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GKRKK

M vzunun aktual | &] Aromatik nifrokilbkp mbormosintetik r

anal oq bnayed tlhédnps.ssablordbf ay d adidbma hs B Dd enais |

totbiq edilnos i ¢ ZVv bgeywiolonareldod wor 1 n ki my as é Bué
sintezloborin Dsas SsbDbbobi aromati k n
t°rombpl brinin boyagqg maddbpl bri, part|
anti mi kirgopbr vxpasds bl prpo mali k ol masé il
organizminb m¢gbyybn zbrorl bpri olsa d
g°rpbp b°y¢k DhDmMmi yybpt dakeéyeéer . Mbhz b
KDraitindbp ajtrmbenwzmyap de hididldrdarzadien D
t°rombpl brinin sintezi aktual bir n
el ektroakseptor XxXassbsinb Dsasl anar a

el pcbp dbp mol &kowlall eerniam aéppsniigidgogre n, x al k

i kKtirakenén Rentgen Quruluk Anali zi
geyd edil moplidir. Nitro gruplarén ar
dizayna tbsiri, hom db hmedrnd ziogqr ufprl &
edi | mpsi i I b sintez edi | mi K m¢vafiq
m¢qgayi spl i todqgi g ol unmaséeBunxygmsluas i |

fenil hidrazonl!l anr dahidrazih driagmentho ekelkredoror v

elektrmk sept or qgrupl atnodoe i r & a k 8 i yoggqiedilimsi q &
vD bu zaman yeni reaksiyaoms ul unun (far noafz a v ) 3 i
baxé&méndanohomiyyst keslk edir. Mol ekul | ar ar asé g
°yrponil mpsididrpoi | mb kmig¢gduwlkl ar dan biri

aparél masé i ki n takhtfeoamil ke-pPidanda akzsasdu sein |
me¢ hitindb sol volenilgrkp t @ a k s is y ekisDi@ refttierigin

hi dr a@mlmoinintshtezionlar én ¢ z vi sintezdpo n o
i stifadp olunmdxdmé& dgagtamnieml] pfdi h t D
vD onl arén azoboyal ar Ki mi tibeljgé mé e
arteéerer . nokkuldaiypaikogen ddbsivomo |l ek ul | ar ap a s



halogen rabdiori, hom- i ni n ~ L Logrfoingb maé & égqt euktur
kri stEilz cameérni Ki mi formal akmasé vb 1|
m¢vafiq h D haksamiim absorbsiya @as s bl Dr i np t Dsi
tbopdgigatén i Kinin aktuall é]Jénén bDyani

Tpdgigatén obyelkdqi gvant émr -exlomglestditenr, 1
todgi gat én pr ed mentin sintdzing | geyrikbvalkerz alagploem |
° yomilmpsi, boya maddori kimi vb antimikrob xasslbrinin todgigindon ibamtdir.

Tod g i g a bgépah vD wmzifolori. Di s s er t a ssasynaqsodi katalitik n
olefinlok mr e a k s praitiade tn¢g, waf i g al d e h i-dilordiazadiens a
t°rombpl pr iRQA tnd s iqreot @ @ redlkao vgeelyernit Dsigloimr K ¢
monokristall ar én f oonimasl ia,k mdisheanédizametodud |
iipbmol ekul | ar apsirtos @ Dy eddrod i, €1 nt eowr moerd i |
boyaq maddori vD elbcp dp fizioloji aktiv birlok mior kimi antimikrob »as9lprinin
todqigi, funksional gr upl ar én r e atkos tosyiarni énmnilmbsisyi rq
di xI ordi az adiiretnd odt inplgwzettmmliagri nk nmiar
ol mukdur .

Bumpgsodp- at maq ¢ - omifplr wearpyeataikréi | mi kdi r .

fPolifunksional 1,4d i x | o r d i bendpanchisimtazi t ° r

fROAd qi g @&d d 9@ redkao vgeelyernit psigoa | k € |( NAIABGA C
" AABDfF@Y hal oG nn° CHhi doroig)e nmornaobkirti-s t
| ak mas é&ndabpniimmilvohhiurmnk Rleydnaliz metodudmo | ek ul |
g ar kK esirig q Ingyyomsedilnosi;

1Si nt ez exdmdimboyaq naddoril vb fizioloji aktiv birlok mior kimi
antimikrob »as9lorinin todqiqi;

{Dixlordiazadienbrin spirtibflib s ol vol i z reakoityaxansd
m ¢,0kkpb efirlorinin aril-h i d r oombiorinin E/Z izomerbrinin sintezi.

Todgi gat én bBuet o lpa @ & A & Bt |Uriversiteti, Drif-¢ z v i
sintez ETLdo mbl um met oty at a ¢ k e - Birkbk mlonminkrehigen
qguruluk anali zi Bruker pAPBXKEIl &M v E®MF
spektrbr i Bruker Avance 300 MHzpDMB@datda o
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geybal énmékdobogpl | Naeobkotoqr af i yandUBHISX)
apar éomomégel ,miokolorli n aydeni gf-remmUB | amg
istfadbo edi | mi kdi r . Kol onk a Xromotogrmfi
aparacd meéex dpekti | (ESIMS) spektr omet b imypgysné
edi | mi kdi r. El ement anal i zi C ax Iolorin E r
antimikrob  xasdpr i Bak@ Unidérsitdti, Molekulyar biologiya
bi otexal ogi yalmAzobdy afaend r Re £ poligyb iNazaliyié |
Respubli ka Saniot ar kbygggmKhdhartdi n. Mg f

M¢ d ayp4 &€ x a pséal sa noajard d

90, m, Wb p-Nitrobenzoyaldehidk i n i mlif femghidtazinlorlpr e a k si y a
m¢vafiq hidr az omsdnemaulardag katalgid ofefimknans € a k s |
( KO Ropaitingp1,1-d i x| or dioendoandisietazi; t © r

TINitro qrupun wziyyotinD psa®n geyrik o v al e nt psqglaim krigtal & g
dizaynda rolunun RQADH q i q @ d saé& red apli g, qpiag/ii rsi ma | a
mol ekul | ar arparforéi nopaonkegilnmsigdh &1 rtk foth | adaliz s
metodundan istifamledilmbsi;

fFunksi on al pziygotininpvb tabiot€ inn ivn r e a k stinpyva n &
kristal epsiridi zaynéna t

fo,m,pNitrobenzoyaldehidi s asaé n i nt e z edi | morik
antimikrob xassgorinin todqiq edilnosi;

11,1-Dixlordiazadientxr i n ¢ z wibl vseirn tke zid sbdgigibiroapa a
réel maseée.

Todgqi gat én e |ITorgfimizdpre @, im, ipnitiobenzoya | de hi d |
me Bt feni | hidrazonl ar énén Cu Clpraitikda L, | i
dixordia z adioeoor it ©°si ntez edil mi k), reaksiy
metodu ibar akderemaygpr dedi vmi kdir ki ,orB¢t
i zomer i npomd kdpedilirs € | |

Sint ez edxordiazadigrirdh mdlekuldaxii wmo | ek ul | a-r a
koval entosidbar R € b E mbdgga tgRQ@icoseb@ pHygpn e d i | m
Bununl a yanaké foootinknsyd loenraz o | q r hugpbkiggatisfenn
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kristal dizaynas i roni 9y kdi r.

Digor fenilhidrazonlardan orgli olaraq (E)4-{2-[4(dimetilamin)benzilideh
hidrazinilfbenzonitril iba p ar €1 mé kK r esakreaksya ohsula olaag é
m¢vafiq di x|l or di az addinmenok mdi eppidosind farenazanl h
t bmos i ni n a bygbn ma d & | mkik ahuinobmol b gBlrapkinin Dbobi (E)-

4-{ 2-[4(dimetilamin)benzilidelhidrazinil} benzonitrild b e n z o | hal gal &
séxl| e] ®ifliy hpoagpkar deéer . DDB & n a0 la s eopdabyaaient
gar K eobirlorqil ® yarocosmd ka i st al daha k omp.

hidrazonun dimek msinobl v eroi &l i Yar anmék ddeqgi ogkad,|
°zosdi gini tapméxder .

2-Nitrobenzoyaldehidbs a s é n @ & e d n +148,2klixlor¢ LE2}nitrofe-
nil)vinil ]-2-(p-ovozlifenil)diazinibrin azo boya maddibri kimi tot b i goni P mir K

Bu tip birlok miordo E izomerbr i ni n oksk i¢losil molkekaldaxili pnikogen,

hidrogenwmo | ek ul | ar @bidosie has alg@éma yar anmé
Nitro, metii wdi met i | grupl ar & wsia antinakyoh ras d i
solorinin tod g i q i z ayypa n ée d mf, mi kK d iow mork Acenitobbacter &

baumanii BDU32, Escherichia coli BDU12, Klebsiella pneumoniaeBDUA44,
Pseudomonas aeruginodaDU49, Staphylococcus aureuBDU23 b a k't er i a
gar kKé& dabseomalikdirekt i v t

Sintez edil mi kK mgVvenif sirkpt wn x IDwolDrchib 2oz a
1.2di azmnblor i ©hi n  a lbéwmeraiskelnid asth ing oe@ d ialr mik kK

Tod g i g apeoe wp praktiki phomiyyoti. Si nt e z ediklortlianadien 1
lordb formokor polifunksional gruplar (metil, halogen, nitro, dimetilamin)
ol duj und acenitobatcter ®aumanii BDU32, Escherichia coli BDU12,
Klebsiella pneumoniaBDU44, Pseudomonas aerugino&DU49, Staphylococcus
aureusBDU23b a kt er ibtlaid edibl@mla .t Bununl -4-[2,9dixiora K €
1-(2-nitrofenil)vinil]-2-(paravozlifenil)diazinlbrin azo boya madsi kimi totbiq
edibbilorlor.c | ver i k1 i sriinft o¢nzl wadri rskiisp@imEmdosaoT |
do efirlorin vb 1,2-diazetbr i n al e nmas & n d a okif edilo bilobor. r

Dixlordiazadienbrdon npbzori olaraq geyrikovalentplagplor i n ( NAAACI
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ClLhLLL6gen)h,al C|l AAAO o zafl kegen) K BFaAdBN
hidrogen rabilor i ) y e notlor x & $omibnsydp Dl v e r i DK Iolor kirbi i r
istifadp oluna bibrlor.

Kki n apr odoa sedinys. §Dadi eimi hesabatlarvd | s ser t asi
bozi noticolor | phf¢, beynolxalg vb yerli konfranslarda mruzp vb m¢, z @k |
ol unmukduwdon: O c ¢ ml

-The Fourth I nternational Scientif

Compl exinge RUDN University (Moscoc

Ki myanén akotiXllaR e sppruobbl lieknmal EI mi Konf

The 29 Struchkov Meeting, International Workshopon Chemical Crystal

lographyand Structural BiologiRUDN University (Moscow, 2018);

Ki myanén akot uaKIl prbbEpmbl i ka EI mi

The Fifthl nt er nati onal Scientific Conf

Compl exinge (Moscow, 2019);

-Ulusal al arasé kimya kongresi, Yeélc

Di ssertaossasa ommkdamaInévn otiéokor 2h elmi psordp, o
c ¢ bn9mgabvpl 2 konfransopbmatoéwinamu&ndda . d

Di ssertasi ymnyetirildyi hok ki lyatr Pms saedrét.as i vy
Do wl Universiteti ndirnasce nmyae tykeirinlymaie k d iaf

Di ssertasiyandgmi st nu latwaniegkyd @luhemagla dis
sertasi pibbp éomockiBDri ssert asi psih NoickvbK &tor f
ol unodobk yyat si ym h éosl eaurbd a nA 4i bfae L9sdhifenin d |
phabe d i r psasKigss inokil(pk codvollor, grafiklor vbpbdbb i y y at si y a
edilmpoklp) 165829( o  odpnml| G i9%18, k bsil T 47596 11 fosil T 5537Q I
fosil T 51706 Notico T 1639 Ddki arr. D oK sutninfidakidy y a t S i
dissertasiyada istinad olunan 261 addain daxildir. Dissertasiyadaoticolbri Dks
etdion 20 odvolvb64kok i | ver i | mi kdi r .



IFc SKL
cDc BKY YEMALI

Togdi m ol unan oidgladaratdienin ykatalitik elafimpoe m
r e a ks (KQR) skiaitindb benzoy aldehidinin t Dmplori bs a s éanld@an m
fenilhidrazonlardarsintez edildiyindn pdpbbiyyaticmd € rbehaoyaldehidips a s € n
apar ébzmé k mabr a g bloe, kataldik/ olefihlom reaksi ya-l a
pvbz 0ol un maowZ & |, u Mmu Kk a z-oenv pton Mexiou saldpa p a rsénl a
elmi tod q i q arit © zoksini t a p méAcamnéatik aldehidbrin iki, ¢ -vb d © r d
komponentlir e a k s bDsyaas! dantajéaktiv heterotsiklikbirlok miorin sintezina
totbigi sonillordo dahadag e niodagigo | u n u d upfiboiyyad iammd € rbad sanif
reaksiyalarayer ver i | miokgdiigat | ar Z a mabpmosi sSiritex r 1
edildiyindbon i c mal da f a r ombmlajiaktivliya hawsndd doimoumatz i
veril mikdir.

Eyni zamandasintez e d i | bimliokkmiorin  Dksbriyyotinin mon o k r i s
y et i kK d onrvpkristbliggfosimfdo r ma | a kjawakevalentt) & r K tesirlg q |
m Hyyon edildiyindon pdbbiyyati ¢ ma Isanifl mda bu plagolbrdon (koordinasion,
halogen, hidrogen, azdtalogen, halogeralkogen halogenhalogen, Gliizl, CI@D,
pnikogen N@I| plagplori vb's.) bohsedilbn molumatlarv e r i | mi k di r .

Dixlordiazadienbr heterodierdr sinifinb aid edildiyindbn soniillordp bu tip
birlok  miprdon X ¢ sodAiri liilden Pi r o(ART), ME)2Dksex K L
1(fenilsulfonil}-3-a | k e mmolpti, °5Hariliden-4-tioksotiazolindin, 1-azadientr, asil
fosfonatlatbs as éndarem&kselymé ar aBupidok movr e P izl miu
X ¢, S updpring yg °pr dixlordiazadiertrp y a X € n ol duj undagifn
- e v plorino osa®n do Hetero DilsAlder (HDA)r e a k s i y a | baking bpa ,
-evbr kemksi y @b dorkeéinragp nenlk si onal gqo ge@du n
reaksiyalarai ¢ mal d a y e Mphzbae palifurksional éhitbk mior i n oDiih ¢ x
istiganotlordp reaksiyayagirmp qgabiliyyotiorini bsas tutaraq dixlordiazadienin do
spirtiorlpr e a k s indgig ¢éddorok@enilsirkpt u r K u rokkob efimoginin hidrozo

t Dwolor | ni n al é@énmaseéna nai l ol un mwo kvdeurri
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sinton ol diuQ@dydediéekn @ efgitirssintezi bansindd pdobiyyatda 3

4 mpgalbyprast @ i n mi kK d i r psikdb do motumdtlar mticdorair n nogiz a

b°bsmbgésa ol araq qeyd edil mi kdir.
Aromatik nitro birbk miprin tibbdb, sonayed, mateia | K ¢ nas | & qdb a

totbigino y e r v evp bprlamibska s € nd a aparodbb mg g a tsd an

y ay e | miéserth®yada nitrobenzoy aldehmi a s é ndexapané le dok |

onl ar én a nolori todgickedildiyandixpdob s y y at |1 c mal énd:

nitro birlok miorin bioloji aktivliyinoy er ver i | mi kdi r .

1.1. Benzoyaldehidit °mplpr i ¢ zwb vseirntkdzd si nt on

Qeyd etdiyimiz kimi aldehidbr bir - o0 ¥ z Wirlbk miorin sintezind ol v e r i
substrablaragg e nstifadp edilir. X ¢ s tioomlarPerkin, Knevanagelaldol, kroton
kondensik msindb, Kannssarro r e a k s i y anhirdoring roksianlprin,  hid-

r azonflamiélnh i darlaéznodmalsaépre an h a komporentlireaksiyalar
psa®n, heterotsikk birlok miorin  sintezind g e n istikadd olunudar. Benzoy
aldehidi t dmmolorinin metilen aktiv birlok miorip reaksiyas € n db@yan xaslori

g ° eoh m¢ Blif ksantent dmplorinin sintezinivb s. g ° oeniok olar. Sonill ordp
ksantent dmmolorinin sintezinindahaasangetnosi ¢, - dmnry, Blit katalizatorlardan
psa®n do ion mayesinon istifadb e d i | mki, kbd ida y a kkéil my apsagé n
prinsiplbrindon birini tomin edir. Mplumdur ki, ion mayesi10 dofb vb daha- o0 x
istifadd edilmbsinb baxmayarg © zffektivliyini itirmir [214, s.635266353Q 215, s.
3858138585. Qeyd edk ki, ksantent dmmolorini benzoy aldehidi vb b-naftol

t° mmplorindon 1:2 niskotindo kondensbk mreaks i y a sdasintezend | | a8k d
S.96-100. Aromatik aldehidbrin 5,5-dimetiltsikloheksaril,3-dionilbr e a k si y a
2,2'-arilmetilenbis-(3-hidroksi5,5-dimetil-2-tsikioheksen1-on) a | € ki, éonlar da
ksanten t Dmplorinin al é nmas,@ v ergikndti o.nBuaunld § a n a K
ksantenbrin sintezi ¢, - ¢aromatik aldehidbrin KnevanagetMix ael kondensbk m

r e a k svasiypsapssoenorpli vb ekoloji conotdon bl v e sintezrl @ a k dai yeails &
hazeéer | B8 nEIH78,15.55557; 148s198-207.

Aromatika | d e 0 ptdil dantnokrob,antibakterial,antifunqgal,antikanser,
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antituberkular,antivural,ant i f | a mlanii @ e ntvoet 4 hgp waliknatan
xalkont © r p mbpg ipDm tide® eh b iolururthid56, s.121; 57, s.8153155; 92,
s.163168; 96, s. 6&85; 108, s.92-028; 111, s.43335; 146, s.19294; 153, s.1530
1532; 169, s.70708; 177, s.50503; 180, s.69700; 186,s.21592160; 196, s.
4708647090; 202, sMB; 203, s.2005; 221, s.33B34; 223, s.7479480; 257,
S.793796].

Qeyd et mbpk domaie aldkl@dr ikikvD daha - oX k o
r e a k s psyaasl éanraisikillbkemr e a k s i y a | atbigeolurtia Bugua dai K

Dsas sbob | b i r rotsildik birlbk emtoran 1 izoxinolinlorin, benzopirazirdrin,
xromenbrin (benzopiratar), i zoksazol |l ar én, D@ tvp a&.h i
al énmaswelrdiak | i s i potl aum mikp48,esi388IBEB8; 78f sal t35

1141; 80, s.1738742; 84, s.211:2125; 106, s.2@5; 110, s.3353354,124, s.490;
145, s.25264;258 s.57445749.

VARV boydxmanmeaddiorv ni n  al €& noodusa@ rzakiaolini s
t Dol Dri aromatik  aldehidin 2,2-dietoksietaamin Pomerangrits-
reaksdaynasa@&lnéeneér ki, S 0 mu ihbcCuHh asifiok msirdNZ O
izoxinolin-1-i | ( f eni | pmoomsiritea mlonar[124,°s490;258 s.5744
5745](sxeml1.11).

" /\ H2 _N

NH,
R
.« . o
P +
R ¢
R=H, CH3, Br, CI, OCH3, NOz, Z

Sxem1.11.K ziaolin-1-il (fenil) metanont dmmblorinin sintezi

Katalitik ligandlar kimi istifaad olunan benzopirazininodaromatik aldehiailp
CiH asillbk mr e a k si y a s»@nokdaiin2-i f £ n me onloricintez edilir
[110, s.33563354](sxem1.12).
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o
N
oo O — OO
~
~
R= H, CH,, Br, Cl, OCH,, NO,,

Sxeml.12.Fenil Xinoksalin2-i | ) me bmdloriwimsintez? r

Bir psoliklDlbxy a r K € g eomlunan xromenrdbn a2-&minc6-(2-
okso2H-xromen3-il) -4-arilnikotinonitrillor 1 N al é n mas@&n da ¢(d-a k
nent | i rreak Dedfi[BesiliBEL]; B4 4.21¥2530;106 5.2028;
145 s.259264;211, s.7678] (sxem1.13).

R=F, NO,

Sxem1.1.3. 2-Amino-6-(2-oksa2H-xromen3-il) -4-arilnikotinonitrillor 1 n  al ér

Aromatik aldehidbrdon d ©° r d k o mp orhoelinsintezi yoticobindor
antibiotikiorin torkibinb daxil olanh et er ot s i k | omklori Birdea blgnarz c
[43, s.38833387](sxeml1.14).

N
S oo O O
— (o) H,N
NH,
0]
N \\
. N1 T N
NT O
F

Sxeml.l4.Het er ot si k| onbloriminzsiotkze az ol t °
Benzoy aldehidinin dimidon o malonnitrillp ¢, - komponent | i

4H-benzo [ b] pi r a onoiikatadizator &iminiame hidroxlgriddn n

13



istifadbe d i | rMlilGx 2W3B5603354](sxeml.15 wokokil 1.1.1).
Y"*R

kokil 1.1.1. Tiamin hidroxloridin formulu
o
R /—

kat

tiamin hidroxlorid

R=2-OCHj 4-CH; 4-NO,

Sxeml.15.4H-benzo [ b] piranl ar én

Antitumor, antibakterial, antiparazit, antiviral, antifungal, antisepakgimikrob
Ki mi bir p tarmakdlaji aidsetojp imaliky tetrahidrotriazoloakdinlorin
sintezina dp aromatik aldehidirdon istifacb olunur[40, s.1019410198;124, s.49(Q
(sxeml.16).

(o)
H
+ + 'N
OR (o] N

— ‘ HN/N R=Cl, OCH; NO,

Sxem1.1.6. Tetrahidrotriazoloakridimrin sintezi

C
<

Qeyd edk ki, sbnayea y ¢ Bk keyfiyyot | i pol i mer ma i r |

al enmasénda ey n ibhotidenaeffekth dsatilbk emkkatdlizajoru kinai

14



tanénan f o lbiyia sintekiranstifady aluhan asetdlldr, aldehmlin zoif
nukleofil xasoyp malik olan spirrip r e a k si y a s 86 6.230623H.) 76, n &
s.25652570;91, s.122123; 97, s.19331935; 192, s.20822; 245 s.833835 (sxem
1.1.79.

/
R 0]
\
R= H, NO2, CI
[\
N=0
N
o]
g + Ho O ——
R
o]
R= 3-NO, 4-Cl, 4-NO, (o
Sxeml1l.17. Asetallarwy ar émaset al |l aréen al

1.2. Aromatik al dehi (NDvmadmomh wunnealmMov pd b | un mt

hi drazonl arb®drzisi-retvezail mood Dr i

Qeyd etdiyimiz kimi, aromatik a | d e h iN&HIX bt r°irno mip lIraaksiya
| ar épdwawn nt % g priktiki o h o mi ymgligk t oni n | odbkrsiinml D
hi drazbdoahat Bn dsrianztoead oanrwennm i3, &.4850; 37, s.431
433;112 s151-152 119, s.828340; 122, s.4; 156 s.70-71; 182, s.387388; 199,
s.1386143(0 (sxem 1.21).

ArAO + NHzx —_— ArANX

X=H, NH, ,OH, NHPh

Sxem1.21 |l mi nloxkrsiim| bpr i n, hi dr az emeéeziar &€ n

Bur eaksiya mbidbsobkloawd-mdanol uhnindarneézko r
sintezinix ¢ s $aeyd et mb k z € Be& ékp .hidrazonlarfizioloji aktivlik
g° st prymeorkadokpé ,0 xomplek$ D r 4 mtSintez olunan bi r | b K mp

c¢mMmi yypeisbd nt eczgleonti kt ©a lgp | noarliinkod zvirsl iprt. e :

15



sintonkimi dahag e nti okt 9a lgpolamN-b v D z 0 | umimdarmae xnteti a r
Z a mamaga- € xparno b | e tifi o r ahwoh ©lana z i n& Ib @ Mdmeal é
S.6267;45, s.2428431; 121, s®; 147, s.21825;163, 5.100107; 201, s.696700;
207, 140142; 220, s.}4; 224, s.1620; 227, s.264272; 252, s.448450; 255, s5.120
125;259 s.123128 (sxem 1.2.2)

Ar"No + NH,NH, ——» ArAN’NHZ + ArAN'N\\Ar
fenilhidrazon azin
Sxeml1l22Feni | hi dopanmwnmnlnaraé @ nmas €
cl avpo mbD h s ul | aklriammyabqv ia | cébnhabnt dabzni na k t

i sSb bDsasbn dpedorlidméendbglzmaxs dpoilsll bph ool Il a
azinlbor ¢zrtooddip gm¢ Dy WOIB6r 9.5576p80; r1E3) s &1k d
124,233, 5.2163165.

MDhz bunaN-Dgrzm | dimimbhrmeEzypo NK ek éssmina e z
nail olmaq ¢ - ¢ m¢ x t kdtaliZzatorlardani st i 6 ladmommu B d Lulo, .
paratoluolsulfot u rwkpbu kimi m¢ x t katahzdtorlardani s t ieftantdpok-1 b
DVDzol umdnzom@ye k s Bk ésmlina pad © h o n my70,ds12461
2462; 161, s.56968; 216, s.2172172; 249, s10573105P] (sxem 1.2.3). Bu
reaksiyada adbptbon aldehid vbp hidrazir

bbzi DsDrl prdbp bu ni sbbt 1: 100 ki mi C

o /N‘NHZ
o -
NH,NH
R 272 r  R=H,OCH; CI,NO,

Sxem1.2.3. Paratoluolsulfd u n ku i rharfzenumsiatezi

N-ovbz o | u n melbopéd® N-ovbz o | u nhmudkr az on !l ar X DB k
istigambD t lg@Ir D apar él an el mi tbdgi gat [
mbr kbpzindbp ol mukdawrdpb HEnm ¢il Ibhbo nr&kodmkhua d
[24, s481-486; 47, s.1112].

N-ovDz o | u n rnidrazéniardareyni zamandaKOR-da daistifadp olunma s € n

16



X ¢ S upgjeyd atnbk olar [1, s.139140; 10, s.3642; 11, s.97103; 12, s.78-80; 15,
S.2227; 16, s71-150; 20, s.13; 194, s.19141935;218 s4807-481(0].

1.2.1. N-ovbz o | u n nhalnw®ntar funksional pvozli vinilbenzol

t 9mpblorinin sintezindbbol v e simtaq kimi

Alkenlorin a | € n ga g - o reaksiyalardanstifaddb o | u n muMisédlu r
olaraq Vittiq reaksiy@ n Bnevanagelr e a k s ivy a 9@ ppr@pk olar. Son
zamanlardasp V.G.Nenaydenkdorofindbn N-pvbzolunma m éhidrazonlarbs a s € n
funksional pvozli alkenbrin al é nmaaksiiggials &z é r | aReaksiya d ¢
aldehidvb k e t o nnh¢éavr a@abviog o | u n a iImia dnie & z oCQulCl &katafiza &€ n
torununkatalitik mi q d a&rt @&d&pelihalogenalkanlarlar e a k s ipsyaassIpa@)ymeée
s221Q (sxeml.2.4).

—2 2y N—NH —  + N—N +
R/ © " >: 2 fomer%cuc” RO Y RO R
B, DMSO Alken Azin

CXYHaIZ CCI4 N CBI’4 N CHBI'3 N CFBI’3 ,CFCI3 N CCI3CF3 5 CF3CBI'3 5 CCI3CN N CCI302Et
B NH;, Et;N, NH,CH,CH,NH,

Sxeml.2.4. Polihalogeralken Ir zad € nrmmaskés i y as é

Bur eaks¢ yecepehm t | mrirodunkd o anr pokih@lggenmetanlary b
yae | odamtanlarlareaksiyaa p a rzanhaakngatr a byi at noém¢dxat MV O # e ¢
c i lyperril b knd¢ nmknghnk Misal olaraq,CFBrs-I peaksiyadaki qatr a b i t I
F; Br, CFCk-l O~; Cl, CCLCN-lI Cl; CN, CCLCFRs-I Cl; CR CCLCOEtlI D
reaksiydardaCl; COEtq r u psxkayam | k esimtezo t u n m (sxechl2rs).

Ar Cl Ar F

CFCl CFB
>=NNH2 3 — >:NNH2 B )—
~cuCl . Tt { ay

17



CF,

CN
>=NNH2 CCl3CN >:< >=NNH2 2C1C31CF3 >:<

Tl g H

CC13C02Et Ar Cl
Y=NNH, ——
CuCl

H  CO,FEt

Sxeml.2.5. M ¢, xlif polihalogenalkanlarlaalkenbrina | & nrmeaaskés i y a ¢

Sxembrdbon db g ° r ¢ nkimy pugeaksiyavasiosi ilp iki gatrabibot r af &
funksionalgrugar saxlayarbirlok miorin a s a n $inégrb nail olunur.

Qeyd edk ki, bu sintezo | u n Ioirlokk mior ¢, z wintezab bl v e rsintonlari
hesabolunur. Belp ki, bunlardaiki gatrabiby a n égn¢dcalektroakseptogruplar
ol dyF wmariki gatrabibnin karbonatoml aalektrofil xas®yp malik olur ki,
onlar da nukleofillorin homlpsino moruz q a | éMidalaotaraq, Cl vb CN qrupu
saxlayan bisalkenbrin binukleofillorlp r eak si yal ad € hdame ak
g ° oemiDk olar[16, s.114 (sxem1.2.6).

N-NH
A\~ | N o M0 H,N 1P\II\N
X EtOH, t°
o (Y NN
(para) CN (para), 74% NH,
(meta) (meta), 73%
H,N NH,
NH, NH,
N
A A 7\ Y
NZ | NI SN iiclii-BuOH, t° N
-€ o — —
N X Z S NH, g HN NH,
HleLNHz
NC
z I X CN
o oy
Cl
(para), (meta)
Cl
= AN . H,N
CN | N HSCH,COOMe
CN MeONa - MeOH
NH,
(para) (para), 48%
(meta) (meta), 69%

Sxeml.2.6. Bisalkenbrina | € nreafsy/® €

18



1.22. Aromatik al de hi iNowvmaomh fuemiulkh i d sirdezio n| a

VD bbDzi -evril mpl bori

NDvbDzol uhmamagonl|l ar|l abvmg@awinmma&p h
sintezi vD onl ar Dsaséndadgpgqr @dunéd Kns
onl ar eénx ¢qsuursuilyuykp t | b r(R;R,G=NNHR).0H i adgr padzaor ndl éau
at oml ar e mi kalba atbmulis homeaeleksrofil lom don ¢ k | eopfd i |
mal i kdi r . H or tunksianal qruplaria biok el unidgal fiziki vb kimyovi
tobiotb malik birlok mior omplDb got 1 r i 1 . Hi dr az on bsi@ir pkamt
gor uyucu,beymngc od enar es si y apgogb, tbbehbkbg
virusa, »or pngp, mal yar i yaypbs, &u mid@ologve famnakplojiv
X ¢ S updpring ymalikdirlor. Bioloji vb f ar ma k o | o ptlbrinp »g £ps isDS i
heterosiklik birbk mlor i n sintezi Dhpmiyyotli  bid ok adolordjrc a
Hidrazonlardan yenim man pr epar atl ar énbedihlaizrée.r |
tod qi q a td-réalzaorsintdaikpe n| ar é ma Ibli ®jd@q @mMmok§ ul d
[181, s.496-498] (sxeml1.2.7).

o)
I H,NHN
0
H

Sxem1l2.7.N-Dv Dz okhuindmuazonl|l ar én ¢ mu mi e

Qeyd etdiyimiz kimionlardan tibbddor man pr epar atl ar én
istifadb o | un ma g & n akkl ébst a sfdnithidrazonlar ¢, z vsinteza Dlverik | i
sintonlar kimi eyni zamandazorif ¢, z winteza, kompleksbirlok miorin, m ¢, gvlit
heterotsiklik birbk mior i n  al éoh mma s € R 4 a  sbibig eddnokidodir. |
Busamdbdbog®r ¢ m¢ Kolickugca - obotoki dujpumndare

onl ar én bla@atgvernod a mpmk ¢ n deyi | . Lakin
katalz at or u | etérotsikitbk Byp thmuz dalaraq ta z o | b & e @meé
g ° sniok olar.Belbk i di ssertasiyada da CuCb |

reaksiyal aré apar él daofeindiant dpméerda&rs.
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Qeyd eddk ki, t r i az antiniikeob, antiviral xas®lor g © ocedtyi m pyybn
edildiyindbno n | af & n mzowsirdiynédahaaktualmpsdlph a | goinmi kKSdni r
ill ordp fenilhidrazonlardaririazolt Dmblorinin a | € naktaasb& mpsolpk | mi 2
Ki my a- é&t enorkézimpdodiri Belp ki, bu birlbk miorin antixor Bng xas®ybp
mal i k odyymma sead in{3815.9868-9867] (sxem1.2.8).

! I v+ ClI
_NH 100°C n-H CH (OEt); HCI 'N\7
+ Ar-NH, — > N
)|\ Ph/mNH PhClI, 120°C >\/N\
Ph Ci | * HCI Ar
Ar Ph

Sxem 1.2.8. Fenilhidrazonlardafkriazolt Dmmblorininal| € n ma s é

G e n#okddp sinton olaraqgistifadp olunan bisarilhidrazonlardar®,4,5-triaril-
1,2,3-triazollar vb 1,3,5-triaril-1,2,4-triazollae rmis (1) katalizatorununkatalitik
mi g d a Ci&Nrmldgalorinin bombplp golmpsi yolu ilb Dldb e d i | M9®3ksPB&HBF-
9867] (sxem1.2.9).

N2+ 2 CulOAck*HO | @
|
: NH fllH

©/ toluol N

N

s

Sxem 1.2.9. Bisarilhidrazonlardanh r i a zaoll d mmaésné

N
H
“NH

Tri azal leaim&isHedagolorinin f un k s i o nyari dintetik yo& s €
| a rsoenoroliliyi dahag ¢ cv wr | ul aBei&ikkdes-rmethllik katalizatoru
I Kt i rG@M gagpsinan tikiimbsi noticosindd heterotsiklikbirlok miorin a | € n me
m¢ K apleidd | mTikdnabiordp. Ci H rabiblorinin p a r - a | i CiCave €I
Heteroatonplagolorinin yarairma g, €  godium, rutenium vo palladiumps a katak

zatorlardanstifadp edilmbsi nozordp tutulsadahomk a t a | 1 zdsydrimo homador é
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toksikiliyino g °0mis katalizatorundanstifadb edilmbsi dahampgsodb u y | @ptoul
ol un mil@2dsi9x7918]

Eyni zamandahidrazonlardanCuCl katalizatorundanistifadp edilmokip 1,3,4-
triovbz o | u n nvo Kk 1,3/45-tetrabvbz o | u n npui Kr a z o Isihtezir &N ¢ n
nitroolefinlordon istifadbe d i | A3 1s.9850867] (sxem1.2.10).

A Ar1
'l"'_: cucl N
)N|/ oA X NO2 4}Naco3 N>\/\H\
3 -di Ar
Ar, 1.4-dioksan Ar, 3
Ar,
. Ar N’
N 3 Arn \ |
i ! NO >I Ars
Ar, 2 Ar;

Sxem1.2.10.1,3,4-Triovbz o | u noth3,45-tetreovbz o | u p mu K z sintekia r

Eyni zamandaCsCO; katalizatorui kK t i r paogaggisgirdordon vp fenilhid-
razonlardary ¢ ik dizioloji aktivliyp malik 1,4-dihidropiridazinbr dp sintezolunur
(sxeml.2.11).

o Ph
hllH OH CsCO Ar1 Ar2
N~ 3
i * Ar1)\%\Ph
Ary Ph

Sxem 1.2.11. 1,4-Dihidropiridazinbrin sintezi

1.3. Aromatik aldehidlorin nukleofil vb binukleofil loripreaksly a s é

Aldehidlor bir - o Reterotsiklik birlbk miorin sintezind do g e ntbtbkg olu-
nurlar. Benzoyaldehidit dmolorinin 1,2-fenilendiamin, 2-aminotofenol vb 2-amk
nofenolkimi bifunksionalaromatikbirlok miorlbr e a k s i y evibz a1l & nivdnau K
zoimi dazobdmz @tni, b2 0k o & s &iatgzilmina 0 € o N My2061 u 1
$6986-6988, 238 s579-583; 253 s5.6566] (sxem1.3.1).
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+ — \>—©—X
X (0]

HO
e . CL,
0 — GO
X=NO,, Cl
NH2 N o
RCOH + D — mR R=-¢ Xy . -
HS s O ’ @
Sxeml1l.3.1.Benzomi d a z obl el nazroétni,bhe o ¥ b la & ardegil | ar

Eyni zamandaaldehidbrin benzd ilbr e a k s i yhaterodsiklitk [@riok mior

olanimidazolt dmnolorinin sintezina dp istifadp olunur[69, s.60-69] (sxem1.3.2).

(0]
o § ) NHonc
R + B
(o]

R=2-Cl, 3-NO,, 4-CH,

Sxem1.3.2. Knidazolt Dmplorinin sintezi

1.4 Farmazan t°rombpl bri bi ol oj i akt |

Qeyd e&XKORkkrigi ti ndbp eupesdlayanfankhglrazde o

sintez zamaneée Dsas mbp h s ul Ki mi di x
t°ronmbpsi nt ezi m¢ Kahi db edi l diyindbn
al énmasé vb onlarén tpotbig sahbpl bri F

Farmazan sintezinibs as ¢ sSWl%Xx e0 ali bzoe duzl ar é
aktiv vbo metin birbk mioriilpr e a k s ipsyaass|E#8e214.8120].

Far mazanl ar én ebsapk onlarong, ®lit izomar kot tautornen a
konfiqurasiyal af39 .152n219 s38%8870 Buubirlbk amiorin
konfig u r a s ovizedisil&in vbpziyyotindbn vb tobibtindbn asel dikde r .
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farmazan enci ri bt gl inei-zo mer konfiqurasiy
bilor (sxem 1.41). Qeyd edk ki , bur ad a)-N=C@y-d]lfaanmzan |
skeet par - a soe. rzollaukymii heterosiklikpvozedicilbrin daxil edilnosi,
pvbzedicior i n het er oat omund alawtrautooamerel- &0ld i |

S.5660; 79, s.126].

R1\N/H\N/R3 Ri _H R3
N
,L\ \ | N—N R1\N/N\ Ny, Rs
R, Rz
R,
y ‘ “
R, H. _Rs
R ™ &
N || N—NH Ri N~ N R
g / T
R, \ Rz
2
EZZ EEZ EEE

Sxem1l41. Bozif ar mazan!| oot aot omemekonf i qoorias

Geor ¢l degye ki mi f ar ptaummer izomedr k b h Mo ¥ e
kanlara malikdinbr. EZZ-, EEZ vbp EEEizomerbr i ni n gurul okl
ol un anogyen olomgb ki, EEZkonfi qur asi yasseen d@qa zd athaz
Mphlulda 1,3,5t r i ar i | farmazanl|l aga@&neée geQapsadree
m° vcud od dmj w !l mu K dturr adddidagahtBZZ( g €ér mé z &)
(nar ®BEE) (sarpe) ni goaegr €V ena mié medindqiqati&réan
isbf ar mazeaomdgiamiém konkr et gurulukdanpbp d
X ¢ SUSI k o min§ q epgpiacedigilmpgi alr K Bagpsirgbn € a s é |1 é
g°m i | mbOksdibs; 79,[s.126127; 154, s.58586;176, s.3%38;219, s.884.

Farmazanl ar selektiv ekstr akimyii yna, ¢
doistifadbo |l unur . Gor ¢l de¢gy o bkiigmi o nalr anrdézunex ng

m¢ plit izomer wt aut omer f or mal ar omx i mPmplekskd
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birlok mior yaratma gabiliygtindbndba s é | é d ér .

Far ma zoaoor tblddo bioloji aktiv birlok mior kimi antiviral [53, s.631
635; 155, s.790791], antimikrob [L85 s.16051608], antienflamatuarbp, s.2097
2098], antifungal 25, s.241250], antkor bng [33, s.611612; 71, s.207210; 167,
s.355373; 200, s.48274830; 229, s.178180] vD s . k i miotbiggokumurlak.
Fde mazanl arén 8anvl pgar k35ns4@00; BBk €258P;120
S.267%268; 150, s.2363 golocokdp o n | aptbigimny t;, (ks o | matsiérniab g-
bilor . Far maz an @noloripdd gnehistanzin[149, st844847], antikonik
[53, 5.631634; 104, s.218221], antk o n v ¢[b4ssal@831085] antibakterialvD
potensial kokain buzaterapevtik matiat kimi [120 s.267228 s.358360] m ¢, nlit
bi ol oj iptlovognad $ iky yo!l dou mmu r[Bll)] s@81835%; 153 s.585]
AkKkaj] eda f ar phaizfapmolior® rsintez edi | mi kKdimt e z

birlok mwiorin antimikrob aktivliikloritod gi g edi | mi.2Z&xdi r ( s xem

\_ //\ susuz

N NH C|ONH2 K,CO3 /\

—/ — " = \_\ NONHZ
N-etilpiperazin p-xloranilin

4-(4-etilpiperazin-1-il)
benzenamin

O - T ey

N

N-benziliden-4-(etilpiperazin-1-il aril diazonium xlorid
benzenamin

OO0
piridin

|
> R= -H, 2-NO, , 3-NO, , 4-NO,, 4-CI

farmazan i 2-Cl, 4-OCH3, 2-OCHj , 4-Br, 4-CHj

Sxeml42.Far mazanl arén al énmaseénén

zZ=Z
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15Qeyrick oval ent bl aqpbl br

Qeyrikovalent pladp, el ektr onok dr osiml (pgylae mimla s €
psaslanmayan nisiton zoif bir kimyovi blagpd | r . DBjeyrikovalentplagp - o x
vaxtma kr omol ekul |l arén bkdnbmomakulbhaéna
spesi fi kositpravagi® li @ q Iké e-tkbvalentbladg@eiy pmblD golmosi
zamané ay on@l-Skkalholioe k | | e d i Dk gatkkovalentrabonina a
engjisindbn - ox azdér. Otaqg temperaturunda
toxmimon 0, 6 kkal / mol ol duj u-kowalengbagonbii r g érc
¢ - ¢ N Dtkgpddr anerjiyp sahib ola bir . cbs Hu i dagplori bozon plagp
deyi, pr Kk édsé ql| & di a n ekevalentbhgalor otaq @@penaturundaiz
vDMm¢ oot | ol maséna b ax mamygyikogalentolagp birlikdma x
tosi r pogoR sth°y ¢ Kk bir mhfo HissDllrui | u a r apsyaxifibdlia
makromolekullarar as € nda o b dpesifkcaas ssoash iats i y al2& r
s5.110121].

Qeyri-kovalent tlagplorp “ A°A KatiorA’A AniolA’Ad\a r k ésirkeriq [1135,
s.1038104(4, halogennplagosini, xalkogennplagosini [242, s.18801883, hidrogen
plagolorini, Van-derV a a | s goainbrkve $.reigd a brotbg ofiks[109, s.63.

1.5.1. Xalkogenolagolopnmbp

M¢ tbh  yogp kil Kk x al kobd-egsps aas ® mar a $ & rogr &ikié
toyin olunan xalkogenplagpilopnmb halogen blagplonmbyp bbnzoyir.  Xalkogen
plagoipnmpyp t  © bhvémn psas cazib amillor | bunl ar deéer :Dore, | ey
Ot ¢ DSENWDKhi s per sobro n( dji¢g s edors i 0 gpxzoif mpleksbri
nbzordpn k e -Di vradc ikbddis ps)a.s @ Ixglkogehs a x| ay &n tlug
amséndakeée el oklkoges atanunumt r@ad 2inkak é el e
ani zotr op bpmayganaagr woendicddbimg b el ekt r ost-at
-uxurosi b%lag an éedagolonosiridky o, ke P bs¢ rigodlms € nd a

xalkogen plagps i ni*n ol bi t al éna obseildeikrt.r oBu ©° tag
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kompleksbr ¢ -han vaaz i b ol d WR§2us.1B801883b edi | i r
Belolikl b, xalkogermdlagpsini n g¢c¢ akaj] édakél ardan
1) gamskdddlad ordf @ nspd gs | €] éndan,
2) xalkogen atomunumiiotindon (Te> Se> O> S),
3) xal kogen atomunun pol yhaterbacex weas &
polifl ¢orl akmék psiitDeartabiorar kasl ar éeén i st
4) Rxalkogenilp L i psas é& ar as énosaké bqarakléegne
xalkogenblagplonmb ¢, - ¢ n -ydy8aDxAé n  boiwbcolrut. ar  t

Son il Il pbrdbp xal kogen bl aqgbl onmbyb
pl agopl borin dbp halogen bl aqgpbDl bDri Ki mi
-evril mbpbsindeshbréopri koxr @k ost di yi m
mol ekul daxi | i V D mol ekul | ar ar as é&-2,2k al
bi benzo[d][1,3]oksaselenililiden bir
hal da E vb Z i zod@r bsasnirml ay mal mks &

(k0 k 1.51) [143 s.1012110122].

3.161A 3471A

kpoki.l.(E£):22bi benzo[ d] [ 1, 3] oksaselenil:
kopkildbpn db g°r¢ndeéegyeé ki mi E | zome
kovalentqg ar k & | & qil xalkogem (SBE @)l pwd nh i-HErS@Q e rh b (MC i
ti AAAgar K é |l @ Qehil Goksadeieh Sé "Bdo)ohreism b(@ na s t148b i
s.1012110122]

kpo ki l2. (E12-52bi benzo[ d] [ 1, 3] ok s as enblekulyar| i

gurul uku
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Qeyd etdiyimiz kimi, geyrk oval ent qgar kel eql é& hid
yanake xal kogen Dl agpl bpr i dpb kat al |
stabil |l peimbeyndpeéer | ar .-3-iMpraph2fenib3,4dinickog  (
2H-benzo[4,5]tiazolo[3,] pi ri mi di nl bpri n b-dr ketooxn ||
ket oedzadmirl, ke-Updymamek (pnhedksdyar r e
piranon ar én al énmasénda aral éq imotrihrod ko |
g° st Dr rsrek 1.61) [M48 s1012110122]

o._0_o
= A
Ar1 Ary

o o
MeOH
Ar; Ar, c Ar, )i\ )‘s
Ar COOMe Merhele \' merhele |
1

@ v )f)\s

xalkogen
rabitesi

Ary

)\S xalkogen

rabitesi
Mz
COArz PZNe)
merhelell Ar; o

xalkogen

k rabitesi
I Q Ary
merhele llI

Ary 0
Ar,

Sxem 151. Ar al éq mbpr hpl pdbp xal kogen DI
di hidropiranonun for mal akmas§é@
Sxemddon g°r¢ndeye ki mU,-dymaatnaélki z an b
garkeél éql é& tbosirdbp ol araq karboni l ol
yaranmasé hesabéna stabillliopktoenr neeidn aft
gpotirmi kdi rt.erSmendriaatiésnenl ¢izmr i np di ke
gpolIbinnt er medi-yae einé@mn qr3u p3l]adimasal aagpt brc
al ener . Sonra isbp proton ke-i tV oninoda i
met i | spirti-leox eindlabp dm ¢krdobk k@ % ogsuir ruil ru kd
ver mi kdi r .
! mu mbtlp, xalkogenolagolorinin katalizbr ol una ai d pdgmat s
I Bl ol dopbadan hameélwnat vdrnakg gqré nmdeyjl. makin
buna baxmayaragSebastian Bendorofindon  a p a r érdp 3}, ks.830831].

Xalkogen plagolorinin - xinolinlorin - (morholp 1) vb  iminlorin - (morholp  11)
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hidrogenbk ms i n iothon & i, r d ipryii | ngiS ksdteaksiyada katalizator olaraq
ditieno[3,2b;2N\3Njl]tiofenilor vboy a o n | a moridon istifadd end id |l mipkdifd i
edi | mi K bDmsasna na rzarho®dmgn mohsulu xalkogenblagplor i heseé
stabilbk i pbevk ¢ hal gpaceanmeasénad ¢ éxar éImrVK.i
iminlordo C=N rabibsinin hidragenbk msinDkor a i t  $48 s.H012&10127.

0 0
\S/
I\ ]\
NC CN

S S

_

S
\ /) N
N\ R1 NC /\\/ CN NC / \ R4\¢ \@

P merhele 1

NN kogen N
N R1 e)l(:qesinde N
; aktivlesdirici
R R,

R; CHs
959
HH l %
96% R1= Ph, R2=R3=H
97% R4=R;=H, Ry=Br Ry CHy
N
N\
R, CH,

Sxem 15.2. Xalkogenolagplonmbi K i r &ikoéntorch &norholp 1)

vbiminlorin (morholp I1') hidrogenbk mwsi

Toki mitsu vbD Dmpkd-akl|l arl@pt mmoxfri nali
di fenil di seledinlobrin y od mol ekul u |
Dl agpl prindp xal kogen vbD halogen ator
Ki mi apar cadgllanka&kldigB-dddbd g°r ¢ndegyeée ki
f or madaké ylkooirkdii ng@gsc !l ¢dsbka,l DPen) pvagno
DI agms3i, 59d j ) hes apé2nsd4189188.a n me kK d &
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kpoki.BH4alL &gen vbD xal kopé&reénq bpA matqlod rolro

Het erotsi kIl ik sistemlbrdpo xal koger
ki faybt gopdpr polyarl akma yarandé] én
daha aydEear vemroBiul anm | ekul | ara bDn yaxikée
g°stpormbpk ol ar . Onun kristabO glubagbblegr
i V20533 j) m¢gkahB42diB8dedi | mi kdi r |

\/,\(
~
k/’\( ~\¢
P e
{3 \
/J—.
o %
kokil .4 1Elbs el eni n kristaXal kggen!l uck
gewe&eq éq xbpbtlorl b g°storil mik

Vargasom Bakoy orofindbn a p ar éotdom &alkogen wl&gplorinin
isotellurazol oksidiinin syppr amo |l ek ul y &)y molég led Imaasrearé:
plagolor i ni n y a (2a wom melekuidaxili 8xalkogenl-halogennaftalin

molekulunda@) blagplor i ni n m°vcud ob.maséné qgeyd
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_T/e—N+
! _
+ 0o R P
<N~ 3N CN CN R-Ch---X
\ | l!l\ Clh —N Clh —N
o, — - ——=N--- ——=N---
~ \0 p/+
3)/— 2 3
/
S
1

kokil 1.5.5. (1); isotellarazol oksidr i ni n s upr amol @kxaldogea r
nodisianidbrin xpt t i y (8)] &xallkdgenl-halogennaftalind molekuldaxili
xalkogenblagps i g e roEmpogP s i | mi kdi r .

Beldlikl o, molekuldaxili wmo | e k ul | ar aoaglsnégp krstll dkay g e
nenda, bk at @ik g dpkastereosekekiiviiynipdma edilnpsind, ar a
maddior i n stabil liyini np kanr phemiygotli maas @atikd a
ol duj unuokglaa.yd et m

Qeyd edk ki, sonilordbomph | ul | ar da da moroadlontosiar
ar akder él magbnmiXnas gkt ongnedentat v ya bidentat neytral \b ya
kation ,danonl aremnoglain &€ ppmgps, & vin Gistilad e z
olunur. Sonc r pipb  a Dkédp g %osirt ki, xalkogen blagpibpnmbn i n xtohf¢,
donor | ar e ¢ zviis ktaurad ulzaoregip pkor [B0, 5.880s117) f
s.431.

15.2. Koordinasion, hidrogen w halogen opaqgolorinin metal

komplekslorinin sintezindp rolu

Son odbgeyrikovalentblagolor satbsindbg © r ¢ | mfkikn anal i :
& Z Vi 5 Dsasin ez retal komplekskinin sintezindn a | & mxkamhorin b i
kristall arénén f or mal akoialegenolaj@orink bigo d |
tosir etdiyimpyyon e d i [188 sB&D] r

Qeyd edk ki, halogenblagps i ni n kri stall arén for:
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rabitosi gpdor eyni cbrbcpdp phomiyyotli o | d u J u ond kkngpleksnin IGEsl vD
indolilbapar €l mék r eaksiay-a@ddaovk (zraunear mhe[5Q°sZ13n ¢
415 126, s.78427843.

Mphlulda titrlbmbn i n DNwavg ni t r e z 0 meigoisridd DS M R
CbIE FbNi halogen w NbHE FbNi hidrogen rabibiorinin omplpgpmpe nt al p i
vbentropi yaseinéak afidpdhgk 51 mi kdi r .

Halogen rabitasi asasimda sintez

F

F
P(CZH5)3 Q P(CzH5)3 : P(C2H5)3 y F
/ \ N|—F —F __FF / \ N|—F ------ / \ N|—
F P(Cz 5)3 P(Csz)s P(C2H5)3 F
AH/kJ mol™! -16(1) -26(1) 21(1) F
ASHJ mol™t K1 -42(4) -63(4) -83(5) F

toluol-dg heptan heptan F
H
R F N
T(Csz)s \ P(C2H5)3 P(Cz 5)3 H—N_
F—¢ \ r\fi—F — % F / \ N|—F H—N_ / \ N|—F:-'-'::::__ N
_N "- _N
F P(C3Hs)3 P(Csz)s P(Cz 5)3
AH/kJ mol! -23.4(2) -14.8(8)
AS/J mol K1 -44.5(8) -53.3(3)
toluol-dg toluol-dg 2

Hidrogen rabitasi asasinda sintez

Sxem 1.53. Halogenvp hidrogen rabitl orinin bmplbgblmp

ent al perytas@pivyass®#nén m¢gqgqayi s

Digor bir arakdér mada mi s bpyadxdd) xb oo midc
I Kt i r3dkve B bdrempiridinbrlp q a r Kk édgosi gkbo&dinasion, hidrogenpv
halogen blagolorinin® bmplp  golmpsi noticosindd b i r Sér a br c
tetrahal ogenkuprat i ar & fée- égr°hgitimésierd d.mMa s «
[248 s.30130€9.
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vV ]
ASA @
N\" /4: -
el Vi
N3
8:( 1,,].
-.&\' l\ N
o
v =
D &
Lr, Yo
g+ W —] g \gr a4
Cu .r\---._‘.“‘t- ”
.'h S \v:"
.»:""
ok
P ot
-

Sxem 1.54. 3-5Birlok miorindbs | nt o n | a rolégosi voisantezk € | é ( |
35Qur ul u ool rgimpsé faktiki olaraq BECI 3,273, 36 [EBr B
3393, 45 ,EXbICbOHCW EXXb Cu ( X=Cl , pd@piojinin bimd o
tbs i r i hesabeénns sB®HBIST.er mi kdi r |
3-Halogenidpiridiniumun pksionlar kimi 3xlorpiridin, 3-brompiridin w 3-
yvodpiridinp &akaonlteertéer axl or koB@l bt @b | &
CbECI bCo ( X =pag@onnmps iBmi, n | doyymna seéd i h¢mi Kk d i
XEClmpsabs i ni n a msinkbrha s>é Bsray> Cl spzbba 8 € p d

olur.

/Y\X/\*’* ....... %ﬁ\

\/‘\/-

/\]/\ X(;‘;l ______ %Nk
\/\/
0g S 2g

kokil 1.5.6.Ani onl ar (qer meze) , DDl&gelithalogembr a ( vy @1

gt | mi ktir
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\% ..... MY—. —\t&_
kokil 1.5.7. NT HL. Cli:Co hidrogerplagolori vb Ci Brl. Cli:Co halogerplagolpri kimi

hesabéna kristal én for mal akmasé@é

A

Sson P o4
% //“
%Q“

kokil 1.5.8. N-HL Cli:Co hidrogen plagolori vb Ci I Eli:Co halogenolagolori iki

m ¢, sqil A vb B zoncirlorinin plagolbnnosi

Ke-id metall areée ( MGl NbammoRyak) mhladwngal a
templat kondensk s i zamaneé koor olhalogesagoonnin bingp d r
tosiri  tris{2,4-bis(trixlormetil}-1,3,5triazapentadinat}M  (lll) kompleksibrinin
pmplp golmpsinD  sbopb ol mu9d, dsui857. Holledici kimi istifado olunan
dimetilsulfooksid PMSO) qgeyri-kovalent plagolor kpbokpsinin bmplb gplmpsindd
akt okldp ikk t i r akbelbBktbido, w e ak si y a phémyyotkh eld i |
oynayer .

6-7Birlok mior i ni n kristall ar ebrOidilpg B bl a@ma
araséhB@la M®@dl ekul | ardagms ®° hakbT Kkiérl iélqrhiék
kompleksbr zoncirindon ibamt d i okil 16.8). Mol ek ul NEBQlar @& ©€ K
plagplor | altée¢zwhgogokmet ad 2 csti o 8Clegml uaprl éa r iéln
at oml ar epagp mesabs 18.824(6)3 . 225 ( haqlia othglunarh i
' 'mu mi o hidkogen rabitsi bmolp gotirmpk vb CIE C | q a Dagsihbaaxil e
olmaq gabiliyyt | ol an alno &p z \laoagssdugamblélilyar 1D
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gur ul uprmblmgolmosinegot | ri b - éxar mékdeéer .

kokil 1.5.9. 6-8 Birlok miprindb CIE C | q a dagosil e gl e
Digor bir todgigatda halogen rablbri saypsindd bmplb gplbn bir
kompleksbr [CULCly] (9), [Cux(e2-Cl)oL2(H20)]ClLR ( W) [ 10{ vD [Cus(ey-
CleL2] A () 11 HCI, aseton wet an o | i Kt RHQ kDbis(8, R
dimetil-4-yodpirazotl-i | ) met ané Osla) émn e adk sl e la sijeigl i

1.5.10) [240, 5.9295].
’

A
v)r—«

f ;r TR

X o :H
T X 1
ke © GRR l BY

\
\

% . 7
skt

11

kokil 1.5.10.11 Birlok msindD halogen rabilDri
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11-Birlok msindbi K i e yogiligeyri-kmyvsa | ent g ar sagohire q |
(m¢vafi qE@3wRE@I, 1 IlWzunl uqlpdBr,&33,(299
akkar edi | mi kK diorxlorkni Vandervid alr s draa dpnoodsnl va

xeyli gésadeéECl3 pdbppfndo sqgés&t url pol i mer
Lentlor plavp o | a r a gobokBsibdd daha uzun IECI1 1 g a plagpoipé q
birlok ibr IBundan plavp, koordinasiya ol un mAa-merxi

koordi nasi ya ol uohirogendagpsinimoomdpgoknosindbia k €1 o
edirlor . B¢t ¢ n kKoplagygodn peotbigdmosi vb o n | abza€anyernik mwsi
Uz un pngpoet®dp, noticodbg u r Wl-imstabilbk wsiniomi N et mi K |

1.53. Halogenra z ot g alagepa | € g1 &

Sintez @-dixlotdiamadiendr 1i , n mo no kr i satl alklmears:
azothalogen plagolorinin do r o | 0 Y n@oipéajadq) &ob iny y a t I C
halogenazot blagplori salbsindb g ° r ¢ | m¢g K pd@ingeetl mi wit gés
veril mikdir.

Hal-N geyrtk o v a | e n t Dagplerirosagnl s@rcpmadekulyar biok miprin
pmplD golmpsindd X ¢ S U ®is e 4ol Mosolbon N-metilhalogenpiridinium
heksaf |l ¢DPh) OINDtPI{dRaDipy)(CNY] birlok msinin reaksya s &
zaman-l gdyreklo v al e nt Daglarir kirfok @ 2rrdinéa | € n mabebé n
ol mukdur . ndhuldgpmoto kgobnbsmin bdqgigi halogen rabisinin rolunu
sual al t éndrak qaodydsuak td aa,r éh kri st al gu
halogenrazot geyrk o v a | e n t Dlagplerri K €d nél gabséa r g & BAgy y téé
hal ogenl itosirlgrair k €t & g lué@ wlIxeylk forglonidon a  EG\NELIC
qar K eldgmsigd IEN rabibs i ni n uz unl9u7jju o2 .adnd f¢ - n
mevcuddur . EKkibwda,qb@blEkiniikb di dyaz @i
h¢dudu mdsab, ikiterofil EN b C ckauwy | abiriréon keiylirforglonir (152,7
vD1l 4 4-gpd A 1 Otgpd®ABu, ( CN) el ekt r on wsinoh@zotarr |
bol gymmm el e k triflmm¢, qcagytial 8 t mmbsag] |iélor ki,lbada kN |

rabibs i ni n uzohmnmabvénaxarer
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7\

P . A

lils =]
. -

CH, h{\\ ’/a."

-2[(Ph);"=N=F(Ph)3];" Fg _ M
------N:C—RU—C:N-""'IU'
O
2
Sxem 1.55. Birlok m 2-dp &-1E NC halogen rabidori ilp birflok mi kmetiN3,5-
di yodpiridinium [RKbgpy)(CNuRd aarei ond ar éoh d e

supramolekulyaroncirlor

[(Ph);=N=""{Ph)s]a[Ru(bipy)(CN),]

Digor elmi tod qi q aotindo ihadgen oDagolor i n aksepto
sianometrall ar bdagi g priiadp HakMh @eyrik @ lvrail e 0t (
plagolorinin rolundan bh s edi | mi kK di rheksasinosnatallathalolgesn r
piridini umunénnig@XpyMeR[V ( dgND (38 XpyMe)l[ [ ( GN)
(X=l, Br, M=Cr, Fe, Co)PhyP=N=P(Ph}]s[ [ ( G]Mi)lok ms i n i FRe, Cof Gr)
N-meti3-halogen w N-metil-3,5d i hal ogenpi r D@-iX@HN@H; b u z

3,5X2CsH3sNCH;, X=Br | ) reak €nynas €n daa maaaod
Dagolorinin bs as  r ol Dgyona deed iel 1ma (g205209. Todqgig edibn
birlbk mMor ar asénda xeyl i gur ul uwsinio akseptorll €
kimi sianid sax| ayan | i gandl artosirlork t Zz a m& B @ de
plagoionmpbs 1 ni bba K dCEb XG(M¥) zrébitbs i n ibnmdyoy imkan verir.
Halogen rabiipri hor bir l zoqgqur uldak é s aras&ered e
Cr>Fe=Co.

AKka] édake vexielmai K r e-éibkost+iNynatitpiadinin 3 .
heksaftorfosfat duzununbikibindok i b¢et ¢n hal ogmagooriaint o r

yaranmaseénmok, i bt rr &MCM)ddigoCaka i® C b BErOH;
( 2, 8 6 jppri olareBIbirlck msinin - (3,5BroCsHsNCHz)3[Cr(CN)s] A A Hisxem
1.5.6) pmolp golmpsinp sbbob o | u mDahal uzun halogen rablitri (BrE N
mosabsi  3.041(6)3,380(6) ) 3 birlok msindd Ob N hidrogen rabitiprinin
rogatot | i y a ptiapsintoepsioid goh 1 1 . B¢t ¢ noorhxatltoig eqqu r
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y a x endosbyin malikdir [172, s.205210].

re.
e
N& & o “J
‘I:HG * ."\ . Br Eﬁ’.’ : cr 5 ATEBIA
[{(Ph);'=N=" (Ph)]4[Cr{CN)g]* 2H,0 TTE—— - _%ﬂw E ™ e;‘ } ':_: _
3 =N 2z e » -1 - 2 u\‘uu.\_ -
CBr - B\'u‘ ! Brg> &
-L,—"_\., I-A‘-
u‘*\"_ 9'—"'\’ - wBr
o E= U\‘:r -

Sxem 1.56. Birlok m 3-¢n sintezi w CbBrE N vb CbBrE O halogen rabidprinin

pmplbgolmps i niorbng °gsutr ul U K U .

Halogen rabilori, hom- i ni n y@pdfre diill pfgumuikpd iao &a
porfirinlor bs a s & n dnaorkogi sipmmetrikkristal birlbk wior i N al é n ma s «
todgi g ol ulBlmeBk583159 .[ Bunun & § &u(l)vo 2l )
hi drateéené r e @l lsirlikgoadgxd edpbo r fkiir,i nh u d a r
kompleksbrinin - pmplpb golmpsino  sbbob  olur v  bunlar da sonradan
dimetilformamidad (DMFA) piridinin tosiri ilD [Zn(py)PyTIPP] @) metal
kompleksim vb [Cu-PyTIPP] 6) [burada PyTIPP=%4"piridil)-10,15,20tris(4-
yodfenil)porfirinfp i r i di ni um s ldotiki @rtoke mdas, 2t eéxvo ek i r
vD bir-biri ilb NE | halogenolagolori ( g o n k U mo | e k nshbl28%3 . ar64;
vasibsipA bgkyr uqo qgoaynd & dvang bsturplr amol ek ul y a
gat én atdim151 $©84538155. Bu zaman porfirin fragmertinin transpiridil
vwoyodfeni |l or uaptloamléadel/mvah sV a @ dmindsn Ixeylr & |
az olan msablordbyerlok i r -3( B8, § vy a x énnifjor.oavRIiE he air é |
pDlagolori saypsindb b © y gymdavam editr ( u z u R3 ,uf uj DBqQrlgaCA z
rabitosinp torof istiganotionir vb NE | halogenplagps i g oncimonn yadfenil b
piridil-a r i | qr upl ar éokilp ypriexripre) okdm Bdy oy -air nEkn
zoncirlor a r obagoléri do omolb gol mi Knobsablor - 3.683 . 7 3[52 5)1666
1668]
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kokil 1.5.12. 4 vb 5 Birlok miorindp Hal-N vb halogenqgeyrik o v al e n't (
plagplori

3-(4-Piridil)-2,4pent andi onatpbpSag xasordon olawfyi¢lBks v
koordinasiya olunmaq gabiligyino do malikdirvom¢ v af i g ol a plam
yaxud [Al(acacPy}] A:®4d u n tetrafl ¢ordiyodbenzo
[Fe(acacPWr F D1 B ] A(6) Hi& [Al(acacPy3A F D1 BQ &) Hcompleksbrinin
pmpblp goimpsindd N-1 geyri-kk o v a | e n t psidoa r kpgribkeokar [1&9, L1777
1778. Birlok m6-dad epr ot onl akmék acacPy metpal
koordi nasomy aaénd alagioimpsiecb i Kt i rak edigr .
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neytr al kompl eksinin ¢- piridin mbkot
T F D&Byod atomu iby a x & rad va ME@ mosabs i 2dpn8bir gpdor  a z d
Birlok m6-d a goadi R iobokoigwur il uk bl okl arwwnwar a
halogenplagolori vasibsilb f o r ma | axkm #njn pniolD golmbsind isb blavb
gar K € los#lg | éhomiyyot | i r ol Ad(acacRy}| € fragmentipin
piridilasetilasetonat azot atomu su molekulo sad hidrogen rabibsinin bmplp
golmpsinddi Kt i r.a kS°%emdgigseud mol ekul unun O ato
tosiri) ilD halogen rabisinin bmblpD golmbs i Zzamaneée nukhagt
sonuncu iB° z  msineb Iranslyasion ekvivalent [Al(acacRy)molekulunun N2
atomuna bzoron elektrofildir (sxem 1.5 ). Sonuncu halda kovalent, koordinasion,
hidrogen w halogen rabiiior i bbokosinin bmpblbD golmbs i gredii il I mi K
gur ul ukun b alur. nBebiképn lalogen v hidrogen plagolorinin

birlok w8 i het eonof? F+ pl gur sobebdl@E@r él maséna s
7\ 7\
= S = S,
c\ c\

.hc~gb .T 0~dfu’ nﬁqgk 'T O—cf"’
AT T ST e Q,
c,/'\o_c — o/l\o—c =
/: \ / \

H,C—C [ CH, H,C—C -] CH,

/ b7 4
c c
/ ! \Cﬂ, / \ CH,
. (F elacacPy),) 2 [Fe{acacPy),TFDIB)* CHCI, 6
[AacacPy),])*IN,0 [AlacacPy),1.5TFDIB)*H,0 7
7=8
d))
\,"‘J—
o
=
All =
g "~
\ ; ‘./U &
) [ @9
Y—M . 4
v N1
S

"Wo7 7 B\fbr
Sxem 1.57. (Q TFDIB-in [Fe(acacPy] vD [Al(acacPy}] L Hilpb © 2 z g n
qur akdeér &l maosvid; tbEhirloksm7-eoapt) i ki td mloigQEH (B)r a
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vD NE | ( C) perorkil@ blagpg b @€ bl an g é s alagpgoo[124 k u
$.81538159

1.54. Halogenxal| kogen opgook €1 € ql €

Yuxar eda djiaiz kinei,ynitkobenzydalidehidios a s é ntela ed in
m¢vafiq d i »rdboRQA itodgrgdl daireén | z a ma n gri-kobaler
plagolorin oldy u DyyDN edi | Bnirk d4 o xolordp chalagenxalkogen
plagplorinin dp olduj unu zorp alaraq burada halogerlkogenblagplor i D tpdbiq
ol unmazi edobipyat O umat | ar éna da yer , NHESCN | 1
I Kt i r ak4#£d@alp Fbeoi@l,10fenantrolin (3Br-Phen) aa s € meatba,
halogenxalkogenblagolbnmb vb koordinasiya b istiganotlbnon reaksiya [Fe(dBr-
phen}(NCS)] L 2,ClHbirlok msinin bmplb goimpsinb sbbob o | md Ksgemr
1.5.8) [160, s.13651364.

N/ r{_\ + Felly" 4H0 + NH NG Mﬁ . =C:N}FE{N=G= ) =c=:§Fc,::=l::

N

=0
Sxem 1.58. Birlok m 28-in sintezi W C b BErSCN halogen ralitori saybsindd
pmplpgolbn supramolekulyaroncirlor [160, s.13651364

Sxeman g°r ¢ nyg ¢ ki mi ti osiammat nl n gdoagodinma re
pmolpgolmosindbi Kt i rak edir; k o mooi Ikidhdogienolagosingny t
CbHEIISCN(BESnosabsi 3 .0BEESPCvbucajé .86A,arsanm
noticosindd zpncirlor f or mal a k mhé&ondrlor,iso sorfradlan@te @ VD
"E’ g ar k@abp@rgil 'ei nnabidxsiarb.é

5-Brom-2-hidroksimetilpiridinin  Cu(NQ).L. 38 vb CuChL 2,8 ilp etanol
I Kt i r abkné nrdeaa kgsei dypansp&plDiz fadnogen & halogen rabiiprinin
birgp tos i r i m¢ v a f i gbrone2thidrokaimetilpiridthp(NG)2] (2) vb
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[CuCI(H20)(5-brom-2-hidroksimetilpiridiny] C @ H@) birlok miorinin  bmbiD
golmpsi ilp noticolbn mi K[ 1P% $.11351137 . Q W+duS-bromy-2-hidroksme-
til piri diokooldinagiyaresh! anri@ raat ani on|EBEON® a
(BFEO 3.00j) h elofinong mmolp  golnapdl | nbticosindd  kompeksin
fragmentbri bir-birlori ilp plagdbpn mi Kk d ipr omplp Boboh paralel bncirlor
sonradan yaranan -BE ONQO, hidrogen rabitiori ilp birlok i r . bk mB3-dn |
gurulukunda koomaoi masnayn@ K olxdmmuid vani
onl ar@n i ka ERE| €&GBYWEbERLI ( 3. 30 dagloririna |
pmpolpgolmpsindbi Kt i rak e&.ir (sxem 1.5

CUlNO,);* 3H,0 \_; - /

= PN %
o N o-H O
e - . e . - s
N oH o Was
H—0 M

Sxem 1.58. Birlok m 2 vb 3 hidrogen w halogen rabtior i ni royi ikb® m

supramolekulyarancirlorin bmolb golmpsi

Akvabis(dimetilglioksimato)nitrokobalt(lll)kompleksinin 3xlorpiridin, 3,4,5
trixlorpiridin, 3-brompiridin W 3,5-dibrompiridinib reaksiyaya daxil olaraq halogen
rabiblor i ni n vy a pbabnolaaw Boticedd 4s7 s upr amol ekul y a
formal akér ki, onl|l ar da dsabki dkean(sayu ) pi r Q
pvDz edir (sxem BR.9) [195 s.1135113 vDp a |l & n amolordb 4 rgbvkimi
dimetilglioksimat fragmentino k o bal t én koo o & fd @ m digandovm t
halogenpirdl i n | iygrigkainrd.& Qur ul uk dBO(oksiny halpgenC &
gar K edagarlié maDKaumur;d bu birbk mordb daha phomiyyntli
mo | e k u | dlagolpr ezruansléuj u 2. 9 gdEhalgen mbibloriglie s a

Bromla halogenralms i ni n wlaranmskoton] 4 ox dur .
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. ’.f S e _:“ }~ Y (cHy),ce0 | Y = B . f
v LT A 3ascipy 3,5-Brpy \,v 3.030 - »
: 3 " = SO\
oY | S e U
\d N
e 5 - LN r"v T.' -
-

Sxem 1.59. 47 Birlok miorinin sintezivwonl|l ar én supramol ek
g o K a homdplongoéom. Birlbok m5-i n g u r uhbnu-kiunnidna ,as et o
IDCEO®C hal oogenog? &ami kKdir

BelDliklp, odobiyyat i ¢ mal énén ar ak deéeod2deym-&avadert z ¢
pDagolor i n ¢ tezeb,i kaaBzodbnmeal kompleksbrin sintezind phomiyyotli rola
mdik oldyu n a ai ¢l € - oeedgicgi i erihin, bu sabdD - o0 ¥ils@&
monografya | a rpa yy,,kolsmpakt fakto r | u j ur n admiblarriénni nx ¢
icmal nogalblorinin ya z ¢ |é drémif. Bu i kimya salbsindd yeni bir elmi
istiganot i n f or ma | lameym ankan nverir. &dy ek Kiten blgt
sadal an cokogihdaosadm RIQA g ur ubdgigala ragjaard érz. ¢
Ddo edi | mi ya nthesaild 4 ia yrikovdleat Dlapmorin  m°vcudly u, ybni
aoml ar ar maba@amaledyaml s radi ks oihdnas Buk K
geyri-kovalert plagolor adl andegaléen énxé k dan@rnh b a rkérniyas mc
gur b b nm@& rgoailmbs i zamyyoe embi | ir . Heyds dneki
| a z & mdba todqifgaiarda aé g ohlollarda da bwlagolorin todqig ilbbg | éor i K
°r ¢bymn b awmhéak d ér . DpDsBamrrmagbhamaqgni t r eNMR)n a
todgigal a r edaidtifadpo | un ma s € m@geydenpls uls a z & lag@orin.

g ¢ C ¢ n ¢pbihbelerilmdme gispetmbk d ¢z g ¢ n ol oaiehallarda bir ¢
deyil, b i r pbore® nagolorin eyni vaxdatosirininoldju na a&sad é- oni s
v ar d Bhe bunaMrp dp, odobiyyat i ¢ ma |k@ordihasyon halogen, hidrogen
plagplori, azothalogen halogenxalkogen pDlagolorinin  individual formada

todgigal a m éirgpkoordinason-halogenhidrogen, halogemalkogen w halogen
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halogen birg blagolorinb aid misallar dav e r 1 | [#95 8. H1851137]

l6Het erodienl brin ¢zvi sintezdbp tobpt

Bil diyimiz ki mi dien sintezi ke-bDn
bakl amékndé&@rml pRusmin adéené dakéyan Fa\
dienhbénmaséneé, Lebedev reaksiyaseéend
ol mukdur vD qeyd etmbk pakzéemdeéer s&hps
Ki mi I stifadbp ol unur. Bu sahbpbpdbp apar
olunan diematomdmar @t ®l mamasé | Rasiyadas ¢
verilmik dixlordiazadienl obr I sSD hete
rong gqat méxkdeéer .

Bunu nbzborpo alaraq heterodienlbrin
tbpdgigat i1 kKlbrinin icmaléna yer veril

cdbpbiyyat i1 cmalénén anali zi gostorc
reaksiyal ar apar él s aDilsdAal doeur r(eHalkAs)i yrad a
I I onitgedgdgl mi Kkdibru tBoed i gkait,l arda asi-r
tbptbig edilbrpk megxtolif tip heterot
bu birl okmbpl bor db genmnidkp tfpitzZbiiogl loga mmdlk
ma |l i k d6 st21282424.[

Bu heterodienl bordbpn Ar i | i deB)2-okboi r
1(fenilsulfonil}-3-alkeni, 5-ariliden4-t i ok s ot i alziodli mdmmldmmi
Dsasénda apar élimeiknehot i ¢ oldmribigir deopdsd a

APT aril hisodbn, ikigat rabibdon, karbonil qrupundan ovm¢ v af i g
karboksil grupundan ibar polifunksional birbk m k i mi pdlimistiganotiordp
reaksiyal arob aepar mhig gt 8061068006k ab edi |
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betta, qamma-enon tursusu

kokil 1.6.1. Arilidenpi r o¢z¢m turkusu (AP

kokil 1.6.1-don g ° r ¢ n dAPY [457 ls.6593]° z ¢ Mixad aksept
U ,-emonlar, alkemr, dienofillor, heterodierdr , ket onl ar, -kemr b
tur Kutearo,n 0 vmwsk ulkaro@ior .g° Bu bl geyd atdyyiniz
kimi, APT-lprdbn mol, X tf sinif reaksiyal ar én |
heterotsiklik birbk miprin sintezim ¢ m uiyyotip - otin bldp oluna bibn birlok mwiorin
sintezimy o | [289 $£20972199.

Y¢ bkssoviyypdDb ar zuol unaok mgr 2 wi  shinrtle zlboin ¢
istifadbsi bapdp - o x | u arakder mal ar m° v odmbigyat o |
i cmal é&neénosindb LAPT-lbriisns yal néz D halkednir lond i e
reaksi yohar&didldmi4¥241198;100, s.1005.065;179, s.120Q].

APT heterodienr kimi Dils-Al der r eak s i y ab edlilirlér.nXdah
enamidin aktivbk mi K okl agpiae @ anlexi yral ar énda
(Eu(Fod}) effektiv katalizator kimi ot b i ¢ ol uremulk6dlu). (Al
heteroadduktlar2 Ro bi nson a n oicosingba tsiklily sesoaketomara
asimmetrikmo di f i kasi yag4s.3068363ver mi kdi r |

M o™~

I3H
= = R
L A
o RO,'C” ~O :
o
3

Eu(fod), o~ N_ .Et
T
2
Sxem 1.61. APT-lor i n HDA reaksiyasé
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Digor bir dionefil4ilbdok at al i zat marpar el ana k @rnkas
y ¢ Bkselektivikbendoheta r o addukt s65r.2125212@ di | mi K

R

' Eu(fod);, o R
/ R tsikloheksan R\~ J( SnCl,, -78°C  MeO,C
MeC,0 . o N YN & z  SNhCly, -1 2
o CH,CI
N 2%l
4

OEt/K/ ° B

6

endo betta

endo alfa

Sxem 1.62. APTDs a s € n dkaselektiglkilse ndo het eroadduk

Evans w CeynCu(ll) oksazolin komplekskatalizatorundan isifamlecorbk b , <
doy ma nkéet oJ t orinl kxtimetdsilisil ketenibHDA r eaksi yas
96 % - ®dléekionun 9% endo/ekso diasteroselektivildintezion ai | ol n
[174, s.67476749

o o
20 mol % 108
o 0._O
Osc . ;)\oa Cu(SbFg), U)J\OH

I .
CH,CI

Me,Si~ “H Z T2t Me,Si™" ™

Ph -78 °C, 48saat Ph

8

Sxem 1.63. APT efirlorinin trimetilsilisil ketenib HDA r ea ksi yas €

APTt ur ussuénda si n-tdeozy ma dnié lk miseu 1-aaaieni |
ki mi oky ¢eklsektron seéx| éipleldaza DisAlder keakeyh & @ n
daxil olaraq sonda piridi2-k a r b o k mmolorirant sintezhom a i | ol @6 mt
$.1508815089.
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O...p-Tol

Et0,C._ _N._ R,

|
Et0,C.__N [\ R <
+ ! Ti(OEt), |
§ | - A
R, 2

10 Ar 1 Ar

Ar= p'N02C6H4
Sxeml64 Aza HDA reméaséyd#-kbpébodonldidnt t °

sintezi

Digor heterodien olan (E2-oksol(fenilsulfonil}3-a | k eomplpti EorHDA
reaksiyal affoggyotid aistifadm¢e @ di | mi k oiki,. (E)-2Bkst
1(fenilsulfonil}-3-alkenbrin 13 vinil efirlori 14 il Ti(IV)/TADDOL( UU,U,U-
tetraarit2,2-diovbz o | u n mudioksolit+4,5dimetano) katalizator
asimmetrik HDA r eaksi yas é enmok t | yos led -eékxt 8 mrl ¢
di hi dr o pld sirdemilimmotecohon mi Kk di r a Redkeizy end
al én m@es €& mi24dsi32B3P;243 s.16371639.
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R

=
Ph_ _Ph
o HO 0. X
SO,Ph o
HO~ R
13 Ph/<Ph
R=Me, i-Pr, Ph I | (S)
. (R )
* CH,Cl, 0~ "OR
OR! 15
cixim 885 6%
14 ce 80:18%

R1=Et, i-Pr, i-Bu

Sxem1.6.5. Oksosulfonilalkerdrin vinil efirlori IDHDATr eak si yas €

Xiral bis-oksalinbrin Cu(ll) kompleksbrindbn asimmetrik katalizator kimi
istifadp edlorok 1998ci ildb Evans brofindbn asi | f os f-doonyamal na
t dDomolorinin @ heterodien qismimal vinil  efirlori  ilD  enantioselektiv HDA
tsiklobirlbk m r eak si yalpdge g ge hm mgwuta f i-ajhidrapirad
t Dmolor i sint ez66480389.xk dur |

“\m

HO

MeO,C~ ~O~ "“OEt

l R 21a
OEt
16 s R
—————> (OMe),P” ~0~ "OEt :
18a-d
R a MeO,C CHO
10 mol%
= Kat 20 a-c
CH,CI
(OMe),P” S0 rgy, - D R
(o] [0} ‘ -“\>
17 5
8a, R=Me T (OMe),P” 0" "0
8b, R=Ph
8c, R=i-Pr 19a-d
8d, R=OEt
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kat = §/Ns N —
t-Bu X X t-Bu
o
(S)-llla, X=OTf
18a: cixim 89%, endo: ekso 99.1: 99% ee
19a: cixim 91%, endo: ekso >99.1: 95% ee

ST

t-Bu ',/t-Bu

X X

o

(S)-lllb, X=SbFg
18a: cixim 84%, endo: ekso 69;1: 93% ee
19c: cixim 79%, endo: ekso 98;2;90% ee

o\%%/o
§/N~ ,N\)
Ph X X Ph

€]
(R)-IVa, X=OTf
18a: cixim 85%, endo: ekso >99.1: 94% ee
19a: cixim 100%, endo: ekso 171:1: 93% ee

o\%%/o
g/N~ ,N\—)
Ph X X Ph

S
(R)-IVb, X=SbFj

18a: cixim 100%, endo: ekso >99;1: 93% ee
18b cixim 98%, endo: ekso 167;1;98% ee

19d: cixim 99%, endo: ekso >99;1;97% ee 18c: cixim 99%, endo: ekso 146;1;96% ee

Sxem 1.66. Co(Il)/BOKS komplekatri vasibsi ilba s i | f o @olorinva vinil t ©

efirlor i arasénda asimmetri k HDA reaksiysz:

Asi | f osb(olnlalt)l akkeetnalS zat or oriilp Ixa K g aa k
reaksiyasZnupikeksa26 2 dd okt | aoavbanbhgubalaeag Elixake

adduktunund27al énmas ®@edmf makddr

Me Me
QP" b.‘”‘
(OMe),0P™ 0" & gime,R (OMe),0P™ 0" & gime,R
Me endo-25 . exo-26
=
ﬁ * PhJJ\OSiMezR B
(OMe),0OP” ™0 Me O
23a: R=Me :
22a 24b: R=t-Bu | Ph
(OMe),OP” ~OsiMe,R
27
Sxeml1l6/.Asi | fosfonatpliibréaksi yasen
Bu katalizatorun i kooapark@&lnam olegbkd

reaksi yal amkget mb k Ui oom alk@mkan aplrarag DHAlden

r e a k s i3¢hensd@hetarodien KkmMmPOHDA r eaksi yasé@&na da

48



= . (S)-llib e 7
SR D) R e
>99% cixim g

OMe),0P (o)
(OMe), 36:37=66:34 (O )2h O o
22a 28 PO(MeO),
29 30
endo;ekso> 20;1 endo;ekso=7;1
95% ee 84% ee

Sxeml.68. Asi | f o somalkea bnéeddh ént er odi en ki mi

Digor bir heterodien olak-ariliden4-t i oksoti aBDA i mela ksip
I st ieftanmbbblopiran [2,3d ] t i az ol Ipanraé n  soil ndReseli68Ed u
1639; 116 s.2§. Bu metodla ilkdofo ol ar aq K,. NDA.Kasaboaw b s
torofindon HDA r eaksi y a Buwdienbrinatpkiind® IUbd «xydré@a m
tiokarbonil fragmenti  (dio-1,3-butadierdo anoloji ol Ma & | ar én

tsiklobirlbk mr ea k si yaséna - ox atsiamil & gq- &ax alra&r

hetero-Dils-Alder

R
\ S
R‘N reaksiyasi SO:<N \
(3)0:<S + [Y ($)10= v
X

AN

1-tio-1,3-butadienin qurulus
ekvivalenti

X- elektrodonor qrupu
Y-elektroakseptor qrupu

Sxem 1.69.1-tio-1,3buadi en fragment. HDA r

5-Ariliden-4-tioksotiazolindin31 Knevanagelr e a k iz W#ezaidin o b n
sonuncular i s p2-tioksi-4-tiazolidin v D 24t i azol i dithido mina
r e a k adangiateze d i dirmf1,8.541542;114,s.533534;152,5.528530;171,

S.721728;178 s.144145.

P,S; ve yaLR S R

SN S R ArCHO N’
. s /&
S\AX R=H, Alk, Ar S)QX B: g =X
Ar

X=0,S
31

Sxem1.6.10.5-Ariliden-4-t i oksoti asimtezi | di nl pr i

Tiopiran[2,3-d] t i a z oonblorinin Sinezina 5-ariliden-4-tioksotiazolindini | D
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i1k aparél an reaksi yal ar damooindenn(oalein |
anhidridi, maleinimid),a k r i | D u romplorgndon istifacdb edlprok 32-35
birlok miori sitheze d i | 0% s24.r

H
H . s
N S Al'\ N
x=_] N0 x| N-Ar
s CN X oﬁ\j i %
r
Y Ar \ Ar\ S
= o
_/~COOEt X m
H 4 X=0,S N fo)
NS H o}
= || N_ S
X
s COOEt XZ/\S | 0
Ar Ar o

35

Sxem 1.611 5-Ariliden-4-tioksotiazolindinilk HDAr ea k si yas é

HalFkhaz ér da idi] @ p iaro@Ediorjni@ t shrezinad istifado edilbn
dienofillor i n s i y ah & s én mii akhdaiprkg adie®§ dolarack dianamin
t ur daD,ss51158 vbo n | ar éobn [138msi72BT3(Q, arlakril [130, s.427
430 vb ar il i denpi r o¢ 31l ms.22662267k uteni- i n[i in
meilasetilendikarboksilat]16, s.2G , pr opi mdnun etl efik @66 8.720
726], akrolein[132, s.12451246], 2-norbornen 30, s.15215§ vb 5-norborner2,3
dikarbontu r k [BE 8.15115§ istifadp edilmpsi yeni tiopiran[2,2d ] t | a B®& | |

43alln mas éna | mk%s.84dgr mi kdir
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o]
o
@ @N—R
| \ % R=H, Et
H O H

H

= S._N l:l S “

| >=0 R-N | >=O
7S S S
"’ Ar(Het) o "N HiarHey

40 41

Sxem 1.612.Tiopiran[2,3d]t i a z all [éaarm@an s x e mi

Butadien 1,%, nanaloqu olan ‘azadienr ps as éndedbg 9 n ¢ li rd K
X ¢ S U sDt pkenokdpdyi r .

DX, tsikliks 1-azadiendr |
totbigini geyd etrok

n HDA r eak
o Ipkal 4.6.2f [R22 5.1688169(.

Ry Ri
Ry, 2 1 R, 2 N1
3 p—— 3
Ry ™4 Ry ™S 4
R4 R4
Dien 1-azadien

kokil 1.6.2. Dien wb 1l-azadierdr i n

¢, mu mi formul u

Bu salb ¢, 2 Anna Skzinska, Sebastian Frakovskilvu k a s
tsiklik 1-azadiendri o b r ackildpedienofillor |

[59, 5.86198620;222, 5.16921693 oKil £.6.3.).

A | pbndbr t
B -Dkpnnmaqgnib bbonzot mork |
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kokil. 1.6.3. Tsiklik azadienbr

2014c ¢ DpDi¢lechp omunbmbk d a K | ar éazatiesdr k Ini kI A%

d o y ma mé K orlmsteckasdlakty tsiklobibk mr e a k si yal ar éh é

- € X € m808&0 )p(i6p0e r pnlorinin sintézimn a i | o[ 838139863234 .
Ph
N Ph
OTMS

1) 2a (20mol%)
PhCO,H (20mol %)
CHCI;, 25°C

2) NaBH,, CH,CI,/ MeOH, t°

R
A

A

N

e
X
Z/
o,
/

Sxem 16.13.1-Azadienbr i n HDA r e a k s i ybaotonim dirdezip i p

Bu pidk!| s onr aontinomok o a ¥ trofindod 1-azadierdrin 1A, 1B
asimmetrik tsiklobinbk m aza DilsAl d e r reaksi yal alflg b
reaksiyaps a s € n d astereanorkozo realik olan xiral 3metil-4-aril piperidinbrin
effektiv sioytidedz hazelrdmaméexkkabar . Onl ar
turkusunoednok | seakadyaya ¢ mumi[29nms8362& n |
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363(0.

H
Q\’>‘C02H

H N

2b (10 mol %)
DMAP (100 mol%)

o]
. I
H CH,CI,, 15°C

IA: X=n/a
IB: X=0

Sxem 16.14. Xiral 3-metil-4-aril piperidinbrin sintezi

Qeyd edek ki, heterodiemlbpz i h a | orira alkérdor kitnzapararaqg onlara
xas olan reakgalara girirbr. Misal olarag APT-yD bromun pblavb edilmbsindbn
dibrom birlok mwsinin, cplov i mpg, blavot edliimbsindbn isD u yup halohidrin
birlok miorininal € n mmanstiénloni N iir 190. s.31473149.

(o) Br O
N OH Br, CHCI; OH
e
(0] Br O

Sxem 1.615. APT-nin ikigat rabib¢, Db r oml akma r eaksi ya

Rimer b digorlor i bu br oml ak ma Dbpygoa k € Dy, x é
r e a k si ypa redlkdbo seaksya hohsulu olarag 4rom5-arildihidrofuran2,3
dion birlbk msi bmplp golir [188, s.25152519.

o Oy, 0
o g T
o Br
Sxem 1.616. APT-ni n b r o ml a k4abeosr®-arildhamfaran,3-dionun
al énmasé
Ri mer i n Ipdagkiqgaa tdminrd adi ibg om a d d u kntausnél

zama+hm@mabni zi Impitruor¢kzuss d@pué@nél @ k88 s.24%4t m
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246(.

0 OH
x OH 1. Br, N
I 2.H,0 MeO Br O
MeO
Sxem 16.17.b-Bromani zi | piro¢zum tur Kusu
b -dooy maméwe ot W r kK u Iokkob € afirlor mg r n t si kIl o

reaksosgasgda yegkandvoal il, BsBkl opr opmsinl
effekiv Dbir mdoopd ki K4, sA81-282¢ s usi |

o o
- - R1%’U\002Me 35-86% cixim
+ v

16;1 dr, 90;10 er
(0]
szj\cone

Sxem1.618123pvpz| i tsi kl opropanl ar é

Bir -ox robaksliuy alkar -dbkiafunlsienalkgnuplardaBifi
deyi |l ,psibmirn ngegar ékéj é& i Kt i rpdbk K e doibfiadoné M|
al @nmeé kb ¢ pka damar txedDlikl orindp istifadp edilbon optiki aktiv 5,6
dihidroksi 2-metilamintetralin51 vb onun asil efirini52 sintez etnbk ¢ - ¢ n S
olaraqg APTFdpn istifacb etdiklor 1 n ior grkSktemdn dbg °r ¢ nd ¢ %lyp kK

52-ci maddlorin sinteziAPFdon b ak |l ay ér .

(o} R20  OR! H
R?0  OR' OH HZNJJ\OR;, - NYO Rh(R,R)-EtDiPhos(COD)OTs
VY 3
o PTSA, Toluol 0N, R} H,, MeOH
44 45
o OR'
2 .
R2O OR' HN—{ RO orR®  _EtsSH
N OR* —osndiy SN Et,08F;
CO,H ST ‘N” ~0
o H
46 a7
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) OR!
R<0O 2
3 NaH R<O
"o "’N/go 2.HCI
H H
48 49
OR! OH
R?0 AlCI HO
Toluol
"THZCI ’THzCI

50

4

—_—

Sxem 16.19.AP T

U0

52

T

1

"’THZCI

D s aptkeaktey &,6dihidroksi 2-metilamintetralin w onun

asil efirinin sintezi

1.7.Aromatik nitrobi r | pkmezl ot o i

Nitrobenzoyaldehidip s as é n d a

Xassbpsi

birl pkmbpl b

veril mi kdir,ntroQempd i & d bk rnkudtt kangoelnoi rkil n vy i

rin

S i

nt ez

fizioloji

aktiv birl

edi | mi K

aktiwv bir |

bi odegen@rsai6/47Yy, &3 €1930931; 81, s.40912; 205 s.16291631,

D

C

t orroonfiilndiizydionnd p°nyd @ dsbnyyat npr dno

D

223 s.4254217) barpbsindbp bir -o0ox mbgal ol bprdrc
bunl ara baxmayaraq geni kK Kbkildbp i sti
sintezindop baklanjéc maddbp ol ar aq

Nitrobenzolla ,
mextolif

1.7.1).

ni trot ol

uen.l

DT

pestisidlobrin

nitrofenol

ni

i mit ehsal Eada
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NO, )j\
F.C o 0“0 OH
o 3 O,N O,N NO,
OYO
NO,

HN__ NO, NO,
karbofuran fluorodifen binapakril 4,6-dinitro-o-krezol
R,H
OH Yo
O,N CIQO HI|°/SH
0 HR,” MO O
Cl
oO—
dinoseb bifenoks NO,

paration R=CH;,
metil paration R=H
on
nitrofen

Sxeml7l.Sbpnayedp istifadbp olunan bir

Nitrofenolla karbofuran 208, s.228231], paration232, s.1291 3 0 ] ordifeh |

[113 s.8338 3 7] , nitrofen vb bifenoks ki mi
Dinitrofenoll ar b¢eten n°v pestisidlo
i stehsal énda 1istifadbp ol dimtroakéesdlp, y
vD bi n®Baa3dbr]i lki[mi bitbokmbipbopidaxil di |
Hom- i ni n, iy imra n Is eekib|dp rdttoaromatik birbk mior var.
cvbz ol un mu knzollari w nitoopiredinlor I ndol IDair feomoiorimmg, X |
al énmas é b olanur.i Burui da agdyd etk | az & mdla rsaddd i

dor manl| ar @mdbadgeryo kli nmy a n €ox mibridirg ¥6& $.233235p i r |
Kimya snhayesina istifaddb olunanx a mma | é n  lorthdory, birini $ok ki |
edbn aromatik amirr nitroaromatik binbk miorin katalitik reduksiya mh s u |l | ar
2003c;, o, | dl¢nya mgriopy a3 émidlay on t on i stehl
dor ma n | pagtistdixvin vbp ar t | a goério sintemrabdd e y i | pol i
rezinbr i n, boyaké&aaé @ nv al & mkmmos kém wbtlhig oluhukar n
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[42, 5.2931].

Aromatik nitrobirbk miorin Dksbriyyntinin  kKimyov i yoll a sint
baxmayaraq, bu bk mior bakteriyah r , DRIt ¥ s. bitkilor ki mi odai r
mbhsul | ar da or@l73asK0EB7]. edi | i bl

Strept omi s Ibzaik tos Yoifipdod sante2 olunab nitroaromatik
birlok mior geni K an bthigbaluoutlar. kBeb kij Streptomis venelta
torofindbn  sintez  olunanobn geni K yayeél mécxk ni bkKnoel ar
xloramfenikoldur[103, s.217220; 158, s.7835836; 173 s.105107; 236, s.1841%
1845].

Streptomisinbrdon bir s ér a bkiblit birbba mwlmy mMapdblbn k
ilamisinlor, [90, s.252253; 137, s.13%138], rufomisinlor, takstominbr [127, s.217
220; 245 s.263264], dioksisopirrolomisimr [49, s.3335; 123 s.17041705],
azomisinbr [58, 5.42834285], neoaureotin, orinokinareotinbr [87, s.794798; 183
s.40034004;217,5.16751671si nt ez ol unma.kdur (sxem

OH OH o)

cl XX XIrXx v/
//

HN o o)

O2N Cl O,N o—
(0]
xloramfenikol neoaurotin
R

takstomin A, R=OH orinokin
takstomin B, R=H

Cl
¢l NO, o)
N ca—< || H XX /
BN N ci o,
H ~N O2N o)
azomosin dioxapirrolomisin aureotin

Sxem 1.72.Streptomisin bakteya | a oroBindont sintez olunan nitroaromatik

antibiotiklor
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Bitkilbordpop vb g°bpbplboklbrdbp rast gD
met abolitl o pr k i mistifad sedilig Misab dlagay iNitroaknddn d
[247, $.263265] ( ¢ i n bit ki si ol an Slangpvaon i m © jn
ajréeséneéen imgalfids]meSHE/nicos, 4.34] , ar égql amagqd
Dl avbp ksmifadp e {10l £8888]pAkair $ a gl mlkag €,nc ¢
pDpmbpl b gbtirbpn vbD buymaugtMmag db ¢y §2B7 € i
s.2502 5 3] St enos ppdri-nalvam ma n urmldr-4-nitiofenolw |
g°stpormbpk o3)har (sxem 1.7

o]

—~
/ o
O,N N o— O
X Iy
o
0
R, NO,
O OH O
\ R3

1-nitroaknadinin aristolocik tursu
OH . O OH
cl N\H)Wo cl
OH
NO, NO,
stefanospirin 2-xlor-4-nitrofenol
Sxem 173 Bitkiloor V D g°bpbol okl br t |
nitro aromati k metabolitloor
Hom-inin m¢gpyybon edil mi kdir Ki, n i
signall ap®innd®o ¢ohkom yPbNittrofremholoymmmae

gpopnbol brin topéaammagdani gtmak @ ke mani inrou

nitrolakmasé mombpl il ordpop z¢l all arén f

Bel poli kl b, pdbobiyyat I cnoarl é pd@abp n9oa
apar el mex el mi tbpdqgi gat I KI Drinin |
di ssertasiyada veri |l mik mbpsbDIlI DI D °
noticolbrin yeniliyl vb dboqiqliyialbuy
il b se-il ir .-kocvsad seonnt (kbordenapmry, batogen, hidrogen,
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azot halogen, halogeralkogen, halogehalogen, Glizl, CI@D, pnikayen NG|

pagolori vbs) kr i st al di zayndaké rolunun hpbo
analizininver i | mpsi vD DIl agpopdboriomrmpopynom@mas
eyni zamanda i r -oXbihragdo atdairp mali k ol dt

gbpl pcbpkdbp bu sahbdp apar él acaq tbodgic
cdbopbiyyat i cmal énotal pol gfunksapahel i
me¢zakirposieamdliblinmisk ndiex!| ordi azadi enl pr i
geni K tbotbiqgq sahbplbrinp mal Dk sekmasas
ketotuk u ef i rl orinin hidrozo t°rmmbdmai?
Dks etdirmikdir.
Di xl ordiazadienl brin sintezindbp i

fenil hidrazonl arén NMR spekstrbbpdi{ K mgEe

59



Il Fc SKL
NcTKCcLcMRKZNMKKRc SK

Dissertasiya k i bpasmpgspdi katalitik olefinlbk mr e a k sarayiredsoém,

v p-nitrobenzoya | d e hoi sdal sdéinlidladiazadiert © r b mbpdintezi,Renti n
genQu r uAnaliz (RQA) tod g i q ad d sa@eydlavalentg a r kK &dirlerig | &
(N ACA(Pnikogen) C 1 L L L ClI QA®4¥alkogea)n A Azbif, F 1 Lhaldgen,
CHE F hidrogenplagpiori) mon o k r i sft @ad malr & wol@aus % yomdnaosi
vDf unk s i on adbiotigrkaspal deayréas i tr i ni n  aHi arkkdbier| é
analiz metoduilpo mo |l ek ul @ @& r i éfardrg | MEpyyon edilmbsi, sintez

e d i |bmok kolorin boyagmaddlori vb elbcb db fizioloji aktiv birlok mior kimi
antimikrob xasgorinin todqgiqgi vbo di x| or di agzadi enébdpni
sintonlar kimi totbiginin a r a Kk d éa |énhurkBdswen ¢, - ¢ark a | endsaploré

holl edilmpbsinbzordot ut ul mukdur .

1. o, m, v pp-Nitrobenzoya |l dehi ¢plapaiowipit & ni Iblbizdr
m¢vahidqrazogsinteavéesn@muncd@uClaurnénkatal i tik
katalitik ol efKODR)k Dk enw teiak & i §1jad-gdostiezaden
t © r D mpdin®zi($xem2.h).

"oy
R CH3COOH RF X

EtOH, gaynatma

X =0CH; CHj3 H,Br, CI, F
R= o,m,p- NO, ) ,

_ CCly, CuCI (1%)
TMEDA (2.5 eq)
DMSO,
X = OCH; CH; H, Br, CI, F

Sxem2.1. Nitrobenzoyaldehidios a s 4,b-dixbordiazadientrina | € n ma s é

2. Nitro qrupunb e n z o | h asdzigyetisD@sash geyrekovalentg ar K é |
tosirlorin kristal dizayndarolununRQA tod q i q ad d sa@mgdyaoly tbdgjiginin
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ar akdevwébmekaldarratdiaésice m@yyon edilmosind Hi r K f ¢
soth analizmetodundarstifadb edilmbsi.

3. Aldehid wvpb hidrazin fragmentinoki funksional g r u p | tebiotigim
reaksdi §adm@@Eanstinpvdk r i sdtiazlaéypsiridm @ ar a.k dér é

3.1. o,m,pNitrobenzoy aldehidinin dixlorfenilhidrazinbrlp reaks y a s é n
sintez e d i | fenilhiklrazonlardavp elbco db m¢, v a dixlogliazadierndrdp nitro
grupunvp xlor at o ml &enamimén q a sveziyybtenk ¢ °pryaranangeyrk
kovalentq a r K teslri@imkristal dizayndarolununmy¢, q alytbdgigin i n apar

(sxem2.2).

" ccl, cuct (1%) SN C
Ao MNANS - —— SN > . I
+ 1 ' " TMEDA (25eq) A “NNar
DMSO, rt !

Ar=0, m, p-NOz2-, Ar1=24-; 2,6-; 3,4-dixlor-.
Sxem 2.2. 1-(2,2-Dixlor-1-fenilvinil)-2-fenildiazenin nitro, dixlor t ®mmplorinin

sintezi

3.2. Hidrazinfragmentind Cla t o mlekktr@danémetilg r u plb e elbed
do, aldehidbrdok i m° nito wrdpu F atomu ilp pvbz edorok sintez edilbcpk
m¢, v adixiordiazadientrdoki geyrikovalentq a r k @sirlgrig, bv@olcodbn sintez
edi | mhe - vbdedicisi olmayanA (E)-1-(2,2-dixlor-1-fenilvinil)-2-fenil-
diazen birlok msiilbm¢, g adytodgigininapar €1 mas é

3.3. Aldehid fragmenindpki nitrogrupung ¢, celelgrodonordimetilamingrupu
ilpD pvbzedilnosi, hidrazin fragmentim isb elektroakseptowp elbcodp elektrodonor
g r u p Haailredilmosiilpa p a rréel aakns i nptiebloriain r@ Hn q apdly tbdgiginin
arakdeéer el masé

4. o,m,pNitrobenzoy aldehidori bs a s ésimtdzae d i | dixlordiazadiendrin
antimikrobxas®lorinin m¢, q ably tbdgiq edilmpsi.

5. 1,1-Dixlordiazadientrin ¢ z \sinteza ol v e rsintenlan kimi todbiginin

( m¢ple gpirtliorip)ar akdér é1 mas é
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2.1. (E)-1-[2,2-dixlor -1-(2-nitrofenil )vinil ]-2-(para pvozli fenil)-diazinlord b

pnikogen, halogenvb hidrogen geyri-kovalent blaqpl ori

c vvoldp db, geyd etdiyimiz kimi o,m,mitrobenzoy aldehidrindon ilk olaraq e
nitrobenzoy aldehidi s as @énd a m¢ mwaf apgarseil méeezdlér .
birlok mor i N qur ul WRQ@A NnvERt owWdosialb epyypra s e ti | m
(sxem 2.1.1)

"o
H2NHN©—X
e seas!
> —_—
NO,  CH,COOH NO, x

EtOH, gaynatma

X = OCHj3 (1), CH; (2),
H (3), Br (4), CI (5), F (6)

Cl Cl

|
CCly, CuCl (1%) CE[N/,N\@\
TMEDA (2.5 eq) NO, X

DMSO, o.t

X = OCHj, (7), CH; (8), H
(9), Br (10), CI (11), F (12)

Sxem 2.1.117 12 Birlbk miprinin sintezi

Bunun ¢ - ¢ n(E)-L-(pdcapvozli lzemzididgn)2-(2-nitrofenil)hidrazinbr
[TOEW , I(TH IIH @Br BCI 6),F2-n{trobenzaldehidin 80
dorocp temperaturda etanoldaHs;C OONa mp konderslor ahr e a k s i by a
sintez ol unmude BMSO-ds hifledliisinadd bikokmplorin *H NMR

spektrndb, NiH vb TCH=N-pr ot oé@harséi gnall ar é me v
f or ma3g&ld.al v 8.198.26 milyonhisodd (m.h) rezona s | é q vy.ar
B ¢ t gramatik b alifatiklor, elbcb dDTOCHs; (1 ¢, - ¢ D)CHa2¢ - ¢ n) pr

ehtimal edilbon sallordb m¢ k abhe di | mi k-ME5r . lo ¢shdRttbri db
g°omnti kKdjtrapkéil me*kpi (KM+Hhesalbbarymeawduwugi .y m
analizi lom db birlok miorin molekulyar prkibinou y J u N3dBul K .mwsinin NMR
spektrbri pdobiyyat nol u ma to¢asgt®@ t 4 ®k 364, s.205207. Sonra i® 1-6
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birlok miorinin tetrametiletilendiamin TMEDA) m¢, h i oCClpild CuCli Kkt i r a 'l
katalitik olefinbk mr e a k s i y a s & nlataa tE)11{R¢2dixadof-1H( Gnitrafenil)
vinil) -2-(paraovozli fenil)-diazinlor [ T:Q8 H J3(&H 9H (@B, (.
(11) , 1I2F] (s i nt e z7-12bilix |mmorinik tHi NMR spétrindo (CDCl;
xlorform-D) aromatik hissdok i prot onbrar é R4 somde kabdp |
m¢ Kk ahedlilt. B¢t ¢n ar omat & K) vo a CHE)4& protdalar [ 1
g ° milon salprdp m¢, kK apledilid 7-12-in 33C NMR spektmdodbb ¢t ¢ n k@
at omléaar éorp @ kohilonl samlordo m¢, kK abheidd | mi kOchil rar & n
holledicidoki ESFMS  lo ¢spektrbri g °oenti K d | t a pkéil meé K ( M+
hesabl anmm&y ] gn3§awe8 [M+H]+ ), 337.10 [M+H]+ @), 323.12
[M+H]+ (9), 402.00[M+H]+ (0), 357.46[M+H]+ (11) vb 341.06 [M+H]+dD (12)
psas pikbr | oal an amdgeedr® Bittok msinin NMR spektbri bdpbiyyat

mbl u ma tol, a¢t sd ¢i KIL64, s.405207).

Bununl a8, ¥,a#a birkokendlorinin monokrs t al | ar é yet.
caindb RQA todgi gqatl ar ép gewrapg hmernt vosirlrmk €
X ¢ s updpr y wPiylrmi kdi r .

I mu mbtlp, geyri-kovalentq a r K téslriein ¢ z&voigeyri¢, z mo | e k u | |
gur ul ukwred adudadue Molekuldaxili vbo mo | e k u |l hadogea,r a
xalkogen,pnikogenvp tetrd vbs.x ¢ susik og@y reint osigpat kR é k & q
pmplp golmosindd rolu ilby a n mada@orin sintezina, katalizdp do vacibm® v z u y
- e v r i |Hnabiohrino o x kodaraq ¢l-oyucg plagolori monfi y ¢ k n¢ $tb
y ¢ k heytral vb rezonanstpsiro malik halogen,xalkogen, pnikogen yaxud tetrd
g a r K édsidoq Ikigni bir n ep- fundamentaln ° wol tos ni f at Ibibok d &
Mol e k ulillbm¢ @ @sogpsmdlekuldaxiligeyrirkovalentq a r «k tésirl@oqdaha
az rast glinir. Eyni zamandab u g a r oeirdpl sintez, lataliz, kristal bomplb
gompdp vb s. m¢g h¢rol oy nday 8r nt ez 8e9® L2 hinlbkkmiprindd
molekuldaxili NE CI pnikogen rabitosinin rolu ilp y a n ayniézamandabu diazo
boyal ar éoki ®0 In¢ le z | halageravp l@dsogen rabitlorinin rolu da
tod qi q e dMdlekuidaxiti NE Cl pnikogenq a r k é@diriehgn - & rdfiazin
boyal WN¥xNemCF@rabiolorinovbbbzid a | | g ¥ exgi hk féten enerjisinin
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udul méapsiréeediraBu sbbobdon (E)-1-(2,2-dixlor-1-(2-nitrofenil)vinil )-2-(para
pvozlifenil)diazin s e r | y a mdekuttaxili pnikogen rabitbsi, hom- i n i
mo | e k u | Halagermabitesmi@ m° Iorkliyi sistemlikokildptod qi g edi |
Bunun romagiln hissedp parabpvbzedicilor sociyypvi  olaraq elektrodonor
gruplardan (i OCH; vb 1 CH3) elektroakseptorgruplara qodor (1 Br, TCl vD TF)
se- i |[8bsKbll] r

8, 9 vb 12in rentgen difraksiya modelbri m¢ v a Dlarap, 296 K-db
(8=0.71073 ) Mo-K Ur a d i a #pi nyoansoéx r o maytafit aasinsipktochiz
o | u n Muuker Smart Apex-Il CCD salp detektorundanistifado olunmagla
t op | anAbsorosiyad ¢pz | SKADABS vasibsilp totbige d i | m@ wrdu Ir u &
b i r natedirvasibsilom pyyone d i IvoR & erindbd Brukerin SHELXTL-97-
pr oqr a mtFadbdobummaglacon k i -hiskli tam matris metode vasipsilp
aydeéenl| ak B&n @trogensgizhtéomlar anizotropikkokildo ldbp e d i | mi &
Hidrogena t o mispahesablanmalaps a s édaxd adi | m8, @ do 12 ¢ - ¢ n
kristallografik mol u magiyraotiori codvol 2.1.1-do ¢ mu okid i r i [Qmir kud it

analizi ¢, - ¢knstallografik mplumat Kembric Kristallografik Mpolumat Morkopzinb

(KKMM 8¢ - 4841638,9¢ - J48416PvD12¢ - J84165)d a x i | edi |
Codvol 2.1.1
8,9vD 12 birlok mws i ¢ristallograkk wwg u r u bl uukmant |
8 9 12

Empirik formul C15H11CI2N30, C14HgCIoN30; C14HsCIoFN3O;

Fw 336.17 322.14 340.13

TemperaturK) 296 (2) 296 (2) 296 (2)

Kristal gofpsi Triklinik Ortorombik Ortorombik

Xé¢susiooqr P-1 Pbcn Pbcn

a( i) 8.3927 (14) 15.0020 (6) 14.9218 (6)

b( i) 14.112 (3) 15.0993 (6) 15.3776 (6)

c( i) 14.251 (3) 13.0629 (5) 13.0918 (5)
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Codvol 2.1.1-i n ar

8 9 12
U A 72.648 (5)
b, A 89.988(6)
9, A 80.342(6)
V(7 1586.0 (5) 29590 (2) 30041 (2)
Z 4 8 8
Nnes(g cmi®) 1.408 1.446 1.504
g (MoK Y(mmni?) 0.418 0.445 0.452
F (000 688 1312 1376
R12(1 2 25) 0.0720 0.0377 0.0540
WR2P (1 2 25) 0.1559 0.0934 0.1361
GOOF 1.015 1.048 1.012
am:éFo' I:c; wazz\/a w(Fs - F)
ar a W(F02)2

Elementanalizihom- i @-12An g ¢ madibn kimyovis t r uk tdaa y G & 1
kokildp ifadp edir.

8,9vD12-i n monokr i stodad il cpatedm&Eme RIPAs i ¢ c | ¢

h a INgNEICla r
2. 8 82004( 4

14 zv 1 ¢
bucaql &€CE n d a mdtigid giympti 8753 ( 3) A,

pnikogen plagolorinD malik bu  molekullar

(3)8i @L74.3. 949, A7 2) 3298592, at o prbrid/ané n
derVaal s r a domindsnl babmigyntliedorocodp ki - 1 kdir ( N
1. 75=3 .081@1.%).8i n kri st abzoygetirou | grwrk n & oliin
molekuldaxili pnikogen blagpsi paranetribrino ma | i k ipddl i molekuddant

ibamtdir.
Bununl! a9 vy X bidok @orindo m¢, kK aolediloh 1643 (7) vb 16303A

b u ¢ &Cq IE30 halogenxalkogen geyekovalentplagplorinin giymotlori do (Cl +
O=1.75 + 1.52=3.27 j ) ( kil 2.1.2) VanderVaas r ad i wonindor gé s a d
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Birlok m 12-do F (1) atonu kortobii kokildp © z ¢ halpgenrabitosi donoru kimi

a p a vp&rrabili akseptorqg o n arematik ~ sistemi istiganotindd y °piir vD
aromatikhisonin CH fragmentizoif mo | e k u | H Lalnakbbgea3s/®4vp 2.69 9
mosabli CHE F n © hidrogenrabiblorini m¢, v a f i q oifled i ankileZdk2)£212,
s.84]. Pnikogen » halogen plagolori ilD y anak é, b¢eten ofur
mol ekul | ar ar asoor, délocod do € b L "r a lg lsirioti € ilDé q

stabilbk d i1 .r i | i r

8 9
(E)-1-[2,2-dixlor -1-(2-nitrofenil)vinil] -2-p-  (E)-1-[2,2-dixlor -1-(2-nitrofenil)
toluldiazen vinil] -2-fenildiazen

(E)-1-[2,2-dixlor -1-(2-nitrofenil) vinil] -2-(4-f | §enilydiazen

kokil 2.1.1. 8, 9 vb 12 Birlok mior i ni n mo | e k u.l Mokekuldaxjliu r
pnikogenolagolor q € g @ ¢ pB q aotle kimi g © osilir
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12
kokil 2.1.2. Birlok m 9 v p12-d p(q € g@& qyéagkvébimavi x bt Kk DK | i r

g° st pmoldkuhiakw dalogespel agpl Dr i

2.1.1. Birl ok mlorin ultrabbn © pyikspeKtri

(E)-1-(2,2-dixlor-1-(2-nitrofenil)vinil )-2-(paraovozli  fenil)diazinibrin (71 12)
solvatoxromizmini ( hi p z o x r o n?i yimmokk mpgspdidib) m¢, wlit  polyar
holledicilor olandixlormetan(CH,Cl,), dimetilformamid(DMF) vb metanol(MeOH)

s e- i |.Absasivaspektril0-6 mol/lgat e 2086@nand al J a uzun
geycdba | é n nBoyaldrg’r pmultrabon © myik(UB) spektrab b ¢ t hglledicilordp

3 absorbsiyanaksimumug ° s mi Kcodvolr2.1.2, kokil 2.1.3). Birinciudmaz o | aj
265308 nm (CH.Cl,), 231:269nm (DMF) vb232-278nm(CH:OH)a r a | ®Igfi@ n d
fragmentina C=C rabitolorindoki "-e | e k t hoyp d ralr &@n ma s € mhilor.a i
Kk i uftrabbn ° oy« u d ma b 3580 37%nn ECH,Clg, 302 349 nm (DMF) vD
262326 nm (CH:OH) nm ar al & §fra@matik dnalgalarda” Y~ *k e - b d i
mpbnsubdur 7-12-nin  ultralon © wyik spektrinaki u d ma zol aj énd
maksimumlar is 410 447 (CH,Cl,-dp), 352 395 (DMF-dp) vb 365 402 (CH;OH-

d) nm ar al é@B-€&pN=N rabiborindoki n Y  *k e - b, dhibm- i ni
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mo | e k ul dewHkovaleats @ r k &sirlero Yo é&nikogen rabitblor i heseé
yarananl,4-¢, z vgl a¢p relbadara aid ola (oflor.

Codvol 2.1.2 vD kokil 2.1.3-db g © r ¢ nlkdmg sbgorbsiyamaksimumuvp bu
boyal ar é&n holedicinenrpsil wlair yaes]jothraqgiferglilik g ° csirtor.
! mu muptlp, \bir gayda olaragmbnfi solvatoxromizmholledicinin po |l yar |
art maseée z aomwdilr é&odun 2.8.3). Belotklp, 7-12b o y addidaldavp
hoypc a n | avpzmygoip m¢, wlif p ol y a r madikg dlualar.aHoypc a n | a n
voziyyptdp 7-12b oy a | Bvp 2 imoenerf o r ma t a smenrtifgerdoy i &om
holledicinin hidrogen rabisinin akseptor » ya donor xassinb malik olma
gabiliyyotindbn, pvbzedicilorin elektrodonoryaxud elektroakseptor xassindbn vb
mo | e k ul | akovalensdlagologdeny rais €bdwdld2a.2-doki mplumatardan
g°r ¢ nmaksimuma b s or bd a Wjezauenrnpanapvozedicilbrin tobiotindbn
a s é |laiin lumadasmax vD U, a 1 a s @ ynadkearelyasiyayoxdur. kokil 2.1.3-dbn
dbo g°r ¢ndimyboyal ar én absor blsdicyani m n tpeon
azal degcabbayam@lr e k ubl GHAlp <& r a s r@shonag ¢ cdewt
kovdentplagpiprino | ma s éonir BB, s;139, 6.135139.

Codvol 2.1.2
CH2Cl,, DMF vDMeOH-da7112ni n mak si mal ma)bs
CH.Cl, DMF MeOH Sp [25]
265 231 256
7 372 349 326 10.83
393 395 390
300 245 232
8 361 326 302 10.17
431 375 402
304 263 278
9 365 319 313 0.00
434 364 398
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Codvol 2.1.2-n i n

ar

CH2Cl,, DMF vb MeOH-da 71 12-nin maksimala b s o r b(ad)y a

CH.ClI; DMF MeOH Sp[29
308 269 257
10 375 322 288 0.23
440 375 394
276 265 249
11 373 318 264 0.23
437 375 395
269 258 242
12 358 302 262 0.78
424 352 365
e 41 44 52
av [26] 0.13 0.00 0.86
b [26] 0.10 0.69 0.75
- N (a)

absorbsiva

0.8 1

0,6 1

250 300 350 400 450 500
dalga uzunlugu, nm
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—
(=

(b)

f=
o

o
e )

absorbsiva
< <
"J .A-
/
' §
‘/
\\\
/ ®
£
L~

200 250 300 350 400 4350 500
dalga uzunlugu, nm

(c)

absorbsiva
© o
Lo o

<
N

\
/

200 250 300 350 400 450 500
dalga uzunlugu, nm

kokil 2.1.3. UB spektrbri: Holledicinin elektrik k e - i r (a)¢ Hollediginin H-
rabitosinin donor gabiliyyoti (b); Holledicinin H-rabitsinin akseptor
gabiliyynti (c)

BelDlikl b, 7-12 birlok miori CDCl; mphlulundaE-izomerformadavp bork halda
molekuldaxili pnikogenvb mo | e k u | 1 lakkdaarr akséssirierg hidtogen vb
halogenpolagolori vasibsilp stabilibk d i r i [74h3-nin duliraton © myikspektrndp
b ¢ t kpledicilordo (CH.Cl,, DMF, CH3;OH) C=C rabiblorindo ~ el ekt r o |
hoyoc a n | a n mransagkragada” Y~ k e - i WbiNsN rabitosindb n Y~ *

k e - i eocondd 1-4 ¢ z vdnikogenplagoli q a p laalgadarda”™ Y~ ke - ivibi n
m¢ v adlaragmo | e k u | deyarkoaaleatq @ r k &dirlérm didéedilp bilon 3

absorbsiyamaksimumum u n 0 lg @ millnu k dBiory.a | a r sBnnabsaydsiya¢ r
spektrbri hol | edi ci ni n pkin susdo b 6 € Bdan D &eBlka K ©

ho | edi ci nin p o | yoafr doleatogromizmbd ( & tpmax& o0 mi
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m¢ K abeidd | minakKebiparapvbzedicilbrin tobiotindon koskin suptdba s é | é
hal bukipilbauyrdaédna kior r el ymyoni yead ioll makddgif ré
Belolikip, RQAwWwUB tod g i g atticbsendb @azinb oy al qu @uwmlée mk u
geyrirkovalentq a r K tesirigin (m@ekuldaxilipnikogenblagpsivbmo | e k u | | &
hidrogenvb halogenplagolori, hom- i n ik hgla’r «k @dirlériy Birgd tosiro malik
ol dujogwonmee di |chdb editbn noticolor yenib o y a lvoaor e @ ffizikik | i
kimybvi xas®lorpo malik funksionalma t e r ihaalzléa rl éamyn ana aadbiloe] &
s.3;139 s.135139.

2.2. m- vD p-Nitro benzoy aldehidi bs a s ém¢dvaa fixlogdiazadienlorin

sintezivbDRQAtod gi gat | ar é

o-Nitrobenzoy aldehidi bs a s ésnidmat e z edi | mi K mav a
caindbo apar él méék ONWBRipdgRQADS &vaéebmadi | mi K
noticolbri Dsas g © Drgkrm- vD p-benzoy aldehidi ¢ o rdp reaksiyalar davam
et di r i Bunstiganitdortod qi gat | ar & n psidda nsas mpgasd tnitkd r
grupun benzo bziyybtlarlignaisné miblekk s valh di zay
- @ X éonmstiganotinp tos i r i nonilmps © y o | nkKul kKkdragrm-nitroberzoy
aldehidininm¢, v af e i | hi dinteze d n | vensoaunculardarda analoji
olaraq dixlordiazadientr sinteze di | mbkmt € z reaksi yal ar

meta \wziyyotdd ol ma s é r e @kxeimgamisia etnbd iy | byybmy,

edi | mi kdir.
Cl Cl
H |'|| |
o HZNHNOX \N/N CCl, CuCl (1%) N¢N\©\
CH,COOH : \©\x TMEDA (2.5 eq) .
EtOH, qaynatma DMSO, o.t
NO, NO, NO,

X = OCHs (13), CH X = OCHj (19), CHj (20),
(14), H (15), Br (16), Cl H (21), Br (22), CI (23), F
(17), F (18) (24)

Sxem?2.2.1. 13-24 Birlok miorinin sintezi
Al & nbmékkmiorin g u r u | NMR| kg D gpektri iby a n &&A vasibsi
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ilbdo mayyon e d i | nkokdl ®R.2.1). 14, 15, 17vD 21 birlok mwiorinin NMR
spektrbri pdbbiyyat ol u ma tol¢asgt® t 4 K $26, s.14;164, 5.205207;, 175,
s.244250.

(E)-1-(2,2-dixlor-1-(3-nitrofenil)vinil)-

2-(p-toludl)diazen

(E)-1-(4-brontenil)-2-(2,2-dixlor-1-(3-
nitrofenil)vinil)diazen

(E)-1-(4-xlorfenil)-2-(2,2-dixlor-1-(3-
nitrofenil)vinil)diazen

23
kokil 2.2.1. 20, 22 vbp 23 birlok miorinin molekulyarg u r ul u K u

20, 22vp 23 hirlok miorinin kristallografigvb q u r unidlukma ek af e d
codvoldov e r i | (omdlvel 21201).
Codvol 2.2.1
20, 22 vp 23 birl ok mlorinin kristallografig vboq u r unhblu gk ma t |

20 22 23
Formul C15H11C|2N3O C14HgBI’C|2N302 C14H8C|3N302
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CodvDl 2.2.1-ni n

ar

20, 22 v 23 birlok miorinin kristallografigv bq u r u Iblu « mant |

20 22 23
Mr 336.17 401.03 356.58
Fbza grupu P2J/c P-1 P-1
a, (i) a=7.971 (3) a=8.5664 (9) a=8.4857 (7)
b, (i) b=29.176 (9) b=9.6577 (10) b=9.5516 (8)
c, (i) c=7.083 (2) c=10.2478 (10) c=10.3250 (9)
U, 90 68.386 (4) 68.031 (3)
b, 111.510 (12) 79.545 (4) 79.064 (3)
0 90 87.299 (4) 87.923(3)
Vi, (i 1532.4 (8) 774.94 (14) 761.45 (11)
}] (hesa&b| 1.457 1.719 1.555
z 4 2 2
Yuxar eda da geyd u etedikyii agpahagdkesasi |,

mbpgsodimizdpn biri nitro qrupun wziyyotinin kristal dizaynads i r i ni ar
o | mu kBtlxrmordp yegam forg nitro qrupunaromatikh a | q avmeigyktiéir.
Birlok miorin molekulyardizayn | a r adan @ »a kva forgli X ¢ s updbr 8 wp 20
maddlor i ni n mol ekul yaara] qodilboin8oo & Y ge “@okndlar
(kokil 2.2.2).

Kistal g u r u | opeoi yatirdikdp benzolhadga | amr&a smaoldak ul | -
" Llgla’r K tesirle op ¢ € apllundr. Ancagbu tosirlor 8 birlok mwsindb aldehidvb
hidrazinfragmentbrinin benzolhalgala raé& a s[8.022ljaj]o | d tglda20 birlpk-
mosindd [3.948 | ]y a | adetidfragmentininbenzolhalgala nda m¢, kK alund
mukdur .

20 birlok msind mo | e k u | @ lalr kdio@ersolagpsi [3.080 | | m¢ kK ah i
ol un chalda@d birlok msind isb molekuldaxili Nk LCI [2.885; vD 2.905; ]
pnikogenolagolori o | d mipyyone d i | nBymn zhmanda birlok msindbn forgli

olaraq20 birlok msindb H A Azéf Midrogenrabitosi [2.829 | in¢ kK adlo il d n mu K
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Bu m¢ q elprdos belb noticoyp golmok olar ki, ni t r o  gnoraapkl halgaéan
yerinin doy | esinkristal dizaynaps a sokiréedirtMbh z b u bax émda
grupl ar syn egmoKrrii rsit ad bpethok a yng énk i aad g r .

kokil 2.2.2. 8 vD20birlok msininm ¢, g aoly tbdgiqi

22 vb 23 Birlok miorini sintez etdikb h al o g e n  adbictinin kristad n ¢
dizayna bs i r i nonilmpsi @oymozorddb t ut ul mukdur .22 ®u28 un
birlok miorindp hidrazin fragmentinol para wziyyotlordd o | a n  pliimbakogen
at oml ar ém €ln tobigtidr kristal dizayna dsiri dob m¢ g adly ii Deildo
arakder él madxogye edk ki,Kizaynlanirhiribb- o x o0 x Kk aki,d &
hor iki krista |l d a mol ekul | aBlar asneol €k u Lk d &agan ICIl
plagolor i maoa b b n thu K dolagplorik giymotldri @p bir-birinb- o x  y a X
( okil 2.2.3). Bublagplorin giymotlori codvol 2.2.2dbv er i | mi kdi r .

Codvol 2.2.2
22vp 23 birlok wiorindoki geyri-kovalentolagolor i@ N molj tpdgigii S

Hesabl anm 22 23
oL LLCI 1.75 + 1.5 3,316 3,268
Cl LLLN 1.75+1.55= 2,912 2,904
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Molekulyar g ur ul g % d g n king ynglekullar bir-birino nbzoron b a K
quyrud' prinsipiilpd a y a n d éigrainfla@mentinaki halogena t o m(BraQi) &
hebirqgar K idirdd q k &€ etmiradk¢, n knil g ¥ u p u €lcad ko édnlidsazireé
fragmentinaki benzoln ¢psi ilp molekullaraa sefektronc ¢ CIA A folekuldaxili
N ACA ¥o molekul a r aQr| aAs@épid®ovalent blagolor y a r &kigl Burda kristal
gofosin f or mad @arxdnal e k u ¢ b -auyragp prinsipi ilp yerlbk msini
kortiondirir [230, s.10% 231, s.260] Bu <obobdon doh al ogen at oml ar
kbnar | ar éndaagdanilcaBr ki L Bro,u B maogdno@goprinirC| L
yar anmanoaceoair. Krli st al da v i i22dirlokGosindoedtbrorm| &
benzol h &1 & &ABirlpk imbindd isb 4-x | or benzob ClhAA,
mo | e k u | lagalor gara ans ageyé-kovalentolagolorin giymotlorinbc ¢, z i ol
© zps it r i orimi gk®dsi tr DKildDki giyhotlporddna aky d € reodwel @.2.2)1 0 r

kokil 2.2.3. 22 vp 23 birlok miorinin m ¢, g aoly tbdgiqi

Belolikl b, buradan belnotico- € x ar t ma2a vb@3 balok mlorinin vb
¢, mu mibtly polfunksional birbk miordbo k r i st al | ar & n dif geyriml &
kovalentplagplorin birgp tosiri ilpblagol 1 di r . DRledkga bt alda |
geyrirkovalentblagpnios as ki nok lg@di¢ézdgng n say él mazdé
Bu istiganotdp tod qi gat | ar éporokdpmana anitnobeazbyd aldehidinin
m¢vafiq f elphil i az2&30)i anal l€d ME a r eoraitdeCCh |
Ibr eaksi yas énda3i-36mmidox mdr ii q oliaataeqg edi | mi
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H H
HzNHNQ—x ! Il
TMEDA (2.5 eq)
ON CH;COOH O.N X O,N X

2 EtOH, qaynatma 2 DMSO, o.t
X = OCHj; (25), CH3 X = OCHj, (31), CH,
(26), H (27), Br (28), Cl (32), H (33), Br (34), CI
(29), F (30) (35), F (35)

Sxem 2.2.325-36 Birlok miprinin sintezi

Al & n mexkkmiorbii m | gur ul ubkylaanraék é NG Ametadu o
tos di g e d okil 21d.4k 2bj 26, 271, R9vD 33 birlok miporinin NMR spektnbri
pdobiyyat mbl u ma to¢asrt ® d¢gsktE2b, s.14;164, s.205207, 197, s.12297
12298.

L2
cL1 <

@\
33

3

(E)—1—(2,2-diX|0I‘-1—(4-nitr0feni|) (E)'l‘(Z,Z'diXIOr-l'(4'nitrO fenll)
vinil) -2-(p-toluol)diazen

v
02

vinil) -2-fenildiazen

(E)-1-(4-bromfenil)}-2-(2,2-dixlor (E)-1-(4-xlorfenil)-2-(2,2-dixlor-
-1-(4-nitrofenil)vinil)diazen 1-(4-nitrofenil)vinil)diazen
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36
(E)-1-(4-bronfenil)-2-(2,2-dixlor-1-
(4-nitrofenil)vinil)diazen

K okil

2.2.4. 32-36 Birlbk miorinin

molekulyarg ur ul ukK u.

Madddlorin kristallografikvbg u r umbl uukm a ¢odveh 2.28-dov e r | | mi K
Codvol 2.2.3
32-36 birlok miorinin kristallografigv bq u r u Iblu &« mant |
32 33 34 35 36
Empirik
Formul C15H11CI2N302|C14H9Cl2N302|C14HBrCloN3z02| C14HgClIsN 302/ C14HsCloFN3O2
Fw 336.17 322.14 401.04 356.58 340.13
ggtséﬁl\i Ortorombik | Tetragonal| Ortorombik | Ortorombik | Monoklinik
X¢é s U
Qrup Pna2 P-4c2 Pnag Pna2 P2J/c
a (| 13.904(2) | 15.0889(14) 13.9181(7) | 13.8689(7)| 15.8644(5)
b (| 13.443(2) | 15.0889(14| 13.4336(6) | 13.3674(7)| 7.2242(2)
c( j ) 8.4016(17)|12.6584(12) 8.4080(4) 8.3620(5) | 12.7595(4)
U, 90 90 90 90 90
b, 90 90 90 90 97.038(2).
g 90 90 90 90 90
VvV, 3)( 1570.3(5) | 2882.0(6) | 1572.05(13) | 1550.24(15) 1451.32(8)
} calc 1.422 1.485 1.694 1.528 1.557
(g snv)
€
( Mo K 0.423 0.457 2.963 0.600 0.468
(mni %)
Z 4 8 4 4 4

32-36 Birlok miorinink RQA metodu b ar akdér €l mas é
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f or mal a k maksvalentblagologre(lyalogen, prkogen, hidrogen, halogen)
ol dmpywonedi | mi kdi r .

Hidrazin fragmentina paravoziyyotdd halogena t o m(34a 35¢ olan halda
k ri sftarl reanl a wsamn $ipinin dasavoziyyotdoki halogena t o m(ClaBr)é
vD Vvinil g r u p u Gldaa koéma ra a egeyrikavalentq a r K &dirler GC lel L L
[348 8 i Br, L UASLU; ]Jrol o y n &y Eyni zamanda34 birlok msind Br L L L
[4411) Jgar Kidiném | @empyym e di | mAmnd paravoziyyotdo CHs
(32), F(36), vD H(33) olduqdaisbk r i st al | ar €& n psd®osadea dlasag m:
mo | e k u | Hideogea nakaisirén psas roloynade | € pyyomée d i | n{kokil d i
3.2.5.

\a

36
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kokil 2.2.5 32-36 Birlok miorinin mo | e k u | vib englekuldaxdi @agolpri g € + € «

géxpogpv er i | mi kdir

Qeydedk ki, o- vbo m-benzoyaldehidips a s &inteza d i Imryiv kadixiorg
diazadierdrdon (36) forgli olaraq p-nitrobenzoyaldehidi olan halda (34 vb 35) p-
voziyyotdoki halogenat oml ar ankén ggr upunumy ax ladimeé & |
geyrikovalent( Br L L L Cl| plago®lmylkla®didd) I[vmonlkarda k r i st @
f or mal awsaad @y a nia. Bul iébrhalogena t o ml aforei oldragn
nitro grupun benzol n ¢psindbki voziyyotinin kristal dizaynaps a ss|palp tosir
etdiyini g ° osirt Qeyd edak ki, meta wziyyotdbo | dugda kri stal e
hal ogen a toif qelyriakovalentmigoplotdo ( C1 AAA " NAAAC
edbrok  k r i s t-gad yérnu gcgeb apkroir nsail pai erthora th i€ rm raBurkiehla r
y a n pvwoayyotdoki halogena t o ml thiognm &ristal dizaynatpsiri m Dyypn
edi | miBeld ki,r xlor vb bromdan forgli olarag f | ¢ @atamu oldugda
mo | e k u | geya-koealerstoka@plorin tosiri m pyyon edilmomi K ki, ibudaf | ¢ o

atomunurbutip blagoloro- o0 zoif girmpsiilpblagod a r [#2esr230]
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2. 3. lo- i olan (k£)-1-(@ 2 dixkbr -1-(4-nitrofenil) vinil) -2-(4-
f | ¢eoilydiazinin, (E)-1-(4-bromfenil)-2-[2,2-dixlor -1-(4-nitorfenil)
etenilldiazinin  vb (E)-1-(4-xlorfenil) -2-[2,2-dixlor -1-(4-nitrofenil)
etenil ]dianzi ni noHk ik dttel @rdlizlgiu r ul u Kk

Azo-hi dr azonl ar¢qazvd z vsi,nt @dbbr kikyadad luit znu
mat er i al bpdon miynif sa@lordp rast @linir. Onlar othiginbg °p boyalar,
ligandlar, solvatoxromik materiallar, molekulyar saatlaya analitik reagenpt kimi
istifadp edilir.

Azo-h i d r a z o n-komalepgtdonogaisgptor xaskor i goKuUl muk
gruplardanohomiyyntli dorbcodb a s € | € alid tpdgigatiavda halogen atdma r é |
boya mol el&vo edilnasindbom bu da halogen rabbd i ni n y ar a
m¢, K aholummwdur. Bu birbk miorin molukulyar v k r i st al amdor u
mpblumatlarot r aofl 4 & g t e dkokll 218.18) {22, 5.230;230, s.101;231, s.260(.

kokil . 236 3Bi t| pkmbDs i $ - ¢én 50Pou pehtimadlal &

ellipsvariyeraly i Bsilp-ok i | mi Kk mol ekul yar ¢

Kk Dkil 2.3.2. 35 Birlok ms | ¢ - 0% ehtimalla ellipsvari
yerdby i esiiD-bk i | mi k mol ekul yar qur
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CL1

Kk Dkil 2.2.3. 34 Birlok ms | ¢ - % ehtimalla ellipsvari
yerdby | esiiD-Dk i | mi Kk mol ekul yar qur

Sonillobdb mo | ek ul | ar aosirtoréi nopaifimpsré | & léeén oH D 1
analizinbn g e n i xedildiysnton f bd ¢ - ok mo tni H i dhiarfaleil d
tod gi q e d26,s.499201;31, s.p37239.

Hi r k bire andlizi &or bir birlok mm i n  kr i st al gur ul uk
gar K e bselm li € atr ak dgsodilma igtifado medilir.  dorm | ZDrindD
xpritolok d i r i dthmsaklor is, mol ekul | apsidor a s éskl anr
vizual | oamdemmdad nan Kkristal gurul uku
Ohorm St h i Dringpkz i t¢end obr mpaeclaek Udgd ar aoFErler g
koklindD meydana gdiyi halda, digr daha o f mol ek ul | mmirlba s @ - «
gér meédoe okinBip§ tz ¢ n ¢prir.g ° st

Bunu mzorp alaraq ilk olaraq (E)-1-(2,2-dixlor-1-(4-nitrofenil)vinil )-2-(4-

f | fermldiazinin36k r i st al qur WHli telksothamaliziaspt a rnéal dnmén

Kristalqg D fGhGI| L CiFEL WwIINTOL Lgta'r ke b € gk |6 D dabada | |
stabi |l | b Kmstalrgiulr mil Hudriwd cednlaizim¢ b y pdir ki, kristal
gof yairmnmaomémana v p 8 HILIL & 1O/ (BE%),LHH: L (133%),

Cl LLLH/38W,LCHLLH/ (@58 WOFLLLH/(B2%): gBRr k& |
tosirloridir.,

Qeyrikovalentg a r K € b € ibtekkiobrdrogen,aerogenhalogen xalkogen,
pnikogen,tetrd v okosagenp | a g, b-1, b-t ¢ ¢ t”kation, "-anionv thidrofob
gar Kebp € iq sl&mirmolekulungur ub gk e g dtsa pylagsgiema ne ¢

voordeauergl l,enunsabitiyey, X ¢ sxi& $ s Di | doadirpn i
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36 Bi r | Dk nnwlskulyargnu r ulmyg 8 tcpwri uldayl.Ma hi y y b
m¢ s togpwriu f U gefolth a | G4 atémundamaksimuma y r &-0.00& (1)
i ]v mitro-p v pkenzolh a | §CAddatomundanaksimuma y r &-0.00& (2) i |
bir-biri i 16829 (8)Ad b r pdihedialbucagp mpd mt CA GLirN1i N2, C1i N1i
N2i C7, N1i N2i C7i C8, N2i C7i C8i ClI1, N2i C7i C8 CI2, CI1i C8 C7i C9 v C8i
C7i1 C9 C14 torsionb u ¢ a gqnl;, @ m@araql.1l (2), 178.8 (13), 17462 (14), i
17619 (11),29(2),151(2) v 834 (2) d b r b c Stdndadhioraich x i t B b d t
uzunl vdlcaglare x kgaurr u lsukgdreamr K m} ¢ g lénalmi lboo |
d e mp kKid b,rKKMM-db ol an akaj ed gqde)el-(2-hidrakdirs Kk n
metilfenil)-3-(4-metoksifeni)prop-2-en-1-on, Il  (2E)-3-(3-benziloksifeni)-1-(2-
hidrokst5-metilfenil)prop-2-en-1-on, 1l (2E)-3-[3-(benziloks)fenil]-1-(2-
hidroksifeni)prop-2-en-1-on, 1V (2E)-1-(2,5-dimetoksifeni)-3-(3-nitrofenil)prop-2-
enl-on v bV (2E)-3-(3-nitrofenil)-1-[4-(piperidin-1-il)fenil]prop-2-en1-on i | D
m¢ q a wlunabbi | b r

Kristaldamolekullari ki kb lgb B a k D bcimg & b D paraklk o ki |
CiHL L hidbogenrabio | o rlfoi r | b oo ck&iBilrk b k2i3.4 v p2.3.5).
Kristalg ur u lCukl | La@ilE L lvLNiOL Lgta'r K€ b € b 16 D Hahada | |

stabillpbokdirilir (cbpdvbl 2.3.2).
CbpdwBl
Hidrogen-r a b i htpbnsdgousriu |j u K
DIHL L L A DiH HLLLA DLLLA DIHL L L A
Cl1OH1O0L L L]0.93 2.52 3.369 (2) 152

C8&CI 2L L L (17120 (17) |3.6792 (8) |4.4597 (17) |105.76 (6)

CHiF1LLLC(13569 (19) |3.5408 (16) |3.848 (2) |9257 (11)

N3’fOL1LLLC|1225 (2) |3.9815 (16) |3.9993 (18) |81.99 (10)

Simmetriyak o d | (B x,&8 y+5/2, z+1/2; (Il) Tx+1, Ty+2, 1z+2; (lll) X,
Ty+1/2,z1 3/ 2.
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k D RIB4.Oxi st i dpaymeaCiH L LHd@genr abi t gP D Einmhi;s

Kristallografk mp | uimay (BR)ms abar| amajd@e Hin r K f
s pltow gbarmagizis ah e? pr b ni. Raydexkkii, b e ad| andér &
mbD g skosthld a x i hipmd mh D h phirinmay v & bnz md gnias € n
i rgbilHirr.kd cetl ki anhi pdhod @ 2 D r kDK ®.B6-dag ©® st b kimi,l d
standarts p tdla x i |7104A6DD(q € r dare182420 (mavi)-d b k D yedni | m
ron lkmri asopxe ml pkdBus damm k d k ol rl aalrialt mieEy vy
baxémrgradakdtemto izsevtinmok D dali wnkmsiakg u r u | izalk |
et mpke¢eymr adeée benésrwod éritngdopékri m@ & péd stam ar ar
DIl agmbdbircysir adcgo & wihdl), di gdamaz p imblekul ar ar
gar kted €igga2egrgr mé g é dlzpqnteet pr i r .

Spt aprdamy @ xoél na qwonbd ndhonq |y mo tf ledim @ r mé
N° qt@MHbldaOr ke b € iquiyl§ oyrmd Hii rr .ksf petl Idi;, x ® oIl & d D |
t Dol 5 kOkt2i36-d a k & i ° ¢barpdqizis a h enl dogr®is t D kimidird i
OL L L H/gHarbkE & iodf b a2l | v Hi r kS petl H55%00n b siil rpi
(k0 k 2.37b) iki simmetriko br az | & «k @ & nghndde b B % 2 Ainfg a d
edir. 13.8%, 95% v bp82% t o sCrk L E L H/OHLLLLLHI MHAFU-U-C H/ H
gar ke €igrisipmiaR9,30ar al &jpé gimhraetriksivrix b tkl pokrl i r
mOcuddur(k b R.B74-dpd-f).36Bi r | b Kk mD s | &, - ¢ N - ¢n kb
g°storil mopklpbo vbo (b) OLLLH/HLLLO, (c
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FLLLH/(HL)LLE€L LLLClI, (h) NLLLH/HLLLN v
daxilindbpb tbobsvir edi |l mpkl b wWaobu°z ki
t ap méekwe.dd ypor | pri Hi rkfeld sbth bl agq
daxi | i VD XradOlbdib Hmbs at ol HL LLH, Cl L
FLLLH/ HLLLF, ClLLLCI, NLLLH/HLLLN vbD
¢zZzbDrindbp y @ndiml f DUkNdKi sri irylarfiieér dHi s Dt h t.®dov i
gestoril mikdir.

( yda).Di gmgxt ool i f atomlararasé bl aqgnpl

mi gdarda tboshddml mrerap dwnomé KkA.e3 .

kokil 5 2Q&8pal é di agr am&har évbp 1 st
CHLLLO hidrogen rabitoloborini

kp ki P36. csasmaddpmilgd3 to 12420 au. ar al éj e
Jomé, 2 D r d -n°dlioH i¢grl ksfoetl hgi enrdipp Kk mgnt ¢ s ¢
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W ASOSIDILIIANANN 2022242424 W OO IS IZ 1A IS IEIDLT AN 2N WSSOI I IANSNNZO22 AN
(a) All..All 100 % (b) O-H/H~0 155 % (o H..H 153%
. d’ Y d' n d'
s s i
) 4 I
22 2.2 22
2 " e
. . R ]
s A .
L) . .
'2 3
(3 ] '’ 18
o o ot
- d’ o d[ o d.
W 0EONI10IIRANAIIP222420100 A SEOAISITNANANA202T 242820

W 0101244 NR 0224242

(d) Cl--H/H-Cl 13.8 % (e) CHAT-C 9.5 % o F-/--F 827%

24 . 4 ar
ia ; 2. : 24
22 22 : 22
1 ¥ ] Px ] ¢ re ;
. o« .. .- .
. 7

. . R

LR -

2

(5 (F ]

“ o o

oA d‘ oa d‘ L) dl
W OA0R IR 2 VAR IR2R222A20 00 W RN IR NI VA A IR I2AIA D W S0 0020400020222 0

(@) Cl-Cl 6.4% (h) N-H/H~N 5.6 % (i) Cl--C/CCl 5.5 %
kp k2.37.36Bi r | bk mD s i - ¢é¢Nn ¢cbar mag

Cbpdwb2

csanaddbpdéeéat@enlarar aod & q b(ljpB D IMN

c lagp Mpsab ' mu romoliyyat

(C8)Cl 1L (CH)C8 |3.6040 2-x,1/2+y,3/27

(C13)H1 3 L L(@8T | 1/3.0800 2-X,2-y,1-7

(C8)C1 2 L KOB8)C| 2 |3.6506 2-X,2-y,2-7

(CILO)H1 O L N3O 1 |2.5200 X,5/2-y, 1/2+2
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Copdvblni2n 3ar

csas maddbpdbpki qgésa at oml
clagp Mpsab ' mu mmbliyyat
(C4) F1llLLLH]26000 1-X,-1/2+y,3/22
(C4) F1llLLLH(25600 X,3/2-y,1/2+z
(N3) O1llLLLHI{26700 X,y,-1+Z
(C5) H5LLLO]27400 1-x,2-y,1-Z
(N3) O1llLLLH]25200 X,5/2-y,-1/2+7
(F1) C4LLLCI{35410 1-X,2-y,2-Z
CbdwB3
csasmaddp¢ - ¢Hn r kK dotleiipd t o m| a plagbloran 2D6ir nisboti
c laogp Tosir nishoti
1 2
OLLLH/ HLLLU 155
HLLLH 15.3
Cl LLLH/ HLL 13.8
CLLLH/ HLLL 9.5
FLLLH/ HL LU 8.2
ClLLLCI 6.4
NLLLH/ HLLL 5.6
ClLLLC/ CLL 5.5
cLLLrcC 4.1
OoLLLC/ CLLL 3.7
ClLLLO/ OLL 3.1
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Copdvobplg¢ n2.a3r.
csas mada¢ - ¢ n  Hibthikdad lodn| sa olagoioran $08ir nisboti

clagp Tosir nishoti
FLLLC/ CL LI 3.1
NLLLC/ CLLLL 2.2
OLLLN/ NLLL 2.1

FLLLF 0.9

NLLLN 0.8

(a) All..All (b) O-I/H-0 (¢ H..H

(@) Cl-Cl (h) Ne-H/H-~N (i) Cl-C/C+Cl

kp k2.3836Bi r |l pkmblsr kfelbd sahbD t Ds\
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Bet@uoar kEb gt EMmOLLLELH/ BHEEQ@YC! LLLH/ H
@©@CLLLH/ HELLCH/(@WCLLEMWAEL LLH/VHYICE ML L C/ C
c-¢mahpzoriyredd DK ddionk F Uumk s Hyak Balhbbsvi r
gestoril mikdir.

GensaydaOL LLH/ HLLICB,L L L H/CHLLLLIHCIHE EE G/ H
Cl LLENMICHLH/WHICLILM L CHE&LE k B BB giis@alogru r u | punkpul nc
gDl mp anderWaals g ar K @ Ip&s g Iivéolmdrogemr abi t ps aah i r
oynadiéefjaednoB a kK | anajdeaa.nr i°nd g ¢ yndakss D K b iR.B.9-

dag°storil mi kdir.

kb k2.39.Qu r uirdeksi¢, z D ry enrdlpD ik IS @& d drdm ir isf pet | hdi

34 VD 35 birlok miori do36birlok ms i ni n  yal néz hohidtidog e
forglondiyindon onlara izotipik bik mior kimi baxmaq olar .

On | amokekulyarq u r u ( okik2:3.2 vbD 2.3.3) m¢ svitq u r u ldayk. d a
Brom pvozli birlok mior ¢, - ¢(34), pslindd m¢, svit g u r u Malilk &bromfenil
hal €hG6§C5atomundanaksimuma y r € | m&6¥;(Q voaittoovozli benzol
hal €&Gla[C9 atomundamaksimuma y r €-0,008(6) j ] 60,9 ( 2 dlovcoli
dehidralbucagpmolp gotirir, xlor-ovozli birlok m(36) ¢ - anry, v alducaqjsp 64,1
( 2-QiirA

Morkpozdoki diazin qrupu daxil olmagla torsion bucaglar(34) ¢ - ¢m¢ v a f i
olaraqC2i CIiN1iN2 ¢, - A&3( 6 CANILIN2iC7¢ - 4179,1( 3 ypALi N2i
C7iC8¢ - ¢S4 ( 4 pAal ] @5 da guayrj.giymotlor m¢, v adlaraqg
17,0( 5 1M,0( 3 ypA75,4( 4 kinAidir. Rabibu z u n | wpdp lu & ra @drnaak &
h ¢ d wakilindodir vb Elektron b a z as@xidgur ul umol wmatib ar
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gar K élbédokod ér &1 a

Codvol 2.3.4
(34) | - ¢ mdrogen-Dlagpg e 0 me t (r A §92a GoeC1s-¢, rmork pzidir
D-H@ D-H H @ D@D D-H@®
Ce-He@L 1! 0.93 2.92 3.593(5) 131
Ce-Cl @ g, 1.71(1) 3.66(1) 4.710(5) 118(1)
Simmetriyak o d I (Iax+182,-y+3/2z,(ll) x-1/2,-y+3/2z
Codvol 2.3.5
(39 ,)- ¢@ICIl Lligle'omet(rAeua&i&i4¢ mMmorkpzidir
Ci C@p CiCl Cl@p Cc@p Ci C@p
Ce-Cl@xg," 1.71(1) 3.62(1) 4.703(3) 120(1)

Simmetriyak o d |(Iaxr12,-y+1/2z.

S©° z ¢pgiki dzotip birlok wdbp, Ci4HsBrCI:N3zO; (34) vb Ci4HsCI3N3O; (35),
fenil h a | g a biandoéwozzdicilor (34) ¢ - Bnvb (35) ¢ - &£hforgli olur [26,
$.11991121. Aromatik halgalarm¢, v a dlaraq 60.9 (2)Avp 64.2 ( 2 Yehidral
bucadlamal alekudar tébogolor a r a sziinXd-d&llg a r k tedirléiq |
[34¢ - ¢XaBr, 35¢ - ¢CH, CiHL Cllvpo CiCIL L ¢ & r k ®dirlrigobyancaab
m ¢, BvisinD paralelformadabirlok i alavp olaragVan-derVaalsq a r k @dirlériq |
¢-°1 qek gl mk loklondrir. Kristal g u r u | ubki | rakr$eanl adalizi
g °oeirt ki, 34-¢ nk r i s tqgaul réunl gnmasamévacib rolu CL L L H/ (6,1%), C
OL L L H/(BBA%)ICO L L L H(12H7M%)HLCH (11H4%),Br L L L H(84%)L L
NLLLH/ BRR)LVNDCI L LLC/HBYR)LG L K & IDessd M @3B rgi- ¢ n
Cl LLLHHI%LCLCY L H/(13,8%)OC L - H/(18)4%)IHQ L (11:6%),

Cl LLLCBCHENLICH LLH/ @AM NKNCI LLER)gar Kk @&basaqlr e
oyna¥gr pnkristab sintez o | u n ifsafkhalda), k o mp o n eOOOL7 D 1
(12):0.008312)n i s b ogti innvdear¢std gyda
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2.3.1. Supramolekulyar x ¢ s uoHloriypH i r k dotle Bndlizi

(34) VD (35)-in izotipliyi noticosindd hor iki g u r u lquk dud pmpbkogolmb
X ¢ S updpri y mu mipk iod>d k aValekularzoif Brl. Cliblagolori [(34) ¢ - ¢ n ]
yaxud CIL. ClLolagolori [(35) ¢, - ¢ wb pncir daxilindd a-oxu istiganoti boyunca
uzananCiHL Clkg a r k @dirlériqviasapsilp birlok iorr (¢odvol 2.3.6, 2.3.7, kokKil
2.310, 23.11vp 23.12). claw CiCIL L ¢ & r k tedirlérigab @ ¢, svisinbp paralel
kokildp tobpgolorin y a r a n noaia €m. ¥an-derVaalsq a r K tsirléri o dodeol
2.36)¢ - ° | g wrl wl nui°khbrkéomdigir.

Codvol 2.3.6
(34) vp (35) birl ok miorin kristal g u r u |l u Kdq éaintegatochi blaqolorin (A §
X ¢ Ibsh s
c lagp M psafb Simmetriyabmpol | yyat €
1 2 3
Birlok m34
Hio: Br1 3.18 1-x, 1-y, 1/2+z
Bril L L C I 3.5125(12) 1/2+x, 1/2-y,z
Hole L.k H 2.54 1/2-x, -1/2+y, -1/2+z
ChL Le H 2.92 -1/2+x, 1/2y,z
O,k Hal 2.68 X, 1+y, z
Hisk Lok N 2.73 1/2-x, 1/2+y,-1/2+z
Birl ok m35
Hio: Br1 3.13 2-X, -Y, -1/2+z7
Bril L L= C I 3.4847 (14) 1/2+x,-1/2-y,z
Hol L.k H 2.56 1/2-x, -1/2+y, 1/2+z
Clob kgt H 2.98 -1/2+x, 1/2y,z
Oul La H 2.66 X, 1+y, z
Hisk Lok N 2.69 1/2-x, 1/2+y,1/2+z
Codvol 2.3.7

(34)w@5)Birlok mor i n kri st al qur wthioointer@atongkn d ¢
tbmas | ar é noricfloeii z

c lagp (34) (35)
CLLLH/ HLLLC 16.1 15.3
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(34) w(35)Birlok morinink r i st al

CodvDl 2.3.7/ni n ar
gur ul usthinaint&atodia H

tomas | ar & noricllmii z

c lagp (34) (35)
ObLLH/ HLLLO 13.1 13.4
Clb L HH/L L CI 12.7 21.9
HL L L H 11.4 115
BrLLLH/ HLLLBT 8.9 -
NLLLH/ HLLLN 6.9 7.0
ClbLLC/ CLLLCI 6.6 8.3
ClLLBr/ BrLLLCI 5.2 -
ClbLLO/ OLLLCI 4.9 5.8
oLLLC/ CLLLO 3.8 3.9
ClbLLN/ NLLLCI 3.4 3.4
CLLLC 2.1 2.3
BrbL LLC/ CLLLBT 1.5 -
Br L L O/ OLLLBT 1.2 -
NL LLO/ OLLLN 1.1 1.0
ClLLLCI 1.0 5.9
NLLLC/ CLLLN 0.1 0.2
BrL L L N/ NLLLBT 0.1 -

kokil 2.3.10. Birlok m (34)-¢n k r i s t zoci@onnd @ oxuna paralel kokildb

uzandgeljsahd @ z ¢ | ¢ K .
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kokil 2.311 Birlok m (34)-db a oxu boyunca Ci HL ClLplagolorini g ° csbih

g ur u ltosviki.u n

kokil 2.3.12 Birlok m (35)-dp CiCIL L Iblagplori vasibosilp ab-p paralel olan

tobogolDriny ar an ma s é .
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34 |- ¢n dah@aggiave gotnh ioringpkda monfi dnorm qiymotlorini
g°bh g €r méog @HLNDlpa r k Bldgoiognb @y ] ubliv. Of H/HL DL
qar K @doprgil €i ki °1 - ¢ | @orindoad#d@a2g 5D Hiii r ws tadmb d
13.1% obsiri ilD i K | si mmet r iokindm®eang rk¢ qiafhdeltioRya d |
(i Kt i &L B8) & & oageoli égih 2 . 8da koskin simmetrik xtlor
koklindbom® vcuddur .

cvvDldD dp geyd etdiyimiz kimjmo | ek ul | ar amsidbs E fklr m
vi zual | akdg@nsombh gringpkzi¢c nt ¢ nd dEr m&sa mbdt
a- eéqg g épomiépaigor dalfa @it f mol ekul | ssirlbavda b @& ma
izlor i 3 ¢ - ¢kokil 23.13do vb 35 ¢ - ¢ m koKil 2.3.14-da by a nokildbk

veril mi kdir.

Birlok m35¢, - ¢ n b ¢t ¢ psirlog @)rgke ésbn &ogd) €. Ltk H/ KL L
OLLLH/ HICELEQ)L H{eH:LLLLEDSB )y, L L H/gINW-W-IBH/, HRL L
Cl LLLCH®&L k #aGoq il pasinad tosvir edibpn Hi r wthi tesvirtbri ve
tam i ki °1l - ¢ |oprinilved vmd: i r g btrenldb& les | | mypen n
y a x € n poaiot mosablor v -dd) ifad edir.

Birlbk m34¢, - ¢ n b ¢t ¢ osirlog @rgil ésbh &) €l 1t L H/ Ho) L L
CLLLH/ §OLECH/ @HILLCHHC, I (L L H/gHNULU-ICH/, H KL L
Cl L lglaC |k eldgofog il peisined tosvir edibpn Hi r ethi @slvidbri v tam
ki ol - ¢l ¢ doanrvodhvpd.H iz 1 K hintibedd e $ | | mMypen ny°agxt

daxili vb xarici nosablor i -dd) ffad edir.

CowE s

(a) AlLL..All (b) C-"H/H--C
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................

(¢) O-HH-0 (d) ClH/H-Cl

(¢) H..H (h BrHH-Br

L

w N...m...N (‘, c‘...cx...q

kokil 23.13. 34Bi r | bk mD S i - N ¢ bmimamk dizy alsé

sahbp tosvirlori g°storilmikdir

L LLLLLLL] IEEREN
wLLELLLS N - 1 ]
. "

“ = ~ :
. b— - =
- = - -
. ———4 -
. ~
- “
. -
- -
. .
MRV EBUWLGGLwWee sRWWOWEOOOWGS
(a) AllL..All (b) Cl--H/H--C1

i TTTTTTT Y IEEEENEN
. ! . 1 .-.
. = s e
- == - e
. R . oo
- - -
- - '
. -~ 3‘

E R R R R ) - MU AR s

(c) C-H/H--C (d) O-WH-0O
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.........................

< 1
O $ e
.............. : HHHHHHHH
(¢e) H...H (n C1-—C/CCl
R TTTTIT] L 1] T I TTITITT]
QW & &8 /
. {sua Jun " glMsss:  sss
«HHHHHHH S
H T sHO .
(@ Ne-HHN h) C1--Cl

kokil 23.14.35Bi r | bk mD s i - N ¢ bmmamk dizy alsé

sahp tosvirlori gestoril mikdir

Birlbk m 35 ¢, - ¢¢mu miblHii k & dotlerp dn ¢, it plagolorin faiz pay é
kokil 23.14-dpi k i ° barmadiz satlorindd g ° osilir. Cl H/HL Cllg ar kK é |
plagplori de+did 2 .j 9ilp iki simmetrik ganad koklindp tosvir olunur vb Hi r K f ¢
sothinb 21.9% tosir edir ( okil 2.3.16c). CL H/HL Clvpo OL H/HL Dlgar Kk € |
plagplori m¢, v adlaraq,detdia 2 . V@ 3.5 -da( u y jolarag,15.3%,13,4%tpsir
edir) koskin simmetrik xptlor koklindb m° v ¢ u dHdruki birlok mnin Hi r K f ¢
sothinodigor m¢, ®lift mo | e k u | gl aar rkadabeEsdeh ¢e © oedityi azfaiz tosirlori
codvol 2.3.8dbmy¢, q ey kokddpv e r i | Baxmaglaracki, 34vb35mo | e k u |
¢ - ¢vner | doyoriokdenok olar u y j gohr, lakin fenil hal q amé& xifd a
halogenat o ml a Brevm@-ono | méarstal g u r u | u Kotgla modekaukyas
m¢ hi ¥y ananmtxssiadd bozi m¢ wliflikl orin m° v ¢ a b ma sg@&inba

-éxarméexkder .
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2.4. 0, m, pNitrobenzaldehidlorin 2,4-; 2,6-; 3,4-dixlor-f eni | hi dr az
bsasénda m¢vaf i grnsdintezi vodRQA tbdagzi agdai tel nal r

0, m, p-Nitrobenzaldehidki s a s € nd a s i mhdezn fraghéntinthi K
para wziyyptdbh al o g e n a tdivlardiazadiegdrdom (L0a22, 23, 34, 35, 36)
halogen atomunuiristal dizaynaps a sbé € r trdiyfhisnbzorp alaraq2,4-; 2,6,
3,4dixlor-fenilhidrazinbriptod g i gat | ar d a (sxemR.4€)tBdradapsak mi
mbgsod  sintez  edibebk m¢, v a fok miordo b hidrakin - fragmentinoki  Cl

at oml ar é w&miyydimmkestal@inaynats i r i onilnmsié lymu Kk d ur

ooy
H,NHN <. _N
R "0 RIS CH,COOH g, [ N Y™™ o
T - 270 _ ETOH, gaynatma = =
37-45

Ri1=0, m, p-NO,-, R,=2,4-dixlor-, 2,6-dixlor-, 3,4-dixlor-.

Sxem2.4.1.37-45Fenih i d r a zaolnd nam gésné BXENM

Sinteze d i |femilhidrazonlardardixlordiazadientrin sinteziilby a n fumnk-é
sionalg r u p bemzoldhalga sida k vziyyotinin kristal dizaynatosirini m pyybpn
etmok mpgsodiilbo n | armdo ROAtbd qi gaphaeé mekdeéer .

Birlok mior i okil Z.4k1) kristallografigwq u r u bl uukm antodve 2.4&1-dbc

veril mi kdir.

37 38
1-(2,2-dixlor-1-(2- 1-(2,2-dixlor-1-(2- 1-(2,2-dixlor-1-(3-
nitrofenil)vinil )-2-(2,4- nitrofenil)vinil )-2-(2,6- nitrofenil)vinil )-2-(2,6-
dixlorfenil)diazen dixlorfenil)diazen dixlorfenil)diazen

kokil 2.4.1. 37-39 Maddlorinin molekulyarq ur ul uk |l ar é
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Codvol 2.4.1

37,38 vD41 birl ok miorinin kristalografik vbq u r unhblu k ma t |

37 38 41
Formul C13HsCIoN3O; C13HsCIoN30, Ci13HsCIoN3O;
Mr 31013 31013 31013
Kristallik gofpsi Triklinik Monoklinik Monoklinik
Fozaqrupu P1 P2./c P2,
a (i) 7.6115(11) 4.0673(5) 7.11609 (15)

CodvD2.4.2-ni n ar

37,38 w41 birlok miprinin kristalografik v g u r u Iblu « mant |

37 38 41
b, (i) 11.5961 (17) 25.200 (3) 12.689 (3)
c, (i) 37.959 (5) 12.9655 (16) 7.6890 (17)
O, 84.661 (4) 90 -
b, ~ 88.681 (4) 97.662 (5) 105.978 (8)
9" 85.477 (4) 90 -
V, 9( 3325.1 (8) 1317.0 (3) 667.6 (3)
} (hesmb.) 1.326 1.564 0.49
z 8 4 2

Birlok m 37-yp nozor yetirdikdb g © r ¢kn jtro qrupdaolan oksigena t o ml

~

C

azometingrupuilp (f HN=NT CHT) iki hidrogenrabitsi [OL HE (2.620; ), OL NH
(2407j)y ar at mBidx dan88rinqu r u | uigbinidroganrabiblori [(OL HTC
(258 i ), OLNH:-(2621 )] ilpy a n @l @lgeyrikovalentq a r k &dirler qid €
[OL DK3.000j )] m¢ Kk epleidd | nki, Budla NO, g r u p | f@zadalirédinni

° r psinmip plagpdar o | mu kBela ki,.38-in qur ul uNOuqrdwapll&iB é
bucaga | t geripd eniorK bkil 2.4.2). Birlbok m37 -dbisbbuO L@ d-a r K tBsir & g

m¢ Kabl dnmamékdeéer .

kokil 2.4.3dp 41 g u r u | nozorwetiesDk g °onik ki, buradag ¢ chidggen

rabisinin [ O NH [2.377; )] m° v ¢ u dilb y p o digoemolekullardanforgli
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olaragoksigenvp xlor atomua r a s[@Ln&IIEB.286 ; )] geyrikovalentrabitb bmplD
got i r miBu g & r k &dirésqg hite qrupun metavoziyyotdb o | méne & a b é
y ar an ngmn dagmandaburadaCl-O-HN at o ma ma a € énudcadd®edn
tok k etnpsi bug a r K @diri@ygd réa n nmakan&eria Beldliklp, nitrog r up | a
vD Xlor at o ml den®mIh& Inq a s eoaiyyclikied g °ork r | sq ab léak
zamdogkdi zayyaaa g & jeodeidd | mBuradanbeln bir noticoyp
golmpk olar ki, benzoyaldehidina nitro qrupunvp fenilhidrazindispClat o ml ar

voziyyotini doy i ekimkristal qofosb yenidizaynvernok olar[140, s37-43].

“ » §
=4 "%.
>

37.1-(2,4-dixlorfenil)-2- “ 38.1-(2,6-dixlorfenil)-2-
(2-nitrobenzilidenhidrazin (2-nitrobenzilidenhidrazin

kokil 2.4.2. (E)-1-(2,4-dixlorfenil)-2-(2-nitrobenziliden)hidrazin(37) vb (E)-1-(2,6-

dixlorfenil)-2-(2-nitrobenziliden)hidrazim (38)mo | ek ul yar qur ul u

ce
N{ y Cit
i |
N d {

Nt
-

N '
L S ce
‘."-' y cn
hg,\‘

c12
e >
w HING88.68/y 00/

)
‘ - Pl ',K,?
02 '
ce : ¢ \
(] ®
ci ;
J

N

3 o2
0" 113.13
\ N2
v
; v
- o2

o1 - .S

38 41
kokil 2.4.3. 38 w041 birlok morindbomo | ek ul | ar ar as é& wmpidDy r |

vwobucaqgql-qérodogog®@op it | mi kdi r
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Qeydedk ki |, hidrazin molekull arénda i
dixlordiazadiertrdon for g | i ol ar aq, b u Dagmbt e k uMdKaa
edilmbomi Kk di ro.f eBu | hsdrazonl arda mol edsinid |
yaranmas é, kristal eénén g abbindman Kk mexssmaim d |
uzaql ak ma%Soao | & wd dqgauryérnu gfiob yeriok mssloolpgpdari |
ol mukdur . Sintez edil mik fenil hpsa®naz
geyrik oval ent Dap@or k 81 é(0ARAAHC OARANH({2). 37
(3.164i), OAAHMIN3 @00 mi kKrdolru

Sintez 3e4biflemiid hi dr az o Mb-Hrdalardiazadmedy a f
s ntez edi RmDd.kdir (sxem

CCl,, CuCl (1%L
TMEDA (2.5 eq,)
O,NCgH, CesH,4CI, DMSO, o.t O,NC¢H, CgH,4Cl,

37-45 46-54

Sxem2.4.2 46-54Birlok mwiorinina | € n mg s é sxienn

Dixlordiazadienbr i n qur ul mkain aNkMRAR QA at D tam u |
tos di ¢ o | u MaddDiorich u malekulyar g u r u | uakkl aakr éédlalekp
g°os i | m(iokil@.4.4).

L,
{ﬂn T
i "E'I *
46
1-(2,2-dixlor-1-(2- 1-(2,2-dixlor-1-(2- 1-(2,2-dixlor-1-(2-
nitrofenil)vinil) -2-(2,4- nitrofenil)vinil)-2-(2,6- nitrofenil)vinil)-2-(3,4-
dixlorfenil)diazen dixlorfenil)diazen dixlorenil)diazen

kokil 2.4.4. 46-48Birlok mior i ni n mol ekul yar qu
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46-48 Birlok mior 1 ni n
codvoldbv e r i | nodvel 214.2. (c

k ri st abnhlangat paranmetyri agkuarj uél di

Codvol 2.4.2
46,47 w48 madddlor i ni n qur ulbu K
46 47 48
Formul CgHs ClaN4 O, Ci14H7Cl4 N3 O; Ci14H7Cl4N3 O
Mr 391.03 391.03 391.03
a (A) 0.71073 0.71073 0.71073
Temperatur, K 296 (2) 296(2) 296 (2)
Kristallik gofpsi Triklinik Monoklinik Triklinik
Fbza grupu P1 P2J/c P1
a, (i) 7.6115 (11) a=8.0881 (9) a=14.009 (2)
b, (i) 11.5961 (17) b=28.668 (3) b=15.4757 (18)
c, (i) 37.959 (5) c=7.4787 (9) c=31.497 (4)
U, 84.661 (4) 90 90
b, 88.681 (4) 111.756 (4) 90
0 85.477 (4) 90. 90
Vi, (i 3325.1 (8) 1610.6 (3) 6828.6 (16)
] (hesab 1.326 1.613 1.458
z 8 4 8

Xl or atomlar énén bsayré menok figeedi Bpotyaall n @&
S i n tkemtordoe chonbkrsialiar &
aopyenr € é dnie K ohiedB d i

Kri s

orto nitrdbenzoy aldehidios as € nd a
yeti kdiprRQAmbDdkgi oyat | ar é
birlok msindbb e n z oosindbk ¢, vhal ogen atoml ar €
e D psasrsbobi \Bnil grupuanuni xlor atomunun diog molekulun
nitro qrupunun oksigen atom[CI@» ( 3 . $ &pdikingi bir molekulun vinil
qr upunla atkneu ibx[C| AAACI ]Jiloparkadmgk ekovdanf u
kristalmn h@a olga&n maast éonnd

i Ktirak

plagplor hesabéna

bilmbmi k dokil2.4.%).k
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kokil 2.4.5. 48 Birlok msinin mo | e k u | blaapsi ayraakggd g & q xétlgrip

g°si | mi kdir

Beloliklp, belb bir noticoypgolmok ol ar ki kristall a
bir ganunauy] unb polfunksiomal thibkr wiordbBzaman zmman
m ¢, Blit geyri-kovalentblagplor i nb - “@rx ma ga&ud da birg geyri-kovalent

pagolorin tosirlorininbs as  r ol a  ma |l onirk3, sd39840]] unu g° s

25.Feni | hi dr dunksionblg r d @ kkastaléedn z a yvb € n a
r e a k s iisffganmotén b tosiri

0, m, p-Nitrobenzoy aldehidbri bs a s ésimtdzae d i |dmxlordiazadientrdp
aldehid vb hidrazin fragmentindki g r u p Itohiotirenn vbziyyotinin vb s ay € n
kristal gofosinf o r ma | ibDy ma igtad dizaynadaps a s |pED tosir etdiyini
nozorp alaraq[13, s.510; 21, s.15411543; 76, s.482485; 141, s.248; 209, s.1220
1221; 210, s.213215, bu istiganptdp yeni todqigati eila p ar € | Bald ki,d &
aldehid fragmentind nitro, f | ¢ d@imetilamin, metoksi g r u p |hamzn,
fragmentina isb elektrodonormetil (4-CHjs; 3,5-(CHs). vD elektroakseptosian (4-
CN) g r u pdaxd etrebklp m¢, v adixlordiazadiendr sinteze d i | omi | K&RQAL n
tod qi q atplaa réd Mggyyon € d i. | nki, kodi ihallardafunksional gruplar
hotta r e a k s istiganmtieprbelb tosir edir. Sintez olunan birlok miorin fizioloji
aktivlik g ° oeptpoyini do gabaqcadars ° pmbk olar. Qeyd eddk ki, birlok miprin

torkibindp azo grupun,heminaldixlorovozli ikigat rabitonin, farmokor CH; vb NO,
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gr upl alr bussasasverir [164, s.205207).

K | dtaraq hidrazin fragmentindki halogena t o m| &lek&odanaor dimetil
g r u pilb oz édrok 2-NO, vD 4-F benzoyaldehidbrininr e a k sa g at al &
sinteze d i Ibink molorin kristal g u r u | ovwelki todgigatlardasinteze d i |Ami
[(E)-1-(2,2-dixlor-1-fenilvinil) -2-fenildiazen] [13 s.510] maddsi ilID m¢ g aly 1 ¢
todqgig e d i | mBukcd¢isre.- b osak mpgsod dixlordiazabutadient dmmolorinin
sintezi ilb y a n aaK & iidbk miordp yaranan yeni geyrikovalent plagolorin
° yomilmpsi o | mu Kenilhidrazinvp 3.5-dimetilfenilhidrazinbs a s &intekzedilbn
f eni | hi dCClalzroenal kasripelgmqe dair | ér(sixexnd5.1).

cl_ _cl
B | N
R_OAO NH,NHAr R_;(j/§ NNHAr  ccl, cuCl RN A
P4 > = _— > |
C,H5OH TMEDA, DMSO =
3,55-58 9,59-62

R=-H,-NO, 4-F
Ar=H, 3,5-CH,

Sxem2.5.1. 55-62 Birlok miprinina | € n mg s e sxerm
Sintez edmo mink qlvir ulliptoxkdii N MRl b5 56 vDkE@ U T
birlok miorinin NMR spektrbri pdbbiyyat nol u ma tol¢, & it @d ¢ixltk64, s.205
207; 241, s.564%650; 260, s.13341337. 61 vb 62 birlok miorinin molekulyar
gur ulRQAtbdag iéq a bshsm tosdigqead | | O Dkik 2151 1):

(E)-1-(2,2-dixlor-1-(4-f lorfenil)- (E)-1-(2,2-dixlor-1-(2-nitrofenil)-
vinil)-2-(3,5-dimetilfenil)diazen vinil)-2-(3,5-dimetilfenil)diazen
kokil 2.5.1. Dixlordiazadent ®mmlorinin molekulyarg ur ul uk |l ar €

Sintezo | u nbirlokk wiordon 61 vb 62-nin kristalografikvb g u r umblumat
| aarkéa ] épdveldoee r i | (ondve 215.1).
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Cobdvol 2.5.1

61 w62 birlok mlorinin kristalografik v pg u r u |pu &« mant |

61 62
Formul C16H13Cl2FN; CgHesCl4N4O;
Mr 323.18 331.97
Kristallik gofpsi Rombik Triklinik
Fbza grupu P212:12; P1
a, (i) 5.4674 (10) 7.6115 (11)
b, (i) 15.586 (3) 11.5961 (17)
c, (i) 18.687 (3) 37.959 (5)
U, 84.661 (4)
b, 88.681 (4)
g 85.477 (4)
Vi, (i 1592.4(5) 3325.1 (8)
] (hesmb. ), 1.348 1.326
Z 4 8

Al é nbmléxkkmiorin (61, 62 kristal q u r u | mwvvolki abdg@atlardasintez
s.4550] 4-(2,2-dixlor-1-((3,5-dimetilfenil)diazenilvinil) -N,N-

dimetilanilin vb 9 (E)-1-(2,2dixlor-1-(2-nitrofenil)vinil)-2-fenildiazenmaddlori il D

edi | MiB{14,

m¢qagds | mi kdir .

B.
4-(2,2-Dixlor-1-((3,5-dimetilfenil)diazenil)vinil}N,N-dimetilanilin
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(E)-1-(2,2-dixlor-1-fenilvinil) - (E)-1-(2,2-dixlor-1-(2-nitrofenil)vinil)-
2-fenil-diazen 2-fenildiazen
kokil 2.5.2. A, BvD9birlok mior i ni n mol ekul yar qt

Aillbm¢ q abg ia sna n &€ g fenilhidraginmolékulundaelektrodonometil
gr upl alde@dmelekulundasp elektroakseptonitro grupunvpf | @atomunun
o | mé&rsstal gofosin d 1z a y kmiskah gofpsin hocminb, gofosdbki mo | e k u | |
s aywbhadikipdbomo | e k u | geya-kowaleratbla@olorin parametmrinops a s |
tosiret mi kdi r .

Ma r a g ki,epavakr todgigatlardasintez e d i | 9mME)«-(2,2-dixlor-1-(2-
nitrofenil)vinil)-2-fenildiazen B, vb 62 (E)-1-(2,2-dixlor-1-(2-nitrofenil)-vinil) -2-
(3,5-dimetilfenil)diazen bimk miorindon forgli olaraq 61 (E)-1-(2,2-dixlor-1-(4-

f | fermlwvinil)-2-(3,5-dimetilfenil)diazenbirlok mwsindd ClL. Cllolagplori m¢, K ah i
edilmomi kK @uispgur ul dag 8 a g nkihng, 9, A, B vD 62 birlok miprindbn
forgli olaraq61-dp CH; qrupununH a t o md aaurm®lekulunvinil grupununxlor

at o milpyeniéCIAA Wdrogenrabitdlori y a r aénndd&{fja t o mbirdirinéibn
maksimum mpsabdb yerlbk mivixnoticodb k r i sd iad @yine thenmda ik Kk d i
Buradanbelp bir gonaotb gpimok olar ki, benzolh a | g a sfunksidrnalki € u m | a
tobioti kristal dizaynaps a s Iptép tosiredir[2, s.230236] (kokil 2.5.3).
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A. (E)-1-(2,2-dixlor-1-fenilvinil )-2-fenil-diazen

-
«
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9. (E)-1-(2,2-dixlor-1-(2-nitrofenil)vinil )-2-fenildiazen

B. 4-(2,2-dixlor-1-((3,5-
dimetilfenil)diazeni)vinil )-N,N- 62. (E)-1-(2,2-dixlor-1-(2-nitrofenil)
dimetilanilin vinil)-2-(3,5-dimetilfenil)diazen
kokil 25.3 k t o milxetlor mo | e k u | dewikavaleatCé A Aldgd@oini
g © osirt
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Beloliklp, mpyybn e d i | nki, kedzoyaldehidimp vb fenilhidraziro m ¢, wlit
funksional q r u p Idaxit edilmpsi geyrikovalent blagolorin parametmbrinp tosir
e t nvbbuplagolor kristal gpfosind | z a yonz2 gosl @ suntdob ¢ mu 2 r mi K
[4, s.56].

Elektroakseptogrup olan nitro grupu elektrodonordimetilamin il D bvbz edbrok
todgigatlardavame t d i r i Digmi fenithidrazonlardanforgli olaraq 4-dimetil-
aminobenzoyaldehidi ilp 4-siano-fenilhidrazin bs a s ésimtdza d i | (Epd-@-(4
(dimetilaminbenzilidenhidraznil)benzonitril (63) ilD eyni koraitdb ap ar é |
reaksiya z a maosas reaksiya mphsulu olarag m¢ v a flixlogdiazadien deyil
fenilhidrazonundimeribk msi noticosindd farmazant ompsinin a | € n M ayyoa
edi | rexemds5.2).

NHNH, C HSOH /©/\ \©\
H3C\N/©/\ /©/ CH;COONa
&n Hy 90%

H

CCl,, CuCl (1%) : N
TMEDA (2.5 eq,) \©\
DMSO, o.t

65 5-10%

70%

Sxem2.5.2. 63-65irlbk morinina | € n mg s é sexenm

Farmazart dmmposinin bmplb goimpsinin sbbobi - 0 x e h tbirlom amb3-dix |
benzolh a | g a lelektroas & x| eénj; @liflid nip lagpd a r dBelw ki, benzol
n ¢ohori a r a s’é€ meykovalentq a r K esin@igy a&r a mpotieosnéb kristal
daha kompakt qgabl ak dpzjmsimpd a e rotaikydratraegkodnél
Hi dr az on umm MR hom doRQA métodu ib tosdigibndiyindon hom do
bebbir ehtimaletmk ol ar ki , roldudd&bsni zyoal Diknagnva n"@ s
geyrtk oval ent opsglerri vné | yearioiEosmd sn® | ek ul | pgabar
ki -il mik, bu da hi dsiionocoon mo Ksstdm2.54).ar ér
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kokil 2.5.4. Benzoln ¢phoriar as'€maé a Kteskrier q | &

Sinteze d i 16865 birlok wsinin g u r u RQAkmetoduilp tosdigo | u n mu
gur ulkkk25bdo& er i | mi kdi r .

s
g
i

! ¢ 5./ .»)& AN
- ST A /}/7‘ : \1”/\ifi
’j;\ . ‘

[

/w‘\‘?/;\%”
63.((E)-4-{2-[4- .
(dimetilamin)benziliden] 65. (E)-4-{(2,2-dixlor-1-[4-(dimetil-
hidrazinil}benzonitril amin)fenil]vinil) diazenil}benzonitril

64.(2)-1,4-bis(4-sianofenil}4-(dimetilamin)-5-[4-(dimetilamin)benzil]famazan
kokil 255A 1 & nbméx kolorin molekulyarg ur ul uk |l ar é
Al é nbmékkmlorin kristallografigvbqg u r unbluukma & k a y endveldo é

ver il (ovvel 2152).

Codvol 2.5.2
63, 64 vD 65 birl bk mlorinin kristallografig vbq u r unhblu k ma t |
63 64
Formul Ci6 HigN4 Cs2 Ha2Ng
Mr 264 528
Kristallik gofosi Monoklinik Triklinik
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Codvbl 252ni n ar

63, 64 0 65 birlok miorinin kristallografig vbq u r u Iblu ®« mant |

63 64
Fbza grupu P2i/n =
a, (i) 6.0325 (8) 11.3580 (19)
b, (i) 7.5897 (10) 11.732 (2)
c, (i) 30.814 (4) 12.428 (2)
U, 90 108.058 (5)
b, ™ 90.885 (5) 98.545 (5)
g 90 99.731 (5)
V., (i 1410.6 (3) 1515.8 (5)
;] ( h eglsna | 1.278 1.009
Z 4 4

Qeyd ek ki, f ar ma z @ ® In atlieg saimlorino ma | | k ol dtuj
X ¢ S upHDr psgsg °© Drgk ibu reaksiyadarfarmaza | ayer@ @ | € g s akimu
g e rspektrabistifadp etnok olar.

Qeyri-kovalentq a r «k @abprop enerjisim ¢, v akiovalgntrabitblorin ener;jisi
iID m¢ g abgpixeyli ak a] ékiemg vliik vbpo yay él nga’®sréenh ar
r e ak s igyeadméknimmu mtosiri holledici ola bilor. Molekulyar g ur u |
formulundandag © r ¢ okilng enzoln ¢phorinin g a r K é@2beétnmpsi neticosindd
yaraamé 'k’ g a r K tesiri@in (R.&2; ) vb elbcd do nitril grupunung o nrrolekut
larlay a r a @ Ime ukij hidrogenrabitsinin [(2.72]; ), (2571 )]ol mh s 8 a b &
molekullar¢, T ¢ istiganotdd cquyrugquyruce, paralelolaraqch aquyruce prinsipi
[88, 5.661663;89, s.889891]ilD bir-birino maksimumy a x € n | aBk ispssendaé r
dimeribk mmphsulununé4 a | & n ngotsike-néak mé K1d1es2428; 142 s.77
78] (kokil 2.5.6).
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kokil 2.5.6 63 Molekulunda™-" q a r k tedirler ¢d h&rogenrabiblori g é & q €
xptlorlbg °ocs & | mi kdi r

cdobiyyatda f eni | hi dbuatpodimerdx @ n e a kK s | bpmsihda r &
mpblumatlararast golinsb db h e bir haldaonunqg u r u RQAKmetoduilp tosdiq
ol un ma mMesa dlagagaldehidbrin f e ni | hi dsraaszéomd dawm €k u |
oksidiok mwsi z a malaaér abirlekgmkimi dimeribk mmbhsulununa | & nkpad é
spektr owmeNMRImetad b tosdiq edilmbsini g © oeniok olar. Belb ki,
m Hlifl or [168 s.11812( dimeribk mmpbhsulunund a v a m$ € n peydedorok
gur ul yal buenzetodlar vasibsilp © yomdiklorini geyd e t mi bk d@izim |
misaldaisb dimeribk m mphsulununmo n o k ryiestti akl déb RQA Ivamsiibskil D
gur ulP yomiul mi6d @irlok )osinD nNbzor yetirsdok g %ok ki, birlbk mwnin
davaonl rea speassebobi mo | ek ul 2 @Y @ ¢ @hsdggen rabitbsinin
(NHA A ANBSG ) vDAr-H A A A(RIG4%; )) olmas & (kakilr 2.5.7).

‘:,{. ol ¢
% QA
3 h
o NO99
2045 >
,i:m B e e }'m. . & Y
" il e BT _ 2 o
oG o, =~ = 2208 A aate S TR
At " W alk
“\v T % r 2845 8% < - o= 2208 .1 5n
b NO11 = D | ¢ < y N!,:
ha] 2118 . - J
- <)
!"ﬂs [ Yoy ad o - 4
-':" % ¥ v
M‘fdy e A\
= D o W
S =

kokil 2.5.7. 64 Birlok msindb mo | e k u | hideogearabiDsriéq € g & oxodlmlp
veril.mi kdir
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Y u X a deyildntoro psaslanaragdimeribk m mphsulununa | € n mahdingah é
olunanmexanizmia K a ] &xtradk@°ocs 1 | miKkdlarag TMEDA m¢ hiot i
fenilhidrazonuntautomerformayall k e -bsimb awuerir. Sonraisp hidrazonlay a x € |
mpsabdb yerlok msi noticosincdbmo | e k u | tikileno (&N @abitBsininy ar a i ma
vbD m¢va@r qpl ammmsihda 64 birlok msinin i farmazant Smbsinin
al ésibnamerir.; mu mi disb bud e v plor sinxronb awverdiyindbn reaksiya

mexaniizmi¢, - @ aj exdnaitkkld etnok olar.
H
N

H
N L %
H,C \©\ R7” N7 R,
3 \lil CN
CH

3

H
R,—N—N=CH—R; |

— K\HB 1} tautomer =
\ S _
R,—N-—N=—=CH—R; — > R,—N=—=N—CH—R; —/> Ry,—N=N—CH,—R; 1II

o e

ZH
B

A
R,——N=——=N——CH,—R;

L — .
R;——C—N=——N—R,

ps
N

z
ZT
O
I
|
£

RZ\N/N\ N\N/ ~ _— N’N\ N\N/
R4 H H
H H N~
R4

Sxem2.5.3. 64 Birlbk msinina | € n ma ;@ m&anizmi

Tod q i q @avdmetdiarok hidrazinfragmentina elektroaksepto€N pbvbzinb

elektrodonor CH; qrupu pvozlpdikdo f ar maz an én a Ib ediimpanis & ,
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yal ynwé&iks é x é/nall alixiooaliazadiena | néédké 67 Birlok msining u r u | u

RQA metoduilptosdigibpn mi ¢ 1d,is.A550].

Cl

~ CCl,, CuCl (1%) /©EE _N
N DMSO, 0t N

| 66 |

Cl
H
N

67
Sxem 2.5.4 (E)-4-(2,2-dixlor-1-(p-toluldiazeni)vinil)-N,N-dimetilanilinin a | & n me

sxemi

kokildbndog ® r ¢ nkimp i st al én f ;o ma k a kGhalslalr
[3.39 9]ivDC | L L LH gegrikav@edhtpldoplori r ol 0 y buDiagpler d &
doq € g@ axodogog °s i | m(i kil @.5.9)

kokil 2.5.8. (E)-4-(2,2-dixlor-1-(p-toluol-diazenil) vinil}N,N-dimetil anilinin (67)
mol ek ul y a pbirlgkumiuriod kelk uM | a DagBpe i hp a @k @ q

xptlorlbv er i I.mi kdi r
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Benzol h al q a | oapeedici d a u p |ha rikesin elektroakseptorolduqda
reaksiya mph s u | | anali@imbd nmblum o | mu kkd wmoi n K | far ma
dixlordiazadienbrdo a | € n ma méokkdié,r .oioB daxlindd hidrazon ilkin
aldehib par - al akn roé dad@ird u z liakrté r luktp mea k s i y i
pdobiyyatlardarastgolinmosi il D tamizaholuna bibr (sxem 25.5) [18, s.116131;19,
s.328329; 63, 5.420421;187, 326;261, s.524.

H
. CHiCOOOH \©\ —
O5N H,NHN CH,0H, qaynatma O,N R

68,69

O

CcCl,, CuCl (1%)

TMEDA (2.5 eq,)
DMSO, o.t

" .

R=NO,, CN

\

Sxem2.5.5, p-NitrobenzoyaIdehidiDs a s @etd sintezing, mu mexanizmi
Amma nitro grupunyerini benzolha | q a gparavmtiyyotdon metavbziyyptd

doy i K dispk @& a k s geydigimgyyone d i | mBurud i® m-nitro grupunun
del ok alilkatetnmmaokialpb i r lmlaaqmdarol d u] unu okbldr.ii ma

H
SN-N CcCl,, CuCl (1%
CN TMEDA(25eq)
DMSO, o.t
NO, 4

Sxem2.5.6. 70-71Birlbk miorinina | é nmeaasizmi

Sint ez exmdr mink gloir ullptoskdii N MARI 681 GOuD<7d u T
birlok miorinin NMR spektrbri bdbbiyyat nol u ma tol¢ &at ®d ¢ kIl 184, s.197
206, 191, s18819(0. Al & nmMébklok mnin g u r u RQA & s uilpubsdiq

edi |l mi kdi r .
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kokil 25.9. (E)-4-{[2, 2-dixlor-1-(3-nitrofenil)vinil]diazenil}benzonitrilin  (71)
molekulyarg ur ul uku

Belolikl b, sinteze d i Impiv kfénilhgirazondgd63) mo | e k u | "} gayra r a
kovalentg a r kK édirlerig lo @ m&RQA& metoduilo mpyyon e d i | vodigor
reaksiyalardarorqgli olaraq,aldehidfragmentina elektrodonodimetilamin,hidrazin
fragmentina isp elektroaksepto€N qrupununo | mablcesind yaranan -~ geyrk
kovalentq a r K tedirlerq le @ k s istigatieona | émoh s ul 1 @ x e wmé n
kri sdiad eeymma&suatdp tosire t mi Budunlay. a nmmgygone d i | mi
ki, dixlordiazadieniipy anf e 2i | h i rdfb aguupl pansig@ ilp bir-birini
cozb etnpsi noticosind dimerlbk mwsi b aw e r WD by isb reaksiyadabsas mphsul

olanfarmaza reésinteziroyol a - mé [&4d, 6 24-28].

2.5.1. Nitro vb metil grupu saxlayanfenilhidrazonlar os a s € n d a

dixlordiazadienlorin sintezi, antibakterial xasolori

cdbbi yyat ndamoh uéennead duj u ki mi nitro
birlok mior yok K @ant i mi k mtorb makkdidou sBununjlay a n anetie
gruplbamrmé - oxmorb iantimkrob xas®lorini g ¢ ondirir.  Mplum
pdobiyyatlardad © rmetil grupu saxlayand o y malneekt o bodilmi mpa&ayen
bakt er ikytaal na ré8taghylacoccusaureus, Pseudomonasfluoresceny
mayalar(Candidaalbicang vb filamentousg ° bloklorinp (Alternaria sp.,Penicillium
sp)garnkgéks anti mi kr ob sakbtpievali iry il mi xkldmas é

Nitro vbD metil qr up | & u & @& &® osilln xas®lorini nozorp alaraq

pvwolcodbn s i nt e & 20e3@ vol62birlok miorindb me t i | grupl a
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artérmaql a bmgyyon] mgadgt ikvoikil @k &k ¥y ar an mas
edrok 3.5-dimetilfenilhidrazinos a s € n &b 78ca maddlpr sintez ¢
(sxem2.5.7).

cl__Cl
N |
Sn-N ccl,, CuCl (1%) NN
O2N » O,N
TMEDA (2.5 eq,)
DMSO, o.t
72,73 74,75

Sxem 2.5.1E)-1-(2,2-dixlor-1-(nitrofenil)vinil)-2-(3,5-dimetilfenil)diazenbrin

al é@énmasé s xemi

Boz i si nt e zx modn antipakterial aktivliifio y ug a - mapbp m
tod gi q edi | mioaw, birlok wi&io mohienum ingibirlok d i r i c i
( MRKigatdur ul akdéilpmagyyome tead o mi kdi r .

Sintez e di | T™ic K no@ id qgurul uku R QA dahae t

tosdigbn mi k di r .

(E)-1-(2,2-dixlor-1-(3-nitrofenil)
vinil) -2-(3,5-dimetilfenil) diazen
kokil 2.5.10Dixordiazadiendrin molekulyarq ur ul uk |l ar é

Burada da75-ci mada ilp pvvolcbdon s i nt e &2-ci enddahinmkristal
di zaweahamé t rboengolp thm bziyyatisil®d magad lkag  vmesiq a
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apar él RBAkimla@n gat |l agéndadmiyhygpo!| ek ul gegwrir a
kovalentg a r k @dirler ;mP & ¢ b dNidkaugrupunaromatikh a | q a/migyiti@
doy i BkKimm¢ plift n ° rabibloriny ar a mmakssso i d nmukdur .

kgkil 2.5.11 Qeyrikovalentolagplor g € g @ axologov e r i | mi K d |

kokildbn do g © r ¢ nkimi, Y2 birlok msindd molekullara r CKIEI [3.485
i ] blagpsi vb molekuldaxilipnikogenN@| [2.930 ] blagosim¢, K aplo i @ n mu K
G°r ¢ nd ¢, \owaddatomtdra r anss@b Van-derVaalsr a d i u scomadpé n ¢
[(Cl +CI=1.75+ 1.75=35 ), (N + CI=1.55+ 1.75=3.30j )] k i - i Byn Zamanda
74 birlok msindd molekuldaxili pnikogen N@Z| [2.926 j] plagpsi ilb y a n a K
mo | e k u | xalkogeaQ@&|$2884, 3.301 ], lagolori dom¢, K alo il & n mu K
ki, bura damplum Van-derVaalsr a d i u gCl4+Oel& % E52=3.27 | ) cbomindbn
ki -ikdir.

Belbikibbu mi sal da da nitr o @zayyinu kristdd e n
di zay n#dtoginlprx tet d iogmbkmolar. g © st

2.5.1.1 Birl ok miorin antibakterial x ¢ s utbloriy y

Kimyovi birlok miorinin antibakterialaktivliyi Escherichiacoli BDU12, Acent
tobacter baumaniiBDU32, PseudomonaseruginosaBDU49, Klebsiella pnevme
niya BDU44 vb Staphylococcusaureus BDU23 bakt eri ya K t
° yomi | mi Kéndyovirbirlok miorin bozilori ilk dofbo |l ar aq oyuqga-n
mayyon e di | mokihilokrmor B@1 2% qgat él é qd@MIO) me

hazérl anmékdénra- éQimeal @ébymflfeiatdd@d n y akrm n
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zonasé 9Dibdbgunan gticolbveodvoldpg °os 1 | mi vl 2.5.3).( C
Codvol 2.5.3
Bakterial K t a mb ar & B moinmntibakterial aktivlyi vbpi nhi be =z o

diametri (mm)

Acenitobactel Escherichia Klebsiella |Pseudomona| Staphylococcu

Bi r | baumanii coli pneumoniae aeruginosa aureus

BDU32 BDU12 BDU44 BDU49 BDU23

20 11.00 15.50 14.50 17.00 11.00

74 19.50 16.67 17.57 20.33 18.67

8 16.33 14.33 16.67 15.67 13.33

62 16.00 16.33 16.67 15.33 13.67
32 - 12.33 15.33 12.67 -

75 15.33 16.00 16.33 18.67 14.67

20Birlok ms i n i ordiyignBtiedior bakterialk t a m| gaar tBginegpnantbox k
o | mwpdahay a xnetiebni PseudomonaseruginosaBDU49 bakteri:
gamgemsmi xdir

Noticolordbon dd g © r ¢ n d ¢, ¥4x bkliok nmnin antibakterialaktivliyi b a K q @
birlok miorp niskoton bakterialk t a md) @& rd&hay a xokléd wajk keadri | mi
CodvDl 253-don g ° r ¢ n d74¢ ¢ 0ok immmimaksimal antibakterial aktivliyi
StaphylococcuaureusBDU2 3 bakt er i ya xetdainmlnairwadnidra
zoif aktivlik Acentobacter baumanii BDU32 w Staphylococcusaureus BDU23
bakteriya Ktoaanl an méAd eédmaimgod b m¢ g apbgpi s
PseudomonagseruginosaBDU4 9 bakt er r yo@ yok andioakieaal q
aktivliyi 74c ¢ maddayi kK et dirmi kdir.

Birlbk m8 vb 62-nin maksmum vb minimal antibakteral tosiri, s € r a s € n a
olaragKlebsiella pneumoniaeBDU44 vb StaphylococcusureusBDU23 bakteriya
Kt amlgaarggyan | e nmékdéer

Al é n diocolordon molum oldu ki, 32-ci birlok m digor maddlor ilp
m¢ g agpi zeif antibakterial aktivliyp malikdir. Beb ki, onun maksimum

aktibakteral wsiri KlebsiellapneumoniaeB DU4 4 bakt er i y aordiyit a
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halda, Acentobacter baumaniiBDU32 v StaphylococcuaureusBDU23 bakteriya
kKul t ural ar &sniérnorrgofmiskki dkiarf.é na t

Acentobacter baumaniiBDU32 k ul t urmra s k u Idti gr apdpa7b-di a
birlbk myp qar&«&ha okyhpksas!| éq n ¢ ma yRseudon®nasd i
aeruginorsaBDU49 kul turaséna qgqarkeé anti bkak
olar.

74> 75> 20> 8> 62> 32

Kimypvi birlok miorin oy u g a - ma pnilentaotidakterial aktivliyini byin
etdikdon sonra bmin birlok miorin minimum inhibirbk d i r i cé (gvaKt Q)| é
durul akdé rotgom imemiodri n |

Codvol 2.5.4
Birl ok miorin minimal inhibirl ok mq a tgé la& /enl) ( €

_ t?gggti_er Escher_ichia Klebsiellg Pseudqmonas Staphylococcug

P paumans | oSO | PTEITONRS agugnosa | s
BDU32
20 500 1000 2000 500 1000
74 31.25 1000 1000 500 31.25
8 500 1000 2000 500 2000
62 1000 1000 2000 500 2000
32 - 1000 1000 500 -

75 500 2000 2000 500 2000

Codvol 2.5.4dpg ° oeildiyi kimi,ba kt er i ya ok kinyvimadablora r €
niskoton 74-c ¢ mgpoddr K€ dBmslsas!i exy m¢ may Dki bet
birlok mnin Acentobacter baumanii BDU32 w Staphylococcusaureus BDU23
bakteriya kt amlair<ig/ aBllyg,ad|5nmég kgd®usrt.

Codvol 2.5.3dbn g°r ¢nd¢ébyidt ¢ kiDomad d-iMAsgddomonas
aerugino>saEBDU49' a qgar k& 50 Oou dcagyhilikiok lkoil Imume2@ mi
birlok ms i ni n DMIK®Ii gi° sitki gat aorlaripkemioo il mu Ml
g ° oeidisi Klebsiella pneumoniaeB D U 4 4 bakt er i y2800 éng/ng - ¢
aral egye mana kd i r .
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20, 8vD 75 birlok ms | ni n MHCIQ Aapritadacter baumanii BDU32
bakteroyaxsxlganiéll déej enda 5068 62marlbkmusi ilo d
yox | an él0D@&ngohldaok k s | et mi kdi r .

Acentobacter baumaniiB D U 3 2 Staplmylococcusaureus BDU23 bakteriya
kul tural aré digpr 3haiddbi prpohilmy dnigaqam
negmayi kK etdirmbopmi kdir . Hor i ki met od
mbDl um oMdg waddbp di gbpr bakt erAcentabaaet a
baumanii BDU32 [gram(+] Vv D Staphylococcus aureus BDU23 [gram{)]
bakteriyal araénnta ngiakrrkoéb yackktsiovkl i y b mal i

Beldlikl b, bu birlok miorin ilkin antibakterialg © oeidilorindon  a y d € niki o |
metil grupuolanbirlok mior bir metil grupunamalik olan birlok mwiorb niskoton daha
aktivdirlor. Eyni zamanda,nitro g r u p | aron&atik dalqad a kgziyyotinin bu
xas®lorp tosiri Dldp edilbn noticolordp © z ¢, an ¢, @kjldD g ° o5 imi  KBeblb ki, m-
nitro benzoyaldehidbs a s &inteza d i |dixlerdiazadiendr o- vD p-nitro benzoy
aldehidios a s &intek@ | u ndixloxliazadiendbrdon dahay ¢ ke k t 1 v I i kK
et di r[BlB &6d4-69F.

2.6. Dixlordiazadienlor ¢, z gintezdbo v e isimtanlarikimi. Metil -2-fenil-2-
(2-fenilhidrazon)a s et at eén ( Eihids{(n®d 1 z o mer |

cvvoki todgigatlardag ° s i kij $intez o | u n dixlokdiazadiendr °© z
unikal g u r ul g Rown\a e rsintanlan hesab edilirlor. Belb ki, birlok miprin
torkibindb m¢, wlit funksionalg r u p lod M&asoek u lamougrupun, heminal
ato m| adied sistemini) o n | g rzasmtezb a x € m® nwdearsintenlarikimi
aktuadil eBeBla®nlardant r i a z m¢ klilasmiéheterotsiklikbirlok m
lorin vp bir - o m¢okkob g u r u Ibidok Imorin a | € n malksnebirlok am kimi
istifadbo | u n refisiizdonmpyyone di | mi kdi r .

Mphz bu b a x & msirden e d i | dixiordiazadiendrin n © wib- ev bi |
reaks hoyamk ar € r i $pimii x d 1 r halkgendrid hidrolizi noticosind
(E)-1-(2,2-dixlor-1-fenilvinil)-2-fenldiazenins o | vol i z r meetdl(E)¥4)% a s
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fenil-2-(2-fenil-hidrazor) as et at | r éga riezoemeer | $1i7, rs.40d]|z
(sxem2.6.1).

OCH,
Cl Cl H,CO___O 0
i =
NS
NN CH,OH N . HN—@
—
t
76 77
metil (Z)-2-fenil-2-(2-fenil- metil (E)-2-fenil-2-(2-fenil-
hidrazono)asetat hidrazono)asetat

Sxem2.6.1. Metil (E)/(Z)-2-fenil-2-(2-fenil-hidrazor) a s e t sntezi ar &€ n

Reaksiya noticosindd hor iki izomein 1:1 niskotindb a | € n mh &yyod
edi | mBirktodmiorin.g u r u NMRkvo RQA me t o dld °aypmé | m{ okild i 1
2.6.1).

(2)-metil-2-fenil-2-(2-fenilhidrazon)
asetat (E)-metil-2-fenil-2-(2-fenilhidrazon)
asetat
kokil 2.6.1.76vD 77 birlbk mwsininmolekulyarg ur ul uk |l ar é

Reaksiyanoticosindb sintez o | u n metik2-fenil-2-(2-fenilhidrazona s et a-
(E) / (Z2) izomerbr g a r &alovkaxr o mot o yasiasfiby pis @&bome k a r
g u r uNMRrbpdgigatmetoduilDm pyyone d i | rkokik @.6.2r5).
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kokil 2.6.2. 76 MaddsinintH NMR spektri

[¥5] 0 r~ g

0 N 0w ®@—=mMmaQ ~ o
o o] — ¥ ¥ Mmoo o) o
] 3] m NS a o ~
b=t = ot (o oot iad) =1 <

T T T T T T T T T

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 11? ( 1)00 90 80 70 60 50 40 30 20 10
1(mg

kokil 2.6.3.76 Maddsinin3C NMR spektri
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kokil 2.6.4.77 MaddsininH NMR spektri
=1

nm
RREHH >
o o)
gopo
AR

130.5 130.0 129.5 129.0 1285
f1 (mm)

200 190 180 170 160 150 140 130 120 11(% (1(30 90 80 70 60 50 40 30 20 10
1 (Mg

kokil 2.6.5.77 Maddsinin3C NMR spektri

Spektran dog © r ¢ nkimi, ¥ igomep mponsubolan *H NMR spektindp NH
hidrogenins i q hidrdgénrabitosi h e s a labazod salbyp s ¢ r ¢ K N2 ¢
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m.h). E izomerind isb bu m¢, v adignathidrogenrabitbsio | ma d é 7 izomeba n
nistoton g ¢ ¢ $alpdp (8.17 m.h) m¢ kK apheiddi | mki, kodnlar da reaksiya
noticosindD hor iki izomering a r € Kaél] éémddedjar@aan & bedirt[6, s64-66]. 76

vD 77 birlok miorinin NMR spektibri pdobiyyat nDl u ma tplg @&t Bdégsdizg3s |
s.13091314.

Al é bidok miorin antimikrob xas®sinin o | ma zrp a@araqdixlordiaza
dienlbri m¢, wlif spirtiorlb r e a k s itoggay le @ n évmmgpyyon e di | mi «
hidroliz reaksdalastes dred a dtinds)oytid gpiriti ilbiso
24 s aattindomed dniBadbrradi koamiémi mposh fy am r e
s otrilbptor s bpmg 61 b o | dmpbypimkao vesr@&xerh2.6.2) [7, s.338]

Reaksiya ticosindbhor i k| I z 0 mebm NMR ham dé RQAanstedn €
vasibsiilbs ¢ but ol un ma sodbhiygatddoba tipnbadwy ®or a 9 al én
bozi m pllifl or [235 s.1309131( yalnéz Dbir i zoomekBizim a

metoddiggr r eaksi yal ar dan pfarglonneirzeynadardandadn ¢
hor iki izomerin tbm db blavb mohsul kimi bioloji aktiv 1,2d i az et i n abér

do forglonir ki, bu da brofimizdon r e a kob r wpélghi égn to | u n ay psasn u

OR
Cl Cl RO o) 0
| H _N\
N’,N ROH \N'N\© HN—@
Q0 —
+

78-80 81-83
Cl_ClI

R—C2H5 n'C4H9 u§|u 'C4H9
y @
N

84

verir.

Sxem2.6.2. Fenilsirkbt u r K ulsdrorou Dmblorinin vb 1,2-diazetina | € n ma s

78 Birlok msinin Z izomerinin NMR spektrincki NH hidrogen atomunun
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kokil 2.6.6. 78 Maddbsinin*H NMR spektri
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kokil 2.6.7.78 Maddbsinin1*C NMR spektri
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kokil 2.6.8. 81 MaddbsininH NMR spektri

kokil 2.6.9.81 Maddbsinin'*C NMR spektri
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