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Activation of HIF by inhibiting FIH: the development of novel organic molecules
inhibiting FIH selectively
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In this study, the exploration of novel organic molecules inhibiting FIH
(Factor Inhibiting HIF) was conducted because previous studies shows that HIF (hypoxia inducible
factor: transcription factor) can be gently activated by inhibiting FIH. The gentle activation of
HIF is effective for the treatment of ischemic disease. The research group synthesized about 70
compounds and a few compounds of them induced gentle activation of HIF.
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Scheme 1. Condensation reactions

R? OH CO,R*
.
T - i
0O 3
R™ Y cr R
Y=05
4
EDC/ HOBt e HN{CozR
Et;N W -
CHCl5, rt W7 Y 0
31~90%
furan

thiophene carboxylic acid benzofuran

benzothiophene carboxylic acid
furan
thiophene carboxylic acid  Scheme 2-4
Scheme?2 5
furan carboxylic acid

Scheme 2. Preparation of 5-phenylfuran-2-carboxylic acid
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Scheme 3. Preparation of 2-arylthiophene

Y =8, R" = PhCgH, or PhOCgH4, R2 = H
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Scheme 4. Preparation of 5-substituted thiophene-2-carboxylic acid
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Scheme 5. Preparation of 4-phenylthiophene-2-carboxylic acid

Y=8,R"=H,R?=Ph

PhB(OH); 1.5 equiv.
Na,CO3 3.0 equiv.

s 0 \
W Pd(PPhg)s 3.0 mol % / g
H toluene/EtOH/H,0 5:5:1

80 °C
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KMnOy4 1.1 equiv. ‘ Y/

acetone/H,0, reflux
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compound 25% 100 1M toxicity”
enty  No. Y R' R2 R3 R¢ configuration activity?  activty’  ICsg clogP
1 1 o H H H Me - 25)M  20% >1004M 004
2 2 s H H H Me - ND 0% >100 M 070
3 3 o H H  -CHy3indolyl Me s ND 0% >100uM  1.03
4 4 o H H  -CHy3indolyl Me R ND 0% >100uM  1.03
5 5 s H H  -CHy3indolyl Me s ND 0% >100pM 239
6 6 s H H  -CHy3-ndolyl Me R ND 0% >100pM 239
7 7 o Me H CHPh  Me s 254M 2% >100uM 182
8 8 o Ve H CHzPh  Me R ND 2% >1004M 182
9 9 [} Me H  -CHy3-ndolyl Me s 25 iM 22% >100uM 137
10 10 o Me H  -CHy3indolyl Me R 63uM 0% >100uM 137
1 1" s Me H H H - 25 uM 23% >100pM 049
12 12 s Ve H Ve H s ND 18% >100uM 125
13 13 s Me H Ve Et s ND 0% >1004M 185
14 14 s Me H CHyPh Me R ND 0% >100pM 319
15 15 s Me H CHPh  Et s 25;M  12% >100uM 353
16 16 s Me H ~CHa-3-indolyl H R 100 uM 30% >100puM 247
17 17 s Me H -CHg-3-indolyl Et S 100 uM 49% >100pM 307
18 18 s Ve H  -CHy3indolyl Et R 100WM  52% =1004M 307
18 19 o Ph H -CHz-Ph H N ND 0% >100puM 296
2 20 o Ph H CHyPh  Me s ND 10% >1004M 322
21 21 s Ph H Ve H s ND 0% >100uM 265
22 22 s Ph H Ve Et s ND 16% >100uM 325
23 2 s Ph H ~CHg-Ph H s ND 0% >100pM 432
24 2 s Ph H CHPh  Me s ND 7% >100pM 458
25 25 s Ph H -CHz-3-indolyl ~ Me S ND 0% >100yM 413
2 2 s H Ph H Me - ND 0% >100pM 236
27 27 s H Ph CHyPh  Et s ND 2% >1004M 487
28 28 s H Ph  -CHy3-indolyl Me s 255M 0% >100uM 407
29 29 s H Ph  -CHz-3-indolyl Me R ND 0% >100 pM  4.07
30 30 s H Ph -CHyCgHg-4-OH Me s 6.3 M 0% 75uM 414
31 31 S 4PhCgHy H H Me - ND 0% >100pM  4.09
32 32 S 4PhCeHy H CHyPh  Et s ND 0% >100yM 660
3 33 S 4-PhO-CeHs H H Me - ND 0% >1004M  3.96
34 34 S 4-PhO-CgHs H Ve Me s ND 0%  >100uM 445
35 35 S 4-PhO-CeHs H CHPh  Et s ND 0% >1004M 612
36 36 S 4-PhOCgHy H  -CHp3indolyl Me s ND 0% >1004M 566
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