Decarboxylative Bromination of Thiazole Core and Consecutive Cross-Coupling Reactions
Emma Freiberger‡1, Eric Täuscher*1, Uwe Ritter‡1, Nadine Eckert‡1, Helmar Görls‡2

Address: Institut für Chemie und Biotechnik, Fachgebiet Chemie, Technische Universität Ilmenau Weimarer Straße 25, 98693 Ilmenau, Deutschland, 2 Institut für Anorganische und Analytische Chemie, Friedrich-Schiller-Universität, Humboldtstraße 8, 07743 Jena, Deutschland.
Email: eric.taeuscher@tu-ilmenau.de
* Corresponding author
‡ Equal contributors
Content
1	NMR Spectra	2
1.1	Ethyl-4-ethoxy-2-(pyridin-2-yl)-1,3-thiazole-5-carboxylate (2a)	2
1.2	Ethyl-4-(benzyloxy)-2-(pyridin-2-yl)-1,3-thiazole-5-carboxylate (2b)	4
1.3	4-Ethoxy-2-(pyridin-2-yl)-1,3-thiazole-5-carboxylic acid (3a)	6
1.4	4-Benzyloxy-2-(pyridin-2-yl)-1,3-thiazole-5-carboxylic acid (3b)	8
1.5	2-(5-Bromo-4-ethoxy-1,3-thiazole-2-yl)pyridine (4a)	10
1.6	2-[4-(Benzyloxy)-5-bromo-1,3-thiazole-2-yl]-pyridine (4b)	12
1.7	2-[4-Ethoxy-5-(4-fluorophenyl)-1,3-thiazole-2-yl]pyridine (5)	14
1.8	2-{4-Ethoxy-5-[(E)-2-phenylethenyl]-1,3-thiazole-2-yl}pyridine (6)	16
1.9	2-[4-Ethoxy-5-(phenylethynyl)-1,3-thiazole-2-yl]pyridine (7)	18
	


[bookmark: _Toc34384694]NMR Spectra
[bookmark: _Toc34384695]Ethyl-4-ethoxy-2-(pyridin-2-yl)-1,3-thiazole-5-carboxylate (2a)

[image: ]




























[image: ]


[bookmark: _Toc34384696]Ethyl-4-(benzyloxy)-2-(pyridin-2-yl)-1,3-thiazole-5-carboxylate (2b)
[bookmark: _Toc29181910][bookmark: _Toc29354894][bookmark: _Toc29364322][bookmark: _Toc34384697][image: ]

































[image: ]



[bookmark: _Toc34384698]4-Ethoxy-2-(pyridin-2-yl)-1,3-thiazole-5-carboxylic acid (3a)
[image: ]












































[image: ]
[bookmark: _Toc34384699]4-Benzyloxy-2-(pyridin-2-yl)-1,3-thiazole-5-carboxylic acid (3b)
[image: ]









































[image: ]
[bookmark: _Toc34384700]2-(5-Bromo-4-ethoxy-1,3-thiazole-2-yl)pyridine (4a)
[bookmark: _Toc29181914][bookmark: _Toc29354898][bookmark: _Toc29364326][bookmark: _Toc34384701][image: ]










































[image: ]
[bookmark: _Toc34384702]2-[4-(Benzyloxy)-5-bromo-1,3-thiazole-2-yl]-pyridine (4b)
[image: ]












































[image: ]

[bookmark: _Toc34384703]2-[4-Ethoxy-5-(4-fluorophenyl)-1,3-thiazole-2-yl]pyridine (5)
[image: ]











































[image: ]


[bookmark: _Toc34384704]2-{4-Ethoxy-5-[(E)-2-phenylethenyl]-1,3-thiazole-2-yl}pyridine (6)

[image: ]












































[image: ]
[bookmark: _Toc34384705]2-[4-Ethoxy-5-(phenylethynyl)-1,3-thiazole-2-yl]pyridine (7)

[image: ]






































[bookmark: _GoBack][image: ]
19

image2.emf
N

S

O

O

O

N




image3.png
C:\Bruker\TOPSPIN Freiberger

1

1

Ethoxythiazolethylester

13C
CDC13

VL9EYL
ZIE0'SL

60¥8°09 —
€186'99 —

ySv0'0Z1L —
9sev'sel —

vesy'Lel —

180V°6V) -
950%°05 1 -

9€2¢'LS)L —

vrS9°L9L ~
L0SL'v91 --
0¥766°S91

[104]

8

[ppm]

50

100

150




image4.png
SE9E'L |

C:\Bruker\TOPSPIN Freiberger

1

2

"Thiazolether Bz-SG"

Thiazolether Bz-SG

T188°t
SOW'IVI

(34434
S8YE'Y
€TLEY
096€'Y

9.82°L
L0€€°L
Z6€€°L
€YSEL
VELE'L
Z6LE°L
268€°L
2E6€°L

34u4
eriv'L
€81Y°L
9.2v°L
veey'L
SY9S°L
G18G°L
SL18°L
2€28°L
SEVE'L
16¥8°L
1698°L
Lyl8°L
6951°8
ze8L'8
929'8
9829°8
91€9°8
56€9°8
vZy9'8
Svv9'8
viv9'8

——t

0621 |

vS¥ee

20202 |

06827 |

cagec

vvS0°

A

Y

1oRs A

1£00°L |

[ppm]

[1e4]

13

oL




image5.emf
N

S

O

O

O

N



image6.png
berger

6088°EL —

102609

5680°ZL—

p———

hia
1

"Thiazolether Bz-5G"

2609°191 ~
£862591
9988°191 —
6109691

ppm]

T
100

T
150

T
200

laa]

st

o

|
|





image7.png
8S2°L

“ozszL
950¢€°L

C:\Bruker\TOPSPIN Freiberger

1

1

"Ethoxythiazolsaeure 4-OH-4 sy"

4-0H 4

| pmso

L0LZY
8EETY
£Lszy |
60827

9696°L
80.45°L
S185°L
L118G°L
2v65°L
1v09°L
2019°L
6.86°L
0£66°L
€710°8
0610'8
08€0'8
vE¥0'8
6.¥0'8
80L0'8
8€.0'8
1899'8
0v89'8

098121 —

bYRATL]

1AL

\ﬂg‘ conn’ L]

=\ S6L0'Z]

e —————— caR'n-|

\—ﬁ vLER N

—é nnnn's—|

[181]

[ppm]

10

12

14




image8.emf
N

S

O

O

OH

N



image9.emf
N

S

O

O

OH

N



image10.png
ckert

C:\Bruker\TOPSPIN E

2

1

4a

13C saeure in DMSO

1¥89°GL —

1£66'99 —

9Ly ¥O0L —

15607021 —

SL18'92) —

1916'8€1 —

S6£8°6Y)
1195051~

62yv'29lL —
91EL'S9L —
€028°L91 —

£




image11.png
C:\Bruker\TOPSPIN Freiberger

1

2

"Thiazolsaeure 4"

Thiazolsaeure 4

v6.8°CL —

nnnn7-

7096
newz 7

ST |

[1e4]

13

oL

[ppm]

10

12

14




image12.emf
N

S

O

O

OH

N




image13.png
C:\Bruker\TOPSPIN Freiberger

1

2

"Thiazolsaeure gr.Ansatz"

Cc13

S9€0°2L —

(44424 1%

9€v0°021L —

cyo8'9zL 1
6501821
9€5°821L
1916'821

€L61°LEL -
6.€5°8€1 -~

vI9L'6vL
92€5°0S 1

N

L16¥°29) ~
6059°¥91 —
€861°L91L —

[104]

8

[ppm]

50

100

150




image14.png
C:\Bruker\TOPSPIN Freiberger

1

1

Ethoxythiazolbromid

6.87'v
S60S°v
viSY
62ES'Y
6VES'Y
€955y
€855V

269L°L
€CLLL
ovLLL
2S6L°L
L028°L
9€28°L
1928°L
€850°8
1190°8
L¥80°8
9.80°8
0695°8
91.5°8
0v.S'8
0585°8
1185°8

cpel3

0000€ |

10€6°L.

69vEL |

2596°0 |

78560 |

96€6'0 |

[1e4] 4}

oL

[ppm]

10




image15.emf
N

S

O

Br

N




image16.png
[ppm]

85YL'GL —
(=]
wn
112699 —
251298 —
(=3
=
. L
&
H
]
4 602L'8L1L —
o
= yersveL —
=
& L
%
S
I3 695021 —
: L
5
2 009¥'6¥L - L g
5 9256°0) - -
~ 8000191 — [
o 1888°€9) —
g
g
Q
S
5 L
2
5
5
I
&2
813 o
5189
HIER]
T T
[104] Si oL




image17.png
C:\Bruker\TOPSPIN Freiberger

1

2

Thiazolbromid

cpel3

866%°G —

0000 |

[1e4]

09

oy

0z

[ppm]




image18.emf
N

S

O

Br

N




image19.png
0CLy'eL —

Freiberger

C:\Bruker\TOPSPIN

1

2

13n

"Thiazolbromid

CDCL3
13C

S06S°L0L —

0v26'8L1 —
Lovzoch —

1SE9°VTL ~
92167221
LLoL-gzl
168v'82L

ML6'9EL
LeeyLeL

veLL 6V ~
9009°0S) -~

2S9L°091 —

[104]

8

[ppm]

40

60

80

100

120




image20.png
16871 |

C:\Bruker\TOPSPIN Freiberger

1

9

"Suzuki Fluorphenyl"

13
19€S°}

5180°L
1880°L
9v0L'L
LLLL'L
VLLL'L
82ELL
0ovL'L
2062°L
€12€°L
0S2€°L
LIE€°L
vIvEL

10S€°L
129€°L
99¢€°L
889L°L
68LL°L
298L°L
L196L°L
Zv08°L
0608°L
€618°L
1928°L
€9€8°L
1958°L
8198°L
v.iE1'8
8€91°8
9€29°8
1529'8
L6€9°8
61v9°8

PRt

UK

2
2
1

~ZJ s68e°L

\—i vIva0-

0£96°C |

prpes

RECAN|

[ppm]

10

[1e4] -1

oL




image21.emf
N

S

O

F

N




image22.png
Freiberger

C:\Bruker\TOPSPIN

1

10

"Suzuki Fluorphenyl"

beLL'stk —

6128°99 —

€995°GLL
8696'GLL
1812°6L1 -
sLozvel -
6€L6°LC)
8665°8¢C1 T
00821

UG

V96€°LEL —

9LL0°6¥) -
€€18°0G1 -~

1590°6S1 —
Skvzeal —

[ppm]

50

100

150




image23.png
C:\Bruker\TOPSPIN Freiberger

1

4

"Heck Styrol"

REES

-cpe1s

SSLY
066"
sees”

~

€TESY 1
8655'F L
€65y
12097

6158'9
09069
0152’2
£162°L
88827,
YYOE'L

- 99Le"s
zszeL
6LYEL
789¢'L
926€'L
ze6y'L
y815°L
608L'L
y98L°L
2908,
gL
£2¢8'L
6.£8°L
8LiL'g
yovi'g
9919'8

1619’
82€9'8

—

|

SL10°¢ |

0000Z |

£280°L |

65%0°9 |
9/Z0°Z

9L80°L
£9€6°0 |

Z0Z6°0"|

[1e4]

(113

[ppm]

10




image24.emf
N

S

O

N




image25.png
Freiberger

C:\Bruker\TOPSPIN

1

6

"Heck Styrol"

13C
“jcopels

UK

2eTT'SL —

906€'99 —

SLS9°9LL
ELEVLLL
ErLv'6LL -
WSL'vZl
S581°921 ~
€L6y’ Lzl
0.05°8CL

88v.'8CL

vyl LEL T
€90v°LEL

i

v.02°6vL —

LLSL'6S) --
86817191 -~

¥261°S91L —

[104]

[ppm]

50

100

150




image26.png
C:\Bruker\TOPSPIN Freiberger

1

1

"Sonogashira heiss"

cpel3

2285V
9509y
2629’y
1259'v

LLeL
L62€°L
SEEEL
€TVe'L

108¢°L
YreeL
690%°L
08vS°L
vpSSL
1695°L
085°L
9SLL°L
vi8L'L
S108°L
2.08°L
v.i28°L
62€8°L
S9LL'8
(a4 %:]
9009°8
v519'8

[ppm]

00002 |

92820 _|
anva" g’
vove0|

vRagn]|

6G96°0|

[1e4]

oy

(113

0z

oL




image27.emf
N

S

O

N




image28.png
Freiberger

C:\Bruker\TOPSPIN

1

3

"Sonogashira heiss"

13C
CDC13

20E6'vL —

¢668'99 —

606828 —

0¥2S°L6 —

8067611 —
6EVL'ETL -
2509'vCL -~
leLr'sel —
YSOv'LEL —
8826'VEL ~
8986°9€1 —

6v¢S 6¥1 --
L126°0S1 -~

€8E1L°€91 ~
SL6v'S9L —

[104]

[ppm]

50

100

150




image1.png
C:\Bruker\TOPSPIN Freiberger

1

1

Sthoxythiazol

Sthoxythiazol CDC13

5006°L|

128870 |

26880 |

$926°0 |

6680 |

1]

o

0z

oL

[ppm]

J




