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ABSTRACT

Solution phase organic synthesis using solid support reagent has emerged as a
powerful technique for the preparation of diverse compounds. Reaction with solid-
supported reagents does not suffer from disadvantages concerning typical reagents as
difficult product isolation and low yield due to loss of product during purification
step. In this study, magnetic nanoparticles supported bases were synthesized and their
applications as bases were evaluated.

In preliminary study, Fe3O4-DIPA was synthesized from surface modification
of the Fe3O, magnetic nanoparticles. The efficiency of this magnetic base was
evaluated in substitution reaction between benzylamine and benzenesulfonyl chloride
in comparison with nonmagnetic silica supported DIPA (Si-DIPA) and the
commercial DIPEA base. Results showed that high percentage yield of product could

be obtained without further purification when using FesO4-DIPA or Si-DIPA as bases.



In addition, the magnetic support provides benefits in the ease of its isolation and
reusability via external magnetic field decantation.

The next studies, four amine bases including diethylamine, diisopropylamine,
morpholine and piperidine were immobilized onto the surface of the modified Fe;O,4
magnetic nanoparticles to give magnetic silica nanoparticle bases which are Fe3O,4-Si-
TEA, Fe304-Si-DIPA, Fe304-Si-NMM and Fe304-Si-MNP.  These bases were
successfully applied in the synthesis of N-benzylbenzenesulfonamide. The highest
percentage yield of the product was obtained when using Fe3O4-Si-DIPA. Thus, the
applicability of Fe3O4-Si-DIPA was demonstrated in sulfonation, acylation and
akylation reactions. benzenesulfonyl chloride, benzoyl chloride and benzylbromide,
were use as limiting reagents in sulfonation, acylation and alkylation, respectively.
Amine (1.2 equiv.) which are benzylamine, aniline, N-propylamine, morpholine and
piperidine were use as excess reagents for each reactions using dichloromethane as
solvent. The reaction mixture was incubated with rocking table (Specimen mixer,
BCT-33) at room temperature for 30 minute. After treatment with amine scavenger
silica (Si-DCT), all reactions gave high yields of products without need for further
purification. Fe3O,4-Si-DIPA offer several advantages including ease of product

isolation, short reaction times under mild and neutral conditions.



Vi

A

A a a J @ J 4 = I [
BOLIDIINYUTUNUHUD ﬂ'lﬁﬁ\‘]l,ﬂﬁ'lzﬁl!a$ﬂ1iﬂ§$Qﬂ@]ﬂl@\3Lﬂﬁﬁlﬂlﬁ]u@ﬂi@\ﬁﬂﬂjﬂ

=) (4

[l [ o v A
symau Tuimandmsudunsdduaizy

a d o

Y A =
AIvey unaMfSynng Sauls
SN MOAATNHITUNN (191))

¢a a A ¢ 9 ¢ o o o
mmﬁsmﬂ‘énynmmwuﬁ HYIWAITANT10158 AT. YNAT ANTIITINUD

o 4 aa A J 9 o 3 [
msduasizimaalaunsaaaisazaiy Tﬂﬂi%ilﬂlﬁ]u@]mﬁﬂuﬂmﬂlﬂlﬂﬁfNﬁ‘]JL‘]Ju

d’dﬂ a a o W =)
9

A aaa o J
NAUANY $’(?f‘l/]ﬁi‘l1“l/‘lﬁ1‘ﬂi°uﬂﬁm‘iﬂllﬂﬁ’tffﬁﬂ‘igﬂE]‘]J“Hﬁ1ﬂﬂ€ﬂf] ﬂgﬂiﬂ1ﬂﬂ?mmumuu

< o Il a [ o o { @
woauiesesiy idesszauywinerduvedeainmsldsenud Iaeia lAendunsuen

9

a o J a o 7o 4 a o J % o
WNARNUN uazwa"lﬁ'ﬂlmwaﬁﬂmﬂm Lﬁf)\?i]1ﬂﬂ1i’(,:jfﬂJL?’f‘(’JGUﬂQWﬁ@ﬂmﬂﬂlm$ﬂlu@@uﬂ1§ﬂ11ﬁl
a £ =< o da‘ ~ S v Y ] I Y v d
UIIND ﬂluﬂT'iﬁﬂBTﬂS\?u L‘Uﬁil@ﬁ]uﬁﬂﬁﬂﬂﬁﬂﬂ'JfJf’JHﬂTﬂUTTu!mLWﬁﬂHlﬂQﬂﬁﬁlﬂﬁ?%ﬁ uae

annaaeu Tasth 1 wualulfdseuad

= g’/ 9 [ 4 = [ a 9
GluﬂTiﬁﬂ‘lelT’ll‘LlG]‘Ll Fe,O0,-DIPA Qﬂﬁ\ilﬂi1$’ﬂﬂ1ﬂﬂ1ﬂﬂﬁﬂuﬂﬂllﬂiﬂ’)ﬁu1ﬂl®\‘iﬂ‘1§ﬂ1ﬂ

] < a A 1 <] g aan 1 J
W luniman Fe,0, Yszansmmveuuauimanignnaaeyluljnseimsununsening

a = = o a J = @ A [ <3 aa
mumammuuazmumu%aiﬂuaaaa”lm Iﬂﬂl’lﬁﬁlﬂl‘ﬂﬂﬂﬂﬂ DIEA N3935UAYUDILLUITANT

1 a3 ] < ) Y Ay ¥ 1 Yy a A
"lmﬂmmmaﬂ (Si-DIPA) taztid DIPEA NINN19TAN Nam"lﬂwmmﬂmaaamawa@mqﬂﬂa

a

Ty o q ¥ LA q9 A . 3 2 < o
llll@]’f]\?W']Uﬂ'ﬁﬂ'lclﬂﬂﬁﬁﬂﬁlll@cl‘lf Fe3O4-DIPA Y139 Si-DIPA lﬂJuﬂJﬁ HONVINUUDILUNITIONTY

L)

@ 9

1 <3 ~ = Y1 o o EY n Y 9 Y ] <
wiangalivealumsuensen ladeuazinnduun e lvi'ld Tasldmsuensondlreiman

NgUaNn



vii

TumsAnuIdau waeduasia Usznouals lawnaeiy ta'le T Inshawiiy

a

J a o a ] Y y I
weirledu uazimesan gni liassuuiiveseymau Tumimanaaudsine 149 1w a

[ ' IS Aaa - - .
J0ITUOYMAU TULNIMANTAN Usznoualo Fes04-Si-TEA, Fes0,-Si-DIPA, Fes0,-Si-

9
NMM uag Fes0,-Si-MNP waainszauanudusolumsi s lumsduasiedu-

= 2 [ 14

Fawududaldurlud Tasrgi v 1d3ovasgegavesnanduniiiio 19 Fes0,-Si-DIPA

9
[ Y

UUANUAINNTDUBY Fes0,-Si-DIPA dagnnaaeuluilfnset alvusu edadu naz

v

anaayy Iaeiliwududa i naelse wulyda aaelsa uazwudalus lumilusonud

o w

finalud§nserdalwiudu toFiadu uay danaasuamudiau uazldeliu (1.2 1)
a a a 14 o a a I 4 a
Uszneume wuFaeiu wiau Insiaweiy vesesau uaziimeiawihidenuduiniu
) ] <3 2 2 . .
wo ludihazatelanae stimu esazatonaugnugidleienng tmidia (Specimen mixer,
A a gy I a ~ 1% a wa 9 aa @ = -
BCT-33) ngaungivisuunarawauuin vasnnmsigiaaresanisueiu (Si-DCT)

U

o & g v

aan Y a a 1o & Y = o a £ A )
nﬂ‘ﬂgﬂﬁﬂTiﬁWﬁWﬁﬁm@ﬂNﬁ@ﬂﬂ!ﬂﬁ\? !,Laz"lmuﬂummmumwﬂwm INTLWNEUTUN

U

[

A v Y A o 29U 4
Fes0,4-Si-DIPA Htoavatelszns Taun aAnuazaInvoIMIsuenHans i 15ardu i

a . I
meldaninzind uazanzduilunails



