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Abstraot 

A series of non-aikylating DL I-amina-substituted Bamir@-1,2,3,4_tetrabydro_2-~pht~~ acids (f&-c. 8a-b, Table) have 
been prepared and shown to be potent inhibitors (Kt+M) of tryptophan uptake in Wider cells. 

There are several transpofi systems invofved in the uptake of t~pto~an into euka~t~ cell&~ Amongst these, the L- 
system is important in several cell types.l The L-system is the predominant system responsible for tryptophan transpMt 

into tumoor cetfs and may ptay an important rofe in the an?fpm~~atjve effects of .~te~~~~arn~ on tumour cells, 
rn~i~~ by fn~~~n of the t9ptophan~~radi~ enzyme ~~arn~ne 2,3-~~x~~nase.~ inhibitors of t~ptophan 
transport would therefore permit the study of the im~~ance of this process in anti-t~~ur therapy with tnt~e~- 
gamma. To date the L-system inhibitor ~L-2-amj~~7-bis [(Z~h~~thy~) amino]-? ,2,3~4”tetmhydro-2~~ht~~~ acid Q 
has been synthesised in fess than 0.7% overall yie1d.s Both this compound and its hydfoxyethyi analogue 10 were 
prepared by us and found to be potent inhi~o~ of t~~~han uptake in Wider ade~arciRo~ cells (Table). A~~~ 

these two compounds an? good inhibitors, they suffer from the disadvantage that their uptake inhibitory properties could 
in part be dua to alkytation of the transporter itself or other cellular proteins.4 in an attempt to circumvent this drawback, 

we decided to prepare a series of ~L-7”atky~mino-2-am~l,2,3,4-t~rahydr~Z-~ht~~ acids which would not be 
expected to alkytate any such transporter and evaluate their effect on t~~~~n uptake. 

~-Tet~l~~hydantoin ‘f fscheme) was nitrated to give the ~~~r~~rn~~ 2 and isomers, mp 239~240°C; tk, 1 spot 
Rf 0.60, sifia get ~Me~H:CH2G~~~:Q)s.s. The lcrw so~ubi~y of the Nero-hydantof~ 2 proved problematical for the next 

series of reasons and it was therefore a~y~l~s to give the Nsethyt dedvat~e 3 and its isomers, mp 13Q-142°C; tfc, 2 
spots Rf 0.40 and 0.43, alumina ~GH2Gt2:~~A~, 2~1). The n~r~~rn~nd 3 was reduced with H$Pd-C to the amino- 

bind 4 and isomers, mp 104-106°C; tic, 2 spots Rf 0.50 ~~-jso~r) and 0.37 (6’” and 7’-isomers), silica gel 

(CH&!$EtOAc, 25) in ap~oxjmately equal proportions. Fractional crystallisation of the mixture of the corresponding 

h~dr~hlo~es (prepared from the bases h ~H2~t~ethereat HC1) from p~a~l~eth~r @wice) removed the 5’-isomer and 

increased ti?e 7’-to 6’-isomer ratio to 29. Two further r~~statlisations on the free bases using hot EtOH gave the pure 
T-isomer 4, mp 177-9°C; tic, 1 spot Rf 0.37, silica get {CH&t& EtOAc, 2:l). The structure of the 7’isomer was 

canfirmed by 1H NMR (in &DC&: 360MHz) measurements jn~luding a nuclear Overhauser ~~~ernent.?The pure 7; 

ami~~ethythydantoin 4 was next reductively aikylated at the T-amino group with the appropriate carbonyl compound 
and sodium ~ya~~rohyd~s. This was carried out in a~eton~dle and the carbonyl ~rn~u~~ were ~rma~ehyde~ 
~i~a~eh~e and acetone, to give the a~yiamin~~ydantoins 5 and 7 @ R=Ma, MeCHECH2; 7 R~Me~H~H~, 
MefiH) respectiveiy. These and the u~aiky~at~ ~yda~~~n 4 were hydrolysed either with Eta (OH)2 or with cont. 

~yd~b~r~ aoid ff30’C, sealed tube). s,s,s. The latter is the preferred mode of hydml~~. The ~~~s ~Tabfe) 

ware isolated either as h~~~~es or the zw~e~n~ form; the fatter were ~~~c~ and purified by pr~ip~a?~~ from 
aqueous solution at n~trat pH. All were genius by tic on silica get {n~Su~H;A~H: HzO, 4:1 :I, or CHCb: 
MeCX-i:17% NH3,2:1:f), and character&&d by *X NMR and MS/anal~~al data. 
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TABLE 

lnhib~o~ of t~pt~han uptake, bssed on 2~~~1,2,3,~~~h~r~2-nap~hoic acid. 
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The effect of the substituted 2-amino-1,2,3,4-tetrahydro-2-naphthoic acids on tryptophan uptake is summarised in the 

Table; the result for the unsu~t~ut~ exampfe 11 is included for comparison. All the compounds in the Tabfe were 

competitive inhibitors of the uptake 10 and the Kr values for compounds 6b. 6c, 8a and 8b show that these compounds 

constitute a set of potent inhibitors of tryptophan uptake in this cell system. The activity of compound 8btt is particularly 

noteworthy; it shows that a compound which is not an alkylating agent, 8b, can be as potent as compounds that are 

known to be afkylators, e.g. 9 or that could be hypothesised to be alkylators, e.g. 10. The inhibition is not, therefore, 

dependent on aikylation of the transporter protein. These compounds are all acting as inhibitors of L-system transport, 

since they inhibit tryptophan uptake to the same extent (ca 95%) as the prototype inhibitor of L-systems, BCH,ts and the 

potent L-system inhibitor compound 9s in our cell system. 
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