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-‘The ryntkxis of N-ryl dctivxtivex of y - keto - o - amino acids (3.45) by the xmiklkyhtion of 
I3dhbonyl compouadc with glyoxytic acid-amide xddwtx (1.2) in &x&cd. Tbc y - kcto - Q - xmino xcid 
bcriWives (4.9 wetc futtkt convctted to the cotmpondi~ butmolh (6.7) and to pytxxdylglycine (12). 

y-Keto-a-uninorcids~y-hy~oxy-o-unino 
acids UC natural occuring 8mino acidrM Thus 
Kynurenine and its N-formyl derivatives are important 
intcfnwdbtes in the metabolism of tryptophan.’ Recently 
fiuoybknine was isolated and clumcterixed from 
buckwbcat seeds.’ The y-ketoacids can be converted to 
y - hydroxy - Q - unino acids, which are more stable in 8 
y-ketone form. u to 0,ydkmino Dcids on reductive 
rminuion 8nd to hctefocyclic o-8mino acids on trut- 
ment with hydr8xine. We now report 8 new and direct 
ryntbesis of N-acyl derivatives of y - keto - a - amino 
acids rub I3dikctones and &ketoesters and glyoxylk 
uid-&&addlmrtsu~muerbls. 

Sulfuric acid is the most commonly used 8cid catalyst 
8nd reaction medium in unidodkyktbns. Its use is 
limited however to those nuckophiks which are stabk in 
tbcconceatr8ted8cid8nddonot~rifcondcn- 
s&on. stion8tbn or extensive decomposition. Ami- 
dodkyktbn of ~diitom or &ketucsten with u- 
bydroxyhipp& acid in concentnted sulfuric Bcid is 
poerally accompanied by deacybtbn ur decarbod- 
bxyktbn of the pfimuy formed product 3 &fine the 4 
- bcnzado - y - kctoacid 5. Thus re8ctiu a- 
bydroxybippuric 8&l with benxoykcctone. dibenxoyl- 
meth8ne 8nd ethyl benxoykcctate in concentnted sul- 
furicrcidpvechcsuntproduct,IbcN-kntoyl-B- 
benxoykknine (5b). Methyl rceto8cetate reacted with 
uaydroxyhippuric acid under tbe same waditbns to 
give uk~vutinic rid @a). Only &Xtykcctoae 
afforded b concentnted sulfuric rid the primary 
product tk N-beiwyl-/4Mkcetybkabe (3n). 

A mikkr reactba abedium which bu most of the 
advmt8gc of sulfuric rid (rtrom acid. powerful solvent) 
and is kss destructive is methaoesulfonk acid? Reactiu 
dibenxow 8tMl ethyl henxoybcet8te with u- 
bydroxyhippu& acid in me&uw4fonic acid rt loom 
tempenture ahdal the expectal primly pmducts * 
andYio75~d72%ykld.T&oroacetic~5dwhkbis 
evearweJkeracidtban methntrutlonic acid vu 8lso 
used successfully ia tbe unidodkyktbns of acctyl- 
Xetone. benxoylacetoIle 8nd diknzoylmethane with 
uaYdroxYilip@c 8cid and methyl u-methoxybippur8te 
(Ia &I. Very littk hydrolyses of the eater mp were 
observed in the last cues (4a. 4~. U). 

A mixture of 109b slllfm acid (v/v) wu ho 
fo4uldtobcuM!fuliotbeamidodky~ofrtive 

nwhykne compounds. In this reactbn medium tbe 
adducts of benxyl aubunrte and dyoxylic acid (lb) an 
beusultoamidoaIkyktetlleI~withlittk 
decompositbn of the rid hbik N-benxybxyarbonyl 
goup. Thus reacti- acetykcetom. benxoykcetone 8ml 
ethyl benxoykcetate with u - hydroxy - N - ben- 
2ybxycubonylg)ycinc in sulfuric-acetic rid mixture 
a&w&d N - bcnxybxyarboayl - # - dincetyl &nine 
(3b), N - beaxybxycubonyl - # - ktuoyl - /I - 
acetykknine (Xl and N - beaxybxyarbonyl - /I - 
benxoyhsp8rtic acid /34nonomethyl ester (SC) in 44.56 
ladU9byield.Intbeluttwocutt(JI,3J)am~nucof 
two isomers were obt8bed. Tritur8tbn with ether 
rilordui in each case one of the isomers in pure form. 

The amidodkyktbn of methyl acetoacetate and ethyl 
u-tDethy&&%Mue with methyl u-methoxy&Mr8te 
(t) and methyl u - methoxy - N - henxybxycarbonyl- 
glycinnte (2b) to &e 6.4f and I1 were best car&d out 
in methykoe chbride and carbon tetncbbride and b the 
presence of BP,-OR&. The use of mbydmus solvents 
minim&d the hydrolyses of the ester groups and the 
fommtbn of undesired hi&ducts. Carbon teu&br& 
was found to be very eflective solvent in tbe unidodk- 
yktbn of the acetoacetatcs probably because tbe krs 
polar tbe solvent, the morr enolic is tbe &ketucster. 
The endic form is tbe reactive entity in the acid 
catdyxed rmctions. The products obtained in the 
midodkyhtion0flhe~ waelccocdiplto 
the NMR a mixture of two isomers. The NMR showed 
two acctyl goups. Oa trituntion with ether the 
stereomen (r waAowly converted to one isomer. 

Theprimaryproducts38nd4obt8bedffombcnxoyC 
acetone (jr, f 8nd Y). methyl acetorctrte (3& * + 
and u) 8nd ethyl kaxoylacetate (3I.y) b8ve two cbinl 
centers 8nd cut therefore be obtaiaed u mixtures of two 
stereomen. One of the two c&l cenm is an 8ctive 
methinc group @a&on) 8nd will therefore equilibnte 
casay.l+ldemm.kir\ldtrivuivuof~ 
and @k&esters these products (3 8nd 4) an 8lso exist 
as ketc+end tautomen. Accordirrl to tbe NMR spectra 
1&rrirlittkilmyenolformsb3ladL7htreirno 
8bsorptbm below IOppm and the btegatbn of the 
/%methbebydmgcnis8pproximatelythesuneuth8tof 
the4@ogen.Tbetlrstsbowedrduubktaadthe 
KcondrqurrtetortriplctbtbcNMR.Inordcrtoprove 
tjmttheprim8typfahMs3c8nbetbeintefmediatein 
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a: R-#-M.; 
b: R-w-w-m 
a: R-Mo:FY-m 
d: R-m;rY-Ma 
l : R-M&R’=CXk; 
I: R-m;#-OEt 

h R-Ma:R’-m;#-PhCH,O 
0: R-W;R’-MaO;#-Ph 
h: A-h;R’=mW-mCh,O 
I: R-m;#-EtO;R=Ph 
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8: R-Ma;#-m 
b: R-#-m 

7 

a: R-m 
b: R-m 

tbcformr(ionotSwknIkrrrtionrwerecuriedoutin 
CWtcW8tdSUlfWiCXid.3C8ltd3gYQCdiSSdVCdill 
conculartal sulfuric acid. After ohr at room tem- 
pcntWCthCYlVCEcOnVWtdillhi&yiddSto~Ubd$b. 

Rthyl8BthyhatorettltcWUfoundtOnrtWith 
&drQxyhippuric acid in concentntal sulfuric rid to 
giVermixtureoftheackl98ndtkbutcnolidclO.ln 
carbon tetrdbde UKI in the pfaence ot BFfOEt, 28 

r 
M8cocttcH-coa 

MS Irk 

LCOPh v \ H(ccml 

0 

8 lo 

and 2b tucted with ethyl u-mcthykxt- to give 
Ilr and Ilb as mixturw of komcrs. lEciSomctSofllr 
wetc sqmratcd by fmctiod cryStdliaion. 

lk&&di~~yldanincdcrivui~c~3andthcN-acyl-/3 
- acywlnim (5) yerr found to cyclize smaothly in 
bOiliOg134ifOttbrnrdutionS8diUthCpmcflct 
d /MSpbumkncsulfonic acid catdyst to the butetd& 
~~7.Tbcbutcndider&wonlyonechinlocntamd 
thdorc Stcfco~ UC not posslbk. Howem. in the 
accofIknonsymmcaicrlN-knzoyl-B-bcntoyl-B 
- acetyld~nioc (3e) cyclization to the butenoiidc 6 
adtdrmixtuftoftwoiSomtn(cMdYiothcr8tio 
of I:3(acawd~totheNMR).Ttitudonwithcthcrar 
crystdIidon~~pafcYwhikcbromrtoqrpbyd 
the mother Iii pve pure (c. ?lke butenolidc h vu 
htnbtrdytiCdyhydrolctlUl!dOrkcampoadiprU . s bclKmdo-s-~~butyrolrctonr8.onlythect 
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a: A=Ph 
b: R- PhCtlaO 

hctone was obtained in the catalytic hydrogenation wbik 
treatment of tbe lJrctoacid Sa witb sodium borobydridc 
afforded a mixture of tbc cis-rmnr lactona 8.” 

The diktoamino acids 3 were futtber reacted witb 
bydruine in mctbanolic sobttion to give the (pyrazolyl-4) 
glycinc dcrivrtives (IU, 12c. 12% I* and la) in 5&8lM 
yield. The benzoyl @oups in I2b, I2e 8nd tlr were 
removed by acid hydrolyses to &e the amino acid 
bydrocbloridcs wbicb were converted to tbc free amino 
acids 1%. I24 ad 121. Acid hydrolyses of the N- 
bmtoyluninorcids3.4orSin6NHCIlflordedrbe 
bydrocbbridcs of tbe y - ho - u - amino acids 
jhxtyl8laninc (13d 8nd j3-bcnzoyl8hninc (13b). The 
hydrolyses of 3 and 4 were accompanied by dmcyhion 
to give the mono&et0 - a - xmino acids. 

JtCCXH~HC~ RCOCHCOR 

I I 
NH1 H2N-4H--C&H 

13 14 

&R-Me &R-Me 
b.R-Ph b. R -Ph 

Treatment of the N-bcnzyloxycubonyl dctivatives 3b 
and 3d witb bydropn bromide in acetic acid at room 
tunper8tufe lflordcd UK comspondiq &/3 - di8cyl - 8 - 
amino acid bydrobromides 1C and 14b. No dcacylation 
on carbon was o&&d under tbc conditioos of bydro- 
gen bromide in acetic acid. 

-AL 

GaeraLM.psxreunawrecte4TkIRspxcwxwcrercca&d 
oaxPxrkiu-Etmxr237~toa~~:NMRspxctrxwwx 
a&aiDxdoorVxfixnT4O qWmmuer.Ckmialshiftsxfx 
reported in ppm dowad fmm TMS. 

Axli&&fuioaI of IMaamel axd /J-kuaan 
Pmced#lv AXcmWm& Wttq a&a (SaffWfc, 

mahxnax(fo& aad r##onm&c). to x CaoM mtn (ice- 
wuxv)d 1rt1.936:0.01 mak)ilIamc lt$o,t(Ioad arc&%%) 
lbxfc wxs ddcd lhc xctin mxulykax campoexxt (O.Ol- 
O.OOmo(r).AltarQriPlr~ccmg.faQbrtbcrolnru 
poured ~IIIO au&d ice xnd cxtrxcaxd wi& RtOAc f2xlJmt). 
nix OfExaic lot0 wxs wxshed with wxtw I2x5Omll xad 
~tnrled wick NdKO, q OX2Sd Of i O&U SOhi. The 
NoHCO, soln was cookd. hdilkd with cuu. Hfl rod 
mxmcted wilb EtoAc f2x 75 ml). I: wxs dried OYQ r&?o, 
Mdcvxporxlcd. 

.: A-R’=Me;#-tt 
b: R=R’-Ma;R-Phco 
0: R-R-Me; R-PhcHX) 
d: R-R’=Ph:R--tt 
.: R=R’-Ph:#-PhCO 
(: R-Ma;A’-f’h;#=tt 

0: RIW;#-Ph;#-PhCO 
h: R==66e;#=Ph;#=PhCH& 

l-be sxms procaiorc wu used wilb aulhuuudfonk rid 
(IO ml Rukx puriss) mad aidwnurrtic rcid (IO ml). 

FrocrdU~ &Jrlfrrir-M& orid micfwe w%v/v). To a 
cookd soin of tb (2.236: 0.01 mok) in l&SO,-AcOH mixture 
(IO Ed of x Ia Iota v/v) ltlxre wxx xddcd lbx xctivc mxtbyknx 
componxnt (O.Ol-O.O2mok). The mixture wxs tfextcd xs dxs- 
cfibl!dxbovcmproccdaA. 

PIDcdrn C-BF,.OEt, ix an M Jdonu. to X XOdXd 

mixtut of t (2.246. 0.01 mok) 01 t) (2531 0.01 mok) in xn 
inal solvent (300. CC&l there wxs xddxd thx yr(rulhlc 
compoaxa~ (O.Ol~.O2mok) folbwed by freshty distitkd 
BF,.OEt, (2 ml). After SW ovemi@. at roam Icmg.. Ibc Jn 
wupouraiimotxusk4liceMdcx~riobEloAc 
(2~7Sml).Tbc~h~wuw~wilb~.N~CO, 
q(2xUmlofxS%ro)n).dricdo~~,md~csd. 

N-~~----~~&cf~)wuprrpucdfromIb 
(1.956: 0.01 mote) and xcelykcxtoac (2.06; 0.02 mok) io coat. 
H#O,(tO~)xcawdiqtop#cdurrA.TbccnnkpmdWwxs 
uitunlalwithdryetber62crcduldcfyrrrllizcdfmalRto& 
pxtrokum etbxr m.p. 139 (62.3%). IR WBrk 3260. 1736. 1710. 
IUJ 4 IMOcm-‘: NNR fDYSOd& 6.l>7.30 fr. 6H. ____ _._ .___ 
PI t NH). J.4M.03 &. IH. Cli). 23 (#;6H. CH& (F&d: C. 
a6l; H. J.cI; N. J.27. C,,H,,NO, requk C.6oA4i H. 3.43; N. 
3.27%). 

Tbcsalnecompmlndwualroa4llh4tin~yiddwhcnI~ 
was reacted wilb accIybcetonc in lfworOUric rid (IOnbl~ 

N - &ruybxycwboa~ - @J - dbcuybLaahe Ub) was 
prepucd from o - bydroxy - N - benxyioxyarbonyll)ycinc 
(2.23 6: 0.01 mok) xnd acctylrrconx (206; 0.62 mok) in H,!& 
AcOH mixuuc (IOml. IO% sotution) xccordiq IO pnadurc B. 
‘Tbx audx product wxs friturxted in ctbxr~kum e&r. 
tUtcfed xnd aystxllii from EtOAc-hexxnx: m.p. I2CI2.9 
(44%). IR fCHC1.L 3410. 173W710 xnd IJZOcm-‘: NMR 
tCDcI& 6 7.90-7.6s tm. IH): 7.34 ts. SH. WI. 6.01 (d. IH. 
J-6&). S.12 ts. 2H. CHJ. MM.93 tm. IH. 4.45 Id. IH. ~. . . .~_ ~___ 
J = 3 c/s). 2.36 Cr. jH. CH,).Z.23 (s. 3H. Cifj. (F&ml: C. S6.33: 
H. S.74; N. 4.66. C,,H,,NO, requires C. X63: H. 3.36: N. 
4.36%). 

N-Buoy/-&I-dibawylaIdwWwasprepudfmm 
&droxyhippwk rid b.75 6: 0.05 mLlk) aEd diilwylmetbwc 
(12.3 6; 0.01 mok) in mclhvwffoaic acid (36 ml). After s(iiil 
u room temp. for 24hr I& soln was tnrtcd u described in 
procedunA.‘l’beaudepmductwastritum&dwith&yekrto 
6ivc 15.3 6 03.3%) d product; m.p. 2OMD4 @tOAd; IR (KBr): 
3360.1736.t666 and t33Ocd; NMR tDM2fM,l: 8 6.71(& tH. 
J - 8 CM, I.ZS7.16 tm. MH). 6.66 tD. tH. J - IO c/a), J.3M.33 II, 
IH). (Foundz C. 71.22; H. 4.62: N. 3.4s. C,H,,tdO, rcqukesz C. 
71.61: H. 4.n; N. 3.49%). 

N-Barlbrln~~-M--~I~W~Wwxs 
prepuxd from Ib 0.236; 0.01 mok) xnd diiytmeti , 
(2.421; O.Otl mok) in dry Cuba (SOad) and BF,OEc, (2nd) in 
47%yid6byprocabc.T?leEtoAcsofnwaa6kredfmm 
itldabkmuairl.dried8odcvbpaued.lEtcnukpfodlctwN 
tritmIcdwirbefkf.~aadcryrtrDifmalf3lo& 
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bcxxoc. m.p. IbclW IR (KBr): 3300. 1710. 1600. ISSOcm-‘: 
NMR (DNV): 8 930-7.06 (m. ISH). 6.39 (d. IH. J - 9ds). 
SM.83 (m. 2H). (Faund: C, 69s If. S.02: N. 330. CIHI,ND, 
rcqttirw C. 6959; H. 4.91: N. 3.2%). 

N-~~-8-~~-b_rmtbhrbu(SI)n,okrined 
ill @% yield by reutia# dydroxyhippwk rid (9.7Sg; 
o.OS mok) md knwbwoae (l63r: 0.1 mok) ia HSO,AcOH 
mixtwo (SOad. lO%i xccarditu IO-procedk B. bjos~ of the 
produd pr+iwal from lbe mixture xlld vu fulefed uld 
lrhtnmd with dry c&et (12.39ti. The IIltnu wu UcJled 
~topwe&reB(o&c-ranMomlcro~of2.646 
(cocrl ykld IS.02 9; 99%). It wu uysmlbd from EtoAc*uac 
m.p. 116111; IR (Kk): 34a. 3300. 17% 1100. 1649 ud 
ISSOcm-‘: NMR (DUB&I,): d 9.1 (d. IH. J - 7c/r), 8.76 (d. IH. 
J-7&). 8367.35 (III. IIH. Ph+NH). S.94-S.20 (EL 2Hl. 2.36 
(a. CH,&. 2.20 (L kH,CO). (Foundz t. 67.e H. j&; N,4.32. 
C,&ND, requires C. 67X3; H. LOS; N. 4.13%). 

N-Barotlar)arbyf-b-VWf-b-=aIWuluUI) 
wu prcpucd from a - bydwxy - N - benzyloxycubm~~yci 
(2.2S 9; 0.01 mole) Md beluoybatonc (3.24g: 0.02 mok) ill l 
mixhnr~fH,SO~lscOH(lOml)~cop#cdunB.Tk 
crude pmduct 2.036 (S6%) b 1 mixhlrr of two serwkomcrs. 

IR (KRrj 3300.1720. IddD md IJSOcm-‘; NMR (DtiBO-d,): 8 
8.2%736 (m. IH). SW.47 (m t s. 4H). 216 (a. 3H). (Found: C. 
U, H. S23; N. 3.7s. C&,ND, rcq+a: C. 6S.03; H, S.Ip: N. 
3.1#c). 

B-NrlllN-kruo~-8-aOM~~~~e(j3cl~~ 
araixnrrof~ooirolwnhom~x~rid(l.~9: 
O.Olmok). melbyl Mwweule (13ml: 0.012mok) ud 
BF,.OeC, (2 ml) ia CH& (SO ml) & IO prowbe C. The 
c?odc&dkpmdwt(31)rutfiluwdwilbdryu&rtorivc 
0.986 (M) of pure rdd; mg. IdblW (~Ac-beuac): CR 
(KBr): 3290, I710 (SM. Iloo. Ia ud IS&m-‘; NMR 
(DWO& I: 9.06 (4 IH. NH). 8JI (6 IH. I- IOclr. NH). 
blC7.SOb. SH. PII). S.IS (d d t, IH. CH). 4.37 (6 IH. 
J - IO c/s. CH). 3.73.3.10 (a. s. 3H. O&I. 2.2S Is. 3H. MeCDl, 
(Found: c. ns: H;S.ze. ii 4i2. C,s(,,iiQ le&res:-c. Si.jj; 
H. S.16: N. 4.76%). 

b-Nahrr-N-baulhr)u~)11-b-~~~eU) 
vu obdued u I mixtluc of two iwmcn by rcs& 0 - 
hwxy - N - beaxybxycuboay~ycioe (223 I; 0.01 mok) GUI 
methyl UMOUX~IC (I.3 ml. 0.012 mok) in CH&ll Isd ia tbc 
~accdBF,.OE1,Oml)rccadisllopocedlrcC.Ibccrrdc 
pmduu 1249 (SS.I%) vu pwi6cd on l siik8 cokmll uIk9 
CHCI, u ckm (I& komen did ao( wwncr). fR (CHCM: 3400. 
l7SO iwik) MOO md WIcm-‘. NMJi (CDCl,) 6: 736(s. SH. 
PI). 6.99 (d. IH. J - 9 c/r. NH), S.14 (s. 2H. CH@). S.I I-4.U (m. 
IH, CH). 4.23 (m. IH, CH). 3.70.3.73 (s, s, 3H. OMc). 22S (s. 
3H. N&O). 219 (s. 3H. M&O). (pooad: C. SS.Q; H. S.74; N. 
3.99. C..HJ(,,NO. rcauirw C. SS.n: H. S.3Oi N. 4.33%). - . . 

a-uhtrN--barotl-B--~~nrnr(II)wu~ 
as? aixnuc of two dirtuJcomeJs by nwtiq &droxylli$qwk 
22:~ 0.03 mok) e +~yl eybuc (6.336: 

awlbauBomc rd 8caNdrpl to pcoc&re A. 
ThecNdepexluawutfituwdwiIhdryelllefIogive8g 
(72s) of I whiw solid; m.p. 171-173; IR (KBr): Woo. 1730. 
l67W6SO xod IS&cm-‘. NMR (DYSWJ 8: 9.4M.21 (m. 
loH. 2 MO). I.%-S.00 (mt 1. 2W. 4s3.6 (9, 2H). 
lJood3 (m, 3H). (FouDd: C. 64% H. S.07; N. 3.93. C&,NNo, 
raqairexz C. 611.03; H. S.19; N. 3.79%). 

fl - 6fhyf N - mrboayt - fl - bawyfupwfme (q) 
wu prepwed from lb Md eIbyl kaxeybcemte (3.949; 
O.O2mo&,inrmixat~ofH,SD&cDH~toprocah 
B.Tbemulcpcoduc~wxxeittuedwitbCHCl,tonmowr 
smxIlalmaliwofMinnahbkmuuixl(bhddwtolknzyl 
cpbutr oil dyoxylk rid). The midas obmiwd after Ihc 
rrnronlofchtCHCI,4.~6(J6S))wrraimrrsd~~~ 
to 6ivc I.18 (14%) of l whiw aolid m.p. lZCl29 wbkb k 
scwdiqlotbrNMRoaed&ctwoweomers.IR(CHCl& 
)(oo. 17SW670 rad ISlOcm-‘. NMR (CDCld I: 9m (a. IH). 
6.167.33 (m. IOH), 6.3U (6 IH. 8Js). S.4&S.O6 (stm. 3H). 
4.37-390 (q.2H); 130066 (1.3H). (Foaodz C. 63.I(; H. S39; N, 
3.69. CI,H~,ND,rcquircsz C.O.lS; H. S.3Oi N. 351%). 

Nah~N-batorJ-AB-dhc~~e(~ruprprrrd 
by noctin# methyl a-maboxyhippunle (2231; 0.01 mok) with 
aceQ4uelone (151; o.olsalak) in TFA (IOml) w to 
pDCdltRA.TlwlEUU8lUUdCpaoductWU~~dry 

elk (0 &in I.31 6 (4%) of a white sosd. m.p. Ilbl IQ. JR 
(KBr): 3370. 1746. 172% l6yI wd lS2Scm-‘; NMR (CDCl,l d: 
9.12-7.33 (m. 6H. Pb+NH): SJ) (q, IH). 4.U (d. IH. J - I&). 
3.73 (1. 3H. 036~). 237 (8. 3H. MO). 228 (1. 3H. M&O). 
(Fouod: C. 61.69i H. 6.03; N. 4.96. C,,H,,NO, rcquire~: C. 6l.W 
H, Sm. N. 4.81%). 

MahyI N - bazykuycm6tw~ - jlJ3 - dimvWmhlr Mb) 
was ohioed by rue* methyl o - mcthoxy - N - kn- 
zyloxycarbomyldyciaur (2539; 0.01 mok) wilb Kuyhume 
(1.29; 0.012mo&) in dry uber (SO@ for 49lu xaordiq 10 
proahcC.lk~oilrup&kdanr8aisilahmn 
(1001) xad clued with CHCl,. ‘Ttituntion with aba PVC I.236 
(4#of x white solid m.p. 7&V. fR (CHClJ: 3410. i7lS (ride) 
xad WScm-‘: NMR (CD0 8: 7.37 (a. SH. PM. 6.0 (d. IH. 
J-II&). U&4.92 (m; IH).-S.14 (s. 2hi CH& 4.46 (d. IH. 
J - 93 c/r). 3.70 (s. 3H. OMe). 230 (s. 3H. M&O). 2.22 (s. 3H. 
MeCO): MS (HR): a/r 321.1278 C,&NO, c&d. 321.1211. 
(Poud:C.bQ.II:H.S.~N.4JdC~~NO,~:C.S9#: 
H. S.96; N. 4.36%). 

lbtumCCrtaWXX&OObthdbyUUcrtrri&ltionOfIAC 

acid3bwilhmububnlMdrothuicwid 

hfahyl N - bawyf - ~34 - dJbtaoyfd~hI8 (4~) yu 
OnDond from metbY emclboxYllbwuc R2)r; 0.01 mok) _ __ 
ind= dibmz@nclbr& (2.3s~: O.Ol2mok) ia ?FA (IOnto 
aaordh#IoprocsdunA.Tbrcrudenctifnaioawa 
trimmed with dry etbm lo dvc 3.433r m%) of I while 
uydlino mu&: m.p. lSP~@tOAc&xooe); IR (CHCl& 
3420. 173s. I660 amI IS8Dac’: NMR K!DCM d: 6.2S-7.2S (m. 
l6H, 3-i NH). 6.4 (d. IH. i- 1J cl;). s.6i (a. IH). 3.7s is. 
3H:OMe). (J’ouudz C. 7226; H. S.33; N. 3j2 C,,H,,NO, 
reaoba: C. 72.a H. S.10: N. 3.37%). 

pnpuei by mai& methyl lv&hox~ 0.23r; 
0.01 MI&) with bmwylwmonc (1.701. OBIOS mok) in TFA 
(lOml)rcadinlcopoccdrmA(U&).lri~dcbraudc 
ncutnl fn&oa pn 2369 (67%) of x wbitc rdid which h 
& to Ibr NMR x mixture of IWO itomen (asp. IOI-llr). 
fR (CHCl,): 3420. 1720. MS. I660 lad IsUca-‘. (KBr): 3410. 
l72S. 1710.1670.1650. MO. IS00 rad lS2Ocm-‘; NMR (Cm3 
b: 8.3G7.29 (a. IIH. 2lQ1 t NH). S.765.39 (m. 2Jf, ZCH). 3.73. 
3.69 (a. s. 3fi. OMc). 2.39. 2.27 (s. a. 3H. MO). lo DYBOd, 
hue diwiac! NH mLu ai 9.13 (d. J - 6 c/s) and 8db (d. J - 8 c/s) 
were obsuved (I:1 rho) ropponial&prwakxoftwo 
ismen. (Foand: C. 67.63; H. S.43: N. 4.22. Ca,$JD, feq* 
C. 67.93: H. S.42; N. 3.M). 

nus8mcproduclwu&oowKdinoaiyl3%yield* 

COlO$kX~TbChltWWUi&CdiWlUia42-%%yidd. 

akah~N-_~-b-r~~~(Ic).Anll 
PounQd xuxpcnxba d m&i ococcbx- (2236: 
0.01 mok) and melllyl wet- (1.749: 0.01s mde) in Cct 

oftwiwmal.OolrimIim*dry~~mix~c*u 
rlprty~UlOVatdtOCldUW~~.~ 

maaawdchcmo&rliawrsnvc6l%drcws~ 
producl. m.p. I l&l lc IR (CfiCl& k20.172) We). IUS. I660 
d ISWcm-‘: NYR ICDCU 8.0%7.10 (m. 6Jf. Pb+ NH). S.S9 
(d of d. IH. J : 4.S ii - 6&,. 43 (d, Ili, J - 411). 3.83,310(& 
r. 3H, OYc). 237 (s, 3H. ycco). US (HIU: 48 #l.loW (u’). 
C,,Jf,,ND, c&d 307.19S4. (Feud: C. 9.61: H. S.47: N. Uo. 
C,,H,,ND, requh: C. S9.63; H. SU; N. 456%). 

If 3ad of BF,‘OKI, wu uned iu reaction. an ropccbMr 
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qtmntitydrtlWcompuaeatwasiwluedoatrinrelionwilb 
ether (m-p. 1013. fk NMR d Ibc ktter rq#r best with ths 
~fomdlc IR(K8r): 3410.3310.1725.16.9~ 152Scm-‘: 
NUR lCDCl.I (: 127 Is. IH. fCX.aHl. 7SS-7.03 Im. 6H. Pb l 
~~,n..n~dlH.J-I).~~~~3H.o~~3.~~8.3H;dYc).~41~ 
236(*r3HLltwdfamJmlv~~~Iolkketo 
fom Ic RIMR). (Focmd: C. 38.3& H, S.S% N, 4.63. C,,H,,Nos 
requira: C. U.63; H, S.87: N. 4s). 

N - hwyl - fi - rcaylddat (Sal was pwpued from lo 
0.8s 9: 0.03 muk) end olelhyl #(owctltc (616; O& mdc) in 
cooc.HY!lo~0Oml)eccerdhtopraedweA.Theyieldwu 
3.OS) CiUti,: m.p. 1W (f&m limunel. I&” 13&h’. IR 
ICHCIJ: 3420. 1723. IW. 1600. Is30 end IJlOcm-‘. NYU 
iCfXl5 I: l0.j (vb. I, Co,& 7.2U.0 (m. 6 Pb + NH) 5.04 (q. 
I. CH; 1 - (c/s); 3.22 (1. -2. CHI. J - 4 C./S): 2.17 (s. 3. CH& 
(Feundz C.61.05: H. S.42: N.6.03. C,,HH,.NO.rc9uiresz C. 61.27: 
il.S.57: N; S.%%). ‘- .- - - 

fhm the neutral fmcth. amfhy( N - benzoyi - B - 
amyhbdw was i¶olucd (2.19s: 29l6) m-p. tr (Iron EfoAc 
and kunc). IR (CHCI,): 3630, 1750 cad Ibtocm-‘. NMR 
(CDCI,) I: 7.3-9.0 (tn. 6. PII + NH). S.OS (q. I. CH. I - 4 c/s): 3.6 
(s, 3, CH& 3.25 (I. 2, CR,. I -Cc/s); 2.2 (s. 3, CH,). (Found: C. 
y.)H, dol; N. S.n. C,,H,,NO, requnn: C. 62.M H. 6.41; N. 

N-‘beazayf-fl-&~~yMaaiaa(%lwupreperedfrum 
&drurytdppWk wid (J.us#r: 0.03 muk) Md clbyl bmzoYl- 
m (11.S39: O.(#mok) ia CWIC. H,So, (3Oml) ucardhg to 
prucedureA.TbecNdeproduccwesuitmuedwitbdryabcrIa 
&e l wbii solid (7.266: 6l.S%) whkb vu contmninsted, 
eccordim to chc NMR. riib U Tritunho wiih CHCI, pn 5.06 
(56%) of fbc pure prod~a; m.p. Itl-lU2? lit.‘.” l82T IR (KBr): 
3300.32%-2900,1740,l730,16% cod MOcm-‘; NMR (DMSO 
&I (: 8.71 (d, IH. 6clrl. 6.17-7.1s (m. IOH. 2 PbCO). S-U.63 
(q. IH). 3.63 (d. 2H. J-6&). (fhnd: C, 61.23, H. S.33; N. 
9.71%). 

TksemepruductwuJ~ubrahedbyreecthSbenzoyC 
rectone or di&azoylmethe wi?b &~ydruxyl@&c rid ia 
H~~UXXNdk#tOprW&UCA.TWWltd~witbW8lC. 
H,SO,forr)hrumomtcmp.hdcdS~74%riJd. 

o-~ido.~-~~~-y-m~JI-A”-bYICII~ 

fotmoL~by~dis~8od~by 
dicapl.l’btsolawuwm&dwitbwua.Na?ICO,aqU%. 
2sml) dried ovu M&so, Md cnparntd. The residue vu 
tdunIcd with ether and uydizcd from RlOAc-belme: m.p. 
lUlSO’(71%) IR: 3300 (NH); InO. IIIJ, 16s (CO) cm-‘. NMR 
(CDCI,): 8: 6.42 (bs. I, NH); 7.4-8.12 (a. SH. Ar) SJ5 (q. IH, 
CH. J - 7clsl. 2.3s (s. 3H. Me) 152 (d, 3H. Me. J - 7ck). 
(Found: C. 66.32: H. 4.99; N. X37. C,,H,,NO, requires: C.64.w: 
H. S.05; N. S.yIJc). 

o-BeRtaknido-B-bawyf-r-#ha~-A”-hM#li& 
Wb). Compound k -03 r) wis su&ed io (br conditioar u 
described for (I: I.731 02%) was obbined. m.p. 211. (from 
RtOAc-heunc). iR (K&i 340.176S. I665 shi l6h cm-‘. NMR 
(CDCI,l 8: 6.32 (s. I. NH); 7.s7.8 (la, IO. Pb); 7.6 (s. S. Ar)); 6.47 
(r I. CH). fFaurd: C. 7S.OS; H. 4.40; N. 3.92. Cs,H,,NO, 
requims: C. 7S.lr; H, 4.47~ N. 3.63%). 

lXmu6yf N - bauybxyrar6ua~ - /3 - acuyhparura (a) wu 
obhaed in 72% ykld es l mixfure of two iwmas (ail) by 
nrcipr2bWithWlbYlrcCf4aCeUW ieccl$8adintbepmeace 
d SF;ORt, m dessrii in prucedures C. NMR (WC&) d; 7.4 
(L SHI; S.94 (d. 1 = IO. IH); S.IJ (8. Uo. S54.91 (m. IHI. 4.26 (d 
if 4. J I - 4, &, - 0.5, IHP 3.7s -i73 &. f.3Hl; 2.32, ti (I ,. 
3Hl; I& (CHCLI: 3410. 3hf1 &II. 29M. 1720. Ia- IS10 &II 
cm-‘: MS (HRjndr 337.119l:&. far C&N& 337.li61: 
FerenelysisrbepreductwespwiWonrhorisilcdumnend 
elmod with CHCI,. (Foundz C. 56.87: H. 6.14~ N, 4.09. C&No, 
requires: C. 56.91; H. Sm N. 4.M). 
o-B~~-8-~~-v-~htlA--bu~((c) 

ordo-~~-~-acdll-y-p~llA*-buaolirlr 
l(d). The dhereokameric mixture d k (4.5 8; 0.01 I mole) was 
&cd to IIIC boil& adn of NSA Ml0 mr) in 1,2dichheh 
(PO ml) and Rlluxed ovetit with -@epic removeI d waz 
lh soln was washed with wnter. S% NeHCO, eq dried over 

&SO,aadcvapowd.NMRspcaumdt&audemixaue 
(4.41) iedhled lbe presence d Iwo isomefic butenulii (cc Md 
6d)in&efhuI:3.Afterwituntieowi&etbcfeadreayu& 
lk&afmmfXMcpure6dwasobmiaaiWM4~4L?%)mg. 
l19-1%‘. IR (KBr) 33M. 1760, l%Scm-‘. NMR (CDCI,) ): 
as4 (s. IH, NH): 723-6.0s (m supcrigporcd u 7.4 by s, IOH. PM 
620 (s, IH. CH); 2.10 (s. 3H. CH,). (Found: C. 71.10; H. 4.62: N. 
4.3X &lf,,NO, requires: C. 7la H. 4.71; N. 4-M). 

Tbc solar frum lrinirelioa end uyslelli&oo were cancen- 
tJdMdtbcfClidUCW~cbromrIOpp4CdOOlbridl~~ 

(391)~be8rWuelueuIalbe&stlofreclionetlllOml. 
pum6rwuabtaW(278mg.6.5%,m.p. IWUremRtoAe 
huene). IR (KBr): 33%. I7SS. I720 sb. lblocm-‘. NMR (CDCIJ 
8: 6.32 (s. IH. NH): f.t(l.1 (m. IOH. Pit); S5S (q. Ii. Cf& 
J = 7 c/s); IJS (d. 3H. CH,. J - 7 c/s). (Fuundz C. 7l.m H, 4.69: 
N. 4.43. C,,H,,NO, nquim: C. 71.02; If. 4.71; N. 4.36%). 

o - lJauddo - JJ - mbomahoxy - v - muhyl A* - 
bandUe( IOrlwuwatedwitbNSAIZOOumlioboilh 
12dichbktb;; iihd, as dcmibal forea y&Iii 87 
beazunh-/3-cubomehxy-),-me1I1ylA--Meaolidc 
cloeu, 36%. m.p. 123’ (from MMc-bexu~l. IR IKBrl 3300. 
1760, in. 1655 &n-‘: NtiR (CDCI,) ): 6.4 (S: IH, NH): i.M.1 
(m. JH. PM. J 40 la. Ill. CH. J -7clsl. (Fwnd: C. 6l.Ok H. 

83%~ m.p. 135. (from R~OAC-&MC). IR iKI!r) ho; 1763. 
Wcm-‘: NMR (CIXIJ 8: 6.6 Is. I. NH): 7.U) In 
rupchposed ti 7.3i byr:~lOH. Pb); ii0 (t; 3H.-cH,. J -7&h 
k?u ; ~.XJ& 5.12: H. 4.06. C&,NO, requues: C, 68.31: 

..:.. . 
o - Beaumid - 7 - m&yf - A@ - baradidr (Ia). A mixlun 

of se IS&l end ~e8pllmknesulfonic rid (O.sr) ill l.U- 
oicbkro*huw OlOml~ vu relluxed 0vemi#lll llle weter 
forrnsdwesremuvedbyeraMmpkdktilkthendueppcdby 
silia *I. 7ht soln wu con~otrurd end the residue wes 
chmmeto6rephed oo Oaisil column 07Ogl usin mecbykn 
chide as eluent. Tbc fraclioas 6 10 I I conteined purr h 3.316 9 
(72%); m.p. &7e. IR (KBr) 3320.1750. I660. I6SOcm.‘. NYR 
(CDCI,) 6: 8.3 (s. I. NH); 7.3-7.1 @I. 6H. Ph t CH); J.2 (ocw, 
IH.CH. J-7Jsend 2ch). I.5 sld. 3H.CH,. 3 -7ch). (Feuad: 
C. 6S.90: H. S.311: N. 6.31. C,+i,,No, rcquim: C. 66-n; H. S.10; 
N. 6.4S%). 

o-Bllrunido-y-p~~-A--b~~~CR). Amixfure 
of % (III end ckuphmknesulfonic wid (0.11) in 13-d& 
bruehat wu treeted es dcuni dove. The cnbde dud 

wes crysrrlli from EMMc: m.p. IW (49%). IR (CHClj: 3380, 
1770, 16#) eed IOOcm-‘: N?dR (CDcI.I: 6.10 (s. IH. NW: 
6.6-7.35 (III. IIH. At+Cff); 6.14 (d: IH, CH. J-2&). (Pa&; 
C. 72m H. 4.5s; N. S-06. C,,H,,No, requires: C. 73.1 I; H. 4.6): 
N. S.02Ul. 

0 - Rdnmmi& - v - ldrohcr~ (I).” comoound 7a 
(Jlml)wubydrorartsdiaMcOHrdn(~O)oml~PdC 
umlyst&iOm@inrPurAppuetus.AfterMretionead~ 
~nlioa. the residue wes uystehd from EroAc-bexeee ykm 
pure ch isomer 469~16 01.5%) m.p. 137-W. JR (KBr) 3320, 
1760, IdJScm“. NAlR 0Cl,l I: 7.&&O (m. 6H. PII + NH); 
4.4-U (m. 2H. CH); l&3.2 (III. 2H. CH& I.49 (d. fH, CH,). 
(Found: C.%.O& H, J&3; N.6.41. C&No, requiresz C.6S.7): 
H. 5.%: N. 6.3W). l’be mahr liq& wu canuatmted. T&e 
spectnlbarunootkemidue(6Oml)iadhtedtbepreser,ced 
lbesemecompound. 

Wh~(4.II]wessubjecfadto1bertdu&awi1bN~H, 
&II) ia MdlH (66mll a mixture of twu isume& tdom 
(3.44~9Mlwcoohined.TbeNhfRspecnumiaMISods 
huwednvoYc@eupsillrl:3r8rh 

AftWtbrfhI~sthUhllhomEtOAC.rbrerYrlJzinr 
productobcripsdbsdrretiudI:lofthetwuiaomrrs~ 
incbcmotherliquid.tbsretiuwu l:9.Fours~ceuivemcrys- . . 
hlluumaof~~cropofcJy~s&evelhemorepolu 
iwabuin8pureform(SJm@whkbkeuumedtubefmu 
isomer. m.p. IW.‘* IR (KBr) 32%. 1773. I649cm-‘. NMR 
OClsl d: 7.M.O (m. SH. PII). 7.W (vb. IH. NH). 4.7-53 (m. 
2H. CHI: 2.1-27 (m. 2H. CH& I.46 (d. 3H. CHJ. WtuwJ: C. 
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U.09~ H.S.93: N.6.49. C,Jl,,NO, requircsz C.65.74; H. S.R N. 
6.39%). 

nlemidwfraullhemolbcrliquidhallbeRrlIcryst& 
kuioawucrysUizedrcvenlhcsfromW.k-bexaae 
yieldh6purec&homer,idellaialm8nm9euslorbuobcrind 
byacrlythlbydrqrartiond7a 

2-Bauuli&-3-muhm~acu(9)~l?o-baK8mi& 
- &y - dboerhyf - A- - burod& (10. Rae* o-bydroxy- 
bbohc acid ms I: 0.01 mow with uhti 24lkcIhmw 

13%) a.p. IbclW (EtoAcswune): iR: 3hlu2m.-l7ul. Iti 
aad ISlOcm~‘: NMR (CDCl, + TFA) 8: 7.S7.42 (m. 6H. Pb + 
NH). 53u.S (q. IH. CH). 3563.33 (m. IH. CH). 2.38 (s. 3H. 
Me). I.50 (d. 3H. Me. J - 7 c/a). (Found: C. 62% H. 6.01; N. 
559. C,.H,.NO.: rrouin: C. 62.641 H. 6.01: N. J.62%). ._ ._ 

nle8eutr8li~8e~Iom-~nwim~dryaber 
(28%): IR (CHCl,): 3390. 17% 1675 and WOan-‘: NMR 
(Cm,) I: 6.14-7.47 (m. 6H. Pb t NH), W-S.12 (q. IH. CH). 
2.18 (s, 3H. Me). 152 (d. 3H. Me. J - 6cls). (Fouadz C. 672& H. 
J.71: N. 6.02. C,,H,,NO, requiresz C. 67.52; H. 5.67: N. 6.06%). 

‘IbcmorberEquoroftbebruidnallr8lfrDctiooca&aedM 
add&al ncidi rod neuual produ*l of type II (NMR). 

~hrro-~~-B-rnUh~-B-c~~kue 

; 0.01 Inok). ethyl elmby- 
O.OlSrmdc) and BF,O& (zlr ml) in CCI, m de&bed above iu 
~c.lknwmlcNdeoil~)uastrkw8IedwhblbY 
hber (0 give I.36 (42%) d l crywallinc producl m.p. 96-lti 
(mixmreofwoisomeninrI:Ir&o).Fur&rrhruiondrbe 
rdidindry*ba(IW)mI)rrwontpuniroa#.O.)lf(lft)mL~. 
II%I21*: iR (KBr) 3ti 3200 (a,. 1749 (WA). 16!J& l&5 &I 
IJ20ca1-‘: NMR (CDCI,) 8: 6.01-7.3s (m. SH. Pb). 7.0 (d. 1H. 
J - IOdr). 5.37 (d. IH. J - IOds). 4.27 (q. 2H). 3.75 (s. 3H. 
OMe). 2.36 (s, 3H. MeCO). 1.63 (s. 3H. Me). I.27 (I. 3H. Me). 
(Founk C. 60.91: H. 6.u: N. 4.23. C,,H,,ND. rekres: C. 60.69; . . _. _ - 
!I. 6.31: N. 4.16%). 

A~rrmdcofcbcwcoadiromcr(0.26al.~.mo.6b7Q) 
WMbbrrincd-frOmcbcm#krliquoc&~-Wilbpcc- 

aba aad cryuhha of tbc oil hn bexaae. IR (KBr): 3360. 
IfzD. 1705. I665 and I53Ocnu’. NMR (CDCl,) I: 7.97-7.10 (m. 
JH. Pb). 7.22 (d. IH. J - IO&). S.53 (d. IH. J - IOcls). 4.32 (d. 
2H. CH& 3.7s (s. 3H. OMe). 2.33 (s. 3H. MeCO). 1.6.l (a. 3H. 
Me). 1.33 (I. 3H. Me). (Found: C. 61.01: H. 6.lQ: N. 4.24. 
C,,H,,NO, requim: C, 60.691 H. 6.31: N. 4.l696). 

hfHhtl0 - bazyfoxycwbuayl4mho - fi - mUhlJ - fl - car- 
bub~dtie (Ilb) wm prepwed tram mclbylo - lwboxy - 
N - benzybxycuboayhlycirate (2.53 6: 0.01 mole). md shy) 
l -me&ybwwaue (2.2 ml: 0.0101J mole) in CCL aed ia lk 
pncocedBF,0&,(2.5111I).~toprowdweC.Tbe 
cn1&oil(69%)wu~torbeNMR,rmixtureofwo 
isomers in l I: I rub. IR (CHCI,) 3420. I710 and IXlOcm-‘. 
NMR (CDC&) & 7.37 (a. 5H. Pb). 5.67. J.62 (M. IH. J - IO&). 
J.17 (s. 2Jl. CH3.5.03.4.97 (M, IH. J - 3 c/a). 4.27.4.22 @I. 2H). 
3.68 (s. 3H. OWe). 230.2.27 0s. 3H. MeCO) 1sI. I53 01.3H. 
Me) 1.28. I.211 (21.3H. Me). wyon8lhririlCOhUlUl 
afwdedoacduuiwmer8 in pure form (low ykld); m.p. 6&61*: 
IR (CHCI,) 3420. 1709 (wide) and IJSOcm-‘; NMR (CDCl,) I: 
7.36 (s. SH. PI). SS7 (6 IH. J - IOch). 5.19 (s.2H. CH) J.03 (d. 
IH. J - IO&), 4.23 (q. 2H). 3.72 (s. 3H. OMe). 2.32 (s. 3H. 
MeCO). 1.53 (a. 3H. Me). I.27 (I. 3H. Me). (Foumk C. 9.Y); H. 
6.61; N. 4.06. C&ND, requires: C. 59.16; H. 6.33: N. 3.83%). 

N - Bawyi - (35 - dhndj/pymadyi - 4)&chr (It)). A sola 
dN-be1~0yl-~-dh+hine(W76:O.Olmok)lad 
by&ah hy&ue (1.06: 0.02mok) h MeOH (Jo& vu 
ERWdfOr24ln.ThrMcoHWUCV8pOrWdMdcbrmidoc 
vuehu8tiktbcbbmfarm(Y)ml).lbesoRdnkn,luoaed. 
lJiuohdinw8ter(I~d)Mdwii.Tbeprodaclwuexmc- 
tediatol?tOAc.drkdoverN@O,rodcvqon~al.Itwu 
uysmlhd hn UCMc-kxane: m.p. 237-238’ (76%). IR (KBr): 
3320.17% 16.W and I5lOcm-‘: NMR (DMS0-d.) 8: 6.6DU2 (d. 
IH. NH. J-6ch). l.lS7.59 (m. 6H. Ar+NH). 5.53 (d. IH. 
J - 6cls). 2.22 0.6H. 2Me). (Foaod: C. 61.75: H. 5% N. 1X39. 
C,,H,,N,O, requirez C. 61.5): H. 3.53: N. lS.38%). 

(35 - JXmu6y@ymrd~ - 4) - &rh (12s). N - Benzoyl - (35 
-diaeIb~-4~(II)w8srclhxedo~ill 
1oJc HCI Ooml). Ik cdd ahave vu 6krad from beuok 
rid.)yoObilbtdkttUWdWilbctla.diWOkdiakOH.RkMd 
udprewwdwilbaberudibyhrAbr&732ma(83%1 
m.p. 232’jkomp). IR (KBr) 1740; I720 sb. 1709 sb. i&j0 A; 
1599. ISOOcm-‘. NMR 0) (: 5.29 (I. I. CHk 2.2s Is. 6. CH.): 
R,-0.09 (nBuDH:Hfl:kH; IO:-I-:,i: 

. ~_ alar_ 
lliO.62 aad 0.71 

(UtOH:HrD:Py.40:20:2). (porrd: C. 34.n; H. 5.M: N. 17.31; . 
Cl. 23.38. C,H,,N,D& e C. 34.m H. 5.41; N. 17.3s: Cl, 
29.27%). lbe nittaioa bd m.p. 254’ (kc). IR (KBr): 1625. 
1SW. ISO. 1390 & 134Scm-‘. (Found: C. 19.W H. 6.52; N. 
UJI. C&N& requires: C. 49ti H. 6.S: N. 24.64%). 

N - wd - (33 - dhahlrpyrual~ - 4)gfyriae 
(I&) wu prepual ia 82% ykld from 3b 8nd Wruhc u 
dacibed above la the bwzoyi dainain; m.p. 2U7-2OP 
(UW-beunc): IR (KBr): 3320-3210. I720 and IJ3Ocaf’; 
NMR (DMsDe): 7.60 (d. 1H. NH. J - 6ds). 7.37 (s.6H, pb). 
S.OS (std. 3H) 2.10 (s. 6H. 2Me). (Fowwk C. 59.16; H. 6.13: N. 
13.64. C,,H”N,D, rcquk C. S9.n H. US; N. 13.&%). 

N - Rauyfozycuhmyf(3 - mahyl - J - pAay/pymzoIyf - 4) - 
gIyrk(IZL)wuprepucdfrom3fmdbydrukinr&xiu9 
MSOHN~&OVefOrI2b.TbcCNdepodrtWU 
critPnctd*itbdnclLcrIllcasdtodwl.93r(J~)of8whitc 
&id; m.p. 260-e (WAC): IR (KBr): 33%,~1200. 172&1610 
aad WOO-‘: NMR fDM!XM.) 7.967.33 (m. IIH. Art NH). 
XS5.06 (rt i. 3H. hi,+ CHC 226 (s, 3fi. -Me). (FOUD& dI 
65.74; H. J3T; N. IIJO. C3(,,N,O, repubrr: C. 65.99; H. JJO; 
N. 11.48%). 

N - Jkwyf(3.5 - dipknyfpymxofyf - 4) - gfyck (I&) wu 
prepuedfrom3tunlbyhzhcudauibedabove.Tbeaude 
Pmdtu%lnsbitwuedwRbdrvabalorive3.6s6Sr~)d~ 
&ite uyshilii mucrinl; m.p;m (dec.hom Ehc-&xane). 
IR (KBr): 3410. 1710. 1640 and 15SOcmm-‘. NMR (DMSO) d: 8.6 
(d. I. Nti. J - 6ch) 6.p-o.l (m, 17. Ar + NH +C&H); i.b (d. I. 
CH. J -6&I,). (pound: C. 71.90; H. J.00; N. 10.26. C&&D, 
requkw C. 7233: H. 4.Q N. 10.57%). 

(3.5-J.Wwh~~-4)-rlrkrgzl). AswehaofN 
- beazoyU3.5 - hpbeny&nzd~-- 4) - +iyc ‘Ig$dDa&~ 
IO%HClwurchedfor48br.Ly@ibzwn 
wi!h&yehr&rdedthrbyhWride(7Wmg);m.p.20P211’ 
(dec.): IR (KBr) l7locm-‘: NMR 0 t TFA) 8: 7.7s Is. IOH. 
h),. ihJ (;. IH; CH): R, --0.64 (o-BoOH:H,ChcDH IO: I :3). 
Tbefreeuhoacidwrrot&albyrbeaddRimofE1,N10r 
wuersampmhofcbcbydro&hk.Tbcrdidwueitrued 
whb MeOH: m.p. 283’ (dec). (Foumk C. 69.44; H. XI); N. 13.97. 
C,,H,,N,Q rcquicr: C. 69.61; H. 5.15; N. 14.33%). 

N-~~~-mcrhd-5-p~rby~~-4)-lllchr(11I) 
wasprepuedfron3eradbydruineudescrhdaboveforI2b. 
lbecrt&prohwmslritawdwilbdryccbaco6ive3.466ofr 
wbhe crysUioe woduct: q o. l6SlW IR (KBr): 3499. Idlo 
aad IJSO-cm-‘; NhR (DM!SD&) 8: 6.70 (d. IH. J ;6c/s). 6.16 
7.35 (m. IOH. At). 553 (d. IH. J - 6ck CH). 234 (s,3H. Me). 
(Fawdz C. 67.19; H. J.U7; N. 1236. C,,H,,N,D, requks: C. 
66.05: H. XII; N. 12.5396). 

(3 - AUhj - J - phm~ymzdyi - 4) - gfycine (121). N - 
Bcaoovl(3-~yl-)-gbcaytp~-l)-dydr(l.fI)wrs 
rehed oycr(ljlb( in I mixarc of AcOH (Iml). cone. HCl 
(uml)8adwuer(4sml).lpohilipsdandIrhwedwirbeuler. 
lbeb~byhcbbrhwudhsolvedinMeOH.Utcred 
MdwealedwhhRlJN.Tbepre+hcdfrceraborid(2.9s~ 
99%) bnd m.p. 242’ (dec). IR (KBr) 1610 sb. MOS. I450. 
149Oan-‘. NMR (40 aad TFA) 8: 735 (s, SH. At). 5.2 (s, IH. 
CH); 23 (s, 3H. CH,). R, - 0% (nBuOH : HP: AcOH). R, - 0.72 
(MeOH:H#Wy. 49:20:2). (Four& C, 61.76; H. 5% N. 18.12 

C. 62.32~ H. 5.67; N. lE.l7%LI 

IS&W. IR (KBr)i 1740.1705 ck’. NhR (D&3) SI 4.32 (I, IH. 
CH. J - S c/s): 3.36 (d. 2H. CH,. J - 5 c/s): 222 (r 3H. CH3. 
R,~O.l6(&OH:H~:tiH. i&1:3). - 

N-hw+xywhyI-@-~niwwuohinedby 
scbonca-Buimmnn reaction in lbe preunce of N8HC0, a brc 
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in 78% yield; q .p. 12 (hm Bm AAexxoc); IR (KBr): 3320. 
175s. 1720. 167Ocm-‘. NMR (CDCI,) 8: 9.46 fs. I. HI; 7.35 k 5. 
Ark 5.9 (d. I. NH. J - Och); 5.14 (a. 2. CH, k&c); 4.69 (m. I. 
CH); 3.68 (t. 2, CH& 2.14 (x. 3. CH3. (Foond: C. 58.65: H. 5.7s: 
N. 5.39. C,,H,,NO, IC&UZ C. %.%t H. 5.70; N. S.2896). 

/J-Jfa?o*luixe h?dnuM (13w. comooud % (900 aa 
wxs rehxed in IQlc HCl (r)ml) la 49hrx. lyophilhd xnd 
IliImedwiIbuhcJ.pvclheb~(634a#99%):a.p. 
2oc2lQ. tit.” 202. IR IKBr): 1740. It;10 A 166oca1-‘. NUR 
(D&Z0 8:f.UJ.2 (m. S. Ah; 4.j (I, I. CH. J - 5 c/a): 3.9 (d. 2, CH,. 
J-S&). R,-037(aBuOH:H&McOH. lO:l:3). 

N-JkMybXyCllrborr~-B-~yf8kUhrWxSprpurdby 
Sdwten-Baumxan reactha coadhbm uripr NxHCO, m but. 
q .p. 124' (from RtOAc-kxxne). IR (KBr): 341S.17SOo. lt10.1679 
and IS46cm~‘. NMR (CD&l 6: IO.28 (a. IH. HI: 7.2Sd.I (m. 
IOH, Ark 6.0) (d. IH. NH); S.IS (x, 2H. CH,): 4.1 b. IH. CH); 
3.7 (I. 2Jf. CH& (FM C. 66.25; H. 5.39; N. 5.25. C&NO, 
rqllim: C. 66.05; H. S31: N. 4.28%). 

NJ-w-h- WC). cocaoouad 3b (1 r) 
wu treated with fmhly papxred IUWUC~ sofa of HBr in 
AcOH(39%.4ml)for2Omin.prkphedwhbetberxadrwrxl 
triauxtiotu with ether. pvc 694~ (84%). m.p. l3cl36* f&c). 
IR (KBrk 174, 1705. IS%. ISSS xnd ISOScm-‘. NMR (D&l d: 
4.7j (s. IH. CH): 2.44 (x. 6H. CH3. Jf,; 0.21 
faBuOH:H,O:AcOH: lO:l:31. IFouok C. 32%~ H. 4% N. 
i.e. Br. 31176. C,H,&O,Br r&u& C. 3j.e H.i.76; N, j.Sl: 
Br. 31.49%). 

/&/J-JMeazo)talaahe (lo). N - Beaxybxyarbaayl - #,/3 - 
d&!eozo~(lI)wu~witbfdy~8olaof 
HBr in AcOH (25 ml) for r)mia The byhhmidc vu prc- 
cbhlcdwaelkr.lbxsokalIwxxdcaaedxadcbcdidwxl 
IriMalJevuxlIimuwimabcr.lIoyrtJLitsdrirbanelnab- 
ak of etkr IO.Ella. TIJC). ma. 12)-W I&cl. IR (KBrl: Im 
sh~l679. iSti. I%& Iti: Irio. 12lOcm”. tiMR -(Ctil,) 8; 
9.M.I (m. 4H. NH,’ + H’): 7.I-8.0 (m. IO. AI): 6.83 (bs. I. CH): 

5.2 fx, IH. CH); 3.5 (q. 4H. CH,): I2 (1. 6H. CH,). R, - 053 with 
a (aBrOH:H+McDH; IO: I :3). (Faud C. 33.81; H. X6(: 
N. 3.aP; Br. 17.81. C,,H,,N04~HBd?t#. C,,H,,NO,Br rcquinr: 
C. 55.77; H. s.1p: N. 3.QI: Br. I7.67%E Tbr rriaaiaa wu 
prepuedby~Rt,Ntoxxwbxmkcohttioaofcbc~ydrP 
hmidx. m.p. IlplJQ f&c). JR (KBr) ISto. I660 cm-‘. fFound: 
C. 6U.e H. Sa N. 4.66. C&NO, r&m: C. 66.6X H. S.09: 
N. 4.71%). 

‘FOrRanIxOdIJiUIk&?k~D.BcbfAi.I..SU8tiMd 
2. Be&h. Tumh&w 32, IS71 (1976): D. Ben-lahxi. R. 
Moxknkn xnd 1. *krraa. Jbid 33. IS33 fI977). 

~.Bcbl&i.ZR&MdJ.Ahll.I.ChURsOr.CklU. 
commaa. 9115 (1915). 
‘H&boa& oj Biorh&tty, 2ad Bda. d. H. A. S&a. CRC 
l~,B-l2EA.Bdl.~~ojNllurl~~Ambo 
kf&J4ptkulJfdU8dCOMpUUh&9MkCkllhy. 
S&lOncV~6~IllICtRrv.OfS&OcC.RUttUW& 
univ. Put Prax Clw3,. 

W.FW~~~~LJ.~K.M~~II~MI~.W~~IW~.U~~~WAJUL 
w ( 1973); and rd. lb&n. 

‘O.xWz H. fWu. ii&. Chh. Acta. 35. Yn (1972,: and 

9Jlei& l#iofhim) oj Amino Acid& 2d Rda. vol. 2. p. 941. 
kxdxmk Rcxx. New York (1975). 
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