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Dyes Derived froiD Substituted Phthalic A.cids. Part m. cis-b.•· 
Tetrabydrophtbalic Acid. Efl"ect of Decr•siag Unsatara• 

tion in the Phthalic Acid Portion ot Phthalein Dye~!' 

S. D. Loiwal and N. C. lain 

liM· A 4-Tetra.hydrophthalio anhydride bas been prepared ud condenaed with • nllDLber of a roms tic 
hydrozy (phenols) and hydroxyamioo (m-diethyla.minopbeool) compounds. The phtbaleiB U1<1 rh«Jd..!.mille types 
of compounds, thl18 obtained, have boeD Ptuided analytically and apectrophotometrica:Jb. The reso:rciJi.ol 
compound baa alBO beon brominated and acetylated. The ell'eet of deorea'i.ug \IJUiaturatioa. iD the phthalio Boclid 
portion of phthaloins ha.a been studied. • 

Tlio investigation on tho dyes dtreived. from substituted phthalic acids' bas been 
extended to \he dyee derived from ds-64-tetrahyd.rophtha.lic anhydride (III)2

, oh&&.iued 
from 1,3-but!l.diene (I) and maleb anhydride (II). The absorption maxima obtained have 
been oompa.red with those of phtha.leins and rhoda.mines obtained from phthalic anhydride 
and the results discussed. 
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The phthaleina and rhodamine& obta.ined are of the following types: 
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~IV) : R'-R•-R~=H: R~=-OH. 
(V) : R'-Me; R•=R4=H: R'=·OH. 

(VI) : R' R3=-0H; R•=-R4=H. 
(VTI) : R'=R'" . R•=H; R•-NEt2 • 

(VITI). : R'-H; R"=R4==:.Br: R3=·0H. 
(IX) : R" -R·=R•...;.H; R 5 =-0CQMe. 
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(X) R'=-OH; B"-Me. 

1. Lotwa1. aDd JaiD, this JourftGI, .1982,.39, l!al, 286. . . 
t!.• eo,e..•'Orsanio Syn.th.ellas", Vol. ao,.Jobn Wilay.lt Snairi liaw York; UNi(r, P.• w. 
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EXPERI:\1 ENTAL 

1,3-Butadieno (from a hutadieno cylinder) was passed into drybenzene(500ml) and 
maleic anhydride (lOll g.), tn.ken in o. 2-litre three-necked :O.a.sk fitted with an efficient 
stirrer, o. gas inlet tuhe. a thermometer. and a Il"flux condenser, to obtain t:iB-~•-tetra. 
hydropht.halk nnh:plride (lll). The product, when re('rysta.llised from ligroin, melted at 
JO:J-lO.f.". Tho nnh:\'llrirh· (Ill) on hydrolysis gaYe the corresponding a.cid,m.p. 163-64". 
The preparation of ])ht.lmll'ins and rhmL'lmines, given below, were carried out using the an­
hydride (III) by met.hods rlescribod earlier'. 

Ruurcillol-l::!,•-telm1t!Jr1ropllt1•alein (IV) was ohtn.ined by condensa.tion of amb:ture 
of anhydride (111) (2.5 g.) and rcsorl'inol (4.0 g.) at J 611-~0" for:J hrs. in presence of 4-5 drops 
of H_R04 (r·ouf'.). 

Orrill,f-l::!,4-1Ptmlt~(droplltlml~;11 (Y) Wnfl ohtn.im•rl n.s in (IV) from a mixture ofanhy. 
rlride (Til, :Uig.) ami or('inol (-f..!i g.) h_v heating o.t 140-60° for 4 hrs. in preAenr:e ofHJ!04 
(con~ .• :J to 4 drops). 

Phlomgl1lei11nl·l::!, 4.te.tm11ydrn:Jihthflli!in (VI) wnB obtained like the compound (IV) 
by heatin~ a mixturo of anhydride (III, 2.n g.) and phloroglu.cinol (4.5 g.) at 180-200" 
for 3 hrs. in presence of H 8804 (cone., 4 drops). 

m-Diethylamino1lhe'llol·f:~/-tetrahydrophthalein (VII) ·was obtained by conde-nsaticn of 
a. mixture of anhydride( III, 2.5g.) and m-rliethylaminophenol (5.6g.) at 100 to 105° for 3 
hours in presence of H,.804 (cone., 3-4 drops). 

Tetrabromoruorcinol-6,4-telrahydrophthalein (VIII) \\"as obtained by brominating 
compound (IV) hy the method of Baeyer3• 

RuiJrcinol-6, 4-tetrahydrophthalein diacetate (JX) was obtained by acetyla.ting com· 
pound (IV) with acetic anhydride in presence of fused sodium acetate. 

o-Cresol-6,4 -tetra.hydrophthalP.in. (X) was obtained by heating a mixture ofanhydri.Je 
(III, 2.5g.) and o-cresol(6g.) at 110-15° for 14 hrs. in PJ"esence of H,.S04 (cone., 8 drops). 
The excess of o-cresol was removed from the phthalein, as usual. 

The characteristic properties and the analytical data of the above compounds are 
recorded in Table I. 

The absorptj'ln maxima (.Ama.x) of the compounds prepared were determined using 
"Hilger" Uvispell. spectrophotometer. The maxima. for phtha.lein type of compounds 
were taken ~~ neutral a.nd alkaline (a. drop of 5% Na.OH) ethanolic solutions (Table b) 
and the maxima for the rhodamine type of compounds were determiil.ed in 
neutral and acidic (a drop of 5N-HCI) ethanolic solutions (Table Ill). The ma:Eima· for 
phthaleins and rhoda.mines from phthalic anhydride were also determined under sim.ili.r 
conditions. 

3 • .ARIIGie-. 1878. 183, 3. 
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TABLE I 

Colour in 

M.P. Colour of EtOH Alka.liDe 
JJPB· the c ryata Is. so ln. EtOHsoln. 

fi MJi0 (d)•• Reddish Orange Pi.ak with 
brown green door-

esce.uce 

"' 
220° (d) Brown- Yellow Light pink 

red 9ith green 
fluorasoence 

~ 280° Red Orange Oraoile-red 

VII 118° Pink Pink •Inteni!O 
pink 

VIII 2000 (d) Pink-red Blood- Deep 

"ed pink 

IX. 190° Yellowish Yellow Yellow 
bro"''ll 

X 165° (d) Whitish Yellow Purple-
brown pink 

• Colour ill EtOH soln. containing HCI. 
•• (d) deeotnpoee11. 

Phenole. 

Resoroinol 

Orcinol 

Pholoroglucinol 

T~rabromoresorcinol 

o-Creaol 

TABLE II 

P h t hale in 1. 

EtOH solu~ion, 

Neutral. AlkaliDe. 

450 mJ.l. 
446 

4:40 

525 

490 m!' 
4:90 
4:60 

515 

660 

TABLE m 

Formula. FOUDd. Reqd. 

C~~aB1s05 c ; 71.20% 71.43% 
H 4.80 4.78 

C88Hao05 c 72.49 72.53 
H 5.50 5.49 

C110H,10 7 Q IIU.Ol 65.22 
H 4.38 4.36 

<JuHuOs~. c 75.24 75.34 
H . 1.66 7.62 
N 6.26 6.28 

C~~aH1205Br4 Dr; 48.8 49.08· 

c"4H..,o7 c : 68.20 88.57 
H; 4.79 4.78 

CaaHozO+ c 75.13 75.4:3 
H: 6.31• 8.29 

d.- !J. •-TetnhydrophtllaleinB. 
EtOH solution. 

Neutral. Alkaline. 

455m!' 495m!' 
t40 50& 

4:4:0 4:80 

530 520 

550 

From phtbalio a.n.hyclrido. 

m-Diethylaminophmolphtbalein (B.hocla.mine B). 

From ci.t-~'-tetra.hydrophth,a.]jo uhyobide. 

m-Di:ethyiammophemm-6'-t.etra.bydrophtluL!eiD~ 

N81llnl EtO:S:. AAiclio EtOH. 
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DISCUSSION 

A comparative stndy of the absorption maxima (:\max) of the dyestuff!! (phthalein& 
u.nd rhodaminea) shows that the change in the lower portion of the phthalein dyes 
(decrea.~oing unsaturo.tion in the phthalic: oriel portion) has no appreciable ef;Ject on the 
light absorption, cxcc}>t in c·a.scs of o-f'rOF!ol and orcinol and to some extent in the cases 
ofreBorcinol and totrabromorP.Rorcinol l.'ompoundf4. In the rase of o-creaol cc.mpound of 
the anhydride (liT), maximum absorption takes place at 650 ID!J. as compared -.·ith 
o-cresolphtha.lein, wl1ich abtmrbs at 560 m!J., whereo.a in the case of orcinol compound of 
the anhydride (III), tho maximum absorption takes place at 440 (neutral ale.) and 505 
miL (alk. ale.) when compn.rccl with oreinolphthaldn (Orcein) which abRorbs at 44.5 and 
490 ID!L respectively. 

Theao slight variations mn.y bo due to tho decreasing unsaturation in the phthalic 
acid portion, hut these nrc not conf.liRtent with the oth«1r pl1enolic compounds (phlorog}u. 
cinola.nd m-diethylaminophcnol), whkh show maximum absorption in the same region 
as the phthaleina from phthalic auhy(lricle. 

Therefore, as obRE"~rvcd earlier', these Ynrio.tions could only be accounted for if cor· 
rect correlation between clertronic oacilJatione and atomic vibrations is established. 
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