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Abstract: A series of amide bond modified neurolensfn c-temdnal pentapeptfdes has 

been prepared and tested for their in v/w analgesic properties. Reduced amide functkn 

and frana double bond isosteres did show analgesic actfvfty. 

Neurotensfn (NT) is a thirteen amino acid peptide (pGfu-Leu-Tyr-Glu-Asn-Lys-Pro-Arg- 

Arg-Pro-Tyr-lfe-Leu) originally isolated by Carraway and Leemant from bovine hypothalami. tt has 

since been shown to exhibit hypothermic2 psychotropk,3 and analgesk4-s properties. As an 

analgesic, its potency is reported to be greater than that of morphine6 but only when injected 

directly into the CNS (i.c.v.). The usefulness of neurotensfn as a pharmaceutical agent is fimited 

due to absorption and metabolic problems inherent to peptides Much of the research around 

this trtdecapeptfde has been directed towards overcoming these problems. 

It is now known that the full thirteen amino add sequence is not required for the bfokgkal 

activities observed.5~*~g Through systematic removal of amino acid residues from the N-teminal 

end of the peptide, Furata and Nicolaides were abfe to determfne that only the pentapeptfde NT 

(8-13) was necessary for analgesia. This pentapeptide, which retains essentially the same 

potency as NT, represents an important lead from which a new generation of anafgesks coukl be 

developed. Our approach included systematic removal and replacement of native amino acid 

residues, incorporation of turn mimics and amide bond stabilization. The subject of this 

communkation is isosterk amtde bond replacements. 

Through our early efforts, we were able to Mentify systemically active (i.v. adminktratkn) 

anakgs of NT(9-13).1° They included Na(BGC)[Orn9]NT(9-13) (2) Na(AdamantanecarbonyI) 

[LyssjNT(S-13) (3), and Na(BGC)[Lysa]NT(S-13) (Co), all of which showed an Increased duration of 

actlln compared to [Lysg]NT(9-13) (1) when admtnisted i.c.v. These de&Hives served as 

templates for bond stabilized peptides. We then directed our attention to the synthesis and 

phamracokgical evaluation of reduced amfde bond and trans double bond isosteres. 

Reduced Amide Bond lsoeteres 

The general method used for preparing reduced amfde anakgs was through a reductive 

amlnatkn of a protected aminoaldehyde and the appropriately protected amino acid. The 

aminoaldehyde could be prepared from the corresponding chiral N-BOC-amino alcohol using the 

1035 



1036 T. E. CHRISRX et al. 

complex as the oxidant’ 1 and immediate coupling of the crude aldehyde to the dipeptide H- 

IleLeu(OEkl). HPLC analysis of the resulting trtpeptide showed no evidence of racemizatlon. The 

target pentapeptides were subseqently prepared through standard solution phase methodsI 

as exemplified by the synthesis of Na(i-adamantanecarbonyl)LysProY[CH2NH]TyrlleLeu (6). 

(scheme I). 

Scheme I 

NE-(Cbz)-NV-Ada)) 

4 

(a) oxalyl chloride. dimethylsulfexide, triethylamine, CH#x. -7s’ to RT; 

(b)2% AcCWMF. NaCMc, Nat3H&N. RT; (c) 4 M HCI in diane. RT; 

(d) N’-(Cbz)-N”-BOC-Lys, isobutyl chloroformate. N-methylmorpholine, THF, DMF, 

-15’to Ri, (e) l-adamantanecarbonyf chloride, triethylamine, 

CHpC12, RT; (1) 20% Pd(OH)$C, cyclohexene. ethanol, AcOH. reflux. 
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frens Double Bond lsostere 

Preparation of the pentapeptide with the amide bond between residues 9 and 10 

replaced by a Vans double bond was accomplished via a method described by Wang, 81 aLI3 

starting from BOC protected I-proline (see scheme II). Grignard addition followed by reduction 

lead to the chiral vinyl alcohol 8 in 36% yield. Protection of the alcohol 6 as its tetrahydropyranyl 

ether 9 followed by ozonolysis furnished the aldehyde which upon treatment with trimethyl 

phosphonoacetate provided the frans -a,P-unsaturated ester 10. Removal of the 

tetrahydropyran protecting group, followed by conversion of the resulting alcohol to the mesylate 

and exposure of the latter to pbenzybxy-benzyl grignard yielded the fully protected dipeptide 

isostere 11. Ester cleavage using lithium hydroxide in dioxaneAvater followed by mixed 

anhydride coupling with Ile-Leu(OBzl) provided the bond modified tetrapeptiie 12 In 66% yield. 

Elaboration of the N- terminus was accomplished following BOC deprotection and DCClHOBT 

coupling wfth Na(BOC)Nr(CBZ)Lys to give 13. The desired bond modified pentapeptide 14 was 

prepared through final deprotection using 20% Pd(OH)2 on carbon in ethanol, cycbhexene, and 

acetic acid. The fully elaborated pentapeptides were characterized using FAB-mass spectrometry 

and were shown to be homogeneous by both TLC and reverse-phase HPLC. 

Pharmacology and Results 

The compounds descrtbed in table 1 were evaluated in in vitro as well as in viw assays. 

Neurotensin receptor binding affinity was determined by their ability to displace r3H] 

neur0tensin.l” Antinociceptive efficacy was determined using the phenylquinone writhing 

assay15 with initial i.c.v. administration. Those compounds showing sufficient potency were then 

retested using i.v. administration. 

The modified pentapeptides were compared to the three model Noacyl compounds 2,3 

and 4 abng with NT[Lys9)(9-13). Bond stabilization was restrtcted primarily to the Pro-Tyr and Tyr- 

Ile bonds. Example 15 is the only compound prepared with a modification of another bond. 

An obvious conclusion is that NT binding is significantly reduced in all examples of bond 

modification. In viw results were also affected adversely, however not as drastically. Compounds 

6,17 and 14, while not as potent in the mouse PGW assay as their parent compounds (3,2 and 

4 respectively), did show i.v. and i.c.v activity. When comparing compounds 6 with 7 and 17 

with 9, it can be concluded that replacement of the Pro-Tyr bond is better tolerated in terms of in 

viva analgesia than replacement of the Tyr-lie bond. Additionally, analgesic potency for the 

examples described in this work do not strictly follow binding affinities. This discrepancy could be 

due to increased stability toward peptidase for lower affinity modified peptides allowing more 

compound to reach the receptor. Similar bond repacement specificity has been observed in 

studies involving neuroklnln Al6 and gastrfn17 with regard to their receptor binding affinities. 
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Although none of the compounds presented here showed oral Moavailability, it is 

obvious that some bond manipulation is possible while retaining analgesic properties. Continued 

changes to bond type and location will provide further insight into a general structure activity 

relationship of these analgesic pentapeptides. 
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