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2-STYRYLBENZOXAZOLE DERIVATIVES
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A series of 35 derivatives of 2-styrylbenzoxazole I—XXXV with methyl, chloro, hydroxy, me-
thoxy, dimethylamino, nitro, cyano and methoxycarbonyl substituents have been prepared
by reaction of substituted 2-acetamidophenol with respective benzaldehyde derivatives.

Various substituted 2-styrylbenzoxazole derivatives are used as dispersed brightening
agents and potentiators of sensibilization of photographic emulsions. They are
prepared by condensation of methyl 3-(4-carboxyphenyl)-2-propenate with 1,2-amino-
phenol and its derivatives!, by the Knoevenagel condensation of aromatic aldehydes
with benzoxazole derivatives?, and by reaction of 2-arylalkylbenzoxazoles with
anils of aromatic aldehydes®.

We have prepared a series of 2-(4'-R3-styryl)benzoxazoles I — XXXV with various
substituents and with no, one, or two methyl group(s) at 5 and/or 6 positions of ben-
zoxazole ring system which are not described or incompletely described in patent
literature (VII, XII, XIV, XV, XIX, XXI, XXVIII, XXIX). For their preparation
a new procedure was found consisting in modification of the Knoevenagel reaction
using 2-acetamidophenol instead of the respective benzoxazole for the condensation®.
All the condensations were carried out in the presence of ammonium dodecylbenzene-
sulphonate as the condensation agent, because it proved to give the best reaction
course and yields out of all the condensation agents investigated by us (zinc dichloride,
potassium hydroxide, sodium toluenesulphonate). This procedure was used for
condensation of benzaldehyde, 4-methoxybenzaldehyde, 4-chlorobenzaldehyde,
4-dimethylaminobenzaldehyde, 4-methoxycarbonylbenzaldehyde, or 4-nitrobenzal-
dehyde with 1,2-aminophenol to give 2-styrylbenzoxazoles I — VIII. The same alde-
hydes condensated with 2-acetamido-4-methylphenol gave 5-methyl-2-styrylbenzo-
xazoles IX —XVI, with 2-acetamido-5-methylphenol they gave 6-methyl-2-styryl-
benzoxazoles X VII—XXII, with 2-acetamido-4,5-dimethylphenol they gave 5,6-di-
methyl-2-styrylbenzoxazoles XXIII — XXX, and with 2-acetamido-4-methoxy-phenol
they gave S-methoxy-2-styrylbenzoxazoles XXXI—XXXV. The starting substances
for the syntheses of 2-styrylbenzoxazole derivatives and elemental analyses are
given in Table I.
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TasLE I
Starting Substances, Elemental Analyses, and Yields of 2-Styrylbenzoxazoles

Calculated/Found

Compound M.p., °C Formula
4-R-benzaldehyde yield, % (m. mass) % C o H o N
From acetamidophenol
1 82—83 C,sH;;NO 81-43 501 633
H 45 (221-3) 81-31 490 645
1 192—193 C,sH,NO, 7593 4-67 5:90
HO 18 (237:3) 74-85 4-66 6:01
ul 138—139 C,¢H,3NO, 7647 522 557
CH,0 81 (251°3) 76:30 507 557
v 148—149 C,5H;,CINO 7055 3-94 5384
Cl 82 (255-7) 70-02 4-03 5-20
14 175176 C,,H,¢N,0 77-25 610 10-60
(CH3),N 48 (264-3) 7795 6-48 10-65
VI 198—199 C,¢H,oN,0 7803 4-09 11:38
CN 73 (246°3) 77-93 4-09 11:30
Vil 166—167° C,,H,3NO, 7311 4-68 502
CH,0CO 79 (279-3) 73-25 505 508
Vi 245246 C,sH,oN,04 67-66 379 10-52
NO, 81 (226:3) 67-52 377 10-07
From 2-acetamido-4-methylphenol
X 92—93 C,6H;3NO 81-68 557 595
H 33 (235'3) 81-99 5-90 584
X 228—229 C,6H,3NO, 76:47 522 557
HO 63 (251-3) 76:11 558 538
X1 116—117 C,,HsNO, 7696 5:70 528
CH,0 73 (2653) 76-48 5:46 524
X1 156—157¢ C,¢H;,CINO 71-35 4-49 520
Cl 54 (269:7) 71-39 467 471
X1 177—178 C,gH gN,0 77-67 652 10-07
(CH;),N 54 (278:2) 7767 6-95 1010
X1v 200—201¢ C,,H{,N,0 78-44 465 1076
CN 80 (260-3) 78-29 469 10:69
Xv 162—163 C,gH,;sNO; 73-70 515 478
CH,0CO 68 (293:3) 73-67 5:39 4-85
Xvi 203—204 C,6H,N,0;3 68:56 4:32 10-00
NO, 81 (2803) 6855 463 9-89
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TasLE I
(Continued)
Calculated/Found
Compound M.p, °C Formula aen [Foun
4-R-b 1dehyd ield, & . o o o
enzaldehyde yield, % (m. mass) % C ol H o/ N
From 2-acetamido-5-methylphenol
xvi 77—179 C,¢H;3NO 81-68 557 595
H 27 (235:3) 8098 5-84 593
xvi 123—124 C,,H,5sNO, 76:96 5-70 528
CH, 67 (265°7) 7649 5-58 5:50
XIX 157—1587 C,¢H,CINO 71-30 4-49 520
Cl 78 (269-7) 71-36 478 5:58
XX 172—173 C,gH,gN,0 77-67 652 10-07
(CH,),N 50 (278:3) 7721 692 9:75
XXI 148—9 C,gH;sNO; 7371 515 478
CH,0CO 66 (293-3) 7412 544 4-80
XX 188—189 Cy6H;,N,05 6856 432 10-00
NO, 74 (280-3) 6812 4:07 10-04
From 2-acetamido-4,5-dimethylphenol
XX 139—140 C,,H,sNO 81-90 6-06 562
H 54 (249-3) 81-68 622 552
XX1v 244—245 C,,H,sNO, 76:96 5-70 5-28
HO 87 (265-3) 76-96 5-66 520
XXv 160—161 C,gH{,NO, 77-39 613 5:01
CH;0 80-4 (279-3) 77-16 589 493
XXVI 183—184 Cy,H,;sCINO 72:00 497 4-947
Cl 89 (287-8) 71-80 513 4-86
XxXvi 242243 C,oH;;,N,0 78-05 6:90 5-98
(CH,),N 77 (292-4) 78:02 7-16 9-56
XXV 196—197 C,gH4N,0 78-81 514 10-21
CN 74 (274-3) 79-08 534 1014
XXIX 202—203 commercial product Hostaluxe ET
CH;0C0 72
XXX 240—241 C,7H;sN,0; 6937 480 9:52
NO, 82 (294-3) 69-32 5-18 9-67
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TaBLE 1
(Continued)
Compound M.p., °C Formula Caleulated/Found
ald ©
4-R-benzaldehyde yield, % (m. mass) 5 C o H N
From 2-acetamido-4-methoxyphenol
XXXI 91—92 C ¢H,3NO, 7647 522 557
H 30 (251-3) 76:47 522 557
XXX11 133—134 C,;H,5NO; 72:58 537 4-98
CH,;0 83 (281-3) 71-67 551 4-87
Xxxui 137—138 C,¢H,CINO, 67-35 423 4-90"
Cl 88 (285'7) 6710 4-34 5-10
XXXIV 198—199 C,;H,,N,0 73-90 4-38 10-14
CN 35 (276:3) 73-61 4-63 10-04
XXXV 166—167 C,gH,sNO; 69-89 489 453
CH,;0CO 91 (309-3) 69-50 501 4-51

“ Calculated: 13-87% CI; found: 13-78% Cl; ® ref. m.p. 170°C; ©
13-16% CI; found: 13-10% CI; ¢ ref. m.p. 186—197°C; ©

ref. m.p. 154—155°C, calculated:
ref. m.p. 159—161°C; S ref. m.p. 154 to

155°C, calculated: 13-16% Cl; found: 13-08% Cl; 9 calculated: 12-48%, CI; found: 12-54% CI,
" calculated: 12:41% Cl; found: 12:91% CI.
R A NG —
[ ] /C—CH:CH7< >—R3
R27N\N07 —
L R'=R*=R’=H xvIr; R! = H, R* = CHy, R® = OCH,
1; R' = R?=H, R* = OH XIX; R' = H, R? = CH,, R*=Cl
I, R' = R* = H, R® = OCH, XX; R' = H, R? = CH,, R® = N(CH,;),
W, R'=R>=H, R®>=Cl XXI, R' = H, R? = CHj, R® = COOCH;,
V; R' = R? = H, R?® = N(CHj,), XXI; R} = H, R? = CH;, R® = NO,
VI, R' = R? = H, R®=CN XXIII; R' = CH,, R? = CH,, R? =
Vil; R' = R* = H, R® = COOCH, XX1v; R' = R? = CH,, R® = OH
vi; R' = R? = H, R® = NO, Xxv; R! = R? = CH,, R® = OCH,
IX; R' = CH;, R”*=R*=H XxVI; R = R? = CH,, R*=Cl
X; R! = CH,, R? = H, R®> = OH XxviI; R! = R? = CH;, R? = N(CH3),
XI; R' = CH,, R* = H, R® = OCH; XXVIII, R' = R? = CH;, R* = CN
XII; R' = CH,, R? = H, R* = Cl XXIX; R' = R? = CHj, R® = COOCHj
XII; R' = CH,, R? = H, R® = N(CHy), XXX; R' = R? = CH; R®=NO,
X1V, R! = CH;, R2=H, R®=CN XXXI; R' = OCH,, R*=R*> =
XV; R' = CH,, R? = H, R* = COOCH, XXXII; R! = OCHj, Rz = H, R® = OCH,
XVI; R' = CH,, R2 = H, R® = NO,  XXXII; R' = OCH;, R* = H, R® = Cl
XViI; R' = H, R2 = CHy, R®=H XXXI1v; R} = OCHj, RZ =H, R*=CN
XXXV; R' = OCH;, R? = H, R* = COCH,
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Most intermediates were obtained by procedures given in literature. 2-Acetamido-
-5-methylphenol was prepared by nitration of m-cresol, subsequent reduction,
and acetylation. The nitration procedure given in literature® was simplified, the reduc-
tion was carried out with sodium dithionite® with simultaneous acetylation of the
aminophenol formed. 2 -Acetamido-4-methylphenol and 2-acetamido-4,5-dimethyl-
phenol were prepared by coupling of benzenediazonium chloride with p-cresol and
3,4-dimethylphenol, respectively, in the presence of sodium carbonate® (instead
of sodium hydroxide”). The obtained azo dyestuffs were reduced with sodium dithio-
nite in alkaline medium, the formed aminophenol being simultaneously acetylated®.
The reductions with zinc in acid medium given in refs®-!°

give impure products
in low yields.

EXPERIMENTAL

2-Styrylbenzoxazole Derivatives

Solution of 5 g dodecylbenzenesulphonic acid (Abeson K), 8 ml [,2-dichlorobenzens and 2ml
aqueous ammonia was treated with 0-55 mol respective aromatic aldehyde and 0-05 mol respective
acetylaminophenol. The formed suspension was stirred and heated to 204°C within 30 min
during which period about 4 ml water was distilled off. After all water was removed, 20 ml
ethanol was added at 90°C. This procedure was applied for preparation of the compounds // to
VI, X—XXX, XXXII—XXX V. Due to different solubility of some products it was necessary
to adopt another isolation procedure. For isolation of / the product was dissolved by addition
of 50 ml butanol at 130°C, and the solution was concentrated to crystallization of /. The com-
pound /X was separated by cooling at 0°C, the product was collected by suction and washed
with ethanol. For preparation of XXX/ the reaction mixture was cooled and diluted with water.
The crystals separated overnight were collected by suction. For elemental analysis the com-
pounds were crystallized from ethanol, except for the compounds V/II, XVI, XXII which were
crystallized from chlorobenzene, and except for XX VII and XXX which were purified by precipi-
tation of their chloroform solutions with ethanol.

3-Methyl-6-nitrophenol

Solution of 324-5 g freshly distilled m-cresol in 325 g acetic acid was added drop by drop (4 h)
into a mixture of 886 ml acetic acid and 333 ml nitric acid (68%) in such way that the tempera-
ture did not exceed —10°C. After mixing the both solutions, the mixture was poured onto 2300 g
ice and 3500 m] water. The separated oil was removed, and the aqueous layer was extracted
with ether. The extracts were combined with the oil portion, and the mixture was steam-distilled
The oily distillate gave 167 g (36%) 3-methyl-6-nitrophenol.

2-Acetamido-5-methylphenol

A mixture of 167 g raw 3-methyl-6-nitrophenol, 240 g NaOH, and 2400 ml water was heated
to boiling, and the suspension was treated with 570 g sodium dithionite added within 2 h. Red
colour of the mixture changed to yellow-green, and the suspension was diluted with water to the
volume of 3000 ml; after addition of 2 spoon-ful of charcoal the suspension was hot filtered.
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The filtrate was treated with 70 ml conc. hydrochloric acid (weak reaction on the Brilliant yellow
paper indicator), and the amino derivative precipitated at 45°C was collected by suction and was
washed with small amount of water. The filter cake was mixed with 1000 ml water and dissolved
by acidification with conc. hydrochloric acid. The solution was treated with 2 spoon-ful of char-
coal and filtered, the light yellow-green filtrate was treated with 150 ml acetanhydride. The mix-
ture was neutralized by addition of sodium carbonate to neutral reaction (Congo red paper
indicator negative). The suspension was filtered at 20°C, the filter cake was washed with 250 ml
water and dried to give 89 g product (38%), m.p. 155—156°C.

2-Hydroxy-5-methylazobenzene

Solution of 113:5 g p-cresol, 40 g sodium hydroxide, and 500 ml water was treated with solution
of 265 g sodium carbonate in 1000 m] water. After addition of 1000 g ice, the mixture was treat-
ed with the solution of benzenediazonium chloride prepared from 93 g aniline, 500 ml conc. HCI
1000 g ice and 70 g NaNO,. When the diazo compound disappeared (after 3 h), the formed
azo dyestufl was collected by suction, washed well with water, and dried. Yield 208 g (98%).

2-Acetamido-4-methylphenol

The above azo dyestuff (208 g) was suspended in 1500 ml water and 20 g sodium hydroxide
at 90°C, and 489 g sodium dithionite was added thereto. The mixture was heated at 95—100°C
30 min, aniline was removed by steam distillation, and the residue was neutralized with conc.
HCI (Brilliant yellow paper indicator). The precipitated hydroxyamino compound was collected
by suction, dissolved in 1500 m! water and 85 conc. hydrochloric acid, and the solution was
filtered after addition of a small amount of charcoal. The filtrate was alkalized (weak reaction
on the Brilliant yellow paper indicator) and immediately treated with 150 ml acetanhydride.
The formed suspension was heated to boiling within I h, cooled, the precipitate was collected
by suction, washed with 200 ml water, and dried; yield 122 g (74% with respect to aniline), m.p.
156—157°C.

The elemental analyses were carried out in Analytical-Physical Department, Research Institute
of Organic Syntheses, Pardubice - Rybitvi under the guidance of Dr L. Synek. The author is indebted
to My J. Podstata from the same Institute for technical assistance.
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Translated by J. Panchartek.
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