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Abstract: Eleven protected undecapeptide precursors of analogues of 
Cyclosporin have been prepared. The prptected peptides were prepared by 
stepwise elongation of the Z-(4-ll)-OBu using the diphenyl- phosphinic 
mixed anhydride method; yields in the region 60-90X of optically pure 
peptides were obtained. A number of fragment condensation approaches were 
investigated, however at best, using DppCl/NMM. only a 39% yield of chromat- 
ographically homogeneous material could be obtained. 

The potent immunosuppressive cyclosporin 
1-3 is at the centre of our current investigations. 

In the previous paper4 application of the diphenyl phosphinic mixed anhydride procedure to the 

synthesis of extensively N-methylated fragments of cyclosporin A was discussed. Synthesis of 

the protected (4-11) octapeptide fragment was achieved by fragment condensation and by stepwise 

elongation. The latter method proved to be particularly successful using diphenyl phosphinic 

mixed anhydrides, and yields of 96. 75 and 94% were achieved for the addition of the last three 

residues in the octapeptide sequence. 

As the method had previously proved to be successful in the synthesis of the octapeptide, 

it was felt that good yields would also be achieved for the addition of the last three residues 

to complete the linear undecapeptide sequence of a cyclosporin analogue. 

As the synthesis of a small number of cyclosporins have been previously reported 5.6 using 

the fragment condensation approach, it was felt that continued stepwise extension would allow 

maximum variation in the incorporation of residues at positions-l and -2 in the cyclic structure 

of cyclosporin. It is clear from the limited biological data which is available 6.7 that the 

nature of the residue at position 1 is particularly crucial and we , along with other workers'. 
considered that the synthesis of the threonine-1 cyclosporin might reveal the extent to which 

the side chain of the C-9 amino acid was required for activity. It was also felt that useful 

information would be provided by the synthesis of analogues in which the second residue 

had been substituted by alternative hydrophobic residues, as the Known norvaline-2 cyclosporin 

is noticably less nephrotoxic than cyclosporin A itself. 
9 

Limited molecular modelling studies 

prompted the preparation of the e-4-hydroxyproline-1 analogue of cyclosporin. as the cyclic 

nature of the proline residue gave an additional degree of rigidity to the cyclic cyclosporin 

structure and the a-4-hydroxyl group appeared to be placed such that it could participate in 

interactions similar to those which would be experienced by the hydroxyl group of the C-9 amino 

acid. Diaminobutyric acid was also incorporated at position one. as this would place an amino 

All amino acids are of the L-configuration unless 
follows IUPAC-IU8 Joint commission on biochemical 
symbolism for amino acids and peptides 1983. 
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group close to the position normally occupied by the hydroxyl group in 

With these thoughts in mind a number of linear undecapeptida precursors 

analogues of cyclosporin were prepared by the stepwise extension procedure. 

the C-9 amino acid. 

of the final cyclic 

The octapeptide (1) which had been previously prepared4 by stepwise elongation using the 

diphenyl phosphinic mixed anhydride procedure was hydrogenolysed and the resulting material 

Z-(Me)Lau-Val-(~e)Leu-Ala-D-Ala-(~e)Leu-~Me~Leu-(He)Val-OBut 

(1) 

coupled with Z-Sar-OH, again employing Dpp chloride for activation, using THP as the solvent and 

N-methyl morpholine as the base at -2O'C; a bright yellow colouration was observed during the 

coupling. In contrast to some of the high yields that had been obtained using similar 

procedures, on this occasion only a 64% yield of chromatographically homogeneous materiel could 

be obtained. In this instance the bright yellow colouration which was produced in the reaction 

mixture was probably due to the formation of an oxazelonium salt which acted as the acylating 

species. The normal chemical and spectroscopic characterisations confirmed the nature of the 

nonapeptida (2). 

The benzyloxycarbonyl nonapeptide-butyl ester (2) was then hydrogenolysed in the usual way, 

and individual couplings carried out with Z-Abu-OH, Z-Thr(But)-OH, Z-Nva-OH and Z-Nle-OH. in 

each case the diphenylphosphinic mixed anhydride procedure being used for activation. The 

resulting protected decapeptides were then obtained after work-up in the usual way and the 

yields were generally high, although in the case of the threonine analogue a rather lower yield 

was observed which was attributed to the steric hindrance encountered in the coupling of the 

protected threonine derivative. The decapeptides (3-6) showed a single peak on hplc at the 

retention times indicated in Table 1 and the optical rotations obtained were consistent for each 

compound in a number of preparations. The compounds were subsequently characterised by mass 

spactrometry. proton nmr and combustion analysis. 

The decapeptides (3-6) were then extended to give the linear undecapeptide sequences of the 

compounds shown in Table 2. The (MeJSer-1 analogues (7-10) were prepared by coupling with 

Z-(MeJSer(But)-OH (11) employing the diphenylphosphinic mixed anhydride procedure for 

activation. The amino acid derivative (11) was successfully obtained in 96% yield by carrying 

out the )-methylation at 4OC for seventy hours without any B-elimination. In contrast, other 

workers6'g'10 have experienced considerable difficulty with i3-elimination and in general the use 

TABLE 1 Synthesis of the fully protected decapeptides. 

YIBLD x W.P. Oc Hplc lal25 
Rt (min) c=lf)HeOH 

Z-Abu-(3$1)-OBut (3Jt 
Z-Thr(Bu )-(3-ll&-OBu (4) 1: 

83-84 13.2 -168.2 
85 14.1 -159.5 

Z-Nva-(3-ll)-OBu (5) 
Z-Nle-(3-ll)-OBut (6) 

86 85-86 13.8 -164.0 
77 83-84 11.8 -122.6 

of low temperatures appears to reduce elimination appreciably. Also, in the synthesis of 

Rot-(Me)Ser(BslJ-OH' the use of dimethoxyethane in place of THP gave much higher yields of the 

required derivative due to a decrease in the extent of J%elimination. Similarly in the present 

work the use of low temperatures (O-5'CJ. and use of a stoicheomatric amount of sodium hydride 

limited the production of dehydroamino acid to less than 7%. 

The diphenylphosphinic mixed anhydride method generally gave rise to good coupling yields 

as indicated in table 2 (compounds 7-10). there was some variation in yields but they were all 

considered to be satisfactory. 

The protected threonine undecapeptides (12-15) were then prepared employing the same 

coupling procedure. In this case, the yields of chromatographically homogeneous products were 
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consistently over 64%. 

Z-(k)Thr(But)-OH was prepared by the procedure of Henoiton 
9.10 

and the derivative 

Pmoc-(Me)Thr(Bu?-OH (161, which was required for the preparation of peptide (15) was 

synthesised from the beneyloxycarbonyl derivative following hydrogenolysis. Ths Flmc 

protecting group was satisfactorily introduced by reaction with Fmoc chloride over a period of 

forty minutes at pli 8.7. The derivative (16) was homogeneous by hplc, had a satisfactory CHN 

analysis and a fully interpretable proton nmr spectrum; the molecular ion was also evidant by CI 

mass spectrometry. It was therefore concluded that there had been no tendency in this case to 

form Fmoc dipeptide derivatives 
11 

during preparation of the Fntoc amino acid derivative. The 

Fmoc protected peptide (15) was prepared as it was intended to prepare [(He)Thr-1, Abu-21 

cyclosporin by azide cyclisation wing DPPAl' to allow comparison with the cyclisation of the 

free peptide which would be generated from the similar derivative (14). 

TABLE 2 Synthesis of protected undecapeptides. 

Yield?! M.p. 
OC YTrnk$:c) Me08 + * 

Z-(Me)Sar(But)-Nle-(3-ll)-OBut (7) 

Z-(Me)Ser(But)-Nva-(3-ll)-OBut (8) 

Z-(Me)Ser(But)-Thr(But)-(3-ll)-OBut (9) 

Z-(Ma)Ser-Abu-(3-ll)-OBut (10) 

Z-(Me)Thr(But)-Nva-(3-ll)-OBut (12) 

Z-(Me)Thr(But)-Nle-(3-ll)-OBut (13) 

Z-(He)Thr(But)-Abu-(3-ll)-OBut (14) 

Fmoc-(He)Thr(But)-Abu-(3-ll)-OBut (15) 

Boc-Dsb(Fmoc)-Abu-(3-Ill-OBut (17) 

Z-Hyp(Bu$Abu-(3-ll)-OBut (19) 

Z-Hyp(But)-Nle-(3-ll)-OBut (20) 

75 

73 

52 

41 

65 

64 

86 

69 

81 

92 

68 

72-73 

70 

80 

80-81 

70-71 

92 - 93 

94-96 

109-110 

94-95 

95 

15.8 -145.2 
(1.5) 

15.2 -151.4 

(1.2) 
16.0 -136.4 
(1) 

13.5 -144 
(1.3) 

14.8 -175.4 
(1) 

15.7 -150.14 
(1) 
12.2 -164.0 
(1) 

15.2 -121.8 
(1.1) 

11.7 -130.7 

(0.8) 
11.4 -128 

(1) 
11.8 -140.4 

(1) 

The protected [Dab-l, Abu-21 undecapeptide (17) was prepared by condensation of the product 

of hydrogenolysis of decapeptide (3) with Boc-Dab(Fmoc)-OH (18). Here again, the 

diphenylphosphinic mixed anhydride procedure was used and a highly satisfactory yield (81%) of 

the homogeneous protected undecapeptide (17) was obtained. The side chain amino protecting 

group was introduced by reaction of 9-fluorenyl-succinimidyl carbonate with the copper (II) 

complex of diaminobutyric acid. The resulting intermediate H-Dab(Fmoc)-OH was subsequently 

treated with di-_tert-butyl-dicarbonate over twenty-four hours to give the Boc-Dab(Fmoc)-OH (18). 

The two hydroxyptoline peptides (19) and (20) were prepared using the diphenyl phosphinic 

mixed anhydride procedure for the coupling of Z-Hyp(But)-OH (21) with the suitably amino 

deprotected decapeptide. The hydroxyproline derivative (21) was prepared by reaction of 

isobutylene with Z-Hyp-ONb in the presence of sulphuric acid, followed by alkaline hydrolysis of 

the nitrobeneyl ester. 

The two hydroxy proline undecapeptides (19) and (20) were obtained in high yield, the 

[Hyp-1. Abu-21 peptide (19) giving the highest yield observed in this series (92%); as has been 

found on all other occasions there was no evidance of racemisation as evidenced by hplc. 

As part of the current studies the fragmant condanaation approach was also investigated for 

the preparation of undecapeptides; and in the pilot study synthesis of the peptide (22) was 
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examined by coupling between (MeJLeu-6 and alenine-7. 4 A number of coupling procedures were 

adopted including the use of diphenyl phosphinic mixed anhydrides as previously it had been 

shown that phosphfnic mixed snhydrides are a potentially effective means of activation for 

fragment couplings. 13 Two other methods of fragment coupling were also evaluated as indicated 

in Table 3. Prom the Table it is clear that on no occasion was the fragment coupling approach 

completely satisfactory, as yields of no more than 39% were achievable, although the DppCl/N!fM 

TABLE 3 The fragment condensation synthesis of 

Z-(Me)Leu-(Me)Lau-Ala-D-Ala-(Me)Leu-(Me)t (22) 

Yield X [a12' 
(c)f)MeOH 

Castro reagent/NMH 32 

DppClf~ 39 

r&PC1 13 

-82 Heterogeneous on hplc/tlc 
(11 
-93 One peak on hplc 
(1) 
-85 ) 

HONSu 
(1) 1 

<@ I 
Heterogeneous on hplc/tlc 

coupling did give a homogeneous product. These results, in conjunction with those found in the 

preparation of the octapeptides described in a previous paper4. Indicate that fragment 

condensation is not the most efficient route to the linear undecapeptide sequences. although 

this may be influenced by the nature of the C-terminal residue which is undergoing activation. 

The fully protected undecapeptides shown in Table 2 were subsequently deprotected prior to 

cyclisation to form snalogues of cyclosporin. The full details of these deprotections and 

cyclisations are presented in a subsequent paper. 

The total synthesis of the eleven linear undecapeptides shown in Table 2 demonstrates 

conclusively that stepwise assembly of relatively large @ethylated peptides using the 

diphenylphosphinic mixed anhydride procedure is an efficient method of obtaining such compounds. 

Furthermore, the yields obtained make the method competitive with the fragment condensation 

approach, and the homogeneity of the products as indicated by hplc and corroborated by nmr 

suggest that minimal levels of racemisation are encountered. 

Acknowlednements 

We acknowledge the generous financial support provided by the British Technology Group 

(BTGJ which has enabled us to carry out this work. 

Product purity was rottinely checked by tic and hplc, using the systems and detection 
methods outlined previously . The general spectroscopic techniques and other generally applied 
experimental procedures have also been similarly detailed. 

Amfno acid derivatives. 
Z-(~e)Ser(Bu~)-OH (11) 

Z-Ser(Bu")-OH (12% 407 mH) and methyl iodide (20 cm3, 320 mM) were dissolved in freshly 
distilled THP ( 120 cm ) at OOC, and sodium hydride dispersion (5.288, 120 s+f> was added 
cautiously with gentle stirring, The suspension, protected from 
tube was stirred at 4OC for seventy hours and the 

the atmosphere by a drying 
rea ?$on wor&sd-up in the usual way. The 

title compound was obtained as an oil (12.07g, 96X); tal - 4.1 (c 1.2, CH OH); Calculated for 
&n~3J&:(;&6p2;14; p. 7.44; W, 4.53. Found: C, 6lD82; 8, 7.58; N. 4.29%; 6 (CDCl 220 

OBu ), 3.01 (3H. s. N-CH ), 
a-CHJ, 5.13 (2Ht 8. CH -Ph), 7.34 (SH, s, Ar ), and 9.25 (IH, br.s., 

-OH $6) 

~ 
3.71 - 3.90 (2H, m, B-CA ), 4.65 "4.9 &i, m, 

Fmoc-(Me)Thr(Bu ) 
CO&?. ml 309 (4 , DCXJ. _ , 2 

10% Na2CO3 (5 cm ) wgs added to a solution of H-(Me)Thr(But)-OH (2g, 10.5 r&f) in water, 
followed by dioxan (16 cm ). Tha mixture was cooled to 0°C and Fmoc.Cl (2.7g, 10.5 r&f) added 
over a period of forty minutes, while maintaining the pH at 8.7, by addition of 10% Na2C03. 
The ice-bath was removed half an hour after the addition of Pmoc.Cl was completed, after which 
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Val. (Me)Val), 1.29 - 1.46 (6H. d x d. CH , Ala, D-Ala), 
, m, B-3, y;CH. (Me)Leu), 2.15 - 2.45 (32 m. 8-CH, Val. 

(Me)Val, NH Sar), 2.74 - 3.09 (18H. series of 
(l.H 

N CH ), 4.32 - 4.37 (2H, d x d, CH Sar), 4.34 

. m, a-(X. Ala), 4.51 - 5.52 (7H. m, a-CH) '6.59 ?lH, br.d., NH. D-Ala), 6.72 (l&. br.d.. NH 
Val), and 6.84 (J.H. br.d., NH Ala); & 1007 (2, DCI). 

Protected dauptida (Table 1). 
Z-Abu-Sar-(Me)Leu-Val-(Me)Leu-Ala-D-Ala-(Me;)Leu-(Me)Leu-(Me)Val-0But (3) 

Z-Abu-OH (4.48, 18.8 r&f) in THP (8 cm' was activated using DppCl (4.5g. 18.8 mH) in THP (5 
cm3) and NMM (2.lg. 18.8 &4) at -20°C and coupled to H-Sar-(He)Leu-Val-(Me)Leu-Ala-D-Ala- 
(He)Lau-(Me)Lau-(He)Val-OBut (12.8g. 15.7 mM) according to the general DppCl procedure. The 
reaction mixture was stirred at -15OC for two hours and at ambient temperature for forty-five 
hours. The reaction was worked-up as described in the usual way and the residue purified on a 
silica gel column eluting with BtOAc/DCM (1:2). 
the title compound as a white foam (14.lg, 90%); m.p.. 83 - 84 C; 

Evaporation $f theflpro;8i;~e(~~;io; z 
[a] 

: C, 62.58; H, 9.02; N, 11.40. POUn fl: C, 62.29; H: b.O& N: 
confs.). 0.75 - 1.06 (39H. m, 8-CH Val. (Me)Val, y-CH (Me)Leu, 
x d CH Ala, D-Ala), 1.48 (9H, 2, OBut), 1.53 - 1.82 (12H. m, 
m, 8-&J Abu), 2.02 - 2.15 (2H. m. B-CH Val, (Me)Val), 2.66 - 

N-CA ), 4.26 - 4.30 (2H, d x d CA Sar) 4.35 (1H m a-CH-Ala) 4.50 - 
4.90 (3H, m, a-CH (Me)Val, &Ala, Val), 4.94 - 5.07 (;A, a. a-&i Abu and {MejLeu), 5.08'(28, s, 
Ph-CH -), 5.,46 (2H, m, a-CH (Me)Leu), 5.90 (lH, br.d., NH D-Ala), 6.55 (lH, br.d., NH Val). 6.71 
(lH, &.a., NH Ala), and 7.33 (SH, 8, ArH); R 
Z-Thr(Bu )-Sar-(Me)Leu-Val-(Me)Leu-Ala-D-Ala-h 

13.2 min.; m/x 1225 (M , PI). 
e)Leu-(Me)LG(Me)Val:OBu (4) 

NEM (1.1 aa', 9.9 r&i, 2.5 yuiv.) was added to a stirred solution of Z-I'hr(But)-OH (1.4g. 
4.4 mM, 1 equiv.) in 3lXP (10 cm ) and the mixture stirred at -2O'C. DppCl (1.48, 6 r&f, 1.5 
equiv.) in THP (4 cm ) was then added and the resulting mixture stirred at -20 C for twenty 
minutes. 

A pre-cooled solution of H-Abu-Sar~(Me)Leu-Val-(He)Leu-Ala-D-Ala-(Me)Leu-(Me)Leu-(He)Val- 
OBut (48, 4 x&I, 1 equiv.) in THP (10 cm-') was then added and the reaction 
=C for one hour, 0 - S°C for one hour and room temperature for four days. 

mixture stirred at 
The product was 

worked-up as described for the general DppCl procedure, to yield an oil which was purified on a 
silica gel column eluting with EtOAc. Evaporation 
compound as a white foam (2.5g. 48%); m.p.. 85'C; 

OfOthe apprzpriate fractions gave the title 
[a] - 159.5 (c 1. CH OH). Calculated for 

C&&Ob47; _C, 62.87; H, 9.09; N, 10.79. Poun : il C. 62.48; H, 9.A; N, 10.71%; 6H (250 

(9H. s, &r, OBut), 1.28 - 1.38 (A, m, 
1.07 (36H, m, CH of (Me)Val, (Me)Leu, Val), 1.13 (38, d, B-CH of $hr), 1.21 

CH3 of Ala, D-Ala), 1.44 (9H. s, (Me)Va , 1 OBu ), 1.52 - 
1.83 (lOH, m. B-CH of (Me)Leu and Abu), 1.85 - 2.32 (68, m, B-CH of (Me)Val. Val and y-CH of 
(Me)Leu), 2.80 - 2.09 (18H. series of s. 
B-CH of Thr), 4.41 - 4.52 (JH, m, a-CH, 

N-(X3), 3.35 (lli, d, a-CH, Sar), 3.45 - 3.50 (lH, m, 
Ala), 4.70 - 4.92 (7H. m, a-CH). 5.20 (lH, d. a-CA, 

Thr). 5.14 (2H, s, Ph-CX2), 5.31 - 5.56 (2H. m. a-CH), 6.21 (1H. d, NH $hr). 6.50 (lH, d, NH 
D-Ala), 6.92 - 7.02 (2H, m. NH Val, L-Ala), 7.35 (5H. s, ArH); m/z 4298 (lj , CI), Rt 14.1 min. 
Z-Nva-Sar-(Me)Leu:Val-(Me)Leu-Ala-D-Ala- Me Leu- Me Lau- Me Val-OBu (5) 
(5 ~~a-~~.{'~;.~$r&f) in THF (5(cm')owab a)ctivate:using DppCl (2.11g. 8.92 I&!) in THP 

Ala-(Me)Leu-(Me)Leu-(Me)Val!OBu 
8.?2 mH) at -20 C and coupled to H-Sar-(Me)Leu-Val-(Me)Leu-Ala-D- 

(6.1Og, 5.95 mM) as described in the general DppCl method. 
The reaction mixture was stirred at -2O'C for two hours and at ambient temperature for 
thirty-six hours, and the residue worked-up in the usual way. Purification on a silica gel 

ith EtOoAc/DCM (2:l) gave the title compound as a white foam (6.4g. 86%); m.p., 

11.28. PoundD: c-, ',",".Q,;(c,,'s~4~1"~~lo~~~~P"~';",5,'"~6~~N~~l~~nf~~ )62;8;; !j.;3D&;' 

m, P-CH (Me)Val, Val, y-CH (Me)Leu. CH Nva), lIf29 - 1.31'(10H,3h x d, CH' 'Ala, D-Ala 8 CH' 
Nva), 1344 (9H, s, OBut), 1351 - 1.81 &2H, m. y-CH of (Me)Leu).32.05 - 2.24'(&, m? 
B-CH Val. (Me)Val), 2.70 ; 3.28 (18H, series of s, p-cH&!H ) 4.28 - 4.35 (W, d x d, CH Sar), 
4.35 (lH, m, a-CH Ala), 4.38 (1H. t, a-CA Nva), 4.66 - 530; (4H, m. a-CH), 5.10 (2H. s. GhCH ) 
5.46 - 5.52 (2H, m, a-CH (Me)Leu), 5.89 - 5.92 (JH, br.d., NH Nva), 6.58 (lH, br.d., NH D-Ala): 
6.78 (lH, b4.d.. NH Val). 6.80 - 6.95 (lH, br.d., NH Ala), and 7.34 (SH, s, ArH). Rt 13.8 min.; 
m/z 1241 (Jj , DCI). 
Z-Nle-Sar-(Me)Leu-Val-(Me)Leu-Ala-D-Ala-(He)Leu-(Me)Leu-(Me)Val-0But (6) 

Z-Nle-OH (1.4g. 5.2 mM) in THF (5 cm') was activated using DppCl (l.Sg, 6.2 mM) in THP (5 
cm3) and NMM (l.lg, 10.4 &I) at 
(Me)Leu-(Me)Leu-(Me)Val-OBut 

-2O'C and coupled to H-Sar-(Me)Leu-(Val-(Me)Leu-Ala-D-Ala- 
(4.88. 4.7 mM) as described in the general DppCl coupling 

procedure. The reaction mixture was stirred at -2O'C for two hours and at room temperature for 
forty- six hours. After work-up as described in the general DppCl procedure, the residue was 
purified on a silica gel column eluting with EtO~~DCM (3:l). to give the title compound as a 
white solid, (4.68, 77%); m.p., 83 - 84OC; [al -122.6', (c 1. CA OH). Calcualted for 

~6Hl$!001j 
: C. 63.11; H, 9.15; N. 11.05. P&nd : C, 62.94; H, 9.16; N, 10.88%; 6H (220 
conf.). 0.78 - 1.03 (39H. q , B-CH (Me)Val and Val, 

1.f; - 1.s (1OH. m. CH Ala D-Ala 8 y 6-CH3Nle) 1.44 (9H s OBu ) 1.53 - 1.80 ?12H m. 
y-IX6 of (He)Leu, CH - Nle), 

P-CH2. y-CH of (Me)Leu),32.04'- 2.15'(2;, a. 8&H VaL (Me)Val): 2:71 - 3:31 (18H. series o; s. 
N-CH3). 4.28 - 4.33 (2H. d x d, Sar). 4.36 (lH, m, a-CH Ala), 4.39 (lH, t. a-CH Nle), 4.65 - 
5.01 (SH, m. a-CH), 5.20 (W, s, 
Nle), 6.59 (UI, br.d.. 

5.50 - 5.52 (2H. m. a-CA (Me)Leu), 5.92 (1H. br.d.. NH 

7.34 (5H. s, ArH). Rt 
NH Val), 6.81 - 6.95 (lH, br.d., NH D-Ala) and 

Iivdroxmmolvsie of -tides (3) - (6). 
H-Abu-Sar-(Me)Leu-Val-(He)Leu-Ala-D-Ala-(Me)Leu-(Me)Leu-(Me)Val-OBut 
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esuiv.) in THP (5 cm3) was added. The resulting mixture was stirred at -20°C for one hour, 0 - 
5 C for half an hour and room temperature for four days. The product was worked-up as 
described in the general DppCl procedure to give an oil, which was purified on a silica gel 
column eluting with EtOAc. 
compound as a white foam (1.18, 

Evaporation of othe apatopriate fractions afforded the title 
52%); m.p., 80 C; [a] 

! 
- 136.4' (c 1.0. CH OH). Calculated 

for C II 3 Nl 0 : C, 62.68; II, 9.14; N. 10.58. 
MHZ, $w 3. b.ti - 1.10 (36H, m, CA of (Me)Val, y!zLeL Val) 1.1; (9H ‘S 'Thr(Bu j P.21 - 

C, 62.61; H 9.31. ;b 10.19?* 6 (250 

1.25 (12H? m, (Me)Ser (But), and Thr-28 ), 1.29 - 1.31 (6H' d x i, CH of i-Aia D-Ala)' 1.54 - 
1.96 (12H, m, 8-CH and y-CH of (Me)%u), 2.05 - 2.32 (;8. m, H-U? of (Me)Vbl, Val): 2.79 - 
3.28 (ZlH, series o s. N-CH ), 3.22 (lH, d, a-CH Sar), 3.65 - 3.75 (lH, m, 8-CH of Thr). 4.05 - 
4.10 (ZH, m. H-C (,f (Me)&), 4.25 - 4.35 (1H. m. a-CH L-Ala), 4.53 - 4.99 (4H. m, a-CH of 
D-Ala, Val, (He)Va , 
(4H. m, 

Sar). 5.02 - 5.20 (4H. m. a-CH of (Me)Ser, Thr, and Ph-(X2-), 5.48 - 5.58 
a-CH of (Me)Leu), 6.92 - 7.27 (3H. q , N-H), 7.28 (SH, s, AT-E), and 7.31 (1H. d. NH 

minutes. tA pre-cooled solution of H-Abu-Sar-~e)Lau-Val-(Me)~u-Ala-D-Ala-(Me)~u-(Me)~u- 
(Me)Va$-OBu (3.6g, 3.3 mM, 1 equiv.) in THP (5 cm ) was added and the reaction mixture stirred 
at -20 C for one hour, 0 - 5'C for one hour and room temperature for four days. The product 
was worked-up as described for the general DppCl method, to yield an oil which was purified on a 
silica gel column eluting with EtOAc/CH Cl (1:3); evaporation of the wropriate fractions gave 
the title compound as a white solid (1.7?~g? 41%); m.p., 80 - 81°C; [a], - 144O (c 1.3, CH OH). 
Calculated for C H 
10.94%; 6H (250 &.'w ), 0.77 - 1.02 (39H. m, CH of Abu, ValPo%t)Leu' (Me)Val) '1.17 (!H: 

N lo15 : 
C, 62.47; H, 9.04; Ii, 11.14. C 62.34; H 9.12; N 

S. (He)Ser, (But), 1.24 1 1.30 (6H. d x d. CH of I-Ala, D-Ala): 1.44 (9; s (Me);al-(OBu ) 
1.36 - 2.26 (14H, m, 8-CH of (Me)Leu and Abu, &CA of (Me)Leu), 2.18 - 2.22'(2k, m, 8-CH of Vai 
and (Me)Val), 2.81 - 3.43 (18H. series of s, N-CH3), 3.12-3.80 (W,dxd, a-CH Sar), 3.52 - 3.77 

of (Me)Ser), 3.80 (lH, d, a-CH Sar), 4.28 - 4.48 (1H. m. a-CH L-Ala), 4.67 - 4.72 
Val). 4.72 - 4.76 (lH, d, a-CH (Me)Val), 4.79 - 4.96 (W, m, a-CH, D-Ala and Abu), 

5.05 - 5.15 (5H. m, Ph-CH2- and a-CH of (Me)Leu, (Me)Ser). 5.48 - 5.52 (1H. m, a-CH (Me)Leu), 
6.90 - 7.11 (28. 29, N-H), 7.27 (5H. s, A@. 7.85 - 8.28 (ZA, 29, -NH); & 1384 (M+l, FAB); Rt 
13.5 min. 
Z-(Me)Thr(But)-Nve-Sar-(Ne)Leu-Val-(Me)Leu-Ala-D-Ala-(~e)Leu-(Me)~u-(Me)-Val-OBut (12) 

Z-(Me)Thr(BuL'-OH (0.398. l.ZOp) in THP (2 cm22 was activated using DppCl (0.318. 1.25 
cd4) in THP (2 cm') and NMM (0.3 cm , 2.5 q) at -20 C and coupled to H-Nva-Sar-(Me)Leu-Val- 
(Me)Leu-Ala-D-Ala-(Me)Leu-(Me)Leu-(Me)Val-OBu (1.308, 1.17 a+f) in THF (5 cm') according to the 
general DppCl method. The reaction mixture was stirred at -2O'C for two hours and at ambient 
temperature for forty-five hours, and then worked-up in the usual way. The residue was 
purified on a silica gel 
(0.756, 65%), m.p.. 70 - 

witf: BtOAc to give the title compound as a white solid 

62.88; A, 9.20; N, 10.90. 
0.72 - 1.02 (398, m, y-CH 
1.09 - 1.25 (3A, d, H-CH3 
1.48 (9H, 29, OBut, 
Val, (Me)Val), 2.70 

Conf?,). 1.52 - 1.85 (12H. m, 8-CH2, 

(2H. d x d, CH2 
- 3.14 (ZlH, series of 8. N-CH3). 4.19 (la, m, H-CH- (Me)Thr), 4.28 - 4.36 

Sar). 4.39 (1H. m, a-CH Ala). 4.44 (1H. t, a-CA Nva), 4.63 - 4.70 (2H. m, a-CH 
Val, (Me)Val), 4.67 - 5.08 (3H, m, a-CH D-Ala, (Me)Leu), 5.12 (ZH, s. PhCH ), 5.45 (2H. m, a-CH 
(Me)Leu). 6.88 - 7.09 (lH, br.d., NH D-Ala), 7.13 - 7.18 (1H. br.d., NH Val?. 7.33 (SH, s, ArH), 
7.$ ;17).78 (lH, br.d., NH Ala), and 7.88 - 8.05 (JH, br.d., NH Nva); Rt 14.8 min.; m/z 1411 

ZT(~e)Thr.(But)-Nle-Sar-(Me)Leu-Val-(Me)Leu-Ala-D-Ala-~e)Lau-(Me)Lau-(Me)Val-OBut (13) 
Z-(Me)Thr(B<)-OH (0.40~. l.2S3mM) in THP (2 cm' was activated using DppCl (0.31g. 1.24 

mEI) in THP (2 cm') and NMM (0.3 cm , 2.50 q) at -20 C, and coupled to H-Wle-Sar-(Me)Leu-Val- 
(Me)Leu-Ala-D-Ala-(Me)Leu-(Me)Leu-(Me)Val-OBu (1.38g. 1.24 ml4) in THP (2 cmJ), according to the 
general DppCl method. The reaction mixture was stirred at -2O'C for two hours and ambient 
temperature for forty-five hours , and then worked-up as described for the general DppCl method. 
The residue was purified on a silica gel coly4eluting with EtOAc/DCM (l:l), to give the title 
compound as a white foam (0.71g. 64%); [a], - 150.4' (c 1.2, CH OH). Calculated for 

: C. 63.11; H, 9.26: N. 10.80. Found : 
confs.). 0.73 - 1.02 (29H. 

C, 63.00; H, 9352; N. 11.032; 15~ (250 

1.46 - 1.49'(9H, 2s. ~Bu 
m. 8-CH (!je)'l'hr. OBu (Me:+h:;cH1.~)-Le?35 (l& 

8-CH (Me)Val. Val and CH3 Nle), 1.08 

, conf.). 1.52 - 1.8; (12H. m, 8-CH akd 
m. CH Ala, D-Ala, CH2 Nle), 

y-Cl (Me)Leu) 
(ZH, m, 8-CH Val, (Me)Val), 2.70 - 3.14 (ZlH, series of s, N&H ), 4.19 (1H m !3-C?cejdrf6 
4.29 - 4.37 (2H. d x d, CH Sar). 4.39 (lH, m, a-CH Ala), 4.44 (IH, t, a-CH-'Nli). 4.64 (3H, m: 
a-CH), 4.68 - 5.07 (3H, 'm, a-CH D-Ala, (Me)Leu), 5.12 (2H. s, PhCH ), 5.46 (ZH, m, a-CH 
(Me)Leu), 6.8 - 7.09 (lH, br.d., NH D-Ala), 7.14 - 7.19 (1H. br.d., 
7.62 - 7.79 (J.H. br.d., NH Ala), and 7.89 - 8.06 (1H. br.d., 

NH Va?l), 7.33 (5H. s, ArH), 

DCI). 
NH Nle); Rt 15.7 min; & 1425 (tj , 

Z-(Me)Thr(But)-Abu-Sar-(Me 
N.M.M. (1.0 cma. 6.5 

n+l. 1.2 equiv.) in y (1 
equiv.) in THF (5 cm ) was then added, 
minutes. + pre-cooled solution of H-Abu-Sar-(Me)Leu-Val-(Me)Leu-L-Ala-D-Ala-(Me)Leu-(Me)~u- 
(Me)Val-OBu (2.88, 2.6 mM, 1 eguiv.) in THF (10 cm') was added and the reaction mixture was 
stirred at -20°C for one hour, 0 C for one hour and room temperature for two days. The product 
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was worked up as described for the general DppCl procedure, to yield an oil which vas purified 
on a silica gel column eluting with BtOAc. gvaporation of th$ approwte fractions gave the 
title compound as a white foam, (3.lg, 86%); m.p.. 92 - 93 C; [a), - 164 (c 1.0, HeOH). 

: C, 62.66; H, 9.01; N, 11.02. 
:;l;:st:d ~D;Mc&12&~oj5 0 77 - 1.12 (39H p 

Found : C, 62.60; Ii. 9.07; N, 
of Abu, Val, (Ms)Leu. (Me)Val), 1.13 - 1.19 

(3H. di, &H (Ne)&r) 1?2b (bH s (Ne)ThriBu ?, 1.29 - 1.32 (6H. d x d, CA of L-Ala and 
D-Ala), 1.443(9H. s, ~f40)Val(OBut),'1.52 - 1.89 (lOH, m. H-CH of Abu, (Ne)Leu?, 1.84 - 2.22 
l;;, : H;",",oia;;' and (Ne)Val and y-CH (Me)Leu), 2.72 - 3.342(21H, series of s. N-CH3), 3.21 

4.19 - 4.32 (H, qt., 8-CH (Me)Thr), 4.33 - 4.41 (I.H. m, a-CH Ala), 4.50 - 
4.96 (III. m, a-CH bf Sar. (Ne)Val, D-Ala and Val). 4.94 - 5.09 (38. m. a-CH Abu, a-CH (Me)Leu), 
5.12 (2H, s, Fh-cH_ ), 5.15 (lH, d, a-CH (Me)Thr), 5.49 - 5.69 (2H. m, a-$A (Me)Leu), 6.80 - 6.93 
(2H. 29, N-H). $.3f (SH. s. A@), 7.67 - 7.99 (2H. 2s. -NH); & 1398 (lj , CI); R 12 2 min. 
Pmoc-(Me)Thr(Bu )-Abu-Sar-(Ma)Leu-Va1-(Me)Leu-L-Ala-D-Ala-(~)~u-(~)~u-(Me)Val~OBut (15) 

Triethylyine (0.25 cm', 1.78 u&f, 1.5 equiv.) was ad&d $0 a stArred solution of 
Pmoc(Me)Thr(Bu )-OH (16) (0.73g. I.,.78 xM, 1.5 equiv.) in THF (15 cm ) at -20 C. DppCl (0.42g. 
1.78 &I. 1.5 equiv.) in THF (2 cm ) vas then added and the mixture stirred at -2O'C 
minutes, 

for tvente 
after which time H-Abu-Sar-(He)L~-Val-(He)Leu-L-Ala-D-Ala-~He)Leu-(Me)Leu-(He)Val-OBu 

(1.27g. 1.16 nM. 1 equiv.) 
-20°C for one hour, 

in THF (5 cm') was added. The resulting mixture was stirred at 
0 - S°C for half an hour and and room temperature for four days. The 

product was worked-up as described in the general DppCl procedure to give an oil which was 
purified on a silica gel column eluting with CH Cl /HeOH 12:l. 
fractions gave the title compound as a white fo& (s.llg. 69%); m.p.. 94 - 96'C; [a] 

Evaporation of the2dpproprdate 
- 121 (c 

1.0. CH OH); 6 (CDCl 220 MEIs). C 64.65. H 8.89. N 10.37. 
Found : 3C, 64.K; II, 2:93; N 

Calculated for C H 31N1 0 
10.43%; 6 (CDCl 250 Ibaisj, O.?'f5 1.1; (39H 'm 'CH o; Ah Val 

(He)Val. (Ne)Leu)), 1.11 - i.28 (12B H CH (&)Thr, (He)Thr(But), 1.29 - i.;O (Qk, d x i, CH' 
Ala, D-Ala). 1.44 (9H. 8, oie)Val-OBut),'l.~~ - 1.72 (1OH. m. 8-CH2 of (Me)Leu Abu), 1.73 - 2.28 
(6H, m, 8-CH, Val. (Me)Val). 2.79 - 3.21 (2l.H. series of s, N-CH3), 3.22 (lH, d, a-CA Sar), 3.92 
(1H. m, 8-CH. (He)Thr). 4.12 - 5.02 (9H. q , a-CH), 5.12 (2H. s. Fmoc-CH ), 5.34 - 5.62 (2H. m, 
a-CH), 6.61 - 6.92 (W. m, N-H), and 7.23 - 7.80 (9H. m, ArIi, N-H)* m/e-?486 (H+l, PAli); Rt 15.2 
(X 280 nm). 

-9 - 

Boc-Dab(Fmoc)-Abu-S~-(Ne)Leu-Val-(He)~u-L-Ala-D-Ala-(He)Leu-(Me)Lau-(He)Val-OBut (17) 
N.M.M. (0.5 cm', 4.4 ti. 2.5 equi3v.) was added to a solution of Boc-Dab Pmoc -OH (18) 

(0.8~. 1.9 nM. 1.1 eauiv.) in.THF (5 cm ). and the mixture stirred at *. 2.1 -20 C. 
ti, 1.5 equiv;) in THF (3 cm') was then-added and the resulting mixture stirreyat ‘-20UC for 
twenty minutes. .+ pre-cooled solution of H-Abu-Sar-(Me~Leu-Val-(Me)Leu-L-Ala-D-Ala-(Me)Leu- 
(He&u-(Me)Val-OBu (1.9g. 1.7 &I. 1 equiv.) in THF (10 cm') was added and the reaction mixture 
stirred at -20°C for one hour. O'C for one hour and room temperature for three days. The 
solvent was evaporated and the residue worked-up as described in the usual vay. Purification 
of the product on a silica gel column eluting with BOH/EtOAc 1:s afforded the title compound as 
a white foam (2.lg. 81%); m.p.. 109 - 110 C; [a] - 130.7O (C 0.8. MeOH). Calculated for 

: C, 62.90; H. 8.75; N, 10.92%; 6 (250 
(Me)Leu, Abu), 1.27 - 1.29 (6H. m. h of 

) 1.47 - 2.15 (16H m 8-CH of (Me)Leu, Abu. Dab, a-CH 
of (He)Leu), 2.17 - 2.23 (W, m, 8-CH of*Val, (Me)Val), 2.;7 '_ 3.282(18H, 
4.19 - 4.48 (48, m. 

series of s, N-CH3). 
I-CH2 of Dab, a-CH of Sar, a-CH of L-Ala), 4.71 - 4.90 (SH. m, a-CH of Sar, 

VaL. (Me)Val. D-Ala, Abu), 5.01 (2H. s. Pmoc-CH -). 5.02 - 5.27 (SH. m. a-CH of Dab. (He)Leu). 
5.47 - 5.49 (lH, m, Dab-NH), 6.01 (IH. d, Dab-&), 6.90 - 7.21 (2H, 29, -NH). 7.25 - 7.28 (8H, 
q . ArIj), and 7.31 - 
Z-Hw(But)-Abu-Sar- 

N.H.H. (1.3 cm', 12.3 mn. 
5.3 mH, 1 equiv.) 
equiv.) in THF (5 
minutes. +A pre-cooled solution of H-Abu-Sar-(Ha)Leu-Val-(Me)Leu-L-Ala-D-Ala-(Ne)Leu-(Me)Lau- 
(Me)Va;-OBu (S.lg, 4.9 mM, 1 equiv.) in THP (5 cm') was added and the reaction mixture stirred 
at -20 C for one hour, 0 - 15'C for one hour and room temperature for two days. The product 
was worked-up as described for the general DppCl method to yield a yellov oil, which was 
purified on a silica gel column eluting with CH Cl /EtOAc 

2 b 
(3:l). Evaporation of the 

appsgpriate ofractions afforded the title compound as a v ite foam (6g. 92%); m-p., 94 - 95'C; 
[al - 128 (c 1.0. CH OH). 
Po&!d : C. 62.41; H. 9.021 N. 10.69%; 6 (250 MHe. &I(?$ ), 0.94 - 1.03 (39H m CH of Abu Val 

Calculated for C7 H 5N1101 : C. 62.80; H, 8.96; N, 11.04. 

(He)Leu, (Me)V@l), 1.17 (9H, 29, Hyp (B?), 1.27 - 1.343(6H. d x d, CH D-A;a,'L-Aja) 1.4; (98: 
s, (Me)Val-OBu ). 1.46 - 2.01 (1OH. m, 8-CH of Abu, (Me)Leu), 2.02 -3.36 (8H. m. f&H of Val. 
(Me)Val. Hyp and y-CH of (He)Leu), 2.93 - 3.30 (21H. series of s. 
a-CH Sar), 3.23 - 

N-CH3), 3.11 - 3.12 (IHI, dxd. 

(1H 
3.80 (2H, d x d, 6-'.X2 of Hyp), 3.99 - 4.25 (lH, m, y-CH of Hyp), 4.32 - 4.43 

, m, a-CH of L-Ala), 4.49 - 4.94 (SA, m. a-CH of Val, (Me)Val, Sar. Abu and D-Ala), 5.13 (2H, 
s, Ph-CH2). 5.14 - 5.31 (4H, m, a- CH (Me)Leu), 5.48 - 5.52 (1H. m. a-CH of Hyp), 7.14 - 7.30 
(2H. 2s. NH of D-Ala.Val). 7.34 (Uf, s. NH L-Ala), 
m/s 1396.(M+l. FAB): R. 11.4 min. 

7.35 (SH, s. ArEj). and 8.10 (1H. s, NH Abu); 

~~(Buc)-Nle-Sar-~Me~Le"-Val-(Me)Le"-Ala-D-Ala-(~)La"-(He)~"-(N 
Z-Hyp( 

e)Val-OBut (20) 
Bu')-OH (21) (1.29R, 4 ti) in THF (5 cm'). NMM (1.2 cm'. 10.8 mM> and vas activated 

with DppCl (1.738. 7.3 r&f) in TMF (5 cm') et -2OoC. and coupled to H-NG-Sar-((Me)Le"-Val- 
(He)Leu-Ala-D-Ala-(Me)Leu-(He)Leu-(Me)Val- OBu (4.18. 3.7 aM) in THF (15 cm') according to the 
general DppCl procedure. The reaction mixture was stirred for two hours at -20°C and 
forty-five hours at room temperature. The reaction was worked-up in the usual way and the 
residue obtained was purified on a silica gel column eluting with BtOAc/DCM (2:l). Evaporation 

e appropriate fractions gave the title compound as a white foam. (4.lg. 68%); m.p., 95'C; 
- 140.4' (c 1.1, CH30H). Calculated for C75H130N11015 : C, 63.15; H. 9.19; N, 10.80. 
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::yd("e)"al. : C, 63.02; CH, If, Nle. 9.05; CH, N. (Me)Leu):l.If4 11.09%. 6 (250 - 1.17 MHZ. (9H. CDC~ 2%. 2 Hvn(Bu conf.3, 1. 0.77 conf.). - 1.03 1.21 (39H. - 1.35 m. 8-CH3 (128. 
CH -Ala, D-Ala, $,y and 6-*H Nle), 1.44 - 1.46 (9H, 2s. OHu';- 
(M&u), 2.01 - 2.09 (I& m2, 

conf.j, 1.61: 1.68 (8H, m, 8-CH; 
8-CH Val), 2.13 - 2.25 (2H, m, 8-CH- (Me)Val, P-CH- Hyp). 2.93 - 

3.30 (18H. series of 8, N-CH3), 3.23 - 3.80 (2H, d x d. 6-CH - Hyp). 3.99 - 4.25 (lH, m. y-CA 
Hyp). 4.24 - 4.34 (2H, d x d, CH Sar), 4.37 (lH, m, a-CH Ala 3, 4.44 (1H t a-CH Nle) 4.50 - 
4.65 (3H. m, a-CH (Me.)Val, Val,2Hyp), b.72 - 4.76 (2H, m, a-CH (Me&$, i.12 - 5.15'(1H. t, 
a-CH-D- Ala), 5.13 (2H, s, PhCE ), 5.43 - 5.52 (28, m, a-CH (Me)Leu), 6.90 - 7.19 (2H, br.d., NH 
Val. NH D-Ala), 7.34 (5H. s, &a), 7.64 (lH, br.d., NH Ala), and 7.88 - 8.07 (lH, br.d.. NH 
Nle); Rt 11.8 min.; m/z 1424 (E , DCI). 

PraRmnt coadmwatiom eyetIKu&is of (221 
() Dipbanylvhos~&1icmixd8mbdridevroeedura a 

cm') was then added and the mixture stirre 
. . 

Q at -20% fOF4 twenty minutes. 
H-Ala-D-Ala-(Me)Leu-(Ma)Leu-(Me)Val-(Me)Thr(Bu )-Abu-Sar-OBu 

A solution if 
(58 mg, 0.06 mM) in THP (1 cm ) 

was the" added and the reaction mixture stirred at room temperature for twenty-two hours. The 
solvent was evaporated and the residue applied on a Sephadex LH20 column eluting with DMP. 

:;:'"8'd" 8°3foct;he[:]w p 93O (c 1 0 CH OH) 
o riate fractions gave the title compound as a white foam (34 mg, 39%); 

9.18; N, 10.87. 
D 

C. 62.19'; H !$lZ'N 11.10%; 6 (250%x, 
Calculated for C H127;ti;1j*HJT7; C, 61.88; Ii, 

Valf"Gt)bu, (Me)Val),'l.15 (3H' s CH ($!)Thr) 1.16 (3H3d 
- 1.04 (3911, 

-CH D-Ala). 1.25 
1.34 (3H, d, CH L-Ala), 1.45 (;H,'s, ~Bu ), 1.5; - 1.89 (;OH) m 8-CH 

(Me)Leu), 1.90 - 2.50 (6H, IO? S-CA of Val, (Me)Val, and y-CH of (Me)Leu),' 2.; - 32160f(fi: 
series of 8, NCH3), 3.24 (lH, d, a-CH Sar), 3.51 - 3.54 (lH, m, 8-CH (Me)Thr), 4.33 - 5.01 (9H, 
m, a-CH), 5.12 (s, ). 5.20 - 5.52 (2H. m. a-CH), 7.00 - 7.30 (2H, 2s. -NH). 7.35 (5H. s, 
Ar-H). and 7.43 - 
(b)- Usinn Castro reaaent 

2s. NH); m/z 1398 (M+l, FAB); Rt 14 min. 

Z-(Me)Leu-Val-(Me)Leurhla-D=Ala-(Me)Leu-(Me)Leu-(Me)Val-(Me)~r(But)-Abu-Sar-OBut (22) 
N.M.M. (4.1 x 10 a cm', 0.38 aM, 2.2 equiv.) and Castro raagent$OP (82 mg, 0.19 ti, 1.1 

equiv.) were ad&d to a stirred solution of Z-(Me)Leu-Val- .(Me)Leu-OH ($4, mg, 0.19 nxnol, 1.1 
equiv.) and H-Ala-D-Ala-(Me)Lsu-(Me).Leu- (Me Val-(Me)Thr(Bu')-Abu-Sar-OBu 
1.0 eouiv.) et 0°C. in DMP (2 cm'). 

(151 mg, 0.17 mM. 
The reaction mixture was allowed to warm to room 

temperature id stirred for forty-four hours. The total reaction mixture was applied on a 
Sephadex LH20 column eluting with DMP. Eyflporatbon of the appropriate fractions gave the title 
compound as a white foam (75 mg, 32%); [a], - 82 (c 1.0 CH30H). 
(c) Using DPPA 
Z-(Me)Leu-Val-(Me)Leu-Ala-D-Ala-(Me)Leu-(Me)Leu-(Me)Val-(Me)~r(But)-Abu-Sar-OBut (22) 

? A solution of DPPA (diphenyl phosphorazidate) (23.3 mg. 0.09 nxool, 1.1 equiv.) in_THF (5 
added dropwise to a solution of H-Ala-D-Ala-(Me)Lau-(Me)Lau-(Me)Val-(He)Thr(BuL)-Abu- 
(77 mg. 0.09 mM, 1.1 equiv.) and Z-(Me)Leu-Val-(Me)Leu-OH)- in THF (5 cm') at -20°C. 

The reaction mixture was stirred at -2O'C for one hour and then at O'C for forty-two hours. 
The residue, after solvent evaporation, was purified on a Senhadex LH20 column elutina with DMP. 
Eva 
[alga 

ration of the appropriate fractions gave the title compound as a white foam (1: mg, 13X); 
- 85O (c 1.0 CH OH). 

(dlD Using DCCI/IlUt8Su3 
Z-(Me)Leu~Val-(Me)Leu-Ala-D-Ala-(Me)Leu-(Me)Lau-(Me)Val-(Me)Thr(But)-Abu-Sar-OBut (22) 

Z-(Me)Leu-Val-(Me&u-OH* (64.6 mg, 0.13 &i, 1 equiv.). HONSu (16.2 mg, 0.14 r&i. 1.1 
equiv.) and DCCI (31.7 mg, 0.15 mM, 1.2 tequiv.1 weret& dded to a stirred solution of 
H-Ala-D-Ala-(Me)Leu-(Me)Leu-(Me)Val-(Me)Thr(Bu )-Abu-Sar-OBu 
THF (10 cm') 

0.13 mM, 1 equiv.) in 
at -5 C. The reaction mixture was stirred at 

6116 mg. 
-5 C for half a" hour and then at 

O°C for four days. The solvent was evaporated and the residue purified on a Sephadex LH20 
column eluting with DMF. 3nporatAon of the appropriate fractions gave the title compound as a 
white foam (54 mg, 30%); [a], - 80 (c 1.0. MeOH). 
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