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1. Introduction 4. Series evolution

Acute secretory diarrhea is responsible for the deaths of approximately 2 million children each year in the
developing world.! The current standard of care is a glucose/salt solution, known as oral rehydration therapy
(ORT), which is a palliative treatment for the disease. However, the labor intensive regimen alongside the
lack of symptomatic relief leads to a high level of noncompliance. The identification of an adjunct therapy to
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Medicinal chemistry efforts on the acyl hydrazone series led to the discovery of proprietary acyl hydrazones
that retained cellular potency.?

Acute secretory diarrhea is caused by an intestinal infection with pathogens that include vibrio cholerae GlyH-114
resulting in the output of large volumes of watery stools. The major mechanism for this infection is the over- T4 Hoso 260 T84 10 6.8uM
activation of the chloride ion channel, CFTR (cystic fibrosis transmembrane conductance regulator), present

) L g : : Conformational analysis of acyl hydrazones indicated two energetically favored conformers: syn-frans and
in the epithelial cells within the intestinal wall.

anti-c¢is. More than 20 heterocyclic systems were synthesised leading to a wide selection of active leads.
Some of these leads evolved into a distinct series of 6-membered heterocyclic compounds, as exemplified by
the 1,2,4-trazine motif. The newly discovered heterocyclic analogues were found to be efficacious in an /in
vivo model for secretory diarrhea.

Small molecule CFTR inhibitors have been reported to be efficacious in /7 vivo models of secretory
diarrhea.23 The aim of this work was to develop novel and effective CFTR inhibitors suitable for clinical
evaluation in the treatment of secretory diarrhea.
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3. Assays utilized | st
> In vitro cell-based assays _ - . .
o Chojers Xermal Stmulus 5. 1,2,4-triazine series
* 184 Cell Line (primary assay) Toxin N l./‘or <F
= Human colonic epithelial cell line, endogenously expresses CFTR Adenylate cyclase
= Suitable for FLIPR assay, using membrane-potential sensitive dye = =
Y HoIn3 P y 1 > Acyl hydrazone bioisosteres
» CHO-CFTR Cell Line (secondary assay) CAMP A selection of analogous acyl hydrazones and 1,2,4-triazines were compared side-by-side, three examples of
" fed”er_itled CHO cell “Petthat het_er%'ogous'y expresses hCFTR l which are shown (see Table). Comparison of T84 FLIPR data showed the 1,2,4-triazine core to be
. STJitL;Ct;IeefoerX ﬁsﬂoﬁxiﬁoﬂsﬁuﬁembrane-potential sensitive dye KA bioisosteric with acyl hydrazones. Based on this observation, the 1,2,4-triazine system was explored further.
= Suitable for use in IonWorks® Quattro™ (IWQ) electrophysiology assay l
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Species Surgery Route of administration End-point Ar/o\)\N/ T o6 -3 64
Mouse Intestinal loop: 2 loops per mouse intra-lumenal with CTX Secretion measured as loop g/cm. Reported as 1.2 4-Triazi Acvl hvd — | o
(1 Cholera toxin & 1 PBS, +/- compound) %reduction in loop swelling compared to control loop & Tiazine V! hydrazone ol hydrazo_"e 102 ~920 (G SOW _ L7
Rat Cecectomized po Fecal Output Index: Sum of number of defecation Table: Comparison of acyl hydrazone and 1,2,4-triazine analogues
episodes and fecal consistency score for each episode
6. 1,2,4-triazine series 7. 1,2,4-triazine series: In vivo actives
> Preparation of 1,2,4-triazines F B » In vivo profiling
The initial preparation of 1,2,4-triazines was | r o Based on their cellular potencies and physicochemical profiles, a selecti_on (_)f 1,2,4-tr_iaz_in_es were tested !n
achieved in one pot using commercially Br \ the murine closed-loop model. The compounds were shown to be efficacious and inhibited cholera toxin
available acyl hydrazides. Although the route . S 5 i o induced secretion.
allowed rapid access to the ‘target — ~ O NH, i . R_:(j N
compounds, it often gave a complex reaction R{j H e Murine closed-loop model
. . . . Cell assays IC;, (HM) - .. Caco-2 % inhibiti
mixture, worked best with oxyacetic acid 2 equivalents sclflms_tll_ct:y (% inhibition)
hydrazides and so had a limited scope for CHO-CFTR S
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Reversing the methyleneoxy linker allowed activity to be retained and lead to greater chemical diversity. o
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The key building block (2,6-dibromo-4-(3-methylsulfanyl-[1,2,4]triazin-6-yl)-phenol), was prepared. The /@AOJ\N/
methylsulfanyl group was subsequently displaced with a range of alcohols, allowing rapid exploration of o
the series. cl
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Scheme: Synthetic route to key building block, 2,6-dibromo-4-(3-methylsulfanyl-[1,2,4]triazin-6-yl)-phenol

On reversing the methyleneoxy linker it was observed that cellular potency was not onIy retained but Table: Selected profile data for 1,2,4-trazine compounds. Statistical significance is shown for the closed-loop model compared to the control group
often improved.
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NS Br ¢! c O : : . L :
] LINKER)l\N/ -OCH,- 8.65 10.8 10.9 5.38 ° ;Zonformatlonal analys!s of proprietary acyl hydraz_one |nh|I_3|to_rs_., followed by a parallel synthesis
e > 70 34 0.04 0.8 pproach, led to the discovery of novel heterocyclic CFTR inhibitors
o Analysis showed proprietary 1,2,4-triazine system to be bioisosteric with acyl hydrazones

_ _ Table: Reversal of methyleneoxy finker o Originally discovered 1,2,4-triazine series was transformed into a more tractable 1,2,4-triazine
> Linker expansion series by preparation & exploitation of a key building block
Increasing the length of the O-linker group, cellular potency was maintained. However, this was at the ° Optimization led to a series of 1,2,4-triazines that demonstrated statistical significant /n vivo
detriment of physicochemical properties notably solubility (data not shown). Based on these inhibition in @ murine model of secretory diarrhea

observations, the methyleneoxy chain length was seen as optimum, balancing /n vitro potency with
suitable physicochemical properties.
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Table: Expansion of linker length
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