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Studies Oil lncllgoid Dyea. Part vm .•• ,,..Jodo) 
thioaaphtheae· g'-phe-..threne lacligoa 

Buabll Kumar Poddar. An1D Kumar Blaha, a.nd l. C. Ba.nerjl 

Several cl.ye1 have been prepancl. by the conde~naticm or 7-iodolhioindmeyl with phawnhTaquiDoDe 
aud rubltiluted phenanthraquinolles with the object or c:omparU>g the colour 1111d c:hemic:al comtitlltiolla 
of these dyea with analogou1 dye1 deriftd from 5-iodothioindo:.tyl, report~d earlier. 

Many variations have beeo. e8'eoted by variously substituting and the thioindozyl 
moiety with a. view to studying the oo116equent changes in ab1101'Ption of thioin
digoid dye~~. 'lhe preil&.nt investipti~:n deala with the preparation of 7-iodophena.nt.br;me 
indigoa and oompa.ri110n with their 5-iodo analcgues. • TheBe dyea have been pn.pa.md by 
condensing the 7-iodot.hioindozyl with -phenantbraquinone (Dye I), 2-bromopheDBD· 
tbraquio.one (II), 4.-nitrophenan.thraquinon.e (III), and 2, 7-dinitrophemmthra.quiDODB 
(IV), and can be represented a.a: 
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(I) : B.=R.=B,=H. 

(II) : R, .... Br; R.=~=H. 

(III) : R, ... B,=H; B,=N01 • 

J. 
2-(7-locl.o )thlonaphthcne-9' -phellalltb.rene indigoa. 

The dyes after pNParatioD wece boiled with ethanol to remove the unohanpd oom· 
ponenta and were then aryatallilled from &Uitable aolvents. 

Tba dyea &l'e da.Tk reddish violet in oolou1' a.nd are 110luble in high boiling aolventa 
1110h &II nitrobenzene and pyridiae. The 110lution of the dyes in oonoentr&ted BUlphurio a.oid 
. dBwlopa oharacteriabio oolour a.nd the original dyes a.renprec:ipitated unchaoged on dilu· 
tlon with W&ter. Theae 2-(7-iodo) thiona.phthene-9'-phana.u.threne indigoa are deoisively 
muoh lighter in oolour than the analogous 5-iodo derivatives• in conformity with Ha.n.inet'a 
rule." 

1. Slaha, tbl1 ,_,.,, 1962, lll, 168. 
z. ~~.,.o.,..u,.,.caJ.,tszt,21,17. 



INDIGOID DYES. 1' ART VI"II. 2·(7 IODO) THIONAl'HTHENB-9'-PHl!.N/IliiTHR.ENB INDIGOS 81111 

Th!l raduoibility of these dyea in alkaline vat pre.nta an interesting atudy .. As in 
IIIIBBII of some analogoua dyos reported eadiar', prraenc:e or &bBeDoe of a amtablyplated 
substituent ma.terially affects the extema.l eleotron a.co611Sion tc the oa.rbonyl oarbon 
undergoing reduction by oa.uaing either aleotron a.cceBBion or realll!llion interno.lly. 

Thus in th~ CllllllS of the four dyOB now repoTted, (I) ma.y be taken ss the atanda.rd. 
Helll too, some internal electron a.ooe~~~~ion to the ca.rbonyl oa.rbon atom may be eu
viaa.god duo to the participa.tio.n of atruotures like 
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and similar othera. This state of affairs ia, however, common to all the dyes reflllTBII. 
Reducibility of dye (II) may be elqlected to be almost equal to that of (I) becaua~ of the 
Dr atom bei.ag oopo.ble of donating aa well as abstracting electrons by inductive and meBO· 
merio effects rospeotivaly. Dyea (III) and (IV) should be diaLinct\y mora reduoible 
than (1) beca.ull'3 of eleotron·rooeuion and conaoquent inorease in the ca.tioBOid property 
oft he relevant carbon atom caused by the o-andJ)·placed nitro groupa, thus: 
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Dye (IV) 

Th~ 7-nltro group in (IV) may of little effect being placed M· to the relevant oa.rbon ahain. 

Th-, reducibility of tho dyea under report, has iodeed been found to ba of th11 order 
expected. 

BXPBlliMBNTAL 

2-(7-Jodo)~-9'-:JI]aai'IDnllrtftB I.digo.-7-Iodothioindozyl (0.414 g.) a.nd. 
phenanthraquinone (0·312 g.) were d.iBBOlved in glacial o.oetio acid (20 ml). To t.be rBBUlbiog 
red solution, HCl (oooJ., 1.5 ml.) Wll.ll ad.dJtd and thlt mixtura wu boiled far JO min. The 
dye (0.22 S·l was purified by reoryatallisation from benzene, m.p. 2&3-54.0 (ahriDlr.ins from 
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248") .. It diMolves in H1S04 eold, (eono.)• produoiug deep green oolour. It dJ111 ootton in 
reddiah violet shade. (Found: I, 2? .5; S, 6.8. C1 mH110 1IB requires I, 27 .25; B, 8.88%). 

:2-(7-Iodo)U&io~-8'-(2'-bromo) ~IAreae Iftdigo.-On raB.oxing a BOlutia.n 
of2-bromophenanthraquinone (0.431 g.), 7-iodothioindoxyl (0.414 g.) in glacial aeet.io aoid 
(30 mt.) and HCI (oono., 3 ml.) for 10 minutes, the dys was deposited as deep reddish 
violet 'ryatals (0.64: g.). It was reorystallieed from xylene and did not melt till 310". 
Solution of the dye in n.so.coonc.) was deep yellowish green in oolour. The dye devaloped 
on cotton a reddish violet shade. (Found: Br+l. 3R.2. C11H,00 1BriS requi1'811 Br+l, 
37.88%). 

2-(7-Iodo)thicmapl&theae-9'-(4:'·nilro) pltmanthrene lf~rligo was obtained by refluing 
for 10 min. a mixture of 4-nitrophena.nthraquinone (0.38 g.) and 7-iodothioindcayl 
(0.414 g.), glatia.l aootic add (26 ml.) a.nd HCI (oono. 2.6 ml.). Theprecipita.ted dye (0.65 g.) 
waa recrystalliaed from xylene, m.p. 259-80° (ahrinkillfl from 245°), The colour of the 
dye in H180

4 
was deep yt"ilowiBh green a.nd developed a bluish violet shade on c;otton. 

(Found: I, 25.0/i. c •• H,004NIB requires 1, 24:.85%). 

2-(7-lodo)tAioRtlpl&t1aeu-9'-(2', 7'-dmitro) pA.untAnae Indigo.-A solution of 2, 7-
dinitroph.enanthraquinone {0.298 I!·) and 7-iodothioindoxyl (0.278 g.) in boiling glaoial 
aeetio acid (30 ml.) was treated with•BCl (oonc., 4: mi.) when the condi!DIIation product 
immediately aeparated. The reaotion mixture waa refluxed for 20 min. The dye (O.U g.) 
was c:rystalliaed from nitrobenzene, m.p. 284-86". It diBBolvBB in H,.SO, (cone.) producing 
deep green oolour and developed a brownish ahooolate shade on lotton. (Found: 1, 22.95. 
c •• B10aN.IS requirea I, 22.84%). 
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