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A®EZEE /| Theme of Research

Synthesis of Axially Coordinated Sn(IV) and Au(lll)Porphyrin Thiocyanates and Selenocyanates and Their Reactivity Study

@WEEE |/ Outline of Research

Metallo-porphyrins (MPor) play important roles in the current research of chemistry, because of their versatile applications such as electron transfer, energy transfer,
magnetism, and so on. These properties are controlled by the central metal, peripheral substituents, and the axially coordinated ligands. Therefore, several chemical
modifications are frequently used by the current researchers. Considering the nature of the porphyrin, these chemical modifications are classified into three categories. These
are, modification of the porphyrin ligand, incorporation of suitable metal atom and introduction of the axial ligand on the central metal atom. The first two methods are widely
studied however; the third one seems to need some improvement. Considering the hard and soft acids and bases (HSAB) theory, we focused ligation reactions on Sn(IV) and
Au(lll)porphyrins with SCN- and SeCN- ligands. In this regards, we synthesized axially coordinated [Sn(IV)TPP](SCN)2, [Sn(IV)TPP](SeCN)2, [Au(lll)TPP](SCN)2, and
[Au(IV)TPP](SeCN)2. The reactivity of these complexes are examined by thiocyanation reactions with arenes.

GMEMSE / Results of Research

To obtain the complexes of Sn(IV) porphyrins, [Sn(IV)TPP]CI2 was synthesized by the treatment of free base porphyrin with SnCI2.2H20. Upon treatment with AgPF6,
[Sn(IV)TPP]CI2 was converted to [Sn(IV)TPP](PF6)2. Sn(IV)TPP](SCN)2, and [Sn(IV)TPP](SeCN)2, was obtained by the treatment of [Sn(IV)TPP](PF6)2 with KSCN and
KSeCN respectively. The legation occurred on both N-site and S-site of thiocyanates, contrary, for selenocyanate, legation occurred on N-site only. The complexes of Au(lIl)
porphyrins was obtained from [Au(lIl)TPP]CI. Treatment with NaAuCl4, free base porphyrin was converted [Au(lll)TPP]CI. Treatment of [Au(lI)TPP]CI with KSCN and KSeCN
respectively, afforded, [Au(II)TPP](SCN)2, and [Au(IV)TPP](SeCN)2. The reactivity of these complexes was examined by the thiocyanation reaction towards anenes. It was
found that Sn(IV)TPP](SCN)2 acts as suitable precursor for thiocyanation of indole. However, [Au(Il)TPP](SCN)2, was ureactive towards indole. According to the hard and soft
acids and bases (HSAB) theory, Sn(IV) form weak bond with thiocyanate ion (SCN-) whereas, Au(lll) form stable bond with thiocyanate ion (SCN-). Therefore,
Sn(IV)TPP](SCN)2 acts as suitable precursor for thiocyanation of indole but [Au(lIl)TPP](SCN)2, is unreactive towards indole.

@4%OEE / Further Research Plan

Considering the result obtained from the axially coordinated Sn(IV) and Au(lll)porphyrins using with SCN- and SeCN- ligands, we are now interested to
investigate the properties of new axially coordinated Sn(IV) and Au(lll) porphyrins using other hard and soft bases. Moreover, the properties of metello-
porphyrins are also depending on central metal atom. Considering the hard and soft acids and bases (HSAB) theory, we are interested to change the
central metal atom of the pophyrins like; Mg, Pd, etc. We expect that such new complexes with diverse properties will expand the new research on
porphyrin chemistry.

ORREBIEDN EOHREER - RFBEHROEECOVTOHE /
Further Plan of Contribution of Strength of Mutual Understanding/Friendship Between Tokyo and International cities

(££3903CF /4 £ 7803 F LIA)

There is no doubt that, the follow-up research fellowship offered by the Tokyo Metropolitan University will make a great impact on the home country of the
foreign researchers. From my point of view, the research knowledge obtained during this period will help my institution, Jahangirnagar University, Dhaka,
Bangladesh. My university is situated near the capital city of Bangladesh. | can share my knowledge with my students and through this process my city will
be developed. Moreover, Japan is the friend of Bangladesh in the diplomatic level and now through the fellowship financed by Tokyo Metropolitan
Government, the students, faculty members of different universities of my country get the opportunity to study in Tokyo Metropolitan University. In this way it
makes a mutual understanding between the Tokyo and the Dhaka, Bangladesh.
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MR ETOHREED T / Time of laboratory experiments




