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USE OF AN ALLYLIC ANCHOR GROUP AND OF ITS PALLADIUM CATALYZED HYDROSTANNOLYTIC
CLEAVAGE IN THE SOLID PHASE SYNTHESIS OF PROTECTED PEPTIDE FRAGMENTS
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Abstroct : The allylic handle -0-CH3-CH=CH-CH5-0-CH»-CO- has been used in the synthesis of
protected peptide frugments on aminomethyl polyStyrene. The palladium-catalyzed hydrostanno-
lytic <¢leavage of the peptide fragments from the resin occurs under very mild conditions.

In the paost recent years, we and others have emphgsized the potentialities of the
allyl and ollyloxycarbonyl groups, which can be removed under very specific and mild condi-
tions using homogeneous palladium catalysis, for the protection of carboxylic acids, phenols,
alcohols and amines'. 1In particulor, the allyloxycarbonyl group has been used successfully
for the temporary protection of the @¢-amino group of amino acids during peptide synthesis,
either in liquid phase? or on support?.

By extension, 1t could be expected that the allyl methodology would soon find applica-
tion 1in the design of new linking agents for use in solid phase peptide synthesis. Indeed,
Kunz3 recently described the synthesis of several oligopeptides on ominomethyl resin

functionalized with the #4-bromocrotonyl handle 1.
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A more recent report relative to peptide synthesis on ollyl functionalized cellulose
disks prompts us to disclose our own results.

Like Blankemeyer-Menge dnd Fronk® we started with the inexpensive c¢is 2-butene-1,4-
diol 2 for the elaboration of the allylic handle. 2 was sequentiolly converted to the
monotrityl derivative 3-a or mono-THP derivative 3-b and alkylated with bromoacetic oacid,

according to eq. 1, to give &-a, &-b.

HO OH

= — [
2 3-a,b 4-a,b
a:R=Tnt; b : R=THP

i) TRCI (0.2 equiv.), EtsN (0.4 equiv.), DAMP (0.01 equiv.)®
i) DHP (0.75 equiv.), TsOH (0.05 equiv.), CH,Cl, rt., 2h
Hi) NaH (1.1 aquiv.), BICH;CO:Na (0.9 equiv., from BrCH,COzH and NaH, THF, r.t. 2h then 60°C 4h
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With 4-a and &-b in hand, three methods were tested. The first one involved prior atto-
chment of the first aminoacid {AA) to the handle and subsequent anchorage of the AA-handle
fragment to the resin. Thus &-a was converted to the Boc-Phe derivative 5 by the sequence of
reactions of scheme I, which utilizes the trichloroethyl group for temporary protection of

the hondle carboxylic function,

Scheme |

4-a it HO-—\=/—OCHZCC)2C:I-IQC% iil, v BwPhe-O—\z/—GCHQCQH

5
i) CClsCH,OH, DCC, DMAP, CHqCl; ; ii) dilute HCI ;
iiiy BocPheOH, DCC, DMAP, CH,Cl, ; iv)® Zn/THF/NH,*AcO/H,0, pH 7.2, 45 min., 1.1,

The Boc-Phe-handle derivative 5 was anchored on aminomethyl resin (DCC, HOBT, CHpClz).
After capping (Aca0, EtsN)7 the sequence Boc-Val~Gly-Phe-support was built using the standard
Boc-strategy (Boc-cleavage by CF3CO3H/CHpCly and coupling with Boc-AA by DCC~-HOBT)?.  Palla-
dium-catalyzed hydrostannolytic cleavuge8 gave the N-Boc, O-tributylstannyl peptide deriva-
tive B fully characterized by NMR. The tripeptide 7 was finally obtoined in 80% overall yield
(based on ominomethyl substitution of the resin), by acidic hydrolysis of 6 under mild
conditions®. Semi-quantitotive tlc onalysis confirmed a minimum purity of > 95%. The HPLC
profile of peptide 7 is reproduced in fig. 1.

Boc-Val-Gly-PheO-R (6 : R=SnBu; ; 7 :R=H)
6,7

In the second method, +the THP group of &-b was removed by acid hydrolysis and the
resulting hydroxyacid directly condensed on chlaoromethyl resin by the 6Gisin method”»10

(scheme II).

Scheme N

R HO OCH,CO,H 1)C HO @
4-p ——p ) C8,C0; _\=/-0‘CHchzCHz
_w\===/r_ 2) dry

8 ®-cH, ol
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In the third method, the trityl derivotive &-0 was condensed on aminomethyl resin. The
hydroxy protecting group was then liberated by treatment with formic acid followed by clea-
vage of the resulting formate ester with hydrazine hydrate (scheme III, i-iii).

i Flo-—\=/-— OCH, CONH-CH2® il H0—\=/— O-CH, CONH-CH,{(F)
4-a —» —
8

9
* Scheme il R=Tn R= COH liv

l i 3
cl —\=/— 0-CH, CONH-cH{(F)

1) €)CHa NH,, DCC, HOBL 10

iiy HCOzH/CH,Cly, (3/2), 3h, It
iii) NH; NHp,H,O / DHF
iv) TsCl, DMAP, CH,Cl,, 16h, rt.

Attachment of the first omino-ocid tc § by standard DCC/DMAP method proved to be dif-
ficult, possibly owing to steric hindrance induced by the cisseometry of the butene-diol
unit. Therefore, the hydroxy group was converted to chloride by action of TsC1/DMAP in
CH201211. Volhard oanalysis gave a chloride content of 0,43 meq/g resin {(B0%¥ functionaliza-
tion based on storting aomino substitution), which could not be improved by repeating the

reaction,

Capping of the residual active sites was carried out with PhCOCl/EtN(iPr)212 Boc-
Tyr(Dcb) was attached to the handle 10 by the Gisin method?.10, The assembly of the model
peptide 11 wos performed by the stondard Boc-methodology. 11 was finaolly obtained after

polladium~catalyzed hydrostannolytic cleavage from the resin followed by conversion  of the

resulting tin carboxylate to carboxylic acia 1> The HPLC profile of the crude peptide 11 is
represented on fig. 2.
A
210 Asip

5.24
[EN]
10.77

Pyr-Hls-Trp-Ser(le)-Tyr(ch)-OH
11

Deb = 2,6-dichiorobenzyi
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Fig. 1, 2 : HPLC profiles of crude peptides 7 aond 11. Orpegen column C18, 5 p, 80 A. Isocra-
tic mode 40% CH3CN in triethylammonium phosphate buffer. pH : 3.0 ; flow rote : 1.2 mL/min,
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