
 

 

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

STUDIES WITH POLYFUCTIONALLY SUBSTITUTED THIAZOLINES
AND 1,2,4-TRIAZOLINES: SYNTHESIS AND CHEMICAL REACTIVITY
OF 4-ARYLAZO-2 ISOPROPYLOXY-2-THIAZOLIN-5-ONES AND OF 4-
ARYLIDENE-2-ISOPROPYLOXY-2-THIAZOLIN-5-ONES
Mohamed Hilmy Elnagdia; Ayman Wahba Erianbcd; Abdel Zaher Elassarbcd; Abdel Moneim El-
torgmanbcd; Mohamed El-mohamadybcd

a Department of Chemistry, Faculty of Science, University of Kuwait, Safat, Kuwait b Department of
Chemistry, Faculty of Science, Cairo University, Giza, A.R., Egypt c Department of Chemistry, Faculty
of Science, Helwan University, Helwan, Cairo, A.R. Egypt d Department of Chemistry, Faculty of
Science, Menoufia University, Menoufia, A.R. Egypt

To cite this Article Elnagdi, Mohamed Hilmy , Erian, Ayman Wahba , Elassar, Abdel Zaher , El-torgman, Abdel Moneim
and El-mohamady, Mohamed(1996) 'STUDIES WITH POLYFUCTIONALLY SUBSTITUTED THIAZOLINES AND 1,2,4-
TRIAZOLINES: SYNTHESIS AND CHEMICAL REACTIVITY OF 4-ARYLAZO-2 ISOPROPYLOXY-2-THIAZOLIN-5-
ONES AND OF 4-ARYLIDENE-2-ISOPROPYLOXY-2-THIAZOLIN-5-ONES', Phosphorus, Sulfur, and Silicon and the
Related Elements, 116: 1, 243 — 252
To link to this Article: DOI: 10.1080/10426509608040485
URL: http://dx.doi.org/10.1080/10426509608040485

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/10.1080/10426509608040485
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus. Siilfiir. and Silicon, 19%. Vol. 116. pp. 243-252 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1996 OPA (Overseas Publishers Association) 
Amsterdam B.V. Published in ?he Netherlands 

under license by Gordon and Breach Science Publishers 
Mnted in Malaysia 

STUDIES WITH POLYFUCTIONALLY 
SUBSTITUTED THIAZOLINES AND 

1,2,4=TRIAZOLINES: SYNTHESIS AND 
CHEMICAL REACTIVITY OF 4-ARYLAZO-2 

ISOPROPYLOXY-2-THIAZOLIN-5-ONES AND OF 
4-ARY LIDENE-2-ISOPROPY LOXY-2-THIAZOLIN- 

5-ONES 

MOHAMED HILMY ELNAGDI"**, AYMAN WAHBA ERIANb, ABDEL 
ZAHER ELASSARb, ABDEL MONEIM EL-TORGMANb and MOHAMED 

EL-MOHAMADY~ 

'Department of Chemistry, Faculty of Science, University of Kuwait, Safat, PO. Box 
5969. 13060, Kuwait; bDepartment of Chemistry, Faculty of Science, Cairo University, 
Giza, A.R. Egypt;$ Department of Chemistry, Faculty of Science, Helwan University, 
Helwan, Cairo, A.R. Egypt; Department of Chemistty, Faculty of Science, Menoujia 

University, Menoufa, A. R. Egypt. 

(Received 30 April 1996; In final form 3 June 19%) 

Ethyl 0-alkyldithiocarbonates (1) reacted with glycine to yield the glycine thiocarboxylates (3). On 
heating in acetic anhydride compounds (3) afforded the 2-thiazolin-5-ones (4) which could be 
trapped as 4-arylhydrazones (4) and Carylidene derivatives (6). Compounds (5a,b) produced 5-OXO- 
1.2.4-triazoline-3-carboxylic acid derivatives (12) on treatment with amines. The arylidene deriva- 
tive (6b) reacted with amines to yield the imidazolidines (17). 

Keywords: Thiazolines; azolyl- 1,2,4-triazolines; imidazolidines and thione-thiol rearrangements 

INTRODUCTION 

Polyfunctionally substituted heterocycles are biologically interesting molecules 
and their chemistry has in the past received interest.'-3 In the last few years we 
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244 M. H. ELNAGDI ef al. 

were involved in a program aimed at designing simple and efficient approaches 
to polyfunctionally substituted heterocycles utilizing inexpensive, readily ob- 
tainable starting materials. During this phase of our research a synthesis of 
thiophene~;.~ thiazoles: oxadiazole~,~ thiadiazoles,' pyridazines?*1° pyridines" 
and other were developed. In conjunction with this work we 
report the synthesis of functionally substituted 2-thiazoline-5-ones and their con- 
version into several other new functionally substituted azoles. 

RESULTS AND DISCUSSION 

Ethyl alkyl dithiocarbonates (1) have been found to react with glycine (2) in 
refluxing aqueous, potassium hydroxide to yield condensation products that are 
formulated as 3. Compound (3) readily cyclized on heating with acetic anhy- 
dride into the 2-thiazolin-5-one derivatives (4). This could never be isolated in 
pure form but could be trapped as the arylhydrazone (5a-c) and the arylidene 
derivatives (6a-c) by coupling with aryldiazonium salts and condensation with 
aromatic aldehydes respectively. Since alkylthiocarboxylic esters are known to 
rearrange into alkoxythiones, we have also considered possibility that the reac- 
tion product (7), formed via such rearrangement. Structure (5a) was confirmed 
based on 'H nmr spectra which revealed the methine proton of the isopropyl 
group at 8 = 5.59 ppm. If the reaction product was 7 this proton should appear 
at a higher field (ca. 3-4 ppm). Attempted preparation of N-(isopropyl- 
oxythiocarbony1)-N-phenylglycine via a sequence similar to that used to prepare 
3 failed. 

Compounds (5a,b) reacted with aromatic amines to yield addition products 
of aromatic amine and 2-propanethiol elimination. Two structures were consid- 
ered [cf. structures (11) and (12)]. The imidazolidine structure (11) could be 
readily ruled out based on the preparation of the reaction product from reaction 
of the known (13a)17 with ethanolic hydrochloric acid. The formation of 12a-C 
is assumed to occur via an acyclic intermediate (8) which first rearranges into 10 
then cyclizes into final product (12) via loss of 2-propanethiol. A similar rear- 
rangement reaction has been previously reported on reacting 4-arylhydrazono- 
2-alkoxy-2-thiazoline with secondary aminesl'. The behavior of 5a,b toward 
aromatic amines finds a parallel in the reported reaction of 4-arylhydrazono-2- 
oxazoline-5-0nes~~-~~ and of 4-arylhydrazono-2-thiazoline-5-ones with aromatic 
amines. 15.16.2 1-23 Similarly, treatment of 5a,b with aminoheterocyclic com- 
pounds yields 1,2,4-triazoline-3-carboxamides (12d-g). Although 12a-C can be 
obtained from 13a-c and ethanolic hydrochloric acid the overall yield of their 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
4
8
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1



THIAZOLINES 

- do Nxs 

245 

Ar- CHO 
R= i-Pr 

1 

R = i-R 

- 

+ - 
ArN S N C I  

- 5 a, R= i-R, AF C&15 
b, R= i-R; AF C&OCH,p 
C, R=C2Hj, AF C A C H y p  

I 
SR 

7 - 

synthesis via this route is much less than that of their direct formation from 5a,b 
and amines. Moreover, compounds 12d-g could not be obtained via this 'route as 
we failed to obtain 13d-g utilizing a procedure similar to that reported for the 
synthesis of 13a-d5-". It has been found that compound (5c)" on treatment 
with 5-amino- 1,2,4-triazole (14) and 5-phenyl-3-aminopyrazole (15) gives the 
5-ethoxy- 1,2,3-triazoles (16) and (17) respectively. The reaction proceeds via 
loss of hydrogen sulfide. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
4
8
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1



246 M. H. ELNAGDI et al. 

Compounds (5a,b) reacted with phenols to yield 1,2,4-triazolin-3-carboxylic 
esters (18a-d). Compound (18a) could be converted into 1,2,4-triazolin-3- 
carboxylic acid (19). Although compound 19 has been previously reported via 
rearrangement of 4-phenylazo-2-ethoxy-2-thiazolin-5-one with aqueous sodium 
hydroxide to our knowledge the formation of 18a-d via rearrangement of 5a,b 
has no similar precedent. 

Compound (6b) could be also converted into imidazolidines (21). Thus, When 
treated with aniline or 4-phenylthiazole-2-amines, the hydantoin derivatives 
(21a,b) were formed via 20 with loss of 2-propanethiol. Compound 21 also 
formed in comparable yield via reacting 4-furfurylidene-2-ethoxy-2-thiazolin-5- 
one with amines. 

EXPERIMENTAL 

All melting points are uncorrected. Analytical data were obtained from the Mi- 
croanalytical Data Unit at Cairo University. The IR spectra were obtained on a 
Pye-Unicam sp- lo00 spectrophotometer. 'H nmr spectra were measured in 
DMSO on a Varian EM-360 MHz, using TMS as internal standard and chemical 
shifts are expressed as 6 ppm. 13C nmr was measured in DMSO on a Bruker AC 
250 spectrometer using TMS. Mass spectra were recorded on a Varian MAT 
3 1 1 A spectrometer. 

N-(1sopropyloxythiocarbonyl)glycine (3u) 

A mixture of ethyl 0-isopropyl dithiocarbonate 1.7 g (0.01 mol) and glycine 0.7 
g (0.01 mol) was refluxed in 10% aqueous potassium hydroxide (2Oml) for 2h. 
The reaction mixture was neutralized and the solid was filtered, washed with 
water, then crystallized from dilute ethanol. 3a: yield 1 g (56%); mp 125°C; Ir. 
(KBr) u 3480-3320 (COOH and NH). 1700(C = 0) Cm-'; 'H nmr 6 1.33 (d, 
3H, CH3), 1.35 (d, 3H, CH,), 4.42 (s, 2H, CH,), 5.60 (m, lH, CH), 6.22 (s, IH, 
NH), 10.70 (s, IH, COOH); ms: m/z = 177 (M+). Anal. Calcd for C,Hl,N03S: 
C, 40.6; H, 6.2; N, 7.9; S, 18.0 Found: C, 40.7; H, 6.2; N, 7.9; S, 18.2. 

4-Arylhydrazono-2-isopropyloxy-2-thiazolin-5-ones (5u,b) 

Compound (2) 2.2 g (0.01 mol) was heated with 10 ml acetic anhydride at 
100°C for 5 min. then treated with the appropriate diazonium chloride [0.01 
mol, prepared by adding sodium nitrite 0.5 g (0.01 mol) to the appropriate 
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quantity of aromatic amine (0.01 mol) in (5 ml) concentrated hydrochloric acid 
at OOC] was added with stimng. After 30 min. the solid product was collected by 
filtration and crystallized from ethanol." 
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248 M. H. ELNAGDI et a!. 

Compound (Sa): Yellow crystals; yield 2 g (76%); mp 165°C; Ir. (KBr) v 
3380 (NH), 1710 (C = 0) Cm-'; 'H nmr 6 1.49 (d, 3H, CH,), 1.51 (d, 3H, 
CH,), 5.59 (m, lH, CH), 7.20-7.89 (m, 5H, Ar-H), 10.30 (br, lH, NH); ms: d z  
= 263 (M+). Anal. Calcd C,,H,,N,O2S: C, 54.8, H, 5.0; N, 16.0; S, 12.2. 
Found: C, 54.8; H, 5.1; N, 15.8; S, 12.1. 

Compound (Sb): Yellow crystals; yield 1.6 g (57%); mp 153°C; Ir. (KBr): v 
3385 (NH), 1710 (C = 0) Cm-'. Anal. Calcd for Cl,H15N,0,S: C, 53.2; H, 
5.1; N, 14.3; S ,  11.0. Found: C, 53.1; H, 5.1; N, 14.3; S, 10.8. 

4-Arylidene-2-isopropyloxy-2-thiazolin-5 (6u-c) 

They were prepared by treatment of the appropriate aldehyde (0.01 mol) with 3a 
(2.2 g; 0.01 rnol) in acetic anhydride (20 ml). The reaction mixture was refluxed 
for 15 min. After cooling the solid product was collected by filtration and crys- 
tallized from dry dioxane.,, 

Compound (6a): Colorless crystals; yield 2 g (79%); mp 50°C; Ir. (KBr) u 
1700 (C = 0) Cm-'; 'H nmr 8 1.48 (d, 3H, CH,), 1.52 (d, 3H, CH,), 5.65 (m, 
lH, CH), 7.00 (s, lH, Styryl-), 7.45-8.29 (m, 5H, Ar-H). Anal. Calcd for 
CI3Hl3NO,S: C, 63.2; H, 5.3; N, 5.7; S, 13.0. Found: C, 63.2; H, 5.2; N, 5.8; S, 
12.9. 

Compound (6b): Brown crystals; yield 1.7 g (65%); mp 65°C; Ir. (KBr) v 
1700 (C = 0) Cm-'; Anal. Calcd for C,,H,,NO,S: C, 55.7; H, 4.6; N, 5.9; S,  
13.5; Found: C, 55.7; H, 4.3; N, 5.8; S,  13.4. 

Compound (k): Colorless crystals; yield 1.8 g (70%); mp 102°C; Ir. (KBr) v 
1695 (C = 0) Cm-'; Anal. Calcd for C13H12N02C1S: C, 55.4; H, 4.3; N, 5.0; 
S, 11.4. Found: C, 55.4; H, 4.4; N, 5.0; S ,  11.2. 

l-Aryl-3-(N-substituted Carboxamid)-l,2,4-triazolin-S-ones (12~-g) 

Method (A): A mixture of 5a,b (0.01 mol) and the appropriate aromatic or 
heterocyclic amine (0.01 mol) was heated on a water-bath at 100°C for 2 h. The 
reaction mixture was triturated with ethanol and the resulting solid was recrys- 
tallized from ethanol. 

Method (B): 1-Aryl-3-(N-arylcarboxamid)-5-ethoxy- 1,2,4-triazole (13)" 
(0.01 mol) was refluxed in 50 ml of ethanolic hydrochloric acid (20%) for 2h. 
Ethanol was evaporated and the solid was triturated with water, collected by 
filtration, then recrystallized from ethanol. 

Compound (12a): Yield 1.6 g (60%); mp 280°C; Ir. (KBr) v 338Cb3330 (NH), 
1690, 1675 (C = 0) Cm-'; 'H nmr 6 7.12-7.51 (m,SH,Ar-H), 7.85-8.19 
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THIAZOLINES 249 

(m,SH,Ar-H), 10.31 (br,lH,NH), 13.20 (br,lH,NH); ms: m/z = 280 (M+). Anal. 
Calcd for C,,H,,N,O,: C.64.3; H,4.3; N,20.0. Found: C,64.3; H,4.2; N,19.8. 

Compound (12b): Yield 2 g (65%); mp 283°C; Ir. (KBr) Y 3390-3330 (NH), 
1680, 1665 (C = 0) Cm-'. Anal. Calcd for C,,H,,N,O,: C,61.9; H,4.5; N,18.1. 
Found: C,61.8; H,4.4; N, 18.0. 

Compound (12c): Yield 2.2 g (65%); mp 262°C; Ir. (KBr) Y 3385-3330 (NH), 
1700,1670 (C = 0) Cm-'. Anal. Calcd for C,,H,,N,O,: C, 60.0; H, 4.7; 
N,16.5. Found: C39.9; H,4.7; N,16.5. 

Compound (12d): Yield 1.9 g (55%);  mp > 280°C; Ir. (KBr) u 3380-3330 
(NH), 1690, 1670 (C = 0) Cm-'; 'H nmr 6 6.75-7.60 (m,SH,Ar-H), 
7.78(s,lH,thiazole-H), 7.92 (m,SH,Ar-H), 10.21 (br,2H,2NH). Anal. Calcd for 
C,,H,,N,O,S: CS9.5; H.3.6; N,19.3; S.8.8. Found: CS9.5; H,3.6; N,19.4; 
S8.9. 

Compound (12e): Yield 1.7 g (45%); mp 270°C; Ir. (KBr) Y 3380-3330 (NH), 
1700, 1680 (c = 0) Cm-'. Anal. Calcd for C2,Hl8N6O,: C,61.5; H,4.6; N.21.5. 
Found: C61.4; H,4.8; N,21.5. 

Compound (120: Yield 1.7 g (46%); mp>280"C; Ir. (KBr) v 3380-3335 
(NH), 1685, 1670 (C = 0) Cm-'. Anal. Calcd for C&I1gN,O3: C.61.5; H,4.6; 
N,21.5. Found: C61.5; H,4.7; N,21.6. 

Compound (12g): Yield 2 g (63%); mp 217°C; Ir. (KBr) u 3370-3330 (NH), 
1690,1665 (C = 0) Cm-'; 'H nmr 6 3.83 (s,3H,CH3), 6.95-7.55 
(mAH,pyridine-H), 7.80-8.21 (m,4H,Ar-H),8.20 (br,lH,NH), 10.20 (br,lH,NH); 
ms: m/z = 311 (M+); Anal. Calcd for C,,H,,N,O,: C37.9; H,4.2; N.22.5. 
Found: CS8.2; H,3.8; N,22.4. 

l-Aryl3-(N- substituted carboxamid)-5-ethoxy-1,2,4-triazoles (Z6,Z7) 

A mixture of 4-tolylhydrazono-2-ethoxy-2-thiazolin-5-one ( 5 ~ ) ' ~  2.8 g (0.01 
mol) and the appropriate heterocyclic amine (0.01 mol) was heated on a water- 
bath at 100°C for 2 h. The reaction mixture was triturated with ethanol and the 
resulting solid was recrystallized from ethanol as colourless crystals. 

Compound (16): Yield 1.8 g (60%); mp > 280°C; Ir. (KBr) v 3380-3350 
(NH,), 1685 (C = 0) Cm-'. 'H nmr 6 1.3 ( t J  = 7Hz, 3H, CH,), 2.28 
(s,3H,CH3), 3.32 (q, J = 7Hz,2H,CH2), 7.10-8.89 (m,SH,Ar-H), 8.50 
(s,lH,NH), 13.00 (br,lH,NH); ms: m/z = 313 (M+). The I3C nmr spectrum is 
shown in Scheme 3. Anal. Calcd for C,,H,,N,O,: C33.7; H,4.8; N,31.3. Found: 
CS3.6; H,4.8; N,31.3. 

Compound (17): Yield 2.5 g (65%); mp > 280°C; Ir. (KBr) v 3390-3345 
(NH), 1670 (C = 0) Cm-'. Anal. Calcd for C,,H,,N,O,: C,64.9; H.5.2; N,21.6. 
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Found (34.9; HS.2; N,22.0. 5-Oxo-l-phenyl-1,2,4-triazole-3-carboxylic acid 
ester (18a-d): A mixture of 5a,b (0.01 mol) and the appropriate phenol (0.01 
mol) was heated on water-bath at 100°C for 2h. The reaction mixture was 
triturated with ethanol and the resulting solid was crystallized from ethanol. All 
compounds are colorless. 

Compound (Ma): Yield 1.4 g (45%); mp 240°C; Ir. (KBr) u 3350 (NH). 1785 
(C = 0 ester; 1710 C = 0) Cm-'; 'H nmr 6 7.00-8.29 (m, 12H,Ar-H), 10.75 
(s,lH,NH). Anal. Calcd for C,,H,,N,O,: C.68.9; H,3.9; N,12.7. Found: C.68.9; 
H,3.8, N,12.6. 

Compound (18b): Yield 1.7 g (51%); mp 263°C; Ir. (KBr) u 3400(NH), 1795 
(C = 0 thioester), 1710 (C = 0) Cm-I; ms: m/z 347 (M+); Anal. Calcd 
C,,HI3N3O2S: C,65.7; H,3.7; N,12.1; $9.2. Found: C.65.7; H,3.8; N.12.2; 
s,9.4. 

Compound (1%): Yield 1.2 g (42%); mp 213°C; Ir. (KBr) u 3370 (NH), 
1785,1705 ( C 4 )  Cm-'; 'H nmr 6 3.06 (3H,0CH3), 6.92-7.59 (m,9H,Ar-H), 
10.75(s,lH,NH); Anal. Calcd for C,,H,,N,O,: C61.7; H,4.2; NJ3.5. Found: 
C,61.8; H,4.2; N,13.4. 

Compound (18d): Yield 1.6 g (42%); mp 139°C; Ir. (KBr) u 3330 (NH), 
1725,1685 ( C 4 )  Cm-'; Anal. Calcd for C,,HI2BrN,O,: C,49.2; H,3.1; 
N,10.8 Found: C49.3; H,3.2; N.10.9. 

5-0xo-l-phenyl-l,2,4-triazole-3-carbxylk acid (19) 

A suspension of 18a 3.3 g (0.01 mol) in 10% ethanolic potassium hydroxide (50 
ml) was refluxed for 3h. The resulting reaction mixture was acidified with hy- 
drochloric acid. The resulting solid product was crystallized from benzene as 
colorless crystals. Yield 0.5 g (25%); mp 152°C; Ir. (KBr) u 3600-3450 
(COOH), 3330 (NH), 1680 ( C 4 )  Cm-'; 'H nmr 6 7.22-7.65 (m,SH,Ar-H), 
9.55 (s,lH,COOH), 10.75 (s, lH,NH). Anal. Calcd for C,H,N30,: C,52.7; 
H,3.4; N,20.5. Found: (232.7; H,3.4; N,20.6. 

l-Aryl-4-furfurylidene-2-hydantion (2Zu,b) 

A mixture of 6b 2.3 g (0.01 mol) and the appropriate amine (0.01 mol) was 
heated on an oil bath (120°C) for lh. The reaction mixture was diluted with 
water, acidified with hydrochloric acid. The solid products were crystallized 
from ethanol as colorless crystals. 
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Compound (21a): Yield 0.7 g (30%); mp > 280°C; Ir. (KBr) u 3300 (NH) ), 
1705, 1675 ( C 4 )  Cm-'; Anal. Calcd for C,,H,&J203: C,66.1; H,3.9; N,11.0. 
Found: C,66.2; H,3.7; N,11.3. 

Compound (21b): Yield 1.1 g (35%); mp > 280°C; Ir. (KBr) u 3350 (NH), 
1710, 1680 ( C 4 )  Cm-'; 'H nrnr 6 6.61-7.19 (m,4H,styryl, Furyl-H), 7.28- 
7.60 (mbH,Ar, thiazole-H), 11.19 (br,lH,NH). Anal. Calcd for C,,H,,N,O,S: 
C, 60.5; H.3.3; N,12.5; S.9.5. Found: C,60.4; H.3.2; N,12.5; S,9.5. 

References 

S. C. Benson, J. L. Gross and J. K. Synder, J. Org. Chem., 55, 3257 (1990). 
A. Thomas, M. Chakrabory and H. I. Junjappa, Tetrahedron, 46, 577 (1990). 
R. K. Robins, P. C. Stinastava and G. R. Revankar, In Lectures in Heterocyclic Chemistry VI 
Novel Nitrogen Heterocycles as Potential Medicinal Agents, p. 93 (1982). 
M. H. Elnagdi and A. W. Erian. Liebigs Ann. Chem., 1215 (1990). 
M. H. Elnagdi, A. M. Negm and K. U. Sadek, Synlei, 27 (1994). 
N. 1. Ibrahim, R. M. N. Mohareb and M. H. Elnagdi, J .  Prakt Chem, 350.65 (1988). 
M. H. Elnagdi, N. S. Ibrahim, F. M. Abdelrazek and A. W. Erian, Liebigs Ann. Chem., 909 
(1988). 
M. R. H. Elmghayer. E. A. Ghali, M. M. Ramiz and M. H. Elnagdi, Liebigs Ann. Chem., 1962 
(1985). 
G .  E. H. Elgemie, A. H. Elfahham, S. Elgamal and M. H. Elnagdi, Heiemc~cles, 23, 1999 
(1985). 
N. S. Ibrahim, E. M. Abdel-Galil, R. M. Abdel-Motaleb and M. H. Elnagdi, Bull. Chem. Soc. 
Jpn., 60,4486 (1987). 
N. S. Ibrahim, M. H. Mohamed and M. H. Elnagdi, Arch. Pham., 320,487 (1987). 
M. H. Elnagdi and A. W. Erian, Bull. Chem. Soc. Jpn., 63, 1854 (1987). 
M. H. Elnagdi, A. W. Erian, K. U. Sadek and M. A. Selim, J. Chem. Res. (s), 148 (1990). 
M. H. Elnagdi and A. W. Erian, Liebigs Ann. Chem., 1255 (1989). 
A. Mustafa, A. H. Harhash, M. H. Elnagdi and F. A. El-All, Liebigs Ann. Chem.. 748, 79 
(1971). 
A. H. Harhash, M. H. Elnagdi and F. A. Hafez, J.  Prakt Chem.. 313. 706 (1971). 
A. H. Harhash, M. H. Elnagdi and C. A. S. Elsannib, J. Prakt Chem., 315, 1211 (1973). 
E. J. Brown and J. B. Polya, Chem. and Ind., 1086 (1960). 
W. Asker and Z. E. El-agroudi, J. Org. Chem., 26, 1440 (1961). 
W. Sawdey, (1957) J .  Arne,: Chem. Soc., 79, (1955). 
A. Mustafa, W. Asker, A. H. Harhash and N. A. Kassab, Tetrahedron, 20, 1133 (1964). 
P. Aubert, E. B. Knott and L. A. Williams. J. Chem. Soc.. 2158 (1951). 

P31 A. H. Cook, G. Harris, I. Heibron and G. Shaw, J. Chem. Soc., 1056 (1948). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
4
8
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1


