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Abstract---~Reaction of 1-methyl-3-methylthiomaleimides {la-c} with N,N-
dialkylanilines (2) under refluxing in acetic acid condition gave the
corresponding 3-(4-diakylamino)phenyl-1-methylmaleimides (3a-g). Treatment
of these 1-methyl-3-phenylmaleimides (3a, ¢) with Lawesson's reagent under
refluxing in toluene afforded new blue dyes, 4-(4-dialkylamino}phenyl-3-cyano-
1-methyl-5-oxopyrrole-2-thiones (5a, b) which are brilliant blue dyes appearing
at 606 and 615 nm (log & 4.59 and 4.50) in UV spectra. Reaction of 4-
methoxycarbonyl-1-methyl-3-methylthiomaleimide (ib) with 3-dialkylamino-
phenol under the same reaction conditions gave cyclized products, 2f, 4H-[1]-
benzopyrano(3,4-c]pyrrole-1,3,4-triones (6a-c) in good yields.

4-Cyano-1-methyl-3-methylthiomaleimide (la) and 3-methylthio-4-methoxycarbonylmaleimides (1b, ¢)
were previously shown to undergo displacement reactions with 2-amino heterocyclic compounds
followed by nucleophilic cyclization of amino maleimides to give polycyclic pyrrolopyrazolopyridines
and pyrrolopyrimidines. 12 These polycyclic pyrroloheterocycles have been used for the synthesis of
various chemiluminescence compounds such as 4-hydroxypyrazolo[4',3":5,6]pyrido[2,3-d]pyridazine -
5,8(6H, 7H)-diones 2 and 12-aminopyridazino[4',5'":4,5pyrimido[1,2-a )benzimidazole-1,3(2H)-dione. 1
This paper presents the synthesis of 3-(4-dialkylamino)phenylmaleimides and 7-dialkylamino-2H, 4H-
[1]benzopyranc[3,4-clpyrrole-1,3,4-triones as dyes for polyester fibers such as polymethine dyes
through use of the above maleimides. The methine or arylidine class of dyes has found widespread use
for the coloration of acetate and polyester textiles. Only one brilliant dispase polymethine blue dye is
commercially available, but has certain disadvantages, such as limited chemical stability and is below
average light fastness.3:4

The aryl group is generally introduced into aromatic or heteroaromatic compounds by displacement
reactions of Grignard or lithium reagent with ketene dithicacetals.5-6 Maleimides (1aand b) were found
to be very high active electrophilic reagents from previous results, 12 Compound 1a reacted with N, N-
dimethylaniline (2a) under refluxing in acetic acid for 9 h to give dark violet needles, 3a7, mp 222-
226°C in 86% yield. The color of a DMSO solution of 3a is very brilliant violet. The UV spectrum of
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3a appearcd at 543 nm(log € 4.85). Reaction of 1a with other N, N-dialkylanilines (2b-d) under the
same teaction conditions gave the corresponding 3-(4-dialkylamino)phneylmaleimides (3b-d) in moderate
yields. Similarly, methyl ester (3e) was also readily obtained by reaction of 1b with 2a in 64% yield.
This compound was treated with PPA to give demethoxycarbonylated compound (4)8 as yellow needles,
mp 218-220°C. The absorption of 4 in UV spectrum appeared at 459 nm (log € 4.24). Compounds (3e-g)
were synthesized by reactions of 1b and ¢ with N, N-djalkylanilines under similar reaction conditions.
Thicimidization reactions of maleimides (3a and b) with Lawesson's reagent under refluxing in toluene
gave thioamides (5a% and b) as the only products, possibly owing to steric effects, it moderate yields,
respectively. Interestingly, the absorptions of these thioimides (5a, b) showed bathochromic shift of 63
nm. Essentially the same was observed on converting the corresponding carbonyl group to dicyano-
methylene group. 10

7-Dimethylaminocoumarin is an important laser dye.1L,12 In this study, pymrolocoumarin dyes were
obtained using 3-(4-dialkylamino)phenylmaleimide derivatives synthesized above. Reaction of 3-
dimethylaminophenol (2e) with 1b under refluxing in acetic acid gave the desired product, 7-dimethyl-
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Table .1 Yields, UV and IR Spectra of 3-(4-Dialkylamino)phenylmaleimides

(3a-g, 4, and 5a, b) RN A2
U
0P Y
Rl
1 Q2 . FiOH 1
No. MR; R R X Y Yield{%) mp{°’C) UV imax(loge) IRvmaxcm{C=0)
3a NMe; Me H CN [0} 87 222-226 543 (4.85)* 1685
b NE, Me H CN o} 53 184-187 544 (4.51) 1710
€ NMe; Me Me CON 0 38 206-210 534 (4.24) 1702
d NBuy Me H CN 0 35 121-124 547 (4.35) 1705
€ NMeg; Me H COOMe 0O 64 87-91 495 (3.65) 1705
I NEy Me H COOMe o0 36 caramel ofl 508 (4.24) 1720, 1705, 1690
€ NMe; H H COOMe 0 14 180-183 478 (4.08) 1720, 1710
4 NMe; Me H H 0 13 218-220 459 (4.24) 1685
Sa NMe; Me H CN S 72 231-235 606 (4.59) 1710
b NE&», Me H CN S 50 189-190 615 (4.50) 1715
*solvent(DMSO)

amino-2-methyl-2H ,4H-[1]|benzopyrano|3,4-c]pyrrole-1,3,4-trione (6a)13 in 86% yield. This compound
also had the form violet needles, mp 326-329 C[UV A max 517 nm (log € 4.41)]. Diethylamino and
dibutylamine compounds (6b, c) were readily derived from 1b and dialkylaminophenols (2f, g) in a
manner similar to that for the preparation of 6a. Reaction of 1b with 8-hydroxyjulolidine (2h) occurred
to give 1,2,5,6,7-pentahydro-10-methyl-3H,10H,12H-pyrrolo-
[3',4':3,4][1]benzopyrano]6,7,8-if]quinolizine-9,11,12-trione (7) 14in 96% yield and for which a slight

under similar reaction conditions

bathochromic shift was observed.

1-Methyl-3-methylthiomaleimides (la-c) were found in this study to be usefull for obtaining new

methine dycs,4 3-(4-dialkyiamino)phenylmaleimides and 7-dialkylamino{ljbenzopyrano[3,4-c)pyrrole

derivatives.
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Table.2 Yields, UV and IR Spectra of 7-Dialkylamino-2H,4H-[1]benzo-
pyrano[3,4-clpyrrole-1,3,4-triones (6a-c and 7)

No. NR; Yield%)  mp(T) wriHioge)  Rvmaxem(C=0)

6a NMe; 86 326-329 517 (4.41) 1720, 1700, 1630
b NEy 91 258261 525 (4.47) 1720, 1700, 1600
¢ NBu 97 213216 526 (4.40) 1730, 1695, 1600

7 96 316319 552 (4.41) 1722, 1695, 1600
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