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hatract : F’pdidine derivatives have been identified as a new class of non-peptide CCK 
antagonists Eiuntiornezs of RP 66803, a repwsentative compound of this clwniical family 
were prwiowly pqarezl by chiral chromatography of the racemate. In c&r to deteimiie 
the absolute configuration of each one, we report herein an enanticqxcific synthesis leading 
to the (+)-isomer wing ancdic methoxylation as key step. 

Ch~lecystokirdn (CCKI is a brain-gut peptide tit is found in a number of mammab speciea where it 

is putatively involved in the modulation of many physiological pmceasesl~~. bm$de~&le efforta have been 
expanded over recent years on the research of non-peptide CCK antagonis@~~. Recently we desaiixd 8 new 
class d non-peptide antagonists6 in which Q-BP 66803 is a representative compound. 

Tha vthesis of the racematc has been publish& : eatcrification of the starting material l7 wing 
isobutene in acidic medium, followed by ccupling reaction with Boc-glycine g&s 3 which, after 
depoteztion of the amino function and condensation with meta-tolylisocyanate, leads to (+)-BP 66803. 

The enanticanem of Rp 66803 have keen prrviously prepared by chiral HEW of the mcemate. This 
work has been peaormed using a Pirkbtncdified chiral stationary phaae6. ‘Ihe (+)-enantiomer &its the 
higher affinity for the CCK receptors*~ In order to d&rmine the akwlutc configuraticm of this enantiomer 
we report in this paper a simple enantioselective route to (+I-RP 66803 wing an optically pure poline 
derivative as starting mate&l. 

Anodic methoxylation* allows the easy preparation of a-methoxyamides and a-methaxycarbmates. 
This nzaction has been recently extensively exploited for inducing a wide range of nucleophiles at the a- 
p&ion of the carbanmbnitro~ atom, thus giving aazeas to a variety of a&x~loida~-~~. The a- 
methoxycartematca obtained can react in the ptwmce of Lewis acid witi carbon nucleq& to form a new 
C-C bond. Tbia elechc&mical reaction is &qe&fic and can be illustrated by the methoxylation at C-5 
p&ion of a protected L-proline derivative to give 5 
largely used for inmxiucing a chain in this positior~~-~~. 

‘~.TIlismethoxylatedannpolmd5fonnedhssbeen 
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The same chemical strategy waa cbcsem to intro&e P phmyl ring moiety in this position via a Fiiedel- 
Crafts maction14. This reaction performed on 5 with ~~IWXE in the presence of alwnimiwn tfichloride at 
room temperature gave the atylated product 6 as a mixture of diastereoisomem (cir:frur&v 1:1, 34 % yield). 
When the reaction was pexformxl at higher temperature, the yield deerea.& with formation of oligomem 
Deprotection of the amino function by tneans of uimethylsilyl icdide gave the two &rners 7a and 7b wbk!h 
are easily separable by chromatography on silica gel. coupling reaction of the cir isomer 7a with BOC- 
glycine affords the adduct 8 (89 % yieldf which upon s~~~~n under classical conditions gave the 
cxxreqonding acid 9 (60% yield). l?sterification of compound 9 and deprotection of its amino function were 
$ormed in a one-pot reaction using isobutene under acidic medium to afford the free amino-ester 
derivative 10 as crude product. Fhwlly. comknsation of LO with meta-tolylisocyanate afforded an 
enantiomerically pure compound (40 % overall yield from 9) which proved to be identical with (+)-RP 66803 
prepared by chiral chromatography ( ee > 98 % 15, I uI$j = + 36 (1%. MeOH)). 

I+) -Rp 66803 ee>98% 

In zuumuy (+bRP 66603 has been prepared in a pure fom~ and its absohtte eonfiguration (2S,5R) hss 
been achy debxminated by a Gmple synthsis of ~~ti~~y pure 5-phenylproline derivative. 
This synthetic application of anodic ~o~lati~ of carhmates is an additional example showing that 
orgaaic 81eotrwhemistay is an area of growing interest in organic synthesis. 

s~sitive to moisture and oxygen were Mormed under inert atmosphere. All cbemia& 
used WEE of the highest commercial purity and were wed without further purification. NMR spectra were 
recorded on a Briicker WM (250 MHz), 8 Wicker WP 2DO (200 MHz) or a BtIioker AM 400 GlOO MHz) 
specmmeter (S scale). MS data were obtabnxi with a Ftigan 3300 spcdwxwter. IR spectra were taken on 
a P&in-Elmer Model 9386 or 580 B. Optical rotation was dam with a Perkin E&es Model 241 
p&ximeter. 
(2S, 5RS)-M&y1 l-methoxycarbony-Sp~~-p~~~n~2-~~~ 6. To a solution of the a- 
methoxycarbamate 5 (2.45 g. 11 mmoll in benzene (200 ml) was added in small portions AK13 (3.0 g, 22 
mmol). The mixture was then stir& at room tempcratum for 6 hours. Hydrol@S was pelf@ at WC by 
addition of a 5% aqueous solution of NaHCO3 (30 ml) and the aluminium hydroxide removed by fit&on 



over c&e. Afkx decantat& the aquems layer was extra&d wit# CH2Ci2 U x 40 mI}. The combined 
crganic phases were washed with brine, dried over MgsQ4 ati evapzated. Silica gel chmmatography 
(qclohexane : ethyl acetate 80~20) gave LO g (34 %) of 6 as a >tiLow oil (mixhm? of C-5 dissteneoisomss~. 
IH NMR (DMSO Db, 200 MHz), 6 @pm): at room tempxams a m&uze of ixxnersandlo~er8is 
observed ; from 1.60 to 2.50 fm, 4H: -C&-C&-), 3.43 - 3.54 - 3.76 - 3.72 ard 3.75 (5,6H: xOo-CH3), 
from 4.30 to 4.70 (m, 1H: N-Cu-CO-), from 4.80 to 5.10 tm, IH: N-C&fht, fmm 7.10 to 7.60 (m, 5H: -fi 
Aromatics). MS (70 eV). m/z (%) : 263 (M+, 5): 204 (1001. 

QS, 5R)-lif&yf ~~~p~~n~Z~~~1~ ?a end IZS, Bkethyl ~h~~-p~~~2- 
atx@ate 7b. To B solution of 6 (0.6 g, 2.2 mmol) in. CRC23 (15 mU was added tsin~ a syringe 
himcthykilyl iodide (0.45 ml, 3.1 mmol), the mixtw~ was heated at reflux for 18 hwrs and tb@n akwed to 
cc01 at morn temper-. Water (20 ml) is added at 2@C and after tig for another 30 minutes the 
reaction mkture was decanted and the aqueous layer ex~acted with CHCQ (2 x 30 ml). The combined 
organic phases were washed with k&e. dried over MgSO4 4 euaporared. Silica gel chmmatogaphy 
(cyclohexane : ethyl acetate 70:30) gave 0.12 g (26 %) of cls isrmer I2S, 5R) 7a and 0.18 g (39 %) of traru 
isomer (Zs, 55) 7b (&ted firs0 as syrups. 
Za: IH NMR (DMSO D6.250 M&0.6 @pm): from 1.50 :o 1.70 and from 1.90 to 2.20 @n, nq&ively 
1H and 3H: -C&-C&-), 3.68 (B. 3H: -COO-C&,, 3.87 ti 4.16 f.Zdd, req&ively J=8,0 _ 5,U Hz yld 
J=B.S - 6.0 Hz, 1H each: N-CH-CO- and N-CfI-Ph), fnnn 7,15 to 7.50 (m, 5H: -B Aromatic~~. MS (70 eV), 
m/z IS) : 205 (MC. 5); 146 (100): 129 (50). 
a: IH NMR @MS0 D6.250 MHz), 6 @II): 1.53 - 116 arid from 2.05 to 2.30 (3m, r@spxt&eiy lH, 
IH rnrl 2U: -C&-C&-), from 3.00 to 3.25 (bb, IH: -N&j, 3.67 (6, 38: -COO-Q&), 3.97 and 4.28 &Id, 
nzqsrtively J&.0- 5.5 Hz and 3~8.0 _ 7.0 Hz. XH each: NC&C&and N-C&F’h). from 7.15 to 7.45 (m, 
5H: -H Aromatid. MS (70 eV). m/z (%) : 205 (M+, IO); Id6 (IOO!: 129 (95). 

(ES, 5RbMethyl l-I2-~tert-butoxyar~bonyIaminof-1-o~~~-5~~~y~p~~~ne2-~~~~~ 8. 
DCC (0.1 g, 0.6 mmol) was added at 5 ‘Cto a ralution of 7a (0.1 g, 0.5 mmoll and BOC-Glycine (0.1 g, 0.6 
mmol) in CH3CN (10 ml). The reaction mix&m was then stirred at 100m &mperatme for 12 hours and the 
pRcipitate mmoved by filtration. After evspowtion of the s&eat the o@ prcxkt was p&f&i t+ silica gel 
cZ:nomatography (cyciohexure/ethyi acetate (70~30)) giving 0.16 g (39 %I d 8 as a colourless syrup. IH 
NMR (DMSO Dg, 250 MHz). S (ppm): at ambient temperature. we ohwve a mimpe of rotamefs, only the 
major rotamer is described; 1.35 Is. 9H: -C(-C&$31, fmm 150 to 2 40 (m, 4H: -C&-C&-), 2.98 and 3.78 
k+xstkely bd 5=15,0 Hz end m, 1H eachz N-CO-C&-M, 3,78 C, 3Hz -COO-Clf31, 4.47 <mm, 1H: 
N-C&CO-), 5.15 fm, IH: N-Cft-Ph), 6.62 (m, IH: -NE-!, fmm %?O zo 7.80 (IYE, 5H: -HAmmaticsi. MS 
[?O eV), m/z (%) : 362 (M+, 2); 306 (13); 204 (100). 

@S, S~-l-l~tert-bu~~n~~)-l-~~~l-5-~~~~~-~~~~c acid 9. 1N 
NaOH (0.5 ml) was add& to a solution of IO (160 mg, 0.44 mmoQ in dioxatse (10 ml) and water (5 ml). 
Aftcr 12 hours at room temperature the reaction mixture was exuxrxi with ether (2 Y 10 ml). The aqueous 
phase was acidified (pH 2) at 5 “C with 0.1 N HCI and exmxted wirh EroAE (3 x 40 ml). The combined 
WAC phases were washed with brine, dried over MgSOg Evapc&ioa OT the solvest gave 90 sng (60 %) of 

9 as an oil, used without any further purification in the nexl step. Ilf NMR (mI3,200 MHz), 6 @pm): at 
ambient ternpzdurs, we observe a mixtw of mtamas 80,ZO; 1.32 and 1.36 [Zs, 9H: respectively 
+C(-CH3)3 of major rm! minor rotamers], from 1.90 m 2.50 (m, 4W: -C&-C&-), 3.10 and 3.88 
kqxctively W O=la.lJ Hz) nnd m: N-CO-CrJ12-N of major nxamerl. 3.65 C: N-CO-C&-N of minor 
rotamer), 4.110 and 4.b5 [reqxt.ively m and t (J=7.5 Hz), 1H: qemiveIy N-C&C0. of minor and major 
rctamcrsl. 4,90 acd 5.02 keqectively bt U=6.5 Hz) and m, IH: rerpectjuely N-c&Ph nf majur arId mhlcr 
mtamem), 5& and 5.60 Qbb, IH: rcrrpectivcly -NH- major and mincrrotamersl, from 7.15 to 7.50 6n, 5H: 
-&Aromatics), MS (70 eV), m/z (%) : 349 (M&l+, 100): 293 (70): 249 160). 

(.?$ W-trrtdlutyl I-~~-~3-O-meL~ylphcnyl~-ureidol-l~~l-5-p~yl-~~dine-~-~~~~~ 
RP (+b6tW3. Iwlrutmm was pnxsxi through w bccakd soludcm of 9 (813 mg, 0.3 mmol) u MC13 (10 
mU containing n few drops of wncentmtcd H$W4 over I 2 Hours pwjod, ‘Ibe reamjon mi.wce was pllowed 
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to reach rwm tempaature, stir& 16 hours and neutralized by addition of a 10 % aqueous solution of 
NaHC03 (30 ml). After decaatation the aqueous layer was extracted with CHC13 (3 x 30 ml). The combined 
organic phases were washed with brine and dried over MgSO4. Evaporation of the solvent gave 90 mg (100 
%. crude product) of 10 used without any further purification in the next step. 
To a solution of freshly laepamd 10 (90 mg. 0.23 mmol) in ‘IHF (20 ml) was added meta-tolylisccyanate (50 
@. 0.23 mol). The solution was stir& for 3 hours at mom temperature then evaporated. Purification of the 
crude product by silica gel chromatography (methylme chloride / methanol (98 : 2)) gave 40 mg (40 %, 3 
steps fmm 11) of RP (*b-66803. IH NMR @MS0 D6, 200 MHz), 6 (ppm): at ambient temperature, we 
observe s mixhne of rutamers So/Z?& 1.43 and 1.46 [Zs. 9HI respectively -C(-CH3)3 of major and mince 
mtamersl. horn 1.60 to 2.50 (m, 4H: -C&-C&-). 2.20 and 2.22 (2s, 3H: Ar-CH3 of major and minor 
rotame& 3.18 and 3.90 (2dd, J=18,0 and 5,O Hz: N-CO-CH2-N of major mtamer), from 3.70 to 4.10 (m: 
N-CO-C&-N of minor rotamer), 4.29 and 4.98 (21. respectively J=8,0 Hz and J=7.5 Hz, 1H: respectively 
N-CH-CO- of majorand minor rotamersl, 4.67 and 5.12 (2dd. mspeztively J=8.5 - 5.0 Hz and J18.5 - 3.5 
Hz, 1H: respectively N- CH-E’h of mina and major rotamers), 6.23 6, J=5.0 Hz, 1H: -NH-). 6.65 and 6.71 
[Zbd, J=7.5 Ha. 1H: respectively -H_Aromatics (ii ortho of -CH3 and para of -NH-) of major and minor 
rxxatn~], from 6.90 to 7.70 (m, 8H: -u Aromatics), 8.62 and 8.70 @a, 1H: respectively -CO-NH-& of 
mincx and major rotamers). MS (70 eV), m/z (%) : 437 (M+, 15); 381 (10); 190 (30); 146 (100); 107 (90); 
57 (28). IR (KBr, cm-l) T,: 3370; Y cH fi 3100-3000,780,755,700 ; Ym: 3000-2825 ; Y,xo epter: 1735 ; 
YC=O amide, ms 1640. [uID~~ = + 36 (C = 1% ; MeOH). 
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