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IR (KBr): Y¥Y« (m), YY¥O+« (m), YY++-Y--- (s, br), YA+« (W), \YV+ (m), \YY--\#¥- (s, br),
V2N (s), YOYD (s), YE&« (s), YYA« (M), AYY+ (M), YAV- (m), V)Y (m), V=Y. (w), AYD (w),

AY+ (m), YA+ (s), Y&+ (s), PA--£&+ (m, br) cm™.
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YEA-YFAOC gd dlaki s Jols S5, 30,3 woges, (JAR) a,5 V/F)

IR(KBr): YYY+-Y+++(s,sh), \YY+ (m), \Y+ -+ (s,sh), Y+ (M), YOO+ (w), YOV~ (s), YF¥O (s),

YEYO (s), \YO- (M), \Y-0(s), YYFO (M), -0 (W), AY- (s), Y&+ (s,sh), #F- (m). cm™.
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IR (KBr): ¥Y#« (s), YY++ (s), ¥Y+O+ (m), YAAs (M), YV« (s), YPPO (s), V7« (s), YOYD (s),
YO+« (m), YFYO (M), YE¥+ (M), VYV« (W), YYY+ (s), V<O« (M), Y+ Y+ (M).,AQ+ (M), YO+ (M),

£Y+ (m, br).,cm™.
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IR (KBr): Y+0+ (w), ¥V« (W), YYO+ (w,sh), \YA+ (m), YZA« (s, br), YOAR (m), YO+« (s, sh),

VS (s, br), YYY« (s), VYO« (s), Y+ ++ (m), AN+ (s), AY~ (s), A+ (s), #Y - (s, br). cm™.
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IR (KBr):¥'Yo-« (s), ¥Y+O (w), YaY -+ (s), YAD+ (m), YYYO (s), YA+ (m), \V&- (s, br), \#Y+ (m,
br), V#Y+ (m), YOA+ (m), YOY+ (M), YFYO (M), VYO (M), YYO+ (M), \Y Y+ (M), YYOD (w), Y7

(m), Y+ Y0 (w), AdO (m), AYD (w), Y&« (m, sh), $A--0F- (m, br) cm™.

(\0\)&507‘50 dag VY-Y
e Syl 68 Hlite 1558 (Jgo VIOFXY e ) 0 5 VY Jlade csyid (o Vo 0,5 &5 s o
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Blo o 03l gy 38, Hhows dul g Ol balsto 10 s 0D 03) o 4 3BT slod ;o ;0 39, 99
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IR (KBr): ¥YO« (s), YYY+ (w), YaY+ (s), YAOQ+ (s), YYYO (s, sh), \#Y - (s, br), YOYD (s, br),
YOY -« (s), YEY+ (M), Y+ (M), \Y¥O (s,sh), YYO« (s), VYV (W), YY Y+ (w), YYD (w), AYD (M),

Y&+ (m), YY+ (m), #5--%++ (m, br), %+ (w) cm™.

IH-NMR (DMSO-d6, TMS): & \+/A¥ (s, \H, br), A/Y (d, YH, J=F- Hz), A/+ (d, YH, J=5-Hz),
YIVO (s, YH), OIYY (s, H), /V =¥/ (m, AH), Y/A=Y/YY (m, $H), Y/SA-Y/- & (m, £H), V/A-\/+ ¥ (m,

AH).
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IR (KBr): YYY-« (s), YV (w), YaY+ (s), YAD+ (m), \VYY . (s, sh), Y#Y- (s, sh), YOV (s, sh),
VOY+ (m), YEYO (m, sh), Y¥#+ (m), \YA+ (m, sh), \Y¥- (m), \YO« (w), \YV+ (w), Y-VO (w),

A« (m), Y&+ (W), YY - (W), &Y+ (m, br), 80+ (w) cm™.
IH-NMR (DMSO-d6, TMS): & Y +/AY (s, VH, br), A/¥0 (d, YH, J=FHz), YIAQ (d, YH, J=FHz),
Y/Y# (s, VH), /Y« (s, YH), O/YY-0/#Y (YH, br), Y/YO-Y/YY (m, 4H), Y/a¥-Y/¥4 (m, #H), -Y/YY

Y/0+ (m, TH), V/02-V/YY (m,\#H).

— S 3)0p-T)-F]-F b llawg o orluiol 358 5 J3ilig (g o= F)-F (4519 18-
(14 yorls o5 ants' 9160 —0 F— (ol g3l s i—F ¥ N[ s (95T Juisi-)

4 () Ui dids i Ly (sn F10-XV+T) 08 1o e e ptllin Ve 0,505 L Sy

A LS DMF 2] s o 50 Sll—wgplieophanl ;Ko (Jgo A7+ x Vo =F) .5 VD« 5l Jolowe
o -0 8LS] T 4 (AD) oS 5 o -0 00w 3BT sloo jo celiws FA Soe 4 1Sy bglse
03; o 1+ °C sloo jo el YT g V- °C sloo jo cel YT 5 U1 sloo jo el Y o 4 Jolxo
(18+) p,5 IV 50,8 Siz 5l o s 00ld gy Joilio jid o B0 30 598 ung Joloo .0

/V dLg? (+/0gdLt DMF (YO°C) Ss,5 (531,85 YEY-YFOC Cod dlais el s &y jo,8 g,

Jo 1 800C 5 50,8 o33k To VAASC T, VAYOC: 5| > 5JUT

Ao



IR (KBr): ¥Y' Y+ (m), Y+ YO (w), Yad+ (M), YY£O (W), YYY =+ (s), YV« (W), \PY+ (M), YOF- (w,
br), Y&+« (m, br), Y¥Y+ (m, br), \YY¥ (w), \Y++ (m), YYf+ (M), A4A+ (m), AY+ (m), YT+ (m),

O+« (m)ecm™.

: CeeHerN Oy ) oS 5 s paie LI

C(%) H(%) N(%) EIRSERHES
DFINY \izs V40 o0y dpnlms
DYIOF o/ ¥ Y- /R0 e

— S 950 Y)-F]-F b ©llwg 13 (39588 9321 9 J93lh9 (b yii-F)-F issTg 15-Y
(1+F) yols o dntd (33l50 ~8 = masadg3T s = F ¥ A-[ i (51 s

0 AN st i Ly (e 3 X)) o ¥+ sl a Ve 5,545 ol S s
a8l DMF o Lo o 0 Sll—wginlss (59,8993 (Jgo VIAexYeTN) p,5 e 5l Jelors
o 3 8LSL T (A0) oS 5 s b 005 o U1 sloo yo el FA o 0 j2iSly boglse

Al Bl )l 4 S50 DMF i o o e 2028 00 o ¢ 3861 (sloo jo el YT o 4y oo

A1



B 50 j98umg Joloo .ol 005 e A2 °C sles jo Celw YT £ °C sloo jo celws YT oo 4 Joloo

alads el Cawd 4 j0,8 Ggu, (FF) pyS e 50,8 Sl ey 0l o0ld gy Joilie 2 s

T0 YYYOC T, \V-°C 5y 5JUT oo [FY dLg? (+/0gdLT DMF (YAOC) o (55,05 YTV C® Lgd
JF 5 C7 Ly S 0ol
:(s"‘.'L Q""':.'

IR (KBr): ¥YY+ (m), YaV+ (m), YA« (W), VY« (s), YV-+ (W), VFY - (W), VFY - (W), VOF- (W),
YO+ < (s), VOF- (w,sh), YO« (s), V¥V (s, br), \YYO (w, br), \Y¥f- (m), \YO- (w, br), YYY - (w),

\\YF. (m, sh), A+ (m), AY+ (m), VY- (s), #f+ (w, br), £+« (w, br), d++ (m)cm™.
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IR (KBr): YYQ+ (s), Y+O+ (w, br), Y&+« (w), \Y-- (w, sh), \¢t. (s, br), Y7+« (w, br), YO+ (s,

sh), YEY -« (w), \Y«« (w, br), YT« (W), A+ (w), Ab- (s), #F+ (W) cm™.
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IR (KBr): YY«+« (s), YO« (W), Y&+« (s), YAO+ (W), \YA+ (M), \YY+ (s, br), \V-+ (w), \FY-
(s), YOF-« (s, sh), Y&+~ (s, br), YEY - (s, br), YYY« (W), \Y#- (s, br), \Y++ (m), YYF+ (M), VYYD

(m), AA+ (m), af- (w), AF- (s), YEO (s), #F- (W), £+« (w, br), &+ (m) cm™.
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IR (KBr): YYYo (m), ¥YA0 (w), YA+« (m), YYAD (W), YVYY=+ (s), Voo (W), VPY- (s), YOF- (W),
YO+« (s), YEY+ (s), VYV« (W), \Y#Pe (m,sh), \Y++ (m), YYYQ (W), \Y¥- (w), A+ (m), AT+ (M),

Y& (W), £+ (W), BF+ (W), O+ (W) cm™.
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IR (KBr): YY«+ (w, br), Yad+ (s, sh), YY¥O (w), YYD (s), \#E+ (m, br), YOY- (s, br), YO~ -
(m, br), YEY+ (m, br), \Yf+ (m), \YSO (M), YY++ (M), YY¥+ (w,sh), YY+O (w), Y%+ (w), 4A-

(m), AT« (w), AY~ (W), Y&+ (M), O+ (W) cm™.
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Abstract

The reaction of 4-nitrobrnzoic acid with thionyl chloride lead to the formation of 4-nitrobenzoyl
chloride. 4-nitrobenzoyl azide was synthesized upon treatment of 4-nitrobenzoyl chloride with sodium
azide. 4-nitrobenzoyl azide was heated in dry toluene to give 4-nitrophenyl isocyanate, which without
separation was reacted with ethyl carbazate to give 1-ethoxycarbonyl-4-(4-nitrophenyl)
semicarbazide. The reaction of 1-ethoxycarbonyl-4-(4-nitrophenyl) semicarbazide with 4 molar

ay



potassium hydroxide was given 4-(4-nitrophenyl) urazole. The amino group of 1-ethoxycarbonyl-4-(4-
nitrophenyl) semicarbazide was reduced by tin chloride dihydrate and 1-ethoxycarbonyl-4-(4-
aminophenyl) semicarbazide was formed. The reaction of 1-ethoxycarbonyl-4-(4-aminophenyl)
semicarbazide with sodium ethoxide furnished 4-(4-aminophenyl) urazole. Diazotization of the amino
group of 4-(4-aminophrnyl) urazole by sodium nitrate and then azo coupling with B-naphthol lead to

the formatioin of 4- (4-aminophenyl) urazole = B-naphthol with high yield and purity.

4-(4-nitrophenyl) urazole was reacted with two moles of hexamethylene diisocyanate (HMDI) and
isophorone diisocyanat (IPDI) in dimethylformamid (DMF) to produce new diisocyanate. The products
were reacted with 4-(4-aminophenyl) urazole - B-naphthol without separation to producing novel

dye copolrmers, with relatively good inherent viscosities.

Reaction of 1- ethoxycarbonyl4-phenylsemicarbazide with KOH 4M lead to the formation of 4-phenyl
urazole. The synthesize compound was reacted with two moles hexamethylene diisocysnate,
isophorone diisocyanate and tolylene diisocyanate to produce the related new diisocyanates. The
products were reacted with 4-(4-aminophenyl) urazole-> B-naphthol without separation to producing

novel dye copolymers with good inherent viscosities.
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