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Concept of the Project

* Investigation of the synergistic effects
of fluorination and structure rigidification
or heteroatom addition on physicochemical
properties of simple scaffolds;

* Unveiling the possible regularities between
the fluorination pattern and the net fluorination
effect;

Key Findings of the Project

* pK_ of the ionizable groups is mostly affected
by inductive effect.

= Additive in case of polyfunctionalized
molecules;

» Strictly dependent on the number
of C-C bonds between heteroatom fragment
and functional group;

* LogP is less predictable and not additive.

= “Repolarization” of the amide fragment
IS Important for overall result;

= Fluorine itself increases lipophilicity;

= Increased hydrophilicity upon fluorination
could be related to polarization of the nearby
C-H bonds, including hyperconjugation
pathway; strongly dependent on the spatial
orientation.

Contact

Oleksandr S.Liashuk, Dr., o.liashuk@enamine.net

2e-
2d -

2h -

2a-

2¢1 to non-fluorinated [ |
2b |I| lllll

Fluorination & O-insertion

R =NH,, £ 5/6 membered

CO2H, R\APF rings
r

NHBz . J ComCF

o N o

C(O)NHPh O~ atthe B~y positions

27 cores + 27 model derivatives

"% coH COH NH, NH
F F
SeRaNeTs
F 0] 0
O 3 F F

= \

F |

F><]:>NH F In comparison'

with bridged,
mono- and
spirocyclic

analogues

— e e o o . . . -

____________

(B)

2i

AS,., compared

E. kcal/mol

O CF, O CF,
/ A A
& PKa i @ LogP i
COOH C(O)NHPh
1262 A, 104 T8 2 N 038
| 0.69 | 017
0.69 : 1.15 :
3 053 30,25
0.77 4 1.39
NH, NHC(O)Ph
| |
172 st 146 g4y L0 1 04
1.19 4 1.54 4
- 05, * Fused_nonFluorinated * Fused_ Fluorinated
25 _ 9 Other _nonFluorinated ¢ Other Fluorinated
o
2.0 - 0 e x
. @
) * * i "
1.5— 9 Y
F area O non-F area

0.5

pK

a

Senior Researcher, Enamine SRI & Junior Researcher, Taras Shevchenko National University of Kyiv

Enamine Ltd, www.enamine.net
78, Winston Churchill St., 02094, Kyiv, Ukraine

— 7T ~ T T ~ T 1T 1 — T
60 65 70 75 80 85 90 95 10.0 10.5 11.0 11.5

(X = OH) o X (X =NHPh) Additivit
—ApK, (0) = 0.69 . —ALogP (0)=1.15 ¢« check y
—ApK, (CF5) = 1.04 . —ALogP (CF,) = 0.38
—ApKa (pred.) = 1.73 O -AlLogP(pred.)=1.53 Biological
—ApKs, (exp.) = 1.67 —ALogP (exp.) = 1.22  €evaluation

6 anal v
F ana oguels: AlogD,, +0.2
Jij() NN ﬁ{@, . AS,, um  -33
- 0PN N/)\N —> 0 AIC_, nM +7.5
| i ACL ., -8
R-1487, a highly potent p38y MAPK inhibitor ul/min/mg

MEPS analysis

E. kcal/mol

25.00

- 11.00

Polarization Parameter Cyclopropane Higher
shift upon derivatives homologues
fluorination ALogP/LogP Mostly positivel@ Negative
E, in kcal/mol “Highly negative” area (E = —45...—40 kcal/mol, No correlation Negative,
, F F corresponds to the oxygen atom) R? = 0.94
-15 ’1’ “Negative” area (E = —20...-5 kcal/mol, corresponds No correlation Negative,
o the fluorine atoms = 0.
H | to the fluori toms) R? =0.84
y 15
, N “Neutral” area (E = -5...10 kcal/mol, corresponds to non- Negative, Positive,
9 polarized hydrogen atoms) R? = 0.94 R? = 0.91
O
4 A@ “Highly positive™ area (E = 10...20 kcal/mol, corresponds Positive, Negative,
-45 to polarized hydrogen atoms) R? =0.92 R2=0.76
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