
ɮʻʺ˄ʰ нфκоκнлму 



ʃɮɿɳʃɹʅʆɶɾɹʁʇʃʁɽɶ  ɵʍɱʄɮʊʁʇ 

ʃʰ˂ʰʽˈ ʋʹ˃ʶʾˇ 
ʅˈ˂˖˄ˇˌ млп ˁʰʽ  
ʋʰˊʽ˂ʱˇˎ ʆˊʽˁˇˏˉʹ 

ɿʷˇ ʋʹ˃ʶʾˇ 
ɿʰˎʰˊʾ˄ˇˎ моɮ 



ɮɿɮɽʇʆɹɼɶ ʋɶɾɳɹɮ 

ɮɿʁʄɱɮɿɶ ʋɶɾɳɹɮ ʊʇʅɹɼʁʋɶɾɳɹɮ 

ʁʄɱɮɿɹɼɶ ʋɶɾɳɹɮ  ɰɹʁɾɶʋɮɿɹɼɶ ʋɶɾɳɹɮ 

ɮɿɮɽʇʆɹɼɶ ʋɶɾɳɹɮ ʋɶɾɳɹɮ ʆʄʁʊɹɾʍɿ  

ɰɹʁʋɶɾɳɹɮ 
ʋɶɾɳɹɮ 

ʃɳʄɹɰɮɽɽʁɿʆʁʅ 



мм ɼʰʻʹʴʹˍʷˌ  (3 ɱˎ˄ʰʾˁʶˌ) 

16 ɮ˄ʰˉ˂ʹˊ˖ˍʷˌ ɼʰʻʹʴʹˍʷˌ  (4 
ɱˎ˄ʰʾˁʶˌ) 

16 ɳˉʾˁˇˎˊˇʽ ɼʰʻʹʴʹˍʷˌ  (с ɱˎ˄ʰʾˁʶˌ) 

1 ɳˉʽˋˍʹ˃ˇ˄ʽˁˈˌ ʅˎ˄ʶˊʴʱˍʹˌ  όм ɱˎ˄ʰʾˁʰύ 

14 ɳɲɹʃ, 7 ɳʆɳʃ, 3 ɲΦʇ ˁʰʽ р ɲΦʇ 
ɱˊʰ˃˃ʰˍʶʾʰ ʆ˃ʺ˃ʰˍˇˌ 



ʆˇ ʆ˃ʺ˃ʰ ˉˊˇˋ˒ʷˊʶʽ ˁʰʽ ˍˇˎˌ о ˁˏˁ˂ˇˎˌ ʅˉˇˎʵ˗˄  

Vʁ ˅ˎˉʹˊʶˍʶʾ р ʆ˃ʹ˃ʰˍʽˁʱ ʃɾʅΣ ˍˇ ʷ˄ʰ ʶ˅ ʰˎˍ˗˄ ˃ʶ ф ʶʽʵʽˁʶˏˋʶʽˌ 

Vɴ˔ʶʽ ˍʹ ʵʽˇʽˁʹˍʽˁʺ ʶˎʻˏ˄ʹ п ɲʽʽʵˊˎ˃ʰˍʽˁ˗˄ ʃɾʅ ˁʰʽ  

Vʅˎ˃˃ʶˍʷ˔ʶʽ ˋʶ м ɲʽʰˍ˃ʹ˃ʰˍʽˁˈ ˁ ʰʽ м ɲʽʰˁˊʰˍʽˁˈ ʃɾʅ  

ʃˊˇˋ˒ʷˊʶʽ ʶˍʹˋʾ˖ˌ 
V180 ˃ ʰʻʺ˃ʰˍʰ ʃʃʅ ˁʰʽ ʃɾʅ  
V   45 ʁ ˊʴʰˋˍʹˊʽʰˁʱ ˃ʰʻʺ˃ʰˍʰ  
V 10 ˒ ˊˇ˄ˍʽˋˍʹˊʽʰˁʱ ˃ʰʻʺ˃ʰˍʰ    
V ˎˉˇ˔ˊʶ˖ˍʽˁʺ ʃˍˎ˔ʽʰˁʺ ɳˊʴʰˋʾʰ ʴʽʰ ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ 
 ɻ ʽʱˊˁʶʽʰˌ н ʶ˅ʰ˃ʺ˄˖˄ 
V  ʅˍˇ ʆ˃ʺ˃ʰ ʶˁˉˇ˄ˇˏ˄ˍʰʽ ʶˍʹˋʾ˖ˌ 260 ʃˍˎ˔ʽʰˁʷˌ &  
ɲʽˉ˂˖˃ʰˍʽˁʷˌ ɳˊʴʰˋʾʶˌ  



ʃʄɮʅɹɿɶ ɼɮɹ 
ɰɹʍʅɹɾɶ 
ʋɶɾɳɹɮ 

ʊʍʆʁɼɮʆɮɽʇʅɶ 
- ɼɮʆɮɽʇʅɶ ς 
ɳɿɳʄɱɳɹɮ  

ʋɶɾɹɼɶ 
ɮɿɮɽʇʅɶ  
ɳɽɳɱʋʁʅ 
ʃʁɹʁʆɶʆɮʅ 

 

ʃʁɽʇɾɳʄɶ ɼɮɹ 
ɳʊɮʄɾʁɱɳʅ 
ʆʁʇʅ 

ʃɳʄɹɰɮɽɽʁɿ 
ʄʇʃʁɹ ς 

ʃɳʄɹɰɮɽɽʁɿʆɹ
ɼɶ ɲɹɮʋɳɹʄɹʅɶ 

ɸɳʍʄɶʆɹɼɳʅ ɼɮɹ ʇʃʁɽʁɱɹʅʆɹɼɳʅ 
ɾɳɽɳʆɳʅ ʅʇɾʃɳʄɹʊʁʄɮ ɾʁʄɹɮɼʍɿ 

ʅʇʅʆɶɾɮʆʍɿ ʆɶʅ ʇɽɶʅ 

ɾɳɽɳʆɶ ɿɳʍɿ ɮɿʆɹɲʄɮʅɳʍɿ  
ʃɮʄɮɱʍɱɶ ɿɳʍɿ ʋɶɾɹɼʍɿ 

ɳɿʍʅɳʍɿ 

ɿɳɮ ʇɽɹɼɮ ς 
ɿɮɿʁʆɳʋɿʁɽʁɱɹɮ ς 
ɮɹʅɸɶʆɶʄɳʅ 

ʆʄʁʊɹɾɮ ς ɳɽɳɱʋʁʅ ɼɮɹ 
ɮʅʊɮɽɳɹɮ ʆʄʁʊɹɾʍɿ ς 
ɼɮɹɿʁʆʁɾɮ ʃʄʁɹʁɿʆɮ 

ɲɹɮʆʄʁʊɶʅ 

ʋɶɾɳɹɮ ɼɮɹ ʇɱɳɹɮ 
ɼɮɹɿʁʆʁɾɳʅ ɳɿʍʅɳɹʅ 
ɾɳ ʊɮʄɾɮɼʁɽʁɱɹɼɶ 

ɲʄɮʅɶ 

ʋɶɾɳɹɮ ɼɮɹ ʇɱɳɹɮ 
ɿɳʁɹ ɸɳʄɮʃɳʇʆɹɼʁɹ 
ʅʆʁʋʁɹ ɾɳ ʋʄɶʅɶ 

ɼɮɹɿʁʆʁɾʍɿ ɳɿʍʅɳʍɿ 
ɼɮɹ ɾɳɸʁɲʁɽʁɱɹʍɿ  



ʋɶɾɳɹɮ ɼɮɹ ʇɱɳɹɮ 
ɮɿɮɼɮɽʇʌɶ 
ɼɮɹɿʁʆʁɾʍɿ 
ɳɿʍʅɳʍɿ ɾɳ 
ʊɮʄɾɮɼʁɽʁɱɹɼɶ 

ɲʄɮʅɶ ɮ˄ʰˋˍˇ˂ʶʾˌ ʊ˖ˋ˒ˇ˂ʽˉʱˋʹˌ ɮ2  
ɮ˄ʱˉˍˎ˅ʹ ɿʷ˖˄ ɮ˄ˍʽ˒˂ʶʴ˃ˇ˄˖ʵ˗˄ ɸʶˊʰˉʶˎˍʽˁ˗˄ ɳ˄˗ˋʶ˖˄ 

ɮ˄ʰˋˍˇ˂ʶʾˌ ɮˎˍˇˍʰ˅ʾ˄ʹˌ όɮʆʋύ  
ɮ˄ʱˉˍˎ˅ʹ ɿʷ˖˄ ɮ˄ˍʽ˒˂ʶʴ˃ˇ˄˖ʵ˗˄ ˁʰʽ 

ɮ˄ˍʽˁʰˊˁʽ˄ʽˁ˗˄ ɳ˄˗ˋʶ˖˄ 

GK442 Chem. Rev. 2011, 111, 6130 

J. Am. Chem. Soc. 2013, 135, 1330  

J. Med. Chem. 2016, 59, 4403. 
Scientific Reports 2017, 7, 7025 



ʋɶɾɳɹɮ ɼɮɹ ʇɱɳɹɮ 
ɮɿɮɼɮɽʇʌɶ 
ɼɮɹɿʁʆʁɾʍɿ 
ɳɿʍʅɳʍɿ ɾɳ 
ʊɮʄɾɮɼʁɽʁɱɹɼɶ 

ɲʄɮʅɶ ɮ˄ʰˋˍˇ˂ʶʾˌ ʁˎˊʶʱˋʹˌ 

Ki= 360 nM against urease 

ɮ˄ʰˋˍˇ˂ʶʾˌ ɾʶˍʰ˂˂ˇˉˊ˖ˍʶʰˋ˗˄ Zn ̟ ˌ 
ɸʶˊʰˉʶˎˍʽˁʱ  ʺ ɲʽʰʴ˄˖ˋˍʽˁʱ ɳˊʴʰ˂ʶʾʰ 

RXP470.1: ɳˁ˂ʶˁˍʽˁˈˌ 
ɮ˄ʰˋˍˇ˂ʷʰˌ  

ˍˇˎ ʶ˄ʸˏ˃ˇˎ ɾɾʄ-12 

ɮ˄ʰˋˍˇ˂ʷʰˌ  ˍ˖˄ 
ʰ˃ʽ˄ˇˉʶˉˍʽʵʰˋ˗˄ ̱ ˇˎ 
ʶ˄ʵˇˉ˂ʰˋ˃ʰˍʽˁˇˏ ɻ ʽˁˍˏˇˎ 

J. Med. Chem. 2010, 53, 5597ς5606. 
J. Med. Chem. 2008, 51, 5736ς5744. 
Eur. J. Med. Chem. 2017, 133, 107-120. 

 

Proc Natl Acad Sci USA, 2013; 110, 19890 
Nature Medicine, 2014; 20 (5), 493 
Scientific Reports, 2016; 6, art. 383045  

ɮ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ʷ˂ˁˇˎˌ ˋˍˇ˃ʱ˔ˇˎ 



ʋɶɾɳɹɮ ɼɮɹ ʇɱɳɹɮ 
ɮɿɮɼɮɽʇʌɶ 
ɼɮɹɿʁʆʁɾʍɿ 
ɳɿʍʅɳʍɿ ɾɳ 
ʊɮʄɾɮɼʁɽʁɱɹɼɶ 

ɲʄɮʅɶ 
ʅˏ˄ʻʶˋʹ ʶ˄ˈˌ ˄ʷˇˎ ʽˋ˔ˎˊˇˏ (nM) ʰ˄ʰˋˍˇ˂ʷʰ ˍʹˌ 
˒˖ˋ˒ˇˊˎ˂ʱˋʹˌ ˍˇˎ ʴ˂ˎˁˇʴˈ˄ˇˎΣ ˖ ̩ ˉʽʻʰ˄ˇˏ 
ʰ˄ˍʽʵʽʰʲʹˍʽˁˇˏ ˒ ʰˊ˃ʱˁˇˎ 

ʅˏ˄ʻʶˋʹ ˄ʷ˖˄ ˇˉˍʽˁ˗ˌ ʶ˄ʶˊʴ˗˄ 2-
ˉˎˊˊˇ˂ʽʵʽ˄ˇ˄˗˄ ˃ʶ ʰ˅ʽˈ˂ˇʴʹ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹ 

ʵˊʱˋʹ 

Bioorganic and Medicinal Chemistry, 19 (2011), 2883-2902 
Molecules, 18 (2013),  50-73  



ʋɶɾɳɹɮ ɼɮɹ ʇɱɳɹɮ 
ɮɿɮɼɮɽʇʌɶ 
ɼɮɹɿʁʆʁɾʍɿ 
ɳɿʍʅɳʍɿ ɾɳ 
ʊɮʄɾɮɼʁɽʁɱɹɼɶ 

ɲʄɮʅɶ 

ɹˊ˃ˉʶˋʰˊˍʱ˄ʹ, ʷ˄ʰ ˉˇ˂ˎʵˏ˄ʰ˃ˇ 
˒ʰˊ˃ʰˁʶˎˍʽˁˈ ˃ ˈˊʽˇ 

ʅˏ˄ʻʶˋʹ ɮ˄ʰˋˍˇ˂ʷ˖˄ ɽʽˉˇ˂ˎˍʽˁ˗˄ ɳ˄ʸˏ˃˖˄ 

ʃˇ˂ˎ˒ʻˇˊˇˁʶˍˇ˄ʽˁˇʾ 
ɮ˄ʰˋˍˇ˂ʶʾˌ 

2-ʁ˅ˇʶˋˍʶˊʽˁˇʾ 
 ɮ˄ʰˋˍˇ˂ʶʾˌ 

J. Med. Chem. 2010, 53, 3602-3610 

Diabetes 2015, 64, 541-554  



ʋɶɾɳɹɮ ɼɮɹ ʇɱɳɹɮ 
ɮɿɮɼɮɽʇʌɶ 
ɼɮɹɿʁʆʁɾʍɿ 
ɳɿʍʅɳʍɿ ɾɳ 
ʊɮʄɾɮɼʁɽʁɱɹɼɶ 

ɲʄɮʅɶ 

ʅˏ˄ʻʶˋʹ ˁʰʽ ˋ˔ʶʵʽʰˋ˃ˈˌ ɾʶˍʰ˂˂ˇ˒ʰˊ˃ʱˁ˖˄ Ψmulti ς
ǘŀǊƎŜǘΩ ˃ʶ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʺΣ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ˁ ʰʽ 
ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹ ʵˊʱˋʹΦ ʆʰˎˍˈ˔ˊˇ˄ʹ ʵˊʱˋʹ ˖ˌ 

ʰ˄ʰˋˍˇ˂ʷ˖˄ PAF.  

ʅˍˈ˔ˇˌΥ ʹ ˋˏ˄ʻʶˋʹ ˃ʶˍʰ˂˂ˇ˒ʰˊ˃ʱˁ˖˄ ˃ʶ 
˃ʶˍʰ˂˂ˇʿˈ˄ˍʰ ˃ ʹ ˍˇ˅ʽˁʱ ˋˍˇ˄ ʱ˄ʻˊ˖ˉˇ ˁʰʽ 

ˋˎ˄ʵˎʰˋ˃ˈ ˍʹˌ PDT. 

IC50 / MCF- 7 = 4.92 0.8 ˃ ɾ 
IC50 / PAF =3.12 0.5 nɾ 

Dalton Trans. (2018) accepted 
J. Biol. Inorg. Chem. (2014), 135, 1-9 



ʋɶɾɳɹɮ ɼɮɹ ʇɱɳɹɮ 
ɮɿɮɼɮɽʇʌɶ 
ɼɮɹɿʁʆʁɾʍɿ 
ɳɿʍʅɳʍɿ ɾɳ 
ʊɮʄɾɮɼʁɽʁɱɹɼɶ 

ɲʄɮʅɶ 
ʅˏ˄ʻʶˋʹ ˁʰʽ ˋ˔ʶʵʽʰˋ˃ˈˌ ɾʶˍʰ˂˂ˇ˒ʰˊ˃ʱˁ˖˄ Ψmulti ς
ǘŀǊƎŜǘΩ ˃ʶ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʺΣ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ˁ ʰʽ 
ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹ ʵˊʱˋʹΦ ʆʰˎˍˈ˔ˊˇ˄ʹ ʵˊʱˋʹ ˖ˌ 

ʰ˄ʰˋˍˇ˂ʷ˖˄ PAF.  IC50 = 15 nM 

J. Inorg. Biochem. 2013, 120, 63-73. 



ʋɶɾɳɹɮ ɼɮɹ ʇɱɳɹɮ 
ɿɳʁɹ ɸɳʄɮʃɳʇʆɹɼʁɹ 
ʅʆʁʋʁɹ ɾɳ ʋʄɶʅɶ 

ɼɮɹɿʁʆʁɾʍɿ ɳɿʍʅɳʍɿ 
ɼɮɹ ɾɳɸʁɲʁɽʁɱɹʍɿ  

ɼˎˋˍʾʵʽʰ ˃ ʶ ʆˊʽˉ˂ʺ 
ɳ˄ʶˊʴˇˉˇʾʹˋʹ  

ʴʽʰ ˍʹ˄ ˋˍˇ˔ʶˎ˃ʷ˄ʹ 
ʰˉˇʵʷˋ˃ʶˎˋʹ ˒ʰˊ˃ʱˁ˖˄ 

ʇʵˊˈ˒ʽ˂ˇ ʊʱˊ˃ʰˁˇ 

ʅˏ˄ʻʶˋʹ ʃˇ˂ˎʵˊʰˋˍʽˁ˗˄ ʃˇ˂ˎˉʶˉˍʽʵʾ˖˄ ˁʰʽ ʇʲˊʽʵʽˁ˗˄ ʃˇ˂ˎ˃ʶˊ˗˄ 
ʴʽʰ ˍˇ˄ ˋ˔ʹ˃ʰˍʽˋ˃ˈ ɿʰ˄ˇˋ˖˃ʰˍʽʵʾ˖˄ ˁ ʰʽ ʇʵˊˇʴʶ˂˗˄ ɹ ʽʰ ʅˍˇ˔ʶˎ˃ʷ˄ʹ 

ɮˉˇʵʷˋ˃ʶˎˋʹ ʊʰˊ˃ʱˁ˖˄ ˁʰʽ ɱˇ˄ʽʵʾ˖˄ 

ʇʵˊˈ˒ˇʲˇ ʊʱˊ˃ʰˁˇ 

Polym. Chem 2014,5, 6256-6278 



Textbook of Clinical Chemistry and 
Molecular Diagnostics, 2017 Edition 

Ɉɔɟɐ ɓɘɞɣɑŬ 

ɴˊʶˎ˄ʰ  

ɮ˄ʱˉˍˎ˅ʹ ˁʰʽ ˁ˂ʽ˄ʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ 
ˉˊ˖ˍˇˉˈˊ˖˄ ˁʰʽ ˁʰʽ˄ˇˍˈ˃˖˄ ˍʶ˔˄ˇ˂ˇʴʽ˗˄ 
ˁʰʽ ˃ʶʻˇʵˇ˂ˇʴʽ˗˄ ʴʽʰ ˍʹ˄ ʰˉˇ˃ˈ˄˖ˋʹ ˁʰʽ 
˃ˇˊʽʰˁˈ ˔ʰˊʰˁˍʹˊʽˋ˃ˈ ˁˎˁ˂ˇ˒ˇˊˇˏ˄ˍ˖˄ 
ˁʰˊˁʽ˄ʽˁ˗˄ ˁˎˍˍʱˊ˖˄ (CTCs), ʶ˅˖ˁˎˍˍʱˊʽˇˎ 
DNA (ctDNA) ˁʰʽ  miRNAs ˖ ̩ʲʽˇʵʶʽˁˍ˗˄ ˋ ʁ
ʰˋʻʶ˄ʶʾˌ ˃  ʁˁ ʰˊˁʾ˄ˇ 

ʋɶɾɳɹɮ ɼɮɹ ʇɱɳɹɮ 
ɿɳʁɹ ɸɳʄɮʃɳʇʆɹɼʁɹ 
ʅʆʁʋʁɹ ɾɳ ʋʄɶʅɶ 

ɼɮɹɿʁʆʁɾʍɿ ɳɿʍʅɳʍɿ 
ɼɮɹ ɾɳɸʁɲʁɽʁɱɹʍɿ  

Clin Chem. 2017 

Oncotarget. 2017 

Ann Oncol.2017  

Clin Chem. 2016 



ʃʄɮʅɹɿɶ ɼɮɹ 
ɰɹʍʅɹɾɶ ʋɶɾɳɹɮ 
ʊʍʆʁɼɮʆɮɽʇʅɶ - 
ɼɮʆɮɽʇʅɶ ς ɳɿɳʄɱɳɹɮ  

ɼʰʽ˄ˇˍˈ˃ʰ ˎ˂ʽˁʱ ɹ ʽʰ ˃ʶˍʰˍˊˇˉʺ ˍʹˌ ʹ˂ʽʰˁʺˌ ʶ˄ʷˊʴʶʽʰˌ 
ˋʶ ʹ˂ʶˁˍˊʽˁʺ ˁʰʽ ʱ˂˂ʶˌ ˍʶ˔˄ˇ˂ˇʴʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ 

ʊ˖ˍˇʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ 

ǧȊȄȉȓȐȎȊȜȓȆȑ

ȷɜŰɑ-ɖɚŮəŰɟɧŭɘɞ

Synlett 2017, 28, 929 
ChemPlusChem 2016, 81, 913 
Dalton Trans. 2013, 42, 6582 



ʃʄɮʅɹɿɶ ɼɮɹ 
ɰɹʍʅɹɾɶ ʋɶɾɳɹɮ 
ʊʍʆʁɼɮʆɮɽʇʅɶ - 
ɼɮʆɮɽʇʅɶ ς ɳɿɳʄɱɳɹɮ  

ɾʶˍʰˍˊˇˉʺ ɶ˂ʽʰˁʺˌ ɳ˄ʷˊʴʶʽʰˌ ˋʶ ʋʹ˃ʽˁʺκ ʃʰˊʰʴ˖ʴʺ 
ʇʵˊˇʴˈ˄ˇˎΦ ɮ˄ʱˉˍˎ˅ʹ ˁʰˍʰ˂ˎˍ˗˄ ˒ʽ˂ʽˁ˗˄ ˉˊˇˌ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Φ 

ChemCatChem, (2017), 9. 2308-2317 
Inorg. Chem.(2015) 55 (2), 432-444 
 

Coord. Chem. Rev. (2015), 304, 55-72 
 Coord. Chem. Rev. (2012), 256, 2424-2434 



ʃʄɮʅɹɿɶ ɼɮɹ 
ɰɹʍʅɹɾɶ ʋɶɾɳɹɮ 
ʊʍʆʁɼɮʆɮɽʇʅɶ - 
ɼɮʆɮɽʇʅɶ ς 
ɳɿɳʄɱɳɹɮ  

ɮ˄ ʱˉˍˎ˅ʹ ˁʰʽ˄ˇˍˈ˃˖˄ ˁʰˍʰ˂ˎˍʽˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄ ˃ ʁ ˉˊˇˇˉˍʽˁʷˌ 
ʶ˒ʰˊ˃ˇʴʺˌ ˋ ʁ˄ʷʶˌ ʲʽˇ˃ʹ˔ʰ˄ʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌ ˎʵˊˇʴˈ˄˖ˋʹˌ ʶʵ˗ʵʽ˃˖˄ 
˒ˎˍʽˁ˗˄ ʶ˂ʰʾ˖˄ ˔˖ˊʾˌ trans-˂ʾˉʹ ˈˉ˖ˌ ˁʰʽ ˋˍʹ˄ ʰ˄ʰʲʱʻ˃ʽˋʹ ˍʹˌ 
ˉˇʽˈˍʹˍʰˌ ̱ ˇˎ h ˄ʰ˄ʶ˗ˋʽ˃ˇˎ ̡ ʽˇ˄ˍʺʸʶ˂ 1ʹ ̩ɹ ʶ˄ʽʱˌ    

OCH3

O

2+ H

OCH3

O

C18:3 (9c, 12c, 15c)

Methyl linoleate (ML)
      C18:2 (9c, 12c)

OCH3

O

 

Methyl stearate (MS), C18:0

OCH3

O

C18:2 regiomers/stereoisomers 

C18:1 regiomers/stereoisomers 

Methyl oleate (MO)
         C18:1 (9c)

Methyl Ŭ-linolenate (Ŭ-MLN)

[Pt/TPPTS]

Isomerization
C18:3 regiomers/stereoisomers 

.

[Pt/TPPTS]+ H2

[Pt/TPPTS]
+ H

2

Isomerization

Isomerization

H2O

H2O

H2O

.

Appl. Catal. B: Environ. 209 (2017) 579-590. 
Green Chemistry, 2017.  



ʃʄɮʅɹɿɶ ɼɮɹ 
ɰɹʍʅɹɾɶ ʋɶɾɳɹɮ 
ʊʍʆʁɼɮʆɮɽʇʅɶ - 
ɼɮʆɮɽʇʅɶ ς ɳɿɳʄɱɳɹɮ  

ʊ˖ˍˇˁʰˍʱ˂ˎˋʹ  
ʋˊʺˋʹ ɶ˂ʽʰˁʺˌ ɮˁˍʽ˄ˇʲˇ˂ʾʰˌ 

ʋʹ˃ʶʾʰ ʊʽ˂ʽˁʺ ˉˊˇˌ ˍˇ ʃʶˊʽʲʱ˂˂ˇ˄ ˃ʶ ɳ˒ʰˊ˃ˇʴʷˌ 
ˋˍʹ ʋʹ˃ʽˁʺ ˁʰʽ ʊʰˊ˃ʰˁʶˎˍʽˁʺ ɰʽˇ˃ʹ˔ʰ˄ʾʰ 

Green Chem., 2017, 19, 4451,   Org Lett., 2017, 19, 1760 
Adv. Synth. Catal., 2017, 19, 1291 ,  J. Org. Chem., 2016, 81, 
7023 
Chem. Eur. J., 2016, 22, 6964,   Chem. Eur. J., 2014, 20, 13811 

ChemCatChem, 2017, 9, 4120 
Green Chem., 2017, 1291 Adv. Synth. Catal., 2017, 
359, 1577,      Org. Lett., 2017, 19, 106 
Green Chem., 2017, 19, 670 

ʁˊʴʰ˄ˇˁʰˍʰ˂ˎˍʽˁʺ ʁ˅ʶʾʵ˖ˋʹ 



ʃʄɮʅɹɿɶ ɼɮɹ 
ɰɹʍʅɹɾɶ ʋɶɾɳɹɮ 
ʊʍʆʁɼɮʆɮɽʇʅɶ - 
ɼɮʆɮɽʇʅɶ ς ɳɿɳʄɱɳɹɮ  ʋʹ˃ʶʾʰ ʊʽ˂ʽˁʺ ˉˊˇˌ ˍˇ ʃʶˊʽʲʱ˂˂ˇ˄ ˃ʶ ɳ˒ʰˊ˃ˇʴʷˌ ̀ ˍʹ 

ʋʹ˃ʽˁʺ ˁʰʽ ʊʰˊ˃ʰˁʶˎˍʽˁʺ ɰʽˇ˃ʹ˔ʰ˄ʾʰ 

ʅˎ˄ʻʶˍʽˁʺ ɾʶʻˇʵˇ˂ˇʴʾʰ - ʃˊʱˋʽ˄ʹ 
ʋʹ˃ʶʾʰ 

ʅ ʁ ˋˎ˄ʵˎʰˋ˃ˈ ˃ ʁ ʶˉʽ˂ʶʴ˃ʷ˄ʰ 
ˉˊˇ˂ʽ˄ʰ˃ʽʵʾʰ ˉʰˊˇˎˋʾʰˋʰ˄ ʰ˅ʽˈ˂ˇʴʹ 
ˇˊʴʰ˄ˇˁʰˍʰ˂ˎˍʽˁʺ ʵˊʱˋʹ ˋˍʹ 
ʵʽʰ˃ˇˊʽʰˁʺ ʰˋˏ˃˃ʶˍˊʹ ʰ˂ʵˇ˂ʽˁʺ 
ʰ˄ˍʾʵˊʰˋʹ ̀  ʁ˄ ʶˊˈ 

Tetrahedron. 68 (2012), 8732-38 
Tetrahedron. 70 (2014), 608-15 

Tetrahedron 2016, 72, 7628-7632; 
 Tetrahedron 2017, 73, 7295-7300 



ɿɳɮ ʇɽɹɼɮ 
ɿɳʁʇ ʆʇʃʁʇ ɽɹʃɮʅɾɮʆɮ 
ɰɹʁʅɹɾɶ ɮɿɮʃʆʇʀɶ 

ɽɹʃɮʅɾɮʆɮ-ɳɲɮʊʁɰɳɽʆɹʍʆɹɼɮ ɾɳ ʋʄɶʅɶ 
ɰɹʁɼɮʆɮɽʇʆɶ 

VITA-GREEN ˁˈ˃ˉˇˋˍ ɮҌ 
ɼ˂ʱˋʶ˖ˌ όPeat 

alternative) 

ʆʰ ˄ʷˇˎ ˍˏˉˇˎ ˂ʽˉʱˋ˃ʰˍʰ- ʁ ʵʰ˒ˇʲʶ˂ˍʽ˖ˍʽˁʱ ʁ ʾ˄ʰʽ ˒ʽ˂ʽˁʱ ˉˊˇˌ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˔˖ˊʾˌ 
ˎˉˇ˂ʶʽ˃˃ʰˍʽˁʺ ʵˊʱˋʹ. ʃ̔ ˋˍˇˉˇʽˇˏ˄ˍʰʽ ̔ɹ ʽʰ ˍʹ˄ ɰɹʍʅɹɾɶ ˁ ʰʽ ˍʹ˄ ɰɹʁɽʁɱɹɼɶ ɱɳʍʄɱɹɮ  κɳΦU 
ˁʰʽ ˍˇˎˌ ˁʰ˄ˈ˄ʶˌ ˍʹˌ ˄ʷʰˌ ɼɮʃ 
 о ɼʰʽ˄ˇˍˇ˃ʽˁʷˌ ˁʰˍʰ˂ˎˍʽˁʷˌ ʲʽˇ˃ʶˍʰˍˊˇˉʷˌ ɹ ʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ʁ ʵʰ˒ˇʲʶ˂ˍʽ˖ˍʽˁ˗˄-
˂ʽˉʰˋ˃ʱˍ˖˄, ɳɼʁʆʄʁɿ ό ʴʽʰ ˂ˇʴʰˊʽʰˋ˃ˈ ˍʹˌ ALBA MILAGROΣ ɾʽ˂ʱ˄ˇ ɹˍΦ), GINAGRO ( G& P 
COTTON ɰʷˊˇʽʰύ VITA-GREEN ό ɲɶɾʁʅ ɰɰɰΣ WATT ɮɳύ 
 

ʃʶʾˊʰ˃ʰ 
ʰ˄ʱˉˍˎ˅ʹˌ ˃ʶ ˁʰʽ 
˔˖ˊʾˌ GINAGRO 

J. Environmen. Management 2017 203 670-678 



ǑǻǫǦǣǱǥ ǏǭǩǻǮǩǭǨǷǫ ǋǟǨǯǭǪǭǯǧǟǨǼǫ ǀǯǵǧǲǣǨǲǭǫǧǨǼǫ 

Ǫǣ ǋǣǲǟǩǩǭǨǣǫǧǨǚ Ǩǟǧ ǆǪǧǪǣǲǟǩǩǭǨǣǫǧǨǚ ǑǻǪǮǩǭǨǟ 

ʃʁɽʇɾɳʄɶ 
ɼɮɹ 

ɳʊɮʄɾʁɱɳʅ 
ʆʁʇʅ 



ɼʰʽ˄ˇˍˇ˃ʾʰ ̀ ˍʹ ɿʰ˄ˇˍʶ˔˄ˇ˂ˇʴʾʰ   

ɿʷʰ ˄ʰ˄ˇʵˇ˃ʹ˃ʷ˄ʰ ˉˇ˂ˎ˃ʶˊʽˁʱ 
ˎ˂ʽˁʱ όʰύ ˉˇˎ ʰˉˇˊˊˇ˒ˇˏ˄ 
ˇˊʴʰ˄ʽˁˇˏˌ ˊˏˉˇˎˌ ˋʶ ˉˇˋˈˍʹˍʶˌ 
ˉʱ˄˖ ʰˉˈ млл ˒ˇˊʷˌ ˍˇ ʲʱˊˇˌ ˍˇˎˌ 
ɳ˒ʰˊ˃ˇʴʺΥ ʰˉˇˊˊˏˉʰ˄ˋʹ ˎʵʱˍ˖˄ 

1.ɿʷʰ ˄ʰ˄ˇˉˇˊ˗ʵʹ ˎ˂ʽˁʱ ˃ʶ ʲʱˋʹ 
ˍˇ˄ ʱ˄ʻˊʰˁʰ  
ʴʽʰ ˉˊˇˋˊˈ˒ʹˋʹ ˍˇ˅ʽˁ˗˄ ʰʶˊʾ˖˄Φ 
ɳ˒ʰˊ˃ˇʴʺΥ ˒ʾ˂ˍˊʰ ˋʶ ˃ʱˋˁʶˌ 
 h ʶˊʾ˖˄ 

ɾʶˍʰ˂˂ˇ-ʁˊʴʰ˄ʽˁʷˌ ɼʰˍʰˋˁʶˎʷˌ 
ʴʽʰ ʰˉˇ˃ʱˁˊˎ˄ˋʹ ˃ʶˍʱ˂˂˖˄ ʰˉˈ ˍˇ 
˄ʶˊˈ 

before sorption

saturated 

with Cu2+

after 

desorption

(sand)

Ca2+

HCl
H6L

ˉˇ˂ˎ˃ʶˊʷˌ ˋˏ˃ˉ˂ˇˁˇ 
(Ca-MOF) 
ʰ˄ˍʰ˂˂ʱˋˋʶʽ ˍˇ 
ˁʶ˄ˍˊʽˁˈ ˃ʶˍʰ˂˂ʽˁˈ 
ʽˈ˄ όCa2+) h ˉˈ Cu2+ 
ˋ˔ʶʵˈ˄ ˉˇˋˇˍʽˁʱ ˁʰʽ 
ˉʱˊʰ ˉˇ˂ˏ ʴˊʺʴˇˊʰΣ 

Inorg. Chem. Front. 2017, 4, 773-781 

J. Am. Chem. Soc., 2015, 137, 12923-12928 
Inorg. Chem., 2016, 55, 9537-9548 
 Inorg. Chem., 2013, 52, 12869-12871 



metal-assisted ligand transformation

ɾʶˍʰ˂˂ʽˁʷˌ ˉ˂ʶʽʱʵʶˌ ς 
˃ˇˊʽʰˁʱ ˃ʰʴ˄ʹˍʽˁʱ ˎ˂ʽˁʱ ɾˇ˄ˇ˃ʶˍʰ˂˂ʽˁˇʾ ɾʰʴ˄ʺˍʶˌ ɾˇ˄ʰʵʽˁˇˏ 

ɾˇˊʾˇˎ (Single Molecule Magnets) 

Chem. Commun. 2014, 50, 15002 

J. Am. Chem. Soc., 2015, 137, 12923-12928 
Inorg. Chem., 2016, 55, 9537-9548 
 Inorg. Chem., 2013, 52, 12869-12871 



ʋɶɾɹɼɶ ɮɿɮɽʇʅɶ  
ɳɽɳɱʋʁʅ 
ʃʁɹʁʆɶʆɮʅ 

 ʃˊ˖ˍˈˍˎˉʰ ʹ˂ʶˁˍˊˈʵʽʰ ʶˁˍˏˉ˖ˋʹˌ ̱ ˊˇˉˇʽʹ˃ʶ˄ʰ ˃ʶ ɰi ˁ ʰʽ 
BiO3 ɹ ʽʰ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ̔ ˔˄˗˄ ʲʰˊʷ˖˄ ˃ʶˍʱ˂˂˖˄ όCd, Pb) 

ɳ˃ˉˇˊʽˁʺ ʰ˅ʽˇˉˇʾʹˋʹ ʰˉˈ ˍʹ˄ ʶˍʰʽˊʾʰ Dropsens: 
http://www.dropsens.com/en/screen_printed_elect
rodes_pag.html 

ɰʽˇʰʽˋʻʹˍʺˊʶˌ ˔ʱˊˍˇˎ  

ɮˎˍˇ˃ʰˍˇˉˇʽʹ˃ʷ˄ˇʽ 
ʰ˄ʰ˂ˎˍʷˌ ˊˇʺˌ 



ʋɶɾɹɼɶ ɮɿɮɽʇʅɶ  
ɳɽɳɱʋʁʅ 
ʃʁɹʁʆɶʆɮʅ 

 ɳ˒ʰˊ˃ˇʴʺ ʆʶ˔˄ʽˁ˗˄ ʊʰˋ˃ʰˍˇ˃ʶˍˊʾʰˌ ɾʰʸ˗˄ ʇ˕ʹ˂ʺˌ 
ɲʽʰˁˊʽˍʽˁʺˌ ɹˁʰ˄ˈˍʹˍʰˌ 

ɳ˒ʰˊ˃ˇʴʷˌ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄: 

ü  ɚʉʚʔʉʀʑʎʂ ɻʉɻɿʑʝʈʀʉʖʉ ʍʞʌʖʉ, ʈʀʐɻɼʋʇʅʐʡʉ ʆɻʅ ʌʍʋʛʝʉʐʖʉ ʈʀʐɻʎʔʂʈɻʐʅʎʈʋʞ ʐʋʑʏ 

(ʇʞʈɻʐɻȟ ʇʑʈɻʐʋʇʗʎʌʂȟ ʀʌʅʒɻʉʀʅɻʆʗ ʞɿɻʐɻȟ ʅʁʙʈɻʐɻȟ ʃɻʇʗʎʎʅʋʅ ʋʍɾɻʉʅʎʈʋʚɊ 

ü  ɞʌʅɿʂʈʅʋʇʋɾʚɻ ɼɻʎʅʎʈʘʉʂ ʎʐɻ ʇʞʈɻʐɻ ɉɻʉʚʔʉʀʑʎʂ ɼʅʋɿʀʅʆʐʡʉ ɾʅɻ ʐʂʉ ʆɻʐɻʉʗʇʖʎʂ 
ʒɻʍʈɻʆʀʑʐʅʆʡʉ 

ʋʑʎʅʡʉȟ ʌɻʍɻʉʝʈʖʏ ɿʅɻʆʅʉʋʞʈʀʉʖʉ ʋʑʎʅʡʉ ʆȢɻȢ ʆɻʃʡʏ ʆɻʅ ɾʅɻ ʐʂʉ ʘʆʃʀʎʂ ʐʋʑ ʌʇʂʃʑʎʈʋʞ ʎʀ 
ʍʞʌʋʑʏɊ 

Environmental Science and 
Tecnology, 2017  



ʋɶɾɹɼɶ ɮɿɮɽʇʅɶ  
ɳɽɳɱʋʁʅ 
ʃʁɹʁʆɶʆɮʅ 

 

ɳ˒ʰˊ˃ˇʴʷˌ ˋˍʰ ˍˊˈ˒ʽ˃ʰ: 

üʆʶˁ˃ʹˊʾ˖ˋʹ ˍʹˌ ʰˎʻʶ˄ˍʽˁˈˍʹˍʰˌ ˍ˖˄ ˍˊˇ˒ʾ˃˖˄  
όʶ˂ʰʽˈ˂ʰʵˇΣ ˃ʷ˂ʽΣ ˁˊʰˋʾΣ ˔ˎ˃ˇʾ ˒ˊˇˏˍ˖˄ύ 

 
Áɚʉʚʔʉʀʑʎʂ ɿʀʅʆʐʡʉ ʉʋʃʀʚɻʏ 
Á ɝʅʀʍʀʞʉʂʎʂ ʐʂʏ ɼʋʐɻʉʋʇʋɾʅʆʙʏ ʆɻʅ ɾʀʖɾʍɻʒʅʆʙʏ ʌʍʋʘʇʀʑʎʂʏ  
Áɚʉʗɿʀʅʊʂ ʐʋʑ ɼʅʋɿʍɻʎʐʅʆʋʞ ʌʀʍʅʀʔʝʈʀʉʋʑ  
Áɥʀʇʘʐʂ ɻʑʃʀʉʐʅʆʝʐʂʐɻʏ ɼʅʋʇʋɾʅʆʡʉ ʌʍʋʛʝʉʐʖʉ 

üɬɻʑʐʋʌʋʚʂʎʂ ʔʂʈʅʆʡʉ ʆɻʅ ʈʅʆʍʋɼʅʋʇʋɾʅʆʡʉ ɿʀʅʆʐʡʉ 
ʒʍʀʎʆʝʐʂʐɻʏ ʕɻʍʅʡʉ 
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