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cONVERSION OF SERINE AND - REsIIxm Imo tlf&mnxY-, oALKYLTEI~, &ND oc- 

EAL~GEN~GLYCINEMOIETIES: A NEW STRATEGY ~RTEEMOD~I~ATION OFPEPTIDES 

Ckgor Apitx aud Wolfgsng Steglich* 

s~:sd~vemodifi~of~~~~~L~byoxidptiarwith~ 
tetrpocdnte. Cortversic~ of the deziwd u-scyloxyglycim derivxtivm iato a-xkylthi* sod a-halogeaoglycina xeuidwa oftks s 
novel synthetic mute to mod&d glycy! peptides. eaxyme inhibitors, and debydmpeptidex. 

The value of caticnic glycine equivslents for the s@edis of a-he@mmb&toted glycine dezivstives, wsmino acids sad 

dehydmsmino scids is well documated.‘*2 The spplicxtion of this principle for the lMdificatioll of peptided hss beca amfined 

tospecial-,duetothedifficultyofincmpontinpruitrbly~~Olycineresiduesinpaptide~.Thus,direct 

bmmination3 sod electmchemical oxidxtion4 of glycyl peptides have beu~ studied with limited socceas. P+idea contxilliag c- 

termimd u-hydmxyglycyl rwidoea wre obtkned by co&w&ion of N-pm&tat smino scid emidea with glyoxylic acid 

derivstive~.~~~ sod N-protected adixlkoxypho@orylglycinxtw hsve been kqomted in peptides sod subsequently 

trsnsformed into dehydrosmino scid msiduea.* In the following we describe e novel sppmech to the modificntion of peptides by 

mXlM of catiollic glycine eqllivslealts. 

Initially, we tried to use u-heterosubstitoted glycine derivstives directly for peptide synthesis. ‘Ikefore, rscemic methyl N- 

Boc-cr4bylthioglycioate9 2 was prepsred from the eg bmmo dezivstiv~‘~ 1 by hwtnwnt with -01 sad 

trietbylamioe in THF xt -78% Si sulfide 2 is quxntitstively reconverted into compouodll 1 with bmmine in ccl, , the 
s&idea can be used as stable equivahta of the reactive brom derivativea. Alkak hydrolysis of 2 in sq- dioxxue was 

easily accomplished,12 but 111 efforts to cleave the N-Boc prote&ng group even in the preamce of m sctivsted N-acylamino 

scid derivstive led to rspid deconq&tioa with the fomution of gly-oxylic ecid derivetivex.s’L3 This severely hsmpers the use of 

compounds Iii 2 for peptide sylltbeais. 
SEt 

1.) NEtS. THF. -78C BocNH 
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C02H 

2.) Etsli 

/--I sEt Ai50 3 

BocNH C02Me BocNH 
A 

C02Me 

decomposition 

A new strategy for the synthesis of pepkies with a-substitutal glydw maidma in bated on 0e&wier’d4 obwrvatioa that 

N-scyl wine sod thmmine derivslkm yield a-hydmxyglyckJ on ~WithI~tstnrstlrsiIlkpzcae.WOfoUlUlthlll 

under anbydrous conditions (moleculsr sieve SA, reflux@ ethyl ecetste) this m&ion leads to u-awtoxy glyciw derivstive4. 

Thus, N-Ztkonine methyl&~ 4a sffonied d.l-N-Za-sc&o xyglycine methyl e&w k in nearly qusatitstive yield. Further 

examples for this conversioo sre give in Tsble 1.” 
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H3C OH 

Z-NH x 

O&H 
Pb(Ok)4 3 1.) OABCO 

C02Me * Z-NH 
I, 

EtOAc. mdacula dsva 4h 
C02M6 

2.) R-W 
- Z-NH 

40 56 6 

Table I: Oxidation of Seryl and Thrmmyl Peptideo 4 with Lead Tetrsacetate 

6-w Mlf& a--Amwvdvdw o.rlvdw v&Id I% ‘IWMR Dew ISG MHZ, coclg 

4a Z-lhr-OMe 6a Z-Gly(OAc)-OMo 9s 2.03 1s. 3Hl. 3.71 (1, 3H), 6.10 is, 2H). 6.26 (d. J-10.6 HZ, 

1HL 650 (d, J-10.5 Hz. 1H). 7.30 (8. SH) 

4b Z-Phe-Ser-OMe Sb Z-Phe-Gly(OAc)-OMa 97 2.03 (8, 3H). 3.00 (m, PH), 3.05 (8, 3H). 4.63 (m, 1HL 4.95 fs, 

ZH), S.SOa) Id, J=S Hz. 1H). 0.40 (d. J-9 Hr. 1H). 7.16 (8. 

SH). 7.23 le. SH), 6.06 (d, J-8 Hz, 1H) 

4d Sot-Phe-Ssr-OMa W 5oo.PhaGlylOA&OMa 88 1.36 (a, OH), 2.03 le. 3H). 3.05 lm, 2H). 3.71 (s, 3HL 4.42 fbr. 

1H). 6.30 fbr, 1H). 0.40 (d. J=S Hz. 1H). 7.20 ((1. SHL 7.83 fd. 

J-S Hz, 1H) 

4a Z-Ser-GlyOEt Sa Z-GMOAokGly-GEt 91 1.13 (t, J-7.6 Hz. 3H). 1.93 (e, 3H). 3.66 (d, J-6 Hz. 2H). 

4.06 (q. J-7.6 Hz, 2H), 4.96 (e, 2HL 6.1s6.23 (m. 2HL 6.S3- 

7.40 (m. 6H) 

41 z-Ser~O5zl-Ser-OMe St bSw(OSz)_Gly(OAc)-OW 67 2.03 Is, 3HI. 3.36-4.03 (m, 2H). 3.70 (8, 3Hl. 4.164.46 (m, 

1H). 4.46 (I, 2H). 6.06 Is, 2Hl. 5.56 Id, J-7 Hz. 1H). 6.35 Id. 

J=9 Hz. 1H). 7.26 (s. 5H). 7.26 (8. 5HL 7.71.) (d. J-9 Hz. 

fH) 

‘I Signal doubling because of diaatereorner fomwtion 

. . 

we~tht~first~intbssen;rctionsis~~~ofoneoftbe~~inpb(oAc)4~~eerine 

OH-group followed by oxidative fqmmtadon. The remdtiq acylimiao iatscmsdipte ti wetate with the fommtim of the 

pcetoxy compound, whereas the fomal&hycle mdergom 6uther oxidxtim to C%. A similar mchmism has tiy ti 

proposed for then degradatim of C-teminal se&e uul duemine msiduw to peptide amidea by n&e&m tetroxide. l6 

(AcO)3?-TOAc 

OH 

RNH C02R 

‘OAc 
f 

R$+C02R 
+ H2C=O - 

RNH 

Treabmat of the acchtes 5 with tbiols in the pisscllce of dimbicycl~2.2.2joctme (DABCO) rffo& the tile akylthio 

derivatives 6 (Table II). 17-19 The l&&s cm either be used for further &bontim of tlw peptide chin by hydrolysis of the e&r 

group followed by peptide coupliug or un be ccmveztal into the highly reuive a-&km or a-bnmoglyciw derivative& 7 by 

treakmnt with S~cq or Brz, 1’ respedively. TlIa cldoliMtion i.8 aam@&ed in e&y1 acehta within 15 minutes at o*c, 

whsrsclstbemctionwithbromiae~4bwrrrreflluinccI,.~[)n~oftm.rmincs,tbe~~~7fotmnrctive 
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Table II: Conversion of u-Acetoxyglycyl Rptidw 5 into o-Alkyl(aryl)thioglyino Derivetives 6 

a-AlktiwMk@whm Duhmtk 

66 Z-P~Gly(SW-OMe 

6a Z-PhcGly(SPh)-OMo 

6d BOC-Ph.+GIv(SEt)-OW 

Ywd I%1 Imp. ml ‘i+NMR D#m IS6 MHz, cD+ 

6o ias-la6 1.2@) (t. J17.5 Hz. JH), 2.55 (q, J-7.5 Hz. 2Hl. 3.03 (d, 

J-7.5 Hz. ZH), 3.70 Is, 3H). 4.53 h, 1HL 5.05 (m. 2% 5.3s 

5.56 (m, 2Hl. 6.95 (d, J-7.5 Hr. 1H). 7.20 (a, SH). 7.28 (s. 5H) 

75 103-106 2.98 Id, J17.5 Hr. ZH), 3.63 (1, 3H). 4.43 WI, 1HL 5.03 (s, 2H). 

5.25 (d. J=7.5 HI, 1H). 5.6liS.66’) (d, J-0 Hz. 1HL 6.80 (d. 

J=S Hz. 1H). 7.03-7.46 (m. 15H) 

74 dl 1.23.) (1, J17.5 Hz, 3H). 1.38 (1, SH), 2.51/2.61*) (q, J-7.5 

Hz. 2H). 3.05 Id. J-7.5 Hz, ZH), 3.71 (a. 3HL 4.35 lm. 1H). 

5.00 (d, J-7.5 Hz, 1HL 5.45 (d, J-S Hz, 1HL 5.83 Id, J-9 Hz. 

1H). 7.20 (s. SH) 

& Z-Gly(SEti-Gly-OEt 83 110 1.00 (t, J-7.5 Hr. 3H). 1.26 (t, J-7.5 Ht. 3H). 2.51 (q. J-7.5 

Hz. 2H). 3.96 (d, J-5 Hz. 2HL 4.13 (q. J-7.5 Hz. 2HL 5.05 (0, 

2H). 5.35 (d, J-8 Hz. 1HL 6.03 Id, J-8 Hz. 1H). 0.66 (br. 1HL 

7.21 (9, 5H) 

51 Z-Ser(OEz)-GlyKW-OMe 70 111-113 1.20 (t. J-7.5 Hz, OH). 2.58 (a J-7.5 Hz, 2HL 3.38-4.03 (m, 

2H). 3.71 (a, 3H). 4.164.45 (m, 1HL 4.50 1% ZH), 5.05 (N, 2H). 

5.45 Id, J=9 Hz, 1H). 5.60 Id, J-S Hz, 1HL 7.00-7.50 (m. 11H) 

The ma&ion of the lmlo@dm 7 with P(OMeh 6fforda dialkoxypk+otyl derivativ~&~ 8 W&II cau be tramfont& into 

dehydmpepti&a under Homer-Wittig cxmditions. s~~Tbercacth~from~fi~6tophospbonrtecl 8cmbeamicd 

outinonepotwithm~~lyidduound75%.~yrttnctive~~~~thtypuranrs~&~ueformsd 

during tbis conversion. The sexpace is ihtmted by the tramfonmtioo of Z-Pk-Scr-OMe 4b into dchydqqtido 9. 

Z-NH Z-Phe-GIy(OAc)-OMs A Z-Phe-GIy(SEt)-OMe L 

4b 
5b 6b 

[Z-Phc-GldX)-Ok] A Z-Ph6-Gl~PO(OMe)Z]-OMe L 

7 8b 

E/Z - mixture H3 

i: Pb(oAd4/6toAolmd00~~ dam 4h, ki) DASCOI~HFI-78.~. 2) E~SH. w: so2a2momo~c, 15 min. 0r Br2/ca4 NIX, 4h. 

iv: P~Ohld$EtOAo/mflux, 1 h, v: NaOhkMaOHlp-tdyldd~hvd~lr.t. 
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Altemately,tbe-5catAbebediloctlyiotothe~aby matomIt with P(omd*mcl,~*~ (cH$~, 

ooc-> r.t.).~~~~~ofrryl~thnmylnwirfua~athaipglycine~in~psptide~ 

offers i~~tere&ing po&bilitim for tlm eyntlka of modiiied glycyl peptidm. eaxyam inbibiton, md d&-de+ wbicb M 

under active invcetigetioa. 
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