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Prolyl Hydroxylase Inhibitors 

FIELD OF THE INVENTION 

This invention relates to certain heteroaromatic N-substituted glycine derivatives that are 

5 	inhibitors of HIE prolyl hydroxylases, and thus have use in treating diseases benefiting from the 

inhibition of this enzyme, anemia being one example. 

BACKGROUND OF THE INVENTION 

Anemia occurs when there is a decrease or abnormality in red blood cells, which leads to 

10 	reduced oxygen levels in the blood. Anemia occurs often in cancer patients, particularly those 

receiving chemotherapy. Anemia is often seen in the elderly population, patients with renal 

disease, and in a wide variety of conditions associated with chronic disease. 

Frequently, the cause of anemia is reduced erythropoietin (Epo) production resulting in 

prevention of erythropoiesis (maturation of red blood cells). Epo production can be increased by 

15 	inhibition of prolyl hydroxylases that regulate hypoxia inducible factor (HIE). 

One strategy to increase erythropoietin (Epo) production is to stabilize and thus increase 

the transcriptional activity of the HIF. HIF-alpha subunits (HIF-lalpha, HIF-2alpha, and HIE- 

3alpha) are rapidly degraded by proteosome under norrnoxic conditions upon hydroxylation of 

proline residues by prolyl hydroxylases (EGLNI, 2, 3). Praline hydroxylation allows interaction 

20 	with the von Hippel Lindau (VHL) protein, a component of an E3 ubiquitin ligase. This leads to 

ubiquitination of HIF-alpha and subsequent degradation. Under hypoxic conditions, the inhibitory 

activity of the prolyl hydroxylases is suppressed, HIF-alpha subunits are therefore stabilized, and 

HIF-responsive genes, including Epo, are transcribed. Thus, inhibition of prolyl hydroxylases 

results in increased levels of HIF-alpha and thus increased Epo production. 

25 The compounds of this invention provide a means for inhibiting these hydroxylases, 

increasing Epo production, and thereby treating anemia. Ischemia, myocardial infarction, stroke, 

and cytoprotection may also benefit by administering these compounds. 

SUMMARY OF THE INVENTION 

30 In the first instance, this invention relates to a compound of formula (I): 
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wherein: 
R1  and R4  are each independently selected from the group consisting of hydrogen, -NR5R6, 

Ct_Cioalkyl, C2.Ctoalkenyl, CtC1oalkYnY1, C3-C8cycloalkyl, C3-C8cycloalkyl-Ci_C1oalkyl, 

Cs-Cscycloalkenyl, C3-C8cycloalkenyl-Cl.Cloalkyl, C3-Csheterocycloalkyl, C3-C8heterocycloallcyl- 

5 

10 

Ct_Cloalkyl, aryl, aryl-Ci_Cloalkyl, heteroaryl and heteroaryl-Ct_Cloallcyl; 

R2  is -NR7R8  or -0R9; 

R3  is H or CI  C4alkyl; 

where R5  and R6  are each independently selected from the group consisting of hydrogen, 

CI -Cioalkyl, C3-C8cycloalkyl, C3-C8cycloalkyl-Ci _Cloalloil, C3-C8heterocycloallcyl, 

C3-Csheterocycloalkyl-Ci_Cioalkyl, aryl, aryl-C1rioalkyl, heteroaryl, heteroaryl-

Ci_CioaLlcyl, -C(0)C1-C4allcyl, -C(0)C3-C6cycloalkyl, -C(0)C3-C6heterocycloalkyl, 

-C(0)aryl, -C(0)heteroaryl and -S(0),C1-C4alkyl, or, when R5  and R6  are attached to the 

same nitrogen, R5  and R6  taken together with the nitrogen to which they are attached form 

a 5- or 6- or 7-membered saturated ring optionally containing one other heteroatom 

15 selected from oxygen, nitrogen and sulphur, 

R' and R5  are each independently selected from the group consisting of hydrogen, 

Ci _C loalkyl, C2.Cto alkenyl, 02,Cloalkynyl, C3-C8cycloalkyl, C3-Csheterocycloalkyl, aryl 

and heteroaryl, and 

R9  is H or a cation, or Cirtoalkyl which is unsubstituted or substituted with one or more 

20 substituents, suitably from 1 to 6 substituents, suitably from 1 to 3 substituents, 

independently selected from the group consisting of C3-C6cycloalkyl, hcterocycloalkyl, 

aryl and heteroaryl; 

X is 0 or S; and 

Y is 0 or S; 

25 

30 

where any carbon or heteroatom of R', R2, R3
,  R4, R', lc r. 6

,  R7, R8, R9  is unsubstituted or, 

where possible, is substituted with one or more substituents, suitably from 1 to 6 

substituents, suitably from I to 3 substituents, independently selected from CI-C6alkyl, 

C1-C6haloalkyl, halogen, -OR'9, -NR5R6, oxo, cyano, nitro, -C(0)R16, -C(0)0R10, -Se, 

	

-S(0)12.19, -S(0)21219, -NR5R6, -CONR5R6, _N(R)c(or 	_ 10
, 

 

	

K 	N(R5)C(0)01219, 

-0C(0)NR5R6, -N(MC(0)NR5R6, -SO2NR5R6, -N(12.5)S02R16, C2-Cloalkenyl, 

C2-C10allcynyl, C3-C6cycloallcyl, C3-C6heterocycloaLkyl, aryl, C1 -C6alkyl-aryl, heteroaryl 

and C1-C6alkyl-heteroaryl, wherein R5  and R6  are the same as defined above and RI°  is 

selected from hydrogen, Ci _Cloalkyl, C2_Cloalkenyl, C2.Cloalkynyl, -C(0)C1 -C4alkyl, 

-C(0)aryl, -C(0)heteroaryl, -C(0)C3-C6cycloallcyl, -C(0)C3-C6heterocycloalkyl, -S(0)2C1- 

35 C4alkyl, C3-C8cycloalkyl, C3-C8heterocycloalkyl, C6-C14aryl, aryl-C1„Cloalkyl, heteroaryl 

and heteroaryl-Ct _Cloallcyl; 

2 



WO 2007/150011 
	

PCT/1152007/071854 

and/or a pharmaceutically acceptable salt or solvate thereof. 

5 

In a second aspect of the present invention, there is provided a compound of formula (I) 

and/or a pharmaceutically acceptable salt or solvate thereof for use in mammalian therapy, 

including human therapy, e.g. treating amenia. An example of this therapeutic approach is that of a 

method for treating anemia which is effected by increasing the production of erythropoietin (Epo) 

by inhibiting HIP prolyl hydroxylases comprising administering a compound of formula (I) and/or 

a pharmaceutically acceptable salt or solvate thereof, to a patient in need thereof, neat or admixed 

with a pharmaceutically acceptable excipient or excipients, in an amount sufficient to increase 

10 production of Epo. 

In a third aspect of the present invention, there is provided a pharmaceutical composition 

comprising a compound of formula (I), and/or a pharmaceutically acceptable salt or solvate 

thereof, and one or more of pharmaceutically acceptable carriers, diluents and excipients. 

In a fourth aspect, there is provided the use of a compound of formula (I) and/or a 

15 pharmaceutically acceptable salt or solvate thereof, in the preparation of a medicament for use in 

the treatment of a disorder mediated by inhibiting HIF prolyl hydroxylases, such as an anemia, that 

can be treated by inhibiting HIF prolyl hydroxylases. 

In a fifth aspect, there is provided methods of co-administering the presently invented 

compounds of formula (I) with further active ingredients. 

20 

DETAILED DESCRIPTION OF THE INVENTION 

For the avoidance of doubt, unless otherwise indicated, the term "substituted" means 

substituted by one or more defined groups. In the case where groups may be selected from a 

number of alternative groups the selected groups may be the same or different. 

25 The term "independently" means that where more than one substituent is selected from a 

number of possible substituents, those substituents may be the same or different. 

An "effective amount" means that amount of a drug or pharmaceutical agent that will elicit 

the biological or medical response of a tissue, system, animal or human that is being sought, for 

instance, by a researcher or clinician. Furthermore, the term "therapeutically effective amount" 

30 means any amount which, as compared to a corresponding subject who has not received such 

amount, results in improved treatment, healing, prevention, or amelioration of a disease, disorder, 

or side effect, or a decrease in the rate of advancement of a disease or disorder. The term also 

includes within its scope amounts effective to enhance normal physiological function. 

As used herein the term "alkyl" refers to a straight- or branched-chain hydrocarbon radical 

35 having the specified number of carbon atoms, so for example, as used herein, the terms 

"Cr.Cialkyl" and "Ci_Cio alkyl" refers to an alkyl group having at least 1 and up to 4 or 10 carbon 

3 
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atoms respectively. Examples of such branched or straight-chained alkyl groups useful in the 

present invention include, but are not limited to, methyl, ethyl, n-propyl, isopropyl, isobutyl, n-

butyl, t-butyl, n-pentyl, isopentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, and n-decyl, and branched 

analogs of the latter 5 normal alkanes. 

5 When the term "alkenyl" (or "alkenylene") is used it refers to straight or branched 

hydrocarbon chains containing the specified number of carbon atoms and at least 1 and up to 5 

carbon-carbon double bonds. Examples include ethenyl (or ethenylene) and propenyl (or 

propenylene). 

When the term "alkynyl" (or "allcynylene") is used it refers to straight or branched 

10 hydrocarbon chains containing the specified number of carbon atoms and at least I and up to 5 

carbon-carbon triple bonds. Examples include ethynyl (or ethynylene) and propynyl (or 

propynylene). 

"Haloalkyl" refers to an alkyl group group that is substituted with one or more halo 

substituents, suitably from 1 to 6 substituents. Haloalkyl includes trifluoromethyl. 

15 When "cycloalkyl" is used it refers to a non-aromatic, saturated, cyclic hydrocarbon ring 

containing the specified number of carbon atoms. So, for example, the term "C3_C8cycloalkyl" 

refers to a non-aromatic cyclic hydrocarbon ring having from three to eight carbon atoms. 

Exemplary "C3-Cscycloalkyl" groups useful in the present invention include, but are not limited to, 

cyclopropyl, cyclobutyl, eyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. 

20 The term "Cs-C8cycloalkenyl" refers to a non-aromatic monocyclic carboxycyclic ring 

having the specified number of carbon atoms and up to 3 carbon-carbon double bonds. 

"Cycloalkenyl" includes by way of example cyclopentenyl and cyclohexenyl. 

Where "C3-Csheterocycloalkyl" is used, it means a non-aromatic heterocyclic ring 

containing the specified number of ring atoms being, saturated or having one or more degrees of 

25 

30 

unsaturation and containing one or more heteroatom substitutions independently selected from 0, S 

and N. Such a ring may be optionally fused to one or more other "heterocyclic" ring(s) or 

cycloalkyl ring(s). Examples of "heterocyclic" moieties include, but are not limited to, aziridine, 

thiirane, oxirane, azetidine, oxetane, thietane, tetrahydrofuran, pyran, 1,4-dioxane, 1,3-dioxane, 

piperidine, piperazinc, 2,4-piperazinedione, pyrrolidinc, imidazolidine, pyrazolidine, morpholine, 

thiomorpholine, tetrahydrothiopyran, tetrahydrothiophene, and the like. 

"Aryl" refers to optionally substituted monocyclic and polycarbocyclic unfused or fused 

groups having 6 to 14 carbon atoms and having at least one aromatic ring that complies with 

Hiickel's Rule. Examples of aryl groups are phenyl, biphenyl, naphthyl, anthracenyl, 

phenanthrenyl and the like. 

35 "Heteroaryl" means an optionally substituted aromatic monocyclic ring or polycarbocyclic 

fused ring system wherein at least one ring complies with Hiickel's Rule, has the specified number 

4 
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of ring atoms, and that ring contains at least one heteratom independently selected from N, 0 and 

5 

S. Examples of "heteroaryl" groups include furanyl, thiophenyl, pyrrolyl, imidazolyl, pyrazolyl, 

triazolyl, tetrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, oxo-pyridyl, thiadiazolyl, 

isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, quinolinyl, isoquinolinyl, benzofuranyl, 

benzothiophenyl, indolyl and indazolyl 

The term "optionally" means that the subsequently described event(s) may or may not 

occur, and includes both event(s), which occur, and events that do not occur. 

The term "solvate" refers to a complex of variable stoichiometry formed by a solute and a 

solvent. Such solvents for the purpose of the invention may not interfere with the biological 

10 activity of the solute. Examples of suitable solvents include, but are not limited to, water, 

methanol, ethanol and acetic acid. Preferably the solvent used is a pharmaceutically acceptable 

solvent. Examples of suitable pharmaceutically acceptable solvents include, without limitation, 

water, ethanol and acetic acid. Most preferably the solvent used is water. 

Herein, the term "pharmaceutically-acceptable salts" refers to salts that retain the desired 

15 biological activity of the subject compound and exhibit minimal undesired toxicological effects. 

These pharmaceutically-acceptable salts may be prepared in situ during the final isolation and 

purification of the compound, or by separately reacting the purified compound in its free acid or 

free base form with a suitable base or acid, respectively. 

By the term "co-administering" and derivatives thereof as used herein is meant either 

20 simultaneous administration or any manner of separate sequential administration of a prolyl 

hydroxylase inhibiting compound, as described herein, and a further active ingredient or 

ingredients, known to be useful in treating diseases of the hematopoietic system, particularly 

anemias, including EPO or a derivative thereof. The term further active ingredient or ingredients, 

as used herein, includes any compound or therapeutic agent known to or that demonstrates 

25 advantageous properties when administered to a patient in need of treatment for diseases of the 

hematopoietic system, particularly anemias or any compound known to be useful when used in 

combination with a prolyl hydroxylase inhibiting compound. Preferably, if the administration is 

not simultaneous, the compounds are administered in a close time proximity to each other. 

Furthermore, it does not matter if the compounds are administered in the same dosage form, e.g. 

30 one compound may be administered topically and another compound may be administered orally. 

In certain embodiments, compounds according to Formula I may contain an acidic 

functional group, one acidic enough to form salts. Representative salts include pharmaceutically-

acceptable metal salts such as sodium, potassium, lithium, calcium, magnesium, aluminum, and 

zinc salts; carbonates and bicarbonates of a pharmaceutically-acceptable metal cation such as 

35 sodium, potassium, lithium, calcium, magnesium, aluminum, and zinc; pharmaceutically-

acceptable organic primary, secondary, and tertiary amines including aliphatic amines, aromatic 

5 
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amines, aliphatic diamines, and hydroxy alkylamines such as methylamine, ethylamine, 2-

hydroxyethylamine, diethylamine, triethylamine, ethylenediamine, ethanolamine, diethanolamine, 

and cyclohexylamine. 

In certain embodiments, compounds according to Formula (I) may contain a basic 

5 

10 

15 

functional group and are therefore capable of forming pharmaceutically-acceptable acid addition 

salts by treatment with a suitable acid. Suitable acids include pharmaceutically-acceptable 

inorganic acids and pharmaceutically-acceptable organic acids. Representative pharmaceutically-

acceptable acid addition salts include hydrochloride, hydrobromide, nitrate, methylnitrate, sulfate, 

bisulfate, sulfamate, phosphate, acetate, hydroxyacetate, phenylacetate, propionate, butyrate, 

isobutyrate, valerate, maleate, hydroxymaleate, acrylate, fumarate, malate, tartrate, citrate, 

salicylate, p-aminosalicyclate, glycollate, lactate, heptanoate, phthalate, oxalate, succinate, 

benzoate, o-acetoxybenzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, hydroxybenzoate, 

methoxybenzoate, mandelate, tannate, formate, stearate, ascorbate, palmitate, oleate, pyruvate, 

pamoate, malonate, laurate, glutarate, glutamate, estolate, methanesulfonate (mesylate), 

ethanesulfonate (esylate), 2-hydroxyethanesulfonate, benzenesulfonate (besylate), p-

aminobenzenesulfonate, p-toluenesulfonate (tosylate) and napthalene-2-sulfonate. 

Compounds of formula (I) that are of particular interest include those wherein: 

X is 0; 

Y is 0; 

20 R1  and R4  are each independently selected from the group consisting of hydrogen, 

Cirtoalkyl, CtCtoalkenyl, Co_Cwalkynyl, C3-Cgcycloalkyl, C3-Cacycloalkyl-C1tCloalkyl, 

C5-Cscycloalkenyl, C5-C8cycloalkenyl-Ct_Cioalkyl, C3-Cgheteroeycloalkyl, C3-C8heterocycloallcyl- 

ChCloalkyl, aryl, aryl-Cl.Cloalkyl, heteroaryl and heteroaryl-Ct_CloaLkyl; 

R2  is -NR7R8  or -0R9; 

25 R3  is H or Ci_Ctallcyl; 

where R7  and Rs  are each independently selected from the group consisting of hydrogen, 

Ci_Cloalkyl, C-t_Cioalkenyl, CtCloalkynyl, C3-C8cycloalkyl, C3-CsheterocycloaIkyl, aryl 

and heteroaryl, and 

R9  is H or a cation, or Ci_Cloallcyl which is unsubstituted or substituted with one or more 

30 

35 

substituents, suitably from 1 to 6 substituents, suitably from 1 to 3 substituents, 

independently selected from the group consisting of Co-Cocycloalkyl, heterocycloalkyl, 

aryl and heteroaryl; 

where any carbon or heteroatom of BY, R2, R3, R4,12.7, R8, R9  is unsubstituted or, where 

possible, is substituted with one or more substituents, suitably from 1 to 6 substituents, 

suitably from 1 to 3 substituents, independently selected from Ci-Coallcyl, Ci-C6haloalkyl, 

halogen, -Ole, -NR5R6, oxo, cyano, nitro, -C(0)R'°, -C(0)0e, -SR'°, -S(0)R 0̀, 

6 
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-S(0)2R10, -NR5R6, -CONR5R6, -N(R5)C(0)R1°, -N(R5)C(0)0R10, -0C(0)NR5R6, 

-N(R5)C(0)NR5R6, -SO2NR5R6, -N(R5)802R1°, C2-Cioalkenyl, C2-Cmalicynyl, 

C3-C6cycloallcyl, C3-C6heterocycloallryl, aryl, C1-C6alkyl-aryl, heteroaryl and C1-C6alkyl-

heteroaryl, wherein R5, and R6  are the same as defined above and R1°  is selected from 

5 hydrogen, Ct_Cloallcyl, C,_Cioalkenyl, C2_C10allcynyl, -C(0)C1-C4  alkyl, -C(0)aryl, 

-C(0)heteroaryl, -C(0)C3-C6cycloallcyl, -C(0)C3-C6heterocycloalkyl, -S(0)2C1-C4  alkyl, 

C3-Cscycloallcyl, C3-C2heterocycloalkyl, C6-C14aryl, aryl-CI _Ctoalkyl, heteroaryl and 

heteroaryl-CI_Cloalkyl; 

and/or a pharmaceutically acceptable salt or solvate thereof. 

10 

Compounds of formula (I) that are of further interest are those wherein: 

X is 0; 

Y is 0; 

RI  and R4  are each independently selected from the group consisting of hydrogen, 

15 	ChCioalkyl, C2..Cioalkenyl, CtCloalkYnyl, C3-C2cycloalkyl, C3-Cscycloalkyl-CI _Cloallcyl, 

C5-Cscycloalkenyl, Cs-Cscycloalkenyl-Ci _Cioalkyl, C3-C2heterocycloalkyl, C3-C2heterocycloallcyl- 

Ci.C1oalkyl, aryl, aryl-Ci_Ci oalkyl, heteroaryl and heteroaryl-Ci.CwaLkyl; 

R2  is -0R9; 

R3  is H or Ci.C4alkyl; 

20 R9  is H or a cation, or CI _Cmallcyl which is unsubstituted or is substituted with one or more 

substituents, suitably from 1 to 6 substituents, suitably from 1 to 3 substituents, 

independently selected from the group consisting of C3-C6  cycloalkyl, heterocycloa1kyl, 

aryl and heteroaryl; 

where any carbon or heteroatom of R', R2, R3,  R4,  R9  is unsubstituted or, where possible, is 

25 

30 

substituted with one or more substituents, suitably from I to 6 substituents, suitably from 1 

to 3 substituents, independently selected from CI-C6allcyl, C1 -C6haloalkyl, halogen, -OR1°, 

-NR5R6, oxo, cyan, nitro, -C(0)121°, -C(0)012.1°, -Se, -s(0)Ri0,  _s(0)2R70, -NR5R6, 

-CONR'R6, -N(R5)C(0)R10, -N(R5)C(0)0Ri°, -OC(0)NR5R6, -N(R5)C(0)NR2R6, 

-SO2NR5R6, -N(R5)S0212.1°, C2-C10  alkenyl, C2-C10  alkynyl, C3-C6cycloallcyl, 

C3-C6heterocycloallcyl, aryl, Ci-C6alIcyl-aryl, heteroaryl and CI-C6  alkyl-heteroaryl, 

wherein R5, and R6  are the same as defined above and RI°  is selected from hydrogen, 

Ci_Cioallcyl, C2_Cioalkenyl, C2,C1oalicynyl, -C(0)Ci-C4alkyl, -C(0)aryl, -C(0)heteroaryl, 

-C(0)C3-C6cycloallryl, -C(0)C3-C6heterocycloalkyl, -S(0)2C1-C4alkyl, C3-C2cycloalkyl, 

C.,-C2heterocycloalkyl, C6-C14aryl, aryl-Ci _Cmallcyl, heteroaryl and heteroaryl-Ci _Cloallcyl; 

35 	and/or a pharmaceutically acceptable salt or solvate thereof. 

7 



WO 2007/150011 	 PCT/US2007/071854 

Of further interest are those compounds of formula (I) where: 

X is 0; 

Y is 0; 

5 

R' and R4  are each independently selected from the group consisting of hydrogen, 

Cirioalkyl, C2_Cioalkenyl, C2_Cloalkynyl, C3-C8cycloallcyl, C3-C8cycloalkyl-Ci_Cloallcyl, 

C3-C8cycloalkenyl, C3-C8cycloalkenyl-Ci _Cmalkyl, C3-Csheterocycloalkyl, C3-C8heterocycloalkyl- 

C1rioallcyl, aryl, aryl-Cirioallcyl, heteroaryl and heteroaryl-CI_Cioalkyl; 

R2  is -0R9; 

R' is H; 

10 

15 

20 

R9  is H or a cation; 

where any carbon or heteroatom of R1, R2, R3, R4  is unsubstituted or, where possible, is 

substituted with one or more substituents, suitably from I to 6 substituents, suitably from I 

to 3 substituents, independently selected from Ci-C6alkyl, Ci-C6haloalkyl, halogen, -OW°, 

-NR'12.6, oxo, cyan, nitro, -C(0)R1U, -C(0)OR'°, -SR', -S(0)Rw, -S(0)2R'°, -NR'12.6, 

-CONR5R6, -N(R)C(0)12.1°, -N(12')C(0)01e, -OC(0)NR5R6, -N(R')C(0)NR5R6, 

-302Nn6, -N(R")S02R10, C2-Ctoalkenyl, C2-Cioalkynyl, C3-C6cycloancyl, 

C3-C6heterocycloallcyl, aryl, Ci-C6allcyl-aryl, heteroaryl and C1 -C6  alkyl-heteroaryl, 

wherein R', and R6  are the same as defined above and RI°  is selected from hydrogen, 

Ci_Cioalkyl, C2rioalkenyl, C2_Cioalitynyl, -C(0)Ci-Calkyl, -C(0)aryl, -C(0)heteroaryl, 

-C(0)C3-C6cycloalkyl, -C(0)C3-C6heterocycloalkyl, -S(0)2C1-C4  alkyl, C3-C8  cycloalkyl, 

C3-C8heterocycloallcyl, C6-C14 aryl, aryl-Ctrioalkyl, heteroaryl and heteroaryl-Ci _Cioalkyl; 

and/or a pharmaceutically acceptable salt or solvate thereof. 

Specific compounds that are exemplified herein and that are useful in the present invention 

25 are: 

N- {[1-(4-chloropheny1)-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-

pyrimidinylicarbonyl } glycine; 

N- {[1- {[2,4-bis(methyloxy)phenyl]methyl} -6-hydroxy-2,4-dioxo-3-(phenylmethyl)- 

1,2,3,4-tetrahydro-5-pyrimidinyl]carbonylIglycine; 

30 N- {[1-(4-chloropheny1)-6-hydroxy-4-oxo-3-(phenylmethyl)-2-thioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyllglycine; 

N-({6-hydroxy-2,4-dioxo-3-(phenylmethyl)-143-(trifluoromethyl)pheny1]-1,2,3,4-

tetrahydro-5-pyrimidinylIcarbonyOglycine; 

N- {[6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5- 

35 pyrimidinyl]carbonyl}glycine; 

8 
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N-{[6-hy droxy -2 ,4-dioxo-l-pheny1-3-(phenylmethyl)-1,2 ,3 ,4-tetrahy dr o-5-

pyrimidinyl]carbonyl} glycine; 

N-[(1-(1,1-dimethylethyl)-3- {[4-(1,1-dimethylethyl)phenyl]methy11-6-hydroxy-2,4-dioxo- 

1,2,3,4-tetrahydro-5-pyrimidinyecarbonylklycine; 

5 

N- {[6-Hydroxy-2,4-dioxo-3-(phenylmethyl)-1-(2-pyridiny1)-1,2,3 ,4-tetrahydro-5-

pyrimidinyllcarbonyll glycine; 

N- 116-Hydroxy-1-(2-nitropheny1)-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5- 

10 pyrimidinyl]carbonyll glycine; 

N- {[ 1 -Cy clohexy1-6-hy droxy -2 ,4- dioxo-3 -(phenylmethyl)-1 ,2,3 ,4-tetrahy dro-5-

pyrimidinyl]carbonyll glycine; 

N- {[14(3-CyanophenyOmethyl]-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-

tetrahydro-5-pyrimidinyl]carbonyll glycine; 

15 N4(6-Hydroxy-2,4-dioxo-3-(phenylmethyl)-1- {[4-(trifluoromethyl)phenyl]methyll - 

1,2,3,4-tetrahydro-5-pyrimidinyl)carbonylklycine; 

N- f [14(3,4-Dichlorophenyl)methyl]-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-

tetrahydro-5-pyrimidinyl]carbonyl)glycine; 

N- {[6-Hydroxy-1- {[3-(methyloxy)phenyl]methyll -2,4-dioxo-3-(phenylmethyl)-1,2,3,4- 

20 tetrahydro-5-pyrimidinyl]carbonyl)glycine; 

N- {[1- [(2,6-Dichlorophenyemethy1]-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-

tetrahydro-5-pyrimidinyl] carbonyl} glycine; 

N- {[6-Hydroxy-1-methy1-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-

pyrimidinAcarbonyl) glycine; 

25 N- {[1-Cyclohexyl-3-(2-cyclopropylethyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyl)glycine; 

N-[(1,3-Dicyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyOcarbonyl]glycinc; 

30 N- {[1-Hexy1-6-hydroxy-2,4-dioxo-3-(phenyhnethyl)-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyll glycine; 

N- {[1-Ethy1-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyll glycine; 

N- {[6-Hydroxy-2,4-dioxo-3-(phenylmethyl)-1-propy1-1,2,3,4-tetrahydro-5- 

35 pyrimidinyl]carbonyl}glycine; 
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N- { [1 -Butyl-6-hy droxy-2,4-dioxo-3-(phenylmethyl)- 1,2,3,4-tetrahydro-5-

primidinyl]carbonyll glycine; 

N- {[6-Hydroxy-2,4-dioxo-1-(2-phenylethyl)-3-(phenylmethyl)- 1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyll glycine; 

5 N- {[3- {[4-(1,1-Dimethylethyl)phenyl]methyll -6-hydroxy- 1 -(1 -methylethyl)-2,4-dioxo- 

1,2,3,4-tetrahydro-5-pyrimidinyl]carbonyll glycine; 

N-[(1-cyclohexyl-3- {[4-(1,1 -dimethylethyl)phenyl]methy11-6-hydroxy-2,4-dioxo- 1,2,3,4-

tetrahydro-5-pyrimidinyecarbonyl]glycine; 

N- {[6-Hydroxy- 1,3-bis(1 -methylethyl)-2,4-dioxo- 1,2,3,4-tetrahydro-5- 

1 0 pyrimidinyl]carbonyll glycine; 

N- {[3-[(2-Bromophenyl)methyl]- 1 -(1,1 -dimethylethyl)-6-hydroxy-2,4-diox 0-1,2,3,4-

retrahydro-5-pyrimidinyllcarbonyll glycine; 

N-[(1-(2,6-Dichloropheny1)-3- { [441,1 -dimethylethyl)phenyl]nethyll -6-hydroxy-2,4-

dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine; 

15 N-[(1-(2,4-dichloropheny1)-3- {[4-(1,1-dimethylethyl)phenyl]nethyl 1 -6-hydroxy-2,4-

dioxo-1,2,3,4-tetrahydro-5-pyrimidinyOcarbonyl]glycine; 

N-[(1-(2-Bromopheny1)-3- { [4-( 1,1 -dimethylethyl)phenyl]methyll -6-hydroxy-2,4-dioxo- 

1,2,3,4-tetrahydro-5-pyrimidinyecarbonylklycine; 

N-[(1-(2-Biphenyly1)-3- {[4-(1,1-dimethylethyl)phenyl]methyll -6-hydroxy-2,4-dioxo- 

20 1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyliglycine; 

N- {[6-Hydroxy-2,4-dioxo-3-(phenylmethyl)- 1 -(tetrahydro-2H-pyran-4-y1)- 1,2,3,4-

tetrahydro-5-pyrimidinyl] carbonyl } glycine; 

N- {[3-Cyclohexy1-6-hydroxy-2,4-dioxo-1-(tetrahydro-2H-pyran-4-y1)-1,2,3,4-tetrahydro- 

5-pyrimidinyl]carbonyl} glycine; 

25 N- { [3- {[4-( 1,1 -Dimethylethyephenyl]methyl} -6-hydroxy-2,4-dioxo- 1 -(2-thieny1)-1,2,3,4-

tetrahydro-5-pyrimidinyl]carbonyll glycine; 

N-({ I -Cyclohexy1-6-hydroxy-343-(4-morpholinyepropy1]-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyll carbonyl)glycine; 

N- {[3- { [4-(1 ,I-Dimerhylcthyl)phenyl]methyll -6-hydroxy-2,4-dioxo- 1 -(3 -pyridiny1)- 

30 1,2,3,4-tetrahydro-5-pyrimidinyl]carbonyll glycine; 

N-(11-Cyclohezy1-3-[(2-fluorophenyl)methyl]-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyll carbonyl)glycine; 

N-({3-[(2-Chlorophenyl)methyl]-1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyll carbonyl)glycine; 

35 N-({1-Cyclohexy1-6-hydroxy-2,4-dioxo-3-[(5,5,8,8-tetramethy1-5,6,7,8-tetrahydro-2-

naphthalenyOmethyl]-l,2,3,4-tetrahydro-5-pyrimidinyl} carbonyl)glycine; 
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N-({ 1-Cyclohexy1-3 - [(2,4-dimethylphenyOmethyl]-6-hydroxy-2,4-dioxo- 1,2,3,4-

tetrahydro-5-pyrimidinyll carbonyl)glycine; 

N-( { I -Cyclohexy1-6-hydroxy-2,4-dioxo-3-[(2,4,6-trifluorophenyemothyl]- 1,2,3,4-

tetrahydro-5-pyrimidinyl}carbonyl)glycine; 

5 N-[(1-Cyclohexy1-6-hydroxy-3- { [4-(1 -methylethyl)phenyl]methyll -2,4-dioxo- 1,2,3,4-

tetrahydro-5-pyrimidinyl)carbonyl]glycine; 

N-( { 1 -Cyclohexy1-3 - [(2-ethylphenyOmethyl]-6- hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyll carbonyl)glycine; 

N-({ 1 -Cyclohexy1-3- [(4-ethylphenyl)methyl]-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

10 pyrimidinylIcarbonyeglycine; 

N-(11-Cyclohexy1-6-hydroxy-2,4-dioxo-3-[(2,4,6-trimethylphenyl)methyl]- 1,2,3,4-

tetrahydro-5-pyrimidinyll carbonyl)glycine; 

N-{[1-Cyclohexy1-3-(2-cyclohexylethyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahy dro-5-

pyrimidinyflearbonyll glycine; 

15 N-[(3- 1[3,5-Bis(methyloxy)phenyl]methy11-1-cyclohexyl-6-hydroxy-2,4-dioxo- 1,2,3,4-

tetrahydro-5-pyrimidinyBcarbonyl]glycine; 

N-{[1-Cyclohexy1-6-hydroxy-3-(2-naphthalenylmethyl)-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]earbonyl} glycine; 

N-(11 -Cyclohexy1-6-hydroxy-3 - [(4-rnethylphenyl)methyl]-2,4-dioxo- 1,2,3,4-tetrahydro-5- 

20 pyrimidinylIcarbonyl)glycine; 

N- [[3-(4-Biphenylylmethyl)- 1 -cyclohexy1-6-hydroxy-2,4-dioxo- 1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyll glycine; 

N-[(3-1[4-(1,3-Benzoxazol-2-yl)phenyl]rnethyll - 1 -cyclohexy1-6-hydroxy-2,4-dioxo- 

1,2,3 ,4-tetrahydro-5 -pyrimidinyOcarbonyliglycine; 

25 N-(1342-(4-Biphenyly1)-2-oxoethy11-1 -cyclohexy1-6- hydroxy-2,4-dioxo- 1,2,3,4-

tetrahy dro-5-pyrimidinyll carbonyl)glycine; 

N-[(1,3-Bis 1[4-(1,1-dirnethylethyl)phenyl]rnethyll -6-hydroxy-2,4-dioxo- 1,2,3,4-

tetrahydro-5-pyrimidinyOcarbonyl]glycine; 

N- 1[1-Cyclohcxy1-6-hydroxy-3-(4-rnethyleyclohexyl)-2,4-dioxo- 1,2,3,4-tetrahydro-5- 

30 pyrimidinyl]carbonyl} glycine; 

N-({ 1 -Cyclohexy1-344-(1,1-dimethylethypcyclohexyl]-6-hydroxy-2,4-dioxo- 1,2,3,4-

tetrahydro-5-pyrimidinyll carbonyl)glycine; 

N-[(1 -Cyclohexy1-6-hydroxy-2,4-dioxo-3 -phenyl- 1,2,3,4-tetrahydro-5-

pyrimidinyflearbonyl]glycine; 

35 N-({ I -Cyclohexy1-314-(1,1 -dimethylethyl)pheny1]-6-hydroxy-2,4-dioxo- 1,2,3,4-

tetrahydro-5-pyrimidinyll carbonyl)glycine; 
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N- 41-Cyclohexy1-3-(cyclohexylmethyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyl}glycine; 

N-[(3-Cyclohepty1-1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycine; 

5 N-[(3-Cyclohexy1-6-hydroxy-2,4-dioxo-1-tricyclo[3.3.1.13Idec-1-y1-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycine; 

N-({1-[(1R,2R,4S)-Bicyclo[2.2.1]hept-2-y1]-3-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-

tetrahydro-5-pyrimidinyll carbonyl)glycine; 

N- {[1-Cyclohexy1-6-hydroxy-3-(3-methylcyclohexyl)-2,4-diox o-1,2,3,4-tetrahydro-5- 

10 pyrimidinylicarbonyll glycine; 

N-[(3-Cyclohexy1-1-cyclopropy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycine; 

N-[(1-Cyclobuty1-3-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycine; 

15 

N-[(3-Cyclohexy1-1-cyclopenty1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycine; 

N- {[6-Hydroxy-1,3-bis(3-methylbuty1)-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyllcarbonyll glycine; 

20 N-[(6-Hydroxy-1,3-bisl[2-(methyloxy)phenyl]methyll -2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycine; 

N-( [1,3-Bis[(2-chlorophenyl)methyl]-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl} carbonyl)glycine; 

N-[(1,3-Dihexy1-6-hydroxy-2,4-dioxe-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine; 

25 N- {[1-Cyclohexy1-6-hydroxy-3-(2-methylcyclohexyl)-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]earbonyll glycine; 

N- {[1-Cyclohexy1-6-hydroxy-3-(2-naphthaleny0-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyll glycine; 

N-[(1-Cyclohexy1-3-hexyl-6-hydroxy-2,4-diox o-1,2,3,4-tctrahydro-5- 

30 pyrimidinyl)carbonyl]glycine; 

N-[(1,3-Dicyclohepty1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyl)carbonyl]glyeine; 

N-[(1,3-Dicyclopenty1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyOcarbonyl]glycine; 

35 N-1[1-Cyclohexy1-3-(2,3-dimethylcyclohexyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine; 
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4-[5- { [(Carboxymethyl)amino]carbonyl} -3-cyclohexy1-4-hydroxy-2,6-dioxo-3,6-dihydro- 

1(210-pyrimidinyl] cyclohexanecarboxylic acid; 

N- f[1-Cyclohexy1-3-(4-ethylcyclohexyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyll glycine; 

5 cis-413-Cyclohexy1-5-(I[2-(ethyloxy)-2-oxoethyl]amino I carbony1)-4-hydroxy-2,6-dioxo- 

3,6-dihydro-1(2H)-pyrimidinyl]cyclohexanecarboxylic acid; 

N- ([1-Cyclohexy1-6-hydroxy-3-(1-methylcyclohexyl)-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyllglycine; 

3-[5- { [(Carboxymethyl)amino]carbonyl} -3-cyclohexyl-4-hydroxy-2,6-dioxo-3,6-dihydro- 

10 1(2H)-pyrimidinyl]cyclohexanecarboxylic acid; 

N- f[1-Cyclohexyl-6-hydroxy -2,4-dioxo-3-(2-oxo-2-phenylethyl)-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyll glycine; 

N-R I -Cyclohexyl-6-hydroxy-3- {2- [4-(methyloxy)phenyI]-2-oxoethyll -2,4-dioxo-1,2,3,4-

tetrahydro-5-pyrimidinyl)carbonylklycine; 

15 N-(11-Cyclohexy1-6-hydroxy-342-(4-methylpheny1)-2-oxoethyl]-2,4-dioxo-1,2,3,4-

tetrahydro-5-pyrimidinyll carbonyl)glycine; 

N- { [1-Cyclohexy1-3-(3,3-dimethy1-2-oxobuty1)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyl}glycine; 

N-({1-Cyclohexy1-342-(4-fluoropheny1)-2-oxoethyl]-6-hydroxy-2,4-dioxo-1,2,3,4- 

20 tetrahydro-5-pyrimidinylIcarbonyl)glycine; 

N-({342-(4-Cyanopheny1)-2-oxoethylkl-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-

tetrahydro-5-pyrimidinyll carbonyl)glycine; 

N-({342-(1-Benzofuran-2-y1)-2-oxoethy1]-1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-

tetrahydro-5-pyrimidinyllcarbonyl)glycine; 

25 N- {[3-Cyclohexy1-6-hy droxy -1-(1-naphthaleny1)-2,4-dioxo-1,2 ,3 ,4-tetrahydro-5- 

pyrimidinyl]carbonyll glycine; 

N- {[3-Cyclohexy1-1-(4,4-dimethylcyclohexyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyll glycine; 

N-({1-Cyclohexy1-3- [(2,3-difluorophenyOmethyl]-6-hydroxy-2,4-dioxo-1,2,3,4- 

30 tetrahydro-5-pyrimidinyll carbonyOglycine; 

Ethyl N-[(1,3-dicyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

PYrimidinyl)carbonothioyl]glycinate; 

N-[(1,3-Dicyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyOcarbonothioyl]glycine; 

35 6-[5- {[(Carboxymethyparnino]carbony11-3-cyclohexy1-6-hydroxy-2,4-dioxo-3,4-dihydro- 

I (2H)-pyrimidinyl]hexanoic acid; 
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6-[5- { [(Carboxymethyl)amino]carbonothioyll -3 -cyclohexy1-6-hydroxy-2,4-dioxo-3,4-

dihydro- 1 (2H)-pyrimidinyl]hexanoic acid; 

N-({1-Cyclohexy1-3- [(3,4-dichlorophenyOmethyl]-6-hydroxy-2,4-dioxo-1,2,3,4-

tetrahydro-5-pyrimidinyll carbonyl)glycine; 

5 N-[(1-Cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyl)carbonyl]glycine; 

N-( {3-Cyclohexy1-6-hydroxy-1-[trans-4-(methyloxy)cyclohexyl]-2,4-dioxo- 1,2,3,4-

tetrahydro-5-pyrimidinyl} carbonyl)glycine; 

N-({ 1- [1,11 -Bi(cyclohexyl)-4-y1]-3-cyclohexy1-6-hydroxy-2,4-dioxo- 1,2,3,4-tetrahydro-5- 

10 pyrimidinyl} carbonyl)glycine; 

N- {[6-Hydroxy-2,4-dioxo-1,3-bis(1-propylbuty1)- 1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyllglycine; 

N-({3-(2-Cyclopropylethyl)-6-hydroxy-143-(methyloxy)pheny1]-2,4-dioxo-1,2,3,4-

tetrahydro-5-pyrimidinyll carbonyl)glycine; 

15 N- {[3-Cyclohexy1-6-hydroxy-2,4-dioxo- 1 -(4-phenylcyclohexyl)- 1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyl } glycine; 

N-({1 -Cyclohexy1-3- [(3,4-difluorophenyl)methyl]-6-hydroxy-2,4-dioxo- 1,2,3,4-

tetrahydro-5-pyrimidinyll carbonyl)glycine; 

N-({3-(2-Cyclopropylethyl)-6-hydroxy- 1 44-(methyloxy)pheny11-2,4-dioxo-1,2,3,4- 

20 tetrahydro-5-pyrimidinyll carbonyOglycine; 

N- {[3-(2-Cyclopropylethy0-6-hydroxy- 1 -(3-nitropheny1)-2,4-dioxo- I ,2,3,4-tetrahydro-5-

pyrimidinylicarbonyl} glycine; 

N-( {3-(2-Cyclopropylethyl)-6-hydroxy-2,4-dioxo- 144-(2-thienyl)phenylk 1,2,3,4-

tetrahydro-5-pyrimidinyll carbonyl)glycine; 

25 N- {[1,3-Bis(1-ethylpropy1)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyllglycine; 

N-[(6-Hydroxy-2,4-dioxo- 1,2,3 ,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine; 

N-[(1-Cyclohexy1-6-hydroxy-2,4-dioxo-3- { [4-(trifluoromethyl)phenyl]methyl} - 1,2,3,4-

tetrahydro-5-pyrimidinyl)carbonyltlycine; 

30 N-[(1,3-Dibuty1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine; 

N- {[1,3-Bis(2-cy clopropylethyl)-6-hy dr oxy -2,4- dioxo-1,2 ,3 ,4 -tetrahy dr o-5 - 

PYrimidinyl]carbonyll glycine; 

N- {[6-Hydroxy-1,3-bis(2-methylpropy1)-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyl}glycine; 

35 N-({3-(2-Cy clopropylethyl)-6-hy dr oxy -14345 -methyl-1,2,4 -oxadiazol-3-yl)phenyl]-2,4-

dioxo-1,2,3 ,4-tetrahy dro-5 -pyrimidinyl} carbony Oglycine; 
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N-({3-(2-Cyclopropylethyl)-6-hydroxy-144-(2-methy1-1,3-thiazol-4-y0phenyl]-2,4-dioxo- 

1,2,3,4-tetrahydro-5-pyrimidinyll carbonyl)glycine; 

N- { [3-Cyclohexy1-6-hydroxy-2,4-dioxo- I -(4-piperidiny1)-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyl} glycine; 

5 N-( {3-(2-Cyclopropylethy0-1-[4-(2-furanyl)phenyl]-6-hydroxy-2,4-dioxo-1,2,3,4-

tetrahydro-5-pyrimidinyll carbonyl)glycine; 

N-1[1,3 -Bis(1 ,1- dimethylpr opy1)-6-hy dr oxy -2 ,4- dioxo-1 ,2 ,3 ,4-tetrahy dr o-5 - 

pyrimidinyl]carbony1} glycine; 

N- {[3 -Cy clohexy1-6-hy droxy -2 ,4- dioxo- 1-(3-piperidiny0-1,2,3,4-tetrahydro-5- 

10 pyrimidinyl]carbonyll glycine; 

N- {[3-Cyclohexy1-6-hydroxy-2,4-dioxo- I -(1- { [(phenylmethyDoxy]carb onyll -3-

pip eridiny1)-1,2,3,4-tetrahydro-5-pyrimidinyllearbonyll glycine; 

N -1[1-(1- Acety1-3 -piperidiny1)-3-cy clohexy1-6-hy dr oxy -2,4 -dioxo-1 ,2,3 ,4-tetrahy dr o -5 - 

pyrimidinyl]carbonyl} glycine; 

15 N-[(1-Cyclohexy1-3- { [4-fluoro-2-(trifluoromethyl)phenyl]methy11-6-hydroxy-2,4-dioxo- 

1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine; 

N -(13-[(2-Br omophenyl)methyl]-1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyll carbonyl)glycine; 

N-({1-Cyclohexy1-3- [(2,6-dichlorophenyOmethy1]-6-hydroxy-2,4-dioxo-1,2,3,4- 

20 tetrahydro-5-pyrimidinyl} carbonyl)glycine; 

N-[(3- ([2-Bromo-5-(methyloxy)phenyl]methyll -1-cyclohexy1-6-hydroxy-2,4-dioxo- 

1,2,3,4-tetrahydro-5-pyrimidinyecarbonyl]glycine; 

N- [(3- {[2,4-Bis(trifluoromethyDphenyl]methyll -1-cyclohexy1-6-hydroxy-2,4-dioxo- 

1,2,3,4-tetrahydro-5-pyrimidinyecarbonyliglycine; 

25 N-( {3-[(2-Bromo-5-fluorophenyOrnethyl]-1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-

tetrahydro-5-pyrimidiny II carbonyl)glycine; 

N- [(3- { [2-Bromo-4-(1,1-dimethylethyl)phenyl]methyll -1-cyclohexy1-6-hydroxy-2,4-

dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyltlycine; 

N-( {1-Cyclohcxy1-6-hydroxy-3- [(2-m cthy 1pheny Om ethy1]-2,4-diox o-1,2,3,4-tetrahydro-5- 

30 pyrimidinyl} carbonyl)glycine; 

N- {[ 1-Cyclohexyl-3-(1,1-dimethylpropy1)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyll glycine; and 

N- {[1,3 -Bis(2 ,6- dichlor opheny1)-6-hy dr oxy -2,4- dioxo-1,2,3 ,4-tetrahy dro-5-

pyrimidinyl]carbonyl} glycine. 

35 
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Processes for preparing the compound of formula (I) are also within the ambit of this 

invention. To illustrate, a process for preparing a compound of formula (I) 

OH 	Y 	R3 
4 R., N

*--'#-C."-- N 
H 

..„..‹..7*  
N 	0 I i  
R (I) 

wherein X, Y, 13.1 , R2, R3  and R4  are the same as defined above for formula (I), the process 

comprising treating a compound of formula A: 

4 
 N

OH 
R... 	..--c7C02Et 

N.--.0 XA 

R
I 

A 

wherein R' and R4  are the same as for those groups in formula (I) with glycine and an appropriate 

base, such as 1,8-diazabicyclo[5.4.0]undec-7-ene, in an appropriate solvent, such as ethanol, under 

either conventional thermal conditions or by microwave irradiation, to form a compound of 

formula (I) where Y is 0, R2  is -OH, and R' is H; 

or a process for preparing a compound of formula (I) wherein X, Y, RI, R2, R' and R4  are 

the same as defined above for formula (I), the process comprising treating a compound of formula 

B: 

OH Y 	R3 
4 

R--..
N N'LCO2Et 

H 
X

..).„..
N 0 

I 1  
R 	 B 

wherein X, Y, R', R2, R3  and R4  are the same as for those groups in formula (1) with an alkali such 

as sodium hydroxide, in an appropriate solvent, such as aqueous ethanol, at a suitable temperature 

of formula (I) where R2  is -OH; such as room temperature, to form a compound 

or a process for preparing a compound of formula (I) wherein X, Y, R', R2, R' are the same 

as defined above for formula (I) and R4  is piperidinyl, the process comprising treating a compound 

of formula C: 
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OH Y 	R3 
HN -----N" 	..-c 	.H .L .0O2H 

c____ 
	y 	N 

..--k... X***--N 	0 1 1 
R 	 C 

wherein X, Y, R', and R3 are the same as for those groups in formula (I) with an acylating agent 

such as acetic anhydride, in an appropriate solvent, such as acetic acid, at a suitable temperature 

such as 130 °C, to form a compound of formula (I) where R2 is -OH, and 124 is acylpiperidinyl; 

It will be appreciated by those skilled in the art that the compounds of formula (I) may 

exist in one or more tautomeric forms such as: 

OH 	Y 	R3 0 	Y 

R-,,
N 

A 	
RRAN' 

 ...........„........„.....t, 
N R

z 

N 
H 

O 0 	 X~N~~OH N
..---. 

R
1 	 I 1 R 	(IA) 	 R 	(IB) 

0 	YH 	R3 0 	Y 	R3 
4 

R--, ------ 
N 

4 R--, 
N 	 Nj.-----------LN 

R2 

H H 

N 
-,..„.. 	

X -----2. ---,N.-At>, 0 0 	
0 

 
I I 	 1 

R 
i 

R (IC) 	 (ID) 

All tautomeric forms of the compounds described herein, including mixtures thereof, are 

intended to be encompassed within the scope of the invention. Generally, the compounds 

exemplified herein have been assigned names based on the structure of the tautomer of formaula 

(IA). It should be understood that any reference to named compounds of this invention is intended 

to encompass all tautomers of the named compounds and any mixtures of tautomers of the named 

compounds. 

The compounds of formula (I) may be prepared in crystalline or non-crystalline form, and, 

if crystalline, may optionally be solvated, e.g. as the hydrate. This invention includes within its 

scope stoichiometric solvates (e.g. hydrates) as well as compounds containing variable amounts of 

solvent (e.g. water). 

Certain of the compounds described herein may contain one or more chiral atoms, or may 

otherwise be capable of existing as two enantiomers. The compounds claimed below include 
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mixtures of enantiomers as well as purified enantiomers or enantiomerically enriched mixtures. 

Also included within the scope of the invention are the individual isomers of the compounds 

represented by formula (I), or claimed below, as well as any wholly or partially equilibrated 

mixtures thereof. The present invention also covers the individual isomers of the claimed 

5 compounds as mixtures with isomers thereof in which one or more chiral centers are inverted. 

Where there are different isomeric forms they may be separated or resolved one from the 

other by conventional methods, or any given isomer may be obtained by conventional synthetic 

methods or by stereospecific or asymmetric syntheses. 

10 

While it is possible that, for use in therapy, a compound of formula (I), as well as salts, 

solvates and the like, may be administered as a neat preparation, i.e. no additional carrier, the more 

usual practice is to present the active ingredient confected with a carrier or diluent. Accordingly, 

the invention further provides pharmaceutical compositions, which includes a compound of 

formula (I) and salts, solvates and the like, and one or more pharmaceutically acceptable carriers, 

diluents, or excipients. The compounds of formula (I) and salts, solvates, etc, are as described 

15 above. The carrier(s), diluent(s) or excipient(s) must be acceptable in the sense of being 

compatible with the other ingredients of the formulation and not deleterious to the recipient 

thereof. In accordance with another aspect of the invention there is also provided a process for the 

preparation of a pharmaceutical formulation including admixing a compound of the formula (I), or 

salts, solvates etc, with one or more pharmaceutically acceptable carriers, diluents or excipients. 

20 It will be appreciated by those skilled in the art that certain protected derivatives of 

compounds of formula (I), which may be made prior to a final deprotection stage, may not possess 

pharmacological activity as such, but may, in certain instances, be administered orally or parenterally 

and thereafter metabolised in the body to form compounds of the invention which are 

pharmacologically active. Such derivatives may therefore be described as "prodrugs". Further, certain 

25 compounds of the invention may act as prodrugs of other compounds of the invention. All protected 

derivatives and prodrugs of compounds of the invention are included within the scope of the invention. 

It will further be appreciated by those skilled in the art, that certain moieties, known to those skilled in 

the art as "pro-moieties" may be placed on appropriate functionalities when such functionalities are 

present within compounds of the invention. Preferred prodrugs for compounds of the invention 

30 include: esters, carbonate esters, hemi-esters, phosphate esters, nitro esters, sulfate esters, sulfoxides, 

amides, carbamates, azo-compounds, phosphamides, glycosides, ethers, acetals and ketals. 

Pharmaceutical compositions may be presented in unit dose forms containing a 

predetermined amount of active ingredient per unit dose. Such a unit may contain, for example, 

0.5 mg to 1 g, preferably 1 mg to 700 mg, more preferably 5 mg to 100 mg of a compound of the 

35 formula (I), depending on the condition being treated, the route of administration and the age, 

weight and condition of the patient, or pharmaceutical compositions may be presented in unit dose 
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forms containing a predetermined amount of active ingredient per unit dose. Preferred unit dosage 

compositions are those containing a daily dose or sub-dose, as herein above recited, or an 

appropriate fraction thereof, of an active ingredient. Furthermore, such pharmaceutical 

compositions may be prepared by any of the methods well known in the pharmacy art. 

5 Pharmaceutical compositions may be adapted for administration by any appropriate route, 

for example by the oral (including buccal or sublingual), rectal, nasal, topical (including buccal, 

sublingual or transdermal), vaginal or parenteral (including subcutaneous, intramuscular, 

intravenous or intradennal) route. Such compositions may be prepared by any method known in 

the art of pharmacy, for example by bringing into association a compound of formal 0) with the 

10 carrier(s) or excipient(s). 

Pharmaceutical compositions adapted for oral administration may be presented as discrete 

units such as capsules or tablets; powders or granules; solutions or suspensions in aqueous or non-

aqueous liquids; edible foams or whips; or oil-in-water liquid emulsions or water-in-oil liquid 

emulsions. 

15 Capsules are made by preparing a powder mixture, as described above, and filling formed 

gelatin sheaths. Glidants and lubricants such as colloidal silica, talc, magnesium stearate, calcium 

stearate or solid polyethylene glycol can be added to the powder mixture before the filling 

operation. A disintegrating or solubilizing agent such as agar-agar, calcium carbonate or sodium 

carbonate can also be added to improve the availability of the medicament when the capsule is 

20 ingested. 

Moreover, when desired or necessary, suitable binders, lubricants, disintegrating agents 

and coloring agents can also be incorporated into the mixture. Suitable binders include starch, 

gelatin, natural sugars such as glucose or beta-lactose, corn sweeteners, natural and synthetic gums 

such as acacia, tragacanth or sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes 

25 and the like. Lubricants used in these dosage forms include sodium oleate, sodium stearate, 

magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and the like. 

Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum 

and the like. Tablets are formulated, for example, by preparing a powder mixture, granulating or 

slugging, adding a lubricant and disintcgrant and pressing into tablets. A powder mixture is 

30 

35 

prepared by mixing the compound, suitably comminuted, with a diluent or base as described above, 

and optionally, with a binder such as carboxymethylcellulose, an aliginate, gelatin, or polyvinyl 

pyrrolidone, a solution retardant such as paraffin, a resorption accelerator such as a quaternary salt 

and/or an absorption agent such as bentonite, kaolin or dicalcium phosphate. The powder mixture 

can be granulated by tablet forming dies by means of the addition of stearic acid, a stearate salt, 

talc or mineral oil. The lubricated mixture is then compressed into tablets. The compounds of the 

present invention can also be combined with a free flowing inert carrier and compressed into 
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tablets directly without going through the granulating or slugging steps. A clear or opaque 

protective coating consisting of a sealing coat of shellac, a coating of sugar or polymeric material 

and a polish coating of wax can be provided. Dyestuffs can be added to these coatings to 

distinguish different unit dosages. 

5 Oral fluids such as solution, syrups and elixirs can be prepared in dosage unit form so that 

a given quantity contains a predetermined amount of a compound of formula (I). Syrups can be 

prepared by dissolving the compound in a suitably flavored aqueous solution, while elixirs are 

prepared through the use of a non-toxic alcoholic vehicle. Suspensions can be fonnulated by 

dispersing the compound in a non-toxic vehicle. Solubilizers and emulsifiers such as ethoxylated 

10 isostearyl alcohols and polyoxy ethylene sorbitol ethers, preservatives, flavor additive such as 

peppermint oil or natural sweeteners or saccharin or other artificial sweeteners, and the like can 

also be added. 

Where appropriate, dosage unit pharmaceutical compositions for oral administration can be 

microencapsulated. The formulation can also be prepared to prolong or sustain the release as for 

15 example by coating or embedding particulate material in polymers, wax or the like. 

Pharmaceutical compositions adapted for rectal administration may be presented as 

suppositories or as enemas. 

Pharmaceutical compositions adapted for vaginal administration may be presented as 

pessaries, tampons, creams, gels, pastes, foams or spray formulations. 

20 

25 

Pharmaceutical formulations adapted for parenteral administration include aqueous and 

non-aqueous sterile injection solutions which may contain anti-oxidants, buffers, bacteriostats and 

solutes which render the composition isotonic with the blood of the intended recipient; and 

aqueous and non-aqueous sterile suspensions which may include suspending agents and thickening 

agents. The pharmaceutical compositions may be presented in unit-dose or multi-dose containers, 

for example sealed ampoules and vials, and may be stored in a freeze-dried (lyophilized) condition 

requiring only the addition of the sterile liquid carrier, for example water for injections, 

immediately prior to use. Extemporaneous injection solutions and suspensions may be prepared 

from sterile powders, granules and tablets. 

30 

It should be understood that in addition to the ingredients particularly mentioned above, 

the pharmaceutical compositions may include other agents conventional in the art having regard to 

the type of formulation in question, for example those suitable for oral administration may include 

flavouring agents. 

A therapeutically effective amount of a compound of the present invention will depend 

upon a number of factors including, for example, the age and weight of the intended recipient, the 

35 precise condition requiring treatment and its severity, the nature of the formulation, and the route 

of administration, and will ultimately be at the discretion of the attendant prescribing the 
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medication. However, an effective amount of a compound of formula (I) for the treatment of 

anemia will generally be in the range of 0.001 to 100 mg/kg body weight of recipient per day, 

suitably in the range of .01 to 10 mg/kg body weight per day. 	For a 70kg adult mammal, the 

actual amount per day would suitably be from 7 to 700 mg and this amount may be given in a 

5 single dose per day or in a number (such as two, three, four, five or six) of sub-doses per day such 

that the total daily dose is the same. An effective amount of a salt or solvate, etc., may be 

determined as a proportion of the effective amount of the compound of formula (I)per se. It is 

envisaged that similar dosages would be appropriate for treatment of the other conditions referred 

to above. 

10 

Definitions 

CDI — carbonyl di-imidazole 

DB U -1,8-diazabicyclo[5.4.0]undec-7-ene 

DIAD — diisopropyl azodicarboxylate 

15 DMA - N,N-dimethylacetamide 

DMF — N,N-dimethylformamide 

DMSO — dimethylsulfoxide 

HPLC — high pressure liquid chromatography 

LC/MS — liquid chromatography/mass spectrometry 

20 NMR — nuclear magnetic resonance 

rt — room temperature 

TFA — Trifluoroacetic acid 

THE - tetrahydrofuran 

25 Chemical Background: 

The compounds of this invention may be made by a variety of methods, including standard 

chemistry. Any previously defined variable will continue to have the previously defined meaning 

unless otherwise indicated. Illustrative general synthetic methods are set out below and then 

specific compounds of the invention as prepared arc given in the examples. 

30 Compounds of general formula (I) may be prepared by methods known in the art of 

organic synthesis as set forth in part by the following synthesis schemes. In all of the schemes 

described below, it is well understood that protecting groups for sensitive or reactive groups are 

employed where necessary in accordance with general principles of chemistry. Protecting groups 

are manipulated according to standard methods of organic synthesis (T. W. Green and P. G. M. 

35 Wuts (1991) Protecting Groups in Organic Synthesis John Wiley & Sons). These groups are 

removed at a convenient stage of the compound synthesis using methods that are readily apparent 
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to those skilled in the art. The selection of processes as well as the reaction conditions and order of 

their execution shall be consistent with the preparation of compounds of formula (I). Those skilled 

in the art will recognize if a stereocenter exists in compounds of formula (I). Accordingly, the 

present invention includes both possible stereoisomers and includes not only racemic compounds 

5 but the individual enantiomers as well. When a compound is desired as a single enantiomer, it may 

be obtained by stereospecific synthesis or by resolution of the final product or any convenient 

intermediate. Resolution of the final product, an intermediate, or a starting material may be 

effected by any suitable method known in the art. See, for example Stereochemistry of Organic 

Compounds by E. L. Eliel, S. H. Wilen, and L. N. Mander (Wiley-Interscience, 1994). 

10 

Illustrated Methods of preparation 

Scheme 'I 

0 
EtO,C 	CO,Et 	 CO,Et 

Et°2C'N.,/ CO2Et 
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,---•
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I 	i 	 I, R 	 R 

OH 	0 
RL., 	 OH 
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	 N _,.. 
0 

I i  
R 

a) 	1. NaH, THE, rt 2. RINCO, 60 °C; b) I. NaH, THE or dioxane, rt 2. R4NCX, heat; c) 

15 H2NCH2C0311, DBU, EtOH, 160 °C, microwave. 

Scheme 2 

0 
R4-, 	 R4

N
,,,k 

NH 4 	 a bIN,. 
NCO —1- NH 	 N----- .0 

RI 	 R, 

OH 	Y 
R4-, -N--k...---k---N----y0H 

c
H  

N
..---0 	

0 
I i  R 

a) 	1211\1112, CH3C12  or RINH2.HCI, base, CH3C13; b)CEL(C(0)C1)2, CH2C12, reflux or 

20 CH2(CO3Et)z, NaOEt, MeO(CH2)20H, reflux or 1. EtO,CCH,COCI, CHCI3, 70 °C 2. 

DBU, CHC13, 70 °C; c) 1. YCNCH2CO2Et„ EtPrI2N, CHC13  or CH2C12  2. aq NaOH, Et0H, 

rt. 
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Scheme 3 (for R1  = R4 ) 

OH 	Y 
R4

N 	 R., 
as scheme 2 	N 	'"-- 	N"--NN----OH Rt. 	 H NH2 	0 	 0 ...--• I 	 N 	0 

NH 
1  

R1  

0 

a) 
O 

CDI, DMF, 70 °C or 	N 	s , EtOAc, rt 

Scheme 4 

O 	 OH 	0 	 OH 	0 
R 	 ,...„_ 	 R N 	„..-cil.,

N,-.T.OH a 	N 	----- 	N 	CO,Et 	b  ,.. 
H 	 H ,...-k._ 	

N...---0 	0 N 	0 
H 	 H 	 Al R 

a) OCNCH2CO2Et, EtPri2N, CHC13 or CH2C12; b) I. R'Hal, Na/K2CO3, DMF or DMA, 100 

°C or R'Hal, pol-BEMP, DMF, 120 °C, microwave 2. aq NaOH, Me0H or EtOH, rt. 

Scheme 5 
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a) 1. CH2(CO2H)2, THF, 0 °C — rt 2. EtOH, reflux; b) 1. OCNCH2CO2Et, EtPri2N, CH2C12  

aq NaOH, EtOH, rt. 

2. 

Scheme 6 
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1. Phthalimide, DIAD, PPh3, THF 2. (NH2)2,  EtOH, reflux. 
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5 	Experimentals 
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a) Ac,O, AcOH, 130 °C. 

Example 1 

CI 
0 	OH 0 

))L 
N 	---- 	N 	

OH 
H 

--"z": 0 	N 	0 	
0 

 

* 

N- fri -(4-Chlorophcny1)-6-hydroxy-2,4-dioxo-3- phenylme hyl)-1,2,3,4-tetrahydro-5- 

pyrimidinyllearbonyliglycine 

Diethyl { RphenylmethyDaminolcarbonylthrovanedioate. A solution of diethyl malonate 

hydride 

temperature. 

acidified 

diluted 

a white 

J=5.68 

mL, 10.0 mmoles) in dry tetrahydrofuran (20 mL) was added to a suspension of sodium 

(60% suspension in mineral oil, 500 mg, 12.5 mmoles) under argon atmosphere at room 

After stirring for 15 minutes, a solution of benzyl isocyanate (1.33 mL, 10.0 mmoles) 

added and the mixture was heated at 60°C for 3 hours. The mixture was cooled, carefully 

with 1 molar hydrochloric acid and the tetrahydrofuran evaporated. The mixture was 

with water and extracted twice with chloroform. The combined extracts were washed twice 

brine, dried and evaporated. Crystallization from ether-hexane afforded the title compound as 

solid, 1.2 g, 40%. 	1H NMR (400 MHz, DMSO-d6) 8 ppm 1.20 (t, J=7.20 Hz, 6 H) 4.11 - 

(m, 4 H) 4.33 (d, J=6.06 Hz, 2 H) 4.56 (s, 1 H) 7.24 (s, 1 H) 7.25 - 7.36 (m, 5 H) 8.74 (t, 

Hz, 1 H). 

Ethyl 1-(4-chloropheny1)-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2.3,4-tetrahydro-5- 

pyrimidinecarboxylate. Diethyl {[(phenylmethyl)amino]carbonyl}propanedioate (293 mg, 1.0 

25 	mmoles) was added to a suspension of sodium hydride (60% suspension in mineral oil, 100 mg, 2.5 

mmoles) in dry tetrahydrofuran (50 mL) and stirred for 10 minutes under argon. 4-Chlorophenyl 

isocyanate was added and the mixture was heated under reflux for 2 hours, cooled, acidified with 1 

molar hydrochloric acid and extracted with ethyl acetate. 	Flash chromatography (hexane-ethyl 
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30 

acetate) afforded the title compound (225 mg, 56%) 	1H NMR (400 MHz, DMSO-d6) 5 ppm 1.06 

(t, J=7.07 Hz, 3 H) 3.45 (q, J=7.07 Hz, 2 H) 5.00 (s, 2 H) 7.25 - 7.28 (m, 1 H) 7.30 - 7.37 (m, 6 H) 

7.53 (d, J=8.59 Hz, 2 H). 

lc) 	N- { r1-(4-Chloropheny1)-6-hydroxy-2,4-dioxo-3-(thenylmethyl)-12,3,4-tetrahydro-5- 

pyrimidinyllearbonyll glycine. A mixture of ethyl 1-(4-chloropheny1)-6-hydroxy-2,4-dioxo-3- 

(phenylmethy0-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate (225 mg, 0.56 mmoles), DBU (200 

mg, 1.31 mmoles) and glycine (100 mg, 1.33 mmoles) in ethanol (10 mL) was sealed in a flask and 

heated in a microwave reactor at 160°C for 1 hour. The reaction mixture was evaporated, dissolved 

	

in chloroform and washed with 1 molar hydrochloric acid. 	Evaporation of the residue and 

separation by preparative HPLC (10-80% acetonitrile-water-0.1%TEA) afforded the title 

compound (25 mg, 10%) 1H NMR (400 MHz, DMSO-d5) 5 ppm 4.13 (d, J=5.81 Hz, 2 H) 5.03 (s, 

2 H) 7.24 - 7.29 (m, 1 H) 7.31 - 7.38 (m, 4 H) 7.42 (d, J=8.34 Hz, 2 H) 7.52 - 7.58 (m, 2 H) 10.07 

(s, 1 H) 13.11 (s, 1 H) 

Example 2 

	

O 	OH 0 
OH 

	

stir  	.....0 
 H 
	0  

0 	NCO 	
O 

11110 

N- 1,1-  1- { -2 4-Bis(methyloxY)phenyllmethyli-6-hydroxy-2,4-dioxo-3-(Dhenylmethyl)-1,2,3,4- 

tetrahydro-5-pyrimidinyllcarbonyll Rlycine 

2a) Ethyl 1- ff2,4-bis(methyloxy)uhenyllmethyll -6-hydroxy-2,4-dioxo-3-(phenylmethyl)- 

1,2,3,4-tetrahydro-5-pyrimidinecarboxylate. Diethyl 

{[(phenylmethyBamino]carbonyBpropanedioate (820 mg, 2.8 mmoles) was added to a suspension 

of sodium hydride (60% suspension in mineral oil, 280 mg, 7.0 mmoles) in dry tetrahydrofuran (50 

mL) and stirred for 10 minutes under argon. 2,4-dimethoxybenzyl isocyanate (1.0 mL, 6.0 

mmoles) was added and the mixture heated under reflux for 3 hours, cooled, acidified with 1 molar 

hydrochloric acid and extracted with ethyl acetate. 	Flash chromatography (30% methanol in 

dichloromethane) afforded the title compound (480 mg, 39%) 	I H NMR (400 MHz, DMSO-d6) 6 

ppm 1.15 (t, J=6.69 Hz, 3 H) 3.71 (s, 3 H) 3.78 (s, 3 H) 4.09 (q, J=5.05 Hz, 1 H) 4.81 (s, 2 H) 4.92 

(s, 2 H) 6.40 - 6.59 (in, 3 H) 6.62 - 7.26 (m, 5 H). 

2b) N- fr 1- 5, [2,4-bis(methyloxy)phenvilmethyll -6-hydroxy-2.4-dioxo-3-(ithenvlmethv11- 

1,2,3,4-tetrahydro-5-pyrimidinyllcarbonyl}glycine. A mixture of ethyl 1-{[2,4- 
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30 

bis(methyloxy)phenyl]methy1}-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-

pyrimidinecarboxylate (110 mg, 0.25 mmoles), DBU (76 mg, 0.5 mmoles) and glycine (38 mg, 0.5 

mmoles) in ethanol (5 mL) was sealed in a flask and heated in a microwave reactor at 160°C for I 

hour. The reaction mixture was diluted with I molar hydrochloric acid and extracted with ethyl 

acetate. Purification by preparative HPLC (10-80% acetonitrile-water-0.1%TFA) afforded the title 

compound (50 mg, 42%) 	1H NMR (400 MHz, DMSO-d6) S ppm 3.71 - 3.81 (n, 6 H) 4.13 (d, 

J=5.31 Hz, 2 H) 4.92 (s, 2 H) 5.03 (s, 2 H) 6.39 - 6.49 (m, 1 H) 6.56 (s, I H) 6.81 (d, J=8.08 Hz, 1 

H) 7.24 - 7.36 (m, 5 H) 10.10 (s, 1 H) 13.10 (s, 1 H) 

Example 3 

CI OH 

wN----N 	OH 

.).-•. 	...- S 	N 	0 	0  

110 

N- 111-(4-Chlorophenv1)-6-hydroxy-4-oxo-3-(phenvImethy1)-2-thioxo-1,2,3,4-tetrahydro-5- 

paimidinvflearbonyll.glycine 

3a) Ethyl 144-chlorophenv1)-6-hydroxv-4-oxo-3-(ThenvImethyl)-2-thioxo-1,2,3,4-tetrahydro- 

5-pyrimidinecarboxylate. Diethyl {[(phenylmethyDamino]carbonyllpropanedioate (400 mg, 1.36 

mmoles) was added to a suspension of sodium hydride (60% suspension in mineral oil, 200 mg, 5.0 

mmoles) in dry dioxan (15 mL) and stirred for 10 minutes under argon. 4-Chlorophenyl 

isothiocyanate (340 mg, 2.0 mmoles) was added and the mixture sealed in a pressure flask heated 

in a microwave reactor at 100°C for 1 hour. The mixture was taken up in dichloromethane, washed 

with 1 molar hydrochloric acid and dried. 	Flash chromatography (hexane-ethyl acetate) afforded 

the title compound (85 mg, 20%) 1H NMR (400 MHz, DMSO-d6) S ppm 1.18 (t, J=7.20 Hz, 3 H) 

4.01 - 4.06 (q, J=7.20 Hz, 2 H) 4.89 (s, 2 H) 7.10 (d, J=8.59 Hz, 2 H) 7.26 - 7.31 (m, 5H) 7.39 (d, 

J=8.59 Hz, 2 H). 

3b) N- fr I -(4-Chloronheny1)-6-hydroxy-4-oxo-3- _phenvlmethyl)-2-thioxo-1,2,3,4-tetrahydro-5- 

pwimidinvIlearbonvl I glycine. A mixture of ethyl 1-(4-chloropheny1)-6-hydroxy-4-oxo-3- 

(phenylmethyl)-2-thioxo-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate (85 mg, 0.21 mmoles), DBU 

(90 mg, 0.6 mmoles) and glycine (60 mg, 0.8 mmoles) in ethanol (5 mL) was sealed in a flask and 

heated in a microwave reactor at 160°C for 1 hour. The reaction mixture was diluted with 1 molar 

hydrochloric acid and extracted twice with ethyl acetate. The combined extracts were washed with 

I molar hydrochloric acid, dried and evaporated. Purification by preparative HPLC (10-80% 

acetonitrile-water-0.1%TFA) afforded the title compound (23 mg, 24%) 1H NMR (400 MHz, 
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DMSO-d6) 8 ppm 4.14 (d, J=5.81 Hz, 2 H) 5.67 (s, 2 H) 7.24 (t, J-6.95 Hz, 1 H) 7.29 - 7.40 (m, 7 

H) 7.54 (d, J=8.59 Hz, 2 H) 10.10 (s, 1 H) 13.11 (s, 1 H) 

Example 4 

F 	F 
F 

	

40 	OH 0 
O 

N 	N 	
H 

 

	

0 	N 	0 	
0 

1110 

N-(16-Hydroxy-2,4-dioxo-3-(phenylmethyl)-143-(trifluoromethyllphenv11-12,3,4-tetrahydro-S- 

pyrimidinyllcarbonyl _glycine 

4a) Ethyl 6-hydroxy-2 4-dioxo-3-0thenylmethyl)-113-(trifluoromethyflpheny11-1,2,3,4- 

tetrahydro-5-pyrimidinecarboxylate. Diethyl {[(phenylmethyflamino]carbonyl}propanedioate (200 

mg, 0.68 mmoles) was added to a suspension of sodium hydride (60% suspension in mineral oil, 

100 mg, 2.5 mmoles) in dry dioxane (5 mL) and stirred for 10 minutes under argon. 3-

Trifluorophenyl isocyanate (140 uL, 1.02 mmoles) was added and the mixture sealed in a pressure 

flask heated in a microwave reactor at 100°C for 40 minutes. The mixture was taken up in 

dichloromethane, washed with 1 molar hydrochloric acid and dried. 	The mixture was evaporated 

and azeotroped with ethanol. The residue was slurried in diethyl ether to give the title compound 

(110 mg, 37%) 1H NMR (400 MHz, DMSO-d6) S ppm 1.10 (t, J=6.95 Hz, 3 H) 3.39 (q, J=6.99 

Hz, 2 H) 4.89 - 4.94 (m, 2 H) 7.18 - 7.23 (m, 2 H) 7.24 - 7.31 (m, 3 H) 7.44 - 7.55 (m, 2 H) 7.59 - 

7.69 (m, 2 H). 

4b) N-({6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1-[3-(trifluoromethyDphenyl]-1,2,3,4-

tetrahydro-5-pyrimidinyl}carbonyl)glycine. A mixture of ethyl 6-hydroxy-2,4-dioxo-3-

(phenylmethyl)-143-(trifluoromethyl)pheny11-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate (110 

mg, 0.25 mmoles), DBU (100 mg, 0.6 mmoles) and glycine (40 mg, 0.5 mmoles) in ethanol (5 mL) 

was sealed in a flask and heated in a microwave reactor at 160°C for 1 hour. The reaction mixture 

was diluted with 1 molar hydrochloric acid and extracted twice with dichloromethane. Purification 

by preparative HPLC (10-80% acetonitrile-water-0.1%TFA) afforded the title compound (15 mg, 

13%) 1H NMR (400 MHz, DMSO-d6) S ppm 3.79 (d, J=5.05 Hz, 2 H) 4.97 (s, 2 H) 7.19 - 7.30 

(m, 5 H) 7.46 - 7.57 (m, 2 H) 7.60 - 7.71 (m, 2 H) 8.27 (s, 1 H) 9.60 (s, 1 H) 
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Example 5 

OH 0 

HVL-AN 	OH 

J.--. 	--e-..-- 0 	N 	0 	0  

011  

N- {16-Hydroxv-2,4-dioxo-3-(nhenylmethyl)-1,2,3,4-tetrahydro-5-pyrimidinyllearbonyfiglycine 

5a) Ethyl 6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate. 

(5.0 mL) and water 

The aqueous was 

dried, evaporated 

10 	(acetonitrile-water-0.1% 

CHLOROFORM-d) 

1 H) 7.25 - 7.37 (m, 

5b) N- {16-Hydroxy-2 

5 	Ethyl 1- f[2,4-bis(methyloxy)phenyl]methy11-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4- 

tetrahydro-5-pyrimidinecarboxylate (260 mg, 0.59mmoles) was stirred in a mixture of sulfuric acid 

(1.0 mL) for 3 hours. The mixture was poured onto ice and the solid collected. 

adjusted to pH3 and extracted three times with ethyl acetate. The extracts were 

and combined with the collected solid. Purification by preparative HPLC 

TFA) gave the title compound (106 mg, 62%) 1H NMR (400 MHz, 

5 ppm 1.28 (t, J=7.07 Hz, 3 H) 4.14 (q, J=7.16 Hz, 2 H) 5.09 (s, 1 H) 5.14 (s, 

3 H) 7.42 - 7.52 (m, 2 H) 10.22 (s, 1 H) 15.53 (s, 1 H). 

,4-dioxo-3-(phenylmethyll -12,3 ,4-tetrahydro-5- 

15 	pyrimidinyllcarbonyl} glycine. A mixture of ethyl 6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4- 

glycine (52 mg, 0.7 

reactor at 160°C for 

molar hydrochloric 

20 	afforded the title 

4.95 (s, 2 H) 7.23 

25 	 N- {16-Hydroxy-2,4-diox 

tetrahydro-5-pyrimidinecarboxylate (100 mg, 0.34 mmoles), DBU (106 mg, 0.7 mmoles) and 

mmoles) in ethanol (5 mL) was sealed in a flask and heated in a microwave 

1 hour. The reaction mixture was taken up in ethyl acetate and washed with 1 

acid. Purification by preparative HPLC (10-80% acetonitrile-water-0.1%TFA) 

compound (15 mg, 14%) 1H NMR (400 MHz, DMSO-d5) S ppm 4.11 (s, 2 H) 

- 7.35 (m, 5 H) 9.84 (s, 1 H) 12.09 (s, 1 H) 

Example 6 

	

0j 	OH 0 

N 	 OH 

	

0 	N 	0 	0 

IP 

o-l-phenv1-3-(nhenylmethyll- 1,2,3,4-tetrahydro -5- 

pyrimidinyllcarbonyl 1 glycine 

6a) 	Ethyl 6-hydroxv-2,4-dioxo-l-phenyl-3-(nhenvImethyl)-1,2,3.4-tetrahydro -5- 

pytimidinecarboxylate. Diethyl {[(phenylmethyDamino]carbonyl}propanedioate (420 mg, 1.43 
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mmoles) was added to a suspension of sodium hydride (60% suspension in mineral oil, 220 mg, 5.5 

mmoles) in dry dioxan (10 mL) and stirred for 10 minutes under argon. Phenyl isocyanate (240 

uL, 2.21 mmoles) was added and the mixture sealed in a pressure flask heated in a microwave 

reactor at 110°C for 1 hour. The mixture was taken up in dichloromethane, washed with 1 molar 

hydrochloric acid and evaporated onto silica gel. Flash chromatography (ethyl acetate) gave the 

title compound (300 mg, 57%) 1H NMR (400 MHz, DMSO-d6) 5 ppm 1.15 (t, J=7.07 Hz, 3 H) 

3.99 - 4.07 (q, J=7.07 Hz, 2 H) 4.94 (s, 1 H) 7.08 - 7.13 (m, 2 H) 7.21 (ddd, J=8.46, 4.42, 4.29 Hz, 

1 H) 7.26 - 7.33 (m, 5 H) 7.37 (t, J=7.45 Hz, 2 H). 

6b) 	/V- f[6-Hydroxy-2,4-dioxo-l-pheny1-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyl}glycine. A mixture of ethyl 6-hydroxy-2,4-dioxo- 1 -pheny1-3-

(phenylmethyl)-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate (300 mg, 0.82 mmoles), DBU (150 

mg, 1.0 mmoles) and glycine (120 mg, 1.6 mmoles) in ethanol (15 mL) was sealed in a flask and 

heated in a microwave reactor at 160°C for 1 hour. The reaction mixture was filtered and the 

filtrate diluted with dichloromethane and washed with I molar hydrochloric acid. The aqueous 

was extracted with dichloromethane and the combined extracts dried and evaporated to give the 

title compound (50 mg, 15%) 1H NMR (400 MHz, DMSO-d6) 8  ppm 3.81 (s, 2 H) 4.99 (s, 2 H) 

7.14 (d, J=7.33 Hz, 2 H) 7.19 - 7.23 (m, 1 H) 7.25 - 7.34 (m, 5 H) 7.39 (t, J=7.45 Hz, 2 H) 9.84 (s, 

1 H) 

Example 7 

OH 0 

	

N--L---AN 	OH 
A 	H 

0 	NCO 	
0 

 

10 

N-1(1(1,1-Dimethylethyl)-3- {f4-(1,1-dimethylethvI)uhenvIlmethvIl -6-hydroxv-2,4-dioxo-1,2,3,4- 

tetrahvdro-5-uvrimidinvIlcarbonvfiglycine 

7a) 	1 -(1,1-Dimethvlethyl)-3- {1-4-(1,1-dimethylethyl)phenvIlmethyl} -2,4,6(1H,3H,51-1)- 

pyrimidinetrione. A mixture of t-butyl isocyanate (571 uL, 5.0 mmoles) and 4-t-butylbenzylamine 

(880 uL, 5.0 mmoles) in dry dichloromethane was stirred for 1 hour. Dichloromalonate (486 uL, 

5.0 mmoles) was added and the mixture was heated under reflux for 1 hour. The mixture was 

washed with 1N hydrochloric acid and evaporated onto silica gel. Flash chromatography (10-35% 

ethyl acetate-hexane) gave the title compound (1.3 g, 79%) 1H NMR (400 MHz, 
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CHLOROFORM-d) S ppm 1.32 (s, 9 H) 1.63 (s, 9 H) 3.60 (s, 2 H) 4.99 (s, 2 H) 7.37 (d, J=2.78 

Hz, 4 H). 

7b) 	Ethyl N-F(1-(1,1-dimethylethyl)-3- f14-(1,1-dimethylethvI)phenvIlmethyll -6-hydroxy-2.4- 

dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl] glycinate. 	1-(1,1-Dimethylethyl)-3- f[4-(1,1- 

dimethylethyl)phenyl]methy0-2,4,6(1H,3H,511)-pyrimidinetrione (1.3 g, 3.93 mmoles) and 

diisopropylethylamine (1.36 mL, 7.86 mmoles) were stirred together in dry chloroform (25 mL) 

and treated with ethyl isocyanatoacetate (335 uL, 3.93 mmoles). The mixture was stirred for 3 

hours, washed twice with 1 molar hydrochloric acid, dried and evaporated to give the title 

compound (1.8 g, quant.) 1H NMR (400 MHz, CHLOROFORM-d) S ppm 1.32 (t, J= 7.07 Hz, 3 

H) 1.71 (s, 9 H) 1.73 (s, 9 H) 4.28 - 4.34 (m, 2 H) 5.03 - 5.07 (m, 2 H) 7.33 - 7.39 (m, 4 H) 10.21 - 

10.30 (m, 1 H). 

7e) 	N-111-(1,1-Dimethylethyl)-3- ; 1-4-(1,1-dimethylethyl)phenvIlmethvft -6-hydroxy-2,4-dioxo- 

1 2 3 4-tetrahydro-5-pyrimidinyl)carbonyl]glycine. A mixture of ethyl N-R1-(1,1-dimethylethyl)- 

3- f[4-(1,1-dimethylethyftphenyl]methyll-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonylklycinate (1.8 g, 3.9 mmoles) and 1 molar sodium hydroxide solution (6.0 

mL) in ethanol (5.0 mL) was stirred overnight. The reaction was incomplete; therefore 6 molar 

sodium hydroxide was added. After 2 hours, the mixture was partitioned between ethyl acetate and 

1 molar hydrochloric acid, the organic solution washed with 1 molar hydrochloric acid, dried and 

evaporated. The title compound was obtained by crystallization from cold hexane (700 mg, 41%) 

IH NMR (400 MHz, DMSO-d6) S ppm 1.25 (s, 9 H) 1.65 (s, 9 H) 4.11 (d, J=5.81 Hz, 2 H) 4.93 (s, 

2 H) 7.20 (d, J=8.59 Hz, 2 H) 7.34 (d, J=8.34 Hz, 2 H) 10.06 (t, J=5.56 Hz, 1 H) 13.06 (s, 1 H). 

Example 8 

--."-'''''' 	OH 	0 
...,.....N 	N 	

H 	

OH 
N 	77 

0 	N 	0 	
0 

10 

N- {55-Hydroxy-2,4-dioxo-3-(nhenylmethyl)-1-(2-nyridiny1)-1,2.3,4-tetrahydro-5- 

pyrimidinyllearbonyll glycine 

8a) 	2-Isocvanatopvridine. 2-Picolinic acid (1.0 g, 8.0 mmoles) was stirred in toluene (25mL) 

and treated with diphenylphosphoryl azide (2.0 mL, 9.3 mmoles) at room temperature under argon. 

Triethylamine (1.34 mL, 9.6 mmoles) was added dropwise, stirred for 30 minutes then heated to 
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80°C for 2 hours. The mixture was cooled, the solid collected, washed with a little ethyl acetate, 

hexane and vacuum dried to give the title compound (750 mg, 78%) 	1H NMR (400 MHz, 

DMSO-d6) 8 ppm 8.62 (dd, .J=4.93, 1.14 Hz, 1 H), 8.44 (d,J=6.32 Hz, 1 H), 8.04 (td, J=7.71, 2.02 

Hz, 1 H), 7.91 (ddd, J=8.84, 6.95, 1.64 Hz, 1 H), 7.55 (s, 1 H), 7.51 - 7.55 (m, 1 H), 7.17 (d, 

J=8.84 Hz, 1 H), 7.00 (td, J=6.95, 1.26 Hz, 1 H). 

8b) Ethyl 6-hydroxv-2,4-dioxo-3-(phenylmethyl)-1-(2iwridinv1)-1,2,3,4-tetrahydro-5- 

pyrimidinecarboxvlate. 2-Isocyanatopyridine (265 mg, 2.2 mmoles) was added to a suspension of 

sodium hydride (200 mg, 5 mmoles) and diethyl {[(phenylmethyDamino]carbonyllpropanedioate 

(example I a, 425 mg, 1.45 mmoles) in anhydrous dioxane (10 mL). The mixture was heated in a 

microwave reactor at 110°C for 1 hour, cooled, dissolved in dichloromethane, washed with 1 molar 

hydrochloric acid and purified by flash chromatography (ethyl acetate - 10% methanol in ethyl 

acetate) to give the title compound (90 mg, 12%) I H NMR (400 MHz, DMSO-d6) .5 ppm 8.93 (dd, 

J=7.20,1.39 Hz, 1 H), 8.11 - 8.26 (m, 1 H), 7.19 - 7.45 (m, 7 H), 4.78 - 5.01 (m, 2 H), 4.15 (q, 

J=7.24 Hz, 2 H), 1.24 (t, J=7.07 Hz, 3 H). 

8c) N-5,16-hydroxv-2,4-dioxo-3-(phenylmethy11-1-(2-pyridinv1)-1,2,3,4-tetrahvdro-5- 

pyrimidinvIlcarbonyl/glycine. A mixture of N- 116-hydroxy-2,4-dioxo-3-(phenylmethyl)- I -(2- 

pyridiny1)-1,2,3,44etrahydro-5-pyrimidinylicarbonyllglycine (90 mg, 0.24 mmoles), glycine (90 

mg, 1.2 mg) and DBU (150 mg, 1.0 mmoles) in ethanol (5 mL) was heated at 170°C for 1 hour in a 

microwave reactor. Purification by preparative HPLC (acetonitrile - 0.1% TFA in water, 20-

100%) gave the title compound (17 mg, 18%). I H NMR (400 MHz, DMSO-d6) 8  ppm 13.13 (s, I 

H), 10.07 (s, I H), 8.58 (dd, J=4.93, 1.14 Hz, 1 H), 8.01 (td, J=7.71, 1.77 Hz, 1 H), 7.49 - 7.58 (m, 

2 H), 7.26 - 7.36 (m, 6 H), 5.02 (s, 2 H), 4.15 (d, J=5.81 Hz, 2 H). 

Example 9 

	

Op 	OH 0 

H 	II 
02N 	,..--:,.. 	0 

	

0 	N 	0 

1110  

N- {{6-Hy droxv -1-(2-nitronheny1)-2,4-dioxo-3-(phenylmethy1)-1.2,3,4-tetrahydro-5- 

pyrimidinyllcarbonv11irlycine 

9a) 	Ethyl 6-hydroxv-1-(2-nitropheny1)-2.4-dioxo-3-(r)henvImethyl)-1.2,3.4-tetrahvdro-5- 

primidinecarboxylate. Diethyl a(phenylmethyDamino]carbonyllpropanedioate (420 mg, 1.43 
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mmoles) was added to a suspension of sodium hydride (60% suspension in mineral oil, 220 mg, 5.5 

mmoles) in dry dioxan (10 mL) and stirred for 10 minutes under argon. 2-Nitrophenyl isocyanate 

(360 mg, 2.20 mmoles) was added and the mixture sealed in a pressure flask heated in a microwave 

reactor at 110°C for 1 hour. The mixture was taken up in dichloromethane, washed with I molar 

5 hydrochloric acid and evaporated onto silica gel. Flash chromatography (hexane to 0.5% formic 

acid in ethyl acetate) gave the title compound (59 mg, 7%) I H NMR (400 MHz, DMS0-4) S ppm 

8.16 (s, I H), 7.81 (s, 1 H), 7.68 (s, I H), 7.47 (s, I H), 7.08 - 7.38 (m, 5 H), 4.77 - 5.16 (m, 2 H), 

4.12 (q, J=5.31 Hz, 2 H), 0.97 - 1.31 (m, 3 H) 

10 9b) 	N- {16-Hydroxy-2,4-dioxo-l-nhcnv1-3-(phcnylmethyl)-1,2,3,4-tctrahydro-5- 

pvrimidinvIlearbonyl} glycine. A mixture of ethyl 6-hydroxy-1-(2-nitropheny1)-2,4-dioxo-3- 

(phenylmethyl)-1,2,3,4-tetrahydro-5-pyrimidinecarboxylate (59 mg, 0.14 mmoles), DBU (80 mg, 

0.52 mmoles) and glycine (40 mg, 0.53 mmoles) in ethanol (3 mL) was sealed in a flask and heated 

in a microwave reactor at 170°C for 1 hour. The reaction mixture was poured into 1 molar 

15 hydrochloric acid and extracted with dichloromethane (x2) and washed with 1 molar hydrochloric 

acid. The title compound was obtained by purification by preparative HPLC (10-80% acetonitrile-

watcr-0.1%TFA)(17 mg, 28%) 1H NMR (400 MHz, DMSO-d6) S ppm 13.14 (br. s., 1 H), 10.04 

(br. s., 1 H), 8.25 (dd, J=8.21, 1.14 Hz, 1 H), 7.93 (dt, J=7.71, 1.26 Hz, 1 H), 7.71 - 7.81 (m, 2 H), 

5.06 (s, 2 H), 4.14 (d, J=5.56 Hz, 2 H) 

20 

Example 10 

a OH 0 

N 
 ,, 	

Ne
.--.T.OH 

H 
,..-^kt, 0 	N 	0 	0  

0 

N- {11-Cyclohexy1-6-hydroxy-2,4-dioxo-3-(nhenvlmethv11-1.2,3,4-tetrahydro-5- 

pyrimidinylicarbonyllglycine 

25 A microwave tube containing sodium hydride (60% suspension in oil, 46 mg, 1.15 

mmoles) in dioxan (3 mL) was treated with diethyl ([(phenylmethyDamino]carbonyl) - 

propanedioate (example la, 100 mg, 0.34 mmoles) and stirred under argon until evolution ceased. 

30 

Cyclohcxyl isocyanate (90 uL, 0.7 mmoles) was added and the mixture was heated at 100°C for 30 

minutes in a microwave reactor. 	Glycine (48 mg, 0.65 mmoles) and DBU (4 drops) was added, 

the flask re-sealed and heated at 160°C for 1 hour in a microwave reactor. 	The mixture was 

poured into 1 molar hydrochloric acid and extracted with dichloromethane (x3). The combined 
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extracts were washed with 1 molar hydrochloric acid and brine, dried and evaporated to give the 

crude product. Purification by preparative HPLC (acetonitrile - water - 0.1% TFA, 20-100%) gave 

the title compound (10 mg, 7%). I H NMR (400 MHz, DMSO-d6) 8 ppm 10.12 (t, J=5.I8 Hz, 1 

H), 7.23 - 7.34 (m, 6 H), 4.99 (s, 2 H), 4.65 (t, J=11.62 Hz, I H), 4.10 (d, J=5.8I Hz, 2 H), 2.21 - 

2.32 (m, 2 H), 1.78 (d, J=12.63 Hz, 2 H), 1.62 (s, 3 H), 1.22 - 1.33 (m, 3 H), 1.06 - 1.17 (m, 1 H) 

Example 11 

	

OH 	0 
NC 	a

l 
	

N  ,.... 
	r--)i-OH 

,..->s, 
WPI ON 	0 	

0 
 

Si  

N- {11-113-CyanophenvOmethyl]-6-hydroxy-2,4-dioxo-3-(phenylmethyll-12,3,4-tetrahy dro-5- 

pyrimidinyficarbonyll slycine 

11a) Ethyl N - {I' 6 -hy dr oxv -2 ,4- dioxo-3 -(nhenvlmethyl)-1,2 ,3 A-tetrahv dr o-5- 

pyrimidinvilcarbonvIl Mvcinate. Ethyl isocyanatoacetate (2.24 mL, 20 mmoles) was added 

dropwise to a solution of 1-(phenylmethyl)-2,4,6(1H,3H,5H)-pyrimidinetrione (4.4 g, 20 mmoles) 

and ethyl dilsopropylamine (6.9 mL, 40 mmoles) in dichloromethanc (120 mL) and stirred 

overnight under argon. 	The mixture was washed with 1 molar hydrochloric acid, water and brine, 

dried and evaporated. 	The solid was slurried in diethyl ether, collected, washed with diethyl ether 

and hexane, dried to give the title compound (5.1 g, 73 %). 1H NMR (400 MHz, DMSO-d6) 8  ppm 

12.13 (br. s., I H), 9.84 (br. s., 1 H), 7.13 - 7.48 (m, 5 H), 4.95 (s, 2 H), 4.17 (d, 2 H), 4.15 (q, 2 H), 

1.21 (t, J=7.20 Hz, 3 H) 

11b) Ethyl N- { [1-113-cyanophenyOmethyll-6-hydroxy-2,4-dioxo-34phenylmethyl)-1,2.3,4- 

tetrahydro-5-pyrimidinyllearbonyliglycinate. A mixture of ethyl N- {[6-hy dr oxy -2,4- dioxo-3- 

(phenylmethyl)-1,2,3 ,4-tetrahy dr o-5 -pyrimidinyl]carb onyl} gly ciliate (350 mg, 1.0 mmoles), 3- 

cyanobenzyl bromide (250 mg, 1.22 mmoles) and sodium carbonate (300 mg, 2.9 mmoles) in 

dimethylformamide (5.0 mL) was stirred under argon at 100°C for 2 hours. 	The mixture was 

cooled, poured into 1 molar hydrochloric acid and extracted with ethyl acetate (x2). The combined 

extracts were washed with water and brine. Purification by preparative HPLC (acetonitrile - water 

- 0.1% TFA, 20-100%) gave the title compound (300 mg, 65%). 1H NMR (400 MHz, DMSO-d6) 5 

ppm 10.12 (t, J=5.81 Hz, 1 H), 7.79 (s, 1 H), 7.71 - 7.76 (m, 1 H), 7.66 (d, J=8.34 Hz, 1 H), 7.54 (t, 

J=7.83 Hz, 1 H), 7.32 (d, J=4.29 Hz, 4 H), 7.23 - 7.29 (m, 1 H), 5.07 (s, 2 H), 5.03 (s, 2 H), 4.22 

(d, J=6.06 Hz, 2 H), 4.15 (q, J=7.07 Hz, 2 H), 1.21 (t, J=7.20 Hz, 3 H) 
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11c) 	N- fr11(3-Cyanophenyl)methy11-6-hvolroxy-2,4-dioxo-3-(Thenylmethyl)-1,2,3,4- 

tetrahydro-5-pyrimidinyllearbonyllglycine. Ethyl N- { [1-[(3-cyanophenyOmethyl]-6-hydroxy-2,4- 

dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-pyrimidinyl]carbonyllglyeinate (280 mg, 0.6 

mmoles) was dissolved in methanol (5 mL) and treated with 1 molar sodium hydroxide solution (4 

mL) and stirred for 3 hours. 	The mixture was acidified and extracted into ethyl acetate. 

Purification by preparative HPLC (acetonitrile - water - 0.1% TFA, 20-100%) and crystallization 

from ethanol - water gave the title compound (50 mg, 20%). 1H NMR (400 MHz, DMSO-d6) S 

ppm 13.11 (s, 1 H), 10.11 (s, 1 H), 7.79 (s, 1 H), 7.74 (d, J=7.58 Hz, 1 H), 7.66 (d, J=8.34 Hz, I 

H), 7.55 (t, J=7.71 Hz, I H), 7.29 - 7.35 (m, 4 H), 7.23 - 7.29 (m, 1 H), 5.07 (s, 2 H), 5.03 (s, 2 H), 

4.14 (d, J=5.81 Hz, 2 H). 

Example 12 

OH 	0 

til 
	

N 
	..„..,„Htli.----.1,.. 0 OH 

liffilF,c 	0 	---. 0 

110 

N-116-Hydroxy-2,4-dioxo-3-(phenylmethy1)-1- {1-4-(trifluoromethyDnhenyllmethyll-1,2.3,4- 

tetrahydro-5-nyrimidinyl)carbonyfiglycine 

A mixture of ethyl N-{[6-hydroxy-2,4-dioxo-3-(phenylmethy1)-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyllglycinate (example I la, 356 mg, 1.03 mmoles), 4-trifluoromethylbenzyl 

bromide (175 uL, 1.13 mmoles) and sodium carbonate (330 mg, 3.1 mmoles) in 

dimethylformamide (6.0 mL) was stirred under argon at 100°C for 2.5 hours. The mixture was 

cooled, poured into I molar hydrochloric acid and extracted with ethyl acetate (x2). The ester was 

hydrolysed by stirring in a mixture of ethanol (3 mL) and 1 molar sodium hydroxide solution (3 

mL) for 3 hours. The mixture was acidified and extracted with ethyl acetate. Purification by 

preparative HPLC (acetonitrile - water - 0.1% TFA, 20-100%) and crystallization from ethanol - 

water gave the title compound (150 mg, 30%). 	1H NMR (400 MHz, DMSO-d6) 5 ppm 13.12 (s, I 

H), 10.12 (t, J=5.56 Hz, 1 H), 7.69 (d,..78.08 Hz, 2 H), 7.53 (d, J=8.08 Hz, 2 H), 7.24 - 7.35 (m, 5 

H), 5.11 (s, 2 H), 5.03 (s, 2 H), 4.14 (d, J=5.81 Hz, 2 H). 
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Example 13 

OH 	0 
CI 	 OH 
0 	..--- 

CI 	0 	N 	0 	
0 

1110 

N- { [14(3 4-Dichlorophenaethyll-6-hydroxv-2,4-dioxo-3-(phenvImethyl)-1,2,3,4-tetrahydro-5- 

pyrimidinyllcarbonyll glycine 

5 	A mixture of ethyl N- { [6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5- 

pyrimidinyl]carbonylIglyeinate (example 11a, 357 mg, 1.03 mmoles), 3,4-dichlorobenzyl bromide 

(193 uL, 1.13 mmoles) and sodium carbonate (330 mg, 3.1 mmoles) in dimethylformamide (6.0 

mL) was stirred under argon at 100°C for 2.5 hours. 	The mixture was cooled, poured into 1 molar 

hydrochloric acid and extracted with ethyl acetate (x2). The ester was hydrolysed by stirring in a 

10 	mixture of ethanol (3 mL) and 1 molar sodium hydroxide solution (3 mL) for 3 hours. The mixture 

was acidified and extracted with ethyl acetate. Purification by preparative HPLC (acetonitrile — 

water - 0.1% TFA, 20-100%) and crystallization from ethanol — water gave the title compound (50 

mg, 10%). 	1H NMR (400 MHz, DMSO-d6) 6 ppm 13.13 (s, 1 H), 10.11 (t, J=5.68 Hz, 1 H), 7.59 

(dd, J=5.18, 3.16 Hz, 2 H), 7.24 - 7.34 (m, 6 H), 5.01 (s, 2 H), 5.02 (s, 2 H), 4.14 (d, J=5.81 Hz, 2 

15 	H). 

Example 14 

OH 	0 
O 	 OH 

N 10 	

0 

 

0 	N 	0 

110 

N- f, r6-11vdroxv-1- {13-(methyloxv)uhenyllmethy11-2,4-dioxo-3-(nhenyhnethvI1-1,2,3,4-tetrahydro- 

20 5-rwrimidinvIlcarbonyl}glycine 

A mixture of ethyl N- f[6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5- 

pyrimidinyl]carbonyl}glycinate (example Ila, 369 mg, 1.06 mmoles), 3-methoxybenzyl bromide 

(163 uL, 1.17 mmoles) and sodium carbonate (330 mg, 3.1 mmoles) in dimethylformamide (6.0 

mL) was stirred under argon at 100°C for 2.5 hours. 	The mixture was cooled, poured into 1 molar 

25 	hydrochloric acid and extracted with ethyl acetate (x2). The ester was hydrolysed by stirring in a 

mixture of ethanol (3 mL) and 1 molar sodium hydroxide solution (3 mL) for 3 hours. The mixture 

was acidified and extracted with ethyl acetate. Purification by preparative HPLC (acetonitrile — 

water - 0.1% TFA, 20-100%) and crystallization from ethanol — water gave the title compound (50 
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mg, 11%). 	1H NMR (400 MHz, DMSO-d6) 6 ppm 13.10 (br. s., 1 H), 10.12 (t, 1 H), 7.14 - 7.47 

(m, 6 H), 6.69 - 6.97 (m, 3 H), 5.00 (s, 2 H), 5.03 (s, 2 H), 4.13 (d, .1=5.56 Hz, 2 H), 3.71 (s, 3 H). 

Example 15 

CI 
OH 	0 

a 	N 	
H
N 	

OH 

CI  0 	N 	0 	
0 

 

0 

N- {11-1(2 6-DiehlorochenvDmethy11-6-hydroxv-2,4-diox0-3-(PhenvImetity1)-1,2,3,4-tetrahydro-5- 

pyrimidinyllcarbonyll glycinc 

A mixture of ethyl N- f[6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyllglycinate (example 11a, 388 mg, 1.12 mmoles), 2,6-dichlorobenzyl bromide 

(295 uL, 1.23 mmoles) and sodium carbonate (330 mg, 3.1 mmoles) in dimethylformamide (6.0 

mL) was stirred under argon at 100°C for 2.5 hours. 	The mixture was cooled, poured into 1 molar 

hydrochloric acid and extracted with ethyl acetate (x2). The ester was hydrolysed by stirring in a 

mixture of ethanol (3 mL) and 1 molar sodium hydroxide solution (3 mL) for 3 hours. The mixture 

was acidified and extracted with ethyl acetate. Purification by preparative HPLC (acetonitrile - 

water - 0.1% TFA, 20-100%) and crystallization from ethanol - water gave the title compound (60 

mg, 11%). 	1H NMR (400 MHz, DMSO-d6)  S ppm 13.12 (br. s., 1 H), 10.02 (br. s., 1 H), 7.42 (d, 

2 H), 7.22 - 7.35 (m, 6 H), 5.30 (s, 2 H), 5.01 (s, 2 H), 4.12 (d, J=5.81 Hz, 2 H). 

Example 16 

OH 	0 

--- ----C-71LN"Tr-n" 
H 	II 

0 	NCO 	
0 

 

Illi  

N-{{6-Hydroxv- 1 -methy1-2,4-dioxo-3-(nhenylmethyll-1,23,4-tetrahydro-5- 

pyrimidinvilcarbonvIl glycine 

A mixture of ethyl N-{[6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyl}glycinate (295 mg, 0.85 mmoles), methyl iodide (62 uL, 1.0 mmoles) and 

sodium carbonate (320 mg, 3.0 mmoles) in dimethylformamide (5.0 mL) was stirred under argon at 

100°C for 2.5 hours. 	The mixture was cooled, poured into I molar hydrochloric acid and extracted 

with ethyl acetate (x2). The ester was hydrolysed by stirring in a mixture of ethanol (5 mL) and 1 
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5 	5.01 

10 

	

20 	17b) 

	

25 	d) 

(d, 

molar 

ethyl 

sodium hydroxide solution (4 mL) for 4 hours. The mixture was acidified and extracted with 

acetate. Purification by preparative HPLC (acetonitrile - water - 0.1% TFA, 20-100%) and 

crystallization 

DMSO-d6) 

from ether-hexane gave the title compound (80 mg, 28%). 	1H NMR (400 MHz, 

S ppm 13.11 (br. s., I H), 10.09 (br. s., 1 H), 7.28 - 7.36 (m, 4 H), 7.19 - 7.29 (m, 1 H), 

(s, 2 H), 4.14 (d, J=5.81 Hz, 2 H), 3.21 (s, 3 H). 

Example 17 a  OH 0 

H 	II 
0 	NCO 	

0 
 

N- ;11-Cyclohexyl-3-(2-cyclonropylethyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinvIlcarbonyll glycine 

17a) N-Cyclohexyl-N-(2-cyclopropylethyl)urea. Cyclohexyl isocyanate (564 uL, 4.7 mmoles) 

was 

triethylamine 

mixture 

15 	Trituration 

ppm 

H), 

1.24 

added to a solution of cyclopropylethylamine hydrochloride (537 mg, 4.4 mmoles) and 

(615 uL, 4.4 mmoles) in chloroform (10 mL) under argon at room temperature. 	The 

was stirred for 1 hour, washed with 1 molar hydrochloric acid, dried and evaporated. 

with hexane gave a solid (550 mg, 59%). 1H NMR (400 MHz, CHLOROFORM-d) 8 

4.55 (br. s., 1 H), 3.47 - 3.59 (m, 1 H), 3.27 (t, J=6.95 Hz, 2 H), 1.95 (dd, J=12.63, 3.54 Hz, 2 

1.67 - 1.79 (m, 2 H), 1.58 - 1.67 (m, 1 H), 1.43 (q, J=6.99 Hz, 2 H), 1.30 - 1.40 (m, 2 H), 1.07 - 

(m, 3 H), 0.63 - 0.77 (n, 1 H), 0.44 - 0.51 (n, 2 H), 0.05 - 0.12 (in, 2 H) 

1-Cyclohexv1-3-(2-cyclopronylethv1)-2.4,6(1H,3H,5H)-pvrimidinetrione. Malonyl 

dichloride 

cyclopropylethyl)urea 

stirred 

(250 uL, 2.57 mmoles) was added dropwise to a solution of N-cyclohexyl-N-(2- 

(500 mg, 2.38 mmoles) in dichloromethane under argon. The mixture was 

overnight then heated under reflux for 2 hours. Flash chromatography (hexane to 20% ethyl 

acetate 

(m, 

17c) 

- hexane) gave the title compound (230 mg, 35%). 1H NMR (400 MHz, CHLOROFORM- 

S ppm 4.57 - 4.71 (m, I H), 3.94 - 4.04 (m, 2 H), 3.60 - 3.68 (m, 2 H), 2.20 - 2.36 (m, 2 H), 1.86 

J=13.39 Hz, 2 H), 1.60 - 1.73 (m, 3 H), 1.45 - 1.60 (m, 2 H), 1.29 - 1.44 (m, 2 H), 1.15 - 1.29 

1 H), 0.62 - 0.77 (m, 1 H), 0.40 - 0.51 (m, 2 H), -0.00 - 0.12 (m, 2 H). 

N- {11-cyclohexv1-3-(2-cyclonronylethyll-6-hydroxv-2A-dioxo-1,2,3,4-tetrahydro-5- 

30 	pyrimidinvllcarbonyllnlycine. A solution of 1-cyclohexy1-3-(2-cyclopropylethyl)- 

2,4,60H,3H,51-0-pyrimidinetrione (225 mg, 0.8 mmoles) and diisopropylethylamine (280 uL, 1.6 
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mmoles) in chloroform (10 mL) was treated with ethyl 2-isocyanatoacetate (91 uL, 0.81 mmoles) 

and stirred for 1 hour. The mixture was washed with hydrochloric acid (x2) and evaporated. The 

residue was dissolved in ethanol (3 mL) and treated with 1 molar sodium hydroxide solution and 

stirred for 3 hours. 	The mixture was partitioned between ethyl acetate and 1 molar hydrochloric 

acid, separated and the organic solution washed with brine, dried and evaporated. The solid residue 

was rcprccipitatcd from ether-hexane to give the title compound (190 mg, 63%). 	1H NMR (400 

MHz, DMSO-d6) 6 ppm 13.07 (br. s, I H), 10.14 (t, J=5.81 Hz, 1 H), 4.64 (s, I H), 4.12 (d, J=5.81 

Hz, 2 H), 3.87 - 3.92 (m, 2 H), 2.22 - 2.34 (m, 2 H), 1.79 (d, J=13.14 Hz, 2 H), 1.61 (t, J=12.13 Hz, 

3 H), 1.45 (q, J=7.16 Hz, 2 H), 1.23 - 1.33 (m, 2 H), 1.08 - 1.18 (m, 1 H), 0.62 - 0.70 (m, 1 H), 

0.35 - 0.40 (m, 2 H), -0.04 - 0.00 (m, 2 H) 

Example 18 

OH 	0 

OH 
N 	''', 

0 	N 	0 	
0 

N-111,3-Dicyclohexv1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyri 	idinylkarbonyllglycine 

Method 1 

18.1a) 	1,3-Dievelohexy1-2,4,6(1H,3H,5H)-pvrimidinetrione. Dicyclohexylurea (3.0 g, 13.39 

mmoles) was stirred in chloroform (80 mL) and treated with a solution of malonyl dichloride (1.3 

mL, 13.39 mmoles) in chloroform (20 mL), added dropwise under argon. The mixture was heated 

at 50°C for 4 hours, wasahed with 1 molar hydrochloric acid and evaporated onto silica gel. Flash 

chromatography (10-30% ethyl acetate in hexane) to give the title compound (2.13 g, 55%). 	IH 

NMR (400 MHz, DMSO-d5) 8 ppm 4.46 (tt, J=12.13, 3.54 Hz, 2 H), 3.69 (s, 2 H), 2.15 (qd, 

J=12.46, 3.28 Hz, 4 H), 1.77 (d, J=13.14 Hz, 4 H), 1.59 (t, J=12.76 Hz, 6 H), 1.26 (q, J=12.97 Hz, 

4 H), 1.04 - 1.16 (m, 2 H) 

18.1b) 	N-111.3-Dicyclohexv1-6-hydroxv-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinvIlcarbonyliglycine. Ethyl isocyanatoacetate (802 uL, 7.15 mmoles) was added to a 

mixture of 1,3-dicyclohexy1-2,4,6(1H,3H,5H)-pyrimidinetrione (2.1 g, 7.15 mmoles) and 

diisopropylethylaminc (2.47 mL, 14.3 mmoles) in dichloromcthanc (100 mL) and stirred overnight. 

The reaction mixture was washed with 1 molar hydrochloric acid (x2) and evaporated. The residue 

was dissolved in ethanol (10 mL) and treated with 1.0 molar sodium hydroxide (5 mL). The 

mixture was stirred for 72 hours, acidified and extracted into ethyl acetate. Some ester remained, 
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therefore the solution was evaporated and ther residue was dissolved in 1 molar soldium hydroxide 

solution with warming and steed for 2 hours. The mixture was acidified with 1M HC1 and 

extracted with ethyl acetate (x2). The combined extracts were washed with 1 molar hydrochloric 

acid , dried and evaporated to a solid which was slurried in a mixture of diethyl ether and hexane, 

collected, washed with the same solvent mixture and dried to give the title compound (1.86 g, 

66%). 1H NMR (400 MHz, DMSO-d6) 8 ppm 13.07 (br. s., 1 H), 10.19 (t, J=5.31 Hz, 1 H), 4.63 

(t, J=10.99 Hz, 2 H), 4.12 (d, J=5.56 Hz, 2 H), 2.27 (q, J=11.71 Hz, 4 H), 1.79 (d, J=12.88 Hz, 4 

H), 1.50 - 1.69 (m, 6 H), 1.28 (q, J=12.97 Hz, 4 H), 1.12 (q, J=12.72 Hz, 2 H) 

Method 2 

I 8.2a) 	1,3-Dicyclohexy1-2.4,6(1H,3H.513)-nyrimidinetrione. A solution of N,N- 

dicyclohexylcarbodiimide (254 g; 1.23 mol.) in anhydrous THF (700 mL) was added dropwise to a 

cold (0 °C) solution of malonic acid (64.1 g; 0.616 mol.) in anhydrous THF (300 mL) over a period 

of - 30 minutes. The mixture was stirred and allowed to warm to room temperature over 2 h. 

(After 1 h, the mixture became very thick with precipitate so further anhydrous THF (500 mL) was 

added to facilitate agitation.). The mixture was filtered and the filtrate evaporated to afford a 

yellow solid which was immediately slurried in ethanol (1 L) and heated to reflux temperature. The 

mixture was then allowed to cool to room temperature then filtered and the solid washed with cold 

ethanol (250 mL) to afford the title compound (129.4 g; 72%) as a colorless solid. I H NMR (400 

MHz, DMSO-d6) 8 ppm 1.03 - 1.18 (m, 2 H) 1.18 - 1.34 (m, 4 H) 1.59 (t, J=13.14 Hz, 6 H) 1.76 

(d, J=12.88 Hz, 4 H) 2.04 - 2.24 (m, 4 H) 3.69 (s, 2 H) 4.35 - 4.54 (m, 2 H). 

18.2b) 	Ethyl N-[(13-dievelohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyl)carbonyll glvcinate. A solution of 1,3-dicyclohexy1-2,4,6(1H,3H,5H)-pyrimidinetrione 

(120.0 g; 0.41 mol.) and diisopropylethylamine (105.8 g; 0.82 mol.) in dichloromethane (1 L) was 

stirred and treated dropwise with a solution of ethyl isocyanatoacetate (53.0 g; 0.41 mol.) in 

dichloromethane (500 mL) and the mixture was then stirred at room temperature overnight. The 

mixture was then treated dropwise with 6M aq. hydrochloric acid (500 mL) and the separated 

organic layer was dried and evaporated. The resulting solid was slurried in hexanes (500 rnL) and 

heated to reflux temperature. The mixture was then allowed to cool and filtered to afford ethyl N-

[(1,3-dicyclohexyl-6-hydroxy-2,4-dioxo-I,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycinate 

(159.1 g; 92%) as a cream powder. 1H NMR (400 MHz, CHLOROFORM-d) 8 ppm 1.24 (s, 2 H) 

1.37 (s, 7 H) 1.52 - 1.76 (m, 6 H) 1.78 - 1.94 (m, 4 H) 2.25 - 2.48 (m, 4 H) 4.17 (d, J=5.81 Hz, 2 H) 

4.28 (q, J=7.24 Hz, 2 H) 4.74 (s, 2 H) 10.37 (t, J=4.67 Hz, 1 H). 
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18.2c) N-111,3-Dicyclohexy1-6-hydroxy-2,4- dioxo-1,2,3,4-tetrahydro -5- 

pyrimidinylkarbonyl glycine. A stirred suspension of ethyl N-[(1,3-dicyclohexy1-6-hydroxy-2,4- 

dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycinate (159.0 g; 0.377 mol.) in ethanol (1.5 L) 

was treated dropwise with 6M aq. Sodium hydroxide (250 mL) and stirred at room temperature for 

3 h. The solution was then acidified by the dropwise addition of 6M aq. hydrochloric acid (300 

mL), diluted with water (IL) and then filtered. The crude solid was slurried in water (2 L) then 

stirred vigorously and heated at 35 °C for 1 h and filtered and dried. The solid material (-. 138 g) 

was then crystallized from glacial acetic acid (1.5 L) (with hot filtration to remove a small amount 

of insoluble material). The solid, which crystallized upon cooling, was collected and washed with 

cold glacial acetic acid (3 x 100 mL) to afford N-[(1,3-dicyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-

tetrahydro-5-pyrimidinyl)carbonyl]glycine (116.2 g; 78%) as a colorless solid. 1H NMR (400 

MHz, DMSO-d6) S ppm 1.11 (d, J=12.88 Hz, 2 H) 1.27 (q, J=12.80 Hz, 4 H) 1.62 (s, 6 H) 1.70 - 

1.90 (m, J=12.88 Hz, 4 H) 2.11 - 2.44 (m, 4 H) 4.11 (d, J=5.81 Hz, 2 H) 4.45 - 4.77 (m, 2 H) 10.19 

(t, J=5.81 Hz, I H) 13.08 (s, 1 H). 

Example 19 

OH 	0 

..,..---.....„-----,f-„N 	.,,, 	N
,...-...i.OH 

0 	NCO 	
o 

110 

N- ;1-1-Hexy1-6-hydroxv-2,4-dioxo -3-(phenylmethyll- 12,3,4-tetrahydro -5- 

pyrimidinvilcarbonvIl glvcine 

19a) N-Hexyl-N-(ohenylmethyl)urea. n-Hexyl isocyanate (620 uL, 4.24 mmoles) was added to 

a solution of benzylamine hydrochloride (610 mg, 4.24 mmoles) and diisopropylethylamine (735 

uL, 4.24 mmoles) in chloroform (10 mL). The mixture was stirred for 1 hour, washed with 1 molar 

hydrochloric acid (x2), dried and evaporated to give the title compound (993 mg, 91%). 	1H NMR 

(400 MHz, CHLOROFORM-d) S ppm 7.18 - 7.45 (m, 5 H), 4.37 (s, 2 H), 3.15 (t, J=7.20 Hz, 2 H), 

1.42 - 1.53 (m, 2 H), 1.23 - 1.36 (m, 6 H), 0.84 - 0.94 (m, 3 H). 

19b) 1-Hexy1-3-(phenylmethyll-2.4,6(1H,3H,5H)-pyrimidinetrione. Malonyl dichloride (411 

uL, 4.2 mmoles) was added to a solution of N-hexyl-N-(phenylmethyOurea (900 mg, 3.8 mmoles) 

in dichloromethane (25 mL) and the mixture was heated under reflux for 3 hours. 	The mixture 

was washed with 1 molar hydrochloric acid and evaporated. Flash chromatography (10-15% ethyl 

acetate in hexane) gave the title compound (480 mg, 42%). 1H NMR (400 MHz, 
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CHLOROFORM-d) 8 ppm 7.46 (dd, J=7.83, 1.52 Hz, 2 H), 7.28 - 7.41 (m, 3 H), 5.07 (s, 2 H), 

3.82 - 3.91 (in, 2 H), 3.70 (s, 2 H), 1.52 - 1.66 (m, 2 H), 1.19 - 1.38 (m, 6 H), 0.79 - 0.97 (m, 3 H). 

19c) 	N- { rl-Hexy1-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5- 

pvrimidinyllcarbonvlialvcine. A mixture of 1-hexy1-3-(phenylmethyl)-2,4,6(11/,3H,5H)- 

pyrimidinetrione (470 mg, 1.55 mmoles), diisopropylethylamine (280 uL, 1.6 mmoles) and ethyl 2-

isocyanatoacetate (132 uL, 1.55 mmoles) was stirred in chloroform (10 mL) for 3 hours. The 

mixture was washed with hydrochloric acid (x2) and evaporated. The residue was dissolved in 

ethanol (15 mL), treated with 1 molar sodium hydroxide solution and stirred for 4 hours. 

The mixture was partitioned between ethyl acetate and 1 molar hydrochloric acid. The aqueous 

was extracted with ethyl acetate and the combined extracts washed with 1 molar hydrochloric acid 

and brine, dried and evaporated. A solid was obtained from diethyl ether - hexane and 

recrystallized from toluene-hexane to give the title compound (280 mg, 46%). 	1H NMR (400 

MHz, DMSO-d6) S ppm 13.11 (s, 1 H), 10.10 (s, 1 H), 7.24 - 7.34 (m, 5 H), 5.01 (s, 2 H), 4.13 (d, 

J=5.81 Hz, 2 H), 3.77 - 3.86 (m, 2 H), 1.54 (d, J=6.82 Hz, 2 H), 1.26 (s, 6 H), 0.81 - 0.89 (m, 3 H). 

Example 20 

OH 	0 

OH 

0 	N 	0 	
0 

1101  

N- fp -Ethy1-6-hydroxy-2,4-dioxo-3-(phenylmethy11-1,2,3.4-tetrahydro-5- 

pvrimidinvllearbonyl} alycine 

20a) 1-Ethyl-3-(nhenvImethyl)-2,4,6(1H,3H,5H)-vvrimidinetrione. Malonyl dichloride (411 

uL, 4.2 mmoles) was added to a solution of N-ethyl-N-(phenylmethyDurea (685 mg, 3.84 mmoles) 

in dichloromethane (25 mL) and the mixture was heated under reflux for 1 hour. 	The mixture was 

washed with 1 molar hydrochloric acid and evaporated. Flash chromatography (10-30% ethyl 

acetate in hexane) gave the title compound (390 mg, 42%). 1H NMR (400 MHz, 

CHLOROFORM-d) 8 ppm 7.41 - 7.49 (m, 2 H), 7.25 - 7.34 (m, 3 H), 5.03 (s, 2 H), 3.92 (q, J=7.07 

Hz, 2 H), 3.64 (s, 2 H), 1.20 (t, J=7.07 Hz, 3 H). 

20b) N- {(1-EthvI-6-hydroxv-2 4-dioxo-3-(phenylmethv1)-1.2 3 4-tetrahydro-5- 

pvrimidinvilearbonvflglycine. A solution of 1-ethy1-3-(phenylmethyl)-2,4,6(1 H,3H,513)- 

pyrimidinetrione (390 mg, 1.58 mmoles) and diisopropylethylamine (546 uL, 3.16 mmoles) in 

chloroform (10 mL) was treated with ethyl isocyanatoacetate (135 uL, 1.58 mmoles) and stirred for 

2 hours under argon. The mixture was washed with 1 molar hydrochloric acid (x2), dried and 
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evaporated. The residue was dissolved in ethanol (10 mL), treated with 1 molar sodium hydroxide 

solution (5 mL) and stirred overnight. The mixture was acidified and extracted into ethyl acetate 

and the organic solution dried and evaporated. Crystallization from methanol - water gave the title 

compound (350 mg, 64%). 	IHNMR (400 MHz, DMSO-d6) S ppm 13.12 (br. s, I H), 10.10 (s, 1 

H), 7.24 - 7.35 (m, 5 H), 5.01 (s, 2 H), 4.14 (d, J=5.56 Hz, 2 H), 3.87 (q,.=6.99 Hz, 2 H), 1.14 (t, 

.J=6.95 Hz, 3 H). 

Example 21 

OH 

'N'I‘l 	
OH 

H 	
0 

0 	N 	0 

N-{16-Hydroxy-2,4-dioxo-3-(phenylmethyl)-1-propv1-1,2,3,4-tetrahydro-5- 

pyrimidinvIlcarbonvi} alvcine 

21a) 	1-(Phenylmethyl)-3-propyl-2 4 6(1H,3H,5H)-pyrimidinetrione. Malonyl dichloride (427 

uL, 4.4 mmoles) was added to a solution of N-(phenylmethyl)-N-propylurea (778 mg, 4.04 

mmoles) in dichloromethane (25 mL) and the mixture was heated under reflux for 1 hour. The 

mixture was washed with 1 molar hydrochloric acid and evaporated. Flash chromatography (10- 

20% ethyl acetate in hexane) gave the title compound (730 mg, 70%). 	1H NMR (400 MHz, 

CHLOROFORM-d) S ppm 7.46 (dd, J=8.08, 1.52 Hz, 2 H), 7.29 - 7.38 (m, 3 H), 5.07 (s, 2 H), 

3.79 - 3.87 (m, 2 H), 3.69 (s, 2 H), 1.57 - 1.69 (m, 2 H), 0.94 (t, J=7.45 Hz, 3 H) 

2 1 b) 	N- {16-Hydroxv-2,4-dioxo-3-(uhenylmethyl)-1-Drorwl-1,2,3,4-tetrahydro-5- 

pyrimidinvlIcarbonvI} alveine. A solution of 1-(phenylmethyl)-3-propy1-2,4,6(1H,3H,5H)- 

pyrimidinetrione (730 mg, 2.8 mmoles) and diisopropylethylamine (970 uL, 5.6 mmoles) in 

chloroform (12 mL) was treated with ethyl isocyanatoacetate (239 uL, 2.8 mmoles) and stirred for 

2 hours under argon. The mixture was washed with I molar hydrochloric acid (x2), dried and 

evaporated. The residue was dissolved in ethanol (10 mL), treated with 1 molar sodium hydroxide 

solution (5 mL) and stirred overnight. The mixture was acidified and extracted into ethyl acetate 

and the organic solution dried and evaporated. Crystallization from ethanol - water gave the title 

compound (800 mg, 71%). 	1H NMR (400 MHz, DMSO-d6) 6 ppm 13.11 (s, 1 H), 10.11 (s, 1 H), 

7.24 - 7.34 (m, 5 H), 5.01 (s, 2 H), 4.13 (d, J=5.81 Hz, 2 H), 3.75 - 3.84 (m, 2 H), 1.52 - 1.63 (m, 2 

H), 0.86 (t, J=7.45 Hz, 3 H) 
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Example 22 

OH 	0 
...-"----"-N  •-, 	 OH 

H 	II  
0 	N 	0 	0 

0 

If 1-But0-6-hydroxv-2,4-dioxo-3-(ohenylmethyl)-1,2,3,4-tetrahydro-5- 

5 	22a) 	1-Butyl 

pyrimidinyllcarb onyl} glycine 

-3- phenvlmethyl)-2,4,6(1H3H,5H)-nyrimidinetrione. Malonyl dichloride (497 

uL, 5.1 mmoles) was added to a solution of N-butyl4\P-(phenylmethyOurea (959 mg, 4.65 mmoles) 

in dichloromethane (25 mL) and the mixture was heated under reflux for 1 hour. The mixture was 

washed with 1 molar hydrochloric acid and evaporated. Flash chromatography (0-15% ethyl 

acetate in hexane) gave the title compound (676 mg, 53%). 	1H NMR (400 MHz, DMSO-d6) S 

0 	ppm 7.29 - 7.35 (m, 4 H), 7.20 - 7.28 (m, 1 H), 4.92 (s, 2 H), 3.82 (s, 2 H), 3.71 (t, 2 H), 1.48 (tt, 2 

H), 1.28 (tq, J=7.49, 7.33 Hz, 2 H), 0.88 (t, J=7.33 Hz, 3 H). 

22b) 	N- {1-6-Hydroxy-2,4- di oxo-3-(nhenylmethyl 1 - I -Pronv1-1,2.3,4-tetrahydro-5- 

pYrimidinvilcarbonv1}glycine. A solution of 1-buty1-3-(phcnylmethyl)-2,4,6(I H,3H,5H)- 

5 	pyrimidinetrione (676 mg, 2.46 mmoles) and diisopropylethylamine (826 uL, 4.93 mmoles) in 

chloroform (12 mL) was treated with ethyl isocyanatoacetate (211 uL, 2.46 mmoles) and stirred for 

3 hours under argon. The mixture was washed with 1 molar hydrochloric acid (x2), dried and 

evaporated. The residue was dissolved in ethanol (10 mL), treated with 1 molar sodium hydroxide 

solution (7 mL) and stirred overnight. The mixture was acidified and extracted into ethyl acetate 

0 	and the organic solution dried and evaporated. Crystallization from ethanol - water gave the title 

compound (580 mg, 63%). 	1H NMR (400 MHz, DMSO-d6) S ppm 13.10 (s, 1 H), 10.11 (s, I H), 

7.24 - 7.35 (m, 5 H), 5.01 (s, 2 H), 4.13 (d, J=5.81 Hz, 2 H), 3.79 - 3.87 (m, 2 H), 1.54 (dg, J=7.58, 

7.41 Hz, 2 H), 1.29 (dch J=14.97, 7.39 Hz, 2 H), 0.89 (t, J=7.45 Hz, 3 H). 

5 	 Example 23 

411/ 	
OH 	0 

N,...-c)..,
N,..--y0H 
H 

0 	NCO 	0  

0 

N- fj6-11ydroxy-2,4-dioxo-1-(2-phenylethyl)-3-(phenylmethyl)-1 2 3,4-tetrahydro-5- 

pyrimidinvIlcarbonyflelycine 
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23a) N-(2-Phemilethyl)-N-(phenylmethyl)urea. Phenethyl isoeyanate (612 uL, 4.42 mmoles) 

was added to a stirred solution of benzylamine hydrochloride (635 mg, 4.42 mmoles) and 

diisopropylamine (766 uL, 4.42 mmoles) in chloroform under argon and stirred for 1 hour. The 

mixture was washed with 1 molar hydrochloric acid (x2), dried and evaporated to give the title 

compound (1.0 g, 89%). 	1H NMR (400 MHz, CHLOROFORM-d) S ppm 7.20 - 7.41 (m, 8 H), 

7.18 (d, J=6.82 Hz, 2 H), 4.34 (s, I H), 3.47 (t, J=6.82 Hz, 2 H), 2.82 (t, J=6.95 Hz, 2 H). 

23b) 1-(2-PhenylethvI)-3-(phenvImethyl)-2.4,6(1H,3H,5H1-nytimidinetrione. Malonyl 

dichloride (546 uL, 5.6 mmoles) was added to a solution of N-(2-phenylethyl)-N-

(phcnylmethyl)urea (1.0 g, 3.93 mmolcs) in dichloromethane (25 mL) and the mixture was heated 

under reflux for 1 hour. 	The mixture was washed with 1 molar hydrochloric acid and evaporated. 

Flash chromatography (10-25% ethyl acetate in hexane) gave the title compound (930 mg, 73%). 

II-I NMR (400 MHz, CHLOROFORM-d) 8 ppm 7.43 (dd, J=7.96, 1.64 Hz, 2 H), 7.14 - 7.40 (m, 8 

H), 5.06 (s, 2 H), 4.08 - 4.17 (m, 2 H), 3.64 (s, 2 H), 2.87 - 2.97 (m, 2 H) 

23c) N- {(6-Hydroxy-2,4-dioxo-1-(2-phenvlethyl)-3-(uhenylmethy11-1,2,3,4-tetrahvdro-5- 

pyrimidinvIlcarbonvlIglycine. A solution of 1-(2-phenylethyl)-3-(phenylmethyl)- 

2,4,6(1H,3H,5H)-pyrimidinetrione (930 mg, 2.89 mmoles) and diisopropylethylamine (1.0 mL, 

5.78 mmoles) in chloroform (15 mL) was treated with ethyl isocyanatoacetate (250 uL, 2.89 

mmoles) and stirred for 3 hours under argon. The mixture was washed with I molar hydrochloric 

acid (x2), dried and evaporated. The residue was dissolved in ethanol (10 mL), treated with 1 

molar sodium hydroxide solution (10 mL) and stirred overnight. The mixture was acidified and 

extracted into ethyl acetate and the organic solution dried and evaporated to a solid. The solid was 

slurried in diethyl ether, collected, washed with diethyl ether and hexane and dried to afford the 

title compound (580 mg, 47%). 	1H NMR (400 MHz, DMSO-d6) S ppm 13.11 (br. s., 1 H), 

10.10 (br. s., 1 H), 7.08 - 7.44 (m, 10 H), 5.00 (s, 2 H), 4.14 (d,./5.81 Hz, 2 H), 3.98 - 4.10 (m, 2 

H), 2.87 (t, 2 H) 

Example 24 

1 	OH 	0 

N 
	,,,..... 	N.

,---„,e,..OH 
H 	II 

..--. 	0 
0 	N 	0 

101  
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N- {f3- {r4-(I,1-Dimethylethyl)phenyllmethyl}-6-hydroxy-1-(1-methylethyl)-2,4-dioxo-1,2,3.4- 

tetrahydro-5-rmimidinvIlearbonyliglycine 

24a) 1- {1-441,1 -Dimethylethyllphenvnmethy1}-3-0 -methylethy11-2,4,60 H,3H,SM- 

pyrimidinetrione. A mixture of 4-t-butylbenzylamine (704 uL, 4.0 mmoles) and isopropyl 

isocyanate (392 uL, 4.0 mmoles) was stirred in chloroform (10 mL) for 1 hour. Malonyl dichloride 

(388 uL, 4.0 mmoles) was added and the mixture was heated at 45°C for 1 hour. The mixture was 

washed with 1 molar hydrochloric acid and purified by flash chromatography (10-25% ethyl 

acetate - hexane) to give the title compound (385 mg, 30%). 	IH NMR (400 MHz, 

CHLOROFORM-d) 8 ppm 7.34 - 7.43 (m, 4 H), 5.03 - 5.09 (m, I H), 5.03 (s, 2 H), 3.66 (s, 2 H), 

1.45 (d, J=7.07 Hz, 6 H), 1.32 (s, 9 H). 

24b) N- 113-1{441,1-dimethylethylThhenyllmethyll-6-hydroxy-1-(1-methylethyl)-2,4-dioxo- 

1,2,3.4-tetrahydro-5-pyrimidinyllcarbonyliglycine. A solution of 1- 114-(1,1- 

dimethylethyfiphenyl]methy11-3-(1-methylethyl)-2,4,6(1H,3H,5H)-pyrimidinetrione (385 mg, 1.21 

mmoles) and diisopropylethylamine (418 uL, 2.42 mmoles) in chloroform (10 mL) was treated 

with ethyl isocyanatoacetate (103 uL, 1.21 mmoles) and stirred for 3 hours under argon. The 

mixture was washed with 1 molar hydrochloric acid (x2), dried and evaporated. The residue was 

dissolved in ethanol (5 mL), treated with 1 molar sodium hydroxide solution (8 mL) and stirred for 

3 hours. The mixture was acidified and extracted into ethyl acetate and the organic solution dried 

and evaporated. A solid was obtained by trituration in hexane plus a little diethyl ether, collected, 

washed with hexane to give the title compound (338 mg, 67%). 1H NMR (400 MHz, DMSO-d6) 8 

ppm 13.09 (br.s, 1 H), 10.12 (br.s, I H), 7.34 (d,.7==8.34 Hz, 2 H), 7.22 (d, .7=8.59 Hz, 2 H), 5.06 

(ddd, J=13.52, 6.69, 6.57 Hz, 1 H), 4.96 (s, 2 H), 4.13 (d, J=5.81 Hz, 2 H), 1.41 (d, J=7.07 Hz, 6 

H), 1.25 (s, 9 H) 

Example 25 

OH 	0 

N
.,....L y0H 

H 
'--.. 0 	N 	0 	

0 
 

10 

N-[(1-cyclohexv1-3-114-(1.1-dimethvlethvl)phenyllmethy11-6-hydroxv-2,4-dioxo-1,2,3.4- 

tetrahvdro-5-uviimidinyncarbonyll glycine 

25a) 	1 -Cyclo hexv1-3- f[441 1-dimethylethvIluhenvOmethvIl -2,4,6(11t3H,5N)- 

pyrimidinetrione. A mixture of 4-t-butylbenzylamine (880 uL, 5.0 mmoles) and cyclohexyl 
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isocyanate (638 uL, 5.0 mmoles) was stirred in dichloromethane (40 mL) for 1 hour. Malonyl 

dichloride (388 uL, 4.0 mmoles) was added and the mixture was heated under gentle reflux for 1 

hour. The mixture was washed with 1 molar hydrochloric acid and purified by flash 

chromatography (10-25% ethyl acetate - hexane) to give the title compound (1.23 g, 69%). 	11-1 

NMR (400 MHz, CHLOROFORM-d) S ppm 7.33 - 7.43 (m, 4 H), 5.02 (s, 2 H), 4.56 - 4.70 (m, 1 

H), 3.65 (s, 2 H), 2.20 - 2.35 (m, 2 H), 1.85 (d, J=13.39 Hz, 2 14), 1.65 (t, J=16.42 Hz, 3 H), 1.20 -

1.43 (m, 11 H) 

25b) 	N-111-Cyclohexv1-3-1(4-(1,1-dimethylethvIlnhenvIlmethv11-6-hydroxv-2,4-dioxo-1.2,3,4- 

tenahvdro-5-uvrimidinyficarbonyllgIveine. A solution 1-cyclohcxy1-3- {[441,1- 

dimethylethyfiphenyl]methy1}-2,4,6(1H,3H,5H)-pyrimidinetrione (1.23 g, 3.45 mmoles) and 

diisopropylethylamine (1.2 mL, 6.9 mmoles) in chloroform (20 mL) was treated with ethyl 

isocyanatoacetate (295 uL, 3.45 mmoles) and stirred overnight under argon. The mixture was 

washed with 1 molar hydrochloric acid (x2), dried and evaporated. The residue was dissolved in 

ethanol (8 mL), treated with 1 molar sodium hydroxide solution (8 mL) and stirred for 3 hours. 

The mixture was diluted with ethyl acetate, washed with 1 molar hydrochloric acid (x2), dried and 

evaporated. A solid was obtained from ethanol - water to give the title compound (1.3 g, 82%). 

IHNMR (400 MHz, DMSO-d6) S ppm 13.10 (br. s., 1 H), 10.14 (br. s., 1 H), 7.34 (d, J=8.34 Hz, 2 

H), 7.22 (d, J=8.34 Hz, 2 H), 4.95 (s, 2 H), 4.65 (t, .1=11.75 Hz, I H), 4.13 (d, J=5.81 Hz, 2 H), 

2.14 - 2.37 (m, 2 El), 1.79 (d, J=12.63 Hz, 2 H), 1.62 (d, J=11.62 Hz, 3 H), 1.19 - 1.37 (m, 11 H), 

1.04 - 1.19 (m, 1 H) 

Example 26 

1 	OH 	0 

..„..-L,
N 
	..,,, 	

v

.....--.i.OH 

A 0 	N 	0 	
0 

..--1-. 

N-{16-Hydroxy-1 3-bis(1 -methylethyl)-2 .4 -dioxo-1,2,3,4-tetrahvdro-5- 

pyrimidinyllcarbonyl glycine 

26a) 	13-Bis(1-methylethyl)-2,4,6(1H,3H,5H)-nvrimidinetrione. A solution of isopropylamine 

(520 uL, 6.11 mmoles) was stirred in dichloromethane (25 mL) under nitrogen, treated with 

isopropyl isocyanate (600 uL, 6.11 mmoles) in dichloromethane (25 mL) and stirred for 1 hour. 

Malonyl dichloride (593 uL, 6.11 mmoles) was added and the mixture was heated under gentle 

reflux for 1 hour. The mixture was washed with I molar hydrochloric acid and purified by flash 

chromatography (10-30% ethyl acetate - hexane) to give the title compound (900 mg, 69%). 1H 
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NMR (400 MHz, CHLOROFORM-d) 8 ppm 5.04 (dt, J=13.89, 6.95 Hz, 2 H), 3.61 (s, 2 H), 1.45 

(d, J=7.07 Hz, 12 H). 

26b) 	N- {(6-Hydroxv-1,3-bis(1-methylethyl)-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinvIlcarbonyll glycine. A solution 1,3-bis(1-methylethyl)-2,4,6(1H,3H,5H)- 

pyrimidinetrione (900 mg, 4.24 mmoles) and diisopropylethylamine (1.47 mL, 8.48 mmoles) in 

chloroform (15 mL) was treated with ethyl isocyanatoacetate (362 uL, 4.24 mmoles) and stirred for 

4 hours under nitrogen. The mixture was washed with 1 molar hydrochloric acid (x2), dried and 

evaporated. The residue was dissolved in ethanol (6 mL), treated with 1 molar sodium hydroxide 

solution (8 mL) and stirred overnight. The mixture was diluted with ethyl acetate, washed with I 

molar hydrochloric acid (x2), dried and evaporated to a solid that crystallized from diethyl ether - 

hexane to give the title compound (925 mg, 69%). 	1H NMR (400 MHz, DMSO-d6) 8 ppm 13.06 

(s, 1 H), 10.14 (t, J=5.81 Hz, I H), 4.98 - 5.09 (m, 2 H), 4.12 (d, J=5.81 Hz, 2 H), 1.39 (d, J=6.82 

Hz, 12 H) 

Example 27 

OH 	0 

.---- 	
OH 

N 	
0 

0 	N 	0 

IP Br 

N- { {3-1(2-BromophenyOmethy11-141.1-dimethylethyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinylicarbonyll glycine 

27a) 14(2-Bromophenyhmethy11-3-(1,1-dimethylethyl)-2,4,6(IH,3H.5H)-pyrimidinetrione. t- 

Butyl isocyanate (571 uL, 5.0 mmoles) was added to a solution of 2-bromobenzylamine 

hydrochloride (1.112 g, 5.0 mmoles) and diisopropylethylamine (864 uL, 5.0 mmoles) in 

chloroform (50 mL) and the mixture stirred for 1 hour. Malonyl dichloride (486 uL, 5.0 mmoles) 

was added and the mixture was stirred at 50°C for 1 hour. The mixture was washed with 1 molar 

hydrochloric acid and evaporated. Flash chromatography (10-35% ethyl acetate - hexane) 

afforded the title compound (500 mg, 28%). 	1H NMR (400 MHz, CHLOROFORM-d) 6 ppm 

7.59 (dd, J=8.08, 1.26 Hz, 1 H), 7.26 - 7.32 (m, 1 H), 7.12 - 7.19 (m, 1 H), 6.99 (dd, J=7.58, 1.52 

Hz, 1 H), 5.12 (s, 2 H), 3.72 (s, 2 H), 1.63 (s, 9 H) 

27b) N-13-112-Bromophenvilmethyll-1-(1,1-dimethylethyl)-6-hvdroxv-2,4-dioxo-1,2,3.4- 

tetrahydro-5-ovrimidinylicarbonyliglycine. 1-[(2-Bromophenyl)methy1]-3-(1,1-dimethylethyl)- 

2,4,6(IH,3H,5H)-pyrimidinetrione (500 mg, 1.41 mmoles) and diisopropylethylamine (490 uL, 
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2.82 mmoles) were stirred together in dry chloroform (15 mL) and treated with ethyl 

isocyanatoacetate (121 uL, 1.41 mmoles). The mixture was stirred for 3 hours, washed twice with 

1 molar hydrochloric acid, dried and evaporated. The residue was dissolved in ethanol (5.0 mL) 

and treated with 1 molar sodium hydroxide solution (6.0 mL)) and stirred overnight. The mixture 

was partitioned between ethyl acetate and 1 molar hydrochloric acid, the organic solution washed 

with I molar hydrochloric acid, dried and evaporated. The title compound was obtained by 

crystallization from ethanol-water (390 mg, 61%). 	1H NMR (400 MHz, DMSO-d6) 6 ppm 13.08 

(s, 1 H), 10.05 (s, I H), 7.65 (dd, J=8.08, 1.01 Hz, 1 H), 7.34 (t, J=6.95 Hz, 1 H), 7.22 (td, J=7.71, 

1.52 Hz, 1 H), 7.03 (d, J=6.57 Hz, 1 H), 4.96 (s, 2 H), 4.12 (d, .1=5.81 Hz, 2 H), 1.66 (s, 9 H). 

Example 28 

CI  

0 OH 

N  ,.. 
	r-y0H 

CI 	.),, 	,....-, 	0 
0 	N 	0 

IS 

W-1(1-(2,6-Dichlorophenv1)-3-114-(1,1-dimethvlethyl)phenvIlmethyll -6-hvdroxy-2,4-dioxo- 

1,2.3,4-tetrahydro-5-nvrimidinvIlearbonvIl alycine 

28a) 1-(2,6-Dichloronheny1)-3-114-(1,1-dimethylethvflohenvIlmethyl 1 -2,4,6(1H,3if5H)- 

pyrimidinetrione. A mixture of 2,6-dichlorophenlisocyanate (1.47 g, 7.82 mmoles) and 44- 

butylbenzylamine (1.38 g, 7.82 mmoles) in dichloromethane (100 mL) was stirred under argon for 

1 hour. Malonyl dichloride (760 uL, 7.82 mmoles) was added and the mixture was heated at 40"C 

for 1 hour. The mixture was washed with 1 molar hydrochloric acid and evaporated. Flash 

chromatography (10-25% ethyl acetate - hexane) afforded the title compound (2.2 g, 67%). 	1H 

NMR (400 MHz, CHLOROFORM-d) S ppm 7.50 (d, J=1.26 Hz, 1 H), 7.48 (d, J=0.51 Hz, 2 H), 

7.35 - 7.41 (m, 5 H), 5.11 (s, 2 H), 3.92 (s, 2 H), 1.33 (s, 9 H). 

28b) N-R112,6-Dichloropheny1)-3-{r4-0 .1-dimethylethyl)phenyllmethyl 1 -6-hydroxv-2,4-dioxo- 

1,2,3 ,4-tetrahvdro-5-iwrimidinv1)carb onyll alveine. 1-(2,6-DichlorophenyI)-3- -1[441 ,1- 

dirnethylethyl)phenyl]methyll-2,4,6(1H,3H,5H)-pyrimidinctrione (2.3 g, 5.48 mmoles) and 

diisopropylethylamine (1.9 mL, 10.97 mmoles) were stirred together in dry chloroform (50 mL) 

and treated with ethyl isocyanatoacetate (469 uL, 5.48 mmoles). The mixture was stirred 

overnight, washed twice with 1 molar hydrochloric acid, dried and evaporated. Flash 

chromatography (dichloromethane) gave pure ester which was dissolved in ethanol (10 mL) and 

treated with 6 molar sodium hydroxide solution (5.0 mL)) and stirred overnight. The mixture was 
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partitioned between ethyl acetate and I molar hydrochloric acid, the organic solution washed with 

1 molar hydrochloric acid, dried and evaporated. The title compound was obtained by 

crystallization from ethanol-water (1.8 g, 63%). 	1H NMR (400 MHz, DMSO-d6) S ppm 13.20 (s, 

1 H), 10.08 (s, 1 H), 7.67 - 7.74 (m, 2 H), 7.54 - 7.61 (m, 1 H), 7.37 (d, J=8.34 Hz, 2 H), 7.22 (d, 

J=8.59 Hz, 2 H), 5.06 (s, 2 H), 4.15 (d, J=5.56 Hz, 2 H), 1.26 (s, 9 H). 

Example 29 

CI 

	

0 	OH 0 

Ne
-cA 

N
,Th

i3

OH 
H 

CI 	.--', 	0 

	

0 	N 	0 

$11  

N-111-(2 4-dichloronhenv11-3-{F441 1 dimethylethyDphenyllmethy1}-6-hydroxy-2,4-dioxo-1,2 3 4- 

tetrahydro-5-nvrimidinyllearbony1101vcine 

29a) 1-(2,4-Dichlororthenv11-3- {14-11,1-dimethylethvIlphenvIlmethyl)-2,4,6(1H,3H,57-7)- 

pyffmidinetrione. A mixture of 2,4-dichlorophenlisocyanate (1.43 g, 7.6 mmoles) and 4-t- 

butylbenzylamine (1.34 ml, 7.6 mmoles) in dichloromethane (100 mL) was stirred under argon for 

1 hour. Malonyl dichloride (739 uL, 7.6 mmoles) was added and the mixture was heated at 40°C 

for 1 hour. The mixture was washed with I molar hydrochloric acid and evaporated. Flash 

chromatography (10-25% ethyl acetate - hexane) afforded the title compound (2.6 g, 82%). 	IH 

NMR (400 MHz, CHLOROFORM-d) 8 ppm 7.58 (d, J=2.27 Hz, 1 H), 7.35 - 7.43 (m, 5 H), 7.21 

(d,.8.59 Hz, 1 H), 5.10 - 5.17 (m, 1 H), 5.01 - 5.07 (m, 1 H), 3.89 (d, J=5.81 Hz, 2 H), 1.33 (s, 9 

H) 

29b) N.4(1-(2,4-Diehlorophenv1)-3- {14-(1,1-dimethylethyDnhenvIlmethyl} -6-hydroxv-2,4- 

dioxo-1,2,3 4-tetrahydro-5-pvrimidinyUcarbonvIlulveine. 	1-(2,4-Dichloropheny1)-3-{[4-(1,1- 

dimethylethyl)phenyl]methy11-2,4,6(1H,3H,5H)-pyrimidinetrione (2.57 g, 6.13 mmoles) and 

diisopropylethylamine (2.12 mL, 12.26 mmoles) were stirred together in dry chloroform (50 mL) 

and treated with ethyl isocyanatoacetate (524 uL, 6.13 mmoles). The mixture was stirred 

overnight, washed twice with 1 molar hydrochloric acid, dried and evaporated. Flash 

chromatography (dichloromethane) gave pure ester which was dissolved in ethanol (10 mL) and 

treated with 6 molar sodium hydroxide solution (5.0 mL)) and stirred overnight. The mixture was 

partitioned between ethyl acetate and I molar hydrochloric acid, the organic solution washed with 

I molar hydrochloric acid, dried and evaporated. The title compound was obtained as a solid by 

trituration with hexane (680 mg, 51%). 	1H NMR (400 MHz, DMSO-d6) S ppm 7.87 (d, J=2.27 
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Hz, 1 H), 7.56 - 7.68 (m, 2 H), 7.62 (none, 2 H), 7.36 (d, 2 H), 7.26 (d, J=8.59 Hz, 2 H), 5.02 (d, 

J=2.27 Hz, 2 H), 4.15 (d, J=5.81 Hz, 2 H), 1.26 (s, 9 H). 

Example 30 

	

0 	OH 0 
OH 

N 	'---- 	N 
H 

Br 	'---, 	0 

	

0 	N 	0 

0 

Ar4(1-(2-Bromoithenv1)-3- f14-(1,1-dimethvlethvI)phenvIlmethy11-6-hydroxv-2,4-dioxo-L2.3,4- 

tetrahydro-5-pyrimidinvOcarbonyllttlycine 

30a) 1-(2-Bromopheny1)-3-;14-(1.1-dimethylethyBohenvIlmethy11-2,4,60H,3H.51/1- 

pyrimidinetrione. A mixture of 2-bromophenylisocyanate (1.11 g, 5.6 mmoles) and 4-1- 

butylbenzylamine (1.0 ml, 5.6 mmoles) in dichloromethane (100 mL) was stirred under argon for 2 

hours. Malonyl dichloride (739 uL, 7.6 mmoles) was added and the mixture was heated at 40°C 

for 3 hour. The mixture was washed with 1 molar hydrochloric acid and evaporated. Flash 

chromatography (10-35% ethyl acetate - hexane) afforded the title compound (1.75 g, 72%). 1H 

NMR (400 MHz, CHLOROFORM-d) S ppm 7.74 (dd, J=7.96, 1.39 Hz, 1 H), 7.47 (td, J=7.71, 

1.52 Hz, 1 H), 7.41 - 7.44 (m, 2 H), 7.35 - 7.40 (m, 3 H), 7.28 (dd, J=7.83, 1.77 Hz, 1 H), 5.11 -

5.18 (m, 1 H), 5.02 - 5.09 (m, I H), 3.90 (d, J=6.57 Hz, 2 H), 1.33 (s, 9 H) 

30b) N-rn-(2-Bromovhenyl)-3-f.14-(1,1-dinnethylethyl)ohenvIlmethyll-6-hydroxv-2,4-dioxo- 

12,3,4-tetrahvdro-5-pyrimidinyl)carbonYllglycine. 1-(2-Bromopheny0-3- {[4-(1,1- 

dimethylethyDphenyl]methy11-2,4,6(IH,3H,5H)-pyrimidinetrione (1.7 g, 3.96 mmoles) and 

diisopropylethylamine (1.37 mL, 7.92 mmoles) were stirred together in dry dichloromethane (20 

mL) and treated with ethyl isocyanatoacetate (338 uL, 3.96 mmoles). The mixture was stirred for 4 

hours, washed twice with I molar hydrochloric acid, dried and evaporated. The residue was 

dissolved in ethanol (10 mL) and treated with 1 molar sodium hydroxide solution (6.0 mL) and 

stirred overnight. The mixture was partitioned between ethyl acetate and 1 molar hydrochloric 

acid, the organic solution washed with I molar hydrochloric acid, dried and evaporated to a foam. 

The title compound was obtained as a solid by trituration with hexane and standing overnight (1.3 

mg, 62%). 	I H NMR (400 MHz, DMSO-d6) S ppm 13.14 (s, I H), 10.09 (s, 1 H), 7.80 (dd, 

J=8.08, 1.26 Hz, 1 H), 7.55 - 7.61 (m, 1 H), 7.53 (td, J=7.58, 1.26 Hz, 1 H), 7.43 (td, J=7.58, 1.77 

Hz, 1 H), 7.33 - 7.40 (m, 2 H), 7.24 - 7.31 (m, 2 H), 4.98 - 5.08 (m, 2 H), 4.15 (d, J=5.81 Hz, 2 H), 

1.26 (s, 9 H). 
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0 	OH 0 

OH 
N 	%---- 

0 

	

0 	N 	0 

N-[(1-(2-13iphenv1v1)-3- ([4-(1,1-dimethylethvDohenvl]methyll-6-hydroxy-2.4-dioxo-1,2,3,4- 

tetrahvdro-5-pvrimidinvOcarbonv1121vcine 

31a) 142-Biphenv1v11-3- { [441,1- dimethvlethy llphenyl]methvl 1 -2,4,6(1H.3H,514)- 

pvrimidinetrione. A mixture of 2-biphenylisocyanate (858 uL, 5.0 mmoles) and 4-t- 

butylbenzylamine (881 uL, 5.0 mmoles) in dichloromethane (50 mL) was stirred under argon 

overnight. Malonyl dichloride (486 uL, 5.0 mmoles) was added and the mixture was heated at 

40°C for 3 hours. The mixture was washed with 1 molar hydrochloric acid and evaporated. Flash 

chromatography (10-35% ethyl acetate - hexane) afforded the title compound as a gum (1.86 g, 

87%). 1H NMR (400 MHz, DMSO-d6) 3 ppm 7.48 - 7.57 (in, 2 H), 7.44 (dd,1=7.07, 2.02 Hz, 1 

H), 7.30 - 7.41 (m, 4 H), 7.26 (d, J=8.34 Hz, 2 H), 7.13 (d, J=6.82 Hz, 2 H), 6.89 (d, 1=8.08 Hz, 2 

H), 4.74 - 4.85 (m, 2 H), 3.92 (s, 2 H), 1.28 (s, 9 H). 

31b) N-R1-(2-Bipherwly1)-3- {14-0 ,1-dimethylethyl)phenyllmethyll -6-hydroxv-2,4-dioxo- 

1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyllulycine. 	1-(2-Biphenyly1)-3-1[441,1- 

dimethylethyl)phenyl]methyl)-2,4,6(1H,3H,SH)-pyrimidinetrione (1.8 g, 4.22 mmoles) and 

diisopropylethylamine (730 uL, 4.22 mmoles) were stirred together in dry dichloromethane (50 

mL) and treated with ethyl isocyanatoacetate (474 uL, 4.22 mmoles). The mixture was stirred for 

under argon overnight, washed twice with 1 molar hydrochloric acid, dried and evaporated. The 

residue was dissolved in ethanol (10 mL) and treated with I molar sodium hydroxide solution (1.0 

mL) and 6 molar sodium hydroxide solution (2.0 mL) and stirred for 24 hours. The mixture was 

partitioned between ethyl acetate and 1 molar hydrochloric acid, the organic solution washed with 

1 molar hydrochloric acid, dried and evaporated. The title compound was obtained as a solid by 

trituration with a small amount of dichloromethane in hexane (1.3 mg, 58%). 	1H NMR (400 

MHz, DMSO-d5) 8 ppm 13.09 (br. s, 1 H), 10.01 (t,1=5.68 Hz, 1 H), 7.49 - 7.58 (m, 2 H), 7.41 - 

7.47 (m, 1 H), 7.26 - 7.37 (m, 5 H), 7.15 (d, .1=6.57 Hz, 2 H), 6.89 (d, J=8.08 Hz, 2 H), 4.89 (s, 2 

H), 4.11 (d, J=5.81 Hz, 2 H), 1.28 (s, 9 H). 
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Example 32 

0"---.‘" 	OH 	0 

L"-------''N 	.."-- 	N 	
OH 1 

 J--. 	0 
0 	N 	0 

0 

N- 5,16-Hydroxy-2,4-dioxo-3-(phenvImethyl)-1-(tetrahvdro-2H-twran-4-y1)-1,2 3,4-tetrahvdro-5- 

pwimidinvIlcarbonv1) glycine 

32a) 1-(Phenylmethyl)-3-(tetrahydro-2H-pwan-4-v1)-2 4 6(1H,3H,5H) ovrimidinetrione. A 

mixture of tetrahydro-2H-pyran-4-ylamine (400 mg, 3.96 mmoles) and benzyl isocyanate (490 uL, 

3.96 mmoles) in chloroform (40 mL) was stirred under inert atmosphere for 4 hours. Malonyl 

dichloride (388 uL, 4.0 mmoles) was added and the mixture was heated at 50°C for 3 hours. The 

mixture was washed with 1 molar hydrochloric acid and evaporated. Flash chromatography (10-

40% ethyl acetate - hexane) afforded the title (980 mg, 82%). 1H NMR (400 MHz, DMSO-d6) S 

ppm 7.23 - 7.35 (tn, 5 H), 4.91 (s, 2 H), 4.69 - 4.79 (m, J=12.06, 12.06, 3.92, 3.79 Hz, 1 H), 3.91 

(dd, J=11.12, 4.29 Hz, 2 H), 3.82 (s, 2 H), 3.33 (t, J=11.12 Hz, 2 H), 2.41 (0,1=12.38, 4.55 Hz, 2 

H), 1.49 (dd, J=12.00, 2.15 Hz, 2 H). 

32b) IV- I16-1-1vdroxy-2,4-dioxo-340henvlmethv11-1-(tetrahydro-2H-rwran-4-y1)-1,2 3 4- 

tetrahydro-5-pyrimidinyllearb onvII glycine. 1-(Phenylmethyl)-3-(tetrahydro-2H-pyran-4-y1)- 

2,4,6(1H,3H,510 pyrimidinetrione (970 mg, 3.21 mmoles) and diisopropylethylamine (1.11 mL, 

6.42 mmoles) were stirred together in thy dichloromethane (50 mL) and treated with ethyl 

isocyanatoacetate (360 uL, 3.21 mmoles). The mixture was stirred for under argon overnight, 

washed twice with 1 molar hydrochloric acid, dried and evaporated. The residue was dissolved in 

ethanol (15 mL) and treated with I molar sodium hydroxide solution (2.0 mL) and 6 molar sodium 

hydroxide solution (2.0 mL) and stirred for 4 hours. The mixture was partitioned between ethyl 

acetate and I molar hydrochloric acid, the organic solution washed with 1 molar hydrochloric acid, 

dried and evaporated to a solid. The solid was triturated with diethyl ether, collected, washed with 

a small amount of diethyl ether and hexane to afford the title compound (1.05 g, 81 %). 	1H NMR 

(400 MHz, DMSO-d6) S ppm 13.11 (br. s, I H), 10.15 (t, J=4.93 Hz, 1 H), 7.24 - 7.35 (m, 5 H), 

5.00 (s, 2 H), 4.86 - 4.96 (m, J=11.91, 11.91, 3.85, 3.66 Hz, 1 H), 4.14 (d, .7=5.81 Hz, 2 H), 3.93 

(dd, J=11.12,4.04 Hz, 2 H), 3.37 (d, J=11.37 Hz, 2 H), 3.32 (s, I H), 2.53 - 2.59 (m, 1 H), 1.55 (d, 

J=10.36 Hz, 2 H). 
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Example 33 

0.---.'" 	OH 	0 
1
.-------.---%'N 	-"*-- 	OH 

N 	0 	
0 

a 
N- (13-Cvelohexv1-6-hydroxv-2.4-dioxo- 1 -actrahydro-2H-pvran-4-v11-1,2.3,4-tetrahydro-5- 

pyrimidinvlIcarbonyl}glycine 

33a) 1-Cyclohexy1-3-(tetrahydro-2H-pyran-4-y1)-2,4,60H.3H,5H1-Dvrimidinetrione. A mixture 

of tetrahydro-2H-pyran-4-ylamine (400 mg, 3.96 mmoles) and cyclohexyl isocyanate (505 uL, 3.96 

mmoles) in chloroform (40 mL) was stirred under inert atmosphere for 4 hours. Malonyl 

dichloride (388 uL, 4.0 mmoles) was added and the mixture was heated at 50°C for 3 hours. The 

mixture was washed with 1 molar hydrochloric acid and evaporated. Flash chromatography (10-

35% ethyl acetate - hexane) afforded the title (900 mg, 77%). 1H NMR (400 MHz, DMSO-d6) S 

ppm 4.72 (tt, J=12.09, 3.95 Hz, 1 H), 4.42 - 4.51 (m, J=12.16, 12.16, 3.60, 3.41 Hz, 1 H), 3.91 (dd, 

J=11.12, 4.29 Hz, 2 H), 3.70 (s, 2 H), 3.33 (t, J=10.99 Hz, 3 H), 2.42 (qd, J=12.38, 4.80 Hz, 2 H), 

2.15 (qd, J=I2.51, 3.41 Hz, 2 H), 1.77 (d, J--I3.14 Hz, 2 H), 1.55 - 1.65 (m, 3 H), 1.48 (dd, 

J=11.87, 2.27 Hz, 2 H), 1.21 - 1.32 (m, 2 H), 1.12 (tt, J=12.85, 3.06 Hz, 1 H). 

33b) N- {1-3-Cyclohexv1-6-hydroxv-2.4-dioxo-1-(tetrahvdro-2H-pwan-4-0-1,2.3,4-tetrahydro- 

5-mnimidinvIlearbonyl} &twine. 1-Cyclohexy1-3-(tetrahydro-2H-pyran-4-y1)-2,4,6(1H,3H,5H)- 

pyrimidinetrione (900 mg, 3.06 mmoles) and diisopropylethylamine (1.06 mL, 6.12 mmoles) were 

stirred together in dry dichloromethane (50 mL) and treated with ethyl isocyanatoacetate (360 uL, 

3.21 mmoles). The mixture was stirred for under argon overnight, washed twice with 1 molar 

hydrochloric acid, dried and evaporated. The residue was dissolved in ethanol (15 mL) and treated 

with 1 molar sodium hydroxide solution (2.0 mL) and 6 molar sodium hydroxide solution (2.0 mL) 

and stirred for 4 hours. The mixture was partitioned between ethyl acetate and 1 molar 

hydrochloric acid, the organic solution washed with I molar hydrochloric acid, dried and 

evaporated to a solid. The solid was triturated with diethyl ether, collected, washed with a small 

amount of diethyl ether and hexane to afford the title compound (570 mg, 47%). 	1H NMR (400 

MHz, DMSO-d6) S ppm 13.10 (br. s, 1 H), 10.19 (t, J=5.56 Hz, 1 H), 4.83 - 4.94 (m, I H), 4.63 (t, 

J=11.49 Hz, I H), 4.13 (d, J=5.81 Hz, 2 H), 3.93 (dd, J=11.12, 4.04 Hz, 2 H), 3.30 - 3.37 (m, 2 H), 

2.56 (m, 2 H), 2.21 - 2.33 (m, 2 H), 1.79 (d, J=12.88 Hz, 2 H), 1.61 (s, 3 H), 1.52 (d, J=I0.61 Hz, 2 

H), 1.28 (q, J=12.97 Hz, 2 H), 1.11 - 1.18 (m, 1 H). 
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H, 	0 	0 
I

N
,-1.,......K,
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0 	NCO 	

0 
 

0 

N- {[3- {1441 3 -DimethylethylThhcnylimethyl I -6-hydroxy-2,4-dioxo-1-(2-thicny1)-1,2,3,4- 

tetrahydro-5-pyrimidinyllcarbonyliglycine 

34a) I - { r4-(1 1-Dimethylethyl)nhenvlimethyll -3-(2-thieny1)-2,4,6(1H,3H.5M- 

pylimidinetrione. A mixture of 2-thienyl isocyanate (970 mg, 7.76 mmoles) and 4-t- 

butylbenzylamine (1.38 mL, 7.76 mmoles) in dichloromethane (100 mL) was stirred under inert 

atmosphere for 2 hours. Malonyl dichloride (754 uL, 7.76 mmoles) was added (became dark on 

addition) and the mixture was heated under reflux for 1.5 hours. The mixture was washed with I 

molar hydrochloric acid and evaporated. Flash chromatography (10-35% ethyl acetate - hexane) 

afforded the title (274 mg, 10%). 1H NMR (400 MHz, DMSO-d6) 8 ppm 7.57 (dd, J-5.56, 1.52 

Hz, 1 H), 7.27 - 7.36 (m, 4 H), 7.04 (dd, J=5.43, 3.66 Hz, 1 H), 6.96 (dd, J=3.66, 1.39 Hz, 1 H), 

4.90 (s, 2 H), 3.94 (s, 2 H), 1.26 (s, 9 H). 

34b) N- fr3- {{4-(1,1-Dimethylethyl)phenyllmethyll -6-hvdroxy-2,4-dioxo-1-(2-thienyl) -12,3A- 

tetrahydro-5-rwrimidinyllcarbonv1}glycinc. 1- {[4-(1, I -Dimethylethyl)phenyl]methy1}-3-(2- 

thieny1)-2,4,6(1H,3H,5H)-pyrimidinetrione (270 mg, 0.66 mmoles) and diisopropylethylamine 

(228 uL, 1.32 mmoles) were stirred together in dry chloroform (5 mL) and treated with ethyl 

isocyanatoacetate (56.4 uL, 0.66 mmoles). The mixture was stirred under argon overnight, washed 

twice with 1 molar hydrochloric acid, dried and evaporated. The residue was dissolved in ethanol 

(5 mL) and treated with 6 molar sodium hydroxide solution (1.5 mL) and stirred overnight. The 

mixture was partitioned between ethyl acetate and 1 molar hydrochloric acid, the organic solution 

washed with 1 molar hydrochloric acid and evaporated, taken up in diethyl ether and warmed with 

decolorizing charcoal. The mixture was filtered and evaporated to a foam. The solid was triturated 

with hexane and collected. Preparative HPLC (10-100% acetonitrile - water -0.1% TFA) gave the 

title compound (120 mg, 40%). 	IH NMR (400 MHz, DMSO-d6) 8 ppm 13.15 (br. s, 1 H), 10.09 

(br. s, 1 H), 7.60 (dd, J=5.05, 1.77 Hz, I H), 7.32 - 7.38 (m, 2 H), 7.26 - 7.31 (m, 2 H), 7.04 - 7.10 

(m, 2 H), 4.98 (s, 2 H), 4.12 - 4.19 (m, 2 H), 1.26 (s, 9 H). 
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Ci
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OH 0 

Nr
-01., N,----,I,OH 
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r--,N- 
oj 

N-( f I -Cyclohexv1-6-hydroxy-343-(4-morpholinyl)propy11-2,4-dioxo-12,3,44etrahydro-5- 

pyrimidinyllearbonvl glycine 

35a) 1-Cyclohexy1-34344-morpholinyl)propv11-2.4,6(1H,3H,5H)-pyrimidinetrione. A mixture 

of cyclohexyl isocyanate (638 mg, 5.0 mmoles) and 3-morpholinopropylamine (730 mL, 5.0 

mmoles) in dichloromethane (50 mL) was stirred under inert atmosphere for 3 hours. Malonyl 

dichloride (486 uL, 5.0 mmoles) was added and the mixture was heated under reflux for 3 hours. 

The mixture was washed with water, sodium bicarbonate solution and evaporated. Flash 

chromatography (0-5% methanol - dichloromethane) afforded the title (785 mg, 47%). 

35b) N-(11-Cyclohexv1-6-hydroxy-34344-morphol nvIlpropv11-2,4-dioxo- I .2.3.4-tetrahydro-5- 

pyrimidinvOcarbonyl)glycine. 1-Cyclohexy1-343-(4-morpholinyl)propyl]-2,4,6(1H,3H,5H)- 

pyrimidinetrione (785 mg, 2.32 mmoles) and diisopropylethylamine (805 uL, 4.65 mmoles) were 

stirred together in dry dichloromethane (50 mL) and treated with ethyl isocyanatoacetate (260 uL, 

2.32 mmoles). The mixture was stirred under argon overnight, washed with water and brine, dried 

and evaporated. The residue was dissolved in ethanol (10 mL) and treated with 1 molar sodium 

hydroxide solution (2.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) and stirred for 2 

hours. The mixture was diluted with I molar hydrochloric acid and extracted with ethyl acetate 

(x3), the organic solution washed with brine and evaporated. The residue was purified by 

preparative HPLC (10-70% acetonitrile - water - 0.1%TFA) to give the title compound (90 mg, 

9%). 	1H NMR (400 MHz, DMSO-d6) 8 ppm 13.16 (br. s., 1 H), 10.15 (br. s., 1 H), 4.64 (t, 

J=1I.62 Hz, I H), 4.15 (d, J=3.28 Hz, 2 H), 3.88 (t, J=6.44 Hz, 6 H), 2.86 - 3.31 (br. m, 6 H), 2.18 

- 2.39 (n, 2 H), 1.90 - 2.05 (n, 2 H), 1.88 - 2.05 (m, 2 H), 1.80 (d, J=I2.88 Hz, 2 H), 1.63 (s, 3 H), 

1.21 - 1.38 (m, 2 H), 1.03 - 1.20 (m, 1 H) 
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101  

N-113- If4-(1.1-Dimethvlethvflnhenyllmethy11-6-hydroxv-2,4-dioxo-1-(3-pyridinv1)-1,2,3.4- 

tetrahvdro-5-pwimidinvficarbonylItzbecine 

36a) 1- I f4-(1,1-DimethylethvflphenvIlmethyl I -3-(3-rwridiny1)-2,4,6(1H.3H,5H)- 

pyrimidinetrione. A mixture of pyridine 3-isocyanate (622 mg, 5.18 mmoles) and 4-t- 

butylbenzylamine (912 uL, 5.18 mmoles) in dichloromethane (50 mL) was stirred overnight. The 

urea was purified by flash chromatography (ethyl acetate), taken up in methoxyethanol (10 mL), 

treated with diethyl malonate (1.0 mL, 6.58 mmoles) and sodium ethoxide (1.0 mL of a 21 molar 

solution in ethanol) and heated under reflux for 24 hours in an inert atmosphere. 

The mixture was cooled, diluted with ethyl acetate and washed with brine. The organic solution 

was evaporated and purified by flash chromatography (10-100% ethyl acetate in hexane) to give 

the title compound (340 mg, 19%). 	1H NMR (400 MHz, DMSO-d6) S ppm 8.62 (dd, J=4.80, 1.52 

Hz, 1 H), 8.48 (d, J=2.02 Hz, 1 H), 7.75 (d, J=8.08 Hz, 1 H), 7.57 (dd, J=8.21, 4.93 Hz, 1 H), 7.29 

- 7.36 (m, 4 H), 3.55 (s, 2 H), 1.26 (s, 9 H). 

36b) N- {13- {14-0 ,1 -Dimethylethyllohenvlimethyl} -6- hydroxy-2,4-dioxo- 1 -(3-pwidiny1)- 

1,2,3.4-tetrahvdro-5-rwrimidinyllcarbonvil irlycine. 1- f[4-(1 ,1-Dimethylethyflphenyl]methyll -3- 

(3-pyridiny1)-2,4,6(1H,3H,5H)-pyrimidinetrione (340 mg, 0.96 mmoles) and 

diisopropylethylamine (334 uL, 1.93 mmoles) were stirred together in dry chloroform(25 mL) and 

treated with ethyl isocyanatoacetate (108 uL, 0.96 mmoles). The mixture was stirred under argon 

overnight, washed with 1 molar hydrochloric acid and brine, dried and evaporated. The residue 

was dissolved in ethanol (5 mL) and treated with 1 molar sodium hydroxide solution (2.0 mL) and 

6 molar sodium hydroxide solution (2.0 mL) and stirred overnight. The mixture was diluted with I 

molar hydrochloric acid and extracted with ethyl acetate (x2), the organic solution washed with 

brine and evaporated. The solid residue was slurried in hot ethanol, collected and recrystallized 

from ethanol - water to give the title compound (100 mg, 23%). 	1H NMR (400 MHz, DMSO-d6) 

8 ppm 13.11 (s, 1 H), 10.09 (s, 1 H), 8.62 (dd, J=4.67, 1.39 Hz, 1 H), 8.58 (s, 1 H), 7.86 (d, J=7.83 

Hz, 1 H), 7.55 (dd, J=8.08, 4.80 Hz, 1 H), 7.28 - 7.37 (m, 4 H), 5.00 (s, 2 H), 4.11 - 4.19 (m, 2 H), 

1.26 (s, 9 H). 
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N-(11-Cyclohexy1-34(2-fluorolthenv0methyll-6-hydroxv-2,4-dioxo-1,2,3,4-tetrahydro-5- 

0vrimidinvIlcarbonyllglvcine 

5 	37a) 	Ethyl N-[(1-cyclohexv1-6-hydroxy-2,4-dioxo-1.2,3,4-tetrahydro-5- 

pyrimidinvficarbonvI]glycinate. Ethyl isocyanatoacetate (9.7 mL, 86.32 mmoles) in 

dichloromethane 

cyclohexylpyrimidinetrione 

mmoles) in dichloromethane 

10 	acid was added, 

with 1 molar hydrochloric 

diethyl ether and 

DMSO-d6) S ppm 

(d, J=11.62 Hz, 

15 	J=13 .05 Hz, 1 H) 

37b) N-(11-Cyclohexy1-34(2- 

(80 mL) was added dropwise to a stirred solution of 1- 

(16.5 g, 78.5 mmoles) and diisopropylethylamine (27.2 mL, 157 

(120 mL). The mixture was stirred for 3 hours, 1 molar hydrochloric 

causing the title compound to precipitate. The solid was collected and washed 

acid. 	The solid was slurried in diethyl ether, collected, washed with 

hexane then dried to give the title compound (23 g, 86%). 	1H NMR (400 MHz, 

11.92 (br. s., 1 H), 9.91 (br. s., 1 H), 4.57 (s, 1 H), 4.15 (q, J=6.99 Hz, 4 H), 2.26 

2 H), 1.78 (d, J=12.63 Hz, 2 H), 1.50 - 1.68 (m, 3 H), 1.17 - 1.36 (m, 5 H), 1.11 (q, 

fluoronhenvl)methy11-6-hydroxv-2,4 - dioxo -1,2,3,4-tetrahydro-5- 

pyrimidinyl 1 carbonyl)glycine. A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4- 

tetrahydro-5-pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pulv.  . Potassium carbonate 

20 	(740 mg, 5.35 mmoles) and 2-fluorobenzyl bromide (380 mg, 2.0 mmoles) in dimethylformamide 

(5 mL) was vigorously stirred at 100oC for 3 hours. 	The mixture was poured into 1 molar 

hydrochloric acid and extracted with ethyl acetate. The organic solution was washed with 1 molar 

hydrochloric acid and evaporated. 	The residue was purified by flash chromatography (10-50% 

ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar 

25 	sodium hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added. The 

mixture was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined 

extracts washed with 1 molar hydrochloric acid, dried and evaporated to give the title compound 

(163 mg, 39 %). 	1H NMR (400 MHz, DMS0-6/6) S ppm 13.09 (br. s, 1 H), 10.13 (br. s, 1 H), 7.28 

- 7.34 (m, I H), 7.12 - 7.22 (m, 3 H), 5.05 (s, 2 H), 4.64 (t, J=12.13 Hz, 1 H), 4.10 - 4.16 (m, 2 H), 

30 	2.26 (qd, J=I2.38, 2.78 Hz, 2 H), 1.78 (d, J=12.88 Hz, 2 H), 1.63 (s, 3 H), 1.28 (q, J=12.88 Hz, 2 

H), 1.06 - 1.17 (m, 1 H). 

57 



WO 2007/150011 
	

PCT/US2007/071854 

5 

10 

15 

20 

25 

Example 38 

a OH 0 

N 
	,,,,H  ...-....,,,,OH 

II 
..--.. 0 	N 	0 	

0 
 

® CI 

N-([34(2-Chlorophenyl)methv11-1-cyclohexv1-6-hydroxv-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinvIlcarbonvflulveinc 

A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyecarbonyl]glyeinate (340 mg, 1.0 mmoles), pule. Potassium carbonate (740 mg, 5.35 

mmoles) and 2-chlorobenzyl bromide (300 mg, 1.5 mmoles) in dimethylformamide (5 mL) was 

vigorously stirred at 100°C for 3 hours. 	The mixture was poured into 1 molar hydrochloric acid 

and extracted with ethyl acetate. The organic solution was washed with 1 molar hydrochloric acid 

and evaporated. 	The residue was purified by flash chromatography (10-50% ethyl acetate in 

hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar sodium 

hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added. The mixture 

was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed 

with 1 molar hydrochloric acid, dried and evaporated to give the title compound (193 mg, 44%). 

1H NMR (400 MHz, DMSO-d6) 5 ppm 13.11 (br. s, 1 H), 10.13 (br. s, 1 H), 7.45 - 7.50 (m, I H), 

7.26 - 7.32 (m, 2 H), 7.05 - 7.09 (m, 1 H), 5.05 (s, 2 H), 4.65 (t, J=11.87 Hz, I H), 4.13 (d, J=5.56 

Hz, 2 H), 2.20 - 2.30 (m, 2 H), 1.79 (d, J=13.14 Hz, 2 H), 1.59 - 1.69 (m, 3 H), 1.28 (q, J=12.97 

Hz, 2 H), 1.06 - 1.16 (m, 1 H). 

Example 39 

OH 	0 

OH 
-"-- N 	

0 
0 	N 	0 

S. 

N-( {1-Cyclohexy1-6-1wdroxy-2,4-dioxo-34(5,5,8,8-tetramethyl-5,6,7.8-tetrahydro-2- 

naphthalenyOmethyll-1.2,3,4-tetrahydro-5-pyrimidinyl}carbonyl)Eaveine 

A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles),pulv. Potassium carbonate (740 mg, 5.35 

mmoles) and 6-(bromomethyl)-1,1,4,4-tetramethy1-1,2,3,4-tetrahydronaphthalene (250 mg, 0.89 
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mmoles) in dimethylformamide (5 mL) was vigorously stirred at 100°C for 3 hours. 	The mixture 

was poured into 1 molar hydrochloric acid and extracted with ethyl acetate. The organic solution 

was washed with 1 molar hydrochloric acid and evaporated. 	The residue was purified by flash 

chromatography (10-50% ethyl acetate in hexane), the required fractions evaporated, dissolved in 

5 ethanol (5 mL) and 1 molar sodium hydroxide solution (1.0 mL) and 6 molar sodium hydroxide 

solution (1.0 mL) added. The mixture was stirred overnight, acidified and extracted with ethyl 

acetate (x2), the combined extracts washed with 1 molar hydrochloric acid, dried and evaporated to 

give the title compound (156 mg, 35%). IH NMR (400 MHz, DMSO-d6) S ppm 13.07 (br. s., 1 

H), 7.24 (dd, .7=4.80, 3.28 Hz, 2 H), 6.98 (dd, J=8.21, 1.39 Hz, 1 H), 4.93 (s, 2 H), 4.66 (t, .7=11.87 

10 Hz, 1 H), 4.13 (d, J=5.56 Hz, 2 H), 2.19 - 2.36 (m, 2 H), 1.79 (d, J=12.63 Hz, 2 H), 1.62 (s, 7 H), 

1.01 - 1.37 (m, 15 H). 

Example 40 

OH 	0 

N
.,..-LA

N
,..--)i3OH 

H 
---- 0 

 0 	N 	0 

0 

15 N4 {1-Cyclohexv1-34(2,4-dimethylphenvfimethv11-6-hydroxv-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyficarbonyllulveine 

A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pulv. Potassium carbonate (740 mg, 5.35 

mmoles) and 2,4-dimethylbenzyl bromide (400 mg, 2.0 mmoles) in dimethylformamide (5 mL) 

20 was vigorously stirred at 100°C for 3 hours. 	The mixture was poured into 1 molar hydrochloric 

acid and extracted with ethyl acetate. The organic solution was washed with 1 molar hydrochloric 

acid and evaporated. 	The residue was purified by flash chromatography (10-50% ethyl acetate in 

hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar sodium 

hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added. The mixture 

25 was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed 

with 1 molar hydrochloric acid, dried and evaporated to give the title compound (173 mg, 40%). 

IH NMR (400 MHz, DMSO-d6) S ppm 13.10 (br. s., 1 H), 10.15 (br. s., 1 H), 2.31 (s, 3 H), 2.18 - 

2.29 (m, 5 H), 1.78 (d, J=13.14 Hz, 2 H), 1.62 (d, J=10.36 Hz, 3 H), 1.28 (q, J=12.72 Hz, 2 H), 

1.12 (t, J=12.88 Hz, 1 H). 

30 
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Example 41 

OH 	0 

OH 
N 

H 
0 	N 	0 	

0 
F 

1110 
F 

N-( f 1-Cyclohexv1-6-hydroxy-2,4-dioxo-34(2,4,6-trifluorophenyl)methy11-1,2,3,4-tetrahydro-5- 

pyrimidinyl}carbonyl)alycine 

5 	A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pull,. Potassium carbonate (740 mg, 5.35 

mmoles) and 2,4,6-trifluorobenzyl bromide (337 mg, 1.5 mmoles) in dimethylformamide (5 mL) 

was vigorously stirred at 100°C for 3 hours. 	The mixture was poured into I molar hydrochloric 

acid and extracted with ethyl acetate. The organic solution was washed with 1 molar hydrochloric 

10 	acid and evaporated. 	The residue was purified by flash chromatography (10-50% ethyl acetate in 

hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar sodium 

hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added. The mixture 

was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed 

with I molar hydrochloric acid, dried and evaporated to give the title compound (240 mg, 53%). 

15 	1H NMR (400 MHz, DMSO-d6) S ppm 13.06 (br. s, 1 H), 10.08 (br. s, I H), 7.11 - 7.19 (m, 2 H), 

5.06 (s, 2 H), 4.61 (t, J=12.00 Hz, 1 H), 4.12 (d, J=5.81 Hz, 2 H), 2.19 - 2.30 (m, j=12.25, 12.25, 

12.13, 2.53 Hz, 2 H), 1.78 (d, J=12.88 Hz, 2 H), 1.59 (t, J=13.01 Hz, 3 H), 1.28 (q, J=12.88 Hz, 2 

H), 1.06 - 1.17 (m, 1 H). 

20 Example 42 

a OH 0 

N
mi-OH 

H 
---%

0 	
0 

0 	N 

0 

N- [(1-Cyclohexy1-6-hydroxy-3- 1[4-(I -methylethyl)phenyl]methyll-2,4-dioxo-1,2,3,4-tetrahydro- 

5-pyrimidinyl)carbonyltlycine 

25 	A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pull,. Potassium carbonate (1.0 g, 7.24 
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mmoles) and 4-isopropylbenzyl chloride (250 mg, 1.5 mmoles) in dimethylacetamide (5 mL) was 

vigorously stirred at 100°C for 3 hours. 	The mixture was poured into 1 molar hydrochloric acid 

and extracted with ethyl acetate. The organic solution was washed with 1 molar hydrochloric acid 

and evaporated. The residue was purified by flash chromatography (10-50% ethyl acetate in 

5 hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar sodium 

hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added. The mixture 

was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed 

with I molar hydrochloric acid, dried and evaporated to give the title compound (161 mg, 36%). 

10 

IH NMR (400 MHz, DMSO-d6) S ppm 13.10 (s, 1 H), 10.14 (s, 1 H), 7.16 - 7.24 (m, 4 H), 4.95 (s, 

2 H), 4.64 (t, J=11.37 Hz, 1 H), 4.13 (d, J=5.56 Hz, 2 H), 2.79 - 2.90 (m, J=6.86, 6.86, 6.86, 6.86, 

6.86, 6.86 Hz, 1 H), 2.20 - 2.32 (m, 2 H), 1.78 (d, J=12.88 Hz, 2 H), 1.62 (d, J=11.12 Hz, 3 H), 

1.22 - 1.34 (m, 2 H), 1.09 - 1.20 (m, 7 H). 

Example 43 

CIL OH 0 

OH 
''"--- N 	N 

0 
0 	N 	0 

0 
15 

N - ( {1-Cy clohexy1-3 -[(2-ethylphenyl)methyll-6-hy dr oxy -2 ,4- dioxo -1 ,2,3 ,4 -tetr ahy dr o -5 - 

py rimidinyl} carbonyl)gly eine 

A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

20 pyrimidinyl)carbonyl]glycinate (680 mg, 2.0 mmoles), pull,. potassium carbonate (2.0 g, 14.46 

mmoles) and a mixture of both 2- and 4-ethylbenzyl chloride (464 mg, 3.0 mmoles) in 

dimethylacetamide (8.0 mL) was vigorously stirred at 100°C for 3 hours. 	The mixture was poured 

into 1 molar hydrochloric acid and extracted with ethyl acetate. The organic solution was washed 

with I molar hydrochloric acid and evaporated. 	The residue was separated by preparative HPLC 

25 (80% acetonitrile-water-0.1%TFA), to give a) ethyl N-({1-cyclohexy1-3-[(2-ethylphenyfimethyl]- 

6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyllearbonyfiglyeinate (100 mg, 11%) and b) 

ethyl N-({1-cyclohexy1-3-[(4-ethylphenyemethyl]-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyllcarbonyeglycinate (300 mg, 33%). Product a) was dissolved in ethanol (5 mL) and 1 

molar sodium hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added. 

30 The mixture was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined 

extracts washed with 1 molar hydrochloric acid, dried and evaporated to give the title compound 
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(58 mg, 62%). IH NMR (400 MHz, DMSO-d6) 8 ppm 13.00 (br. s., 1 H), 10.15 (br. s., 1 H), 7.14 

- 7.23 (m, 2 H), 7.07 - 7.15 (m, 1 H), 6.88 (d, 1=7.58 Hz, 1 H), 5.03 (s, 2 H), 4.65 (t, 1=11.75 Hz, 1 

H), 4.13 (d,J=5.56 Hz, 2 H), 2.72 (q,1=7.49 Hz, 2 H), 2.17 - 2.35 (m, 2 H), 1.78 (d,J=12.63 Hz, 2 

H), 1.56 - 1.69 (in, 3 H), 1.23 - 1.35 (m, 2 H), 1.20 (t, 1=7.58 Hz, 3 H), 1.04 - 1.17 (m, 1 H). 

5 

Example 44 

a OH 0 
N 	,,,, 	N

.e.e.„‘e,..OH 
H 	ll 

---% 	0 
0 	N 	0 

101  

N-({1-Cyclohexy1-3-[(4-ethylphenyl)methyl]-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

10 pyrimidinyl}carbonyl)glycine 

Ethyl N-W-cyclohexy1-3-[(4-ethylphenyl)methy1]-6-hydroxy-2,4-dioxo-E2,3,4-

tetrahydro-5-pyrimidinylIcarbonyl)glycinate (product b from example 43) was dissolved in ethanol 

(5 mL) and I molar sodium hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution 

15 

(1.0 mL) added. The mixture was stirred overnight, acidified and extracted with ethyl acetate (x2), 

the combined extracts washed with 1 molar hydrochloric acid, dried and evaporated to give the title 

compound (195 mg, 69%). 1H NMR (400 MHz, DMSO-d6) 8 ppm 13.13 (br. s., I H), 10.15 (s, 1 

H), 7.18 - 7.24 (m, 2 H), 7.13 - 7.18 (m, 2 H), 4.95 (s, 2 H), 4.64 (t, J=11.62 Hz, 1 H), 4.13 (d, 

J=5.81 Hz, 2 H), 2.56 (q, J=7.58 Hz, 2 H), 2.20 - 2.31 (m, 2 H), 1.78 (d, J=12.13 Hz, 2 H), 1.61 (d, 

1=10.36 Hz, 3 H), 1.28 (q, J=12.72 Hz, 2 H), 1.06 - 1.17 (m, 4 H). 

20 

Example 45 

OH 	0 

N
.k.)N

,...---,(OH 
H 

0 
 ..--- 0 	N 	0 

SO 

N-({ 1-Cyclohexy1-6-hydroxy-2,4-dioxo-3-[(2,4,6-trimethylphenyOmethyl]-1,2,3,4-tetrahydro-5- 

25 pyrimidinyl}carbonyl)glycine 

A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyecarbonyl]glycinate (340 mg, 1.0 mmoles), pull,. potassium carbonate (1.0 g, 7.24 
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mmoles) and 2,4,6-trimethylbenzyl chloride (339 mg, 1.5 mmoles) in dimethylacetamide (5 mL) 

was vigorously stirred at 100°C for 3 hours. 	The mixture was poured into I molar hydrochloric 

acid and extracted with ethyl acetate. The organic solution was washed with 1 molar hydrochloric 

acid and evaporated. 	The residue was purified by flash chromatography (10-50% ethyl acetate in 

hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and I molar sodium 

hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added. The mixture 

was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed 

with 1 molar hydrochloric acid, dried and evaporated to give the title compound (61 mg, 13%). 1H 

NMR (400 MHz, DMSO-d6) 8 ppm 13.07 (s, 1 H), 10.07 (s, 1 H), 6.77 (s, 2 H), 4.99 (s, 2 H), 4.59 

(t, J=12.00 Hz, 1 H), 4.08 - 4.14 (m, 2 H), 2.21 - 2.29 (m, 8 H), 2.14 - 2.20 (m, 4 H), 1.77 (d, 

J=12.63 Hz, 2 H), 1.52 - 1.64 (m, 3 H), 1.27 (q, J=12.88 Hz, 2 H), 1.05 - 1.17 (m, 1 H). 

Example 46 

OH 	0 

N 	."--- 
0 OH 

0 	N 	0 

N- ffl-Cyclohexy1-3-(2-cvclohexylethyl)-6-hvdroxv-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinvIlcarbonyll glycine 

A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyOcarbonyl]glycinate (340 mg, 1.0 mmoles),pulv. potassium carbonate (1.0 g, 7.24 

mmoles) and 2-cyclohexylethyl bromide (287 mg, 1.5 mmoles) in dimethylacetamide (8 mL) was 

vigorously stirred at 100°C for 3 hours. 	The mixture was poured into 1 molar hydrochloric acid 

and extracted with ethyl acetate. The organic solution was washed with 1 molar hydrochloric acid 

and evaporated. 	The residue was purified by flash chromatography (10-50% ethyl acetate in 

hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar sodium 

hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added. The mixture 

was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed 

with 1 molar hydrochloric acid, dried and evaporated. Recrystallization from toluene gave the title 

compound (180 mg, 42%). 1H NMR (400 MHz, DMSO-d6) 8 ppm 10.15 (br. s., J=5.43, 5.43 Hz, 

1 H), 4.63 (t, J=11.62 Hz, 1 H), 4.07 - 4.19 (m, 2 H), 3.72 - 3.88 (m, 2 H), 2.18 - 2.36 (m, 2 H), 

1.50 - 1.87 (n, 10 H), 1.35 - 1.47 (n, 2 H), 1.04 - 1.35 (m, 7 H), 0.91 (q, J=11.62 Hz, 2 H). 

30 
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Example 47 

OH 	0 

H 	II 
0 

 ..--- 0 	N 	0 
O .0  

0,... 

N-1(3- ([3,5-Bis(nethyloxy)nhenvIlmethy11-1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro- 

5-pyrimidinyl)carbonyllglycine 

5 	A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyOcarbonyl]glycinate (340 mg, 1.0 mmoles), pull,. potassium carbonate (1.5 g, 11 

mmoles) and 3,5-dimethoxybenzyl bromide (300 mg, 1.3 mmoles) in dimethylacetamide (5 mL) 

was vigorously stirred at 100°C for 3 hours. 	The mixture was poured into I molar hydrochloric 

acid and extracted with ethyl acetate. The organic solution was washed with 1 molar hydrochloric 

10 	acid and evaporated. 	The residue was purified by flash chromatography (10-50% ethyl acetate in 

hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and I molar sodium 

hydroxide solution (1.0 mL) and 6 molar sodium hydroxide solution (1.0 mL) added. The mixture 

was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed 

with 1 molar hydrochloric acid, dried and evaporated. Recrystallization from toluene gave the title 

15 	compound (190 mg, 41%). IH NMR (400 MHz, DMSO-d6) 6 ppm 13.11 (s, 1 H), 10.15 (s, 1 H), 

6.40 (s, 3 H), 4.92 (s, 2 H), 4.64 (t, J=11.87 Hz, I H), 4.09 - 4.17 (m, 2 H), 3.70 (s, 6 H), 2.26 (s, 2 

H), 1.78 (d, J=12.63 

(m, 1 H). 

Hz, 2 H), 1.62 (d, J=11.62 Hz, 3 H), 1.28 (q, J=13.05 Hz, 2 H), 1.06 - 1.17 

20 Example 48 

aNtIN ..--..,_„OH 
H 	n 

0 	N 	0 	0 

O. 

N- { 11-Cyclohery1-6-hydroxy-3-(2-naohthalenylmethyl)-2.4-dioxo-1,2,3,4-tetrahydro-5- 

ovrimidinyllearbonvfl glycine 

A mixture of ethyl N-[(3-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

25 	pyrimidinyl)carbonyl]glycinate (100 mg, 0.29 mmoles), 2-bromomethylnaphthalene (195 mg, 0.88 

mmoles) and polymer-bound 2-tert-butylimino-2-diethylamine-1,3-dimethyl-perhydro-1,3,2- 

diazaphosphorine(pol-BElVfP, 0.88 mmoles) in DMF (3 mL) was heated in a microwave 
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synthesiser at 120°C for 20 minutes. After cooling, the mixture was filtered, and the solids washed 

with dichloromethane (3 X 3 mL). The combined filtrate was evaporated and purified by flash 

chromatography (ethyl acetate-hexane) to obtain the desired intermediate ester. The crude ester 

was dissolved in ethanol (4 mL) and 1M aqueous NaOH (1 mL) and the solution stirred for 2 

5 hours, then neutralized by addition of 1M aqueous HCI. The solid was collected, washed with 

water (3 X 4 mL) and dried under vacuum overnight to give the title compound (77 mg, 29%). 1H 

NMR (400 MHz, CDC13) 6 ppm 1.13 - 1.42 (m, 4 H) 1.56 - 1.72 (m, 3 H) 1.77 - 1.90 (m, 2 H) 

2.26-2.44 (m, 2 H) 4.24 (dd, J=2.2, 5.7 Hz, 2 El) 4.64 - 4.84 (m, I H) 5.24 (s, 2 H) 7.40 - 7.50 (m, 

2 H) 7.55 (dt, J=2.1, 8.3 Hz, 1 H) 7.75 - 7.90 (m, 4 H) 10.21 - 10.34 (m, 1 H) 

10 

OH 	0 

OH 
N 

0 
0 	N 	0 

Example 49 	SO 
N-({1-Cyclohexy1-6-hydroxy-34(4-methylphenyl)methy11-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyilcarbonyl)g,lyeine 

Using 4-methylbenzyl bromide in place of 2-bromomethylnaphthylene, the title compound 

15 was prepared in 27% yield (67 mg) following the procedures described in example 48. 1H NMR 

(400 MHz, CDC13) 8 ppm 1.10 - 1.43 (m, 4 H) 1.52 - 1.72 (m, 3 H) 1.76 - 1.93 (m, 2 H) 2.20 - 2.43 

(m, 5 H) 4.22 (dd, J=3.4, 5.7 Hz, 2 H) 4.64 - 4.82 (m, 1 H) 5.04 (s, 2 F1) 7.06 - 7.16 (m, 2 H) 7.29 - 

7.36 (m, 2 H) 10.15 - 10.36 (m, 1 H) 

20 Example 50 

OH 	0 

OH 
N 

0 
0 	N 	0 

®® 
N- {13-(4-BiohenylvImethyl)-1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinylicarbonyl}glycine 

Using 4-bromomethylbiphenyl in place of 2-bromomethylnaphthylene, the title compound 

25 was prepared in 17% yield (48 mg) following the procedures described in example 48. 1H NMR 

(400 MHz, CDC13) 6 ppm 1.13 - 1.45 (m, 3 H) 1.55 -1.75 (m, 3 H) 1.76 - 1.91 (m, 2 H) 2.24 - 2.46 
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5 

10 

15 

20 

(m, 2 H) 4.23 (dd, J=3.4, 5.7 Hz, 2 H) 4.62 - 4.92 (m, 1 H) 5.12 (s, 2H) 5.42 - 5.97 (m, 2 H) 7.29 - 

7.38 (m, 1 H) 7.38 - 7.46 (m, 2 H) 7.46 - 7.61 (m, 6H) 10.14- 10.42 (m, 1 H) 

Example 51 

CI OH 0 

N 	
OH 

..---. 0 	N 	0 	
0 

a 0 

N 
a 

N-[(3-{r4-(1,3-Benzoxazol-2-yl)phenylimethyl}-1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4- 

tetrahvdro-5-pyrimidinyllcarbonyll glycine 

Using 2[4-(bromomethyl)pheny1]-1,3-benzoxazole in place of 2-

bromomethylnaphthylene, the title compound was prepared in 10% yield (30 mg) following the 

procedures described in example 48. I H NMR (400 MHz, CDC13) 8 ppm 1.11 - 1.42 (m, 3 H) 1.57 

- 1.72 (m, 3 H) 1.74 - 1.91 (m, 2 H) 2.27 - 2.43 (m, 2 H) 4.16 (dd, J=3.4, 5.7 Hz, 2 H) 4.67-4.95 

(m, 3 H) 5.09-5.23 (m, 2 H) 7.32-7.42 (m, 3 H) 7.53-7.62 (m, 3 H) 7.74-7.79 (m, 1 H) 8.18-8.27 

(m, I H) 10.22-10.42 (in, 1 H) 

Example 52 

H 	0 

N 	
OH 

H 	II 
 0 	N 	0 	

0 
 

0 

40 

OP 
N-(4342-(4-BinhenvIv1)-2-oxoethyll-1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinvilcarbonvOglycine 

Using 2-bromo-4'-phenylacetophenone in place of 2-bromomethylnaphthylene, the title 

compound was prepared in 8% yield (24 mg) following the procedures described in example 48. 

1H NMR (400 MHz, CDC13) 8 ppm 1.11 - 1.27 (m, I H) 1.27 - 1.43 (m, 2 H) 1.59 - 1.78 (m, 3 H) 

1.78 - 1.20 (m, 2 H) 2.25 - 2.43 (m, 2 H) 4.15 - 4.31 (m, 2 1-1) 4.62 - 4.87 (m, 1 H) 5.36 - 5.42 (m, 2 

H) 7.39 - 7.45 (m, I H) 7.45 - 7.53 (m, 211) 7.61 - 7.67 (m, 2 H) 7.69 -7.76 (m, 211) 8.08 (d, J=8.3 

Hz, 2 H) 10.07 - 10.42(m, I H) 
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5 

10 

15 

20 

25 

30 

Example 53 

OH 	0 
OH 0 	N -""-- 

N 	0 	0 

101  

N-1(1,3-Bis {14-(1,1-dimethylethvfiphenyllmethyl} -6-hvdroxv-2,4-dioxo-1,2,3,4-tetrahvdro-5- 

pvrimidinvficarbonylklycine 

53a) N,AP-BisIT4-(1,1-dimethylethyfiphenvIlmethyllurea. Diphosgene (725 uL, 6.0 mmoles) 

was added to a solution of 4-t-butylbenzylamine (880 uL, 5.0mmoles) in ethyl acetate (20 mL) 

under nitrogen atmosphere at room temperature. A solid precipitated and the mixture was then 

heated to 70°C until the solid dissolved. 	After stirring for 1 hour, 4-t-butylbenzylamine (880 uL, 

5.0mmoles) was added and the mixture was stirred for 2 hours. Diisopropylethylamine (1.0 mL, 

5.75 uL) was added and the mixture was stirred for 1 hour, washed with 1 molar hydrochloric acid, 

dried and evaporated to an oil which solidified on standing overnight to give the title compound 

(710 mg, 40%). 	1H NMR (400 MHz, DMSO-d6) 8 ppm 7.30 - 7.38 (m, 4 H), 7.17 (d, J=8.34 Hz, 

4 H), 6.34 (t, J=5.94 Hz, 2 H), 4.18 (d, J=5.81 Hz, 4 H), 1.27 (s, 18 H). 

53b) 1,3-Bis (14-(1.1-dimethvlethvflphenyllmethyll -2,4,6(1H,3H,5Th-pyrimidinetrione. 

Malonyl dichloride (195 uL, 2.0 mmoles) was added to a stirred solution of N,N1-bis ([441,1-

dimethylethyl)phenyl]methyllurea in dichloromethane (80 mL) and the mixture was heated under 

reflux for 2 hours. The mixture was washed with 1 molar hydrochloric acid, and purified by flash 

chromatography (0-30% ethyl acetate in hexane) to give the title compound (700 mg, 84%). 1H 

NMR (400 MHz, DMSO-d6) S ppm 7.29 - 7.35 (m, 4 H), 7.21 - 7.29 (m, 4 H), 4.87 (s, 4 H), 3.86 -

3.93 (s, 2 H), 1.25 (s, 18 H). 

53c) N-1(1.3-Bis (1-441,1-dimethylethyllphenyllmethyll -6-hydroxv-2,4-dioxo-1.2,3,4- 

tetrahydro-5-pyrimidinvficarbonyllglycine. A mixture of 1,3-bis ([4-0,1- 

dimethylethyDphenyl]methy11-2,4,6(1H,3H,5H)-pyrimidinetrione (700 mg, 1.66 mmoles) and 

diisopropylethylamine (574 uL, 3.32 mmolcs) was stirred in dichloromethane (50 mL) and treated 

with ethyl isocyanatoacetate (202 uL, 1.8 mmoles). The mixture was stirred for 5 hours, then 

warmed to complete reaction. The mixture was washed with 1 molar hydrochloric acid, 

evaporated, taken up in ethanol - 6 molar sodium hydroxide solution, stirred and gently warmed to 

complete hydrolysis. The mixture was acidified and extracted into ethyl acetate. The extracts were 
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evaporated and a solid obtained from aqueous ethanol to give the title compound (700 mg, 81%). 

IH NMR (400 MHz, DMSO-d6)  S ppm 9.67 (s, 1 H), 7.24 - 7.30 (m, 4 H), 7.16 (d, J=8.59 Hz, 4 

H), 4.94 (s, 4 H), 3.42 (d, J=4.04 Hz, 2 H), 1.25 (s, 18 H). 

5 Example 54 

CI OH 0 

N 
	,..... 	N

....--..r.OH 
H 

0 „..k. 
0 	N 

N-1, [1-Cyclohexy1-6-hydroxy-3-(4-methvIcyclohexy11-2,4-dioxo-1,23,4-tetrahydro-5- 

pyrimidinylicarbonyllglycine 

A solution of cyclohexylisocyanate (1252 mg, 10 mmoles) in dichloromethane (20mL) 

10 was added dropwise to a solution of 4-methylcyclohexylamine (1132 mg, 10 mmoles) in 

dichloromethane (100 mL). The solution was allowed to stir at room temperature for 2 hours, then 

the solvent evaporated and the residue dissolved in dichloromethane (10 mL) along with malonyl 

chloride (10 mmol). The mixture was heated in a microwave synthesiser (80°C/20 min). All 

volatiles were evaporated and the residue dissolved in of chloroform (10 mL) along with ethyl 

15 isocyanatoacetate (10 mmol), then the mixture was stirred at room temperature for 2 hours. Solvent 

was evaporated and the residue was purified by flash chromatography (ethyl acetate-hexane) to 

obtain the intermediate ester. The ester was dissolved in a mixture of of ethanol (4 mL) and 1M 

aqueous NaOH (1 mL). The solution was stirred for 2 hours and neutralized by addition of 1M 

aqueous HCI. The solid was collected, washed with water (3 X 4 mL) and dried under vacuum 

20 overnight to give the title compound (443 mg, 11%). IH NMR (400 MHz, CDCI3) S ppm 0.85 - 

0.96 (m, 2 H) 1.10 - 1.13 (m, 3 H) 1.16 - 1.50 (m, 6 H), 1.53 - 1.72 (m, 6 H) 1.73 - 1.89 (m, 3 H) 

2.25 - 2.47 (m, 3 H) 2.50 - 2.66 (m, 1 H) 4.01 - 4.08 (m, 1 H) 4.23 (d, J=5.8 Hz, I H) 4.60 - 4.82 

(m, 2 H) 10.25 - 10.36 (m, 1 H) 

OH 	0 a 	
OH 

N 	."- 

25 

-)", 0 

Example 55 

0 N 	0 
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N-({1-Cyclohexy1-344-(1,1-dimethylethyl)cyclohexy11-6-hydroxy-2,4-dioxo-1,2.3,4-tetrahydro-5- 

pyrimidimd } carbonvnalveine 

Using 4-tent-butylcyclohexylamine in place of 4-methylcyclohexylamine, the title 

compound was prepared in 21% yield (931 mg) following the procedures described in example 54. 

1H NMR (400 MHz, CDC13) 8 ppm 0.77 - 0.94 (m, 13 H) 1.03 - 1.45 (m, 6 H)1.45 - 1.77 (m, 5 H) 

1.77 - 1.97 (m, 3 H) 2.18 - 2.48 (m, 3 H) 4.01 - 4.10 (m, 1 H) 4.24 (d, J=5.6 Hz, 1 H) 4.58 - 4.82 

(m, 2 H) 10.26 - 10.36 (m, 1 H) 

Example 56 

a  OH 0 

N 	%"-- 

OAN 	0 	

0 OH 

40 

N-111-Cyclohexy1-6-hydroxy-2,4-dioxo-3-oheny1-1,2.3,4-tetrahvdro-5- 

ThirimidinvOcarbonvllelyeine 

Using aniline in place of 4-methylcyclohexylamine, 

5% yield (198 mg) following the procedures described 

CDC13) 8 ppm 1.02 - 1.46 (m, 5 H) 1.54 - 1.78 

4.21 (dd, J=5.8, 19 Hz, 2 H) 4.69 - 4.87 (n, 1 

10.42 (m, 1 H) 

aNu  
Example 

ii„,,,,H 

on 

N4 {1-Cyclohexv1-344-(1,1-dimethylethyl)ohenv1}-6-hydroxy-2,4-dioxo-1,2.3,4-tetrahydro-5- 

the title compound was prepared in 

in example 54. 1H NMR (400 MHz, 

(m, 3 H) 1.78 - 1.98 (m, 2 H) 2.26 - 2.47 (m, 2 H) 

H) 7.16 - 7.31 (m, 2 H) 7.40 - 7.46 (m, 3 H) 10.06 - 

57 

N,.. 
 

a 

pyrimidinylIcarbonvOglycine 

Using 4-tert-butylaniline in place of 4-methylcyclohexylamine, 

prepared in 7% yield (321 mg) following the procedures 

the title compound was 

described in example 54. 1H NMR (400 

- 1.43 (n, 13 H) 1.58 - 1.77 (m, 3 H) 1.78 - 1.91 (On, 

Hz, 2 H) 4.68 - 4.88 (m, 1 H) 7.16 (dd, J=8.6, 14.4 

1 H) 

MHz, CDC13) 8 ppm 1.09 - 1.24 (n, 1 H) 1.26 

2 H) 2.27 - 2.49 (m, 2 H) 4.22 (dd, J=14.7, 20.2 

Hz, 2 H) 7.51 (dd, J=14.4 Hz, 2 H) 10.10 - 10.42(m, 
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Example 58 

OH 	
I
O
III 

OH 
II 

0 	N 	0 	
0 

N- trl-CyclohexYI-3-(cyclohexylmethyl)-6-hydroxy-2A-dioxo-1.2,3,4-tetrahydro-5- 

5 pYrimidinyllcarbony1121yeine 

Using cyclohexylmethylamine in place of 4-methylcyclohexylamine, the title compound 

was prepared in 22% yield (442 mg) following the procedures described in example 54. IH NMR 

(400 MHz, CDC13) 8 ppm 0.85 - 1.11 (m, 2 H) 1.11 - 1.28 (m, 5 H) 1.28 - 1.48 (m, 2 H) 1.55 - 1.79 

(m, 10 H) 1.79 - 1.91 (m, 2 H) 2.35 (dg, J=3.0, 12.4 Hz, 2 H) 3.76 (d, J=1.4, 7.2 Hz, 2 H) 4.24 (dd, 

10 	J=3.0, 7.2 Hz, 2 H) 4.65 - 4.83 (m, 1 H) 10.17 - 10.33(m, 1 H) 

Example 59 

OH 	0 

N 	
H 	

I OH 

N 	0 	
0 

N-113-Cyclohenty1-1-cyclohexyl-6-hydroxy-2,4-dioxo-12,3,4-tetrahydro-5- 

15 pyrimidinyllcarbonyltlycine 

Using cycloheptylamine in place of 4-methylcyclohexylamine, the title compound was 

prepared in 29% yield (583 mg) following the procedures described in example 54. 1H NMR (400 

MHz, DMSO-d6) 8 ppm 1.03 - 1.19 (m, 2 H) 1.19 - 1.34 (m, 3 H) 1.34 - 1.84 (m, 14 H) 2.14 - 2.36 

(m, 4 F1) 3.17 (s, 1 H) 4.06 (d, J=5.6 Hz, 2 H) 4.56 - 4.71(m, 1 H) 4.73 - 4.89 (m, 1 H) 10.11 - 
20 	10.23 (m, 1 H) 

Example 60 

OH 

0A1 

HN 	0 

HO 

N 

Fi 
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N-f(3-Cyclohexyl-6-4droxy-2,4-dioxo- 1 -tricyclor3.3.1.13:1dec-1-y1-1,2,3,4-tetrahydro-5- 

pyrimidinyncarbonylbzlycine 

Using 1-admantanamine hydrochloride in place of 4-methylcyclohexylamine, the title 

compound was prepared in 3% yield (66 mg) following the procedures described in example 54. 

1H NMR (400 MHz, CDC13) 8 ppm 1.12 - 1.43 (m, 4 H) 1.54 - 1.88 (m, 12 H) 2.03 - 2.20 (m, 3 H) 

2 23 - 2 28 (m, 2 H) 2.45 - 2.57 (m, 6 H) 4.21 (d, J=5.8 Hz, 2 H) 4.50 - 4.70 (m, 1 H) 10.16 - 10.31 

(m, 1 H) 

Example 61 

O 
HO 	H  

N 
HO 	0 

-131-ni I‘j-N 
0 b 

N-( {1-111R.2R,48)-Bicyclor2.2.11hept-2-y11-3-cyclohexv1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro- 

5-uviimidinyl}carbonyllcilvcine 

Using exo-2-aminonorbornane in place of 4-methylcyclohexylamine, the title compound 

was prepared in 30% yield (604 mg) following the procedures described in example 54. 1H NMR 

(400 MHz, DMSO-d6) 6 ppm 0.96 - 1.34 (m, 9 H) 1.35 - 1.67 (m, 6 H) 1.67 - 1.84 (m, 3 H) 2.20 - 

2.36 (m, 4 H) 4.01 (d, J=5.6 Hz, 2 H) 4.55 - 4.72 (m, 2 H) 10.11 - 10.20 (n, 1 H) 

Example 62 

ci H 
N 	0

0  
HO 	."- 

HO, ....r-y 

ciN,
Tor
-Ncr 

N- {11-Cyclohexy1-6-hydroxy-3-(3-methylcyclohexyl)-2.4-dioxo-1,2.3,4-tetrahydro-5- 

pyrimidinyllcarbonvl} chicine 

Using 3-methylcyclohexylamine in place of 4-methylcyclohexylamine, the title compound 

was prepared in 41% yield (836 mg) following the procedures described in example 54. 1H NMR 

(400 MHz, DMSO-d6) 8 ppm 0.89 (d, J=6.6 Hz, 3 H) 0.97 - 1.48 (m, 8 H) 1.49 - 1.67 (m, 6 H) 1.69 

- 1.86 (m, 3 H) 2.08 - 2.37 (m, 4 H) 4.06 (d, J=5.6 Hz, 2 H) 4.55 - 4.76 (m, 2 H) 10.12 - 10.26 (m, 

1 H) 
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Example 63 

0 

Ho 
 li 	H 
"C...,,,,N ••,*0  

HOB •

-•y,0 cf.....NyNo 

V 	0 

N-1(3-Cyclohexyl-l-cycloprorwl-6-hydroxy-2,4-dioxo-1,2 3 4-tetrahydro-5- 

5 	Using cyclopropylamine 

prepared in 20% 

MHz, CDCI3) 8 ppm 

(n, 6 H), 1.80 - 1.89(m, 

Hz, 2 H), 4.66 - 

10 

pyrimidirwl)carbomdlghtine 

N-El-Cyclobuty1-3-cvelohexv1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

in place of 4-methylcyclohexylamine, the title compound was 

yield (351 mg) following the procedures described in example 54. 1H NMR (400 

0.95 -1.08 (m, 1 H), 1.12 - 1.28 (rn, 4H), 1.29 - 1.42 (m, 1 H), 1.57 -1.80 

1 H), 2.28 - 2.42 (m, 2 H), 3.76 (d, J=7.1 Hz, 2 H), 4.24 (dd, J=5.6, 3.5 

4.82 (m, 1 H), 10.21 - 10.31 (m, 1 H). 

Example 64 

0 ll 
HO ..---K..„....N 	0 

HO O 
ff 

ciNyNc

i 

 

0 

15 	Using cyclobutylamine 

prepared in 23% 

MHz, CDCI3) 8 ppm 

H) 4.24 (d, J=5.6 

20 

pyrimidinOcarbonyllzlycine 

N-O3-Cyclohexv1-1-cyclopentv1-6-hydroxy-2.4-dioxo-1,2,3,4-tetrahvdro-5-

in place of 4-methylcyclohexylamine, the title compound was 

yield (424 mg) following the procedures described in example 54. 1H NMR (400 

1.14-1.46 (m, 4 H) 1.56 - 1.98 (m, 7 H) 2.14 - 2.46 (m, 4 H) 2.80 - 3.00 (m, 2 

Hz, 2 H) 4.58 - 4.83 (m, 1 H) 5.08 - 5.33 (m, 2 H) 10.22 - 10.32 (m, I H) 

Example 65 

0 n 	
N.-0 

HOB

0
..)4,,,..    

FlOy7y0 

cyNyNo 

0 

pyrimidinvllearbonvllalycine 
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Method 1 

	

65.1 	Using cyclopentylamine in place of 4-methylcyclohexylamine, the title compound was 

prepared in 19% yield (357 mg) generally following the procedures described in example 54. 1H 

NMR (400 MHz, CDC13) S ppm 1.14 - 1.45 (m, 4 H) 1.52 - 1.73 (m, 5 H) 1.75 - 2.00 (m, 7 H) 2.00 

-2.16 (m, 2 H) 2.24 - 2.43 (m, 2 H) 4.24 (dd, J=1.3, 5.8 Hz, 2H) 4.64 - 4.82 (m, 1 H) 5.11 - 5.38 

(m, I H) 10.23 - 10.35 (m, 1 H) 

Method 2 

	

65.2a) 	1-Cyclohexy1-3-evclopentv1-2,4,6(1H,3H,5H)-rwrimidinetrione. Cyclohexyl isocyanate 

(14.7 g, 117.34 mmoles) in dichloromethane (500 mL) under argon was treated with a solution of 

cyclopentylamine (11.58 mL, 117.34 mmoles) in dichloromethane (300 mL) and stirred overnight 

to leave a thick suspension of the urea. Malonyl dichloride (12.55 mL, 129 mmoles) in 

dichloromethane (200 mL) was added and the mixture was heated under gentle reflux for 3.5 

hours. The mixture was washed with 1 molar hydrochloric acid (x2) dried and evaporated. 

Crystallization from ethanol and flash chromatography of the liquors (hexane to ethyl acetate) gave 

the title compound (18.9 g, 58%). IH NMR (400 MHz, DMSO-d6) S ppm 4.96 - 5.12 (m, 1 H), 

4.46 (tt, J=12.13, 3.54 Hz, 1 H), 3.69 (s, 2 H), 2.15 (ddd, 2 H), 1.67 - 2.00 (m, 8 H), 1.41 - 1.66 (m, 

5 H), 1.27 (m, 2 H), 1.11 (rn, 1 H). 

65.2b) N-111-Cyclohexv1-3-cyclooentv1-6-hydroxv-2.4-dioxo-1 2,3.4-tetrahydro-5- 

p_yrimidinvecarbonvl glveine. Ethyl isocyanatoacetate (8.33 mL,74.3 mmoles) was added to a 

mixture of 1-cyclohexy1-3-cyclopenty1-2,4,6(1H,3H,5H)-pyrimidinetrione (18.8 g, 67.54 mmoles) 

and diisopropylethylamine (23.53 mL, 135.08 mmoles) in dichloromethane (800 mL) and stirred 

for 2 hours. Reaction mixture from a prior run (approx 25% scale) was added. The combined 

reaction mixture was washed with 2 molar hydrochloric acid (2 x 1.0 L) and evaporated. The 

residue was dissolved in ethanol (200 mL) and treated with 3.0 molar sodium hydroxide (100 mL). 

The mixture was stirred for 2 hours. Ethyl acetate (500 mL) was added and the mixture acidified 

with 6 molar hydrochloric acid (200 mL), water (500 mL) was added and the layers separated. The 

aqueous layer was extracted with ethyl acetate (500 mL) and the organic solution was washed with 

1 molar hydrochloric acid. The organic solution was dried and evaporated to a solid residue which 

recrystallized from acetic acid (300 mL) to afford the title compound (15.5 g, 49%). Mp 222-

224°C. IH NMR (400 MHz, DMSO-d6)  S ppm 13.08 (s, I H), 10.17 (t, J=5.43 Hz, 1 H), 5.08 -

5.33 (m, I H), 4.63 (t, J=12.25 Hz, 1 H), 4.12 (d, J=5.81 Hz, 2 H), 2.18 - 2.36 (m, 2 H), 1.93 - 2.06 

(m, 2 H), 1.69 - 1.91 (m, 6 H), 1.46 - 1.68 (m, 5 H), 1.28 (q, J=12.88 Hz, 2 H), 1.12 (q, J=13.05 

Hz, 1 H). 
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Example 66 

......„Le......, 
	OH 	0 

OH 
N N 	R  '."-- 

O 	N 	0 	
0 

„...----..„. 

N- {16-Hy droxv -1,3-bis(3-methylbutv11-2.4-dioxo-1,2,3 ,4-tetrahydro-5- 

pwimidinyllearbonvIl olycine 

5 	66a) 	N,N-Bis(3-methvlbutvflurea. Isoamylamine (1.4 mL, 12 mmoles) was added to a solution 

was stirred for 

compound (1.1g, 

(td, J=7.33, 5.81 

0 	4 H), 0.93 (d, J=6.57 

of [1,3]oxathiolo[4,5-b]pyridin-2-one (765 mg, 5.0 mmoles) in ethyl acetate (15 mL). The mixture 

2 hours, the solid collected, washed with ethyl acetate and dried to give the title 

91%). 	1H NMR (400 MHz, CHLOROFORM-d) 8 ppm 4.86 (br. s, 2 H), 3.20 

Hz, 4 H), 1.61 - 1.72 (in, J=13.39, 6.69, 6.69, 6.69, 6.69 Hz, 2 H), 1.40 - 1.48 (in, 

Hz, 12 H). 

66b) ,3-Bis(3-methylbuty1)-2,4.6(1H,3H,5H)-pvrimidinetrione. Ethyl malonyl chloride (768 

uL, 6.0 mmoles) 

chloroform (70 

5 	I molar hydrochloric 

(30 inL), DBU 

diluted with ethyl 

the title compound 

0 	1.56 (dt, J=20.02, 

methylbutyl)amino]carbonyllamino)-3-oxopropanoate. 

was added to a solution of N,N-bis(3-methylbutyl)urea (1.1 g, 5.5 mmoles) in 

mL) and the mixture was stirred at 70°C for 2 hours. The mixture was washed with 

acid, dried and evaporated to give ethyl 34(3-methylbuty1){[(3- 

The intermediate was dissolved in ethanol 

66c) -{16-Hydroxy-1,3-bis(3-inethvlbutv1)-2,4-dioxo-1.2,3,4-tetrahvdro-5- 

(900 uL, 6 mmoles) and heated to 70°C for 5 minutes. The mixture was cooled, 

acetate and washed with 1 molar hydrochloric acid, dried and evaporated to give 

(1.2 g, 81%). 	I H NMR (400 MHz, DMSO-d6) S ppm 3.65 - 3.78 (m, 3 H), 

13.33, 6.57 Hz, I H), 1.32 - 1.44 (m, 2 H), 0.90 (d, J=6.57 Hz, 6 H). 

pviimidinylicarbonvI}glycine. A mixture of 1,3-bis(3-methylbuty1)-2,4,6(1H,3H,5H)- 

pyrimidinetrione (1.2 g, 4.47 mmoles) and diisopropylethylamine (1.56 mL, 8.94 mmoles) was 

5 	stirred in dichloromethane (30 mL) and treated with ethyl isocyanatoacetate (501 uL, 4.47 

mmoles). The mixture was stirred for 5 hours, washed with 1 molar hydrochloric acid (x2), 

evaporated, taken up in ethanol - 6 molar sodium hydroxide and stirred overnight. The mixture 

was acidified and extracted into ethyl acetate (x2). The extracts were washed with I molar 

hydrochloric acid evaporated, dried and evaporated. The title compound was recrystallized from 

0 	acetic acid (430 mg, 26%). 1H NMR (400 MHz, DMSO-d6) S ppm 13.09 (br. s, 1 H), 10.11 (s, 1 

H), 4.09 - 4.16 (m, 2 H), 3.77 - 3.86 (m, 4 H), 1.51 - 1.62 (dt, ./=13.29, 6.59, 6.59, 6.59, 6.59 Hz, 2 

H), 1.42 (q, J=7.07 Hz, 4 H), 0.91 (d, J=6.57 Hz, 12 H). 
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Example 67 

OH 	0 
is 

0 

	,..., 	n

i

,..OH 

--% 	0 
11ffil  	N 	0 

11101 o 

N-116-Hydroxy-1.3-bis {12-(methyloxv)phenyllmethyl} -2,4-dioxo-1,2,3,4-tetrahytho-5- 

pyrimidinyl)carbonyllg,lycine 

67a)  1,3-Bis {12-(methyloxv)phenyllmethyl} -2,4,6(1H,3H,5H)-nyrimidinetrione. 2- 

methoxybenzylamine 

Methoxybenzyl isocyanate (923 uL, 6.0 mmoles) was added to a solution of 2- 

(775 uL, 6.0 mmoles) in chloroform (100 mL) and the mixture stirred for 1 

hour. 

mixture 

title 

H), 

67b)  

Ethyl malonyl chloride (768 uL, 6.0 mmoles) was added and the mixture was heated to 

for 2 hours. DBU (1.0 mL) was added and the mixture was heated for a further 1 hour. The 

was cooled and washed with 1 molar hydrochloric acid (x2), dried and evaporated. The 

compound was obtained as a solid by trituration in diethyl ether (1.65 g, 75 1H NMR (400 

MHz, DMSO-d6) 8 ppm 7.22 (t, 2 H), 7.15 (d, J=7.58 Hz, 2 H), 6.98 (d, J=7.58 Hz, 2 H), 6.86 (t, 2 

4.88 (s, 4 H), 3.81 (s, 6 H), 3.79 - 3.80 (s, 2 H). 

N-116-hydroxy-1 3-bist12-(methvloxv)ohenyllmethy11-2,4-dioxo-1,2.3,4-tetrahvdro-5- 

pytimidinyllearbonyllglycine. A mixture of 1,3-bis {[2-(methyloxy)phenyl]methy11- 

20 	(500 

25 	J=4.93 

2,4,6(1H,3H,5H)-pyrimidinetrione (1.64 g, 4.45 mmoles) and diisopropylethylamine (1.56 mL, 

8.94 

acid 

mixture 

hydrochloric 

acetic 

4.10 

mmoles) was stirred in dichloromethane (30 mL) and treated with ethyl isocyanatoacetate 

uL, 4.45 mmoles). The mixture was stirred for 5 hours, washed with 1 molar hydrochloric 

(x2), evaporated, taken up in ethanol - 6 molar sodium hydroxide and stirred overnight. The 

was acidified and extracted into ethyl acetate (x2). The extracts were washed with 1 molar 

acid evaporated, dried and evaporated. The title compound was recrystallized from 

acid (1.0 g, 48%). 	1H NMR (400 MHz, DMSO-d6) 8 ppm 12.51 (br. s., 1 H), 10.11 (t, 

Hz, 1 H), 7.20 - 7.28 (m, 2 H), 7.00 (d, J=7.83 Hz, 2 H), 6.86 - 6.96 (m, 4 H), 5.00 (s, 4 H), 

- 4.18 (in, 2 H), 3.82 (s, 6 H). 
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Example 68 

CI 	OH 	0 
OH 

0 	N 	0 	0 

lii CI 

N-( {1.3-Bisf(2-chlorophenyl)methy11-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahvdro-5- 

pyrimidinyll carbonyl)glycine 

1,3-Bisr(2-chlorophenyl)methy11-2,4,6(1H3H,5H)-nytimidinetrione. 2-Chlorobenzyl 

isocyanate (875 uL, 6.0 mmoles) was added to a solution of 2-chlorobenzylamine (725 uL, 6.0 

uL, 

10 	molar 

4.02 

68b) 

mmoles) 

added 

DMS0-4) 

in chloroform (100 mL) and the mixture stirred for 1 hour. 	Ethyl malonyl chloride (768 

6.0 mmoles) was added and the mixture was heated to 70°C for 2 hours. DBU (1.0 mL) was 

and the mixture was heated for a further 1 hour. 	The mixture was cooled and washed with 1 

hydrochloric acid (x2), dried and evaporated to an oil (2.0 g, 88%). 	1H NMR (400 MHz, 

8 ppm 7.45 - 7.49 (m, 2 H), 7.40 - 7.45 (m, 2 H), 7.28 - 7.32 (m, 4 H), 4.98 (s, 4 H), 

(s, 2 H). 

N-( {1 3-B isf(2-chloropherwl)methvil-6-hydroxv-2,4- dioxo-1,2,3,4-tetrahydro-5- 

15 	pyrimidinvlIcarbonyDglycine. A mixture of 1,3-bis[(2-chlorophenyl)methy1]-2,4,6(1H,3H,511)- 

pyrimidinetrione (2.0 g, 5.3 mmoles) and diisopropylethylamine (1.85 inL, 10.6 mmoles) was 

stirred in dichloromethane (35 mL) and treated with ethyl isocyanatoacetate (594 uL, 5.3 mmoles). 

The mixture was stirred for 5 hours, washed with 1 molar hydrochloric acid (x2), evaporated, taken 

up in ethanol - 6 molar sodium hydroxide and stirred overnight. The mixture was acidified and 

20 	extracted into ethyl acetate (x2). The extracts were washed with 1 molar hydrochloric acid 

evaporated, dried and evaporated. The title compound was recrystallized from acetic acid (1.59 g, 

62%). 	1H NMR (400 MHz, DMSO-d6) 5 ppm 13.06 (br. s., 1 H), 10.13 (s, I H), 7.41 - 7.60 (m, 

2 H), 7.30 (dd, J=5.81, 3.28 Hz, 4 H), 7.21 (dd, .7=5.31, 3.79 Hz, 2 H), 5.09 (s, 4 H), 4.15 (s, 2 H). 
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Example 69 

-....„, 

OH 	0 
-.,N e.-1..,N,----1.i.OH „,-11 

0 0J"---Neti-•0 H 

---j  

--" 

N-111,3-Dihexv1-6-hydroxv-2,4-dioxo-1,2,3.4-tetrahydro-5-pyrimidinvflcarbonv11 glycine 

Hexyl isocyanate (728 uL, 5.0 mmoles) was added to a solution of n-hexylamine (660 uL, 

	

5 	5.0 mmoles) in dichloromethane (100 mL) and the mixture stirred for 1 hour. Malonyl dichloride 

(486 uL, 5.0 mmoles) was added and the mixture was heated to gentle reflux for 1 hour. The 

mixture was washed with I molar hydrochloric acid (x2), dried and evaporated. The residue was 

redissolved in dichloromethane (50 mL) and diisopropylethylamine (1.73 mL, 10 mmoles) and the 

mixture was treated with ethyl isocyanatoacetate (561 uL, 5.0 mmoles). After stirring overnight the 

	

10 	mixture was washed with 1 molar hydrochloric acid, dried and evaporated. The residue was 

dissolved in ethanol (5 mL) and treated with 6 molar sodium hydroxide (2.0 mL). The mixture was 

stirred for 1 hour, acidified and extracted into ethyl acetate. The organic solution was washed with 

1 molar hydrochloric acid, dried and evaporated. The crude product was slurried in hexane to 

afford the title compound (890 mg, 45%). 1H NMR (400 MHz, DMSO-d6) S ppm 13.10 (br. s, 1 

	

15 	H), 10.10 (t, J=4.80 Hz, 1 H), 4.13 (d, J=5.81 Hz, 2 H), 3.75 - 3.84 (m, 4 H), 1.53 (s, 4 H), 1.26 (s, 

12 H), 0.82 - 0.90 (m, 6 H). 

Example 70 

0 	,.., 

HO  1%.,1‘i,.0 

Har.--....,r0 

0
,.NyN 

(:) 

	

20 	N- {11-Cyclohexy1-6-hydroxv-3-(2-methylcyclohexyl)-2,4-dioxo-1,2.3,4-tetrahydro-5- 

was prepared in 

(400 MHz, CDC13) 

pwimidinvi]carbonyl) glycine 

Using 2-methylcyclohexylamine in place of 4-methylcyclohexylamine, the title compound 

19% yield (390 mg) following the procedures described in example 54. 1H NMR 

S ppm 0.68 - 0.84 (m, 3 H) 1.14 - 1.43 (m, 8 H) 1.53 - 1.76 (m, 5 H) 1.76 - 1.90 

77 



WO 2007/150011 
	

PCT/US2007/071854 

5 

10 

15 

20 

25 

(m, 4 H) 2.14 - 2.43 (m, 3 H) 4.18 - 4.27 (m, 2 H) 4.38 - 4.54 (m, 1 H) 4.62 - 4.87 (m, 2 H) 10.21 - 

10.43 (m, 1 H) 

Example 71 

C)
, 
 OH 0 

	

N-C-AN 	OH 

J.-- 	.--=:-.. 	H 
0 	N 	0 	0  

linge 

11111P 

N- { (1 -Cycl ohexy1-6-hydroxy-3-(2-nauhthaleny11-2,4- dioxo -1,2,3,4 -tetrahydro-5- 

pyrimidinyllcarbonyll 21ycine 

Using 2-aminonaphthalene in place of 4-methylcyclohexylamine, the title compound was 

prepared in 0.6% yield (12.9 mg) following the procedures described in example 54. I H NMR 

(400 MHz, CDCI3) S ppm 1.04 - 1.19 (m, 1 H) 1.27 - 1.46 (m, 2 H) 1.57 - 1.93 (m, 6 H) 2.26 - 2.48 

(n, 2 H) 4.06 - 4.21 (m, 1 H) 4.23 (d, J=5.6 Hz, I H) 4.72 - 4.91(m, 1 H) 7.39 (dd, J=1.0, 7.3 Hz, I 

H) 7.47 - 7.65 (m, 4 H) 7.84 - 8.03 (m, 2 H) 10.21 (t, J=5.6 Hz, 1 H) 

Example 72 

a OH 0 

N ,.... 	N.....--,..,,OH 
H 	II 

N
.--%0 	0 

--) 

---- 

---- 

N-r(1-Cyclohexyl-3-hexyl-6-hydroxy-2,4-dioxo-1.2,3,4-tetrahydro-5-pyrimidinyl)carbonvil glyeine 

Cyclohexyl isocyanate (635 uL, 5.0 mmoles) was added to a solution of n-hexylamine (660 

uL, 5.0 mmoles) in dichloromethane (100 mL) and the mixture stirred for 1 hour. Malonyl 

dichloride (486 uL, 5.0 mmolcs) was added and the mixture was heated to gentle reflux for 1 hour. 

The mixture was washed with 1 molar hydrochloric acid (x2), dried and evaporated. The residue 

in dichloromethane was redissolved 	 (50 mL) and diisopropylethylamine (1.73 mL, 10 mmoles) and 

the mixture was treated with ethyl isocyanatoacetate (561 uL, 5.0 mmoles). After stirring overnight 

the mixture was washed with 1 molar hydrochloric acid, dried and evaporated. The residue was 

dissolved in ethanol (5 mL) and treated with 6 molar sodium hydroxide (2.0 mL). The mixture was 

stirred for 1 hour, acidified and extracted into ethyl acetate. The organic solution was washed with 
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I molar hydrochloric acid, dried and evaporated to a brown oil. The crude material was stood in a 

freezer overnight in hexane to afford some solid. The liquors were concentrated and purified by 

preparative HPLC (acetonitrile-water-0.1% TFA) to give additional material which was combined 

with the previously obtained solid and recrystallized from ethanol-water to give the title compound 

5 (480 mg, 24%). 111 NMR (400 MHz, DMSO-d6) S ppm 13.09 (br. s., 1 H), 10.15 (t, J=5.56 Hz, 1 

H), 4.53 - 4.73 (m, 1 H), 4.05 - 4.18 (m, 2 H), 3.78 (t, 2 H), 2.16 - 2.36 (m, 2 H), 1.79 (d, J=12.38 

Hz, 2 H), 1.42 - 1.71 (m, 5 H), 1.26 (s, 8 H), 1.03 - 1.19 (m, 1 H), 0.79 - 0.92 (m, 3 H). 

Example 73 

0 

Ho)) 
HN 	o N-.----  

HOy-,.., Nro 

CyNiN,0  

10 

N-[(1,3-Dicyclohepty1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyecarbonyl]glycine 

Using cycloheptylamine in place of 4-methylcyclohexylamine and cycloheptylisocyanate 

in place of cyclohexylisocyanate, the title compound was prepared in 7% yield (142.6 mg) 

15 following the procedures described in example 54. 1H NMR (400 MHz, CDC13) S ppm 1.19 - 1.36 

(m, 2 H) 1.37 - 1.92 (m, 17 H) 2.20 - 2.42 (m, 6 H) 4.15 (d, J=5.8 Hz, 2 H) 4.69 - 5.03 (m, 3 H) 

10.20 - 10.46 (m, 1 H) 

Example 74 

o 

HO)) 
HN 	0 N.---* 

Har->-Nro 

crNyN,0  

20 0  

N-[(1,3-Dicyclopcnty1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine 

Method 1 

Using cyclopentylamine in place of 4-methylcyclohexylamine and cyclopentylisocyanate 

25 in place of cyclohexylisocyanate, the title compound was prepared in 14% yield (263 mg) 

following the procedures described in example 54. 1H NMR (400 MHz, CDC13) S ppm 1.50 - 1.66 
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(m, 4 H) 1.75 - 1.88 (m, 4 H) 1.88 - 2.00 (m, 4 H) 2.01 -2.16 (m, 4 H) 2.56 - 2.71 (m, 1 H) 3.06 - 

3.27 (m, 1 H) 4.14 (d, J=5.6 Hz, 2 H) 5.12 - 5.40 (m, 2 H) 10.28 - 10.41 (m, 1 H) 

Example 75 

0 

H011 
HN 	0 ----fr 

0„).„...-
%i 

 ,OH 

1‘1,11,..N..y.---Th  

5 
8 	l,,..) 

N- { [1-Cyclohexy1-3-(2,3-dimethylcyclohexyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyll glycine 

Using 2,3-dimethylcyclohexylamine in place of 4-methylcyclohexylamine, the title 

10 compound was prepared in 5% yield (85 mg) following the procedures described in example 54. 

LC/MS m/z 422 (M-E1-0. 

Example 76 

p 
N 

HO 

HO 	
NOOH 

0 	0 

15 

445- {[(Carboxymethypamino]carbonyll -3-cyclohexy1-4-hydroxy-2,6-dioxo-3,6-dihydro-1(21)-

pyrimidinyl]cyclohexanecarboxylic acid 

Using 4-aminocyclohexanecarboxylic acid in place of 4-methylcyclohexylamine, the title 

compound was prepared in 16% yield (151 mg) following the procedures described in example 54. 

20 LC/MS m/z 438 (M+H E). 

Example 77 
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0 

HOJCI 

HN 	0 

HO 	0 

O 

ciNTN.

01 

 

N-1[1-Cyclohexy1-3-(4-ethylcyclohexyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl]carbonyll glycine 

5 	Using 4-ethylcyclohexylamine in place of 4-methylcyclohexylamine, the title compound 

was prepared in 20% yield (185 mg) following the procedures described in example 54. 1H NMR 

(400 MHz, CDCI3) S ppm 0.85 - 0.96 (m, 3 H) 1.10 - 1.40 (m, 8 H) 1.53 - 1.72 (m, 6 H) 1.73 - 1.89 

(m, 3 H) 2.19 - 2.61 (m, 3 H) 3.85 - 4.04 (in, 1 H) 4.09 - 4.34 (m, 2 H) 4.59 - 4.85 (n, 2 H) 5.07 - 

5.32 (m, 2 H) 10.30 - 10.426 (m, 1 H). 

10 

Example 78 

HO 
R--„r° 

0 	H 
5„.....,,N 	 OH 

/^0 
O 

cis-443-Cyclohexy1-5-(1[2-(ethyloxy)-2-oxoethyl]aminolcarbony1)-4-hydroxy-2,6-dioxo-3,6- 

15 dihydro-1(2.5)-pyrimidinylicyclohexanecarboxylic acid 

Using cis-4-aminocyclohexanecarboxylic acidl in place of 4-methylcyclohexylamine, the 

title compound was prepared in 9% yield (114 mg) following the procedures described in example 

54. LC/MS m/z 466 (M+H+). 

20 Example 79 

0 

Hoji) 
HN 	o 

HO 	0 

C
i

NTN,

c) 
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N- IN -Cyclohexy1-6-hydroxy-3-(1 -methylcyclohexyl)-2,4-diox0-1,2,3,4-tetrahydro-5- 

pyrimidinylrearbonyllglyeine 

Using 1-amino- 1-methylcyclohexane in place of 4-methylcyclohexylamine, the title 

compound was prepared in 18% yield (595 mg) following the procedures described in example 54. 

5 1H NMR (400 MHz, CDC13) S ppm 0.97 - 1.18 (m, 3 H) 1.19 - 1.44 (m, 9 H) 1.46 - 1.74 (m, 5 H) 

1.77 - 1.99 (m, 4 H) 2.22 -2.40 (m, 2 H) 3.11 - 3.30 (m, 2 H) 4.07 - 4.37 (m, 2 H) 4.50 - 4.78 (m, 1 

H) 10.15- 10.35 (m, 1 H) 

Example 80 

Q , 
HO 	N 	̀' 	0  

0 
N 	 OH  

HO 
10 0 	0  

3-15- { f(Carboxymethyl)aminolcarbonyl} -3-cycloherv1-4-hydroxy-2,6-dioxo-3,6-dihydro-1(2H)- 

pvrimidinyllcyclohexanecarboxvlic acid 

Using 3-aminocyclohexanecarboxylic acid in place of 4-methylcyclohexylamine, the title 

compound was prepared in 18% yield (184 mg) following the procedures described in example 54. 

15 LC/MS m/z 438 (M+1-14). 

Example 81 

1:7) 

HO)) 
HN 	0 

HOXO  

QNyN 0 

(10 
20 N-{[1-Cyclohexyl-6-hydroxy-2,4-dioxo-3-(2-oxo-2-phenylethyl)-1,2,3,4-tetrahydro-5- 

pyrimidinyl]carbonylIglycine 

A mixture of ethyl N-[(3-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyl)carbonyl]glycinate (300 mg, 0.88 mmoles), 2-bromoacetophenone (350 mg, 1.76 

mmoles) and potassium carbonate (243 mg, 1.76 mmoles) in DMF (4 mL) was heated in a 

25 microwave synthesiser at I00°C for 15 minutes, then cooled and filtered. The residue was washed 

with dichloromethane (3 X 3 mL) and the combined filtrate was evaporated and purified by flash 

chromatography (ethyl acetate-hexane) to obtain the desired crude ester. The ester was dissolved 
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5 

10 

15 

20 

25 

in ethanol (3 mL) and 1M aqueous NaOH (1 mL) and the solution stirred for 2 hours, then 

neutralized by addition of 1M aqueous HCI. The solid was collected, washed with water (3 X 4 

mL) and dried under vacuum overnight to give the title compound (51 mg, 20%). 1H NMR (400 

MHz, CDC13) 6 ppm 1.10 - 1.27 (m, I H) 1.27 - 1.45 (m, 2 H) 1.58 - 137 (m, 3 H) 1.77 - 1.91 (m, 

2 H) 2.24 - 2.43 (m, 2 H) 3.56 - 5.09 (br s, 2 H), 4.19 - 4.26 (m, 2 I-3) 4.62 - 4.85 (m, 1 H) 5.31 - 

5.41 (m, 2 H) 7.45 - 7.55 (m, 2 H) 7.58 - 7.66 (m, 1 H) 7.97 - 8.03 (m, 2 H) 10.04 - 10.42 (m, 1 H) 

Example 82 

0 

OH 
NH 

O 
OH 

\ 	ilk 0 

N-1(1-Cyclohexy1-6-hvdroxy-3- {2-14-(methyloxv)pheny1}-2-oxoethyll -2,4-dioxo-1,2,3,4- 

tetrahydro-5-pyrimidinylkarbonvlIglycine 

Using 2-bromo-4'-methoxyacetophenone in place of 2-bromoacetophenone, the title 

compound was prepared in 48% yield (196 mg) following the procedures described in example 81. 

LC/MS m/z 460 (M+11). 

Example 83 

o 

HO-11) 
HN.N.5„.0 

HOB 	_O 

orNTN 

0  

Ili 

N-( { 1-Cyclohexy1-6-hydroxy-342- (4-methy 1pheny1)-2- oxoethy1]-2,4-dioxo -1,2,3,4-tetrahydro-5-

pyrimidinyl}carbonyl)glycine 

Using 2-bromo-4'-methylacetophenone in place of 2-bromoacetophenone, the title 

compound was prepared in 61% yield (241 mg) following the procedures described in example 81. 

1H NMR (400 MHz, CDCI3) 8 ppm 1.10 - 1.43 (m, 4 H) 1.57 - 1.75 (m, 4 H) 1.77 - 1.90 (m, 2 H) 

2.21 - 2.52 (m, 5 H) 4.11 - 4.29 (m, 2 H) 4.64 - 4.85 (m, 1 H) 5.26 - 5.39 (m, 2 H) 7.20 - 7.35 (m, 2 

H) 7.89 (d, J=8.3 Hz, 2 H) 10.02 - 10.41 (m, 1 H) 
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Example 84 

0 

HO)) 
HN,%..,..0 

HOr-to 

CiNyN, 

0 0  

N- {{I -Cyclohexy1-3-(3,3-dimethy1-2-oxobuty1)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

5 pyrimidinyl]carbonyl}glycine 

Using 1-bromopinacolone in place of 2-bromoacetophenone, the title compound was 

prepared in 31% yield (114 mg) following the procedures described in example 81. IH NMR (400 

MHz, CDC13) S ppm 1.01 - 1.45 (m, 5 H) 1.26 (s, 9 H) 1.57 - 1.76 (m, 3 H) 1.76 - 1.91 (m, 2 H) 

2.22 - 2.43 (m, 2 H) 4.15 - 4.30 (m, 2 H) 4.62 - 4.79 (m, 1 H) 4.82 - 4.97 (m, 2 H) 9.97 - 10.39 (m, 

10 	1 H) 

Example 85 

ri 

H0-11) 
HN 	0 

HO 

CiNyN 

0 

110/  
F 

15 	N-( fl-Cyclohexy1-342-(4-fluoropheny1)-2-oxoethyl]-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinylIcarbonyeglycine 

Using 2-bromo-4'-fluoroacetophenone in place of 2-bromoacetophenone, the title 

compound was prepared in 69% yield (275 mg) following the procedures described in example 81. 

1H NMR (400 MHz, CDCI3) S ppm 1.06 - 1.43 (m, 5 H) 1.55 - 1.76 (m, 3 H) 1.76 - 1.93 (m, 2 H) 

20 	2.23 - 2.43 (m, 2 H) 4.09 - 4.33 (m, 2 H) 4.65 - 4.84 (m, 1 H) 5.28 - 5.38 (m, 2 H) 7.13 - 7.23 (m, 2 

H) 7.99 - 8.08 (m, 2 H) 10.01 - 10.52 (m, 1 H) 

Example 86 
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0 

H0)1) 

HN 	0 •G 

HONI. 0 

CrNyN 

00  

* CN 

N-({342-(4-Cyanopheny1)-2-oxoethyl]-1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinylIcarbonyl)glycine 

5 	Using 2-bromo-4'-cyanoacetophenone in place of 2-bromoacetophenone, the title 

compound was prepared in 65% yield (259 mg) following the procedures described in example 81. 

1H NMR (400 MHz, CDC13) 8 ppm 1.05 - 1.45 (m, 5 H) 1.59 - 1.77 (m, 3 H) 1.77 - 1.91 (m, 2 H) 

2.21 -2.40 (m, 2 H) 4.18 - 4.29 (m, 2 H) 4.64 - 4.83 (m, 1 H) 5.29 - 5.41 (m, 2 H) 7.79 - 7.85 (n, 2 

H) 8.09 (d, ./=8.6 Hz, 2 H) 9.99 - 10.45 (n, 1 H) 

10 

Example 87 

0 

OH 
NH 

O 
\ OH 

NyN 

ilk 	

0 0  

N-(13 -12-(1-Benzofuran-2-Q-2-oxoethy11-1-cyclohexy1-6-hydroxy-2.4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyll carbonyllglycine 

15 	Using 1-(1-benzofuran-2-y1)-2-bromoethan- 1-one in place of 2-bromoacetophenone, the 

title compound was prepared in 44% yield (183 mg) following the procedures described in 

example 81. I H NMR (400 MHz, CDCI3) S ppm 1.04 - 1.44 (m, 5 H) 1.59 - 1.77 (m, 3 H) 1.77 - 

1.91 (m, 2 H) 2.25 - 2.43 (m, 2 H) 4.16 - 4.28 (m, 2 H) 4.65 - 4.84 (m, 1 H) 5.30 - 5.40 (m, 2 H) 

7.30 - 7.38 (m, I H) 7.46- 7.56 (m, 1 H) 7.56 - 7.67 (m, 2 H) 7.69 - 7.78 (m, 1 H) 10.02 - 10.45 

20 	(m, 1 H) 

Example 88 
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0 

OH 
H 

0 
\ OH 

	

5 	prepared 

2 

10 

	

15 	compound 

1H 

(m, 

20 

ight. 
W- 

N- f[3-Cyclohexyl-6-hydroxv-1-0 -naohthalenv11-2.4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinvIlcarbonv1)21vcine 

MHz, 

8.00 

Using 1-aminonaphthalene in place of 4-methylcyclohexylamine, the title compound was 

in 20% yield (257 mg) following the procedures described in example 54. 1H NMR (400 

CDC13) 8 ppm 1.07 - 1.43 (m, 4 H) 1.56 - 1.90 (m, 5 H) 2.27 - 2.48 (m, 2 H) 4.05 - 4.19 (m, 

H) 4.23 (d, J=5.8 Hz, 1 H) 4.71 - 4.92 (m, 1 H) 7.37 - 7.46 (m, 1 H) 7.48 - 7.61 (m, 4H) 7.87 - 

(m, 2 H) 9.99 - 10.46 (m, 1 H) 

Example 89 

0 

O 	01-1 
NH 

O 
OH a YN 

o 4  
N- { [3-Cyclohexyl-1-(4,4-dimethylcyclohexyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

rwrimidinvIlearbonv1} glycine 

4.84 

Using 4,4-dimethylcyclohexylamine in place of 4-methylcyclohexylamine, the title 

was prepared in 3% yield (45 mg) following the procedures described in example 54. 

NMR (400 MHz, CDC13) 8 ppm 0.93 (s, 3 H) 1.02 (s, 3 H) 1.14 - 1.53 (m, 11 H) 1.56 - 1.72 

3 H) 1.77- 1.89 (m, 2 H) 2.26 - 2.43 (m, 2 H) 2.45 - 2.65 (m, 2 ID 4.15 - 4.32 (m, 2 H) 4.57 - 

(m, 2 H) 10.20 - 10.40 (m, 1 El) 

Example 90 

a OH o 

N 	N 

J.-. 	
H 	

0OH 

0 	N 	0 

IS 
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5 

10 

15 

20 

25 

30 

N-H1-Cyclohexv1-3-1(2,3-difluorophenyl)methy11-6-hydroxv-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinylicarbonyl)glveine 

A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyecarbonyl]glycinate (340 mg, 1.0 mmoles), pull,. potassium carbonate (750 mg, 5.35 

mmoles) and 2,3-difluorobenzyl bromide (255 uL, 2.0 mmoles) in dimethylacetamide (5 mL) was 

vigorously stirred at 100°C for 3 hours. 	The mixture was poured into 1 molar hydrochloric acid 

and extracted with ethyl acetate (x2). The combined organic solutions were washed with 1 molar 

hydrochloric acid and evaporated. 	The residue was purified by flash chromatography (10-50% 

ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar 

sodium hydroxide solution (3.0 mL) added. The mixture was stirred overnight, acidified and 

extracted with ethyl acetate (x2), the combined extracts washed with 1 molar hydrochloric acid, 

dried and evaporated. Recrystallization from ethanol-water gave the title compound (140 mg, 

32%). 1H NMR (400 MHz, DMSO-d6) 8 ppm 13.10 (br. s., 1 H), 10.11 (br. s., 1 H), 7.25 - 7.43 

(m, 1 H), 7.08 - 7.23 (m, 1 H), 7.03 (t, J=7.07 Hz, 1 H), 5.08 (s, 2 H), 4.55 - 4.73 (m, I H), 4.13 (d, 

J=5.81 Hz, 2 H), 2.12 - 2.35 (m, 2 H), 1.78 (d, J=12.63 Hz, 2 H), 1.63 (s, 3 H), 1.20 - 1.38 (m, 2 

H), 1.02 - 1.18 (m, 1 H) 

Example 91 ca  OH S 

N"..."'CiCN Thr °"----- 

--C•0  1 
	0 

o 	N 

a 
Ethyl N-1(1,3-dicyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pvrimidinvOcarbonothiovIlgIvcinate 

A mixture of 1,3-dicyclohexy1-2,4,6(1H,3H,5R)-pyrimidinetrione (660 mg, 2.25 mmoles), 

diisopropylethylamine (780 uL, 4.5 mmoles) and ethyl isocyanatoacetate (340 uL, 2.75 mmoles) in 

chloroform (20 mL) was stirred for 6 hours. The mixture was washed with 1 molar hydrochloric 

acid (x2), dried and evaporated. The solid residue was purified by flash chromatography (0-20% 

ethyl acetate in hexane) and crystallization from ethanol to give the title compound (250 mg, 25%). 

1H NMR (400 MHz, DMSO-d6) S ppm 12.57 (t, J=5.I8 Hz, 1 H), 4.69 (t, 2 H), 4.44 (d, J=5.31 Hz, 

2 H), 4.17 (q, J=7.24 Hz, 2 H), 2.25 (q, 4 H), 1.79 (d, J=12.88 Hz, 4 H), 1.55 - 1.72 (m, 6 H), 1.24 

- 1.38 (m, 4 H), 1.22 (t, J=7.07 Hz, 3 H), 1.12 (q, J=12.88 Hz, 2 H). 

Example 92 

87 



WO 2007/150011 
	

PCT/US2007/071854 

OH 	S 

N Y N 	OH 

O 	
0 N 	0 

a 
N-111.3-Dicyclohexv1-6-hydroxy-2,4-dioxo-12.3.4-tetrahvdro-5- 

A mixture 

	

5 	diisopropylethylamine 

mmoles) in chloroform 

hydrochloric acid (x2), 

chromatography (dichloromethane) 

heating) and treated 

	

10 	minutes and acidified 

compound (135 mg, 

Hz, 1 H), 4.69 (t,1=12.00 

H), 1.63 (d, 1=12.38 

15 

pyrimidinyllearbonothiovIlglycine 

of 1,3-dicyclohexy1-2,4,6(1H,3H,51/)-pyrimidinetrione (660 mg, 2.25 mmoles), 

(780 uL, 4.5 mmoles) and ethyl isothiocyanatoacetate (340 uL, 2.75 

(20 mL) was stirred overnight. The mixture was washed with 1 molar 

dried and evaporated. The solid residue was purified by flash 

and the fractions evaporated, dissolved in ethanol (5 mL, some 

6-15- if, liCarboxymethyl)aminolcarbonv11 

with 1 molar sodium hydroxide (3 mL). The mixture was stirred for 30 

to give a solid which recrystallized from ethanol-water to give the title 

15%). 1H NMR (400 MHz, DMSO-d6) 8  ppm 13.16 (s, 1 H), 12.54 (t, J=4.80 

Hz, 2 H), 4.35 (d, J=5.05 Hz, 2 H), 2.25 (q, 4 H), 1.79 (d, J=12.38 Hz, 4 

Hz, 6 H), 1.29 (q, 4 H), 1.13 (q, 2 H). 

OH 	0 
III 

	

Hayw, 

--

N 
	 OH 

0 	 J--  0 	N 	0 

Example 93 	 a 
-3-cyclohexy1-6-hydroxy-2,4-diox0-3,4-dihydro-1(2H)- 

pyrimidinvllhexanoic acid 

93a) 	Ethyl 6-(3-cyclohexv1-2,4,6-trioxotetrahvdro-1(21/)-pvrimidinyllhexanoate. Ethyl 

isocyanatohexanoate 

20 	stirred together in 

(790 mg, 4.26 mmoles) and cyclohexylamine (490 uL, 4.26 mmoles) were 

dichloromethane (100 mL) for 2 hours. Malonyl dichloride (414 uL, 4.26 

and the mixture was heated under gentle reflux for 2 hours. 	The mixture was 

(dichloromethane to 5% methanol in dichloromethane) to give 

(1.07 g, 71%). 	1H NMR (400 MHz, CHLOROFORM-d) 8 ppm 4.56 - 4.67 

3.79 Hz, 1 H), 4.13 (q, J7.24 Hz, 2 H), 3.85 (t, 2 H), 2.31 (t, 2 H), 

(d,1=13.39 Hz, 2 H), 1.57 - 1.73 (m, 7 H), 1.29 - 1.43 (m, 4 H), 1.26 (t, 1=7.07 

(m, 2 H). 

mmoles) was added 

purified by flash chromatography 

the title compound 

(m, 1 H), 4.62 (tt,1=12.25, 

25 

	

	2.26 (dq, 2 H), 1.85 

Hz, 3 H), 1.06 - 1.24 
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93b) 	645-{f(Carboxymethyl)aminolcarbony11-3-cyclohexv1-6-hydroxy-2,4-dioxo-3,4-dihydro- 

1(2H)-ovrimidinvflhexanoic acid. A mixture of ethyl 6-(3-cyclohexy1-2,4,6-trioxotetrahydro-1(21-1)- 

pyrimidinyl)hexanoate (330 mg, 0.936 mmoles) and diisopropylethylamine (324 uL, 1.87 mmoles) in 

chloroform (30mL) was treated with ethyl isocyanatoacetate (126 uL, 1.12 mmoles) and stirred 

5 overnight. The mixture was washed with 1 molar hydrochloric acid (x2), dried and evaporated. The 

residue was taken up in ethanol and treated with 1 molar sodium hydroxide (2 mL) and stirred for 1 

hour. The mixture was acidified and extracted into ethyl acetate. The organic solution was washed 

with 1 molar hydrochloric acid, dried and evaporated. Crystallization from acetic acid afforded the 

title compound (160 mg, 40%). 1H NMR (400 MHz, DMSO-d6) S ppm 13.06 (br. s., I H), 12.08 (br. 

10 s., 1 H), 10.15 (t, J=5.81 Hz, 1 H), 4.63 (t, J=9.22 Hz, I H), 4.12 (d, J=5.81 Hz, 2 H), 3.66 - 3.87 (m, 

2 H), 2.26 (d, J=11.37 Hz, 2 H), 2.20 (t, J=7.33 Hz, 2 H), 1.79 (d, J=12.88 Hz, 2 H), 1.57 - 1.68 (m, 3 

H), 1.46 - 1.57 (m, 4 H), 1.21 - 1.35 (m, 4 H), 1.04 - 1.19 (m, I H). 

Example 94 

OH S 
HO-w

N)**--.-----ILN 	
OH 

H 	0  0 	 ......,. ........z" 
 

0 	N 	o 

15 

6-[5- (1(Carboxymethyllaminolcarbonothiovil -3-cyclohexv1-6-hydroxv-/4-dioxo-3,4-dihydro- 

1(2H)-pyrimidinvflhexanoie acid 

A mixture of ethyl 6-(3-cyclohexy1-2,4,6-trioxotetrahydro-1(2H)-pyrimidinyehexanoate 

(330 mg, 0.94 mmoles), diisopropylethylamine (324 uL, 1.87 mmoles) and ethyl 

20 isothiocyanatoacetate (139 uL, 1.12 mmoles) in chloroform (20 mL) was stirred for 7 days. The 

mixture was washed with 1 molar hydrochloric acid (x2), dried and evaporated. The residue was 

purified by flash chromatography (hexane - 20% ethyl acetate in hexane) to give the title 

compound as a clear oil (250 mg, 60%). The diester was dissolved in ethanol (3 mL) and treated 

with 1 molar sodium hydroxide (2 mL). The mixture was stirred overnight, taken up in ethyl 

25 acetate and washed with 1 molar hydrochloric acid (x2), dried and evaporated. Crystallization 

from acetic acid afforded the title compound (160 mg, 40%). 1H NMR (400 MHz, DMSO-d6 ) S 

ppm 13.13 (br s, 1 H), 12.50 (s, 1 H), 12.03 (br s, 1 H), 4.71 (m, 1 H), 4.35 (d, J=5.05 Hz, 2 H), 

3.84 (t, J=7.20 Hz, 2 H), 2.10 - 2.38 (m, 4 H), 1.80 (d, J=12.63 Hz, 2 H), 1.42 - 1.71 (m, 7 H), 

1.21 - 1.42 (m, 4 H), 1.01 - 1.22 (m, 1 H). 

30 

Example 95 
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20 

25 

a  OH 0 

N -L----IL N 	
OH 

H 
A 0 	NCO 	

0 

CI SO 
c, 

N-( 11-Cyclohexy1-34(3,4-dichloronhenvOmethv11-6-hydroxv-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinvilcarbonvOglycine 

A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles),pulv. potassium carbonate (750 mg, 5.35 

mmoles) and 3,4-dichlorobenzyl bromide (480 uL, 2.0 mmoles) in dimethylacetamide (5 mL) was 

vigorously stirred at 100°C for 3 hours. 	The mixture was poured into 1 molar hydrochloric acid 

and extracted with ethyl acetate (x2). The combined organic solutions were washed with 1 molar 

hydrochloric acid and evaporated. 	The residue was purified by flash chromatography (10-50% 

ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and I molar 

sodium hydroxide solution (3.0 mL) added. The mixture was stirred overnight, acidified and 

extracted with ethyl acetate (x2), the combined extracts washed with 1 molar hydrochloric acid, 

dried and evaporated. Recrystallization from ethanol-water gave the title compound (154 mg, 

33%). 	IH MIR (400 MHz, DMSO-d6) S ppm 13.11 (br. s., 1 H), 10.12 (br. s., 1 H), 7.58 (dd, 

1=5.05, 3.03 Hz, 2 H), 7.29 (dd, J=8.34, 2.02 Hz, 1 H), 4.97 (s, 2 H), 4.62 (t, J=I2.00 Hz, 1 H), 

4.13 (d, J=5.81 Hz, 2 H), 2.24 (q, 2 H), 1.78 (d,1=12.63 Hz, 2 H), 1.63 (s, 3 H), 1.27 (q, J=12.88 

Hz, 2 H), 1.11 (q, 1 H) 

Example 96 
o 

HO)) 
HN 	0 

HOO  

QN

yNH 

0 

N-r(1 -Cyclohexy1-6-hydroxy-2.4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)earbonyll glycine 

Ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycinate (270 mg, 0.80 mmol)) was dissolved in ethanol (2 mL) and 1M 

aqueous NaOH solution was added. The solution was stirred one hour at room temperature, then 

neutralized by addition of IM aqueous HCI. The resulting solid was collected, washed with water, 

and dried under vacuum overnight to give the title compound (208 mg, 84%). LC/MS m/z 312 

(M+1-11. 
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Example 97 

o 

HOA1 
HN,,,,,,0 
On,OH 

N No I. 

0 
1 

N-( {3-Cyclohexy1-6-hydroxy-1- (trans-4-(methyloxy)cyclohexy11-2,4-dioxo-1,2,3,4-tetrahydro-5- 

5 pYrimidinyl}carbonynglycine 

Using trans-4-(methyloxy)cyclohexanamine hydrochloride in place of 4- 

methylcyclohexylamine, the title compound was prepared in 11% yield (541.6 mg) following the 

procedures described in example 54. 1H NMR (400 MHz, CDC13) 5 ppm 1.12 - 1.50 (m, 6 I-1) 1.56 

- 1.77 (m, 6 H) 1.78 - 1.90 (m, 2 H) 2.09 - 2.22 (m, 2 H) 2.25 - 2.55 (m, 4 H) 3.18 - 3.31 (m, 1 H) 

10 	3.37 (s, 3 H) 4.22 (d, J=5.3 Hz, 2 H) 4.62- 4.89 (m, 2 H) 10.22 - 10.41 (m, 1 H) 

Example 98 

o 

HOA) 
HN 	0 --:- 

0 	OH -.---. 
ci-NTNo

t 

 

N-({ 1-11,11-Bi(cyclohexy1)-4-y11-3-cyclohexy1-6-hydroxy-2 4-dioxo-1,2,3,4-tetrahydro-5- 

15 pyrimidinyl}carbonyl)glycine 

Using 1,11-bi(cyclohexyl)-4-amine hydrochloride in place of 4-methylcyclohexylamine, the 

title compound was prepared in 19% yield (84 mg) following the procedures described in example 

54. 1H NMR (400 MHz, CDC13) S ppm 0.88 - 1.43 (m, 13 H) 1.56 - 1.76 (m, 11 H) 1.76 - 1.91 (m, 

4 H) 2.26 - 2.43 (m, 4 1-1) 4.24 (d, J=5.8 Hz, 2 H) 4.59 - 4.82 (m, 2 H) 10.24- 10.38 (m, 1 H) 

20 

Example 99 
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L. 	OH 0 

N)"."-A 	
OH 

-- N 

	

0 	N 	0 H 

A 
N- IT6-Hydroxv-2.4-dioxo-1,3-bis(1-wopylbutv1)-1,2,3,4-tetrahydro-5- 

pyrimidinvficarbonvfizlycine 

99a) N,AP-Bis(1-pronvlbutvfiurea. A mixture of carbonyldiimidazole (3.0 g, 18.5 mmoles) and 

4-heptylamine (6.0 mL, 40 mmoles) in dirnethylformamide (25 mL) was heated at 70°C for 3 

hours. The mixture was cooled and partitioned between ethyl acetate and 1 molar hydrochloric 

acid. The aqueous was extracted with ethyl acetate and the combined extracts washed with 1 molar 

hydrochloric acid, dried and evaporated to a solid (4.18 g, 88%). 	1H NMR (400 MHz, DMSO-d5) 

8 ppm 5.34 (d, J=8.59 Hz, 2 H), 1.12 - 1.38 (m, 16 H), 0.85 (t, J=6.19 Hz, 12 H). 

99b) 1,3-Bis(1-propylbuty1)-2,4,6(1H,3H,5H)-pyrimidinetrione. N,AP-bis(1-propylbutypurea 

(1.87 g, 7.29 mmoles) in chloroform (70 mL) was treated with malonyl dichloride (851 uL, 8.75 

mmoles) and heated at 70°C for 3 hours. The mixture was washed with 1 molar hydrochloric acid 

(x2), dried and evaporated. 	Flash chromatography (hexane - 50% ethyl acetate in hexane) gave the 

title compound (660 mg, 28%). 1H NMR (400 MHz, CHLOROFORM-d) 5 ppm 4.78 (s, 2 H), 3.61 

(s, 2 H), 1.94 - 2.04 (m, 4 H), 1.58 - 1.67 (m, 4 H), 1.17 - 1.28 (m, 8 H), 0.90 (t, J=7.33 Hz, 12 H) 

99c) N-{11,3-Bis(1-ethylprop_y1)-6-hydroxv-2,4-dioxo-1,2,3,4-tetrahvdro-5- 

pvrimidinvIlcarbonvl}z1vcine. A mixture of 1,3-bis(1-ethylpropy1)-2,4,6(1 H,3H ,5H)- 

pyrimidinetrione (660 mg, 2.0 mmoles) and and diisopropylethylamine (690 uL, 4.0 mmoles) in 

dichloromethane (50 mL) was treated with ethyl isocyanatoacetate (270 uL, 2.4 mmoles) and 

stirred overnight. The mixture was washed with I molar hydrochloric acid (x2), dried and 

evaporated. The residue was dissolved in ethanol (6 mL) and treated with 6 molar sodium 

hydroxide (4.0 mL). The mixture was stirred for 72 hour, acidified and extracted with ethyl acetate 

(x2), dried and evaporated. The residue was stored at -10°C overnight to crystallize. The solid 

produced was slurried in hexane, collected and washed with hexane to give the title compound 

(310, 36%). 	I H NMR (400 MHz, DMSO-d6) 5 ppm 13.09 (s, 1 H), 10.19 (d, J=21.47 Hz, I H), 

4.82 (s, 2 H), 4.12 (d, J=3.54 Hz, 2 H), 2.02 (s, 4 H), 1.58 (s, 4 H), 1.16 (s, 8 H), 0.84 (t, J=7.33 

Hz, 12 H) 

Example 100 
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40 	OH 0 

N
....-0.„

N
,..--,

ii3

OH 

H 
,-:..., 

	

0 	N 	0 	
0 

 

N-f{3-(2-Cyclouropylethy11-6-hydroxv-1-13-(methyloxv)phenv11-2,4-dioxo-1,2,3,4-tetrahvdro-5- 

UnimidinvlIcarbonvllglveine 

100a) 1-(2-Cyclopropylethv11-3- 113 -(methyloxylnhenvIlmethv11-2,4,6(1H,3H,5H)- 

pyrimidinetrione. Cyclopropylethylamine hydrochloride (2.0 g, 16.44 mmoles) in dichloromethane 

(60 mL) was treated with diisopropylethylamine (2.84 mL, 16.44 mmolcs) followed by 3- 

methoxyphenyl isocyanate (2.12 mL, 16.44 mmoles). 	The mixture was stirred for 1 hour, malonyl 

dichloride (1.92 mL, 19.73 mmoles) was added and the mixture heated under gentle reflux for 4 

hours. The mixture was washed with 1 molar hydrochloric acid and purified by flash 

chromatography (hexane to 30% ethyl acetate in hexane) to give the title compound which was 

obtained as a solid from hexane-diethyl ether (2.12 g, 42%). 	1H NMR (400 MHz, DMSO-d6) S 

ppm 7.37 (t, J=8.21 Hz, 1 H), 6.94 - 7.12 (m, I H), 6.69 - 6.88 (m, 2 H), 3.86 (s, 2 H), 3.78 - 3.85 

(m, 2 H), 3.76 (s, 3 H), 1.43 (q, J=7.07 Hz, 2 H), 0.69 (dt, 1 H), 0.29 - 0.47 (m, 2 H), -0.09 - 0.12 

(m, 2 H) 

100b) N-( {3-(2-Cvelonronylethyll-6-hydroxv-143-(methyloxv)nhenv11-2,4-dioxo-1,2,3,4- 

tetrahvdro-5-uvrimidinyll carbonvIlglvcine. A mixture 1-(2-cyclopropylethyl)-3-f[3- 

(methyloxy)phenyl]methy1}-2,4,6(1H,3H,5H)-pyrimidinetrione (2.12 g, 7.0 mmole) and and 

diisopropylethylamine (2.42 mL, 14.0 mmoles) in dichloromethane (80 mL) was treated with ethyl 

isocyanatoacetate (942 uL, 8.4 mmoles) and stirred for 72 hours. The mixture was washed with 1 

molar hydrochloric acid (x2), dried and evaporated. The residue was dissolved in ethanol (10 mL) 

and treated with 6 molar sodium hydroxide (6.0 mL). The mixture was stirred for 2 hours, 

acidified and extracted with ethyl acetate (x2), dried and evaporated. The residue was purified by 

flash chromatography (1.0% methanol-0.1% acetic acid in dichloromethane to 3.0% methanol- 

0.1% acetic acid in dichloromethane) to give the title compound (1.4 g, 50%). 	1H NMR (400 

MHz, DMSO-d6) S ppm 13.12 (br. s, 1 H), 10.04 (s, 1 H), 8.35 (s, 1 H), 8.32 (d, J=8.08 Hz, 1 H), 

7.76 - 7.87 (m, 2 H), 4.14 (d, J=5.56 Hz, 2 H), 3.87 - 3.97 (m, 2 H), 2.50 (s, 3 H), 1.50 (q, J=7.16 

Hz, 2 H), 0.66 - 0.76 (m, 1 H), 0.37 - 0.46 (m, 2 H), 0.05 (q, J=4.80 Hz, 2 H) 

Example 101 
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OH 
NH 

O 
OH 

N 

ill 

ik 

N- {13-Cyclohexv1-6-hydroxv-2.4-dioxo-1-14-ohenvIcyclohexv11-1,2.3,4-tetrahvdro-5- 

5 	was prepared in 29% 

(400 MHz, CDC13) 

(m, 2 H) 2.51 - 2.68 

-7.35 (m, 2 H) 10.27 

10 

N-( {1-Cvelohexv1-3 

pyrimidinyllearbonvII glvcine 

Using 4-phenylcyclohexylamine in place of 4-methylcyclohexylamine, the title compound 

yield (173 mg) following the procedures described in example 54. I H NMR 

8 ppm 1.16 - 1.44 (m, 4 H) 1.56 - 1.91 (m, 8 H) 1.95 - 2.07 (m, 3 H) 2.27 - 2.43 

(m, 4 H) 4.26 (d, J=5.6 Hz, 2 H) 4.65 - 4.96 (m, 2 H) 7.15 - 7.25 (m, 3 H) 7.27 

- 10.38 (m, 1 H) 

Example 102 

11 
OH 	0 

OH 
N 	N 

0 
0 	N 	0 

F 0 
F 

-1(3 A- difluorophenvpmethyll-6-hy droxy -2,4-dioxo-1,2 ,3 ,4-tetrahy dr o-5 - 

A mixture 

15 	pyrimidinyficarbonyl]glycinate 

mmoles) and 3,4-difluorobenzyl 

vigorously stirred at 

and extracted with 

hydrochloric acid and 

20 	ethyl acetate in hexane), 

sodium hydroxide solution 

extracted with ethyl 

dried and evaporated. 

32%). 1H NMR (400 

25 	(m, 2 H), 7.05 - 7.23 

mnimidinyl}carbonvealycine 

of ethyl N-[(1 -cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

(340 mg, 1.0 mmoles), pull,. potassium carbonate (750 mg, 5.35 

bromide (256 uL, 2.0 mmoles) in dimethylacetamide (5 mL) was 

100°C for 3 hours. 	The mixture was poured into 1 molar hydrochloric acid 

ethyl acetate (x2). The combined organic solutions were washed with I molar 

evaporated. 	The residue was purified by flash chromatography (10-50% 

the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar 

(3.0 mL) added. The mixture was stirred overnight, acidified and 

acetate (x2), the combined extracts washed with 1 molar hydrochloric acid, 

Recrystallization from ethanol-water gave the title compound (138 mg, 

MHz, DMSO-d6) 6 ppm 13.11 (br. s., 1 H), 10.12 (br. s., 1 H), 7.28 - 7.52 

(m, J=5.43, 3.16 Hz, I H), 4.96 (s, 2 H), 4.63 (t, J=12.00 Hz, 1 11), 4.13 (d, 
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J=5.81 Hz, 2 H), 2.25 (q, 2 H), 1.78 (d, J=12.88 Hz, 2 H), 1.63 (s, 3 H), 1.28 (q, J=12.97 Hz, 2 H), 

1.11 (q, 1 H) 

Example 103 

	

* 	OH 0 

N
....-01...,N.„---y0H 

H 
J"-.. .--- 	0 

	

0 	N 	(D 

N-( {3-(2-CyclonronvlethvI)-6-hydroxy-1-14-(methvlornphenv11-2,4-dioxo-1,23,4-tetrahydro-5- 

pyrimidinylicarbonyl)glycine 

103a) 1-(2-Cyclonropylethyl)-3- {14-(methyloxy)phenyllmethyl} -2,4,6(1H,311.5H)- 

pyrimidinetrione. Cyclopropylethylamine hydrochloride (1.62 g, 13.32 mmoles) in chloroform (80 

mL) was treated with diisopropylethylamine (2.3 mL, 13.32 mmoles) followed by 4- 

methoxyphenyl isocyanate (1.73 mL, 13.32 mmoles). 	The mixture was stirred for 2 hours, 

malonyl dichloride (1.55 mL, 16.0 mmoles) was added and the mixture heated at 43°C for 4 hours. 

The mixture was washed with 1 molar hydrochloric acid and purified by flash chromatography 

(hexane to 35% ethyl acetate in hexane) to give the title compound which was obtained as a solid 

from hexane-diethyl ether (2.2 g, 54%). 	1H NMR (400 MHz, DMSO-d5) 81)Pm  7.13 (d, 2 H), 

7.00 (d, J=9.09 Hz, 2 H), 3.85 (s, 2 H), 3.80 - 3.84 (m, 2 H), 3.79 (s, 3 H), 1.42 (q, J=7.07 Hz, 2 

H), 0.62 - 0.77 (m, 1 H), 0.36 - 0.44 (m, 2 H), -0.00 - 0.06 (m, 2 H) 

103b) N-({3-(2-Cyclonronylethy1)-6- hydroxy-1-(4-(methyloxv)phenv11-2,4-dioxo-1.2,3,4- 

tetrahydro-5-pyrimidinvlIcarbonvligiveine. A mixture 1-(2-cyclopropylethyl)-3-1[4- 

(methyloxy)phenyl]methy11-2,4,6(1H,3H,5H)-pyrimidinetrione (2.2 g, 7.27 mmole) and and 

diisopropylethylamine (2.50 mL, 14.5 mmoles) in dichloromethane (80 mL) was treated with ethyl 

isocyanatoacetate (979 uL, 8.7 mmoles) and stirred overnight. The mixture was washed with 1 

molar hydrochloric acid (x2), dried and evaporated. The residue was dissolved in ethanol (6 mL) 

and treated with 6 molar sodium hydroxide (5.0 mL). The mixture was stirred for 2 hours, 

acidified and extracted with ethyl acetate (x2), dried and evaporated. The residue was purified by 

flash chromatography (1.0% methanol-0.1% acetic acid in dichloromethane to 3.0% methanol- 

0.1% acetic acid in dichloromethane) to give the title compound (1.3 g, 44%). 	1H NMR (400 

MHz, DMSO-d6) S ppm 13.10 (s, 1 H), 10.08 (s, 1 H), 7.21 (d, J=5.31 Hz, 2 H), 6.97 - 7.04 (m, 2 

H), 4.13 (d, J=5.81 Hz, 2 H), 3.89 - 3.97 (m, 2 H), 3.80 (s, 3 H), 1.48 (q, J=6.91 Hz, 2 H), 0.64 - 
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0.74 (m, J=15.22, 12.25, 7.39, 5.05 Hz, 1 H), 0.41 (ddd, J=7.96, 5.68, 4.04 Hz, 2 H), 0.02 (td, 

J=5.18, 4.29 Hz, 2 H) 

Example 104 

40 	H 0 

02N 	N 	
OH 

"... 

N 	0 	
0 

N- {13-(2-Cyclopronylethyl)-6-hydroxy-143-nitropheny1)-2.4-dioxo-1 2 3,4-tetrahydro-5- 

pyrimidinvI]carbonyll Elycine 

104a) 1-(2-Cyclooropylethyl)-3-(3-nitrophenv1)-2.4,6(1H,3H,51/)-rwrimidinetrione. 

Cyclopropylethylamine hydrochloride (1.62 g, 13.32 mmoles) in chloroform (80 mL) was treated 

with diisopropylethylamine (2.3 mL, 13.32 mmoles) followed by 3-nitrophenyl isocyanate (2.19 g, 

13.32 mmoles). 	The mixture was stirred for 2 hours, malonyl dichloride (1.55 mL, 16.0 mmoles) 

was added and the mixture heated at 43°C for 4 hours. The mixture was washed with I molar 

hydrochloric acid and purified by flash chromatography (hexane to 50% ethyl acetate in hexane) to 

give the title compound (1.66 g, 40%). 	1H NMR (400 MHz, DMSO-d6) S ppm 8.27 - 8.36 (m, 1 

H), 8.22 (t, J=2.02 Hz, 1 H), 7.80 (d, J=8.08 Hz, I H), 7.71 - 7.77 (m, 1 H), 3.90 (s, 2 H), 3.84 (t, 2 

H), 1.44 (q, J=7.16 Hz, 2 H), 0.62 - 0.80 (m, 1 H), 0.31 - 0.47 (m, 2 H), 0.05 (q, J=4.80 Hz, 2 H) 

104b) N- {11-(2-Cyclonropylethy1)-6-hydroxy-3-(3-nitrophenv1)-2,4-dioxo-1.2 3 4-tetrahydro-5- 

pvrimidinyl)carbonyll alycine. A mixture 1-(2-cyclopropylethyl)-3-(3-nitropheny1)- 

2,4,6(IH,3H,511)-pyrimidinetrione (1.66 g, 5.23 mmole) and and diisopropylethylamine (1.80 mL, 

10.5 mmoles) in dichloromethane (80 mL) was treated with ethyl isocyanatoacetate (704 uL, 6.27 

mmoles) and stirred overnight. The mixture was washed with 1 molar hydrochloric acid (x2), 

dried and evaporated. The residue was dissolved in ethanol (6 mL) and treated with 6 molar 

sodium hydroxide (5.0 mL). The mixture was stirred for 1 hour, acidified and extracted with ethyl 

acetate (x2), dried and evaporated. A solid was obtained from acetic acid-water, which was 

purified by trituration in boiling chloroform to give the title compound (800 mg, 37%). 	1H NMR 

(400 MHz, DMSO-d6) S ppm 13.12 (br. s, 1 H), 10.03 (s, 1 H), 8.35 (s, 1 H), 8.32 (ddd, J=8.40, 

1.64, 1.33 Hz, 1 H), 7.82 - 7.88 (m, 1 H), 7.79 (t, J8.08 Hz, I H), 4.14 (d, J=5.81 Hz, 2 H), 3.88 -

3.97 (m, 2 H), 1.50 (q, J=7.16 Hz, 2 H), 0.66 - 0.76 (m, I H), 0.42 (ddd, J=7.96, 5.68, 4.04 Hz, 2 

H), 0.05 (td, J=5.18, 4.29 Hz, 2 H). 
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Example 105 

7 1 
s 	40 	OH 0 

.---- 	OH N 	
0 

N 	c.) 

N-( I 3-(2-Cycloprouvlethyll-6-hydroxy-2,4-dioxo-114-(2-thienyfinhenv11-1.2,3A-tetrahydro-5- 

pvrimidinvII carbonvfiglycine 

5 	105a) 	I -(2-CyclopronylethvI)-3-14-(2-thienvOnhenv11-2.4,6(1H,3H,5H)-nvrimidinetrione. 

Cyclopropylethylamine 

with diisopropylethylamine 

(1.0 g, 4.96 mmoles). 

mmoles) was added 

10 

	

	molar hydrochloric 

dichloromethane) 

ppm 7.75 (d, J=8.59 

7.27 (d, J=8.59 

0.63 - 0.76 (m, 

15 

hydrochloride (608 mg, 4.96 mmoles) in chloroform (50 mL) was treated 

(2.1 mL, 12 0 mmoles) followed by 2-(4-isocyanatophenyl) thiophene 

105b) 	N-If3-(2-Cyclopropylethyll-1-14-(2-thienvfiphenv11-6-hvdroxy-2,4-dioxo-1,2,3,4- 

The mixture was stirred for 2 hours, malonyl dichloride (583 uL, 6.0 

and the mixture heated at 63°C for 2 hours. The mixture was washed with I 

acid and purified by flash chromatography (0-4.0% methanol in 

to give the title compound (630 mg, 36%) IH NMR (400 MHz, DMSO-d6) S 

Hz, 2 H), 7.61 (dd, J=5.05, 1.26 Hz, 1 H), 7.57 (dd, J=3.54, 1.01 Hz, 1 H), 

Hz, 2 II), 7.18 (dd, J=5.18, 3.66 Hz, 1 H), 3.89 (s, 2 H), 3.84 (t, 2 H), 1.44 (q, 2 H), 

1 H), 0.37 - 0.46 (m, 2 H), 0.05 (q, J=4.80 Hz, 2 H) 

tetrahydro-5-pyrimidinvIlcarbonvnglycine. A mixture of 1-(2-cyclopropylethyl)-344-(2- 

thienyl)phenyl]-2,4,6(1H,3H,5H)-pyrimidinetrione (630 mg, 1.78 mmoles) and and 

diisopropylethylamine (616 uL, 2.13 mmoles) in dichloromethane (50 mL) was treated with ethyl 

20 	isocyanatoacetate (239 uL, 2.13 mmoles) and stirred overnight. The mixture was washed with 1 

molar hydrochloric acid (x2), dried and evaporated. The residue was dissolved in ethanol (5 mL) 

and treated with 6 molar sodium hydroxide (2.0 inL). The mixture was stirred for 2 hour, acidified 

and extracted with ethyl acetate (x2), dried and evaporated. Flash chromatography 

(dichloromethane to 3.5% methano1-0.1% acetic acid) gave the title compound which was 

25 	recrystallized from dichloromethane (300 mg, 37%). 	111 NMR (400 MHz, DMSO-d6) S ppm 

13.11 (s, 1 H), 10.07 (s, 1 H), 7.75 (ddd, J=8.72, 2.53, 2.15 Hz, 2 H), 7.60 (ddd, J=9.79, 4.36, 1.01 

Hz, 2 H), 7.36 (d, J=6.82 Hz, 2 H), 7.18 (dd, J=5.05, 3.54 Hz, 1 H), 4.14 (d, J=5.81 Hz, 2 II), 3.90 

- 3.99 (m, 2 H), 1.50 (q, J=7.07 Hz, 2 II), 0.65 - 0.75 (m, I H), 0.42 (ddd, J=7.96, 5.68, 4.04 Hz, 2 

H), 0.03 (td, J=5.18, 4.29 Hz, 2 H) 
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)._ OH 0 

W-L--- 	OH -).'N 
j..... 	....,k,  

0 	N 	0 H 
	0  

..--I-. 

N- ff1,3-Bis(1-ethybronv11-6-hydroxy-2,4-dioxo-1,23,4-tetrahydro-5- 

pyrimidinyl)earbonyll glycine 

106a) N,NT-Bis(1-ethylpropyfiurea. A mixture of carbonyldiimidazole (3.0 g, 18.5 mmoles) and 

3-aminopentane (4.66 mL, 40 mmoles) in dimethylformamide (25 mL) was heated at 70°C for 3 

hours. The mixture was cooled and partitioned between ethyl acetate and 1 molar hydrochloric 

acid. The aqueous was extracted with ethyl acetate and the combined extracts washed with 1 molar 

hydrochloric acid, dried and evaporated to a solid (3.6 g, 97%). 	1H NMR (400 MHz, DMSO-d6) 8  

ppm 5.37 (s, 2 H), 1.55 (q, J=7.33 Hz, 4 H), 1.13 (s, 12 H), 0.76 (t, J=7.45 Hz, 6 H). 

106b) 1,3-Bis(1-ethylpropy1)-2,4,6(1H,3H,5111-nvrimidinetrione. Nd \P-bis(1-ethylpropyOurea 

(1.03 g, 5.15 mmoles) in chloroform (60 mL) was treated with malonyl dichloride (600 uL, 6.2 

mmoles) and heated at 70°C for 3 hours. The mixture was washed with 1 molar hydrochloric acid 

(x2), dried and evaporated. 	Flash chromatography (hexane - 50% ethyl acetate in hexane) gave 

the title compound (540 mg, 39%). 1H NMR (400 MHz, CHLOROFORM-d) .5 ppm 4.45 - 4.76 

(m, 2 H), 3.66 (s, 2 H), 1.91 - 2.14 (m, 4 H), 1.55 - 1.87 (m, 4 H), 0.85 (t, J=7.45 Hz, 12 H) 

106c) N- f11,3-Bis(1-ethylpronv1)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinylicarbonyfiglycine. A mixture of 1,3-bis(1-ethylpropy1)-2,4,6(1 f i ,3H,5H)- 

pyrimidinetrione (540 mg, 2.0 mmoles) and and diisopropylethylamine (690 uL, 4.0 mmoles) in 

dichloromethane (50 mL) was treated with ethyl isocyanatoacetate (270 uL, 2.4 mmoles) and 

stirred overnight. The mixture was washed with 1 molar hydrochloric acid (x2), dried and 

evaporated. The residue was dissolved in ethanol (6 mL) and treated with 6 molar sodium 

hydroxide (4.0 mL). The mixture was stirred for 72 hour, acidified and extracted with ethyl acetate 

(x2), dried and evaporated. The residue was stored at -10°C overnight, crystallized. The solid was 

slurried in hexane, collected, washed with hexane to give the title compound (300 mg, 40%). 	1H 

NMR (400 MHz, DMSO-d6) 8 ppm 13.10 (br. s, I H), 10.20 (br s, 1 H), 4.65 (br. s, 2 H), 4.13 (d, 

J=5.81 Hz, 2 H), 2.02 (br. s, 4 H), 1.69 (br. s, 4 H), 0.77 (t, J=7.33 Hz, 12 H) 

Example 107 
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HOeith 
HN,„.)0 

Own .0H 

HN,(NH 

0 

N-[(6-Hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyllglycine 

Barbituric 

and DMF (5 mL). 

5 

	

	isocyanatoacetate (645 

all volatiles, the residue 

mL). After stirring 

IM aqueous HO. 

overnight to give the 

10 

acid (512 mg, 4 mmol) was dissolved in a mixture of dichloromethane (3 mL) 

N,N-Diisopropylethylamine (2 mL) was added followed by ethyl 

N-111 -Cyclohexv1-6-hydroxv-2,4-dioxo-3- 

mg, 5 mmol) and the solution was stirred overnight. After evaporation of 

was re-dissolved in a mixture of ethanol (5 mL) and 1M aqueous NaOH (5 

at room temperature for one hour, this solution was neutralized by addition of 

The resulting solid was collected, washed with water, and dried under vacuum 

title compound (202 mg, 22%). LC/MS m/z 230 (M+H-). 

Example 108 a  OH 0 

N 	..--- 	N 
H 	

OH 
 

0 	N 	0 	0 

F3C la  

f14-(trifluoromethyl)phenyllmethylt -1,2.3,4-tetrahydro- 

15 	A mixture 

pyrimidinyl)carbonyl]glyeinate 

mmoles) and 4-trifluoromethylbenzyl 

was vigorously stirred 

acid and extracted 

20 

	

	molar hydrochloric 

50% ethyl acetate in 

molar sodium hydroxide 

extracted with ethyl 

dried and evaporated. 

25 

	

	37.5%). 1H NMR 

1=8.08 Hz, 2 H), 7.51 

5-pyrimidinvecarbonyllglycine 

of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

(340 mg, 1.0 mmoles), pulv. potassium carbonate (750 mg, 5.35 

bromide (478 uL, 2.0 mmoles) in dimethylacetamide (5 mL) 

at 100°C for 3 hours. 	The mixture was poured into 1 molar hydrochloric 

with ethyl acetate (x2). The combined organic solutions were washed with 1 

acid and evaporated. 	The residue was purified by flash chromatography (10-

hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 

solution (3.0 mL) added. The mixture was stirred overnight, acidified and 

acetate (x2), the combined extracts washed with 1 molar hydrochloric acid, 

Recrystallization from ethanol-water gave the title compound (176 mg, 

(400 MHz, DMSO-d6) 8 ppm 13.10 (br. s., 1 H), 10.13 (br. s., I H), 7.69 (d, 

(d,1=8.08 Hz, 2 H), 5.07 (s, 2 H), 4.64 (t, J=12.13 Hz, 1 H), 4.13 (d, T=5.81 
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Hz, 2 H), 2.13 - 2.32 (m, 2 H), 1.78 (d, J=12.63 Hz, 2 H), 1.50 - 1.72 (m, 3 H), 1.28 (q, 2 H), 1.11 

(q, J=13.22 Hz, 1 H). 

Example 109 
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(,) 

N-[(1 3-Dibuty1-6-hydroxv-2 4-dioxo-1,2 3,4-tetrahydro-5-uvrimidinvOcarbonyllglycine 

109a) 1 3-Dibutv1-2 4 6(1H 3H,5111-pyrimidinefrione. 1-Butylisocyanate (2.25 ml, 20 mmoles) 

and butylamine (1.98 mL, 20 mmoles) were stirred together in dichloromethane (100 mL) for 2 

hours. Malonyl dichloride (2.14 mL, 22 mmoles) was added and the mixture was heated under 

gentle reflux for 2 hours. 	The mixture was washed with I molar hydrochloric acid (x2), dried and 

evaporated. Flash chromatography (hexane - 25% ethyl acetate-hexane) gave the title compound 

(1.32 g, 27%). 1H NMR (400 MHz, DMS0-616) S ppm 3.65 - 3.77 (m, 6 H), 1.48 (tt, 4 H), 1.28 (tq, 

J=7.49, 7.33 Hz, 4 H), 0.89 (t, J=7.33 Hz, 6 H) 

109b) N-f(1,3-Dibuty1-6-hydroxy-2,4-diox0-1 2,3,4-tetrahydro-5-rwrimidinvficarbonyllglycine. 

A mixture of 1,3-dibuty1-2,4,6(1H,311,5H)-pyrimidinetrione (1.3 g mg, 5.5 mmoles) and 

diisopropylethylamine (1.9 mL, 11.0 mmoles) in dichloromethane (20mL) was treated with ethyl 

isocyanatoacetate (673 uL, 6.0 mmoles) and stirred for 24 hours. The mixture was washed with I 

molar hydrochloric acid (x2), dried and evaporated. The residue was taken up in ethanol (5 mL) 

and treated with 6 molar sodium hydroxide (3 mL) and stirred for 2 hours. The mixture was 

acidified with I molar hydrochloric acid and stirred for 30 minutes to give a solid which was 

recrystallized from acetic acid-water to afford the title compound (1.2 g, 64%). 	1H NMR (400 

MHz, DMS0-4) S ppm 13.10 (br. s., 1 H), 10.11 (t, J=6.19 Hz, 1 H), 4.13 (d, J5.81 Hz, 2 H), 

3.81 (t, 4 H), 1.43 - 1.63 (m, 4 H), 1.14 - 1.41 (m, 4 H), 0.89 (t, J=7.33 Hz, 6 H). 

Example 110 

OH 	0 
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N- 1,11,3-Bis(2-cyclopropylethyl)-6-hydroxv-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinylicarbonyllulveine 

110a) N,N-Bis(2-cyclopromdethyl)urea. A mixture of cyclopropylethylamine hydrochloride 

(5.15 g, 42.35 mmoles), sodium carbonate (4.56 g, 43 mmoles) and carbonyldiimidazole (2.99 g, 

18.4 mmoles) in dimethylformamide (30 mL) was sealed in a pressure flask and heated at 100°C 

for 2 hours. The mixture was acidified with 1 molar hydrochloric acid and extracted into ethyl 

acetate (x2). 	The combined extracts were washed with I molar hydrochloric acid, dried and 

evaporated to give the title compound (3.28 g, 79%). 	IH NMR (400 MHz, DMSO-d6) 5 ppm 5.77 

(br. s., 2 H), 3.03 (t, J=6.95 Hz, 4 H), 1.25 (q, J=7.07 Hz, 4 H), 0.50 - 0.76 (m, 2 H), 0.26 - 0.48 

(m, 4 H), -0.17 - 0.16 (m, 4 H) 

110b) 1.3-Bisa-cyclonrouvlethvn-2.4,6(1H,3H.5H)-ovrimidinetrione. Malonyl dichloride (2.02 

mL, 20.8 mmoles) was added to a solution of N,N-bis(2-cyclopropylethyl)urea (3.26 g, 16.6 

mmoles) in dichloromethane (200 mL) and the mixture was heated under gentle reflux for 2 hours. 

The mixture was washed with 1 molar hydrochloric acid, evaporated and purified by flash 

chromatography (hexane - 25% ethyl acetate-hexane) gave the title compound (1.05 g, 24%). 1H 

NMR (400 MHz, CHLOROFORM-d) S ppm 3.94 0, 4 H), 3.61 (s, 2 H), 1.46 (q, 4 H), 0.55 - 0.75 

(m, 2 H), 0.33 - 0.49 (m, 4 H), -0.04 - 0.08 (m, 4 H) 

110e) 	N-ff1,3-Bis(2-cyclopropylethyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinvilcarbonyllglycine. A mixture of 1,3-bis(2-cyclopropylethyl)-2,4,6(1H,3H,5H)- 

pyrimidinetrione (1.05 g, 3.97 mmoles) and diisopropylethylamine (1.51 mL, 8.7 mmoles) in 

dichloromethane (50mL) was treated with ethyl isocyanatoacetate (980 uL, 8.7 mmoles) and stirred 

overnight. The mixture was washed with 1 molar hydrochloric acid (x2), dried and evaporated. 

The residue was taken up in ethanol (6 mL) and treated with 6 molar sodium hydroxide (4 mL) and 

stirred for 2 hours. The mixture was acidified with 1 molar hydrochloric acid and stirred for 30 

minutes to give a solid which was recrystallized from acetic acid-water to afford the title 

compound (1.1 g, 76%). 	1H NMR (400 MHz, DMSO-d6) S ppm 13.09 (br. s, 1 H), 10.10 (t, 

J=5.81 Hz, 1 H), 4.13 (d, J=5.81 Hz, 2 H), 3.86 - 3.95 (m, 4 H), 1.45 (q, J=7.07 Hz, 4 H), 0.62 -

0.72 (m, J=15.13, 12.28, 7.33, 4.93 Hz, 2 H), 0.38 (ddd, J=7.96, 5.68, 4.04 Hz, 4 H), -0.00 (q, 

J=4.80 Hz, 4 H) 

Example 1 1 1 
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{16-Hydroxy- I 3-bis(2-methylpropy1)-2,4-dioxo-1 2,3,4-tetrahydro-5- 

pyrimidinvIlcarbonyll glycine 

111a) N,AP-Bis(2-methylpropyl)urea. A mixture of isobutylamine (3.98 mL, 40 mmoles) and 

5 	carbonyldiimidazole (3.0 g, 18.5 mmoles) in dimethylformamide (6 mL) was sealed in a pressure 

flask and heated at 75°C for 2 hours. The mixture was acidified with 1 molar hydrochloric acid 

and extracted into ethyl acetate (x2). 	The combined extracts were washed with 1 molar 

hydrochloric acid, dried and evaporated to give the title compound (3.2 g, 93%). 	IH NMR (400 

MHz, DMSO-d6) S ppm 5.79 (br. s., 2 H), 2.81 (d, J=6.82 Hz, 4 H), 1.59 (dq, 3=13.39, 6.69 Hz, 2 

0 	H), 0.82 (d, J=6.82 Hz, 12 H) 

111b) 1,3-Bis(2-methvInropy1)-2.4,6(1H3H.5H)-pvrimidinetrione. Malonyl dichloride (2.2 mL, 

22.3 mmoles) was added to a solution of NIV-bis(2-methylpropypurea (3.2 g, 18.6 mmoles) in 

dichloromethane (175 mL) and the mixture was heated under gentle reflux for 2 hours. The 

5 	mixture was washed with I molar hydrochloric acid, evaporated and purified by flash 

chromatography (hexane - 25% ethyl acetate-hexane) gave the title compound (3.38 g, 76%). 1H 

NMR (400 MHz, CHLOROFORM-d) S ppm 3.75 (d, J=7.33 Hz, 4 H), 3.70 (s, 2 H), 2.07 (dq, 

.T=13.89, 7.07 Hz, 2 H), 0.92 (d, J=6.82 Hz, 12 H) 

0 	11 I c) 	N- {{6-Hydroxy-I 3-bis(2-methylpropy1)-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyllearbonyllglycine. A mixture of 1,3-bis(2-methylpropy1)-2,4,6(1H,3H,5H)- 

pyrimidinetrione (3.3 g, 13.73 mmoles) and diisopropylethylamine (5.2 mL, 30 mmoles) in 

dichloromethane (100mL) was treated with ethyl isocyanatoacetate (3.36 mL, 30 mmoles) and 

stirred overnight. The mixture was washed with 1 molar hydrochloric acid (x2), dried and 

5 	evaporated to a solid which was slurried in hexane and collected. The solid was taken up in 

ethanol (10 mL) and treated with 6 molar sodium hydroxide (6 mL) and stirred for 2 hours. The 

mixture was acidified with 6 molar hydrochloric acid and diluted with 6 molar hydrochloric acid 

stirred for 30 minutes to give a solid which was recrystallized from acetic acid-water to afford the 

title compound (3.15 g, 67%). 	IH NMR (400 MHz, DM50-d6) S ppm 13.11 (br. s, 1 H), 10.13 (t, 

0 	f=5.81 Hz, I H), 4.13 (d, 3=5.81 Hz, 2 H), 3.67 (d, J=7.33 Hz, 4 H), 2.02 (dq, 3=13.80, 6.92 Hz, 2 

H), 0.85 (d, J=6.82 Hz, 12 H) 
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A)  

N-({3-(2-Cyclopropylethv11-6-hydroxy-1-[-(5-methvl-1,2,4-oxadiazol-3-v1)phenyl]-2,4-dioxo- 

1,2,3,4-tetrahydro-5-pyrimidinyl}carbonyl)glycine 

112a) 1-(2-Cyclourorwlethyl)-3-13-(5-methyl-1 2 4-oxadiazol-3-yl)phenv11-2,4,6(1H,3H,51-n- 

pyrimidinetrione. Cyclopropylethylamine hydrochloride (588 mg, 4.84 mmoles) in chloroform (50 

mL) was treated with diisopropylethylamine (2.1 mL, 12.0 mmoles) followed by 3-(3- 

isocyanatophenyl)-5-methyl-1,2,4-oxadiazole (973 mg, 4.84 mmoles). 	The mixture was stirred for 

2 hours, malonyl dichloride (583 uL, 6.0 mmoles) was added and the mixture heated at 63°C for 2 

hours. The mixture was washed with I molar hydrochloric acid and purified by flash 

chromatography (0-4.0% methanol in dichloromethane) to give the title compound (425 mg, 25%) 

1H NMR (400 MHz, CHLOROFORM-d) 8 ppm 8.19 (ddd, J=7.96, 1.39, 1.26 Hz, 1 H), 7.95 (t, 

J=1.77 Hz, 1 H), 7.64 (t, J=8.08 Hz, 1 H), 7.36 (ddd, J=7.96, 2.15, 1.01 Hz, I H), 4.03 - 4.09 (m, 2 

H), 3.89 (s, 2 H), 2.68 (s, 3 H), 1.54 - 1.57 (m, I H), 0.67 - 0.77 (m, 1 H), 0.46 - 0.52 (m, 2 H), 0.10 

(td, J=5.24, 4.42 Hz, 2 H) 

112b) N4 {3-(2-Cvelonronylethyl)-6-hydroxy-1-13-(5-methyl-1,2,4-oxadiazol-3-yl)pheny11-2,4- 

dioxo-1,23,4-tetr•ahydro-5-pyrimidinvIlearbonyl)glyeine. A mixture of 1-(2-cyclopropylethyl)-3- 

[3-(5-methyl-1,2,4-oxadiazol-3-yflpheny1]-2,4,6(1H,3H,5H)-pyrimidinetrione (418 mg, 1.18 

mmoles) and and diisopropylethylamine (408 uL, 2.36 mmoles) in dichloromethane (50 mL) was 

treated with ethyl isocyanatoacetate (160 uL, 1.41 mmoles) and stirred overnight. The mixture was 

washed with 1 molar hydrochloric acid (x2), dried and evaporated. The residue was dissolved in 

ethanol (5 mL) and treated with 6 molar sodium hydroxide (2.0 inL). The mixture was stirred for 2 

hour, acidified and extracted with ethyl acetate (x2), dried and evaporated. Flash chromatography 

(dichloromethane to 3.5% methano1-0.1% acetic acid) gave the title compound which was 

recrystallized from acetic acid - water (290 mg, 54%). 	1H NMR (400 MHz, DMSO-d6) S ppm 

13.10 (br. s, 1 H), 10.06 (br. s, 1 H), 8.05 (d, J=7.83 Hz, I H), 7.98 (s, 1 H), 7.67 (t, J=7.83 Hz, 1 H), 

7.55 (d, J=7.33 Hz, 1 H), 4.14 (d, J=5.81 Hz, 2 H), 3.88 - 3.98 (m, 2 H), 2.68 (s, 3 H), 1.50 (q, 

J=7.16 Hz, 2 H), 0.66 - 0.76 (m, 1 H), 0.42 (ddd, J=7.83, 5.68, 4.17 Hz, 2 H), -0.01 - 0.08 (m, 2 H). 

30 
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s 
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N 	0 	
0 

N-({3-(2-Cyclopropylethy1)-6-hydroxy-1-14-(2-methy1-1,3-thiazol-4-y1)phenv11-2,4-dioxo-1,2,3,4- 

tetrahvdro-5-pyrimidinyl}carbonyflglycine 

113a) 1-(2-Cyclourooylethyl)-34442-methvl-1,3-thiazol-4-v1)phenyll-2,4,6(1H,3H,5H)- 

pyrimidinetrione. Cyclopropylethylamine hydrochloride (620 mg, 5.1 mmoles) in chloroform (50 

mL) was treated with diisopropylethylamine (2.1 mL, 12.0 mmoles) followed by 4-(4- 

isocyanatopheny1)-2-methy1-1,3-thiazole (1.1 g, 5.1 mmoles). 	The mixture was stirred for 2 hours, 

malonyl dichloride (583 uL, 6.0 mmoles) was added and the mixture heated at 63°C for 2 hours. 

The mixture was washed with 1 molar hydrochloric acid and purified by flash chromatography (0-

7.0% methanol in dichloromethane) to give the title compound (620mg, 33%) 1H NMR (400 

MHz, CHLOROFORM-d) 6 ppm 8.03 (d, J=8.59 Hz, 2 H), 7.39 (s, 1 H), 7.26 (d, J=8.84 Hz, 2 H), 

4.01 - 4.10 (m, 2 H), 3.88 (s, 2 H), 2.81 (s, 3 H), 1.58 (q, 2 H), 0.67 - 0.78 (m, 1 H), 0.44 - 0.50 (m, 

2 H), 0.06 - 0.13 (m, 2 H) 

113b) N-M-(2-Cyclooronylethyl)-6-hydroxv-144-(2-methyl-1,3-thiazol-4-vfluhenv11-2,4-dioxo- 

1,2,3,4-tetrahydro-5-pwimidinvilcarbonvfliflycine. A mixture of 1-(2-cyclopropylethyl)-314-(2- 

methy1-1,3-thiazol-4-yflphenyl]-2,4,6(1H,3H,511)-pyrimidinetrione (618 mg, 1.67 mmoles) and 

and diisopropylethylamine (578 uL, 3.34 mmoles) in dichloromethane (50 mL) was treated with 

ethyl isocyanatoacetate (224 uL, 2.0 mmoles) and stirred overnight. The mixture was washed with 

1 molar hydrochloric acid (x2), dried and evaporated. The residue was dissolved in ethanol (5 mL) 

and treated with 6 molar sodium hydroxide (2.0 mL). The mixture was stirred for 2 hour, acidified 

and extracted with ethyl acetate (x2), dried and evaporated. Flash chromatography 

(dichloromethane to 3.5% methanol-0.1% acetic acid) gave the title compound which was obtained 

as a solid from diethyl ether. (210 mg, 27%). 	1H NMR (400 MHz, DMSO-d6) S ppm 13.11 (br. s, 

1 H), 10.08 (br. s, I H), 7.97 - 8.05 (m, 3 H), 7.37 (d, J=6.82 Hz, 2 H), 4.14 (d, J=5.56 Hz, 2 H), 

3.88 - 3.98 (m, 2 H), 2.74 (s, 3 H), 1.50 (q, J=7.07 Hz, 2 H), 0.65 - 0.75 (m, 1 H), 0.37 - 0.46 (m, 2 

H), 0.03 (q, J=4.72 Hz, 2 H). 

Example 114 
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IN....„...." N
,k)

N
,Thr,OH 

H 
N 

	

O 	
0 

a 
N- {(3-Cyclohexy1-6-hydroxv-2,4-dioxo-1-(4-pincridiny1)-1,2,3,4-tetrahydro-5- 

114a) Phenylmethyl 

pyrimidinylicarbonyll glycine 

4-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-y1)-1-oineridinecarboxylate. A 

	

5 	mixture of benzyl 4-hydroxy-l-piperidine carboxylate (2.0 g, 8.5 mmoles), phthalimide (2.5 g, 17 

mmoles), triphenylphosphine (4.46 g, 17 mmoles) and diisopropyl azodicarboxylate (3.345 mL, 17 

mmoles) were stirred together in tetrahydrofuran (60 mL) for 5 hours. The mixture was evaporated 

onto silica gel and chromatographed (hexane to 60% ethyl acetate - hexane). The fractions 

afforded crystalline product on standing (1.5 g, 48%). 	IH NMR (400 MHz, DMSO-d6) S ppm 

	

10 	7.76 - 7.94 (m, 5 H), 7.37 - 7.41 (m, 3 H), 7.30 - 7.37 (m, 1 H), 4.71 - 4.83 (m, 1 H), 4.18 - 4.29 

(m, 1 H), 4.14 (d, J=13.64 Hz, 2 H), 2.16 (dd, 2 H), 1.73 (d, J=10.36 Hz, 2 H), 1.18 (d, J=6.32 Hz, 

2 H) 

114b) Phenylmethyl 4-amino-l-oberidinecarboxylate. A mixture of phenylmethyl 4-(l,3-dioxo- 

15 	1,3-dihydro-2H-isoindo1-2-y1)-1-piperidinecarboxylate (1.5 g, 4.11 mmoles) and 25% hydrazine 

hydrate (10.0 mL) in ethanol (20 mL) was heated under reflux for 30 minutes. The mixture was 

evaporated, re-diluted with ethanol and re-evaporated to a solid. The solid was slurried in diethyl 

ether, collected, washed with diethyl ether and the filtrate evaporated to give the title compound as 

an oil (quant.) 1H NMR (400 MHz, CHLOROFORM-d) S ppm 7.25 - 7.45 (m, 5 H), 5.14 (s, 2 H), 

20 	4.89 - 5.07 (m, 1 H), 3.18 - 3.42 (m, 2 H), 2.76 - 2.95 (m, 2 H), 1.74 - 1.94 (m, 2 H), 1.51 - 1.68 

(m, 2 H), 1.28 (d, J=6.06 Hz, 2 H). 

114c) Phenylmethyl 4-(3-cyclohexv1-2,4,6-tioxotetrahydro- I (211)-ovrimidiny1)-1- 

pineridinecarboxylate. A mixture of phenylmethyl 4-amino-l-piperidinecarboxylate (700 mg, 2.98 

25 	mmoles) and cyclohexyl isocyanate (457 uL, 3.6 mmoles) was stirred in chloroform (60 mL) for 2 

hours. Malonyl dichloride (350 uL, 3.6 mmoles) was added and the mixture was stirred at 50°C for 

2 hours. The mixture was washed with 1 molar hydrochloric acid (x2) and evaporated onto silica 

gel. Flash chromatography (dichloromethane to 30% methanol in dichloromethane) gave the title 

compound (350 mg, 80%). 	1H NMR (400 MHz, DMSO-d5) S ppm 7.24 - 7.47 (m, 5 H), 5.10 (s, 2 

30 	H), 4.61 - 4.78 (m, 1 H), 4.35 - 4.52 (m, I H), 4.09 (d, J=10.86 Hz, 2 H), 3.70 (s, 2 H), 2.85 (d, 
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J=26.02 Hz, 2 H), 2.20 - 2.33 (m, 2 H), 2.14 (dd, 1 H), 1.78 (d, 2 H), 1.58 (d, J=11.12 Hz, 4 H), 

1.00 - 1.34 (m, 5 H). 

I 14d) 	N- {13-Cyclohexy1-6-hydroxy-2.4-dioxo-1-(4-piperidinve-12,3,4-tetrahydro-5- 

pyrimidinvIlcarbonvIl glycine. A mixture of phenylmethyl 4-(3-cyclohexy1-2,4,6-trioxotetrahydro- 

1(2H)-pyrimidiny1)-1-piperidinecarboxylate (530 mg, 1.24 mmoles) and diisopropylethylamine 

(536 uL, 3.1 mmoles) in chloroform (50 mL) was treated with ethyl isocyanatoacetate (225 uL, 2.0 

mmoles) and stirred overnight. The mixture was washed with 1 molar hydrochloric acid (x2), 

dried and evaporated. The residue was dissolved in isopropanol (30 mL), the solution flushed with 

argon and 10% palladium on charcoal catalyst (100 mg) added. The mixture was shaken in a 

hydrogen atmosphere at 50 psi for 2 hours. 	The mixture was filtered, evaporated and treated with 

1 molar sodium hydroxide solution overnight. Acidified and extracted into ethyl acetate. 

Preparative HPLC (10 to 80% acetonitrile-water-0.1%TFA) gave the title compound (120 mg, 

24%). 1H NMR (400 MHz, DMSO-d6) 6 ppm 13.17 (s, 1 H), 10.18 (s, 1 H), 8.74 (d, J=I1.12 Hz, 

1 H), 8.32 - 8.40 (m, 1 H), 8.29 (s, I H), 4.95 (t, J=12.63 Hz, 1 H), 4.63 (t, J=12.63 Hz, I H), 4.15 

(d, J=5.81 Hz, 2 H), 3.36 (d, J=12.13 Hz, 2 H), 3.02 (q, J=12.55 Hz, 2 H), 2.61 - 2.73 (m, 2 H), 

2.20 - 2.31 (m, 2 H), 1.79 (d, J=12.38 Hz, 4 H), 1.62 (s, 3 H), 1.22 - 1.34 (m, 2 H), 1.10 (d, 

J=16.42 Hz, 1 H). 

Example 115 

/ 	i 
ID 	a 	OH 0 

%."'111. 	N 	N 

	

H 	

OH 

 
N 	0 	

0 
O 

 N-( {3 -(2-Cy clopr opylethyl)-14 4-(2-furanyl)pheny11-6-hy dr oxy-2 ,4 -dioxo-1,2,3 ,4 -tetrahy dr o- 5 - 

pyrimidinyl} carbonyl)gly eine 

115a) 	1-(2-Cyclopropylethyll-344-(2-furanyenhenyll-2,4,6(IH,3H,5H)-pyrimidinetrione. 

Cyclopropylethylamine hydrochloride (693 mg, 5.67 mmoles) in chloroform (50 mL) was treated 

with diisopropylethylamine (1.04 mL, 6.0 mmoles) followed by 2-(4-isocyanatophenyl) furan (1.05 

g, 5.67 mmoles). 	The mixture was stirred for 2 hours, malonyl dichloride (665 uL, 6.84 mmoles) 

was added and the mixture heated at 63°C for 2 hours. The mixture was washed with 1 molar 

hydrochloric acid and purified by flash chromatography (0-3.5% methanol in dichloromethane) to 

give the title compound (330 mg, 17%) 1H NMR (400 MHz, DMSO-d6) 6 ppm 7.75 (d, J=8.59 

Hz, 2 H), 7.59 - 7.63 (m, 1 H), 7.55 - 7.59 (m, 1 H), 7.27 (d, J=8.59 Hz, 2 H), 7.18 (dd, J=5.05, 
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3.54 Hz, 1 H), 3.88 (s, 2 H), 3.84 (t, 2 H), 1.44 (q, J=7.33 Hz, 2 H), 0.63 - 0.76 (m, 1 H), 0.36 - 

0.44 (m, 2 H), 0.01 - 0.07 (m, 2 H) 

115b) 	N-( {3-(2-Cyclopropylethyl)-144-(2-furanyl)phenv11-6-hydroxy-2,4-dioxo-1.2,3,4- 

tetrahydro-5-pyrimidinvficarbonvI)thicine. A mixture 1-(2-cyclopropylethyl)-344-(2- 

furanyfipheny1]-2,4,6(IH,3H,5H)-pyrimidinetrionc (330 mg, 0.976 mmoles) and and 

diisopropylethylamine (337 uL, 1.95 mmoles) in dichloromethane (80 mL) was treated with ethyl 

isocyanatoacetate (131 uL, 1.17 mmoles) and stirred overnight. The mixture was washed with 1 

molar hydrochloric acid (x2), dried and evaporated. The residue was dissolved in ethanol (5 mL) 

and treated with 6 molar sodium hydroxide (2.0 mL). The mixture was stirred for 2 hour, acidified 

and extracted with ethyl acetate (x2), dried and evaporated. Flash chromatography 

(dichloromethane to 3.5% methano1-0.1% acetic acid); material still impure, re-chromatographed 

(hexane-ethyl acetate) gave the title compound (30 mg, 7%). 	IH NMR (400 MHz, DMSO-d6) 8 

ppm 13.10 (s, 1 H), 10.08 (br. s., 1 H), 7.80 (s, 2 H), 7.78 (s, 1 H), 7.36 (d, J=7.33 Hz, 2 H), 7.04 

(d, J=3.28 Hz, 1 H), 6.64 (dd, J=3.28, 1.77 Hz, 1 H), 4.14 (d, J=5.81 Hz, 2 H), 3.94 (t, 2 H), 1.50 

(q, J=6.65 Hz, 2 H), 0.63 - 0.77 (m, I H), 0.36 - 0.46 (m, 2 H), -0.01 - 0.07 (m, 2 H). 

Example 116 

	

`-.... 

	

OH 	0 
OH 

N 	*--- 	N 
J--- 

	

0 	N 	0 	
0 

 

N- fr1,3-Bis(1.1-dimethylprotwl)-6-hydroxv-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pvrimidinyllcarbonyll glycine 

116a) N,N-Bis(1,1-dimethylpropyfiurea. A mixture of carbonyldiimidazole (3.0 g, 18.5 mmoles) 

and t-amylamine (4.7 mL, 40 mmoles) in dimethylformamide (25 mL) was heated at 70°C for 3 

hours. The mixture was cooled and partitioned between ethyl acetate and 1 molar hydrochloric 

acid. The aqueous was extracted with ethyl acetate and the combined extracts washed with 1 molar 

hydrochloric acid, dried and evaporated to a solid (2.9 g, 78%). 	1H NMR (400 MHz, DMSO-d6) 8 

ppm 5.37 (s, 2 H), 1.55 (q, J=7.33 Hz, 4 H), 1.13 (s, 12 H), 0.76 (t, J=7.45 Hz, 6 H). 

116b) 1,3-Bis(1,1-dimethythrouv11-2,4,6(1H,3H,5H)-pnimidinetrione. N,N-bis(1,1- 

dimethylpropyl)urea (1.6 g, 8.0 mmoles) in chloroform (60 mL) was treated with malonyl 

dichloride (935 uL, 9.6 mmoles) and heated at 70°C for 3 hours. The mixture was washed with 1 

molar hydrochloric acid (x2), dried and evaporated. 	Flash chromatography (hexane - 50% ethyl 
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acetate in hexane) gave the title compound (960 mg, 44%). 1H NMR (400 MHz, 

CHLOROFORM-d) S ppm 3.49 (s, 2 H), 2.04 (q, J=7.41 Hz, 4 H), 1.55 (s, 12 H), 0.85 (t, J=7.45 

Hz, 6 H). 

116c) 	N- f11,3-Bis(1,1-dimethylnropy1)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pYrimidinylkarbonyllglycine. A mixture of 1,3-bis(1,1-dimethylpropy0-2,4,6(1H,3H,5H)- 

pyrimidinetrione (960 mg, 3.5 mmoles) and and diisopropylethylamine (1.21 mL, 7.0 mmoles) in 

dichloromethane (50 mL) was treated with ethyl isocyanatoacetate (482 uL, 4.3 mmoles) and 

stirred overnight. The mixture was washed with I molar hydrochloric acid (x2), dried and 

evaporated. The residue was dissolved in ethanol (10 mL) and treated with 6 molar sodium 

hydroxide (5.0 mL). The mixture was stirred for 72 hour, acidified and extracted with ethyl acetate 

(x2), dried and evaporated. The residue was stored at -10°C overnight, crystallized. The solid was 

	

slurried in hexane, collected, washed with 	hexane to give the title compound (600 mg, 46%). 	1H 

NMR (400 MHz, DMSO-d6) 8 ppm 12.71 (br. s, 1 H), 10.12 (t, J=6.06 Hz, 1 H), 4.08 (d, J=5.81 

Hz, 2 H), 2.00 - 2.10 (m, 4 H), 1.54 (s, 12 H), 0.79 (m, 6 H). 

Example 117 

	

r..."-- 	OH 	0 

HN,,.........-hs,
N 

 
N 	

OH 
H 

0 

	

0 	N 	0 

a 
N- {13-Cyclohexy1-6-hydroxy-2,4-dioxo-1-(3-pineridiny1)-1,2,3,4-tetrahydro-5- 

uvrimidinylicarbonvl}glycine 

117a) 	Phenylmethyl 3-(3-cyclohexy1-2,4,6-trioxotetrahydro-1(2H)-pyrimidinv1)-1- 

piperidinecarboxylate. A mixture of benzyl 3-aminopiperidine- 1-carboxylate hydrochloride (1.51 

g, 5.57 mmoles), diisopropylethylamine (965 uL, 5.57 mmoles) and cyclohexylisocyanate (708 uL, 

5.57 mmoles) were stirred together in dichloromethane (60 mL) overnight. The mixture was 

washed with 1 molar hydrochloric acid (x2) and the solution dried. Malonyl dichloride (650 uL, 

6.68 mmoles) was added and the mixture was heated under gentle reflux for 4 hours. The mixture 

was washed with 1 molar hydrochloric acid (x2) and the solution dried and evaporated. The title 

compound was obtained as a solid from diethyl ether (1.0 g, 42%). 1H NMR (400 MHz, DMSO-

d6) 8 ppm 7.24 - 7.47 (m, 5 H), 5.09 (s, 2 H), 4.35 - 4.58 (m, 2 H), 3.98 (d, 2 H), 3.68 (d, J=4.29 

Hz, 2 H), 3.35 - 3.60 (m, 1 H), 2.32 (q, 1 H), 2.07 - 2.21 (m, 2 H), 1.66 - 1.87 (m, 5 H), 1.53 - 1.65 

(m, 3 H), 1.36 - 1.50 (m, 1 H), 1.26 (q, J=13.05 Hz, 2 H), 1.03 - 1.15 (m, 1 H) 
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117b) Phenvlmethvl 343-cyclohexyl-5-(5,11-(ethylow)-2-oxoethyllaminoicarbony1)-6-hydroxy- 

2,4-dioxo-3,4-dihydro-laTh-pyrimidinv11-1-piperidineearboxylate. A mixture of phenylmethyl 3- 

(3-eyelohexy1-2,4,6-trioxotetrahydro-1(213)-pyrimidiny1)-1-piperidinecarboxylate (1.0 g, 3.5 

mmole) and and diisopropylethylamine (1.2 mL, 7.0 mmoles) in dichloromethane (60 mL) was 

treated with ethyl isocyanatoacetate (450 uL, 4.0 mmoles) and stirred overnight. The mixture was 

washed with 1 molar hydrochloric acid (x2), dried and evaporated to a glassy solid (1.3 g, 67%). 

1H NMR (400 MHz, DMSO-d6) 8 ppm 10.17 (br. s., 1 H), 7.15 - 7.51 (m, 5 H), 4.93 - 5.26 (m, 2 

H), 4.50 - 4.79 (m, 2 H), 4.17 - 4.27 (m, 2 H), 4.08 - 4.17 (m, 2 H), 3.93 - 4.07 (m, 2 H), 3.51 - 

3.73 (m, 1 H), 2.58 - 2.85 (m, 1 H), 2.33 - 2.48 (m, 1 H), 2.11 - 2.34 (m, 2 H), 1.68 - 1.86 (m, 4 H), 

1.62 (d, J=11.62 Hz, 3 H), 1.35 - 1.53 (m, 1 H), 1.24 - 1.34 (m, 2 H), 1.16 - 1.26 (m, 4 H), 1.02 -

1.18 (m, 1 H) 

117c) N- {13-Cyclohexv1-6-hydroxv-2.4-dioxo-1-(3-nineridinv1)-1,2,3.4-tetrahydro-5- 

pyrimidinyllcarbonvl}glyeine hydrobromide. Phenylmethyl 3-[3-cyclohexy1-5-ffl2-(ethyloxy)-2- 

oxoethyl]aminolcarbony1)-6-hydroxy-2,4-dioxo-3,4-dihydro-1(2H)-pyrimidiny1]-1-

piperidinecarboxylate (1.2 g, 2.15 mmoles) was stiired in a mixture of acetic acid (30 mL) and 48% 

hydrobromic acid (5.0 mL) for 40 hours - reaction incomplete. 	The mixture was then heated at 

60°C for 2 hours, diluted with water and extracted with ethyl acetate (x5). The combined extracts 

were dried and evaporated, and recrystallized from diethyl ether - hexane to give the title 

compound (160 mg, 20%). 1H NMR (400 MHz, DMSO-d6) 8 ppm 12.84 (br. s., 1 H), 10.11 (s, 1 

H), 8.86 (s, 1 H), 5.12 (s, 1 H), 4.63 (t, J=12.00 Hz, 1 H), 4.09 (s, 2 H), 3.66 (t, J=11.37 Hz, 1 H), 

3.28 (d, J=10.61 Hz, 2 H), 2.77 (t, J=11.12 Hz, I H), 2.36 (dd, J=12.38, 3.54 Hz, 1 H), 2.22 - 2.32 

(m, 2 H), 1.89 (d, J=12.63 Hz, I H), 1.69 - 1.81 (m, 4 H), 1.55 - 1.67 (rn, 4 H), 1.27 (q, J=12.88 

Hz, 2 H), 1.11 (q, J=12.97 Hz, 1 H) 

Example 118 

OH 	0 
I 

ill 	
„{

..OH O
yN 
	.N.... 	

II 

„..---..„ 
H  

0 	 ,..-AZ,.., 	0 
0 

a 
N- I13-Cyclohexv1-6-hydroxv-2,4-dioxo-1-(1- ff (phenylmethynoxvlearbonyl} -3-nineridinvn- 

1,2,3.4-tetrahydro-5-nyrimidinvIlearbonvil nlycine 
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Phenylmethyl 343-cyclohexy1-5-(f[2-(ethyloxy)-2-oxoethyl]aminolcarbony1)-6-hydroxy- 

2,4-dioxo-3,4-dihydro-1(2H)-pyrimidinyl]-1-piperidinecarboxylate (100 mg, 0.18 mmoles) was 

dissolved in ethanol (3.0 mL) and treated with 6 molar sodium hydroxide (1.5 mL). 	The mixture 

was stirred for 2 hours, acidified and extracted with ethyl acetate (x2). The combined extracts 

5 were washed with 1 molar hydrochloric acid, dried and evaporated to a foam (80 mg, 84%). IH 

NMR (400 MHz, DMSO-d6) 8 ppm 13.11 (s, 1 H), 10.17 (s, 1 H), 7.30 - 7.40 (rn, 5 H), 5.10 (s, 2 

H), 4.57 - 4.69 (m, 2 H), 4.13 (d, J=5.81 Hz, 2 H), 3.95 - 4.05 (m, 2 H), 3.64 (s, 1 H), 3.37 (s, I H), 

2.73 (s, 1 H), 2.36 - 2.48 (m, I H), 2.25 (q, J=11.62 Hz, 2 H), 1.70 - 1.82 (m, 4 H), 1.62 (d, 

1=11.37 Hz, 3 H), 1.38 - 1.50 (m, 1 H), 1.21 - 1.33 (m, 2 H), 1.06 - 1.18 (m, 1 H) 

10 

Example 119 

C-- 	OH 0 

--.1(N..„_,...--444N 	,.., 	-..„(OH ii.... 

0 	 0 
0 	NCO  

N-1 [14 I -Acety1-3-Diperidiny1)-3-cyclohexv1-6-hydroxy-2.4-dioxo-1,2.3.4-tetrahydro-5- 

pvrimidinyll carbonyl 1 glycine 

15 A solution of N-1[3-cyclohexy1-6-hydroxy-2,4-dioxo-1-(3-piperidiny1)-1,2,3,4-tetrahydro- 

5-pyrimidinyl]carbonyllglycine (500 mg, 1.26 mmoles) in acetic acid (5.0 mL) and acetic 

anhydride (5.0 mL) was heated at 130°C for 2 hours. The mixture was cooled, diluted with ethyl 

acetate and washed with 1 molar hydrochloric acid (x3), dried and evaporated. Flash 

chromatography (dichloromethane to 4% methanol-0.1% acetic acid in dichloromethane) and 

20 recrystallization from ethanol - water gave the title compound (170 mg, 31%). 1H NMR (400 

MHz, DMSO-d6) 5 ppm 13.10 (br. s., 1 H), 10.17 (s, 1 H), 4.46 - 4.73 (m, 2 H), 4.25 - 4.46 (m, 1 

H), 4.13 (d, J=5.56 Hz, 2 H), 3.67 - 3.92 (m, J=4.55 Hz, I H), 3.24 - 3.43 (m, 1 H), 2.94 (t, 

J=12.63 Hz, 1 H), 2.34 - 2.48 (m, 1 H), 2.25 (m, 2 H), 1.97, 2.02 (2 x s, 3 H), 1.69 - 1.87 (m, 4 H), 

1.62 (m, 3 H), 1.41 - 1.57 (m, 1 H), 1.19 - 1.37 (m, 2 H), 0.97 - 1.18 (m, 1 H) 

25 

Example 120 
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N-ro-Cyclohexy1-3-{14-fluoro-2-(trifluoromethyDrthenylimethyll-6-hydroxy-2,4-dioxo-1,2,3,4- 

tetrahydro-5-pyrimidinylkarbonyliLilycine 

A mixture of ethyl N4(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pull,. potassium carbonate (750 mg, 5.35 

mmoles) and 4-fluoro-2-trifluoromethylbenzyl bromide (455 mg, 1.77 mmoles) in 

dimethylacetamide (6 mL) was vigorously stirred at I00°C for 3 hours. 	The mixture was poured 

into 1 molar hydrochloric acid and extracted with ethyl acetate (x2). The combined organic 

solutions were washed with 1 molar hydrochloric acid and evaporated. 	The residue was purified 

by flash chromatography (10-50% ethyl acetate in hexane), the required fractions evaporated, 

dissolved in ethanol (5 mL) and I molar sodium hydroxide solution (3.0 mL) added. The mixture 

was stirred overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed 

with 1 molar hydrochloric acid, dried and evaporated. Recrystallization from hexane gave the title 

compound (184 mg, 38%). 1H NMR (400 MHz, DMSO-d6) S ppm 13.10 (br. s., 1 H), 10.11 (br. 

s., 1 H), 7.67 (dd, J=9.09, 2.78 Hz, I H), 7.45 (ddd, J=8.40, 2.65 Hz, 1 H), 7.29 (dd, J=8.59, 5.31 

Hz, 1 H), 5.13 (s, 2 H), 4.64 (t, J=12.00 Hz, 1 H), 4.13 (d, J=5.81 Hz, 2 H), 2.24 (q, 2 H), 1.78 (d, 

1=12.63 Hz, 2 H), 1.53 - 1.73 (m, 3 H), 1.28 (q, J=12.72 Hz, 2 H), 1.10 (q, J=12.63 Hz, I H) 

Example 121 

Ca OH 0 
N 	,,..--J  ..N,„-hrOH 

H 
0 	NCO 	

0 
 

IP Br 

N-({34(2-Bromonhenyllmethy11-1-cyclohexv1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pvrimidinylicarbonvIlelvcine 

A mixture of ethyl N-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyeearbonyl]glycinate (340 mg, 1.0 mmoles), pull,. potassium carbonate (750 mg, 5.35 

mmoles) and 2-bromobenzyl bromide (480 mg, 1.92 mmoles) in dimethylacetamide (6 mL) was 

vigorously stirred at 100°C for 3 hours. The mixture was poured into 1 molar hydrochloric acid 

and extracted with ethyl acetate (x2). The combined organic solutions were washed with 1 molar 

hydrochloric acid and evaporated. The residue was purified by flash chromatography (10-50% 

ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar 

sodium hydroxide solution (3.0 mL) added. The mixture was stirred overnight, acidified and 

extracted with ethyl acetate (x2), the combined extracts washed with 1 molar hydrochloric acid, 

dried and evaporated. Recrystallization from ethanol-water gave the title compound (150 mg, 
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38%). 1H NMR (400 MHz, DMSO-d6) ö ppm 13.11 (br. s., 1 H), 10.12 (br. s., 1 H), 7.65 (dd, 

J=7.96, 1.14 Hz, 1 H), 7.32 (ddd, J=7.52, 1.14 Hz, 1 H), 7.22 (ddd, .1=7.64, 1.64 Hz, 1 H), 7.03 

(dd, J=7.58, 1.26 Hz, 1 H), 5.00 (s, 2 H), 4.65 (t, J=12.13 Hz, 1 H), 4.13 (d, J=5.81 Hz, 2 H), 2.25 

5 

(q, 2 H), 1.79 (d, J=12.88 Hz, 2 H), 1.54 - 1.72 (m, 3 H), 1.28 (q, J=13.14 Hz, 2 H), 1.10 (q, 

J=12.38 Hz, 1 H) 

Example 122 

a OH 0 

N....-LA
N

....---y0H 
H 

....-ck., 
CIO 	N 	0 	

0 
 

IP CI 

N-( {1-Cyclohexv1-3-[(2,6-dichlorophenylimethyll-6-hydroxv-2,4-dioxo-1,2,3,4-tetrahydro-5- 

10 pyrimidinyl }carbonv1)21yeine 

A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pull,. potassium carbonate (750 mg, 5.35 

mmoles) and 2,6-dichlorobenzyl bromide (440 mg, 2.0 mmoles) in dimethylacetamide (6 mL) was 

vigorously stirred at 100°C for 3 hours. 	The mixture was poured into 1 molar hydrochloric acid 

15 

20 

and extracted with ethyl acetate (x2). The combined organic solutions were washed with 1 molar 

hydrochloric acid and evaporated. 	The residue was purified by flash chromatography (10-50% 

ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar 

sodium hydroxide solution (3.0 mL) added. The mixture was stirred overnight, acidified and 

extracted with ethyl acetate (x2), the combined extracts washed with 1 molar hydrochloric acid, 

dried and evaporated. Recrystallization from ethanol-water gave the title compound (150 mg, 

32%). IH NMR (400 MHz, DMSO-d6) 8 ppm 13.07 (br. s., 1 H), 9.98 (br. s., 1 H), 7.43 (dd, 2 H), 

7.30 (dd, 1 H), 5.26 (s, 2 H), 4.60 (t, J=12.00 Hz, I H), 2.14 - 2.31 (m, 2 H), 1.77 (d, .1=12.88 Hz, 2 

H), 1.47 - 1.66 (m, 3 H), 1.27 (q, 2 H), 1.10 (q, 1 H) 

25 Example 123 

a OH 0 

N ...... 	N„,..---...,,„OH 
H 	II 

0 .-- 0 	N 	0 

O 

0 r 
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5 

10 

15 

20 

25 

30 

N4(3-1 -2-Bromo-5-(methyloxy)phenyllmethyll - I -cyclohexv1-6-hydroxv-2,4-dioxo-1,2,3,4- 

tetrahydro-5-pyrimidinvIlcarbonyllglycine 

A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyecarbonyl]glycinate (340 mg, 1.0 mmoles), pulv. potassium carbonate (750 mg, 5.35 

mmoles) and 2-bromo-5-methoxybenzyl bromide (560 mg, 2.0 mmoles) in dimethylacetamide (6 

mL) was vigorously stirred at 100°C for 3 hours. 	The mixture was poured into 1 molar 

hydrochloric acid and extracted with ethyl acetate (x2). The combined organic solutions were 

washed with 1 molar hydrochloric acid and evaporated. 	The residue was purified by flash 

chromatography (10-50% ethyl acetate in hexane), the required fractions evaporated, dissolved in 

ethanol (5 mL) and 1 molar sodium hydroxide solution (3.0 mL) added. The mixture was stirred 

overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed with 1 

molar hydrochloric acid, dried and evaporated. Recrystallization from acetic acid-water gave the 

title compound (150 mg, 29%). I H NMR (400 MHz, DMSO-d6) S ppm 13.04 (br. s., 1 H), 10.12 

(br. s., 1 H), 7.55 (d, J=8.84 Hz, 1 H), 6.84 (dd, J=8.84, 3.03 Hz, I H), 6.50 (d, J=2.78 Hz, 1 H), 

4.94 (s, 2 H), 4.65 (t, J=11.75 Hz, 1 H), 4.13 (d, J=5.81 Hz, 2 H), 3.69 (s, 3 H), 2.25 (q, 2 H), 1.79 

(d, J=13.14 Hz, 2 H), 1.54 - 1.74 (m, 3 H), 1.28 (q, J=12.72 Hz, 2 H), 1.10 (q, J=12.88 Hz, 1 H) 

Example 124 

a OH 0 

N.--LA,
N.

,...---yOH 
H 

.--% 	0 
0 	N 	0 

10 CF3  
F3C 

N-113-Il2,4-Bis(trifluoromethyl)phenyllmethyll-l-cyclohexv1-6-hydroxy-2,4-dioxo-1,2,3 4- 

tetrahydro-5-pyrimidinvflcarbonyll rilycine 

A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pulv. potassium carbonate (750 mg, 5.35 

mmoles) and 2,4-bis(trifluoromethyl)benzyl bromide (375 uL, 2.0 mmoles) in dimethylacetamide 

(6 mL) was vigorously stirred at 100°C for 3 hours. 	The mixture was poured into 1 molar 

hydrochloric acid and extracted with ethyl acetate (x2). The combined organic solutions were 

washed with 1 molar hydrochloric acid and evaporated. 	The residue was purified by flash 

chromatography (10-50% ethyl acetate in hexane), the required fractions evaporated, dissolved in 

ethanol (5 mL) and 1 molar sodium hydroxide solution (3.0 mL) added. The mixture was stirred 

overnight, acidified and extracted with ethyl acetate (x2), the combined extracts washed with 1 

molar hydrochloric acid, dried and evaporated. Recrystallization from acetic acid-water gave the 

113 



WO 2007/150011 
	

PCT/US2007/071854 

title compound (180 mg, 34%). 1H NMR (400 MHz, DMSO-d6) S ppm 13.11 (br. s., I H), 8.06 (s, 

1 H), 7.98 (d, .7=8.59 Hz, 1 H), 7.53 (d, J=8.34 Hz, 1 H), 5.23 (s, 2 H), 4.64 (t, .1=12.00 Hz, 1 H), 

4.13 (d, J=5.56 Hz, 2 H), 2.24 (q, 2 H), 1.78 (d, J=12.63 Hz, 2 H), 1.52 - 1.73 (m, 3 H), 1.28 (q, 

J=13.05 Hz, 2 H), 1.10 (q, 1 H). 

5 

Example 125 

a OH 0 

N'N'Thr
OH 

H 
0 

0 	NCO 

F 

• Br 

N-(0-1(2-Bromo-5-fluorophenyl)methy11-1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinylicarbonyllglyeine 

10 A mixture of ethyl Ar-[(1-cyclohexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pull,. potassium carbonate (750 mg, 5.35 

mmoles) and 2-bromo-5-fluorobenzyl bromide (375 uL, 2.0 mmoles) in dimethylacetamide (6 mL) 

was vigorously stirred at 100°C for 3 hours. 	The mixture was poured into 1 molar hydrochloric 

acid and extracted with ethyl acetate (x2). The combined organic solutions were washed with 1 

15 molar hydrochloric acid and evaporated. 	The residue was purified by flash chromatography (10- 

20 

50% ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and I 

molar sodium hydroxide solution (3.0 mL) added. The mixture was stirred overnight, acidified and 

extracted with ethyl acetate (x2), the combined extracts washed with 1 molar hydrochloric acid, 

dried and evaporated. Recrystallization from acetic acid-water gave the title compound (160 mg, 

31%). 1H NMR (400 MHz, DMSO-d6) 6 ppm 13.10 (br. s., 1 H), 10.10 (br. s., 1 H), 7.69 (dd, 

.7=8.59, 5.31 Hz, 1 H), 7.11 (ddd, J=8.53, 3.16 Hz, 1 H), 7.05 (dd, J=9.60, 2.78 Hz, 1 H), 4.95 (s, 2 

H), 4.63 (t, J=12.38 Hz, 1 H), 4.13 (d, J=5.81 Hz, 2 H), 2.24 (q, 2 H), 1.79 (d, J=13.14 Hz, 2 H), 

1.52 - 1.74 (m, .7=27.54, 11.62 Hz, 3 H), 1.28 (q, .7=12.88 Hz, 2 H), 1.10 (q, J=12.97 Hz, 1 H). 

25 Example 126 

OH 	0 

N .„... 	N,----.......,..-OH 
H 	ll 

0 
 ..--- 0 	N 	0 

111 P Br 
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1 

1 

2 

2 

3 

5 

0 

5 

0 

5 

3 

N-1(3- {(2-Bromo-4-(1,1-dimethylethynohenyllmethyll -1-cyclohexy1-6-hydroxy-2,4-dioxo- 

1,2.3,4-tetrahydro-5-iwrimidinyl)carbonyllglycine 

A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles), pull,. potassium carbonate (740 mg, 5.35 

mmoles) and 2-bromo-1-(bromomethyl)-4-(1,1-dimethylethyl)benzene (612 mg, 2.0 mmoles) in 

dimethylformamide (5 mL) was vigorously stirred at 100°C for 3 hours. The mixture was poured 

into I molar hydrochloric acid and extracted with ethyl acetate (x2). The combined organic 

solutions were washed with 1 molar hydrochloric acid and evaporated. 	The residue was purified 

by flash chromatography (10-50% ethyl acetate in hexane), the required fractions evaporated, 

dissolved in ethanol (5 mL) and 1 molar sodium hydroxide solution (1.0 mL) and 6 molar sodium 

hydroxide (1.0 mL) added. The mixture was stirred overnight, acidified and extracted with ethyl 

acetate (x2), the combined extracts washed with 1 molar hydrochloric acid, dried and evaporated. 

Preparative HPLC (50-90% acetonitrile-water-0.1% TFA) gave the title compound (40 mg, 7.5%). 

1H NMR (400 MHz, DMS0-4 S ppm 13.17 (br. s., 1 H), 10.14 (br. s., 1 H), 7.59 (d, J=1.52 Hz, 1 

H), 7.33 (dd, J=8.08, 1.52 Hz, I H), 6.92 (d, J=8.08 Hz, 1 H), 4.96 (s, 2 H), 4.65 (t, J=11.75 Hz, 1 

H), 4.13 (d, J=5.56 Hz, 2 H), 2.25 (q, J=11.54 Hz, 2 H), 1.79 (d, J=12.13 Hz, 2 H), 1.53 - 1.73 (m, 

3 H), 1.20 - 1.38 (m, 11 H), 1.11 (q, 1 H) 

Example 127 

CI OH 0 
N 	...„,.. 	N

Th

r

-OH 
H 

,-----zz. 
0 	N 	0 	

0 
 

I. 

N-({1-Cyclohexy1-6-hydroxv-3-1(2-methylphenyl)methy11-2,4-dioxo- I 2,3,4-tetrahydro-5- 

pyrimidinvIlcarbonv1)21vcine 

A mixture of ethyl N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

pyrimidinyl)carbonyl]glycinate (340 mg, 1.0 mmoles),pulv. potassium carbonate (740 mg, 5.35 

2-methylbenzene mmoles) and 	 (268 uL, 2.0 mmoles) in dimethylformamide (5 mL) was 

vigorously stirred at 100°C for 3 hours. 	The mixture was poured into 1 molar hydrochloric acid 

and extracted with ethyl acetate (x2). The combined organic solutions were washed with 1 molar 

hydrochloric acid and evaporated. 	The residue was purified by flash chromatography (10-50% 

ethyl acetate in hexane), the required fractions evaporated, dissolved in ethanol (5 mL) and 1 molar 

sodium hydroxide solution (3.0 mL) added. The mixture was stirred overnight, acidified and 

extracted with ethyl acetate (x2), the combined extracts washed with 1 molar hydrochloric acid, 
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1 

(d, 

	

5 	1.28 

10 

	

15 	(ethyl 

	

20 	I28b) 

dried 

compound 

and evaporated. Preparative HPLC (20-90% acetonitrile-water-0.1% TFA) gave the title 

(12 mg, 3.0%). 1H NMR (400 MHz, DMSO-d6) 8 ppm 13.11 (br. s., I H), 10.15 (br. s., 

H), 7.00 - 7.29 (m, 3 H), 6.89 (d, J=6.82 Hz, I H), 4.96 (s, 2 H), 4.65 (t, J=12.25 Hz, 1 H), 4.13 

J=5.56 Hz, 2 H), 2.35 (s, 3 H), 2.26 (q, 2 H), 1.78 (d, J=12.13 Hz, 2 H), 1.51 - 1.72 (m, 3 H), 

(q, 2 H), 1.10 (q, 1 H). 

Example 128 

OH 	0 

OH 
N 

0 	N 	0 	
0 

h 

N-1ri -Cyclohexy1-3-(1,1-dimethylnropyl)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

ovrimidinvIlcarbonyli nlvcine 

128a) I -Cyclohexy1-3-(1,1-dimethylproov1)-2 4,6( IH,3H,5M-ovrimidinetrione. A mixture of 1- 

amylamine 

(50 

mixture 

CHLOROFORM 

12.51, 

J=13.09, 

(1.18 mL, 10 mmoles) and cyclohexyl isocyanate (1.28 mL, 10 mmoles) in chloroform 

nth) was stirred overnight. Malonyl dichloride (1.16 mL, 12 mmoles) was added and the 

was heated at 50°C for 3 hours. 	The mixture was evaporated and flash chromatographed 

acetate 10-50% in hexane) to give the title compound (1.9 g, 68%). 1H NMR (400 MHz, 

-d) S ppm 4.54 (tt, J=12.25, 3.66 Hz, 1 H), 3.56 (s, 2 H), 2.23 (ddd, J=24.88, 

3.54 Hz, 2 H), 2.06 (q, J=7.58 Hz, 2 H), 1.77 - 1.91 (m, 2 H), 1.52 - 1.72 (m, 9 H), 1.35 (qt, 

3.28, 3.16 Hz, 2 H), 1.22 (qt, J=12.87, 12.66, 3.28 Hz, 1 H), 0.83 (t, J=7.45 Hz, 3 H) 

N- {Fl-Cvelohexy1-3-(1.1-dimethylpropyl)-6-hydroxy-2,4-dioxo-1 2 3 4-tetrahydro-5- 

pyrimidinvIlearbonvIlglycine. A mixture of 1-cyclohcxy1-3-(1,1-dimethylpropyl)- 

2,4,6(1H,3H,5H)-pyrimidinetrione (1.9 g, 6.8 mmoles), diisopropylethylamine (2.35 mL, 13.6 

mmoles) and ethyl isocyanatoacetate (915 uL, 8.16 mmoles) in dichloromethane (60 mL) was 

stirred for 72 hours. The mixture was washed with I molar hydrochloric acid (x2) and evaporated. 

25 	The residue was dissolved in ethanol (10 mL), treated with 6 molar sodium hydroxide (5 mL) and 

stirred overnight. The mixture was diluted with ethyl acetate, washed with 1 molar hydrochloric 

acid (x2), dried and evaporated. The residue was crystallized from a small amount of acetic acid to 

give the title compound (960 mg, 37%). 1H NMR (400 MHz, DMSO-d6) 8 ppm 13.06 (br. s., 1 

H), 10.09 (br. s., 1 H), 4.54 (t, J=11.12 Hz, I H), 4.10 (d, J=5.81 Hz, 2 H), 2.22 (qd, 1 H), 2.06 (q, 

30 	J=7.33 Hz, 2 H), 1.78 (d, J=12.38 Hz, 2 H), 1.46 - 1.69 (m, 9 H), 1.28 (q, J=I3.05 Hz, 2 H), 1.11 

(q, J=12.88 Hz, I H), 0.77 (t, J=7.45 Hz, 3 H) 
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Example 129 

1 

Oil
00 	0 

N 	Ne.--y0H 
H 

CI 	..--- 	0 
0 	N 	0 

CI 

®

CI 

N- (1-1,3-Bis(2,6-dichloropheny1)-6-hydroxy-2,4-dioxo-1,2,3,4-tctrahvdro-5- 

pyrimidinylicarbonyL} glycine 

5 	129a) 	N,N-Bis(2,6-dichlorophenyfiurea. 2,6 dichloroaniline (3.47 g, 21.4 mmoles) and 

carbonyldiimidazole (3.24 g, 20 mmoles) were heated together in dimethylformamide (75 mL) for 

4 hours. The mixture was cooled and partitioned between ethyl acetate and 1 molar hydrochloric 

acid, which produced a solid. The solid was collected washed with ethyl acetate, hexane and dried 

to give the title compound (940 mg, 27%). 	1H NMR (400 MHz, DMSO-d6) S ppm 8.44 (s, 2 H), 

10 	7.52 (d, J=8.08 Hz, 4 H), 7.28 - 7.35 (m, 2 H) 

129b) 	1.3-Bis(2,6-dichlorouhenv1)-2,4,6(1H,3H.5H)-pyrimidinetrione. A mixture of NN- 

bis(2,6-dichlorophenyOurea 

in chloroform (500 

15 

	

	dichloride (240 

mixture was filtered, 

methanol in dichloromethane) 

DMSO-d6) S ppm 

(850 mg, 2.43 mmoles) and malonyl dichloride (240 uL, 2.47 mmoles) 

mL) was heated under reflux for 3 hours. 	Another aliquot of malonyl 

20 	129c) 	N-{1- 1,3-Bis(2,6-dichlorophenv1)-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 

uL, 2.47 mmoles) was added and heating continued for a further 2 hours. The 

evaporated and purified by flash chromatography (dichloromethane to 2% 

to give the title compound (200 mg, 20%). 1H NMR (400 MHz, 

7.66 (d, J=8.08 Hz, 4 H), 7.53 (t,J=8.08 Hz, 2 H), 4.93 (br. s, 2 H) 

pyrimidinyllcarbonyl}glycine. A mixture of 1,3-bis(2,6-dichloropheny1)-2,4,6(1H,3H,510- 

pyrimidinetrione (200 mg, 0.478 mmoles), diisopropylethylamine (210 uL, 0.96 mmoles) and ethyl 

isocyanatoacetate (126 uL, 0.574 mmoles) in dichloromethane (50 mL) was stirred overnight. 

Reaction was very slow, therefore additional diisopropylethylamine (1.0 mL, 3.4 mmoles) and 

25 	ethyl isocyanatoacetate (500 uL, 2.6 mmoles) was added and the mixture was heated batchwise (3 

x 20 mL) in a microwave reactor at 120°C for 20 minutes. The combined reaction mixtures was 

washed with I molar hydrochloric acid (x2) and evaporated. 	The residue was dissolved in ethanol 

(5 mL), treated with 6 molar sodium hydroxide (5 mL) and stirred for 1 hour. The mixture was 

diluted with ethyl acetate, washed with 1 molar hydrochloric acid (x2), dried and evaporated. The 

30 	residue was crystallized from a small amount of acetic acid to give the title compound (138 mg, 
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55%). 	1H NMR (400 MHz, DMSO-d6) 8 ppm 13.25 (br. s., 1 H), 10.11 (t, J=5.68 Hz, 1 H), 7.67 - 

7.76 (m, 4 H), 7.59 (dd, J=8.84, 7.58 Hz, 2 H), 4.18 (d, J=5.56 Hz, 2 H). 

Biological Background: 

5 The following references set out information about the target enzymes, HIF prolyl 

hydroxylases, and methods and materials for measuring inhibition of same by small molecules. 

M. Hirsild, P. Koivunen, V. Giinzler, K. I. Kivirikko, and J. Myllyharju "Characterization 

of the Human Prolyl 4-Hydroxylases That Modify the Hypoxia-inducible Factor" J. Riot Chem., 

2003, 278, 30772-30780. 

10 C. Willam, L. G. Nicholls, P. J. Ratcliffe, C. W. Pugh, P. H. Maxwell "The prolyl 

hydroxylase enzymes that act as oxygen sensors regulating destruction of hypoxia-inducible factor 

a" Advan. Enzyme Regal., 2004, 44, 75-92 

M. S. Wiesener, J. S. Eirgensen, C. Rosenberger, C. K. Scholze, J. H. Horstrup, C. 

Warnecke, S. Mandriota, I. Bechmann, U. A. Frei, C. W. Pugh, P. J. Ratcliffe, S. Bachmann, P. H. 

15 Maxwell, and K.-U. Eckardt "Widespread hypoxia-inducible expression of HIF-2:x in distinct cell 

populations of different organs" FASEB J., 2003, 17, 271-273. 

S. J. Klaus, C. J. Molineaux, T. B. Neff; V. Guenzler-Pukall, I. Lansetmo Parobok, T. W. 

Seeley, R. C. Stephenson "Use of hypoxia-inducible factor a (HIFa) stabilizers for enhancing 

erythropoiesis" 	PCT Int. Appl. (2004), WO 2004108121 Al 

20 C. Wamecke, Z. Zaborowska, J. Kurreck, V. A. Erdmann, U. Frei, M. Wiesener, and K.-U. 

Eckardt "Differentiating the functional role of hypoxia-inducible factor (HIF)-la and HIF-2a 

(EPAS-1) by the use of RNA interference: erythropoietin is a HIF-2a target gene in Hep3B and 

Kelly cells" FASEB J., 2004, 18, 1462-1464. 

25 For the expression of EGLN3 see: 

R. K. Bruick and S. L. McKnight "A Conserved Family of Prolyl-4-Hydroxylases That 

Modify HIF" Science, 2001, 294, 1337-1340. 
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For the expression of HIF2a-CODD see: 

a) P. Jaakkola, D. R. Mole, Y.-M. Tian, M. I. Wilson, J. Gielbert, S. J. Gaskell, A. von 

Kriegsheim, H. F. Hebestreit, M. Mukherji, C. J. Schofield, P. H. Maxwell, C. W. Pugh, P, J. 

Ratcliffe "Targeting of HIF-a to the von Hippel—Lindau Ubiquitylarion Complex by 02-Regulated 

5 Prolyl Hydroxylation" Science, 2001, 292, 468-472. 

b) M. Ivan, K. Kondo, H. Yang, W. Kim, J. Valiando, M. Ohh, A. Salic, J. M. Asara, W. S. 

Lane, W. G. Kaelin Jr. "HIFa Targeted for VHL-Mediated Destruction by Proline Hydroxylation: 

Implications for 02  Sensing" Science, 2001, 292, 464-468. 

10 For the expression of VHL, elongin b and elongin c see: 

A. Pause, S. Lee, R. A. Worrell, D. Y. T. Chen, W. H. Burgess, W. M. Linehan, R. D. 

Klausncr "The von Hippel-Lindau tumor-suppressor gene product forms a stable complex with 

human CUL-2, a member of the Cdc53 family of proteins" Proc. Hatt Acad. Sci. USA, 1997, 94, 

2156-2161. 

15 

Biological Assay(s) 

EGLN3 Assay 

Materials: 

His-MBP-EGLN3 (6Hi5MBPAttB1EGLN3(1-239)) was expressed in E. Coli and purified 

20 from an amylase affinity column. Biotin-VBC [6HisSumoCysVHL(2-213), 

6HisSumoElonginB(I-118), and 6HisSumoElonginC(1-112)] and His-GB1-HIF2a-CODD 

(6HisGB ltevHIF2A(467-572)) were expressed from E. Coli. 

Method: 

Cy5-labelled HIF2a CODD, and a biotin-labeled VBC complex were used to determine 

25 EGLN3 inhibition. EGLN3 hydroxylation of the Cy5CODD substrate results in its recognition by 

the biotin-VBC. Addition of a Europium/streptavidin (Eu/SA) chelate results in proximity of Eu to 

Cy5 in the product, allowing for detection by energy transfer. A ratio of Cy5 to Eu emission 

(LANCE Ratio) is the ultimate readout, as this normalized parameter has significantly less variance 

than the Cy5 emission alone. 

30 Then 50nL of inhibitors in DMSO (or DMSO controls) were stamped into a 384-well low 

volume Corning NBS plate, followed by addition of 2.5 µL of enzyme [50 mL buffer (50 mM 

HEPES/50 mM KCl) + 1 mL of a 10 mg/mL BSA in buffer + 6.25 p.L of a 10mg/mL FeCl2  

solution in water + 100 u.L of a 200 mM solution of ascorbic acid in water + 15.63 µL EGLN3] or 

control [50 mL buffer + 1 mL of a 10 mg/mL BSA in buffer + 6.25 tiL of a 10mg/mL FeCl2  

35 solution in water + 100 uL of a 200 mM solution of ascorbic acid in water]. Following a 3 minutes 
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incubation, 2.5 RI, of substrate [50mL Buffer + 68.6 [IL biotin-VBC + 70.4 p.L Eu (at 710 pg/mL 

stock) + 91.6 p.L Cy5CODD + 50 !IL of a 20 mM solution of 2-oxoglutaric acid in water + 0.3mM 

CHAPS] was added and incubated for 30 minutes. The plate was loaded into a PerkinElmer 

Viewlux for imaging. For dose response experiments, normalized data were fit by ABASE/XC50 

5 using the equation y = a + (b-a)/(1+(10^x/1 0^c)Ad), where a is the minimum % activity, b is the 

maximum % activity, c is the pIC50, and d is the Hill slope. 

All exemplified compounds herein (Examples Ito 129) have demonstrated in vitro 

EGLN3 inhibitory activity in this assay and have IC50's in the range of 0.8 nanomolar to 20 

micromolar. This range represents the data accumulated as of the time of filing this application. 

10 Later testing may show variations in 1050  data due to variations in reagents, conditions and 

variations in the method(s) used from those given herein above. Thus, these values are to be 

viewed as illustrative rather than absolute. 

Measure Epo protein produced by Hep3B cell line using ELISA method. 

15 Hep3B cells obtained from the American Type Culture Collection (ATCC) are seeded at 

2x10^4 cells/well in Dulbecco's Modified Eagle Medium (DMEM) + 10% FBS in 96-well plates. 

Cells are incubated at 37degC/5% CO2/90% humidity (standard cell culture incubation 

conditions). After overnight adherence, medium is removed and replaced with DMEM without 

serum containing test compound or DMSO negative control. Following 48 hours incubation, cell 

20 culture medium is collected and assayed by ELISA to quantitate Epo protein. 

Of the exemplified compounds tested to date all, except Examples 8, 9, 31, 35, 39, 88, 91, 

93, and 94, have demonstrated EC50's in the Hep3B ELISA assay in the range of 0.4 micromolar to 

100 micromolar using the reagents and under the conditions outlined herein above. Examples 8, 9, 

31, 35, 39, 88, 91, 93, and 94, have demonstrated EC50's in the Hep3B ELISA assay of greater than 

25 100 micromolar, the maximum concentration tested. This range represents the data accumulated as 

of the time of the filing of this application. Later testing may show variations in EC50  data due to 

variations in reagents, conditions and variations in the method(s) used from those given herein 

above. Thus, these values are to be viewed as illustrative rather than absolute. 

These compound are believed to be useful in therapy as defined above and to not have 

30 unacceptable or untoward effects when used in compliance with a permited therapeutic regime. 

The foregoing examples and assay have been set forth to illustrate the invention, not limit 

it. What is reserved to the inventors is to be determined by reference to the claims. 
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What is claimed is: 
1. A compound according to formula (I): 

(I) 
OH Y 

R4 
.‘%% /NT ..%-e'.-.. N 

H 

xdia \ 
N

..-"-%o 
0 

RI  

wherein: 
RI  and R4  are each independently selected from the group 

consisting 	of 	hydrogen, NR5R6, C1-Cloalkyl, 
C2-C10alkenyl, 	C2-Cioalkynyl, C3-C3cycloalkyl, 
C3-C8cycloalkyl-C1-Cioalkyl, 	C5-C8cycloalkenyl, 
C5-C8cycloalkenyl-C1-Cioalkyl, 
C3-C8heterocycloalkyl, 	C3  -Csheterocycloalkyl-C1- 
Cioalkyl, aryl, aryl-C1-Cloalkyl, heteroaryl and het- 
eroaryl-C1-Cloalkyl; 

R2  is 	 OR9; —NR7R8  or 
R3  is H or C1-C4alkyl; 

where R5  and R6  are each independently selected from 
the group consisting of hydrogen, 	C1-C/oalkyl, 
C3  -C 8  cycloalkyl, 	C3-C8cycloalkyl-C1-Cloalkyl, 
C3  -Csheterocycloalkyl, 	C3  -Csheterocycloalkyl-C1- 
Cioalkyl, 	aryl, 	aryl-C1-Cloalkyl, 	heteroaryl, het- 
eroaryl-C1-Cloalkyl, C(0)C1-C4alkyl, 	C(0)C3- 
05cycloalkyl, —C(0)C3-C6heterocycloalkyl, 

C(0)aryl, C(0)heteroaryl and 	—S(0)2C1- 
C4alkyl, or, when R5  and R6  are attached to the same 
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nitrogen, R5  and R6  taken together with the nitrogen to 
which they are attached form a 5- or 6- or 7-membered 
saturated ring optionally containing one other het- 
eroatom selected from oxygen, nitrogen and sulphur, 

R7  and R8  are each independently selected from the 
group consisting of hydrogen, C1--C10alkyl, C2-C10  
alkenyl, 	C2-C10alkynyl, 	C3-C8cycloalkyl, 
C3  -C8heterocycloalkyl, aryl and heteroaryl, and 

R9  is H or a cation, or C1  -C10alkyl which is unsubstituted 
or substituted with one or more sub stituents indepen- 
dently 	selected 	from 	the 	group 	consisting 	of 
C3  -C6cycloalkyl, heterocycloalkyl, aryl and het-
eroaryl; 

X is 0 or S; and 
Y is 0 or S; 

where any carbon or heteroatom of R', R2, R3, R4, R5, 
R6, R7, R8, R9  is unsubstituted or is substituted with 
one or more substituents independently selected from 
C1-C6alkyl, 	C1-C6halo 	halogen, 	ORth /  alkyl, 

NR5R6, 	 C(0) oxo, cyan, nitro, -C(0)R1°, 
SPAR), 	 (3, OR'°, -SRI°, 

-S (0)2R1 	-NR5R6 5 

CONR5  R61 	N(R5)C(0)R1°, 	N(R5)C(0)0R1°, 
-0C(0)NR5R6, 	 N(R5)C(0)NR5R6, 

SO2NR5R6, 	-N(R5)S02R10, 	C2-C10  alkenyl, 
C2-C10alkynyl, 	 C3-C6cyclo alkyl, 
C3  -C6heterocycloalkyl, aryl, C1-C6alkyl-aryl, het-
eroaryl and C1  -Colkyl-heteroaryl, wherein R5  and R6  
are the same as defined above and Ri°is selected from 
hydrogen, 	C1  -C 10alkyl, 	C2-C10alkenyl, 
C2-C10alkynyl, 	C(0)CI-C4alkyl, 	C(0)aryl, 

C(0)heteroaryl, 	C(0)C3 	 C(0) -C6cyclo alkyl, 
C3  -C6heterocycloalkyl, 	S (0)2C1  -C4alkyl, 

122 



C3  -C8cycloalkyl, 	C3  -C8heterocycloalkyl, 
C6-C14aryl, aryl-C1-Cloalkyl, heteroaryl and het-
eroaryl-C1-Cloalkyl; 

or a phatmaceutically acceptable salt thereof 
2. A compound according to claim 1 wherein: 
X is 0; 
Y is 0; 
R1  and R4  are each independently selected from the group 

consisting of hydrogen, C1-C10alkyl, C2-Cloalkenyl, 
C2-Cloalkynyl, 	C3-C3cycloalkyl, 	C3  -C8cycloalkyl- 
C1-Cloalkyl, C5-C8cycloalkenyl, C5  -C8cycloalkenyl- 
C1-Cloalkyl, 	 C3-C8heterocycloalkyl, 
C3-C8heterocycloalkyl-C1-C10alkyl, 	aryl, 	aryl-C1- 
C10alkyl, heteroaryl and heteroaryl-C1-C10alkyl; 

R2  is 	 OR9  -NR7R8  or 	; 
R3  is H or C1-C4alkyl; 

where R7  and R8  are each independently selected from 
the group consisting of hydrogen, C1  -Claalkyl, 
C2  -C 1 oalkenyl, 	C2-Cloalkynyl, 	C3  -C8cycloalkyl, 
C3-C8heterocycloalkyl, aryl and heteroaryl, and 

R9  is H or a cation, or C1-Cloalkyl which is unsubstituted 
or substituted with one or more substituents indepen- 
dently 	selected 	from 	the 	group 	consisting 	of 
C3-C6cycloalkyl, heterocycloalkyl, aryl and het- 
eroaryl, 

where any carbon or heteroatom of R', R2, R3, R4, R7, 
R8, R9  is unsubstituted or is substituted with one or 
more 	substituents 	independently 	selected 	from 
C1-C6alkyl, 	C1-C6haloalkyl, 	halogen, -011e°, 

NR5R6, 	 C(0)R1°, 	C(0) oxo, cyan, nitro, 
OR'°, 	 S(0)2R1°, 	NR5R6, -SR'°, -S(0)R1°, 

CONR5R6, -N(R5)C(0)R1°, -N(R6)C(0)0R1°, 
OC(0)NR5R6, -N(R5)C(0)NR5R6, 
SO2NR5R6, 	 C2-Cloalkenyl, -N(R5)S0212.1°, 
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C2-C10alkynyl, 	 C3  -C6cycloalkyl, 
C3-C6heterocycloalkyl, awl, C1-C6alkyl-aryl, het-
eroaryl and C1-C6alkyl-heteroaryl, wherein R5, and 
R6  are as defined in claim 1 and Rwis selected from 
hydrogen, 	C1  -Cloalkyl, 	C2-C10alkenyl, 
C2-C10alkynyl, —C(0)C1-C4  alkyl, —C(0)aryl, 

C(0)heteroaryl, 	C(0)C3  C6cycloalkyl, 	C(0) 
C3 	 Ci  -C6heterocycloalkyl, 	—S(0)2 	-C4 	alkyl, 
C3  -C8cycloalkyl, 	C3  -C8heterocycloalkyl, 
C6-C14aryl, aryl-C1-C10alkyl, heteroaryl and het- 
eroaryl-C1-C10alkyl; 

or a pharmaceutically acceptable salt thereof 
3. A compound according to claim 1 wherein: 
X is 0; 
Y is 0; 
R' and R4  are each independently selected from the group 

consisting of hydrogen, CI-Cioalkyl, C2-C10alkenyl, 
C2-C10alkynyl, C3-C8cycloalkyl, C3  -C8cycloalkyl-C1- 
Cloalkyl, C5  -C8  cycloalkenyl, C5-C8cycloalkenyl-C1- 
C10alkY13 	 C3  -C8heterocycloalkyl, 
C3  -C8heterocycloalkyl-C1-Cloalkyl, 	aryl, 	aryl-C1- 
CioalkYl, heteroaryl and heteroaryl-C1-Cloalkyl; 

R2  is —0R9; 
R3  is H or C1-C4alkyl; 

R9  is H or a cation, or C1  -Cloalkyl which is unsubstituted 
or is substituted with one or more substituents inde-
pendently selected from the group consisting of 
C3-C6  cycloalkyl, heterocycloalkyl, aryl and het-
eroaryl, 

where any carbon or heteroatom of R1, R2, R3, R4, R9  is 
unsubstituted or is substituted with one or more sub- 
stituents independently selected from C1-C6alkyl, 
C1-C6haloalkyl, halogen, 	NR5R6, —OR10, 	oxo, 
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cyano, nitro, -C(0)R1°, 	C(0)0R1°, -SR10, 
S(0)R10, s(0)2  -K  iol  -NR5R6, -CONR5R6, 
N(R5)C(0)R1°, 	C(0)0R1°, 	OC(0) -N(R5) 

NR5R6, 	-N(R5)C(0)NR5R6, -SO2NR5R6, 
N(R5)S02R1°, C2 C2 -C10  alkenyl, 	-C10  alkynyl, 

C3  -C6  cycloalkyl, 	C3  -C6heterocycloalkyl, 	aryl, 
C1-Colkyl-aryl, 	heteroaryl 	and C1-05 	alkyl-het- 
eroaryl, wherein R5, and R6  are the same as defined in 
claim 	1 	and 	Rmis 	selected 	from 	hydrogen, 
C1-C10alkyl, C2-C10alkenyl, C2-C10alkynyl, 	C(0) 
C1-C4alkyl, 	C(0)aryl, 	C(0)heteroaryl, 	C(0) 

-C6cycloalkyl, C3 	 C(0)C3-C6heterocycloalkyl, 
S (0)2C, 	 C3  -C4alkyl, 	 -C scycloalkyl, 

C3  -Csheterocycloalkyl, 	C6-C14aryl, 	aryl-C1- 
C10alkyl, heteroaryl and heteroaryl-C1-C10alkyl; 

or a pharmaceutically acceptable salt thereof 
4. A compound according to claim 1 wherein: 
X is 0; 
Y is 0; 
1{1  and R4  are each independently selected from the group 

consisting of hydrogen, C1  -Cioalkyl, C2-C10alkenyl, 
C2-C10alkynyl, C3-C8cycloalkyl, C3-C8cycloalkyl-C1- 
C10alkyl, C5  -C8cycloalkenyl, C5-C8cycloalkenyl-C1- 
C10alkyl, 	 C3  -C8heterocycloalkyl, 
C3-C8heterocycloalkyl-C1-C1oalkyl, 	aryl, 	aryl-C1- 
C10alkY13 heteroaryl and heteroaryl-C1-C1 oalkYl; 

R2  is 	OR9; 
R3  is H; 

R9  is H or a cation; 
where any carbon or heteroatom of R', R2, R3, R4  is 

unsubstituted or is substituted with one or more sub- 
stituents independently selected from C1-C6alkyl, 
C1  -Cohaloalkyl, halogen, 	OR1°, -NR5R6, oxo, 
cyano, nitro, 	C(0)R1°, 	C(0)01e°, 	SR1°, 
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S(0)R10, 	S(0)2R1°, 	NR6R6, 	CONR5R6, 
—N(R5)C(0)R'°, 	 OC(0) —N(R5)—cppR1°, 
NR5R6, 	—N(R5)c(o)NR5R6, 	so2NR5R6, 

N(R5 	02  Ri°, 	C2-C10alkenyl, 	C2-C10alkynyl, )S 
C3  -Cocycloalkyl, 	C3-C6heterocycloalkyl, 	aryl, 
C1-C6alkyl-aryl, heteroaryl and C1-C6  alkyl-het-
eroaryl, wherein R5, and R6  are the same as defined in 
claim 	1 	and 	R'°is 	selected 	from 	hydrogen, 
C1-C10alkyl, C2-C10alkenyl, C2  -C1 	—C(0) oalkynyl, 
C1-C4alkyl, 	C(0)aryl, 	C(0)heteroaryl, 	C(0) 
C3-C6cycloalkyl, 	C(0)C3-C6heterocycloalkyl, 
—S(0)2C1-C4 	alkyl, 	C3-C8 	cycloalkyl, 
C3-C8heterocycloalkyl, 	C6-C14 	aryl, 	aryl-C1- 
C10alkyl, heteroaryl and heteroaryl-C1-C10alkyl; 

or a pharmaceutically acceptable salt thereof 
5. A pharmaceutical composition which comprises a com- 

pound as described in claim 1 and one or more of pharma-
ceutically acceptable carriers, diluents and excipients. 

6. A compound according to claim 1 which is: 
N-{ [1,3 -bi s(2,6-dichloropheny1)-6-hydroxy-2,4-dioxo-1 , 

2,3,4-tetrahydro-5 -pyrimidinyl] carbonyl} glycine; 
N-({ 1,3 -bi s [(2 -chlorophenyemethy1]-6 -hydroxy-2,4-di- 

oxo-1,2,3,4-tetrahydro-5 -pyrimidinyllcarbonyl)gly- 
cine; 

N-[(6-hydroxy-1,3-bis{ [2-(methyloxy)phenyl]methy1}-2, 
4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl] 
glycine; 

N-[(1,3-bis{ [4 -(1,1 -dimethylethyl)phenyl]methy11-6 -hy-
droxy-2,4-dioxo -1,2,3,4 -tetrahydro-5 -pyrimidinyl)car-
bonyl]glycine; 

N-[(1-(2-biphenyly1)-3-{[4-(1,1-dimethylethyl)phenyl] 
methyl} -6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-py-
rimidinyl)carbonyl]glycine; 
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N-[(1-(2-bromopheny1)-3-1[4-(1,1-dimethylethyl)phe-
nyl]methy11-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-
5-pyrimidinyl)carbonyl]glycine; 

N- [(1-(2,4-dichloropheny1)-3-1[4-(1, 1 -dimethylethyl) 
phenyl]methy1}-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahy-
dro-5-pyrimidinyl)carbonyl]glycine; 

N-[(1-(2,6-dichloropheny1)-3-{ [4-(1 , 1 -dimethylethyl) 
phenyl]methy1}-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahy-
dro-5-pyrimidinyl)carbonyl]glycine; 

N-1[6 -hydroxy-2,4-dioxo-1 -(2-phenylethyl)-3 -(phenylm-
ethyl)-1,2,3,4-tetrahydro-5-pyrimidinyl] 
carbonyl}glycine; 

N-{ [1 -(4-chloropheny1)- 6 -hydroxy-2,4 -dioxo -3 -(phenyl-
methyl)-1,2,3,4-tetrahydro-5 -pyrimidinyl] 
carbonyl}glycine; 

N-{ [1 -1[2,4-bis (methyloxy)phenyl]methyl} -6-hydroxy-
2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tetrahydro-5-pyri-
midinyl]carbonyllglycine; 

N-{ [1 -(4-chloropheny1)-6-hydroxy-4-oxo-3-(phenylm-
ethyl)-2-thioxo- 1,2,3, 4-tetrahydro -5 -pyrimidinyl] 
carbonyllglycine; 

N-(16-hydroxy-2,4-dioxo-3-(phenylrnethyl)-143-(trif-
luoromethypphenyl]-1,2,3,4-tetrahydro-5-
pyrimidinyllcarbonyl)glycine; 

N- { [6-hydroxy-2,4-dioxo -1 -pheny1-3 -(phenylmethyl)- 1 , 
2,3,4 -tetrahydro -5 -pyrimidinyl] carbonyl}glycine; 

N- { [6-hydroxy-1 -(2 -nitropheny1)-2,4-dioxo-3 -(phenylm-
ethyl)-1,2,3,4-tetrahydro-5-pyrimidinyl] 
carbonyl}glycine; 

N-1[1 -[(3 -cyanophenyOmethyl] -6-hydroxy-2,4-dioxo-3 - 
(phenylmethyl)-1,2,3,4- 	tetrahydro-5-pyrimidinyl] 
carbonyl}glycine; 
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N-[(6-hydroxy-2,4-dioxo-3 -(phenylmethyl)-1-1[4-(trif- 
luoromethyl)phenyl]methy11-1,2,3 ,4 -tetrahydro -5 -py-
rimidinyl)carbonyl] glycine; 

N-{ [1 -[(3,4-dichlorophenyemethyl] -6-hydroxy-2,4-di-
oxo -3 -(phenylmethyl)-1,2,3 ,4-tetrahydro -5 -pyrimidi-
nyl] carbonyl }glycine; 

N-1[6-hydroxy-1 -1[3 -(methyloxy)phenyl]methy1}-2,4-
dioxo -3 -(phenylmethyl)-1,2,3,4-tetrahydro-5-pyrim-
idinyl]carbonyllglycine; or 

N-1[1 -[(2,6-dichlorophenyemethyl] -6-hydroxy-2,4-di-
oxo -3 -(phenylmethyl)-1,2,3 ,4-tetrahydro -5 -pyrimidi-
nyl] carbonyl }glycine; or 
a pharmaceutically acceptable salt thereof. 

7. A compound according to claim 1 which is: 
N-1[1 -(1 -acety1-3 -piperidiny1)-3-cyclohexy1-6-hydroxy-

2,4-dioxo-1,2,3,4-tetrahydro-5 -pyrimidinyl] 
carbonyl} glycine; 

N-1[3 -cyclohexy1-6 -hydroxy-2,4-dioxo -1-(1-{ [(phenyl-
methy)oxy] carbonyl } -3 -piperidinye- 1,2,3 ,4-tetrahy-
dro-5-pyrimidinyl] carbonyl }glycine; 

N-{ [3 -cyclohexy1-6-hydroxy-2,4 -dioxo-1 -(3-piperidi- 
ny1)-1,2,3 ,4 -tetrahydro-5 -pyrimidinyl] 
carb onyl} glycine; 

N-1[3 -cyclohexy1-6-hydroxy-2,4-dioxo-1 -(4-piperidi- 
ny1)-1 ,2,3 ,4-tetrahydro-5-pyrimidinyl] 
carbonyl} glycine; 

N-(11 -cyclohexy1-6-hydroxy-313-(4-morpholinyl)pro- 
pyl] -2,4-dioxo-1,2,3,4-tetrahydro-5- 
pyrimidinyl } carb onyl)glycine; or 

N-1[3 -cyclohexy1-6-hydroxy-2,4 -dioxo -1 -(tetrahydro- 
2h-pyran-4-y1)-1,2,3 

	

	 pyrimidinyl] ,4-tetrahydro-5- 
carbonyl}glycine; or 
a pharmaceutically acceptable salt thereof. 
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8. A compound which is N-[(1,3-dicyclohexy1-6-hydroxy- 
2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]gly- 
eine, or a salt thereof 

9. A compound which is N-[(1,3-dicyclohexy1-6-hydroxy- 
2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]gly-
cine. 

10. A compound according to claim 8 which is N-[(1,3- 
dicyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-py-
rimidinyl)carbonyl]glycine, or 

a pharmaceutically acceptable salt thereof 
11. A pharmaceutical composition comprising N-[(1,3- 

dicyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-py-
rimidinyl)carbonyl]glycine, or a pharmaceutically accept- 
able salt thereof, and a pharmaceutically acceptable carrier. 
diluent or excipient. 

12. A compound according to claim 1 which is: 
N-{[6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1-(tetrally-

dro-2h-pyran-4-y1)-1,2,3,4-tetrabydro-5-pyrimidinyl] 
carbonyl}glycine; 

N-({1-cyclohexy1-6-hydroxy-3-[(2-methylphenyeme-
thyl]-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyllcarbonyl)glycine; 

N-[(3 -{[2-bromo-4-(1,1-dimethylethyl)phenyl]methyll-
1-cyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-
5-pyrimidinyl)carbonyl]glycine; 

N-(13-[(2-bromo-5-fluorophenyOmethyl]-1-cyclohexyl-
6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinylIcarbonyl)glycine; 

N-[(3-{[2,4-bis(trifluoromethyl)phenyl]methylI-1-cyclo-
hexyl-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyri-
midinyl)carbonyl]glycine; 

N-[(3-{[2-bromo-5-(methyloxy)phenyl]methyll-1-cyclo-
hexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyri-
midinyl)carbonyl]glycine; 
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N-(13 -(2 -cyclopropylethyl)- 1 44 -(2-furanyephenyl] -6-
hydroxy-2,4 -dioxo-1,2,3 ,4-tetrahydro -5 - 
pyrimidinyllcarbonyl)glycine; 

N-(13 -(2 -cyclopropylethyl)-6-hydroxy- 1 - [4-(2-methyl-1, 
3-thi azol-4 -yephenyl] -2,4 -dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyllcarb onyl)glycine; 

N-(13 -(2 -cyclopropylethyl)-6-hydroxy- 1 - [3-(5-methyl-1, 
2,4-oxadiazol-3 -yl)phenyl] -2,4-dioxo-1,2,3,4 -tetrahy-
dro -5 -pyrimidinyll carb onyl)glycine; 

N-[(1-cyclohexy1-6-hydroxy-2,4-dioxo-3-{ [4-(trifluo-
romethyephenyl]methy11-1,2,3,4-tetrahydro-5-pyrim-
idinyl)carbonyl]glycine; 

N-(13 -(2-cyclopropylethyl)-6-hydroxy-2,4 -dioxo- 1 - [4-
(2-thienyl)phenyl] -1,2,3,4-tetrahydro -5 - 
pyrimidinyllcarbonyl)glycine; 

N-1[3 -(2 -cyclopropylethyl)-6-hydroxy- 1 -(3 -nitrophe-
ny1)-2,4 -dioxo-1,2,3,4-tetrahydro-5 -pyrimidinyl] 
carbonyl}glycine; 

N-({3 -(2 -cyclopropylethyl)-6-hydroxy- 1 - [4-(methyloxy) 
phenyl] -2,4 -dioxo -1,2,3 ,4-tetrahydro -5- 
pyrimidinyll carb onyl)glycine; 

N-(11 -cyclohexy1-3 -[(3,4-difiuorophenyemethyl] -6 -hy-
droxy-2,4-dioxo - 1,2,3,4 -tetrahydro -5-
pyrimidinyllcarbonyl)glycine; 

N-(11 -cyclohexy1-3 -[(2 ,6-di chlorophenyl)methyl] -6-hy-
droxy-2,4-dioxo - 1,2,3,4 -tetrahydro -5 - 
pyrimidinyl}carbonyl)glycine; 

N-(13 - [(2-bromophenyl)methyl] -1 -cycl ohexy1-6-hy-
droxy-2,4-dioxo - 1,2,3,4-tetrahydro -5-
pyrimidinyl } carbonyl)glycine; 

N-[(1 -cyclohexy1-3-{ [4-fluor° -2 -(trifluoromethyl)phe-
nyl]methyl}-6-hydroxy-2,4- dioxo-1,2,3,4-tetrahydro - 
5 -pyrimidinyl)carbonyfiglycine; 
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N-({ 1 -cyclohexy1-3 -[(3 	 -6-hy- ,4-difluorophenyl)methyl] 
droxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 
pyrimidinyl} carbonyl)glycine; 

N-({3 -(2-cyclopropyl ethyl)-6 -hydroxy- 113 -(methyl oxy) 
phenyl] -2,4-dioxo- 1,2,3,4-tetrahydro-5 - 
pyrimidinyl} carbonyl)glycine; 

N-({ 1 -cyclohexy1-3 -[(3,4-dichlorophenyl)methyl] -6-hy- 
droxy-2,4-dioxo -1,2,3,4-tetrahydro-5- 
pyrimidinyl} carbonyl)glycine; 

N-({ 1 -cyclohexy1-3 4(2,3 -difluorophenyl)methyl] -6-hy- 
droxy-2,4-dioxo-1,2,3,4-tetrahydro-5- 
pyrimidinyl} carbonyl)glycine; 

N-({ 1 -cyclohexy1-3 -[4-(1,1 -dimethylethyl)phenyl] -6-hy-
droxy-2,4-dioxo -1,2,3,4-tetrahydro-5-
pyrimidinyl}carbonyl)glycine; 

N- [(1 -cyclohexy1-6-hydroxy-2,4-dioxo -3-pheny1-1,2,3,4-
tetrahydro- 5 -pyrimidinyl)carbonyl]glycine; 

N-{ [3 -cyclohexy1-6-hydroxy- 1 -(1-naphthaleny1)-2,4-di- 
oxo -1,2,3 ,4-tetrahydro-5-pyrimidinyl] 
carbonyl} glycine; 

N-({ 1 -cyclohexy1-3 -[(2, 6-dichlorophenyl)methyl] -6-hy- 
droxy-2,4-dioxo -1,2,3,4-tetrah ydro-5- 
pyrimidinyl} carbonyl)glycine; 

N-{ [1 -cyclohexy1-6-hydroxy-3-(2-naphthaleny1)-2,4-di- 
oxo - 1,2,3 ,4-tetrahydro-5-pyrimidinyl] 
carbonyl} glycine; 

N-({ 1 -cyclohexy1-6-hydroxy-2,4-dioxo -3 -[(2,4,6-trim-
ethylphenyemethyl] - 1,2,3 ,4 -tetrahydro -5 - 
pyrimidinyl } carb onyl)glycine; 

N-({ 1 -cyclohexy1-3 -[(4 -ethylphenyl)methyl] -6-hydroxy-
2,4 -dioxo- 1,2,3,4 -tetrahydro -5 -pyrimidinyl} c arbonyl) 
glycine; 
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N-(11 -cyclohexy1-3 -[(2-ethylphenyl)methyl] -6-hydroxy- 
2,4 -dioxo- 1,2,3 ,4-tetrahydro-5 -pyrimidinyll carbonyl) 
glycine; 

N- [(1 -cyclohexy1-6-hydroxy-3 -1 [4-(1 -methyl ethyl)phe-
nyl] methy11-2,4-dioxo - 1,2,3,4-tetrahydro-5 -pyrimidi-
nyOcarbonyl]glycine; 

N-(11 -cyclohexy1-6-hydroxy-2,4 -dioxo -3 -[(2,4,6-trifluo-
rophenyl)methyl] -1,2,3,4-tetrahydro-5-
pyrimidinyllcarbonyl)glycine; 

N-(11 -cyclohexy1-3 -[(2,4-dimethylphenyl)methy1]-6-hy- 
droxy-2,4-di oxo-1,2,3,4-tetrahydro-5 - 
pyrimidinyl }carbonyl)glycine; 

N-(11 -cyclohexy1-6-hydroxy-2,4 -dioxo-3 -[(5 ,5,8,8-tet-
ramethy1-5,6,7, 8-tetrahydro -2-naphthalenyl)methyl] - 1 , 
2,3 ,4-tetrahydro -5 -pyrimi dinyll carbonyl)glycine; 

N-(13-[(2-chlorophenyl)methy1]-1-cyclohexy1-6-hy-
droxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyllcarbonyl)glycine; 

N-(11 -cyclohexy1-3 -[(2-fluorophenyl)methyl] -6-hy-
droxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyllcarbonyl)glycine; 

N- [(1 -cyclohexy1-3 -1[4 -(1, 1 -dimethylethyl)phenyl]me-
thyl 1-6-hydroxy-2,4-dioxo -1,2,3,4-tetrahydro-5-pyri-
midiny)carbonyl] glycine; 

N-{ [1 -cyclohexy1-6-hydroxy-2,4-dioxo -3 -(phenylm-
ethyl)-1,2,3 ,4-tetrahydro-5-pyrimidinyl] 
carbonyl}glycine; 

N- [(3-1 [3,5 -bi s (methyloxy)phenyl] methyl 1-1 -cyclo - 
hexy1-6-hydroxy-2,4 -dioxo- 1,2,3,4 -tetrahydro-5 -pyri-
midinypc arb onyl] glycine; 

N-{ [1 -cyclohexy1-6-hydroxy-3 -(2-naphthal enylmethyl)-
2,4-dioxo- 1,2,3,4 -tetrahydro-5 -pyrimi dinyl] 
carbonyl} glycine; 
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N-(11 -cyclohexy1-6-hydroxy-3 -[(4-methylphenyeme-
thy1]-2,4-dioxo-1,2,3,4-tetrahydro-5 - 
pyrimidinyllcarbonyl)glycine; 

N-{ [3-(4-biphenylylmethyl)-1 -cyclohexy1-6-hydroxy-2, 
4-dioxo-1 ,2,3 ,4-tetrahydro-5 -pyrimidinyl] 
carbonyl} glycine; 

N-[(3 -{ [441,3 -benzoxazol-2-yl)phenyl]methy11-1 -cyclo-
hexy1-6 -hydroxy-2,4 -dioxo -1,2,3 ,4-tetrahydro -5 -pyri-
midinyl)carbonyliglycine; or 

N-({3-[2-(4-biphenyly1)-2-oxoethyl] -1 -cyclohexy1-6-hy-
droxy-2,4-dioxo-1,2,3,4-tetrahydro-5 - 
pyrimidinylIcarbonyeglycine; or 
a pharmaceutically acceptable salt thereof. 

13. A compound according to claim 1 which is: 
N-{ [3 - { [4 -(1, 1-dimethylethyl)phenyl]methyll -6-hy-

droxy-2,4-dioxo-1-(3-pyridiny1)-1,2,3,4-tetrahydro-5-
pyrimidinylicarbonyllglycine; 

N-1[3- { [4 -(1, 1-dimethylethyl)phenyl]methy11-6 -hy-
droxy-2,4-dioxo-1-(2-thieny1)-1,2,3,4-tetrahydro-5-py-
rimidinylicarbonyllglycine; 

N-1[6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1-(2-pyridi- 
ny1)-1,2,3,4-tetrahydro-5-pyrimidinyl] 
carbonyl} glycine; 

N-{[6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2,3,4-tet- 
rahydro-5-pyrimidinyl]carbonyllglycine; 

N-[(1 -(1, 1-dimethylethyl)-3 -{ [4-(1,1-dimethylethyl)phe-
nyl]methy11-6-hydroxy-2,4- dioxo- 1,2,3,4 -tetrahydro-
5 -pyrimidinyl)carbonyl]glycine; 

n-{ [3 -[(2-bromophenyl)methyl] -1 -(1,1 -dimethylethyl)- 6-
hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5 -pyrimidinyl] 
carbonyl} glycine; 
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N-{ [3 -{ [4-(1, 1-dim ethylethyl)phenyl]methy1}-6-hy- 
droxy- 1-(1 -methylethyl)-2,4-dioxo-1,2,3 ,4-tetrahydro - 
5-pyrimidinyl]carbonyl }glycine; 

N-1[6-hydroxy-1-methy1-2,4-dioxo-3-(phenylmethyl)-1, 
2,3,4 -tetrahydro-5 -pyrimidinyl] carbonyl} glycine; 

N-1[1 -hexy1-6-hydroxy-2, 4-dioxo-3-(phenylmethyl)-1,2, 
3,4 -tetrahydro -5 -pyrimi dinyl] carbonyl} glycine; 

N-{ [1 -ethy1-6-hydroxy-2,4 -dioxo-3 -(phenylmethyl)-1,2, 
3,4 -tetrahydro -5 -pyrimidinyl] carbonyl} glycine; 

N-{ [6-hydroxy-2,4-dioxo -3 -(phenylmethyl)-1 -propyl-1 , 
2,3 	-5 -pyrimi dinyl] carbonyl} glycine; ,4-tetrahydro 

N-{ [1 -buty1-6-hydroxy-2,4-dioxo-3-(phenylmethyl)-1,2, 
3,4-tetrahydro -5 -pyrimidinyl]carb onyl} glycine; 

N-1[1 -cyclohexy1-3 -(1, 1 -dimethylpropy1)-6-hydroxy-2, 
4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl] 
carbonyl } glycine; 

N-[(1 -cyclohexy1-6-hydroxy-2,4-dioxo- 1,2,3,4-tetrahy-
dro-5-pyrimidinyl)carb onyl] glycine; 

N-[(1 -cyclohexy1-3-hexy1-6-hydroxy-2,4-dioxo- 1,2,3,4-
tetrnhydro-5 -pyrimidinyl)carbonyl] glycine; 

6-[5-{ [(carboxymethyl)amino] carbonyl} -3 -cyclohexy1-6- 
hydroxy-2,4-dioxo-3,4-dihydro-1(2h)-pyrimidinyl] 
hexanoic acid; or 

6-[5-{ [(carboxymethyl)amino]carbonothioy11-3-cyclo-
hexy1-6-hydroxy-2,4-dioxo-3,4-dihydro-1(2h)-pyrim- 
idinyl]hexanoic acid; or 
a pharmaceutically acceptable salt thereof 

14. A compound according to claim 1 which is: 
N-{ [1 -cyclohexy1-3 -(3,3 -dimethy1-2 -oxobuty1)- 6-hy- 

droxy-2,4-dioxo - 1,2,3,4 -tetrahydro-5 -pyrimidinyl] 
carbonyl} glycine; 

N-({3 42(1 -benzofuran-2-y1)-2-oxoethyl] - 1 -cycl ohexyl-
6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5 - 
pyrimidinyl} carbonyl)glycine; 
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N-(13 42 -(4-cyanopheny1)-2-oxoethy1]-1-cyclohexyl -6-
hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5 - 
pyrimidinyllcarbonyl)glycine; 

N-(11 -cyclohexy1-3 [2-(4-fluoropheny1)-2-oxoethyl]-6-
hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5 - 
pyrimidinylIcarbonyl)glycine; 

N-(11-cyclohexy1-6-hydroxy-3-[2-(4-methylpheny1)-2-
oxoethyl]-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyllcarbonyl)glycine; 

N-[(1-cyclohexy1-6-hydroxy-3-12-[4-(methyloxy)phe-
ny1]-2-oxoethy11-2,4-dioxo-1,2,3,4-tetrahydro-5-pyri-
midinyl)carbonyl]glycine; or 

N-1[1-cyclohexy1-6-hydroxy-2,4-dioxo-3-(2-oxo-2-phe-
nylethyl)-1,2,3,4 -tetrahydro -5 -pyrimidinyl] 
carbonyl}glycine; or 
a pharmaceutically acceptable salt thereof 

15. A compound according to claim 1 which is: 
N-1[1,3-bis(2-cyclopropylethy1)-6-hydroxy-2,4-dioxo-1, 

2,3,4-tetrahydro-5-pyrimidinyl]carbonyllglycine; 
N-1[3-cyclohexy1-6-hydroxy-2,4-dioxo-1-(4-phenylcy-

clohexyl)-1,2,3,4-tetrahydro-5-pyrimidinyl] 
carbonylIglycine; 

N-(11 -[1,1'-bi(cyclohexyl)-4 -y1]-3-cyclohexy1-6 -hy-
droxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinylIcarbonyl)glycine; 

N-(13-cyclohexy1-6-hydroxy-1-[trans-4-(methyloxy)cy-
clohexyl]-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyllcarbonyl)glycine; 

N-1[3-cyclohexy1-1-(4,4-dimethylcyclohexyl)-6-hy-
droxy-2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl] 
carbonyl}glycine; 
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3- [5 -1[(carboxymethyl)amino]carbonyll -3 -cyclohexy1-4-
hydroxy-2,6-dioxo-3,6-dihydro- 1 (2h)-pyrimidinyl]cy-
clohexanecarboxylic acid; 

N-1[1 -cyclohexy1-6-hydroxy-3 -(1 -methylcyclohexyl)-2, 
4-dioxo- 1,2,3,4-tetrahydro-5 -pyrimidinyl] 
carb onyl} glycine; 

cis-4- [3 -cyclohexy1-5-(1[2-(ethyloxy)-2-oxoethyl] 
amino} c arbony1)-4-hydroxy-2,6-dioxo-3,6-dihydro- 1 
(2h)-pyrimidinyl] cyclohexanecarboxylic acid; 

N-1[1 -cyclohexy1-3 -(4-ethylcyclohexyl)-6-hydroxy-2,4-
dioxo-1,2,3,4-tetrahydro-5 -pyrimidinyl] 
carb onyl} glycine; 

4- [5 -{[(carboxymethyl)amino]carbonyll -3 -cyclohexy1-4 - 
hydroxy-2,6-dioxo-3,6-dihydro- 1 (2h)-pyrimidinyl]cy- 
clohexanecarboxylic acid; 

N-1[1 -cyclohexy1-3 -(2,3-dimethylcyclohexyl)-6-hy-
droxy-2,4-dioxo-1,2,3,4-tetrahydro-5 -pyrimidinyl] 
carbonyl} glycine; 

N-[(1,3-dicyclopenty1-6-hydroxy-2,4-dioxo-1,2,3,4-tet-
rahydro-5-pyrimidinyl)carbonyl]glycine; 

N-[(1,3-dicyclohepty1-6-hydroxy-2,4-dioxo-1,2,3,4-tet-
rahydro-5-pyrimidinyl)carbonyl]glycine; 

N-1[1 -cyclohexy1-6-hydroxy-3 -(2-methylcyclohexyl)-2, 
4-dioxo - 1,2,3,4-tetra hydro-5 -pyrimidinyl] 
carb onyl} glycine; 

N-[(3-cyclohexy1-1-cyclopenty1-6-hydroxy-2,4-dioxo-1, 
2,3 ,4-tetrahydro-5 -pyrimidinyl)carbonyl]glycine; 

N-[(1-cyclobuty1-3-cyclohexy1-6-hydroxy-2,4-dioxo-1,2, 
3,4-tetrahydro-5 -pyrimidinyl)carbonyl]glycine; 

N- [(3-cyclohexy1-1 -cyclopropy1-6-hydroxy-2,4-dioxo -1, 
2,3,4 -tetrahydro-5 -pyrimidinyl)carbonyl]glycine; 

N-1[1 -cyclohexy1-6-hydroxy-3 -(3-methylcyclohexyl)-2, 
4-dioxo - 1,2,3,4-tetrahydro -5 -pyrimidinyl] 
carbonyl}glycine; 
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N-(11-[(1r,2r,4s)-bicyclo[2.2.1]hept-2-y1]-3-cyclohexy1-
6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinyllcarbonyl)glycine; 

N-[(3-cyclohexy1-6-hydroxy-2,4-dioxo-l-tricyclo 
[3.3.1.13'7]dec-1-y1-1,2,3,4-tetrahydro-5-pyrimidinyl) 
carbonyl] glycine; 

N-[(3-cyclohepty1-1-cyclohexy1-6-hydroxy-2,4-dioxo-1, 
2,3,4-tetrahydro-5-pyrimidinyl)carbonyl]glycine; 

N-{ [1-cyclohexy1-3-(cyclohexylmethyl)-6-hydroxy-2,4-
dioxo-1,2,3,4-tetrahydro-5 -pyrimidinyl] 
carbonyllglycine; 

N-(11-cyclohexy1-3-[4-(1,1-dimethylethyl)cyclohexyl]-
6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-5-
pyrimidinylIcarbonyl)glycine; 

N-{ [1-cyclohexy1-6-hydroxy-3-(4-methylcyclohexyl)-2, 
4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl] 
carbonyl} glycine; 

N-{ [1-cyclohexy1-3-(2-cyclohexylethyl)-6-hydroxy-2,4-
dioxo-1,2,3,4-tetrahydro-5 -pyrimidinyl] 
carbonyl}glycine; 

N-I[1-cyclohexy1-3-(2-cyclopropylethyl)-6-hydroxy-2,4-
dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl] 
carbonyl}glycine; 

ethyl n-[(1,3-dicyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-
tetrahydro-5-pyrimidinyecarbonothioyfiglycinate; or 

N-[(1,3-dicyclohexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tet- 
rahydro-5-pyrimidinyl)carbonothioyl]glycine; or 
a pharmaceutically acceptable salt thereof. 
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16. A compound according to claim 1 which is: 
N- { [1,3 -b i s (1, 1 - dimethylpropy1)-6 -hydroxy -2 	-dioxo - 1 ,4 	, 

2,3 ,4 -tetrahydro -5 -pyrimi dinyl] carbonyl I glycine ; 
N-[(1,3-dibuty1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro-

5-pyrimidinyl)carbonyl]glycine; 
N-{ [6-hydroxy - 1 ,3 -bis(2-methylpropy1)-2,4-dioxo- 1,2,3, 

4-tetrahydro -5 -pyrimi dinyl] carb onyl I glycine ; 
N-{ [1,3 -bi s ( 1 - ethylpropy1)- 6-hydroxy-2,4 -dioxo- 1,2,3 ,4 - 

tetrahydro-5 -pyrimidinyl] carb onyl 1 glycine ; 
N- { [1,3 -bi s( 1 - ethylpropy1)- 6-hydroxy-2,4 -dioxo- 1, 2,3 ,4 - 

tetrahydro -5 - pyrimidinyl] carbonyl}glycine; 
N- { [6 -hydroxy-2,4 -di oxo - 1 ,3 -bi s( 1 -propylbuty1)- 1 ,2,3 ,4 - 

tetrahydro-5 - pyrimidinyl] carbonyl}glycine; 
N-[(1,3-dihexy1-6-hydroxy-2,4-dioxo-1,2,3,4-tetrahydro- 

5-pyrimidinyl)carbonyl]glycine; 
N- { [6 -hydroxy- 1 ,3 -bi s(3 -methylbuty1)-2 ,4 -dioxo - 1, 2 ,3 , 

4 -tetrahydro -5 - pyrimidinyl] carbonyl I glycine; or 
N-{ [6 -hydroxy- 1 ,3 -bi s(1 -methyl ethyl)-2 ,4 -di oxo - 1 ,2,3 ,4 - 

tetrahydro - 5 - pyrimidinyl] carbonyl Iglycine; or 
a pharmaceutically acceptable salt thereof 
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