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ABSTRACT

Thermolysis of N-aryl-2-furamide oximéa-c (R=, H, CH; and CI) under nitrogen gives rise to benzimidazale
the major products (37-50%), in addition to 2-fuitbite, arylamines, 2-furoic acid, phenols, 2-fuibides, 2-
(furan-2-yl)benz- oxazoles and carbazoles. In tihesgnce of naphthalene, thermolysislaf gave a- and S
naphthols (20%) beside the previous products. plgolysis ofla in boiling tetralin lead to the formation of 1-
hydroxytetralin,a-tetralone and 1,1'-bitetralyl as the major prodsidthe isolated products have been interpreted in
the terms of a free radical mechanism involvinghbeolysis of N-O and/or C-N bonds.

Keywords: thermolysis; rearrangement; 2-furamide oximeszbmsitazoles, free radicals.

INTRODUCTION

Amidoximes in general are useful precursors fordethesis of a variety of heterocyclic compountsS]. It has
previously been reported [4] that the thermolysibenzamide oxime gave nitrogen, nitrous acid, ammowater,
benzonitrile, benzamide, 3,5-diphenyl-1,2,4-oxadiez 3,5-diphenyl-1,2,4-triazole and 2,4,6-triphehys,5-
triazine. Also,Recently, we have reported thathflaacuum pyrolysis (FVP) of the benzamide oximesi$eto the
formation of the imino-oxadiazole as the major prtdand probably formed by intermolecular cyclo&ddi of
benzonitrile oxide the diphenylcarbodiimide [5]. Mover, thermal fragmentation and rearrangement N-
arylbenzamidoximes gives benzimid- azoles, anilidegl amines, phenols and 2-phenylbenzoxazol€].pdso,
Thermolysis of N-arylnicotinamide oximes under mifen gave rise to benzimidazoles and anilides antajr
products in addition to arylamines, nicotinic agithenols and 2-(pyridine-3-yl) benzoxazoles [8]ve3al papers
have been published on the use of amidoximes asaatdrial [9], trypanocide [10] and as functiogmbup can
serve as prodrug for the amidine group [11]. Thaddgjical effects of amidoxime derivatives have ppbad us to
reinvestigate the thermal fragmentation of thesammunds in order to gain further insight into theamanism of
fragmentation.

EXPERIMENTAL SECTION

All melting points were measured with a Gallen kaapparatus and are uncorrected. The IR spectrasaopiyses
were carried out on a Shimadzu IR-470 spectrophetemAnalytical thin-layer chromatography was igatout on
glass plates covered with silica gel (20-40 mes#jting acetone-pet.ether (60°8) (1:4 v/v). Column
chromatographic separations were carried out usigigss column (120 x 2.5 cm) packed with Kiesef§e(0.040-
0.063 mm) using light petroleum-ether and ethergmen with different ratios (1 and 2%). Gas-liquid
chromatography was carried out on a Perkin-ElmedehSigma 3B apparatus, using a 4 ft x 4 mm colpacked
with SE 30 over Chromosorb W (35-80 mesh) or 10%38Bn Celite (60-80 mesh) at 2@0 using nitrogen as a
carrier gas. 1H an’C-NMR spectra for the starting materials and soesction products were recorded using
Varian EM 400 and 100 MHz instrument, respectiv@Z/MS analyses were carried out using Finnigan MAT
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SSQ 7000 spectrophotometer with (5% phenyl)metbiygiloxane using a 30m DB-1 capillary column. Eéartal
analyses were determined using a Perkin-Elmer 2dlc@analyzer. Products were identified eithecbyinjection
with authentic materials and /or by comparison vikittown GC/MS library fragmentation pattern. Thelased
products were separated and analyzed by IR, GLE, ®lemental analysis, 1H afiC-NMR, and GC/MS as
compared with authentic materials.

Starting materials:

Preparation ofN-phenyl-2-furamide oxime 1a, mp 125-128°C (Lit. [12]; mp126-128);'H-NMR (600 MHz,
CDCl) 6 9.7 (s, 1H, OH), 7.37 (br, NH, 1H), 7.19(d, 1Hs 7.2 Hz), 7.21 (m, 3H), 6.75 (d, 2BI= 7.8), 6.56 (d,
1H,J = 3.6), 6.38(dd, 1H) = 3.6, 1.8 Hz ); MS (El, 20Q), m/e (%): 202 (M, 36.5), 185 (78), 156(36.5), 118
(22), 103 (29.2), 93 (200), 77(35.4), 65 (29.2),(52.5) andelementalanalysis calculated feiHgN,O,: C, 65.34;
H, 4.98; N, 13.85 %. Found: C,65.22; H, 5.04; N903%.

Preparation of N-p-methylphenyl-2-furamide oxime 1b, as colourless needles, mp 158-160°C (lit. [12],160-
162C); '"H-NMR (600 MHz, DMSO-g) &: 10.50 (s, 1H, OH), 8.24 (s, 1H, NH), 7.63 (dd, TH 2.4, 1.8Hz), 6.91
(d, 2H,J = 8.4Hz), 6.57 (m, 3H), 6.51 (dd, 1Bi= 3.0, 1.8Hz); MS (El, 20C), m/e(%): 216 (M, 68.2), 199 (94),
184 (26.8), 171 (17), 117 (36.58), 107 (100), 9AILg¥, 77 (56), 65 (37.8), 51 (22); and elementalysis calculated
for Cy2H12N,0,: C, 66.65; H, 5.59; N, 12.96 %. Found: C, 66.97;3#48; N, 13.02 %.

Preparation of N-p-chlorophenyl-2-furamide oximelc, mp.183-185°C (lit [12] mp 183-188); 'H-NMR (600
MHz, CDCk) &: 77.26 (br, 1H, NH), 7.16 (d, 2H,= 2.4 ,4.8 Hz), 7.69 (d, 2H= 1.8, 4.8 Hz), 6.55 (dd, 1H,=
0.6, 3.0 Hz), 6.41 (dd, 1H=1.2, 1.8Hz), 7.39 (dd, 1H,= 0.6, 1.2Hz); MS (El, 20C), m/e(%): 236 (M, 73), 204
(29), 184 (12), 127 (100), 99 (27), 93 (29), 75)(263 (18), 51 (9) and elemental analysis calcdldiar
C11HsCIN,O;: C, 55.83, H, 3.83, N, 11.84 %. Found: C, 55.694191, N, 12.12 %.

It is worth mentioning that a number of preliminagxperiments were carried out to determine the grop
temperature for thermolysis. The decompositiori@t starts above 22C. Also, it was found that 250 is the
lowest temperatures at which the conversion ofrfiida oximesla-c was complete at the end of thermolysis.

Thermal fragmentation of N-aryl-2-furamide oximes la-c:

General Procedure: The appropriate furamide oximés-c(5 g) was heated under nitrogen stream at 226250
either alone or in naphthalene (0.5 g) as radical/anger for 3h using a temperature-controlledihganantle
adjusted to the required temperature. The temperatas measured using a thermometer immersed irettedion
flask. The gases evolved were detected by standaminical methods (NHby Nessler's reagent). After
decomposition was complete as judge by TLC momitpriThe products were separated into neutral, @gcidi
phenolic and basic components as in a previous Y&k The pyrolysate was dissolved in ether arekeh several
times with ethanolic potassium hydroxide soluti@a{sen's solution) to dissolve the resulting ph&nbhe Claisen
extract was acidified with 2M HCI and the liberatgldenols were extracted with ether. Ether was eep0 in
vacuo Phenols compounds was separated into itditteamts by fractional distillation under reducetegsure,
whereupon the following compounds were obtainedr@h collected at bp 7’6/ 6 torr, picrate derivative, mp
and mmp 83C; phenyl urethane, mp and mmp (mixed melting pdi@e’C and further identified by chemical test
[14]. a-Naphthol, collected at 95-130/6 torr; mp 98C andB-naphthol, collected at 153:®/8 torr; mp and mmp
117-9C, its benzoate and picrate derivatives mp°C0énd 142C, respectively; estimated by glc in the ratio 1:6
respectively and unreacted naphthale@resol, collected at bp 60-65°C/ 6 Torr; benzagfivhtive mp and mmp
71-73 °Cp-Chlorophenol, collected at bp 13036 torr; mp 43-8C.2-Furoic acid, collected at bp 140-148°C / 6
Torr; mp 128-130 °C; MS (El, 260), (m/e %): 112 (100), 95 (90), 44 (R}Furonitrile, collected at bp 85-92°C/ 6
Torr; on hydrolysis gave 2-furoic acid, mp 130-1%2 MS ((El, 200C), m/e % : 93 (100), 66 (40), 65 (20). 2-
Furamide, collected at bp 125-130°C/ 6 Torr; mg-130°C; MS ((El, 20%C), m/e % : 111 (100), 95 (95), 67 (8),
44 (13). Aniline, collected at bp 80-86 °C/6 Tacetyl derivative mp and mmp 113-114 $<Toluidine, collected
at bp 74-78 °C / 3 Torr; mp and mmp 45-48°C; behdeyivative, mp 144-145 °@-Chloroaniline, collected at bp
182-188°C/ 6 Torr; mp and mmp 69-72 °C.. The reingimesidue (non-distillable) was separated by mwiu
chromatography on Kieselgel 60 ((0.040-0.063 mmjodlsws: Furil was eluted using pet-ether (60-<8T) as
eluent; mp 163-165 °N:phenyl-2-furamide was eluted using pet. ether§69c)-benzene (1:1 v/v) as eluent; mp
122-123 °C (lit. [15], mp 123-124°C); IR (KBr, & 3280, 3140, 3059, 1656, 1598, 1581, 1529; MS 2ECC),
m/e (%): 187 (40), 130 (5), 95 (100), 77 (5), 65 &L (5);'H-NMR (600 MHz, DMSO-¢) & 10.13 (s, 1H, NH),
7.92 (s, 1H, Ar), 7.72-7.73 (m, 2H), 7.31-7.35 @H|), 7.07-7.11 (m, 1H), 6.69-7.70 (m, 1H); elemétaalysis
calculated for GHyNO,: C, 70.58; H, 4.85; N, 7.48. Found: C, 70.67; %4 N, 7.53 %N-(4-Methylphenyl)-2-
furamideeluted using pet-ether (60°8) -benzene (1:1 v/v) as eluent, mp 108-110°C[{], mp 109-110 °C)H-
NMR (600 MHz, CDC}) 6 2.34 (s, 3H), 6.56 (dd, 1Hd,= 3.4, 1.8 Hz), 7.17 (d, 2H,= 8.2 Hz), 7.20 (d, 1H1 = 3.3
Hz), 7.50 (dd, 1HJ = 1.6, 0.7 Hz), 7.54 (d, 2H,= 8.4 Hz), 8.03 (br, NH, 1H); MS (El, 280), m/e (%): 201 (50),
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144 (5), 108 (10), 95 (100), 77 (10), 67 (5), 51 (&(4-chlorophenyl)-2-furamide was eluted using g¢her (60-
80°C)-benzene (1:1 v/v) as eluent, mp 150-152 °C[(lif], mp 152-153 °C}H-NMR (600 MHz, CDC})) &: 8.10
(br, 1H, NH), 7.61 (d, 2HJ) = 8.2 Hz), 7.51 (d, 1H] = 1.2 Hz), 7.34 (d, 2H] = 8.4 Hz), 7.25 (d, 1H] = 3.6 Hz),
6.57 (dd, 1H, = 1.8, 3.6 Hz)*C-NMR (150 MHz, CDCJ) &: 156 (C=0 amide), 147.4 (C-Fn), 144.4 (CH, Fn$ 13
(C-Ph), 129.1 (2 CH-Ph), 129.5 (C-ClI), 121 (2CH+PH)5.6 (C-Fn), 112.7 (C-Fn);MS (El, 200 °C), nf&){(221
(M*, 28), 95 (100), 63 (6); elemental analysis caleddor G,;HgNO,CI: C, 59.61; H, 3.64; N, 6.32; Cl, 15.99 %.
Found: C, 59.58; H, 3.72; N, 6.52; CI, 15.75 %. GhFbazole was eluted using pet-ether (60-80°C)zdyen (1:2
vI/v), mp 240-243 °C (lit. [18], mp 243-245°C); IRRr, cm?): 3410, 3040, 2951, 2916, 2846, 1621, 1599, 1489,
1445;"H-NMR (DMSO-d) & 4.12 (s, 1H, NH), 7.17 (t, 2H, H-3,= 7.7 Hz), 7.40 (t, 2H, H-21 = 7.7 Hz), 7.51 (d,
2H, H-1,J=7.7 Hz), 8.11 (d, 2H, H-4] = 7.7 Hz); elemental Analysis calculated for4&;N): 167.0735, found:
167.0731. 3,6-Dimethyl-9H-carbazole was eluted gigint-ether (60-80 °C)-benzene (1:2 v/v) as elusapt,217-
219 °C (lit. [19], mp 219-222 °C}{-NMR (DMSO-d;) & = 11.10 (s, br, 1H, NH), 9.34 (d, 2H, K = 2.3 Hz), 8.40
(dd, 2H, H7 J=2.3, 8.9 Hz), 7.78 (d, 2H,,d J = 8.9 Hz), 2.51 (s, 6H, 2G| elemental analysis calculated for
CiiHisN: C, 86.15; H, 6.07; N, 7.18 %. Found: C, 86.H96.69; N, 7.12 %; m/e 195. 3,6-Dichloro-9H-carbiaz
was eluted using light petroleum (60°80-benzene (1:2 v/v) as eluent, mp 202-4lit. [20], mp 204-206);
1HNMR (DMSO-d) 6 10.92 (s, br, 1H, NH), 9.14 (d, 2H,4}, 8.22 (dd, 2H, kl;), 7.36 (d, 2H, Hg); m/e 236. 2-
(Furan-2-yl)benz[d]oxazole was eluted using 1 %eefientane as eluent, mp 90-92 °C (lit. [21], m@PB&C); IR
(KBr, cm’): 3108, 1643, 1525, 1449, 1390, 1308, 1238, 1155MR (600 MHz, CDC}) & 7.02 (s, 1H), 7.26-7.34
(m, 2H), 7.57-7.54 (m, 2H), 7.72 (dd, 1H, J = 89, Hz), 8.21 (s, 1H)**C-NMR (150 MHz, CDCJ) § 109, 110,
120, 124, 125,144.2, 144.3 (CH), 115, 142, 150, (¥8MS (El, 206C), m/e (%): 185 (50), 170 (5), 103 (10), 93
(100), 77 (30), 65 (18), 51 (10); elemental analysilculated for GH,NO,: C, 71.35; H, 3.81; N, 7.56 %. Found:
C, 71.40; H, 3.78; N, 7.54 %.6-methyl-2-(furan-2bgnz[d]oxazole was eluted using 1% ether-pentsnelwent,
mp 52-54 °C (lit. [22], mp 53-55 °C); m/e 198:NMR (600 MHz, CDC}) & = 7.64 (dd, 1H) = 2.0, 0.5 Hz), 7.34
(m, 1H, 7.50 (dd, 1HJ = 0.5, 3.5 Hz), 7.13-7.17 (m, 1H), 6.95 (dd, IH; 2.0, 3.5 Hz), 8.25 (d, 1H, 8.0 Hz), 2.48
(s, 3H);**C-NMR (150 MHz, CDC)) 5 158.8, 151.4, 145, 144.7, 139.5, 135.0, 119.5, 118.1, 109.6, 21.7.6-
chloro-2-(furan-2-yl)benzoxazole was eluted usifig éther-pentane as eluent, mp 136-138 °C (lit [23F-137
°C); *H-NMR (600 MHz, CDCJ): § 6.79 (dd, 1H, = 3.45, 1.76), 8.01(dd, 1H,= 8.0, 0.6 Hz), 7.21 (dd, 1H,=
3.45, 0.92), 7.75 (dd, 1H,= 8.07, 1.81), 8.11(dd, 1H,= 8.07, 0.6), 7.92 (dd, 1H, J = 1.81, 0.6); MS, (E0°C),
m/e (%): 220 (100), 219 (33), 204 (20), 129 (327 1100), 111 (40), 94 (60), 93 (30), 75 (33). Bren-2-yl)-1H-
benzimidazole was eluted using 2% ether-pentamduast, mp 285-287 °C (lit. [24], mp 286-288 °C;(KBr, cm

Y): 3442, (NH), 3093, 1625 (CN), 1521, 1438:NMR (600 MHz, CDC}) & 12.87 (s, 1H, NH), 8.07 (d, 1H, J =
1.19 Hz), 7.47 (d, 2H, J= 1.50 Hz), 7.15-7.19 (iH),3.78 (m, 1H); MS (El, 20T), m/e (%): 184 (100), 156 (30),
129 (18), 102 (10), 92 (12), 77 (8), 63 (10), 5); Blemental analysis calculated for;dsN,O: C, 71.73; H, 4.38;
N, 15.21. Found: C, 71.68; H, 4.39; N, 15.48 %. &tl-2-(furan-2-yl)-1H-benzimidazol202 was eluted using
2% ether-pentane as eluent, mp 198-200°C (lit., [24] 200-202C); *H-NMR (600 MHz, DMSO-¢) & 2.3 (s, 3H,
CHjy), 6.67 (dd, 1HJ = 3.4Hz), 7.83 (dd, 1Hl = 1.7 Hz), 7.04 (dd, 1H = 3.4 Hz), 7.11 (d, 1H] = 8.12), 7.63 (d,
1H,J = 8.18 Hz), 7.65 (d, 1H] = 4.0 Hz); MS (EI, 20fC), m/e (%): 198 (100), 169 (20), 104 (8), 77 (B,(7).
5-Chloro-2-(furan-2-yl)benzimidazole was elutedngsR % ether-pentane as eluent; mp 202-203 °Zb{; mp
200-202 °C'H-NMR (600 MHz, CDC}) § 6.72 (dd, 1H,) = 3.43, 1.75), 7.80 (dd, 1K= 1.75, 0.89), 7.03 (dd, 1H,
J=3.43,0.89), 7.39 (dd, 1H~= 8.06,1.69), 7.86 (dd, 1H,= 8.06, 0.85), 7.83 (dd, 1H,= 1.69, 0.85); MS (EI, 200
°C), m/e (%): 218 (M 100), 189 (14), 155 (36), 109 (9), 63 (12), 51 (8

The results are given in Table 1.

Thermal fragmentation of N-phenyl-2-furamide oxime lain tetralin

The N-phenyl-2-furamide oximé&a (5 g) was placed in a 100 ml three necked flagk wigas inlet and condenser
with heated under reflux at boiling anhydrous tatr@distillation over lithium aluminum hydride ued nitrogen) bp
ca. 216C for 8h. The pyrolysate was evaporated in vadie resulting residue was extracted with ethersas
evaporated to dryness then subjected to distillatioder reduced pressure, for separation of lowdinly products
such as furonitrilep-chlorophenol andp-chloroaniline as mentioned before, wheraaetralone was collected at
bp 113-6C/6 torr; 1%: 1.5679; m/e 146 and 1-hydroxytetralin was cotidcat bp 102-%/2 torr as pale yellow oil;
n“%: 1.5638; phenyl urethane derivative (ligroin), mpd mmp 120-C; m/e 148. The remaining residue was
subjected to further separation into its constitsdsy column chromatography using ether-pentanelasnt as
discussed before. 1,1'-Bitetrylal eluted from catuohromatography using 2% mixture of ether-pentamg,and
mmp113C; on heating with elemental sulfur give bis-nagtehe [26]; m/e 262.

The results are summarized in Table 1.
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Table 1.Thermolysis products of N-aryl-2-furamide oximesla-cin % yield

Product$ la,R=H ][ Ib,R=CH | Ic, R=CI I
2-Furonitrile 4.1 2.5 3.1 2.1
Phenols 7.2 4.5 5.0 4.7
Furil 2.5 - - -
2-Furamide 1.8 - - -
Arylamines 8.5 5.8 5.1 4.8
Anilides 12.7 14.8 20.5 8.2
2-(Furan-2-yl) benzoxazoles - 6.9 5.5 4.5
Benzimidazoles 45.2 46.1 52.8 40.
2-Furoic acid 6.2 - - 0.5
Carbazoles 7.2 6.5 5.2 1.2
a-Tetralon - - - 10
1-Hydroxytetralin 8.2
1,1-Bitetralyl - - - 15
Other products 20 - - -
Unchanged 2-furamide oximes (0.14 (0.05) (0.02) .02p

a) NH; gas was detected by chemical mean€ bk trace amount was separated with ether.
b) Heating N-phenyl-2-furamide oxirhain presence of tetralin as solvent.
c) Heating ofla in naphthalene formed- and f-naphthols was separated as mentioned in the exgethl section; estimated by GLC in the
ratio 1:5, respectively.

RESULTSAND DISCUSSION

N-phenyl-2-furamide oximéa on thermolysis at 220-280 under nitrogen produced 2-(furan-2-yl)benzimidazo
as major product 45.2%, in addition to furil, 2doride, 2-furonitrile, aniline, phenol, 9H-carbazoRkfuroic
acid,N-phenyl-2-furamide and 2-(furan-2-yl) benzood@ as shown in Scheme 1. Although some of thdyzts
are present in small amounts due to the varialie ahdecay of the free radical intermediate, tipeesence is of
great importance for mechanistic interpretation.

Formation of the various products can be assuméalltw the series of reactions shown in Scheme8)(iwhich

involves preliminary homolysis of the N-O bond (@) [27] to fornN-phenyl-2-furamidinyl and hydroxyl radical
pairs. The furamidinyl radical undergoes intramalac cyclization to give 2-(furan-2-yl)benzimidaeah/e 184 [28,

29] as shown in Scheme 1.
NH R 4+ R
SNGFN —r— N cy-(;:zn N
v " A O NJ\G
H E: \_/ Ho\/

@

NHiOH routea
A
\_J
H__OH OH
la-c . H _|_'|
L O Y7, N 4.©i>_0H
R=H, CH, CI A

a-and -
Scheme 1

Another competing pathway for thermal fragmentatbiN-phenyl-2- furamide oximéa is the homolysis of the C-

N bond (route b) leading to the formation to N-pyiefuriminyl and hydroxylaminyl free radicals. &furiminyl
radicals may couple with hydroxyl radicals, whiak aeadily available in the reaction medium, tdd/id-phenyl-2-
furamide m/e 187 [30] as shown in Scheme 2. Therlatompound undergoes extended hydrolysis with
fragmentation under the conditions used formingrit acid m/e 112 and anilino radical [31]. Thdiaa radicals
may couple with the hydroxyaminyl radical followby oxidative dehydrogenation and extrusion of gjgo to give
phenol m/e 94 [32] (Scheme 2).

Moreover, the hydroxyaminyl radical (route b, Sckee®) may abstract hydrogen from a suitable souscgite
hydroxylamine which ultimately decomposes into ammaand water [31]; Scheme 2.
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(0]
@8.0H+ RONH

(k) NH-OH

<)

|

+0OH

H

‘+CH

O

m/e 112

O

NH-OH
B

NH,-OH

R

NH3 + N, + H,0

‘M+OH

Scheme 2

On the other hand, Scheme 31 involves the homobfsthe C-N bond (route b) for thermolysis Kfphenyl-2-
furamide under the same conditions to form 2-fusmtd m/e 123, furil m/e 190 and 2-furamide m/& trough
furoyl and anilino radical pairs. The furoyl radEacan be considered as the precursor of the afrgomed
products [30] through coupling with hydroxyl radicdimerization and interaction with ammonia, regpely as

shown in Scheme 3.

0]

la;R=

(b)

O
H

H

(0]
T. . _OH
OH C
rauteb[ © T‘ ¢ o CH)
m/e 112
dimern. o) | ‘
o
[ ] ©
o]
m/e 190
NH,
NH
3 \O\ Hy 4
CH)
m/e 111
Scheme 3
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Furthermore, the homolysis of the C-N bond (roytevia the tautomeric form dfa as reported by Tiemann [33] to
give anilino and furiminoxyl radical pairs. The lmd radicals may abstract hydrogen to give anjliwbereas the
furiminioxyl radicals undergo fragmentation to fo@¥furonitrile and hydroxyl radicals [34], Scheme 4

The observed absence ofaminophenol can be attributed to its incorporationthe formation of 2-(furan-2-
yl)benzoxozole m/e 185 which can be suggesteddoged through condensation of 2-furoic acid, whécpresent
in the reaction medium, withraminophenol followed by elimination of water [3¢cheme 4.

St O _CN
o o T e
o [ 5

R

routeb
O
@_H&*OH LRO“”*—H-RONHZ @JI\OH
N
\ / NOR C' h\,\@

la-c R OH HO "\
R=H, CH3, Cl J-HzO

Jon

Scheme 4 R o ()

The formation of 9H-carbazole m/e 167 can be erplhithrough dimerization of anilino radicals folledv by
intramolecular cyclization with extrusion of ammajfd6] as shown in Scheme 5.

R Q) R R R R
R dimern, -NH;3
NH NH,NH, N
NH 2 NHy H

la-c

R=H, CH;, Cl

Scheme 5

The formation of 2-furoic acid and aniline througyo routes (Schemes2, 3 and route b) may accounhédr high
yields among the isolated products, see Table 1.

Analogous results were also obtained in the thefragimentation of N-p-methylphenyl-2-furamide oxitte under
the same conditions which gave 2-furonitrifetoluidine, p-cresol, 2-furoic acid, 3,6-dimethylcarbazole and i
addition to 5-methyl-2-(furan-2-yl)benzimidazoledaN-(4-methylphenyl)-2-furamide as the major pradu@6.1
and 14.8%), respectively. Such products can bepreted with the same mechanism suggested preyiaasshown
in Schemes 1-5.

Similar results have also obtained on thermal fragattion of Np-chlorophenyl-2-furamide oximéc under the
conditions used formed 2-furonitril@-chloroaniline, 2-furoic acid, p-chlorophenol, 3,6-dichloro-9H-carbazole
beside 5-chloro-2-(furan-2-yl) benzimidazole and4\chlorophenyl)-2-furamide (52.8 and 20.5%), exdjvely as
major products as shown in Schemes 1-5.

The formation of these products can be explaineilai suggested mechanism as mentioned previonsbghemes
1-5.

Attention has been given to thermal fragmentatibnrNephenyl-2-furamide oximela under reflux in boiling

anhydrous tetraline (220) formed 1-hydroxytetralineg-tetralone and 1,1’-bitetralyl as the major produseside
the same products as mentioned before as showechangs 1-6.

A possible pathway for the formation 1-hydroxytéirgm/e 148),a-tetralone (m/e 146) and 1,1’-bitetralyl (m/e
262) through a process of initial hydrogen absimaci9] from the solvent nuclei (tetralin) to forintetralyl radical
that interaction with hydroxyl radical which is iy available in the reaction medium followed byiaative
dehydrogenation or the 1-tetralyl radical may ugdes dimerization [31], respectively as shown iheSae 6.
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@O (Solvent)

ln

dimern

m/e 148 O‘

1 0
m/e 262

m/e 146 Scheme 6

It is noticed thati- and3-naphthols was absent from the pyrolysate as detnaded by GC/MS and in Table 1.
This is because the hydroxyl radical prefers toptwith 1-tetralyl radical to form 1-hydroxytetiad, hence
consumption of hydroxyl radical due to the presesfogther competing pathway such as H-abstrac&mhéme 6).
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