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INTRODUCTION

Acidic mammalian chitinase (AMCase) and chitotriosidase (CHIT1) are the enzymatically active chitinases, which

have been shown to be involved in various lung pathologies such as idiopathic pulmonary fibrosis (IPF),

sarcoidosis, chronic obstructive pulmonary disease and asthma. Elevated CHIT1 levels and activity were found in

serum and bronchoalveolar lavage (BAL) fluids from patients with interstitial lung diseases (IPF and sarcoidosis).

AMCase is activated during type 2 inflammatory responses in both murine models of airway inflammation and in

asthma patients.

Herein, we present our studies on targeting chitinases with small molecules. Compound OAT-870 [1] represents

an advanced lead with optimized in vitro pharmacological profile in terms of dual inhibition of chitinases and is

also characterized by a very good PK profile and oral bioavailability both in mice and rats. However, its relatively

high activity against dopamine transporter (DAT IC50 370 nM) was considered to be a serious liability, prohibiting

further development of this molecule, and needed to be resolved.

CONCLUSIONS

Introduction of the “magic methyl” group in position 2 of the morpholine ring resulted in the elimination of activity against dopamine transporter that was identified as a potential

liability of OAT-870 and led to the identification of the molecule OATD-01. The resulting inhibitor OATD-01 demonstrated significant therapeutic efficacy in vivo in two mouse models:

the anti-inflammatory effects in house dust mite (HDM) induced airway inflammation model as well as the anti-fibrotic efficacy, comparable to pirfenidone, in the bleomycin-induced

pulmonary fibrosis model. These data strongly support hypothesis that inhibition of chitinases activity with OATD-01 may be considered as a novel therapeutic strategy for interstitial

lung diseases. OATD-01 is currently in phase Ib clinical trials.

Reagents and conditions for the synthesis of OATD-01:

(R)-2-Bromopropionic acid, TBTU, Et3N, DCM, RT; (b) NaH, THF, 0 °C → RT;

(c) BH3xDMS, THF, 0°C → Rflx, overnight; (d) N-Boc 4-piperidone, AcOH,

1,2-DCE, 70 °C, 2h then NaBH(OAc)3, RT, overnight; (e) HCl in AcOEt 0 °C →
RT; (f) S,S'-Dimethyl-N-cyanodithioiminocarbonate, K2CO3, CH3CN, 82 °C
then N2H4‧H2O, 82 °C

FINANCIAL SUPPORT

„Preclinical research and clinical trials of a first-in-class development candidate in 

therapy of asthma and inflammatory bowel disease”

STRUCTURE ACTIVITY RELATIONSHIP LEADING TO OATD-01

SYNTHESIS OF OATD-01 AND X-RAY CRYSTALLOGRAPHIC DATA

PHARMACOKINETIC PARAMETERS OF OATD-01 IN MICE

OATD-01 Pharmacokinetic Parameters

Route IV PO

Dose (mg/kg) 3 10

AUC0-inf(mg*h/L) 8.6 22.2

AUC,n0-inf(kg*h/L) 2.9 2.2

C0 or Cmax(mg/L) 4.0 3.4

Tmax(h) n/a 2.0

CL (mL/min/kg) 5.8 n/a

Vss (L/kg) 1.0 n/a

T½ (h) 2.1 1.9

Bioavailability (F%) n/a 77%

0 .0

0 .2

0 .4

0 .6

0 .8

C
h

it
in

o
ly

ti
c

 a
c

ti
v

it
y

 i
n

p
la

s
m

a
, 

p
H

 6
, 

[µ
M

/µ
l/

h
]

C o n tro l

B le o m y c in  (2 U /k g )

O A T D -0 1  (3 0  m g /k g  b . i.d )

P ir fe n id o n e  (2 5 0  m g /k g  b . i.d )

* * * * * * * *

0

5 0

1 0 0

1 5 0

S
o

lu
b

le
 c

o
ll

a
g

e
n

[m
g

/l
u

n
g

s
]

* * *

C o n tro l

B le o m y c in  (2 U /k g )

O A T D -0 1  (3 0  m g /k g  b . i.d )

P ir fe n id o n e  (2 5 0  m g /k g  b . i.d )

0

1 0

2 0

3 0

L
u

n
g

/B
o

d
y

 w
e

ig
h

t 
r
a

ti
o

C o n tro l

B le o m y c in  (2 U /k g )

O A T D -0 1  (3 0  m g /k g  b . i.d )

P ir fe n id o n e  (2 5 0  m g /k g  b . i.d )

* * * *

Control Bleomycin (2U/kg)

OATD-01 (30mg/kg, b.i.d) Pirfenidone (250mg/kg; b.i.d)
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DUAL CHITINASE INHIBITION REVERSES PULMONARY FIBROSIS IN BLEOMYCIN-INDUCED MOUSE MODEL

Structure of OATD-01-hCHIT1 complex 

OATD-01 DEMONSTRATED ANTI-INFLAMMATORY EFFICACY IN CHRONIC HDM-

INDUCED AIRWAY INFLAMMATION MODEL

In 7-week-long HDM-induced airway inflammation model OATD-01 administered qd

in a therapeutic regimen, significantly reduced the total number of leukocytes and

eosinophils in BALF.

OATD-01 has a favorable pharmacokinetic profile in mice.

Anti-inflammatory activity of OATD-01 correlated with a significantly reduced

chitinolytic activity in BALF.
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OATD-01 exhibited significant anti-fibrotic activity, comparable to pirfenidone, as assessed by the modified

Ashcroft scale and significant reduction in lung weight. The anti-fibrotic effects of OATD-01 correlated with

suppression of the bleomycin-induced chitinolytic activity in plasma (4h after last dose) confirming target

engagement.


