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A Review of New Methods for the Synthesis of Dyes: Microwave and

Ultrasound

Mozhgan Hosseinnezhad™, Shohreh Rouhani?, Hamid Ghasemi?
1. Department of Organic Colorants, Institute for Color Science and Technology, P. O. Box. 16765-654, Tehran, Iran.
2. Department of Science, K.N. Toosi University of Technology, P. O. Box: 15785-4416, Tehran, Iran

Abstract

Two important challenges in today's world are environmental pollution and energy production.Due to the increase in
population, the production of many chemical compounds, including dyes, is increasing. Important groups of organic dyes,
whose preparation process was developed by this new technology, are: Fluorescent sulforhodamine dyes for protein labeling,
coumarins, fluorescein dyes, red and near-red luminescent compounds.In this article, ultrasound and microwave methods
and general principles are introduced, and the latest scientific achievements published on the synthesis of organic dyes using
the electrosonde or microwave method are examined.At the end, these two methods are compared with the conventional
method of synthesis of organic dyes and its advantages and disadvantages are introduced.

Key words: Dye, Synthesis, Microwave, Ultrasound, Green chemistry.

Fluorescent sulforhodamine dyes

Coumarins
( Fluorescein dyes
HO o] 0

Nmor l = =
H
= N = = =
N@ _~__COOH
|
New
1 methods of

Ultrasound .
P synthesis of

dyes

S

i
ﬂ Greater yields, Improved purity, Faster reaction times,

Enhanced reaction control



pdh A% s ANA

doddlo -

08 a0 B 00 o JB Jlo (50 & () i 45 005y adgl sl 51 iy 5 (S e ol 3lolias 5 005 (K5,
0dind ) lge g 5 (solamdl slatusgacme ab s 4 (Sine g (BLS (Slpe> @l 5l 0sins K5 olge ples Lo i me0jes
I35 o3be gl AABF Jlo o 1L (sl sl 055 T (s3bj S9ed (lad Cunio oy & iliBie lio 5 Comezr 05, b (b
oS ab Wiz 61355 ol dmngs (sl latetils 516l Dl s 1355 00le (0l 005 4dse 5 as (plerd (RSTy Lags
00 K lp S ooy pleend SLaS 5 T 61355 dlge s o 4 Nsg gy0e anilp g GLdSIl sley9aS Ll cpl 4o
Gl s 5, SaVIS 0 & 5y Ll s s plid Araogs g Canmaz hal3l 5 S e B oalial & 50 SV gams g YIS gl
Slge enl 03,5 Bolare 353 4 1) (i axg I SIS, Slge osle 5 Gyl g 4 az s Gl ple cead 0ad 1555, Slge S an
5 bl Vi g S8 BB (S35 0508 sl 5 anlice css 4 S J5 olhkd SV game b g 55 8 b 5 JT IS,
(SIS, olse b Y 51 (o)l 9 Ologaice el el 0l jly 0,015 5 adgs ailyd o oyl adsi o )bgs coblE oo)lge el
Slga i gly alasly 5 adsl olse (V) aidlgo JT SI3S5; slge gyt qulio 5 (g ke ((SThp> oo adgi 32 4 g 0ad (S,
Pl oy g Dda adn sbml )5 (e ole 45 009 zooie Sla)liSle b sl (o0)S g 00 syl hils el JT (1SS,
i el 4l Sileg)T LS5 (I G5 Slge 4 sl adsl Slge s ke 4 ain i el (Jye eogue 5
aile o)lalivl ol sla 28Ty abasly slge plo 5 SLS 5 cnl 4 sl aiten SlSewg e DS S L g el ml s
S IS, olge (giaio adgh (V) 05 o0 1,8 ooliial 050 0508 5 QLS 05 (luST (505 Jlogsalges a3, 09 50
5 dnss )55 51 (5 ks )3 LS cnl agi 050l Ll oy ouds 55 p0me (LSSl g loll loygiS o i Jo) Sl S
2l 5] st 5] o 45 0B e s 1o 15T Lel s i o 5, olge b yan g (g0 edds (58 ol sl Aty b S
Ol 2 I I3, Slge dmwgs sl (g0l Slinios slajiags g lacudled 0,5 oo )18 eolitul 3550 (2l Caato ;0 SLS
e y3iS s bgsye 03> (50 0l Cd el S lae o i 00,5 oo 3105 cale slaoaSx 5 SYlie dagl 13 jo aS !
4t slp ilisie bt sla STy (Ve ¥) anibioe sl 5o SIS slge sloonisS adgi 00 555,50 1 ol ol o 4 457 ol
o2l s @ o anls o oleerd o Pl Bi> g oy Gl RalS g 03l Gl Lol 955 e 18 eslitl 890 1355 olge
ouds (Byme 135 olge angs (sl D908 5 5295,5ke g Gy 99 ssbiie ol sl (Ve F) ol e sl (aime Cens Syl
DS sh oy 9 SO 390 Aeldl 13 a5 (B) Wil oe (omlae g Lo sl &S

P99yl gy -V

-\ M zse Job bl 299,50 glgal 0)l0 )13 (2920l Elsal 5 305 (gole (b G 299,50k (il 4l quboliieg iSUl o 5o
Sl 3 5l sl 299,50k 5 (Sl o), Sligaio s chilhe 35,085 Yer B G lapulS 2 L oS sies Y MM
5 e 299,50k laoliiws )3 (ale ) (lp o5 (il B (U 5 6ol ln (IS sk aiS (oo JUST ) ddlaie ol il
a5 Gl e 0,18 55 9925 ;500 o uilS 3 Lanass Sl Lol conds podais 35,088 Y.FO. sga j0 conds a8 b o S
Slge 5355 05 sl m99,le Slagla! Sl eslinul @8ly )5 sl 0ol (Byme Slge 03,5 05 Sl 299,50k el I ool IS
Slagigg,Sole Cond ot )3003,5 et 035K g, Sole lge Sl VAV ans 3 ol able Jlo B0 ) e i
&lp 45 w058 0 ya> b absizme (b y0 S ogul Jpazme o il o oo 4 pomie 5 2l talS 28 BB plie 4 31
SE s (6,9l (nl aed Bl g drngs  ZOLS St (st BB Hek 4 VA ams LL B el o jlm (e S sla S
(F) 0gi Byre Sl g Soio Bjlas ;0 gaax o ,yl5 as

Sy gyl ol ol (511 SlaS 5y 059> 50 oS slaogliws 51 (SO 995,0L Layl i sl eslaal b ‘_,’Jyl G55, olge i
SaS 4y s cblye s 4 0397 0l o goanie SVl s A Byme mizle 5 i Lawgi VAP Lo 4o Ll sl
g Pl (Sl sl asSly mals (1Sl oloy J1alS (Jgame 003l (il 1 5l ais le blie cnl 5l (S b jase 599,500
dopody 3w dagylo agd g (29)l0 (oot aboz 5l ojex 3l (g ilns 10 (yglid (pl arwgs o bl ol A Jgame il
Fll So ol 4 gg9,0ke Bayb SIS, lge piw (bl s S pliertisn ool g (pliend Slge i (5 yslidsil
Iy cilize JT sloiaSly wis) 255,50l (il g5 28,5 13 azgi 5)50 )ls caliee loate; ;5 sk lad )5 o5 s
VoA aS oo Byb ) (e e ol 165k 5 09,5 a5 ot

Magnetron
’Gedye
*Majetich



& g8 ¢ £
@MMJ{;M;M

S ygld I35y Slge sl aile Bl dnwsi 5199,S0le (g, by bap] ang anld o IS s I sere sloes,S
Slge cjad S0 g 308 Al )3 Oljg SLaS 5w ysld SIS, 0lge dainjlesS daintign ()l n lp el gdlom
@155 olge g CutliS gm0 SIS, Slge jim anl Guizmen Job ST sladdlicial (g5l LS 5 g ety s 1K)
powatimt SI3N5 Slge il e eildg; wiile (il ST, Slse 5l (sl P AS alg 299,50l By, b it (o
JB addllas 3550 599,50k by, bawg (St Gilew G155, Slge 5 il 3958 9 ged coiliw (regise (il oon
P53 b ool Sliiie 5 GstdsiliS ol dagsliaelssl sloeg S 50 1355, olse s (sl s299,Sale gy i S
Slge s sl s295,500e (2l by, 28,5 1,8 eolitul 0)90 (5555 sla)lpl )0 92,15 jskaie 4 YL (5l Cuslie 5 (5558 5 (S
Sblie @ azgi b ool (Srae g aned SgySllgnyl bovolfiws )3 oslitl jslare 4 SIS 5 US55 35 0 B b (Sonem JI 135S,
9 202 (ploend Olge dnwsi sl Ghg) (5l eslital woje cal 3 eud (A1S waa slatd iy 5 g99,S0ke (59l il ealita]
b9y SaS L wilgi oo a5 035 JT (6135 olse s ee slrojex 5 (Ko () 0,5 18 Az 0550 il e gl Dlib Byxe

Sebse a3l n ogat (al )3 0ad yaiie la b oyl 4 aslel o aiS a2 8 BB aneg 299,500

199,50 ko (b9, &1 JT (51555 olge adgi -1-¥

b &bl slacsdial Gial5al Gyl 51 JWigsi 25Ty Sl aslizal b 1y oliog s o9 31 S S35 Slge il Som 5 ' Sl
5 (1Y) 033L dgute o smg9,50le (g 5l osliiul a5 sls (Lis gl .wsged s su99,50ke (b g (Jyore (B35 )1> () 50
@bl a4 e Gleg o ym wn O 5V Glacasdae jo o plivl Slitie Sl oolitul 335 o0 25Ty Ol pRedz GhalS
<o IFY eogazma po uilusjald (oasmilsS 03l Slls eud ji (13S; olge 0gd g0 e 5 S ste SLSILT 4 o Sy Sl
b e slasl i il iSen 5 sl ()0 WS ool ]y WS90, dlyd dn jgam (glas 2 (g el Dladllas g siis +/AY
SH slags Bl S ln ceilie pdy Sl slaog 5 il Slajl iyls 18 aslllae 3550 1, 5295,500e (g 5l osliul
g oaind (1iSly SloS 5 Gels Js 4 STy 033l 5 e (i es299,50le Ll pd o el (31 JT SIS, olse 0y Cazr
s ls Slge dgd 5o cilizes clos 5 Lo, LS5 S it (V1) ol VL (oS, Lyl dy G e ige slod 551 il
(9> it slo 1Sy 51 0 IS S 09 S Y 5 ¥ glacaBye )0 wils iam )8 gladisy JoSis ai)ls 15, olge 5 (55 )5liS
ooVl b el 58 (la 55U 5l eslanal 4y jls wgole Laalyd po (iSTy cnl plosl (sl 098 1555, Slge and 4 e Wl (oo
i 1, g ya5dblS 5l ealitul pgl Wlss e sugaySale (i 51 oolitisl S o Sgame |y LS 5 ol Ay echeasd L 5l a5
oole cCuwl Lasine V SS (o aSSliz () SKD) 05l ploil 1555 Slge angd (sl 95001 51 oolaiwl gy Wb oo5b b uiSTy 5 09,5
Lol 0gd o0 dnts )95alU 9> )3 g Celeo A (b 9 O d90> ;0 (aled 005l b al> 10 93 )3 (WS, STy o ol 15,
2 OleS 5 ol hol 9 )5 05 so dtd w0y PA S0 53 033l 5 595U oo sakBs Ve (b sagg Sole Lulid )0 oS 5 los
V) 855 (o0 )l 3 00liiwl 590 1) g095 (olulid slag)ls Glyie 4 g 009 (S

\

Reflux method

A
Ne ol HNT  NHBoc ©:NINH NHBoc  H,N"" T “NHBoc C[N\INH NHBoc
(I S
o
N/j:q N™ C

o
Pyr., dioxane, reflux, Cs,CO3, dioxane:water 10:1 N NH NHBoc

100°C, 8h MW, 160°C, 1h
n=0,1 88-90% yield n=0,1 42-52% yield Y /n
/
\ /
Microwave method "
N_ _Cl HZN/\{\%\NHBoc N.__NH NHBoc

N 160°C, 10 minutes
n=0,1 68-70% yield

XX L X
~
/)\CI Et;N, neat, MW, N NL?/))NHBOC

n

O 599, 50ke 5 S, (g5 99 b GelleS 9iS ks 2 1555, oole 4 a8 1) S5
Figure 1: The process of preparing dyes based on quinoxaline with two methods, reflux and microwave (12).
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Figure 2: Chemical structure, absorption spectrum and antimicrobial activity of synthesized dyes based on imidazole (16).
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