
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 28 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

ORGANIC SELENIUM COMPOUNDS. PART I: SYNTHESIS AND
APPLICATION OF SOME NEW DIARYL-SELENIDES AND SELENONES
CONTAINING AMINO ACID MOIETIES
M. A. Abbadya; Sh. H. Abdel-Hafeza

a Chemistry Department, Faculty of Science, Assiut University, Assiut, Egypt

To cite this Article Abbady, M. A. and Abdel-Hafez, Sh. H.(2000) 'ORGANIC SELENIUM COMPOUNDS. PART I:
SYNTHESIS AND APPLICATION OF SOME NEW DIARYL-SELENIDES AND SELENONES CONTAINING AMINO
ACID MOIETIES', Phosphorus, Sulfur, and Silicon and the Related Elements, 160: 1, 121 — 139
To link to this Article: DOI: 10.1080/10426500008043676
URL: http://dx.doi.org/10.1080/10426500008043676

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426500008043676
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus. Sulfur and Silicon. 2Mx). Vol. 160. pp. I2 I - I39 
Reprints available directly from the publisher 
Photocopying penniaed by license only 

0 2000 OPA (Overseas Publishen Association) 
Amsterdam N.V. Published under license by 
the Gordon and Breach Publishers imprint. 

Rinted in Malaysia 

ORGANIC SELENIUM COMPOUNDS. 
PART I: SYNTHESIS AND APPLICATION 

AND SELENONES CONTAINING AMINO 
ACID MOIETIES 

OF SOME NEW DIARYL-SELENIDES 

M.A. ABBADY* and SH.H. ABDEL-HAFEZ 

Chemistry Department, Faculty of Science. Assiut Universify, Assiut, Egypt 

(Received July 28. 1999: In final form November 19,1999) 

4’-Nitro-4-aminodiphenylselenide (1) reacts with chloroacetyl chloride giving 
4’-nitro-4-chloroacetylaminodiphenylselenide (2) which undergo facile reaction with certain 
amines and hydrazine yielding 4-glycylamino and hydrazinoacetylamino-4’-nitrodiphenylse- 
lenides (3) and (5). Two moles of (2) react with one mole of piperazine and/or hydrazine to 
give 1.4-bis [p-N-(p’-nitro-diphenylselenido)aminoc~bonylmethylene] piperazine (4) and 
I,2-bis[p-N-(p‘-nitro-diphenylselenido)aminocarbonyl-methyleneJhydr~ine (6). Condensa- 
tion of (5) with aromatic aldehydes in the presence of glacial acetic acid yielded new Schiff 
bases (7). N-phthaloylglycyl chloride reacts with (1) in dioxane in the presence of triethyl- 
amine to give N-(N’-phthaloylaminoacyl)-4-aminodiphenylselenide (S), hydrazinolyses of 
which affords N-(aminoacyl)-4-amino-4’-nitrodiphenylselenide (9). Compound (9) under- 
goes facile condensation with aromatic aldehydes in the presence of piperidine to give Schiff 
bases (10). Compound (2) interacts with malononitrile in the presence of KzCO, giving 
2-amino-(p’-ni~odiphenylselenido)-5-oxo-A~-py~olin-3-c~boni~le (11). Oxidation of (3,7) 
and (10) using HzO$gl. acetic acid mixtures furnished the corresponding diarylselenones 
(12,13 and 14). 

Keywords: Selenium compounds; diaryl selenides; diaryl selenones; Schiff bases 

INTRODUCTION 

Since the last two decades, considerable work has been published by 
M.A. Abbady et al.1-9*20 dealing with the chemistry of diaryl sulphides 
and diarylsulphones containing different heterocyclic and other organic 

* To whom all correspondance should be addressed. 
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122 M.A. ABBADY and SH. H. ABDEL-HAFEZ 

moieties with the aim to evaluate the exchangable intra and interrelation- 
ships between the basic molecules, i.e. diphenylsulphides and sulphones 
from one side and certain bonded organic moieties on the other side, and 
their effects on the reactions and biological activities of the resulting com- 
bined molecules. The valuable scientific and application results’-9 
obtained attracted our attention to apply that idea on their organic sele- 
nium analogues. Recently considerable work1G12 has been directed 
toward the synthesis and investigations of organic selenium compounds in 
chemical, biological and industrial aspects. 

RESULTS AND DISCUSSION 

In the present investigation efforts were made to prepare different types of 
the hitherto unreported diarylselenides and diarylselenone derivatives con- 
taining amino acid moieties. Thus the starting substance for the forthcom- 
ing syntheses and studies is 4-amino-4’-nitro-diphenylselenide (1) which 
was prepared by partial reduction of 4,4’-dinitrodiphenylselenide using 
phenylhydrazine in the presence of decaline as a solvent rather than 
p-chlorobenzene as described in the literature13. When (1) was treated 
with chloroacetyl chloride in dry toluene gave 4-chloro- 
acetylamino-4’-nitro-diphenylselenide (2). The importance of piperazine 
and its analogues as local anestheticsI4-l6 encouraged us to prepare 
4-N-glycylamino-4’-nitrodiphenylselenides containing these amines. Thus 
(2) reacted readily with piperidine, morpholine and dimethylamine in dry 
toluene giving (3a-c). Interaction of two moles of (2) with one mole of 
piperazine yielded 1,4-bis(p-N-(p’-nitrodiphenylselenido)(aminocarbonyl- 
methylene) piperazine (4). 

Condensation of one mole of (2) with one mole of hydrazine hydrate 
afforded 4-substituted hydrazino acetylamino diphenylselenides (5) while 
condensation of two moles of (2) with one mole of hydrazine hydrate fur- 
nished 1,2-bis(N-(p’-nitrodiphenylselenido)(~n~arbonylmethylene) 
hydrazine (6). Condensation of (5) with aromatic aldehydes in glacial ace- 
tic acid furnished new Schiff bases (7) in good yields. 

Reaction of (1) with phthaloylglycyl chloride in dioxane using triethyl- 
amine as basic catalyst gave a-phthalimido-N-[(p’-nitropheny1)selenolo- 
phenyllacetamide” (8). The phthaloyl group could be removed from (8) 
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124 M.A. ABBADY and SH. H. ABDEL-HAFEZ 

I- NH2NH2 Hydraziuolysis 
ii- HCl I 

Ar.CH0, piperidine I 9 

1 Oa-e 

Interaction of malononit~ile'~ with (2) in the presence of potassium car- 
bonate yielded 1(4'-ni~odiphenylselenide)-5-oxo-A2-pyrrolin-3-carboni- 
trile (11). This compound could be a valuable precursor for our future 
synthetic studies on the chemistry of diarylselenides and selenones con- 
taining heterocyclic moieties. Oxidation of (3,7) and (10) with H202/gl. 
acetic acid mixtures at least for 6 days led to the formation of the corre- 
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ORGANIC SELENIUM COMPOUNDS I25 

sponding diarylselenones (12,13) and (14) (c.f. Table 111) in fairly rnoder- 
ate yields. 

12a-c 

13a-c 

14a-c 

It has been observed that the positive bridge effect9 of 
p-N02C6H4Se-groups has no large effect on the yields of the prepared 
compounds by comparison with the yields of their sulphur ana log~es '~ .  

Antimicrobial activities 

Biological scrccning of prepared compounds 3-10 and 12-14 was carried 
out to evaluate their antibacterial properties. Preliminary screening of the 
tested compounds 3-10 & 12-14 against different strains of both Gram 
positive and Gram negative bacteria were determined using the filter paper 
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126 M.A. ABBADY and SH. H. ABDEL-HAFEZ 

disc method". The results obtained prompted the authors to determine the 
minimum inhibitory concentration of each compound against Staphyloco- 
ccus aureus, Bacillus subtilis and Escherichia coliusing the agar-cup-dif- 
fusion method2', using penicillin (100 units) as a reference. The results are 
listed in Table I. 

TABLE I Minimum inhibitory concentrations (m.i.c.) of compounds (--) against different 
organisms 

m.i.c. (pg mr')  

Staphylococcus aureus Bacullus subtilis Escherichia coli 
Compound No. 

3a 

3b 

3c 

4 

5 

6 

7a 

7b 

7C 

7d 

7c 

a 
9 

10a 

10b 

1OC 

1Od 

1Oe 

12a 

12b 

12c 

218 

219 

220 

22 1 

225 

240 

235 

224 

240 

218 

23 1 

236 

226 

243 

220 

230 

220 

230 

220 

225 

219 

215 

218 

214 

218 

230 

237 

234 

215 

219 

230 

217 

232 

218 

238 

235 

219 

235 

219 

248 

245 

237 

240 

242 

240 

244 

250 

246 

250 

241 

240 

245 

253 

247 

239 

247 

239 

228 249 

218 247 

217 239 
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ORGANIC SELENIUM COMPOUNDS 127 

m.i.c. (pg m r ’ )  

Staphylococcus aureus Bacullus subtilis Escherichia coli 
Compound No. 

13a 

13b 

13C 

13d 

13f! 

14a 

14b 

14C 

14d 

14C 

Penicillin as ref. 

225 

25 I 

219 

232 

238 

230 

238 

259 

219 

228 

10 

217 

236 

232 

219 

234 

220 

235 

238 

235 

225 

10 

256 

249 

25 1 

243 

248 

249 

24 1 

25 I 

246 

24 1 

Experimental procedure 

The time-period required for the completion of the reaction and the purity 
of the prepared compounds were monitored by TLC. Melting points were 
determined on a Fisher-Johns melting point apparatus and are uncorrected. 
Elemental analyses were performed on a Perkin-Elmer 240 elemental ana- 
lyser. IR spectral’were recorded on a Bye-Unicam SP 3-100 spectropho- 
tometer using IU3r wafer technique. ‘HNMR spectra were recorded on a 
varian EM-39090 MHz NMR spectrometer in suitable deuterated solvent 
using TMS as internal standard (chemical shifts in 6 ppm). 

4’-Nitro-4-aminodiphenylselenide ( 1) 

This was prepared according to the method given in literatureI3 with some 
modification in which the selective reduction of 4,4’-dinitrodiphenyl-~ele- 
nide is accomplished using decaline as a solvent. Orange crystals were 
obtained by successive crystallizations (methanol, n-butanol and benzene); 
m.p. 124°C. yield 55%. 
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128 M.A. ABBADY and SH. H. ABDEL-HAFEZ 

IR: at 1545,1345 cm-' (NO2) and 3360,3380 cm-' (NH2). 'HNMR in 
CDC13: at 6 3.7 (s, 2H, NH,) and at 6 6.5-8.0 (m, 8H for Ar-H). 

Anal. Calc. for C12H1g202Se: 

Found: 

C, 49.15; H. 3.41; N, 9.55 

C, 49.01; H, 3.43; N, 9.48 

4'-Nitro-4-chloroacetylaminodiphenylselenide (2) 

Chloroacetyl chloride (0.01 mole) was added slowly to a solution of (1) 
(0.015 mole) in dioxane (150 ml) and the reaction mixture was refluxed 
for 3 hr, poured into cold water. The precipitate was collected and crystal- 
lized from a mixture of H20/C2H50H (1:l); m.p. 170°C. yield 71%. 

IR: at 1550, 1340 cm-l (NO2), at 1662 cm-' (C=O) and 3290, 3380 
cm-' (NH). 'HNMR in CDC13: at 6 4.2 (s, 2H, CH2), at 6 7.2-8.1 (m, 8H 
for Ar-H) and at 6 10.2 (s, lH, NH). 

Anal. Calc. for Cl4HllN203SeCI: 

Found: 

C, 45.47; H, 2.97; N, 7.57; C1.9.60 

C, 45.52; H, 2.81; N, 7.51; C1,9.52 

4-Glycylaminodiarylselenides (3) 

A mixture of (2) (0.01) mole and the appropriate secondary amine in 20 ml 
dry toluene was refluxed for 5-6 hr. The amine hydrochloride is filtered 
and the organic layer extracted with 1 N HCl(3x30 ml). The acidic extract 
was neutralized with sodium carbonate solution and the precipitated solid 
was filtered, washed, with sodium carbonate solution and crystallized 
from the proper solvent to give 3 (Table 11). 

1,4-bis(p-N-Nitro-diphenylselenido)aminoconylmethylene) 
piperazine (4) 

A mixture of (2) (0.02 mole) and piperazine (0.01 mole) in dioxane was 
refluxed for 4 h and the reaction mixture worked-up as described above. 
The obtained product was crystallized from ethanol to give (4) in 6045% 
yield; m.p. 205°C. 
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TABLE I1 Physical and spectral data of compounds 3,7,10 

3a 

3b 

3c 

7a 

Elemental analysis 

Spectral data 
compd' Ar or -N m.p.'C yield Molecular CalcdJFound % 

No. (solvent of cryst) % formula 
C H N C l  

110 pet. ether 65 C19H21N303Se 54.55 5.02 10.04 - 
(8Crl00"C) 54.41 5.85 10.15 

C5H I@ IR: 1550, 1340 cm-' (NO ), 2840 crn- (CH of 

1.5 (m, 6H, 3CH2 of pipendine), 6 2.5 (d, 4H, 
N(CH2)2 in pipendine, 6 7.&8 (m, 8H, Ar-H), 
69 .3  (s, lH, NH)and 6 3.2 (s, 2H,CH2) 

CHz), 1670 crn-' (C=O). T HNMR (CDCI,); 6 

C4HsNO I05 ethanol 68 CI8Hl9N3O4Se 51.43 4.52 10.00 - 
51.25 4.38 10.20 

C2H6N 120 pet. ether 60 Cl6H,,N$$e 50.79 4.49 11.11 - 
(80-100"c) 50.30 4.45 11.05 

C6H5 13 1 benzene 70 C2,HlgN403Se 55.63 3.97 12.36 
55.51 3.81 12.29 

IR: 1550. 1340 cm-' (NO2), 2840 cm-' (CH 
of CH2). 1720 cm-' (C=O), 11 20 an-' (C-0). 
'HNMR (CDCI,); 6 3.2 (s, 2H of CH2), 6 3.8 

7.2-8 (rn, 8H, AI-H) and 6 9.3 (s, 1 H, NH) 

I R  1550, 1340 crn-' (NOz), 2900 cm-' (CH 
of CH2), 1670 crn-' (C=O), 1380 (N-CH,). 
'HNMR(DMSO);6 3.8 (s,2H,CH2),67.3- 
8.2 (m, 8H, Ar-H), 6 9.3 (s, IH, NH) and 6 3 
(s, 6H. N(CH3)z) 

IR: 1625 cm-' C N), 1715 cm-' (C=O). 
1550 1345 cm- (NO2). I HNMR (DMSO), 6 

8.3 (rn, 13H. Ar-H), 6 10.1 (s, IH, NHCO) 
and 6 8.7 (b, IH, NH) 

(t, 4H, CH20CH2). 6 2.7 (t. 4H, -N(CH2)2), 6 

I =  
3.6 (d, 2H, CH2). 6 8.4 (s, IH, NXH) .  6 7.4- 

L 

N 
W 
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- 
W Elemental analysis 0 

Spectral data 
'OrnPd. Ar or -N mp.OC yield Molecukzr CalcdJFound 96 

No. (solvent of cryst) 96 formula 
C H N C l  

7b C,jH4-mH3(p) 124pet. ether 72 CZ2H2@I4O4Se 54.6 4.1 11.5 - IR. 1620cm-' (C=N), 1715 cm-' (C=O), 
(loo- 1 20OC) 54.51 4.05 11.51 155011 1345 cm-' (NOz), 146Ocm-' (OCH3). 

HNMR (DMSO), 6 3.2 (d, 2H, CH,), 6 3.7 1 

(s, 3H, CH3), 6 7.4-8.3 (m, 12H, Ar-H), 6 8.5 
(s, lH, N=CH), 6 10.1 (s, IH, NHCO) and 6 

g + 
8.8 (B, IH, NH) 

E 7c c6H4cl@) 133 benzene 69 CzIH17N403SeCI 51.69 3.48 11.48 7.28 IR: 1625 cm-' (C=N), 1710cm-' (C=O), 
51.71 3.50 11.40 7.08 1550, 1345 cm-' (NO,). 'HNMR (DMSO), 6 4 

g n 

F 
.X 

(d, 2H, CHz), 6 3.5 (s, 3H, CH3). 6 7.2-8.1 G 
(m, 12H, Ar-H), 6 10.1 (s, IH, NHCO), 6 8.5 z 
(s. IH,N=CH)and68.8(b, IH,NH) T 

(80-10O0) 50.41 3.31 14.10 1550,1340 cm-' (NOz). 'HNMR (DMSO) 6 N 

3.2 (d, 2H, CH2). 6 7.4-8.3 (m, 12H, Ar-H), 6 
8.4 (s. IH, N=CH) and 6 10.1 (s, lH, NHCO) 

55.52 4.51 14.02 1220 cm- (sp3 C-N). HNMR (DMSO) 6 3.1 
C ~ H ~ - N ( C H ~ ) Z ( ~ )  I21 n-butanol 65 Cz3HZ3N5O3Se 55.64 4.63 14.11 - IR: 1640 cm-' (C=N , 1730 cm-' (C=O), 1 7d 

E 7e C&-NOz(p) 120 pet. ether 64 CzlH17N~05Se 50.60 3.41 14.05 - IR. 1635 cm-' (C=N), 1720 cm-' (C=.>). 

3.2(d,2H,CH2),68.8(b,lH,NH),67.3-8.2 
(m, 12H, Ar-H), 6 10.1 (s, IH, NHCO) and 6 
8.6 (s, lH, N=CH) 

57.41 3.75 9.40 1650, 1345 cm-' (NOz). 'HNMR (DMSO), 6 

8.2 (m, 13H, Ar-H) and 6 10.1 (s, IH, NHCO) 

1h C & j  105 ethanol 68 C21H17N303Se 57.53 3.88 9.58 - IR: 1615 cm-' (C=N), 1710cm-' (C=O), 

3.6 (s, 2H, CH2), 6 8.3 (s, IH, N=CH), 6 7.3- 
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TABLE Ill Physical and spectral data of compounds 12,13,14 
~~ 

Elemental analysis 

Spectral data m.p.'C yield Molecular CalcdJFound % 'OmPd. Ar or -N 
No. (solvent of ctyst) % formula 

C H N C l  

118 pet. ether 
(100-1 80°C) 

Ih C 5 H l f l  

12b C4HgNO 122 ethanol 

1k C2H6N 134 pet. ether 
(100-120°C) 

13a C6H5 139 benzene 

52 CI9H2,N3O3Se 50.67 4.66 9.33 - 
50.50 4.59 9.35 

IR: 1550, 1340 cm-' (NO2), 2840 cm-' (CH of 
CHI), 1670 cm-I (C=O), 1320, 1120 cm-I 
(SeO2). 'HNMR (CDC13); 6 1.5 (m, 6H, 3CH2 
of piperidine), 6 2.5 (d, 4H, N(CI 12)2 in piperid- 
ine, 6 3.2 (s, 2H, CHz), 6 7.4-8.1 (m, 8H, Ar-H) 
and 6 9.6 (s, IH, NH) 

IR: 1550,1340 cm-I (NO2), 2840 cm-' (CH of 
CH2). 1720cm-' (C=O), 1320, 1120 cm-' 
(SeO2). 'HNMR (CDC13); 6 3.2 (s, 2H of CH2), 6 
3.8 (I, 4H, CH20 CH,), 6 2.7 (t, 41 1, - N(CH2)2), 
6 7.3-8.1 (III, 8H, Ar-H) and 6 9.6 (s, 1 H, 

IR: 1550, 1340 cm-' (NO,), 2900 an-' (CH of 
CH2), 1670 cm-' (C=O), 1380 (N-CH3), 1320, 
1120 cm-I (SeOZ). 'HNh4R (DMSO); 6 3.8 (s, 
2H,CH2),67.4-8.3(m,8H,Ar-H),69.6(~, IH, 

IR: 1625 cm-' (C=N), 1715 cm-' (C=O), 1550, 
1345 cm-l (N02). 1320, 1 120 cm-' (Se02) 
HNMR(DMS0). 6 3.6(d, 2H. CH,),S 8.5 (s, I 

IH, N=CH), 67.5-8.4(m, 13H. Ar-H), 6 10.3 (s, 
1 H, NHCO) and 6 8.8 (b, I H, NH) 

NH) and 6 3.0 (s, 6H, N(CH3)z) 
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Elemental analysis 

Spectral data m.p.OC yield Molecular CalcdJFound % compd' Ar or -N 
No. (solvent of cryst) % formula 

C H N C l  
~ 

13b 

1% 

13d 

1% 

~ 

C&-xH3(p) I30 n-butanol 48 Cz2Hz@J406Se 51.26 3.88 10.87 - 1R: 1620 cm-' (C=N), 1715 cm-' (C=O), 1550, 

1120 cm-' (SeOz). 'HNMR (DMSO), 6 3.2 (d, 
2H,CH2),63.7(~,3H,CH3),67.5-8.4(m, 12H, 
Ar-H), 6 8.5 (s, lH, N=CH), 6 10.3 (s, IH, 

51.18 3.75 10.61 1345 cm-' (N02). 1460 cm-' (OCH3). 1320, 

NHCO) and 6 8.8 (b, 1 H, NH) 3 
140 n-butanol 56 Cz1H17N405SeCI 48.51 3.27 10.78 6.83 I R  1625 cm-' (C=N), 1710 cm-' (C=O), 1550, v) m 48.40 3.20 10.65 6.75 1345 cm-' (NO2), 1320, 1120 cm-' (Se02). r 

'HNMR(DMSO),6 3.2 (d,2H,CHz),6 3.6(s, m z c 3H, CH,), 6 7.5-8.4 (m, 12H, Ar-H), 6 8.6 (s. 
IH, N=CH), 6 10.3 (s, lH, NHCO) and 6 8.7 (b, z 
IH, NH) n 

0 

> 
0 

C6H4-Cl(p) 

5 C6H4-N(CH3)2(p) 129 pet. ether 59 C23Hz3N505Se 52.27 4.35 13.25 - I R  1640 cm-' (C=N), 1730 cm-' (C=O), 1220 
cm-' (sp3 C-N), 1320,1120cm-' (SeOz). 
'HNMR (DMS0)63.1 (d,2H,CHz),6 3.6 (s, 
3H, CH$, 6 7.5-8.4 (m, 12H. Ar-H). 6 10.3 (s, 

C 
2: 

( 1 00- 1 20°C) 52.13 4.29 13.30 

F1 
IH, NHCO), 6 8.6 (s, 1 H, C=CH) and 6 8.8 (b, 
IH, NH) 

C&-N02(p) 135 benzene 60 CZ1Hl7N5O7Se 47.55 3.20 13.20 - IR: 1635 cm-' (C=N). 1720cm-I (C=O), 1550, 
1340 cm-' (NOz), 1320, 1 120 cm-' (SeOz). 
'HNMR (DMSO)6 3.6 (d,2H,CH3),6 7.5- 8.4 
(m, 12H. Ar-H). 6 10.3 ( s ,  lH, NHCO), 6 8.6 (s, 
IH, N S H )  and 6 8.8 (b, IH, NH) 

47.40 3.30 13.18 

- 
W W 
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Elemental analysis 

Spectral data m . p . T  yield Molecular CalcdJFound % compd' Ar or -N 
No. (solvent of cryst) % formula 

$ C H N C l  . llOethano1 52 CZ1Hl7N3O5Se 53.62 3.61 8.93 - IR. 1615cm-'(C=N), 1710cm-' C=O), 1550, f- 

& 
'HNMR @MSO),6 3.6 (s,2H,CHZ), 6 8.4 (s, 
lH, N-CH), 6 7.4-8.3 (m, 13H, Ar-H) and 6 & 
10.3 (s, lH, NHCO) 4 

z 
52.60 3.75 8.48 1345 (N02). 1460cm-'(OCH3), 1325,11U)cm-' $ 

(Se02). 'HNIvIR (DMSO), 6 3.3 (s, 2H, CH2), 6 
& 
ki 

151 methanol 50 C21H1&0$eCI 49.95 3.17 8.32 7.03 IR: 1620 cm-' (C=N), 1720 cm-' (C=O), 1325, r 

1345 cm-' (NOz), 1325, 1120cm -(I (Se02). 53.50 3.49 9.01 
W 

115 ethyl acetate 54 C22H1&O&e 52.80 3.80 8.40 - IR: 1620cm-' (C=N), 1715 cm-' (C=O). 1550, 

r 
3.7 (s,3H,CH3),6 7.5-8.4 (m. 12H, Ar-H),6 8.4 
(s, lH, N S H )  and 6 10.3 (s, lH, NHCO) 

E 49.81 3.21 8.15 7.11 1120cm-' (Se02) ,  1550, 1340cm-' (NO2). 
'HNMR(DMS0). 6 3.3 (s, 2H,CH2).6 7.5- 8.3 
(m, 12H. Ar-H), 6 8.4 (s, lH, N=CH), and 6 10.3 
(s, IH, NHCO) 

N 
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Elemental analysis 

$2 

14d C6H4N(CH3)2(p) 120 benzene 49 C23H22N405Se 53.80 4.28 10.91 - IR: 1635 cm-' (C=N), 1725 cm-' (C=O), 1220 0 

Spectral data m.p.'C yield Molecular CalcdJFound % 

n (solvent of cryst) 8 formula compd' Ar or -N No. 
C H N C l  * 

3 
53.75 4.20 10.70 cm-' (Sp3 C-N), 1325, 1120cm-' (SeO2). m r m 

m 

'HNMR (DMSO), 6 3.8 (s, 2H,CH2), 6 2.9 (s, 
6H, N(CH3)2). 6 7 4 8 . 3  (rn, 12H, Ar-H), 6 10.3 
(s, IH, NHCO) and 6 8.6 (s, IH, N=CH) 

cl 
14e C ~ H ~ N O ~ ( P )  139 ethanol 59 C21H16N407Se 48.93 3.10 10.87 - I R  1550,1340 cm-' (NO*), 1720 crn-' (C=O), 0 

5 

E 

48.81 2.95 10.75 1630 cm-I (C=N), 1325, 1120 cm-' (Se02). 
'HNMR(DMSO),63.4(s,2H,CH2),67.5- 8.4 
(m, 12H,Ar-H),610.3(~, lH,NHCO)and68.6 
(s, 1 hn N=CH) 
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136 M.A. ABBADY and SH. H. ABDEL-HAFEZ 

IR: at 1550,1360 cm-' (NO2) and 3295 cm-' (NH). 'HNMR in CDC13: 
at 6 2.6 (s, 8H, CH2 piperazine), at 6 7.2-8 (m, 16H, Ar-H), at 6 3.1 (s, 4H, 
2CH2) and at 6 10.2 (s, 2H, NH). 

Anal. Calc. for C32H3,-J606Se2: 
Found: 

C, 51.06; H, 3.98; N, 11.17 
C, 51.10: H, 4.01; N, 11.05 

4-N-Hydrazinoacetylaminodiaryiselenide (5) 

A mixture of (2) (0.01 mole) and hydrazine hydrate (99-loo%, 
0.015 mole) in 15 ml of ethanol was refluxed for 4 hr. The reaction mix- 
ture was allowed to cool. The precipitated solid was filtered and washed 
with water and crystallized from ethanol; m.p. 125°C. yield 66 %. 
IR: at 1549,1341 cm-' (NO2), at 1654 cm-' (C=O) and 3350,3325 cm-' 

(NH). 'HNMR in CDC13: at 6 4.0 (s, 2H, CH,), at 6 7.2-8 (m, 8H for Ar-H), 
at610.1(s, lH,NH),at61.8-2(d,2H,NH2)andat69.8(b, lH,NH). 

Anal. Calc. for CI4Hl4N4O3Se: 
Found: 

C, 46.03; H, 3.83; N, 15.34 
C, 46.10; H, 3.79; N, 15.21 

1,2-bis(N-(p'-Nitro-diphenyi~ie~do)amionyimethyiene) 
hydrazine (6) 

A mixture of (2) (0.025 mole) and hydrazine hydrate (0.01 mole) in 20 ml 
of ethanol was refluxed for 4 hr. The feaction mixture was cooled, diluted 
with water and the precipitated solid was filtered, washed with cold water 
and crystallized from n-butanol; m.p. 145°C. yield 60 %. 
IR: at 1550, 1342 cm-' (NO2), 1655 cm-' (C=O) and 3290 cm-' (NH). 
'HNMR in CDC13: at 6 4.0 (s, 4H, 2CH2), at 6 7.2-8 (m, 16H of Ar-H), at 
6 10.1 (s, 2H, 2NH) and at 6 9.8 (b, 2H, 2NH). 

Anal. CdC. for C28H24N606Se2: 

Found: 

C, 48.14; H, 3.43; N, 12.03 

C, 48.09; H, 3.38; N, 12.10 

Preparation of Schiff bases (7) 

Solution of equimolecular quantities of (5) and the appropriate aldehyde in 
glacial acetic acid was refluxed for 3-4 hr. The reaction mixture was 
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ORGANIC SELENIUM COMPOUNDS 137 

cooled, poured into crushed ice and the deposited solid was collected, 
washed several times with cold water and then crystallized from the proper 
solvent to give (7a-e) (Table 11). 

a-Phthalimido-N-[(p'-nitrophenyl)selenidophenyl]ace~mide (8) 

To a solution of 1 (0.01 mole) in dioxane (15 ml) was added N-phthaloylg- 
lycyl chloride2' (0.01 mole) in dioxane (15 ml) followed by triethylamine 
(0.01 mole). The reaction mixture was allowed to stand overnight at room 
temperature and was treated with 2 N HCl. The precipitate thus obtained 
was filtered, crystallized and recrystallized from ethyl acetate to give 50% 
of a-phthalimido-N-[(p'-nitrophenyl) selenidophenyl]acetamide; m.p. 
245°C. yield 55 %. 

IR: at 1551, 1341 cm-I (NO2), at 1658 cm-l (C=O), at 3290 cm-l (NH) 
and 1720 cm-'(C=O of phthalyl residue). 'HNMR in CDC13 + one drop 
DMSO: at 6 4.5 (d, 2H, CH2), at 6 7.2-8.2 (m, 12H, Ar-H) and at 6 10.4 (s, 
lH, NH). 

Anal. Calc. for C22H15N305Se: 

Found: 

C, 55.00; H, 3.12; N, 8.75 

C, 54.90; H, 3.10; N, 8.71 

N-Glycyl-4-amino-4'-nitradiphenylselenide hydrochloride (9) 

Compound (8) (0.01 mole) in ethanol (25 ml) was refluxed with hydrazine 
hydrate (10 ml) for one hour, and the reaction mixture was evaporated to 
near dryness. The residue was warmed at 50°C for 10 min. with 2 N HCl 
(30 ml), allowed to stand at room temperature for 30 min and the precipi- 
tated phthalyl hydrazide filtered. The filtrate on evaporation in vacuo gave 
(9). yield 57 %. 

IR: at 1550, 1341 cm-l (NO2), at 1657 cm-' (C=O) and 3295 cm-I 
(NH). 'HNMR in DMSO: at 6 7.3-8.2 (m, 1 lH, 8H, Ar-H + 3H, NH3CI) 
and at 6 10.3 (s, lH, NH). 

Anal. Calc. for CI4Hl4N3O3SeC1: 

Found: 

C, 43.47; H, 3.62; N, 10.86 

C, 43.44; H, 3.58; N, 10.82 
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138 M.A. ABBADY and SH. H. ABDEL-HAFEZ 

Preparation of Schiff bases (10) 

The appropriate aromatic aldehyde and compound (9) in equimolar 
amounts were refluxed in dry ethanol in the presence of dry piperidine (2- 
3 drops) for 3 h, and the reaction mixture was concentrated and cooled. 
The precipitated anils were filtered, washed with cold ethanol and crystal- 
lized from it (Table 11). 

2-Amino-l-(p'-nitro-diphenylselenido)-5-o~o-A2-pyrolin~3- 
carbonitrile (11) 

To a solution of (0.01 mole) of (1) in 25 ml absolute ethanol was added 
malononitrile (0.015 mole) and 3 g dry K2CO3 and the reaction mixture 
was refluxed for one hour with stimng. After cooling, the reaction mixture 
was poured into 100 ml of water. The precipitate was collected and crys- 
tallized from ethanol or dioxane; m.p. 190°C. yield 62 %. 

IR: at 1552, 1343 cm-I (N02), at 1710 cm-' (C=O) and at 2190 cm-I 
(CN). 'HNMR in DMSO: at 6 3.4 (s, 2H, CH2), at 6 6.8 (s, 2H, NH2), and 
at 6 3.4 (m, 8H, Ar-H). 

Anal. Calc. for CI7Hl2N4O3Se: 

Found: 

C, 51.13; H, 3.00; N, 14.03 

C, 51.02; H, 2.95; N, 14.12 

Hydrogen peroxide oxidation of diarylselendes (3,7&10) 
to corresponding diarylselenones (12,13&14) 

A solution of diarylselenide (0.02 mole) in glacial acetic acid (50 ml), was 
warmed if required, cooled, filtered and 30% hydrogen peroxide (30 ml) 
was added to it. The mixture was kept at room temperature for 8 days and 
the deposited crystalline selenones were filtered and purified as usual 
(Table 111). 
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