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OZET

Cahsma-1

N-(2-aminofenil)arilsilfonamitler (1-5) o-fenilendiamin ve cesitli
benzensulfonilklorirlerin tepkimesinden sentezlendi. Ardindan bu bilesiklerin Schiff bazi
turevleri (1a-1f; 4e) farkl aldehitler kullanilarak sentezlendi. Daha sonra, 1-5 bilesikleri
Pd(OAC); ile etkilestirilerek notral-dort koordine Pd(1l) kompleksleri (6-10) sentezlendi.
Sentezlenen butin bilesikler FT-IR, EA, and NMR spektroskopisi teknikleri ile karakterize
edildi. Butun kompleksler benzilalkoliin benzaldehite dontsum tepkimesinde HslOg esliginde
asetonitrilde katalizor olarak kullanildi. Butiin kompleksler ortalama dizeyde bir aktiviteye
sahip olduklari goruldi. En yuksek katalitik aktivite 9 bilesigi ile elde edildi.

Cahsma-2

3-Amino-N-aril-benzensulfonamitler (1-3) m-fenilendiamin ve cesitli
benzensulfonilklorirlerin tepkimesinden sentezlendi. Ardindan 1-3 bilesikleri [RuCly(p-
simen)], dimeri ile tepkimeye sokularak bir seri rutenyum (11) kompleksi sentezlendi (4-6).
Son olarak emdirme metodu ile SiOj-destekli Ru(ll) kompleksleri sentezlendi (7-9).
Sentezlenen bilesikler ve materyaller NMR, FT-IR, TG/DTA, nitrogen adsorption—desorption
(BET), SEM-EDX teknikleri ile karakterize edildi. Ayrica, 4-6 komplekslerinin kati hal
yapilari tek kristal X-1smi1 Kirinimu ile tanimland.

4-9 bilesik ve materyallerinin hepsi asetofenonun transfer hidrojenasyon tepkimesindeki
katalitik etkinlikleri incelendi. Butin katalizorler aktif katalizor olarak belirlendi ve ligant
Uzerindeki substittie gruplarin etkileri incelendi.

Cahsma-3

(E)-N-{2-[(2-hidroksibenziliden)amino]fenil}benzensulfonamit  Schiff = bazi  bilesigi
sentezlenerek IR, NMR, UV-VIS spektroskopisi ve tek kristal X-1sin1 Kirmimi teknikleri ile
karakterize edildi. Ayrica kuantum kimyasal hesaplamalari density functional theory (DFT)

yontemi ile 6-311++G(d,p) taban setinde molekdler, spektroskopik ve bazi elektronic
Ozellikleri incelenerek deneysel veriler ile karsilastirild.

Anahtar Kelimeler: Aromatik Silfonamitler, Schiff bazlari, Kompleks, TG/DTA, XRD,
Katalizor.



ABSTRACT

Study-1

N-(2-aminophenyl)arylsulfonamides (1-5) were successfully synthesized by the reaction of
o-phenylenediamine and various benzenesulfonylchlorides. The Schiff base derivatives (1la-
1f; 4e) of those compounds were obtained using different aldehydes. Then, a series of
neutral-four coordinate Pd(Il) complexes (6-10) were prepared from the reaction of Pd(OAc),
and 1-5. The synthesized compounds were characterized by FT-IR, EA, and NMR
spectroscopy. The complexes were used as a catalyst in the oxidation reaction of benzyl
alcohol to benzaldehyde in the presence of HslOg in acetonitrile. All complexes showed
satisfactory catalytic activity. The highest catalytic activity was obtained with 9.

Study-2

3-Amino-N-Aryl-benzenesulfonamides (1-3) were successfully synthesized by the reaction of
m-phenylenediamine and various benzenesulfonylchlorides. Then, a series of ruthenium
complexes (4-6) were prepared from the reaction of [RuCly(p-cymene)], and 1-3. Finally,
SiO,-supported Ru(ll) complexes (7-9) were prepared by an impregnation method. The
synthesized compounds and materials were characterized by different methods such as NMR,
FT-IR, TG/DTA, nitrogen adsorption-desorption (BET), SEM and EDX. Also, the solid state
structures of 4-6 were determined by single-crystal X-ray diffraction. 4-9 were used as
catalysts for the transfer hydrogenation of acetophenone. 4-9 showed good catalytic activity
and so the effects of the different groups were also examined.

Study-3

The Schiff base compound (E)-N-{2-[(2-
hydroxybenzylidene)amino]phenyl}benzenesulfonamide has been synthesized

and characterized by IR, NMR and Uv-vis spectroscopies, and single-crystal X-ray diffraction
technique. In addition, quantum chemical calculations employing density functional theory
(DFT) method with the 6-311++G(d,p) basis set were performed to study the molecular,
spectroscopic and some electronic structure properties of the title compound, and the results
were compared with the experimental findings.

Keyword: Aromatic Sulfonamides, Schiff Bases, Complexes, TG/DTA, XRD, Catalyst.






GIRIS

Genel Bilgiler

Sulfonamitler genel olarak bazik ortamda primer aminler veya sekonder aminlerin sulfonil
klorir ile tepkimesinden elde edilirler [1]. Stlfonamitlerin 6nemi cesitli sentez yontemlerin
gelistirilmesine neden olmustur. Bunlardan bazilari sulfinik asit tuzlarmin hidroksilamin-O-
sulfonik asitle tepkimesinden [2], arilsulfonil azitlerin indirgenmesi ile [3, 4], elektrofilik azot
kaynagi olarak bis(2,2,2-trikloroetil)azodikarboksilat kullanarak Aromatik ve alifatik sulfinik
asit tuzlarindan [5], sulfinat transfer reaktifi olarak sodyum 3-metoksi-3- oksopropan-1-
stlfinat kullanarak alkil veya aril halojenirlerden [6], pentaflorofenil etilensulfonatlara
organo halojendrlerin katilmas: [7], bunu takiben aminlerle pentaflorofenil grubunun
stbstitlisyonu ile sulfamoil Klorir kullanarak Aromatiklerin sulfamoilasyonu ile [8], sulfinik
asit (RSO,H) wveya siilfenik asit (RSOH) in yikseltgenlerle amidasyonu siyano
stlfonamitlerin elektrokimyasal indirgenmesi ile elde edilirler[9].

Bu grup bilesiklerden olan, 2-anilino nikotinil arilsulfonil hidrazit bilesikleri hem go6gus,
akciger, lenf, melanoma, kolon, bobrek kanser hiicrelerine kars: aktiftir hem de antibakteriyal
Ozellik gostermektedirler [10].

O H/N—%ZO

Sekil 1. 2-anilino nikotinil arilsulfonil hidrazit bilesigi

Bu grup ligantlarin kompleks bilesiklerine 6rnek olarak; substitie N-2-piridinstlfonamit
ligantlar1 ile metal atomlar: gesitli koordinasyon bilesikleri verilebilir. Bu ligandin Co(ll)
katyonu ile olusturduklart nétral [ColL,L kompleksleri (L' = 2,2-bipiridin veya 1,10-
fenantrolin) elektrokimyasal yolla elde edilmistir. Kompleksler piridin halkasi Gzerindeki
substituentlere bagli olarak [Ng] veya [N4O2] yapisinda bozulmus oktahedral geometriye
sahiptir. [Co(tsémepy).phen] kompleksinde ise, tsémepy CioH;SO2N2(CHs)s ligandi Co
atomuna piridin N ve amit N atomlar1 ile baglanmakta ve besli halka olusturmaktadir.
[Ni(ms6mepy).bipy] bilesigi de benzer sekilde kompleks olusturmakta, iki disli ligant amit ve
piridin N atomlar1 ile Ni(Il) atomuna baglanmaktadir [11].

2-piridinstlfonamit bilesigi monoklinik sistemde kristallenir ve birim hicrede 4 tane molekdl
bulunur. Bu molekdller birbirlerine sulfonil O atomu ile piridin N atomlar: arasinda olusan



ikiser tane hidrojen bag: ile baglanmistir. Bu yap: molekulde tautomerik yapida imido (1)
yapisinin amido (11) yapisindan daha baskin oldugunu géstermektedir [12].

o &

O|O
N

=~ “NH |\N
\l =

Sulfametiazol ilacinin [MLz(py)2(OH,)2], M= Co, Ni, Cu kompleksleri oktahedral yapidadir.
Tekdisli ligand, metal atomuna tiadiazol N atomu ile baglanir [13].

Cesitli islevsel grup iceren katalitik kullanimi yoninden degerli molekullerin basit yollarla
sentezi, toksik reaktiflerin kullanimindan kagmilmasi, islemlerin az basamakta ve ucuz olmasi
katalitik tepkimelerin kullanimin1 gerektirmektedir. Kimyacilar icin en buyik zorluklardan
biri sentez stratejisindeki spesifik bir kistm olan; sicaklik, baz, ¢ozucu igin etkili katalitik
metotlarin uygulanmasidir.

Schiff bazlar1 (-C=N-) gecis metalleriyle kolayca kompleks olusturmas: 6zelligi ve bu tar
maddelerin termal kararlilig: ile iyi bir katalitik 6zellik sergiledigi bilindiginden konu uzerine
olan ilgi son yillarda hizla artmaktadir. Bugiine dek pek ¢ok tiirde metal-Schiff bazi igeren
kompleks sentezlenmistir[14-16]. Sulfonamid grubu iceren metal kompleksleri cesitli organik
tepkimelerde katalizor olarak kullanilmaktadir [17-19]. Ancak, monosulfolanmis-1,2-
diaminlerden tureyen Schiff bazlari ile ilgili ok az calisma yapilmistir. 1998 yilinda Balsells
ve arkadaslar1 Kiral sulfonamid\Schiff baz: iceren ligantlarin sentezi ve karakterizasyonunu
yapmistir [20]. 2000 yilinda Balsells ve Walsh sulfonamid\Schiff bazi ligand: iceren bazi
metal komplekslerini allilik alkollerin asimetrik siklopropanasyonunda kullanmistir[21]. 2005
yilinda Cortez ve arkadaslar1 sulfonamid\amin ligandlari iceren Ru(ll) ve Rh(l)
komplekslerini asetofenonun transfer hidronjenasyonunda katalizor olarak kullanmistir[22].
2007 yilinda Wu ve arkadaslart sulfonamid\Schiff bazi ligandlari iceren Aliminyum
komplekslerinin sentezi ve karakterizasyonunu gerceklestirmis L-lattitin halka agilma
polimerizasyonunda aktif katalizér olduklarin1 gostermistir[23]. 2009 yilinda Soltani ve
arkadaslar1 sulfonamid\amin ligand: iceren Iridyum kompleksleri sentezlemis ve bunlarin di-
substitue nitro alkenlerin katalitik olarak indirgenmesinde kullanmislardir[24].



GEREC VE YONTEM
Cahsma 1:

Aromatik Sulfonamit ttrevlerinin genel sentez yontemi

R-benzensulfonilkloririn (10 mmol) 10 ml THF ¢6zeltisine trietilaminin (20 mmol) 5 mI’lik
cOzeltisi yavasca eklendi. Birka¢c dakika sonra o-fenilendiaminin (10 mmol) 5 ml THF
cozeltisi yine yavasca eklenerek oda sicakhiginda 12 saat sire ile karistirildiktan sonra
tepkime karisimi 1 saat geri sogutucu altinda 70 °C’de tutularak reaksiyon sonlandirildi.
Coken kat1 yan drin olarak ayrildi. Nihai drin THF c¢ozlcisunin vakum altinda
uzaklastiriimasi ile elde edildi. Son olarak uriin metil alkol (5 ml) ile yikand:.

Schiff bazi tuirevlerinin genel sentez yontemi

Elde edilen R-benzen sulfonamit turevlerinin (10 mmol) 10 ml metil alkol ¢Ozeltisine Aratik
aldehitlerin (10 mmol) 5 ml metil alkol ¢ozeltisi ilave edilerek 24 saat sure ile oda
sicakhiginda manyetik Kkaristirict ile  karistirildi.  Ardindan  ¢ozlcusti vakum altinda
uzaklastirilarak trun kloroform (5 ml) ve dietileter (10 ml) ¢ozeltisinde kristallendirildi.

Sulfonamit Pd(11) komplekslerinin genel sentez yontemi

1, 2, 3 ve 4 numaral bilesiklerin (10 mmol) 2 mI’lik DMSO c¢d6zeltileri tizerine Pd(OAcC), (5
mmol)’ 1n 2 ml DMSO c¢ozeltisi eklenerek tepkimenin tamamlanmasi icin 70 °C’ de 12 saat
stre ile manyetik karistirict ile karistirildi. Cozlcist vakum altinda uzaklastirildiktan sonra
dietil eter (20 ml) ile yikanarak saf trln elde edildi.

11-13 komplekslerinin genel sentez yontemi

DMSO (2ml) icindeki 1a-1f ve 4e (0.50 mmol) ¢ozeltisine DMSO(2 ml) i¢indeki Pd(OAC);
(0.25 mmol) cozeltisi eklendi. Reaksiyon karisimi 72 saat boyunca 70 °C’ de karistirildi ve
isit1ld, ardindan sogutuldu. Cozlcl vakum altinda uzaklastirildi. Olusan urun dietil eterde
(30ml) yikand1 ve vakum altinda kurutuldu.
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Sekil 2: Sentezlenen ligant ve komplekslerin olusma mekanizmalar:

Katalitik Cahsmalan

Sentezlenen bir seri yeni stlfonamit ligantlarini igeren Pd(I1) kompleksleri benzil alkoliin
benzaldehite oksidasyonu reaksiyonunda kullanildi. Tipik bir oksidasyon reaksiyonunda, bir
Schlenk tlplne solvent solusyonundaki alkol, oksidan, ¢ozlci ve kompleks birlikte ilave
edildi. Bu karisim 70 °C’ de karistirildi. Reaksiyon GC ve TLC ile takip edildi.

Oksidan se¢iminde H,0O,, Hs10¢ ve havanin Oy’ ni incelendi. Optimum kosullar igin, benzil
alkol ve drnek oksidan bilesenleriyle bir seri deney yapildi. Son olarak, 0.01 mmol aromatik
stlfonamitleri iceren yeni Pd(ll) kompleksleri, Immol benzaldehit ve asetonitril igcerisinde
1mmol HslOs “in 70 °C’ de 120 dakikada en iyi donlstimi yaptig: bulundu. Bu kosullarda
benzaldehit tek Grln olarak gorildu. Sonuclarinin karsilastirilabilmesi icin, reaksiyon ayni

ortamlarda gerceklestirildi.

Pd(ll) complexes

OF o
@ T T8Y6 709G, CH,CN (5 ml)

O~



Sekil 3: Katalitik reaksiyon semasi
Reaksiyon tamamlandiktan sonra karisim, oda sicakliginda dietil eter (10 ml) ile ekstrakte
edildi, sonra silika jel yardimi ile organik faz ayrildi ve ¢Oziicller vakum altinda uzaklastirilip
konsantre edildi. Bilesiklerin safligit GC ve TLC ile kontrol ve takip edildi. Sentezlenen
komplekslerin katalizor olarak iyi bir aktivite gosterdigi belirlendi.

Katalitik deneyler gosterdi ki, 90 dakikalik bir sure de katalitik aktivite artis1 13 <6 <7 <12
<10 <8 <11 <9 numaral bilesikler seklindedir. Sonuclar Tablo 'da 6zetlendi.
Argon atmosferi ile havaya agik ortamda yapilan denemelerin dontsiim karsilastiriimalarinda
bir degisiklik olmadigi gozlendi. Muhtemel mekanizmanin asagidaki sekilde oldugu
distnulmektedir.
|Pd()|
H;104

HIO; + 2 H,0
[Pd(IV)I

Sekil 4: Muhtemel Reaksiyon Mekanizmasi

Onerilen prosediiriin, basit olmas, inert atmosfer gerektirmemesi ve diisiik sicakliklarda kisa
strelerde yapilabilir olmasi sistemin en biuyik avantaji olarak ortaya ¢ikmaktadir.

Cahsma 2.

m-fenilendiaminden tUreyen silfonamitlerin genel sentez mekanizmasi (1-3)

R-benzensulfonilkloririin (10 mmol) 10 ml THF ¢ozeltisine trietilaminin (20 mmol) 5 mI’lik
cOzeltisi yavasca eklendi. Birka¢ dakika sonra m-fenilendiaminin (10 mmol) 5 ml THF
cOzeltisi yavasga eklenerek oda sicakhginda 12 saat sure ile karistirildi. Ardindan tepkime
karisimi 1 saat geri sogutucu altinda 70 °C’de tutularak reaksiyon sonlandirildi. Coken kati
yan Uriin olarak ayrild1. Istenilen tiriin THF ¢oziiciistin vakum altinda uzaklastiriimas: ile elde
edildi. Son olarak urtin metil alkol (5 ml) ile yikanip ve kloroform/dietileter (15 ml 1:3, v/v)
karisiminda kristallendirildi.( Sekil 5)



N(C;Hs);

H
THF, 25°C, 12 h. 0=4-0
-N(C,Hs)s.HCI .
- —< )—é —@ —< :}—OCHg 3
1-3
1 2 3

Sekil 5: NMR numaralari ile birlikte ligantlarin sentez semasi

/U)\O
—;U
Pyl
:/
sy =2

1-3 ligantlarimin [(p-simen)RuLCl,], 4-6 komplekslerinin genel sentez menizmasi

Schlenk tlpine, 1-3 (0.50 mmol)’ nin 5 mI’lik metil alkol ¢ozeltisi tzerine [RuCly(p-simen)].
(0.25 mmol)’ nin 5 mI’lik metil alkol ¢ozeltisi eklendi ve reaksiyon karisimi 12 saat boyunca
manyetik karistiricida karistirildi. Vakum altinda ¢oziiclsu uzaklastirilip, dietil eter (20 ml)
ile yikand1 ve kurutuldu. Nihai trtin metil alkolde kristallendirildi Sekil 6.

_ R — — - C ]
m
[RuCly(p-cymene)], x|
2 O0=g=0 2 Cl—Ru O—a—0
| MeOH, 60°C, 12 h /N 9
HoN NH Cl H,N NH
@
L 3 _
1-3 4-6

Sekil 6: NMR numaralar1 ile birlikte komplekslerin sentez semasi

SiO; destekli [(p-simen)RuLCl;], 7-9 materyallerinin genel sentez mekanizmalan

[(p-simen)RuLCl,]-SiO;, literatlrdeki yayinlanan prosedir degistirilerek hazirlandi[25].

-cymene)RuLCl [(p-cymene)RuLCl,]-SiO.
ey R ] D ethyl ether (@ ml) 0 e o) o212
4-6 7-9

Sekil 7: Materyalin hazirlanisi
Tipik olarak, 85 mg % 99.5 lik SiO, ve 15 mg 4-5 ligantlari 3 ml dietileter icerisinde

karstirildi. (Bu oran, her bir katalitik deneyde kullanilan katalizér miktarmi ayarlama amaci
ile rastgele secildi.) Bu karisim 3 saat kahverengi bir stspansiyon olusturulana kadar
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ultrasonik banyo da karistirildi. Cozlicusi vakum ortaminda cekildi ve turuncu kati olustugu
gozlendi.

X-1isinlan Analizi

Tek kristal X-igin1 analiz verileri IPDS 1l goranti levhas: dedektori ile STOE
difraktometresinde birlestirilmistir. Blttn difraksiyon 6lgtimleri oda sicaklhiginda (296 K) Ka
radyasyonunda (A=0.71073 A) w-tarama modunda Mo ile kaplanan grafitler kullanilarak
gerceklestirildi. Bitun geometrik yerlesmis H atomlar1 OH, NH, NH;, Aratik CH, metil CH
ve CHs atomlar: igin sirasiyla 0.82, 0.86, 0.90, 0.93, 0.98 ve 0.96 A sabit bag uzunluklar: bir
riding modeli kullanilarak olusturuldu. H atomlarinin yerdegistirme parametreleri komsu
atomlart (OH ve CHs icin 1.5U¢) Uiso(H) = 1.2Ueq degerine sabitlendi. Metanol
cozeltisindeki 4 kristal molekilin inversiyon merkezindeki duzensizlikleri hakkinda 0.5 e
sabitlenen butlin atomlarin doluluklari incelendi. Dlizensiz su molekulleri icerisindeki ¢ok zor
model olan 6 molekilinun ¢ok genis yer degistirme parametreleri vardir. Bu nedenle, Platon
‘un komut SQUEEZE bosluk bolgelerinin elektron yogunlugu modelinde kullaniimistir. (0.5,
0.5, 0.5) ve (0.5, 1, 0) merkezli 91 A® hacimli birim hiicreli iki oyuk bulunmaktadir. Her bir
oyukta 15 elektron iceren yaklasik bir ¢ozict su molekuli tahsis edilmistir.

3. Cahsma

N-(2-aminofenil) benzensilfonamit ligandimin genel sentez mekanizmasi (1)

50 ml tetrahidrofuran (THF) igerisindeki benzesulfonil klorur (1.1 g, 10 mmol ) ¢6zeltisi 100
ml THF icerisindeki 1,2-diaminobenzen (1.29 mL, 10 mmol) ve trietilamin (2.82 mL, 20
mmol) ¢ozeltisi icerisine damla damla ilave edildi. Reaksiyon karigimi 3 saat boyunca reflux
edildi ve sonrasinda sogutulup stzildi. Ucucu maddeler uzaklastirildi. THF ¢ozeltisindeki
kahnti kristallendirildi. Kati stizintl bu islemle ayrildi. Sonucunda agik kahverengi kristaller
elde edildi.(% 92 verim, E.N:443-445 K)

(E)-N-{2-[(2-hidroksibenzilidin)-amino] -fenil}-benzensilfonamit ligandimin genel sentez
mekanizmasi (2)

25 ml metil alkol icerisindeki 1 (1.24g, 5 mmol) ligand: salisilaldehitle (0.4 ml, 5 mmol)
birlikte karistirildi. Oda sicakhginda 24 saat sure ile reaksiyon devam ettirildi. Reaksiyon
sonucunda ugucular ortamdan uzaklastirildi. Kalintt metanol icerisinde kristallendirildi. (% 75
verim, E.N.:402-404 K)

(E)-N-{2-[(2-hidroksibenzilidin)amino]fenil}benzenesulfonamid  Schiff baz:i bilesenleri
anlatilan yontemlerle sentezlendi ve IR, NMR, UV-VIS ve tek kristal X-ray difraktometresi
ile karakterizasyonlar1 yapildi. Bunlara ek olarak, kuantum kimyasal hesaplamasinda
kullanilan DFT (density functional theory) nin 6-311++G(d,p) metodu temelleri ile bilesik
basliklarinin molekiler, spektroskopik ve bazi elektronik parametrelerinin hesaplama
caligmalar1 yapildi ve sonuclar deneysel verilerle karsilastirildi. Deneysel ve teorik data
bulgulart i1yi bir uyum icerisinde oldugu gorildid. Enol imin/ keto amin tautomeri
mekanizmalar1 PCM (polarizable continuum model) yaklasimi ile gaz ve ¢Ozelti fazlarinda
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incelendi. Gaz ve c¢ozelti fazinda enol imin —keto amin transfer isleminin enerji ve
termodinamik parametrelerindeki termodinamik olarak tek bir proton aktarimimnin olumsuz
oldugunu gdstermektedir.

COzuci etkisinde ters reaksiyon igin ¢oziculer arasinda artan polaritenin dlctlebilir olmasinin
da etkisi vardir. Tahmin edilen dogrusal olmayan optik bilesik 6zelliklerinin ¢cok daha blyuk
oldugu bulunmustur.

0—S—0 O0—=8—0

NH NH
[ I .H C[ H.
N‘ o N~ o
N
Enol-imine (E or OH) form Keto-amine (K or NH) form

Sekil 8. Keto-enol formu (tautomerik formlari)
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BULGULAR

Cahsma 1.
NH, ‘
o O
NH,
N(CH )
-N(C;Hs)5-HCI e
THF, 25°c 12 h.
! H H
R-CHO N-$ Pd(OAc),
: :NHZ
25°C, 12 h. 15
MeOH R R 70°C, 12 h.
— _ DMSO
1(-H a |-H -AcOH
2 [-4-NO, b |-4-Me
- 3 |4-'Bu ¢ |24-Me),
ﬁ@ 4 |4-0cH, d |-2.4,6-Me),
@[ ° ° -4-nPr : -4-N02
+  Pd(OAc), f |4-0CH,

if 1, 1y, 4, c
b RI
70°C, 72 h. R@ . /
DMSO

-AcOH

1a-1f, de \ 0=s=0 |
N N
O 0
if 1a-1d
3
70°C, 72 h. N R
DMSO 4 b
-AcOH x 0—S$—O0 6-10
o c
6 : \R' Q :

Sekil 9. Sentezlenen ligant ve komplekslerin sentez semasi

Aromatik Sulfonamit ttrevlerinin karakterizasyonu:
'H-NMR *C-NMR, IR ve Elementel Analizleri

N-(2-aminophenyl)benzenesulfonamide (1)

Verim: %. 92 Hesaplanan C12,H12N20,S: C: 58.05; H: 4.87; N: 11.28; S: 12.91; Bulunan: C:
57.13; H: 4.91; N: 11.25; S: 12.90. *H-NMR (400MHz, CDCls) 6:4.18 ( 3H, CsHs-(NH,)NH-
S0O,-CeHs); 6.47-6.59 (' t, 2H, Bnz-Hy-(NH2)NH-SO,- CsHs); 6.80 (d, J=8.03, 1.25 Hz, 1H,
Bnz-H,-(NH2)NH-SO,- CgHs); 7.01-7.07 (t, 1H, Bnz-H,-(NH2)NH-SO,- C¢Hs);7.43-7.50 (t,
2H, CsHs-(NH2)NH-SO,-Bnz-Hp); 7.54-7.62 (t, 1 H, CgHs-(NH2)NH-SO,-Bnz-Hy); 7.75-7.81
(d, 2H, CsHs-(NH2)NH-SO2-Bnz-H,); *C-NMR (100 MHz, CDCls): 127.57 (2C, -NH-SO,-
CsHs (Co)); 129.03 (2C, -NH-S0,-CgHs (Crn)); 132.12 (1C, NH S0,-CeHs (Cp)); 117.65,
119.27, 121.44, 128.59, 129.06, 138.78, 143.62 (7C, Ar). IR (cm™): 3479, 3390, 3204, 3071,
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2863, 2791, 2720, 1621, 1584, 1498, 1464, 1449, 1406, 1313, 1295, 1262, 1214, 1181, 1146,
1091, 1030, 1000, 971, 941, 911, 853, 754, 732, 716, 687, 666, 608, 558, 535, 477.

N-(2-aminophenyl)-4-nitrobenzenesulfonamide (2)

Verim: %. 75. Hesaplanan C12H11N30,4S: C: 49.14; H: 3.78; N: 14.33; S: 10.93; Bulunan: C:
49.20; H: 3.72; N: 14.30; S: 10.95. 'H-NMR (400MHz, CDCl3) J: 6.46-7.10 ( 4H, Bnz-
(NHz)NH-SOZ- C5H4-p-N02); 7,95 (J:8HZ, d, 2H, BnZ-(NHz)NH-SOZ- CeHz(Ho)-p-NOZ);
8,32 (J=8Hz, d, 2H, Bnz-(NH2)NH-SO,- CsHz(Hn)-p-NO,); *C-NMR (100 MHz, CDCls);
117.4, 118.8, 124.2, 124.3, 128.5, 129.0, 129.6, 130.5, 144.7, 170.9. IR (cm™): 3469, 3380,
3240, 3122, 3105, 3036, 3859, 1615, 1517, 1498, 1475, 1463, 1399, 1378, 1369, 1348, 1332,
1310, 1253, 1207, 1162, 1107, 1087, 1030, 1009, 975, 960, 948, 934, 904, 853, 846, 817, 790,
739, 678.

N-(2-aminophenyl)-4-t-buthylbenzenesulfonamide (3)

Verim: % 85. Hesaplanan Ci6H20N20,S: C: 63.13; H: 6.62; N: 9.20; S: 10.53; Bulunan: C:
63.15; H: 6.59; N: 9.24; S: 10.48. *H-NMR (400MHz, CDCls) 6:1.33 (s, 9H, CsHa-(NH2)NH-
SO,-Bnz-4-C(CHs)s); 7.47 (d, j=8 Hz, 2H, CgHs-(NH2)NH-SO,-Bnz-m-CH-4-C(CHj3)3); 7.68
(d, j=8 Hz, 2H, C¢H4-(NH2)NH-SO,-Bnz-0-CH-4-C(CHs)3); 6.51-7.05 (4H, CeHs-(NH2)NH-
SO,-Bnz- 4-C(CHs)3).*C-NMR ( 100 MHz, CDCls); 31.1, 35.2, 117.1, 118.6, 121.2, 126.0,
127.4, 128.5, 128.9, 135.9, 144.4, 156.9. IR (cm™): 3465, 3386, 3066, 3039, 2960, 2908,
2868, 2792, 1623, 1596, 1500, 1463, 1405, 1368, 1362, 1322, 1293, 1267, 1258, 1215, 1197,
1153, 1111, 1087, 1030, 1015, 943, 915, 852, 831, 755, 734, 661, 624, 572, 547, 517, 472.

N-(2-aminophenyl)-4-metoxy-benzenesulfonamide (4)

Verim: % 82 Hesaplanan Cy3H14N203S: C: 56.10; H: 5.07; N: 10.06; S: 11.52; Bulunan: C:
56.13; H: 5.11; N: 10.05; S: 11.57.

'H-NMR (400MHz, CDCls) 6:3.86 (s, 3H, CgHa-(NH,)NH-SO2-Bnz-4-OCHs); 6.92 (d, j=8
Hz 2H, C¢Hs-(NH2)NH-SO,-Bnz-m-CH-4-OCHea); 7.68 (d, j=8 Hz 2H, CsHs-(NH2)NH-SO-
Bnz-0-CH-4-OCH3); 6.51-7.06 (4H, CgsHs-(NH2)NH-SO2-Bnz- 4-C(CHs)s).*C-NMR (100
MHz, CDCly); 55.6, 114.1, 117.2, 118.7, 121.3, 128.7, 128.9, 129.7, 130.4, 144.4, 163.2. IR
(cm™): 3465, 3369, 3239, 3075, 2979, 2947, 2846, 1615, 1593, 1576, 1496, 1462, 1439, 1415,
1383, 1323, 1302, 1259, 1214, 1193, 1183, 1153, 1112, 1090, 1008, 928, 897, 828, 801, 743,
727,717, 684, 667, 643, 629, 605, 578, 555, 534.

N-(2-aminophenyl)-4-n-propylbenzenesulfonamide (5)

Verim: % 74 Hesaplanan CysH1sN,0,S: C: 62.04; H: 6.25; N: 9.65; S: 11.04; Bulunan: C:
62.07; H: 6.22; N: 9.64; S: 11.06. *H-NMR (400MHz, CDCl5) &: 0.94 (t, j= 8 Hz, 3H, CeHa-
(NH2)NH-SO,-Bnz-4-CH,CH,CH3); 1.66 (m, j= 8 Hz, 2H, CgHs-(NH2)NH-SO,-Bnz-4-
CH,CH,CH3); 2.65 (t, j= 8 Hz, 2H, C¢H4-(NH2)NH-SO,-Bnz-4-CH,CH,CH3); 6.47-7.67 (8H,
CsHs-(NH2)NH-SO2-Bnz-4-CH,CH,CH3).*C-NMR (100 MHz, CDCly); 13.9, 24.4, 38.1,
117.4, 118.9, 121.5, 127.8, 128.8, 129.1, 129.3, 136.3, 144.6, 148.8. IR (cm™): 3445, 3364,
3235, 3036, 2961, 2928, 2867, 1622, 1597, 1505, 1495, 1465, 1409, 1376, 1325, 1313, 1250,
1213, 1184, 1159, 1116, 1089, 1033, 1019, 929, 902, 876, 843, 817, 804, 743, 733, 692, 666,
611, 593, 559, 533, 501.
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Schiff bazi tirevlerinin karakterizasyonu:
'H-NMR ¥C-NMR ve Elementel Analizleri

la

Verim: % 80 Hesaplanan CyHi1sN20,S: C: 68.55; H: 5.18; N: 7.99; S: 9.15; Bulunan: C:
68.53; H: 5.20; N: 7.98; S: 9.17. 'H-NMR (400MHz, CDCls) : 2.47 (s, 3H, -N=CH-CsH.-
(CHa3)p); 7.01-7.73 ( Bnz-H, 13H); 7.82 (s, 1H, CsHs-NH-SO,CeHs); 8.16 (s, 1H, CeHa-N=
CH-CsHs-(CHs),). *C-NMR (100 MHz, CDCl): 21.7 ( 1C, -N=CH-C¢H,-(CHs),); 128.7
(2C, -NH-S02-CgHs (Co)); 129.1 (2C, -NH-S0O,-CgHs (Cm)); 117.0, 125.4, 127.1, 127.5, 129.7,
129.7, 129.9, 132.0, 132.7, 139.1, (10C, Ar), 159.6 (1C, -N=CH-CsH:-(CH3)p-(CHs),). IR
(cm™): 3227, 3057, 3030, 2964, 2886, 1619, 1596, 1577, 1498, 1483, 1448, 1406, 1383, 1371,
1336, 1323, 1313, 1292, 1273, 1211, 1169, 1158, 1091, 1072, 1047, 1027, 999, 989, 967, 940,
918, 880, 856, 846, 835, 812, 757, 729, 685.

1b

Verim: % 85 HesaplananC,;1H20N,0,S: C: 69.20; H: 5.53; N: 7.69; S: 8.80; Bulunan: C:
69.22; H: 5.50; N: 7.72; S: 8.84. 'H-NMR (400MHz, CDCl3) ¢: 2.41 (s, 3H, -N=CH-CgH,-
(CH3)p-(CHa)o); 2.50 (s, 3H, -N=CH-CsH2-(CH3)p-(CHz)o); 6.99-7.79 ( Bnz-H, 12H); 7.84 (s,
1H, CgH4-NH-SO,CsHs); 8.45 (s, 1H, CeHs-N= CH-CgHs-(CHs),-(CHs)o). **C-NMR (100
MHz, CDCls): 19.6 ( 1C, -N=CH-CgH>-(CH3),-(CHs),); 21.6 ( 1C, -N=CH-CgsH2-(CH3),-
(CHs3)o); 127.2 (2C, -NH-S0,-CgHs (Cy)); 128.7 (2C, -NH-SO,-CgHs (Cry)); 117.0, 121.0,
125.4, 127.1, 127.4, 127.4, 127.6, 128.5, 129.0, 132.0, 132.7, 138.9, (12C, Ar), 158.5 (1C, -
N=CH-CsH2-(CH3),-(CHs)o). IR (cm™): 3230, 3072, 3060, 3029, 2887, 1620, 1606, 1588,
1567, 1511, 1484, 1446, 1390, 1332, 1310, 1291, 1280, 1214, 1168, 1094, 1042, 970, 921,
881, 842, 815, 771, 754, 726, 691, 665.

1c

Verim: % 92 HesaplananCy,H,,N,0,S: C: 69.81; H: 5.86; N: 7.40; S: 8.47; Bulunan: C:
69.84: H: 5.90; N: 7.41; S: 8.50. *H-NMR (400MHz, CDCls) 6: 2.35 (s, 3H, -N=CH-CgH,-
(CH3)p-(CHa)om); 2.50 (s, 6H, -N=CH-CgH,-(CH3)p-(CH3)om); 6.96 (s, 2H, -N=CH-CsH,-
(CH3)p-(CHa3)om ) 7.02-7.76 ( Bnz-H, 9H); 7.84 (s, 1H, CsHi-NH-SO,CeHs); 8.71 (s, 1H,
CoHa-N=CH-CsH2-(CHz),~(CH3)om). *C-NMR (100 MHz, CDCls): 21.3 (1C,-N=CH-CgH,-
(CH3)p-(CHa)om); 21.7 ( 2C, -N=CH-CgsH2-(CH3)p-(CH3)om); 127.1 (2C, -NH-SO,-CsHs (Co));
128.8 (2C, -NH-SO,-CsHs (C)); 116.6, 119.9, 125.1, 127.4, 129.1, 130.3, 132.8, 139.3 (7C,
Ar), 160.1 (1C, -N=CH-C¢H2-(CH3)p-(CHs)om). IR (cm™): 3225, 3066, 3002, 2921, 1623,
1606, 1583, 1498, 1482, 1463, 1446, 1405, 1395, 1372, 1322, 1313, 1295, 1274, 1251, 1230,
1213, 1170, 1150, 1113, 1089, 1037, 1000, 938, 912, 871, 847, 825, 801, 753, 729, 686, 672.
1d

Verim: % 88 HesaplananCi9H15N30,4S: C: 59.83; H: 3.96; N: 11.02; S: 8.41; Bulunan: C:
59.80; H: 4.01; N: 11.03; S: 8.45. 'H-NMR (400MHz, CDCls) ¢: 7.10-7.81 ( Bnz-H,
9H);7.97 (d, 2H, J=8 Hz, CeHs-N=CH-CsHa)-p-NO>), 8.35 (d, 2H, J=8 Hz, C¢Hs-N=CH-
CoHagmy-p-NO2) 8.36 (s, 1H, CsH4-N=CH-CcH,-p-NO,). *C-NMR (100 MHz, CDCl): 127.1
(2C, -NH-SO,-C¢Hs (Cy)); 128.9 (2C, -NH-S0,-CsHs (Cr)); 116.8, 121.4, 124.2, 125.5, 127.1,
127.4, 127.7, 128.9, 129.0, 129.6, 132.9, 133.2 (12C, Ar), 156.7 (1C, CgHys-N=CH-CsH4-p-
NO,). IR (cm™): 3254, 3065, 2970, 2952, 2910, 2848, 1621, 1607, 1586, 1562, 1488, 1461,
1449, 1433, 1404, 1390, 1379, 1329, 1312, 1278, 1210, 1165, 1152, 1090, 1074, 1037, 1027,
998, 979, 9441, 914, 853, 829, 755, 743, 718, 687, 667, 654, 603, 580, 566, 551, 540, 519,
500, 473, 458.

le
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Verim: % 90 HesaplananCyoH1sN2OsS: C: 65.55; H: 4.95; N: 7.64; S: 8.75; Bulunan: C:
65.40; H: 4.85; N: 7.70; S: 8.81. 'H-NMR (400MHz, CDCls) d: 3.92 (s, 3H, CgH4-N=CH-
CgH4-p-OCHs); 7.00-7.80 (Bnz-H, 13H); 8.10 (s, 1H, CgHa-N=CH-CgH,-p-OCHs). *C-NMR
(100 MHZ, CDC|3) 55.5 (1C, C5H4-N:CH-C5H4-D-OCH3); 127.1 (2C, -NH-SOz-C5H5 (Co));
128.7 (2C, -NH-SO,-C¢Hs (Cn)); 114.4, 117.0, 121.5, 125.5, 127.3, 127.6, 128.5, 129.0,
131.1, 131.9, 132.7, 139.2 (12C, Ar), 159.2 (1C, CeHs-N=CH-CsHs-p-OCHs). IR (cm™):
3287, 3103, 3077, 3055, 2841, 1623, 1590, 1507, 1494, 1484, 1462, 1447, 1378, 1338, 1313,
1288, 1277, 1209, 1182, 1154, 1104, 1090, 1076, 1047, 1025, 1014, 1000, 977, 956, 923, 885,
850, 825, 757, 728, 716, 693, 685, 626, 583, 559, 534, 512, 501, 460.

1f

Verim: 88%. EN: 120-123 °C. *H-NMR (CDCls, & ppm): 3.92 (s, 3H, -OCHs), 7.73 (s, 1H, -
NH-), 7.00-7.80 (m, 13H, Hi4, -H,ac, and -Hyy), 8.10 (s, 1H, -N=CH-). **C-NMR (CDCl;,
ppm): 55.5 (-OCHa); 114.4 (Ar. -CH), 117.0 (Ar. -CH), 121.5 (Ar. -CH), 125.5 (Ar. -CH),
127.1 (Ar. -CH), 127.3 (Ar. -CH), 127.6 (Ar. -CH), 128.5 (Ar. -CH), 128.7 (Ar. -CH), 129.0
(Ar. -CH), 131.1 (Ar. -CH), 131.9 (Ar. -CH), 132.7 (Ar. -CH), 139.2 (Ar. -CH), 159.2 (-
N=CH-). IR (cm™): 3208, 3065, 2997, 2961, 2836, 1619, 1608, 1591, 1572, 1511, 1499,
1485, 1464, 1448, 1424, 1406, 1386, 1314, 1295, 1276, 1246, 1214, 1149, 1111, 1092, 1034,
1000, 974, 943, 914, 883, 831, 803, 756, 733, 688, 666.

4e

Verim: 79%. EN: 183-185 °C. *H-NMR (CDCls, & ppm): 3.75 (s, 3H, -OCHs), 6.75 (d, 2H,
J=8 Hz, -Hy), 7.65 (s, 1H, -NH-), 7.98 (d, 2H, J=8 Hz, -H,); 7.12-8.35 (m, 8H, Hi.sand -Hy.y),
8.37 (s, 1H, -N=CH-)."*C-NMR (CDCls, ppm); 55.5 (-OCHs), 114.0 (Ar. -CH), 116.9 (Ar. -
CH), 121.4 (Ar. -CH), 124.2 (Ar. -CH), 125.3 (Ar. -CH), 127.4 (Ar. -CH), 129.0 (Ar. -CH),
129.3 (Ar. -CH), 129.6 (Ar. -CH), 130.7 (Ar. -CH), 132.9 (Ar. -CH), 139.7 (Ar. -CH), 140.7
(Ar. -CH), 149.5 (Ar. -CH), 156.5 (-N=CH-). IR (cm™): 3219, 3070, 3001, 2944, 2894, 2838,
1628, 1593, 1575, 1520, 1495, 1484, 1464, 1454, 1437, 1415, 1392, 1341, 1331, 1304, 1278,
1258, 1214, 1161, 1157, 1105, 1092, 1026, 1010, 986, 969, 950, 916, 886, 869, 855, 838, 800,
764, 752, 738, 722, 710, 688, 680, 648, 623, 612, 587, 571, 553, 538, 505, 490, 467.

Pd(11) komplekslerinin karakterizasyonu:

'H-NMR, *C-NMR, IR ve Elementel Analizleri

6

Verim: % 73 HesaplananCy4H22N404S,Pd: C: 47.96; H: 3.69; N: 9.32; S: 10.67; Bulunan: C:
48.02; H: 3.76; N: 9.38; S: 10.74. *H-NMR (400MHz, dg-DMSO) 5:6.55(s, 2H, CgsHa-
(NH2)N-SO,-CgHs); 6.68 (t, 2H, Bnz-Hp-(NH2)NH-SO,-CgHs); 6.90 (t, 2H, Bnz-H,-
(NH2)NH-SO,- CgHs); 7.03 (d, J=8 Hz, 2H, Bnz-H,-(NH;)NH-SO,-CgHs);7.41-7.96 (10H,
CeHa-(NH2)NH-SO,-Bnz). *C-NMR (DMSO-ds, ppm): 115.2 (Ar. -CH), 121.5 (Ar. -CH),
127.2 (Ar. -CH), 129.2 (Ar. -CH), 129.5 (Ar. -CH), 130.0 (Ar. -CH), 130.2 (Ar. -CH), 133.1
(Ar. -CH), 135.7 (Ar. -CH), 143.5 (Ar. -CH). IR (cm™): 3228, 3217, 2987, 2906, 2838, 2799,
1616, 1575, 1488, 1455, 1445, 1429, 1414, 1399, 1299, 1264, 1242, 1165, 1155, 1121, 1107,
1080, 1039, 1023, 948, 926, 893, 866, 847, 817, 775, 753, 718, 688, 652, 624, 584, 556.

7

Verim: % 68 HesaplananC,4H20NsOsS,Pd: C: 41.72; H: 2.92; N: 12.16; S: 9.28; Bulunan: C:
41.81; H: 3.00; N: 12.20; S: 9.28. *H-NMR (400MHz, ds-DMSO) d: 6.53 (s, 4H, CeHa-
(NH2)N-SO,-CgHs-p-NOy); 6.78-7.59 ( 8H, Bnz-(NH2)NH-SO,-CsHs-p-NO,); 8,14 (J=12Hz,
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d, 4H, Bnz-(NH2)NH-SO,-CsHo(Ho)-p-NO-); 8,33 (J=8Hz, d, 4H, Bnz-(NH,)NH-SO,-
CeH2(Hm)-p-NO,). *C-NMR (DMSO-ds, ppm): 121.8 (Ar. -CH), 122.5 (Ar. -CH), 124.6 (Ar.
-CH), 126.5 (Ar. -CH), 127.1 (Ar. -CH), 128.4 (Ar. -CH), 136.7 (Ar. -CH), 146.9 (Ar. -CH),
149.3 (Ar. -CH), 149.4 (Ar. -CH). IR (cm™): 3253, 3184, 3099, 3074, 3034, 3867, 2795,
1605, 1581, 1522, 1489, 1452, 1430, 1400, 1349, 1312, 1297, 1280, 1258, 1243, 1196, 1151,
1122, 1109, 1085, 1030, 1015, 966, 950, 931, 846, 824, 790, 752, 744, 733, 702, 686, 648,
631, 622, 599, 561, 536, 493, 461.

8

Verim: % 70 Hesaplanan Cs2H3sN4O4S,Pd: C: 53.89; H: 5.37; N: 7.86; S: 8.99; Bulunan: C:
53.83; H: 5.43; N: 7.90; S: 8.93. 'H-NMR (400MHz, ds-DMSO) 6:1.27 (s, 18H, CeHa-
(NHz)N-SOz-C5H4-C(CH3)3); 6.63 (S, 4H, C5H4-(NHz)N-SOz-C5H4-C(CH3)3); 6.72 (t, 4H,
Bnz-Hn-(NH2)NH-SO,-CsHa-C(CHs)s); 6.94 (t, 2H, Bnz-Hp-(NH2)NH-SO2-CeHa-C(CHs)s);
7.08 (d, J=8 Hz, 2H, Bnz-H,-(NH2)NH-SO,-C¢H4-C(CHs)3); 7.50 (d, J=8 Hz, 4H, Bnz-
(NH2)NH-SO,-CeHa(Hm)-C(CH3)3); 7.94 (d, J=8 Hz, 2H, Bnz-(NH2)NH-SO,-CsHa(H,)-
C(CH3)3). ®*C-NMR (DMSO-ds, ppm): 29.1 (-C(CHa)s), 31.3 (-C(CHa)s), 116.1 (Ar. -CH),
118.5 (Ar. -CH), 122.7 (Ar. -CH), 126.0 (Ar. -CH), 127.2 (Ar. -CH), 128.1 (Ar. -CH), 129.0
(Ar. -CH), 135.5 (Ar. -CH), 143.8 (Ar. -CH), 154.6 (Ar. -CH). IR (cm™): 3241, 3188, 3158,
3111, 2969, 2958, 2869, 1611, 1595, 1573, 1516, 1486, 1463, 1452, 1396, 1361, 1301, 1284,
1262, 1238, 1192, 1161, 1138, 1107, 1097, 1080, 1035, 1015, 979, 954, 849, 828, 813, 774,
750, 735, 704, 652, 633, 615, 573, 566, 552, 537.

9

Verim: % 74 Hesaplanan: CysH2sN4OsS,Pd: C: 47.24; H: 3.96; N: 8.48; S: 9.70; Bulunan: C:
47.31; H: 3.92; N: 850; S: 9.73. 'H-NMR (400MHz, ds-DMSO) d: 3.79 (s, 6H, CgHy-
(NH2)N-SO,-CgH4-p-OCHg); 6.58 (s, 4H, CsHa-(NH2)N-SO,-CeHy-p-OCHg); 7.45 (d, j=8 Hz
4H, CgHy-(NH2)NH-SO,-Bnz-m-CH-4-OCHs); 7.91 (d, j=8 Hz 4H, CgHs-(NH2)NH-SO,-
Bnz-0-CH-4-OCH3); 6.71-7.06 (4H, CgsHs-(NH2)NH-SO2-Bnz- 4-C(CHs)s).2*C-NMR (100
MHz, CDCly); 56.0, 114.3, 121.2, 121.4, 126.2, 127.0, 129.2, 135.4, 135.7, 147.8, 161.9. IR
(cm™): 3247, 3228, 3196, 3155, 3129, 2975, 2947, 2846, 1616, 1592, 1574, 1496, 1484, 1448,
1410, 1308, 1284, 1259, 1237, 1197, 1185, 1176, 1155, 1137, 1112, 1101, 1081, 1034, 1020,
946, 869, 838, 810, 800, 770, 718, 670, 649, 628, 617, 571, 554, 538, 520, 486, 457.

10

Verim: 81%. EN:275-277 °C. *H-NMR (CDCls, & ppm): 0.87 (t, 6H, J=8 Hz, -CH,CH,CHs),
1.58 (m, 4H, -CH,CH,CHj3), 2.59 (t, 4H, J=8 Hz, -CH,CH,CHj3), 6.59 (s, 4H, -NH), 6.69-
7.97 (m, 16H, -Hi4 and -Hap).°C-NMR (CDCls, ppm): 13.7 (-CH,CH,CHa), 23.7 (-
CH,CH,CH3), 37.0 (-CH,CH,CHj3), 120.6 (Ar. -CH), 120.9 (Ar. -CH), 125.7 (Ar. -CH), 126.6
(Ar. -CH), 126.8 (Ar. -CH), 128.6 (Ar. -CH), 135.1 (Ar. -CH), 140.5 (Ar. -CH), 145.8 (Ar. -
CH), 147.3 (Ar. -CH). IR (cm™): 3244, 3183, 3150, 3095, 2954, 2927, 2867, 1610, 1596,
1573, 1488, 1454, 1406, 1379, 1302, 1288, 1261, 1239, 1207, 1140, 1105, 1080, 1037, 1017,
977, 950, 861, 849, 799, 772, 745, 705, 679, 647, 624, 583, 558, 516.

11-13 bilesiklerinin karakterizasyonu
11-13i¢in veriler
11

Verim: 72%. EN: 281-282 °C. 'H-NMR (CDCls, & ppm): 6.64-7.71 (m, 18H, Hyq Ve -Hao),
7.70 (d, 4H, J=8 Hz, -H,), 7.90 (d, 4H, J=8 Hz, -H,), 8.78 (s, 2H, -N=CH-). *C-NMR
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(CDCls, ppm): 118.1 (Ar. -CH), 121.7 (Ar. -CH), 123.3 (Ar. -CH), 126.2 (Ar. -CH), 127.1
(Ar. -CH), 127.4 (Ar. -CH), 127.6 (Ar. -CH), 128.1 (Ar. -CH), 129.5 (Ar. -CH), 129.7 (Ar. -
CH), 131.7 (Ar. -CH), 132.0 (Ar. -CH), 133.5 (Ar. -CH), 137.6 (Ar. -CH), 165.6 (-N=CH-).
IR (cm™): 3093, 3065, 1621, 1595, 1571, 1509, 1489, 1477, 1445, 1334, 1306, 1287, 1266,
1236, 1218, 1157, 1118, 1080, 1048, 999, 954, 918, 872, 851, 827, 809, 749, 730, 719, 702,
686, 641, 629, 586, 567, 556, 547, 516, 475.

12
Verim: 78%. EN: 275-277 °C. *H-NMR (CDCls, & ppm): 3.90 (s, 6H, -OCH3), 7.00-7.95 (m,
26H, Hi4, -Hac Ve -Hyy), 9.89 (s, 2H, -N=CH-). ®C-NMR (CDCl;, ppm): 55.6 (-OCH),
114.3 (Ar. -CH), 126.1 (Ar. -CH), 126.7 (Ar. -CH), 127.1 (Ar. -CH), 127.3 (Ar. -CH), 128.4
(Ar. -CH), 128.9 (Ar. -CH), 129.2 (Ar. -CH), 130.0 (Ar. -CH), 130.3 (Ar. -CH), 131.8 (Ar. -
CH), 132.0 (Ar. -CH), 132.7 (Ar. -CH), 137.1 (Ar. -CH), 164.9 (-N=CH-). IR (cm™): 3054,
2996, 2935, 2909, 2834, 1578, 1539, 1509, 1468, 1444, 1430, 1330, 1307, 1265, 1231, 1155,
1121, 1108, 1080, 1015, 949, 926, 848, 751, 718, 687, 652, 624, 610, 583, 555, 478.

13

Verim: 68%.EN: 265-266 °C. *H-NMR (CDCls, 4 ppm): 3.74 (s, 6H, -OCHs3), 6.85 (d, 4H,
J=8 Hz, -Hy); 7.83 (d, 4H, J=8 Hz, -H,), 7.09-8.92 (m, 16H, -Hy4 ve -Hy.), 8.48 (s, 2H, -
N=CH-)."*C-NMR (CDCls, ppm); 55.6 (-OCHj), 113.3 (Ar. -CH), 117.9 (Ar. -CH), 121.2
(Ar. -CH), 124.7 (Ar. -CH), 125.7 (Ar. -CH), 127.5 (Ar. -CH), 128.3 (Ar. -CH), 129.6 (Ar. -
CH), 129.8 (Ar. -CH), 131.1 (Ar. -CH), 134.2 (Ar. -CH), 141.1 (Ar. -CH), 141.6 (Ar. -CH),
150.5 (Ar. -CH), 159.8 (-N=CH-). IR (cm™): 3070, 3011, 2970, 2912, 2837, 1593, 1578,
1516, 1495, 1454, 1339, 1304, 1249, 1152, 1119, 1087, 1020, 1001, 949, 853, 829, 801, 745,
715, 681, 667, 629, 551, 489, 477, 452.

2.Cahsma

Sentezlenen maddelerin IR, NMR, elementel, BET surface, SEM-EDX, tek kristal X-ray
analizleri, termal ve GC ile karakterizasyonlar: yapilmistir. Bu yapilan karakterizasyonlarin
bulgular1 da Sekil-1 de nimaralandirilan ligant ve kompleksler i¢in asagida verilmistir.

1-3 ligantlanmin karakterizasyonlan

'H-NMR *C-NMR, IR ve Elementel Analizleri

NH, 0 a
. Cl—é/ N(C2Hs);
\(\) THF, 25°C, 12 h. O;S;O

-N(C,Hs)s.HCI 1 |

OO O
1-3
1 2 3
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Sekil 10. NMR numaralari ile birlikte ligantlarin sentez semasi

(1)

Renk: Beyaz, Verim: 92 %, E.N: 150-152 °C, *H-NMR (CDCls, 6 ppm): 1.30 (s, 9H, -
C(CHa)3), 3.46 (br., 2H, -NH,), 6.41 (m, 2H, -H,.4), 6.54 (s, 1H, -Hy), 6.97 (t, 1H, J=8 Hz, -
Hs), 7.12 (s, 1H, -NH-), 7.44 (d, 2H, J=8 Hz, -Hp), 7.76 (d, 2H, J=8 Hz, -H,). *C-NMR
(CDCls, ppm): 31.1 (-C(CHs)s), 35.2 (-C(CHs)s), 107.3 (Ar. -CH), 110.8 (Ar. -CH), 111.8
(Ar. -CH), 126.1 (Ar. -CH), 127.1 (Ar. -CH), 130.1 (Ar. -CH), 136.3 (Ar. -CH), 137.7 (Ar. -
CH), 147.4 (Ar. -CH), 156.7 (Ar. -CH). IR (cm™): 3407, 3382, 3330, 3072, 3958, 2902, 2866,
2769, 1610, 1590, 1504, 1487, 1438, 1397, 1364, 1344, 1330, 1311, 1292, 1268, 1185, 1152,
1110, 1085, 980, 910, 861, 835, 773, 750, 688, 620, 571, 545, 528, 516.

(2)

Renk: Beyaz, Verim: 90 %, E.N: 100-102 °C, *H-NMR (DMSO-ds, 6 ppm): 5.11 (br. 2H, -
NH,), 6.21 (m, 2H, -H,4), 6.37 (s, 1H, -H;), 6.80 (t, 1H, J=8 Hz, -H3), 7.55 (m, 3H, -Hy),
7.76 (d, 2H, J=8 Hz, -H.), 9.97 (s, 1H, -NH-). *C-NMR (DMSO-ds, ppm): 105.8 (Ar. -CH),
107.9 (Ar. -CH), 110.4 (Ar. -CH), 127.1 (Ar. -CH), 129.6 (Ar. -CH), 129.8 (Ar. -CH), 133.2
(Ar. -CH), 138.8 (Ar. -CH), 140.3 (Ar. -CH), 149.8 (Ar. -CH). IR (cm™): 3410, 3339, 3226,
3086, 3058, 2984, 2894, 2832, 2770, 1609, 1596, 1495, 1447, 1429, 1404, 1335, 1309, 1290,
1266, 1183, 1176, 1150, 1090, 1072, 1032, 1000, 976, 870, 848, 779, 754, 715, 683, 635, 622,
579, 562, 549.

3)

Renk: Beyaz, Verim: 80 %, E.N: 118-120 °C, *H-NMR (CDCls, ¢ ppm): 3.71 (br., 2H, -NH,),
3.81 (s, 3H, -OCHB3), 6.41 (d, 2H, J=8 Hz, -H,4), 6.52 (s, 1H, -NH-), 6.84 (s, 1H, -H1), 6.87
(d, 2H, J=8 Hz, Hy), 6.97 (t, 1H, J=8 Hz, -Hs), 7.74 (d, 2H, J=8 Hz, -H,). **C-NMR (CDCl;,
ppm): 55.6 (-OCHj3), 107.6 (Ar. -CH), 111.0 (Ar. -CH), 111.9 (Ar. -CH), 114.2 (Ar. -CH),
129.4 (Ar. -CH), 130.0 (Ar. -CH), 130.1 (Ar. -CH), 137.7 (Ar. -CH), 147.4 (Ar. -CH), 163.1
(Ar. -CH). IR (cm™): 3391, 3338, 3238, 3071, 2976, 2894, 2839, 2749, 2699, 1592, 1576,
1494, 1462, 1438, 1414, 1310, 1296, 1260, 1171, 1146, 1090, 1019, 978, 902, 859, 831, 802,
780, 716, 688, 661, 626, 551.

[(p-cymene)RuLCl,], 4-6 komplekslerinin karakterizasyonlar:

M R\ ] B N C ]

x|y m
[RuCl,(p-cymene)]
2 O=g= 2 > 2| c—Ru 0—&—0
'LH MeOH, 60°C, 12 h CI/ N
H>N H,N NH
2 4

L 3 _

1-3 4-6

Sekil 11. NMR numaralari ile birlikte komplekslerin sentez semasi
(4)
Renk: Koyu Kirmizi, Verim: 86 %, E.N: 191 °C, *H-NMR (CDCls, § ppm): 1.16 (d, 6H, J=8
Hz, -Hp), 1.26 (s, 9H, -C(CH3)3), 2.06 (s, 3 H, -Hy), 2.81 (m, 1H, -H)), 4.88 (br., 2H, -NH,),
4.91 (d, 2H, J=4 Hz, -H,), 5.02 (d, 2H, J=4 Hz, -H,), 7.05 (d, 2H, J=8 Hz, -H,4), 7.22 (t, 1H,
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J=8 Hz, -H3), 7.29 (s, 1H, -Hj), 7.25 (s, 1H, -NH-), 7.50 (d, 2H, J=8 Hz, -Hy), 7.91 (d, 2H,
J=8 Hz, -H.)."*C-NMR (CDCls, ppm): 18.5 (-CHs), 22.0 (-CH(CHs),), 30.5 (-CH(CHs),),
31.0 (-C(CHj3)3), 35.1 (-C(CHs)3), 79.7 (Ar. -CH), 80.5 (Ar. -CH), 81.7 (Ar. -CH), 103.5 (Ar.
-CH), 116.2 (Ar. -CH), 116.9 (Ar. -CH), 126.3 (Ar. -CH), 127.2 (Ar. -CH), 127.3 (Ar. -CH),
130.4 (Ar. -CH), 136.3 (Ar. -CH), 138.2 (Ar. -CH), 146.2, 157.0 (Ar. -CH). IR (cm™): 3213,
3121, 3055, 2966, 2907, 2873, 2823, 1612, 1575, 1533, 1499, 1484, 1411, 1363, 1350, 1323,
1295, 1270, 1198, 1178, 1158, 1113, 1088, 1031, 1016, 1003, 980, 870, 833, 805, 792, 750,
694, 661, 644, 627, 573, 546, 528, 474.

(5)
Renk: Koyu Kirmizi, Verim: 89 %, E.N.: 220 °C, *H-NMR (DMSO-ds, § ppm): 1.18 (d, 6H,
J=8 Hz, -Hp), 2.07 (s, 3 H, -Hy), 2.82 (m, 1H, -H,), 5.11 (br. 2H, -NH,), 5.77 (d, 2H, J=4 Hz, -
Hy), 5.81 (d, 2H, J=4 Hz, -H,), 6.20 (m, 2H, -H,4), 6.35 (s, 1H, -H1), 6.79 (t, 1H, J=8 Hz, -
Hs), 7.54 (m, 3H, -Hy.), 7.74 (d, 2H, J=8 Hz, -Hy), 9.94 (s, 1H, -NH-). *C-NMR (DMSO-ds,
ppm): 18.3 (-CH3), 22.0 (-CH(CHg)), 30.5 (-CH(CHg),), 86.0 (Ar. -CH), 86.6 (Ar. -CH),
100.6 (Ar. -CH), 105.8 (Ar. -CH), 106.9 (Ar. -CH), 107.9 (Ar. -CH), 110.4 (Ar. -CH), 127.1
(Ar. -CH), 129.6 (Ar. -CH), 129.7 (Ar. -CH), 133.1 (Ar. -CH), 138.7 (Ar. -CH), 140.3 (Ar. -
CH), 149.8 (Ar. -CH). IR (cm™): 3283, 3210, 3129, 3064, 2967, 2915, 2871, 2855, 1607,
1588, 1502, 1478, 1450, 1429, 1391, 1375, 1341, 1323, 1308, 1282, 1257, 1174, 1154, 1089,
1028, 1000, 973, 892, 876, 868, 846, 806, 780, 759, 718, 690, 661, 628, 615, 581, 557, 499.
(6)
Renk: Koyu Kirmizi, Verim: 81 %, E.N.: 200 °C, *H-NMR (CDCls, d ppm): 1.18 (d, 6H, J=8
Hz, -Hp), 2.08 (s, 3 H, -Hy), 2.82 (m, 1H, -H)), 3.78 (s, 3H, -OCHj3), 5.08 (br., 2H, -NH,), 5.77
(d, 2H, J=4 Hz, -Hy), 5.81 (d, 2H, J=4 Hz, -H,), 6.19 (m, 2H, -Hz4), 6.34 (s, 1H, -H1), 6.78 (t,
1H, J=8 Hz, -Hs), 7.04 (d, 2H, J=8 Hz, Hy), 7.67 (d, 2H, J=8 Hz, -H.), 9.80 (s, 1H, -NH-).**C-
NMR (CDCl3, ppm): 18.4 (-CHj3), 22.0 (-CH(CHj3),), 30.5 (-CH(CHg)2), 56.1 (-OCHj3), 86.0
(Ar. -CH), 86.8 (Ar. -CH), 100.6 (Ar. -CH), 105.6 (Ar. -CH), 106.9 (Ar. -CH), 107.8 (Ar. -
CH), 110.2 (Ar. -CH), 114.7 (Ar. -CH), 129.3 (Ar. -CH), 129.7 (Ar. -CH), 131.9 (Ar. -CH),
139.0 (Ar. -CH), 149.8 (Ar. -CH), 162.7 (Ar. -CH). IR (cm™): 3272, 3208, 3128, 3061, 2966,
2910, 2841, 1602, 1499, 1473, 1450, 1423, 1392, 1339, 1321, 1307, 1264, 1151, 1095, 1057,
1026, 1002, 970, 895, 879, 864, 847, 823, 805, 782, 758, 718, 689, 667, 627, 567, 556, 519.
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Sekil 13. 5 katalizérin(n tek kristal goruntisu
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C12

Sekil 14. 6 katalizortinin tek kristal goruntusu

SEM Analiz Verileri

4-6 bilesiklerinin buyukliklerinin ortalama bulyuklikleri 40 nm ve 1.25 um arasinda, 7-9
materyallerinin ortalama buytklikleri 70 nm ve 4.50 pm arasinda, SiO;’ in ortalama
blyuklikleri ise 50 nm ve 1.10 um arasinda bulundu.

21



Sekil 15. (a) 4, (b) 5, (c) 6, (d) 7, (e) 8, () 9, (g) amorf SiO,’ min SEM gorintileri

EDX Analiz Verileri

Tablo 1: Bilesiklerin Ru ve Si un analitik verileri

Bilesikler

Ru wt % Ru wt % Si wt % Siwt %
Hesaplanan Bulunan Hesaplanan Bulunan
C26H34C|2N202RUS: (4) 16.55 16.75 === ===
szHzeClzNzOzRUS: (5) 18.23 17.65 --- ---
ngHggClgNgOgRUS: (6) 17.29 17.54 --= --=
SiO; 46.74 46.61
[(p-cymene)RULCl,]-SiOy: (7) 2.48 2.33 39.72 40.24
[(p-cymene)RULCl,]-SiO,: (8) 2.73 2.65 39.72 39.50
[(p-cymene)RULClI,]-SiO,: (9) 2.59 2.67 39.72 39.59
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Sekil 16. (a) 4, (b) 5, (¢) 6, (d) 7, (e) 8, (f) 9, (g) amorf SiO,’nin EDX verileri

BET Analizleri
Yizey alani, por hacimlari ve por genislikleri nitrojen kullanilarak adsorpsiyon-desorpsiyon

(BET) izotermleri hesapland1 ve sonuclar Tablo 2’ de 6zetlendi. Sonuclar arastirildiginda, 7-9
un yuzey alanlar1 SiO2’ in yuzey alanindan daha ustun oldugu gordldi.

Tablo 2. Amorf SiO, ve 7-9 bilesiklerinin adsorpsiyon-desorpsiyon karakterizasyonlari

Bilesikler BET Yuzet alan: BJH por hacmi BJH por genisligi
(m’g™) (cm® g™ (nm)
SiO, 7.1984 0.031258 19.5425
7 4.0619 0.024639 24.5455
8 5.3866 0.026201 17.2406
9 2.8031 0.021703 26.3826
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Sekil 17. Amorf SiO;” min, 4-6 ligantlarmin, 7-9 kompleslerinin ve 7-9 komplekslerinin
amorf SiO’ya absorplanmis hallerinin BET analiz verileri

Termal Analiz Verileri

TGA sonuglar: Tablo 3 te Gzetlenmistir. TG egrilerine gore, 4 ve 7-9 50°C ve 900°C arasinda
Uc basamakta bozundurulurken, 5-6 iki basamakta bozunduruldu. Tablo 3 te 4 ve 6
bilesiklerinin bozunmaya basladig1 sicakliklar: (Ton) gosterir. Ayrica 5 katalizori ve 7-9
maddeleri de daha duslk sicakliklarda bozunmaya baslarlar. Diger yandan absorplanmis
katalizorler (7-9) ve absorblanmayanlar ayni termal davraniglari gosterirler.

Second degradation temp.

First degradation temp. °C o Third degradation temp. °C | Cha | Loss of
Com rat | absorbe
D 950 d
' Ton | Tma | Ten | Percenta | Ton | Tma | Ten | Percenta | Ton | Tma | Ten | Percenta | °C | solvent
x d ge of X d ge of x d ge of % %
weight weight weight
loss loss loss
20 27 27 30 30 95
4 1 224 1 25 1 287 0 6.5 0 335 0 39 27 2.5
18 27 27 95
5 o | 228 % 29 3 | 331, 45 ] B 26 B
20 27 27 95
6 L2255 29 S 38 395 ] B 30 15
19 27 27 a7 a7 95
7 6 221 1 5 1 330 1 6.5 1 541 0 7 80.5 1
19 27 27 46 46 95
8 1 221 4 5 4 326 9 5 9 541 0 105 79.5 _
18 27 27 48 48 95
9 0 217 4 5 4 323 2 6.5 2 535 0 7.5 79.5 15

Tablo 3. Sentezlenen bilesiklerin TGA verileri
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Sekil 18. (a) 4, (b) 5, (c) 6 DTA/TG egrilerinin ve (d) 7-9 TG egrilerinin verileri.
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3.Calisma

Sentezlenen (E)-N-{2 - [(2-hydroxybenzylidene)-amino] -fenil}-benzensilfonamid maddesi
olusumunda bir tautomeri gozlendi. Gozlenen bu tautomeri sonucunda da maddenin farkl
tautomerilerindeki farkli yap: parametre degerleri belirlendi.

C12

cn

c1o

(b)

Sekil 20. Bilesigin birim hticredeki goruntisi
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Tablo 4. Sentezlenen (E)-N-{2 - [(2-hydroxybenzylidene)-amino] -fenil}-benzensiilfonamid

bilesiginin kristal datalar1 ve ayristirilmis yap1 parametreleri

CCDC deposition no.
Color/shape
Chemical formula
Formula weight
Temperature (K)
Wavelength (A)
Crystal system
Space group
Unit cell parameters

a, b, c(A)

o B,y (°)
Volume (A%
z
Dcalc (9/0m3)
pu (mmt)
Fooo
Crystal size (mm®)
Diffractometer/measurement method
Index ranges
6 range for data collection (°)
Reflections collected
Independent/observed reflections
Rint
Refinement method
Data/restraints/parameters
Goodness-of-fit on F?
Final R indices [1 > 24(1)]
R indices (all data)
Apmax, Apmin (e/A3)

870045
Colorless/prism

C19H16N203S
352.40

296

0.71073 Mo Ka
Triclinic

P1 (No.?2)

11.0285(8), 11.5346(8), 14.3918(10)
79.880(6), 77.933(6), 75.022(6)
1715.1(2)

4

1.365

0.21

736

0.74 x 0.38 x 0.11

STOE IPDS Il/@scan
-14<h<14,-15<k<14,-18<1<17
1.84<0<27.59

23978

7880/5814

0.092

Full-matrix least-squares on F
7880/0/463

1.05

R; =0.0523, wR, = 0.1043

R; =0.0776, wR,=0.1134
0.47,-0.33

Tablo 5. (E)-N-{2 - [(2-hydroxybenzylidene)-amino] -fenil}-benzensiilfonamid maddesinin

geometrisindeki hidrojen baglar

D—H-A D—H (A)
O1B—H1B--N1B 0.86(3)
O1A—H1A--N1A 0.84(4)

N2A—H2NA--N1A 0.82(2)

H--A (A) D--A(A) D—H--A(°)
1.94(3) 2.700(2) 147(3)
1.95(4) 2.673(3) 144(4)
2.53(2) 2.839(2) 103.6(19)




C15B—H15B--02B
C15A—H15A--02A
N2B—H2NB--N1B
C9A—HOA..-O3B'
N2B—H2NB---02B'
N2A—H2NA.-02A"

0.93
0.93
0.81(2)
0.93
0.81(2)
0.82(2)

2.56
2.59
2.60(2)
2.59
2.18(2)
2.19(2)

2.929(3)
2.938(3)
2.860(2)
3.472(3)
2.945(2)
2.946(2)

104
103

100.8(18)

158
158(2)
154(2)

Simetri kodlarz: ' —x+1, —y+1, —z+1; " —x+2, —y+2, —z.

Tablo 6. Sentezlenen bilesigin enol-imin/ keto-amin gecis durumunun deneysel ve optimize
edilmis yapisal parametreleri

Parameters X-ray B3LYP/6—-311++G(d,p)

Molecule A Molecule B Enol-imine TS Keto-amine
Bond lengths (A)
S1—02 1.4310(15) 1.4350(14) 1.457 1.457 1.456
S1—03 1.4232(15)  1.4225(15)  1.458 1.458 1.458
S1—N2 1.6460(17) 1.6405(17) 1.700 1.704 1.705
S1—C14 1.760(2) 1.760(2) 1.802 1.801 1.800
01—C1 1.350(3) 1.350(2) 1.343 1.296 1.269
O1—H1 0.84(4) 0.86(3) 0.988 - -
N1—C7 1.282(2) 1.284(2) 1.291 1.314 1.329
N1—C8 1.416(3) 1.419(2) 1.409 1.408 1.409
N1—H1 - - - - 1.051
N2—C13 1.436(3) 1.435(2) 1.418 1.414 1.415
ce—C7 1.446(3) 1.446(3) 1.448 1.417 1.399
Bond angles (°)
02—S1—03 119.64(9) 119.59(9) 122.50 122.12 122.15
02—S1—N2 105.97(9) 105.69(9) 104.07 103.42 103.42
03—S1—N2 107.60(10)  107.68(9) 107.06 107.33 107.20
02—S1—C14 108.32(9) 108.55(10) 108.03 109.10 109.23
03—S1—C14 108.44(10)  108.58(10)  107.59 107.45 107.41
N2—S1—C14 106.10(8) 105.94(9) 106.61 106.40 106.41
Cl1—01—H1 109(3) 109(2) 107.60 - -
C7—N1—C8 117.39(17) 116.97(15) 120.37 125.64 127.26
C7—N1—H1 - - - -
C8—N1—H1 - - - -
C13—N2—S1 118.29(13) 118.62(12) 123.40 124.51 124.49
01—Ci1—C2 118.3(2) 118.34(18) 118.51 122.20 122.24
01—C1—C6 122.2(2) 121.44(17)  121.85 120.40 121.54
N1—C7—C6 123.77(19) 123.91(17) 123.24 119.76 122.09

Dihedral angles (°)
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C14—S1—N2—C13 —66.11(16) —66.92(16) —61.46 —59.65 —60.62

C8—N1—C7—C6  -177.00(17) —169.92(17) —175.00 176.31 178.18
=
< @
[ ,-: .
‘omd e *, ,a
T-s “c"“‘ ‘\f ‘: '4 a‘ ‘a
z P SR s »
-
E <S4S o .1 * o @
= 7Ny 778, B e
4] J | — oo
‘o 0 - 6.59 ., 4 R
g I T ST o
= — - 5.09 P ‘(
© 0 = — .
2 0 ® — U -19.64
- — TS el — dimethylsulfoxide
= _.-" 2 h "—4‘}'72 methanol
& 0—" e e & thanol
keto-amine % dichloromethane
Y
“—— gas phase
enol-imine

Sekil 21. Single proton transferindeki (enol-imin/ keto amin tautomerisi) enerji gorintileri

Tablo 7. 1 ve 2 bilesiklerinin hesaplanan ve deneysel titresim frekanslarmin (cm™)
karsilastirmasi

Titresimler 1 2
Deneysel Hesaplanan Deneysel Hesaplanan

Vas N—H; 3479 3510 - -

vs N—H; 3390 3419 - -
vN—H 3204 3425 3246 3424
vO—H - - - 3208
vsC—H 3100 3102 3062 3093
vas C—H 3071 3070 2994 3056
v C—H (aliphatic) - - 2940 2944
aN—H; 1621 1611 - -
aN—H,;+vC=C 1584 1584 - -
vC=C 1498 1476 1619 1607
vC=N - - 1610 1602
vC=C - - 1595 1576
vC=N+vC=C - - 1563 1552
y C—H - - 1480 1477
y C—H 1449 1426 1448 1441
y O—H - - 1392 1398
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y N—H 1406 1370 1374 1379
vC—O - - 1336 1271
Vas S=02 1313 1262 1329 1247
vC—NH; 1216 1237 - -
vC—NH 1181 1178 1228 1212
vC—N - - 1209 1165
vs S=0; 1146 1089 1168 1091
P ring - - 1091 1083
vC—S 1030 1040 1046 1040
o C—H (aliphatic) - - 990 972
o0 N—H; 999 1021 - -

o C—H - - 986 961
o C—H 941 924 948 932
vS—N 911 868 907 868
0 797 787 - -

o O—H - - 784 785
o C—H 754 744 752 742
P ring - - 722 696
o N—H, 661 672 - -

P ring 608 606 662 650
o N—H 558 536 - -

T ting 535 509 - -

T ting 470 445 - -

Titresim modlar1 v, germe o, makaslama y, sallanan w, sallama ¢, bikiim g, dizlem biikme 7", dizlem dis1 egilme
6, halka ici. Kisaltmalar: as asimatrik, s simetrik

Tablo 8. 1 ve 2 bilesikleri icin **C-NMR ve *H-NMR TMS &(ppm) kayma degerleri

Atom 1 2
Deneysel Hesaplanan Deneysel Hesaplanan

Cl - 160.5 171.7
C2 - 118.9 123.7
C3 - 132.9 141.9
C4 - 123.9 124.9
C5 - 132.8 141.0
C6 - 126.7 126.5
C7 - 165.3 172.8
C8 133.1 151.1 134.1 150.9
C9 121.4 122.8 1195 125.6
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C10 117.6 135.4 117.3 132.8
c11 119.2 126.2 118.8 1345
C12 129.1 137.2 129.9 129.5
C13 138.8 1315 138.9 139.6
C14 1436 153.7 141.7 153.0
C15 129.0 1338 128.9 133.1
C16 127.6 136.8 127.0 136.4
C17 128.6 140.7 127.8 140.4
C18 127.6 137.4 127.0 1355
C19 129.0 131.3 128.9 133.4
H1 - - 11.78 (br, 1H) 12.01
H1 (NH,) | 4.18 (br, 2H) 2.46° - -

H2N - 5.73 7.19-7.34 (m, 6H, Ar-H+N-H)  6.61
H2 - - 7.05(d, 1H, J= 7.8 Hz, Ar-H)  7.24
H3 - - 6.93-7.00 (m, 3H, Ar-H) 7.59
H4 - - 6.93-7.00 (m, 3H, Ar-H) 7.11
H5 - - 7.19-7.34 (m, 6H, Ar-H+N-H)  7.38
H7 - - 8.14 (s, 1H) 8.16
H9 6.48 (d, 1H, J = 8 6.96 7.41-7.48 (m, 2H, Ar-H) 7.04
H10 6.56 (t, 2H, J =8 Hz) 7.46 7.19-7.34 (m, 6H, Ar-H+N-H)  7.43
H11 7.06 (t, 1H,J=8Hz) 7.27 6.93-7.00 (m, 3H, Ar-H) 7.72
H12 6.80 (d, 1H, J = 8 8.01 7.19-7.34 (m, 6H, Ar-H+N-H)  8.32
H15 777 (d, 2H, J = 8 7.47 7.68-7.74 (m, 2H, Ar-H) 7.91
H16 748 (t,2H,J=8Hz) 7.67 7.19-7.34 (m, 6H, Ar-H+N-H)  7.49
H17 759 (t, 1 H, J =8 797 7.41-7.48 (m, 2H, Ar-H) 7.73
H18 7.48 (t,2H, J=8Hz) 7.93 7.19-7.34 (m, 6H, Ar-H+N-H)  7.52
H19 7.77 (d, 2H, J = 8 8.33 7.68-7.74 (m, 2H, Ar-H) 7.55

Tablo 9. 1 ve 2 bilesikleri icin deneysel ve elektronik absorpsiyon spektrum verileri

Deneysel Hesaplanan

Dalgaboyu(nm)  Abs. Dalgaboyu(  Osilator Mukavemeti
Gaz Faz1 - - 237 0.069

- - 266 0.153

- - 363 0.251
Benzen 220 1.890 236 0.097

270 1.120 267 0.269

351 0.287 363 0.380
Diklormetan 216 1.852 232 0.025
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267 0.555 267 0.217
347 0.354 357 0.391
Etil alkol 220 2.000 226 0.016
248 1.068 251 0.040
305 0.330 355 0.385
Metil alkol 212 0.851 233 0.076
244 0.142 249 0.031
272 0.134 267 0.157
Dimetilstlfoksit 212 1.695 226 0.018
257 0.833 267 0.193
312 0.267 322 0.033

2.00 N

1.60 4
—— dimethylsulfoxide
—— methanol

1.20 —— dichloromethane

| —— benzene
0.80 L\

0.40

il X

. . . ;
200 300 400 500 600
Wavelength (nm)

Abs.

Sekil 22. Bilesigin benzen, diklormeten, etil alkol, metal alkol ve dimetilstlfoksi
¢ozlculerindeki 200-600 nm dalgaboylar1 arasindaki UV-vis spektrumlari

Tablo 10. Dipol momentleri, smir yoringe enerjileri, sertlik ve birinci dereceden
hiperpolarizebiliteleri (B) degerleri

u (D) Enomo (V)  ErLumo(€V)  n (eV) Brot (x 10°° esu)
Gaz Fazn 7.821 6.393 2.401 1.996 7.298
Benzen 9.165 6.351 2.311 2.020 9.417
Diklormetan 10.635 6.329 2.244 2.043 12.218
Etil alkol 11.112 6.326 2.225 2.051 13.074
Metil alkol 11.183 6.322 2.218 2.052 13.189
Dimetilsulfoksit 11.254 6.327 2.222 2.053 13.409
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LUMO+1 (-1.574 ¢V) LUMOQO (-2.401 eV)

e 3

HOMO (-6.393 V) HOMO-1 (-6.781 eV)

Sekil 23. Bilesigin enerji seviyeleri ve sinir molekul orbitallerinin (FMO) resimleri

TARTISMA ve SONUC

1.Cahsma

Benzil alkolliin benzaldehite oksidasyonunda sentezlenip karakterize edilen Aromatik
stlfonamidler ve bunlarin Schiff bazi tirevlerinin Pd(I1) kompleksleri (6-13) katalizor olarak
asetonitril igerisinde HslOg’1 tarafindan gergeklestirildi.

Katalitik denemelerin sonucunda sentezlenen yeni Pd(11) komplekslerinin iyi katalitik aktivite
gosterdigi gozlendi. Elektron cekici gruplarin olusturdugu komplekslerin genellikle diger
komplekslere oranla daha iyi katalitik aktivite gosterdigi goralda.

Sentezleri ve karakterizasyonlar: verilen bilesikler yukaridaki sentez semasinda siralandi.
Tum bilesiklerin sentezleri ve karakterizasyon islemleri tamamlandi.

OH Pd(Il) complexes 0
O+ weios O~
70 °C, CH5CN (5 ml)

Sekil 24. Katalitik reaksiyon semasi

Tablo 11. Pd(Il) kompleksleri kullanilarak benzil alkoliin benzaldehite oksidasyonu
tepkimesini katalitik % verim degerleri

Entry | Catalyst | Substrate Yield®[%] | TON® TOF® (h?)

1 6 322 (71Y) 32°, (719 21.33% (35.5")

OH
2 7 @—/ 46° (100°) | 46° (100°) 30.67°, (50"
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3 8 84° 84 56°

4 9 93° 93° 62°

5 10 76 (100°) 76 (1007 50.67°, (50°)

6 11 91° 91° 60.67°

7 12 49° (100°) | 49° (100°) 32.67% (50"

8 13 428 (57" 428 (57" 28° (38"
2.Cahsma

Bu cahsmada, sulfonamit ligantlarinin (1-3), Ru(ll)-stilfonamit komplekslerinin (4-6) ve
Ru(ll)-stlfonamit  komplekslerinin  SiO,‘ye absorblanmis materyal hallerinin  (7-9)
hazirlaniglar1 ve karakterizasyonlari ve bunlarin asetofenonun 2-propanol de KOH varliginda
transfer hidrojenasyon reaksiyonundaki katalitik aktiviteleri rapor edildi. Sonuglar takip
edildiginde istenildigi ve planlandigi gibi sentezlenen katalizorlerin (4-6) kolay kimyasal
yapiya sahip olduklar1 ve inert atmosfer gerektirmeden kolayca sentezlenebildikleri
goralmustir. Ek olarak absorplama materyallerinin de ucuz olmalar: bir avantajdir. Katalitik
reaksiyonlar silika absorplu materyallerin (7-9) absorplanmamis katalizorlere gore katalizor
aktivitelerinin daha yuksek yani daha avantajli olduklarmi gosteriyor. Bu avantajin buyuk
oranda SiO, maddesinin kendisinin de ketonlarin transfer hidrojenasyon tepkimelerinde bir
katalitik etkilerinin  olduklarindan kaynaklandigi soylenebilir. Tablolarda katalitik
cevirimlerin % verim degerleri verilmistir.

Tablo 12. 4-9 katalizorlerinin belirli zamanlardaki TON ve TOF degerlerinin
karsilastirmalar:

No Katalizor (%) Délnusim TON? TOF® (h')

1 C26H34ClLN,O,RUS: (4) 71 71° 35.5

2 C22H26ClLN,O,RUS: (5) 85 85 42.5°

3 Ca3H2sClLN,03RUS: (6) 70 70° 35°

4 [(p-cymene)RULCl,]-SiO;: 75 75 37.5°
(1)

5 [(p-cymene)RULCl,]-SiO,: 78 78 39°
8)

6 [(p-cymene)RULCl,]-SiO,: 73 73 36.5
9)

Reaksiyon Sartlari: 80°C “ de 2 saatte 2-propanolde 1 mmol asetofenon, 10 mmol KOH ve 0.01 mmol katalizor
(4-9) ortam
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Tablo 13. Asetofenonun transfer hihrojenasyon reaksiyonlarinda 5 ve 8 kataliz6rlerinin

birden ¢ok seferdeki hidrojen aktarimi

No Katalizor (%) Donusim

1 5 85°

2 8 75°

3 5 67°

4 8 72°

5 5 60°

6 8 76°

7 5 51°

8 8 74°

9 5 90°

10 8 08°
2: asetofenon/Ru/KOH, 1:0.01:10, 2 saatlik reaksiyon
b- asetofenon/Ru/KOH, 2:0.01:10, iki saat sonunda 1 mmol astofenon eklenip, 4. saatte bitirilmis reaksiyon
¢; asetofenon/Ru/KOH, 3:0.01:10, 2 ve 4. Saat sonunda 1 mmol asetofenon eklenip 6. saatte bitirilmis reaksiyon.
d: asetofenon/Ru/KOH, 4:0.01:10, 2, 4 ve 6 saat sonunda 1 mmol asetofenon eklenip 8. saatte bitirilmis
reaksiyon.

¢; asetofenon/Ru/KOH, 4:0.01:10, 8 saatlik reaksiyon.

Tablo 14. SiO;’in ketonlarin Transfer hidrojenasyon reaksiyonlarindaki katalitik etkileri

Kayit katalizor (%) Donustim Reaksiyon suresi

1 a

2 ggb 0.5s
4 a

2 421) 1.0s
a

2 SiOz 2513 15s
7 a

8 ggb 2.0s

9 <3° 2.0s

10 <3¢ 2.0s

& 2-propanolde 80 °C’ deki SiO,; asetofenon / Si / KOH, 1:0.5:10
> 2-propanolde 80 °C’ deki SiO,; asetofenon / Si / KOH, 1:0.05:10
¢ 2-propanolde 80 °C’ deki SiO,; asetofenon / Si / KOH, 1:0.05:0
¢ 2-propanolde 80 °C’ deki SiO,; asetofenon / Si / KOH, 1:0.5:0.
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Tablo 15. Transfer hidrojenasyon reaksiyonlarindaki katalitik aktiviteler: yesil gorinen ¢izgi
(4) katalizort icine kirmizi gorinen ¢izgi (5) katalizor( icin, m mavi gorinen ¢izgi (6)
katalizoru icin, ¢ yesil gorinen ¢izgi (4)-SiO; katalizori i¢in, e kirmizi gorinen ¢izgi (5)-SiO;
katalizori icin, m mavi gorlnen ¢izgi (6)-SiO; katalizoru icin, x pembe ¢izgi de SiO; igin.

(a) 80°C ve 2-propanolde; [(p-simen)RuULCl,]; asetofenon/Ru/KOH, 1:0.01:1

(b) 80°C ve 2-propanolde; [(p-simen)RuLCl,]-SiO,; asetofenon/Ru/KOH, 1:0.01:1
(c) 80°C ve 2-propanolde; [(p-simen)RuLCl,]; asetofenon /Ru/KOH, 1:0.01:10

(d) 80°C ve 2-propanolde; [(p-simen)RuLCl,]-SiO,; asetofenon /Ru/KOH 1:0.01:10

3.Calisma

Bu caligmada, N-(2-aminophenyl)benzenesulfonamide (1) bilesigi benzensulfonil klorir ve
1,2-diaminobenzenin THF icerisindeki reaksiyonu ile sentezlendi. Sonrasinda (E)-N-{2-[(2-
Hydroxybenzylidene)amino]phenyl}benzenesulfonamide (2) Shiftt bazi da 1 maddesi ve
salisilikasitin metil alkol igerisindeki reaksiyonunun yogunlastirilmasiyla iyi bir verimle
olusturuldu. 1 ve 2 bilesikleri benzen, dimetilstlfoksit, diklormetan, etil alkol, metil alkol ve
THF gibi cesitli organik ¢oziiculerde ¢ozinirlestirildi. Her iki bilesiginde IR, *H NMR, *3C
NMR ve UV-vis spektrometresi ile karakterizasyonlari yapildi. 2 bilesiginin kristal yapisi da
tek kristal X-ray difraksiyon teknolojisiyle saptandi. Ek olarak, hesaplamali incelemelerdeki
B3LYP hybrid density functional metodun temel serisi olan 6—-311++G(d,p) ile hesaplamalar:
yapildi. COzucu etkisi, PCM (polarized continuum model) kullanilarak hesaplandi. Bilesigin
X-ray kristalografisi calismasinda, IR, NMR and UV-vis spektrum verileri ve kuantum
kimyasal caligmalarinda bilesigin temel stabil halinin molekilici O—H--N hidrojen bag: ile
enol-imin formu oldugu gorildi. Onceden tahmin edilen enol-imin ve keto-amin tautomerisi
arasindaki enerji farkinin 19-23 kJ mol™ oldugu gériildi. Enol-imin ve keto-amin
tautomerisinin aktivasyon enerjisi gaz ve ¢6zucu fazlarinin herikisinde de standart entalpi ve
serbest enerji degisimlerinin uygun olmayan islemde gésterilen fark 26-28 kJ mol™ diir. Ayn:
zaman da hayh disik sinir enerjisi keto-amin — enol-imin reaksiyonunda ki oran1 4-8 kJ
mol™* olarak bulunur. Bu diisiik smir enerjleri gaz ve ¢ozelti fazinin herikisinde de tercih
edilen ters tepkime de negative entalpi ve serbest enerji degerleri olur. Deneysel ve teorik
spectral veriler karsilastirildiginda degerler Kabul edilebilir bir korelasyon araliginda
bulundu. Lineer olmayan optic 6zellikleri de teorik olarak ele alindi. Sentezlenen bilesigin
NLO 0zellikleri treden daha biyuktir. Bu ylzden, sentezlenen bilesik ikinci dereceden NLO
malzeme olarak iyi bir adaydir.
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Synthesis, characterization and catalytic

properties of novel palladium(ll) complexes
containing aromatic sulfonamides: effective
catalysts for the oxidation of benzyl alcohol

Serkan Dayan and Nilgun Ozpozan Kalaycioglu*

In this article, N{2-aminophenyl Jarylsulfonamides (1-5) were successfully synthesized by the reaction of e-phenylenediamine

% and various benzenesulfonyl chlorides. The Schiff base derivatives (1a-f; 4e) of those compounds were obtained using differ-
ent aldehydes. Then, a series of neutral-four coordinate Pd(ll) complexes (6-10) were prepared from the reaction of PdiOAc),
and 1-5. On the other hand, when we tried to synthesize Pd(ll) complexes containing Schiff base/sufonamide ligands, two
different situations were observed. Generally, when an electron-donating group was attached to the imine fragment (1a=d)
except for 1f, the Schiff base hydrolyzed and 6 was isolated. When an electron-withdrawing group was attached to the imine
fragment (1e, 4e), neutral four-coordinate Pd{ll) complexes (11-13) bearing Schiff base/sulfonamide ligands were isolated. The
synthesized compounds were characterized by FT-IR, elemental analysis and NMR spectroscopy. The complexes were used as a
catalyst in the oxidation reaction of benzyl alcohol to benzaldehyde in the presence of HslO, in acetonitrile. All complexes
showed satisfactory catalytic activity. The highest catalytic activity was obtained with 9. Copyright © 2012 John Wiley &
Sons, Ltd.

Supporting information may be found in the online version of this article.

Keywords: oxidation reaction; Pd{ll) complexes; catalyst; aromatic sulfonamides; Schiff base
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Synthesis and characterization of SiO,-supported
ruthenium complexes containing aromatic
sulfonamides: as catalysts for transfer hydrogenation
of acetophenonet

Serkan Dayan,” Nilgiin Ozpozan Kalaycioglu,** Osman Dayan,® Namik Ozdemir*
Muharrem Dincer® and Orhan Blyukglngér®

3-Amino-N-aryl-benzenesulfonamides (1-3) were successfully synthesized by the reaction of m-phenylene-
diamine and various benzenesulfonyl chlorides. Then, a series of ruthenium complexes (4-6) were
prepared from the reaction of [RuCl;(p-cymene)]; and 1-3. Finally, SiO;-supported Ru(i) complexes (7-9)
were prepared by an impregnation method. The synthesized compounds and materials were character-
ized by different methods such as NMR, FT-IR, TG/DTA, nitrogen adsorption-desorption (BET), SEM and
EDX. Also, the solid state structures of 4-6 were determined by single-crystal X-ray diffraction. 4-9 were
used as catalysts for the transfer hydrogenation of acetophenone. 4-9 showed good catalytic activity
and so the effects of the different groups were also examined. For the transfer hydrogenation of aceto-
phenone, 7-9 had similar activity to 4-6. However, the longer lifetime of 7-9 makes them more advan-
tageous than the non-supported catalysts (4-8) in terms of catalytic oyde. Therefore, the effect of 5i0;
was investigated as a catalyst and the results show that excess silicon(v) oxide was a surprisingly active
catalyst for the hydrogenation of acetophenaone under these conditions.

48



Cahsma-3, "Experimental and molecular modeling investigation of(E)-N-{2-[(2-
hydroxybenzylidene)amino]phenyl}benzenesulfonamide” basligi ile Molecular Physics
dergisinde 2013 yilmin 111 nolu sayisinin 6 nolu konusunda 707-723 sayfalar: arasinda
yayinlandi.

This article was downloaded by: [Erciyes University]

On: 02 Decembear 2012, At: 03:37

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

Molecular Physics: An International Journal at the

Interface Between Chemistry and Physics
Publication details, including instructions for authors and subscription information:
Ay ol lgi/tmpha0

Experimental and molecular modeling investigation of
(E)-N-{2-[(2-
hydroxybenzylidene)amino]phenyl}benzenesulfonamide
Hamuk Gzdemir * | Serkan Dayan ” , Osman Dayan © , Muharrem Dincer * & Milgiin 6.
Kalayciopiu ©

* Department of Physics, Faculty of Arts and Sciences, Ondokuz Mayis University, 55139,
Samsum, Turkey

E: Department of Chemistry, Faculty of Science, Erciyes University, 38039, Kayser, Turkey
g Laboratory of Inorganic Synthesis and Molecular Catalysis, Canakkale Onsekiz Mart
University, 17020, Canakkale, Turkey

Accepted author version posted online: 22 Oct 2012 Version of record first published: 12
Hov 2012.

To cite this article: Narmik Ozdemir, Serkan Dayan, Osman Dayan, Muharrem Dincer & Hilgin 0. Kalayoioglu (2012):
Experimental and molecular modeling investigation of (E)}-H-[2-[{2-hydroxybenzylidene Jamino]phenyljbenzenesulfonamide,
Molecular Physics: An International Journal at the Interface Between Chemistry and Physics,

DIz 101080/ 00268976201 2. 742209

To link to this article: http: / /e doi org/10. 1080/00268576 2012 742209
First

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: hitp://wew.tandfonline.com/oage/tems-and-conditions

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any form to
anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or acourate or up to date. The accuracy of any instructions, formulae, and drug doses should
be independently verified with primary sources. The publisher shall not be liable for any loss, actions, daims,
proceedings, demand, or costs or damages whatsoever or howsoever caused arising directly or indirectly in
connection with or arising out of the use of this material.

49



50



