
cu geometricbipiramidatt et r ad io 9 ta b LSfaraode adortinare ¢tude setul de atomi
2N+40 ai ligandului edfa Baza bipiramidei estt or mat £t di n > at @B idi ND

pozi H il e apicale sunt ocuplRgura3. e ctLtre ato
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Figura 3.10. Structura cristalint
[Cuz(AcPYyTSC-4Me)2(H20) Cu ( cdt@213)L 4, 5H

( mol ecul e lcestaldare aa fost omike pentru claritate)

Asamblarea dimerilocationici centrosimetric{[Cu(AcPyTSG4Me)(H0)}2?* are loc
prin intermediul atomior de sufpunt e (Bp1 diHh Silosemicarbazor
N u mul de coordinare abnilor Cu2 este cinci, iar poliedrde coordinare piramick t et r ag o
C planul ecuatorial al sferei de coordinareaionGui 2 se afl t atomii don
(N2, N3 Hil1l)S p r atooul de oxifjen OZl g r u lpricarboxilat de laet i t at ea a
{Cu(cdta)>. VOr f ua mi mlien este ocupat -puhteSlcdintsfea deat o
coordinare a @GuiAcRyTSICAMe)(HOf} 3 genemie prin simefrie

Figur a 3. 1 lalunfutaaeiba striftituai mdlexulare a complexului 13
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Complexul {[Cw(AcPYTSG4EtyCu ( cdt a0}y (1% ,c5rH st al i zeazt
ortorombi c, Pgngup pdrametrip celidei eelememnéa a=17,0881; bi3,8949,
c=21,1916

Structura complexului4 (Figura3.2),e st e f oarte asembnktil3oar e
(Figura 3.D).

Cul

Figura 3.12. Structura cristalint
{[Cu2(HACPYTSC-4Et)2Cu ( c d t a®}}(14p , 5 H
( mol ecul e lcestaldare aa fpst omise pentru claritate)

Cele dout deosebiri dintre ace@iguea3R)t r uc
coordinatt |l a ionii Cu(ll), precum Hi for ma

14 (Figura 3.B 'H4#), c@mpdrativ cu structura complexull8.

Qc iy 3L
ocu 3 ' “Q s Y \‘\ g Q ; " %9 ‘
@ , . ,

@
)S

Fi gura 3. 1 3alunfutaceiaa strittituei cridgtaline a complexului 14
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Fi gur a 3. 1 4alunfutaaeibe stritituai cridgtaline a complexului 14
Compusul  {[Cu(AcPyTSG4PhCu ( c d1O&) (139 Hcoor di neazt “n

monoclinic, @Rfc,uqu gparamgira ‘tlukeil dlemenda a=24,1743; b=9,5905;
c=20,8454, b=106, 821.

Figura 3.15. Structura molecul art
{[Cu2(AcPYTSC-4PhxCu ( ¢ d Gn)(I15) H
(mol eculele de apt de cristalizare au

Compusull5ar e o stmutaovtt(Figura 37(1Fi)g urua c3e.
Cc 0 n s t -b entitateartionid { Cu(cdta) 'Hd o wdtionie {Cu(AcPyTSG4PRH}*, unite prin
intermediul atomilor de oxigen Za i gr uptr i-durdger; foreBadr blox i f at c a
complexului7, 0 st r uct ur {Figurac3h6h Rudtatea cdmpbeului 15 in bulk a fost
demonstr atd f ceaazddrXupe mulbereDifractogranaob’H n yentu pulbezeste
similart cu difractograragenerat cu programul Mercurin baza fheruluiciff, ceea ce s
c L ¢ aumgste estarep u (Figura A5.1).

87



{}z

Figur a 3. 1 6alunffutaaeiba stritituai mdlexulare a complexului 15

Compusul {[Cy(BzPyTSC)Cu ( c d t2@}) (}7kc6oHor di neazt “~n si s
gr upul P&/@ atHpasametrii celulei elemema a=10,3821; b=14,26; c=32,2733,
b=90, 462

Cn struct ur7apocto nfpiu s diili $§0UABaPHTSCYF, mersia mb | a 'H
atomiidesufpunt e @EiguraBir) S2AceHt i di meri sunt coorc
anionice {Cu(cdta)} prin intermediul atomd r de oxigen 06 'Hi 08,
coordinativ 1D (Figura 39).

Figura 3.17. Structur a 2(BzPyTSAy@u ( andt @) ([T 6nlp | e

(mol eculele de apt de cristalizare au

l oni i Cuczr i Bit aCw3 r a faiuc niumtberpud n ddeen "Hio or di r

geometriipiramidattetragonag. Ca paramidel or se gtsesc ato
Hi c ©dtoen dai oxigen(O6 sau O8)a g r u lprtcarboxilat din fragmentul anionic
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{Cu(cdta}?, i ar “n vOsfeulafpir aum dait om de sul f

{Cu(BzPyTSC)}. TiosemicarbazonaB e nz oi | pi r i di mmena esper oatlboluita t Lr
Cul are numtrul d e c bipranmddatn @ r e adis@rsianbttHigandglle 0 me
cdt# coor di neazienuBetagennadoi at omi idtexiga@lot (
O3, O5 phat rQu7 gariu pdiferite. car boxi | at

Qc
@cu
Qv
@

JS

Figura 3.18 . P r o radungiHiaresia a structurii cristaline a complexului 17

Complexul {[Cw(BzPyTSG4MeuCuy(cdtay] L 1 106 Bl cr i st al i zeazt
monocl i nic, Pgucuc paramgiria ddiulail elementare a=13,3358; b=34,3006;
c=22,4864, b=90, 456.

Structura complexulull8 (Figura 3.19)c ondt h dout e n{tCu(cda)Hi a
cristalografic independente ({Cu{BAPYTHCAMEU ) Hi
f el cristalografic independent e :CuHEr daHCuahut 2e |
f or me a z {CuBiPyT&G4Me)}%*, asambl a Hi p rilor de sulfpunte.r me d i

Figura 3.19. Structura cristalint
{[Cu4(BzPyTSG4Me)sCuz(cdta)y] L 1 120} @)
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Di meri i, l a ro©ndul |l or sunt coor di na Hi [
016 | a ent i{Culctth)d, e gaemieas@naiect urt pol O)mer i ct
T o "Hi p &d(lh,u ciaornei coor di nemariod e wraegaonmetEd 1 ,a
piramidatt et ragonal £t cu setul NNS Hi un at om de
piramidei'H un atom de sul f de{Cu(BaPyTsCadlg}t' i h ape z s
api calGul I'Hin icGouo2r riii odég”Hiu nunkauldie coor di nar e Has

bipiramidaltt et r adjiosntad rb,si onat L.

Figura 3. 2 0alunfutaaeica striitugi cridtaine a complexului 18

Din | i f1é3] surdunoaHt e autd-metiltmsemitacazana -2
benzoilpiridineiHionic | o r[Gu{Bzpytsc4Me)(Cly(Figura 1.17A)este un dimer asamblat cu
ajutorulionilor de clor punte, comparativ cu completdic u ac el da 'Hi dilaénguatn d ,

a s a mprin at6Hii de sulf ai tisemicarbazonei (Figural®). Asamblarea dimerilor prin atomi
desulfat i osemi carbazonei a fwimide ioddCA(BapywsadiMe)loJH i
(Figural.18)c ar act erareafdald] "n | uc

Complexul {[Cu2(BzPyTSC4EtpCu ( c dt aP}h T1®), @ 5iHst al i zeazt
monocl i ni c,P2¢gnrcupganmarhetrisceldelidiemdtans14,652; b=14,2117; c=26,865;
b=100, 317. Cn s 19(Figura ) @ o tc o fmipdoidliméri{CwiBERYTSG
AEtp}?*,asambl a™Mi pr-punntadg o3ni i HideSXZ.ulAceHti di mer
al e ent it Clddtia)? prin intermedicl eatonfilor de oxigen 20H i 08, geneil
polimer coordinativ 1D (Figura 322
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Figura 3.21. Structura cristalin £ coanplexului
{[Cu2(BzPyTSCG4Et)Cu ( cdt a )O3, 95H

(mol eculelele de apt de cristalizare

Figura3.22.Pr o i e ealdngel axtia a structurii cristaline a complexului 19

Ligandul cdt& este coordinat hexadentaidmulCu 1 prin atomii de a
patru at omi de oxigen (01, 03, O5 'Hi 07) |
tetragonalt distorsionatt. loni i Cu2 ledle Cu

coordinare reprezintt piramide tetragonal e.
NNS ai ti osemicarbazonei Hi at omi i de oxig
anionic {Cu(cdta)?, iar “n voOrfuri sal|l Af |die d @t ee nun
{Cu(BzPyTSGA4Et)}". Cn ac e sdtil-tioseninarhazona -Behzoilpiridineis e  af | L
formk de[pS5flot onat t

Cn structur 1716 sumtp me zdeimiiirli o r pr) atorbi ldeasi ai
tiosemicarbazonei, comapativ cu complexutu ioni clou r [€u(Bzpytsc4Ph)(CY(Figura 1.23
A) descris “n lucarea [120], unde asambl ar e

punte.
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