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Synthesis of Thiazolo- and 7,8-Dihydrothiazolo[4,5-¢]benzoisoxazoles
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The first examples of thiazolo[4,5-e]benzoisoxazoles are obtained from bromination of dihydrobenzo[d]is-
oxazol-4(5H)-one followed by cyclocondensation with thiourea, in the presence of DDQ. Analogously,
cyclocondensation with thioamides provided 7,8-dihydrothiazolo[4,5-¢]benzoisoxazoles. A 55-member library

of these heterocycles is reported.

Introduction

Benzoisoxazoles exhibit a wide variety of biological
activities. For example, 3-aminobenzoisoxazole N,N'-diphen-
yl urea derivatives show inhibitory activity toward receptor
tyrosine kinases (RTKs).! Furthermore, benzo[d]isoxazole-
containing compounds are therapeutic in hereditary an-
gioedema,? show HIV-1 non-nucleoside reverse transcriptase
inhibitor activity,® and dopamine D, receptor activity.*
4-(Thiazol-4-yl)isoxazole-containing derivatives inhibit p38
kinase,’ have Caenorhabditis elegans toxicity,® and express
antimicrobial activity.” Benzo[d]thiazole-containing com-
pounds inhibit DNA synthesis,® have antibacterial activity
as FabK inhibitors,” and serve as imaging agents in Alzhe-
imer’s diagnosis.'”

In the chemical literature, there are reports regarding the
synthesis of imidazobenzothiazole,"' diaminobenzobis-thia-
zoles,'>'? and oxazolobenzoisoxazol;'* however, no literature
coverage on the synthesis of thiazolo[4,5-¢]benzoisoxazoles
is known. In view of the pharmacological activities of
benzol[d]isoxazole-, 4-(thiazol-4-yl)isoxazole-, and benzo[d]-
thiazole-containing compounds, we set out to develop a
general method for the synthesis of thiazolo[4,5-e]benzoisox-
azole, in which thiazole and isoxazole ring systems are fused
to a benzene ring (Figure 1). A 55 compound collection of
these heterocycles has been added to the National Institutes
of Health molecular repository.

Formation of 6,7-dihydrobenzo[d]isoxazol-4(5H)-one 2
was carried out using Suzuki’s base-promoted cycloconden-
sation of a C-chlorooxime with cyclohexane-1,3-diones
(Scheme 1).15 In the event, treatment of cyclohexane-1,3-
dione with C-chlorooxime 1 in 2-propanol plus sodium
hydride delivered tetrahydrobenzo[d]isoxazole 2 in 76—78%
yield. C-Chlorooxime 1 was readily prepared in two steps
from the corresponding aldehyde by condensation with
hydroxylamine, followed by C-chlorination with N-chloro-
succinimide (NCS), in >95% overall yield.16 In contrast,
attempts to form 5,6-dihydro-4H-cyclopenta[d]isoxazol-4-
one by this method from cyclopentane-1,3-dione and 1 were
not successful.'”
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The second key transformation involves a ketone —
o-bromoketone — thiazole sequence. While dihydrobenzo-
[d]isoxazol-4-ones of general structure 2 have been employed
in ketoaldehyde benzoin cyclizations,'® reductive amina-
tions,"® oxime formation,?® and Schmidt reactions,?! their
Co-bromination is little studied.** A survey of various keto
o-bromination protocols (Amberlyst A-26 Br;~, CHCI;, rt;
NBS, CHCls, reflux; CsHsNTH Brs~, 30% HBr, HOACc) led
to Br, and HOAc in chloroform® as the preferred method
for the conversion of 2 to o-bromoketone 3 (78—80%;
Scheme 2). Subsequent thiazole formation®* with concomi-
tant aromatization of the resulting cyclohexadiene ring was
accomplished by reaction of 3 with thiourea in either DMF
(100 °C) or ethanol (refluxing) for 4 h, followed by addition
of a substoichiometric amount (0.4 equiv) of 2,3-dichloro-
5,6-dicyano-1,4-benzoquinone (DDQ) (Scheme 2).?° In the
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Figure 1. Components and structure of thiazolo[4,5-e]benzoisox-
azole scaffold.

Scheme 1. Suzuki’s Base-Promoted Cyclocondensation
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Scheme 2. Thiazolo[4,5-¢]benzoisoxazole Formation
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Scheme 3. 7,8-Dihydrothiazolo[4,5-e]benzoisoxazole
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absence of DDQ, a mixture of 4 and 5 (25:75, respectively)
was obtained. A common characteristic of 4 in the subsequent
N-acylation reaction is the low nucleophilicity of the thiazol-
2-amine functionality, which dictates the use of high tem-
perature and an excess of acylating agent. In the end,
acylation of the amino functionality of 4 with different acid
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chlorides (6) to give amides 7 was performed best under
microwave-assisted conditions.

In these reactions, 1,4-dioxane was used as the solvent
and 2—4 equiv of the acid chloride (6) was employed for
maximum yield. The reaction of 4 with acyclic aliphatic acid
chlorides resulted in formation of amides 7 in moderate to
good yields (58—78%). Cycloalkanoyl chlorides provided
the corresponding amides (7) in good yields (70%), but a
low yield (40%) was obtained in the case of cyclobutan-
ecarbonyl chloride. Acylation with aromatic acid chlorides
delivered the subsequent amides in low to moderate yields
(7; 41—-56%). Attempts to improve the yields of the acylation
reactions of aromatic acid chlorides using higher equivalents
of 6 (6—8 equiv) or longer reaction times were not successful.

To the best of our knowledge, only one example of the
7,8-dihydrothiazolo[4,5-¢]benzoisoxazole scaffold (9) is re-
ported in the chemical literature.?’ In this work, we present
a general method for the synthesis of this heterocycle by
the reaction of o-bromoketone 3 with thioamide 8** in
refluxing ethanol. Employing this method, we obtained a
collection of heterocycles 9 in 83—94% yield, with no
aromatization of the cyclohexadiene ring.

In conclusion, the synthesis of thiazolo[4,5-¢]benzoisox-
azoles has been successfully achieved. Acylation of the amine
functionality of 2-aminothiazolo[4,5-¢]benzoisoxazole with
various acid chlorides delivers the corresponding amides in
moderate to good yields with aliphatic acid chlorides and
in low to moderate yields with aromatic acid chlorides. In
addition, a new method for the synthesis of the 7,8-
dihydrothiazolo[4,5-¢]benzoisoxazole scaffold is described.

Experimental Section

General Experimental. All reagents were used without
further purification. Glassware was oven-dried before use.
To visualize reaction progress on TLC plates, a short-wave
UV lamp was used. Flash column chromatography (FCC)
was conducted using flash silica Gel (100—200 mesh), and
the product was eluted using isocratic or stepwise solvent
polarity gradient. All infrared spectra were determined on a
Genesis II Mattson FT-IR. 'H and '*C NMR were measured
in either DMSO-ds or CDCl; at 600 (or 400) and 150 (or
100) MHz, respectively.

3-(2-Nitrophenyl)-6,7-dihydrobenzo[d]isoxazol-4(5H)-
one (2{1}).

To a stirred solution of dry isopropanol (100 mL) at 0 °C
was added NaH (0.46 g, 19.0 mmol), cyclohexane-1,3-dione
(2.2 g, 20.0 mmol), and 2-nitrobenzaldoximoyl chloride
(1{1}; 2.0 g, 10 mmol). The reaction temperature was raised
gradually to room temperature with stirring over 2 h. Brine
(50 mL) was added, and the product was extracted with
EtOAc (3 x 100 mL), dried over Na,SQ,, filtered, and
concentrated to give the titled compound as a crude material
that was recrystallized from hexane. A small portion of the
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product was further purified, for analysis purposes, using
column chromatography with 100% dichloromethane. Yield
= 76%; colorless crystals; mp = 128 °C. IR (thin film,
selected peaks): v 3103, 1681, 1575, 1599, 1528, 1464, 1349,
726 cm™!. HRMS (ESI) m/z [M + H]* calcd for C3H,(N,Ox:
259.0719; found 259.0720. '"H NMR (CDCl;, 600 MHz): 6
8.23 (dd, 1 H, J = 7.8, 1.2 Hz), 7.72—7.65 (m, 2 H), 7.60
(dd, 1 H,J =738, 1.2 Hz), 3.08 (t, 2 H, / = 6.6), 2.48 (t, 2
H, J = 6.6 Hz), 2.25 (m, 2 H). 3C NMR (CDCl;, 150 MHz):
0 192.3, 181.0, 158.0, 148.6, 133.6, 132.3, 131.3, 125.2,
123.5, 114.6, 37.7, 23.2, 22.3.

3-(3-Nitrophenyl)-6,7-dihydrobenzo[d]isoxazol-4(5H)-
one (2{2}).

The procedure given for 2{/} was followed with these
modifications: 3-nitrobenzaldoximoyl chloride (1{2}; 2.0 g,
10 mmol). Yield = 76%; colorless crystals; mp = 139
°C. IR (thin film, selected peaks): v 3103, 1689, 1568,
1525, 1464, 1435, 726 cm™!. HRMS (ESI) m/z [M + H]*
calcd for C13H;o0N»O4: 259.0719; found 259.0725. 'H NMR
(CDCl;, 600 MHz): 6 9.03 (s, 1 H), 8.45(dd, 1 H, J =
7.8, 1.2 Hz), 8.34 (m, 1 H), 7.66 (t, 1 H, J = 8.4 Hz),
3.12(t,2 H, J = 6.6), 2.65 (t, 2 H, J = 6.9 Hz), 2.30 (m,
2 H). ®C NMR (CDCl;, 150 MHz): 6 192.2, 182.9, 158.3,
148.4, 135.2, 129.6, 129.3, 125.3, 124.5, 114.2, 38.7, 23.6,
22.1.

3-(4-Chlorophenyl)-6,7-dihydrobenzo[d]isoxazol-4(5H)-
one (2{3}).

The procedure given for 2{/} was followed with these
modifications: 4-chlorobenzaldoximoyl chloride (1{3}; 2.0 g,
10.5 mmol). Yield = 78%; colorless crystals; mp = 93—95
°C. IR (thin film, selected peaks): v 2964, 1685, 1583, 1503,
1454, 1427, 752 cm™'. HRMS (ESI) m/z [M + H]" caled
for C;3H;(CINO,: 248.0478; found 248.0472. 'H NMR
(CDCl;, 600 MHz): 6 8.05 (d, 2 H, J =9.0 Hz), 7.43 (d, 2
H,J=9.0Hz), 3.08 (t,2H,J=6.6 Hz),2.61 (t,2H,J =
6.4 Hz), 2.27 (p, 2 H, J = 6.6 Hz). '3*C NMR (CDCl;, 150
MHz): 6 192.2, 182.5, 159.2, 136.9, 130.7, 128.9, 125.9,
114.2, 38.9, 23.6, 22.1.

5-Bromo-3-(2-nitrophenyl)-6,7-dihydrobenzo[d]isoxazol-
4(5H)-one (3{1}).

El-Badri and Kurth

To a stirred solution of 2{/} (0.2 g, 0.78 mmol) in CHCI; (3
mL) at room temperature was added acetic acid (25 uL, 0.4
mmol) followed by the slow addition of Br, (50 uL, 1.0 mmol).
After 4—12 h, the reaction mixture was washed with a saturated
solution of sodium bisulfite (3 mL) and water (2 x 3 mL). The
organic layer was dried over Na,SOy, filtered, and concentrated
to give crude 3{7}, which was recrystallized using 30% EtOAc
in hexane. A small portion of the product was further purified,
for analysis purposes, using column chromatography in 100%
dichloromethane. Yield = 78%; colorless crystals; mp =
131—132 °C. IR (thin film, selected peaks): v 3083, 1694, 1598,
1524, 1461, 1347, 786, 730 cm™'. HRMS (ESI) m/z [M + H]*"
caled for Cj3HoBrN,O,: 336.9824; found 336.9824. 'H NMR
(CDCl3, 600 MHz): 6 823 (dd, 1 H, J = 7.8, 1.8 Hz),
7.74—7.65 (m, 2 H), 7.61 (dd, 1 H, J = 7.8, 1.8 Hz), 4.48 (t,
1 H, J = 3.6 Hz), 3.29—3.24 (m, 1 H), 3.14—3.10 (m, 1 H),
2.62—2.52 (m, 2 H). 3C NMR (CDCl;, 150 MHz): 6 185.1,
179.4, 158.9, 148.3, 133.8, 132.3, 131.6, 125.1, 122.8, 112.1,
47.8, 30.8, 20.6.

5-Bromo-3-(3-nitrophenyl)-6,7-dihydrobenzo[d]isoxazol-
4(5H)-one (3{2}).

The procedure given for 3{/} was followed with these
modifications: 3-(3-nitrophenyl)-6,7-dihydrobenzo[d]isox-
azol-4(5H)-one (2{2}; 0.2 g, 0.78 mmol). Yield = 78%;
colorless crystals; mp = 157—159 °C. IR (thin film, selected
peaks): v 3083, 1682, 1565, 1521, 1471, 1432, 723 cm™ ..
HRMS (ESI) m/z [M + HJ]" calcd for C;3HoBrN,Oy:
336.9824; found 336.9820. 'H NMR (CDCl;, 600 MHz): &
8.98 (s, 1 H), 8.41 (d, 2 H, J = 7.8 Hz), 8.34 (m, 1 H), 7.67
(t, 1 H,J=17.8 Hz), 4.66 (t, 1 H, J = 3.3), 3.37—3.31 (m,
1 H), 3.20—3.16 (m, 1 H), 2.63 (m, 2 H). *C NMR (CDCl;,
150 MHz): 0 185.3, 181.4, 159.2, 148.5, 135.2, 129.9, 128.9,
125.6, 124.5, 111.7, 48.8, 30.6, 20.8.

5-Bromo-3-(4-chlorophenyl)-6,7-dihydrobenzo[d]isox-
azol-4(5H)-one (3{3}).

The procedure given for 3{/} was followed with these
modifications: 3-(4-chlorophenyl)-6,7-dihydrobenzo[d]isox-
azol-4(5H)-one (2{3}; 0.2 g, 0.81 mmol). Yield = 80%;
colorless crystals; mp = 141 °C. IR (thin film, selected
peaks): v 2969, 1692, 1583, 1502, 1458, 1440, 758 cm™ ..
HRMS (ESI) m/z [M + HJ" caled for C;3HoBrCINO,:
325.9583; found 325.9579. 'H NMR (CDCls, 600 MHz): &
8.00 (d,2 H, J=9.0Hz), 7.45 (d, 2 H, J = 9.0 Hz), 4.60
(t, 1 H,J=3.6 Hz), 3.32 (m, 1 H), 3.14 (m, 1 H), 2.61—2.58
(m, 2 H). 3C NMR (CDCI;, 150 MHz): 6 185.2, 180.8,
159.9, 137.2, 130.7, 128.9, 125.5, 111.6, 49.0, 30.6, 20.8.
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3-(4-Methoxy)-6,7-dihydrobenzo[dlisoxazol-4(5H)-one (3{<}).
MeQ

The procedure given for 3{/} was followed with these
modifications: 3-(4-methoxyphenyl)-6,7-dihydrobenzo[d]is-
oxazol-4(5H)-one (2{4}; 0.2 g, 0.82 mmol). Yield = 78%;
colorless crystals; mp = 113 °C. IR (thin film, selected
peaks): v 2941, 1686, 1608, 1523, 1433, 1297, 1249, 1178,
1026, 832, 725 cm™'. HRMS (ESI) m/z [M + H]* calcd for
C14H,BrNO;: 322.0079; found 322.0079. '"H NMR (CDCls,
600 MHz): 6 8.00 (d,2 H, J = 9.0 Hz), 6.97 (d, 2 H, J =
9.0 Hz), 4.60 (t, 1 H, J = 3.6 Hz), 3.41 (s, 3 H), 3.31-3.24
(m, 1 H), 3.11—3.05 (m, 1 H), 2.56—2.54 (m, 2 H). *C NMR
(CDClI3, 150 MHz): 6 185.2, 180.5, 161.7, 160.4, 130.9,
119.3, 114.0, 111.5, 55.5, 49.3, 30.6, 20.8.

3-(2-Nitrophenyl)-5-aminothiazolo[4,5-¢]benzoisox-
azole (4{1}).

To a stirred solution of 3{/} (5.6 g, 16.6 mmol) in DMF
(80 mL) was added thiourea (1.36 g, 18.4 mmol), and the
reaction mixture was heated to 100 °C for 4 h to yield a mixture
of 4 and 5 (~25:75, respectively). DDQ (1.36 g, 6.8 mmol)
was added, and the reaction was allowed to proceed at the same
temperature for additional 12 h, after which, TLC (40% ethyl
acetate in hexane) showed complete conversion of 3{/} to
aminothiazole 4{/}. Ice water (40 mL) was added to the
reaction mixture, and the product was extracted with ethyl
acetate (2 x 80 mL). The organic layer was washed with a
saturated solution of sodium bicarbonate (2 x 40 mL), water
(30 mL), dried over Na,SO,, and stripped of solvents to give
crude material. Column chromatography (neutral alumina,
40—0% hexane in ethyl acetate) gave 4{/} as a yellow solid:
48% yield, mp = 229—231 °C. IR (thin film, selected peaks):
v 3438, 3144, 1625, 1514, 1342, 1223, 907, 783, 743 cm™ ..
HRMS (ESI) m/z [M — H]" calcd for C14,H;oN,405S: 313.0395;
found 313.0390. '"H NMR (DMSO-ds, 600 MHz): 6 8.35 (d, 1
H,J=8.4Hz),7.97—7.94 (m, 2 H), 7.90—7.88 (m, 2 H), 7.71
(2,2 H),7.45(d, 1 H, J = 8.4 Hz). '*C NMR (DMSO-dj, 150
MHz): 6 170.6, 162.9, 155.3, 148.2, 145.9, 134.0, 132.9, 131.5,
125.1, 124.7, 123.8, 123.2, 111.0, 101.9.

Typical Experimental Procedure for the Acylation
Reaction. Formation of 3-(2-Nitrophenyl)-5-(2-ethylhex-
anamide)-thiazolo[4,5-¢]benzoisoxazole (7{1,1}).
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To a stirred solution of 4{/} (100 mg, 0.32 mmol) in 1,4-
dioxane (3 mL) at RT was added TEA (220 uL, 1.6 mmol),
followed by 2-ethylhexanoyl chloride (221 L, 1.28 mmol).
The reaction vessel was sealed, and it was placed in a
microwave reactor at 140 °C for 80 min. Upon completion,
the reaction mixture was diluted with DCM, washed with
H,O/brine, NaHCOs, dried over Na,SO, and concentrated
in vacuo to give crude material that was subjected to column
chromatography (silica gel, 30% ethyl acetate in hexane) to
deliver 7{1,1} in 66% yield. A yellow solid, mp = 180—181
°C. IR (thin film, selected peaks): v 2954, 2927, 1676, 1521,
1345, 1268, 1166, 1070, 747 cm™"'. LRMS (ESI) m/z: 439.11
[M + H']. '"H NMR (CDCl;, 600 MHz): 6 8.80 (s, 1 H),
8.34(dd, 1 H,J=8.4,12Hz),796 (d, 1 H, J = 8.4 Hz),
7.87(dd, 1 H,J="738,12Hz),7.80(t, 1 H,J=7.8,1.2
Hz), 7.75 (dt, 1 H, J = 7.8, 1.2 Hz), 7.63 (d, 1 H, J = 8.4
Hz), 2.29 (m, 1 H), 1.77—1.69 (m, 2 H), 1.66—1.53 (m, 2
H), 1.32—1.26 (m, 4 H), 0.93 (t, 3 H, / = 7.2 Hz), 0.88 (t,
3 H,J = 7.2 Hz). *C NMR (CDCl;, 150 MHz): 6 174.4,
164.2,160.2, 155.7, 148.8, 141.9, 133.9, 133.4, 131.1, 127 .4,
125.4,125.0, 123.3, 113.3, 106.7, 49.6, 32.1, 29.7, 25.9, 22.8,
14.0, 12.0.

3-(2-Nitrophenyl)-5-(heptanamide)thiazolo[4,5-¢]ben-
zoisoxazole (7{1,2}).

Compound 7{7,2} is a a yellow solid: 58% yield, mp =
151—152 °C. IR (thin film, selected peaks): v 2927, 1682,
1521, 1342, 1276, 1220, 1158, 1070, 744 cm™'. LRMS (ESI)
miz: 425.13 [M + H']. '"H NMR (CDCl;, 600 MHz): 6 9.03
(s, 1 H),830(dd, 1 H,/=7.8,1.2Hz),797 (d, 1 H, J =
9.0 Hz), 7.88 (dd, 1 H, J = 7.8, 1.2 Hz), 7.77 (dt, l H, J =
7.8, 1.2 Hz), 7.72 (dt, 1 H, J = 7.8, 1.2 Hz), 7.62 (d, 1 H,
J=9.0Hz), 240 (t,2 H, J = 7.2 Hz), 1.68 (m, 2 H), 1.26
(m, 6 H), 0.86 (t, 3 H, J = 6.6 Hz). >*C NMR (CDCls, 150
MHz): 6 171.2, 164.2, 160.5, 155.6, 148.8, 141.9, 133.9,
133.5, 131.1, 127.4, 125.3, 124.9, 123.3, 113.3, 106.7, 36.6,
31.5, 28.9, 24.9, 22.6, 14.1.

3-(2-Nitrophenyl)-5-(4-pentenamide)thiazolo[4,5-e]benzo-
isoxazole (7{1,3}).

Compund 7{/,3} is a yellow solid: 69% yield, mp =
205—206 °C. IR (thin film, selected peaks): v 2975, 1687,
1524, 1345, 1278, 1070, 910, 852, 747 cm™'. LRMS (ESI)
mlz: 395.09 [M + H*]. 'TH NMR (CDCls, 600 MHz): 6 9.06
(s, 1H),831(d, 1 H,J=78,12Hz), 796 (d, 1 H,J =
8.4 Hz),7.88 (dd, 1 H,J=7.8,12Hz),7.79 (dt, 1 H, J =
7.8, 1.2 Hz), 7.74 (dt, 1 H, J = 7.8, 1.2 Hz), 7.62 (d, 1 H,
J =84 Hz), 582 (m, 1 H), 5.13 (dd, 1 H, J = 16.8, 1.2
Hz), 5.06 (dd, 1 H,J =10.8, 1.2 Hz), 2.55 (t, 2 H, J = 7.6
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Hz),2.48 (t,2 H, J = 7.6 Hz). *C NMR (CDCl;, 150 MHz):
0 170.4, 164.2, 160.3, 155.6, 148.8, 141.9, 136.1, 133.9,
133.5, 131.1, 127.4, 125.3, 124.9, 123.3, 116.8, 113.3, 106.7,
35.6, 28.8.

3-(2-Nitrophenyl)-5-(4-butanamide)thiazolo[4,5-e]benzo-
isoxazole (7{1,4}).

Compound 7{7,4} is a yellow solid: 68% yield, mp =
222—224 °C. IR (thin film, selected peaks): v 2965, 1684,
1580, 1524, 1348, 1276, 1169, 1067, 747 cm™~'. LRMS (ESI)
miz: 383.08 [M + H']. 'H NMR (CDCl;, 600 MHz): 6 9.13
(s, 1 H), 828 (dd, 1 H,J=7.8,1.2Hz),7.97 (d, 1 H,J =
9.0 Hz), 7.87 (dd, 1 H,J = 7.8, 1.2 Hz), 7.77 (dt, 1 H, J =
7.8, 1.2 Hz), 7.71 (dt, 1 H, J = 7.8, 1.2 Hz), 7.64 (d, 1 H,
J=9.0Hz),3.39 (t, 2 H, /= 7.8 Hz), 1.74 (m, 2 H), 0.96
(t, 3H,J =7.8 Hz). ®*C NMR (CDCls, 150 MHz): 6 171.1,
164.2,160.5, 155.5, 148.7, 141.9, 133.9, 133.5, 131.1, 1274,
125.3, 124.9, 123.3, 113.3, 106.7, 38.4, 18.5, 13.7.

3-(2-Nitrophenyl)-5-(cyclopropanamide)thiazolo[4,5-
e]benzo-isoxazole (7{1,5}).

Compound 7{1,5} is a yellow solid: 70% yield, mp =
252—253 °C. IR (thin film, selected peaks): v 2956, 1671,
1527, 1388, 1350, 1270, 1150, 1073, 961, 747 cm™'.
LRMS (ESI) m/z: 381.05 [M + H']. '"H NMR (CDCl;,
600 MHz): 6 9.60 (s, 1 H), 8.20 (d, 1 H, J = 7.8 Hz),
797 (dd, 1 H, J = 9.0, 1.2 Hz), 7.89 (d, 1 H, J = 7.8
Hz), 7.72—7.63 (m, 3 H), 1.40 (m, 1 H), 1.13 (m, 2 H),
0.91(m, 2 H). BC NMR (CDCl;, 150 MHz): 6 172.0,
164.3, 161.1, 155.5, 148.8, 141.8, 133.8, 133.5, 131.1,
127.3, 125.2, 124.9, 123.3, 113.4, 106.7, 15.2, 9.9.

3-(2-Nitrophenyl)-5-(cyclobutanamide)thiazolo[4,5-¢]ben-
zo-isoxazole (7{1,6}).

Compound 7{1,6} was isolated as a yellow oil in 40%
yield. IR (thin film, selected peaks): v 3265, 2941, 1668,
1522, 1352, 1269, 1163, 1070, 776, 748 cm~'. LRMS
(ESI) m/z: 395.07 [M + H*]. 'H NMR (CDCl;, 600 MHz):
0 8.76 (s, 1 H), 8.30 (d, 1 H, J = 7.8 Hz), 7.95 (d, 1 H,
J=84Hz),786(d, 1 H,J=72Hz),7.76 (t, 1 H, J =
7.2 Hz), 7.71 (t, 1 H, J = 7.8 Hz), 7.61 (d, 1 H, J = 8.4
Hz), 3.21 (t, 1 H, J = 8.4 Hz), 2.39 (m, 2 H), 2.25 (m, 2
H), 2.05—1.95 (m, 2 H). 3C NMR (CDCl;, 150 MHz): 6
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172.9, 164.2, 160.5, 155.6, 148.9, 142.1, 133.8, 133.4,
131.1, 127.5, 125.3, 125.1, 123.3, 113.5, 106.6, 39.8, 25.2,
18.3.

3-(2-Nitrophenyl)-5-(cyclohexanamide)thiazolo[4,5-¢]ben-
zo-isoxazole (7{1,7}).

Compound 7{1,7} was isolated as a yellow solid: 69%
yield, mp = 221 °C. IR (thin film, selected peaks): v 2926,
2855, 1678, 1522, 1446, 1347, 1264, 1160, 1072, 748
cm~!'. LRMS (ESI) m/z: 423.11 [M + H']. 'H NMR
(CDCl3, 600 MHz): 6 8.66 (s, 1 H), 8.36 (dd, 1 H, J =
7.8, 1.2 Hz),795(, 1 H,J =9.0Hz), 7.87 (dd, 1 H, J
=17.8, 1.2 Hz), 7.81 (dt, 1 H, J = 7.8, 1.2 Hz), 7.75 (dt,
1H,J=1738,1.2Hz),7.62(d, 1 H,J=9.0Hz), 2.36 (m,
1H), 197 (d,2H,J=13.2 Hz), 1.85 (m, 2 H), 1.71 (m,
1 H), 1.58—1.52 (m, 2 H), 1.35—1.25 (m, 3 H). *C NMR
(CDCls, 150 MHz): 6 173.9, 164.2, 160.4, 155.7, 148.9,
142.1, 133.8, 133.5, 131.0, 127.6, 125.4, 125.2, 123.2,
113.5, 106.6, 45.3, 29.3, 25.6, 25.5.

3-(2-Nitrophenyl)-5-(4-ethylbenzamide)thiazolo[4,5-¢]-
benzoisoxazole (7{1,8}).

Et

Compound 7{1,8} was isolated as a yellow oil in 56%
yield. LRMS (ESI) m/z: 445.09 [M + H']. 'H NMR
(DMSO-dg, 600 MHz): 6 12.67 (s, 1 H), 840 (d, 1 H, J =
7.8 Hz), 8.36 (d, 1 H, J = 9.0 Hz), 8.01—7.98 (m, 4 H),
7.97—7.94 (m, 1 H), 7.84 (d, 1 H, J = 8.4 Hz), 7.39 (d, 2
H,J=84Hz),269(q,2H,/=78Hz),1.22 (t,3H,J =
7.8 Hz). '*C NMR (DMSO-ds, 150 MHz): 6 166.8, 164.2,
162.7,155.7, 150.0, 149.1, 142.6, 134.9, 133.7, 132.4, 129.8,
129.4,129.3, 128.6, 128.5, 127.7, 126.0, 125.0, 124.2, 113.2,
106.2, 28.8, 15.8.

3-(2-Nitrophenyl)-5-(3-methylbenzamide)thiazolo[4,5-
e]-benzoisoxazole (7{1,9}).

Compound 7{1,9} was isolated as a yellow oil in 54%
yield. LRMS (ESI) m/z: 430.08 [M + H']. 'H NMR
(DMSO-d6, 600 MHz) 6 12.78 (s, 1 H), 8.39 (m, 2 H), 7.99
(m, 2 H), 7.95 (m, 1), 7.89 (s, 1 H), 7.86 (dd, 2 H, J/ = 9.0,
1.2 Hz), 7.48—7.43 (m, 2 H), 2.39 (s, 3 H). 3C NMR
(DMSO-dg, 150 MHz): 6 166.4, 163.5, 162.0, 155.1, 148.2,
141.9,137.9, 134.3, 133.5, 132.9, 131.8, 131.6, 128.9, 128.4,
126.9, 125.7, 125.4, 124.4, 1234, 112.5, 106.0, 20.9.
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3-(2-Nitrophenyl)-5-(4-tert-butylbenzamide)thiazolo-
[4,5-e]benzoisoxazole (7{1,10}).

Compound 7{ 1,10} was isolated as a yellow oil in 48% yield.
LRMS (ESI) m/z: 473.11 [M + H']. 'H NMR (DMSO-ds, 600
MHz): 6 12.63 (s, 1 H), 8.33 (d, 1 H, /= 7.8 Hz), 8.36 (d, 1
H, J = 7.8 Hz), 8.01—791 (m, 5 H), 780 (d, l H, J = 7.8
Hz),7.52 (d,2 H,J=7.2Hz), 1.24 (s, 9 H). 3C NMR (DMSO-
ds, 150): 6 165.9, 163.4, 161.9, 155.9, 154.9, 148.2, 141.8,
134.1, 132.9, 131.6, 128.9, 128.4, 128.3, 126.9, 125.3, 125.2,
124.2, 123.4, 112.4, 105.9, 34.7, 30.7.

3-(2-Nitrophenyl)-5-(2,4-dichlorobenzamide)thiazolo-
[4,5-e]benzoisoxazole (7{1,11}).

Cl

Compound 7{1,11} is a yellow solid: 41% yield, mp =
267—269 °C. LRMS (ESI) m/z: 485.01 [M + H*]. 'H NMR
(DMSO-ds, 600 MHz): 6 12.99 (s, 1 H), 8.39 (m, 2 H),
7.99—7.90 (m, 3 H), 7.88 (d, 1 H, /= 8.4 Hz), 7.80 (d, 1 H,
J=18Hz),7.71(d, 1 H,J=84Hz),7.56 (dd, 1 H,J =84,
1.8 Hz). ’C NMR (DMSO-dg, 150 MHz): 6 165.0, 163.4,
160.9, 155.2, 148.1, 141.7, 135.9, 134.3, 133.0, 132.9, 131.8,
131.5, 130.9, 129.3, 1274, 126.9, 1254, 124.5, 123.4, 112.6,
106.4.

Typical Experimental Procedure for the Synthesis of
7,8-Dihydrothiazolo[4,5-e]benzoisoxazoles 9. 3-(3-Nitro-
phenyl)-5-(3-ethoxyphenyl)-7,8-dihydrothiazolo[4,5-¢]ben-
zoisoxazole (9{2,1}).

OEt

To a solution of o-bromoketone 3{2} (150 mg, 0.45 mmol)
in ethanol (10 mL) was added 3-ethoxybenzothioamide (98 mg,
0.54 mmol), and the reaction mixture was stirred under reflux
for 24 h. When the mixture was cooled to room temperature,
water was added, and the resulting precipitate was collected
by filtration and washed with water. Further purification of the
crude product was accomplished with column chromatography
(Si0O,, 10—20% ethyl acetate in hexane). Yield = 88%; yellow
crystals; mp = 134—137 °C. IR (thin film, selected peaks): v
2977, 1596, 1579, 1523, 1442, 720 cm™'. LRMS (ESI) m/z:
419.09 [M + H']. 'H NMR (CDCl;, 600 MHz): 6 9.57 (t, 1
H,J=24Hz),8.67(dd, 1 H,J="72, 1.2 Hz), 833 (m, 1 H),
7.65(t, 1 H,J=78Hz),755(d, 1 H,J="78 Hz), 741 (t, 1
H,J=24Hz),734(t, 1H,J=84Hz),69 (dd, 1 H, J =
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7.8, 2.4 Hz), 4.06 (q, 2 H, J = 7.2 Hz), 3.32—3.23 (m, 4 H),
145 (t, 3 H, J = 7.2 Hz). ®C NMR (CDCl;, 150 MHz): 6
171.5, 166.4, 159.5, 156.1, 148.5, 144.7, 134.8, 134.6, 130.9,
130.2, 129.3, 126.9, 125.0, 124.7, 118.9, 116.8, 111.8, 110.5,
63.8, 22.3, 22.1, 14.9.

3-(3-Nitrophenyl)-5-(4-toluyl)-7,8-dihydrothiazolo[4,5-
e]benzo-isoxazole (9{2,3}).

CHs

Yield: 88%; yellow crystals; mp = 171—173 °C. IR (thin
film, selected peaks): v 2962, 1603, 1525, 1458, 1427, 723
cm™!. LRMS (ESI) m/z: 390.08 [M + H*]. '"H NMR (CDCl;,
600 MHz): 6 9.75 (t, 1 H, J = 1.8 Hz), 8.66 (d, 1 H, J = 8.4
Hz), 8.34 (m, 1 H), 7.89 (d, 2 H, / = 8.4 Hz), 7.66 (t, 1 H, J
= 7.8 Hz), 7.26 (d, 2 H, J = 7.8 Hz), 3.32—3.29 (m, 2 H),
3.27—3.24 (m, 2 H), 2.39 (s, 3 H). *C NMR (CDCl;, 150
MHz): 6 171.5, 166.7, 156.1, 148.6, 144.6, 140.6, 134.7, 130.9,
130.8, 129.9, 129.3, 126.4, 126.3, 125.2, 124.8, 110.6, 22.3,
22.1, 21.6.

3-(3-Nitrophenyl)-5-(2-toluyl)-7,8-dihydrothiazolo[4,5-
e]benzo-isoxazole (9{2,4}).

Yield: 92%; yellow crystals; mp = 152 °C. IR (thin film,
selected peaks): v 2964, 1603, 1525, 1461, 1432, 719 cm ™.
LRMS (ESI) m/z: 390.15 [M + H']. 'H NMR (CDCl;, 600
MHz): 6 9.31 (t, 1 H, J = 2.4 Hz), 8.72 (m, 1 H), 8.31 (m, 1
H), 7.81 (m, 1 H), 7.64 (t, 1 H, J = 7.8 Hz), 7.30 (m, 3 H),
3.36 (m, 2 H), 3.28 (m, 2 H), 2.57 (s, 3 H). *C NMR (CDCl,,
150 MHz): 6 171.5, 166.1, 156.3, 148.5, 144.3, 136.2, 135.3,
132.6, 131.8, 130.9, 129.9, 129.7, 129.4, 127.4, 126.4, 124.6,
124.5, 110.7, 22.3, 22.1, 21.9.

3-(3-Nitrophenyl)-5-(1-methylnaphthyl)-7,8-dihydrothi-
azolo[4,5-¢e]benzoisoxazole (9{2,5}).

Yield: 94%; yellow crystals; mp = 149—151 °C. IR (thin
film, selected peaks): v 1603, 1525, 1432, 1349, 718 cm™'.
LRMS (ESI) m/z: 439.08 [M + H*]. '"H NMR (CDCl;, 600
MHz): 6 9.73 (s, 1 H), 8.62 (dd, 1 H, J = 7.8, 1.2 Hz),
8.34—8.32 (m, 1 H), 8.15 (m, 1 H), 7.87 (t, 1 H, J = 6.0 Hz),
784 (,1H,J=178Hz), 757 (t, 1 H,J =7.2 Hz), 7.54 (d,
1 H,J="72Hz), 748 (t, 3 H, J = 6.0 Hz), 4.80 (s, 2 H),
3.18—3.09 (m, 4 H). *C NMR (CDCl;, 150 MHz): 6 171.3,
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169.1, 156.0, 148.5, 143.2, 134.6, 134.1, 133.9, 131.8, 130.8,
129.3, 128.9, 1284, 127.8, 126.9, 126.6, 126.0, 125.7, 125.2,
124.5, 124.2, 110.6, 37.7, 22.3, 22.2.

3-(3-Nitrophenyl)-5-isopropy-7,8-dihydrothiazolo[4,5-
e]benzo-isoxazole (9{2,10}).

Yield: 86%; yellow crystals; mp = 102—105 °C. IR (thin
film, selected peaks): v 2966, 2870, 1727, 1578, 1527, 723
cm L. LRMS (ESI) m/z: 342.11 [M + H*]. 'H NMR (CDCl;,
600 MHz): 6 9.66 (t, 1 H, J = 2.4 Hz), 8.66 (d, 1 H, J =
9.0 Hz), 8.31—8.30 (m, 1 H), 7.33 (t, 1 H, J = 7.8 Hz), 3.31
(sp, 1 H, J = 7.2 Hz), 3.27—3.20 (m, 4 H), 1.43 (d, 6 H, J
= 7.2 Hz). ®C NMR (CDCl;, 150 MHz): 6 176.3, 171.3,
156.1, 148.5, 143.1, 134.6, 130.9, 129.3, 125.3, 125.2, 124.5,
110.7, 33.5, 23.1, 22.4, 22.1.

3-(3-Nitrophenyl)-5-ethyl-7,8-dihydrothiazolo[4,5-e]ben-
zoisoxazole (9{2,11}).

Yield: 94%; yellow crystals; mp = 85—86 °C. IR (thin
film, selected peaks): v 2969, 2922, 1604, 1577, 1524, 1455,
1432, 717 cm™ . LRMS (ESI) m/z: 328.07 [M + H']. 'H
NMR (CDCl;, 600 MHz): 6 9.70 (t, 1 H, J = 1.8 Hz), 8.64
(d, 1H,J=9.6Hz),831—8.29 (m, 1 H), 7.62 (t, | H, J =
7.8 Hz), 3.23 (m, 4 H), 3.04 (q, 2 H, J = 7.8 Hz), 1.42 (t,
3 H,J = 7.8 Hz). ®C NMR (CDCl;, 150 MHz): 6 171.3,
171.1, 156.0, 148.5, 143.2, 134.5, 130.9, 129.3, 125.6, 125.3,
124.5, 110.7, 27.0, 22.4, 22.1, 14.1.

3-(3-Nitrophenyl)-5-propyl-7,8-dihydrothiazolo[4,5-¢]ben-
zo-isoxazole (9{2,12}).

Yield: 89%; yellow crystals; mp = 105—108 °C. IR
(thin film, selected peaks): v 2969, 2927, 2876, 1608,
1574, 1526, 1433, 719 cm~!'. LRMS (ESI) m/z: 342.18
[M + H*]. 'H NMR (CDCl3, 600 MHz): 6 9.69 (t, 1 H,
J=18Hz),863(d, 1H,J=7.8Hz), 83 (m, 1 H), 7.62
(t, 1 H,J=284Hz),323 (m,4H),298 (t,2H, /=72
Hz), 1.85 (sextet, 2 H, /= 7.2 Hz), 1.04 (t, 3H,/J=7.2
Hz). *C NMR (CDCl;, 150 MHz): 6 171.3, 169.6, 156.0,
148.5, 143.2, 134.5, 130.9, 129.3, 125.6, 125.3, 124.5,
110.7, 35.6, 23.3, 22.4, 22.0, 13.8.

El-Badri and Kurth

3-(4-Chlorophenyl)-5-(3-ethoxyphenyl)-7,8-dihydrothia-
zolo[4,5-¢]benzoisoxazole (9{3,1}).

OEt

Yield: 84%; yellow crystals; mp = 91—93 °C. IR (thin
film, selected peaks): v 2974, 2922, 1598, 1504, 1471,
1437, 727 cm™'. LRMS (ESI) m/z: 409.04 [M + H*]. 'H
NMR (CDCl;, 600 MHz): 6 8.35 (d, 2 H, J = 8.4 Hz),
7.43 (m,3 H),7.39(d, 1 H,J=7.2Hz), 730, 1 H, J
= 8.4 Hz), 6.93 (dd, 1 H, J = 8.4, 2.4 Hz), 4.08 (q, 2 H,
J = 7.2 Hz), 3.22—3.25 (m, 2 H), 3.16—3.19(m, 2 H),
1.47 (t, 3 H, J = 6.6 Hz). *C NMR (CDCl;, 150 MHz):
0 170.8, 165.6, 159.4, 157.0, 144.9, 135.9, 134.7, 130.1,
128.4,127.4,126.5,118.4,116.8, 111.2, 110.3, 63.6, 22.2,
22.0, 14.9.

3-(4-Chlorophenyl)-5-(3-toluyl)-7,8-dihydrothiazolo[4,5-
e]-benzoisoxazole (9{3,2}).

Yield: 94%; yellow crystals; mp = 147—150 °C. IR
(thin film, selected peaks): v 2922, 2850, 1670, 1500,
1429, 731 cm™!. LRMS (ESI) m/z: 379.08 [M + H*]. 'H
NMR (CDCl;, 600 MHz): 6 8.42 (d, 2 H, J = 8.4 Hz),
7.67 (d, 2 H, J = 6.6 Hz), 7.47 (d, 2 H, J = 8.4 Hz),
7.33(t, 1 H, J = 7.2 Hz), 7.22 (d, 1 H, J = 7.2 Hz),
3.27—3.17 (m, 4 H), 2.43 (s, 3 H). 3*C NMR (CDCl;, 150
MHz): 6 170.8, 165.9, 157.0, 145.0, 138.8, 135.9, 133.5,
130.9, 130.8, 129.0, 128.5, 127.4, 126.7, 126.3, 123.2,
110.3, 22.2, 22.1, 21.6.

3-(4-Chlorophenyl)-5-(4-toluyl)-7,8-dihydrothiazolo[4,5-
e]benzo-isoxazole (9{3,3}).

CH,

Yield: 86%; colorless crystals; mp = 174—177 °C. IR
(thin film, selected peaks): v 2922, 2845, 1686, 1568, 1502,
1428, 734 cm™'. LRMS (ESI) m/z: 379.08 [M + H']. 'H
NMR (CDCl;, 600 MHz): 6 8.40 (d,2 H, J = 8.4 Hz), 7.78
(d,2H,J=7.8Hz),748 (d,2 H,J = 8.4 Hz), 7.25 (d, 2
H, J = 7.8 Hz), 3.30—3.27 (m, 2 H), 3.24—3.21 (m, 2 H),
2.4 (s, 3 H). BC NMR (CDCl;, 150 MHz): 6 170.9, 166.1,
157.2,145.1, 140.4, 136.0, 131.1, 130.9, 129.9, 128.6, 127.5,
126.1, 126.0, 110.5, 22.4, 22.2, 21.6.
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3-(4-Chlorophenyl)-5-(2-toluyl)-7,8-dihydrothiazolo[4,5-
e]benzo-isoxazole (9{3,4}).

Yield: 89%; colorless crystals; mp = 148—146 °C. IR
(thin film, selected peaks): v 2958, 2917, 2850, 1602,
1571, 1499, 1470, 1426, 753 cm~!. LRMS (ESI) m/z:
379.08 [M + H']. '"H NMR (CDCl;, 600 MHz): ¢ 8.35
(d,2H,J=9.0Hz),7.70 (d, 1 H, J = 7.8 Hz), 7.43, (d,
2 H, J = 9.0 Hz), 7.34—7.26 (m, 3 H), 3.30 (m, 2 H),
3.23(m, 2 H), 2.65 (s, 3 H). '*C NMR (CDCls, 150 MHz):
0 170.9, 165.9, 157.2, 144.9, 136.5, 135.9, 132.7, 131.9,
130.8, 129.7, 129.5, 128.6, 127.5, 126.9, 126.4, 110.5,
22.3,22.2, 22.0.

3-(4-Chlorophenyl)-5-(1-methylnaphthyl)-7,8-dihydrothi-
azolo-[4,5-e]benozisoxazole (9{3,5}).

Yield: 91%; yellow crystals; mp = 112—115 °C. IR
(thin film, selected peaks): v 2917, 2850, 1602, 1568,
1502, 1434, 726 cm™'. LRMS (ESI) m/z: 429.08 [M +
H*]. 'TH NMR (CDCl3, 600 MHz): 6 8.26 (d, 2 H, J =
9.0 Hz), 8.13—8.12 (m, 1 H), 7.92—7.90 (m, 1 H), 7.86
(dd, 1 H, J = 7.2, 1.8 Hz), 7.53—7.48 (m, 4 H), 7.38 (d,
2 H,J=9.0Hz), 4.74 (s, 2 H), 3.08 (m, 4 H). '3C NMR
(CDCls, 150 MHz): 6 170.7, 168.0, 157.0, 143.8, 135.8,
134.1, 134.0, 131.8, 130.7, 128.9, 128.6, 128.4, 127.7,
127.4,126.5, 126.3, 126.0, 125.7, 124.2, 110.4, 37.5, 22.2,
21.9.

3-(4-Chlorophenyl)-5-phenyl-7,8-dihydrothiazolo[4,5-
e]benzo-isoxazole (9{3,6}).

Yield: 91%; yellow crystals; mp = 188—191 °C. IR
(thin film, selected peaks): v 2922, 2855, 1602, 1570,
1500, 1458, 1436, 733 cm~'. LRMS (ESI) m/z: 364.98
[M + H*]. '"H NMR (CDCl;, 600 MHz): 6 8.40 (d, 2 H,
J=09.0Hz),7.88(d,2H,/J=84Hz),749(d,2H,J=
8.4 Hz), 7.47—7.42 (m, 3 H), 3.28 (m, 2 H), 3.22 (m, 2
H). 3C NMR (CDCl;, 150 MHz): 6 170.9, 165.8, 157.2,
145.3, 136.0, 133.7, 130.9, 130.1, 129.2, 128.6, 127.4,
126.5, 126.1, 110.4, 22.3, 22.2.
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3-(4-Chlorophenyl)-5-(2-Chlorophenyl)-7,8-dihydrothi-
azolo[4,5-¢]-benzoisoxazole (9{3,7}).

Yield: 83%; yellow solid; mp = 152—155 °C. IR (thin film,
selected peaks): v 1603, 1569, 1499, 734 cm™!. LRMS (ESI) m/z:
298.98 [M + H']. '"H NMR (CDCl;, 600 MHz): 6 8.39 (d, 2 H,
J=90Hz),816(dd, 1 H,J=7.8,12Hz),749(dd, 1 H,J =
7.8, 1.2 Hz),746 (d,2 H,J=9.0 Hz), 7.38 (m, 1 H), 7.33 (m, 1
H),3.38 (t,2H,J="7.8 Hz),3.24 (t, 2 H, J = 7.8 Hz). ®'C NMR
(CDCl;, 150 MHz): 6 171.1, 161.0, 157.2, 144.3, 136.0, 131.8,
131.6, 131.0, 130.8, 130.4, 130.3, 128.64, 128.63, 127.4, 127.3,
110.2, 22.3, 22.0.

3-(4-Chlorophenyl)-5-cyclohexyl-7,8-dihydrothiazolo[4,5-
e]benzo-isoxazole (9{3,8}).

Yield: 92%; colorless crystals; mp = 139—142 °C. IR (thin film,
selected peaks): v 2927, 2850, 1600, 1568, 1445, 1432, 734 cm ™.
LRMS (ESI) m/z: 371.12 [M + H']. 'H NMR (CDCl3, 600 MHz):
0839 (d,2H,J=84Hz),743(d,2 H,J = 84 Hz), 3.17 (m,
4H),295 (m, 1 H),2.15(,2H,/=108Hz), 1.87 (t, 1 H,J =
30Hz), 1.85(t, 1 H,J = 3.0 Hz), 1.74 (m, 1 H), 1.54 (m, 2 H),
1.44 (m, 2 H), 1.30 (m, 1 H). 3C NMR (CDCl;, 150 MHz): 6
174.6,170.7, 156.9, 1434, 135.8, 130.8, 128.5, 127.5, 124.8, 110.6,
424, 33.6, 26.03, 26.0, 22.4, 22.0.

3-(4-Chlorophenyl)-5-tert-butyl-7,8-dihydrothiazolo[4,5-
e]benzo-isoxazole (9{3,9}).

Yield: 86%; colorless crystals; mp = 134—136 °C. IR (thin film,
selected peaks): v 2969, 1604, 1502, 1432, 726 cm ™. LRMS (ESI)
mfz: 345.15 [M + H]."TH NMR (CDCls, 600 MHz): 6 8.47 (d, 2
H,J/=84Hz),743(d,2H,J=84Hz),3.17 (m, 4 H), 1.44 (s,
9 H). BC NMR (CDCl;, 150 MHz): 6 178.9, 170.7, 156.9, 143.2,
135.8, 130.9, 128.4, 127.6, 125.1, 110.6, 37.9, 30.9, 22.4, 22.0.

3-(4-Chlorophenyl)-5-isopropyl-7,8-dihydrothiazolo[4,5-
e]benzo-isoxazole (9{3,10}).
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Yield: 92%; colorless crystals; mp = 115—119 °C. IR
(thin film, selected peaks): v 2964, 2922, 2865, 1600,
1568, 1500, 1478, 1430, 734 cm~'. LRMS (ESI) m/z:
331.19 [M + H"]. '"H NMR (CDCl;, 600 MHz): 6 8.40
(d,2H,J=8.4Hz),7.43 (d,2 H, J = 8.4 Hz), 3.26 (sp,
1 H,J=6.6Hz),3.18 (m, 4 H), 1.42 (d, 6 H, J = 6.6
Hz). 3C NMR (CDCl;, 150 MHz): 6 175.6, 170.7, 157.0,
143.5,135.9, 130.8, 128.5, 127.5, 125.0, 110.6, 33.4, 23.0,
22.4,22.1.

3-(4-Chlorophenyl)-5-ethyl-7,8-dihydrothiazolo[4,5-e]ben-
zoisoxazole (9{3,11}).

Yield: 87%; colorless crystals; mp = 119—122 °C. IR
(thin film, selected peaks): v 2974, 1602, 1568, 1499, 1431,
726 cm™!. LRMS (ESI) m/z: 317.09 [M + H']. 'H NMR
(CDCl3, 600 MHz): 6 8.33 (d, 2 H, J = 8.4 Hz), 7.43 (d, 2
H, J = 8.4 Hz), 3.18 (m, 4 H), 3.00 (q, 2 H, J = 7.2 Hz),
1.40 (t, 3 H, J = 7.2 Hz). ®*C NMR (CDCl;, 150 MHz): 6
170.8, 170.5, 157.0, 143.6, 135.9, 130.8, 128.6, 127.5, 125.2,
110.5, 27.1, 22.4, 22.0, 13.9.

3-(4-Chlorophenyl)-5-propyl-7,8-dihydrothiazolo[4,5-
e]benzo-isoxazole (9{3,12}).

Yield: 93%; colorless crystals; mp = 117—120 °C. IR
(thin film, selected peaks): v 2958, 2933, 2876, 1603, 1568,
1502, 1431, 736 cm™!. LRMS (ESI) m/z: 331.12 [M + H*].
'"H NMR (CDCl;, 600 MHz): 6 8.33(d, 2 H, J = 8.4 Hz),
7.43(d, 2H, J=8.4 Hz),3.18 (m,4 H),294 (t,2H,J=7.2
Hz), 1.84 (m, 2 H), 1.05(t, 3 H, J = 7.2 Hz). *C NMR
(CDCl;, 150 MHz): 6 170.8, 168.9, 157.0, 143.7, 135.9,
130.7, 128.6, 127.5, 125.2, 110.5, 35.5, 23.1, 22.4, 22.0, 13.8.

3-(4-Methoxy)-5-(3-toluyl)-7,8-dihydrothiazolo[4,5-¢]ben-

zo-isoxazole (9{4,2}).
HsC,
N’:——
Sl

Yield: 87%; yellow crystals; mp = 119—121 °C. IR (thin
film, selected peaks): v 2926, 1608, 1513, 1428, 1249, 1175,
1069, 834, 728 cm™!. LRMS (ESI) m/z: 375.15 [M + H™].
'"H NMR (CDCls, 600 MHz): 6 8.40 (d, 2 H, J = 8.4 Hz),
7.71 (m, 2 H), 7.32 (m, 1 H), 7.21 (d, 1 H, J = 7.8 Hz),
7.04 (d, 2 H, J = 8.4 Hz), 3.89 (s, 3 H), 3.29—3.19 (m, 4
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H), 2.42 (s, 3 H). *C NMR (CDCl;, 150 MHz): 6 170.5,
165.7, 161.1, 157.8, 145.6, 138.7, 133.7, 131.0, 130.8, 129.0,
126.9, 126.1, 123.3, 121.4, 113.7, 110.3, 55.5, 22.4, 22.2,
21.6.
3-(4-Methoxy)-5-(4-toluyl)-7,8-dihydrothiazolo[4,5-¢]ben-

zo-isoxazole (9{4,3}).
N——’:
94

Yield: 88%; yellow crystals; mp = 151—153 °C. IR (thin
film, selected peaks): v 2916, 1608, 1514, 1428, 1246, 1178,
1031, 832, 811 cm™'. LRMS (ESI) m/z: 375.15 [M + H™].
'"H NMR (CDCls, 600 MHz): 6 8.40 (d, 2 H, J = 9.0 Hz),
7.81 (d,2 H,J=8.4Hz), 7.26 (m, 2 H), 7.05 (d, 2 H, J =
9.0 Hz), 3.91 (s, 3 H), 3.31—3.20 (m, 4 H), 2.41 (s, 3 H).
13C NMR (CDCls, 150 MHz): 6 170.5, 165.8, 161.0, 157.8,
145.6, 140.2, 131.2, 131.0, 129.7, 126.1, 125.7, 121.5, 113.7,
110.3, 55.5, 22.4, 22.2, 21.6.

3-(4-Methoxy)-5-(4-chlorophenyl)-7,8-dihydrothiazo-
lo[4,5-¢]-benzoisoxazole (9{4,7}).

Cl
N——’:
8l

Yield: 89%; yellow crystals; mp = 174 °C. IR (thin film,
selected peaks): v 2936, 1608, 1512, 1413, 1244, 1178, 1067,
1031, 826, 728 cm™!. LRMS (ESI) m/z: 395.09 [M + H*].
'"H NMR (CDCls, 600 MHz): 6 8.33 (d, 2 H, J = 8.4 Hz),
7.81(d,2H,J=284Hz), 739 (d,2H,J=84Hz), 7.03
(d,2 H,J=8.4Hz),3.90 (s, 3 H), 3.27—-3.19 (m, 4 H). 13C
NMR (CDCl;, 150 MHz): 6 170.6, 164.3, 161.2, 157.9,
146.0, 135.8, 132.4, 131.0, 129.4, 127.4, 126.7, 121.4, 113.8,
110.3, 55.6, 22.4, 22.3.

3-(4-Methoxy)-5-cyclohexyl-7,8-dihydrothiazolo[4,5-

e]benzo-isoxazole (9{4,8}).
N ::
o4

eQ
%

Yield: 88%; yellow crystals; mp = 137 °C. IR (thin film,
selected peaks): v 2916, 1610, 1514, 1428, 1254, 1175, 1031,
832 cm~!'. LRMS (ESI) m/z: 367.17 [M + H']. '"H NMR
(CDCl3, 600 MHz): 6 8.36 (d, 2 H, J = 9.0 Hz), 6.98 (d, 2
H,J=9.0 Hz), 3.91 (s, 3 H), 3.21—3.13 (m, 4 H), 2.96 (m,
1 H), 2.17 (m, 2 H), 1.87—1.84 (m, 2 H), 1.75—1.71 (m, 1
H), 1.64—1.53 (m, 2 H), 1.46—1.39 (m, 2 H), 1.32—1.28
(m, 1 H). BC NMR (CDCls, 150 MHz): 6 174.5, 170.4,
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161.0, 157.8, 143.9, 131.1, 124.5, 121.6, 113.8, 110.6, 55.5,
42.6, 33.7, 26.1, 22.6, 22.2.

3-(4-Methoxy)-5-isopropyl-7,8-dihydrothiazolo[4,5-¢]ben-
zo-isoxazole (9{4,10}).

MeO

Yield: 86%; yellow crystals; mp = 108—110 °C. IR (thin
film, selected peaks): v 2962, 1608, 1517, 1428, 1246, 1175,
1031, 832 cm™!. LRMS (ESI) m/z: 327.16 [M + H']. 'H
NMR (CDCls, 600 MHz): 6 8.36 (d, 2 H, J = 9.0 Hz), 6.98
(d,2H,J=9.0Hz),3.90 (s, 3 H), 3.27 (m, 1 H), 3.21-3.14
(m, 4 H), 1.41 (d, 6 H, J = 6.6 Hz). '*C NMR (CDCl;, 150
MHz): 6 175.3, 170.3, 161.0, 157.7, 143.9, 131.0, 124.6,
121.5, 113.7, 110.5, 55.4, 33.4, 23.1, 22.5, 22.1.

3-(4-Methoxy)-5-propyl-7,8-dihydrothiazolo[4,5-¢]ben-
zoisoxazole (9{4,12}).

Yield: 85%; yellow crystals; mp = 91 °C. IR (thin film,
selected peaks): v 2951, 1608, 1517, 1431, 1249, 1178, 1031,
832 cm~!. LRMS (ESI) m/z: 327.16 [M + H']. 'H NMR
(CDCl;, 600 MHz): ¢ 8.32 (d, 2 H, J = 9.0 Hz), 6.98 (d, 2
H, J = 9.0 Hz), 3.88 (s, 3 H), 3.20—3.16 (m, 4 H), 2.96 (t,
2H,J=72Hz), 1.84 (m, 2 H), 1.05 (t, 3 H, / = 7.2 Hz).
3C NMR (CDCl;, 150 MHz): 6 170.4, 168.8, 161.1, 157.8,
144.3, 131.0, 124.9, 121.6, 113.9, 110.5, 55.5, 35.6, 23.3,
22.6,22.2, 13.9.
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