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CYCLIC DERIVATIVES OF 3&DIPHENYLALANINE (DIP) (II), 

NOVEL a-AMINO ACIDS FOR PEPTIDES OF BIOLOGICAL INTEREST 

V. G. Beylin. Huai G. Chen. I. Dunbar, 0. P Gael*. W. Harter, M. Mdatt and J. G. Topliss~ 

Parke-Davis Pharmaceutical Research Division. 
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Abstract: lie chid and achid syntheses of novel cyclic derivatives of 3.3dipbenylalanine (Dip) are described. 

Recently, we qorted tbe chiral synthesis of D- and L-3.3diphenylakmbw.s (Dip). 1 These hw amioo acids iocorparate a 

diphenybnethyl side chain which, in the case of D-Dip. has been shown to be a key substructural substitution in a potent peptidyl 

antagonist of the ETA and ETB endothelin recep0rs.l PtUgli%sillg from this lead, we sought to con~h’ain the two pbenyl tigs in Dip 

by a bridge Z. as in D and L-a-&o-10,1 ldib~5Hdiben[a,d]cyck&eptene-5-aa%ic acid (Bhg) (Z = -CH2-CH2-) (la, lb). D 

and La-amino-SHdibenzo[a.dlcycloheptene-5-acetic acid (UnsaRnated Bhg)(Z=a=CH-) (2~. 2b). Z = -S- (3) and0 (4). to 

advance such cyclic, hydmphobk a-amino acids for the synthesis of peptides of biological intenzst? 

D-Dip D41-40) Li1-4b) 

z: EP -CH2CH2- (1) -cH=cH- (2) -s- (3) -a (4) 

Ptam angle: 1w Irn 12tP 1400 1500 

‘Ib explore the conformational effect of bridging, we measured the plane angles of the two phenyl rings by molecular 

m&ling.4.5*6 Relative to Dip. the angles increase significantly in the order from (1) to (4) as shown above. ‘IIe hydrophobic 

hicyclic structure with Z = CH=CH- (2) is rigid. but has the same biplane angle as the somewhat flexible saturated bridged anabg (Z 

= -CH$I+) (Bhg) ( 1). Cody and co-wake1s3 recently reported that replacement of D-Dip in the peptidyl antagonist (PD 142893. 

N-Ac-D-Dip-~-Aq~-Ue-Re-Trp)~ by the D-Bhg (la) substantially enhanced its antagonist activity at the ETA aod ETB receptors. 
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W envisioned that if the conformation of one of these tficyclic units closely correspoads to that required for an optimal receptor site 

interaction. the resulting favorable entropy effect should increase binding potency in the absence of other negative effects associated 

with introduction of the bridge. After this work was completed, Wiley aad Rich.’ in an incisive review “peptidomimetics Derived 

!km Natural Products”, have pointed out that the diphenylmethyl group (or its cyclic variaats) is a common structural feature of a 

number of medicinal agents, and they pmpose that the coofom&onaUy restricted diphenylmethyl group resists hjdfophobic co/bpse, 

or simply is able to maintain its ligand conformational integrity in an aqueous environment. Bridging the diphenylmethyl group 
incnsscs conformational restriction and should provide greater resistance to hydrophobic collapse. thus possibly further enhancing 

biilogical activity. 

In this communication. we wish to report both the achifal and chiral synthesis of the bridged Dips (l&b and 2a.b). InitiaUy. 
these amino acids were synthesked in raccmic form (Scheme I), and expeditiously separated as dk&reomeric peptides. La& chiml 

synthe= were accomplished using Evans mekdology8 (Scheme Il). 

SCHEME I 

NO- 11tW 
+ O,N-CO&t - 

(1) 1) 1N lCOH/BOH 

lmemk4 2) Hcl 

‘Iheracrmic(1)ad(2)waesynthesipdusiaethe~QtaaibedbyRyaboiandGinzburg9 (SchemeI). Dibenzoeuknnd(5) 

was heated with ethyl nitnwcetate (I5 equiv.) at 100 - 110°C for 1 h, and the resulting orange mixture. after distilling off the excess 

ethyl ni&oacctate. was washed with ether to give the pare nitm estQ (6). 79% yield, mp 101 - 103°C. Nitm ester (6) was then 

catalytically hydrogenated in EtOIVHCl (1 equiv.), at 20% W-C to give the bridged amino eStQ hydrochloride (7). which was then 

hydrolyzed ia I N KOH in EtOH and tidified with IX1 to give the mcemic Bhg hydmchknide (1). mp 28S°C, overail 56% yield from 

(6) to (I). The selective reduction of the nitn, group of (6) with NaBH4 (loequiv.) and CoC12.6 H20 (2 equiv.) in ~e0H.10 

followed by treatment with 3 N HCl gave the es@r (8). 80% yield. mp 253 - 256OC. Base hydrolysis (1 N KOH in EtOH), followed 

by tmatment of HCI gave tk mcemic unsaturated Bhg hydmchtide (2). 42% yield. mp 225°C. The oxygen bridged amino acid (4) 

was syntkizd as qorted in litemtute9 (39% overall yield. mp 264 - 269°C). The corresponding novel sulfur bridged compound (3) 

was synthesized in 37% overall yield mp. 269 - 273OC. starting with 9-hydroxythioxanthene and using the same methodology. 

The chital synthesis (Scheme II) started with the preparation of 5Hdibenxo[ad]cycloheptene-5-acetic acid (9). which was 

accomplished by heating a mixture of diben xos&renol (5) and malonic acid at 160°C for 2 h. 85% yield. mp 167 - 168°C. Treatment 

of acid (9) with DIPEA (1.2 quiv.) and pivaloyl chloride (1.05 quiv.) in dry DMB at -20°C gave mixed anhydride ( 10). which was 

then &led to the Iii oxaz~~lidinone at -7g’C. which was prepaM by tk additioa of nBuLi (1.05 equiv.) to a solution of (4R. 5S)- 
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MOT 
l cH,(C%Hk - 

OH 

(5) 
0) 

0 0 

nBuLi -WC 
t 

I) KHMDS. -78oc 
* 

Jo 

2) Ttisyi N, (13) - 

(lh) 

4-methyl-s-phealyl-z ( lla) (1.0 equiv.) in THF. standard WC&up and retry-on olexlme-AcoEtR : 1) gave the 

acybxazolidinone (120). 84% yield. mp 172 - 173°C. [a]D = +lO.P (c = 1.0, CHCl3). DepmanWon of (12a) wim KHMDS (1.05 

equiv.) in THF, at -7PC. followed by addition of tisyl axide (13) (1.25 equiv.). and quenching with AcOH (4.6 equiv.) yielded the 

axidooxaxolidinnne(14a). afterEashchromatograph y (silica gel, hexane-AcOEU 1.5 : I), 85% yield. mp 17YC. [aJD = -119.4’ (c = 

1.0, CHC13). HPLCl 1 showed a single diastereoisornec The hydrolysis of the chiral auxiliary was performed by the treatment of 

(14a) in 4 : 1 THF-HZ0 at OT with a solution of LiOH+O (2.0 equiv.) in H202 (S.Oequiv.. 30% aqueous). The axido acid (15~) 

was obtained in 89% yield, after flash chromatography (silica gel. hexane-AcO%4cOH/lOO : 50 : 2). mp 119 - 12OT. [a]D = 40.6” 

(c = 1.0. MeOH). The axide (15a) wasmduced’* by SnCI2 (1.5 equiv.) in MeOH. men acidiEed with 6N HCI and purified with 

Dowex 50X8-100 ion exchange resin to give D-(R)-unsaturated Bhg hydrochloride (2a). 78% yield mp 229 - 232T (dec.), [a]D = + 

24.7” (c = 1.0. MeOH). Further treatmen of (2a) with @oc)20 (2.0 equiv.) and DIPEA (2.5 equiv.) in MeOH gave the corresponding 

N-I-Boc amino acid (17a). 92% yield. mp I50 - IWC (dec.). [a]D = +27.3” (c = 1.0. MeOH). 

L-(S)-unsiuurated Bhg hydrochloride (2b) (mp 230 - 232T (dec.). (a]D = -23.6” (c = 1.0. MeOH)), and the comsponding N-t-Boc- 

unsaturated Bhg (17b) (mp l4g - 150°C (dec.). [alD = - 26.8’ (c = 1.0. MeOH)) were also prepared by the smne method. using (4s. 

SR~melhyl-S-phenyl-2~x~~~ ( ll b) a~ chid auxiliary. 
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D-(RtBhg hydrochloride (la) was synthesized by catalytic hydrogenation of the axido acid (15~) in THF-HCI (lN)/4 : 1, at 50 

psi, on 20% W-C, quantitative yield. mp 313 - 314°C (dec.). blD = - 47.6” (c = 1.0. MeGH). N-t-Boc-Bhg (161) was pnpated in 

%% yield. mp 179 - 180°C (dec.). [a]D = +29.8” (c = 1.0. MeOH). D-(R)-Bhg (la) was also ptepated from dibenaosubetol uaittg the 

same method as in the synthesis of (2s) in 55% overall yield. 

L-(S)_Bhg hydmchloride (1 b) (mp 316 - 3 18°C (dec.). [o]D = +45.6” (c = 1.0. MeGH)), and the cormspomhng N-t-Boc-Bhg 

(16b) (mp 178 - 179’C (dec.). [o]D = - 30.2” (c = 1.0. MeOH)) were prepared by the same methods as described above, using (4s. 

5R)-4-methyl-S-phenyI-2-oxazolidinone ( 11 b) as chiil auxiiiaty. 
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