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SYNTHETIC COMMUNICATIONS, 24(12), 1737-1742 (1994) 

TWO-PHASE DEHYDROGENATION OF ARYL SUBSTITUTED 
CARBAZ f DE COMPOUMTS 

Yulu Wang*, chengjie Ru, Jianping Li, Hong Wang, Donglan Me 

Department of Chemistry, Henan Teachers' University 
Xinxiang, Henan, 461002, China 

Abstract: 
substituted caebazide compounds, ia dericcihed in this paper, Ten new azo 

cmpounds were aynthesized by the reaction of i t y l  aubatituted carbazide 

compounds w i t h  a phenoxyl radical between LBO phases in good yields, 

bo-phaae dehydrogenation, Prhieh ia a new reaclion of aryl 

Substituted carbazide compounds have been described in many 

reactiong', such as oxidation, seduction, condensation with 
ca tbanyl  compounds, addition w i t h  is0 (thio) cyanates, etc. yet, 
two-phase dehydrogenation of these compounds have not been 

9 T o  whom correspondence should be addressed. 
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1738 WANG ET AL. 

reported s o  far, Aeo compounds can be universally utlised a6 dyes 
and analytical reagents and can also be used in material of non- 
';inear optics, material of optics information storring in laser 
dish, and dyes pith oil solubility in photochromy n modern 
technologyan ', The nea react ion of phase-transfer catalysed 
dehydrogenation of  argl substituted carbaaide compounds has been 
studied, and ten new ago compounds have been prepared in good 
yield8 under mild conditions. These compounds should have value of 
application in modern technology, Thcir structures were identified 
on the basis of Elemental Analyr;es, IR, LV, 'IINMR, ?& spectra. 

Experimental 
Melting points were determined with a Kofler micro melting 

p a i n t  apparatus end were uncorrected. IR spectra were recorded on 
a SP3-300 spectraphotometer in KBr. W-visible spectra in CHCla 
were taken on a PE-WMBDA I7 spectro-photometer. 'HNMR spectra 
were raeaeured on a JEOL-Fx-9OQ spectrometer using TMS or HbBS a6 

internal standard and CDCI, or  DMSO-d, a6 solvent. MS spectra were 
taken on a KRTOS-AEI-MS60 K K )  spectrometer. Elemental Analyses 
were performed on D Carlo-Erba 1102 o r  a PE- 2400 elemental 
are1 yzer. 
#theme I 
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ARYL SUBSTITUTED CARBAZIDE COMPOUNDS 1739 

Scheme I 

General procedure 

Zb-i were synthesized 8CCOhding to Scheme 14m5) they were 

recrystalliaed two times and their structures were confirmed by IR 
spectra. 2a is  A.R., 2 j  i a  C. P . ,  

The aryl eubetituted csrbazide compound0 Za-j G~firmol\ and 8 

trace of a phenol (4. Q86mmoif are dissolved in ethanol-free 

dichlorome thane (160ml) ) and ahaken with a saturated solut ion of 
potassium ferricyanide f36ml! in 2 normal aqueous sodium hydroxide. 

After 6-10 minutes, the organic phase changes i t s  colar €ram white 

to brown-yellow or orange-red or deep red with slight blue. The 

dichloromethane layer Is separated, and the water layer is 

extracted with dichloromethane five times. The diehloromethane 
layers are mixed togather and waahed w i t h  water far four times, 

dried with anhydtQU6 6Qdiui~ sulfate  a u ~ t n i g h t .  The dichloromethane 

is distitied in mter-bath  after sodim snifate i s  tmmoved. The 
products are washed with ethyl dther 3-4 times,dried at lees than 

6O0C0, 
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1740 WANG ET AL. 

Table I. M . P . ,  Yield data a€ cwpaunds 3a-i 

j 
No. ! S t r u c t u r e  

i 

I 

174-6 ~ 79.2 

169-60 I 97. 3 
I 

66. 6-68 I 89, 3 

188-39 I 8 6 + 4  

98-200 i 9 7 . 1  

93-96 I 96.4 
I 

Bisphenyl  catbadiazone 3a. Light brown needles ,  k & R  W O - d J  6 ! 

7. 30-7 .82  (m, IOH, Ar-@ ; IRlKBrl v :  3066, L666, L628, 1689, L488 

~ r n - ~ ;  W RRCla\ : Xma~364.4nm. Anel Caicd. for C,aH10N40: C, 66.63, 

H, 1. 21; N, 23. 62. FOttn& c, 66. 46; H, 4. 17; N, 23. 69. 

Bis (2-methylphenyt) catbodiamne 3b. Light yetiow tabular,  lI!iNMR 
( m - d e f  8: 2.18f8,  6H, axch) , 7.14-7.69 h, 88, A t - H f ;  IRWBtf 
v :  3061, 2966, 2866, 1656, 1618, 1486, 146b, i378~m-~; UVtCHGlaf: 
Am,,=364.4nm. Anal Catcd. for cl&l4N4% C, 67,64;  H, 6.31; N, 
zi. 04. F O U ~ ~ :  6, 67. o m  c. a2; N, 21.01. 

Bis (3-methglphenyl) catbodiaaoae 3c. Red meedles, l W ( C D C I a )  6 :  

2 . 4 8  fs, 6H, 2xCHJ , 7.32-7. a3 h, 8% At-N; IRfHBri y ; 30?a, 2960, 
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ARYL SUBSTITUTED CARBAZIDE COMPOUNDS 1741 

2860, 1700, 1699, 16761 1496, 1444, 1366 CM-'; WICIICla): Amax= 

344.8nm. Anal calcd.  f o r  ClaHlrN40: C, 67. ii4; H, 6. 3l;N, 21.04. F o u n d  

Bis (4-methglphenyl) carbodiasone ad. Orange-red needles, 'WR (CDCI.) 
6 : 2. 39 (6, 6HJ 2XGHa)J 7.24-7.88 (!th 8H, Ar -H) ; IR &Br) V : 3060, 2966, 

2860, 1683, 1698, 1601,1417, 1360cm-'; LY (CHCl,) : h,,,-849.6nm. Anal 

Cj 67. 36; Hj 6. 24;K 21, 20. 

calcd,  fo r  ClsH14N40: CJ 67. 64; H, 6. 31; R 21. 04. Found: C, 67. 74; H, 

6. 28; N, 21. 32. 

Bis (2, 3-dimethylphenyl) carbodiazone 3e. 

IR GBr) v : 3068,2966,2860, 1729, 1603, 1490, l466,1346cm-'; W (CHCI.) : 

Xma,=347. 2nm. Anal calcd.  fo r  Cl7HIeN4O CJ 69. 36; H, 6.18; N, 19.04. 

Found: C, 69. 64; H, 6. 16; N, 19, 21. 

Bis (3J4-dimethylphenyl) carbodiazone 3f. Red tabular ,  'HNb'lRICDCIa) 

Red tabular, 'HNMR(CDC1a) 

6 :  2. 39 (8, 6& 2xCHa)J 2.631s)  SH, 2XGHa)r 7.08-7. 68(mi 6& Ar-W; 

6 : 2. 30 (fi,6H, 2 X CHA 1 2. 36 (fiJ6H~ 2 X CHa) J 7.06-7 .81  (nt SH, Ar -H) ; IR KBr) 
v : 3063, 2973, 2880, 1714) 1608, 1676,14961 L440, 1337cm-'; W (CHCla) : 

Xmax=336. 4nm. Anal caled.  fo r  C17H15N10: C, 69. 36; H, 6. 18; N, 

B i a  (2,S-dimethylphenyl) carbodiasanc 3g. yellow tabular,  'EWR(CMIia) 
19. 04. Found: CJ 69. 17; 8, 6. 12; N, 19. 87. 

2. 1 6 ~ ~ J ~ ~ ~ J 2 ~ ~ ~ I ~ ~ , ~ , ~ ~ ~ ~ , ~ ~ ~ ,  2 / y C H a ! J 6 .  72-7 .43(1rt6R,4r-H);IR(KBr)  

'' : 3030, 2965, 26dd, Ibid6, 1616, 1bT6, 1 6 u 2 J  1463, 1364cm-'; w (CImi,) : 

)*aaax-341*  EM; MS (m/.d: 2 S 4  &Y)J 133, 106. Anal coicd. f o r  Cl7IJl5Nd 

O: CJ 69. 86; H, 6. 18; N, 19. 04. Focnd: C, 69. 16; H, 6. 78; N, 20. 36, 

Bis (2J6-dimethylphenyl) carbodiazone ah. Red needles,  'WR (CDCIa) 
6 : 2. 49 (6,  12H~ 4XCHa) J 7.12-7.42 (I& 6% A r - W ;  IR (KBr) V : 3070, 2966, 

2870, 1696, 1690,1602,1437, 1368cm-'; UV(CHC1,) : h,,,=340. Onm. Anal 
calcd.  f o r  CI7HlsN40: C, 69. 36; H J  6.18; N, 19. 04. F o u n d  C, 69.40; H, 
6. 19; NJ 19, 46. 
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