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NOVEL ANALOGUES OF CB 1954: THEIR POTENTIAL USE IN ANTIBODY DIRECTED 

ENZYME PRODRUG THERAPY lADEPn \ , 
Somani. H.H. and Wdman, D.E.V. Drug Developmen, Section. Institute of Cancer Research. 

Colswold Road, Sutlon. Surrey SM2 5NG UK. 

CB 1954 [5-(allndin-1-yl)-2,4dini,robenzamlde] was Ihe most cy,otox,c against the Walker turnour 

of a series of N-substituted 5-az,ndinyl-2,4-dlnitrobenzamidff, and also the mos, hydrophilic [Khan 

and Ross, Chm Bml Inmoc. (1971fl2) 4:11]. CB 1954 becomes a difuncbonal alhylaing agent 

following reduction oflls 4.nitrogroup [Knoxe, al.,Biochm PharmacoL (1992) 4312491. Asuilable 

enzvme ,o undertake thls ac,wa,ron I” an ADEPT slrateev IBaeshawe. Br. 3. Cancer (1987) 565311 
- 1  -  , ,  

1s E. Coli B nmoreductase which metabolises CB 1954 to the Z- and 4.hydroxylamme regionsomen 

m 1:I raw but only the 4.hydmxylamme rsomer 1s significantly cy,o,oxic. In order 10 avoid the 

unnecessary reduction at the Z-pos1,1on, the mtro group was replaced by alhnesulphonyl groups with 

varymg hydrophobuty. The slaning malenal in the multi-step synthesis of each analogue was 

2.amino-Schlorobenzolc acid. The 2.ammo group was fin, dwotised and displaced by the 
appropriate alkyd rhx4. followed by oxidauon 10 the sulphone. The aromatr nng was nitrated at C-4 

by mrronium ion and the carboxy group amidared via the acid chloride. Finally. the aziridinyl group 

was mlrcdueed by nucleophilic chloride displacement at C-5. The novel analogues were assayed 

agamst human. E. Cd and Walker nitroreducrases usrng high pressure liquid chromatography to 

quantify substrate disappearance. The rate of reduction by the human and Walker nmoreductasa 

was CB 1954 > butanesulphonyl a t,ifluorw,hanes.ulphonyl > propanesulphonyl > ethanesulphonyl 

1 methanaulphonyl. Reduction by E. Cd; nitmreductase showed a different trend; 

propanesulphonyl = butanesulphonyl > elhanexulphonyl > tnfluoroethanesulphonyl 1 CB 1954 > 

methanesulphonyl. The relationshtp between % reduction by E. Coli nitroreductase and the 

hydrophobncity constant (7’r) of the 2.alkanesulphonyl substituents is inversely parabohc with the 

2.propanaulphonyl analogue showing the greatest propensity for reduaion. The la,,er therefore 

appean to be the optimal drug of this type. at least m terms of reduclion by Ihe non-mammalian 

enzyme. 
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SOMATOSTATIN RECEPTOR SUBTYPE GENE EXPRESSION IN 
BREAST EPITHELIAL CELL-LINES. 
Veber N., Lerrant Y., Prhost G., IOCMH, Bobigny, France. 

In vim studies using chemical cross-linking assay provided 
evidence that human breast tumours contain specific receptors for 
somatostatin and a somatostatin analogue, BIM23014C. Five 
somatostatin receptors (SSTRl-5) were recently cloned. By northern 
hybridization, we investigated the gene expression of SSTRl, 
SSTR2, and SSTRS subtypes in nine epithelial breast cell-lines 
derived from (i) the milk of an apparently healthy woman (HBLlGO), 
(ii) sclerocystic benign breast lesions (NPMl4T, NPM21T4), (iii) a 
ductal carcinoma (Hs578T), and (iv) pleural effusions of breast 
adenocarcinomas (MDAMB-231, T47D, MCF7 and Ha-m 
transfected cells : MCF7-rus, MCF7-TCM). Both, the SSTRl and 
SSTRS transcripts were present in all cell-lines. The size of these 
transcripts (4.8 kb) was similar to that previously reported for SSTRl 
in the stomach and the jejunum and for SSTR3 in the cerebrum. 
SSTR2 mRNAs - a 8.5 and a 2.5 kb molecular species found in the 
cerebrum and the kidney - were absent in these cell-lines. A 
densitometric study revealed no correlation between the various 
SSTR mRNAs and the tumorigenicity of the cells, the presence of 
steroid-hormone receptors, or the malignancy of the original tissue. 
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TUMOURREGRESSlONSWlTHNOVELPRODRUGS1NANTIBODY-DIRECIZDENZYME 

PRODRUG THERAPY (ADEPT). lSpnngeer, C.J., 2Burke P.J., ‘Blakey, D.C., 3Davies, D.H , 
‘Dowell, R.I. & 4Melton, R. *lnsti,u,e of Cancer Research, Drug Development Section, Surrey, SM2 

SNG, U.K. ‘Charmg Cross Hospital, London. U.K. 3Zeneca Pharmaceuticals. Cheshire, U.K. 

“PHLS. CAMR, Ponon. U.K. 

ADEPT IS a Iwo-phase system in which a non-,oxlc prodrug IS convened to a potent ryto,ouc agent 

by an enzyme targeted to the ,umour safe with a mowxlonal anlibody. In the ADEPT system. we 

have used a F(ab”), fragment of the anrrbody .45B7 (raned agams, CEA). con,“ga,d 10 the bactenal 

enzyme carbxypeplidase G2 (A5B7-CPGZ), 10 cower, select~ely a monomesyl benzow acid 

mustard-glulamate prodrug (IC50 z- IMW) PM: lh exposure) 10 bn active drug (ICsO 200 pM). This 

prodmg was convened by CPGZ wh b = 3 fiM; Kcot = 600 5.’ An ADEPT chnical mal using 

rhis system is currently on-going at the Royal Free Hosptlal, London. One goal m ADEPT is Lo 

design poten, active drugs with shon half-hves so that sys,emtc !ox,cr,y by leakback of drug from the 

Lumour may be prevenled. Novel prodrugs were synrheslsed which released much more po,en, phenol 
mustard- and aniline mustard-derived active drugs. Struc,ural modifications were made ,o the 

mustard arms, 10 the aromauc nng and 10 lhe glutamate moiety. Surpn$ngly. these prodrugs 

remained wbs,ra,es for the CPG2 &me (K,,, 0.5-100 pM; Ken, 10-100 5.I). The cytotoncny of 

theaclrve drues I1C.n <O.,-IO uM) released b”e,eavaaew,,h CPGZwasco”s,derablyenhanced o”er 
I  .  -  

that of the benzdx is’cvld drug. These novel drugs were >50 fold more toxic than their corresponding 

prodrugs. Admmwration of the A5B7-CPGZ conjugate (ZOO0 II enzyme/kg) followed by the aniline 

mus,ard-glutamale p’odrug (3 x 40 mg/ltg) led 10 regressions and a s!gnificanl gmwfh delay in human 

LoVoxenograf,s of coloreclal tumows in nude mice. Conlrols of A5B7-CPG2 alone, prodrug alone. 

active drug or vehtcle alone had little or no effec, on ,umour growth. As illustrated by these s,udies. 

coloreclal cancer ,rea,ment may be improved by the use of ADEPT. 


