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~~C~~crcid(I)~b~n~o~ledvla~~~atC;7to~~~il 
(3), HR 780 (4) and oxapndne peptuie (5). Drqg cotyq,qatks , 
speci)ic bile acid tmnsportsyste-nrs. 

I,18 exhht strong ajinity to 

Tii selective drug delivery is highly desired to minimize toxicity and unwanted side effects of drugs 

and their metabolites due to systemic circulation. Site specific molecular nxognition seems to be the most 

straightfonvard way for realization.’ For specific delivery of drugs to tbe liver and the bilkuy system the 

endogenous bile acid traqort system is an attractive candidak2 Bile acids fulfill various physiological 

functions during digestion and xwocption of fat and cholesterot Passive diffusion and active transport 

pnxews take we of nearly total reabsoqion during intestinal passage. The lxculence of specific 

Na+-depe&nt bile acid tmnspat systems of high capacity in the sinusoidal membrane of hepatocytes and 

brush bog& membrane of ileal entemcyks should -tee high specificity and large capacity.3 We wish to 

report the synthesis of bile acid drug conjugates 2 that are swceptible to proteins of bile acid transport 

systems- 
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An amide bond has been chosen for the amnection of drug and bile acid to guarantee sufficient 

hydrolytic stability of 2 during recognition and transport. Three structurally unrelated agents, chlorambucil 

(3). an all@ating cytostatic agent, HR 780 0,’ an inhibitor of HMG-CoA reductase. and oxaproline peptide 

5, an inhibitor of pmlyl-4-hydmqla& have been chosen for conjugation to bile acids. 
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For tbe synthesis of 9 chluambucil (Sigma) was reacted with 1.0 equiv. ethyl chloroformate in the 

presence of 20 equiv. triethykmine in THF at O’T for 15 min. Subsequent addition of 1.0 equiv. amine 6‘j at 

0°C and don at mom temperature for 30 min provided 8 after chromatography (silica gel, ethyl acetate; 

ethyl acetate/methanol = 91) in 81% yield. Hydrolysis of 8 with 2.0 equiv. aqueous sodium hydroxide in 

ethanol for 3 h at room tempemture gave chlorambucil-bile acid conjugate 9’ quantitatively. 

For the synthesis of 11 HR 780 (4j4 was refluxed with 1.0 equiv. amine 6 in the presence of 20 equiv. 

trkthylamine and 1.0 equiv. 4dimethylaminopyridine in THF for 48 h. 10 was obtained in 70% yield after 

Chromatography (silica gel, ethyl acetate/methanol = 19~1). Hydrolysis of ester 10 using 7.0 equiv. aqueous 

sodium hydroxide in ethanol at room tempera&m for 12 h and careful chromatography (chloroform/methsnol 

= 85:lS) gave HR 7NLbile acid conjugate 11’ in 85% yield. 

Forthesynthegieof18neitherpeptide58narits~~freeacidcouldbeooupleddirectlyto 

amine 76 in acceptable yield. Thmfae, 9-fluorenylmetbo+arbonyl @MOC) protected oxaproline peptide 
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139 saved as stalthg matexial. 13 was matted with 1.0 equiv. amine 7 in the pteseme of 1.0 equiv. 

N,N’dicycIohexym @CC), 1.1 equiv. l-hyQoxybenzosriazole (HOBT) and 3.0 equiv. 

N-ethyImaphoIine @IEM) in DMF at room temperatum for 16 h to give 14 in 67% yiekl after 

~~y(silicogel,dichlm#nethaae/metha==l).Dqxotectionoftheaminogroupwithan 

excess of piperkEne in DMF at mom tempemture fcr 18 h provided 15 quantitatively afw chmmatographic 

purification (silica gel. dicblm = 40:1, 2Oz1, 9:l). 15 was coupled witb the fluomxent 

palanine derivative 16’O using 1.0 equiv. DCC. 1.1 equiv. HOBT and 3.0 equiv. NEM in DMF at mom 

temperatwe for 16 h. 17 was obtained in 44% yield after chmmatogmphy (silica gel, 

dichI_I = 2o:l). Removal of the t-butyleater of 17 (tlifIucroa&ic acid/dichIoromethane = 

1:l. room temperatme) had to be monitored carefuUy by tic. Peptide-bile acid conjugate 18’ was obtabwd in 

58% yield after chmmatography (silica gel, dichlanme&a& methanol = 2&l, 9:l). 

Interactionof9,11ahd18withthespecificbileacidtransportsystemwasshrdiedbyinhibitionof 

Na+depe&ent [3Hl-tauro choIate uptake into iteal brush border membrane vesicles (rabbit).14 Bile acid-drug 

~jugates9.11and18arerecognizedbythespecificilealbileacidtrahsportsystemwithIC50values 

comparable to natural bile acids (17$4l, choIic acid): 4lfl (91, 2.3$vl (11) and lOO@i (18). ‘I&se data 

confirm that the Characteristic mokmhc features for interaction with the proteins of the bile acid w 

systemarepreservedinthe~eacid~of9,11and18.Moregenerally,bileaciddrugoonjugates2might 

be use&I as drug shut&3 for liver specific targeting. 

Detailed biological studies regalding transpat of drugs in compamion to pamIlt comjnnmds WilI be 

published eIsewhem.2 
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9 ~locpb~us solkl. m 
6 HZ, 3 H). 1.10 - 2. lig 

60-70°C; ‘H-Nh4R 270 MHZ (CDCl 
(m, 30 H), 2.57 (t, J = 7.2 Hz, 2 HI, 3’ 

6 0.70 (8.3 H), 0.91 ds. 3 H), 1.00 (d, J = 
.41 (m, 4 H), 3.51- 3.74 (m, 9 H), 3.86 (m. 

1 H), 4.00 (m, 1 H), 5.84 (txwl, 1 H), 6.61 (d, J = a.0 Hz, 2 H), 7.06 (6 J = a.0 *, 2 H): 

solid, m 85-WC ‘H-NMR 270 MHz (CDCl 
34(d f=72Hz’6Hl 105-25O(m 29 Hf 

6 0.69 (8,3 H), 0.91 (s, 3 H), 0.98 (6, J = 
I3.42 6n,4 Hh 3,56 (m, 1 H), 3.84 (m. 1 

,4.i5(m,iH),~.4O(&lH>.~.38(&J, =16Hz.J2=6H.z, lHh6.38 komd, 1H), 
6.60 (d. J = 16 HZ, 1 H), 7.08 (m, 2 H), 7.25 - 7.50 (m, 6 H), 8.10 h, 2 H); 

121morpbous 
did m 72-7a°C ‘H-NMR 270 MHZ (CDCl 6 1.49 (s 9 H)+ 2.55 (bs 1 HI 2 78 (m 

lH).3 6(m 2Hj3[18(d J=hz 2H) 395(m 1H) .2O(t J=i,Hz,iH),4.3i(t,JIi,Hz,i d 

g,;g)$.~ ~2 ;I$17 - 7.35 h, 7 H), 7.41 (t, J = 6 HZ, 2 Ii), 7. 7 (dd, Jl = 8 H% J2 = 2 a, 2 

H),&i(dd,jl=16&,J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

,. I= 0 

18 ~ocphou~ W, m 160-165°C; ‘H-NMR 270 MHz (CD OD) 6 0.69 (s 3 HI 0.88 (S 3 H) 1.00 (d 
J=6~3H),1.25-~.00(m~.2.10-2.~(m~ 26Ob lb 2.%(m,iH) jla(t,j=6& 2H)’ 
3.50 (m,2H),3.75 -3.95 h&4.10 (m, lH),4.&?id,J=bHz,i HL4.55 (m, i $4.70 (m. 1 G,5.& 
(8, iH),6.44 (d, J = lo HZ. 1 H), 7.25 (m. 5 H), 7.73 (m, 1 HI, a.55 (d, J = 10 Hz, 1 H). 

sscjh obt&ed fnrm 129 in 83% yield after w (pipecidine/DMFI and coupling with 161° 
. 

13 a ersily be pqamd stsrting from FMGC-Lpllenylalauine 19 and 201’ using mutine 
methodology. 

FMOC-Phe + o.N x 
‘: ‘N 

FMoc#N 0 
C 

G = D 12 d w 13 
want. 

d 

19 20 c 

21 

(e) DCC, HOBT, NEM, DMF; 0 t&-H, CH&i& (c) Wt.-butylgiycinate dibenzenesulfimide salt, 

TOTU12, NEM. WF; (d) CF3qH, W&i2 

16, mp 1921%OC, was prepred from p&nine and 7-chl~ni~-2-oxa-l,3-di~le in ethanol 
intheptwenceofaodiumacetate,awKdingtoref. 13. 
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