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e General & experimental procedures with all spéciasa

General Informations

Dioxane was distilled from benzophenone/Na andetwduwas distilled from calcium
hydride. Melting points are uncorrected. Columnoohatography was performed using silica
gel (mesh size 60-80 mestH NMR and**C NMR spectra were recorded at 300 MHz.
Chemical shiftsd) are given as ppm relative to the residual solpeatk. Microanalyses were
carried out at the analytical laboratory of our Bement (IRCOF). Commercially available
halogenoaromatics, 2-(dicyclohexylphosphino)biphe{@y-JohnPhos Buchwald’s ligand),
and 1,3-bis-(mesitylimidazolyl)carbene (IMes) wased without further purification.

UV-visible and fluorescence spectroscopy

UV-visible spectra were obtained on a Varian Cadysban spectrophotometer, in a quartz
Suprasil cell (Hellma, 100-QS, 10 x 10 mm, 3500. |4) Cary Eclipse fluorescence
spectrophotometer Varian was used to measure Sw@lon spectra. A 80 Hz xenon flash
lamp was used as the excitation source and twon@Zlirner monochromators; the slit
width was 5 nm (10 nm band-pass). Its excitatioth @mission wavelength range is of 200-
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900 nm. Scan rate was 120 nm/min. The excitatight livas focused on the sample cell
(Hellma, 104F-QS, 10 x 4 mm, 1400 pl).

All measurements were made at 25 °C temperatufepeitier thermostated cell holder.

The fluorescence quantum vyield of the analogs weasored relative to sodium fluorescein in
0.1 M NaOH and distilled waterp(= 0.90) athexc = 450 nm, relative to harmane in a 0.1 M
sulfuric acid and distilled waterp(= 0.83) athexc = 360 nm, relative to Rhodamin 6G in
distilled water @ = 0.76) afiexc = 488 nm.

The reproductibility of fluorescence quantum yiglds typically + 10% as described in the
literature.

General procedure A for synthesis of 5-aryl oxazole-4-carboxylates:

The 5-aryl oxazole-4-carboxylates were preparetbviohg the Schroder's proceduteA
solution of ethyl isocyanoacetate (1.5 g, 13 mmofry THF (8 ml) was added dropwise to a
stirred ice-cooled solution of potassiuert-butoxyde (1.5 g, 13 mmol) in dry THF (15 ml)
under argon. A solution of acyl chloride (13 mmiol)THF (6 ml) was then added dropwise
by maintaining the temperature below 0 °C. The Itegu mixture was stirred at room
temperature during 1 h. An aqueous solution ofiaeetid (0.4 ml, 6.5 mmol) was added and
the mixture was extracted with JEx. The combined organic extracts were dried (MgSO
concentrated ivacuoand the crude product was purified by flash chitmgraphy to afford
5-aryloxazole-4-carboxylatdsa-e

Ethyl 5-phenyloxazole-4-carboxylate (1a):

EtOOC
O

According to the general procedure A using benzbybride (1.5 ml, 13 mmol). Standard
workup followed by flash chromatography (EtOAc/PB,Rf = 0.35) afforded.a (82%) as a
white solid (mp < 50 °C)*H NMR (CDCk, 300 MHz)d = 1.39 (t, 3H,J = 7.2 Hz), 4.41 (q,
2H, J = 7.2 Hz), 7.45-7.47 (m, 3H), 7.90 (s, 1H), 8.0878(m, 2H):**C NMR (CDCE, 75
MHz) 0 = 14.3, 61.5, 126.7, 128.5, 128.6, 130.1, 136,11, 155.6, 162.0; IR (KBK) 3109,
2977, 1719, 1583, 1495, 1370, 1226, 1189, 1066, 868, 643 cnt; Anal. Calcd for
C12H11NO3 (217.2): C, 66.35; H, 5.10; N, 6.45. Found: C,2686.H, 5.04; N, 6.58. Spectral
data were in agreement with those previously repdrt

' R. Schréder, U. Schéllkopf, E. Blume, I. Hoppegligs Ann. Chem., 1975, 533-546.
2 A. P. Kozikowski, A. AmesTetrahedron 198541, 4821-4834.
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Ethyl 5-(4-cyanophenyl)oxazole-4-carboxylate (1b):

EtOOC
NC °

According to the general procedure A using 4-cyanabyl chloride (2.1 g, 13 mmol).
Standard workup followed by flash chromatographtO@c/PE 4/6, Rf = 0.23) affordetb
(80%) as a white solid (mp = 147-148 °). NMR (CDCk, 300 MHz)5 = 1.41 (t, 3HJ =
7.2 Hz), 4.43 (g, 2H) = 7.2 Hz), 7.75 (d, 2H] = 8.7 Hz), 7.98 (s, 1H), 8.25 (d, 2Bi= 8.7
Hz):; **C NMR (CDCk, 75 MHz)é = 14.3, 62.0, 113.8, 118.3, 128.7, 128.9, 13032.3,
149.9, 153.2, 161.7; IR (KBr®) 3136, 2987, 2226, 1719, 1591, 1500, 1076, 1029, 882,
787, 643, 559 cif1 Anal. Calcd for GsH1oN,Os (242.2): C, 64.46; H, 4.16: N, 11.56. Found:
C, 64.35; H, 4.26; N, 11.85. Spectral data weragreement with those previously reported.

Ethyl 5-(4-methoxyphenyl)oxazole-4-carboxylate (1c)

EtOOC

N
/N
e
MeO

According to the general procedure A usmgnisoyl chloride (1.8 ml, 13 mmol). Standard
workup followed by flash chromatography (EtOAc/PEB,&Rf = 0.31) afforded.c (71%) as a
white solid (mp = 70-71 °C}H NMR (CDCk, 300 MHz)o = 1.41 (t, 3HJ = 7.2 Hz), 3.86
(s, 3H), 4.41 (q, 2H) = 7.2 Hz), 7.00 (d, 2H] = 9.0 Hz), 7.85 (s, 1H), 8.07 (d, 2B= 9.0
Hz); *C NMR (CDCk, 75 MHz) ¢ = 14.4, 55.5, 61.4, 113.9, 119.3, 125.4, 130.8.5,4
155.9, 161.3, 162.3; IR (KBm) 3139, 2975, 1694, 1608, 1504, 1182, 1077, 847, 688,

617, 547 cnt; Anal. Calcd for GsH13NO, (247.2): C, 63.15; H, 5.30; N, 5.67. Found: C,
62.84; H, 5.61; N, 6.02.

Ethyl 5-(4-(dimethylamino)phenyl)oxazole-4-carboxydte (1d):

EtOOC,
Me,N °
According to the general procedure A using 4-dimletiminobenzoyl chloride (2.4 g, 13
mmol). Standard workup followed by flash chromasgyry (EtOAC/PE 4/6, Rf = 0.29)
affordedld (75%) as a white solid (mp = 83-84 °@) NMR (CDCk, 300 MHz)d = 1.41 (t,
3H,J = 7.2 Hz), 3.03 (s, 6H), 4.41 (q, 28i= 7.2 Hz), 6.74 (d, 2H] = 9.0 Hz), 7.79 (s, 1H),
8.03 (d, 2H,J = 9.0 Hz);*C NMR (CDC}, 75 MHz)§ = 14.3, 39.9, 60.9, 111.1, 113.8,

¥ M. Baumann, I. R. Baxendale, S. V. Ley, C. D. $m@&. K. TranmerQrg. Lett.2006,8, 5231-5234.
S3



Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

Supplementary Material (ESI) for Chemical Commutiares
This journal is © The Royal Society of Chemistry1R0

123.6, 129.6, 147.6, 151.3, 156.7, 162.3; IR (KBJ125, 2899, 1705, 1608, 1516, 1371,
1181, 1070, 1029, 944, 785, 641 tnAnal. Calcd for GsH1¢N-05 (260.3): C, 64.60; H, 6.20;
N, 10.76. Found: C, 64.82; H, 6.34; N, 10.84.

Ethyl 5-(pyridin-4-yl)oxazole-4-carboxylate (1e)

EtOOC
N ] ©

A solution of ethyl isocyanoacetate (6.7 ml, 61.ihal) and triethylamine (17.2 ml, 121.3
mmol) was added dropwise to a stirred ice-cooletitism of isonicotinoyl chloride
hydrochloride (2.3 g, 13 mmol) in dry THF (40 mhder argon and the resulting mixture was
stirred for 1 h. The solution was refluxed for 24ahd concentrated vacuo Then, water (50
ml) was added and the aqueous layer was furtheact®t! with ethyl acetate 30 ml). The
combined organic layers were dried over MgSfitered and solvent was evaporated. The
crude product was purified on silica gel (EtOAc/BE, Rf = 0.22) afforded.e (66%) as a
white solid (mp = 47-48 °C}H NMR (CDCk, 300 MHz)o = 1.40 (t, 3HJ = 7.1 Hz), 4.42
(q, 2H,J = 7.1 Hz), 7.98-8.00 (m, 3H), 8.73 (d, 2H5 6.3 Hz):**C NMR (CDC}, 75 MHz)
0=14.2,61.9,121.7, 129.4, 133.8, 150.0, 15(02,3, 161.5; IR (KBr) 3094, 2993, 1721,
1584, 1518, 1203, 1103, 824, 788, 693, 624, 51%; ¢knal. Calcd for GiH;oN203 (218.2):

C, 60.55; H, 4.62; N, 12.84. Found: C, 60.31; 394N, 12.64.

General procedure B for preparation of DPO and POPOP mono(di)carboxylate-anal ogs:

The direct (hetero)arylation reactions were caroed in a sealed tube at 110 °C for 18 h
under argon. A solution of ethyl 5-aryl oxazoleatmoxylate derivativd (0.35 mmol) was
allowed to react with arylhalide (0.35-0.7 mmol}thvpalladium acetate (0.017-0.034 mmol),
cesium carbonate (231 mg, 0.7 mmol) and ligand3®@O07 mmol).in the appropriate
solvent (1 mL). After filtration on Celite and camdration undewracuq the crude product
was purified by flash column chromatography oncailgel using a mixture of ethyl acetate
(EtOAc) and petroleum Ether (PE) as eluent to give DPO 2-7) and POPOP §j
mono(di)carboxylate-analogs. The following detaif@@cedures are given using optimized
experimental conditions.
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Ethyl 2,5-diphenyl-4-oxazolecarboxylate (2)

EtOOC
o
o)\©

According to the general procedure B usitg (76 mg, 0.35 mmol) with 4-iodobenzene
(40 pL, 0.35 mmol), Pd(OAg)JIMes (4:12 mg, 0.017:0.035 mmol) and dioxane sulve
Standard workup followed by flash chromatographtO@c/PE 2/8, Rf = 0.42) afforded
(100%) as a white solid (mp = 86-87 °éB. NMR (CDCk, 300 MHz)6 = 1.43 (t, 3HJ = 7.0
Hz), 4.47 (g, 2H) = 7.0 Hz), 7.48-7.50 (m, 6H), 8.10-8.17 (m, 4} NMR (CDC}, 75
MHz) ¢ = 14.3, 61.6, 126.4, 127.0, 127.2, 128.3, 12828.64, 128.9, 130.4, 131.2, 155.2,
159.9, 162.4; IR (KBr\v 1585, 1716, 2926, 2950, 2975 ¢mAnal. Calcd for GgHisNOs

(293.32): C, 73.71; H, 5.15; N, 4.78. Found: C8%3H, 5.11; N, 4.52. Spectral data were in
agreement with those previously reported.

Ethyl [5-(4-cyanophenyl)-2-(4-methoxyphenyl)]Joxaz@&-4-carboxylate (3a):

EtOOC
N

o
o)\Q
NC OMe

According to the general procedure B usibg (86 mg, 0.35 mmol) with 4-iodoanisole
(82 mg, 0.35 mmol), Pd(OAg)Mes (4:12 mg, 0.017:0.035 mmol) and dioxane suive
Standard workup followed by flash chromatographO¢&c/PE 4/6, Rf = 0.42) afforde8a
(83%) as a white solid (mp = 193-194 °). NMR (CDCk, 300 MHz)s = 1.41 (t, 3HJ =

7.2 Hz), 3.83 (s, 3H), 4.43 (q, 28= 7.2 Hz), 6.95 (d, 2H] = 8.7 Hz), 7.72 (d, 2H] = 8.5
Hz), 8.03 (d, 2HJ = 8.7 Hz), 8.24 (d, 2H,J = 8.5 Hz);™*C NMR (CDCE, 75 MHz)J = 14.2,
55.4, 61.8, 113.0, 114.3, 118.4, 128.6, 128.8,2,381.2, 132.1, 151.9, 160.7, 162.0, 162.2;
IR (KBr) v 2222, 1708, 1610, 1500, 1370, 1096, 1025, 829, a6; Anal. Calcd for
CooH16N204 (348.4): C, 68.96; H, 4.63; N, 8.04. Found: C169H, 4.56; N, 8.19.

Ethyl [5- (4-cyanophenyl)-2-(4-dimethylaminophenyl)oxazole-4-carboxylate (3b)

EtOOC
N

o
o)\Q
NC NMe,

According to the general procedure B usiblg (86 mg, 0.35 mmol) with 4-bromhd;N-
dimethylaniline (71 mg, 0.35 mmol), Pd(OA&}y-JohnPhos (4:12 mg, 0.017:0.035 mmol)
and dioxane solvent. Standard workup followed kagtil chromatography (EtOAc/PE 4/6,

* C. Verrier, T. Martin, C. Hoarau, F. Marsais Org. Chem2008,73, 7383-7386.
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Rf = 0.35) affordedb (92%) as a yellow solid (mp = 191-192 °Gjl NMR (CDCk, 300
MHz) § = 1.42 (t, 3H,) = 7.2 Hz), 3.02 (s, 6H), 4.44 (q, 2Bi= 7.2 Hz), 6.71 (d, 2H] = 8.7
Hz), 7.71 (d, 2H,) = 8.2 Hz), 7.95 (d, 2H] = 8.7 Hz), 8.25 (d, 2H,J = 8.2 Hz):"*C NMR
(CDCls, 75 MHz)d = 14.3, 40.2, 61.8, 111.6, 112.6, 113.3, 128.8,3,2130.2, 131.5, 132.0,
151.2, 152.0, 161.7, 162.3; IR (KBy)2903, 2223, 1711, 1614, 1604, 1509, 1432, 1347,
1317, 1219, 1191, 1099 ¢mAnal. Calcd for GiH1gN3Os (361.4): C, 69.79; H, 5.30; N,
11.63. Found: C, 69.87; H, 5.26; N, 11.97.

Ethyl [2-(4-cyanophenyl)-5-(4-methoxyphenyl)]Joxaz@-4-carboxylate (4a):

EtOOC
N

@I \

MeO O)\©\CN

According to the general procedure B usiigy(85 mg, 0.35 mmol) with 4-iodoanisole (82
mg, 0.35 mmol), Pd(OAglP(o-tol); (4:11 mg, 0.017:0.035 mmol) and toluene solvent.
Standard workup followed by flash chromatograph§O¢Ec/PE 3/7, Rf = 0.43) affordeda
(94%) as a white solid (mp = 192-193 °@) NMR (CDCk, 300 MHz)s =1.41 (t, 3H,J =

6.9 Hz), 3.87 (s, 3H), 4.43 (q, 20~ 6.9 Hz), 8.64 (d, 2H] = 8.6 Hz), 7.76 (d, 2H] = 8.1
Hz), 8.10 (d, 2H,) = 8.6 Hz), 8.23 (d, 2H] = 8.1 Hz);**C NMR (CDCE, 75 MHz)J = 14.4,
55.5, 61.6, 114.0, 114.1, 118.3, 119.1, 127.1,6,2130.3, 130.4, 132.7, 156.4, 157.1, 161.5,
162.1; IR (KBr)v 2994, 2947, 2837, 2227, 1709, 1610, 1578, 150%; dhmal. Calcd for
CooH16N20O4 (348.4): C, 68.96; H, 4.63; N, 8.04. Found: C.069 H, 4.85; N, 8.21. Spectral
data were in agreement with those previously repdrt

Ethyl [5-(4-methoxyphenyl)-2-(pyridin-4-yl)Joxazole4-carboxylate (4b):

EtOOC

MeO

According to the general procedure B wusirtc (88 mg, 0.35 mmol) with
4-bromopyridine.HCI (69 mg, 0.35 mmol), Pd(OAtYyles (4:12 mg, 0.017:0.035 mmol) and
dioxane solvent. Standard workup followed by flasimomatography (EtOAC/PE 7/3, Rf =
0.19) affordedib (79%) as a white solid (mp = 145-146 °&J.NMR (CDCk, 300 MHz)s =
1.39 (t, 3H,J = 7.2 Hz), 3.83 (s, 3H), 4.42 (q, 2Bl 7.2 Hz), 6.97 (d, 2H] = 9.0 Hz), 7.93
(d, 2H,J = 5.8 Hz), 8.06 (d, 2H] = 9.0 Hz), 8.72 (d, 2H] = 5.8 Hz);**C NMR (CDCE, 75
MHz) ¢ = 14.3, 55.4, 61.6, 114.0, 119.0, 120.2, 127.9.4,3133.4, 150.6, 156.4, 156.7,
161.5, 162.0; IR (KBry 3535, 1709, 1608, 1507, 1263, 1233, 1181, 10992,1835, 709
cm™; Anal. Calcd for GgH1gN»Os (324.3): C, 66.66; H, 4.97; N, 8.64. Found: C,486.H,
5.05; N, 8.79.
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Ethyl [2-(4-cyanophenyl)-5-(4-(dimethylamino)phenyjjoxazole-4-carboxylate (5a):
EtOOC
J@I :
Me,N O)\©\CN
According to the general procedure B usiy(92 mg, 0.35 mmol) with 4-iodobenzonitrile
(81 mg, 0.35 mmol), Pd(OAg)Mes (4:12 mg, 0.017:0.035 mmol) and dioxane save
Standard workup followed by flash chromatographtO@Ec/PE 4/6, Rf = 0.39) affordeBa
(61%) as a yellow solid (mp = 149-150 °é) NMR (CDCk, 300 MHz)d = 1.42 (t, 3H,J =
7.1 Hz), 3.04 (s, 6H), 4.44 (q, 28 = 7.1 Hz), 6.74 (d, 2H] = 8.8 Hz), 7.73 (d, 2H] = 8.2
Hz), 8.05 (d, 2H,) = 8.8 Hz), 8.20 (d, 2H] = 8.2 Hz);**C NMR (CDCE, 75 MHz)J = 14.4,
40.2, 61.4, 111.3, 113.7, 113.8, 118.4, 126.1,0,2130.0, 130.5, 132.6, 151.6, 156.3, 157.5,
162.4; IR (KBr)v 2229, 1709, 1610, 1513, 1369, 1218, 1197, 1093, 846 cr; Anal.

Calcd for GiH19N30s (361.4): C, 69.79; H, 5.30; N, 11.63. Found: C,989 H, 5.13; N,
11.58.

Ethyl [5-(4-(dimethylamino)phenyl)-2-(pyridin-4-yl) Joxazole-4-carboxylate (5b):

EtOOC

Me2N

According to the general procedure B wusintd (92 mg, 0.35 mmol) with
4-bromopyridine.HCI (69 mg, 0.35 mmol), Pd(OAYles (4:12 mg, 0.017:0.035 mmol) and
dioxane solvent. Standard workup followed by fla$imomatography (EtOAc/PE 7/3, Rf =
0.15) affordedsb (57%) as a yellow solid (mp = 156-157 °&). NMR (CDCk, 300 MHz)s
=1.42 (t, 3H,J = 7.1 Hz), 3.02 (s, 6H), 4.44 (q, 2B~ 7.1 Hz), 6.72 (d, 2HJ = 9.0 Hz),
7.94 (d, 2H,J = 5.8 Hz), 8.05 (d, 2HJ) = 9.0 Hz), 8.72 (d, 2H,J = 5.8 Hz);**C NMR
(CDCls, 75 MHz)o = 14.4, 40.0, 61.3, 111.2, 113.6, 120.1, 126.0,0,3L33.7, 150.5, 151.7,
155.8, 157.6, 162.3; IR (KBr) 3502, 1709, 1608, 1519, 1229, 1196, 1091, 1026, 8&8,
706 cm’; Anal. Calcd for GoH1gN3Os (337.4): C, 67.64; H, 5.68; N, 12.46. Found: C.567
H, 5.72; N, 12.53.

Ethyl [2-(4-methoxyphenyl)-5-(pyridin-4-yl)Joxazole4-carboxylate (6a):

EtOOC
N

I\
N
According to the general procedure B usibg (78 mg, 0.35 mmol) with 4-iodoanisole
(83 mg, 0.35 mmol), Pd(OAg)Mes (4:12 mg, 0.017:0.035 mmol) and dioxane save

Standard workup followed by flash chromatographyO¢Ec/PE 7/3, Rf = 0.21) afforde@a
(82%) as a white solid (mp = 88-89 °&{ NMR (CDCk, 300 MHz)d = 1.39 (t, 3HJ = 7.2
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Hz), 3.80 (s, 3H), 4.43 (g, 2H,= 7.2 Hz), 6.93 (d, 2H] = 9.0 Hz), 7.98-8.04 (m, 4H), 8.70
(d, 2H,J = 5.7 Hz);3C NMR (CDC}, 75 MHz)J = 14.2, 55.4, 61.8, 118.4, 121.5, 128.8,
130.9, 134.2, 150.2, 151.2, 160.9, 161.9, 162.3(KRBr) v 3514, 1719, 1614, 1500, 1257,
1107, 840, 743, 702 ¢ Anal. Calcd for GeH16N,04 (324.3): C, 66.66; H, 4.97; N, 8.64.
Found: C, 66.84; H, 4.73; N, 9.06.

Ethyl [2-(4-(dimethylamino)phenyl)-5-(pyridin-4-yl) Joxazole-4-carboxylate (6b):

EtOOC
N

I\
TN O)\©\
N _— NMe,

According to the general procedure B usibg (78 mg, 0.35 mmol) with 4-bromi;N-
dimethylaniline (71 mg, 0.35 mmol), Pd(OAdMes (4:12 mg, 0.017:0.035 mmol) and
dioxane solvent. Standard workup followed by flasimomatography (EtOAC/PE 6/4, Rf =
0.19) affordedsb (45%) as a orange solid (mp = 179-180 “€&)NMR (CDCk, 300 MHz)s
=1.43 (t, 3HJ = 7.1 Hz), 3.03 (s, 6H), 4.46 (q, 2Bl= 7.1 Hz), 6.70 (d, 2H] = 9.0 Hz),
7.98 (d, 2H,J = 9.0 Hz), 8.04 (d, 2H] = 6.0 Hz), 8.72 (d, 2H] = 6.0 Hz);"*C NMR (CDCE,
75 MHz) ¢ = 14.3, 40.1, 61.8, 111.4, 113.0, 121.5, 128.4,@,3134.6, 150.2, 150.5, 152.3,
162.0, 162.3; IR (KBry 2972, 2930, 1711, 1611, 1512, 1189, 1104, 819,cri; Anal.
Calcd for GgH19N3O3 (337.4): C, 67.64; H, 5.68; N, 12.46. Found: C,887 H, 5.77; N,
12.40.

Ethyl [2-(4-chlorophenyl)-5-phenyl]joxazole-4-carboxlate (7a):
EtOOC
o
O)\Q\CI
According to the general procedure B usihg (77 mg, 0.35 mmol) with 1-chloro-4-
iodobenzene (169 mg, 0.70 mmol), Pd(OAb)es (4:12 mg, 0.017:0.035 mmol) and dioxane
solvent. Standard workup followed by flash chrorgeaphy (EtOAc/PE 2/8, Rf = 0.37)
afforded7a (87%) as a white solid (mp = 95-96 °@} NMR (CDCk, 300 MHz)6 = 1.41 (t,
3H,J = 7.1 Hz), 4.45 (q, 2H) = 7.1 Hz), 7.44-7.51 (m, 5H), 8.07-8.10 (m, 4HC NMR
(CDCl;, 75 MHz) o = 14.4, 61.7, 124.9, 127.0, 128.2, 128.4, 12828.€, 129.2, 130.5,
137.3, 155.4, 158.9, 162.2; IR (KBv)3515.1, 2925.4, 1721.3, 1606.6, 1484.5 crAnal.

Calcd for GgH14CINO;3 (327.8): C, 65.96; H, 4.31; CI, 10.82; N, 4.27uRd: C, 65.71; H,
4.56; Cl, 10.95; N, 4.15.
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Ethyl [2-(4-chlorophenyl)-5-(4-cyanophenyl)]oxazolet-carboxylate (7b):

EtOOC
N

@I ‘

NC O)\©CI

According to the general procedure B usibg (86 mg, 0.35 mmol) with 1-chloro-4-
iodobenzene (169 mg, 0.70 mmol), Pd(OAb)es (4:12 mg, 0.017:0.035 mmol) and dioxane
solvent. Standard workup followed by flash chrorgeaphy (EtOAcC/PE 2/8, Rf = 0.26)
afforded7b (66%) as a white powder (mp = 166-167 °&).NMR (CDCk, 300 MHz)J =
1.42 (t, 3H,J = 6.9 Hz), 4.45 (q, 2H] = 6.9 Hz), 7.44 (d, 2HIl = 8.4 Hz), 7.75 (d, 2H] = 8.4
Hz), 8.05 (d, 2H,) = 8.4 Hz), 8.26 (d, 2H] = 8.4 Hz):"*C NMR (CDCk, 75 MHz)6 = 14.3,
62.0, 113.5, 118.3, 124.3, 128.3, 128.8, 129.3,4,3(80.9, 132.2, 137.9, 152.7, 159.7, 161.8;
IR (KBr) v 3514, 2928, 2230, 1719, 1603, 1483, 1239, 1098, B37, 547 cm; Anal. Calcd
for C10H13CIN2O3 (352.8): C, 64.69; H, 3.71; ClI, 10.05; N, 7.94uRd: C, 64.59; H, 3.54; Cl,
9.87; N, 8.08.

Ethyl [2-(4-chlorophenyl)-5-(4-methoxyphenyl)]oxazée-4-carboxylate (7c¢):

EtOOC

o
o)\g
MeO Cl

According to the general procedure B usihg (88 mg, 0.35 mmol) with 1-chloro-4-
iodobenzene (169 mg, 0.70 mmol), Pd(CAB)es (8:24 mg, 0.034:0.07 mmol) and dioxane
solvent. Standard workup followed by flash chromgaaphy (EtOAc/PE 3/7, Rf = 0.40)
afforded7c (91%) as a white solid (mp = 145-146 °@).NMR (CDCk, 300 MHz)d = 1.43

(t, 3H,J = 7.1 Hz), 3.88 (s, 3H), 4.45 (q, 2B~ 7.1 Hz), 7.01 (d, 2H] = 9.0 Hz), 7.46 (d,
2H, J = 8.7 Hz), 8.06-8.11 (m, 4HJ*C NMR (CDC}, 75 MHz)J = 14.5, 55.6, 61.6, 114.0,
119.5, 125.1, 127.2, 128.2, 129.3, 130.4, 137.3,718.58.4, 161.4, 162.5; IR (KBv)3504,
2977, 1714, 1610, 1507, 1226, 1170, 1000, 834, cf84 Anal. Calcd for GoH1cCINO,
(357.8): C, 63.78; H, 4.51; CI, 9.91; N, 3.91. Fdu@, 63.80; H, 4.58; Cl, 9.84; N, 4.08.

Ethyl [2-(4-chlorophenyl)-5-(4-(dimethylamino)pheny)]oxazole-4-carboxylate (7d):

EtOOC
N

o
(-
Me,N Cl

According to the general procedure B usibhd (92 mg, 0.35 mmol) with 1-chloro-4-
iodobenzene (169 mg, 0.70 mmol), Pd(OCA&)es (8:24 mg, 0.034:0.07 mmol) and dioxane
solvent. Standard workup followed by flash chromgaaphy (EtOAC/PE 3/7, Rf = 0.40)
afforded7d (90%) as a white solid (mp > 260 °CH NMR (CDCk, 300 MHz)6 = 1.43 (t,
3H,J=7.2 Hz), 3.04 (s, 6H), 4.45 (q, 28 7.2 Hz), 6.75 (d, 2H] = 8.7 Hz), 7.44 (d, 2H]
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= 8.1Hz), 8.04-8.07 (m, 4H}3C NMR (CDCE, 75 MHz)§ = 14.5, 40.2, 61.3, 111.3, 114.2,
125.3, 125.7, 128.0, 129.1, 129.9, 136.8, 151.6,815.57.5, 162.7; IR (KBry 1711, 1614,
1515, 1197, 1086, 817, 731 ¢mAnal. Calcd for GoH1sCIN,Os (370.8): C, 64.78; H, 5.16;
Cl, 9.56; N, 7.55. Found: C, 64.93; H, 5.31; CA®.N, 7.83.

Ethyl [2-(4-chlorophenyl)-5-(pyridin-4-yl)]Joxazole-4-carboxylate (7e):

EtOOC

According to the general procedure B usihg (78 mg, 0.35 mmol) with 1-chloro-4-
iodobenzene (169 mg, 0.70 mmol), Pd(OAbd)es (4:12 mg, 0.017:0.035 mmol) and dioxane
solvent. Standard workup followed by flash chrorgeaphy (EtOAcC/PE 6/4, Rf = 0.32)
afforded7e (78%) as a white solid (mp = 87-88 °é) NMR (CDCk, 300 MHz)s = 1.43 (t,
3H,J=7.1 Hz), 4.47 (q, 2H] = 7.1 Hz), 7.46 (d, 2H]= 8.4 Hz), 8.03 (d, 2H]) = 6.0 Hz),
8.07 (d, 2H,J = 8.4 Hz), 8.75 (d, 2H] = 6.0 Hz);"*C NMR (CDCE, 75 MHz)6 = 14.4, 62.1,
121.7, 124.4, 128.4, 129.4, 131.2, 134.0, 138.0,418.52.1, 160.0, 161.8; IR (KBv)1720,
1602, 1583, 1482, 1091, 835, 735, 694, 495 cAnal. Calcd for G;H15CIN,O; (328.7): C,
62.11; H, 3.99; ClI, 10.78; N, 8.52. Found: C, 621844.22; Cl, 10.86; N, 8.64.

POPOP dicarboxyalte-analog 8a:

EtOOC.__y N__COOEt
| @ |
(0] o]

According to the general procedure B usibg (77 mg, 0.35 mmol) with7a (232 mg,
0.70 mmol), Pd(OAgJCy-JohnPhos Buchwald’s ligand (4:12 mg, 0.017:8.063mol) and
dioxane solvent. Standard workup followed by flasimomatography (EtOAC/PE 4/6, Rf =
0.35) affordeda (22%) as a white solidH NMR (CDCk, 300 MHz)d = 1.43 (t, 3HJ = 7.2
Hz), 4.47 (q, 4H) = 7.2 Hz), 7.50-7.52 (m, 6H), 8.12-8.14 (m, 4HRRB(s, 4H).

POPOP dicarboxyalte-analog 8b:

EtOOC N N-_-COOEt
(<
(0] ¢]
MeO OMe

According to the general procedure B usig(88 mg, 0.35 mmol) wittyc (254 mg, 0.70
mmol), Pd(OAc)/Cy-JohnPhos Buchwald’s ligand (4:12 mg, 0.017:8.68n0l) and dioxane
solvent. Standard workup followed by flash chrorgeaphy (EtOAcC/PE 4/6, Rf = 0.24)
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afforded8b (98%) as a white solid (mp > 260 °CH NMR (CDCk, 300 MHz)6 = 1.44 (t,
6H,J = 7.1 Hz), 3.89 (s, 6H), 4.47 (q, 48= 7.1 Hz), 7.03 (d, 4H] = 8.7 Hz), 8.13 (d, 4H]

= 8.7 Hz), 8.25 (s, 4H)*C NMR (CDCk, 75 MHz)6 = 14.4, 55.5, 61.6, 114.0, 119.5, 127.2,
127.4, 128.4, 130.4, 155.9, 158.4, 161.4, 162.4(KBr) v 2971, 2841, 1713, 1609, 1578,
1504, 1220, 1178, 1033, 833, 787, 711, 648" cAnal. Calcd for G;H2gN,Os (568.6): C,
67.60; H, 4.96; N, 4.93. Found: C, 67.48; H, 51945.11.

POPOP dicarboxyalte-analog 8c:

EtOOC.__p N COOEt
| >—®—< |
(0] o]

MezN

According to the general procedure B usiy(92 mg, 0.35 mmol) witlrd (263 mg, 0.70
mmol), Pd(OAc)/Cy-JohnPhos Buchwald’s ligand (4:12 mg, 0.017:8.68n0l) and dioxane
solvent. Standard workup followed by flash chromgaaphy (EtOAC/PE 6/4, Rf = 0.32)
afforded8c (99%) as a yellow solid (decomposition 180 *t&).NMR (CDCk, 300 MHz)6 =
1.45 (t, 6H,J = 7.1 Hz), 3.06 (s, 12H), 4.47 (q, 487 7.1 Hz), 6.77 (d, 4H] = 8.7 Hz), 8.10
(d, 4H,J = 8.7 Hz), 8.23 (s, 4H)**C NMR (CDCk, 75 MHz)J = 14.5, 40.2, 61.4, 111.4,
114.3, 126.0, 127.0, 128.4, 130.0, 151.7, 157.7,7158162.8; IR (KBr)v 2929, 1717, 1610,
1560, 1513 cr; Anal. Calcd for GsHzuN4Og (594.7): C, 68.67; H, 5.76; N, 9.42. Found: C,
68.59; H, 5.66; N, 9.58.

NMe2

POPOP dicarboxyalte-analog 8d:

EtOOC.__ N__COOEt
o o
NC OMe

According to the general procedure B usit®y(86 mg, 0.35 mmol) witlYc (254 mg, 0.70
mmol), Pd(OAc)/Cy-JohnPhos Buchwald’s ligand (4:12 mg, 0.017:8.08n0l) and dioxane
solvent. Standard workup followed by flash chromgaaphy (EtOAC/PE 5/5, Rf = 0.38)
afforded8d (86%) as a yellow solid (mp = 241-242 °&} NMR (CDCk, 300 MHz)é =
1.39-1.45 (m, 6H), 3.84 (s, 3H), 4.39-4.49 (m, 46197 (d, 2HJ = 9.0 Hz), 7.75 (d, 2H] =
8.4 Hz), 8.07 (d, 2H] = 9.0 Hz), 8.18 (s, 4H), 8.27 (d, 2H,= 8.4 Hz);"*C NMR (CDCE, 75
MHz) 6 = 14.3, 14.4, 55.4, 61.5, 62.1, 113.5, 113.9,3,1B19.2, 127.1, 127.3, 127.4, 127.5,
128.9, 130.3, 130.6, 130.8, 132.2, 152.9, 155.9,9,89.59.7, 161.4, 161.8, 162.2; IR (KBr)
2984, 2840, 2227, 1715, 1608, 1578, 1560, 1508; énal. Calcd for GoH,sNz0; (563.6):
C, 68.20; H, 4.47; N, 7.46. Found: C, 68.14; H8418, 7.49.
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POPOP dicarboxyalte-analog 8e:

E00C._y N COOE
D~ )~
() 0]
NC

According to the general procedure B usiim(86 mg, 0.35 mmol) witlyd (263 mg, 0.70
mmol), Pd(OAc)/Cy-JohnPhos Buchwald’s ligand (4:12 mg, 0.017:8.08n0l) and dioxane
solvent. Standard workup followed by flash chromgaaphy (EtOAC/PE 5/5, Rf = 0.33)
afforded8e (95%) as a yellow solid (mp = 244-245 °). NMR (CDCk, 300 MHz)6 = 1.43
(m, 6H), 3.01 (s, 6H), 4.45 (m, 4H), 6.70 (d, 2H; 8.5 Hz), 7.74 (d, 2H] = 8.1 Hz), 8.04
(d, 2H,J = 8.5 Hz), 8.16 (s, 4H), 8.27 (d, 2BI= 8.1 Hz);*C NMR (CDCk, 75 MHz)s =
14.3, 14.4, 40.1, 61.3, 62.0, 111.2, 113.4, 11B18.3, 125.8, 126.9, 127.1, 127.2, 128.8,
129.1, 129.8, 130.5, 130.8, 132.2, 151.4, 152.8,0,8.59.7, 161.8, 162.5; IR (KBv)2980,
2926, 2226, 1715, 1608, 1512 ¢nmAnal. Calcd for GsHogN4Og (576.6): C, 68.74; H, 4.89;
N, 9.72. Found: C, 68.63; H, 5.02; N, 9.91.

NMez

POPOP dicarboxyalte-analog 8f:

EtOOC.__\ N COOEt
S o e}
\
N A
OMe

According to the general procedure B usilegy(78 mg, 0.35 mmol) wittyc (254 mg, 0.70
mmol), Pd(OAc)/Cy-JohnPhos Buchwald’s ligand (4:12 mg, 0.017:8.68n0l) and dioxane
solvent. Standard workup followed by flash chromgeaaphy (EtOAc/PE 7/3, Rf = 0.19)
afforded8f (92%) as a yellow powder (mp = 225-226 °8J.NMR (CDCk, 300 MHz)J =
139-1.47 (m, 6H), 3.86 (s, 3H), 4.41-4.52 (m, 46199 (d, 2H,J = 9.0 Hz), 8.06-8.11 (m,
4H), 8.23 (s, 4H), 8.78 (s, 2HY’C NMR (CDC}, 75 MHz)d = 14.3, 14.4, 55.5, 61.6, 62.2,
113.9, 119.3, 121.9, 127.2, 127.4, 127.6, 129.0,413131.4, 134.1, 150.3, 152.2, 156.0,
158.0, 160.1, 161.4, 161.7, 162.3; IR (KBr3977, 1715, 1609, 1578, 1542, 1505 crAnal.
Calcd for GoH2sN307 (539.5): C, 66.78; H, 4.67; N, 7.79. Found: C8d6H, 4.87; N, 7.62.
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POPOP dicarboxyalte-analog (89)

E00C. N COOEt
| @ |
B () 0
\
N~
NMeQ

According to the general procedure B usie(78 mg, 0.35 mmol) wittyd (263 mg, 0.70
mmol), Pd(OAc)/Cy-JohnPhos Buchwald’s ligand (4:12 mg, 0.017:8.08n0l) and dioxane
solvent. Standard workup followed by flash chromgaaphy (EtOAC/PE 7/3, Rf = 0.16)
afforded8g (98%) as a yellow powder (mp = 180-181 °&J.NMR (CDCk, 300 MHz)s =
1.41-1.48 (m, 6H), 3.04 (s, 6H), 4.42-4.51 (m, 4&1Y,5 (d, 2HJ = 9 Hz), 8.06 (m, 4H), 8.24
(s, 4H), 8.78 (s, 2H)**C NMR (CDCk, 75 MHz) 6 = 14.4, 14.5, 40.2, 61.4, 62.2, 111.3,
114.0, 121.8, 126.0, 127.1, 127.3, 127.4, 129.8.92131.4, 134.1, 150.4, 151.7, 152.3,
157.2, 160.2, 161.8, 162.6; IR (KB%) 2928, 1719, 1609, 1511 €mAnal. Calcd for
Cs1H28N406 (552.6): C, 67.38; H, 5.11; N, 10.14. Found: C487H, 4.86; N, 10.27.
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