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SYNTHETIC COMMUNICATIONS, 26( 19), 3579-3582 (1996) 

PHASE TRANSFER CATALYZED DEHYDROGENATION SYNTHESIS OF AZO 

UREAS FROM ARYL SUBSTITUTED SEMICARBAZIDE 

Yu lu WanL'Jin Yu Wand Jian Ping Lil and Dong Lan Ma' 

'Departmmt of Chemistry, Henan Normal University, Xinxiang, Henan, 453002, China. 

'Photobiology Group, photodynamics Research Center, Thc Institute of physical and 
Chemical Reasarch, 19- 1399 koeji, Nagamchi, Aoba-ku, Scndai 980 Japan. 

ABSTRACL Phase transfer catalyzed dehydrogenation synthesis am Urcas Cornpounds have 
been studied. Tcn of the compounds were Synthesized by the reaction of aryl Substituted 
Semicarbazied Compounds with phase transfer catalyst - - "Galvinoxyl" radicd between two 
phase under mild Conditions. The products are obtained in 90-99(%) yield. Their structure 
are identified by elemental anal?& IR, 'HNMR, MS spectra. A possible mechanism is 
suggested by a " Galvinoxyl" radical act on aryl substituted scmicarbazide f o d  am 
compoumds. 

Synthesis of bis (Substitutcd phcnyl) Carbodiarone Compounds (ArN=NCON=NAf) have 
bcen reported', As another part of our studies, 1, 4-di-Substituted am Compounds 

(ArNHCON=NAr'J Wcrc Synthcsized by the reaction of Substitutcd Scmicarbazidc Compounds 
With a phasc trdnsfcr Catalyst-" Galvinoxyl" radical. which has bcen acted as a 
radical scavenger? ,yet, "Gahinoxyl" radical used as phase trdnsfcr Catalyst have not been 
reported so far. Am Compounds have been widely utilized as dyes and analytical reagents. 
They can ako be used as material of non-linear optics, optic information stoning materialin 
Laser dish and dycs with oil solubility in photochromy in modem technology3fl; Recently, many 
notcworthy Studim show that mbcnzenc dcrivativc PosscssVery good optic remembering and 
photoelcctric propcrticss, optical Switching and lmagc storcgc by m a n s  of Ambcnzcnc 
Liquid-Crystal 13ns6. The prcparation of thc am compounds which havc the Connection of 
- N = N -  and hydrocarbyl group have been described in many L i t c r a t u r ~ s 7 ~ ~ ~ ~  In this paper, 

a new nraction of phase transfcr Catalyzed dehydrogcnation of alyl Substitutcd Scmicarbazidc 

* To whom Compondence should bc addressed 
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3580 WANG ET AL. 

Compounds has been studied and ten of the new 1,4-dkubstituted a m  urea have been 
Synthesized in good yield under mild Conditions. the Characteristic Structurc of thcsc ncw a m  
Compounds were the - N = N -  Connection with Carbony1 group in one sidc. these 
Compounds Should have Valuablc application in modcm tcchnology. 

EXPERIMENTAL SECTION 

Melting points Were determined with a kofler micro melting point apparatus and were 
uncorrected. R spectra were recorded on a SP3-300 Spectraphotometer in KBr. 'HNMR 
Spectra were measurcd on a JEOI-Fx-90Q spectrometer using TMS or HMds iis intcmal 
Standard and CDCli as solvent. Ms spectra were taken on a KRTOS -AE-MSSO( U.K) 
spectrometer. Elemental Analyses were performed on a Carllo-Erba 1102 or a 
PE - 2400 elemental analyzer. 

Galvinoxy l/Fc(cPQ3 -/NdOH 
ArNHCONHNHGHs 7 ArNHCON=NGHs 

CH2 Clz 

General Procedures for am Ureas Compounds. Synthesis of h - j  
The 1,4-disubstituted aryl Semiarbaide compounds la-j(3.5m mol) and a trace of 

"Galvinoxyl" radical (35 u mol) were dissolved in dichlommcthane (I50ml) and shaken with thc 
Satmtcd Solution of potassium fcmcyanide in a qucous sodium hydroxide (35ml). ARer 
5 -  IOminuks, the Color in organic phase Changes from white to brown-yellow or orange-red 
or dtxp-xed with slight blue. The dichloromethane Layer was separated, and the water Layer 
was extracted with dicblommethane five times. The dichloromethanc Layers are mixed togather 
and washed with watcr until neutrality. then dried with anhydrous sodium sulfate ovemigt. The 
dichloromethanc is dktillcd in water-bath aftcr sodium sulfatc k rcmovd. Thc products arc: 
washed with ethyl ether, dried at less thcn 50'C , Their structum arc idcntifid by clcmcntal 
analysts, IR, 'HNMR, MS spcctrd. 

Table M.P.. Yicld data of compounds 2a-j 

No. Structure M. P. (C ) Yield( YO) 

2a 
2b 
2c 
2d 
2c 
2f 
2g 
2h 
2i 

2j 

G Hs NHCON = NC6 HI 
o - CH, C6 H4 NHCON=NG Hs 
rn CHI c6 HA NHCON = N G  HS 
p - CHj C6 H4 NHCON=NG Hs 

2.3 - MC2 C6 H? NHCON = N G  Hs 
2.5 - Me2 C6 Hi NHCON = N G  Hs 
2,6 - MRC6 H3 NHCON = N 6  HI 
3.4 - M Q G  B NHCON= N G  H5 

p-EtOCdH4NHCON=NGHs 
1 - Cio H9 NHCON=NC6 Hs 

110-112 
103- 105 
69- 71 

104- 106 

122- I24 
121 - 123 
118-120 
126- 128 
127- 129 
132- 134 

95. 6 
90. 0 
94. 0 
93. 3 
92. 8 
94. 4 
9X. 6 
99. 0 
96. 1 
98. 2 

2a:dcep -red tabular, 'H-NMR(CDC1i) 8 ~ 7 . 0 2  - 7.87(m, IOH,ArH), 8.99(S,IH, NH): R(KBr) 

for C I ~ H I I N J O  C, 69.31; H, 4.93; N, 18.66; Found: C, 69.16; H, 4.84; N, 19.07. 
2b:ordngc-red tabular, 'H-NMNCDCh) 611 2.26(S, 3H,CH1),7.00- 8.04(m, 9H, ArH), 8.91(S, 

V :  3230, 3060,1690, 1595, 1545cm - I ;  MS( m/z) : 225( M') , 120, 105, 92, 91, 77; h d l .  d c d  
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AZO UREAS 3581 

IH,NH); IR(KF%r) v :  3160, 3050, 2995, 1682, 1580, 1402, 928cm-' ; Anal. calcd for 
C I ~  HI3 NiO: C, 70.29; H, 5.44; N, 17.57; Found: C, 70.03; H. 5.63; N, 17.81. 
2c: orange - red tabular, I H - NMR(CDC1 3) 811 2.26 ( S, 3H, CHI) , 6.86 - 8.02 ( m, 9H, ArH), 
8.25 (S ,1H, NH); IR( KBr) v :  3360, 3048, 3000,1686 , 1588,1048, 925cm-I; Anal. calcd for 
C I ~  HI, NIO: C, 70.29; H, 5.44; N, 17.57; Found: C. 70.14; H, 5.43; N, 17.91. 
M: orange-red tabular,'H-NMR(CDCb) 6142,26(S,3H,CH,), 7.08-8.03(m, 9H, ArH), 8.16 
(s, 1H. NH) ; IR (KBr)  v :  3170, 3048, 2956, 1675, 1580, 1414, 924c1n-I; Anal. calcd for 

C I ~  HIINIO:  C, 70.29; H, 5.44; N, 17.57; Found: C, 70.12; H, 5.31; N, 17.80. 
Ze: brown-red tabular, IH-NMR (CDCL) 61r2.22 ( S, 6H, 2CH3), 7.02-8.02(m,XH,ArH), 
8.21 (S,NH) ; IR ( KBr) v :  3180, 3050, 2960, 2900, 1680, 1580, 1442, 922cm-I; Anal. calcd 
for C I ~ H I S N ~ O :  C, 71.15; H, 5. 93; N, 16.60; Found: C, 70.94; H, 5.60; N, 16.89. 
21: yellow tabular, 'H-NMR(CDC11) 6 ~ 2 . 2 4  (S,6H, 2CH3), 6.84-8.02(m, 8H, ArH), 8.22(S, 
IH, NH); IR(KBr)v: 3220, 3053, 2960, 2900, 1670, 1575. 1445, 922cm-1 , Anal.calcd for 
CIS HI$ N I ~  C, 71.15; H, 5.93; N, 16.60; Found: C, 71.10; H. 5.70; N, 16.90. 
2g: orange-yellow tabular, 'H-NMR( CDCb) 1511 2.24(S, 6H, 2CH3). 7.40-8.02 (m,8H,ArH), 
7,66(S,lH, NH): IR( KBr) v :  3245, 3047, 2996, 2910, 1680. 1580, 1485, 922cm-I. h d l .  ~ l c d  
for CIS HIS N 3 0  C, 71.15; H, 5.93; N16.60; Found: C, 71.05; H, 5.73; N, 16.50. 
Zhorange-red tabular,IH-NMR(CDCI3) 6~ 2.?O(S,6H,  CHI), 7.03-8.02( m,8H,ArH), 8.22 
(S , lH,NH); IR(KB)  v :  3250, 3060, 2960, 2900. 1690, 1590, 1440, 920cm-', Anal.calce for 
CIS HIS N 3 0  C, 17.15; H, 5.93; N, 16.60; Found: C, 71.08; H, 5.28; N, 17.19. 
?.Lorange-red needlcs,'H-NMR(CDCL) 6~1.2Y(t, 3H, C&), 3.90(q,2H, C b ) ,  6.82-8.00(m, 
9H, ArH),8.22(S, IH, NH);IR(KBr)v: 3310, 3036, 2964, 2918, 1690, 1585, 1408, 916cm-I; 
Anal. ollcd for CISHIIN~OZ: C, 66.91; H, 5.58; N, 15.61; found: C, 67.00; H, 5.22; N, 15.40. 
2J:orange-red needlcs,'H-NMR( CDC13) 6~7.20-8.24 (m,12H,ArH), 8.836, IH, NH); IR 
(KBr) v :  3264, 3040, 1658, 1590,1475, 1440, 920cm-'; Anal. calcd for c I 7  HI, N3O: C, 74.18; 
H, 4.73; N, 15.27; found: C, 74.36; H, 4.23; N. 15.46. 
Resllts and Discussion 
1.The System of the reaction of substituted semicarbdzide compounds with "Gdlvinoxyl" radicae 
have been stablished, with mild reaction condition. short rcaction timc, singlc experiment 
instrument, High yield. Ten ncw am urea compouncls were synthcsizcd. 
2. A possible mechanism of the rcaction is suggcstcd as following9: 
1) " Galvinoxyl" radical in organic phase act on aryl substitutcd scmicarbazidc formcd am 

compounds in dichloromcthane. 
CHI C12 

ArNHCONHNHG H5 + Galvinoxyl radical - ArNHCON = N G  H5 

Bu-t Bu-t 

Bu-t Bu-t 
2)This "phenol" was Changed to "phcnoxide anion" in sodium hydroxidc solution. 

Bu-t Bu-t Bu-t Bu- t  

H O - ' O - C H 2 - a -  - OH f NdOH + HO - &H2- - 6- 0- 

Bu-t  Bu-t Bu-t Bu-t 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ita
et

sb
ib

lio
th

ek
 W

ue
rz

bu
rg

] 
at

 1
5:

03
 1

8 
O

ct
ob

er
 2

01
4 



3582 WANG ET AL. 

3) A stable "Galvinoxyl" radical was produced by passing an elcctron to potassium 

fenicyanidc. 

Bu-t Bu-t Bu-t Bu-t 
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