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Introduction and Aim

Phosphine oxides belong to a chemical class seldom employed in drug design. However, the FDA-approval of Brigatinib drug (ARIAD
Pharm.) in 2017 may further inspire application of this unique functional group in medicinal chemistry. The highly ionic P=0 bond imparts
a number of important drug-like properties, including decreased lipophilicity, increased aqueous solubility, H-bond acceptor ability, and

high metabolic stability. '* Herein we have designed and synthesized a library of phosphine oxide derivatives for drug design.

Pel

s

—p— OH R
Hon 0T / f u [
z (oS N o
jeneas S " TS
> N N Z N.__N
N Cl N\ Z
O g TS o S
ﬁN N“ N cI” N N
o}
/NJ C )/\j\
Anti-cancer drug Brigatinib (Alunbrig) Phoshodiesterase inhibitor TYK2 inhibitor ATR kinase inhibitor BCLS6 inhibitor

ARIAD Pharm. W02017/108203, A1

WO02018/075937, A1

WO02018/153969, A1

W02018/108704, A1

2016 Griinenthal GmbH Nimbus Lakshmi Bayer Pharm. Boehringer Ingelheim
Discovery of Brigatinib
@ - | P(O)Me,-group:
N R } activity © N oy X O=P— - chemically stable;
\W = ———> \r S . )
N__— L | « metabolically stable;
Cl f selectivity N__— cl

L C

SO

» H-bond acceptor;

« increases solubility;

Brigatinib A o—_—
e « decreases lipophilicity.
Synthesis
| (CH3)2P(O)H ¢ 07;7 é:
@ K3POy, Pdy(dba); o=P—_cCl - O=P—
tphe
N NH, %, '\(/—g\NH L‘)(ﬁ» CH3MgClI HSO4CI KHF,
- DMF, 140 °C —_— -2
I rt 80% X 2 60% THF, -50 °C socl, CHACN it
‘ 70% 140°C S0,Cl 40%
unstable
Results
\ ‘ o= o=h— o=h— \ \
0=p— 0=P— - - - 0=p— 0=P—
NH, CO,H t
NH, NHz CO,H
NH, NH; NH,

EN300-6488766
|

EN300-106961

EN300-1722748

EN300-6490221

o=pP— Oy / |
ok o O/ NHz\ 0=P— 0=P—
/\ = SR
N, ‘ o)
NH, —N. ~ —
N N~ NH; N
CO,H NH, ‘ SO,F SO,NH,

EN300-761779

|
0=pP—

Gsr

EN300-6490220

EN300-6481497
o=p—

Q,

EN300-6492795
|

EN300-1703181

0=P—

Br
EN300-174270

EN300-1709977

Oé/l

EN300-6730159

EN300-6489459

Il
o—

(0]

Br NH,

EN300-6739604

EN300-6732145
0=P—

<H

EN300-6736201
NH,

EN300-6512645

EN300-6731910
|

| _ | | o0=p—
o=p— O=P— Q=P— O=P—
— N I
NH, \
K o
P~ N
o o © © o !

EN300-6492797

EN300-6512764

EN300-6512762

EN300-6736069

EN300-182192

EN300-6740378

oc
EN300-6735260

O 0=P— % O/ O/~ QL Ph
/ \ 3
¥ o (J () () () RO
b N N N N
H H H H H

EN300-6740389

References

EN300-1703179

EN300-6493558

EN300-367266

EN300-761256

EN300-794508

EN300-6497225

1. W.-S. Huang et al. J. Med. Chem. 2016, 59, 4948.
2. A. A. Kamel. International Journal of Chemical and Biomedical Science, 2015,1, 56.
3. V. laroshenko. Organophosphorus Chemistry: From Molecules to Applications, John Wiley & Sons, 2019, 568.



