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Abstract: New quinazolinone-substituted fluoran compounds were synthesized by
reaction of keto acid, 2’-carboxy-2-hydroxy-4-N-pyrrolidinylbenzophenone with dif-
ferent quinazolinone derivatives in the presence of conc. sulphuric acid. All the syn-
thesized fluoran compounds were characterized by spectroscopic methods (IR, *H-NMR
and UV-visible spectroscopy) and elemental analysis. The fluoran compounds are co-
lourless or nearly colourless and develop colour on contact with electron-accepting
compounds.
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INTRODUCTION

Spiro[isobenzofuran-1(3H),9’-xanthen]-3-one,1 commonly known as fluoran,
is a parent compound of a class of leuco dyes. Fluoran compounds are substanti-
ally colourless or nearly colourless and produce colouration when they are brought
into intimate contact with electron-accepting substances, such as acid clays, activa-
ted clays, phenol formaldehyde resins, bisphenol, etc. Fluoran compounds con-
taining various heterocycles, such as pyrrole,2 pyridine,3 morpholine,4 benzothia-
zole® and piperazine,® have been reported earlier. Fluoran compounds are widely
used in a variety of fields, such as pressure sensitive adhesive tap,’ paint and toys,8
thermochromic polymers,® thermochromic printing inks,10 carbonless copying pa-
pers,11 etc. In the present paper, the synthesis and characterization of nearly co-
lourless pyrrolidinyl fluoran compounds prepared from various substituted quina-
zolinones are described.

EXPERIMENTAL

All the used raw materials were of commercial grade and were further purified by recrystal-
lization and redistillation before use. All melting points (m.p.) are uncorrected and expressed in °C.
The IR spectra of all compounds were recorded on a Nicolet Impact-400D FTIR spectrophotometer
using the KBr pellet technique. The IH-NMR spectra were recorded on a Hitachi R-1500 instru-
ment (60 MHz) using TMS as the internal standard. Chemical shifts are given in & (ppm). The ab-
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sorption spectra (Amay) Of the compounds in chloroform and 95 % acetic acid were recorded on a
Shimadzu UV-240 instrument.
General procedure for the preparation of A and Bq,.¢ and By
A mixture of 81.5 g 1-(3-hydroxyphenyl)pyrrolidine (a), 74 g phthalic anhydride (b) and 350 ml
toluene were stirred at reflux for 6-7 h under dry conditions. The reaction mixture was cooled to room
temperature and the precipitate was filtered off through a funnel, washed with methanol to obtain
yellow coloured 2’-carboxy-2-hydroxy-4-N-pyrrolidinylbenzophenone (A),}2 m.p. 196-8 °C (Scheme 1).
Various quinazolinone derivatives By, and B, were prepared as reported in the literature.1314
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Scheme 1. 2'-Carboxy-2-hydroxy-4-N-pyrrolidinylbenzophenone [A];
quinazolinones By, s and B, R = CH3, CgHs; Ry and R, = H, Br.

Preparation of fluoran compounds Cq,.¢and C,,.¢

2’-Carboxy-2-hydroxy-4-N-pyrrolidinylbenzophenone (A) (0.01 mol) and the corresponding
quinazolinone By ¢ Or Boa ¢ (0.01 mol) were dissolved in conc. H,SO,4 (10 ml) and stirred at 80-85 °C
for 56 h. After the completion of the reaction, the reaction mixture was poured into ice-cold water.
The precipitate was filtered and washed with water. The acid-free compound was charged into water
and the pH was made alkaline (pH 9-10) using aqueous NaOH to obtain the corresponding light co-
loured fluoran compound (Scheme 2, Table I). The product was filtered and washed with water un-
til neutral. TLC showed a purple-coloured single spot in the solvent system toluene:ethyl acetate 7:3 (V/v).

RESULTS AND DISCUSSION

The results of the chemical and spectroscopic analyses of the prepared
compounds are given below.

2-Methyl-3-(3-0x0-6’-N-pyrrolidinylspiro[isobenzofuran-1(3H),9’-[9H]xanthen-
-3’-yl]-4(3H)-quinazolinone (C13): Anal. calcd. for C33Ho5N304: C, 75.12; H, 4.77;
N, 7.96. Found: C, 75.42; H, 4.45; N, 7.79. IR (KBr, cm~1): 3070, 2858, 1441, 1355
(Ar-CHg); 1775 (C=0 group of lactone ring); 1660 (—C=0 group of quinazolinone);
1595 (C=N); 1332 (C—N stretching of phenyl pyrrolidine). 1H-NMR (CDCls, &, ppm):
7.0-7.7 (m, 14H, ArH), 3.2 (t, 4H, NCH,CH>), 2.2 (s, 3H, ArCHg), 1.9 (m, 4H,
NCH>CHpy).
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3-(3-0x0-6’-N-pyrrolidinylspiro[isobenzofuran-1(3H),9’-[9H] xanthen]-3’-yl]-
-4(3H)-quinazolinone (C1p): Anal. calcd. for C3gHo7N304: C, 77.40; H, 4.61; N,
7.12. Found: C, 77.35; H, 4.22; N, 7.03. IR (KBr, cm~1): 1770 (C=0 group of lac-
tone ring); 1650 (C=0 group of quinazolinone); 1595 (C=N); 1330 (C—N stretch-
ing of phenyl pyrrolidine). IH-NMR (CDCl3, 6, ppm): 6.5-7.8 (m, 19H, ArH),
3.2 (t, 4H, NCH2CHy), 1.9 (m, 4H, NCH,CH)).

6-Bromo-2-methyl-3-(3-0x0-6’-N-pyrrolidinylspiro[isobenzofuran-1(3H),9’-
-[9H]xanthen]-3’-yI]-4(3H)-quinazolinone (C1c): Anal. calcd. for C33Hp4BrN3Oy:
C, 65.35; H, 3.98; N, 6.92. Found: C, 65.78; H, 3.79; N, 6.53. IR (KBr, cm1):
3080, 2910, 1465, 1356 (ArCHgz); 1760 (C=0 group of lactone ring); 1680 (C=0
group of quinazolinone); 1605 (C=N); 1336 (C-N stretching of phenyl pyrrolidi-
ne); 565 (C—Br). 1H-NMR (CDCl3, 6, ppm): 7.0-8.1 (m, 13H, ArH), 3.2 (t, 4H,
NCH>CHpy), 2.2 (s, 3H, ArCHj3), 1.9 (m, 4H, NCH,CH>).
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Scheme 2. Fluorans Cy,sand Cy,+.

6-Bromo-3-(3-0x0-6’-N-pyrrolidinylspiro[isobenzofuran-1(3H),9’-[9H] xan-
then]-3’-yl]-2-phenyl-4(3H)-quinazolinone (C1g): Anal. calcd. for C3gHogBrN3O4:
C, 68.27; H, 3.92; N, 6.28. Found: C, 68.42; H, 3.89; N, 6.42. IR (KBr, cm™1):
1760 (C=0 group of lactone ring); 1670 (C=0 group of quinazolinone); 1600 (C=N);
1332 (C—N stretching of phenyl pyrrolidine); 545 (C—Br). IH-NMR (CDCls, 6,
ppm): 7.0-8.3 (m, 18H, ArH), 3.2 (t, 4H, NCH2CH>), 1.9 (m, 4H, NCH2CH)>).
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6,8-Dibromo-2-methyl-3-(3-0x0-6’-N-pyrrolidinylspiro[isobenzofuran-1(3H),-
9’-[9H]xanthen]-3’-yl]-4(3H)-quinazolinone (C1¢): Anal. calcd. for C33H23BroN3Oy:
C, 57.83; H, 3.38; N, 6.13. Found: C, 57.62; H, 3.12; N, 6.34. IR (KBr, cm™1):
3010, 2880, 1445, 1350 (ArCHg); 1765 (C=0 group of lactone ring); 1650 (C=0
group of quinazolinone); 1594 (C=N); 1310 (C—N stretching of phenyl pyrrolidi-
ne); 532 (C—Br). IH-NMR (CDCl3, J, ppm): 6.9-7.4 (m, 12H, ArH), 3.2 (t, 4H,
NCH>CHpy), 2.2 (s, 3H, ArCHj3), 1.9 (m, 4H, NCH,CH>).
6,8-Dibromo-3-(3-0x0-6’-N-pyrrolidinylspiro[isobenzofuran-1(3H),9’-[9H] xan-
then]-3’-yl]-2-phenyl-4(3H)-quinazolinone (C15): Anal. calcd. for C3gHy5BroN3O4:
C, 61.06; H, 3.37; N, 5.62. Found: C, 61.27; H, 3.28; N, 5.71. IR (KBr, cm™1):
1775 (C=0 group of lactone ring); 1650 (C=0 group of quinazolinone); 1595 (C=N);
1320 (C—N stretching of phenyl pyrrolidine); 587 (C—Br). 1H-NMR: (CDCl3, 6,
ppm): 7.0-7.3 (m, 17H, ArH), 3.2 (t, 4H, NCH2CH>), 1.9 (m, 4H, NCH2CH>).
2-Methyl-3-(3-0x0-6’-N-pyrrolidinylspiro[isobenzofuran-1(3H),9’-[9H]xanthen-
-2’-yl]-4(3H)-quinazolinone (Cog): Anal. calcd. for C33Ho5N3O4: C, 75.12; H, 4.77;
N, 7.96. Found: C, 75.37; H, 4.84; N, 7.84. IR (KBr, cm1): 3052, 2880, 1472,
1362 (ArCHg); 1760 (C=0 group of lactone ring); 1680 (C=0 group of quinazo-
linone); 1590 (C=N); 1330 (C—N stretching of phenyl pyrrolidine). 1H-NMR (CDClg,
J, ppm): 7.0-8.1 (m, 14H, ArH), 3.2 (t, 4H, NCH»CH>), 2.2 (s, 3H, ArCH3), 1.9
(m, 4H, NCH2CH>).
3-(3-0x0-6’-N-pyrrolidinylspiro[isobenzofuran-1(3H),9’-[9H] xanthen]-2’-yl]-
-4(3H)-quinazolinone (Cyp): Anal. calcd. for C3gHo7N304: C, 77.40; H, 4.61; N,
7.12. Found: C, 77.58; H, 4.23; N, 7.29. IR (KBr, cm~1): 1760 (C=0 group of lac-
tone ring); 1660 (C=0 group of quinazolinone); 1600 (C=N); 1333 (C—N stretch-
ing of phenyl pyrrolidine). 1H-NMR (CDCls, ¢, ppm): 7.5-8.3 (m, 19H, ArH),
3.2 (t, 4H, NCH,CH>), 1.9 (m, 4H, NCH,CH)).
6-Bromo-2-methyl-3-(3-ox0-6’-N-pyrrolidinylspiro[isobenzofuran-1(3H),9’-
-[9H]xanthen]-2’-yI]-4(3H)-quinazolinone (Cy¢): Anal. calcd. for C33H24BrN3O4:
C, 65.35; H, 3.98; N, 6.92. Found: C, 65.69; H, 3.76; N, 6.84. IR (KBr, cm™1):
3060, 2852, 1492, 1362 (ArCHg3); 1755 (C=0 group of lactone ring); 1650 (C=0
group of quinazolinone); 1600 (C=N); 1325 (C—N stretching of phenyl pyrrolidi-
ne); 590 (C—Br). IH-NMR (CDCl3, J, ppm): 6.5-8.2 (m, 13H, ArH), 3.2 (t, 4H,
NCH,CHy), 2.17 (s, 3H, ArCH3), 1.9 (m, 4H, NCH,CH>).
6-Bromo-3-(3-0x0-6’-N-pyrrolidinylspiro[isobenzofuran-1(3H),9’-[9H] xan-
then]-2’-yl]-2-phenyl-4(3H)-quinazolinone (Cpg): Anal. calcd. for C3gHogBrN3O4:
C, 68.27; H, 3.92; N, 6.28. Found: C, 68.32; H, 3.88; N, 6.47. IR (KBr, cm™1):
1765 (C=0 group of lactone ring); 1660 (C=0 group of quinazolinone); 1595 (C=N);
1325 (C—N stretching of phenyl pyrrolidine); 582 (C—Br). IH-NMR (CDCls, 6,
ppm): 6.9-8.3 (m, 18H, ArH), 3.2 (t, 4H, NCH2CH>), 1.9 (m, 4H, NCH,CH>).
6,8-Dibromo-2-methyl-3-(3-ox0-6’-N-pyrrolidinylspiro[isobenzofuran-1(3H),-
9’-[9H]xanthen]-2’-yl]-4(3H)-quinazolinone (Cyg): Anal. calcd. for C33H23BroN3Oy:
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C, 57.83; H, 3.38; N, 6.13. Found: 57.71; H, 3.14; N, 6.24. IR (KBr, cm™1):
3045, 2895, 1425, 1350 (ArCHg); 1770 (C=0 group of lactone ring); 1645 (C=0
group of quinazolinone); 1590 (C=N); 1310 (C—N stretching of phenyl pyrrolidi-
ne); 562 (C—Br). IH-NMR (CDCls, J, ppm): 7.3-8.1 (m, 12H, ArH), 3.3 (t, 4H,
NCH,CHy), 2.2 (s, 3H, ArCH3), 1.9 (m, 4H, NCH,CHy).
6,8-Dibromo-3-(3-0x0-6’-N-pyrrolidinylspiro[isobenzofuran-1(3H),9’-[9H] xan-
then]-3’-yl]-2-phenyl-4(3H)-quinazolinone (C»y): Anal. calcd. for C3gHo5BroN3O4:
C, 61.06; H, 3.37; N, 5.62. Found: C, 61.37; H, 3.59; N, 5.79. IR (KBr, cm™1):
1765 (C=0 group of lactone ring); 1670 (C=0 group of quinazolinone); 1600 (C=N);
1320 (C—N stretching of phenyl pyrrolidine); 555 (C—Br). IH-NMR (CDCls, 4,
ppm): 6.3-8.1 (m, 17H, ArH), 3.2 (t, 4H, NCH2CH>), 1.9 (m, 4H, NCH,CH>).

TABLE I. Physical data of fluorans C,.s and Co, ¢

Comp. No. C()Loundcheld, % M.p., °C %max_/nm Colour on
R R; Ry In 95 % acetic acid  In chloroform silica gel

Cia CH; H H 67 268 528, 369, 275 267 Purple
Cp GCHs H H 62 223 535, 318, 281 284 Purple
C. CH; Br H 60 250 532, 316, 284 280 Purple
Ciy GCeHs Br H 63 204 547, 316, 289 290 Purple
C,. CH; Br Br 58 262 500, 379, 273 273 Purple
Cy C¢Hs Br Br 69 208 530, 367, 276 252 Purple
Coa CH; H H 66 234 536, 380, 278 252 Purple
Chp CHs H H 62 182 546, 378, 282 249 Purple
C, CH; Br H 6L 225 549, 366, 279 247 Purple
C,y GCeHs Br H 68 252 534, 355, 280 249 Purple
C, CH; Br Br 60 308 502, 365, 280 249 Purple
Cy C¢Hs Br Br 68 321 532, 372, 280 254 Purple

The IR spectra of all the synthesised fluoran compounds showed the disap-
pearance of the characteristic absorption band of the OH group of quinazolinone
and the appearance of C-N stretching of the phenyl pyrrolidine group and also
appearance of the C=0 group of the lactone ring at 1745-1790 cm~1 and at
1640—-1700 cm~1 for the C=0 group of quinazolinone and other characteristic
absorption bands for the rest of the molecules.

Absorption spectra (Amax) of the compounds in chloroform and 95 % acetic
acid showed a single peak in chloroform due to the lactone ring and three peaks
in 95 % acetic acid due to the quinone, zwitterion and lactone forms.15.16

CONCLUSIONS

The chromogenic fluoran compounds of the present investigation are soluble
in organic solvent without colouration and show spontaneous colour formation in
aqueous solution and acidic colour-activating substances.
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U3BOJ

JOBUJABE U KAPAKTEPU3AIIUJA ®JIYOPAHA
CVIICTUTYUCAHUX XETEPOLTUKJINMA

SACHIN V. PATEL, MANISH P. PATEL n RANJAN G. PATEL
Department of Chemistry, Sardar Patel University, Vallabh Vidyanagar-388 120, Gujarat, India

Hoga jenumema dryopana y3 CyNCTHTYIH]y KHHA30JMHOHOM J0OMjeHA Cy PEaKIjoM KETO
KucesnHe, 2’-KapOokcH-2-xuApokcu-4-N-muponuauaun OGenzodeHOHAa W Pa3IMYUTHX JepHUBaTa
KUHA30JIMHOHA y NPUCYCTBY KOHIIEHTPOBaHE cyMmIopHe kucenune. JlobujeHa jenumema QiyopaHa
oxapakTepucana cy crnekrpockonckuM merogama (IR, H-NMR u UV-vis criexrpockonujom) u
€JIEMEHTAITHOM aHaM30M. Jemumemema (ryopana cy 6e300jHa miH c1abo obojeHa, T0K y JOIUpy
ca eJISKTPOH-aKLENTOoP jeIUBEHUMa I10CTajy 000jeHa.

(ITpumsseno 5. cenremGpa 2005, peuanpano 1. Gpedpyapa 2006)
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