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'H NMR Spectrum of Methyl 4-methoxy-3-methyl-5-(methylamino)thiophene-
2-carboxylate (2a)
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MeO  Me 'H NMR Spectrum of Ethyl 4-methoxy-3-methyl-5-(methylamino)thiophene-

- N\WOB 2-carboxylate (2b)
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MeO  Me 3C NMR Spectrum of Ethyl 4-methoxy-3-methyl-5-(methylamino)thiophene-
I\ or:| 2-carboxylate (2b)
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'H NMR Spectrum of Methyl 5-(ethylamino)-4-methoxy-3-methylthiophene-2-
carboxylate (2c)
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MeO  Me 'H NMR Spectrum of Methyl 5-(isopropylamino)-4-methoxy-3-
i T\ ome| mMmethylthiophene-2-carboxylate (2d)
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3C NMR Spectrum of Methyl 5-(isopropylamino)-4-methoxy-3-
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i T\ ome| mMmethylthiophene-2-carboxylate (2d)
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'H-B3C-HMBC Spectrum of compound 2d:
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MeO  Me 'H NMR Spectrum of Ethyl 5-(isopropylamino)-4-methoxy-3-
I\ or: | mMethylthiophene-2-carboxylate (2e)
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Moo Mo 3C NMR Spectrum of Ethyl 5-(isopropylamino)-4-methoxy-3-
u /T N\ ort| methylthiophene-2-carboxylate (2e)
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MO Me 'H NMR Spectrum of Methyl 5-(n-butylamino)-4-methoxy-3-
u T\ ome| mMmethylthiophene-2-carboxylate (2f)
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MO Me 3C NMR Spectrum of Methyl 5-(n-butylamino)-4-methoxy-3-
u T\ ome| methylthiophene-2-carboxylate (2f)
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'H NMR Spectrum of Methyl 5-(s-butylamino)-4-methoxy-3-
methylthiophene-2-carboxylate (29)
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3C NMR Spectrum of Methyl 5-(s-butylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (29)
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MO Mo 'H NMR Spectrum of Methyl 5-(tert-butylamino)-4-methoxy-3-
- M\WOMC methylthiophene-2-carboxylate (2h)

1H 1400

4.30
—3.78
—3.66

2.39

1.37

0.05

1300
1200
1100
1000
900
800
700
600
500
400
300

200

e e L

-100

46 44 42 40 38 36 34 32 30 28 26 24 22 20
f1 (mn)

S17



MeO Mo 3C NMR Spectrum of Methyl 5-(tert-butylamino)-4-methoxy-3-
u M\WOMC methylthiophene-2-carboxylate (2h)
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MeO Mo 'H NMR Spectrum of Methyl 4-methoxy-3-methyl-5-{[2-
H J \ ome| (vinyloxy)ethyllamino}thiophene-2-carboxylate (2i)
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Mo 3C NMR Spectrum of Methyl 4-methoxy-3-methyl-5-{[2-
I\ ome| (vinyloxy)ethyl]amino}thiophene-2-carboxylate (2i)
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'H-B3C-HSQC Spectrum of compound 2i:
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H 7 \\_ ome| methylthiophene-2-carboxylate (2j)
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0.05

1300

1200

1100

1000

900

800

700

600

500

400

300

200

100

r-100

S22



MeO_  Me 3C NMR Spectrum of Methyl 5-(cyclopentylamino)-4-methoxy-3-
H M\WOMe methylthiophene-2-carboxylate (2j)
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'H-B3C-HMBC Spectrum of compound 2j:
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MeO  Me 'H NMR Spectrum of Methyl 5-(cyclohexylamino)-4-methoxy-3-
H N\WOMC methylthiophene-2-carboxylate (2k)
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MeO. Mo 3C NMR Spectrum of Methyl 5-(cyclohexylamino)-4-methoxy-3-
H N\WOMC methylthiophene-2-carboxylate (2k)
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'H-B3C-HSQC Spectrum of compound 2k:
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'H NMR Spectrum of Methyl 5-(cycloheptylamino)-4-methoxy-3-
oMe | methylthiophene-2-carboxylate (2I)
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MeO_ Me 3C NMR Spectrum of Methyl 5-(cycloheptylamino)-4-methoxy-3-
H ﬂ\‘(om methylthiophene-2-carboxylate (21)
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MeO  Me 'H NMR Spectrum of Methyl 5-anilino-4-methoxy-3-methylthiophene-2-
7\ oMme| carboxylate (2m)
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MO Mo 3C NMR Spectrum of Methyl 5-anilino-4-methoxy-3-methylthiophene-2-

H J \ ome| carboxylate(2m)
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'H-B3C-HMBC Spectrum of compound 2m:

100

110

120

130

140

150

160

D0 I —
hmbci3C-gp T ]
HMBCGPND | |
f '
{ |
\
] !
L i
| !
" ]
+",§*' |
4 * i
| - )
’
}
i *
- & - . | f
- - - by ¢
P ; !
i ‘
'
|
{ I 4
! !
T T T T T T T T T T T T
70 6.5 6.0 55 5.0 4.0 35 3.0 25 2.0 15

45
f2 (ua)

fi (ma)

S32



Me 'H NMR Spectrum of Methyl 4-methoxy-3-methyl-5-[2-

MeO
H T\ owme| (trifluoromethyl)anilino]thiophene-2-carboxylate (2n)
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MeO Mo 3C NMR Spectrum of Methyl 4-methoxy-3-methyl-5-[2-
H T\ owme| (trifluoromethyl)anilino]thiophene-2-carboxylate (2n)
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MeO Mo YF NMR Spectrum of Methyl 4-methoxy-3-methyl-5-[2-
H T\ owme| (trifluoromethyl)anilino]thiophene-2-carboxylate (2n)
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'H-B3C-HMBC Spectrum of compound 2n:
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'H-B3C-HSQC Spectrum of compound 2n:
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MeO  Me 'HNMR Spectrum of Methyl 5-(4-fluoroanilino)-4-methoxy-3-
H 7\ oMe| methylthiophene-2-carboxylate (20)
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3C NMR Spectrum of Methyl 5-(4-fluoroanilino)-4-methoxy-3-

methylthiophene-2-carboxylate (20)
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McO Me F NMR Spectrum of Methyl 5-(4-fluoroanilino)-4-methoxy-3-

H / \  oMe| methylthiophene-2-carboxylate (20)
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'H-B3C-HMBC Spectrum of compound 20:
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EtO  Me 'HNMR Spectrum of Methyl 4-ethoxy-3-methyl-5-(methylamino)thiophene-2-
H N\«OMC carboxylate (2p)
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B0 Me 3C NMR Spectrum of Methyl 4-ethoxy-3-methyl-5-(methylamino)thiophene-
7\ ome| 2-carboxylate (2p)
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'H-B3C-HMBC Spectrum of compound 2p:
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'H NMR Spectrum of Methyl 5-anilino-4-ethoxy-3-methylthiophene-2-
u T\ ome| carboxylate (2q)
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3C NMR Spectrum of Methyl 5-anilino-4-ethoxy-3-methylthiophene-2-

EtO Me
u T\ ome| carboxylate (2q)
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'H-B3C-HMBC Spectrum of compound 2q:
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BuO  Me '"H NMR Spectrum of Methyl 4-butoxy-3-methyl-5-(methylamino)thiophene-
H J \ oMme| 2-carboxylate (2r)
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BuO. Mo 3C NMR Spectrum of Methyl 4-butoxy-3-methyl-5-(methylamino)thiophene-
H J \ oMme| 2-carboxylate (2r)
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BuO. Mo '"H NMR Spectrum of Methyl 4-butoxy-5-(isopropylamino)-3-
H N\WOMC methylthiophene-2-carboxylate (2s)
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BuO. Mo 3C NMR Spectrum of Methyl 4-butoxy-5-(isopropylamino)-3-
H / \ ome| mMmethylthiophene-2-carboxylate (2s)
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'H-B3C-HMBC Spectrum of compound 2s:
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'H-B3C-HSQC Spectrum of compound 2s:
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Me 'H NMR Spectrum of Methyl 4-(1-ethoxyethoxy)-3-methyl-5-
(methylamino)thiophene-2-carboxylate (2t)

O, Me
H 7\ OMe
N™>s
Me O
H A& 855 REIRRRESARIBARIANR I8
B e IR e e o o o e B
v N TV

I

2.35

ﬂﬂﬂﬂﬂ

)

0.05

e L e B e e B L A A B S o S S B S B e m
56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 08 06 04 02 00
MA,

1 (ma)

—

—

—

—

—

T

T

—

—

—

—

—

—

2000

1900

1800

1700

1600

1500

1400

1300

1200

1100

1000

900

800

700

600

500

400

300

200

100

r-100

S54



3C NMR Spectrum of Methyl 4-(1-ethoxyethoxy)-3-methyl-5-

Me
OEt : :
O>_ Me (methylamino)thiophene-2-carboxylate (2t)
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Me 'H NMR Spectrum of Methyl 4-(1-ethoxyethoxy)-5-(isopropylamino)-3-
O>_ Me methylthiophene-2-carboxylate (2u)
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Me 3C NMR Spectrum of Methyl 4-(1-ethoxyethoxy)-5-(isopropylamino)-3-

)—OEt .
3  Me methylthiophene-2-carboxylate (2u)
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'H NMR Spectrum of Methy! 4-(ferrocenylmethoxy)-3-methy!l-5-
(methylamino)thiophene-2-carboxylate (2v)
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(methylamino)thiophene-2-carboxylate (2v)

13C NMR Spectrum of Methyl 4-(ferrocenylmethoxy)-3-methyl-5-
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'H-B3C-HMBC Spectrum of compound 2v:
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'H-B3C-HSQC Spectrum of compound 2v:
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. 'H NMR Spectrum of Methyl 5-(ethylamino)-4-(ferrocenylmethoxy)-3-
@ e\/@ko . methylthiophene-2-carboxylate (2w)
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. 13C NMR Spectrum of Methyl 5-(ethylamino)-4-(ferrocenylmethoxy)-3-
@ e\/@ko . methylthiophene-2-carboxylate (2w)
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'H-B3C-HMBC Spectrum of compound 2w:
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'H-B3C-HSQC Spectrum of compound 2w:
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'H NMR Spectrum of Methyl 4-(ferrocenylmethoxy)-5-(isopropylamino)-
@&@R 3-methylthiophene-2-carboxylate (2x)
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3C NMR Spectrum of Methyl 4-(ferrocenylmethoxy)-5-(isopropylamino)-
@Fe\@k 3-methylthiophene-2-carboxylate (2x)
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'H-B3C-HMBC Spectrum of compound 2x:
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MeO 'H NMR Spectrum of Methyl 2-{[2-methoxy(methyl)buta-2,3-
dienimidoyl]sulfanyl}acetate (3a)
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MeO 3C NMR Spectrum of Methyl 2-{[2-methoxy(methyl)buta-2,3-
Nﬁ = dienimidoyl]sulfanyl}acetate (3a)
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'H-B3C-HMBC Spectrum of compound 3a:
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'H-B3C-HSQC Spectrum of compound 3a:
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OMe 'H NMR Spectrum of Methyl 2-[(3-methoxy-1-methyl-1H-pyrrol-2-
(/_\S\ /\X(OMe yl)sulfanyl]acetate (6)
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13C NMR Spectrum of Methyl 2-[(3-methoxy-1-methyl-1H-pyrrol-2-

yl)sulfanyl]acetate (6)
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'H NMR Spectrum of a mixture of 2-[(3-methoxy-1-methyI-
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3C NMR Spectrum of a mixture of 2-[(3-methoxy-1-methyl-
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'H-BC-HMBC Spectrum of a mixture of compounds 6 and 7:
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'H-3C-HSQC Spectrum of a mixture of compounds 6 and 7:
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