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Abstract: A new one-pot four-component preparation of palhaituted thiazoles by a cascade Ugi/Wittig
cyclization has been developed. The four-component¢actions of the odorless
isocyano(triphenylphosphoranylidene)acetatesaldehydes2, amines3 and thiocarboxylic acid 4
produced 2,4,5-trisubstituted thiazoeg moderate to good yields in the presence othylamine. The
two-component reactions between isocyano(triphémdphoranylidene)acetatds and thiocarboxylic
acic 4 in the presence of triethylamine provided the gpomdingd,5-disubstituted thiazole§ in good
yields as well.

Key words. thiazole; Ugi reaction; Wittig reaction; isocyamgihenylphosphoranylidene)acetate;

thiocarboxylic acid

1. Introduction

Thiazoles are important heterocyclic compounds lseshey possess highly valuable skeletons widely
found in many biologically active compounds and mpfeceuticald!. A number of thiazole derivatives
have exhibited good biological activities, incluglinantibacteridt™, antifungaf?, anticancd?,
antitumofP™ and anti-inflammatory activiti€ Numerous synthetic methods to thiazoles have been

developefi™™. For examples, some fully substituted thiazolesewprepared by copper-catalyzed
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cyclization of a-imino-B-oxodithioesters with a-diazocarbonyfd. An efficient synthesis of
2,4,5-trisubstituted thiazoles was provided viargsctions ofi-nitroepoxides with thioureas under mild
condition&®!, Recently Zhu and co-workers described a metho?4¢b-trisubstituted thiazoles by one
equivalent of thiocarboxylic acids and two equivddeof isocyanides under the presence of Yttrium
Triflate!*Y. However, these methods suffer from some drawbacikh as harsh reaction conditions,
multistep synthesis and the use of the toxic ttemmsimetal catalysts. Hence, the development opEm
and convenient synthetic method to polysubstittitéaizoles is in growing demand for synthetic organi
and pharmaceutical chemists.

Owing to their exceptional synthetic efficiency aridgh atom economy, isocyanide based
multicomponent reactions (IMCRs) have attractecdagtention in the synthesis of diverse compotmds
the past decadé¥. Among the IMCRs, the Ugi reactions have drawrsiterable interest in synthesis of
organic molecules, especially heterocyclic compsunhder mild one-pot reaction conditiBls The
Wittig reaction is also a powerful synthetic toa ¢onstruct carbon-carbon double bonds between
phosphorus ylide and carbonyl compouffiisRecently, we have reported the synthesis of rewles
Wittig reagent isocyano(triphenylphosphoranylideaegtates 1 and its application in one-step
four-component preparation of oxazoles (Schemé®*Lafontinuing our interests in synthesis of
heterocycles via Ugi and Wittig reactié®s herein we wish to report a new efficient synthesf
polysubstituted thiazoles by cascade Ugi/Wittig lieation starting from  odorless

isocyano(triphenylphosphoranylidene)-acetdtey using thio S-acids instead of acids (Scheme 1b)
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Scheme 1. One-step four-component synthesis of oxazoles and thiazoles

2. Resultsand discussion

Firstly, we chose the four-component reaction afcyano(triphenylphosphoranylidene)acetate
4-trifluorobenzaldehyd@a, diethylamine3a, and thioacetic acida as the model reaction to optimize the
reaction condition (Table 1). Though four-component reaction of
isocyano(triphenylphosphoranylidene)acetdtesldehydes, amines and acids gave oxazoles stidbess
as we reported eaHy, the using of thio S-acid instead of acid failedproduce the corresponding
thiazoleba (Table 1, entry 1). We speculated that the thacts-was more acidic than the corresponding
acid, which might result in the decomposition afagano(triphenylphosphoranylidene)acetatdhen a
base (NE) was added to the reaction mixture to adjust thlatien acidity. As NE} (0.2 equiv) was
added to the reaction system, we were pleaseddadHiat the corresponding thiaz&a was produced in
27% vyield (entry 2). Increasing of the amount oft\f& 0.5 equiv promoted the yield to 58% (entry 3).
When NEt (1.0 equiv) was used, the best yield (90%) wasinbtl (entry 4). Further Increasing of the
amount of NEf to 2.0 equiv resulted in a relative lower yiel®¥6, entry 5). Changing of the solvent
from MeOH to CHCI,, toluene, CHCN or DMF gave a relative lower or even no yield/{®%6, entry 6-9)

as NEt (1.0 equiv) was added. As @El, was used as the solvent, the two component (bathseand
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4a) productba was also produced in minor amount (21% yield,yef)t Finally, as the inorganic bases
(Na,CO;, KyCOs, NaOH or KOH) were used, relative lower yields-@%6, entry 10-13) were obtained.

Therefore, the optimum reaction condition was idieat (Table 1, entry 4).

Table 1. Optimization of the Reaction Conditions®

o CF4 o,
H3CO)SfNC
PPh;
la 2o °HO Additive
[oj H3C)kSH o~ OCHs
3a 4a 5a
Entry  Solvent Addi.tive Yield®
(equiv.) (%)
1 MeOH . 0
2 MeOH NEt; (0.2) 27
3  MeOH NEt; (0.5) 58
4  MeOH NEt; (1.0) 90
5  MeOH NEt; (2.0) 68
6 CHCl:  NEt;(1.0) 71(21%!
7  Toluene  NEt; (1.0) 0
8 CHLCN  NEt; (1.0) 56
9 DMF NEt; (1.0) 0
10 MeOH Na,CO; (1.0) 54
11  MeOH K,CO; (1.0) 58
12 MeOH NaOH (1.0) 62
13 MeOH KOH (1.0) 78

[& General conditionsta (3.0 mmol),2a (3.0 mmol),3a (3.0 mmol), solvent (15 mL), bases (as above)) #2(3.0 mmol),
stirred in a sealed tube for 12 h at room tempezatliIsolated yields based dm. [ The two component (betweéa and

4a) productba was also produced in minor amount (21% yield).



Table 2. Substrate Scope of Thiazoles 5!

0 COOR?*

NC NEt;
1 3 403
R O)S( + R2CHO + R°R*NH + R5COSH R'R N\/Qi
PPh; s

1 2 3 4 rt

@\1 ‘ s %S %S/ O\)%s %S

o
o \
5a 90% 5b 73% 5c 91% 5d 83% 5e 86%
NO, NO,
é]/s C/ éy/s ; s N é]/ S ONE é]/ S,
/ / / N_/ N/ O\
o)
g 1 o ] o o 1 g 1
5 80% 5g 95% 5h 80%

5i 90% 5j 85%

%i m%i % Sh | :

s
{Q /
o
O K o K
5k 89% 51 82% 5m 75% 5n 83%
i]/s i s is C is
/ / N_/ /
o O o
K o \\ K
50 72%
° 5p 70% 5q 78% 5r 85%

General conditionst (3.0 mmol),2 (3.0 mmol),3 (3.0 mmol), solvent (15 mL), NE(3.0 mmol), ther (3.0 mmol),

stirred in a sealed tube for 12 h at room tempeeafliIsolated yields based dn

With the optimized conditions in hand, the substratope was then explored. The reactions were
carried out smoothly to give the corresponding32tdsubstituted thiazoleS with different substituents
of the reactants in moderate to good yields (T&ple/arious substituted aromatic aldehy@elearing

electron-withdrawing or electron-donating group evapplicable for the four-component reaction. The



aromatic aldehydes substituted by different electkithdrawing groups, such as chloréa{sd),

trifluoromethyl Ge-5h), nitro (i-5j), and bromo gk-5n), readily underwent the four-component reaction

to give thiazoleda-5n in 73-95% yields. Benzaldehyde apanethylbenzaldehyde were also feasible in

this transformation, givin§o and5p in 70-72% vyields. In addition, heterocyclic 2-thieenformaldehyde

was also utilized to synthesize the correspondiiazbles $g-5r) in moderate to good yields (78%-85%).

Different secondary aminesand thio S-acidd4 may be utilized in above one-pot cyclization tegare

thiazolesb. As indicated in Table 2, various cyclic or acydicids secondary amines, and aromatic or

aliphatic thio S-acid¢l readily occur one-pot cyclization at room tempemat leading to the smooth

formation of the trisubstituted thiazol®s These results demonstrated the superior compeththis

strategy to access diversely trisubstituted thesal

In the process of entry 6 on condition optimization trisubstituted thiazoleS, we found another

possible product. Through separation and purificetive confirmed that it was disubstituted thiazgde

and its yield reached 21%. Then direct two-componeaction of ylidela and thio S-acidla was then

undertook, however, the reaction gave complex mixin MeOH or CHCI,, which might be due to the

decomposition of isocyano(triphenylphosphoranylejacetatel under the acidic condition. In the

presence of 1 equiv of triethylamine to adjust sledution acidity, the reaction proceeded smoothly a

room temperature and the corresponding 4,5-digutedi thiazolésa was obtained in 51% (in MeOH) or

83% (in CHCI,) yield. We speculated that the reason might bettiepolarity of dichloromethane was

smaller than that of methanol. In the two-comporreaction, thiocarboxyl anio was more stable in

methanol, making it less likely for thiocarboxyliam 8 to attack isocyanid&2. In the less polar solvent

dichloromethane, thiocarboxyl anidhhad better activity so that two-component reactiook place

smoothly. In the four-component reaction, the pdatvent methanol was more conducive to the



formation of imine catio®, while thiocarboxyl anio® might be more active for attacking imine cattbn
We speculated that the formation of imine caomas the rate-determining step for the four-compbne
reaction. The other two-component reactions ofediti and thio S-acidgl were then carried out in
CH.CIl, (Table 3). Gratifyingly, different aliphatic androanatic thio S-acids can be used in the
two-component reactions to produce 4,5-disubstitthézoless in moderate to good yields. As shown in
Table 3, aliphatic thio S-acid$4-6d) and aromatic thio S-acid$e6s), regardless of para-substituted
thiobenzoic acids 6e-6k) or ortho-substituted thiobenzoic acidén{6s), were efficient for the

two-component reactions and a series of produetsre prepared under mild reaction condition.

Table 3. Preparation of Disubstituted Thiazoles 67"
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General conditionst (3.0 mmol), solvent (15 mL), NE{3.0 mmol), ther (3.0 mmol),stirred in a sealed tube for 12 h at

room temperaturé Isolated yields based dn



According to these above experiments, the plausibiction mechanism for 2,4,5-trisubstituted
thiazoles5 is proposed in scheme 2. The reaction involvesndiali condensation between aldehy@le
amine 3 and thio S-acid4 to give the iminium catior¥, with liberating of a molecule of @ and
conjugate base of the a@dThen the ylidel undergoes a nucleophilic addition to the iminiuettian 7 to
form the intermediat8, which is attacked by conjugate base of the thaxifl 8 via nucleophilic addition
to form the intermediat#0. Finally, an intramolecular Wittig reaction takgace through intermediafd

to give the produds.

Scheme 2. Possible mechanism for the formation of thiazole products 5
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Meanwhile, the possible reaction mechanism fortiituted thiazole§ was proposed in scheme 3. In
the presence of triethylamine, deprotonation abdarboxylic acidd could converted into thiocarboxyl
anion 8. Protonation of the isocyanide ylide generates the intermedial®, which is attacked by
conjugate base of the thio S-a&idhrough nucleophilic addition to give the intermadil3. Finally, an

intramolecular Wittig reaction takes place througtermediatel4 to produce the final product thiazoles



Scheme 3. Possible mechanism for the formation of thiazole products 6
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3. Conclusion

In conclusion, we have reported the synthesis 4f5Zrisubstituted thiazoles and 4,5-disubstituted
thiazoles via the four-component or two-componemii/Wittig reactions starting from the odorless
isocyano(triphenylphosphoranylidene)acetdteehe method afforded a facile and efficient sggt the
synthesis of various multisubstituted thiazoles diect one-pot cyclization under mild condition in

moderate to good yields, which makes it signifidargynthetic and medicinal chemistry.

4. Experimental

4.1 General

All experiments were carried out under an air afphese. Melting points were determined using an
X-4 model apparatus and were uncorrectedNMR were recorded in CDEbn a Varian Mercury 600
spectrometer and resonances were relative to Ti@g*H} NMR spectra were recorded in CQQin a
Varian Mercury 600 (150 MHz) with complete protogcdupling spectrophotometers (CRCI7.0 ppm).
MS were measured on a Finnigan Trace MS spectrontgésnentary analyses were taken on a Vario EL
Il elementary analysis instrument. The isocyampiiEnylphosphoranylidene)acetafesere prepared by

the method we reported previousty

4.2 Synthesis of trisubstituted thiazdtes

Typical Procedure for the Synthesis of trisubstituted thiazoles 5. A mixture of
9



isocyano(triphenylphosphoranylidene)acethté8.0 mmol), aldehyd@ (3.0 mmol), secondary amirg
(3.0 mmol) and thio S-acidl (3.0 mmol) and triethylamine (0.30 g, 3.0 mmol)svadirred in methanol (15
mL) at room temperature. After completion of thaatéon, the solvent was evaporated completely under
reduced pressure and the residue was purified lneochromatography with EtOAc/petroleum ether

(1:5) as the eluent to affofl
4.2.IMethyl 5-methyl-2-(morpholino(4-(trifluoromethylh@nyl) methyl) thiazole-4-carboxylatea]

Light yellow solid (1.080 g, 90%). Mp: 78-79 °G4 NMR (CDCk, 600 MHz)5 (ppm) 7.64 (d,) =
8.4 Hz, 2H, Ar-H), 7.60 (d] = 8.4 Hz, 2H, Ar-H), 4.85 (s, 1H, CH), 3.91 (s,,3BICH;), 3.73-3.72 (m,
4H, 20CH), 2.73 (s, 3H, Ch), 2.52-2.45 (m, 4H, 2NCH. *C NMR (CDCE, 150 MHZz)5 (ppm) 168.2,
162.5, 146.7, 142.3, 140.0, 130.2 {@c = 30 Hz), 128.7, 125.7, 123.7 (drc = 270 Hz), 72.8, 66.7,
52.2, 52.0, 13.2. MS (El, 70 eV): m/z (%) = 400q1®"), 315 (18), 283 (9), 255 (21), 159 (14). Anal.

Calcd for GgH19FsN205S: C, 53.99; H, 4.78; N, 7.00. Found: C, 53.755H6; N, 7.23.

4.2.2Methyl 2-((4-chlorophenyl) (dibutylamino)methyl)atethylthiazole-4-carboxylat&lf)

Operation as above. White solid (0.894 g, 73%). 54 °C."H NMR (CDCk, 600 MHz)& (ppm)
7.34-7.28 (m, 4H, Ar-H), 5.17 (s, 1H, CH), 3.89 8], OCH), 2.74 (s, 3H, Ch), 2.54-2.49 (m, 2H,
NCH,), 2.42-2.37 (m, 2H, NC}), 1.75-1.38 (m, 4H, 2C}j, 1.24-1.18 (m, 4H, 2C})j, 0.85 (t,J = 7.2 Hz,
6H, 2CH). *C NMR (CDCE, 150 MHz)3 (ppm) 170.6, 162.9, 146.1, 139.9, 137.3, 133.0,2,3128.5,
68.0, 52.0, 49.9, 28.6, 20.4, 14.0, 13.3. MS (BIgV): m/z (%) = 408 (100, [}, 280 (9), 245 (21), 220
(18), 128 (11). Anal. Calcd for £H,sCIN,O,S: C, 61.67; H, 7.15; N, 6.85. Found: C, 61.96737; N,

6.56.

4.2.3Methyl 2-((4-chlorophenyl) (pyrrolidin-1-yl) methyd-methylthiazole-4-carboxylatéd)

Operation as above. White solid (0.956 g, 91%). B100 °C.'*H NMR (CDCk, 600 MHz)5 (ppm)
7.47 (d,J=7.8 Hz, 2H, Ar-H), 7.29 (d] = 7.8 Hz, 2H, Ar-H), 4.71 (s, 1H, CH), 3.90 (s,,3BCH), 2.72
(s, 3H, CH), 2.52-2.48 (m, 4H, 2NCH, 1.79-1.78 (m, 4H, 2CHl *C NMR (CDCE, 150 MHz)3 (ppm)
170.4, 162.8, 146.4, 139.4, 139.2, 133.5, 129.8,8122.2, 53.2, 52.1, 23.4, 13.3. MS (El, 70 evjz
(%) = 350 (100, M), 280 (11), 248 (8), 220 (27), 186 (25). Anal. c@iafor G;H14CIN,O,S: C, 58.19; H,

5.46; N, 7.98. Found: C, 58.46; H, 5.18; N, 7.76.
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4.2.4Methyl 2-((4-chlorophenyl) (morpholino)methyl)-54mgdthiazole-4-carboxylates(l)

Operation as above. White solid (0.911 g, 83%). M5-116 °CH NMR (CDCk, 600 MHz)8 (ppm)
7.43 (d,J = 8.4 Hz, 2H, Ar-H), 7.31 (d] = 8.4 Hz, 2H, Ar-H), 4.75 (s, 1H, CH), 3.90 (s,,3BCH;), 3.71
(m, 4H, 20CH), 2.73 (s, 3H, Ch), 2.51-2.41 (m, 4H, 2NCHL. **C NMR (CDCE, 150 MHz)5 (ppm)
168.8, 162.3, 146.7, 139.9, 136.9, 133.9, 129.9,0172.7, 66.8, 52.2, 52.1, 13.3. MS (El, 70 av)z
(%) = 366 (100, M), 281 (7), 249 (14), 221 (28), 89 (23). Anal. @afor C;7H14CIN,O5S: C, 55.66; H,

5.22; N, 7.64. Found: C, 55.39; H, 5.03; N, 7.39.

4.2 .5Methyl 2-((diethylamino)(4-(trifluoromethyl) phehyhethyl)-5-methylthiazole-4-carboxylabe)

Operation as above. White solid (0.996 g, 86%). 8§97 °C."H NMR (CDCk, 600 MHz)& (ppm)
7.60-7.55 (m, 4H, Ar-H), 5.25 (s, 1H, CH), 3.89 8, OCH,), 2.74 (s, 3H, Ch), 2.69-2.63 (m, 2H,
NCH,), 2.56-2.51 (m, 2H, NC§), 1.01 (t,J = 7.2 Hz, 6H, 2Ch). *C NMR (CDCL, 150 MHz)3 (ppm)
170.2, 162.6, 146.1, 143.1, 139.8, 129.7°Jgc = 30 Hz), 128.9, 125.2, 123.8 (grc = 270 Hz), 68.1,
51.8, 43.0, 13.1, 11.0. MS (El, 70 eV): m/z (%) 863100, M), 315 (4), 283 (17), 255 (35), 72 (12).

Anal. Calcd for GgH»1F3N>O,S: C, 55.95; H, 5.48; N, 7.25. Found: C, 56.125H0; N, 7.43.

4.2.6Methyl 2-((dibutylamino)(4-(trifluoromethyl) phenyhethyl)-5-methylthiazole-4-carboxylats)(

Operation as above. Light yellow oil (1.061 g, 803} NMR (CDCkL, 600 MHz)§ (ppm) 7.58 (d,) = 7.8
Hz, 2H, Ar-H), 7.53 (dJ = 7.8 Hz, 2H, Ar-H), 5.27 (s, 1H, CH), 3.89 (s,,3BICH,), 2.75 (s, 3H, Ch),
2.56-2.51 (m, 2H, NC), 2.43-2.38 (m, 2H, NCH), 1.52-1.41 (m, 4H, 2CH|, 1.26-1.22 (m, 4H, 2CH),
0.85 (t,J = 7.2 Hz, 6H, 2Ch). *C NMR (CDC}, 150 MHz)$ (ppm) 169.8, 162.7, 146.0, 142.7, 140.0,
129.7 (9,2Jr.c = 30 Hz), 129.1, 125.1, 123.9 (Gr.c = 270 Hz), 68.0, 51.8, 49.8, 28.6, 20.3, 13.8113.
MS (El, 70 eV): m/z (%) = 442 (100, ) 315 (9), 283 (14), 255 (16), 128 (19). Anal. ciafor

CoH2oF3N20,S: C, 59.71; H, 6.61; N, 6.33. Found: C, 60.0; 906N, 6.10.

4.2. Methyl 5-methyl-2-(pyrrolidin-1-yl(4-(trifluoromey)phenyl)methyl)thiazole-4-carboxylategj

Operation as above. Light yellow oil (1.094 g, 95%) NMR (CDCk, 600 MHz)3 (ppm) 7.67 (d) = 7.8
11



Hz, 2H, Ar-H), 7.58 (d,J = 8.4 Hz, 2H, Ar-H), 4.81 (s, 1H, CH), 3.90 (s,,3BICH), 2.72 (s, 3H, CHh),
2.53-2.51 (m, 4H, 2NC}), 1.81-1.80 (m, 4H, 2CHl. *C NMR (CDCE, 150 MHz)3 (ppm) 169.8, 162.7,
146.4, 144.6, 139.5, 129.9 (G.c = 30 Hz), 128.2, 125.6, 123.9 (Jr.c = 270 Hz), 72.4, 53.1, 52.0,
23.4, 13.2. MS (El, 70 eV): m/z (%) = 384 (1000)MB14 (6), 254 (13), 172 (17), 144 (19). Anal. €&l

for CigH19FsN20O,S: C, 56.24; H, 4.98; N, 7.29. Found: C, 56.515H9; N, 7.01.

4.2.8Methyl 2-((4-chlorophenyl) (diethylamino)methyljstethylthiazole-4-carboxylatélt)

Operation as above. White solid (0.845 g, 80%). K78 °C.*H NMR (CDCk, 600 MHz)5 (ppm) 7.40
(d,J = 7.8 Hz, 2H, Ar-H), 7.29 (d] = 8.4 Hz, 2H, Ar-H), 5.15 (s, 1H, CH), 3.89 (s,,3BICH;), 2.73 (s,
3H, CHy), 2.67-2.61 (m, 2H, NC}), 2.56-2.50 (m, 2H, NC§), 0.99 (t,J = 7.2 Hz, 6H, 2CH.**C NMR
(CDCls, 150 MHz)8 (ppm) 170.0, 162.8, 146.2, 139.8, 137.7, 133.0,0,3128.6, 68.1, 52.0, 43.0, 13.3,
11.1. MS (El, 70 eV): m/z (%) = 352 (100,"M281 (13), 249 (7), 221 (17), 186 (25). Anal. c@afor

C17/H21CINO,S: C, 57.86; H, 6.00; N, 7.94. Found: C, 58.136122; N, 8.12.

4.2 .9Methyl 5-methyl-2-((4-nitrophenyl) (pyrrolidin-1jyinethyl) thiazole-4-carboxylatéij

Operation as above. Light yellow solid (0.975 g%0Mp: 127-128 °C*H NMR (CDCk, 600 MHz)5
(ppm) 8.19 (dJ = 8.4 Hz, 2H, Ar-H), 7.74 (d) = 7.8 Hz, 2H, Ar-H), 4.88 (s, 1H, CH), 3.91 (s,,3H
OCHg), 2.73 (s, 3H, CH), 2.54-2.52 (m, 4H, 2NC}), 1.83-1.82 (m, 4H, 2CH. **C NMR (CDCE, 150
MHz) & (ppm) 169.0, 162.7, 147.7, 147.3, 146.7, 139.8,8,2124.0, 72.2, 53.1, 52.1, 23.4, 13.4. MS (E|,
70 eV): m/z (%) = 361 (100, W, 292 (15), 260 (8), 232 (14), 70 (16). Anal. @afor Ci;H;0N30,S: C,

56.50; H, 5.30; N, 11.63. Found: C, 56.73; H, 5/8211.36.

4.2.10 Ethyl 5-(4-methoxyphenyl)-2-((4-nitrophenyl) (pijkn-1-yl) methyl) thiazole-4-carboxylatg)

Operation as above. Light yellow solid (1.227 g%85Mp: 142-143 °C*H NMR (CDCk, 600 MHz)5
(ppm) 8.21 (dJ = 7.8 Hz, 2H, Ar-H), 7.67 (d] = 7.8 Hz, 2H, Ar-H), 7.41 (d] = 7.8 Hz, 2H, Ar-H), 6.93

(d, J = 7.8 Hz, 2H, Ar-H), 4.96 (s, 1H, CH), 4.27 {t= 8.4 Hz, 2H, OCH), 3.85 (s, 3H, OCH),
2.48-2.44 (m, 4H, 2NC}), 1.61-1.47 (m, 6H, 3CH, 1.21 (t,J = 6.0 Hz, 3H, Ch). **C NMR (CDCE,

150 MHz)s (ppm) 170.7, 162.1, 160.3, 148.0, 147.3, 146.0,d,3L31.1, 129.5, 123.8, 122.5, 113.5, 72.8,

61.2, 55.3, 52.8, 25.9, 24.1, 14.1. MS (EI, 70 eWjz (%) = 481 (100, K), 397 (30), 351 (9), 323 (14),
12



276 (21). Anal. Calcd for £H,7N30sS: C, 62.35; H, 5.65; N, 8.73. Found: C, 62.645191; N, 8.90.

4.2.11 Ethyl 2-((4-bromophenyl) (piperidin-1-yl) methyhghenylthiazole-4-carboxylat®k)

Operation as above. White solid (1.292 g, 89%). M0-101 °CH NMR (CDCk, 600 MHz)3 (ppm)
7.47-7.35 (m, 9H, Ar-H), 4.79 (s, 1H, CH), 4.274(n, 2H, CH), 2.47-2.40 (m, 4H, 2NC}), 1.58-1.45
(m, 6H, 3CH), 1.16 (t,J = 7.2 Hz, 3H, CH). **C NMR (CDCL, 150 MHz)5 (ppm) 172.9, 162.1, 147.3,
139.5, 137.7, 131.7, 130.8, 129.8, 128.9, 128.0,71772.9, 61.1, 52.9, 26.0, 24.3, 13.9. MS (EleWY:
m/z (%) = 484 (100, K), 415 (13), 260 (17), 207 (13), 186 (9). Anal. @alor G4H,sBrN,O,S: C, 59.38;

H, 5.19; N, 5.77. Found: C, 59.66; H, 5.41; N, 5.55

4.2.12  Ethyl 2-((4-bromophenyl) (morpholino)methyl)-5-phkiiazole-4-carboxylates()

Operation as above. Light yellow solid (1.196 g%$2Mp: 82-83 °C.'H NMR (CDCk, 600 MHz)5
(ppm) 7.50-7.40 (M, 9H, Ar-H), 4.81 (s, 1H, CH)23.(t,J = 7.8 Hz, 2H, CH), 3.72 (s, 4H, 20C}),
2.55-2.50 (m, 4H, 2NC, 1.16 (t,J = 7.2 Hz, 3H, CH). *C NMR (CDCE, 150 MHz)& (ppm) 171.2,
161.9, 147.5, 139.7, 137.2, 132.0, 130.5, 130.9,812129.1, 128.0, 122.2, 72.9, 66.9, 61.2, 523%.1
MS (El, 70 eV): m/z (%) = 486 (100, ) 401 (22), 329 (16), 188 (13), 77 (9). Anal. @alior

Co3H23BrN,O5S: C, 56.68; H, 4.76; N, 5.75. Found: C, 56.914198; N, 5.90.

4.2.13 Ethyl 2-((4-bromophenyl) (diethylamino)methyl)-5efdlorophenyl) thiazole-4-carboxylatér)

Operation as above. White solid (1.139 g, 75%). 91 °C."H NMR (CDCk, 600 MHz)& (ppm)
7.48-7.36 (m, 8H, Ar-H), 5.20 (s, 1H, CH), 4.26Jtz 7.2 Hz, 2H, OCH), 2.72-2.66 (m, 2H, NC}),
2.58-2.52 (m, 2H, NC}), 1.20 (t,J = 7.2 Hz, 3H, CH), 1.02 (t.J = 7.2 Hz, 6H, 2Ch). **C NMR (CDCE,
150 MHz)$ (ppm) 174.0, 161.9, 145.8, 139.7, 137.6, 135.1,68,3131.1, 130.5, 129.2, 128.2, 121.7, 68.1,
61.2, 43.1, 14.0, 11.2. MS (El, 70 eV): m/z (%)G6%100, M), 434 (19), 362 (7), 155 (13), 72 (9). Anal.

Calcd for G3H24BrCIN,0,S: C, 54.39; H, 4.76; N, 5.52. Found: C, 54.654197; N, 5.40.

4.2.14  Ethyl 5-benzyl-2-((4-bromophenyl) (piperidin-1-giethyl) thiazole-4-carboxylatér)

Operation as above. White solid (1.240 g, 83%). BIp88 °C."H NMR (CDCk, 600 MHz)& (ppm)
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7.42-7.25 (m, 9H, Ar-H), 4.71 (s, 1H, CH), 4.5228|, CH), 4.40 (q,J = 7.2 Hz, 2H, OCH), 2.38-2.29
(m, 4H, 2NCH), 1.52-1.41 (m, 6H, 3CH, 1.36 (t,J = 7.2 Hz, 3H, Ch). *C NMR (CDCE, 150 MHz)3
(ppm) 171.3, 162.3, 150.5, 139.8, 139.1, 137.9,6,31130.2, 128.7, 128.6, 126.8, 121.6, 72.8, 63219,
33.7, 25.9, 24.2, 14.3. MS (El, 70 eV): m/z (%) 884100, M), 417 (17), 369 (9), 147 (12), 84 (19).

Anal. Calcd for GsH»;BrN,O,S: C, 60.12; H, 5.45; N, 5.61. Found: C, 60.405157; N, 5.49.

4.2.15 Ethyl 5-methyl-2-(phenyl(pyrrolidin-1-yl) methyhiazole-4-carboxylatesp)

Operation as above. Light yellow solid (0.713 g%J2Mp: 45-46 °C*H NMR (CDCk, 600 MHz)5
(ppm) 7.54 (d,) = 7.2 Hz, 2H, Ar-H), 7.31 (1) = 7.2 Hz, 2H, Ar-H), 7.24 (1 = 7.2 Hz, 1H, Ar-H), 4.75
(s, 1H, CH), 4.39 (@) = 6.6 Hz, 2H, OCH), 2.69 (s, 3H, Ch), 2.54-2.51 (m, 4H, 2NC}), 1.79 (s, 4H,
2CHy), 1.37 (t,J = 7.2 Hz, 3H, CH). *C NMR (CDC}, 150 MHz)3 (ppm) 170.6, 162.5, 145.7, 140.7,
139.8, 128.6, 127.9, 127.8, 72.9, 60.9, 53.2, 2B44, 13.4. MS (El, 70 eV): m/z (%) = 330 (100;)M
261 (16), 215 (19), 187 (13), 91 (8). Anal. Calod €;¢H.,N,O,S: C, 65.42; H, 6.71; N, 8.48. Found: C,

65.60; H, 6.49; N, 8.31.

4.2.16  Ethyl 5-methyl-2-(pyrrolidin-1-yl(p-tolyl) methythiazole-4-carboxylate5p)

Operation as above. White solid (0.722 g, 70%). Mp-105 °C*H NMR (CDCk, 600 MHz)8 (ppm)
7.42 (dJ = 7.8 Hz, 2H, Ar-H), 7.12 (d] = 7.2 Hz, 2H, Ar-H), 4.70 (s, 1H, CH), 4.38 (b= 7.2 Hz, 2H,
OCHy), 2.69 (s, 3H, Ch), 2.53-2.49 (m, 4H, 2NC})|, 2.31 (s, 3H, Ch), 1.78 (s, 4H, 2Ch), 1.37 (tJ =
7.2 Hz, 3H, CH). **C NMR (CDCE, 150 MHz)§ (ppm) 171.0, 162.5, 145.6, 139.8, 137.9, 137.5,32
127.8, 72.6, 60.9, 53.2, 23.4, 21.1, 14.4, 13.4.(HIS70 eV): m/z (%) = 344 (100, W 275 (17), 229
(14), 201 (12), 105 (9). Anal. Calcd fordH,4N,0,S: C, 66.25; H, 7.02; N, 8.13. Found: C, 66.41; H,

7.30; N, 8.00.

4.2.17  Ethyl 2-((diethylamino)(thiophen-2-yl) methyl)-5eptylthiazole-4-carboxylates)

Operation as above. Light yellow oil (0.936 g, 78%) NMR (CDCk, 600 MHz) (ppm) 7.50-7.29 (m,
6H, Ar-H), 7.06-6.96 (m, 2H, Ar-H), 5.57 (s, 1H, GH4.27-4.24 (m, 2H, C§), 2.72-2.58 (m, 4H,
2NCH,), 1.18 (t,J = 7.2 Hz, 3H, Ch), 1.09 (t,J = 7.2 Hz, 6H, 2Ch). *C NMR (CDCL, 150 MHz)5
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(ppm) 172.2, 162.2, 147.1, 142.1, 139.6, 130.8,8,28.9, 128.0, 127.1, 126.3, 125.7, 63.3, 64318,
13.9, 12.2. MS (El, 70 eV): miz (%) = 400 (100%)MB28 (14), 283 (18), 255 (9), 168 (15). Anal.hal

for C;1H24N20,S;: C, 62.97; H, 6.04; N, 6.99. Found: C, 63.13; 266N, 7.17.

4.2.18 Ethyl 5-phenyl-2-(piperidin-1-yl(thiophen-2-yl) rhgt) thiazole-4-carboxylates()

Operation as above. Light yellow oil (1.051 g, 85%) NMR (CDCk, 600 MHz)5 (ppm) 7.49-7.29 (m,
6H, Ar-H), 7.08-6.95 (m, 2H, Ar-H), 5.19 (s, 1H, §;H4.28-4.23 (m, 2H, C}), 2.55-2.46 (m, 4H,
2NCH,), 1.62-1.45 (m, 6H, 3CH), 1.18 (t,J = 7.2 Hz, 3H, Ch). *C NMR (CDCL, 150 MHz)§ (ppm)
172.1, 162.1, 147.4, 142.0, 139.5, 130.8, 129.8,9,2128.0, 127.0, 126.5, 125.9, 68.2, 61.1, 5266),
24.3, 14.0. MS (El, 70 eV): m/z (%) =412 (100})MB29 (13), 283 (12), 255 (9), 80 (17). Anal. Calor

CoH24N20,S;: C, 64.05; H, 5.86; N, 6.79. Found: C, 64.26; 36N, 6.51.

4.3 Synthesis of disubstituted thiazdes
Typical Procedure for the Synthesis of disubstituted thiazoles 6. To a solution of

isocyano(triphenylphosphoranylidene)acetht3.0 mmol) and triethylamine (0.30 g, 3.0 mmol)dry
dichloromethane (15 mL) was added thio S-ai@.0 mmol) at room temperature. After completidn o
the reaction, the solvent was removed under redpeesdsure. The residue was purified by column

chromatography with EtOAc/petroleum ether (1:4¢kaent to gives.

4.3.1Methyl 5-methylthiazole-4-carboxylaéa)

White solid (0.391 g, 83%). Mp: 60-61 °C ffitl mp 62-65 °C)*H NMR (CDCk, 600 MHz)$ (ppm)
8.59 (s, 1H, CH), 3.96 (s, 3H, OGH2.82 (s, 3H, Ch. *C NMR (CDCE, 150 MHz)5 (ppm) 162.7,
149.0, 144.8, 141.6, 52.0, 12.9. MS (El, 70 eV) (@4 = 157 (100, M), 146 (21), 122 (7), 115 (13), 77

(19).

4.3.2 Ethyl 5-methylthiazole-4-carboxyla6i)

Operation as above. White solid (0.405 g, 79%). B§86 °C (lit**! mp 89-90 °C)*H NMR (CDCE,

600 MHz)3 (ppm) 8.59 (s, 1H, CH), 4.43 (d= 7.2 Hz, 2H, Ch), 2.81 (s, 3H, Ch), 1.43 (tJ = 7.2 Hz,
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3H, CHy). °C NMR (CDC}, 150 MHz)5 (ppm) 162.3, 149.0, 144.5, 141.9, 61.0, 14.3,.129 (EI, 70

eV) miz (%) = 171 (100), 168 (8), 138 (13), 136)(120 (16).

4.3.3 Methyl 5-benzylthiazole-4-carboxylabe)(

Operation as above. Light yeIIOW[Eﬁl (0.545 g, 78%)*H NMR (CDCk, 600 MHz)§ (ppm) 8.59 (s, 1H,
CH), 7.33-7.25 (m, 5H, Ar-H), 4.61 (s, 2H, @H3.97 (s, 3H, OCH. *C NMR (CDCE, 150 MHz)3
(ppm) 162.7, 150.2, 150.1, 140.9, 139.0, 128.7,68,2827.0, 52.2, 33.2. MS (El, 70 eV): m/z (%) 323

(100, M"), 200 (16), 171 (8), 145 (12), 102 (9).

4.3.4 Ethyl 5-benzylthiazole-4-carboxylagel

Operation as above. White solid (0.558 g, 75%). B®B51 °C (Iit?® mp 49-50 °C)*H NMR (CDCk,
600 MHz)5 (ppm) 8.62 (s, 1H, CH), 7.33-7.27 (m, 5H, Ar-H) 2 (s, 2H, CH), 4.45 (q,J = 7.2 Hz, 2H,
CH,), 1.43 (t,J = 7.2 Hz, 3H, Ch). *C NMR (CDC}, 150 MHz)$ (ppm) 162.3, 150.3, 149.8, 141.3,
139.1, 128.8, 128.7, 127.0, 61.3, 33.3, 14.3. MST&eV): m/z (%) = 247 (100, |, 201 (18), 146 (11),

136 (14), 91 (7).

4.3.5 Ethyl 5-(4-nitrophenyl) thiazole-4-carboxgdbe)

Operation as above. White solid (0.784 g, 94%). Vg8-139 °CH NMR (CDCk, 600 MHz)3 (ppm)
8.90 (s, 1H, CH), 8.30 (d,= 8.4 Hz, 2H, Ar-H), 7.71 (d] = 7.8 Hz, 2H, Ar-H), 4.35 (g] = 6.6 Hz, 2H,
CH,), 1.31 (t,J = 7.2 Hz, 3H, Ch). *C NMR (CDCL, 150 MHz)$ (ppm) 161.4, 152.4, 148.0, 143.5,
142.2, 136.8, 131.1, 123.2, 61.7, 14.0. MS (ElgV) m/z (%) = 278 (100, K), 232 (15), 205 (12), 186
(20), 159 (14). Anal. Calcd for,eH;oN,0O,4S: C, 51.79; H, 3.62; N, 10.07. Found: C, 51.533183; N,

10.30.

4.3.6 Methyl 5-(4-chlorophenyl) thiazole-4-carbatgl 6f)

Operation as above. White solid (0.676 g, 89%). BB89 °C (lit?”! mp 88-90 °C)*H NMR (CDCE,
600 MHz) 8 (ppm) 8.79 (s, 1H, CH), 7.47-7.41 (m, 4H, Ar-H)8B (s, 3H, OCH). **C NMR (CDCE,

150 MHz)$ (ppm) 162.1, 151.4, 145.6, 140.8, 135.6, 131.8,4,2128.2, 52.3. MS (El, 70 eV): m/z (%)
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= 253 (100, M), 221 (13), 194 (15), 167 (17), 123 (32).

4.3.7Ethyl 5-(4-chlorophenyl) thiazole-4-carboxgl#g)

Operation as above. White solid (0.705 g, 88%). l7-148 °C (lit?® mp 147-148 °C)!H NMR
(CDCl, 600 MHz)5 (ppm) 8.79 (s, 1H, CH), 7.46-7.40 (M, 4H, Ar-H)33 (q,J = 7.2 Hz, 2H, Ch),
1.30 (,J = 7.2 Hz, 3H, Ck). *C NMR (CDC, 150 MH2)5 (ppm) 161.6, 151.4, 145.2, 141.3, 135.4,

131.2, 128.3, 61.4, 14.0. MS (El, 70 eV): m/z (%967 (100, M), 221 (14), 194 (11), 167 (9), 122 (6).

4.3.8 Methyl 5-(4-methoxyphenyl) thiazole-4-carliabey(6h)

Operation as above. White solid (0.650 g, 87%). 8889 °C*H NMR (CDCk, 600 MHz)5 (ppm) 8.72
(s, 1H, CH), 7.48 (d) = 8.4 Hz, 2H, Ar-H), 6.96 (d] = 8.4 Hz, 2H, Ar-H), 3.87 (s, 3H, OGH 3.85 (s,
3H, OCH). **C NMR (CDCE, 150 MHz)3 (ppm) 162.3, 160.4, 150.6, 147.2, 139.8, 131.3,8,2113.6,
55.2, 52.2. MS (El, 70 eV): m/z (%) = 249 (100,)M218 (5), 191 (14), 164 (21), 119 (18). Anal. &kl

for C12H1aINOsSS: C, 57.82; H, 4.45; N, 5.62. Found: C, 57.554H9; N, 5.44.

4.3.9%thyl 5-(4-methoxyphenyl) thiazole-4-carboxyld® (

Operation as above. Light yeIIOW[Eﬁl (0.679 g, 86%)*H NMR (CDCk, 600 MHz)3 (ppm) 8.73 (s, 1H,
CH), 7.46 (dJ = 7.8 Hz, 2H, Ar-H), 6.95 (d] = 7.8 Hz, 2H, Ar-H), 4.34 (g} = 6.0 Hz, 2H, CH)), 3.85 (s,
3H, OCH), 1.31 (t,J = 6.6 Hz, 3H, CH). *C NMR (CDC}, 150 MHz)3 (ppm) 162.0, 160.4, 150.7,
146.8, 140.4, 131.3, 122.0, 113.6, 61.2, 55.3,.1M3 (El, 70 eV): m/z (%) = 263 (100, W 217 (13),

190 (17), 163 (21), 149 (6).

4.3.10 Methyl 5-(p-tolyl) thiazole-4-carboxylatéjj

Operation as above. White solid (0.615 g, 88%). Kp71 °C.*H NMR (CDCk, 600 MHz)5 (ppm) 8.74
(s, 1H, CH), 7.41 (d) = 7.8 Hz, 2H, Ar-H), 7.24 (d] = 7.8 Hz, 2H, Ar-H), 3.87 (s, 3H, OGH 2.41 (s,
3H, CHs). °C NMR (CDCE, 150 MHz)5 (ppm) 162.3, 150.9, 147.3, 140.2, 139.5, 129.8,9,2126.7,
52.2, 21.3. MS (El, 70 eV): m/z (%) = 233 (100)M201 (5), 175 (21), 146 (14), 103 (9). Anal. Glor

Ci2HuNOSS: C, 61.78; H, 4.75; N, 6.00. Found: C, 61.994194; N, 6.13.
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4.3.11 Ethyl 5-(p-tolyl) thiazole-4-carboxylagky

Operation as above. White solid (0.637 g, 86%). W79 °C (Iit*® mp 81-82 °C)*H NMR (CDCk,
600 MHz)& (ppm) 8.74 (s, 1H, CH), 7.40 (7= 7.8 Hz, 2H, Ar-H), 7.23 (d] = 7.8 Hz, 2H, Ar-H), 4.33
(q,J = 7.2 Hz, 2H, CH), 2.40 (s, 3H, Ch), 1.30 (t J = 7.2 Hz, 3H, Ch). *C NMR (CDCk, 150 MHz)&
(ppm) 161.8, 150.9, 146.8, 140.7, 139.3, 129.8,8,286.9, 61.2, 21.2, 14.0. MS (El, 70 eV): m/3 &6

247 (100, M), 201 (5), 174 (13), 147 (24), 103 (18).

4.3.12 Methyl 5-phenylthiazole-4-carboxyladé)

Operation as above. White solid (0.558 g, 85%). 89100 °C (lit?”! mp 98-100 °C)*H NMR (CDCE,
600 MHz) 8 (ppm) 8.77 (s, 1H, CH), 7.53-7.43 (m, 5H, Ar-H)3@ (s, 3H, OCh). 2*C NMR (CDCL,
150 MH2)5 (ppm) 162.2, 151.2, 146.9, 140.5, 129.9 129.8,3,298.1, 52.2. MS (El, 70 eV): m/z (%) =

219 (100, M), 187 (6), 160 (25), 132 (15), 89 (9).

4.3.13 Ethyl 5-phenylthiazole-4-carboxylaténg)

Operation as above. Light yellow &' (0.587 g, 84%)'H NMR (CDCk, 600 MHz)$ (ppm) 8.74 (s, 1H,
CH), 7.49-7.38 (m, 5H, Ar-H), 4.30 (d,= 10.2 Hz, 2H, Ch), 1.26 (t.J = 10.8 Hz, 3H, CH). °C NMR
(CDCl;, 150 MH2)3 (ppm) 161.8, 151.2, 146.4, 141.1, 130.0, 129.9,22128.1, 61.2, 14.0. MS (El, 70

eV): miz (%) = 233 (100, K}, 188 (13), 161 (23), 134 (9), 89 (14).

4.3.14 Methyl 5-(2-fluorophenyl) thiazole-4-carboxylan)

Operation as above. White solid (0.512 g, 72%). Mp78 °C (lit** mp 80-82 °C)*H NMR (CDCE,
600 MHz) 5 (ppm) 8.86 (s, 1H, CH), 7.46-7.40 (m, 2H, Ar-H)24-7.17 (m, 2H, Ar-H), 3.86 (s, 3H,
OCH;). °C NMR (CDCE, 150 MHz)5 (ppm) 161.9, 159.5 (dJe.c = 240 Hz), 152.3, 142.7, 139.0, 131.7,
131.4 (92Jr.c = 15 Hz), 123.9, 118.1, 115.8 (ds.c = 15 Hz), 52.3. MS (El, 70 eV): m/z (%) = 237 (100

M*), 205 (15), 175 (8), 151 (11), 107 (14).

18



4.3.15 Ethyl 5-(2-fluorophenyl) thiazole-4-carboxyla&o)

Operation as above. White solid (0.535 g, 71%). B®63 °C (Iit?® mp 65-66 °C)*H NMR (CDCk,
600 MHz)8 (ppm) 8.86 (s, 1H, CH), 7.45-7.39 (m, 2H, Ar-H)23-7.16 (m, 2H, Ar-H), 4.31 (d,= 7.2
Hz, 2H, CH), 1.24 (tJ = 7.2 Hz, 3H, Ch). *C NMR (CDC}, 150 MHz)3 (ppm) 161.5, 159.6 (dJe.c
= 255 Hz), 152.3, 143.3, 138.5, 131.7, 131.3%gc = 15 Hz), 123.8, 118.3, 115.7 (@rc = 15 Hz),

61.3, 13.9. MS (El, 70 eV): m/z (%) = 251 (100)MR05 (7), 178 (13), 151 (20), 107 (9).

4.3.16 Methyl 5-(2-chlorophenyl) thiazole-4-carboxylaép)

Operation as above. White solid (0.600 g, 79%). 897 °C*H NMR (CDCk, 600 MHz)5 (ppm) 8.87
(s, 1H, CH), 7.51 (dJ = 8.4 Hz, 1H, Ar-H), 7.41-7.33 (m, 3H, Ar-H), 3.8, 3H, OCH). *C NMR
(CDCl;, 150 MHz)$ (ppm) 161.6, 152.3, 143.0, 142.6, 133.9, 131.6,5,3129.6, 129.3, 126.4, 52.3. MS
(El, 70 eV): m/z (%) = 253 (100, W 222 (14), 218 (24), 167 (9), 123 (11). Anal. cthalfor

CuHsCINO,S: C, 52.08; H, 3.18; N, 5.52. Found: C, 52.24317; N, 5.34.

4.3.17 Ethyl 5-(2-chlorophenyl) thiazole-4-carboxylagg)

Operation as above. White solid (0.561 g, 70%). 4$8-169 °C (lif*®® mp 166-167 °C)H NMR
(CDCls, 600 MHZ)5 (ppm) 8.87 (s, 1H, CH), 7.50 (d,= 7.8 Hz, 1H, Ar-H), 7.40-7.32 (m, 3H, Ar-H),
4.25 (9, = 7.2 Hz, 2H, CH), 1.17 (t,J = 7.2 Hz, 3H, CH). *C NMR (CDCk, 150 MHz)$ (ppm) 161.2,
152.3, 143.6, 142.2, 134.1, 131.6, 130.4, 129.9,512126.4, 61.2, 13.8. MS (El, 70 eV): m/z (%) 672

(100, MY, 231 (7), 203 (11), 166 (14), 122 (16).

4.3.18 Methyl 5-(2-methoxyphenyl) thiazole-4-carboxyl&g (

Operation as above. White solid (0.523 g, 70%). k%73 °C.*H NMR (CDCk, 600 MHz)5 (ppm) 8.83
(s, 1H, CH), 7.36-7.24 (m, 4H, Ar-H), 3.80 (s, 3BICH,), 2.18 (s, 3H, OCH. *°C NMR (CDC, 150
MHz) & (ppm) 161.7, 151.9, 145.9, 142.1, 137.2, 130.0,9,2129.5, 129.3, 125,4, 52.2, 20.0. MS (El, 70
eV): miz (%) = 249 (100, K), 233 (7), 201 (12), 174 (15), 146 (21). Anal. c@iafor G,H;;NOsS: C,

57.82; H, 4.45; N, 5.62. Found: C, 58.01; H, 4N45.74.

19



4.3.19 Ethyl 5-(2-methoxyphenyl) thiazole-4-carboxylds (

Operation as above. White solid (0.560 g, 71%). 48-139 °C (lif*®® mp 142-143 °C)!H NMR
(CDCls, 600 MHz)8 (ppm) 8.83 (s, 1H, CH), 7.35-7.23 (m, 4H, Ar-H)23 (q,J = 7.2 Hz, 2H, CH),
2.18 (s, 3H, OCh), 1.16 (t,J = 7.2 Hz, 3H, Ch). *C NMR (CDCk, 150 MHz)$ (ppm) 161.4, 151.8,
145.4, 142.6, 137.2, 129.9, 129.8, 129.2, 125.41,620.0, 13.8. MS (El, 70 eV): m/z (%) = 263 (100,

M™), 247 (5), 201 (17), 174 (6), 146 (9).
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