
THBSYNIliXSISOPAAQNOAClDSBYitBACIlON OPANUmWHILIC OLYCMBCATION 

BQUlVALBNTWITHNRUTRhCARBONNU~OPHI~ 

IN7RODUCTION 

New JWICS fa fhe syntharis of tino acids contiuc to p~escm I cMlcqc for the synthetic organic chemist. 1 

Becauted~Lyrdcofcrrboa~bondfamdoninagrnicsyn~.dwdtvclopncntdnewadnrsrdkai~k 

(1) pnd cationic (2) amino acid cquivaknu is m imparant an9 drcs~~ h. Ourrneationhrsfocuscdonuscdtlxcubon- 

C&marbon bond amsuuction involving tbc nrtion of urionic synthona 1 d glycine cx the higher amino kids 

withckzm@ikshubtenutilizdbynumcnxs grWpsfortheprqNntiondUnino&&ls.2 Wchavedevelopcdrgenefal 

synthesis of rmino acids based on crtalytic phue-transfer (PTC) Ilkylrtions of the bcnzophenone imine of 

Ph&=N-CH,-CO&t 3 

Or 

Ph_cC=N-CHpCN 4 

1) Rx. PTC 
w 

2) Deproteclbn YH-COIH 

N”2 

5 
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Scbaus 1. Rtiaaa of Olycioe Cuiact Eqmhlent (6) with Charged rad Neotnl Nuclao~ 

Cheroad 
Nudeophlles 

8 

CH--7H -wzH 
NH, 

9 

CHpCHCH~~H4o+i 

NH, 

11 

which UC, in principle, accessible using this stntcgy axe gmaally diffkult to prepate via tbc anion quivaknt 1. because of 

theimxusMitydtkn?quisitc~~ SuchproducaanAdbcpqedasing&herchq@atmtnlnuckophiks 

as depicted in Scheme 1. Tltm, eryl and ~,~tmsatur8ted amino rids (7 and 9, tupect+ely) ld well U BqlDtV 

sttbst~~ted amino &Is 8 could be mtrcd by reacting rppmpriatc cutmioaic species with synthon 6 whik neutral 

nuckophiks, such as hctentan nuckophiks (alcohols. thiols. etc.), or activated a~~~cia could LQY~ as ptcm to 

derivatives 10 and 7, nspcxtively. Finally, various organosilicon derivatives could be used as nuclcqhiles to preparr 

delivrdves such as 11. 

WC have intiuctd thy retltt dtrid:ve 126-g a~ 1 V-I& C&C g~yc& equiv&znr m mu~tifu~ctioarl 

~~tnpo~nd WGCII in edify ptptrad from Scttiff tmsc ester 36 UMI is ds~ mly atirk. CoatinS Sewxa~ 

SuUCrunl SUbunitS Of intutSt fa bead formath to the actin. Subtrucrun 12a umud l g& leaving group 

(-OAc) on I carbon bearing a hctcroatan which could lead to ionization u depicted to form a 2-az&lenium cadoak 

12a 12b 12c 

system. R=t&mofactpte 12twithne~hcOarrtannucbophiksa,yicldproduaslOprwidtsmeumplcolth~modtof 

reaction.6 subsmxturc 12b trpscnts a pseudo auylic roaue. which hs han twzai with orgraocoppa~tofotm 

carbon-& bonds and lead to products of geneA structures 7 Md 8.’ Foully. 12~ is I pscu& a-Mo ester which has 

1) &ebb 12 
FtCH=CH, c 

Base RC”?Cb-YH-Cw 

2) D0pfotect.iOn 
NH2 

13 14 

been udhd fa the fint geneal synthesis of amino rids from orgmoborancs.g This chemistry povides 1 convenient 

method for %ppc&ing” the unim rid functionality to okftns (13 - 14)andddi&nullypwidcsaxesstopoducfssuch 

u7ubd8franthcrppopktr~g 

InthisSymporiumwcwill@scntcur~tsfrornthenrctiar of acetate 12 u well 8s otiux ekclmphilic glycine 

cqtivaknn with neuaal cubon nuckophikS Ls I miJ* V3 highe? amino tids 7 ud 11. 
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RESDLTS AND DISCUSSION 

Since tbc tktcxoatom-substituted derivatives f?om the bCttxophenoclc iminc of glycioc ethyl ester 3 arc readily 

prepared, several diffauit types of compounds with a kaviag group (Ix;) on the acuboa of a protected glyciac 

Ph$==N -CH -_co?Et 

:G 

1) NuH 
) 

2) Degrot4tbn Nlr:“-COtH 
NH, 

LG-OAf 12 

SPh 1S 

Nh(ez I6 

m 17 

18 

dctivadn ltt potenm andidafu a.3 glycinc catial cquivdalts. Thus. in ddition so Kxu!e 12 reuXions of ccmpound.5 

containing other sulfur-. nitrogen- or oxygen-based kaving groups (canpounds 15.16 sod 17. rcspcctivc1y)6 with 

nuckopbikswax investigated 

Aromatic Nndcophllo 

New and ptid symhctic routes to the a-uyl&cinu UC of ittm~t because tbcse amino scids am structural 

CktiXMfM8lwidClyUCdp&iUit¶4doepbJosparin4ti~10 

Initial studies wctc c&cd out using the acetate Schiff base cst~ 12 cm a 1 anno& sak (0.325 g) with furan as the 

auckophile IO yield aryktcd product 19. Experiments wcm amductcd to find die but conditions in tams of (a) tcwis scid. 

(b) solvcm and (c) stoichiotoctry, tanpcm~~ atUimo&d&ditioo Nombllly,tJEarylaEdschiffb8sccstcf19wasisolalcd 

by an 4114~s NaHC0-j quench of the macdon mixattc followed by normal 4tmoas w&up. Siocc the benrophenoae 

iminesuc~lrtivelytuMeinIherbstaocdrihitirposdbk~prrifythcrtrtioa Poduc~bYfLsb c-y. In 
the solvent study, howmr. dre arylatcd amino ester 20 was isoktcd because of the watcx ndubility and comcquatt eroe of 

separation of this compound from higher boiling organic solvents. A systematic study (Table 1) 

Ph$=N -CH -CO+1 

G 
0 

HS(-CH -CO& 

G 
0 

10 20 

showed~ttinrniumltmchbridtwasIhckst~lcidof~~icdCTaMe1,~1)md~mcthyknchIorbdcwasthe 

bcstscdvcntforthismu$oo (Tabkl.pattb). ‘IbeseRarluutinrcardarithche~lmniyolTrClqfaoxyeca~~ 

tuthcpencnlsucassofTiCl&H2Cl2ur~scidsystan~~ Itis ne4XMlytouscau4ui~uttof -liQdncithczr 

catalytic amount not mote than ooe equivalent give good results (compare entries 1,15. 17 and 18, Tabk 1). When moct 

than OM equivalent of TiCQ was used. a black, semi-solid polymeric product nsultcd. presumeably due to the 

pdymuixation of fman. I2 Tbc reaction can convatiaidy be amductcd at roan tanparturc. 4 excess of the nucleophilc 

hrrancanbcused(en~19.T~l)~itis~~rr,dddrenuc~lut(en~lmd16,T1Mcl). 

Attention was next turned to the use of other ectin aromatic compounds with w~tc Schiff base ester 12. Using 

MitokundacondidonssimiLrlolhotewhich~swrtssfulwilhhnMgllve~ knoophtnoneandasmallamountof 

unteactcd smsting Schiff tmsc (T&k 2. entry 3). ‘3 Use of two cquivaknt of -DC4 (Tabk 2. amy 4) gave bctta msulp 

~,dditioaal’liclqdidaocimprovtthcyieldofgyLtedproductcT~2.artry5). sitmhrtcatltswcfc&aincdwitb 

13~benzare;tbcbutyiddofpoduclcvuobslinedwbatm4ukakntof Tiiwuukkdfor&toxygeninthc 

nuckophik in addition to an dditional cquivaknt cf TiCl.t for the Schiff base 12 (TaMe 2. co&s 7-10). In all of the 

rcrctionsusingmultipkcquiraknoolLewisribbKnuckophilewurddedm~ractionmixnmof12md~Clqat-780 

c F~ly,roaaltSchiffbsc12~rtactbd~wilinddcIDginthtSchiffbaseahyleslad~u. 
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TABLE 1. Rmctioa 04 Acctata SCM Bue (12) with Peru nsk Vuioru Candkboar. 

Entry Furan’ LmisAciP SdVUll Tarp -Mb 

vary Lawil Add: 19 12 Ph2c-o 

(1) 1.2 TiCI4 (1.0) wa2 2PC 53% 

(2) ” Am3 (1.0) . I 25% 75% 

(3) ” EtAlQ2 (1.0) - I 25% 75% 

(4) - m2 (1.0) 
I I O%C 100% 

(s) - wwetzo (1.0) . 
I O%C 13% 87% 

(6) l msmY(1.0) . ” 27% 9% 64% 

vmy SoJwat 20 12 ph2c--o 

0 1.2 7iCLj (1.0) ma2 2x! 53% 

(8) * - CHCI3 * 47% 

(9)” ” c1cH2CH2cI ” 44% 

(10) ” * a2wtia - 36% 

(11) ” ” wwx? ” 154bd 

(12) . - dxcdadmacae - 14464 

(13) - ” I 10% 

(14) - ” CH3CN . 14% 

Vary StofcAfametry, Tsmperrlrrrft Xodn of Addirioa 19 12 PtQcoo 

(15) 1.2 TX& (0.1) CHZCl2 25w O%C 37% 63% 

(16) 1.0 - (l.O)C ” I 3% 

(1) 1.2 ” I ” 53% 

(17) 1.0 ” (2.0) ” I 09 100% 

(18) 1.2 - I -780-25~ O%C 100% 

(19) 10 ” (1.0) ” 2PC 50% 

(20)’ * 
* ~25oc 47% 

(21) - ” (2.0)C * 25Dc 29% 
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P?I&=N -_CH -M&Et PheN -CH -CO& 

Q R 

OMII 

m N 
H 

21 (R-H) 23 

22 (R.OMe) 

F’&C=N -CH -C&Et 

b 

Ph&=N -CH -CO&t 

R 

k 

Ph PhzC==N -7” -c0a 
G 

24 (Fl . H) 26 2 7 (G - CH&O$t) 

25 (R-C%) 28 (G - CmCSIMes) 

2Q(G=ph) 

ad Ihc silyl end &cr of acetop~ (Table 2. amics 19 and 20) WaI? rtrrcd to yield producu 2s ad 26. leqnxtively. 

The reactions of acetate 12 with fhc uianxhylsilyl ketenc rcctal of ethyl acetate or phcnylfrimthylsilme or 

bs@imthylsilyl)~l~ IO pepae 27.u m 29,llSpccMly. were all Ilmba&d 

P?&=N -CH -CQEt Pw=N -CH -U&Et Ph&=N -CH -CO@ 

km buo 

15 10 17 

Ttkc thiinyl Schiff base 15. which is redly prcp8md fnrm rttaKc 126, did tm giVe pmmishg ~uhs. Thus. 

when 1S was reacted wivith fume in CSizCl2 in chc presence of TiQs 110 nxction oaxd while wilh HgCl2 only 

buqhumcwarformal. Similuiy.ncithaIheN~~y~noSchiffbrPcl6whicbir~dirrntyhanIhc 
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TABLB 2. Rcrnioa of Acetuc Schiff Bue (12) with Vuioor Nwlooghila and Hydrolyah to 
Amino Acidr.’ 

NUH Dwroaupn 
Pt&=N -CH -CO$l - Ph&= N -CH-COgI - H-C&H 

bAc 
TOa 

I& 
““F 

NH, 

12 A B 

(19, 21 - 26) (11.31 -36) 

Entry Nuckophileb Eq.TUb Tarp SC& AmimAcidB 

(d) CuieMF 

(1) PunIn (1.2) 1.0 25oc 1 

(2) Furan (1.0) * -78oc 10 

(3) Aniso+e (1.2) 1.0 -78oc 1 

(4) - 2.0 -7ao-25oc - 

(5) - 3.0 - - 

(6) - (1.0) 2.0 -78oc 10 

(7) 1,3-Dimcthoxybcnzene (1.2) 1.0 2SoC 1 

(8) - 2.0 -7ao-25oc - 

(9) - 3.0 - - 

(10) - 4.0 - - 

Q1) - (1.0) 1.0 -78oc 10 

(12) Incbole (1.2) 1.0 -78o-25oc I 

(13) - 2.0 - - 

(14) - 1.0 -780-m IO 

(15) CH2-CHCH2SiMe3 (1.0) 0.1 -78oc I 

(16) - 1.0 - - 

(17) - 2.0 - - 

fl8) - (1.2) 1.0 -78o--2Y’C 61.5 

(19) CH2=C(Me)CH2SiMej (1 .O)l .O -78o-250<3 1 

(20) CHpC(Ph)OSiMe3 (I .O) I .O -78o-25oC 1 

1983%) 

- (48%) 31 (63%) 

21 (O%)f 

- (37%) 

- ew 

= (37%) 92 (87%) 

22(299b) 

- w%) 

- (38%) 

- (31%) 

- (29%) 33 (68%) 

23(31%) 

- ww 

- (38%) 34 (93%) 

24(35%) 

l (46%) 

- (15%) 

- (32%) 11 (68%) 

2S(l6%) 35 (64%) 

26(41%) 36 (87%) 

xAll rcscrkms wat run in (3H2Cl2 md the nucleophile was added Ira. kquivtients nzlrtive to 12. CStaning Schiff 

base 12. dIsolati yields unless otherwise no& Qolrtcd yield from A. fSlafing Schiff bate 12 (18%) l d 

tmzopkm (82%) wcze rccovd. IA CH2Cl2 soluble ran-colored viscms oil which did mt amuin my of product 23 

was recovered- 
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Ptb&=N -CH -CO#! 

AMe2 

16 

Furan 
W CH -cO#t 

W’. C&CL? 
kiq 

30 

tuo~ophtaonrirnimd~ycineah~1esm36,nort!tc quum1y&t~b,Jirufmot16gmethedcskdsubstitution 

product. Interestingly. in the former ~19~. the substitution product 30, dezivcd fmn loss of the R2C=N- group. was 

is&tale Ftiy. the maboxy Wiff bbc 17. which is peptnd fmn 126, eve only pea yicldr of the futan-sabaitutai 

pm&ctwitbdtkrmortwocquivlkmd~aq. 

Scale-Up and Amino Add Imladon 

31 32 33 
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mesh. KJA. Highprrssm liquidch fvmmgraphy was paformed on 1 wstaf - liquid auwnxmpb cqIl@ped 
wih a Vuhn A-25 rccadu, Varhn CDS Ill intcgrua. F&in-Ehur L,fJ-55 SW. tndanAl@ecC-18cdutmt 
(Cat. no. 600 RP). The system was -ted with a wavelength of 254 mu, a flow rate d 2.0 mumin, and uppa oparting 
pressure of 3OtXl psi. Nuclear magnetic ruata~~ (NMR) spccm were M on a varian ~~-390 spacaantter using 
tCtJXrtXthyltilMC (T’MS) Is an internal standard. Infrarul (IR) spectra were ltcocdcd at a p&-~~ 283 iafd 
spccoometer. Melting points mu taken in open glfus capillaria with a nKIcnu Iiawcr U&Melt d a md. 
~~analyscswcrcpcrfotmaIbyMidwcstMkmiabofkIian@&IN. Highrvsolu&ma.uspban~~~ 
Eli Lilly and CGmpany. Indianapdis, IN. 

Prspuatioa of Ethyl a-[(dlph~lmethylcw)Lo]-(*)-2-~e~~ (19) from a-Acat0x~gI@~e 
Schiff Ba#e (12) Using Dufcrcat LcwiJ Acid& ckncrd Rwedm8z To I 2!J mL mmd bcJnom fltrt @p@pyj 
WiIh a m@~eIic stirring bar and a rubber septum, contxining a-acetoxy~ycine Schiff base 12 (325 mg, 1.0 tm0o1) and 
CH2Cl2 (5 mL) was added the Izwis acid (1.0 mnwl) with stining unrkr argue. Tbc mixture wu s&& at - 
tempaulntfor30~.,lhendiscilkdfunn(82~,1.2mmo1)warddedThernixtrnewlu~u~~f~8 
h. At 1 h. intcmh ~ar#s (0.1 mL) were witklnwn. diluted with aba&tc EIOH (1 aL). filtered tht~~@ gb WOO& & 
analywdbyHPLC~~3OMcOH:H~s0katt). Afkrstirtingfcrgh,thctnixturcwasa&dtosaturz&~N~~ 
(15 mI-), stirred. filma ad examzcd with cH2a2 (3 x 10 tnL). The CH202 eztrXts m &al (MgScX$),fi~ and 
evaporaedinv8cUo. lleruilluew~purifkJbyflasllc~ ara l.Scmx 1scmsiliagelc&mmeh,RaiwiIb 
7OzXl hcxane:EQo. 

Tiranium 

decomposed * 
Tbc get=rxl procedun yiekkd the funttywyck Schiff tmse 19 as a pale yellow & which 

upon heating. yield 155 mg (53%). The furanylglycinc Schiff bpsc 19 &owuJ the following cm: 
IR (fihn) 1740 (s), 1620 (m) cm-I; NMR (CCL+) 6 1.22 (I, 3H. J-7.0 Hz). 4.12 (q. 2H. J-7.0 Hx). s.09 (I, 1H). 6.30 
(na 2H). 7.10-7.77 (tn. 11H). Anal. Cal&. fm C21H19NO3: C. 75.66; Ii. 5.74; N. 42O. Found: C. 75% H. 5.81; 
N. 4.27. 
Aluminumchloride. The guural ptuccdutc yielded I9 (82 mg. 25%) and btnoopbuKm (137 ma 75%). 

. . 
m The @?naal procedute using ethyl aluminum dichbridc in hem (1M +&I) *l&d 19 
(82 mg. 25%) and he Nopheaoac (137 mg. 7S%). 

. 

cnaal~yiekkdtlufuraoylglycineSchiffhst 19(lOOm& 

gedwrtingSchiffbaxI2(29t4,9%). 
Reaction of a-Accmxyglycim Schiff Bw (12) with TiCQ aui Pm b Different Solvc~t, to Pmd0ca 
Ethyl a-a&to-(*)-2-f- ate (20): Gene& R0c&tfe. To a 25 mL round batoat flask. oquippbd with a 

magn&cstirringbarandarubbczscptum_amtaining a-eatcayglycincSchiffbw12(325m8.1.0 nxmnol) wasddcdthe 
solvent (5 ml_). The resulting ~ohcion wxs stird under argoa while TiCI (190 mg, 1.0 &) was added at mom 
tcmpaxtttrc. Thcmixnucwustimd30sec.,thenf~(82mg.1.2~)wudd6d Tkmixturcwasstirrcdatroom 
ltmpraatnfor4hthcnw~JLddCdU)wllQ(lSmL)udItimdfal5min. Tbtaqu~0U~y~rw~w~h~dwith~~2(3 
x 5 mL). ncutraked with NaHCV$ and filtered through a 0.5 cm x 2 cm pad ol Crlitc. The Al= pad was washed with 
CH2Cl2 (10 mL) and the filtrate was extracted with CH202 (3 x lO GUI-). ‘Ihc CH2C12 CXUU% waC dried (Na2SD4). 
filtcrul, and cvapontcd in vacua to yield a yellow oil idattifzd as ethyl funnylglycinrte 20 from NMR data md by 
antvasba TV furanylglycinc. Ethyl futanylgl@nuc 20 showzd ttz f0lbwing NMR dra: NMR (Caq) 6 1.23 (I. 3H, J-7.1 
Hz). 1.90 (lmmd s, 2H). 4.14 (q. 2H. J=7.1 Hz). 4.47 0. Hi). 6.23 (m, ZH), 7.26 (d. 1H. J-2 Hx). 

B IhegUKYalprocedurryi&aj2Qasadarkyc.Uowoil(9o~s3%). 

. Tbcgtacnlpbadrrrryicldcd#)ua~bwoilC19mg.47%). 
s. ~BQYnlprocedurcyi&ed#)asadarkoil(74mg,44%). _ . 

m. ‘1hegcnaalPDCbd\l~yieldad20uayellou,oil(61mg.36%). 
m. ~guwnlproccdunga~alrownliqrrid(43mg). ThcNMRspatrumdtkl@idshowcditarua2:1 

tnixtmeofnitromcthancand20(15%). 
B *gawrl~gawzaytlbart@id(24mg). IhcNMRspccmxndtkliquidshowaiitwas 

ethyl hmnylgI+tmtc 2O (14%) calmmitmcd with a small anwunt of- 
<4trbon l&galualplu&Ecyicldai20u1ycllowoil(17mg. IO%). 
&g&& Ihc&pocsdmeykl&d2Oasadakoil(24mg, 14%). 

Reaction of a-Acatoxyglycitto !khIff Bue (12) with Furan md Titlaim Temchlorlde IO MtthybO 

010&o: stoichkmK!try. Tempantrrro umIMododM&itlaa: CknorrlFmcedma. Toa25mLmuadti 
flrtk, @&?@ with a N&r septum ud rrPgtX& Sting bu. mtinhg a-wXy&ck sdriff base 12 (3u we 1-o 

nmo1)~cH2cl2(5mt)wrs~~aq(0.1-2.0IIlmd). ?hemixturcwasrtimd3O=urwmranP=.tu=.thea 
furan(l.O- 10mmo1)wasxklcd. -f?tcmixtutcwastiatnJornuempruun for4handwasaddedtowtuntedbqucous 

NaHCO3 (25 tnL). The mixture was stirmd 1 min. filtered thmugh a 0.5 cm x 1 cm pd of Cclite. and exasaed with 
CHZQ~ (3 x IO I&). m ~32~12 CXUZC~S WJC mxlyd by HPLC t709 MdlH:HZO) and. when l wWan. ptrifd 
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rolbviagrha~proocdunu~withTia4(2ommol)gavcu(46~. 15%). 
. _ . _ . 

B swowing be prcadlK8 fa fha &wcplmioa of u using 2-methyl-2-~yltimethylsil&5 gave 
uukproduawhkhwasprrirKdbyfluh chrrmuogphy (90~10 hcxane:E~G) to yield the e-irobuttnylgl- Schiff 
basc2Surcok&ssoil(SO~l6%). ‘Ibepoduc12Sshowedthefollowiag~ ‘roicf: IR (fb) 1732 (s). 1620 
(m) cm-l; NMR (CCQ) 6 1.25 (t, 3H, Jm7.1 Hz). 1.49 (s, 3H), 2.SO (tn. 2H), 4.10 (wg q, tn. 3H. J-7.1 Hz), 

4.64 (a a 2H). 7.07-7.67 (m. KM). Anal. C&d. fa C2lH23NG2: C. 78.47; H, 7.21; N, 4.36. Found: C. 78.64; H, 
7.09; N. 4.56. 

1251. Fouowingthcpocedunfortheprrpfntiaa d~atr3mmo1scakusin~tbeil~1eno1etherafuzropbcmml6 
yielded arude pmdua which VW purifii by flash chromuography (70:3O hexane:E120) to yield ttbyl 2- 
(diphenylmcthylen~ao)-4-oxo-4pbenylbatanoatc 26 u a white solid (475 mg 41%). The product was fur&r 
purifwd by rcuysmlintkm (1:l &xaac:Et20) to yield white crystals of 2.6 (430 q 37% froa~ 12), mp. 8&88oC. 
~oducc 26 hrd do following characteristics: IR (CQ4) 1735 (I), 1682 (s). 1616 (m) w-l; NHR (c~lq). 6 i-120 (t, 3H. 
J-7.1 Hz). 3.44-3.5s (overlapping d, ZH, J-7.2 Hz. J-6.0 Hz). 4.08 (q, 2H. J-7.1 Hz), 4.65 (dd. lH, J-7.2 Hz, 
J-6.0 Hx). 6.87-7.98 (m, 1SH). Anai. Calui. fa C25H23N@: C. 77.90; H. 6.01; N. 3.63. Found: C, 77.74; H. 

5.99; N. 3.74. 

Rcrctionr of 0th~ Ekctrophilic Glycint Equivalents with Punn in Methylrmu Chlarida. 
~~ Toatumdbocoanfl&equippodwithr~sti&gbaraadtubbcr 
sep~tn. containing the a-phenylthioglycine Schiff base 1S (375 m& 1 mmol) and CH2Cl2 (10 mL) wwls ad&d ‘GCl4 

(190 mg. 1.0 mmol) with s&ing under argoa. The mixtute was stirred fa 30 sec., then ftna (82 mg. 1.2 manol) was 
added. The adxtute was nimd at rocun temperature for 12 h. HPLC (80:2O McGH:H20 solvent) showed only 
unchxn~~gschiffbastlSprrstnt 
Q Following the sunc procedure I) l bovc using HgCl2 (270 mg, 1.0 
mmd)rad~gItnxrm~tueforl.Sh~ocllyknmQhenoncbyHPLC 
n. Tor25mLmundboamIbsk,a&paiwithrnrmgn&stirringbar 

and ~bbcr septum, containing ethyl N-(diphenylmtthykoe)-2_dimtlhyl~~~~~ 16 (310 mg, 1.0 tmnol) and 
CH2Cl2 (10 mL) wen added with stirring u&r argon TiCl4 (190 mg. 1.0 tnmol) and furan (82 mg. I.2 mmol). The 
mixnneara,~urwmPmparturrfa3h.~wardiluodwith~(25mL)radwuemrcadvrrithMa~xlO 
mL). -llX4ueousutmctswuetUmlizdwithNaHCG3andfiltauL lItcsoJidwuwasMwithCH2Cl2(s~)8nd 
the ftlttate was exuxXcd with CH2c12 (3 x 10 mL). Tbe CHzCl2 exm were dried M MgS04, fil&Kd, and 

M~ledinVacUa -nmfe&uwUpuTifkdbynasll ~yonrlcmxl0cmsilkagelc&tmduX.dwith 
70130 heuK:&G to ykld I cdodeas oil (105 tng, S38) arhicb was identified as ethyl N.Ndim&ylf 30 
from NMR data. Ethyl N.Ndimethylfunnylglycinate 30 had rhe following characteristics: NMR (q) 6 1.27 (t, 3H. 
Jd.8 Hz). 2.27 (s, 6H). 4.16 (q. 2H. J-6.8 Hz), 4.24 (s, 1H). 6.28 (d, 2H. J-l Hz). 7.30 (s. 1H). 
ma Toa25mLrcundbottomflask.cquippuiwithrrmgncdcsdningbar _ . 

and CaCl2 drying tube, containing the adimahyiarniaoelycine Schiff base 16 (210 mg. 0.7 mnol) atui CHzQ2 (5 mL) 
arUaddtd~th~giodormhuK(%mg,O.7orm0l). TlIetttixturewasstit&at~t~nucfa2min. HPLC 
CIO:30MtOH:HZOrdvau)sbmadthedisrppcMnccofdre~gSchiffbrreudchcfarnrtionofrpdPcanpowd. 
Ftm~1(48mg.O.7mmd)was~kkdtothcstitredtnixtu1c. ThetuixtmrwustMdattoantempauunfor24h. HPLC 
(7030 MeOHzH2G solvent) sbowrd be- as the only poducr 
a_hicthoxvnlmac Toa~~rwndbonanflrskcquippadwithrmagnaicstiningbuudrrubber . 
s+un was added a-methoxyglycinc SCM hue 17 (30 mg. 1.0 mumI), furan (1.0 mmol). and CH2Q2 (5 mL). The 
sdurioaWIUCOOlCd10ODCinmicc-wuabalbudTiC14(l.Onrmd)Msdded~syringe. AftefItirringu(PCundcr 
ugon for 2 h. the mixture wu poutul with vigorws stirring into cold (PC) satumtai 4ucous NaHCOJ (So mL). The 
mixnrrrwuhltaedthrou~r4.scmx0.5cmpld0fprktdCeli~,thefi1tapdwrswarhal~CHZQZ(10mL). 
the ftlultc was exuaaal with CH2Cl2 (3 x 30 mL) and the amlbined CH2Cl2 layax wae dried (MgsGq), hltard. and 
evaporated in vacua The cr& product was purified by flash chtomatography cm a 25 cm x 14 cm sib gel column 
eluted with 7030 hexanez&cr to yield bentophcnooe (90 q 50%). trcovefed a-amhoxy Sctd but 17 (120 mg. 
40%). and -19 (33 rn& 10%). Spaoll and analytical data for 19 lilt trcponcd above. 

Following Ihe same pmadun as above with Tii (2.0 mmol) gave 19 (85 mg. 25%) and bene (115 mg. 
64%). 

Preparative Scala Synthed, of Rodoct Schiff BUM Finn a-Acctoxyglycine Scholl Bw (12): otnd 

bcCdUm. To an ovat dried 100 mL round bottofn fluk equipped with a magnetic stirring bar and rubber septum were 
added the a-acttoxyglycinc Miff bw 12 (3.25 g. 10 rnmol) and CH2Cl2 (SO mL). Titanium tetmchloridc (l&20 mmol) 
was added at -78oC with girring under argon. The mixtuz was stirred for 2 min.. then the nuckophik (10 mmol) was 
added. Ibcmirrturrants~Ic-780Cfor3h.lhenwuportradinlofold(ODC)srtunrcdrqueaPNIH~(50mL). The 
mixnnrwuvigaaulyrtirrrdfa2min,lhenfilraedthrou%alcmx4cmpedoCCelitc. Thefilterpdwuwtiwi~J~ 
CH2Cl2 (20 mL) and the filuate was extracted with CH2Cl2 (3 x 25 mL). The CH2Cl2 extracts wtre &id (MgS04). 
fited. and cvapontal in vacua Tbc tiduc was purifii by flash cltmntognphy (7030 hcxane:*ha), 
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(1.45g.38%). Spccfnlaaduml@aldnt8for2Sm~rbo= 
m. Tor250mLmuadbUtan~aquippad~th~~gnetic 
sting & 4 l N&a spm wue &cd a-raoxy glycine Schiff bxsc (20 g, 61.5 -1) ti dichbmm&mc (1% 
ma_). ‘she solution WIJ & IO -7~ in a dry icehceto~ bath. lhur TiCI4 (I 1.67 g. 61.5 d) - a over 1 min 
tit)) sfig. m rnix~ we stirred for I rnin UUI ti aUyltim&ylsikne (8.431.73.8 mmol) was added bopwisC 

withstiningovalr&t. Themimnt-~u-78ocfor6hows,-lhar~a,ramttmperpt~andpound 
inm mti vlueau sodium m (300 mL). The mirntre - fiirtrad &mu@ Giis~ the Cetite was rinsed with 

tx2c12 (7s UL), ud tk hymn - stppltcd The aqueous laya wu exortd with CH2Cl2 (3 x KJOmL). The 
CH2CI2 layer was washed with w~ursud brine (I x 75 mL). dried OclgSW. fdtacd and evw-d in “aa~o. -me 
R&& - mj by Ifish c~tognphy on J 5 cm x 30 cm silica gel coIumn (9o:lO hcxanC:etha) to give 0~ 

allylglycine Scltiff base 24 (6.04 g. 32%). Spectral and analytical data for 24 = Rpared above. 
~ydroi@, md s~po&l~~th of AI&O Acid Hstcr Schiff Buts 10 Prcpuc a-bioo Acids: GeneA 

Rocedw. Too.1 MaqucousHCl(50mL)wasddtdthcSchiff~. Themixlor-stirrrdu~t=W==u~r 
nrg~n for 3 h, then - ~x.~hd wilh ether (3 x 25 a&) and cvapamal bt vacua The n&due was diuokd in deionized 

~~tr(2mL)~20464~eou~LiOH(1mL)wrsdded Thcmixtunw4sstid~~~~ until it became 
homogeneous. ‘RKpHofthesol~-sdjuslcdto~2bycscfulldditionof6MHQ. IoncxchangcmlnIAmbalitc 
IR-l2Q+), 2.5 g] wm &al urd the mixtutc - allaucd to stand overnight. The resin was ftltaed md washed with 
distilledwuauntilnopccipitcbeatsdbQarcdrllenrrtnrpk(O.lmL)dIhcrquaM~-ddedto5%cthanolic 

AgN03UmL). ‘Ihenfinwu~to6MulucousNHq~(X)mL).~fa4b,iDdhl~ Thefiltrate- 
eMpoMdiav8cwr,ykUthtmnirbodd 

. . 
D _ . _- Follatwing the’ gtnml @ the furanylgiyrinc Schiff base 19 
(980 mS. 2.94 M) - hydrotyscd with 0.1 M 4uc0cu HCI (SO mL) and sapo&cd with 20% qucous IiOH (1 mu) 

~yicMfuranYlglYChcasrdslksoiid. ThcfulanylglYcincwasncrynalittd 
2O!R.I (Xl.17 209-21 lot). 

from iq+mml(260 mg, 63%). mp. 207- 

. 
Rtauunm _ . _ _ A stifled alixaKe of 4-mcthoxypfKXtylglyciJX S&tiff 
base21 (65Ome. 1.74mmbl)ud 6MalacourHCI(SmL)wLhutbdatgenOcrrllluunda*~for65h. -r?te 
~~-cookd,dilutcdvithwata(25mL).udwlshcdwithE~(2xlSmL). lltcq~~~kya-cvaporu~ 
in “Ku0 md the *siduc - ruGsoW in wnttl(l5 mL). The pH of the solutioa - adju.& to pH 7 by ccutful 
eddidocrof209bq~~.Thcprocipimc-filkndud~franMm*,yieldQ~x~ylglycin 
u l white solid (275 mg. 81%), mp. U9-26loC (sub.), (lit.17 264-267oc. sub.). 

. 
c. Following he general pnxzdurr 2.4- _ . - _ 
hmxyphcnyl%yci= f&ff boJt 22 (I.@2 g. 2.53 ttmmi) - aplcQ with 0.1 M 4ueous HCl (50 OIL) md 20% 
4- LiOfJ (1 d) to @d erode 2,4dim*hoxyphenylglycine which - mqsUzul fiun -1 to yield & 
-0 &d as white aySmk (3a mg, 68%), rep. 130-13PC. 2.4-Dimcthoxyphatylglycinc showed the following 
c-s&: 1R (K8r ~elkt) 3320 @ro14 s). 3110 (bmul, s), 2020 (w). 16W(m). 1590 (s), 1305 (m) cm-l; NMR 
(mo. 0.25% Tspsmdhrd) 5 3.86 (I. 6H). 5.30 (s, 1H). 6.63 (d. IH. I- 9 Hz). 6.68 (s. 1H). 7.28 (d, IH. J- 9 Hz). 
MS (Fm). Cakd. fofCI@ljNOq+H: 212.0923. Found: 212.0927. 
$. Toa~mLroundbonomfbtskqtippedwithrmag&cstirri~g 
biUWCIt&kd nomypcophm ?h.+fT brrt 23 (1.43 g. 3.79 mmol). ether ( 100 I&) and 1 M rq;eous hydrochloric &d 
(l5mL. l5mmoU. ‘IhcmixturrwaJ~vig~lyrIrwmtanpaaturtfa4h. Tltela~annKpprotedpndthe 
e0KXIl hY= was UBWXaf with wUer (3 x 10 tttL). The COarbCd lrqlXOW IayerS wtn cc&al to 4oC. then sattint& 
4t=ous lithium hydrmidt ~ydntc (20 mL) wyu u&4. The mixttur was St&Xl af mom rcmparm for 2 h N 
which tb~ 111 of the solid hsd goons into rdudon. The solution was adjusted IO pH 7 by tbc &q~& ation of 
qtcd Ha. m cd&m then stood overnight in an evaporating dish to allow the amino acti to crytulioc. a 
cn& product WaJ filw, littsed with wwlttt (10 mf-). urd n~ryst&ed ffcat waterzethanol (2:I) to give a- . 
p wid u w fint white crystals (670 mg, 93%). mp. 210-21zoC (lit_lg 2WX). 

. 
4 TorSOmLmut~IbaamWcqu&dwithr~tic&ring~ 
~~~ycinaSchiPl~~(8.(#~19.~mmd).nhcr(~mL)ladlM~h~laic~(2OmL.U) 
m). ~~~~s~nramrtcmpcranmfor6haPs. TheIrycverswenscpa~~da~~d~4~l~y~w~ 
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