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ABSTRACT

Catalytic oxidation of aromatic compounds continue to be an attractive field and
many novel catalysts have so far been reported for the transformations of hydrocarbons
into corresponding oxidative products. For the oxidation of aromatic hydrocarbons with
hydrogen peroxide (H,0,), the metal chelating with N-ligand complex systems are
preferentially used due to their similarity to the biological oxidation. This study reports
the new heterogeneous polymer catalysts for toluene oxidation using N-containing
polymer supported with iron(ll) and (Ill) ions as catalysts. The applications of the
prepared catalysts in the oxidation of toluene and their catalytic efficiency were
investigated. The catalytic reactions involved both the methyl side chain and the
hydroxylation of the aromatic ring where reactions with hydrogen peroxide in the
absence of catalyst show no oxidation in all cases. The effect of reaction temperature,
reaction time, amount of catalyst and reusability of selected catalyst were also
investigated. When using iron(Il) polymer support as catalysts, Fe(ll)-P8-AEA catalyst
showed the highest conversion (8.7%) which selective to o-cresol when the oxidation was

carried out in acetonitrile at 80 °C for 24 h. On the other hand, the iron(lll) polymer



Vi

support catalyst can selectively oxidize toluene to benzoic acid with high percent
conversion (89.6%) using Fe(l11)-PVPDVB1gy as a catalyst. From the results, these
heterogeneous catalytic systems can be used in toluene oxidation with high efficiency.
They were also easily prepared and could be recovered and reused.

The polycarboxylate triazine-based ligands were synthesized via nucleophilic
substitution reaction of 2,4,6-trichloro-1,3,5-triazine (TCT) using microwave-assisted
synthesis in aqueous media. The reaction conditions for ligand synthesis were optimized
by varying the microwave irradiation conditions, type of bases and equivalent of base
used in the preparation of N,N’N"-1,3,5-triazine-2,4,6-triyltris-glycine (TTG) using
glycine as a nucleophile as a model reaction. The optimized reaction condition was
applied in the synthesis of various polycarboxylate triazine-based ligands using a variety
of amino acids. The ligands were obtained in good yields with short reaction times
comparing to the conventional heating method. These results offer an effective way to
generate a variety of polycarboxylate ligands with potential applications in metal-organic

frameworks design.



vii

A

d' a a d ) @ 1 aan ) [ a o =
¥o130INNTUNUS msnannansslgnsndmsumseond lad Ingduuazms
[ L ] a 4 a 4 a d‘d
Funazd laeld luTasnvdrsvesdunuanoanis uondmanni
I o
1,3,5- Insezduilulnssadanan
Y A =S Jd
NIy UNEITYT AGHIUUN
Sayan Mnndasauuma (ni)

d' a a J
ﬂmznﬁum‘mﬂ%nmmmuwuﬁ

' s o o & I o
YATNTN0138 AT, UNAT ANITNITINUT 0']5]']58‘1/]“]_|§ﬂ‘]9|'l1/iﬁﬂ
] 4 a v 4 = P 1
YAFNII0138 AT, DNIAU V1T @'li]'lﬁﬂﬂﬂ?ﬂ’]el'lﬁ?ll

J v I A

o an o /A '
FWANTNIVITY AT, ATIAU IUNITIU @'ﬁ]'ﬁﬂﬁﬂ?ﬂ’]&ﬂﬁ?i\l

q

e2€ e2€ eze

UNAALD

ana a o { @ 1 a 4 @ I~ 4 ~ [
Ufnsneendatunldanssvesasoes Isunanlalasasvou dsnuiluzosi lasunnm
[ 1 d' [ = =3 9 v 1 aan ] o [ = 9

aulvedgaaiiioaazdinalinenunams lsausalgnsenlyi 4 dmsumanasulassaines
4 I a ] 4 aan a % ) [ Aann a o a
a3 lalasmsveuilundadua Tasifnseeendatu dmsvilgnsoeendatuvesos Tsunan
P v s xS A D) ~ o A Y a P
TaTasamsueudielalasnunleseonledmin  deuldszuvvesTanzAaniuasFidouaunus

A I 4 A I A g o ann a o =
i luTasmuiluesdlszneuiiesnniluszuuiadrenulgnseeendmdulunednm  Tu

= dy 9 Y @ 1 anan A A a 1 =® a A
msaneil laseaumsldansalgnsenenme Isddieasialul  wagdnplszansamlums
1 aan % 1 dy ann a o = aan d' 9 o 1 d‘ d' g’z 14
algnsenvesdusailulgnseeensaduvesingou  dfnsernlsausunsuiiodlunalyng
a a Y a Lé ann (% J o’d’ S o 1 [
wianaz leasendantuvesney Isundn aelgnsenylalasnuleseonloan lulidnse i
a a @ Y =~ Y Y= a aan o
aunsanavendmdulalugonsdl  nazddlddnymavesgurgiveslgnser, narlunmsih
ann % 1 Aaan o o [} o 1 { 4 < a
Ufnsen, PSunavesdusalfisen uazmsihnduunldlwivesduseiiden e lduananwed
4 o I o 1 1 v 1 Aaan { g’/
woesaivaywiuanss wun @usalfnsen Fe(D-P8-AEA  1d3osazmsnfaoulivesansad

o 1 4 4 ) ann a v a 4 {

au'ldgega (8.7%) nazsumzaooes In-rsveailerljnieoendaduluezdialulnsg 7 8o

I o 2 & (A < a J a o =
ooy 19]uan 24 5]5311]\1 1uﬂﬂmwm @]3&3\1H’Tﬁﬂ(IH)W@aLiJi’)iﬁu’]JﬁL‘luﬁ']N”ﬁﬂﬂ@ﬂ”ﬂllﬂ‘ﬂfiﬂgﬂu



viii

ﬁJu

o 0 ana An Y 1 1 aaa 9 o T A g 4 =
ﬂﬁlﬁﬁﬂgﬂﬁfﬂ ﬂWﬂNﬁﬂ']ﬁVlﬂaﬂ\‘lﬂulﬂWU'J'l 53UTJﬂ']ﬁLﬁ\i”IJJ;]ﬂﬁfJ']IﬂfJﬁl‘Ifﬂ’Jlﬁ\‘]WLﬂulﬁmmﬂiIﬁﬁ]

pgssumizaou ladnueda Insesazmsnlasulilge 87%) Taeld Fe(llD-PVPDVB,,,
9
dog ansmi Il ludgnseeendgaduvesngdu Taelilsz@nsnmussdnsge Bnnads

' 1 ~ o [ Y n v
N1UADN1TINTEY, mmmmﬂauuﬂﬂ‘ﬂﬂﬂ

Iddunsgdaunusneamivendian Wil lnsezduiluesdlsznoundnlavdfiien
ununadetinndlelWdues 2.4.6-lnsnanls-13,5-lasozau @an) Iaglslulasnwaelums
o o o A d %‘ ) anan ~ o [y [ A 4 9
duasizrluananidni annzlumsiil§isonimuzaudmiumsduanziaunua 14
Anwrnnannizvesms Tiwasau lulasn, stesvesva vezilSuaauyavouuanld Tagly

Aaan [ L4 <3 < < a a I
Ugnisemsduasizn  uou’ ou"-13,5-lnserdu-2.4.6-lasoania-lnadu (i) 1l

=1

Aaan ann o o [ Ia 4 a
Ufnseduuuy  annmzvesdisonfivinzan lagminmlszgnd g lumsdunsignaunuaned

9 [ a

s A A a3 ] a A ya s
mivenganny msezswiulaseaiuanvarevialasldnsaezilunvainvals  laaunua
a v A 9 o aan g’; A =1 o Y 9 g’; A &K
pawanluszaud  Taglana lumsvinlgnsedy wemsunumslianuionunuauauda
I A a a [ Ia 4 a 4 a 9 A
aansadlunneanidssaninmlumsduasziaunuaneanivengan ldvianvaieive

~

Uszgndlflumsesnuuuats Inssielang-sunsd



