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Abstract— A novel, metal-free and chemoselective approach the synthesis of 4,5-
dihydroisoxazole derivatives has been developedhbyreaction of readily accessible starting
materials  including  4-oxoH-chromene-3-carbaldehyde, 1-phenyl-2-(1,1,1-triyheri-
phosphanylidene)ethan-1-one and dibromoformaldoxamger mild conditions in the presence

of KHCO:;.
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1. Introduction
Heterocyclic compounds play a substantial roleharmaceutical sciences and synthetic organic
chemistry. They occur in many biologically activengpounds and synthetic drugs, and they are
also useful as key intermediates for synthesizatgnal products.They widely exist in additives
and modifiers used in chemical industries such asmetics, plastics, reprographic and
information storagé® Among the most widely used nitrogen- and oxygemt@ioing five
membered heterocycles are the 4,5-dihydroisoxazdiesh are widespread in nature.

The 4,5-dihydroisoxazole (2-isoxazoline) moieties anportant building blocks of numerous
compounds with broad biological activitieand are versatile intermediates for the synthefsis
variety of natural products. Also, they can be esqabto chemical transformations and converted
into diverse useful compounds suchgdsydroxy carbonyls,a,f-unsaturated oximesy-amino
alcohols? andg-hydroxy nitriles® Moreover, 2-isoxazoline units are important pharophores
and exhibit significant biological activities suchs antifungal;® anti-inflammatory’
antibacterial® analgesic; antiviral and anti-HI\A?

Isoxazoline derivatives also present an acceptafileence on animal models of thromboSis.
Some heterocyclic systems containing 2-isoxazolswch as isocarboxazid, oxacillin,
valdecoxib, micafungin, and leflunomide are usedrags**

On the other hand, the quinoline scaffolds posses@de spectrum of biological activities
b

aZ‘SC,lSd and

including anticancer, antiviral, anti-inflammatony, anticonvulsant™® antimalari
non-opioid analgesics® Various approaches have been reported in theatiter for the
synthesis of functionalized 2-isoxazolines. Onegh#f reliable strategies for the preparation of
4,5-dihydroisoxazoles is the 1,3-dipolar cycloaiddi® of an alkene with nitrile oxide. In fact, in
these reactions, the nitrile oxide has been acti#iveughin situ formation and then the [3+2]
cycloaddition reaction has occured. In this contev¢ used bromonitrile oxide as the dipole

body to form 3-bromo-4,5-dihydroisoxazole derivaty
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2. Results and Discussion

Recently, we have reported an efficient methodtlier synthesis of pyrazoles from 4-oxd-4
chromene-3-carbaldehyde, hydroxylamine hydrochéoridnd hydrazonoyl chlorides by
exploring a three-component 1,3-dipolar cycloadditieaction in one-pot protoctlAs part of

our continued interest in the synthesis of diversserocyclic compounds of biological
significance'® we report herein the synthesis of some novel Babrd,5-dihydroisoxazole
derivatives from simple dibromoformaldoxime, ditfet aldehydes (4-oxoHtchromene-3-
carbaldehyde, 2-chloroquinolone-3-carbaldehyde tetézolo[1,5a]quinoline-4-carbaldehyde)
and 1-phenyl-2-(1,1,1-triphenyi>phosphanylidene)ethan-1-one and potassium hydrogen
carbonate as baseia a 1,3-dipolar cycloaddition three component reectiusing

dichloromethane as solvent at room temperatures(8ef).

N Ph3P\ >7 CHCl,
KHCOs, 1t, 3-5 h

N~N/

Scheme 1Synthesis of substituted 3-bromo-4,5-dihydroisakeg3 and3'

Quinolines and their derivatives are valuable congod of pharmaceutically active compounds.
The quinolone moiety can also be easily identifrethe structure of various naturally occurring
alkaloids. They have been accompanied by a widetspe of biological activitied®?° The

fusion of quinoline scaffold to the tetrazole uisitnoticed to grow the biological activity. The



tetrazole group is regarded as analogues to calibaxgup as a pharmacore and possesses wide
range of pronounced activities such as anti-inflatury? anti-AIDS?* CNS dispersarft
anticonvulsant’ antimycobacterigl® etc.. In particular, tetrazolo[1Aquinoline-4-
carbaldehyde performs as a pivotal synthetic inggliate for the synthesis of new
pharmaceutically valuable compouffti<Chromone and its derivatives exhibit a wide speot

of medicinal properties including antimicrobfial antitumour’® and antivirad® activities.
Therefore, given the biological properties of thdsee combinations and their availability, we
decided to use these compounds to synthesize HyBirdi isoxazole derivatives.

The synthesis of the title compounds involves #ection of the aldehyde moiety with a Wittig
reagent to form the,S-unsaturated compound, which on 1,3-dipolar cytbrareaction with
bromoformaldoxime in the presence of KHgGase furnishes 3-bromo-4,5-dihydroisoxazoles in
excellent yields. The progress of the reaction wmasitored by TLC. After completion of the
reaction, product8 and3' as two diastereomers were obtained in 80-90 % .yigtditional
functionalizations were investigated, as shownabl& 1 and Table 2. Various functional groups
were introduced at the 4- and 5-position of 2-igakae in excellent yields (80-90%).

As anticipated from our initial results, these teats proceeded very cleanly at room
temperature and no undesirable side reactions eb=erved.

Table 1 Synthesis of 3-(4-benzoyl-3-bromo-4,5-dihydroisoXeb-yl)-4H-chromen-4-one

derivatives

Q o)
R CHO OH
| + | + N/ CH20|2 -
PhyP | )|\ KHCO3, rt, 3-5 h
0 R" Br Br
1 2




Entry R R’ Products ®Ratio of3: 3' Yield (%)

1 H H 3a,3a 86 :14 90
2 H Br 3b,3'b 94 :6 85
3 H Cl 3¢, 3'c >98:2 85
4 H Me 3d, 3d 96 : 4 87
5 Cl H 3¢, 3'e >98:2 82

®Measured byH NMR spectroscopy

Table Z Synthesis of [3-bromo-5-(2-chloroquinolin-3-yl)a4dihydroisoxazol-4-
yll(phenyl)methanone and (3-bromo-5-tetrazolo[&]§uinolin-4-yl-4,5-dihydroisoxazol-4-

yh)(phenyl)methanone derivatives

N CHO
N
or + PhaPy i + N|/ o Oy
mmo Br)\ TKHCO, 1,35 h
-
2
’\{ \/N %\‘J/Y(N or R
N=N
3 o
Entry Aldehyde R’ Products °Ratio of3:3  Yield (%)
1 2-chloroquinolone-3-carbaldehyde H 3f, 3'f 32:68 85
2 2-chloroquinolone-3-carbaldehyde Br 30, 3'g 72:28 82
3 tetrazolo[1,5a]quinoline-4-carbaldehyde H 3h, 3'h 76 : 24 80
4 tetrazolo[1,5a]quinoline-4-carbaldehydeMe 3i, 3'i >08: 2a 82

®Measured byH NMR spectroscopy



The structure of all the products were confirmedrupareful analysis of the data obtained from
IR, massH NMR, and**C NMR spectra. The mass spectrunBafdisplayed the molecular ion
peak at the appropriate/z value. In the IR spectrum &&, two absorption bands at 1680 and
1632 cnt, two absorption bands at 1590 and 1464"cand an absorption band at 1220"cm
which are related to C=0, Ar and C-O stretchinggfiencies, clearly indicated the most
significant functional groups of the product. Ti&NMR spectrum oBa exhibited two signals
at 5.42 and 6.04 ppm, readily recognized as twoh@t#togen atoms of the isoxazoline ring. A
signal at 8.12 ppm belonged to the olefinic hydroggeven other signals in the range of 7.43-
8.17 ppm belong to the nine aromatic hydrogens g#e to characteristic signals in the
aromatic region of the spectrum. Observation ofdistinct signals in théH-decoupled'®C
NMR spectrum of3a is in agreement with the proposed structure. Kirthle structure of the

major regioisomer3f) of 3f was confiremed by X-ray crystal structure analybig. 1).

Br1

Fig. 1 ORTEP diagram o3'f.



A plausible mechanism for the formation of 3-(4-bayl-3-bromo-4,5-dihydroisoxazol-5-yl)-
4H-chromen-4-onea is depicted in Scheme 2. Initially, the Wittig geat and the aldehyde
moiety form the o,-unsaturated compoundla and X-ray analysis showes that the
stereochemistry of olefine intermedid@is trans. Then, thie situ generated bromonitrile oxide
undergoes [3+2] dipolar cycloaddition with the menéd alkenela to afford the corresponding

3-bromo-4,5-dihydroisoxazolga and3’a.

Br OH
>_—N’ _KHCOs | gr—c=n20°

——
Ph P
pp, —WVittig reaction _ Wlttlg reaction X Ph
- PhzP=0 | A~
0)

@ \ Q,®
Q:N/:C—Br Brfc =N

( (e}
o oN o™\ ~o o\ o
S—p V() N
r ) S
: Phl and Ph
/N W | | —
o” o Ph 0 0
3a Concerted Concerted
1,3-Dipolar Cycloaddition 1,3-Dipolar cycloaddition

Major

Scheme 2Mechanistic rationale for the synthesis3afand3’a.

3. Conclusion

In summary, we have reported a rapid, simple, dfidient protocol for the synthesis of 3-
bromo-4,5-dihydroisoxazole derivatives from easilyailable starting materialga 1,3-dipolar
cycloaddition reactions involving bromonitrile orichs 1,3-dipole, in a chemoselective manner.
The simplicity of experimental procedure, mild,atgst free conditions, and ready availability of
starting materials, render this strategy as amactite method for the synthesis of 3-bromo-4,5-

dihydroisoxazole derivatives.



4. Experimental

All starting materials were synthesized accordinghie literature. Elemental analyses for C, H
and N were performed using a Heraeus CHN-O—Rapatyzer. Mass spectra were recorded on
an Aglient Technologies 5975C VL MSD mass specttemeperating at an ionization potential
of 70 eV.’H NMR (500.13 MHz) and®C NMR (125 MHz) spectra were obtained using Bruker
DRX-500 AVANCE spectrometers. IR spectra were rdedras KBr pellets on a NICOLET FT-
IR 100 spectrometer; absorbances are reported ih &fn p. points were measured on an

Electrothermal 9100.

4.1. General synthesis procedure (for example, 3a).

The aldehyde compound (1 mmol), 1-phenyl-2-(1,tighenylA>-phosphanylidene)ethan-1-one
(2 mmol), dibromoformaldoxime (1 mmol) and KHE@mmol) were combined in a vessel in
DCM as solvent and the reaction mixture was stiaedoom temperature for 3-5 hours. The
product was obtained after purification by colunmnamatography on silica gel.

4.1.1. 3-(4-Benzoyl-3-bromo-4,5-dihydroisoxazol-50y4H-chromen-4-one (3a). Cream
powder, m.p = 172-174 °C, 0.36 g, yield: 90%. IRB(K (Vmax cmi‘): 1680 and 1632 (C=0),
1590 and 1464 (Ar), 1220 (C-O). Anal. Calcd. faeH;.BrNO, (398.21): C, 57.31; H, 3.04; N,
3.52%. Found C, 57.39; H, 3.01; N, 3.56%. MS (B1,eX/): 'z (%): 398 (3), 318 (9), 249 (6),
213 (3), 173 (13), 148 (4), 105 (100), 77.1 (4Q),15(9).*H NMR (500.13 MHz, CDG) of
major diastereoisomer (86 : 14} 5.42 (1H, d3Juy = 7.5 Hz, CH), 6.04 (1H, dd3J4y = 7.5
Hz, “Jun = 1.1 Hz, CH), 7.43 (1H, t3J4y = 7.1 Hz, CH), 7.52 (1H, d 334y = 7.9 Hz, CH),
7.54 (2H, 234y = 8.0 Hz, 2CHha 0f Ph), 7.66 (1H, £Jun = 7.3 Hz, CHaa of Ph), 7.72 (1H, t,
33un = 7.8 Hz,*3un = 1.6 Hz, CH), 8.08 (2H, dd>Juy = 7.2 Hz,*J4n = 0.9 Hz, 2CHo of Ph),

8.12 (1H, d*Juy = 1.1 Hz, CH), 8.17 (1H, dd3J4y = 8.0 Hz,*Juy = 1.6 Hz, CH). °C NMR



of major and minor diastereoisomer (75.46 MHz, CIpCk 64.2 (CH), 82.17 (CH), 118.5
(CH®), 121.1 (C-Br), 123.8 (¥), 125.8 (CH), 125.8 (CH), 129.1 (2CHsea of Ph), 129.5
(2CHortno Of Ph), 134.5 (Chka of Ph), 134.5 (€%), 135.5 (G-C=0), 135.8 (CH), 153.8
(CH?), 156.6 (C?), 176.5 (¢'=0), 192.9 (C=0)H NMR (500.13 MHz, CDG) of minor
diastereoisomer (86 : 14%; 5.12 (1H, dJuy = 8.7 Hz, CH), 5.92 (1H, dJuy = 8.7 Hz, CH),
7.43 (1H, t23uy = 7.1 Hz, CH), 7.52 (1H, d3Juy = 7.9 Hz, CH), 7.54 (2H, t°Jun = 8.0 Hz,
2CHuga Of Ph), 7.65 (1H, £Jun = 7.4 Hz, CHya of Ph), 7.72 (1H, £Jun = 7.8 Hz,"Jy = 1.6
Hz, CH"), 8.09 (2H, dd3Juy = 8.5 Hz, 2CHmo Of Ph), 8.03 (1H, s, CH, 8.23 (1H, dd3J, =
8.4 Hz,*J4y = 1.9 Hz, CH).

4.1.2. 3-(3-Bromo-4-(4-bromobenzoyl)-4,5-dihydroisoxazol-%1)-4H-chromen-4-one (3b).
White powder, m.p = 184-186 °C, 0.39 g, vield 83®.(KBr) (vmas CmM-): 1682 and 1642
(C=0), 1580 and 1465 (Ar), 1214 (C-O). Anal. Calfat. C;gH11Br,NO, (477.11): C, 47.83; H,
2.32; N, 2.94%. Found C, 47.89; H, 2.30; N, 2.9M&. (EI, 70 eV):m/z (%): 475 (1), 396 (3),
292 (2), 239 (2), 213 (3), 186 (1), 185.9 (11), .98¢6), 183 (100), 173 (21), 156.9 (25), 155
(31), 121 (14), 120 (9), 104 (13), 92 (15), 77 (8,(32), 75 (25), 74 (10), 64 (9), 63 (17), 53
(12), 51 (8), 50 (22)*H NMR (500.13 MHz, CDQ): & 5.32 (1H, d3J.n = 7.5 Hz, CH), 6.01
(1H, dd,3Jun = 7.5 Hz,Jun = 1.2 Hz, CH), 7.43 (1H, dt3Jyy = 7.6 Hz,*Juy = 0.9 Hz, CH),
7.51 (1H, d*J4n = 8.4 Hz, CH), 7.67 (2H, t3J4y = 8.6 Hz, 2CH of Ar), 7.72 (1H, diJun =
7.8 Hz,*Jqy = 1.6 Hz, CH), 7.95 (2H, d3J4 = 8.6 Hz, 2CH of Ar), 8.11 (1H, dJ4n = 1.2 Hz,
CH?), 8.14 (1H, dd3Juy = 8.0 Hz,%Juy = 1.5 Hz, CH). *C NMR (125.75 MHz, CDG): &
64.2 (CH), 81.9 (CH), 118.4 (CH), 121.0 (C-Br), 123.6 (&), 125.6 (CH), 125.8 (CH),
129.9 (Guso-Br), 130.8 (2CH of Ar), 132.3 (2CH of Ar), 134.€K"), 134.5 (C?), 135.2 (Geo-

C0), 153.6 (CH), 156.5 (€?), 176.4 (¢ =0), 191.9 (C=0).
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4.1.3. 3-(3-Bromo-4-(4-chlorobenzoyl)-4,5-dihydroisoxazob-yl)-4H-chromen-4-one  (3c).
White powder, m.p = 193-19%C, 0.38 g, yield 87%. IR (KBr)vfua cml): 1681 and 1629
(C=0), 1465 (Ar), 1215 (C-0O). Anal. Calcd. ford11BrCINO, (432.66): C, 52.75; H, 2.56; N,
3.24%. Found C, 52.71; H, 2.59; N, 3.28%. MS (H,e¥): mz (%): 432 (3), 431 (11), 352
(43), 350 (35), 306 (3), 260 (12), 212 (11), 175 (B9 (100), 140 (10), 141 (32), 111 (40), 113
(14), 120 (8), 75 (17)H NMR (500.13 MHz, CDG)): &; 5.33 (1H, d3Juy = 7.4 Hz, CH), 6.01
(1H, d,334n = 7.4 Hz, CH), 7.43 (1H, t33un = 7.4 Hz, CH), 7.50 (2H, t3J4y = 8.5 Hz, 2CH of
Ar), 7.51 (1H, d234y = 7.7 Hz, CH), 7.72 (1H, dt3Jun = 7.1 Hz,*34n = 1.3 Hz, CH), 8.03
(1H, d, %344 = 8.5 Hz, 2CH of Ar), 8.11 (1H, s, Ci 8.14 (1H, d2Jun = 7.9 Hz, CH). *C
NMR (125.75 MHz, CDGJ)): & 64.2 (CH), 82.0 (CH), 118.4 (CH), 121.0 (C-Br), 123.6 (&),
125.6 (CH), 125.7 (CH), 129.3 (2CH of Ar), 130.7 (2CH of Ar), 134.14%, 134.4 (CH),
135.2 (Gpso-C=0), 141.1 (§-Cl), 153.6 (CH), 156.5 (C?), 176.4 (C=0), 191.7 (C=0).
4.1.4. 3-[3-Bromo-4-(4-methylbenzoyl)-4,5-dihydromsxazol-5-yl]-4H-chromen-4-one (3d).
White powder, m.p = 179-180 °C, 0.33 g, vield 80®.(KBr) (vmas Cm-): 1646 and 1607
(C=0), 1463 and 1590 (Ar), 1251 (C-O). Anal. Calfat. C;oH14BrNO, (412.24): C, 58.27; H,
3.42; N, 3.40%. Found C, 58.20; H, 3.49; N, 3.486. (El, 70 eV):m/z (%): 332 (2), 213 (),
183 (6), 173 (19), 171 (4), 155 (4), 146 (7), 12y, (21 (10), 120 (25), 119 (100), 104 (5), 93
(2), 92 (11), 91 (47), 90 (5), 89 (9), 77 (3), B5), 64 (4), 63 (8), 53 (3}H NMR (500.13 MHz,
CDCh): &; 2.41 (3H, s, Me), 541 (1H, @)y = 7.5 Hz, CH), 6.01 (1H, dd®Jyy = 7.5 Hz,* I

= 1.0 Hz, CH), 7.32 (2H, d3J44 = 8.1 Hz, 2CH of Ar), 7.42 (1H, dtJuy = 7.6 Hz,*Juy = 0.9
Hz, CH), 7.50 (1H, d3Juy = 8.4 Hz, CH), 7.71 (1H, dt3Juy = 7.8 Hz,*Juy = 1.6 Hz, CH),
7.96 (2H, d2Ju4 = 8.2 Hz, 2CH of Ar), 8.09 (1H, dJun = 1.0 Hz, CH), 8.16 (1H, dd3Ju =
8.0 Hz,*Jyy = 1.5 Hz, CH). 1°C NMR (125.75 MHz, CDG): & 21.8 (Me), 63.9 (CH, 82.1

(CH), 118.3 (CH), 121.0 (C-Br), 123.8 (8, 125.7 (CH and CH), 129.5 (2CH of Ar), 129.7
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(2CH of Ar), 133.2 (¢?), 134.3 (CH), 135.6 (G-C=0), 145.6 C-Me), 153.8 (CH), 156.4
(C?9), 176.3 (¢=0), 192.2 (C=0).

4.1.5. 3-(4-Benzoyl-3-bromo-4,5-dihydroisoxazol-5Hy6-chloro-4H-chromen-4-one (3€).
White powder, m.p = 153-154 °C, 0.38 g, vyield 87®.(KBr) (vmax cm-): 1682 and 1639
(C=0), 1456 (Ar), 1212 (C-0O). Anal. Calcd. ford11BrCINO, (432.66): C, 52.75; H, 2.56; N,
3.24%. Found C, 52.71; H, 2.50; N, 3.29%. MS (B1.e¥/): 'z (%): 432 (1), 351 (3), 247 (2),
217 (2), 209 (3), 207 (9), 180 (3), 155 (4), 15% 6 (7), 105 (100), 106 (14), 89 (3), 78 (4),
75 (3), 63 (7), 53 (5), 51 (13), 50 (44 NMR (500.13 MHz, CDG): &; 5.37 (1H, d?Jyu=7.5
Hz, CH'), 6.04 (1H, d3Juy = 7.5 Hz, CH), 7.48 (1H, d3Ju = 8.9 Hz, CH), 7.54 (2H, t3Jun
=7.6 Hz, 2CHa of Ph), 7.64-7.69 (2H, m, GHa of Ph and CH), 8.06 (2H, d 33y = 8.0 Hz,
2CHoyrino Of Ph), 8.11 (1H, d'Juy = 2.5 Hz, CH), 8.12 (1H, s, CFi). °C NMR (125.75 MHz,
CDCL): & 64.1 (CH), 81.8 (CH), 120.1 (CH), 121.3 (C-Br), 124.6 (©), 125.1 (CH), 129.0
(2CHuea OF Ph), 129.3 (2Ckhno of Ph), 131.8 (&), 134.4 (CH), 134.6 (CHara Of Ph), 135.5
(C*?), 135.7 (Guso-CO), 153.8 (CH), 154.8 (€?), 175.2 (C'=0), 192.6 (C=0).
4.1.6.[3-bromo-4-(2-chloroquinolin-3-yl)-4,5-dihydroisoxazol-5-yl](phenyl)methanone (3'f).
White powder, m.p = 138-140 °C, 0.35 g, yield 838 ,(KBr) (vmax cm-): 1685 (C=0), 1587
and 1449 (Ar), 1234 (C-0). Anal. Calcd. forg81,BrCIN,O, (415.67): C, 54.90; H, 2.91; N,
6.74%. Found C, 54.95; H, 2.96; N, 6.70%. MS (B1,e¥): Mz (%):415 (2), 311 (2), 202 (2),
201 (2), 192 (4), 191 (2), 190 (11), 166 (4), 18% (64 (2), 162 (2), 140 (4), 139 (4), 127 (3),
113 (2), 106 (18), 105 (100), 101 (2), 78 (3), 41)( 75 (3), 63 (2), 51 (11), 50 (3H NMR
(500.13 MHz, CDGJ) of major isomer (32 : 68)}; 5.21 (1H, dJyy = 7.0 Hz, CH), 5.85 (1H,
d, 3Jun = 7.0 Hz, CH), 7.50 (2H, tJuy = 7.8 Hz, 2CHea Of Ph), 7.68 (1H, tJ4y = 7.3 Hz,
CHpara Of Ph), 7.77 (1H, d®Juy = 8.5 Hz, CH), 7.80 (1H, d3Jun = 8.2 Hz, CH), 7.87 (2H, t,

334n = 7.8 Hz, CH and CH), 8.06 (2H, d3Juy = 7.6 Hz, 2CHo of Ph), 8.12 (1H, s, Cht °C
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NMR of major isomer (125.75 MHz, CD§}f & 66.1 (CH), 84.2 (CH), 127.1 (C?), 127.7
(CH®), 127.9 (CH), 128.4 (CH), 128.9 (2CHea Of Ph), 129.7 (2Ckkno of Ph), 130.5 (&),
131.5 (CH), 133.8 (C-Br), 134.5 (Clga of Ph), 136.2 (CH, 139.8 (G of Ph), 147.5 (&),
149.4 (C-Cl), 190.8 (C=0). Crystal data f8ff CigH:-BrCIN,O, (CCDC 1574900): M =
415.56, orthorhombic, P b ¢ a, a = 10.485(2) A, 14400(3) A, ¢ = 23.012(5) A, = 90.00,5 =
90.00, y = 90.00, V = 3474.4(12) A Z = 8, Dc = 1.589 mg/fh F (000) = 1664, crystal
dimension 0.3% 0.263x 0.2 mm, radiation, Mo & (A = 0.71073 A), 1.7226< 26.85, intensity
data were collected at 293(2) K with a Bruker APBEXea-detector diffractometer, and
employinga/26 scanning technique, in the range of lR <11, -17< k< 17, -27< | £ 27; the
structure was solved by a direct method, all nodrbgen atoms were positioned and anisotropic
thermal parameters refined from 3066 observed atifies with R (into) = 0.1067 by a full-
matrix least-squares technique converged to R 386.Gand Raw = 0.0606 [I>2sigma(lfH
NMR of minor isomer (500.13 MHz, CD§}l &; 5.84 (1H, dJu = 5.9 Hz, CH), 6.45 (1H, d,
3Jun = 5.9 Hz, CH), 7.53 (2H, t2Juy = 7.6 Hz, 2CH, Of ph), 7.60-7.64 (3H, m, Gi, of Ph
and CH and CH), 8.00 (1H, dJyu = 8.4 Hz, CH), 8.03 (1H, d3Ju = 8.4 Hz, CH), 8.04 (2H,
d, 3Ju4 = 7.6 Hz, 2CHno Of Ph), 8.39 (1H, s, Cht *C NMR of minor isomer (125.75 MHz,
CDCL): & 56.7 (CH), 87.7 (CH), 126.9 (¢9, 127.8 (CH), 128.1 (CH), 128.3 (CH), 129.1
(2CHyeta Of Ph), 129.3 (2CHino of Ph), 131.2 (CH, 133.5 (€), 134.8 (CHara of Ph), 135.2 (C-
Br), 136.2 (CH), 139.0 (G, Of Ph), 147.1 (C-Cl), 147.5 {), 192.1 (C=0).

4.1.7. [3-Bromo-5-(2-chloroquinolin-3-yl)-4,5-dihydoisoxazol-4-yl](4-
bromophenyl)methanone (3g) White powder, m.p = 155-157 °C, 0.37 g, yield 871R(KBr)
(Vmax, CNMY): 1682 (C=0), 1580 and 1487 (Ar), 1256 (C-O). Ar@hlcd. for GoH11Br,CIN,O,
(494.57): C, 46.14; H, 2.24; N, 5.66%. Found C186H, 2.29; N, 5.61%. MS (EI, 70 eV): 494

(1), 457 (4), 415 (1), 378 (6), 376 (6), 311 (3J521), 241 (1), 202 (4), 201 (3), 200 (4), 192
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(10), 191 (5), 190 (31), 186 (9), 185 (97), 184 (B3 (100), 167 (4), 166 (7), 165 (7), 164 (7),
162 (10), 157 (25), 155 (27), 149 (5), 143 (3), 18D 139 (5), 138 (3), 128 (3), 127 (10), 126
(4), 114 (3), 113 (3), 104 (4), 101 (7), 76 (14,(12), 74 (4), 50 (6)*H NMR (500.13 MHz,
CDCls;) of major diastereoisomer (72 : 28); 5.14 (1H, d3Juy = 6.0 Hz, CH), 6.44 (1H, d,
33un = 6.0 Hz, CH), 7.64 (1H, t3J4y = 7.8 Hz, CH), 7.66 (1H, d3Jy = 8.5 Hz, CH), 7.69
(2H, d,33 = 8.5 Hz, 2CH of Ar), 7.79 (1H, ¥4 = 8.3 Hz, CH), 7.91 (2H, d3J4y = 8.5 Hz,
2CH of Ar), 8.02 (1H, d )y = 8.4 Hz, CH), 8.40 (1H, s, CH. *C NMR of major
diastereoisomer (125.75 MHz, CREI & 66.1 (CH4'), 84.2 (CRi), 126.9 (C-Br), 127.9
(CH®), 128.1 (CH), 128.3 (CH), 128.3 (Gw-Br), 130.5 (C), 131.3 (CH), 132.1 (C4a), 132.5
(2CH of Ar), 133.9 (§-C=0), 136.2 (CH4), 146.9 {8, 147.5 (C-Cl), 191.2 (C=OJH NMR
(500.13 MHz, CDGJ) of minor diastereoisomer(72 : 28} 5.79 (1H, d>J4u = 5.2 Hz, CH),
5.83 (1H, d2Juy = 5.5 Hz, CH), 7.53 (1H, dJ4y = 8.5 Hz, CH), 7.64 (1H, t3J4, = 7.8 Hz,
CH"), 7.69 (2H, d3Juu = 8.5 Hz, 2CH of Ar), 7.79 (1H, $J4n = 8.3 Hz, CH), 7.90 (2H, d3Ju

= 8.7 Hz, 2CH of Ar), 8.05 (1H, )y = 8.6 Hz, CH), 8.10 (1H, s, CH. *C NMR of minor
diastereoisomer (125.75 MHz, CQEI& 56.6 (CH), 87.6 (CH), 127.1 (&), 127.6 (CH),
128.0 (CH), 128.4 (CH), 128.7 (Gw-Br), 130.0 (C), 131.2 (2CH of Ar), 131.5 (CH} 132.3
(2CHortno OF Ar), 132.2 (€9, 132.9 (Ge-C=0), 133.1 (CH), 147.5 (C9), 149.3 (C), 190.0
(C=0).

4.1.8. (3-Bromo-5-[1,2,3,4]tetrazolo[1,5a]quinolin-4-yl-4,5-dihydroisoxazol-4-
yl)(phenyl)methanone (3h). White powder, m.p = 190 °C, 0.33 g, yield 80%R, (KBr) (Vmax
cm?®): 1683 (C=0), 1614 (C=N), 1532 and 1448 (Ar), 12@D-O). Anal. Calcd. for
Ci1gH12BrNsO; (422.24): C, 54.05; H, 2.86; N, 16.59%. Found £08; H, 2.81; N, 16.51%. MS
(El, 70 eV):miz (%): 422 (0.1), 343 (3), 342 (13), 314 (3), 29Y, @96 (2), 283 (3), 256 (2), 255

(2), 218 (1), 197 (2), 179 (4), 170 (6), 154 (H3X3), 152 (6), 151 (2), 143 (8), 142 (8), 141
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(11), 140 (3), 129 (2), 128 (4), 127 (6), 126 @5 (3), 116 (5), 115 (21), 114 (14), 113 (3), 106
(25), 105 (100), 101 (4), 100 (2), 90 (3), 89 @3,(7), 87 (4), 78 (9), 77 (87), 76 (7), 75 (6), 74
(4), 64 (3), 63 (8), 62 (4), 52 (3), 51 (22), 50.¢H NMR (500.13 MHz, CDG): &, 5.81 (1H, d,
33un = 6.9 Hz, CH), 6.60 (1H, dd3Juy = 6.9 Hz,*Juy = 2.7 Hz, CH), 7.54 (2H, t3J44 = 6.8
Hz, 2CHua Of Ph), 7.68 (1H, £33y = 6.7 Hz, CHaa of Ph), 7.77 (1H, £33 = 7.3 Hz, CH),
7.93 (1H, t3J4y = 7.3 Hz, CH), 8.04 (1H, d3Jyy = 7.7 Hz, CH), 8.11 (2H, d3J = 7.6 Hz,
2CHorno Of Ph), 8.17 (1H, s, CHl 8.70 (1H, dd>Jun = 8.3 Hz,*Juy = 2.7 Hz, CH). °C NMR
(125.75 MHz, CDG)): & 63.8 (CH), 82.8 (CH), 116.4 (CH), 122.2 (C-Br), 128.1 (CH),
128.2 (C¥), 128.6 (2CHwa Of Ph), 129.1 (2CHino of Ph and CB), 130.1 (C), 130.6 (CH),
131.4 (CH), 134.3 (CHaa of Ph), 134.3 (&), 134.7 (G of Ph), 146.0 (€), 191.6 (C=0).

4.1.9. (3-Bromo-5-[1,2,3,4]tetrazolo[1,Bquinolin-4-yl-4,5-dihydroisoxazol-4-yl)(4-
methylphenyl)methanone (3i).White powder, m.p = 178-179 °C, 0.37 g, yield 83K (KBr)
(Vmax CMY): 1674 (C=0), 1607 (C=N), 1534 and 1460 (Ar), 126D0). Anal. Calcd. for
CooH14BrNsO; (436.27): C, 55.06; H, 3.23; N, 16.05%. Found £0%; H, 3.29; N, 16.01%. MS
(El, 70 eV):m/z (%): 436 (0.1), 356 (5), 354 (4), 326 (5), 325, @98 (2), 297 (2), 259 (3), 231
(4), 179 (3), 170 (3), 157 (4), 154 (3), 152 (421(5), 141 (8), 140 (4), 130 (3), 127 (5), 120
(21), 119 (100), 116 (3), 115 (12), 114 (10), 18, 02 (6), 91 (62), 89 (10), 65 (21), 63 (9), 51
(5). *H NMR (500.13 MHz, CDG): &; 5.79 (1H, d2J4n = 7.0 Hz, CH), 6.57 (1H, d3Juy =
7.0 Hz, CH), 7.32 (2H, d3Juy = 8.0 Hz, 2CH of Ar), 7.76 (1H, £J4n = 7.5 Hz, CH), 7.92
(1H, t,3Jnn = 7.6 Hz, CH), 7.99 (2H, d3Ju = 8.2 Hz, 2CH of Ar), 8.03 (1H, dJun = 7.9 Hz,
CH), 8.15 (1H, s, CH), 8.68 (1H, dJuy = 8.3 Hz, CH). °C NMR (125.75 MHz, CDG): &
21.8 (Me), 64.04 (CH), 83.3 (CH), 116.8 (CH), 122.7 (C-Br), 128.5 (CH, 128.7 (C3, 129.5
(CH®), 129.7 (2CHea Of Ar), 129.7 (2CHno of Ar), 130.3 (6), 131.1 (CH), 131.8 (CH),

134.1 (C9), 135.3 (Gu-C=0), 145.4 (Gs-Me), 146.0 (€), 191.4 (C=0).

15



References

1.

10.

11.

12.

13.

14.

(a) Joule J A, Mills KHeterocyclic Chemistry, 5th ed.; Wiley: Chichester, UK, 2010. (b)
Katritzky A R, Ramsden C A, Joule J A, Zhdankin \H&ndbook of Heterocyclic Chemistry,
3rd ed.; Elsevier: Oxford, 2010. (¢) Dua R, Shriat&, Sonwane S K, Srivastava SA&.
Biol. Res. 2011; 3:120. (d) Sperry J B, Wright DQurr. Opin. Drug Discovery Dev. 2005;
8:723. (e) Riego E, Hernandez D, Albericio F, AkarM Synthesis 2005; 1907. (f)

Broughton H B, Watson | A. Mol. Graphics Moddll. 2004; 23:51.

. Grinanger P, Vita-Finzi P In The Chemistry of Hetsrclic Compounds; Taylor, E C, Ed.; J.

Wiley and Sons: New York, 1991; 49:572.

. (@) Kozikowski A P, Adamczyk Metrahedron Lett. 1982, 23:3123. (b) Curran DJPAmM.

Chem. Soc. 1983; 105:5826. (c) Curran D P, Scanga S A, Fedl.©rg. Chem. 1984;

49:3474.

.Lee SY, Lee B S, Lee C-W, Oh DJOrg. Chem. 2000; 65:256.
. Kozikowski A PAcc. Chem. Res. 1984; 17:410.

. Yashiro A, Nishida Y, Kobayashi K, Ohno $)nlett 2000; 361.

. Mizabuchis SatoAgri. Bio. Chem. 1984; 48:2771.

. Bhakunin D. S, Chaturvedi R Nat. Prod. 1984; 47:585.

. Shivkumar B, Nargund L V @&ndian J. Heterocyclic Chem. 1998; 8:27.

Vittorio F, Ronsisvalle G, Pappalardo M S, Bland®&hem. Abstr. 1985; 103:19721.
Nagano M, Sakai J, Mizukai M, Nakamura N, MisakakKBpayashi S, Tomita K, Kokai |
Chem. Abstr. 1979; 92:41922.

Ichiba T, Scheuer PJ) Org. Chem. 1993; 58;4149.

Pinto J P DJ. Med. Chem. 2001; 44:566.

Bhosale S, Kurhade S, Prasad U V, Palle V P, BlaubDiyetrahedron Lett. 2009; 50:3948.

16



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

() Yoo K H, Choi E B, Lee H K, Yeon G H, Yang H Bak C SSynthesis 2006, 1599. (b)
Popp F DEur. J. Med. Chem. 1989; 24:313. (c) Hino K, Nagai Y, Uno €hem. Pharm.
Bull. 1987; 35:2819. (d) Bajwa G S, Hartman K E, JouMeM J. Med. Chem. 1973;
16:134. (e) Eswaran S.; Adhikari A V, Shetty NE@. J. Med. Chem. 2009; 44:4637.

(a) Pandey G, Banerjee P, Gadre SCRem. Rev. 2006; 106:4484. (b) Gothelf K V,
Jargensen K AChem. Rev. 1998; 98:863. (c) Mita T, Ohtsuki N, lkeno T, Yamaal.Org.
Lett. 2002; 4:2457. (d) Stephens B E, Liu,JFOrg. Chem. 2009; 74:254. (e) Legeay J. C,
Langlois, NJ. Org. Chem. 2007 72:10108. (f) Oppolzer W, Weber HTtrahedron Lett.
1970; 11:1121. (g) Busque F, de March P, Figueid&ont J, Monsalvatje M, Virgili A,
Alvarez-Larena A, Piniella J B. Org. Chem. 1996: 61.8578. (h) Coldham I, Hufton R
Chem. Rev. 2005; 105:2765.

Abdolali A, Roosta ASynlett 2016; 27:2455.

Abdolali A, Bayat FHelv. Chim. Acta. 2014; 97:694.

El-Subbagh H. 1., Abu-Zaid S. M., Mahran M. A., Bad F. A., Alofaid A. M. J.
Med.Chem. 2000; 43:2915.

Gupta R., Gupta A. K., Paul Bxd. J. Chem. 2000; 39(B):847.

Kumar P., Knaus E. Brug Des. Discov. 1994; 11:15.

Dereu N.; Evers M.; Poujade C.; Soler F. PCT InipAWO 9426725, (1994); C.A., 122,
214297p (1995).

Shukla J. S., Saxenal&dian Drugs 1980; 18:15.

Shekarchi M.; Marvasti, M. B., Sharifzadeh M.,SkafA.Iran. J. Pharm. Res. 2005; 1:33.
(a) Adamec J, Beckert R, Weib D. et Bloorg. Med. Chem. 2007; 15:2898. (b) Pluta K,

Morak-Mlodawska B, Jelen M. Eui. Med. Chem. 2011; 46:3179.

17



26.

27.

28.

29.

(a) Gupta R., Gupta A. K., Paul Bdian J. Chem. 2000; 44(B):847. (b) Bekhit A A, EI-
Sayed O A, Aboulmagd E. et al. EdrMed. Chem. 2004; 39:249. (c) Bekhit A A, El-Sayed
O A, Al-Allaf T. A. K. et al.Eur. J. Med. Chem. 2004; 39:499.

(a) La’cova” M, Stankovic’ova” H, Odlerova” Farmaco 1995; 50:885. (b) El-Shaaer H.
M, Folti'nova” P, La’cova” M, Chovancova” J, Stan&@va" HFarmaco 1998; 53:224. (c)
Kayser O, Kolodziej H ANaturforsch. 1999; 54:169.

(a) Ishar, M P S, Singh G, Singh S, Sreenivasan, KSiKkgh G.Bioorg. Med.Chem. Lett.
2006; 16:1366. (b) Nawrot-Modranka J, Nawrot E, @@y J.Eur. J. Med. Chem. 2006;
41:1301. (c) Valenti P, Fabbri G, Rampa A, Bisi@gbbi S, Da Re P, Carrara M, Sgevano
A, Cima L. Anticancer Drug Des. 1996; 11:243.

(a) Kirkiacharian S, Thuy D T, Sicsic S, BakhchmiR, Kurkijan R, Tonnaire T Farmaco
2002; 57:703. (b) Mao P C-M, Mouscadet J F, LelAHglair C, Hsu L YChem. Pharm.

Bull. 2002; 50:1634.

18



