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PHARMACEUTICALLY ACTIVE QUINAZOLINE COMPOUNDS 

This invention relates to novel compounds, processes for their preparation, 

compositions containing them and their use as phannaceuticals. 

s According to the invention, we provide a compound of fonnula I: 

10 

IS 

wherein-

R1 and R19 independently represent hydrogen. alkyl Cl to 6. alkoxy Cl to 6, 

alkylthio C 1 to 6. halogen, hydroxyl or amino; 

R3 represents phenyl. a 6-membered heterocyclic aromatic ring containing 

one or two nitrogen atoms. or a S-membered heterocyclic ar:omatic ring containing 

1 to 3 heteroatoms selected from 0. N and S, which phenyl or heterocyclic 

aromatic ring may be optionally substituted by alkyl Cl to 6. alkoxy Cl to 6, 

halogen. hydroxyl. alkylthio Cl to 6, cyano. trifluoromethyl, nitro, 

hydroxymethyl, amino, a group -{CH2)c·NHC02Rio, a group -(CHi)c·NR5R6
, 

or a group-C02R 11
• 

or R3 represents hydrogen or alkyl C 1 to 8. which alkyl group may be 

optionally substituted by amino or a group-NHC02R 10
; and 

R4 represents hydrogen or alkyl CI to 6; 
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or R3 and R4 taken together represent a group (CH:z)&Z·(CH:z)b; 

c represents an integer 0 to 2; 

a and b independently represent an integer 1 to 3; 

Z represents CH2, NH, a group >N(CHvnYRt3
, a group >NCOX(CHvnYR13

, 

a group >NCSX(CH2)n YR13
, or a group >NCNHX(CH2)n YR13

; 

X represents O. S or a bond; 

Y represents O. S. SO, S02, NR9 or a bond;. 

n represents an integer 0 to 6; 

R13 represents alkyl Cl to 6, alkyl Cl to 6 substituted by one or more halogen 

atoms, cyano. quinolyl, phenyl. naphthyl, a 6-membercd heterocyclic aromatic 

ring containing one or two nitrogen atoms, a 5-membered heterocyclic aromatic 

ring containing 1 to 3 hetcroatoms selected from 0. N and S. or a benzene ring 

fused with a 5-membered heterocyclic aromatic ring containing 1 to 3 heteroatoms 

selected from 0, N and S; 

or R 13 may be ;is defined save that when it contains one or more aromatic 

rings. said rings may be optionally substituted by one or more groups selected 

from alkyl CI to 6. halogen, cyano. nitro. hydroxyl. alkoxy C 1 to 6, 

ttifluoromethyl, trifluoromethoxy, methanesulphonyl, sulphamoyl, --NR 1"R.15
, 

-COOR 16 or--CONR7R1
; 

or R 13 may represent a phenyl ring, a 6-membered beterocyclic aromatic ring 

containing one or two nitrogen atoms. or a S-membered heterocyclic aromatic ring 

containing 1to3 heteroatoms selected from 0, N and S substituted by­

benzyJoxy or optionally substituted phenyl. or 
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an optionally substituted S-membered heterocyclic aromatic ring 

containing 1to3 heteroatoms selected from O. N and S, 

wherein the optional substituents are alkyl Cl to 6, halogen, cyano, nitro, 

hydroxyl, alkoxy Cl to 6, trifluoromethyl and trifluoromethoxy; 

or R13 may be as defined save that when it contains a heterocyclic aromatic 

ring containing at least one nitrogen atom. said ring may be optionally substituted 

by one or more oxo groups adjacent to the nitrogen. the ring being attached to the 

remainder of the molecule through one of the nitrogen atoms or otherwise; 

R2
, R5

• R6
• R11

• R9
, R14

, R15 and R16 independently represent hydrogen or 

alkyl Cl to 6; 

in addition, when Y represents NR9
, -i'\lR9R13 may together represent a 

pyrrolidine or piperidine ring; 

R 10 represents alkyl C 1 to 6; and 

R7 and R8 independently represent hydrogen. alkyl Cl to 6 or phenyl 

optionally substituted by one or more groups selected from alkyl C 1 to 6. halogen, 

cyano. nitro. hydroxyl. alkoxy Cl to 6, tritluoromethyl and trifluoromethoxy; 

provided that-

(a) when R3 and R'' taken together represent a group (CH2)1·Z·(CHz)b, in which 

Z .represents a group >NCOX(CH2)n YR13
, a group >NCSX(CH:i>n YR13~ or a group 

>NCNHX(CH~n YR 13 in which neither X nor Y represents a bond then n 

represents an integer 2 to 4; and 

(b) when R3 and R" taken together represent a group (CH2)3Z·(CH2)b, in which 

Z represents a group >NCOX(CH:i)n YCN, a group >NCSX(CHi)n YCN, or a 
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group >NCNHX(CHun YCN, then Y represents a bond and either X also 

represents a bond or X does not represent a bond and n represents an integer 1 to 

4· 
' , 

or a pharmaceutically acceptable salt thereof, 

s for use as a pharmaceutical. 

Compounds of formula A: 

A 

wherein R3 represents phenyl or benzyl, 

have already been disclosed by Finch et al. (1971), J. Org. Chem .• 36, 1463-1465. 

10 Likewise compounds of formula B: 

R' 
B 

wherein R 1 represents hydrogen or chloro, 

have been disclosed by Carrington (1955), J.. Chem. Soc .. 2527-2528. Neither paper 

gives any useful pharmaceutical propenies of the compounds. 

is Thus in a further aspect of the invention we provide a compound of fonnula I: 



5 

10 

15 

W097/14'86 PCT/GB96/02496 
s 

wherein-

R1 and R19 independently represent hydrogen, alkyl Cl to 6, alkoxy Cl to 6, 

alkylthio Cl to 6, halogen, hydroxyl or amino; 

R3 represents phenyl. a 6-membered heterocyclic aromatic ring containing 

one or two nitrogen atoms, or a 5-membered heterocyclic aromatic ring containing 

1 to 3 heteroatoms selected from 0, N and S. which phenyl or heterocyclic 

aromatic ring may be optionally substituted by alkyl Cl to 6, alkoxy Cl to 6, 

halogen, hydroxyl. alkylthio C 1 to 6. cyano. ttitluoromethyl, nitro, 

hydroxymethyl, amino. a group -(CH2)c·!'i1iCO:R 10
• 3 group --<CH2)i:·NR5R6

, 

or a group-CO:?R11
• 

or R3 represents hydrogen or alkyl Cl to It "h1.::h illk)·l group may be 

optionally substituted by amino or a group--:'iHCO:?R 10
; and 

R4 represents hydrogen or alkyl Cl to 6; 

J .a or R and R taken together represent a group (CH2)1·Z·(CH2)b; 

c represents an integer 0 to 2; 

a and b independently represent an integer 1 to 3; 

Z represents CH;:i. NH. a group >N(CH:i)nYR13
• a group >NCOX(CH:z)nYR13

• 

a group >NCSX(CH:?)n YR13
• or a group >NCNHX(CHz>n YR13

; 
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X represents 0, S or a bond; 

Y represents 0, S, SO, S02, NR9 or a bond; 

n represents an integer 0 to 6; 

PCT/GB96/024'6 

R 13 represents alkyl C 1 to 6, alkyl C 1 to 6 substituted by one or more halogen 

atoms, cyano. quinolyl, phenyl, naphthyl, a 6-membered heterocyclic aromatic 

ring containing one or two nitrogen atoms. a S-membered heterocyclic aromatic 

ring containing 1 to 3 heteroatoms selected from o. N and S, or a benzene ring 

fused with a 5-membered heterocyclic aromatic ring containing 1 to 3 heteroatoms 

selected from 0, N and S; 

or R 13 may be as defined save that when it contains one or more aromatic 

rings, said rings may be optionally substituted by one or more groups selected 

from alkyl Cl to 6, halogen. cyano, nitto, hydroxyl, alkoxy Cl to 6, 

trifluoromethyl, trifluoromethoxy, methanesulphonyl. sulphamoyl. -NR14R.15
• 

~OOR16 or--CONR7R8
; 

or R 13 may represent a phenyl ring, a 6-membered heterocyclic aromatic ring 

containing one or two nitrogen atoms. or a 5-membered heterocyclic aromatic ring 

containing 1to3 heteroatoms selected from 0, N and S substituted by­

benzyloxy or optionally substituted phenyl, or 

an optionally substituted 5-membered heterocyclic aromatic ring 

containing l to 3 heteroatoms selected from 0, N and S, 

wherein the optional substituents are alkyl Cl to 6. halogen, cyano. nitro, 

hydroxyl~ aJkoxy CI to 6, trifluoromethyl and trifluoromethoxy; 



s 

10 

15 

20 

W097/14686 PCf/GB9'6/02496 

7 

. or R 13 may be as defined save that when it contains a heterocyclic aromatic 

ring containing at least one nitrogen atom, said ring may be optionally substituted 

by one or more oxo groups adjacent to the nitrogen, the ring being attached to the · 

remainder of the molecule through one of the nitrogen atoms or otherwise; 

R2
• R5

, R6
, R11

, R9
, R14

, R15 and R16 independently represent hydrogen or 

alkyl Cl to 6; 

in addition. when Y represents NR1
'. --t"lR. 9R 13 may together represent a 

pyrrolidine or piperidinc ring; 

R10 represents alkyl Cl to 6; and 

R7 and R1 independently represent hydrogen. alkyl Cl to 6 or phenyl 

optionally substituted by one or more groups selected from alkyl C 1 to 6, halogen, 

cyana, nitto, hydroxyl, alkoxy C 1 to 6. trifluoromethyl and ttifluoromethoxy; 

provided that-

(a) when R3 and R" taken together represent a group (CH2).-Z·(CHi}b, in which 

Z represents a group >NCOX(CH2)n YR13
• a group >NCSX(CH2) 11 YR13

• or a group 

>NCNHX(CH2)n YR 13 in which neither X nor Y represents a bond then n 

represents an integer 2 to 4; and 

(b) when R3 and R4 taken together represent a group (CHi)11·Z·(CH2)b, in which 

Z represents a group >NCOX(CH:iJn YCN. a group >NCSX(CH2)n YCN, or a 

group >NCNHX(CHi.>n YCN, then Y represents a bond and either X also 

represents a bond or X does not represent a bond and n represents an integer I to 

4; 

(c) when R1
, R19

, R2 andR4 represent hydrogen. R3 does not represent phenyl; and 
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( d) when R 1 represents hydrogen or chloro, and R 19 and R2 repesent hydrogen, R3 

and R4 do not both represent methyl; 

or a pharmaceutically acceptable salt thereof. 

We prefer R3 and R4 taken together to represent a group (CHz)1·Z·(CHz)b, in which Z 

s represents a group >NCO(CH2)nR13
, a group >NCS(CH;zhR13

, or a group 

>NCNH(CHi)nR13 and R13 represents optionally substituted phenyl, fury!, tbienyl, 

thiazolyl, isoxazolyl, isothiazolyl, thiadiazolyl, pyridyl or pyrazinyl. In such a case, we 

prefer n to represent zero, and R 13 to represent substituted phenyl, wherein the substituent 

is in the para position. 

10 We prefer R1 and R19 independently to represent hydrogen or halogen, more preferably 

at least one of R1 and R19 representing fluoro or chloro. R1 may especially represent 

5-tluoro or 5-chloro, and in particular R1 may represent 5-fluoro and R19 8-tluoro. 

When R3 and R4 taken together represent a group (CH2)1 ·Z·(CHJ)b• we prefer a and b 

each to represent 2. 

, 
1s We prefer R- to represent hydrogen. 

When R'' represents hydrogen, we prefer R3 to represent ethyl, isopropyJ, cyclopropyl 

or cyclobutyl; or furyl, thienyl or substituted phenyl wherein the substituent is fluoro or 

hydroxyl. 

Alternatively, when R3 and R4 taken together may represent a group (CH2).-Z·(CHzlb. 

20 in which Z represents a group >NC02(CH:zlnYR13 or >NCSO(CH:zlnYR13
• In such a case, 

we prefer n to represent 0, Y to represent a bond and R13 to represent alkyl Cl-6 or 

chloroalkyl C3-6; or n may represent 2, Y represent oxygen and R 13 represent optionally 

substituted phenyl. 
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In one particular aspect of the invention, we provide a compound of formula IA: 

wherein-

R1 represents hydrogen, alkyl Cl to 6, alkoxy Cl to 6 or halogen; 

a and b independently represent an integer 1to3; 

5 X represents 0. S or a bond; 

Y represents 0, S, NR9 or a bond; 

n represents an integer 0 to 4; 

R 13 represents alkyl Cl to 6, cyano, trifluoromethyl, phthalimido. quinolyl, 

phenyl, a 6-membered heterocyclic aromatic ring containing one or two nitrogen 

10 atoms, a 5-membered heterocyclic aromatic ring conraining 1 to 3 heteroatoms 

selected from 0, N and S or a benzene ring fused with a 5·membered heterocyclic 

aromatic ring containing 1 to 3 heteroatoms selected from 0, N and S; 

or R13 may be as defined save that when it contains one or more aromatic rings, 

said rings may be optionally substituted by one or more groups selected from alkyl C 1 

1s to 6, halogen, cyano, nitre, hydroxy, alkoxy Cl to 6, trifluoromethyl, 

trifluoromethoxy, sulphonylmethyl, sulphonylamino, -NR14R.15
, --COOR16 or 

--CONR7R8
; 
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or ~ 13 may represem a phenyl ring substituted by benzyloxy or optionally 

substituted phenyl or an optionally substituted 5-membered heterocyclic aromatic ring 

containing 1 to 3 heteroatoms selected from 0, N and S, wherein the optional 

substituents are alkyl Cl to 6, halogen, cyano, nitre. hydroxy, alkoxy Cl to 6, 

s trifluoromethyl and tritluoromethoxy; 

R2
, R14, R15

, R 16 and R9 independently represent hydrogen or alkyl Cl to 6; 

in addition, when Y represents NR9
, -NR9R.1

J may together represent a 

pyrrolidine or piperidine ring; and 

R7 and R1 independently represent hydrogen, alkyl Cl to 6 or phenyl optionally 

10 substituted by one or more groups selected from alkyl CI to 6. halogen, cyano. nitto. 

hydroxy, alkoxy Cl to 6 and trifluoromethyl; 

provided that-

(a) when neither X nor Y represents a bond then n represents 311integer2 to 4; 

(b) when R13 represencs cyano then Y represents a bona 3.nd either X also 

IS represents a bond or X does not represent 3 bonJ .inJ n represents an integer l to 

4· • 

and phannaceutically acceptable salts thereof. 

In a funher aspect of the invention. we provide a compound of formula IB: 

18 

20 wherein-
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R 1 represents hydrogen, alkyl Cl to 6, alkoxy Cl to 6, alkylthio Cl to 6 or halogen; 

R3 represents phenyl or a six membered heterocye:lic aromatic ring containing I to 3 

nitrogen atoms, which phenyl or heterocyclic aromatic ring may be optionally 

substituted by alkyl Cl to 6, alkoxy Cl to 6, halogen, hydroxy, alkylthio Cl to 6, cyano, 

trifluoromethyl, nitro, hydroxymethyl or a group-NR5R6
• 

or R3 represents a five membered heterocyclic aromatic ring containing 1 to 3 

heteroatoms selected from 0, N or S optionally substituted by alkyl C 1 to 6 or halogen, 

or R3 represents hydrogen or alkyl Cl to 8; and 

R2
, R4

, R5 and R6 independently represent hydrOgen or alkyl Cl to 6; 

10 or a pharmaceutically acceptable salt thereof, 

for use as a pharmaceutical. 

IS 

According to the invention we also provide a process for the preparation of a 

compound of formula I. or a pharmaceutically acceptable salt thereof. which comprises: 

(a) reaction ofa compound offonnula II: 

NH2 

wherein R1
, R2 and R19 are as defined above. 

or an acid salt thereof. 

with a compound of formula III: 

II 
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or a protected derivative thereof; 
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III 

(b) preparation of a compound of formula I wherein R2 represents alkyl C 1 to 6 by 

s alkylation of a corresponding compound of formula I wherein R2 is hydrogen; 

(c) preparation of a compound of formula I in which one or more of the 

substituents contains an amino group by reduction of the corresponding nitro or azido 

compound; 

(d) preparation of a compound of formula I wherein R13 contains a substituent 

10 ~ONR7R8 by reaction of a compound of formula I wherein R13 contains a 

substituent-COOH with an amine R7R8NH; 

(e) preparation of a compound of formula I where R3 and R4 together represent 

(CH2).Z(CH:Jb and Z represents >NCOX(CH2)n YR13 by reaction of a .compound of 

formula I where R3 and R'' together represent (CH2}1Z(CH2}b and Z represents >NH 

1s with a compound of formula IV: 

R '3y(CH:z).,XCOL IV 

wherein R 13
, X, Y and n are as defined above and L is a leaving group; 

20 (f) preparation of a compound of formula I where R3 and R4 together represent 

(CH2).,Z(CH2)b and Z represents >NS02R
13 by reaction of a compound of formula I 
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where R
3 

and R
4 

together represent (CH2).Z(CH2'b and Z represents >NH with a· 

compound of formula V: 

v 

wherein R 1
3 is as defined above and L is a leaving group; 

(g) preparation of a compound of formula I wherein R3 or R 13 represents a ring 

substituted by a group-COOR11 or-COOR16 respectively and R 11 or R 16 represents 

alkyl Cl to 6 by esterification of the compound where R 11 or R16 represents hydrogen; 

(h) deprotection of a compound of formula I wherein one or more atoms is 

protected; 

(i) reaction of a compound of fonnula XXII: 

XXII 

L" 

wherein R 
1
• R

2
, R

3
• R"' and R 19 are as defmed above. and L" is a leaving group, 

or a protected derivative thereof. 

with ammonia or a deprotonated derivative thereof; 

(j) deoxygenation of the tautomeric compounds of formula XXVIII(a) or 

XXVIII(b): 
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Fi' R2 
I R3 I R3 
~R

4 

- N~' -~"' - ~OH Rt 0 Rt 
NH2 NH 

XXVIII(a) 

R2 
I R3 

~R' --NH -
Rt I Rt 

"'OH H~OH 

XXVIIl(b) 

h · I 2 l -' 19 
w erem R , R , R • R and R are as defined above. 

or a protected derivative thereof; or 

(k) preparation of a compound of formula I in which R:? and R4 both represent 

s hydrogen by reduction of a compound of formula XXIX: 

XXIX 

wherein R 1, R3 and R 19 are as def med above. 

or a protected derivative thereof; 
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and where desired or necessary converting the resultant compound of formula I, or. 

another salt thereof, to a pharmaceuti~y acceptable salt thereof, or vice versa. 

In process {a) the reaction of compouiids of formulae II and III may be carried out by 

stUring the reactants in an inert solvent at a temperature between room temperature and the 

s boiling point of the solvent, or without solvent at a temperature between room temperature 

and 200 °C for a period of 1 to 72 hours, or until reaction is complete. We have found that 

it is frequently desirable to use the carbonyl compound III in protected form as an acetal or 

ketal; we find the ethylene ketal to be particularly suirable for ketones. Ethylene ketals may 

be formed readily by condensing a ketone with ethylene glycol under conditions well 

10 known in the art. 

In process (b) the alkylation reaction may be performed by processes well known iri 

the art. For example. the amine can be reacted with an alkyl halide. especially the bromide 

or iodide. 

In process (c) the reduction may be carried out c::nalyticall~· by stirring the reactant in 

1s an inert solvent under an atmosphere of hydrogen in the presence of a metal catalyst. or for 

example by the action of a metal or metal halide (e.g. iron. tin or tin(Il) chloride) in an 

acid, e.g. hydrochloric acid. 

In process (d) the reaction of the acid and amine may be carried out in an inert solvent 

in the presence of a condensing agent, for example N .N'-carbonyldiimidazole or dicyclo-

20 hexylcarbodiimide, or the acid may be first activated by conversion to e.g. and acyl 

chloride before reaction with the amine. 

In processes (e) and {t) the reaction may be performed by combining the reactants in 

an inert solvent at ambient temperature in the presence of a base e.g. pyridine or triethyl-
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amine. Although a number ofleaving groups L might be suitable we prefer that L represent 

a halogen. especially chlorine or bromine. 

In process (g) the esterification reaction may be performed under conditions well 

known to a person skilled in the art. For example, the acid. which may be optionally 

s activated (e.g. as the acyl chloride). may be reacted with an appropriate alcohol under 

conditions of acid or basic catalysis. 

In process (h), protecting groups for amines and hydroxyl groups include, alkyl, 

aralkyl, acyl, alkoxyacyl, alkylsulphonyl, arylsulphonyl and trialkylsilyl. When the group 

is alkyl, acyl, or alkoxyacyl this group may be removed by hydrolysis. Aralkyl groups may 

10 be remove by hydrogenolysis. Alkylsulphonyl or arylsulphonyl groups may be removed by 

reduction with, for example, zinc and acetic acid or sodium and ammonia. Trialkylsilyl 

groups may be removed by reaction with tetra-n-butylammonium fluoride. Other 

protecting groups and further details of processes for their removal may be found by 

reference to the standard text ·•Protecting Groups in Orgamc Synthesis··. 2nd. Edition 

is (1991) by Greene and Wuts. 

In process (i), suitable leaving groups L" include chlorine. alkoxy, alkylthio and 

tritluoromethanesulphonyloxy. The reaction may be carried out with ammonia in a solvent, 

or with a metal amide salt. 

In processes (j) and (k), any suitable means of reduction may be used, such as catalytic 

10 hydrogenation or reaction with a hydride reagent. 

Salts of compounds of formula I may be fanned by reacting the free base or a salt 

thereo( vi.ith one or more equivalents of the appropriate acid. The reaction may be carried 

out in a solvent or medium in which the salt is insoluble e.g. diethyl ether or in a solvent in 
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which the salt is soluble e.g. dioxane. ethanol, tetrahydrofuran or water, or a mixture of 

solvents which may be removed in WJcuo or by freeze diying. The reaction may be a 

metathetical process or it may be carried out on an ion exchange resin. 

Compounds of formula II may be prepared by reduction of compounds of formula VI: 

VI 
NOH 

wherein R1
• R2 and R19 are as defined above. 

This reaction process may be perfonned by treating the compound with Raney nickel 

and hydrogen gas in a. polar solvent e.g. ethanol at elevated temperature and pressure, 

typically 65 °C and 3 annospheres pressure. Alternative reaction procedures which are 

10 considered suitable include treaunent of the compound of formula VI under a hydrogen 

atmosphere with palladiwn on charcoal or rhodium on alumina. 

Compounds of formuJa VI may be prepared by reaction of a compound of formula 

VII: · 

Rtx1 ~ NHR2 

I VII 
h 

R1 CN 

1 s wherein R 1, R2 and R 19 are as defined above, 

with hydroxylamine hydrochloride. 

In this reaction the two reactants may be heated in the presence of a base. such as 

sodium methoxide in a solvent e.g. methanol. 
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Alternative preparation methods for compounds of fonnula II include, reaction of a 

compound of fonnula VII with ammonium chloride in the presence of a trialkylaluminium 

reagent, or reaction of a compound formula VII with a primary alcohol e.g. ethanol in the 

presence of acid and subsequent treatment with ammonium chloride. 

s Compounds of fonnula II in which R 19 is 5-hydroxy may be prepared by reduction of a 

benzisoxazole derivative of fonnula Vlll: 

VIII 

in which R represents ~'102, to give the compound in which R2 represents hydrogen, 

or-NHR2 and R1 and R2 are as previously defined. 

10 In this reaction the reduction may be carried out by stirring the compound of formula 

15 

VIII with Raney nickel under hydrogen in a polar solvent e.g. ethanol at elevated tempera­

tures and pressures typically 65 °C and 3 atmospheres pressure. 

Compounds of fonnula. vm may be prepared by reaction of a compound of fonnula 

IX: 

R 

IX 
CN 

L' 

wherein Rand R1 are as defined above and L' is a leaving group. particularly halogen 

or nitre, with an alkyl ester of N-hydroxycarbamic acid. This process is preferably canied 
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out in an aprotic, polar solvent e.g. DMF with a basic catalyst e.g. an alkali metal 

hydroxide. We have found the tert-butyl ester of N-hydroxycarbamic acid to be particularly 

favourable for this process. 

Compounds of formula VII where R2 represents alkyl C 1 to 6 may be prepared by 

s alkylation of the corresponding compounds where R2 represents hydrogen. Alternatively a 

compound of formula VIl where R2 represents alkyl Cl to 6 may be prepared by alkylation 

of an amide of formula VII': 

VII' 

wherein R 1 and R 19 are as defined above and R2 represents hydrogen, 

10 followed by hydrolysis of the amide. 

The alkylation reaction may be performed by treating the compound of formula VII or 

VIf where R2 represents hydrogen with an alkyl halide in a polar solvent e.g. DMF 

optionally in the presence of a basic catalyst e.g. an alkali metal carbonate. hydroxide. 

alkoKide or hydride. The hydrolysis reaction may perfonned under conditions well known 

as to those skilled in the art. 

The compounds of formula VII and VII' where R:? represents hydrogen. and IX are 

either known or may be made by methods known per se. 

Compounds of formula Ill where R3 and R4 together represent (CH2).Z(CH2)i, and Z 

represents >NCOX(CHvn YR 13 or >NS02R 13 can be prepared by reaction of a compound of 

20 formula X: 
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x 

wherein a and b are as defined above, 

or a protected derivative thereof, with a reagent of formula IV or V respectively. 

This process is carried out in an inen solvent. e.g. ethyl acetate, dichloromethane or 

s DMF in the presence of a base. e.g. pyridine. 

Compounds of formula III where R3 and R4 together represent (CH2).,Z(CH2)b and Z 

represents >NCOX(CH2)n YR 13 can be prepared by reaction of a compound of formula X 

with an imidazole derivative of formula XI: 

XI 

10 wherein R 13
• X. Y and n are as defined above. 

This process can be carried out by combining the reactants in :m ·inert solvent such as 

dichloromethane or acetonitrile. 

Compounds of formula III where R3 and R4 together represent (CH2)1Z(CH2)b and Z 

represents >NCONR9R13 can be prepared by reaction ofa compound of formula X with an 

u imidazole derivative of formula XII': 



A ' . 
0 

N 
I 
CONR9R13 
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XII' 

wherein R9 and R13 are as defined above. A represents an alkyl group and Hal 

represents a halogen atom. 

This process can be carried out by combining the reactants in an inert solvent such as 

s dichloromcthane or acetonitrile. The quaternary salt compound of formula XII' can be 

prepared by reacting a compound of formula XII: 

0 
I 
CONR9R13 

wherein R9 and R13 are as defined above. 

XII 

with an alkyl or aralkyl halide e.g. methyl iodide or benzyl bromide in an inert solvent. 

10 Compounds of formula XI in which X represents :i bond m:iy be fonned by reacting an 

acid of formula XIII: 

XIII 

is wherein R 13
, Y and n are as defined above, 

with .V ,N'-carbonyldiimidazole in an inert solvent. 

Compounds of formula XI in which X represents oxygen may be formed by reacting 

an alcohol of formula XIV: 
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XIV 

wherein R 13
, Y and n are as defined above, 

s with N,N'-carbonyldiimidazole in an inert solvent. 

Compounds of fonnuJa XII may be prepared by reacting a primary or secondary amine 

of formula XV: 

xv 
10 

wherein R9 and R13 are as defined above, 

with N .. lV'-carbonyldiimidazole in an inert solvent. 

Alternatively compounds of formula XII can be prepared by reacting a compound of 

formula XVI: 

XVI 

15 

. wherein a and b are as defined above, A is an alkyl or arylalkyl group and Hal is a 

halogen atom, 

or a protected derivative thereof. 

with a compound of formula XV. 
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This process can be carried out by combining the reactants in an inert solvent such as 

dichlorometbane or acetonitrile. 

Compounds of fonnula XVI may be prepared by reacting an alkyl or arylalkyl halide 

(e.g. methyl iodide or benzyl bromide) with a compound of formula XVI': 

XVI' 

s 

wherein a and b are as defined above. 

Compounds of fonnula XVI' may be prepared by reaction of a compound of formula X 

or a protected derivative thereof with N.N'-carbonyldiimidazole in an inen solvent. 

Compounds of fonnula III where R3 and R4 together represent (CH2).Z(CH:z)b and Z 

10 represents >NCNHX(CH2) 0 YR13 may be prepared by re:icung a compound of fonnula X 

with a compound of formula XVII: 

:\"VII 

wherein R13
, X. Y and n are as defined above and A represents an alkyl group. 

or a salt thereof. 

1s Compounds of formula III where R3 and R4 together represent (CHi}.Z(CHllt, and Z 

represents >NCSX(CH:z)n YR 13 may be prepared by reacting a compound of formula X with 

a compound of fonnula XVIII: 
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XVlll 

wherein R 13
• X. Y and n are as defined above and L is a leaving group. 

This process may be carried out in a protic solvent e.g. water. The compound of 

s formula XVI can be conveniently generated in situ by the action of a chlorinating agent e.g. 

sodium hypochlorite on an alkyl xanthate salt, XIX: 

XIX 

10 wherein R13
, X. Y and n are as defined above and Mis an alkali metal. e.g. sodium or 

15 

potassium. 

Compounds of formula Ill where R3 and R4 together represent (CHi).Z(CHi)b and Z 

represents >NCONHR13 or >NCSNHR13 may be prepared by reacting a compound of 

fonnula X with a compound of formula XX or XXI respectively: 

xx XXI 

wherein R 13 is as def med above. 

This process may be carried out in an incn solvent e.g. benzene or toluene at a 

20 temperature between room temperature and the reflux temperature of the solvent. 

Alternatively, compounds of formula Ill where R3 and R' together represent 

(CHi).Z(CH2)b and Z represents >NCSX(CH2)aYR13 may be prepared by reacting a 

compound of fonnula Ill where R3 and R4 together represent (CH2hZ(CHi)b and Z 



s 
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represents >NCOX(CH21i YR13 with a thiation reagent such as phosphorus pentasulphide or 

La\VeSSOn'sreagent 

Compounds of fonnula XXII in which L" represents alkoxy may be prepared by 

reaction of a compound of fonnula XXlll: 

0 

wherein R1
, R2

, R3
, R" and R19 are as defined above, 

or a protected derivative thereof. 

XXIII 

by treatment with a suitable alkylating agent such as Meerwein • s salt 

(trimethyloxonium tetrafluoroborate) giving the compound where L'' is methoxy. 

10 Compounds of fonnula XXII in which L" represents trifluoromethanesulphonyloxy 

may be prepared from a compound of formula XXIII. wherein R1
• R::. R3.R" and R19 are as 

defined above. or a protected derivative thereof. by treatment with triflic anhydride in the 

presence of a suitable catalyst. 

Compounds of fonnula XXIII may be prepared from a compound of formula VII. 

is wherein R 1, R2 and R 19 are as defined above, or a protected derivative thereof. by reaction 

with a compound of formula III. wherein R3 and R4 are as defined above, or a protected 

derivative thereof, by using a base such as sodium methox.ide in a suitable solvent. 

Alternatively, the compound of formula II may first be hydrolysed to the corresponding 

amide of formula XXIV: 



PCT/GB9'/02496 

26 

XXIV 

0 

wherein R 1, R2 and R 19 are as defined above, 

or a protected derivative thereof, 

and the ring-closing step to give the compound of fonnula XXIn is performed using a 

s compound of formula III. wherein R3 andR4 are as defined above. or a protected derivative 

thereof, optionally in the presence of an acid catalyst. in a suitable solvent. 

Compounds of formula XXII in which L" represents alkylthio may be prepared by 

reaction of a compound of fonnula XXV: 

XX\' 

s 

or a protected derivative thereof. 

by treatment with a suitable alkylating agent such as an alkyl halide, optionally in the 

presence of a base, in a suitable solvent. 

Compounds of formula XXV may be prepared from a compound of fonnula XXIII, 

1s wherein R 1, R2
, R3

, R4 and R 19 are as defined above, or a protected derivative thereof. using 
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Lawesson's reagent or phosphorus pentasulphidc in a solvent. Alternatively, compounds of 

formula XXV may be prepared from a compound of formula XXVI: 

XXVl 

s 

wherein R1
, R2

, and R19 are as defined above, 

s or a protected derivative thereof, 

using conditions analogous to those used in convening compounds of fonnula XXIV 

to compound of fonnula XXIII. 

Compounds of formula XXVI may be prepared from a compound of formula XXIV, 

wherein R 1
, R2

, and R19 are as defined above. or a protected derivative thereof. using 

10 Lawesson's reagent or phosphorus pentasulphide in a solvent. 

Compounds of formula XXII in which L" represents an alkylthio group of formula R'S 

may also be prepared by reaction of a compound of fonnula X.'CVII: 

H 

SR' 

wherein R 1• R2
• and R 19 are as defmed above. 

1s or a protected derivative thereof, 

XXVII 
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with a compound of formula III, wherein R3 and R4 are as defined above, or a 

protected derivative thereof. The reaction may be performed by heating in a suitable 

solvent, optionally in the presence of an acid catalyst. 

CompoWlds of fonnula XXVII may be prepared from a compowid of fonnula XXVI, 

s wherein R1
, R2

, and R 19 are as defined above. or a protected derivative thereof, by 

treatment with a suitable alkylating agent such as an alkyl halide. optionally in the presence 

of a base, in a suitable solvent. 

The tautomeric compounds of formula XXVIIl(a) and XXVIII(b) may be prepared by 

reaction of a compound of formula VI. wherein R1
, R~\ and R 19 are as defined above, or a 

10 protected derivative thereof, with a compo\Uld of formula III. wherein R3 and R4 are as 

defined above, or a protected derivative thereof. The reaction may be perform~ by heating 

in a suitable solvent, optionally in the presence of an acid c3talyst. The exact proportions of 

the two pairs oftautomeric species XXVIlI(a) and XX\'III<b• that a.~ produced depends on 

solvent and temperature. 

1s Compounds of formula XXIX may be prepared according to ~c: method used by D. 

Korbonits et al. in Chem. Ber. 117, 1984, page 3183. where the compound in which R1 and 

R19 represent hydrogen and R3 represents phenyl is prepared. 

Compounds of fonnula X. XIII to "XV, XVII and XIX to XXl are either known 

compounds or may be made by methods known per se. 

20 Intermediate compounds may be used in protected form. For example. ketones may be 

used as ketals as mentioned above. Other protecting groups and details of processes for 

their removal may be foWJd by reference to the standard text "Protecting groups in Organic 

Synthesis .. , 2nd Edition (1991) by Greene and Wuts. 
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The compounds of fonnula I may exist in enantiomeric forms. Thelefore, all 

enantiomers, cliastereomers. racemates and mixtmes thereof are included within the scope 

of the invention. The various optical isomers may be isolated by separation of a racemic 

mixture of the compounds using conventional techniques, e.g. fractional crystallisation, or 

s HPLC. 

lntennediate compounds may also exist in enantiomeric fonns and may be used as 

purified enantiomers. diastereomers. racemates or mixtures. 

The compounds offonnula I may exist in the alternative tautomeric fonn IT: 

R2 
I R3 

N~R4 IT 
NH 

NH 

10 wherein R1
• R2

, R3
, R4 and R19 are as defined above. Compounds of formula l are 

provided in either tautomeric form or as a mixture thereof. 

"Alkyl C 1 to 6"' and .. alkyl C 1 to 8" include straight chain. branched. cyclic. saturated 

or unsaturated alkyl containing l to 6 carbon atoms. The term "alkoxy Cl to 6'" may be 

interpreted similarly. 

1s The compounds of fonnula I. and pharmaceutically acceptable salts thereof, are useful 

because they possess pharmacological activity in animals. In particular. the compounds are 

active as inhibitors of the inducible isofonn of the enzyme nitric oxide synthase and as · 

such are expected to be useful as anti-inflammatory agents. 

The activity of compounds according to the invention was tested in the following 

20 screen: 
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The activity of compounds of fonnula I. or a pharmaceutically acceptable salt thereof. 

may be screenc:d for nitric oxide synthase inhibiting activity by a procedure based on that 

ofF6rstermann et al. (1992), Eur. J. Pharm. 225, 161-165. Nitric oxide synthase converts 

[3H]-L-arginine to [3H]-L-citrUlline which can be separated by cation exchange 

s chromatography and quantified by liquid scintillation counting. 

Enzyme is prepared. after induction, from the cultured murine macrophage cell line 

J774A-1 (obtained from the laboratories of the Imperial Cancer Research Fund). J774A-1 

cells are cultured in Dulbeccos Modified Eagles Mediwn (DMEM) supplemented with 

10% foetal bovine serum. 4 mM c..-ghnamine and antibiotics (100 units/ml penicillin G. 

10 100 µglml streptomycin & 0.15 µg/ml amphotericin B ). Cells are routinely grown in 225 

cm3 flasks containing 35 ml medium kept at 37 °C and in a humidified atmosphere 

containing 5% C02• 

Nitric oxide synthase is produced by J774A-l cells in response to interferon-y (IFNy) 

and lipopolysaccharide (LPS). The medium from confluent culture flasks is removed and 

is replaced with 25 ml (per flask} of fresh medium containing 1 µg.="ml LPS and l 0 units/ml 

IFNy. After a period of 17-20 hours in culture, harvesting of cells is accomplished by 

scraping the cell sheet from the flask surface into the culture medium. Cells are collected 

by centrifugation (1000 g for 10 minutes) and lysate prepared by adding to the cell pellet a 

solution containing 50 mM Tris-HCl (pH 7 .S at 20 °C). 10% (v/v) glycerol. 0.1 % (vlv) 

20 Triton-X-100, 0.1 mM dithiothreitol and a cocktail of protease inhibitors comprising 

leupeptin (2 µg/ml). soya bean trypsin inhibitor (10 µg/ml), aprotinin (5 µg/ml) and 

phenylmethylsulphonyl fluoride (50 µg/mJ). 
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For the assay, 25 µl substrate cocktail (SO mM Tris-HCl (pH 1.S at 20 °C), 400 J.1M 

NADPH, 20 µM flavin adenine clinucleotide, 20 µM flavin mononucleotidc. 4 µM 

tctrahydrobiopterin, 12 µML-arginine and 0.025 mCi L-[3H] arginine) is added to wells of 

a 96 well filter plate (0.45 µm pore size) containing 25 µl ofa solution oftest compound in 

s SO mM Tris-HCI. The reaction is started by adding SO µl of cell lysatc (prepared as above) 

and after incubation for 1 hour at room temperature is tenninated by addition of SO µl of an 

aqueous solution of 3 mM nitroarginine and 21 mM EDT A. 

Labelled r..-citrulline is separated from labelled L-arginine using Dowex AG-SOW. 150 

µ1 of a25% aqueous slUll'Y ofDowex SOW (Na+ form) is added to the assay after which the 

10 whole is filtered into 96 well plates. 75 µl of filtrate is sampled and added to wells of 96 

well plates containing solid scintillant. After allowing the samples to dry the L-citrulline is 

quantified by scintillation counting. 

In a typical experiment basal activity is 300 dpm per 75 µI sample which is increased 

to 1900 dpm in the reagent controls. Compound activity is expressed as IC50 (the 

as concentration of drug substance which gives 50% enzyme inhibition in the assay) and 

aminoguanidine, which gives an IC50 (50% inhibitory concentration) of I 0 µM. is tested as 

a standard to verify the procedure. Compounds are tested at a range of concentrations and 

from the inhibitions obtained IC50 values are calculated. Compounds that inhibit the 

enzyme by at least 25% at 100 µM are classed as being active and are subjected to at least 

20 one retest. 

In the above screen, the compounds were tested and most gave IC50 values of less than 

2S µM indicating that they are expected to show useful therapeutic activity. 
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Compounds also show activity against the human form of induced nitric oxide 

synthase as can be demonstrated in the following assay. 

Enzyme is prepared, after induction. from the cultured human colon adenocarcinoma 

cell line DLDI (obtained from the European Collection of Animal Cell Culture-cell line 

s number 90102540). DLDI cells are cultured in RPMI 1640 medium supplemented with 

10% foetal bovine serum, 4 mM L-glutamine and antibiotics (100 units/ml penicillin G, 

I 00 µglml streptomycin and 0.25 µg/ml amphotericin B}. Cells are routinely grown in 225 

cm3 flasks containing 35 ml kept at 37 °C and in a humified atmosphere containing 5% 

C02• 

10 Nitric oxide synthase is produced by cells in response to interferon-y (IFN-y) and inter-

leuldn-1(3 (IL-1(3). The medium from confluent flasks is removed and replaced with 25 ml 

(per flask) of fresh medium containing 250 units/ml IL-lfJ and 1000 units/ml IFN-y. After 

a period of 17-20 hours in culture. harvesting of cells is accomplished by scraping the cell 

monolayer from the flask surface into the culture medium. Cells are collected by 

1s centrifugation (IOOOg for IO minutes) and lysate prepared by adding to the cell pellet a 

solution containing SO mM Tris-HCl (pH 7.5 at 20°C). 10% (v/v) glycerol, 0.1% (v/v) 

Triton-XlOO, 0.1 mM dithiothreitol and a cocktail of protease inhibitors including 

leupeptin (2 µg/ml). soya been trypsin inhibitor (10 µg/ml), aprotonin (S µg/ml) and 

phenylmethylsulphonyl fluoride (SO µglml). 

20 For the assay, 25 µl of substrate cocktail (50 mM Tris-HCl (pH 7.5), 400 µM NADPH, 

20 µM flavin adenine dinucleotide, 20 µM flavin mononucleotide and 4 µM 

tetrahydrobiopterin) is added to the wells of a 96-well plate. Test compounds are 

preincubated with enzyme by adding together with 40 µl of cell lysate (prepared a5 above) 
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and incubating for 1 hour at 37°C at the end of which period 10 µI of JO pM L-arginine and 

0.02S µCi of L-[3H}arginine in 50 mM Tris-HCl is added to start the enzymic reaction. 

Incubation is continued for a further 1 hour at 37 °C. The reaction is terminated by addition 

of SO µ.I of an aqueous solution of 3 mM nitroarginine and 21 mM EDTA. 

s LabelJed L-citrulline is separated from labelled L-arginine using Dowex AG-SOW. 120 

µl of a 25% aqueous slurry of Dowex SOW is added to 96 well filter plates (0.45 µm pore 

size). To this is added 120 µl of terminated assay mix. 75 µl of filttate is sampled and 

added to the wells of 96 well plates containing solid scintillant. After allowing the samples 

to dry the L-citrulline is quantified by scintillation counting. 

10 In a typical experiment basal activity is 300 dpm per 75 µI sample of reagent controls, 

which is increased to 3000 dpm in the presence of enzyme. Compound activity is 

expressed as IC50 (the concentration of drug substance which gives 500/0 enzyme inhibition 

in the assay) and L-NMMA. which gives an IC50 of about 0.4 µMis tested as a standard to 

verify the procedure. Compounds are tested at a range or concentr.mons and from the 

u inhibitions obtained ICso values are calculated. 

In the above screen the compounds of Examples I. 3 to 7. 10 to 18. 20 to 23. 27 to 49, 

52, 54 to 62, 64 to 67, 69 to 72. 74 to 82. 84 to 88. 90 to 93. 98 to 170. 173 to 180, 182 to 

242. 245 to 251 and 253 to 257 were tested and gave IC50 values less than 25 µM, 

indicating that they arc expected to show useful therapeutic activity. 

20 The compounds are indicated for use in the treatment or prophylaxis of diseases or 

conditions in which synthesis or oversynthesis of nitric oxide synthase forms a 

contributory pm. In particular, the compounds are indicated for use in the treatment of 

inflammatory conditions in mammals including man. 
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Conditions that may be specifically mentioned are: 

osteoarthriti~ rheumatoid anhritis, rheumatoid spondyli~ gouty arthritis and 

other arthritic conditions, inflamed joints; 

~ psoriasis. dermatitis or other inflammatory skin conditions such as 

sunburn; 

inflammatory eye conditions including uveitis and conjunctivitis; 

lung disorders in which inflammation is involved. e.g. asthma. bronchitis. pigeon 

fancier's disease, fanner·s lwig. acute respiratory distress syndrome. bacteraemia, 

endotoxaemia (septic shock) and pancreatitis; 

io conditions of the gastrointestinal tract including aphthous ulcers. gingivitis. Crohn's 

disease (a condition of the small and sometimes also of the large intestine), airophic 

gastritis and gastritis varialoforme (conditions of the stomach), ulcerative colitis (a 

condition of the large and sometimes of the small intestine). coeJiac disease (a condition 

of the small intestine}. regional ileitis (a regional inflammatory condition of the tenninal 

1s ileum). peptic ulceration (a condition of the stomach and duodenum) and irritable bowel 

syndrome; pain; damage to the gastrointestinal tract resulting from infections by. for 

example, Helicobacter pylori. or treatments with non-steroidal anti-inflammatory drugs; 

and 

other conditions associated with inflammation. 

20 The compounds of formula I may also be useful in the treatment of diseases or 

conditions besides those mentioned above. For example. the compounds of formula I may 

be useful in the treatment of hypotension associated with septic and/or toxic shock. in the 

treatment of dysfunction of the immune system. as an adjuvant to short-term 
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immunosuppression in organ transplant therapy, in the treatment of vascular complications 

associated with diabetes and in cotherapy with cytokines. e.g. TNF or interleukins. 

Thus, according to one aspect of the invention, there is provided a method of treatment 

or prophylaxis of one of the above mentioned diseases which comprises administering a 

s therapeutically effective amount of a compound of formula I. or a phmmaceutically 

acceptable salt thereof. to a patient. 

In particular, there is provided a method of treannent or prophylaxis of inflammation, 

which method comprises administering a therapeutically effective quantity of a compound 

of formula I, or a pharmaceutically acceptable salt thereof. to a patient suffering from or 

10 susceptible to an inflammatory condition. 

According to a further aspect of the invention we provide a compound of formula I or 

a phannaceutically acceptable salt thereof for use as a phannaceutical in the treannent or 

prophylaxis of the aforementioned diseases or conditions. 

According to another feature of the invention we provide the use of a compound of 

1 s formula I or a phannaceutically acceptable salt thereof in the m:inufucture of a medicament 

for the treaanent or prophylaxis of the aforementioned diseases or conditions. 

For the above mentioned therapeutic indications. the dosage administered will, of 

course. vary with the compound employed. the mode of administration and the treaanent 

desired. 

20 The compounds of fonnula I, and phannaceutically acceptable salts thereof. may be 

used on their own, or in the form of appropriate pharmaceutical compositions. 

According to the invention, there is also provided a pharmaceutical composition 

comprising preferably less than 80% and more preferably less than 50% of a compound of 
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fonnula I, or a pbannaceutically acceptable salt thereof, in admixture with a 

pharmaceutically acceptable diluent er carrier. 

Examples of such diluents and carriers will be well known to a person skilled in the 

art. 

s There is also provided a process for the preparation of such a pharmaceutical 

composition which comprises mixing the ingredients. 

The compounds of formula I have the advantage that they are less toxic, are more 

efficacious, are longer acting, have a broader range of activity, are more potent, are more 

selective, produce fewer side effects, or are more easily absorbed than compounds of 

10 similar structure, or have other useful pharmacological properties. 

The invention is illustrated but in no way limited by the following examples: 

Pre.paration of intermecliates 

Example A 

1s 2-Aminobenzamjdjne dih_ydrochloride 

(a) "~Amjnobeniam,jdoxime 

A suspension of 2-aminobenzonitrile (10 g, 0.084 mol), sodium methoxide (4.65 g, 

0.084 mol) and hydroxylamine hydrochloride (5.88 g, 0.048 mol) in methanol was heated 

under reflux for 18 hours. The mixture was concentrated to an oil which was partitioned 

20 between ethyl acetate and 10% sodium hydroxide solution. The basic phase was separated 

and extracted three times with ethyl acetate. The combined organic solution was washed 

three times with saturated brine and dried over magnesium sulphate. Evaporation of the 

solvent gave the product as an oil which was purified by flash column chromatography on 
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silica gel, eluting with dichlorometbane/etbanol as eluant to aft'ord the product as an oil 

(7.3 g), MS(+ FAB) 152 ([M +HJ+), lH NMR (CDCh) 7.3-6.7 (4H, m), S.l-4.1 (4H, br. 

s). 

(b) 2-Amjnobc;nzamjdjne djlJ.Vdroshloride 

s A suspension of2-aminobenzamidoxime (4.0 g, 0.026 mol) and wet Raney nickel (ca. 

2 g) in ethanol was stirred under 3 atmospheres of hydrogen at 60 °C for 16 hours. The 

catalyst ~'BS removed by filtration and the solvent evaporated to give the product as an oil 

which was dissolved in a small amount of ethanol. 1 N HCI in ether (60 ml) was added with 

stirring and the solid produced was collected by filtration to give an off-white powder (4.5 

10 g), m.p. 222-225 °C. 

ExampleB 

2-Amino-6-ch!orobenzamjdine djbydrocbloride 

Cal 2-Amino-6-cblorobenzamjdoxjme 

is This compound was prepared following the method of Example A. step (a) to give a 

yellow solid. MS(+ Cl) 1881186 ([M +H]+), lH NMR (d6-DMSO) 9.33 (lH. br. s), 7.02 

(lH,.t, J 8.1Hz).6.62 (IH, d. J 10.7 Hz), 6.59 (lH, d, J 8.4 Hz), 5.76 (2H, s), 5.12 (2H, s). 

Ch> 2-AIDino-6-chlorobenzamidine dihydrochloride 

This compolDld was prepared following the method of Example A. step (b) to give an 

20 off-white powder. m.p. 287-289 °C (dee.). 

Example C 

2-Aming-6-tluombenzamidjne djh_ydrochforide 
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(a) 2-Amjno-6-tluomhenmnidoxjme 

This compound was prepared following the method of Example A, step (a) to give a 

white solid, m.p. 166-167 °C. 

Cbl 2-Amino-6-tluorobenzamjdjne dihydrocblori<le 

s This compound was prepared following the method of Example A, step (b) to give 

pale yellow crystals, m.p. 215-217 °C (dee.). 

ExampleD 

2-Amino-6-bydroxybenµrnidine dihvdmcbloride 

10 Cal 3-Amjno-4-njtrobenz[dJisoxazo!e 

To potassium hydroxide (0.58 g, 10.3 mmol) and ten-butyl .V-hydroxycarbamate (1.38 

g, 10.3 mmol) in DMF (30 ml) was added 2.6-dinitrobenzoninile (2.0 g. 10.3 mmol) and 

the mixture was stirred for :?O h. Water was added. The whole was extracted with ether. the 

ether was dried (sodium sulphate) and evaporated. Flash column chrom:itogr:iphy on silica 

1s gel, eluting with ethyl acetateldichloromethane. gave the produ~: 10 .i gl. !\.IS (+ CI) 180 

{[M+H]+), lHNMR(CDCl;)S.13 (IH.d), 7.78(1H.d). 7.68<1H.dd).5 . .i3 (2H,s). 

(bl 2-Amino-6-bydrmcvben23mjdjne dibydrocbloride 

This compound was prepared following the method of Example A. step (b) to give a 

solid (0.82 g), MS(+ ESI) 15:! ([M +HJ+), lH NMR (CDCl3) 10.2 (lH, s). 9.13 (IH, s), 

20 8.99 (lH, s), 7.30 (lH, dd), 6.35 (2H, 2d), 6.3 (IH, s). 

ExampJeE 

2-Amjnp-6-methmcybeuzamidjne dihvdrocblpride 
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(a) 2-Amino-6-metboxybcn;ramidoxjme 

This compound was prepared following the method of example ~ step (a) to give a 

white solid (0.4 g), MS (+ El) 182 ([M + H]+),lH NMR (d6-DMSO) 9.23 (lH, s), 6.97 

(IH, dd), 6.29 (lH, d), 6.20 (lH, d), S.SS (2H, s), S.18 (2H. s), 3.67 (3H, s). 

s Cb> 2-Amjno-6-metboxybemamidjne djbydmchloricie 

This compound was prepared following the method of Example A, step (b) to give a 

solid (0.2 g), MS (+CI) 166 ([M +HJ+), lH NMR (c:it,-DMSO) 9.15 (2H, s), 8.92 (2H, s), 

7.16 (IH, dd), 6.40 (lH, d), 6.31 (lH. d), 5.86 {3H. s). 3.i3 (3H. s). 

10 Example F 

2-Amino-6-Cmetby!tbjo)benzamidine dihydroch !pride 

Trimethylaluminiwn (2.0 M in toluene, 9 ml) was added to ammoniwn chloride (0.98 

g, 18 mmol) in toluene (20 ml) at 5 °C. The solution w:is stirred for :? h. by which time 

bubbling had ceased. 2-Amino-6-(methylthio)-benzomtnie 1 t 0 g. 6.1 mmoI) was added 

1s and stirred at 80 °C for 20 h. The mixture was cooled. added to alumina (30 g) in chloro­

form (30 ml} and stirred for 30 min., filtered through celite. evaporated and triturated with 

ether to give the title intermediate. MS(+ FAB) 182 ([M + H]~). lH NMR (~·DMSO) 

9.33 (lH, s), 9.26 (lH, s), 7.18 (lH. t), 6.63 (lH. d). 6.62 OH. d). 5.48 (2H. s), 2.43 (JH, 

s). 

20 

Exa.mpleG 

2-Amjno-3 6-djfluoroben;zamjdine dih,ydmchloride 
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(aJ 2-Amjno-3.6-difluOl'Obenzonjtrile 

2,3,6-Tritluorobenzonitrile (1.76 ml, 15.2 DUJ,lol) in aqueous ammonia (20 ml) and 

acetonitrile (10 ml) was stirred for 7 days. Water was added. The whole was extracted with 

ether, the ether was dried (sodium sulphate) and evaporated. Flash column chromatography 

s on silica gel, eluting with dichloromethane, gave the product (1.2 g), MS(+ EI) 154 (M+), 

lH NMR (CDC13) 7.07-7.16 (IH, m), 6.36-6.43 (lH, m), 4.62 (2H, s). 

(b) 2-Amino-J.6-ditluorobenwmdoxjme 

This compound was prepared following the method of Example A, step (a) to give a 

solid {1.15 g), MS(+ EI) 187 (M+), lHNMR (CDC13) 6.9 (IH, s). 6.9 (lH. ddd), 6.36 (lH, 

10 ddd), S.15 (4H, s). 

15 

Cc) 2-Amino-3.6-difluorobew.amjdjne hydrochloride 

This compound was prepared following the method of Example A. step (b) to give a 

solid (1.12 g), MS(+ Cl) 172 ([M + H]+). lH NMR (~·DMSO) 9.48 (2H, s), 9.16 (2H. s), 

7.25 (IH. ddd), 6.46 (lH. dt), 6.00 (2H, s). 

Examp!eH 

2-Ainino-4 6-difluorobenzamidine dibydrocbloricie 

{a) 2-Amjno-4.6-difluombenzonjtrile 

This compound was prepared following the method of Example G. step (a) to give an 

20 orange solid (1.5 g), MS (APCI-) 153 (M- H), lH NMR (CDC13) 6.18~.29 (2H. m), 4.70 

(lH, s). 4.48 (lH, s). 

(bl 2-Amjno-4.6-difluorohew.amjdoxime 

This compound was prepared following the method of Example A. step (a) to give a 
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solid, MS(+ CI) 188 ([M + H]+), lH NMR (CDC13) 6.33 (lH, s), 6.10-6.22 (2H, m), S.11 

(2H, s), S.01 (2H, s). 

Cc) 2-An1inp-4.6-ditluombenramidine dihycirochloricle 

This compound was prepared following the method of Example A, step (b) to give a 

s white solid (0.64 g), MS (+ CI) 172 ([M +HJ+), lH NMR (~-DMSO) 9.40 (2H, s), 9.11 

(2H, s), 6.49 (lH, dt), 6.36 (lH, d), S.01 (2H, s). 

Example I 

2-Amjno-3-cbloro-6-tluorobemramidine dih,ydmcbloride 

10 (a) 3-Chlom-2.6-difluorobenzaldebyde 

n-Butyllithium (1.43M in hexane, 20.2 mmol. 14.1 ml) was added dropwise at 0 °C to 

a solution of diisopropylamine (2.91 ml, 22.2 mmol) in THF (80 ml). After 30 min. at 

0 °C, the solution was cooled to -78 °C and l-chloro-2.4-difluorobenzcne (3 g, 20.2 mmol) 

in TIIF (10 ml) added dropwise. After 30 min., 4-fonnylmorpholine (4.I ml) was added 

u and the mixture warmed to room temperature over 1 h. diluted with IN HCl. extracted 

twice with ethyl acetate. the extracts washed with brine. dried over sodium sulphate and 

evaporated to give a mobile yellow oil (2.2 g), MS(+ El) 178/1771176/175 (M+), lH NMR 

(CDC13) 10.34 (lH, s). 7.66-7.60 (lH. m). 7.00 (IH. dt, J 6.9 Hz. 1.2 Hz). 

(b) 3-CbJoro-2.6-diflupmbenzonitrile 

20 A suspension of 3-chloro-2,6-difluorobcnzaldehyde (2.10 g, 11.9 mmol) and hydroxyl-

amine-0-sulphonic (1.9 g, 17 mmol) in water (60 ml) was heated at 80 °C for 16 h, cooled, 

extracted twice with ethyl acetate, extracts washed with brine dried over sodium sulphate 

and evaporated to afford the product as a yellow solid (2.1 g), MS(+ EI) 1751173 (M+); 
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IH NMR (CDCJJ) 7.39 (IH, dd, J 5.7, 9.0 Hz), 6.46 (Ia dd, J 8.4, 9.0 Hz), 4.95 (2H, br. 

s). 

( c) 2-Amino-3-cbloro-6-tlugmbenzonitrile 

Aqueous ammonia (d 0.880, 2 ml) was added to a solution of 3-chloro-2,6-difluoro-

s benzonitrile ( 1.93 g, 11.1 mmol) in acetonitrile ( 10 ml), and the mixture heated to 60 °C 

for 16 h. The resulting brown solution was evaporated and purified by flash chroma­

tography eluting with 5% ethyl acetate/hexane, increasing the gradient to 20% ethyl 

acetate/hexane, to furnish a white solid (410 mg), MS (+ EI) 173/171 (M+); lH NMR 

(CDC13) 7.39 (lH, dd, J 5.7, 9.0 Hz). 6.46 (lH, t. J 8.7 Hz). 4.95 (2H. br. s). 

10 (d) 2-Amino-3-chloro-6-fluorobcnzamjdpxjme 

This was prepared from 2-amino-3-chloro-6-fluorobenzonitrile by the method of 

Example~ step (a) to give a white solid. MS(+ CI) 206/204 {[M + H]+), IH NMR (~­

DMSO) 9.61 (lH, s), 7.27 (lH. dd. J 5.4, 8.7 Hz). 6.45 (l H. dd. J 9.0. 9.6 Hz), 5.93 (2H. s). 

5.51 (2H, s). 

ts (e) 2-Amino-3-cbloro-6-fluombenzamicline dihydrocb!oride 

20 

This was prepared from 2-amino-3-chloro-6-fluorobenzamidoxime by the method of 

Example A step (b) to give an off-white solid, MS (+ CI) 190/188 ([M + H]+); l H NMR 

(d6-DMSO) 9.52 (2H. s), 9.26 (2H, s). 7.47 (lH, dd. J 6.0. 9.0 Hz). 6.57 (lH, t, J 9.0 Hz), 

6.07 (IH, br. s), 3.56 (2H, br. s). 

ExampleJ 

2-CMetbylamino>benz;unjdine dihydmchlgricie 
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00 N.(2-Cyanophenyl)-2.2.2-trifluoroacetamide 

Tritluoroacetic anhydride (S.9 ml, 0.04 mol) was added to 2-aminobenzonitrile (5 g, 

0.04 mol) in dichloromethane (200 ml) and stirred for 16 h. Dichlorometbane (200 ml) was 

added and the solution washed with brine, dried (sodium sulphate) and evaporated to give 

s the product as a white solid (8 g), MS (EI) 214 (M+), lH NMR (CDC13)8.35 (2H, d), 7.71 

(IH, s), 7.71 (IH, dd), 7.36 (lH, dd). 

Cb> N-C2-Cyano.phenyll-2.2.2-trifluoro-N-metbylacetamide 

N-(2-Cyanophenyl)-2,2.2-trifluoroacetamidc (3 g, 0.014 mol) was added to sodium 

hydride (60% in oil. 0.62 g, 0.026 mol) in THF (40 mJ) under nitrogen and stirred for 4 h. 

10 Methyl iodide (8.7 ml. 0.14 mol) was added and stirring continued overnight. The mixture 

was poured onto brine and extracted with ethyl acetate. dried over sodium sulphate and 

evaporated to give the product (3 g}, MS(+ EI) 2:?8 (M.,.). IH NMR (CDC13) 7.8 (IH. d}, 

7.7 (lH. dd), 7.4 (lH, dd). 7.4 (lH. d). 3.43 (3H, s). 

(cl 2-CMetbylaminolbenzonjtrile 

is .V-(2-Cyanophenyl)-2.2,:?-trifluoro-N-methylacetamide (3 g. 0.01 mol) was dissolved 

in a sodium bicarbonate/water/ethanol mixture. refllLxed for 5 hand evaporated. Water was 

added and the mixture extracted with ethyl acetate. dried over sodium sulphate and 

evaporated to give the product (2.S g). MS(+ El) 132 (M+). IH NMR (CDC13) 7.45 (2H. 

t), 6.69 (IH, d), 6.62 (lH, t), 6.19 (lH, s), 2.76 (3H, d). 

20 Cd> 2-(Merbylaminolbenzamidoxime 

This compound was prepared following the method of Example A. step (a) to give a 

brown oil (1.4 g), MS(+ EI) 166 ([M + H]+), lH NMR (CDC13) 9.66 (IH, s), 7.44 (2H, t), 

7.16 (lH. t). 6.6 (2H, t). 5.78 (lH, d). 2.78 (3H, d). 
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(e) 2-(Methylamjnruben;mmidine dihydmcblorisle 

lbis compound was prepared following the method of Example A, step (b) to give a 

solid (1.14 g), MS(+ EI) 149 (M+). 

s ExampleK 

2-FJuom-6-<metb,vlaminolbeJJwnidine dibydrochloride 

Cal N-<2-Cyano-3-fluoropbenvl>-2,2.?-trifluomacetamide 

This compound was prepared following the method of Example J, step (a) to give a 

white solid (10.6 g), m.p. 134-136 °C. 

10 (b) N-(2-Cyano-3-tluomphenyl)=., ,2 2-tritluom-N-metbylacewnjcie 

This compound was prepared following the method of Example J, step (b) to give an 

impure brown solid (3.7 g) which was used crude, MS(,., EI) contains 246 (M+). 

(c) 2-Fluoro-6-(metby!amino}benzpnitrile 

This compound was prepared following the method of Ex:unple J. step (c) to give 

1s colourless platelets (2.0 g), MS(+ El) 150 (M+), lH !'~1R <CDChl 7.35 (lH. q). 6.42 (2H. 

m). 4.74 (lH, s), 2.94 (3H. d). 

Cd) 2-Fluoro-6(metbylam,inolben:zamidoxjme 

This compound was prepared following the method of Example A. step (a) to give a 

waxy solid (1.0 g), MS(+ El) 183 (M+). lH NMR (CDC13) 7.18 (IH, q), 6.39 (2H, m), 

20 5.07 (lH, d), S.01 (lH. s), 2.82 {JH. s). 

(el 2-Fluom=6-(metby1amino\ben7.amjdjnc dihyciroch!oricie 

This compound was prepared following the method of Example A, step (b) to give 

colourless platelets (I.I g). MS(+ Cl) 168 {[M + H]+), lH NMR (~-DMSO) 9.48 (2H, s). 
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9.38 (2H, s), 7.36 (lH, q), 6.5 I (2H, m), 2. 73 (JH, s). 

ExampleL 

2:(2-Azjdgetbyl'\benzaldeh.v<ie exhylene ac;et&l 

s (I) 2-YinylhenpJdehyde ethylene acetal 

A mixture of 2-vinylbenzaldehyde (2.9 g, 22 mmol) and trimethylsilyl chloride (1 I 

ml) in ethylene glycol (95 ml) was stirred for 16 h. diluted with saturated sodium 

bicarbonate solution. extracted with ether, dried over sodium sulphate and evaporated to 

afford a colourless oil (2.7 g). MS(+ El) 176 (M+), IH NMR (CDC13) 7.57 (lH, m1 7.53 

10 (lH, dd, J 1.5, 7.S Hz). 7.36-7.30 (2H. m), 7.14 (lH. dd. J 11. 17.4 Hz), 6.04 (lH. s), 5.69 

(IH. dd, J 1.3, 17.4 Hz), 5.34 (lH, dd, J 1.3, 11.0 Hz), 4.18-4.04 (2H, m), 3.n-3.65 (2H, 

m). 

(bl 2-Q-HydmxyetbyDbenzaldebyde etbylene acetal 

Borane-dimethyl sulphide complex (2.0 Min THF. 7.67 ml. 15.3 mmol) was added 

is dropwise to 2-vinylbenzaldehyde ethylene acetal (~.7 g, 15.3 mmol) in THF (80 ml) at 

0°C. Stining was continued at room temperature for 4 h. cooled to 0 °C and 10% aqueous 

sodium hydroxide (3 ml) added dropwise, followed by hydrogen peroxide (30% by 

volume. 1.8 ml). After I h at room temperature. the mixture was diluted with water, 

extracted with ethyl acetate. dried over sodium sulphate and evaporated to give a colourless 

20 viscous gmn (2.2 g), MS(+ El) 194 (M+), lH NMR (CDC13) 7.48 (lH, d, J 6 Hz), 7.3-7.1 

(JH, m), 5.91 (IH. s), 4.1-3.9 (4H. m). 3.78 (2H, t, J 6.5 Hz), 2.93 (2H, t, J 6.5 Hz). 

(cl 2-<2-<+Metbylphenylsulphonylaxy)eth,vllbenzaldeh.v<ie ethylene acetal 

p-Toluenesulphonyl chloride (4.4 g, 23 mmol) was added portionwise to a solution of 
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2-(2-hydroxy)ethylbenz.aldehyde ethylene acetaI (4.47&-, 23 mmol) in pyridine (50 ml) and 

the mixture stood at 0 °C for 16 h, diluted with water, extracted twice with ether, the 

extracts washed twice with ice-cold 4N aqueous HCI, followed by saturated sodium 

bicarbonate, dried over sodium sulphate and evaporated to give the product as a colourless 

s gum (2.4 g), MS(+ FAB) 349 ([M + H]+), IH NMR (CDC13) 7.72(2H,d,11 Hz), 7.53-

7.23 (SH, m), 7.14-7.12 (IH, m), S.82 (lH. s}, 4.29-4.16 (2H. m), 4.1-3.95 (4H, m}, 3.11 

(2H, d, J 6.3 Hz), 2.56 (3H. s). 

(d) 2-(2-Azjdpethyllben;r,a,ldehyde et'bylene aseml 

A solution of 2-(2-( 4-methylphenylsulphonyloxy)ethyl)benzaldehyde ethylene acetal 

10 {l.43 g, 4.10 mmol} and sodium azide (0.53 g, 8.2 mmol) in DMSO (20 ml} was stirred for 

16 h, diluted with water. extracted three times with ether. washed with brine. dried over 

sodium sulphate and evaporated to afford the product as a yellow oil (0.86 g). MS(+ El) 

190 [(M-NH2)+], lH NMR (~·DMSO) 7.53-7.25 (4H, m). ·5.92 (lH, s), 4.19-3.95 (4H. 

m). 3.53 (2H. t. J 7.2 Hz}. 2.98 (:?H, t. J 7.2 Hz). 

1.5 

ExampleM 

Etbyl N-(4.4-diethoxybutyDcarbamate 

Ethyl chloroformate (0.3 ml. 3 .1 mmol) was added dropwise to a solution of 4-amino­

butanal diethyl acetal (0.5 ml. 2.9 mmol) and pyridine (0.28 ml, 3.5 mmol) in dichloro-

20 methane (10 ml) at S °C. The mixture was stirred for 30 min. Water was added and the 

mixture was extracted with ether. The ether was dried (sodium sulphate) and evaporated to 

give the product as a yellow oil, MS(+ EI} 232 ([M- H]+}, lH NMR (CDC13) 4.69 {lH, s), 

4.4 (lH, t), 4.00 (2H. q). 3.5-3.65 (2H. m). 3.35-3.S (2H. m), 3.05-3.15 (2H. m). 1.5-1.6 
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(4H, m), 1.1-1.2 (9H, m). 

ExampieN 

Ethyl N-(3.3-dietho:uprOJ).YDcadmmate 

s This was prepared following the method of Example M. MS(+ EI) 174 ([M-OEt]+), 

IH NMR (CDC13) S.05 (111. s), 4.55 (IH, t), 4.0~.15 (2H. m). 3.6-3.72 (2H, m), 3.45-

3.57 (2H, m), 3.2-3.32 (2H, m), 1.28-1.38 (2H, m), l.2-1.3 (9H,_m). 

ExampleO 

IO Etbyl N-(.2.2-djmetboxyetbyllcarbamate 

This was prepared following the method of Example M. MS(+ EI) 146 ([M-OMe]+), 

lH NMR. (CDCI3) 4.84 (lH, s), 4.38 (lH, t), 4.11 (2H. q). 3.6 (6H, s), 3.32 (2H, t), 1.25 

(3H, t). 

IS Example? 

Ethyl 2-fonnyl- I H-pyrmle-1-carboxylare 

2-Pyrrolecarboxaldehyde (1.0 g, 10.5 mmol) was added to sodiwn hydride (SO% in oil, 

O.S g, 10.5 mmol) in DMF at 0 °C. Stirred at room temp. for 1 h. ethyl chlorofonnate (1.0 

ml, I 0.5 mmol) added ·and stirred for 20 h. Water was added and the mixture was extracted 

20 with ether. The ether was dried (sodium sulphate) and evaporated to give the product as a 

solid, m.p. 218-220 °C. 



W097/J4'86 PCT/GB96/0249' 

48 

ExampleQ 

Ethyl 3-formyl-1 H-:gyrmle-1 -cartm.vlate 

2,S-Dimethoxy-3-tetrahydrofurancarboxaldehyde (2.0 g, 12 mmol) and urethane (1.1 

g, 12 mmol) were refluxed in acetic acid (20 ml) for 1 h. The solution was cooled, diluted 

s with water, extracted three times with ether, dried over magnesium sulphate and 

evaporated. Purification by flash chromatography on silica eluting with 20% ethyl 

acetate/hexane gave the product as an oil (0.25 g}, MS(+ EI) 167 (M+). 

ExampleR 

10 Ethyl 3-oxo.pyrmlidine-1-carbax.vlate 

(al Ethyl 3-bydrox:xpyrrolidjne-1-carbox,ylate 

This was prepared following the method of Example M (using DMAP not pyridine}. 

MS(+ El) 159 (M+), lH NMR (d6-DMSO) 4.92 (lH. t), 4.23 (lH. s). 4.00 (2H, q), 3.25-

3.4 (3H, m), 3.15 (IH, d), 1.70-1.95 (2H, m), l.17 (3H. t). 

1 s Cbl Ethyl 3-oxopyrrolidine-1-carboxylate 

To the above alcohol (0.43 mg, '1.7 mmol) in ether (12 ml) at 0 °C was added Jones 

reagent ponionwise until no alcohol remained. Water was added and the mixture was 

extracted with ether. The ether extract was dried (sodium sulphate) and evaporated to give 

the product, MS(+ El) 157 (M+), lH NMR (CDC13, rotamers) 4.39 (lH, q), 4.1-4.25 (3H, 

20 m), 3.96 (lH, t), 3.7-3.9 (SH. m), 3.3-3.6 (2H, m), 2.5-2.7 (4H, m). 1.2-1.4 (6H, m). 

Examples 

1 ·(1-0xobutyll+giperidone ethylene ketal 



W097n4'86 PCTIGBff/02496 
49 

Butyeyl chloride (0.53 g, S mmol) in dry dichloromethane (S ml) was added dropwise 

with stirring to 4-piperidone ethylene ketaJ (0. 72g, S mmol) and pyridine (0.S ml) in dry 

dichlorometbane (10 ml). The solution was stirred at 20 °C ovemight then waShed 

successively with dilute HCI, saturated sodium bicarbonate solution and water and dried 

s (sodium sulphate). Evaporation of the solvent gave the product as a clear syrup (0.66 g). 

MS(+ El) 213 (M+), IH NMR (CDC13) 3.98 (4H. s), 3.70 (2H, t), 3.53 (2H, t), 2.33 (2H, 

t), 1.61-1.83 (6H, m), 0.97 {3H, t). 

Example I 

lO 1-(+Meth_ylbenzovD-4-piperidone eth,ylene ketal 

To a solution of 4-piperidone ethylene ketal (l.43 g. IO mmol) and triethylamine (10 

mmol, 1.4 ml) was added dropwise a solution of -i-methylbenzoyl chloride (1.55 g, 10 

mmol) in ethyl acetate (20 ml) and the mixture stirred for ::? h. The mixture was washed 

twice with water followed by brine. dried over sodium sulphate and evaporated to give an 

is off'-white solid, m.p. 59-61 °C. 

EpmpleU 

The folJowing compounds were prepared from 4-piperidone ethylene ketal and the 

appropriate acyl chloride by the method of Example T :-

20 Ca> 1-(4-Metboxvbenzovll-4-piperidone ethvlene ketal, colourless solid; m.p. 58-

59 0C. 

(bl J -(4-Cyanobenzoyll-4-piperidone ethylene ketaJ, off-white solid; m.p. 122-123 °C. 

Ccl J -<+NitmbenzoyD-4-pjperidone ethylene ketal. pale yellow solid; m.p. 120-
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121 °C. 

(dl l-C2-FUtylcarbonyll+pipcridone ethylene ket@I, colourless solid; m.p. 78-79 °C. 

(c) t..(4-Etb.vlbsm;zgyl)+piperidooe ;thylene ketal, pale yellow oil; MS (+ El) 275 

(M+). 

s (t) l-<4-ChJombenznyn+piperidone etb.vlene ketal, off-white solid; m.p. 106-107 °C. 

(al 1-C2-Nittobenzoyll-4-pjperidone ethylene ketal, pale yellow solid; m.p. 78-79 °C. 

Qt) 1-<3-NitmbenmyD+piperidone ethylene ketal, pale yellow solid; m.p. 129-

130 °C. 

Gl 1-(2-Mettiylbenzovll-4-pjperidone ethylene ketal. colourless oil; MS (+ EI) 261 

10 {M+). 

Gl J-<1-Mexbylbenzoyl)-4-pjperidoru; ethylene 1cetal, orange oil; MS(+ EI) 261 (M+). 

Qcl J-C2-Thienylcarbonvll-4-piperidone ethylene lretal, yellow solid: m.p. 97-99 °C. 

en I-£4-AcetmcybenzovD+piperidone ethylene ketal. beige solid; MS (- EI) 305 

(M+). 

,, fin) 1-C3-t\cemxyhenz0yl)-4-pjpendone eihy!ene ket11l. beige solid: MS (+ EI) 305 

(M+). 

Cn) J-£"-lsoxazolylcarbonvll-4-piperidone ethylene keral. yel1ow solid; MS {+El) 238 

(M+). 

20 ExampleV 

1-(5-Bmmo-2-fucylcarbonyD-4-pjpeddope ethylene ketal 

1,1'-Carbonyldiimidazole (356 mg. 2.2 mmol) was added to 5-bromofuroic acid (383 

mg, 2 mmol) in DMF (6 ml) and the solution stirred at room temperature for 30 min. 4-
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Piperidone ethylene ketal (0.26 ml, 2 mmol) was added dropwisc and stirring was 

continued for 30 min. The solution was diluted with water and extracted with ethyl acetate. 

The organic extracts were washed with brine, dried over sodium sulphate and evaporated to 

give a white solid (614 mg), MS(+ EI) 3171315 (M+). 

ExampleW 

The following compowids were prepared from 4-piperidone ethylene kctal and the 

appropriate carboxylic acid by the method of Example V :-

Ca) 1-C 4-C 1.2.3-Thia<iiazol-4-yl)benzoyll+pjperidone ethylene ketal, white solid; MS 

10 (+El) 331. 

Cb) 1-<4-@mmobt:nzoyD-4-piperidone ethylene keial. colourless oil; MS (+ El) 

327/325. 

{cl l-<4-£Iodo'2enzoyll-4-pjperidone ethylene ket;il. off-white solid; m.p. 109-1I1 °C. 

(dl l-C4-(TrifluoromethyDbe020vD-4-pipcridooe :~h,·h:m: ke::J.l. off-white solid: m.p. 

15 93-94 °C. 

(el 1-<4-(Metbanesu!phonyllbenzo,ylH-giped<fope ethylene ket;i!. off-white solid; MS 

(+El) 325 (M+). 

Cfl 1-(4-fluorobenzovlH-piperidone etliylene ketal, off-white solid: m.p. 74-75 °C. 

Cs> I-C[l .1 '-Biphen,vl}-4-vlcarbonvl)-4-piperidone ethylene ketal, off-white solid; m.p. 

20 138-139 °C. 

Qtl J-(4-(Aminosu!phonyDbepzoyll+piperidgne etbylene keral. off-white solid; m.p. 

228-230 °C. 

Ci> 1-(3-Pyridylmonyl)-4-pipcridone ethylene kcta\. off-white solid; m.p. 93-94 °C. 
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(j) t-(S-Chlom-2-tbienylcarbon,yJH-piperidone s;tb.vlene ks;tal, yellow oil; MS (+El) 

287/289 (M+). 

(kl J -CJ-Amjno+chlorobenzoyD+piperi<lone ethylene ketal, off-white solid; m.p. 

139-140 °C. 

s CD Meth.vi +C+oxgpiperidjnocamonyllbeozoate etbylene keta], white solid; MS ( + El) 

305 (M+). 

(ml 1-C4-{JH-pyrrol-1-yl>benzoyJ)+pjperidone ethylene ketal, beige solid; MS(+ El) 

312 (M+). 

(n) 1-(6-Cbloro-3-pyridv!carbonvD-4-piperidone exhvlene ketal. pale yellow solid; MS 

10 (+El} 282 (M+). 

(a) l-CS-Bromo-3-thienylcarboqyll-4-;piperidone ethylene ketal. colourless oil; MS(+ 

EI) 353 (M+). 

(p) 1:(4-<Phenylmetho:svlbenzovll-4-piperidone ethylene ketal, colourless oil; MS (+ 

EI) 353 (M+). 

is (q) 1-C4:(4.4-Dimerhvloxa.zolin-.,_yJlbenzoyD-1-:piperidgne ethylene keral, yellow 

solid; MS ( + F AB) 345 ([M + H]+ ). 

(r) 1-(2-Pyridylcarbonyl)-4-gjperidone ethylene ketal, pale green oil, MS ("T" El) 248 

(M+). 

(s) 1-C+Pyrid,ylcarbonyll-4-pjperjdone ethylene ketal, pale green oil, MS (+ EI) 248 

20 (M+). 

(t) l-C3-Pyridazieylcarbonyl).4-pjperidone eth.vlene ketal, off-white powder, MS (+ 

El) 249 (M+). 

(u) J-(J.5-Djmethylbenzovll-4-piperidnne ethylene ketal, colourless oil, MS (+ El) 
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275 (M+). 

(v) 1-<3-Fluom+metbylbenmyll+pmeridone ethylene keral, white powder, m.p. 

85.5-88 °C. 

(w) 1 ·(3.S-Difluombenmyll+pjperidgne ethylene ketal, white powder, m.p 95-

s 97 °C. 

(x) 1-CJ.4-DicbJombenmyll+pjperidone et~yJcne ketal, colourless solid, MS (+EI) 

315 (M+). 

(y) I-c+Bromo-2-thienylcarbonyll+pjperidone ethylene ketal, colourless oil, MS ("" 

EO 333/331 (M+). 

10 (z) t-C5-Benzpfuro:<anylcarhon,vl)+piperidone eth,ylene lcetal, yellow gum. MS(+ EI) 

305 (M+). 

(aa) I-(2-Pyrazjny!carbonvl)-4-pjperidone ethylene kexal, colourless solid, MS (+EI) 

249 (M+). 

(bb) t-c+CTrifluoromethoxylbenzoyll-4-piperidone etbv!ene ketal. colourless viscous 

u oil. MS(+ EI) 331 (M+). 

(cc) I -<5-( J .l-Ben20dioxoMlcarbonyl >+piperidone ethylene ketaJ, pale yellow gum. 

MS ( + El) 291 (M+). 

(dd) 1-£0 3-Dibydm-I 3;:1joxo-2H-jsojndol-S-vl)carbopvll-4-piperidone ethylene 

kml. white solid, MS(+ El) 316 (M+). 

20 (ee) 1-£3-IhjenylcarbonyJH-pjperidone ethylene lcetaJ, colourless oil, MS(+ CI) 254 

([M+H)+). 

{ft) l-CS-Mc;tbyl-2-pmzjnylcarbonylh+pjperjdope ethylene keral, colourless viscous 

oil, MS (+El) 263 (M+). 
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(gg) I-C6-0uinolyl)carborzy1:4-pjperidone ethylene JcetaJ, white solid, MS ( + CI) 299 

([M+H]+). 

(hh) 1-C+Ethmvlbenzoyl)-4-pjpcrjdone ethylene ketal, pale orange solid, MS (+ EI) 

271 (M+). 

s (ii) 1.C4-Pbenmbutanoyll+piperidone ethylene ketal, colourless oil, MS(+ CI) 306 

([M + H]+). 

(jj) l-C2-ThiRQly!carbonyl).4-piperidone ethylene ketal. yellow solid. MS (+CI) 255 

([M+H]+). 

(kk) l -ffC'-IrifluoromethyllphenyllacetYll-4-pjpeddone ethylene ketal, pale yellow 

10 solid, m.p. 65-67 °C. 

(11) 1-0-Metbyl-2-gyrrolylcarbonyD-4-pjperidone ethylene ketal. brown oil. MS(+ El) 

250 (M+). 

(mm) 1-C2-C5-MetbylthjenylcarbonyDl-4-piperidone eth);lene ketal, yellow oil. MS (+ 

CI) 268 ([M + H]+}. 

15 ·. (nn} 1-(2-FluombenmvD-4-pjperidone ethylene ketill. c~iourless soli.d. m.p. 90-92 °C. 

( oo) J -(3-Isoxazp!y!carbonvll-4-piperidooe ethylene ketal. pale yellow oil. MS ( + El) 

238 (M+}. 

(pp) 1-<2-<3-Bromo-2-thjeny!U-S-thiazolylcarbon,ylll-4-pjperidone eth.vleru; lcetal, 

yellow solid, MS(+ Cl} 239 ([M +HJ+). 

20 (qq) J -(2-Naptbylcm:bonyl>+piperidone eth,y!ene ketal, m.p. 96-98 °C. 

(rr) 1-(4-Chloro-J-iodobenzoyll-4-pjperidone ethvlene ketal. MS(+ El) 407/409 (M+). 

(ss) 1-<4-EthylbenzovJl±piperidgne ethylene ketal, colourless oil, MS (+ El) 275 

(M+). 
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(tt) 1.(4-J>nmylbenzoyl).4-piperldone etbyltme ketal, colourless oil, MS (+ EI) 289 

(M+). 

(uu) 1-(+Butylbeoioyll+gigeridone ethyl;ne ketal~ colourless oil, MS (+El) 303 

(M+). 

5 (vv) 1..£4.Isotbiazolylcarbonyl>+piperidone ethYlepe ketal, pale brown oil, MS(+ CI) 

2SS [(M + H)+]. 

(ww) J-(l .2.l-IhiadiazpJ-4-ylcarbonyD-4-pj;peridone ethylene ketal, pale yellow solid, 

MS (+EI) 255 {M+ ). 

(xx) 1-(2-BC02QD>Jtbienylcarbgnyll+Piperidone ethylene lcetal, pale orange solid, 

to m.p. 103-104 °C. 

(yy) J-(5-Ethyl-2-tbjeny!catbonvll-4-piperidone ethylene ketal, (this was prepared 

from S-ethylthiophene-2-carboxylic acid : D. W. Knight and A. P. Nott, J. Chem. Soc., 

Perkin Trans. 1, 1983, 791) yellow oil. MS (+ CI) 282 ([M +HJ+). 

{zz) 1-(5-Bmmo-.,-thjenylcarbonvl)-4-piperidone ethv!ene ketaL pale yellow solid 

1s m.p. 92-94 °C. 

;xamp!eX 

1-C2 2.2-Iritluomac;etyll-4-pjperidone etbylepe ketal 

Trifluoroacetic anhydride (1.47 g, 7.0 mmoJ) was added to a solution of 4-piperidone 

20 ethylene ketal (1.0 g, 7.0 mmol) in acetonitrile (20 mJ) and stirred for 4 h. Water was added 

and the mixture extracted with ethyJ acetate. the organic layer dried over sodium sulphate 

and evaporated to give the produc~ MS(+ EI) 239 (M+), lH NMR (CDC13) 3.99 {s, 4H), 

3.79 (2H, dd), 3.67 (2H, dd), 1.77 (4H, dd). 



S6 

ExampleY 

J -C+Cyano-3-meth,vibenmyl)4.pjperidone ethylene ketal 

(Al +cyano-3-metb?lbenzoic acid 

PCl'/GB96/02496 

s n-Butyl lithium (I .38M in hexane,· S.54 ml, 7.65 mmol} was added dropwise to a 

solution of 2-methyl-4-bromobenzonitrile (1.S g, 7.65 mmol) in THF (40 ml) at -100 °C. 

The resulting dark red solution was stim:d for S min., quenched by the cautious addition of 

solid carbon dioxide and warmed to room temperature. The solution was diluted with 10010 

aqueous sodium hydroxide and extracted with ethyl acetate. The aqueous layer was 

10 acidified with ice-cold 4N aqueous HCl, extraeted with dichloromethane and the extracts 

dried over sodium sulphate and evaporated to furnish a white solid (880 mg), MS ( + El) 

233 ([M - TMS]+), lH NMR (d6-DMSO) 13.50 (IH. br. sl. 8.00 <IH. s). 7.92-7.86 (2H, 

m), 2.SS (3H, s). 

(b) l-C4-Cyano-3-metbylbenmvll-4-pjperidone i::.5: \"!enc kct:al 

is This was prepared by the method ofE.xamplc \' . .Jff·'Ah1te soil.!. ~IS c- El) 286 (M+). 

ExarnpleZ 

1-(4-Cyano-3-fluorobenzovl)-4-pjperjdone ethylene ketal 

Using the method of Example Y, the following compounds were prepared. 

20 (a) +Cyano-3-fluombenzojc acid. MS(+ EI) 165 (M+), lH NMR (CDCl3) 8.04 (lH, 

d. J 10.2 Hz), 7.97 (lH, ci, J IO.:? Hz}. 7.78 (lH, dd, J 6.2, 8.0 Hz). 

(b) 1-(4-Cyano-3-fluorobenzoyl}4-gigeridone etbvlene keral, waxy yellow solid, MS 

(+El) 290 (M+). 
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ExampleM 

N-(2-Hydmnphenyl>+C+oxopiperidinocarborJyllbenzamjde ethylene kctal 

(a) 4-{4-0xgpiperdjn-1-ylcarbgn.vJ)benmic acjd etb,vlene ketaJ 

s A solution of methyl 4-(4-oxopiperidinocarbonyl)benzoate ethylene ketal (1.5 g, 4.9 

mmol) and lithium hydroxide monohydrate (309 mg, 7.4 mmol) in 'raF/water (1:1) (SO 

ml) was stirred for 18 h, then acidified with dilute HCl. The product was extracted into 

ethyl acetate, and the extracts dried over sodium sulphate and concenttated to leave a white 

solid (1.4g), MS(+ Cl) 292 ([M + H]+), lH NMR (CDC13) 8.10 (2H, d, J 8.2 Hz), 7.45 

10 (2H, ~ J 8.3 Hz), 3.99 (4H, s), 3.86 (2H, br. s), 3.44 (2H. br. s). 1.81 (2H, br. s), 1.65 (2H. 

br. s) 

Cbl N-(2-Hvdroxy_phenyD+C 4-oxgpiperjdjnocarbonyl>benzamicie ethylene ketal 

A solution of 4-(4-oxopiperidinocarbonyl)benzoic acid ethylene ketal (291 mg, 

mmol) in DMF (3 ml) was treated with l, l '-carbonyldiimidazole ( 162 mg, l mmol) and 

u stirred for 30 min. 2-Aminophenol ( 109 mg, 1 mmol) was added and stirring continued for 

22 h. The mixture was acidified with dilute HCL extracted with ethyl acetate, washed with 

brine, dried over sodium sulphate and concentrated under vacuum. The residue was 

purified by flash column chromatography on silica. eluting with ethyl acetate, to furnish a 

clear glass. MS(+ Cl) 383 ([M + H]+) . 

.20 

Example BB 

N-<4-Metboxxpl>enyD+c 4-oxopiperidjnocarbgnvllbew,amide ethylene ketal 

This was prepared by the method of Example AA step {b) to give a white foam. MS{+ 
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CI) 397 ([M + H]+). 

Example CC 

I-£+C2-ThiazoJyDhenzoyJH-piperidone erhyJeue keta1 

s A solution of 1-(4-bromobenzoyl)-4-piperidone ethylene ketal (652 mg, 2 mmol) and 

trimethyl-2-thiazolylstannane (595 mg, 2.4 mmol} in degassed toluene was heated at reflux 

with tetrakis(triphenylphosphine)palladium(O) (200 mg, 0.17 mmol) for 16 h. The mixture 

was cooled. filtered through celite and evaporated. The residue was purified by flash 

chromatography on silica eluting with 50% ethyl acetate/hexane to yield a white solid (480 

10 mg)~ MS (+CI) 331 [(M + H)+]. 

Example DD 

·' 1-(1 H-Pvrrol-2-vlcarbonyll-4-piperidone ethylene lcetal 

(il 1-CJ H-Pyrrole-2-carbonvllimidazole 

1s A solution of 1-(t-butoxycarbonyl)pyrrole-2-carboxylic add (W. Chen. M. P. Cava, 

Tetrahedron Lett. 1987, 28. 6025) (2.34 g, 10 mmol) in DMF (20 ml) was treated with 

1,1'-carbonyldiimidazole (1.62 g, 10 mmol). After 30 min .• 4-piperidone ethylene ketal 

( 1.28 ml, 10 mmol) was added dropwise and stirring continued for 90 min. The mixture 

was diluted with water, extracted with ethyl acetate. washed with water and brine. dried 

20 over sodium sulphate and evaporated. The residue was purified by flash chromatography 

on silica eluting with dichloromethanelethyl acetate (3:1, increasing the gradient to 1:1) to 

give a light brown solid (0.54 g), MS(+ CI) 162 {[M + H]+). 
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Q» 1-Cl H-Pyrrol-2-yJc;arbonvf).4-piperidgne ethylene ketal 

A solution of l-(lH-pyrrole-2-carbonyl)imidazole (0.54 g, 3.4 mmol) and 4-piperidone 

ethylene ketal (0.43 ml, 3.4 mmol) in THF (10 ml) was heated at reflux for 1 h. The 

mixture was cooled and evaporated_ diluted with ethyl acetate, washed with dilute HCl, 

s dried over sodium sulphate and evaporated to afford a beige solid (0.56 g), MS(+ CI) 237 

([M + H]+), lH NMR. (CDCl3) 9.47 (lH, br. s), 6.92 (lH. m), 6.53 (lH, m), 6.25 (IH, m), 

4.00 (4H, s), 3.91 {4H, t. J S.4 Hz), 1.78 (4H. t. J 5.8 Hz). 

Example EE 

10 1-£1 H-Imjdazole-J-ylcar00nyll±giperidope etbvJene ketal 

A solution of 4-piperidone ethylene ketaJ (1.43 g, 10 mmol) and 1,1'-carbonyldi­

imidazole (1.62 g, 10 mmol) in dichloromethane (35 ml) was stirred at 20 °C for 2 h. The 

solution was washed with water (50 ml) and the organic phase evaporated. The residue was 

recrystallised from toluene to give the title compound (1.85 g) as needles. m.p. 126-

is 128 °C. 

Example FE 

3-<Meth.vltbio)pro.pvl 4-pjperidope-J-carboxylate etbylepe ketal 

To 3-(methylthio)-1-propanol (1.3 g, 12.3 mmol) in acetonittile (SO ml) was added 

20 1,1'-carbonyldiimidazole (2 g, 12.3 mmol) and the resulting solution was stirred for Sh. 4-

Piperidone ethylene ketal (1.77 g, 12.3 mmol) was added and the solution heated at 60 °C 

for 20 h. After cooling the solvent was evaporated to give the product, MS ( + EI) 275 

(M+). 4.06 (2H, m), 3.9 (4H, s), 3.43 (4H, t), 2.51 (2H, t), 1.99 (3H, s), 1.84 (2H, m), 1.56 
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(4H. t). 

Exmnple GG 

3-CMetbanesuJphonyl)pro.pyl 4-piperidone-1-carbox.vlate ethyleru; ketal 

s To 1-(3-(Methylthio)propoxycarbonyl)-4-piperidine ethylene ketal (Example FF, 1 g, 

3.6 mmol) in acetone (100 ml) and water (10 ml) was added OXONE™ (12.9 g. 5.8 equiv.} 

and the resulting mixture was stirred for 20 h. then poured onto 10% aq. sodium bisulphite 

and extracted with ethyl acetate. The extract was dried (sodiwn sulphate) and evaporated to 

give the product, MS(+ CI) 308 ([M + H]+), IH NMR (CDC13) 4.09 (2H. m). 3.9 (4H, s}, 

10 3.44 (4H, m), 3.16 (2H, m), 2.99 (3H, s), 2.00 (2H, m). 1.57 (4H, t). 

ExampleHH 

0-EtJiyl 4-oxopiperidine- J -carbothioate ethylene ketal 

Sodium hypochlorite (lM in 0.IN NaOH. 13.3 ml) was added to a solution of 4-

1s piperidone ethylene ketal ( 4.26 ml. 4. 76 g, 33.3 mmol) and powsium ethylxanthate (2.35 

g, 14.7 mmol) in water (100 ml) and stirred for 30 min. The mixture was extracted with 

ether. the ether extract was washed with HCl {lM), dried (sodium sulphate) and evaporated 

to give the product, MS(+ EI) 231 {M+), lH NMR (CDCh) 4.51 (2H, q), 4.19 (2H, dd), 

3.99 (4H, s), 3.81 (2H. dd). I.78 (2H. dd), 1.69 (2H, dd), 1.35 (3H, t). 

20 

E;ample II 

J-f2-Ihicmy!Cimjnometbylll-4-pjperidgne etbylene ketal bydrojodide 

A solution of S-methyl-2-thiophenecarboximide hydroiodide (1.0 g, 3.5 mmol) (Fisons 
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pie WO 95/05363) and 4-piperidone ethylene ketal (0.47 ml, 3.6 mmol) in acetonitrile (10 

ml) was stirred for 20 h and evaporated. Flash chromatography on silica eluting with 

dichlorometbane/metbanol·(20:1) gave the product as a white solid, m.p. 217-218 °C. 

s Example JI 

4-Qxo.piperidine- t-carboxamide cth.vlene Jcetal 

Trimethylsilyl isocyanate (0.6 g, 0. 7 ml. 5.2 mmol) was added dropwise by syringe to 

a well stirred solution of 4-piperidone ethylene ketal (0.71 g, S mmol) in dry toluene (S 

ml). The mixture was stirred at 20 °C for 24 h and then hexane (25 ml) was added. StiIIing 

10 was continued for 1 h during which time a white solid separated. The solid was collected 

by filtration, washed with hexane and dried to give the title compound (0.45g), m.p. 201-

203 °C. 

ExampleKK 

IS 1-(l -Pyxmlidinyl}carbonyl)-4-piperidone ethy!c:::e ket;t,I 

(a) A solution of l-(lH-imidazole-1-ylcarbonyl)-4-piperidone ethylene ketal (Example 

EE) (950 mg. 4 mmol) and benzyl bromide (510 mg, 4 mmol) in dry acetonitriJe (10 ml) 

was stirred at 20 °C for 18 h. The solvent was evaporated and the residue triturated with 

ether to give the crude quaternary salt as a hygroscopic solid (l.35 g. 82%). This was taken 

20 up in dichloromethane (20 ml), treated with a small excess of pyrrolidine (0.25 g, 3.5 

mmol) and kept at room temperature overnight. The solution was washed successively with 

dilute HCI and water and dried over magnesium sulphate. Evaporation of solvent left the 

title compound as a colourless syrup (0. 7 g) which slowly crystallised on standing to a 



W0'7n4686 PCT/GB96/02496 
62 

waxy solid, m.p. 61-64 °C. 

Example LL 

N-Eth,vl+oxopjperidine-1-carboxamjde etbylene ketal 

s Ethyl isocyanate (0.85 ml. 0.76 g, 10.7 mmol) was added dropwise with stirring to 4-

10 

piperidone ethylene ketal (1.43 g, 10 mmol) in dry dichloromethane (30 ml). The resulting 

pale yellow solution was stirred at 20 °C for 24 h. then evaporated to yield a yellow solid. 

Trituration with ether gave the title compound as a white crystalline solid (l .8S g), m.p. 

120-122 °C. 

Example MM 

C3-Metl\yl-J .2,4-oxadiazol-S-yD+piperidone ethylene ketal 

3-Methyl-S-trichloromethyl-I.2.4-oxadiazole (Moussebois and Eloy, Helv. Chim. Acta 

1964, !Z. 838) ( 1 g, 5 mmol) and 4-piperidone ethylene ketal ( J .5 g, 10 mmol) in ethanol 

1s (20 ml) were heated reflux overnight. The solvent was evaporated and the residue taken up 

in dichloromethane and filtered. The filtrate was washed with dilute HCI, dried over 

sodium sulphate and evaporated to leave a pale yellow oil (0.22 g). The acid washing was 

neutralised with solid sodiwn bicarbonate and extracted with dichloromethane. 

Evaporation gave further oil (0.17 g, total 0.39 g), MS(+ El) 225 (M+). 

20 

ExampieNN 

C2-Ihiaznlyll-4-piperidoru; eth,vlene lceral 

4-Piperidone ethylene ketal (2.0 ml. 16 mmol), 2-bromothiazole (2.68 g)_ and cacsiwn 
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carbonate (8.9 g) in DMF (20 ml) were heated at 90-100 °C for 16 h. The cooled mixture 

was diluted with water, extracted twice with ether, the ether layers washed with water six 

times, dried over sodium sulphate and evaporated. The residue was purified by flash 

·chromatography on silica eluting with 50% ether/hexane to afford the title compound as a 

s pale yellow oil (2.2 g), MS(+ EI) 226 (M+), lH NMR (CDCJ3) 7.17 (lH, d, 3.6 Hz), 6.SS 

(lH, d, 3.6 Hz), 4.00 (4H, s), 3.65-3.61 (4H. m), 1.83-1.80 (4H. m). 

Example PO 

1-(4-NitropbenyDsulpbonvl-4-pjperidone ethylene ketal 

io A solution of 4-piperidone ethylene ketal (1.28 ml. 10 mmol) and triethylamine (1.4 

ml, 10 mmol) in ethyl acetate (20 ml) was treated with a dropwise addition of 4-nitro-

phcnylsulphonyl chloride ( 1.4 ml, 10 mmol) in ethyl acetate (~0 ml) and stirred at room .. : 
temperature for 2 h. The mixture was washed with water. dilute HCL saturated sodium 

bicarbonate solution and brine. dried over sodium sulphate and evaporated to leave the title 

1s compound as a solid (2.8 g). MS (+ El) 328 (M+). 1 H NMR (CDCI3) 8.38 (2H~ d. J 8.8 

Hz), 7.96 (2H, d. J 8.8 Hz). 3.90 (4H. s), 3.22 (4H. t. J 5.7 Hz). 1.80 (4H. t, J S.7 Hz). 

Example PP 

The following compounds were prepared by the method of Example 00 :-

20 (a) J -<+Memoxmhenyllsulpbonyl+i:riperidone ethylene keral, off-white solid. MS (+ 

El) 313 (M+), lH NMR (CDC13) 7.70 (2H, d, I 8.8 Hz), 6.99 (2H, d. J 8.8 Hz), 3.90 (4H, 

s), 3.87 (3H, s), 3.13 (4H. t. J 5.6 Hz), 1.78 (4H. t. J 3.6 Hz). 

(b) 1 -Metbanesulphonyl-4-piperidpne eth.vlene ketal, pale yellow waxy solid. 
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ExampleQQ 

1-((4-CyanaphenyDthjoxpmeJhyD±piperidone etbylene ketal 

A solution of 1-(4-cyanobenzoyl)-4-piperidone ethylene ketal (1.00 g, 3.68 mmol) and 

s Lawesson~s reagent (1.2 g, 2.9 mmol) in dioxane (20 ml) was heated to reflux for 1 h. 

cooled and evaporated. The residue was pre-absorbed on silica gel and purified by flash 

chromatography eluting with 25% ethyl acetate/hexane, increasing the gradient to 400JO 

ethyl acetate/hexane, to afford the product as a yellow solid (353 mg). MS (+ EI) 288 

(M+), IH NMR(CDCl3) 7.67 (2H. d. J 7 Hz). 7.36 (2H, d, J 7 Hz), 4.5-4.45 (2H, m), 4.06-

10 3.98 (4H, m), 3.58 (2H. dd. J 6. 4.2 Hz), 1.94 (2H, t. J 6 Hz), 1.69 (2H, t, J 6 Hz). 

Example RR 

1-(6-Cyano-~-pvridyllcarbonvJ-4-piperidone ethylene ketaJ 

A stim:d suspension of copper (I) cyanide (0.66 g, 7.4 mmol) and 1-(6-bromo-3-

IS pyridyl)carbonyl-4-piperidone ethylene ketal (2.2 g, 6. 7 mmol, prepared as in Example V 

from 6-bromo-3-pyridinecarboxylic acid) in DMF (30 ml) was heated at 150 °C for 3 h. 

The mixture was cooled. diluted ·with water, extracted with ethyl acetate, dried over sodium 

sulphate and evaporated. Purification by flash chromatography on silica, eluting with 20% 

ethyl acetate/hexane, gave a white crystalline solid (0.96 g, 52%), m.p. 133-135 °C. 

20 

Example SS 

1-<5-Thiazo!v!camonyll-4-pjperidone ethylene ketal 
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(a) S-Thjazolecarboxylic acid 

2-(Trimethylsilyl)thiazole (2 g, 12.7 mmol) in ether (10 ml) was added dropwise to a 

solution of n-butyllithium (l.43M in hexane, 9.33 ml) in ether (20 ml) over 20 min. at -

78 °C, stirred for 1 h and quenched with solid carbon dioxide. The mixture was allowed to 

s warm to room temperature over 16 ~ diluted with 1 OOAi sodiwn hydroxide and extracted 

twice with ethyl acetate. The aqueous layer was acidified with ice-cold dilute HCl, 

extracted with ethyl acetate- the organic extract washed with brine. dried over sodium 

sulphate and evaporated to give a pale yellow solid (870 mg), lH NMR (~-DMSO) 13.58 

(lH, br. s}, 9.33 (IH, s), 8.45 (IH. s). 

10 (b) 1-£5-Thiazolylcamonyll-4-piperidone ethylepe keral 

15 

This was prepared by the method of Example V to give a yellow oil. MS (+ CI) 255 

([M+H]+). 

Preparation of products 

Example J, 

· l .2-Djh,vdro-2-pbeny!-4-quinazolinamjne hydrochloride 

A solution of 2-aminobenzamidine dihydrochloride (Example A) ( 1.0 g, 4.8 mmol) 

and bemaldehyde (0.48 ml, 5.8 mmol) in ethanol (30 ml) was heated at reflux for 2 hours. 

20 The solution was cooled and the solvent evaporated to give an oil which was purified by 

flash chromatography on aluminium oxide (Brockman l, activated neutral) using 

dichloromethane/metbanol as eluant to give a solid which was recrystallised from iso­

propyl alcohol to afford the title compound as a solid (0.65 g), m.p. 212-214 °C. 
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The compounds of Examples 2-26 were prepared from 2-aminobemamidine dihydro­

chloride and an appropriate aldehyde or ketone by the method of Example 1: 

s Eumple2. 

10 

1.2-Pihydro+qyinazolinamjne hydrpcbloride 

Prepared using aqueous formaldehyde; amorphous solid. MS (+ F AB) 148 

([M +HJ+), lH NMR (d6-DMSO) 9.70 (lH, s), 9.09 (IH. s). 8.88 (lH, s), 7.83 (lH, d), 

7.46 (lH, dd), 7.40 (lH, s), 6.90 (lH, d), 6.84 (lH, dd), 4.55 (lH, s). 

Example 3. 

J 2-Pihydm-2-rnetbyl-4-qujnazolinamjne hydrochloride 

Prepared using acetaldehyde; m.p. 210-212 °C. 

ts Example4 

2-Ethyl-1 ,2-dihvdm-4-quinazo!inamine hydrochloride 

Prepared using propionaldehyde; m.p. 139-141 °C, 

Examples. 

20 2-Cyclopmpyl- l 2-dih.Ydm±Q.uinaiglinamine hydrochJoricle 

Prepared using cyclopropanecarboxaldehyde; m.p. 192-193 °C. 
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Examp}e6. 

2-Cyclobtayl-1,2-djhydro-4..gujnazolingmjne hydrochloride; 

Prepared using cyclobutanccarboxaldehyde; m.p. 200-202 °C 

s Example?. 

2-Cyclapc;ntyl-I 2-djbydm-4-quinaznUnamine hydrochloride 

Prepared using cyclopentanecarboxaldehyde; m.p. 242-244 °C (dee.). 

Example 8. 

10 1.2-Pihydt0=2.2-dimethyl-4-guinazolinarnjne hvdrochloride 

Prepared using acetone: m.p. 251-253 °C. 

Example9. 

2-Etbyl-I 2-dihydm-2-merbvl-4-quinazoHnamim: bydrochlonde 

1s Prepared using 2-butanone: m.p. I 13-115 °C. 

20 

Example 10. 

1 .2-Dihydm-2-metbyl-2-phenyl+qyinazoljnamjne hydrochloride 

Prepared using acetophenone; m.p. tSS-157 °C. 

Example JI. 

2-C2-Fual)-1 2-dibydro-4-gujnazplinamjne hydrochloride 

Prepared using 2-furancarboxaldehyde; m.p. 239-240 °C. 



5 

W097n4686 
68 

Example 12. 

l .2-Djhydro-2-(,2-thienylH-quinazolinamine eydmcbloride 

Prepared using 2-thiophenecarboxaldehyde; m.p. 243-245 °C. 

Example 13 

l .2-Dihydro-2-(4-pyridyll-4-qyjnazolinamine l\.vdmchloride 

Prepared using 4-pyridinecarboxaldehyde; m.p. 193-195 °C. 

PCTIGB96/02496 

10 Example )4. 

l .2-Djbydro-2-(l H-jmjdazol-2-vll+q.uinazolinamine dibydmcbloride 

Prepared using lH-imidazole-2-carboxaldehyde: m.p. 168-170 °C. 

Example 15 

1 s 1.2-Dihydro-2-(2-tbjazo!vl H-Quinazolinamine by<irochloride 

Prepared using 2-thiazolecarboxaldehyde; amorphous solid, MS {+ FAB) 231 

{[M + H]+), lH NMR (d6-DMSO) 10.45 (lH. s), 9.08 (IH. s), 8.45 (lH, s). 7.87 (lH, d), 

7.80 (lH, d), 7.74 {lH, d). 7.49 (lH. t). 6.96 (lH. d). 6.84 (lH. t). 6.39 (lH, s). 

20 Example 16. 

2-(4-Cyanopbenyl)-1 '-djbydro:4-qujnazolinamine hydrochloride 

Prepared using 4-cyanobenzaldehyde; m.p. 201-203 °C. 
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Example 17. 

2-(4-J)jmethylaminopbenyl)-1.2-djJmlm-4-qujnazolinamjne hydrocbloridc 

Prepared using 4-(dimcthylamino)benzaldehyde; m.p. 213-215 °C. 

5 Example 18. 

l .2-Dihydro-2.(4-nitrophenyl)-4-quinazolinamjne hydrochloricie 

Prepared using 4-nitrobem.aldchyde; m.p. 223-225 °C. 

Example 19. 

10 2-C9-Anthracenyll-1.2-djbydro+Quinazglinamjne hydrochloride 

Prepared using antbracene-9-carboxaldehyde; m.p. >250 °C, MS (+FAS) 324 

([M +H]+). 

Example 20 

u 2-C 4-Amino- t 2-dihydroguinazoHn-2-y!lben:zenemeibano! bydrochloride 

Prepared from l,3-dihydroisobenzofuran-1-ol; m.p. 120 °C (dee.) 

Example2J. 

l.2-Qjhydm-2.(2-njtropbenyll-4-guinazolinamine hydrochloride 

20 Prepared using 2-nitrobem.aldehyde; MS (+ FAB) 269 ([M + H]+), lH NMR (~-

DMSO) 10.00 (lH, s), 9.47 (lH, s), 8.95 {lH, s), 8.14 (lH, dd), 7.91 (lH, dd), 7.88 (lH, s), 

7.79-7.84 (3H, m), 7.71 (lH. t), 7.48 {IH. t), 6.96 (lH, d), 6.86 (lH, d), 6.55 (lH, s). 
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Epmple22. 

J.2-Dibydro-2-£5-njtto=2-tbiepy!l-4-gujru1701inamjne hydrochloride 

Prepared using 5-nitro-2-thiophenecarboxaldehyde; m.p. 215-217 °C. 

5 Example 23. 

Ethyl 2-(+amjno- I .2;lil\ydroquinazplin-2-yl)-l H-:gyrrole-J-carbox,ylate hydmchJgride 

Prepared using ethyl 2-formylpyrrole-1-carboxylate (Example P); MS (+ FAB) 285 

([M +HJ+), lH NMR (d6-DMSO) 9.85 (lH, s), 9.31 (IH, s), 8.92 (lH, s), 7.88 (lH, d), 

7.74 (lH, s), 7.48 (IH, t), 7.38 (lH. t), 7.00 (lH, d), 6.83 (JH. t), 6.45 (lH, s), 6.19 (2H, d), 

10 4.44 (2H, q). l .38 (3H, t). 

Example24. 

J .2-Dibydro-?-Ctrimetbylsilyletbvnvll+Qujnµolinamine bydrochlpride 

Prepared using 3-(trimethylsilyl)propynal; MS (+ FAB) 244 [(M + H)+], lH NMR 

1s (~·DMS0)7.7 OH. d), 7.5 (lH. br. s). 7.35 (lH, dd), 6.82-6.7 (:!H. dt). 5.64 (lH, s), 0.00 

(9H, s). 

Example25. 

Spim(s;yc!ppentane-1.2'(1 'ffl=QPinamline]-4t-amjne bydcochloride 

20 Prepared using cyclopentanone; m.p. 208.5-210 °C. 

Example26. 

Spjro[cvclohe:sane-1.2'( 1 'f/}=Q.uinamline]-4'-amine hydmcbloride 
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Prepared using cyclohexanone; m.p. 256-258 °C. 

The compounds of Example 27 and 28 were prepared from 2-amino-6-chloro-

benzamidine dihydrochloride (Example B) and appropriate aldehydes. using the method of 

s ~ple 1 

Example 27. 

5-Cblom-2-Q-fuzyll-1.2-djhydro+qujnazg!jnamine bycirochloride 

Prepared using 2-furancarboxaldehyde; yellow crystals. m.p. 235-237 °C. 

10 

Example28 

5-Chlom- I .2-dihydro-2-C2-thienyll-4-guinazo!inamine hydrocblopde 
. :. .:, 

Prepared using 2-thiophenecarboxaldehyde; yellow crystals. MS (+ F AB) 2641266 

([M + H]+), lH NMR (d6-DMSO) 8.60 (lH, s). 7.59 (IH. d). 7 . ..i6 OH. t), 7.20 OH. d). 

15 '7.06 (1H. dd), 6.98 (lH. s). 6.97 (1 H. s). 6.:?2 (lH. s}. 

The compounds of Examples 29-44 were prepared from 2-amino-6-fluorobenzamidine 

dihydrochloride (Example C) and appropriate aldehydes or ketones using the method of 

Example 1. 

20 

Example29. 

5-Ftuom-l ?.dihvdro-2-phenyl+qyjnazglinamjne bvdrochloride 

Prepared using benzaldehyde; m.p. 253-255 °C. 
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Example 30, 

5-fluom-2-Q-fuzyl)-J ,2-diqydro-4-qpjnaznlinamine bydrochloricle 

Prepared using 2-furancarboxaldehyde; yellow crystals, m.p. 228-229 °C. 

Example31 

S-Eluoro-l .2=<iihydro-2-C:?-h,ydroxypben..v1H-Qujnazolinamine hydrochloride 

Prepared using salicylaldehyde; m.p. 240 °C. 

10 Example 32. 

5-Fluoro- J ,2-dibvdro-'-'1-bvdroxypbenyl)-4-guinazolinamjne bvdrochloride 

Prepared using 3-hydroxybenzaldehyde; m.p. 235-:!37 °C (decomp.) 

ExampleJ3 

JS 5-Fluoro-1 2-djhydro-2-C ol-hydroxyphenylH-gyjn:izcjm;:,mms: b\·dmcbloride 

Prepared using 4-hydroxybenzaldehyde; m.p . .'.!7~~i~ °C 

Example34, 

Ethyl ~-C4-Amino-5-fluom-J 2-diqydrogyjnazplin-2-vll-IH-pyrrole-l-carboxylate 

20 hydrochloride 

Prepared using ethyl 3-formylpyrrole-1-carboxylate (Example Q); m.p. 165-167 °C. 
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Example35. 

S-flupm-1 kclib.vdro-24-tbienyJ)+quioazoJinamine IJYdmcbloride 

Prepared using 2-thiophenccarboxaldehyde; m.p. 204-205 °C. 

PCT/GB96/02496 

s Example 36, 

5-Fluoro-1.2-dibydro-2-C2-tbiazglyll+guinazo1inamine bydmchlmjde 

Prepared using 2-thia20lecarboxaldehyde; m.p. 191-192 °C. 

Example 37. 

10 5-Flugro-2-<+fluompbenyll-1 .2-dibydro+guinazolinamjne bydrqcbloride 

Prepared using4-fluorobenzaldehyde; m.p. 191-193 °C. 

Example 38. 

5-Fluoro-1.2-djhvdm-2-<4-me:tboxypbenyll-4-Quinazolinamine bvclrochlori<ie 

15 Prepared using 4-methoxybenzaldehyde; m.p. 185-187 °C. 

20 

Example 39. 

S-Fluoro-1 2-dihydro-2-(4-Cmetbylthiolphenyll-4-QUinazo!inamine hydrgchloride 

Prepared using 4-(methylthio)benzaldehyde; m.p. 157-159 °C. 

Examp!e40. 

5-FJuoro-1.2:diby<lro-2-(2:(trifluommethyllphenv!l-4-qyinaz;olinamine hydrocbloricle 

Prepared using 2-(trifluoromethyl)benzaldehyde; m.p. 241-243 °C. 
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ExampJe4J. 

S-Fluoro-l .2-<iibydro-2-C4-ftritluommetbyl)pbenyl)-4..gujnazolinamjne bydmcbloride 

Prepared using 4-(trifluoromethyl)benzaldehyde; m.p. 220-222 °C . 

Example42. 

5-FJuom- l .2:(fibydm-2-0-metbylctbyl)+quinazo!inamine bydmcblgride 

Prepared using isobutyraldehyde; m.p. 159-161 °C. 

10 Example 43. 

2-Cyc!gbteyl-5-fluoro-1.2-:-dihydro-4-guingzolinamjne hydrochloride 

Prepared using cyclobutanecarboxaldchyde; m.p. 209-210 °C. 

Example44 . 

. 1.s 5-F!ugro-2-C2-furyl>-l.2-dibydro-"-metbyl-4-Qµjna:zolinamine hydrochloride 

Prepared using 2-acetylfuran: m.p. 224-226 °C (decamp). 

Example 45. 

2-C2-Fm:y!)-S-(methylthjo)-l .2.d,ihydm+guinazolinamine hydrochloride 

20 This was prepared from 2-amino-6-(methylthio)benzamidine dihydrochloride 

(Example F) and 2-furancarboxaldehyde using the method of Example 1 to give yellow 

crystals, m.p. 207-208 °C. 
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The compounds of Example 46 and 47 were prepared from 2-(methylamino) 

benzamidine dihydrochloride (Example I) and appropriate aldehydes using the method of 

Example I. 

Example46. 

1 .2-Dibydro-l-methyl-2-phen,yJ+guinazgUnamine h,ydrgchloride 

Prepared using benzaldehyde; m.p. >250 °C, MS (+ ESI) 238 ([M + H]+). 

ExampJe47. 

10 2-Cyclopro,gvl-1.2-dibydro-1-metbyl-4-quinamlinamjne hydrochloride 

Prepared using cyclopropanecarboxaldehyde; m.p. >250 °C, MS (+ ES!) 202 

{[M+H]+). 

The compol.Ulds of Examples 48-98 were prepared from 2-aminobenzamidine 

is dihydrochloride (Example A) and an acetal or ketal by the method of Example l. 

Example48. 

4-Amjno-1.2-dilJ.vdm-2-guinaioljncpmpanamine bydcochlorid.e 

Prepared using 4-aminobutyraldehyde diethyl acetal; MS(+ El) 206 ([M +HJ+), lH 

20 NMR (~-DMSO) 10.08 (IH, s), 9.19 (IH, s), 8.n (IH. s), 8.06 (2H, s), 7.85 (lH. d), 7.4S 

(lH, t), 6.90 (lH, d), 6.79 (lH, t), 4.92 (lH, s), 2.80 (2H, d), 1.75 (4H. m). 
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Example49, 

+Amina: 1.2-r;iibydro-2-gujnamlineetbanamine bydrgchloride 

Prepared using 3-arlnopropionaldehyde diethyl acetal; MS(+ FAB) 191 ([M + H)+), 

lH NMR (~·DMSO) 10.21 (lH, s), 9.27 (lH, s), 8.82 (lH. s), 8.18 (JH, s), 7.87 (lH, d), 

5 7.76 (lH, s), 7.47 (lH, t), 6.93 (lH, d), 6.82 (IH, t), 5.05 (IH, t), 2.97 (2H, s), 2.04-2.08 

(2H, m}. 

Example SO, 

2-C2-(2-Azjdoeth,yl)pbenyll- I ?-dihydro-4-quinazolinamine bycirgchloride 

10 Prepared using the intermediate of Example L; MS (+ FAB) 291 ([M + H]+), lH 

NMR. (~·DMSO) 7.90 (lH, d), 7.66 (2H. m), 7.37-7.53 (4H. m). 6.83-6.91 (2H, m). 6.18 

(lH, s), 3.58-3.63 (2H, m), 3.04-3.07 (2H. m). 

Example 51, 

is EthYI N-c+Amino-1 ~-dihydmquinazolin-2-ylpr0py(lcilrhami1J£ hydrochloride 

20 

Prepared using the intermediate of Example M; MS (+ FA.B) 277 ([M + H]+). lH 

NMR (~·DMSO) 9.79 (JH. s). 9.08 {IH, s), 8.55 (lH. s). 7.81 (lH. d), 7.47 (lH. s), 7.43 

(lH, t), 7.16 (lH, t), 6,87 (IH. d), 6.79 (lH, t), 4.83 (IH. t), 3.97 (2H, q), 2.98 (2H, dt), 

1.66-1.71 (2H, m), 1.48-1.59 (2H. m), 1.14 (3H, t). 

Example 52. 

Ethyl N-C4-Amjno-I ,2-dibydroqujnazolin-2-ylethyl)carbamate bydmchlori<fe 

Prepared using the intermediate of Example N; MS (+ FAB) 263 ([M + H]+), lH 
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NMR (~-DMSO) 9.83 (lH. s), 9.13 (lH, s), 8.64 (lH. s), 7.83 (lH, d), 1.Sl (lH, s), 7.46 

(lH, t), 7.23 (lH, t), 6.89 (lH, d), 6.81 (lH, t), 4.87 (lH, t), 3.97 (2H. q), 3.13 (2H, dt), 

1.84 (2H, dt), 1.14 (3H, t). 

5 Example 53, 

Eth.vi N-C+Am,ino-1.2-djhy!imguinazplin-2-vlmetbyDcarbamate. 

Prepared using the intennediatc of Example Q, It was purified by reverse phase HPLC 

chromatography and obtained as the ttifluoroacetate salt : MS (- F AB) 249 ([M + H]+ }, 1 H 

NMR (<4-DMSO) 9.50 (IH. s), 9.00 (lH. s), 8.58 (lH. s). 7.78 (lH. d), 7,54 (lH,. s), 7.45 

10 (IH, t), 7.34 (lH, t), 6.77~.84 (2H. m), 4.83 (lH. s). 3.98 ('.:?H. q), 3.0S-3,2S 2H, m), 1.15 

(3H, t). 

Example 54, 

1-C2-Thiazo!v!carbonvl)spiro[piperidine-4 '.?'CI' H•-Qutna.;:c i:m: 1-J ·-amine hydro-

1s chloride 

Prepared using the intermediate of Example W(jj): m.p, :1i-:19°C 

Example 55 

t -(4-Methoxyhenmyl)spjro[piperidine-4.2'C 1 'Hl-quina:zoline]-4'-amine h.vlimchlori<ie 

20 Prepared using the intermediate of Example U(a); bright yellow crystals. m.p. 

>250 °C; M+ (+El) 349 (M+). 
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Example 56. 

l-(+CyanobenZOYDsPim[pjperidjn;-4.2'(1 'Hl-quinaznline]-41-amjne hydrochloride 

Prepared using the intennediate of Example U(b); bright yellow crystals, m.p. 

>250 °C; MS (+EI) 345 (M+). 

Example 57. 

1-(4-Njtrgbenzoyllspim[piperidjne-4.2'0 'H)-quingzolinc;]-4'-amine hydrochloride 

Prepared using the intennediate of Example U(c); bright yellow crystals, m.p. 

>250 °C; MS (+El) 365 (M+). 

Example SS, 

l-C2-FurylcarbonyDspiro[piperidine-4 2'( J 'ffl-gujnozoline]-4'-amine hydrochloride 

Prepared using the intermediate of Example U(d); bright yellow crystals. m.p. 

>250 °C; MS(+ El) 311 (M+). 

. Example 59. 

1-(4-Ethylbenzayl>spim[.piperidipe-4 ?'Cl' Hl-gµingzoline]-4'-amine hydrochloride 

Prepared using the intermediate of Example U(e); bright yellow crystals. m.p. 

>250 °C; MS(+ El) 348 (M+). 

Example 60. 

1-C 4-CblorobenzoyJ>spiro[piperidine-4 2'Cl 'li)-qyipazoljneJ-4'-amine hydrocbloride 

Prepared using the intermediate of Example U(O; bright yellow crystals, m.p. 
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>250 °C; MS(+ EI) 3S4/356 (M+). 

Example6J, 

l-{2-NjtmbcnzayJ>spirolj>iperidine-4.2'0 • ffl-gujnazoUneJ-4'-amjne hydrochloride 

s Prepared using the intennediate of Example U(g); bright yellow crystals, m.p. 

>250 °C; MS (+EI) 365 (M+). 

Example62, 

1-(3-NjtrobeDZQyDspim[piperidine-4.2'0 • ffi-gpjnazoline]-4'-amine hvdrgchloride 

10 Prepared using the intermediate of Example U(h); bright yellow crystals, m.p. 

>250 °C; MS(+ EI) 366 (M+). 

Example6J, 

l-C2-Meth,ylbenzoyllspiro[pjperidine-4,2'CJ • ffi-gmnngline 1-l" -lmm= bvdrocbloride 

u Prepared using the intennediate of Example t:c i'I: bnght yellow c:ystals. m.p. 20~ 

207°C. 

Example64, 

J-(3-Methylbenmyllspim[pjperidine-4,2'( 1 'ffl-guinazg!jpe)-4'-amjne hvdrochlori<ie 

lo Prepared using the intermediate of Example U(j) bright yellow crystals, m.p. >250 °C; 

MS(+ EI) 334 (M+). 
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Epmple6S. 

J-(2-Ihienylcarbonyl)spiro[pjperidjne-4.2'0 • Hl-quinamline]-4'-aminc bydmcbloride 

Prepared using the intennediate of Example U(k); bright yellow crystals, m.p. 253-

255 °C. 

Example66, 

1-(!4-Hydmxy>benioyDspiro[pjperidine-4 2'0 'Hl-guinazoline]-4' -amine h,ydmcbloride 

Prepared using the intennediate of Example U(l); bright yellow crystals. m.p. >250 °C; 

MS(+ EI) 336 (M+) (cleavage of the acetoxy group occurs spontaneously during reaction). 

Example67. 

t-(J-Hydroxybenzoyllspjm[pjperidjue-4.2'( J 'ED-qyjnazpline)-4'-amine bydrocbforide 

Prepared using the intermediate of Example U(m); yellow foam. MS (+ FAB) 337 

([M + H]+), lH NMR (d6-DMSO) 10.51 (lH, s), 9.80 (lH. br. s), 9.26 (lH. s). 8.67 (lH. 

ts s), 7.85 (IH, d, J 8.0 Hz). 7.72 (lH. s). 7.48 (IH. t. J 7.7 Hz). 7.:S (lH, t. J 7.7 Hz), 6.93 

(lH. d, J 8.3 Hz), 6~81 (4H. m). 3.68 (2H. br. s), 3.53 (2H. br. s). J .97 (4H, br. s). 

Example68. 

1-(4-<Pbenylmethoxylbenzgyllspiro[piperidine-4,2'Ct 'Hl-Q.Uinamline]-4'-amine lmlm: 

20 chloride 

Prepared using the intermediate of Example W(p); yellow foam, MS (+ FAB) 427 

([M + H]+), IH NMR (~-DMSO) 7.75 (IH. d, J 7.9 Hz). 7.47-7.32 (9H, m}, 7.07 (2H, d, J 

8.7 Hz). 6.87 (lH, d, J 8.2 Hz). 6.77 {lH, t, J 7.4 Hz), 5.15 (2H, s), 4.35-3.5 (4H, br. s), 
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1.97-1.65 (2H. br. s). 

Example 69, 

1-C4-<4.+Dimetbyloxazolin-2-yl)benmyl):spjm[piperidjne-4.2'Cl'ffl..quinazoljnc]-4'-

5 amine bydmchloride 

Prepared using the intermediate of Example W(q); yellow crystal~ m.p. 224 °C (dee.). 

ExampleZO. 

1-(2-Pyridylcarbonyllspiro[piperidjne-4.2'0 'ffl-gujnazoline)-4' -amine hydrochloride 

10 Prepared using the intermediate of Example W(r); yellow glass. MS (+El) 321 (M+), 

15 

lH NMR {d6-DMSO) 10.36 (IH, br. s), 8.59 (lH. d. J 4.2 Hz). 7.95 (lH. t, I 7.1 Hz), 7.84 

(lH. d. J 8.0 Hz), 7.70 (IH. s), 7,39 (lH, d. J 7.7 Hz}. 7.49 (2H. m). 6.93 (lH, cl. J 8.3 Hz). 

6.82 (lH, t, I 1.6 Hz), 3.89 (lH, br. s). 3.77 (lH. br. s ), 3.58 (2H. br. s). 2.01 (2H. br. s). 

1.90 (2H. br. s). 

Example 71 

J -C4-PyridylcariJony!lspjm(pjperidine-4 ?'(I' ffl-Qujnazpline]-4'-aminc hydrochloride 

Prepared using the intermediate of Example W(s); yellow glass. MS(+ El) 321 (M+), 

lH NMR (~·DMSO) 8.69 (2H, d. J S.7 Hz), 7.84 (lH, d. J 7.8 Hz), 7.71 (lH, s), 7.48 (lH, 

zo t, J 7.3 Hz), 7.39 (2H, d, J 5.9 Hz), 6.94 (lH, d, I 8.2 Hz), 6.82 (lH. d, J 1.5 Hz), 3.88 {2H, 

br. s), 3.78 (2H, br. s), 2.03 (IH. br. s), 1.92 (2H, br. s), 1.82 (IH. br. s). 
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Example72. 

J-<l-Pyridazjnylcarbonyl)spjm[piperidine-4.2'C I 1 ffl-qpjpazolins:]-4'-amine h.vdm-

chloride 

Prepared using the intermediate of Example W(t); yellow glass, MS (+ FAB) 323 

s {[M + H]+), lH NMR (~·DMSO} 10.48 {lH, br. s}, 9.37 (IH, d, 1 5.2 Hz}, 9.29 (lH, s), 

7.83 {lH, d, 1 8.0 Hz). 7.75-7.71 (2H, m}, 7.47 (IH, t, 115.4 Hz), 6.94 (lH. d, 1 8.3 Hz), 

6.81 {lH, t, 11.5 Hz), 3.97-3.88 (2H, m). 3.86-3.75 (2H. m). 3.48 (2H, br. s), 2.1-1.8 (4H, 

m). 

10 Example 73, 

IS 

1-(3 5-Djmeteylbenzqyllspiro[piperidjne-4.2'0 'ffi-qµinazpline]-4'-amine hydro-

chloride 

Prepared using the intermediate of Example W(u): yellow crystals~ m.p. 195-197°C 

(dee.). 

Example74. 

1-(3-Fluom-4-metbylbenzoyl')Spjro[piperjdjne-4 .,., J 'ffi-gµjnazoline]-4'-amine bydro-

cblgride 

Prepared using the intennediate of Example W(v); yellow crystals. m.p. 271-273 °C 

20 (dee.). 

Example 75. 

1-(3 .S-QjtlugmbenmvJ)iwiro[pjperidjne-4 2'0' ffi-guinazolineJ-4' -amine hvdrochlgride 
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Prepared using the intennediate of Example W(w); yellow crystals, m.p. 2S9-261 °C 

(dee.). 

Example76. 

s 1-(4-C 1 2.3-Ihiadia:zo!+yDben.zqyl)ipjm[pjperidjne-4.2'0 • fD-guinazoline]-4'-amine 

hydrochloride 

Prepared using the intermediate of Example W(a); yellow crystals, m.p. 220 °C (dee.). 

Example 77. 

10 1-C4-Bromobenzov!)spiro[pjperidine-4.2'Cl 'fD-gµinazoline]-4'-amine bydmchlori<ie 

Prepared using the intennediate of Example W(b ); yellow crystals, m.p. 194-196 °C. 

Example78. 

1-C4-Iodobenzoyllspjro[pjperidjne-4 2'0 'ffi-guinazpljne]-4'-amine hydrochloride 

,, Ptepmed using 'the intermediate of Example W(c); yellow crystals. m.p. >250 °C, MS 

(+EI) 446 (M+). 

Example 79 

t-<4-<Trifluommetbyl>benzoyDspim[pjperidine-4.2'0 'fD-qyinazoline]-4'-amine hydro-

20 chloride 

Prepared using the intennediate of Example W(d); yellow crystals, m.p. >250 °C, MS 

(+El) 388 (M+). 
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Example BO 

. t-e+CMetbanesulphon,yDbenzoyDspjm[pjperidine-4 2'(1 'H)-qJJ.inazoline]-4'-amine 

hYdrochloricle 

Prepared using the intermediate of Example W(e); yellow crystals, m.p. >2SO °C, MS 

s (+EI) 398 (M+). 

Example 81, 

J-(4..FlumpbenzoyDspjm[piperidine-4.2'0 'ffl-guinazo!ine]-4'-amine hydrochloride 

Prepared using the intennediate of Example W(O; yellow crystals. m.p. >250 °C, MS 

10 (+El) 338 (M+). 

Example 82 

l-(S-Bromo-2-finylcarbonvl)spiro[pjperidjne-4.:'c ! 'fD-gmnmlinc]-4' -amine lwlm: 

chloride 

15 Prepared uSing the imermediate of Example V; ~dlo\' .-::-:. stals. mp. ~51-253 °C. 

Example 83, 

l-([l .1 '-Bjphenv\]-4-vlcarbonyl)spiro[pjperjdine-4 2'C 1 'ffi-QujngolineJ-4'-amine 

hydrochloride 

20 Prepared using the intermediate of Example W(g); yellow crystals, m.p. >250 °C, MS 

(+EI) 323 {M+). 
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Example84. 

l-(S-Chlgro-2-thiepylcarbon,vl)spjm[.pjperidjne-4.2'0 'ffl-guinazgljne]-4'-mnjne bydm-

cblgride 

Prepared using the intermediate of Example W(j); yellow crystals, m.p. 243-245 °C. 

Example SS. 

1-(3-Pyrid,ylcamonyl)Spiro[pjperjdjne-4.2'0 'ffl-guinazoline]-4'-amine hydrochloride 

Prepared using the intennediate of Example W(i); yellow crystals, m.p. >250 °C, MS 

(+ EO 321 (M+). 

Example 86. 

1-£4-CAmjnosulphonyDbenmyDspjm[pjperidine-4 2'C 1 'ffl-gujnazplineJ-4 '-amine 

hydrocblgride 

Prepared using the intermediate of Example W(h); yellow crystals. m.p. >250 °C, MS 

is (+EI) 326 (M+). 

Example87, 

I-<+Meth.vlbenzQyDspiro[piperidine-4.2'0 'ffl-guinazoline]-4' -amine hydrochloride 

Prepared using the intermediate of Example T; yellow crystals. m.p. >250 °C, MS (+ 

20 EI) 334 (M+). 

Example 88. 

J-(J-Amjno+chlombenzoyllspiro[piperidjne-4,2'( I' H>-qujn32oline)-4'-arnine 
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Prepared using the intermediate of Example W(k) and purified by conversion to the 

maleate salt; yellow crystals m.p. ca. 125 °C. 

Example89 . 

.s J-C(.2-CTrifluorometbyl)phenyl}acet)'l)spjm(piperidine-4.2'Cl 'Hl-qujpamlipeJ-4'-mnjne 

bydrocbloride 

Prepared using the intermediate of Example W(kk); yellow solid, MS (+ El) 402 

(M+); lH NMR (<4-DMSO) 10.51 (IH, hr. s), 8.78 (2H. br. s), 7.85 (lH, d, J 8.1 Hz), 7.70 

(lH, s), 7.69 (lH, d. J 8.2 Hz). 7.62 (lH, t, J 7.S Hz), 7.48 (2H.-m), 7.38 (lH, d. J 7.6 Hz), 

10 6.94 (lH, d. J 8.3 Hz), 6.82 (lH. t. J 7.6 Hz), 3.93 (2H. s). 3.77 (3H, m). 3.56 (JH, m), 1.98 

(lH. m), 1.82 (2H, m), 1.74 (lH. m). 

Example 20 

Methyl 

rs bydrochloricie 

..~ 
; ~. 

4-C 4'-aminospjro[piperidjne-4.2'C 1 'H>-Quinazgline]· l-v!camonvllbenzoate 

Prepared using the intermediate of Example W(l) and was obtained as a mixture with 

up to 25% of the corresponding ethyl ester as a yellow glass. MS(• FAB) 393 ([M + H]+, 

ethyl ester), 379 ([M + H]+, methyl ester); lH NMR (d6-DMSO) 7.95 (2H, d. J 7.9 Hz), 

7.73 (lH, d, J 7.9 Hz), 7.56 (lH, br. s), 7.44 (2H, d. J 7.8 Hz), 7J8 (lH, t, J7.8 Hz), 6.83 

20 (IH, d, J 8.3 Hz). 6.72 (lH, t, J 7.6 Hz), 3.78 (3H, s). 3.60 (2H, br. s), 3.34 (2H, br. s), 1.93 

(lH, br. s), 1.83 (2H. br. s), 1.71 (lH, br. s). Also peaks for ethyl ester: 4.26 (2H, q, J 7.0 

Hz), 1.23 (3H, t, J 7.0 Hz). 
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Example91. 

J-(4-ll H-Pyrrol-J-yl)benmyl)sgjm[piperidjne-4.2'C I' H)-qujnazoUneH'-amine hydro-

Prepared using the intermediate of Example W(m); yellow foam. MS (+ FAB) 386 

s ([M +HJ+); lH NMR (drDMSO) 10.28 (ta br. s), 7.76 (lH, d, J 8.0 Hz), 7.60 (3a cl. J 

8.4 Hz), 7.41 (2H, d. J 8.S Hz). 7.37 (3H, t, J 2.1 Hz). 6.86 (lH. d. I 8.3 Hz), 6.74 (IH, t, J 

7.6 Hz), 6.22 (2H, t, J 2.0 Hz), 3.52 (4H, br. s), 1.90 (2H, br. s). 1.79 (2H, br. s). 

Example92. 

to 4'-Aminospiro[piperidine-4.2'(1 'll)-gpjnazn!ine]- J-carboxamjde hydrochloride 

Prepared using the intermediate of Example JJ; yellow solid, m.p. 245-248 °C (dee.). 

Example 93. 

1-(3-Meth_yl-J .2.4-oxadjazol-5-yDspiro[piperidine-4 ''CJ' fD-quinozoline]-4'-amine 
. . 

15 hydrochloride 

20 

Prepared using the intermediate of Example MM; hygroscopic yellow powder. MS (+ 

EI) 298 (M+); lH NMR (d6-DMSO) 10.59 (lH, br. s), 9.31 (lH, br. s), 8.68 (lH, br. s), 

7.87 (IH, d), 7.77 (lH. s), 7.49 (IH, t), 6.95 (IH, d), 6.83 (IH, t), 3.82-3.70 (4H, m), 2.13 

(3H, s), 2.08 (2H, m), I. 93 (2H, m). 

example 94. 

1-(2-Ihfazolyllspjm[piperidjne=4.2'(1 'H)-quinazoUneJ-4'-amine hydrochloride 

Prepared using the intennediate of Example NN; yellow crystals. m.p. 256-251°C. 
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Example9S. 

1-(4-Nitrophenylsulpbonyllspim[piperidjne-4.2'( J 'ffl-qujnazolineJ-4t-unjne 

chloride 

5 Prepared using the intermediate of Example 00; yellow crystals, m.p. >250 °C, MS 

(+ FAB) 402 ([M + H]+). 

Exnmple26. 

J-C4-MethO&YPhenylsulpbonyl}spim[piperidine-4 .,,, I' ED-qui pazglinc]-41-amine hYdro-

10 chloride 

Prepared using the intermediate of Example PP(a); yellow crystals. m.p. >250 °C, MS 

(+ FAB) 387 ([M + H]+). 

. ·. 

Example97, 

1 s 1-<Metha.nesulphonyllspiro[piperidjne-4:2'Cl 'ffi-Quinazoline]~' ·amine hydrochloride 

Prepared using the intermediate of Example PP(b): yellow crystals. m.p. 267-269 °C 

(dee.) .. 

Example98, 

20 l-(l-Oxobutyl)spiro[piperidine-4.2'0 'ffi-guinaioline]-4'-aminc 

Prepared using the intermediate of Example S. and was purified by conversion to the . 

maleate salt, m.p. 163-164 °C (from ethanol and ether). 
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Example 99, 

S'-ChlOTQ:l-<4-cvanobenioyllsgjm(piperidine-4.2'Cl 'H>-guinazgJineJ-4'-amine hydro-

cbloride. 

This was prepared with 2-amino-6-chlorobenzamidine dihydrochloride (Example B) 

s and l-{4-cyanobenzoyl)-4-piperidone ethylene ketal (Example U(b)) by the method of 

Example 1 to give the tide compound as pale yellow crystals. m,p. 289-291 °C. 

10 

IS 

20 

The compounds of Examples 100 and 101 were prepared by the method of Example 

99 :-

Example 100, 

S'-Chloro-1-C2-thienylcamonvllspim[piperidine-t::•c t 'H>-qujnjllgl jne]-41-amine 

by<irochloride 

From the intennediate of Example U(k); yellow c:ry:st:lls. mp :.:"'."-=49 °C. 

Example 101 

S'-Chlom-1-C2-fuzylcarbgayllspjm[pjperidine-4. ".''(I' H>-gujnazoline]-4'-amjne hydro-

chloride 

From the intennediate of Example U(d); yellow crystals. m,p. 234-236 °C. 

Example 102. 

1-C 4-Cyanobep:zoyll-5' -fluorospjm[pjperidine-4.2'( J 'Hl-gujnazglinel-4'-amine bvdm-

chloride. 
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This was prepared from 1-( 4-cyanobenzoyl)-4-piperidone ethylene ketal (Example 

U(b)) and 2-amino-6-tluorobenzamidine dihyclrochloride (Example C) by the method of 

Example I. to give the title compound as pale yellow crystals, m.p. 299-300 °C. 

s The compounds of Examples 103-158 were prepared by the method of Example 102 

using the appropriate ketal. 

Example 103, 

5'-Fluorp- J -C2-fluombenzgvDspiro[piperidine-4.2'Cl 'Hl-gµjnazolineJ-4'-amjne bvdm-

10 chloride 

From the intennediate of Example W{nn); yellow glass. MS(+ CI) 357 ([M + H]+); 

lH NMR (~-DMSO) 7.37 (SH, m}, 6.57 (lH, ~ J 7.8 Hz). 6.44 (lH, dd, J 11.4, 8.4 Hz), 

3.98 (lH, m), 3.58 (iH. m), 3.34 (2H. m), 1.74 (4H. m:). 

15 Example l 04 

1-(4-ChlorobenzayD-5' -fluorgspiro[piperidine-4.2'0 'H>-quinazoline]-4'-amjne hyclro­

chJoride 

From the intennediate of Example U(t); pale yellow crystals. m.p. 306-307 °C. 

20 Example 105, 

t-(+Bromobeumvl)-5'-fluorospjro[pjperidine-4. ?'Cl' Hl-guingzoline]-4'-amjne hydro-

chloride 

From the intermediate of Example W(b); pale yellow crystals, m.p. 315-316 °C. 
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Example 106. 

5' .. fluoro-1-(4-iodobenzoyDspjro[piperidjne-4.2'Cl 'H>-qujnaznlineH'-amjne h.Ycfm-

chloride 

s From the intermediate of Example W(c); pale yellow crystals, m.p. 315-316 °C. 

Example 107. 

5'-Fluom-1-(4 .. nittobeuzovllspiro[piperidjne-4,2'0 • ft)-guinazolineH'-amjne hydm-

cchloricle 

10 From the intermediate of Example U(c); pale yellow crystals. m.p. >320 °C. MS 

(+ FAB) 384 ([M + H]+). 

Example 108 

1-(4-Ethv!ben20vD-5'-fluorospiro[piperidine-4,,:'fl'Hl-guinazoline]-4'-amjne hyclro-

IS cbloride 

From the intennediate of Example U(e); yellow crystals, m.p. 287-289 °C. 

Example J Q9, 

5'-Fluom-1 -C4-propylbenzgy! lspim[pjperjdine-4,2'{ J 'fD-guinazoJine]-4'-amjne h.vdm-

20 chloride 

From the intermediate of Example W(tt); yellow crystals, m.p. 246-248 °C. 
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Example 110 

1-<4-Butylbenzoyll-S'-fluomspim[piperidine-4.2'C l 'ffi-guinazo]ineJ-4'-amine hxdm: 

chloride 

From the intermediate of Example W(uu); yellow foam, MS (+ CI) 395 ([M + H]+), 

s lH NMR (do-DMSO) 7.4-7.2 (SH, br. m), 6.62 (lH, d, I 8.4 Hz), 6.49 (lH, dd, J 8.1, 12 

Hz), 3.93 (lH, br. s), 3.51 (JH. br. s), 2.61 (2H, t, J 7.8 Hz), 2.0-1.6 (4H, br. m), 1.56 (2H, 

quintet, J 8 Hz), 1.31 (2H, quintet. J 8 Hz), 0.90 (JH, t, J 7.5 Hz). 

Example I 1 I, 

10 I-<+EthYD.vlbenzovll-5'-tluorospim(pjperidine-4.2'( J 'fD-quingoline]-4'-amine hYdm-

cbloride 

From the intennediate of Example W(hh); yellow crystals, m.p. 302-305 °C (dee.). 

Example 112, 

1s 5'-F!uoro-1 -CC4-Bminosu!phoayllbenzoyllspjro[pjperidine-4,'.?'Cl 'H,)-guinazo!ineJ-4'-

amine hydrochloride 

From the intennediate of Example W(h); pale yellow crystals. m.p. 287-289 °C. 

Example 113 

20 5'-fluom-1-«4-metbanesulphonyllbenmyllspiro[pjpcrjdine-4,2'0 'Hl-g.uinazoline]-4'-

amine hydmchloride 

From the intennediate of Example W(e); pale yellow crystals. m.p. 297-298 °C. 
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Example 114. 

5'-Fluom-1-£4-(trifluommethaxylbenzoyJ)ipjm[piperidjne-4,2'(1 'Hl-quinnzolincJ:4'-

amjne h,ydrochloride 

From the intermediate of Example W(bb); yellow foam. MS(+ FAB) 423 ([M +HJ+), 

s lH NMR (~·DMSO) 7.53 (2H, d, J 8.6 Hz), 7.45 (2H, d. J 8.2 Hz), 7.34 (lH, d, J 6.6 Hz), 

6.65 (lH, d, J 8.2 Hz), 6.50 (lH, dd, J 8.3, 11.8 Hz}, 3.95 (lH. br. s}, 3.65-3.4 (3H, br. m), 

2.0-1.71 (4H, m). 

Example t 1 5. 

10 Methyl 4-(4\.\,mino-5'-fluorospjm[pjperidine-4 "'CJ' ffi-qujnazolineJ-1-vlcarbonyl)= 

bs;nzoate h,ydrgchloride 

From the intermediate of Example W(l}; yellow glass. MS {"!" FAB) 397 ([M + H]+), 

IH NMR (~·DMSO) 8.03 (2H. d. J 8.0 Hz). 7.72 {::?H. d. J 8.0 Hz). 7.26 (2H, d. J 6.4 Hz), 

6.59 (lH. d. J 8.2 Hz), 6.45 (lH. t, J 8.4 Hz), 3.96 (IH. br. sl. 3.87 C3H. s), 3.58 (lH. br. s), 

u 3.35 (2H, br. s), 1.90 (lH. br. s). 1.77 (2H. br. s). 1.6:? C:~H. br. s). 

Example 116. 

+£4'-Amjno-S'-fluoms,pjm[piperidine-4.2'(1 'ffi-qujnazo!jne}-1-vlcarbonyll-N-

(2-bydmxXPhm.vllhenzamide h,ydrgchlgride 

20 From the intermediate of Example AA; yellow crystals. m.p. 273-275 °C. 

Example t t 7. 

4-C 4'-Amino-5'-fluomspiro[pjperidine-4:.2'( I' Hl-qujnazoline]-J-ylcarbonyD-N-
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£4-methoUPben.vDbs:nwnide hydrochloride 

From the intennediate of Example BB; yellow crystals, m.p. 243-245 "C. 

Example J 18, 

s S'·Fluom· l-C+a-thjam)yllbenmyllspjm[piperidipe-4 2'( I' Hl-qujnaigline]-4'-amjne 

hydrochloride 

From the intermediate of Example CC; yellow crystals. m.p. >270 "C. MS(+ CO 422 

([M+ H]+). 

io Example 1 J 9. 

1-(3.4..J)icblOIObcnzoyll-5' -fluorospim[piperidine-4,2'( 1 'H>-quinaz:oline]-4'-amine 

hydrochloride 

From the int.ermediate of Example W(x); yellow crystals. m,p, :6:-~64 °C. 

IS Example 120. 

1-(4-Cbloro-3-jodobenzoyll-5'-fluomspjm[piperidine·.J ;:·c J 'H>-gyinazolinc]-4'-amine 

h¥cirocbloride 

From the intermediate of Example W(rr); yellow crystals. m.p. 264-266 "C. 

20 Example 12L 

1-{4-Cyano-3-metbylbenz:oyll-5'-fluorospjro[piperidine-4,2'(1'ffl·quinazolinc]-

4'-amine bydrocblgride 

From the intermediate ofE.'Cample Y; yellow crystals, m.p. 302-303 °C. 
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Example 122, 

I-<+Cyang-3-fJugrobenzoyll-S'-fluoroSPko[pipmjdine-4.2'(1 'H>-gujnnznJine]-4'-amjne 

bydrgcbloride 

s From the intennediate of Example Z; yellow crystals, m.p. 301-303 °C. 

Example I23. 

5'-Flnoro-J-C2-fucylcarbonyll:apim(piperidine-4.2'C I 'l{)-quinazolineJ-4'-amine hydro-

chloride 

10 From the intennediate of Example U(d); yellow crystals. m.p. 231-233 °C. 

Example 124. 

S'-Fluom-1-t'-tbjem:!carbonyllsgjro[pjperidjne~.::·c J 'H>-guinµoline]-4'-amine hydro­

chloride 

is From the intermediate of Example U(k); yeliow crystals. m.p. ~64-:?65 °C. 

Example 125. 

S'-Fluoro-l-fl-tbienylcarbonyJ):apjro[pjperidine-4 2'( 1 'fD-guinazolineJ-4'-amine h.vdro· 

chloride 

20 From the intermediate of Example W(ee); yellow crystals. m.p. 285-287 °C. 

Example 126, 

1-C4-Bromo-2-thjenylcarbonyD-4''-tluorospiro(gjpericline-4.2'Cl 'ffi-guinnzoline]-
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4'-amjne h,ydrgchlgride 

From the intermediate of Example W(y); yellow crystals, m.p. 209-211 °C. 

Example 127. 

s I {S-Bromo-3-thienylc8rbonyD-S'-fluomspim[piperidioe-4.2'(J 'l{l-qujnazoline]-

4'-amjne hydrochloride 

From the i.ntennediate of Example W(o); pale yellow crystals, m.p. 251-252 °C. 

Example 128. 

10 5'-Fluoro-t-CS:e:hloro-2-tbjenvlcarbonyDspim[pjperidjne-.J 2'< 1 'Hl­

guinazoline)-4'-amine hydmchloricie 

From the intermediate of Example W(j); yellow crystals. m.p. 257-259 °C. 

Example 129, 

1s l-C5-Bromo-2-thjenylcarbooyll-"'-fluorospjro[pigeridine-4.~'C 1 'Hl-quinazo!inc]-

4'-amine hydrochloride 

From the intennediate of Example W(zz); yellow crystals. m.p. 258-259 °C. 

Example 130. 

20 S'-Fluoro-1-C5-methvl-2-rhieoylcarbonyl)spjro[piperidine-4.2'C I' Hl-guinazoline]-

4'-amjne hydrochloride 

From the intermediate of Example W(mm); yellow foam. MS (+ CI) 359 {[M + H]+), 

lH NMR (<4-DMSO) 7.31 (lH, q, J 7.6 Hz), 7.22 (lH, d, J 3.6 Hz), 6.83 (lH, d, J 3.6 Hz), 
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6.63 (lH, d, J 8.4 Hz), 6.51 (lH, dd, J 10.S, 8.7 Hz), 3.84 (2H, m), 3.66 (2H, m), 2.50 (3H, 

s), 1.88 (2H, m), 1. 73 (2H, m). 

Example 131 

5 1-(5-Etbyl-2-thienylcarbonyl)-S'-fluomspim[piperidjne-4. ?'Cl' ffl-qµinwlineJ-

4':JmJine bydrgch!oride 

From the intermediate of Example W(yy); yellow crystals. m.p. 252-254 °C. 

Example 132 

10 S'-Fluom-J-OH-pmol-2-ylcamonyDspim[pjperidine-4.:?'C l 'Hl-qujnazolinel-4'-amine 

hydrochloride 

From the intennediate of Example DD; light brown crystals. m.p. 255-257 °C . 

Example 113 

15 5' -Flugro-1-( 1-meJh.vl-I H-pyrmJ-2-yJcarbonyllspjro[piperidine-4 :?"< l 'Hl-gujnazoline]-

4'-amine bydrocbloride 

From the intermediate of Example W(ll); pale brown glass, MS (+ ESJ) 342 

([M + H]+), lH NMR (~·DMSO) 7.53 (IH. br. s), 7.34 OH. q, J 6.4 Hz), 6.90 (IH, s), 

6.65 (lH, d, J 8.3 Hz), 6.52 (lH. dd, J 11.6, 8.4 Hz). 6.29 (lH, s), 6.03 (lH, t, J 3.2 Hz), 

20 3.87 (2H, m), 3.67 (3H, s), 3.64 (2H, m), 1.89 (2H, m), 1.73 (2H, m). 

Example 134, 

5' -Fluoro-l-£3-j&oxazolvlcarbonyllspim[piperidine-4.2'C J 'tD-mUnazo!ine)-4' -amine 
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h,v4mshloride 

From the intermediate of Example W(oo); yellow glass, MS(+ CI) 330 ([M + H]+), 

lH NMR (d6·DMSO) 9.10(lH,cl,11.8 Hz}, 7.27 (lH, q, J 7.4 Hz}, 6.83 (lH, d, J 1.8 Hz), 

6.S9 {lH, cl, J 8.1 Hz), 6.46 (lH, dd, J 11.7, 8.1 Hz), 3.99 {lH, m), 3.64 (3H, m), 1.89 (2H, 

s m). 

Example J 35. 

5t_fJugro- I-£5-isoxµolylcarbonyl)spim[piperidine-4.2'0 'Hl-quinamUnc:J-4'-amine 

h.Ydmchloridc: 

10 From me intermediate of Example U(n); pink crystals. m.p. 220-221 °C. 

Example 136, 

5'-Fluoro.; J-<"-thiazolvlcarbgoyllspiro[piperidjne-4,~'C 1 'Hl-qujnazoline]-4'~amine 

hydrochloride 

,, f?Om the intennediate of Example W(jj); yellow crystals. m.p, 247 °C (dee.). 

E;gample 137. 

5' -Fluoro-1-(5-thiµolylcarbonyllspjm[pjgeridjne-4,2'0 'Hl-qµjnazolineJ-4'-amine 

bydrQChlgride 

20 From the intennediate of Example SS; yellow crystals, m.p. 257-259 °C. 

Example 138, 

1 -C2-C3-Bromo-2-thjen,yl>-5-tbjazolylcarbonyll-:j' .fluomspim[piperidine-4 ?t(J 'ffl-
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quinamline]-4'-amine hydrochloride 

From the intermediate of Example W(pp); yeJlow crystals. m.p. 231-233 °C. 

Example 139, 

s 5'-Fluom-l-f+isgthjazolylcamonyl)spjm[piperidine-4,'.?'Cl 'ffl-qpjnazoline]-4'-amine 

bydmcblgricie 

From the intennediate of Example W(vv); light brown crystals, m.p. 267-269 °C 

(dee.). 

10 Example 140, 

5'-Fluoro-1-C l ,2 '-thiadiazol+vlcarbonyl)spim[piperidipe-4,2'C 1 'Hl-guinazolineJ- · 

4'-amine bydrochloricle 

From the intennediate of Example W(ww); yellow crystals. m.p. :?54-255 °C. 

u Example 141, 

S' -Fluoro-J ..f4-pyrlcl.Ylcarbon;yl)spir9[pjperidine-4,2'C J 'Hl-qujnjlZOlineJ-4'-amjne 

hydrochloride 

From the intermediate of Example W(s); yellow crystals, m.p, 283-285 °C. 

20 Example J42, 

5'-Fluom-t-£3-pyrid.vlcarbooyllspim[pjperidinc-4,2'(1 'fD-quinazolineH' ·amine 

byslrocblgride 

From the intermediate of Example W{i); yellow crystals, m,p. 220..??J °C. 
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Example 143, 

1-(6-ChJoro-3-pyridy1carbony1):5'-tluorospim[piperidine-4.2'0'ffl=QJlinazoUne]-

4'-amjne hYdmcbloride 

s From the intermediate of Example W(n); pale yellow crystals, m.p. 297-298 °C. 

Example 144, 

1..f6-Cyano-3-pyridylcarbony!)-5' -fluorgspjm[piperidine-4,:2'C I' ffl-gujnazoline]-

4'-amjne bydmcbloride 

io From the intennediate of Example RR; yellow crystals. m,p. 274-276 °C 

Example 145, 

5'-Fluom-1-(2-pyrazjny!carbonvllspiro[piperidine-.J .._., ! · tD-gujnilZP!ine]-4 '-amine 

h,ydrochloride 

is From the intennediate of Example W(aa); yellow glass. :\IS c- FAB) 341 ([M + H]+). 

lH NMR (~-DMSO) 8.84 ( lH. d. J 1.::? Hz). 8. 75 (1 H. d. J :?.5 Hz>. 8.68 (1 H. d, J 1.5 Hz), 

7.30 (lH, d, J 7.0 Hz), 6.62 ( l H. d. J 8.1 Hz), 6.48 (IH. dd. J 8.4. 11.S Hz), 4.08-4.00 (lH, 

m), 3.66-3.50 (3H, m), 2.0-1. 73 ( 4H, m). 

20 Exmnple 146, 

5'-Fluoro-1-CS-metbyl-2-pvrazjnytcamon,yl)spjm[piperidine-4.2'Cl 'Hl-qyinazoline]-

4'-amine bydmcbloridc 

From the intermediate of Example W(ft); yellow crystals, m.p. 282-283 °C. 
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Example 147, 

5' -Fluoro-l ·n-naphthylcarbonyllsmm[pjperidjne-4.2'C 1 'ffi-guinazolineJ-4'-amjne 

hydrocbloride 

s From the intermediate of Example W(qq); yellow crystals. m.p. 199-201 °C. 

Example 148. 

5' -FJuoro-1-f,2-benzo[b]tbienylcamonyllspim[pjperidine-t:?'( l 'Hl-guinazoUne)-

4'-amine hydrochloride 

10 From the intennediate of Example W(xx); yellow crystals. m.p. 267-268 °C (dee.). 

Example 149, 

5' -Fluoro-1-(6-guinolylcarbonyllspiro[pjperidine:-4,:!'! l 'ffi-qujnazp!ine]-4'-amine 

hydrochloride 

is From the intennediate of Example W(gg); yellow crystals. m.p, :?67-269 °C. 

Example 150, 

l -0 .3-Benzodigxol-5-ylcarbonyD-5'-fluomspimCgiperidine-4.2'C 1 'Hl-qyjnazoline]-

4'-amine hydrochloride 

20 From the intennediate of Example W(cc); yellow crystals. m.p. 294-296 °C. 

Example 151 

J -< ~-Benzofumxapvlcarbonvll-"' .fluorospjro[piperjdine-4,2'( I' fD.guinamlineJ· 
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4'-amjne hydrochloride 

From the intermediate of Example W(z); yellow crystals, m.p. 280-282 °C. 

Example 152. 

5 1 -(1.3-Djbydro-t J-dioxo-2H-jsojndol-S-y!carbonyll-S'-flupmpjm[pjperidine-

4 2'0 'Hl-<uJinazolineJ-4'-amjru; bydrocbloricle 

From the intennediatc of Example W(dd); yellow crystals, m.p. 312-315 °C. 

Example 153, 

10 0-Ethyl 4'-amino-5'-fluomspim[piperidjne-4.2'-[l 'll)-qujnazo!ine]-1 -carbothioate 

hydrochloride 

From the intennediate of Example HH; bright yellow powder. m.p. 224-225 °C. 
; . ·~ 

Example 154, 

is 5'-Fluoro-1-{2-tbienyDiminornethvlspjro[pjperidjne-4 2'-[J 'li]-quinazoline]-4'-amine 

dihydrocbloride 

From the intermediate of Example ll; m.p. >270 °C, MS (APCI+) 344 ([M + H}+). 

Example J SS. 

20 1-((+Cyano.pbenylltbioxgmethyll-5'-tluomspim [piperidjne-4 2'Cl 'll)=Q,UinazolineJ-

4'-a.mine bydrgchloricie 

From the intennediate of Example QQ; yellow crystals_ m.p. >250 °C, MS(+ CI) 380 

([M+H]+). 
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Example 1 S6, 

S'-fluom-I -CtritluomacetYllmim[pjperidine-4,2'(1 'ffl-guinazaUne]-4'-amine Jmim= 

chloride 

s From the intermediate of Example X; yellow crystals, m.p. >250 °C, MS ( + CI) 331 

([M+H]+). 

Example 157, 

5'-Fluom-1-(4-phenoxybutanoyDspiro[pipcridjne-4 2'< 1 'ffi-qujnazgline]-4'-amine 

to hy<lrochloride 

From the intermediate of Example W(ii); bright yellow crystals. m.p. l 14-116°C, 

Example 158 

3-<Metbanesulpbon.vllpropvl 4'-amjno-S'-tluorospiro[piperidjoe-4,2'-[I 'HJ-quin-

15 azolineJ-J -carboxy!ate hydrochloricle 

10 

From the intennediate of Example OG as a yellow foam, MS (+ CI) 399 ([M + H]+), 

IH NMR (<4-DMSO) 10,53 (lH. s), 8.86 (lH. s), 8.06 (IH. s), 7.25 (lH, dd). 6,76 (lH, d), 

6.66 (IH, dd), 4,12 (2H, t). 3.68-3.51 (4H, m), 3.2 (2H. t), 2.99 (3H, s), 2.0 (4H, m), 1.78 

C2am), 

The compounds of Examples 159-162 were prepared by the method of Example 102 

using 2-fluoro-6-(methylamino )benzamidine dihydrochloride (Example 1) and appropriate 

ketals. 
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Example 159. 

S'-Eluom-1 '-metbyl-1-(2-thienyh;arbon.,vl)spim[piperidjne-4.2'(1 'ft)-qµjnamline]-

4'-amine h,ydrochloride 

s Yellow glass, MS (+Cl) 359 ([M + H]); lH NMR (~·DMSO) 7.75 (IH, d, I S.l Hz). 

7.43 (lH, m), 7.39 (lH, q, J 7.2 Hz), 7.12 {lH, m), 6.69 (lH. d. J 8.S Hz), 6.59 (lH, dd, I 

11.0, 8.6 Hz), 4.21 (2H. br. s), 3 .35 (2H. br. s), 1.91 (2H. br. s), 1. 74 (2H. br. s). 

Example 160, 

10 5'-Fluoro-1 '-methyl- J -C4-cyanpbenzoyllspim[piperidine-4,2'( l 'ffi-quinazoline)-4'-

amjne hydrochloride 

Bright yellow solid, m.p. 303-304 °C. 

Example 161. 

15 1-(C4-Aminosulphonyllbenzovll-5' -tluoro-1 '-metbvJ-spj ro[pjperirline-4.2'( J 'lll-gµin-

azoline]-4'-amine hydrochloride 

Bright yellow solid. m.p. 274-276 °C (dee.). 

Example 162, 

20 l=(+Cya.nobenzoyll-5'.8'-dit1uomspjm[piperidine-4.2'Cl'Hl-qujnazoline)-4'-amine 

hydmcbloride-

This was prepared with 2-arnino-3,6-difluorobemamidine dihydrochloride (Example 

G) and 1-(4-cyanobenzoyl)-4-piperidone ethylene ketal by the method of Example 1 to 
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give the title compound as a yellow solid, m.p >270 °C, MS (+Cl) 382 ([M + H]+). 

The compounds of Examples 163-167 were prepared by the method of Example 162. 

s Example J 63, 

1-(4-Chlombenzoyll-S' ,8'-difluorospjro[piperidine-4.;'c 1 'H>-gujnazolineJ-4'-amjne 

hydrochloride 

From the intermediate of Example U(f); m.p. >250 °C. MS(+ Cl) 391 ([M + H]+). 

10 Example 16.4 

IS 

20 

5' ,8'-difluoro-I-<2-thien_ylcarbonyllspjro(pjperidine-4,:'c J 'ffi-Quinaza!ineJ-4'-amjne 

b.ydmchlori<fe 

From the intermediate of Example U(k); m.p. >:=SO °C. MS {APCI+) 363 

([M - HCJ +HJ+). 

Example 165, 

S',8'-Ditluoro-1-(2-pyrazinylcarbonyDspiro[pjpetidjne-4 "'CI' @-quinazoUncJ-4'-amine 

bydmcbloride 

From the intennediate of Example W(aa); m.p. 140 °C (dee.). 

Example 166 

1-(6-Chlorg.3-pyridylcarbon.vll-5' .8'-djfluorospiro[piperidine-4.2'( I' ffl-quinazoline]-

4'-amine hydrochloride 
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From the intermediate of Example W(n); m.p. >246 °C, MS (+ CI) 3921394 

([M+HJ+). 

Example 167. 

s l-(6-Cyano-J-12yrid,ylcarbogyQ-S1.81-difluotosPim(pjperidine-4,2'CJ 'Hl-qµinazolinc]-

4'-wjne dih.vdmcbJoride 

From the intermediate of Example RR: m.p. 297-298 °C. 

Example 168. 

10 1-(4-Cyanol?enzoyll-5' ,7'-difluorospiro(pjperidine-4,2'( l 'H)-quinazoliru:J-4'-amjne 

is 

bydrocbloride, 

This was prepared with 2-amino-4,6-ditluorobenzamidine dihydrochloride (Example 

H) and 1-(4-cyanobenzoyl)-4-piperidone ethylene ketal (Example U(b)) by the method of 

Example l to give the title compound. m.p >250 °C • .MS(+ Cl) 38:! ([M + H]+). 

Example 162 

S' ,7'-Difluoro-1-C2-thjenylcarbon.vDspjm[pjpetidjne-4 ?'( 1 'ffi-qujnazolineJ-4'-amjne 

bydrpch!oricle 

This was prepared by the method of Example 168 using l-(2-thienylcarbonyl)-4-

20 piperidone ethylene ketal (Example U(k)). Yellow solid, m.p. 241-243 °C. 

Example 170. 

1-(4-Cyanobenzgyl)-5' -meJhox.vssrim[piperidine-4,2'Cl 'ED-Quinazoljne]-4' -amine 
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bydmcblgride. 

This was prepared with 2-amino-6-methox.ybermmidine dihydrochloride (Example E) 

and I-( 4-cyanobemoyl)-4-piperidone ethylene ketal by the method of Example 1 to give 

the title compound as a yellow solid, m.p. 252-253 °C. 

The compounds of Examples 171 and 172 were prepared by the method of Example I 

using 2-amino-6-hydroxybenzamidine clihydrochloride (Example 0) and the appropriate 

ketal. 

10 Example 171 

I-<4-Bromohenzovn-5'-hydmxyspjro[pjperidine=t.2'C1 • H>-guinazolineJ-4'-amine 

h,ydrgchloride 

From the intermediate of Example W(b); yellow solid. ~IS(• Cl) 415/417 ([M + H]+), 

IH NMR (d6-DMSO) 8.61 (IH. s), 8.27 (IH, s). 7.68 <:~H. di. 7 s.i cJH. s). 7.36 (2H. d), 

u 7.25 (IH. t), 6.35 {IH. d). 6.:?7 (IH. d), 3.2-3.9 (4H. mJ. l.S-:.1 t-'H. mJ. 

Example tn. 

l-C4-Cyanobenzovl)-5'-hydroxyspim[pjperidine-4 '>'Cl'FD-qujnazoline]-41-amine 

bydmcbloridc 

20 From the intennediate of Example U(b); yellow solid. MS (APCI+) 362 

([M- HCI + H]+), lH NMR (~·DMSO) 11.80 (H. s), 8.65 (H. s), 8.46 (H, s), 7.96 (2H, d), 

7.58 (2H, d), 1.54 {H. s), 7.24 (H, t). 6.35 (H, d), 6.27 (H, d), 3.8-4.0 (2H, m), 3.6-3.8 (2H, 

m), 1.6-2.1 (4H, m). 
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Example J 73, 

Eth_yl 4' -aminospjro[pjperidine-4.2'( l 'lft.qµjnazoline]-1-carboxylate hydroc;hloride 

A solution of 2-aminobenzamidine dihydrochloride (416 mg. 2 mmol) and 1-carb-

s ethoxy-4-piperidone (342 mg, 2 mmol) in ethanol (10 ml) was heated at reflux for4 hours. 

The solution was cooled and the solvent evaporated. The residue was triturated with 

ethanol and ether to afford the title compound (SSO mg) as a bright yellow powder, m.p. 

192-194 °C {dee.). 

10 The compounds of Examples 174-177 were prepared using the method of Example 

173. 

Example 174, 

1 -Acety!spjro[piperidine-4 "'( 1 'ffl-quinazo!ine)-4'-amjne 

1s From l-acetyl-4-piperidone; purified as the maleate salt: m.p. 213~215 °C. 

20 

Example 175, 

Methyl 4'-amjngsgjm[piperidine-4.2'< l 'Hl-guina,zgline)-1-camoxvla,te hydmchloride 

From methyl 4-oxopiperidine- l-carboxylate; m.p. 195-197 °C. 

Example 176, 

1-Metbyleth.YI 4'-amjnospim[piperidine-4 ?'() 'Hl-gujn320Une]-t -carboxylate hydro­

chloride 
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From isopropyl 4-oxopiperidine.1-carboxylate; m.p. 229-232 °C. 

Example 1n. 

1-BenzgyJmjm[pipecidjne-4.2'CJ 'ffl-quinazoline)-4'-amine bydmcblmjde 

s From l-benzoyl4-piperidone; m.p. 210-212 °C. 

Example 178. 

Ethyl 4'-amino-5'-ch!omsgim[piperidine-4 '?'(]'fil-Quin32oliru:J-l-carboxylate h_ydm­

chloricie 

10 This was prepared by the method of Example 173 using 2-chJoro-6-amino ·. benz-

amidine dihydrochloride (Example B) and ethyl 4-oxopiperidine-1-carboxylate giving the 

title compound, m.p. 181-183 °C. 

The compounds of Examples 179 and 180 were prepared by the method of Example 

u 173 using 2-tluoro-6-aminobenzamidine dihydrochloride 1 Ex::unp!e C) and the appropriate 

ketone. 

Example 179. 

Ethyl 4'-amjno-5'-fluomsgjm[pipeddjne-4 210 'ft)-qujnazoline)-1 =earbox.,vlate hydm-

20 chloride 

From ethyl 4-oxopiperidine-l·carboxylate; m.p. 187-189 °C. 
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Example I 80. 

1-BenzoyJ-S'-fluomspim[piperidine-4.2'( 1 'ffl-qujnazolinc;J-4'-amjne 

b_ydmchloride 

From l-benzoyl-4-piperidone; m.p. 268-270 °C (dee.). 

Example J 8 J , 

Ethyl 4'-amjno-5'-bydroxyspjro[pjperidjne-4 ?'Cl' ffl-qyjnazglineJ-1-cwbgxylate h.vdm· 

cblpride 

This was prepared by the method of Example 173 using 2-hydroxy-6-aminobenz­

amidine dihyclrochloride (Example D) and ethyl 4-oxopiperidine-1-carboxylate to give the 

title compound as a yellow solid. MS ( + CI) 305 ([M + HJ+). 1 H NMR (d6-DMSO) 11.80 

(lH, s), 9.96 (lH, s). 8.64 (lH. s). 8.54 (IH, s), 7.49 (lH. s), 7.'.!3 (lH, t), 6.31 (lH, d) • 

6.27 (IH, d), 4.02-4,08 (::?H, m), 3.5-3.7 (2H, m), 3.3-3.5 (:?H. mJ. 1.8-2.0 (2H, m). 1.6-

1.8 (2H, m), 1.19 (3H, t). 

Example 182, 

Ethvl 4'-amino-5'-methoxyspiro[pjperidjne-4.2'0 'Hl-qujnazoline)-1-carboxylate 

hydrochloride 

This was prepared by the method of Example 173 using 2-methoxy-6-aminobenz-

20 amidine dihydrochloride (Example E) and ethyl 4-oxopiperidine-1-carboxylate to give the 

title compound as a yellow solid, MS (+ CI) 319 ([M + H]+), lH NMR (~-DMSO) 9.97 

(IH, s), 8.69 (lH. s), 8.64 (IH, s), 7.70 (IH, s), 7.40 (lH, dd), 6.48 (IH. d), 6.42 (lH, d), 

4.05 (2H, q), 3.88 (3H, s), 3.6-3.72 (2H. m), 3.4-3.55 (2H, m), l.85-2.0 (2H, m}, 1.63-



W097/14686 PCT/GB96/02496 
111 

1.80 (2H, m), 1.19 (JH, t). 

Example 183. 

Ethyl 4'-amjno-S',8'-djtluoro:spim[piperidjne-4.2'C I' ffi-quinazoline]-1-c&rbox,ylate 

s bydmchloride 

This was prepared by the method of Example 173 using 2-amino-3,6-difluorobenz-

amidine dihydrochloride (Example G) and ethyl 4-oxopiperidine-1-carboxylate to give the 

title compowid, m.p. 228-229 °C. 

10 Example J 84, 

Eth.vi 4'-mjno-5' 7'-ditluomspjm(pjperidjne-4 ?'CJ' Hl-quinazolineJ-1-carboxylate 

hydmchlgride 
; ..... 

. ,;. ~· 

This was prepared by the method of Example 173 using 2-amino-4.6-difluorobenz-

amidine dihydrochloride (Example H) and ethyl 4-oxopiperidine-1-cnrboxylate to give the 

1s title compound. m.p. ~.i.5-246 °C. 

Example 185 

Ethyl 4'-amino-8'-chloro-5' -fluomspjro[piperidine-4.2'( 1 'fD-(l.\linazolineJ-1-carb-

ox,vlate 

20 2-Amino-3-chloro-6-fluorobenzamide dihydrochloride [Example I(d)] (100 mg, 0.38 

mmol) and l-carbethoxy-4-piperidone (0.1 ml) were heated together neat at 160 °C for 3 h. 

The mixture was cooled and taken up in ether. The ethereal solution was decanted and the 

resulting solid purified by flash chromatography on neutral alumina. eluting with 1 % 
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methanol/dichloromethane to give a glass which was triturated with dichlorom.etbane/ether 

to afford the title compound as a pale yellow/orange powder. m.p. 182-184 °C. 

Example 186, 

5 Ethyl 4'-amjno-5'-fluoro-1 '-methy!spjm[piperidine-4,2•ct •ffl-gyjnamlineJ-1-sarb-

malat; hYdmcblgride 

This was prepared by the method of Example 173 using 2-fluoro-

6-(metJiylamino)benr.amidine dihydrochloride (Example K) and ethyl 4-oxopiperidine-

1-carboxylate to give the title compound, m.p. 234-235 °C. 

10 

Example 187. 

Ethyl 4'-aminospiro[pjperidjne-3,2'0 'fD-guinazolineJ-1-C;ni?o:sv!ate bvdrocbloride 

'.:.'-

This was prepared by the method of Example 173 using ethyl 3-oxopiperidine-1-carb-

oxylate (P. Duhamel et al .• Tetrahedron Lerr .• 1993. 3-1. 38631 :ind :-mtinobenz:unidine 
. . ..; 

u hydrochloride to give the title compound. MS (- EI1::ss1['.\t-H]-1. IH NMR (~-

DMSO} (rotamers) 9.83 (lH. s}. 9.20 (1& s), 8.37 (lH. sJ. i.86 c IH. d). 7.68 (lH. s). 7.50 

{lH, t), 6.91 (tH, d). 6,84 (lH. t), 4.1-3.8 (2H, m), 3.6-3,4 (::?H. m). 2.1-1.7 (2H, m), 1.3-

0.9(5H, m). 

20 Example 188. 

Eth,yl 4'-amjnos:pjro[pyrroJidjne-3,2'( I' ffl-quinazolineJ-1-carboxylate hydrochloride 

This was prepared by the method of Example 173 using 2-aminobenzamidine hydro-

chloride and ethyl 3-oxopyrrolidine-I-carboxylate to give the title compound, MS(+ EI) 
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274 ([M +HJ+), lH NMR (~·DMSO) (rotamers) 10.48 (lH, s), 9.2-8.2 (2H, m), 7.94 

(lH, s), 7.88 {lH, d), 7.49 (lH, t), 6.89 (IH, d), 6.85 (IH, t), 4.04 (2H, dt), 3.6-3.4 (4H, 

m), 2.86-2.7 (lH, m), 2.09-2.02 (lH, m), 1.18 (JH, dq). 

s Exunple 189. 

Propyl 4'-amino-5'-fluorospiro[piperidine-4.2'0 'ffi-Quiwoline]-1-carboxylate hydro-

chloride 

Propyl chlorofonnate (0.47 ml. 4.2 mmol) was added dropwise to a solution of 4J.; 

piperidone ethylene ketal (0.51 ml. 1.0 equiv.) and pyridine (0.67 ml, 2.0 equiv.) in 

10 dichloromethane. The solution was stirred for 2 h. diluted with aqueous HCI (I .OM) and 

extracted with diethyl ether. The organic eXtraets were dried (sodium sulphate) and 

evaporated to give erode propyl 4-oxopiperidine-1-carboxylate ethylene ketal as a 

colourless oil. A solution of 2-amino-6-tluorobenzamidine dihydrochloride (200 mg, 0.88 

mmol) and the crude ketal (500 mg) in ethanol (10 ml) and HCl (3 ml. IM in ether) was 

is refluxed for 12 h. cooled and evaporated. The residue was purified by flash column 

chromatography on untreated alumina eluting with dichloromethane to dichloro­

methane/methanol ( 10: l) to give a yellow foam which was triturated with 

ethanol/dichloromethane/ ether to yield the product as a bright yellow powder, m.p. 209-

210 °C. 

20 

The compounds of examples J 90-194 were prepared following the method of 

Example 189. 
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Example I 90. 

Metbyl 4'-amino-S'-flugmspjro[pjperidine-4,2'-[J 'llJ-guinazoUne]· J ..c;arbox.vlate 

hfdrocbloride 

From methyl chlorofonnate; bright yellow powder, m.p. 252-253 °C. 

Example 191. 

2-Meth.vlpmpyl 

pxylate h.v<irochloride 

4' -amino-5'-fJuorospim[pjperidine-4.2'-[l 'R]-guinazo!ine]-1-carb-

From isobutyl chlorofonnate; bright yellow powder, m.p. 202-203 °C. 

Example 192, 

Cyclo.penty! 4'-amino-5' -fluorospjro[pjperidine-4,2' -[ 1 'HJ-gujnazoline]-1-carboxylate 

bf<irochloricie 

From cyclopenyl chlorofonnate: bright yellow powder. m.p. 180-181 °C. 

Example 193. 

2-Methoxyetbyl 

oxylate hydrochloride 

4'-amino-5'-fluomspjm[piperidine-4 "'-{ 1 'll]-quina;zolineJ-1-carb-

From 2-methoxyethyl chlorofonnate; bright yellow powder. m.p. 102-103 °C. 

Example 194, 

S-Etbyl 4'-amino-l\'.flugmspim[piperidine-4 2'-[1 'llJ·quinazoline]-1-carbotbjoate 

hydrpcl>lgrisie 
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From (ethylthio)carbonyl chloride; bright yellow powder, m.p. 2S5-2S6 °C. 

Example l9S, 

2-PhenQXYCtbyl 4'-amjno-5'-fluorospiro[piperidine-4 ?' -(1 '1£1-QJlinazolinc;]- I -carb-

5 ox,ylate hydrochloride 

A solution of 2-phenoxyethanol (0.47 ml, 4.2 mmol) and 1,1 '-carbonyldiimidazole 

(1.16 g, 1.0 eq,) in acetonitrile (10 ml) was stirred for 5 h. 4-Piperidone ethylene ketal 

(0.82 ml, 1.0 eq.) was added. the solution was heated at 70 °C for 17 hand then cooled and 

evaporated to give the crude 2-phenoxyethyl 4-oxopiperidine-1-carboxylate ethylene ketal, 

10 A solution of 2-amino-6-fluorobenzamidine dihydrochloride (200 mg, 0.88 mmol) and the 

cmde ketal (500 mg) in ethanol (10 ml) and HCl (3 ml, IN in ether) was refluxed for 12 h, 

cooled and evaporated, The residue was purified by flash,, column chromatography on . .. ··,:~ .. 

untreated neuttal alumina eluting with dichloromethane. increasing the gradient to 10% 

methanol in dichloromethane, to give a yellow foam. which was ttiturated with 
-~ . . 

15 ethanol/dichloromethane/ether to yield a bright yellow powder, m.p. I 05-106 °C; MS 

(+ FAB) 399 ([M + H]+). 

The compounds of Examples 196-235 were prepared by the method of Example I 9S, 

using the appropriate alcohol. 

20 

Example J 96, 

1 -Meth,vlethyl 4'-amino-5'-fluorospim[pjperidine-4 ?'( J 'ffi-quinamlinc]-J -carbaulate 

hnfrocbloride 
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Bright yellow powder, m.p. 260-261 °C. 

Example 197. 

BntYl 4'-amino-S'-fluorg:spim(pjperidine-4.2'( 1 'll)-quinazolineJ-1-carbgxylate hydro-

s chloride 

Bright yellow powder, m.p. 121-122 °C. 

Example 198. 

Pr;myl 4'-amino-5'-tluorospim[piperidine-4,2'CJ 'Hl-guinazoline]-1-carboxYlate hydm-

10 chloride 

Bright yellow powder, m.p. 95-96 °C. 

Example 122. 

Hexyl 4'-amiM-5'-tluprospiro[piperidjne-4 "'C 1 'ffl-gyjnazo!ine}-1-carboxvlate 

IS hydrochloride 

Bright yellow powder, m.p. 80-81 °C. 

Example 200. 

Cyclobu\YI 4'-amino-5'-fluorospjro[piperidine-4 2'C l 'ffi-gujnazpline]-1-catboxylate 

20 hydrochloride 

Yellow solid. m.p. 205-206 °C. 
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Example 201. 

Pmp-2-yn-1-yJ 4'-amjno-5'-flugmspiro[pjperidjne-4 21
() 'fD..qsajnamHncJ-1 -carb-

m••te h.vdmcbloride 

Bright yellow powder, m.p. 145-150 °C. 

Example 202. 

But-l-yn-1-yl 4'-amino-5'-fluomspim[piperidjne...+ :?'C 1 'fD-quinazolincJ-1 -carboxylate 

bydrgchloricie 

Bright yellow powder. m.p. 209-210 °C. 

Example 203, 

Pent+yn-1-v! 4'-amino-l\'-fluorospim[pjperidine-4 .,,, I' fD-quinazg!ine]-1 -carboulate 

hydrgcbloride 

Bright yellow foam. MSc~ CI) 345 ([M + H]-1. !H ~'.\1R c.!..-DMSOl 10.46 (lH. s). 

15 8.84 (lH. s), 8.56 (IH. s). 8.05 (lH. s). 7.S (lH. m1. o -t11 :H . .!1. <> o5 1 IH. dd}. 4.06 (2H. 

t), 3.64-3.S (4H, m), 2.84 (JH. t), 2.24 (2H, m), 1.96 c:H. mJ. I. 76 {:?H. m). 

Example 204, 

Hex-5-yn-J-vl 4'-amino-5'-tluorospjm[piperidjne-4.2'C 1'Hl-gujnazgline)-1-carbo:ulate 

20 bydmchloride 

Bright yellow foam. MS(+ CI) 359 ([M + H)+), lH NMR (~-DMSO) 10.46 (IH, s), 

8.84 (IH. s), 8.56 (ll{, s), 8.04 (IH. s), 7.5 (IH. m), 6.76 (IH, d). 6.65 (IH, dd), 4.04 (2H, 

t), 3.66-3.5 (4H~ m}, 2.8 (lH. t). 2.19 (2H, t), 1.77-1.96 (4H, m)~ 1.66 (2H, m), (1.52 2H, 
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m). 

Example205 

2,2.2-Iritluometh,yl 4'-amjno-5'-fluomspim[J>iperidipe-4.2'Cl 'Hl-guinazoline]-1-s;arb­

s oxxl1te h.vdrocbloride 

Bright yellow powder, m.p. 175-176 °C. 

Example 206 

4.4,4-Iritluorobutyl 4'-amjno-5'-0yomsgiro[pjperidine-4.2'C I' H>-qpinazoline]- t-carb-

10 OX)'!ate hydrochloride 

Bright yellow powder. m.p. 206-207 c.c. 

Example 207, 

3-Chloropmpv! 

1s rixylate hydrOcbloride. 

.i·-amjno-5'-fluorospjro[piperidine-4.:!'CJ'H>-guipW)line]-J-caJ'b-

Bright yellow powder. m.p. 183-184 °C. 

Example 208. 

4-Cblombutvl 4'-amjno-5'-fluomspiro[pjperidjne-4.2'C J 'fD-qujnazg!ineJ- I -carbox,.vlate 

20 Ji.vdrgchloride 

Bright yellow powder. m.p. 206-207 °C. 
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Example 209, 

5-Cbloro,penb') 4'-amino-51-tluorospjm[piperidjne-4,?1
(]

1ffl-QuinaznlineJ-l-carh-

oxylate hydmcbloride 

Bright yellow powder, m.p. 170-172 °C. 

Example 210, 

6-Chlombe?Q,:) 4'-amino-5'-tluom:ipim[piperidine-4,21(1 'ffi-quinazolinc]-1-carbovlate 

bycirochlgride 

Bright yellow powder, m.p. 75-76 °C. 

Example 211. 

2-Cyanoethy! 4'-amino-S'-fluomspim(J>iperidine-4.2'0 'ffl=quinazolinel- I -carbpx.,y!au; 

hydrochloride 

Bright yellow powder, m.p. 182-183 °C. 

ExampJe?J2 

2-(MethylthioletlJyl 4'-amjnp-5'-fluomspjro[piperidine-4,2'0'Hl-g.ujnazpline]-J-carh­

QX,Vlate hydrochloride 

Bright yellow powder, m.p. 111-113 °C. 

Example 21 3, 

3-(Metbylthjolpro.pyl 4'-amino-5'-tluomspim[pjperidine-4,2'0 'Hl-guinazolineJ-1-carb­

oXYlate hvdrochloridc 
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Bright yellow powder, m.p. 108-109 °C. 

Example 214. 

2-Pbenyletl\}'1 4'-amino-S'-tluomapirg[pjperidin@-4.2'( J 'Hl-qninazoUneJ-1-c&rboxylate 

5 bYslmcbloride 

Bright yellow powder. m.p. 110-112 °C. 

Example 215. 

3-Phenylprgpyl 

10 ox,vlate hydrochloride 

4'-amjng-5'-tluomspim[pjperidine-4.2'-Cl'ffl-guinazoiine)-J-c;am-

Bright yellow powder. m.p. 111-113 °C. 

Example 216, 

4-J>bm.ylbutyl 4'-amjno-5'-tlugrospjm[piperidjne9*.'.?'C 1 'ffl-guinazoline]-1-camoxylate 

1s hydrochloride 

Bright yellow powder. m.p. 103-104 °C. 

Example 217. 

2-C2-Pyridvlleth.vl 4'-amino-5'-fluomspjro[pjperidjne-4 2'( J 'ffl-qµinamJincJ- 1 :<;arb-

20 px,.vlate hvdmchloride 

Bright yellow powder, m.p. 142-143 °C. 
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Example 218. 

2-(3-Pyridylletbyl 4'-amino-5'-tluomspjm[piperidine-4.2'(1 'li)=QJiinazoliae]-1 -carb-

mcylate bydmcbloride 

Bright yellow powder, m.p. 224-225 °C. 

Example 219. 

3-(2-PyridyJ)pro,gyl 4'-amino-5'-fluorospjro[giperidine-4.2'0'H>-qµjnazoline]-1-carl2-

oulate IJ.vdrocbloride 

Hygroscopic yellow powder, MS (FAB+) 398 ([M + H]+), IH NMR C<4-DMSO) 10.5 

10 (lH, s), 8.5 (lH. s), 8.49 (lH, d), 8.00 (lH, s), 7.69 (lH. t). 7.47 (lH, q), 7.27 (lH, d), 7.20 

(lH. dd), 6.75 (lH. d), 6.64 (lH. dd), 4.05 (2H, t), 3.55-3.7 (2H. m), 3.4-3.S (2H. m), 2.80 

(2H, t), 1.9-2.1 (4H, m), 1.7-1.8 (2H, m). 

Example 220. 

15 2-(2-Pvridy!thioletbyl 4'-amino-5'-fluomspjro[pjperidjne-4 2'C J 'H>-guinazolineJ-

1-carboxylate hydrochloride 

~right yellow powder. m.p. 112-114 °C. 

Example 221 

20 2-(PbenyUbioleth.vl 4'-am.ino-S'.;fluorospiro[piperidine-4 2'C!'ffl-qyjnazo!jne]-1-carb-

oXYlate bydmcb!gride 

Bright yellow powder. m.p. 116-117 °C. 
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Example 222, 

2-(Phenylamino)ethyl 4'-amino-S'-tluomspjm[piperidine-4,2'Cl 'H\:QUinnznlinaJ· 

1-carboxylate bydmchloride 

Bright yellow foam. MS (+Cl) 398 ([M + H]+), IH NMR (d6-DMSO) 10.72 (lH, s), 

s 9.0 (lH, s), 8.56 (lH, s). 8J2 (lH, s), 7.5 (lH, ddd}, 7.24 (lH, t), 6.95 (lH, m). 6.76 (IH. 

d), 6.64 (lH, dd), 4.26 (2H, t), 3.69 (2H, s}, 3.45 (4H, m). t.96 (2H, m). 1.72 (2H. m). 

Example223 

2-<N-Ethyl-N-phenylaminolethv! 4'-amjno-~'-fluomspiro[piperidjne-4.2'0 'ffi-quin-

10 amline]-1 -carboxylate hydmcb!oride 

Bright yellow powder. m.p. 203-204 °C. 

Example 224, 

?-C4-Cblomphenoxvletbvl 4'-amino-5'-fluorc-:;:ro{pipcpd!ne..J :·ct'ffi-gujnazolineJ-

1s l=Caihoxylate hvdmchloride · 

Bright yellow powder. m.p. 101-202 °C. 

Example 225, 

2-Benzofuranylmetbyl 4'-amino-S'-fluomspiro[piperidine-4.2'Cl'Hl-guinazoline]-

20 l..s;arhoulate hydrochloride 

Bright yellow powder. m.p. 126-127 °C. 
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'Example 226 

3-Phenmcy;pm,pyl 4'-amjno-5'-tluproapim[pjperjdiru;-4.2'(1 'Hl-qujnamlinc]-1-c;arb.. 

ox,ylate bycirochloricie 

_ Bright yellow powder, m.p. 100-101 °C. 

Exam;ple 227. 

2-<2-Thienyl)ethyl 4' -amjno-5' -fluorospjm[pjperidjne-4.2'0 'ffl-QJlinazglinel-1-carb-

ox.vJate hydmcblpride 

Bright yellow powder. m.p. 160-161 °C. 

Exam;ple 228. 

3-(2-IhienvDpropv! 4'-amino-5'-fluoms,pjm[pip;ridine-t2'C J 'fD-quinazoUne]-1-carb­

<»alate hydrochloride 

This was prepared from 2-(3-hydroxypropyl)thiophene: A. A. Macco et al., J. Org. 

is Chem. 1978, 43. 1591 ); bright yellow powder. m.p. 93-94 °C. 

Example 229, 

4-(2-IhieqyDbuty! 4'-aming-5'-fluorospjro[piperidjne-4.2'C 1 'Hl-guinazoline]-1-carb-

ox,yl@te hydmcblgride 

20 This was prepared from 2-(4-hydroxybutyl)thiophene (R. M. Acheson and M. W. 

Cooper, J. Chem. Soc.. Perkin Trans. J, 1980, 1185) as a bright yellow foam, MS ( + Cl) 

417 ([M + H]+), lH NMR (d6-DMSO) 10.42 (lH, s}, 8.91 (lH, s). 8.56 (IH, s), 8.04 (lH, 

s), 1.S (lH, m), 7.32 (IH, m), 6.95 {lH, m), 6.85 (lH, d), 6.76 (lH. d), 6.66 (IH. dd), 4.03 
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(2H, t), 3.64-3.45 {4H, m). 2.83 (IH, t), 1.96-1.76 (2H, m), 1.64 (211. m). 

Example 230. 

2-CPbeeylmeth02Q');tby! 4' ·aminn-S'-flµprgspjro[piperidjne-4,2'(1 'lt)-qµinazolincJ-

s 1-carboxyJate bydrpcbloride 

Bright yellow powder. m.p. 64-65 °C. 

Example 231. 

3-{ 1.3-Dihydro-l .3-djoxo-?H.jsgjndol-2-yl}pro,pv! 4'-amino-5' -tlupmspiro[piperidine-

10 4.2'(1 'H>-qµjnazgJinc:J-I -carboxylaie hydrochloride 

Bright yellow powder, m.p. 199-201 °C . 

. Example 232. 

3-(2-oxo-l C2H)-pyridyl}progv 1 4'-amino- ~· -fluorospjro[.gjgcridine-4.2'( l 'ffl-guin-

15 azolinc;J-1 -carbo:Sy!ate hyciroch!oridc; 

This was prepared from 1-(3-hydroxypropyl)pyridin-2-one : H. Sliwa. Bull. Soc. 

Chim. Fr. 1970, 631), m.p. 194-195 °C. 

Example 23J, 

20 2.f Phenylmcthoxx)phen.vl 4'-amjno-5'-tluomsgiro[pipqidine-4.2'(1 'H>-qpinazoline)-

1-carbgxylaie h.vdrocbloricie 

Bright yellow powder. m.p. 213-214 °C. 
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Egmple234, 

S-Bmmo-2-metbomhen,,vlms;tbyl 4'=1mino-5'-t1uoraspim[piperidjne-4.2'Cl 'Hl-quin-

azoline]- l -carboxxlate bydrocblgrj<fe 

Bright yellow powder, m.p. 239-240 °C. 

Example 235. 

2-(+Metbyl-5-thigzo!yDethyl 

azoline]-1-carbox.vlate hydmchlori<ie 

4'-amjpp-Ci'-fluorospjra[piperidine-4 2'0 'Hl-quin-

Bright yelJow powder. m.p. 115-116 °C. 

Example 236, 

Phenyl 4'-amingspjm[pjperidjne-4,2'( 1 'ffl-qujnazoJjneJ-1-carboxylate hydmchlgride 

This was prepared from 2-aminobenzamidine dihydrochloride (Example A) and 

phenol using the method of Example 195 to give yellow crystals. MS (+ EI) 336 

is ([M + H]+), IH NMR (d6-DMSO) 10.38 (lH. s), 9.24 ( IH. s). 8.59 (IH, s). 7.86 (IH, d), 

7.72 (lH, s). 7.50 {lH. dd). 7,40 (2H. dd}, 7.24 (lH. dd), 7.13 (2H, d), 6.95 (IH, d), 6.84 

(IH. dd), 3.5-3.9 (4H. m). 1.8-2.1 (4H, m). 

Example 237. 

20 +Chlgmbual 4'-amjno-5' 8'-djfluomapim[pipeddine-4,2'0 'Hl-qujnazolineJ-1-carb-

oXYlate hy<iroc;hloride 

This was prepared from 2-amino-3.6-ditluorobenzamidine hydrochloride (Example G) 

and 4-chlorobutanol using the method of Example 195 to give yellow crystals, m.p. 189-
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190 °C. 

Epmplc2J8, 

+ChlombJJ1YI 4'-amjno-5'-fluoro-1 '-meth,ylspjm[piperidine-4,2'-[l 'llJ-quinazglincJ-1-

s carbpx_ylate hydrgcbJgride 

This was prepared from 2-(methylamino)-6-tluorobemamidine hydrochloride 

(Example K) and 4-chlorobutanol using the method of Example 195 to give yellow 

crystals, m.p. 178-180 °C. 

10 Example 239. 

4'-Amino-5'-fluoro-1-( 1 H-imidazol-1-ylcarbonyllspjro[giperidjne-4.2'C l 'Hl-qyjn-

azgline] hydmcbloride 

-·~:· 

l-(lH-Imidazol-l-ylcarbonyl)-4-piperidone ethylene ketal (Example EE, 156 mg., 

0.66 mmol) was added to 2-amino-6-fluorobenzamidine dihydrochloride (150 mg, 0.66 

is mmol) in ethanol (10 ml) together with an excess of HCI ( 1 M in ether). This mixture was 

heated to SS °C overnight. concentrated in vacuo and purified by flash column chromato-

graphy eluting with dichloromethane. increasing the gradient to dichloromethane/methanol 

(10:1), to give a solid which triturated from ethanol/ether to give yellow crystals. m.p. 

260 °C (dee.). 

20 

Example 240, 

S'-Fluomspiro[pjperidjne-4,2'(1 'ffl-gujnazoline]-4'-amine dihvdmchloride 

To a solution of 2-amino-6-fluorobcnzamidine dihydrochloride (Example C, 226 mg, 
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1 mmol) and 4-pipcridone ethylene ketal (143 mg. 1 mmol) in dry ethanol (10 ml) was 

added lN HCl in ether (1 ml, 1 mmol) and the resulting mixture was heated at retlux for 36 

h. The solid which separated on cooling was collected by filtration and recrystallised from 

ethanol to give the title compound (260 mg) as yellow crystals. m.p. 305-307 °C (dee.). 

Example 241. 

Spim[pipcridine-4.2'0 'l{)=quinazolinc]-4'-amine dihydrocbloride 

This was prepared using the method of Example 240 using 2-aminobenzamidine 

dihydrochloride (Example A). as pale yellow crystals from propan-2-ol~ m.p. 271-272 °C 

10 (dee.). 

Example 242. 
.-.; 

1-(phenylmethyllspiro[piperidine-4.2'CJ 'Hl=gujnazoline]-J.'-amine dihydrocbloride 

A solution of2-aminobenzamidine dihydrochloride (2.0 g. 9.6 mmol) and N-benzyl-4-

1' piperidone (2.1 ml. 11.5 mmol) in ethanol (40 ml) and HCl (lM in EtiO. S ml) was heated 

at 70 °C for 20 h. Evaporation and flash column chromatography on untteated alumina 

eluting with DCM/methanol (10:1) gave after trituration from ether a yellow solid. MS(+ 

El) 307 ([M + H]+), lH NMR (~-DMSO) 9.99 (lH, s). 9.1 (IH. s), 8.S (lH, s), 7.81 (IH, 

d), 7.53 (lH, s), 7.46 (lH. t). 7.2-7.4 {5H, m), 6.89 (lH, d), 6.79 (lH. dd). 3.52 {2H, s), 

20 2.4-2.6 (4H, m). I.91 (2H. m), 1.82 (2H, m). 

The compounds of Examples 243 and 244 were prepared by the method of Example 

242. 
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E2gm;lle 243. 

J :(fhenylmethyl>spjm[piperidine-3.2'0 'ffi-qujnazpline]-4'-amine dih.Ydmcl11Qride 

Yellow solid, MS (+ ESI) 307 ([M + H]+), IH NMR (~·DMSO) 9.56 (IH, s), 9.19 

s (lH, s), 8.69 {IH. s), 7.78 (IH, d), 1.52 (lH. s), 7.2-7.4 (6H, m), 6.89 {lH, d), 6.15 (lH, 

dd), 3.58 (2H, dd), 2.69 (2H, s), 2.30 (lH, s), 2.19 (lH, s). 1.96 OH. s), 1.71 (lH, s). 1.SS 

(lH, s). 

Example 244. 

10 1-(fhenylmetbv! )spjm[pyrrolidjne-J 2'-[1 'liJ-quinazolineJ-4' -amjne djhv<irochlori<fe 

Yellow solid. m.p. 242-243 °C. 

Example 245, 

5'-Fluom-l=(pbcnylmethyl>spjro[piperidine-4.;'.t1'f!!·qmnazplineJ-''·amine dih.Ydro-

is chloDde 

This was prepared by the method of Example 2.J:? using ~-amino-6-fluorobenzamidine 

dihydrochloride (Example C) to give the product as a yellow solid. m.p. 215-216 °C. 

ExampJe?46 

20 S'-Fluoro-1-fl-gyrrolidinyJcarbopyllspiro[pjperidjne=4.2'fl'lfl-quinazolineJ-4'-amine 

h_ydrocblori4e 

l·(l-Pyrrolidinylcarbonyl}4-piperidone ethylene ketal (120 mg, 0.5 mmol) and 2~ 

amino-6-fluorobenzmnidine hydrochloride {113 mg. 0.5 mmol) in dry acetonitrilc (10 ml) 
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were heated at reflux for 18 h. The mixture was cooled and filtered and the filtrate treated 

with an equal volume of dry ether. After standing in the refrigerator overnight the pale 

yellow solid which separated was filtered, washed with dry ether and dried to give the title 

compound (SS mg), m.p. 246-248 °C (dee.). 

Example 247, 

4'-Alnino-N-eth.vl-5'-tluomspiro[pjpcridinc-4 ''Cl' ffiguinazoline]-J-camoxamide 

hydtoehlgride 

This was prepared using the method of Example 246 using the intemiediate of 

Example LL to give a pale yellow amorphous powder. m.p. 200 °C (dee.), MS (+·Cl) 306 

([M+H]+). 

Example 248, 

Ethyl 4'-Amjno-5'-fluorospjco[azetidjne-3.2'C l 'Hl-gujnazo!ine]-1-carbozylate 

u Ethyl 3-oxoazetidine-1-carboxylate (Y. Nitta. T. Yamagouchi. T. Tanaka; Hetero-

cycles, 1986. ~. 25) (175 mg, 1.22 mmol) and 2-amino-6-fluorobenzamidine dihydro­

chloride (Example C, 280 mg, l .:?2 mmol) in dry DMF ( 10 ml) were heated at 80 °C for 4 

hours. The resulting solution was cooled and poured into aqueous sodium bicarbonate 

solution and the resulting mixture was extraeted with ethyl acetate. The extracts were 

20 concentrated and the residue purified by flash chromatography on silica eluting with, 

dichloromethane/methanol (10:1) to give the title compound as a solid (0.13 g} m.p. 210-

212 °C. 



PCT/GB96/02496 
130 

Example 249. 

Phenylmetb,yl 4'-Amjno-5'-fluomspim[mtidine-3,2'{1'ffi-qpjnazglineJ-1 -caxbrnalate 

This was prepared by the method of Example 248 using benzyl 3-oxoazetidine-t-carb-

oxylate and obtained as a solid, m.p. 1 S7-1S9 °C. 

Example 250. 

S'-FJuom:mim(azotidine-3.2'{ l' Hl-gujnazoline]-4'-amine 

Phenylmethyl 4'-Amino-S'-fluorospiro[azetidine-3.2'(l'H)-quinazoline]-l-carboxylate 

(Example 249. lg. 2.94 mmol) in ethanol (SO ml) containing l0% palladium on carbon 

10 catalyst {0.1 g) was stirred under hydrogen at 3 atmospheres pressure for 48 h. The catalyst 

was removed by filtration and the filtrate concentrated to leave the crude title compound as 

a gum (0.6 g), MS (+ CI) 207 C[M + H]+). 

Example 251 

is · 5'-fluom-t-<2-tbienylcarbony l>spjmlaZCtidine-3.'.?'C I' ffi-gujnazglineJ.:4'-amine: 

S'-Fluorospiro[azetidine-3.:?'(l'H)quinazoline]-4'-amine (Example 250, 206 mg. 1 

mmol) and triethylamine (0.:?8 ml .• 2 mmol) in dry dichloromethane (15 ml) was stirred at 

20 °C and thiophene-2-carbonyl chloride (0.12 ml. 1.1 mmol) added. The mixture was 

stirred at ambient temperature for 3 h .then concentrated to dryness and separated by flash 

20 chromatography on silica using dichloromethanelmethanol mbctures as eluant. The more. 

polar fraction eluted afforded the title compound (50 mg) as a solid. m.p. 214-215 °C. 
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Example 252, 

l =(3.5-Pimetbylisoxazol-4-yllsulphonyl)spjm[pjperidine.4,2'0 'H>-qµb1azoUru;]-

4'-amjne hydrochloride 

A suspension of spiro[piperidine-4,2'(l'H)-quinazoline]-4'-amine dihydrochloride 

s (Example 241) (020 g, 0,70 mmol) in pyridine (10 ml) was treated with solid 3,S­

dime!hylisoxazole-4-sulphonyl chloride (0.14 g. 0.70 mmol) and the mixture stirred for 24 

h. The solvent was evaporated and the residue taken up in methanol. stirred for 16 h and 

evaporated. The resulting residue was purified by flash chromatography on neutral alumina 

eluting with 25% ethanol/ dichloromethane to afford a yellow glass, MS (+ CI) 376 

10 ([M +HJ+), lH NMR. (~·DMSO) 7.81 (lH, cl, J 8.0 Hz), 7.60 {lH, br. s), 7.46 (IH, t, J 7.6 

Hz), 6.88 (IH, d, J 8.3 Hz), 6.80 (lH, t, J 7.6 Hz), 3.32 (4H, m), 2.64 (3H, s). 

.. { 

Example 253, 

2-Etbynyl-J '>-dihydm-4-qujnazolinamjne hvdrocbloride 

is A suspension of I.2-dihydro-2-(trimethylsilylethynyl)-4-quinazolinamine hydro-

chloride (E.'<3J11ple 24. 0.6 g, 2.14 mmol) in THF (30 ml) was treated with terr-butyl­

ammoniwn fluoride (I.OM in THF, 2.36 ml) and stirred for 2 h. The mixture was 

evaporated and purified by flash chromatography on untreated neutral alumina eluting with 

20% methanoUdichloromethane to give, after crystallisation with ethanol/ether, the product 

20 as a yellow powder (90 mg), m.p. 198-200 °C (dee.). 

Example 254. 

2-<2-<Z-Amjngethv!)pbenyD-I .2-djhydro-4-gujnazo! inamiru; dihvdrocbloride 
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To a solution of 2-(2-(2-azidoethyl)phenyl)·l~-dihydro-4-quinazolinamine hydro­

chloride (Example SO, 0.38 g, 1.16 mmol) in methanol (10 ml) was added tin dichloride 

(0.33 g, 1.73 mmol) and the mixture stirred for 2 h (effervescence). Evaporation and 

purification by RPHPLC eluting with tritluoroacetic acid/water/methanol (1:90:10, 

s increasing the gradient to 1 :5:95) gave the product, MS (+ F AB) 266 ([M + H]+), 1 H NMR. 

(~·DMSO) 10.07 (IH, s), 9.29 (lH, s), 8.Sl (lH, s), 7.98 (2H, s), 7.91 {lH, d), 7.77 (lH, 

s), 7.69 (lH, d), 7.33-7.SS (4H, m), 6.7-7.0 (2H, m), 6.17 (IH, s). 2.9-3.1 (4H, m). 

Example 255, 

io I -C+Aminobenzoyllspim[pjperidine-4,2'0 1 ffl-quinazo!ine;J-4' -amine dihydrocbloride 

A suspension of 1-( 4-Nitrobenzoyl)spiro[piperidine-4.2'( l 'H)-quinazoline ]-4'-amine 

hydrochloride (Example 57)(181mg,0.45 mmol) and 10% palladium on charcoal (18 mg, 

10 mol%) In ethanol {20 mi) was stirred wUter 3 aunospheres pressure of hydrogen for 20 

h. The mixture was filtered and concentrated in vacuo. Purification by RP-HPLC eluting 

u with trifluoroacetic acidlwaterimethanol (1:90:1 O. increasing the gradient to l :5 :95) gave a 

yellow foam. MS(+ FAB) 336 ([M +HJ+), lH NMR (d6·DMS0) 10.64 (IH. s). 9.30 (lH. 

s), 8.75 (lH, s), 7.86 (JH. d, J 8.0 Hz), 7.78 (lH, s), 7.48 (lH. t J 7.7 Hz), 7.42 (2H. d, J 8.2 

Hz), 7.23 (2H, d. J 8.1 Hz), 6.94 (lH. d, J 8.3 Hz). 6.81 OH. t. J 7.6 Hz), 4.05 (2H. br. s), 

3.75 (2H, br. s), 3.63 (2a br. s). l.97 {2H, br. s). 1.84 (2H. br, s). 

20 

Example 256. 

1-(3-Aminobenzoyl)spim[piperidjne-4 2'CJ 'ffl-qujnazoline]-4' ·amine hydrochloride 

This was prepared by the method of Example 255. using l-(3·nitrobenzoyl)spiro-
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[piperidine-4,2'(1 'l:l)-quinazoline]-4'-amine hydrochloride (Example 62) to give a yellow 

foam. MS(+ El) 335 (M+), IH NMR (~·DMSO) 8.79 (3H, br. s), 7.87 (lH, d, J 8.0 Hz), 

1.66 (IH, s). 7.47 (lH, t, J 7.7 Hz), 7.07 (IH, t, J 7. 7 Hz), 6.92{lH,cl,1 8.3 Hz), 6.SI (Ui. 

t, 17.6 Hz), 6.61 (lH, d, J 8.0 Hz), 6.54 (lH, s), 6.46 (IH. d, J 1.2 Hz), 5.30 (2H. s), 3.86 

s (lH. br. s), 3.64 (lH, br. s). 3.54 (2H, br. s), I.94 (4H. br. s). 

Example 257. 

4-£4'-Amjn<>spim(piperidjne-4 2'C J 'Jt)-QujnazolineJ-1-vlcarbonvJlbenzojc acid hydro-

cblori<ie 

10 A solution of methyl 4-{4'-aminospiro[piperidine-4.2'(l'H)-quinazoline]-1-ylcarbonyl)-

benzoate hydrochloride (Example 90X 417 mg) and lithium hydroxide monohydrate (39 

mg) in water (1 ml) was stirred for 16 h at room temperature. A funher 26 mg of lithium 
. -~ 

hydroxide in water (2 ml) was added and the mixture heated to 60 °C for 8 h. cooled, 

acidified with 4N HCl and concentrated to furnish a bro"11 foam. MS (+ FAB) 365 

u ([M +HJ+), lH NMR (d6-DMSO) 13.19 (IH. br. sl. JO.:-: t I H. s1. 9.34 (lH. s). 8.79 (lH. 

s). 8.01 (2H. d. J 8.1 Hz). 7.87 (IH. d. J 7.9 Hz). 7.80 OH. s). 7.50 (lH. d. J 8.1 Hz), 7.47 

(lH, t, J 8.0 Hz), 6.9S (lH. d. J 8.3 Hz), 6.81 (lH. t. J 7.6 Hz). 4.l3 (2H. br. s), 4.04 (lH, 

br. s), 3.72 (lH. br. s), l.93 (4H. br. s). 
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CLAIMS I IPll~ llm~ II~/ ~Ill 11If11 

I. A compound of fonnula I: 

s wherein-

10 

IS 

R1 and R19 independently represent hydrogen, alkyl Cl to 6, alkoxy Cl to 6, 

alkylthio C 1 to 6. halogen. hydroxyl or amino; 

R3 represents phenyl, a 6-membered heteroi::yclic aromatic ring containing 

one or two nitrogen atoms. or a 5-membered hetero~yclic aromatic ring containing 

l to 3 heteroatoms selected from 0. ~ and S. which phenyl or beterocyclic 

aromatic ring may be optionally substituted by aikyl Cl to 6, alkoxy Cl to 6, 

halogen. hydroxyl. alkylthio Cl to 6, cyano. trifluoromethyl. nitro, 

hydroxymethyl. amino. a group -{CH2)c·NHC02R
10

, a group -(CH2)c:·NR5R6
, 

or a group--C02R 11
• 

or R3 represents hydrogen or alkyl Cl to 8, which alkyl group may be 

optionally substituted by amino or a group-NHC02R
10

; and 

R4 represents hydrogen or alkyl C 1 to 6; 

or R3 and R' taken together represent a group (CH2).-Z·(CH2lb; 
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c represents an integer 0 to 2; 

a and b independently represent an integer 1 to 3; 

Z represents CH2, NH, a group >N(CHU..YR13
, a group >NCOX(CH:z)nYR13

, 

a group >NCSX(CHvn YR 13
, or a group >NCNHX(CH:Un YR 13

; 

X represents 0, S or a bond; 

Y represents 0, S, SO, S02, NR' or a bond: 

n represents an integer 0 to 6; 

R13 represents alkyl Cl to 6, alkyl Cl to 6 substituted by one or more halogen 

atoms, cyano. quinolyl, phenyl, naphthyl, a 6-membered beterocyclic aromatic 

ring containing one or two nitrogen atoms. a 5-membered heterocyclic aromatic 

ring containing I to 3 heteroatoms. ,,selected from o.~ N and S. or a benzene ring 

fused with a 5-membered heterocyclic aromatic: ring-cont::iining I to 3 heteroatoms 

selected from _0~ N: and S; 

or R13 may be as defined save that when it conwns one or more aromatic 

rings, said rings may be optionally substituted by one or more groups selected 

from alkyl Cl to 6, halogen. cyano~ nitro. hydroxyl. alkoxy Cl to 6, 

trifluoromethyl, tritluoromethoxy, methanesulphonyl. su!phamoyl, -NR1"R.15
, 

-COOR 16 or--CONR7R8
; 

or R 13 may represent a phenyl ring, a 6-membered heterocyclic aromatic ring 

containing one or two nitrogen atoms, or a 5-membered heterocyclic aromatic ring 

containing I to 3 heteroatoms selected from 0, N and S substituted by-
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benzyloxy or optionally substituted phenyl, or 

an optionally substituted 5-membered heterocyclic aromatic ring 

containing 1to3 heteroatoms selected from 0, N and S, 

wherein the optional substituents are alkyl C 1 to 6, halogen. cyano, nitro, 

hydroxyl, alkoxy C 1 to 6, tritluoromethyl and tritluoromethoxy; 

or R 13 may be as defined save that when it contains a heterocyclic aromatic 

ring containing at least one nitrogen atom, said ring may be optionally substituted 

by one or more oxo groups adjacent to the nitrogen. the ring being attached to the 

remainder of the molecule through one of the nitrogen atoms or otherwise; 

alkyl Cl to 6; 

in addition. when Y repres~nts NR9
• --i'1R9R 13 may together represenr a 

pyrrolidine or piperidine ring; 

R10 represents alkyl Cl to 6; and 

R7 and R1 independently represent hydrogen, alkyl Cl to 6 or phenyl 

optionally substituted by one or more groups selected from alkyl C 1 to 6, halogen, 

cyano, nitro. hydro"yl. alkoxy C 1 to 6, trifluoromethyl and trifluoromethoxy; 

provided that-

(a) when R3 and R4 taken together represent a group (CHi>aZ·(CH?)b• in which 

Z represents a group >NCOX(CH2)n YR 13 ~ a group >NCSX(CH2)n YR 13
• or a group 

iii i1IT11nr 
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>NCNHX(CHva YR13 in which neither X nor Y represents a bond then n 

represents an integer 2 to 4; and 

(b) when R3 and R4 taken together represent a group (CHv.-Z·(CHi)b, in which 

Z represents a group >NCOX(CH2)a YCN, a group >NCSX(CHvn YCN, or a 

s group >NCNHX(CHvn YCN, then Y represents a bond and either X also 

· represents a bond or X does not represent a bond and n represents an integer 1 to 

4· 
' 

or a phannaceutically acceptable salt thereat: 

for use as a pharmaceutical. 

10 2. A compound of formula I: 

IS 

wherein-

NH . 
2 

... , :-• .. ; 

R1 and R19 independently represent hydrogen. alkyl CJ to 6, alkoxy Cl to 6, 

alkylthio Cl to 6, halogen. hydroxyl or amino; 

R3 represents phenyl, a 6-membered heterocyclic aromatic ring containing 

one or two nitrogen atoms, or a 5-membered heterocyclic aromatic ring containing 

1 to 3 heteroatoms selected from 0, N and S, which phenyl or heterocyclic 

aromatic ring may be optionally substituted by alkyl Cl to 6, alkoxy Cl to 6, 
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·. halogen, hydroxyl, alkylthio C 1 to 6, cyano, tritluoromethyl, nitro, 

hydroxymethyl, amino, a group -{CH2)c·NHC02R
10

• a group --(CHuc:·NR5R6
, 

or a group-CC>iR 11
, 

or R3 represents hydrogen or alkyl CI to 8, which alkyl group may be 

optionally substituted by amino or a group-NHC02R 10
; and 

R4 represents hydrogen or alkyl Cl to 6: 

or R3 and R'' taken together represent a group (CH2).-Z·(CHi)i,; 

c represents an integer 0 to 2; 

a and b independently represent an integer 1 to 3; 

Z represents CH:?. NH. a group >N(CH:Jn YR 13
• a group >NCOX(CH:Jn YR 13

, 

a group >NCSX(CH2)n YR 13
• or a group >NCNHXCCH:Jn YR 13

: 

X represents 0. S or :i bond: 

.. Y represep~ 0. S •. S.O .. S.02• NR9 or a bond, 

n represents an integer 0 to 6; 

R13 represents :ilkyl Cl to 6, alkyl CI to 6 substituted by one or more halogen 

atoms, cyano. quinolyl. phenyl. naphthyl. a 6-membered heterocyclic aromatic 

ring containing one or two nitrogen atoms. a 5-membered heterocyclic aromatic 

ring containing l to 3 heteroatoms selected from 0, N and S. or a benzene ring 

fused with a 5-membered heterocyclic aromatic ring containing 1 to 3 heteroatoms 

selected from 0, N and S: 
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or R13 may be as defined save that when it contains one or more aromatic 

ring~ said rings may be optionally substituted by one or more groups selected 

from alkyl C 1 to 6, halogen, cyano, nitro, hydroxyl, alkoxy C 1 to 6, 

trifluoromethyl, triOuoromethoxy, methanesulphonyl, sulphamoyl, --NR14R15
, 

-COOR16 or-CONR7R8
; 

or R 13 may represent a phenyl ring, a 6-membered heterocyclic aromadc ring 

containing one or two nitrogen atoms, or a 5-membered hetcrocyclic aromatic ring 

containing 1to3 hetcroatoms selected from O. N and S substituted by-

bcnzyloxy or optionally substituted phenyl, or 

an optionally substituted 5-membered heterocyclic aromatic ring 

containing I to 3 heteroatoms selected .from 0, N and S • 

:.; ;, . '. :> ~· 

wherein the optional subst1tuents are alkyl Cl to 6, halogen, cyano. nitto, 

hydroxyl, alkoxy Cl to 6. trifluoromethyl and trifluoromethoxy: 
. .· ~~ ~· .. : . 

or R13 may be as defined save that when it contains a heterocyclic aromatic 

ring containing at least one nitrogen atom. said ring may be optionally substituted 

by one or more oxo groups adjacent to the nitrogen. the ring being attached to the 

remainder of the molecule through one of the nitrogen atoms or otherwise; 

alkyl Cl to 6; 

in addition, when Y represents NR9~ -NR9R13 may together represent a 

pyrrolidine or piperidine ring; 
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R10 represents alkyl Cl to 6; and 

R7 and R1 independently represent hydrogen, alkyl Cl to 6 or phenyl 

optionally substituted by one or more groups selected from alkyl C 1 to 6. halogen, 

cyano, nitre, hydroxyl, alkoxy C 1 to 6, trifluoromethyl and trifluoromethoxy; 

s provided that-

10 

IS 

(a) when R3 and R4 taken together represent a group (CH2) 1·Z·(CH2)i,, in which 

Z represents a group >NCOX(CHvn YR 13
• a group >NCSX(CHi)ii YR.13

• or a group 

>NCNHX(CH2)n YR 13 in which neither X nor Y represents a bond then n 

represents an integer 2 to 4; and 

{b) when R3 and R4 taken together represent a group (CH2).-Z·(CH2)b, in which 

Z represen~ a group >NCOX(CHi)n YCN. a group >NCSX(CH2.ln YCN, or a 

group >NCNHX(CHi)nYCN, then Y represents. a bond and either X also 
·.' .· : .····· 

represents a bond or X does not represent :i bond :mJ n represents an integer 1 to 

4• • 

(c) when R1
• R19

• R~ and R" represent hydroi;en. R.: rJoc:s not represent phenyl; and 

(d) when R1 represents hydrogen or chloro. and R'" and R:: represent hydrogen. R.3 

and R4 do not both represent methyl; 

or a pharmaceutically acceptable salt thereof. 

3. A compound of formula I as claimed in claim l or claim 2. wherein R
3 and R

4 

20 taken together represent a group (CHva·Z·(CH2'b• in which Z represents a group 

>NCO(CHvnR13
, a group >NCS(CH2)nRt3, or a group >NCNH(CH2)nR13 

and 
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R13 represents optionally substituted phenyl, furyl, thienyl, thiamlyl, isoxazolyl, 

isothiazolyl, thiadiazolyl, pyridyl or pyrazinyl. 

4. A compound of fonnula I as claimed in claim 3. wherein R 13 represents 

substituted phenyl, wherein the substituent is in the para position. 

s 5. A compound of fonnula I as claimed in claim 3 or claim 4. wherein n represents 0. 

6. A compound of formula I as claimed in any preceding claim. wherein R1 and R19 

independently represent hydrogen or halogen. 

7. A compound of fonnuJa I as claimed in claim 6. wherein at least one of R1 and 

R 19 represents tluoro or chloro. 

10 8. A compound offonnula I as claimed in claim 7. wherein R1 represents 5-fluoro or 

5-chloro. 

9. A compound of formula I as claimed in claim 8. wherein R1 represents 5-fluoro 

d 19 an R represents 8-tluoro. 
. . ~- . 

IO. A compound of formula I as claimed in any preceding claim. wherein R3 and R4 

is taken together represent a group (CH2) 1·Z·(CH2).,, in which a and beach represents 2. 

I 1. A compound of formula I as claimed in any preceding claim. wherein R2 

represents hydrogen. 

12. A compound of formula I as claimed in any one of claims l, 2, 6 to 9 and 11, 

wherein R" represents hydrogen and R3 represents ethyl, isopropyl, cyclopropyl, 

20 cyclobutyl, fury!, thienyl or substituted phenyl wherein the substituent is fluoro or 

hydroxyl. 
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13. A compound of formula I as claimed in any one of claims 1. 2, 6 to 9 and 1 I. 

wherein R3 and R4 taken together represent a group (CH2).-Z·(CHVt,. in which Z represents 

a group >NC02(CH2)n YR 13 or >NCSO(CH~n YR 13
• 

14. A compound of fonnula I as claimed in claim 13 in which n represents 0, Y 

s represents a bond and R13 represents alkyl Cl-6 or chloroalkyl CJ-6. 

lS. A compound of formula I as claimed in claim 13 in which n represents 2, Y 

icpresents oxygen and R13 represents optionally substituted phenyl. 

16. The use of a compound of formula I as claimed in claim 1 in the manufacture of a 

medicament for the treaanent of inflammatory disorders. 

10 17. A pharmaceutical formulation comprising a therapeutically effective amount of a 

compound offonnula I as claimed in claim I~ or a pharmaceutically acceptable salt thereof, 

in admixture with a or a pharmaceutically acceptable adjuvant. diluent or carrier. 

18. A process for the production of a compound of formula I as claimed in claim 2. or 

a pharmaceutically acceptable salt thereof. which comprises: 

IS (a) reaction of a compound of fonnula II: 

II 

wherein R1
, R2 and R19 are as defined above. 

or an acid salt thereof. 

with a compound of fonnula III: 

.· .. 
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m 

wherein R3 and R4 are as defined above, 

or a protected derivative thereof; 

(b) preparation of a compound of formula I wherein R2 represents alkyl Cl to 6 by 

s alkylation of a corresponding compound of formula I wherein R2 is hydrogen; 

( c) preparation of a compound of formula [ in which one or more of the 

substituents contains an amino group by reduction of the corresponding nitro or azido 

compound: 

(d) preparation of a compound of formula [ wherein R13 contains a substituent 

10 -CONR7R8 by reaction of a compound of formula. I wherein R 13 contains a 

substituent-COOH with an amine R7R~; . . , ·. ·~: 

. "' (e) preparation of a compound of formula I where R.1 and R together represent 

(CHu.Z(CH2) 11 and Z represents >NCOX(CH.,)n YR 13 by. reaction of a compound of . . . . ' . . .. . '· ·... . . . .··. . - . '• ... . ~: . . . 

formula I where R3 and R4 together represent (CHi).Z(CHi)b and Z represents >NH 

as with a compound of formula IV: 

20 

IV 

wherein R 13
, X, Y and n are as defined above and L is a leaving group; 

(t) preparation of a compound of formula I where R3 and R
4 

together represent 

(CH:J.Z(CHlA, and Z represents >NS~R 13 by reaction of a compound of formula I 
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where R3 and R4 together represent (CHz).Z(CHz)b and Z represents >NH with a 

compound of formula V: 

v 

wherein R 13 is as defined above and L is a leaving group; 

(g) preparation of a compound of formula I wherein R3 or R 13 represents a ring 

substituted by a group-COOR11 or-COOR16 respectively and R11 or R16 represents 

alkyl C 1 to 6 by esterification of the compound where R 11 or R 16 represents hydrogen; 

(h) deprotection of a compound of formula I wherein one or more atoms is 

protected; 

(i) reaction of a compound of fonnula XXII: 
. . _· .... Rz ...... . 

I R3 

.·~R' 
~N 

L" 

. XXII 

wherein R1
, R2

• R3
, R4 and R19 are as defined above. and L" is a leaving group. 

or a protected derivative thereof, 

with ammonia or a deprotonated derivative thereof; 

G) deoxygenation of the tautomeric compounds of fonnula XXVIII(a) or 

XXVIll(b): 

1111ii1irr 
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--
NHz 

XXVIIl(a) 

R2 Rz 
I R3 I R3 

~R
4 

~ 

~R' 
NH /:N 

R1 I 
N..._OH HN..._OH 

XXVIII(b) 

.. · , .... ~ wherein R1
• R2

• R3
• R~ and R19 are as·defined ·~bove.· · : 

or a protected derivative thereof; or 

., .. ! (k) preparation· of a compound·.· of formufa I :n "h1\.if R: :ind R ~ both represent 

5 hydrogen by reduction ot' a compound of formula X.XIX 

XXIX 

wherein R1
, R3-and R19 are as defined above, 

or a protected derivative thereof; 
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and where desired or necessary converting the resultant compound of formula I, or 

another salt thereof, to a pharmaceutically acceptable salt thereof, or vice versa • 

. · .. ··' . .' 

1ii[i~Ui 


