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TWO-PHASE DEHYDROGENATION OF ARYL SUBSTITUTED
CARBAZIDE COMPOUNDS

Yulu Wangs, chengjie Ru, Jianping Li, Hong Weng, Donglan Ma

Department of Chemistry, Henan Teachers’ University
Xinxiang, Henan, 45300%, China

Abstraet: Two-phase debydrogenation. which is o new reaction of aryl
substituted cathazide compounds, is described in this paper. Ten new mzo
compounds wete synthesized by the reaction of aryl substituted carbezide

compounds with & phenoxy{ radicel between two phases in good yields.

Substituted carbazide compounds have been deseribed in rany
reactions®, such as oxidation, reduction, condensation with
carbonyl compounds, addition with iso(thio)ecyanates, ete. yet,
two-phase  dehydrogenation of these compounds have not been

+ To whom correspondence should be addressed.
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reported so far. Azo compounds can be universally utlized as dyes
and analytical reagents and can also be used in material of non-
tinear optics, material of optics information atorring in laser
dish, and dyes with oil solubility in photochromy in modern
technology® ®  The new resetion of phase-tranafer-catalyszed
dehydrogenation of aryl substituted carbazide compounds has been
gtudied, and ten new azo compounds have been prepared in good
yields under mild conditions. These compounds should have value of
application in modern technology. Their structures were identified
on the basis of Elemental Analyses, IR, UV, 'INMR, MS spectra

Experimental

Melting points were determined with a Kofler miero melting
peint apparatus and were uncorrected. IR spectra were recorded on
a SP3-300 spectraphotometer in KBr. UV-visible spectra in CHCI,
were taken on a PE-LAMBDA 17 spectro-photometer. em gpectra
were measured on a JEDL-Fx-90Q spectrometer using TMS or HMDS as
internal standard and CDCla or DMSO-de as solvent. MS spectra were
taken on a KRTOS-AEI-MS50 (U.K) spectrometer., Elemental Analyscs
were performed on a Carlo-Erba 1102 or a PE- 2400 elemental

analyzer,
geheme I
R NaNO. R + BaCla

&> N, LNy s i S NN, - HCI
R HCL o RE HC1

1
NaOH R HNCOM, R, 9 R
— > N, > ST NIN-C-HN

R? 156C R* R?
2»»'1

R*=H, CHs; R*=CHs, C2Hs0
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Scheme T
2, 4, 6-1-CalloCellaOH/RsF e {CH) o /NaOll
ArNHNHCONHNHA® » ArN=NCON=NAr
2“' i 3.— i
2:4,6- t'CgHngHzOH/KsFe (CN} e/NﬁOH
CoHaNHNHCONHC 6 H s —»CsHeN=NCONHC 6 H s
25 35

General procedure

7b~i were synthesized according to Scheme 1*® they were
recryatallized two times and their structures were confirmed by IR
gpeetra. 2o is AR, 2§ is C.P,

The aryl substituted carbazide compounds Za~j (8. fmmol) and a
trace of a pheno}(*D.GBbmmol) are dissolved in ethanol-free
dichloromethane (160ml), and shaken with a saturated solution of
potassium ferricyanide (36ml) in 2 normal aqueous sodium hydroxide.
After 5~10 mindtes, the organic phase changes i3 color from white
to brown-yellow or orange-red or deep red with slight blue.  The
dichloromethane layer 1is separated, and the water layer is
extracted with dichloromethane five times. The dichloromethane
layers are mixed togather and washed with water for four times,
dried with anhydrous sodium sulfate overnight., The dichloromethane
is distilled in water-bath after sodiom suifate is removed  The
products are washed with ethyl dther 3~4 times, dried at less than
50°C.
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Table 1. M.P., VYield date of compounds 3a~i

; s
Structure ‘RE(O) l« Yield ®

No. :'

38 ? CoHsN-NCON-NCoHs s T2
| oChCHNMNNCH 0 15960 | 973
S | u-CHoCalN-NCON-NCoH(CHoom 1 66.6-68 |  89.3
30 | p-CHaCaH.N-NCON-NCH.CHs-p | 188-38 |  86.4
Se |  3-MesCallN-NOON-NCallsles-2, 3 | 98-100 | 97,4
3 g 8, Mo oCHNNCON-NC e -3, ¢ | 93-95 g %. 4
3 l 2, 6-UeoCoHoN-NOOR-NCH M2, 6 | 169-61 E 98. ¢
Bb | 2 8-MeaCelloN-NCON-NOoHMea-2, 6 i{;us-m TR
31| p-EtDCGH.N-NCON-NCoH.OB1-p r 157-58 99. 0
T | 6.9

CoHoN=NCONHCHs | 110-12

-

Bisphenyl carbodiazone 3a. Light brown needles, “FNMR (DMSO-de) b
1.30-7.82 (m (OH Ac-H; IR&KBe) v: 3065, 1666, 1628, L5689, 1488
ety UV(CHCLS) . Amax=364. 4nm. Anal Caled for C,ol,oNa0: G, 66.83;
H 424 N, 23.52. Found €, 65.45 H, 417 N 2359,

Bis (2-methylphenyl) carbodiazone 3b.  Light yellow tabular, Linam
(DMSO-de) &: 2,184(s, 6H, 2xXCHa), 7.14-7.8%4n, B8H, Ar-Ib; IR{Bn)
v: 3061, 2965, 2865, 1655, 1615, 1486, 1485, 1378enw ', UV (CHCIS):
Muax=304, 40, Anal Caled. for Ciallh Be®: € 67,64 W 5.3 N
21. 04. Fouwnd: €, 67.0T:H, 5 8% N 21,01

Bis(3-methylphenyl) tarbodiazone 3¢c.  Red meedles, 11&%1(0%13) LR
2. 43 {5, 61, 2<CHaY, 7.32-7.83 ¢m, 84, Ar-Ih; IR®&Br) v 3673, 29640,
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2850, 1700, 15699, 1876, 1495, 1444, 1356 em™'; UV{CHCla): A oaxs
344. 8nm, Anal caled for CioHiuNoO: € 67.64; W, 6. 31N 21. 04, Found:
C 67.36; H 626N 2120

Bis (4-methylphenyl) carbodiazone 3d. Orange-red needles, \HNMR (CDCla)
6: 2.39(s, 6, 2XCHa), 7.24-7.88(m 8H, Ar-Ib; IRKBr) v: 3060, 29686,
2860, 1683, 1598, 1601, 1477, 1380cn™"; UV(CHCls): 2 .a.=349.6mm.  Anal
caled for CisHiuN.O: G 67.64; H 5.31; N 2104 Found: G 67.74; H
b. 28, N 2132

Big (2, 8-dimethylphenyl) carbodiazone 3¢.  Red tabular, 'HNMR (CDCls)
6: 2.39(s, 60, 3XCHa), 2.63(s, 6H 2XCHa), 7 08-7.68(m 6H Ar-I);
IRKBr) v: 3058, 2965, 2860, 1729, 1603, 1490, 1455, 1346¢em™"; UV(CHCIa) :
Mmax=847. 20m. Anal caled for C:-H:aNJO: G, 69.36; H 6.18; N 19. 04
Found: €, 69.64; H 6. 15 N 19 21.

Bis (3, 4-dimethylphenyl) carbodiazone 3f. Red tabular, HNMR(CDCl.)
6: 2. 80(s 6H, 2XCHa), 2. 36 (8, 6H, 2XCHa), 7. 06-7. 81 (. 6H, Ar-H) ; IR (KBr)
v: 3063, 2973, 2880, 1714, 1608, 1675, 1495, 1450, 1337em™*; UV (CHCL.)
Mmax=836. 4um.  Anal caled for CisHLaN,O: C 69.35; H 6.18 N
19, 04, Found: C,69.17; H 6.12; N 19.87.

Bia (2, 5-dimethylphenyl) carbodiazone 3g. yel!low tabular, ‘INMR(CDCIa)
8 2.16 {8 6L 2 Cila), 2. 22 (s, 61, 2 CHa), 6. 72-7. 43 (e, 61, Ar-1D; IR (KBr)
v 3030, 2965, 2863, 1645, 1615, 15675, 1602, 1463, 1364en™*; UV(CHCL4):
*max=841. 20m; MS(m/2): 294 M'), 183, 106. Anal calcd for Ci H.sNa
0: €69 35 H6.18 N 19.04 Found: C 69.16; H 6. 73; N 20. 35,

Bis (2, 6-dimethylphenyl) carbodiazone 8h.  Red needles, ‘HNMR(CDCl)
8: 2.49(s 12H 4XxCHs), 7.12-7. 42 (m 6H Ar-ID; IR (KBr) v: 3070, 2968,
2870, 1696, 1690, 1502, 1437, 1368em™Y; UV{(CHCla): A oax=340. Onm.  Anal
caled  for C.-HisNa0: €, 89.35, H 6 18 N 1904, Found: C 69.40; H
6.19; N 19. 5.
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Bis (4-ethyloxyphenyl) carbodiazone 3i. Orange-red tabular, 1NMR
(CDCla} b6: 1.60(t, 68 2<CHa), 4. 20 (g, 4H, 2> CHy), 7. 01-7. 36 {m 8H, Ar
-Hi; IR&Br} v: 8080, 2975, 28856, 2926, 2860, 1700, 1662, 1680,
1500, 1265em™"; UV (CHCLa) ¢ A max=451. 6nm. Apal caled. for Ci-HisNe0s
C,62.65; B 557, N17.17. Found: C 62.59 H 5 64 N 1T 42

1, ¢-diphenylazourea 8j. Deep red tabular, VHNMR(CDCls) 6: 7.02-7.87
(o, 100, Ar-H), 8, 99(s, tLNH); IR(KBr) v: 3230, 3060, 1690, 1595, 1545,
1488em Y, UVI(CHCIs): A nax—446. 6om; MS(m/2): 225 M%), 120, 108,
92, 91, 77. Anal caled for Ciall;:NaO: C.89.31; I 4 93; N (8. 66.
Found: G 69.16; H 4.84; N 19.07
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