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Overexpression of the epidermal growth factor receptor (EGFR) and its closest homologue HER2 is associated with aggressive tumour progression and reduced sensitivity to antitumour agents. Blockade of the tyrosine kinase activity of EGFR and the HER2 gene product p185neu induces significant antitumour activity in vivo and Iressa™, an aminoquinazoline that binds to the ATP site of EGFR has proven efficacious against many human tumours in nude mice. This is now approved for the treatment of lung cancer. Thus, the detection of EGFR and HER2 in tumour biopsies is now investigated as a useful strategy for both diagnosis and treatment. Since in many cases, inhibition of EGFR does not suffice to eradicate the tumour, we recently developed a novel class of molecules termed combi-molecules or TZ-I capable of not only blocking EGFR-mediated signaling by binding to its ATP site, but also damaging DNA. 
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Scheme 1

The synthesis of 5 proceeded as described in Scheme 1. Briefly, compound 4 was obtained as described by Tsou et al. Commercially available 5-nitroanthranolotrile 1 was converted into the corresponding formamidine 2 using DMF acetal. Heating solution of compound 2 and 3-chloroaniline in acetic acid gave compound the nitro compound 3, reduction of compound 3 by iron in OHAc yielded the intermediate aminoquinazoline 4 (ref), which was treated with a NOBF4 and a mixture of formaldehyde and methylamine led to the hydroxymethyltriazene which was treated by acetic anhydride in pyridine to gave the acetoxymethyltriazene 5 (ref). Diazotization of aminoquinazolines 4 using NOBF4 in acetonitrile, followed by addition of N,N-dimethylamine ethylenediamine or methylamine gave 6 and 7(ref) as pure solids after neutralization with triethylamine and purification by column chromatography on basic alumina. Compounds 8 and 9 were synthesized by treatment of 6 and 7 with the commercially available vinyl chloroformate. By the same procedure we obtained the compounds 10 and 11 using p-nitrophenyl chloroformate and 1-chloroethyl chloroformate. The treatment of the methyltiazene 7 with chloromethyl chloroformate and pyridine in acetonitrile at cold temperature gave the compound 8. Exchange of the Cl atom using potassium iodide in dry acetone yields the corresponding iodomethyloxycarbonyl-methyltriazene 9. This intermediate was reacting with silver acetate.  To gave the acyloxymethyloxycarbonylmethyltriazene 10 as a pure solid after purification by preparative TLC alumina plates. The structures of all these final compounds were confirmed by 1H, 13C NMR and mass spectrometry electrospary (ESI).
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Scheme1. i. DMF acetal, 100 ºC; ii. 3-chloroaniline, HOAc, reflux; iii. Fe, HOAc, EtOH, reflux; iv. CH3CN/NOBF4/-5oC/Ether then addition of 1/30 mixtiure of aqueous methylamine (40%) aqueous formaldehyde (37%), Pyr/Ac2O/RT.


[image: image3.emf]N


N


H


N


N


N


N


R


1


O


H


H


H


C


l


O


N


N


H


N


N


N


N


O


C


l


C


l


O


N


N


H


N


N


N


N


O


R


2


C


l


O


N


N


H


N


C


l


H


2


N


N


N


H


N


C


l


N


N


N


C


H


3


H


N


N


H


N


N


N


N


O


I


C


l


O


N


N


H


N


N


N


N


O


O


C


l


O


O


4


8


 


R


1


 


=


 


N


,


N


-


d


i


m


e


t


h


y


l


a


m


i


n


o


e


t


h


y


l


9


 


R


1


 


=


 


C


H


3


1


0


 


R


2


 


=


 


p


-


n


i


t


r


o


p


h


e


n


y


l


1


1


 


R


2


 


=


 


C


h


l


o


r


o


e


t


h


y


l


7


8


9


1


0


v


i


v


i


i


i


x


x


v


i


i


i


N


N


H


N


N


N


N


R


H


C


l


v


6


 


R


 


=


 


 


N


,


N


-


d


i


m


e


t


h


y


l


a


m


i


n


o


e


t


h


y


l


7


 


R


 


=


 


C


H


3




N

N

HN

N N

N

R1

O H

H H

Cl

O

N

N

HN

N N

N

O

Cl

Cl

O

N

N

HN

N N

N

O

R

2

Cl

O

N

N

HN Cl

H

2

N

N

N

HN Cl

N N

N

CH

3

H

N

N

HN

N N

N

O

I

Cl

O

N

N

HN

N N

N

O

O

Cl

O

O

4

8 R1 = N,N-dimethylaminoethyl

9 R1 = CH

3

10 R2 = p-nitrophenyl

11 R2 = Chloroethyl

7

8

9

10

vi

vii

ix

x

viii

N

N

HN

N N

N

R

H

Cl

v

6 R =  N,N-dimethylaminoethyl

7 R = CH

3


Scheme1. v. CH3CN/NOBF4/-5oC/Ether then addition of correspondent amine, 0ºC; vi. Vinyl chloroformate, ACN/Pyr/0ºC; vii. p-nitrophenyl chloroformate or 1-chloroethylcholroformate, ACN/Pyr/0ºC viii. Chloromethyl chloroformate, ACN/Pyr/0ºC; ix. Acetone anhydrous/KI (1.1eq) at room temperature; x. Silver acetate.
Table 1. Binding affinity of each molecule to EGFR represented as IC50 values obtained using the EGFR kinase binding assay 
	Compounds
	EGFR TK Inhibition
IC50, (Ma 
	Cytotoxicity

IC50, (Ma
	T.I.b

	Iressa
	0.033
	112 (±8)  
	1.55

	RB107
	0.24
	35 (±27)
	0.06

	ZRS1
	0.62c±0.28d
	na
	

	ZRL1
	0.18c±0.08d
	70 (±14)
	

	ZRL2
	0.72c±0.21d
	na
	

	ZRL3
	0.50c±0.11d
	
	

	ZRL4
	0.39c±0.22d
	
	

	ZRL5
	0.77c±0.23d
	
	


aIC50 to inhibit the phosphorylation of poly(L-glutamic acid-L-tyrosine) by EGFR isolated from MDAMB468 breast cancer cells. a Moulder et al.,2001.b Banerjee, R. unpublished data,c Represents the average of two independent experiments,d Represents standard deviation of the mean
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