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Abstract:

Introduction of a new polymeric catalyst for the acceleration of some of the organic
reactions

Researcher: Saeed Esmaeeli-Ranjbar

In this study, poly(4-vinyl pyridinum) perchlorate is introduced as a new and efficient
catalyst for some of the organic reactions.

N -

i

z | N
@
S HCIO, - @ ClO,

P Dry CH,Cl,, 6 h, r.t.

The reagent is efficiently able to catalyze the chemoselective tetrahydropyranylation of
alcohols using 3,4-dihydro-2H-pyran under mild reaction condition.

[P(4-VPH)C10,](0.004 g)
R-OH + | [
CH2C12, r.t. RO O

o

This reagent is also efficiently able to catalyze the preparation of acylals and deprotection
of these type of compounds.

[P(4-VPH)CIO,] (0.01mg)

r.t. Solvent-free
RCHO + Ac,O - R-CH(OAc)2

[P(4-VPH)CIO,]
Ethanol, 60°C

R= Aryl or Alkyl

Poly(4-vinylpyridinium) perchlorate can also be used as an efficient and reusable catalyst
for the synthesis of pyrimidinone and thion derivatives via Biginelli and Biginelli-type reaction
under solvent-free conditions.



0
0 0 X
X H [P(4-VPH)CIO,] (0.02 g)
R'F +
Q)L )]\/U\RZ " HZNJ\NHZ >

Solvent-free, 100 °C

X=0,8

N
L [P(4-VPH)CIO,] (0.02 g) Oﬁ’
ArCHO + * HN NH, Solvent-free, 100 °C ~ HN

Ar

In addition, poly(4-vinylpyridinium) perchlorate as an efficient and reusable catalyst is able
to promote the synthesis of bis (indolyl) methans in the absence of solvent.

(@) R2
)L . \_r! [P(4-VPH)CIO,] (30 mg)
R” H >
E r.t.
R!'=H, CH,4

R?=H, OCH3, NO,

Synthesis of biscoumarins is also efficiently accelerated in the presence of this catalyst in
water.

R
o OH OH OH
P - @(i [P(4-VPH)C1O,] (30 mg) O SN z O
R” "H >
0”0 H,0, 80 °C 0" No 070

Key words: Poly(4-vinyl pyridinum) perchlorate, 3,4-dihydro-2H-pyran, acylals, Biginelli and
Biginelli-type reactions, bis (indolyl) methans, biscoumarins.



Jo! S
SI§9 9 400




L;,j;,u@:d;\_}.a.é

296l (V-

Sy (St g 5 (S e FI 5 p S gk e 553 gland SlaS 5 Olge 4 L) U

Az Ol Sl e 5 ki 5l a8 wisl axils sla iSTy

@YU Ll (9531 b STy ol Y sans 5 ol b 5050 s b O 283 Julis smme 5k & (pleand sl 25T

b o2l e G oS &) 555618 1503 1 Sa 0T plonil oS 5 03l 655 3525 Dok s 53 5 il
A{MLA))}:)UK.H&W@L@Jdbm‘&ij&"-dbd&j\bwddﬁ)j@\udwéy:\{j&ﬁliéjj‘
gh e e (Saal 5 (Kon Glays U s 53 4 sl Jokomal b Jsboms Spgo 4 STy dams 3 S
s ctias oo S T3 BT 5 g 53 58 Sy W b mle ey 2S5 i ol Y gamn ¢ Soal (sl 5 61

‘M>6‘.C)‘))}:5UKCE*“L§J)L§:"£‘).B‘iff'j*‘ch'“J>L§)ﬁ}:le§%‘}d[>;ﬁ.‘J’

)l?‘.ic\.ed}.m &‘fﬁmd\ ol hd}.ﬂ}uﬂ)\bﬁuTL;)Lw‘b C_J).@.w ch«AULgLA)i}:SU\fJ'\ a:\.&:..»‘djﬁ

.@\oaﬁdf)){w\:bpw‘_;u:ﬁjlf); d)}ﬂugduwd_‘}j)lfowwu}.fuupb%fd‘u\.&b
> =

4 Oy 30 cplpls cdzan Hlay ey s Lg;‘}lb. S~ ol u&u Lgl.a)j}:jl:lfdu. Cnnd cdﬁwl} L;La))}:ﬂ.?lf

AR gt Y STy sl e e 655l 5,V ples 5 55 e 25T T 5,65

(el 5 o Kan sl 53061 Clab (s 0

35 45 Lt dolr Gkl (5l 5301 ol 45 5 oy 50 LT (695 (gl 18 andllas 457 (Kaal (sl 53U 51 S

I oes o ies 55 568 mite e o Kan (slay 5 U1 diles Jleb ST e T

flf&zjzwA{J\;ZL.Galn)ji;:llﬂfﬁgkguc..ﬁjjd:l.p:ﬂWdu@jjléubéu@\g}f\JWTj

Sl 0 Lgﬁfa)‘.b‘ u’.f 6\.& u:'ﬁ))" o;u:.w‘l.zu\.nl:.- LgLA.X.:w‘ Lg)l;':'-l.»juar.la.w

J_Nqfc.,\})\:dbdbv\:.wl@g;@@bl}L;LAQ}A;M@LL_!FG%LJJWL;&\A)jj:jblfjlmz&il

Y] 5t assle W oT

S50l E S 50k glul )
sbjb ol Y

23536 31 dsames (il ST Y
S L pe ¥

G boon (gl S o 0

ol gslulel, .

YooV



Ls‘)ﬂjmuﬁaid)‘d..aé

.ut?,L:,AM";lu‘;ﬁjteau;,»lyWQ@@,’\&Mo}p«f@\&@uu,)};mfj\mawwl

DI catons ol

o gt OlaT L 5L Sl (STl 5 OlT (glelia s 4 JTisla sz 5 b ey 51 eslatal el (sladnl Ol 5>

I¥] ol il glalaDe b5 3 28 0 b 5 (6 pdy lbsl 5y

OT 31 oyl sl (o SV L s in g o 55 (on oslisal iyl )3 03 28 5 b a8 ola ek 51 S

Sy Al o3le & (ol otins (laos 5L b st WSS K85 QU LML o 058 sl S
(et Js =PIk sl p8 52 4 b Je sl 255 (2 02 (121) Slad 5o &7 5 ghailen ) (o sl & Ol
S5 s dilods wistlo (o s o9 —F) b LS s KiSTly &8 gl ol b ol o 2w 55 (cps o s =YD b

NELLW.

P,VPy P,VPy

0-1) ok
b e ) Lol 6lils & Sl (SO s sl 535 s 4 ey

AL o L Sl 5 G i sb, )

.s,;x@p,u,@\&g}{tsﬁ;gxh;ww;\@wﬁ Y

e oo 1Sy lases 5 LT 4 5558 o0 s Jole oty 0 ¥

el o s y3 G Syse a F

.mt{@w,«.ﬂ;,;d«,b@Jgﬂiuwduwﬁd\ﬁj,kcbdu; 0

Syl oY Les b #

il e s oYL Slssos S ol

5 EIL ol ol 45T g e feate o2 4 B8 Sy 4 O s (63 Sl ealimel s o s (b S5k slead,
K (Sl ool 53 (b e D) b (S e 03 O s 83 355 09 [P]5 0 (o VU5 ek o1 S oL

J_}&‘SA 4....&»" %

1 Poly( vinylpyridine)
2 Divinylbenzene



LSJ,}S}“"L&‘:J)‘J"‘-;

IR g g (b b g G Wbl Sl gusTlg (Y-

(posac gy Jins ~FI Sk~ i g =N 087 ol ol g s o Sl oalimal b o7 gl atie o i 51 S6

AL e S

s —F) b ST 3 sl Sl o s 453 YAD (los b 5 il o (S5 s ol 53 30 oy gomr 457 5536187

.[(Y—\)J&&] .LLT@C,M:cu.éb\éu:)sv.@a!&:}jﬂyjjlflfC,.w|wJ:M:J;.\5L5J\>.JQ)y@jQ|j)\n\f(&i-\iﬁ;

H

[
N
o
HClo, . @ ClO4

Dry CH,Cl,, 6 h, r.t.

N
z
S

(0-)) K
oy (J g B gl 5 s oslizl "ty ) Szl 1 etz L ladadT gl 5 iblone 5 Cablone 51 55 JBIST ul
JF1 -0 K] T

NSPVPC, r.t. Solvent-free
RCHO+ Ac,0 == = R-CH(OACc),
NSPVPC, MeOH, r.t.

R= Aryl or Alkyl
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NSPVPC, Ac,O
R-XH » R-XAc

Solvent-free, r.t.

X=0,S,and N

R= Alkyl and Aryl

(*-)) S

1 N - Sulfonic acid poly (4- vinylpyridinium) chloride
2 Chlorosulfonic acid
3 Acetic anhydride
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| X P(4-VPH) HSO,
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o Z Solvent-free, 100 °C
(o) CHO 0)
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Bisindoles

Poly ( 4-vinylpyridine) hydrogen sulfate

14- Aryl- 14H- dibenzo[ a,j] xanthens

Ultrasound irradiation

12-Aryl-12H-indo[ 1,2-b] naphto[3,2-€] pyran-5,11,13- triones
2-Hydroxynaphthalene- 1,4- dion

2H-Indene- 1,3- dione
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1 Coumarins

2 Cul

3 Beckmann

4 1,4-Disubstituted-1H-1,2,3- triazoles



