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Abstract 

In 2014, a published report of the high-throughput screen of >42,000 kinase inhibitors from 

GlaxoSmithKline against T. brucei identified 797 potent and selective hits.  From this rich data 

set, we selected NEU-0001101 (1) for hit-to-lead optimization. Through our preliminary 

compound synthesis and SAR studies, we have confirmed the previously reported activity of 1 

in a T. brucei cell proliferation assay and have identified alternative groups to replace the pyridyl 

ring in 1. Pyrazole 24 achieves improvements in both potency and lipophilicity relative to 1, 

while also showing good in vitro metabolic stability.  The SAR developed on 24 provides new 

directions for further optimization of this novel scaffold for anti-trypanosomal drug discovery. 

African sleeping sickness, also known as human African trypanosomiasis (HAT), 

threatens millions of people in sub-Saharan Africa.1  HAT is caused by the parasitic protozoa 

Trypanosoma brucei, which are transmitted to humans by the bite of the tsetse fly.  More than 

95% of HAT cases occur in western and central Africa and are caused by T. b. gambiense; the 

other HAT infections, in eastern and southern Africa, are caused by T. b. rhodesiense.  The 

disease occurs in two stages and is fatal if left untreated. In the first stage, parasites proliferate 

in the hemolymphatic system, and symptoms are relatively non-specific, presenting a challenge 

for early diagnosis and intervention.  In the second stage, parasitic invasion of the central 

nervous system (CNS) causes progressive neurological dysfunction, including convulsions, 

serious sleep disturbance, and ultimately coma and death.   

Current treatments for Stage II HAT are inadequate due to their poor safety profiles, 

marginal efficacy, and complex dosing protocols.2,3  Additionally, drug-resistant infections have 

emerged in recent years.4  The World Health Organization has identified the complexity of 

current therapies as a major issue for sustaining ongoing disease control efforts.5 A safe, orally 
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administered drug that is effective against both stages and strains of HAT could pave the way 

for elimination of the disease, a milestone that is within reach for the first time in history.6 

  To address the urgent need for new HAT medicines, a number of innovative new 

academic-industrial partnerships have emerged. In one recent collaborative effort, a high-

throughput screen (HTS) of 42,444 kinase inhibitors from the GlaxoSmithKline (GSK) screening 

collection against T. brucei was completed.7 This study identified 797 sub-micromolar T. brucei 

growth inhibitors that were also >100-fold selective over HepG2 cells.  The publication of this 

rich HTS data set has provided researchers worldwide with an abundance of potential new 

starting points for HAT drug discovery programs.  We reviewed this HTS data set with a goal of 

identifying a hit with attractive properties for development into an oral, brain-penetrant drug. To 

ensure that the data from our follow-up to the GSK HTS are readily available to the broader 

neglected disease research community, we report herein our progress on hit-to-lead 

development of one new series. 

From the hundreds of hits identified in the GSK screen, we selected NEU-0001101 (1, 

Figure 1) for hit-to-lead optimization.  One attractive feature of 1 is its low molecular weight (299 

g/mol).  Typically, during the optimization of a hit into a clinical candidate, the compound’s 

molecular weight increases. Therefore, selecting a low MW hit allows for increasing the 

molecular size without exceeding targeted CNS properties.8,9 Additionally, 1 has only one 

hydrogen-bond donor (HBD).  Minimizing the number of HBD groups in drug molecules also 

correlates with improved brain-penetration, a requisite property for any Stage II therapeutic.7-10   

The favorable MW and HBD, in addition to other calculated properties, contribute to the 

excellent CNS multi-parameter optimization (MPO) score (5.6/6.0) for 1.7-8 Additionally, the 

optimal ligand efficiency (LE)11 range for hit compounds is 0.25-0.35.12,13  With an LE = 0.37, 1 

has excellent LE for a hit compound.  Finally, synthetic tractability of a hit is a key consideration 

for enabling rapid hit-to-lead follow-up studies.  Based on our preliminary analysis of the 

structure of 1, we anticipated that synthesis of this hit and additional analogs in this series would 

be straightforward. 

 

 

Figure 1. Structure and key data for HTS hit NEU-0001101 (1) 
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In order to initiate hit-to-lead medicinal chemistry studies, we devised a flexible, two-step 

synthesis of 1 from commercially available 2-amino-5-bromobenzonitrile (2, Scheme 1).14  In 

the first step, phenylmagnesium bromide (R1MgBr) addition to the nitrile followed by trapping of 

the Grignard adduct with methyl chloroformate afforded 6-bromo-4-phenylquinazolin-2(1H)-one 

(3).  Whereas the previously reported protocol for this Grignard reaction used diethyl ether as 

solvent,13 our use of THF improved both the yield and the safety profile for this step.  Suzuki 

coupling of 3 with a variety of boronic acids under microwave conditions allows for readily 

diversifying this series via the R2 substituent.15  The simplicity and brevity of this modular 

synthetic approach has enabled the rapid synthesis of analogs (4) in this series. 

 

 

Scheme 1. General synthetic approach toward compounds 1 - 27. a) R1MgBr, THF; ClC(O)OMe 

(12 – 91% yield) b) R2B(OH)2, Pd(PPh3)4, Na2CO3, DMF/H2O (10 – 89%). 

Hit confirmation via resynthesis and retesting of the hit compound is a crucial first follow-up 

step for any hit-to-lead medicinal chemistry effort.16-18  A new synthetic batch of 1 was prepared 

and showed an approximately 2-fold reduction in potency (EC50 = 1.89 µM) in our T. brucei cell 

proliferation assay compared to the initial GSK assay result (EC50 = 0.84 µM).6  This minor shift 

may be attributed to a number of factors, including minor differences in the biological assay 

protocols, as well as differences in sample purity between the new batch of 1 compared to the 

original GSK sample collection batch. Despite the slight loss of potency in this retest, 1 

remained an attractive compound for hit-to-lead optimization, due to its highly favorable drug-

like physicochemical properties and good LE. 

Following our hit confirmation studies, we initiated structure-activity relationship (SAR) 

exploration with a focus on modifying the pyridyl ring in 1.  Unsubstituted 4-pyridyl groups 

present a potential drug-drug interaction (DDI) risk.19 Thus, preliminary SAR studies explored 

the effect of altering this pyridyl group, and all new analogs were evaluated in the T. brucei cell 

proliferation assay (Table 1).   
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Table 1.  Effect of substituted pyridyl analogs on T. brucei growth inhibition and MRC5 cytotoxicity 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a
 EC50 values are mean ± SD; n = 4 measurements; All SEM values are within 25%.  

b
Calculated partition coefficient;

29
 
c
(LLE = pEC50 – clogP) 

 

  

Cmpd. R T. brucei 

EC50 (µµµµM)
a
 

clogP
b
 T. 

brucei 

LLE
c
 

MRC5 

(µµµµM) 

1 

 

1.89 ±0.09 3.35 2.38 >50 

5 

 

5.32 ±0.8 3.48 1.80 >50 

6 

 

5.35 ±0.5 3.35 1.93 >50 

7 

 

5.29 ±0.66 3.48 1.80 >50 

8 

 

5.07 ±0.05 3.86 1.44 >50 

9 

 

5.24 ±0.23 3.86 1.42 >50 

10 

 

5.21 ±0.18 4.61 0.67 >50 

11 

 

2.04 ±0.19 4.05 1.64 >50 

12 

 

1.77 ±0.08 4.45 1.30 >50 

13 

 

1.73 ±0.11 4.72 1.04 >50 
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These studies show that the addition of a methyl group (compound 5) or the shift of the 

pyridyl nitrogen from the 4-pyridyl to 3-pyridyl (compounds 6 – 9) result in a <3-fold loss of 

potency in the T. brucei assay. Furthermore, the addition of a flanking trifluoromethyl group 

(compound 10 vs. 6) has no significant impact on potency. This suggests that a basic pyridyl 

nitrogen is not essential to this series, or that the increased lipophilic interactions of the 

trifluoromethyl group can offset the weakening of electrostatic interactions achieved through the 

weakly basic pyridine. Larger substituents on the pyridyl ring are also tolerated, with the largest 

groups (compounds 12 and 13) achieving comparable potency to the original hit compound.  

However, it is important to note that the lipophilic ligand efficiency (LLE)20,21 in this series erodes 

with the addition of these large, lipophilic substituents.  Thus, from a standpoint of optimizing for 

LLE, compound 1 remains the best in this preliminary evaluation of the pyridyl group.  

Additionally, all new analogs in this series were tested in an MRC5 counterscreen to evaluate 

cytotoxicity in a human cell line.  These compounds show no activity in the MRC5 cell 

proliferation assay, demonstrating that they are selective for T. brucei in their inhibition of 

cellular proliferation. 

To further explore the importance of the pyridyl group for activity in this series, we 

synthesized a set of analogs in which the pyridyl ring was replaced by substituted phenyl groups 

(Table 2).  Direct replacement of the pyridyl group in 1 with a phenyl group (compound 14) 

causes a ~2.5-fold loss in potency.  This result further demonstrates that the pyridine nitrogen 

may provide a modest potency boost, but it is not essential and can be replaced by other 

aromatic groups to improve the drug safety profile of this chemical series. The mono-

fluorophenyl analogs (compounds 15 – 17) all showed comparable potency (EC50 = 3.71 – 4.29 

µM). The addition of the 4-cyano substituent (compound 18) restored potency to match the 

original pyridyl hit (1), perhaps due to a favorable hydrogen bonding interaction.  The addition of 

larger substituents on the phenyl group (compounds 19 – 21) did not provide any significant 

changes in potency.  In general, compounds 20 and 21, combined with the previous data on 

compounds 11 and 12, demonstrate that  large substituents at the para position on this aromatic 

group are tolerated and potentially beneficial to potency in the T. brucei assay. Overall, the SAR 

for substitution of this phenyl group is relatively flat (EC50 range: 1.71 – 5.7 µM), and no 

dramatic potency improvements were achieved in this initial compound set.  Evaluation of these 

compounds in the MRC5 assay further demonstrates the selectivity across this series for T. 

brucei antiproliferative activity over the human cell line.  
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Table 2. Effect of substituted phenyl analogs on T. brucei growth inhibition and MRC5 cytotoxicity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a
 EC50 values are mean ± SD; n = 4 measurements; All SEM values are within 25% unless otherwise noted.

b
 SEM = 

2.14;  
c 
SEM = 1.84; 

d
Calculated partition coefficient;

 29
 
e
 (LLE = pEC50 – clogP) 

  

Numerous analyses have demonstrated that highly lipophilic compounds experience a 

significant rate of attrition due to ADME problems and toxicity.22-26 In an effort to reduce the 

lipophilicity and improve the LLE of molecules in this series, the replacement of the pyridyl 

group of 1 with alternative heteroaromatic groups was investigated (Table 3). Although 

replacement of the pyridyl group with a more polar and less basic pyrimidine (compound 22) 

resulted in a significant potency loss, isoxazole and pyrazole groups were advantageous 

(compounds 23 – 27).  In particular, pyrazoles 24 and 25 show improved LLE relative to our hit 

compound 1 due to their improvements in both potency and cLogP.  These improvements 

suggest that the pyrazole achieves useful, polar drug-target interactions.  Notably, the N-methyl 

pyrazole 26 has 4- to 5-fold lower potency relative to pyrazoles 24 and 25, suggesting that their 

Cmpd. R T. brucei EC50 

(µµµµM)
a
 

clogP
d
 T. brucei 

LLE
e
 

MRC5 

(µµµµM) 

14 Ph 4.88 ±0.58 4.56 0.75 >50 

15 2-F-Ph 3.71 ±0.55 4.71 0.72 >50 

16 3-F-Ph 4.29 ±0.29 4.71 0.66 >50 

17 4-F-Ph 3.88 ±0.25 4.71 0.71 >50 

18 

 

1.71 ±0.17 4.42 1.35 >50 

19 

 

5.7 ±0.45
b
 3.64 1.61 >50 

20 

 

5.17 ±0.26
c
  0.83 >50 

21 

 

2.17 ±0.37 4.45 1.21 23.7 
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potency is enhanced by their hydrogen bond donating capability.  Likewise, the weaker potency 

of N-methyl pyrazole 27 may be attributed to the absence of the hydrogen bond donor group or 

the conformational change in the biaryl group induced by the N-methyl group.  Among the 

isomeric pyrazoles 24 and 25, we have chosen to focus on 24 for further optimization, due to its 

higher selectivity for T. brucei over MRC5.  A preliminary set of in vitro ADME assays confirms 

that 24 achieves a desirable lipophilicity (LogD7.4 =2.2) and metabolic stability (HLM Clint = 19 

µL/min/mg; Rat hepatocyte Clint<1 µL/min/106 cells).  The modest aqueous solubility (8 µM) of 

24 is one focus of ongoing efforts at further optimizing this series.   

 

Table 3.  Effect of pyrimidine, isoxazole, and pyrazole analogs on T. brucei growth inhibition and MRC5 

cytotoxicity 

 

  

 

 

 

 

 

 

 

 

 

 

 

a
 EC50 values are mean ± SD; n = 4 measurements; All SEM values are within 25% unless otherwise noted. 

b 
SEM = 

1.72; 
c 
Calculated partition coefficient;

29
 
d
 (LLE = pEC50 – clogP) 

 

 

As another important step in our preliminary hit-to-lead optimization of 1, we have prepared 

a number of analogs to identify the optimal growth vectors for improving upon the T. brucei 

potency for this scaffold (Table 4).  These studies have demonstrated that relocation of the aryl 

substituent from the C6 position of the 1,2-dihydroquinazolin-2-one scaffold to the C5 or C7 

Cmpd. R T. brucei EC50 

(µµµµM)
a
 

clogP
c
 T. brucei 

LLE
d
 

MRC5 

(µµµµM) 

22 

 

10.04 ±2.95 2.64 2.36 >50 

23 

 

2.13 ±0.63 3.26 
2.41 

 
>50 

24 

 
1.04 ±0.06 3.25 2.73 >50 

25 

 
1.44 ±0.1 2.87 2.97 22 

26 

 
5.6 ±0.63

b
 2.99 2.26 >50 

27 

 
5.96 ±0.13 2.91 2.31 >50 
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position significantly reduces T. brucei activity in this series.  Although large, lipophilic 

substituents at the C7 (R1) position can partially restore activity (e.g., compounds 31 and 32), 

these compounds have low LLE values.  Thus, our efforts to optimize this series have focused 

on using the C6 growth vector for optimizing the left-hand side of the scaffold. 

 

Table 4. Effect of C5 (R
2
) and C7 (R

1
) substituents on 1,2-Dihydroquinazolin-2-one scaffold on T. brucei 

growth inhibition and MRC5 cytotoxicity 

 

Cmpd. R
1
 R

2
 T. brucei EC50 

(µµµµM)
a
 

cLogP
b
 T. brucei 

LLE
c
 

MRC5 

(µµµµM) 

28 

 

H 
14.18 ±0.67 3.35 1.5 >50 

29 

 

H 
>40 3.35 -- >50 

30 

 

H 
>40 2.64 -- >50 

31 

 

H 

4.87  ±0.815 4.45 0.86 >50 

32 

 

H 
4.65  ±0.88 4.71 0.63 >50 

33 H 

 

>40 2.91 -- >50 

34 H 

 
>40 4.42 -- >50 

 
a
 EC50 values are mean ± SD; n = 4 measurements; All SEM values are within 25%.  

b 
Calculated partition coefficient;

29
 
c
(LLE = pEC50 – clogP) 

 

In preliminary efforts to improve aqueous solubility in this series, we have briefly explored 

strategies for increasing the overall fraction of sp3 character (Fsp3) in our molecules (Table 5), 

which has been shown to correlate with improved physical properties and clinical development 

potential.27  Replacement of the C6 phenyl group with a methyl group (compound 35) improves 

aqueous solubility, but with complete loss of T. brucei activity.  Likewise, insertion of saturated 

heterocyclic groups at the C6 position on the 1,2-dihydroquinazolin-2-ones scaffold (compounds 
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36 - 38) significantly improves aqueous solubility but also eliminates or reduces compound 

potency in our T. brucei assays.   

 

Table 5.  Effect of C4 and C6 alkyl, heteroalkyl, and substituted aromatic analogs on T. brucei growth 

inhibition, kinetic aqueous solubility, and MRC5 cytotoxicity  

 

 

 

a
 EC50 values are mean ± SD;  n = 4 measurements; All SEM values are within 25%.  

b 
Calculated partition coefficient;

29 c
(LLE = pEC50 – clogP); 

d
Kinetic aqueous solubility measured using 

chemiluminescent nitrogen detection (CLND) method. 

 

Alternate C4 groups have also been explored with the goal of reducing the overall planarity of 

the system using either ortho-substituted phenyl or cycloalkyl groups (compounds 39 – 42).  

The C4 cyclobutyl analog 42 produced the best solubility improvement in this series (aqueous 

solubility = 74 µM), albeit with a nearly 6-fold loss of potency in the T. brucei assay relative to 

the C4-phenyl analog 24.  Notably, due to the improved lipophilicity of 42 (cLogP = 2.58; LogD7.4 

=2.3), its efficiency (LLE = 2.65) approaches that of pyrazole 24 (LLE = 2.73).  Taken together, 

Cmpd. R
1
 R

2
 T. brucei EC50 

(µµµµM)
a
 

clogP
b
 T. brucei 

LLE
c
 

Aq. Sol. 

(µµµµM)
d
 

MRC5 

(µµµµM) 

35 Ph CH3 >40 3.43 -- 80 >50 

36 Ph 

 >40 2.87 -- >1000 >50 

37 Ph 

 
>20 2.38 -- >1000 >25 

38 Ph 

 
14.1  ±0.37 2.81 2.05 324 >50 

39 

  

3.14  ±0.28 3.77 1.74 13 >50 

40 

  

28.99  ±6.82 3.10 1.44 N.D. >50 

41 

 

 

5.76  ±0.71 3.47 1.77 5 >50 

42 
 

 

5.95  ±1.45 2.58 2.65 74 >50 
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these studies suggest that maintaining an aromatic heterocycle such as the pyrazole at the C6 

position may be crucial for achieving potent activity in the T. brucei assay for this series.  

However, insertion of small cycloalkyl groups such as cyclobutyl at the C4 position allows for 

improving aqueous solubility without significant loss of T. brucei activity. Based on these 

outcomes, future efforts will focus on appending additional polar or ionizable groups to the 

scaffold of 24 or 42 to further improve potency and solubility while maximizing LLE.  

In an effort to identify additional applications for our novel 1,2-dihydroquinazolin-2-ones in 

the treatment of other neglected tropical diseases, we have also screened all new compounds 

in this series against T. cruzi and L. donovani (Table 6).   Many proteins are highly conserved 

among T. brucei, T. cruzi, and Leishmania sp.,28 so effective inhibitors against one 

trypanosomatid species could potentially aid in identifying new drug leads against other species.  

Several compounds in the series (compound 8, 9, 12, 13, 15, 16, 17, 21, 25, 39) yield T. cruzi 

EC50 values below 10 µM, with all of these compounds demonstrating modest selectivity for T. 

brucei over T. cruzi.  To date, pyrazole 39 is the most potent T. cruzi cell proliferation inhibitor 

(EC50 = 5.28 µM) in this series.  No compounds in this 1,2-dihydroquinazolin-2-one series have 

shown significant activity in the L. donovani intracellular proliferation assay.  As part of our 

ongoing effort to optimize new lead compounds in this series against T. brucei, we will continue 

to screen against T. cruzi and L. donovani, as well as relevant human cell lines to assess 

selectivity. 
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Table 6. Compared activities of generated analogs on kinetoplastid parasites growth inhibition and 

mammalian cell lines. 

 

Cmpd. 
T. brucei 

EC50 (µµµµM)
a
 

MRC5 

EC50 

(µµµµM) 

T. cruzi EC50 

(µµµµM)
a
 

L6 EC50 

(µµµµM)
a
 

L. 

donovani 

EC50 (µµµµM)
a
 

THP-1 

EC50 

(µµµµM)
a
 

T. 

brucei 

LLE 

T. 

cruzi 

LLE 

L.d. 

LLE 

1 1.89 ±0.09 >50 10.94  ±2.65 >50 >5  2.38 1.62 1.96 

5 5.32 ±0.8 > 50 16.84  ±2.26 >50 >5 > 50 1.8 1.3 1.82 

6 5.35 ±0.5 > 50 15.84  ±0.54 >50 >5 > 50 1.93 1.45 1.96 

7 5.29 ±0.66 > 50 14.85  ±1.45 >50 >5 > 50 1.8 1.35 1.82 

8 5.07 ±0.05 > 50 8.94  ±1.91 >50 >5 > 50 1.44 1.19 1.44 

9 5.24 ±0.23 > 50 9.56  ±1.41 >50 >5 > 50 1.42 1.16 1.44 

10 5.21 ±0.18 > 50 18.42  ±1.52 > 50 >5 > 50 0.67 0.13 0.69 

11 2.04 ±0.19 > 50 13.97  ±0.73 50 >5 > 50 1.64 0.81 1.25 

12 1.77 ±0.08 > 50 6.29  ±0.62 > 50 >5 > 50 1.3 0.75 0.85 

13 1.73 ±0.11 > 50 7.19  ±0.38 > 16 >5 > 50 1.04 0.42 0.58 

14 4.88 ±0.58 > 50 > 20 > 50 >5 > 50 0.75 0.14 0.74 

15 3.71 ±0.55 > 50 8.63  ±0.63 
55.82 

±5.22 
>5 50 0.72 0.36 0.59 

16 4.29 ±0.29 > 50 9.48  ±1.59 23.03   >5 > 50 0.66 0.32 0.59 

17 3.88 ±0.25 > 50 8.73  ±0.64 50 >5 > 50 0.71 0.35 0.59 

18 1.71 ±0.17 > 50 17.41  ±1.71 > 50 >5 > 50 1.35 0.34 0.88 

19 5.7 ±0.45 > 50 > 20 > 50 >5 > 50 1.61 0.66 1.66 

20 5.17 ±0.26 > 50 15.06  ±1.01 > 50 >5 > 50 0.83 0.37 0.85 

21 2.17 ±0.37 23.76 8.3  ±0.33 
22.73  

±4.08 
>5 > 50 1.21 0.63 0.85 

22 10.04 ±2.95 > 50 > 20 > 50 >5 > 50 2.36 2.06 2.66 
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23 2.13 ±0.63 > 50 11.91  ±0.84 > 50 >5 > 50 2.41 1.67 2.04 

24 1.04 ±0.06 > 50 13.33  ±0.82 >50 >5 > 50 2.73 1.62 2.05 

25 1.44 ±0.1 22 8.33  ±1.67 > 50 >5 > 50 2.97 2.21 2.43 

26 5.6 ±0.63 > 50 > 20 >50 >5 > 50 2.26 1.71  

27 5.96 ±0.13 > 50 17.42  ±0.72 > 50 >5 > 50 2.31 1.85 2.39 

28 14.18 ±0.67 > 50 > 20  >5 > 50 1.5 1.35 1.96 

29 > 40 > 50 > 20 
7.73  

±0.72 
>5 > 50 1.05 1.35 1.96 

30 > 40 > 50 > 20  >5 > 50 1.76 2.06 2.66 

31 4.87  ±0.815 > 50 > 20 
4.53  

±0.2 
>5 > 50 0.86 0.25 0.85 

32 4.65  ±0.88 > 50 > 20  >5 > 50 0.63 -0.01 0.59 

33 > 40 > 50 > 20 > 50 >5 > 50 1.49 1.79 2.39 

34 > 40 > 50 > 20 > 50 >5 > 50 -0.02 0.28 0.88 

35 > 40 > 50 > 20 > 50 >5 > 50 0.97 1.27 1.87 

36 > 40 > 50 > 20 > 50 >5 > 50 1.53 1.83 2.43 

37 > 20 > 25 > 10 > 25 > 2.5 > 25 2.01 2.31 2.92 

38 14.1  ±0.37 > 50 > 20 > 50 >5 > 50 2.05 1.89 2.5 

39 3.14  ±0.28 > 50 5.28  ±0.23 > 50 >5 > 50 1.74 1.51 1.53 

40 28.99  ±6.82 > 50 20 > 50 >5 > 50 1.44 1.6 2.21 

41 5.76  ±0.71 > 50 20 > 50 >5 > 50 1.77 1.23 1.84 

42 5.95  ±1.45 > 50 16.89  ±3.27 > 50 >5 > 50 2.65 2.2 2.72 

          
a
 EC50 values are mean ± SD;  n = 4 measurements; All SEM values are within 25%. 
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In summary, through our compound synthesis and SAR studies, we have confirmed the 

previously reported activity of 1 (NEU-0001101) in a T. brucei cell proliferation assay and have 

demonstrated that this hit can be modified to replace the pyridine ring, a potential drug safety 

liability.  Through the synthesis of a number of C5-, C6-, and C7-substituted analogs, we have 

also shown that the C6 position presents the best growth vector for further elaboration of this 

scaffold. Furthermore, we have shown that replacement of the pyridine with a pyrazole ring 

(Compound 24) improves potency, lipophilicity, and LLE relative to the original hit, while 

maintaining good in vitro metabolic stability. Additionally, placement of the cyclobutyl at the C4 

position (Compound 42) has improved aqueous solubility without dramatic loss of T. brucei 

activity. Based on these outcomes, our ongoing hit-to-lead optimization studies are exploring 

additional modifications of the C6 pyrazole and C4 cyclobutyl groups to further improve potency 

and solubility while maximizing LLE.  
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