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ABSTRACT

A new series of 1,4,3,5-oxathiadiazepanes 4, 4ydix containing thiophene or pyridine ring have rbee
synthesized by the reactions of N'-benzyl-N-(2-dwykthyl)-sarcosine or proline sulfamide with
thiophencarboxaldehyde or pyridinecarboxaldehyda aycolodehydration reaction through two methods.
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INTRODUCTION

Heterocycles are important structural units foundaiwide range of biologically active compounds3[1-There
have been many calls for the synthesis of novetrbeyclic systems to be used as building blocksttier next
generation of pharmaceuticals [4-7]. Recently, @etya of aromatic sulfides [8, 9] and sulfones [18} have been
shown to possess anti-HIV activity. In addition)f8namide derivatives have been also reported davstubstantial
antitumor and anti-HIV activities [14-17]. We repen in previous work the synthesis of certain so#418-21] and
substituted 1,4,3,5-oxathiadiazepanes-4,4-diox[@2%, so we aimed to continue the previous synthdsethis
work. Substituted aminoalcohol derivative of samesor proline was refluxed with pyridinecarboxdigide in
toluene at reflux, or condensed with thiophencasabdehyde in dichloromethane in a reaction of
cycolodehydratation.

MATERIALSAND METHODS

General

All commercial chemicals and solvents were usedeasived. Melting points were determined in opdretion a
Buchi apparatus and are uncorrected. Microanalyge performed in the Microanalysis Laboratory 6fSCM
(Montpellier)."H and®*C-Nuclear Magnetic Resonance spectra were detednainea Brilker AC 250 spectrometre.
Chemical shifts are recorded in pp®) @nd coupling constants in Hertz, relative to aetethylsilane used as
internal standard. Multiplicity is indicated assinglet), d (doublet), g (quadruplet), m (multiplahd combinations
of these signals. Fast-atom bombardment mass ap@e&B) were recorded in positive or negative medth
glycerol (G), thioglycerol (GT), or 3-nitrobenzytahol (NOBA) as matrix. Optical rotations for saduts in CHC}
were measured with a POLAX model 2L digital polater. All reactions were monitored by thin Layer
Chromatography (TLC) on silica gel Merck 60 F254qmated aluminium plates, developed by sprayindy wit
ninhydrin solution. Column chromatography was pemied using silica gel 60 (203-400 mesh).
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General procedure for the preparation of 1,4,3,&itnadiazepanes 4,4-dioxydgls-6b

Amino alcoholla or 2a (0.01 mol) was refluxed separately with an equan@mount of pyridinecarboxaldehyde
(0.01 mol ) in dry toluene (30 ml). When no morarshg material could be detected on TLC (4h-6hg, $olvent
was evaporated off and the residual oil crystallipa treatment with ED. The crystalline product was filtred off
and recrystallized from hexane.

2-(4-pyridyl), N-benzyl, R-methyl 1,4,3,5-oxathiadiazepane 4,4-dioxytie):(Green powder; Yield = 48%; TLC:
Rf = 0.60 (hexane/C}El, 1:1); mp = 93°C!H-NMR (CDCk) & ppm: 8.70 (d, 2H, J = 4.60 Hz, pyr); 7.44 (d, 2H,
= 4.62 Hz, pyr); 7.27 (m, 5H, Ar-ph); 6.35(s, 1H{%; 4.33 (t, 2H, CHO); 4.20 and 4.25 (2d, 1H, J = 15.75 Hz
and 1H, J = 15.80 Hz, Gkph); 3.33 (t, 2H, ChN); 2.93 (s, 3H, CKN); **C-NMR(CDCk) & ppm: 37.77; 49.70;
52.75; 68.01; 86.89; 125; 128; 148; M.S: (BSB56 [M+Na]; M = 333; Anal.Calcd for GH1403N5S: C, 57.63; H,
5.74; N, 12.60; S, 9.61; found: C, 57.70; H, 518012.58; S, 9.59.

2-(3-pyridyl), N-benzyl, R-methyl 1,4,3,5-oxathiadiazepane 4,4-dioxy2le):(Green powder; Yield = 40%; TLC:
Rf = 0.60 (hexane/Ci€l, 1:1); mp = 96°C*H-NMR (CDCL) & ppm: 8.72 (s, 1H, pyr); 8.52 (d, 1H, pyr); 7.83 (d
1H, pyr); 7.34 (t, 1H, pyr); 7.25 (m, 5H, Ar-ph);38 (s, 1H, CH*); 4.32 (t, 2H, Ci#®); 4.15 and 4.25 (2d, 1H, J =
15.70 Hz and 1H, J = 17.75 Hz, gph); 3.32 (t, 2H, CKN); 2.93 (s, 3H, CKN); **C-NMR(CDC}L) 5 ppm:
37.78; 49.70; 52.77; 68; 86.90; 125; 128; 135; 1450; M.S: (ESI): 356 [M+Na]; M = 333; Anal.Calcd for
Ci16H160s5NsS: C, 57.63; H, 5.74; N, 12.60; S, 9.61; found5C,72; H, 5.75; N, 12.33; S, 9.20.

2-(2-pyridyl), N-benzyl, R-methyl 1,4,3,5-oxathiadiazepane 4,4-dioxy8le:(Green powder; Yield = 37%; TLC:
Rf = 0.60 (hexane/C}Cl, 1:1); mp = 147°C*H-NMR (CDCL) & ppm: 8.69 (d, 1H, J = 4.60 Hz, pyr); 7.84 (t, TH,
= 7.80 Hz, pyr); 7.52 (d, 1H, J = 7.80 Hz, pyr27(t, 1H, J = 5.95 Hz, pyr); 7.23 (m, 5H, Ar); 6.&, 1H, CH*);
4.35 (t, 2H, CHO); 4.0 and 4.2 (2d, 1H, J = 15.65 Hz and 1H, 57 Hz, CH-ph); 3.31 (t, 2H, CHN); 2.93 (s,
3H, CH;-N). *C-NMR(CDCL) & ppm: 37.79; 49.72; 52.79; 68.01; 86.90; 123; 11ZB; 136; 148; M.S: (ES): 356
[M+Na]*; M = 333; Anal.Calcd for GH160;N5S: C, 57.63; H, 5.74; N, 12.60; S, 9.61; found5€,75; H, 5.84; N,
12.28; S, 9.27.

2-(4-pyridyl), N-benzyl, (N9-trimethylene 1,4,3,5-oxathiadiazepane 4,4-dioXih®: Green powder; Yield = 50%;
TLC: Rf = 0.66 (hexane/CiEl, 1:1); mp = 98°C!H-NMR (CDCL) & ppm: 1.92 (m, 4H, Ch et CHy); 3.62 (m,

2H, CH-N); 3.84 (m, 2H, CHO); 4.00 (m, 1H, gH*); 4.43 (s, 2H, CHph); 6.40 (s, 1H, ¢4*); 8.50 (d, 2H, J =
4.56 Hz, pyr); 7.36 (d, 2H, J = 4.58 Hz, pyr); 728, 5H, Ar-ph);**C-NMR(CDCkL) & ppm: 24.75; 28.90; 41;
48.20; 59; 72.81; 98.97; 125; 128; 148; M.S: (NOBRAB>0): 360 [M+H], M = 359; Anal.Calcd for
CigH2103N3S: C, 60.14; H, 5.88; N, 11.69; S, 8.92; found6Q.18; H, 5.90; N, 11.66; S, 8.89.

2-(3-pyridyl), N-benzyl, (R9-trimethylene 1,4,3,5-oxathiadiazepane 4,4-dioX&®: Green powder; Yield = 41%;
TLC: Rf = 0.66 (hexane/CiEl, 1:1); mp = 104°CH-NMR (CDCL) & ppm: 1.92 (m, 4H, Ch et CHy); 3.61 (m,

2H, CH,-N); 3.83 (m, 2H, CHO); 4.00 (m, 1H, gH*); 4.41 (s, 2H, CHph); 6.41 (s, 1H, ¢1*); 6.68 (s, 1H, pyn);

8,47 (d, 1H, pyr); 7.78 (d, 1H, pyr); 7.31 (t, Ipyr); 7.24 (m, 5H, Ar-ph)**C-NMR(CDC}L) & ppm: 24.76; 28.90;
41.01; 48.18; 59; 72.80; 98.95; 125; 128; 135; 140; M.S: (NOBA, FAB>0): 360 [M+H] M = 359; Anal.Calcd
for CigH,105N3S: C, 60.14; H, 5.88; N, 11.69; S, 8.92; found6C.30; H, 6.12; N, 10.56; S, 8.24.

2-(2-pyridyl), N-benzyl, (N9-trimethylene 1,4,3,5-oxathiadiazepane 4,4-dioX@t®: Green powder; Yield = 35%;
TLC: Rf = 0.66 (hexane/CiEl, 1:1); mp = 152°CH-NMR (CDCL) & ppm: 1.93 (m, 4H, Ch et CHy); 3.64 (m,
2H, CHx-N); 3.85 (m, 2H, CHD); 4.02 (m, 1H, ¢H*); 4.45 (s, 2H, CHph); 6.45 (s, 1H, ¢4*); 8.65 (d, 1H, J =
4.58 Hz, pyr); 7.78 (t, 1H, J = 7.78 Hz, pyr); 7@0 1H, J = 7.78 Hz, pyr); 7.25 (t, 1H, J = 5.95, Idyr); 7.20 (m,
5H, Ar-ph); **C-NMR(CDCL) & ppm: 24.75; 28.91; 41.01; 48.20; 59; 72.81; 9819%; 127; 128; 136; 148; M.S:
(NOBA, FAB>0): 360 [M+HT, M = 359; Anal.Calcd for GH,,03NsS: C, 60.14; H, 5.88; N, 11.69; S, 8.92; found:
C, 60.33; H, 6.18; N, 10.43; S, 8.19.

General procedure for the preparation of 1,4,3,&ibtkadiazepanes 4,4-dioxydés-12b

Compounds 1a and 2a (0.01 mol) were dissolved separately in 25ml ofthtiromethane, and the
thiophenecaboxaldehyde (0.01 mol) was added. A df@mncentrated sulfuric acid was also added,sdined the
reaction mixture for 3h at room temperature. Thactien mixture was washed with a 5% solution ofisod
bicarbonate, water and then with brine. The orgéyer was dried over anhydrous sodium sulfate,eragborated
under reduced pressure on a rotary evaporator.rd$idue was purified by column chromatography e{utivith
hexane/dichloromethane (2:1) to give the 1,4,3 &tuadiazepanes 4,4-dioxydes.

2-(2-thiophenyl), Rtbenzyl, R-methyl 1,4,3,5-oxathiadiazepane 4,4-dioxydia:(Red powder; Yield = 64%; TLC:
Rf = 0.40 (hexane/C}l, 2:1); mp = 79°CH-NMR (CDCk) & ppm: 7.27 (m, 5H, ph); 7.14 (d, 1H, J = 4.47 Hz,
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thio); 6.87 (t, 1H, J = 4.45 Hz, thio); 6.82 (d, 1H= 3.6 Hz, thio); 6.50 (s, 1H, CH*); 4.40 (t, 2BH,-0); 4.10 and
4.25 (2d, 1H, J = 15.80 Hz and 1H, J = 15.83 Hz,6h); 3.35 (t, 2H, CHN); 2.95 (s, 3H, CHN); °C-
NMR(CDCly) & ppm: 37.75; 49.66; 52.73; 67.95; 87.47; 126; M2%: (ESI): 361 [M+Na]; M = 338; Anal.Calcd
for C1sH1s0sN,S,: C, 53.23; H, 5.36; N, 8.27; S, 18.97; found: 8,25; H, 5.50; N, 8.10; S, 19.00.

2-(5-ethyl, 2-thiophenyl), Noenzyl, R-methyl 1,4,3,5-oxathiadiazepane 4,4-dioxy@le):(light-brown oil; Yield =
72%; TLC: Rf = 0.43 (hexane/GBl, 5:1); mp = oil;'H-NMR (CDCk) 6 ppm: 7.25 (m, 5H, ph); 6.68 (d, 1H, J =
3.85 Hz, thio); 6.70 (d, 1H, J = 3.85 Hz, thio¥® (s, 1H, CH*); 4.99 (t, 2H, CHO); 4.0 and 4.15 (2d, 1H, J =
15.80Hz and 1H, J = 15.82 Hz, gph); 3.33 (t, 2H, CKN); 3.0 (g, 2H, CHthio); 2.93 (s, 3H, CEIN); 2.65 (t,
3H, CH5-CH,-thio); **C-NMR(CDCL) & ppm: 20.3; 29.5; 37.76; M.S: (E®1389 [M+Na]; M = 366; Anal.Calcd
for C;7;H,O3N,S;: C, 55.71; H, 6.05; N, 7.64; S, 17.49; found: 6,88; H, 5.98; N, 7.68; S, 17.54.

2-(3-thiophenyl), Ribenzyl, R-methyl 1,4,3,5-oxathiadiazepane 4,4-dioxy@s):(Brown-red powder; Yield = 63%;
TLC: Rf = 0.40 (hexane/Ci€l, 2:1); mp = 118°C*H-NMR (CDCL) & ppm: 7.28 (m, 5H, ph); 7.18 (d, 1H, J = 6.00
Hz, thio); 6.89 (d, 1H, J = 6.00 Hz, thio); 6.84 1#, thio); 6.60 (s, 1H, CH*); 4.45 (t, 2H, GB); 4.15 and 4.30
(2d, 1H, J = 15.90 Hz and 1H, J = 16.00 Hz,®H); 3.38 (t, 2H, CKN); 2.96 (s, 3H, CKN); *C-NMR(CDCL)

5 ppm: 37.80; 49.68; 52.75; 68; 87.53; 124; 128;;1D; M.S: (ESI): 361 [M+NaJ; M = 338; Anal.Calcd for
CisH180:5N,S;: C, 53.23; H, 5.36; N, 8.27; S, 18.97; found: 8,2; H, 5.60; N, 7.80; S, 18.70.

2-(2-thiophenyl), Rtbenzyl, (R9-trimethylene 1,4,3,5-oxathiadiazepane 4,4-dioxitieb): Red powder; Yield =
65%; TLC: Rf = 0.42 (hexane/GBI, 2:1); mp = 105°C*H-NMR (CDCL) & ppm: 1.85 (m, 4H, Cl and CHy);
3.54 (m, 2H, CHN); 3.75 (m, 2H, CHO); 3.93 (m, 1H, ¢H*); 4.30 (s, 2H, CHph); 6.48 (s, 1H, ¢i*); 6.80 (d,
1H, J = 3.7 Hz, thio); 6.85 (t, 1H, J = 4.40 HZip}h 7.10 (d, 1H, J = 4.42 Hz, thio); 7.25 (m, Sit-ph); *C-
NMR(CDCly) & ppm: 24.78; 28.90; 41; 48.15; 59; 72.80; 89.9%;1128; M.S: (NOBA, FAB>0): 365 [M+H] M
= 364; Anal.Calcd for GH,iO3N,S,: C, 56.02; H, 5.53; N, 7.68; S, 17.59; found: 6,06; H, 5.56; N, 7.70; S,
17.51.

2-(5-ethyl, 2-thiophenyl), Noenzyl, (N9-trimethylene 1,4,3,5-oxathiadiazepane 4,4-dioXidE): light-brown oil;
Yield = 75%; TLC: Rf = 0.45 (hexane/GEl, 5:1); mp = oil;"H-NMR (CDCL) & ppm: 1.87 (m, 4H, Ch and
CHyy); 3.75 (m, 2H, CHN) ; 3.78 (m, 2H, CKHD) ; 3.95 (m, 1H, ¢H*) ; 2.62 (t, 3H, CH-CH,-thio) ; 3.15 (q, 2H,
CHy-thio) ; 4.20 (s, 2H, Chph) ; 6.50 (s, 1H, ¢4*); 6.68 (d, 1H, J = 4.30 Hz, thio); 6.65 (d, 1H5 4.30 Hz, thio);
7.25 (m, 5H, Ar-ph);}*C-NMR(CDCL) & ppm: 20.5; 24.79; 28.92; 29.60; 41.01; 48.17; 8772.85; 89.93; 126;
128; M.S: (NOBA, FAB>0): 393 [M+H] M = 392; Anal.Calcd for GH,40sN,S,: C, 58.13; H, 6.16; N, 7.13; S,
16.33; found: C, 58.10; H, 6.12; N, 7.10; S, 16.35.

2-(3-thiophenyl), Rtbenzyl, (R9-trimethylene 1,4,3,5-oxathiadiazepane 4,4-diox{d&b): Brown-red powder;
Yield = 66%; TLC: Rf = 0.42 (hexane/GEl, 2:1); mp = 135°C*H-NMR (CDCL) & ppm: 1.86 (m, 4H, Ch and
CHyy); 3.55 (m, 2H, CBN); 3.77 (m, 2H, CHD); 3.94 (m, 1H, GH*); 4.10 (s, 2H, CHph): 6.48 (s, 1H, CH*);
6.82 (s, 1H, thio); 6.86 (d, 1H, J = 6.00 Hz, thi@)15 (d, 1H, J = 6.00 Hz, thio); 7.25 (m, 5H, phc-
NMR(CDCly) 8 ppm: 24.73; 28.88; 41.01; 48.20; 59; 72.82; 904;1128; 129; 130; M.S: (NOBA, FAB>0): 365
[M+H]", M = 364; Anal.Calcd for GH,4O3N,S,: C, 56.02; H, 5.53; N, 7.68; S, 17.59; found: 6,82; H, 5.48; N,
7.45; S, 17.16.

RESULTSAND DISCUSSION

Twelve new oxathiadiazepanes 4,4-dioxides contgitimophene or pyridine unit were prepared in matieto

good yields starting from the same precursarer 2a through two methoda andB (Schemel). Compoundda-

2a were synthesized from tert-butyloxycarbonylsulfdes in three steps alkylation under Mitsunobu dios

[23-26] using benzylic alcohol, selective cleavadehe t-butyloxycarbonyl protective group and reductiorthwi
NaBH, as previously described [22].

The reaction of substituted aminoalcohd¥§-benzylN-(2-chloroethyl)-proline or sarcosine sulfamidks or 2a
with pyridinecarboxaldehydes have been carriedimuholar ratio 1:1 in refluxing toluene for 4h-6Méthod A,
Table 1), whereby it afforded oxathiadiazepanes 4,4-diegidontaining pyridine unitb-6b in moderate yield.
Compounds7b-12b were synthesized via cycolodehydration reactiothmfphencarboxaldehydes with compounds
la or 2a in dichloromethane at room temperature (MetBod ablel), The yields of compoundkb-12b are listed

in (Tablel).
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/ / ( .
J—N . Method A o ;\J/R
oo Toluene, reflux )\ _
HO v+ o7 o N
(@]

Method B 0]
CH2C|2, H2804 cat, rt

la, 2a Ar=thiophene, pyridine 1b-12b

Scheme 1: Synthesis of substituted oxathiadiazepanes 4,4-dioxides.

Table 1: Thereaction of (N'-benzyl-N-(2-chlor oethyl)-proline or sarcosine sulfamides (1a, 2a) with
pyridinecar boxaldehydes or thiophencarboxaldehydes.

Entry Substrate Ar Method® Product Yield (%)
1 la, R=H, R'=CH  4-pyridyl A 1b 48
2 la, R=H, R'=CH  3-pyridyl A 2b 40
3 la, R=H, R'=CH  2-pyridyl A 3b 37
4 2a, RR'=(CH);  4-pyridyl A 4b 50
5 2a, R,R'=(CH)s; 3-pyridyl A 5b 41
6 2a, R,R'=(CH)s; 2-pyridyl A 6b 35
7 la, R=H, R'=CH 2-thiophenyl B 7b 64
8 la, R=H, R'=CH 5-ethyl-2-thiophenyl B 8b 72
9 la, R=H, R'=CH 3-thiophenyl B 9 63
10 2a, R,R'=(CH); 2-thiophenyl B 10b 65
11 2a, R,R'=(CH); 5-ethyl-2-thiophenyl B 11b 75
12 2a, R,R'=(CH); 3-thiophenyl B 12b 66

#Method A: Toluene, reflux. Method B: &Ek, H,SQ cat, rt.

In the '"H-NMR (CDCL) spectra the asymmetric carbon proton of oxathigepanes 4,4-dioxides derivatives
showed for pyridine derivativelh-6b and thiophene derivativé®-12b a singlet peak around 6.30-6.45 ppm and
6.48-6.60 ppm, respectively. THd-NMR spectrum ofb as an example for thiophene derivativ@g, C4, andC5
protons of thiophene heterocycle, appear at 7.14 @p doublet with coupling constants of 4.47 HA.87 ppm as
triplet with coupling constants of 4.45 Hz and a8 ppm as doublet with coupling constants of 3:60
respectively. While compoundb) as an example for pyridine derivativ€x}, C6 andC3, C5 protons of pyridine
heterocycle appear at 8.70 ppm as doublet with logugonstants of 4.60 Hz and at 7.44 ppm as doukiih
coupling constants of 4.62 Hz, respectively.

CONCLUSION

In summary, we have successfully prepared via alsistrategy some new derivatives of 1,4,3,5-ozalizepanes
4,4-dioxides containing thiophene or pyridine ringige simplicity of the reaction conditions withashreaction

times to obtain the pure products in high yieldsusth make this method attractive for organic chésnighis

strategy is suitable for preparing seven-membeyeticcsulfamides on a large scale and analoguegxXtensive

biological evaluation, and structure-activity reatship study. Related work in this field is curttgnn progress and
will be reported in due course.

Acknowledgments
This work was partially supported by Algerian ResbaMinistry, MERS.

REFERENCES

[1] Quin L D and Tyrell JFundamentals of Heterocyclic Chemistwiley, New York, NY, USA2010.
[2] Mohamed F KDer Chemica Sinica2010, 1, 20-31.

[3] Sharma M C, Kohli D V, Sharma S, and Sharma ABr, Chemica Sinica2010, 1, 73-85.

[4] Pitt W R, Parry D M, Perry B G, and Groom CIRyled Chem 2009, 52, 2952-2963.

[5] De los Santos J M, Lopez Y, Aparicio D, and Padadi A,J Org Chem.2008, 73, 550-557.

[6] Elarfi M G, Al-Difar H A, and Elhag Ahmed Mper Chemica Sinica2012, 3, 299-301.

[7] Shukla J, Hazra K, Rashmi P, Nargund L VB®&r Chemica Sinica2011, 2, 4-10.

720
Pelagia Research Library



Tahar Abbazet al Der Chemica Sinica, 2012, 3(3):717-721

[8] Miyasaka T, Tanaka H, Baba M, Hayakawa H, WalkeF,Balzarini J, De Clercq E] Med Chem.1989, 32,
2507-25009.

[9] Abdel-Rahman R M, Seada M, Fawzy M, and el-Ba&hlarmazie 1994, 49, 729-733.

[10]Williams T M, Ciccarone T M, MacTough S C, RooneysCBalani S K, Condra J H, Emini E A, Goldman M
E, Greenlee W J Med Chem 1993, 36, 1291-1294.

[11]Young S D, Amblard M C, Britcher S F, Grey V E, fira O, Lumma W C, Huff J R, Schleif W A, Emini E E,
O'Brien J A, Pettibone D Bioorganic & Medicinal Chemistry Letter$995, 5, 491-496.

[12] Artico M, Silvestri R, Massa S, Loi A G, CorriasBras G, and Colla P U,Med Chem.1996, 39, 522-530.
[13]Ahmed E M, Taha N M, Abd El-Gawad S M, and Nady NsMDer Chemica Sinica2011, 2,197-210.

[14]Pikul S, Ohler N E, Ciszewski G, Laufersweiler M Almstead N G, Natchus M G, Hsieh L C, Janusz M J,
Peng S X, Branch T M, King S L, Taiwo Y O, and Ntig G E,J Med Chem 2001, 44, 2499-2502.

[15]Wada C K, Holms J H, Curtin M L, Dai Y, Florjancike S, Garland R B, Guo Y, Heyman H R, Stacey J R,
Steinman D H, Albert D H, Bouska J J, ElImore | Ngo@fellow C L, Marcotte P A, Tapang P, Morgan D W,
Michaelides M R, and Davidsen S KMed Chem2002, 45, 219-232.

[16] Scozzafava A, Menabuoni L, Mincione F, and Sup@an J Med Chem 2002, 45, 1466-1476.

[17]Patel D P, Prajapati S P, Rana A K, and PatelPeSChemica Sinica2012, 3, 491-496.

[18] Boudjabi S, Dewynter G, Voyer N, Toupet L, and Moo J L,Eur J Org Chem.1999, 1999, 2275-2283.
[19]Regainia Z, Abdaoui M, Aouf N E, Dewynter G, and fiero J L, Tetrahedron2000, 56, 381-387.

[20]Regainia Z, Winum J Y, Smain F Z, Toupet L, AouENand Montero J LTetrahedron2003, 59, 6051-6056.
[21] Bendjeddou A, Djeribi R, Regainia Z, and Aouf NNEglecules 2005, 10, 1387-1398.

[22]Bendjeddou A, Abbaz T, Regainia Z, and Aouf NVBlecules2012, 17, 1890-1899.

[23]Schaal W, Karlsson A, Ahlsen G, Lindberg J, Andensll O, Danielson U H, Classon B, Unge T, Samuelsso
B, Hulte™ n J, Hallberg A, and Karle® n AMed Chem 2001, 44, 155-169.

[24]Caler B W, Scozzafava A, and Supuran @ Med Chem 2001, 44, 2253-2258.

[25]Wroblewski T, Graul A, and Castanemrugs of the Future]l998, 23, 365-369.

[26] Rabasseda X, and Hopkins dugs Today1994, 30, 557-563.

721
Pelagia Research Library



