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Dry Eye Disease (DED) is a chronic, multifactorial disease of the ocular surface accompanied by ocular symptoms, such as ocular surface inflammation and tissue damage [1].
While, Irritable Bowel Syndrome (IBS) is a functional gastrointestinal disorder, characterized by abdominal pain and accompanied by a change in bowel habit [2]. Visceral

hypersensitivity is a major factor underlying abdominal pain in IBS patients [3]. A possible mechanistic similarity between both pathologies has been hypothesized.
Serine proteases belong to the protease family and are involved in several physiological processes, including immune response, cell death and tissue healing. [5] T
these proteases can increase inflammatory cytokines, degradation of extracellular matrix components, activation of PAR2 or MMP-9, among others. [6,7] We hypot

proteases play an important role in both DED and IBS.
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Aminoalkyl diphenyl phosphonate (DPP) has previously been used to generate potent irreversible serine protease inhibitors [8]. In this work, we developed DPP-derived probes for
activity profiling of serine proteases involved in DED and IBS in order to understand the mechanism underneath this syndrome.
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compounds, UAMC-00050 and UAMC-01162 [10,11], were also synthesized in this work.

Synthesis of DPP-derived probes targeting Chymotrypsin- and Elastase-like Serine protease
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Synthesis of DPP-derived probes targeting Trypsin-like Serine protease

NPhth 1) HBr, AcOH
NPhth . - = NBoc
2) o Os OH Prot = NPhth NProt] | rot=Bec © . pyc Phosphonate
) PP Birum-Oleksyszyn Birum-Oleksyszyn ERNaadi Hydrolysis
Phosphonate NaBH,4 O ®) n Reaction Reaction
) - — = Cu(OTf), Lewis acid Boc
Hydrolysis — or hydrazine WN PO(OPh), ~ HOBt, DIPEA, EDC  Cbz. A\, o . P(OPh)s CbzNH, | P(OPh), CoaNH,  Cbzo Ao py  HERRCOR o on
H in DMF, rt, 0.n., YD: 45% b (OPh) YD: 61% o ) YD: 0'to 5% H P
Birum-Oleksyszyn NH
Reaction / 3\
1) Anh. TFA N
. ) P(OPh) N3 ] NHB
N, >0 2) 0 OyOH oc | Desthiobiotin-Pro-Lys-DPP
H N)ko \\/\/U\Ng O 1) O_Q‘PPhZ 1) Click Trypsin-like serine protease
O '
Cu(OTf)y, THF  goe HOBt, DIPEA, EDC N 2) Boc,O /\/\(
_ ~ 7B ’ N PO(OPh 2 2) Anh. TFA
o7 YD: 75% H PO(OPh), in I?(I\gl_:,agiyo.n. 7 H ( )2 YD: 6% // MH PO(OPh), YD: 6% /\(\/\O 5
\. y, . 0 —
[Desthiobiotin < =N
N " -
Birum-Oleksyszyn
Reaction
NH5*
. N N3 1) NHBoc / ioti iobioti 3\
N, P(OPh);, O PPh 1) Click Biotin/Desthiobiotin-Lys-DPP
)k ° [ \ Trypsin-like serine protease
Biotin/Desthiobioti ]7
///\/\O NH, ) 2) Boc,0 iotin/Desthiobiotin 3 i
> > O >
Cu(OTf),, THF //\AOXN PO(OPh) YD: 6% P 2\2 Sn:?z' E’j/ [ Biotin/Desthiobiotin | _\/~">"0 N" " PO(OPh),
. 2 /\/\ . - \
07 ] YD: 71% 4 H = O N POOPh) 0 \_ =N Y.
Synthesis of probes of UAMC library hit compounds / +H3N\I¢Nm
NH
Birum-Oleksyszyn O
Reaction )k
POANs, O NHBoc BocHN. . NBoc | Biotin/Desthiobiotin |_ />0 N “PO(OAN),
NHBoc PR hd 1) Click =N
Z 70T Nk, )il 1) Anh. TFA NH [ Biotin/Desthiobiotin |~N; | Ar=
ol /\/\O H PO(OAr)2 2y N N-bis-Boc-1-guanylpyrazole, o 2 Anh. TFA - ff 0 ff
Ar = Ph, Cu(OTf),, THF; YD: 48% Et;N, DCM/ACN Py ) anh- 10 )K
Ar = Paracetamol, Cu(OTf),, THF; YD: 2% YD: 28-64% //\/\O N PO(OAY) YD: 25-67% H N Cl
Ar = Paracetamol, BF;.Et,0, MeCN; YD: 22% 2 H 2 H
Ar = 4-CI-Ph, BF;.Et,0O, MeCN; YD: 42% B

Conclusions and Perspectives

like serine proteases.

iotin/Desthiobiotin-1162-DPP: UAMC-01162 Probes
Biotin/Desthiobiotin-50-DPP: UAMC-00050 Probes
Desthiobiotin-3566-DPP: UAMC-0003566 Probes
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Currently, our efforts are focused on the identification of new targets in DED and IBS.

A total of 13 new DPP-based probes have been successfully synthesized, allowing the specific inhibition of the prototypical enzymes targeted. Chymotrypsin-, Elastase-, Trypsin-

The DPP-based probes developed in this work will allow the identification of dysregulated peptidases, which will open up the possibility of diagnostic biomarker discovery.
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