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atrut - Aidoelkyletion of 1,3-dieneo with 81yOxy1iC ecld-merhyl 
cerbeute adduct l fforded a-methorycerbooylemiao- y-elkenyl- ‘I- 
butyrolecconee in 40-80X yleld. Ihe lecconee (Rre l poxldlxed co the 
epoxy lecconee or oronlzed etxi reerren@ to ‘I-kecopyrrolldiw-Z- 
curboxyllc l cld derivetlvee. 

In the couree of our srudier on the chalrcry of glyoxylic ecid-prlmery &mide edducte end 

their reectlone uith l rcaetlce end olefine2 we were puttled by chc clelae3e4 end our own 

obearveclono5 chet the yle1de of the l cld utelyred Dlele-Alder raectione of dleaer with own 

cheln ecyllminee l e dienophllee l re rechsr low. Ye heve now found thet glyoxyllc l cld - methyl 

cerbuece-dduct6 reecce with bucedlene in wchylene chloride et roop tempererure end ln the 

preeence of methaneeulfonlc acid l ffordlng the neucrel a ~ethoxycerbonylerlno-Y-vinyl-Y-butyro 

lectone (2) in 65-70X yield end the plpecollc l cld derlvscive, the N-merhoxycerbonylemlnobelk- 

len (2). ln only 7-9X yield: 

1 2 3 - - - 

Thie obeerverlon wee found LO be quite gcnerel: plperyleae. leoprene, 2,3-dimechyl- 

bucedlene, 2,4-hexsdlene, 2,5-dlnethyl-2,C-hexedlene, cyclopentedlene, 1,3-cyclohexedlene end 

1,3-cyclooccrdlenc l ll were found to reect with the edducc 1 ln the acid cetelyred reaction to 

give lecconee l e the ujor reecrlon producce (40-80X). The norul Dlele-Alder plpecollc l cld 

derlvetlvee were obtelned ln leee then 20X yield under the reecrion condltlooe mentioned. In 

the ceee of 2,5-dlaerhyl-2,Ir-hcudlene end cyclopenredlene we obeerved only the forutlon of 

the cryecelllne lecconee 4 end 2: 
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An X-ray crystal ~L~UCCU~C malymlr l howd laccooa 4 to have the clr conflguratlon aad la - 

the bicycllc Iaccone 5 the nethorycarbonylamlno group la in the txo porltion. - 

According to the -1 H HHR rpecrra the crude reaction products of all the monocyclic lactonaa 

wrc mlxturar of cw laoocra (cla-tram). -- The dtrlvatlvte of butadlene (2) iaoprene 

Z,3-d~meChylbutadlene (7) were characrtrlred aa e mixture of cue laaerr which have 
separated. 

(5) and 

mt been 

6 7 - - 

til the lacconer shoved characctrlrrlc carbonyl abeorpclona at 1770-1790 cm-1 

(I-butyrolacconta) and 1720 cm -1 (carbnact carbonyl) as well ae NH abaorptlone at 3620 cm-1 

and 1500 cm-l. In the 1~ !iM spectra the lactonea l howod cbracterimtlc l beorptlon for the 

carbaaace NH at 6 5.20-5.70 (doublet) and the WhydrogtM at 6 6.10-6.80. The y-hydrogena 

appeared at 6 6.30-5.20. vhlch appear co ba a good rupport for the regloapeclflclty of the 

rcactlon. 

zht internedlater In the formation of 

outlne-l-carboxyllc acid dcrlvatlve (e.g. 

COH 
I 2 

+/ HN/ 

I. L II 

the Y-•lkenyllactonea are moat probably the 

2) which rcarratqea to the lactont (2): 

Ihlr l wtrrlon 1s baaed on the observationa made by Seelinger and R.R. Schmidt8 who htvt 
lrolated alkcnyloxaxlnea In the reacclona of ti-hydroxywchylbenrulde vlch dlener. Eaterr of 

oxurlne-l-carboxyllc acid are rrlaclvely l tabla 2 but to chr best of our knowltdge no free 

oxarlne-4-carboxyllc acid of the type involved wae reported. Ue are probably dealing ulch two 

ccmperlng 6+2 cycloaddltlone. 1 The ru)or product of the rcacclona are the lactones (e.g. 2) 

which are formed by a Dlele-Alder type reaction ulch an lnveret electron demand. me 
acyllminlmn lnce~edlace (e.8 2) rtacco at the electron poor dlene while the diem (e.g. 

butadlsne) funcclone aa a dienophlle. The klntclcally controlled oxarlnt derivative (t.8. S) 

then rearranges to the more etablt lactont (e.g. 1). 

me pipecolic acid dtrlvuclve (r.8. 1) uhlch lx obtained by the norPa cycloaddlclon3 of 

the dlene wlch the xcyll~lnlum lnremedlate ae a disnophlle la the minor product in the 

reactlone dlrcusred. 

Epoxldaclon of l lx of the vinyl laccontr wlch MXBA in refluxlng l echylene chloride 

afforded the correapondlng epoxylacconer in good yield. tpoxldaclon of clr laccone 4 afforded - 

two laomeric epoxldtr (g) which were separated by tr!curatlon and chromatography. Ihe more 

polar crymtalllns l tereoisoaer was shown by X-ray crystal structure l nalyrlr CO have the 

3R5MS-3S5S6R conflguracion. Epoxldatlon of the exo-vlnyllactone 1 afforded a major cryucalllne - 

epoxylactons which la according co an X-ray crystal l truccure l nalyeir tha tit lamer with Che - 
l poxlde and the laccons rlng8 e co each other and with the carbamate group z (II) 
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lipoxidation of thr oinyllactom obtained fra cyclohoxadicoa afforded . mixture of 

l poxidex the polar l tereolrcmxrr ulAch xrpxrated u l cryxtxlllns product@ (2) rhowd by X-rag 

cryoral structure amalflix to hare tha tram coof*urxtion. Thx qoaide md lxctona rings are 

trana to uch other uith tha uMte group uo to the bicyclic xix-floe flag syrta. - 

Oxonolyrix of thru of ttw xlkenyl lxctonmr 2, 2 aad fi, in methanol solution, afforded 

the hemlxcetxlr lo. ti hemlacstal wara found to rurrxags in reflming mathnol l nd in the 

prerenco of a wxk buo (BtjN) to tb dlhydroxypyrrolldlne-2-cxrboxylic acid derivxtiveo II. 

Acid catalyzed voter l llmlnxtioa coavwtd th 6,5-dlhydroxypyrrolldine~ (11) to the 

correxpondiag L-katopyrrolidine-2-carboxylic acid dwivatlvaa 16: The overall coavereion of the 

l lkenyllxctoaar to the pyrrolidow derlvativm can ba carried out in a one pot reaction and In 

65-75X yield. 
OH R 

MOO d ‘;ct- 0 
-2Lk 

R 
0 

R’ 

ti 

_ H+ 

7 
co2MR 

E$N M&H I 
HO 

R 

XT R' 

HO 

‘: 
cope 

C02Me 

IS 

10 the cme of tb vlnyllutoo~ 2 xtxrtl~ fra . mixture of two lnaorx afforded l single 

pyrrrolfdone derivative 16x. One chiral cantar uxx lort in the cooverxlon of tb lxctone to the - 
pyrrolldow derivative. Tha methyl Ysathoxycubonyl-+pyrrolLdow -2-cxrboxylxte (16x) lx l 

- 
known prwzursor of hydroxyprolinc. 9 

Ihe pyrrolidnw derivative 16~ ha two chlral centarm and ~8. obtained as l mixture of two - 
lxa8rx ln abeout a I:1 ratio, accordlag to the mr l pwtra. 



Ceaerel : bl.P.‘e l re uncorrected. The I.R. l pactra wnre recorded on l Perkln-Rlsrr 298 

l peccrophotaeter; ll+lro~ l pectre were obtained oo Veriea ‘f-60 rpectraeter. tileal ehifte 

l re reported In pp~ downfield fror Ms. 13C tMR were recorded oo l Bruket M-400. Wee rpectre 

wte obtelned on l Vetlen HAT-711 l pectraeter. 

Olr~togiephfc l operetioas wre carried out on Florlell 60-100 ueh and oilice go1 60 

70-230 ueh. 

a-Skthorycerbonylulno- y-vinyl- y-butyrolectoare-<;a~tef Procedure: 

To 4 l urpeasion of a-hydrory-N+etboxycxrbonyl8lycIne 1, (0.01 role) in wthylas 
chloride, or l mixture of xethylcne chIorIdc:ether, uee ulded metheaerulfonic acid (1.5 ml, 

0.02 mole). The nixrum uxe rtlrred end cooled to O°C when the dime (0.01 mole) nut or u l 

rolutioo IO oothylene chlorldo (IO ml) vu added. Thm reectioa mixture w l tlrred et room 

tempersture for 72 hr cod thea poured over cruebed Ice xrd eolid #odium blcerboaeto (0.03 

sole). The l queoue layer wee extrectd three timu vith wthylooe chloride dried over l nhydroux 

HgSO~, filtered end evxporeted. 

a-kkthoxyc4rbooylulm- Y-vinyl- Y-butyrolectoae (2_). 

A l uepeneloo of a-hydroxy-_&aetboxycerbonytg~yctne 1 (22.35p. 0.15 mole) in l ethyleoe 

chloride (150 01) end orthmerulfoafc l cld (22.5 ml, 0.3 mole) MB treeted with l l olutfoa of 

butedlxue in nchylsw cblorlde (150 xl of l 1 xoler l oiutioa) l e dercribed above, The crude 

011 vanr chrometoprephed over Fiorlrll (60-100 meoh) end the product l luted vith methylme 

chloride to give 18.906 (681) of product which ir eccotdlng to 11 end 13C NQI x mixture of two 

leooere. Ik(MCl3): 3100 (HH), 1785 (03 lrctone), 1725 (a~ cerbwte) WI 1495 (w). 1~ M(IL 

(cOCl3) 6: 6.33-5.66 (m, 2H, Q(-, NM); 5.63-4.23 (m, bii, Qi2’, 0-OI-6, N-Ol-03). 3.75 (I, 3H, 

Ool3); 3.20-1.76 (n, ZP, Qt2). 13C Wit (CXi3): 175.25. 174.85, 156.84, 135.09, 134.70. 119.1S, 

117.34, 78.10, ??.6S, 52.58. 51.68, 49.35, 36.00, 33.93. BLS.(HR) -/r 185.0633 (if+), celcd for 

@411#“& ./r 185.0688 (K+), lb1 (If-a2), 126 (tf-CX12ti). The equ8ow l lkellne l oiutlon we. 

ecidlfled cod extrectd to give 1.980 (72) of the crud8 plpecoiic rcid derfvetive 

a-ilrthoxycerbonylmlao- y-(l-propaayl)butyrorrctoo* 

Thlr coapouad wea prepared fra a-hydrory-_&uchoxycerbonylglycIne 1 (?.SR. 0.05 role) In 

aethylene chloride - dry tther (100 al l:l), netheaaeulfonic l cld (7.5 xl, 0.1 mole) end 

piporylene (5 ml, 0.05 role) l e daecrlbed above by graerel procedure. Ths oily crude product 

(8.7g) wee cnroaetogrephed on e Florieli column end the product eluted vith methylene chloride 

(1:l). The‘oily product (6,2?g, 632) 10 eccordinR to the 1~ WR l mixture of one uln mapound 

end l r&nor I*orer. IR (QIc13): 3440 (HH), 1785 (at iectone). 1730 (aS Cefbrute). lS05 (nil. 

1H m (aKl3) 6 : 6.20-5.50 (r, 3X, QWX, Nil), 5.23-6.15 (me ZH, OQI-C-, N-(XI-CO), 3.72 (e. 

3H, Qtj), 3.16-1.88 (IB. ZH, ai2), 1.60 (d. J-5, 3H, W3-&). 13C ?Wt (Qajt : l?be98, 

156.97, 132.49, 130.16, 127.96, 78.62, 78.09, 73.31, 52.58, 51.61, 49.73, 36.65, 34.?1,1?.61. 

tLS.(Hll) a/z A55.0923 (@-a32). celcd for (K+-a2)-155.0942, 160 (kl+-a2&9), (Fad: N, 6.70X; 

$Hl3?+&, require@: 7.03X). 

Tne l queoru l olutlon wu l cldlfied end l xtrecced to give x crude oil (0.798. 8X) which me 

the plpecollc l cld derivative (111. Wnn). 
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a-Nethoxycsrboaylrlno_ ywcbgl- y-vinyl- y-botyrolrctoos (a). 

5445 

A mfxturo of a-bydroxy-_~tb~sr~nyRiyctae ,l_ (11.23R. 0.075 sole) in aethylsns 

chloridcdry srher (100 rl l:l), wthnesulfwic scid (7.S al, 0.1 mola) vss treated vlth 

Isoprena (5 al, 0.03 aoirf u described sbovs la cbe grwrrl procsdura. Ths crude oily product 

(7.68) vaa chrcutotraphad ovar Plori~ll sod the product l lutrd vlth msthylsns chlorlds. Iha 

pure product (4.9~~ &9X) vas a mixture of tuo Laouor8 accordlo to ths UNR spsctrr. IR(CXCl3): 

3’420 (RH), 1775 (a)), 1725 (03) lSO0 (WI). lil IWR (CXl3) 6 : 6.34-5.70 (n, 2H, (WC, WI); 

5.60-5.20 (i. ZH, (X2-C); 0.84-Q.30 (a, 1%. P-CX-CD), 3.74 (a, 3H. We>; 3.10-1.35 (a, ZH, 

-Qt2-); 1.60 (I, 3H. olj-Cr). X.S. (HR) %‘a 199.0852 (CgHl3K)& requfraa 199.0EGS). 

Acidificatfoa of ths aqusous soiution afforded the pipscolic acid darlvatioe (1.2~. 12X) 

(IR. MR). 

a-fkthoxyurho~yl~lno- kerhyl- Y-(I-propeoyl)- Y-butryrolactone. 

A Mrturs of achydrcury-_~c~%~8rbooytplycLar (l)# (LSR. 0.03 mok). utbm8sutfenft 

acid (4.5 ml 0.06 mole) in mchylans chloride-8thsr (60 ml, 1:l) l ud t-t-2,4-hatadiow (3.45 -_ 
RA, 0.03 ~01s) vsa treatad aa daacrlhsd shove in tha gewrsl procedura. The cride oil obtsioed 

(3.7R, 58X) vaa purlfled oo s ?loriall colon. ‘fha product (2.57g, 40X) vas sluted vith 

nrchylsos chloride. Trfturstioa of the oil vith dry ether Rsve a cryst*llfae product (a.+ 

82-8bOC) vhich lo a wjor isomsr cootulnatsd vith a minor isonar. IR(tXX3) : 3bbO (HH), 1785 

(a hctooe), 1730 (CR csrbsaatr), iSO <kX). 18 tR!lR (cDCi3) 5: 6.28..5.40 f** 3H* QI-oi, RI?); 

4.48-6.03 (I, ZR, -C-Q1-0, Mi-0); 3.78 (0, 38, Ohs); 2.73-2.03 (m, IH, (20; 1.85 (d, J-5, 

3H, =C-CX,); 1.33 (d, J-b. 3H, Qlj). l3C HUL (CXl3) 6 : 133.44, 130.28, 127.06. 126.69, 

12b.21, 84.46, 57.70, 33.27, 52.66, 44.23. 60.61, 38.78, 17.81, 13.60, 13.04, 12.96. H.S. 0i.R) 

P/Z 213.1037 (h+) (CiOHIS)IDb rsqulrto 213.1001). The aqueous aolutlaa rffordsd on acidlficatlon 

the p1pacoflc scid drrivstfve (0.23g, 421 (I.R., Hat). 

o-hethoxycarhooylaaino- Y-nethyl- y-(t-propeayl)- y-butyrolactow (7). 

A mixture of the a-hydrory-‘-N-rrtharycarboylRiy~lns L (11.9R, 0.1 role) wthwauifaalc 

add (15 al, 0.2 mole) and 2,3dfmcchyL-1,3-butadiaw (Il.2 ml, 0.1 mola) WI treated as 

dracribrd above in th Renersl procedure. Ths crude product (19.78) vss chraatoprsphsd over 

Ploriail and elutad vith methylone chloride-hexroe. Thr oily produce (10.651, SOZ) uao a 

mixture of tM iwmra. I’rituratlon tith hsuw affordad a solid, r.p. 83-86OC vhich us still 

a l ixturr of about 2:l of the two lmmers. IR (Wlj): 3120 (MS), (03 Iactoae), (a, 

carbamata) snd 1~ tR+R (cw.%~) (I, IH, (D. 2H, 

W2=C); 4.90-4.22 ll, H-M-IX)); (s* 3H, Otis); 3.38-2.18 ZH, -(%2-I; (a, 3W, 

QI3-Cc); 1.70 (a, 3H, Qc3). *k (oCl3) 

lis (RR) =/a 213.1003. (Cl@klSRc~~ 

raguiras 

The aqueous solution afforded on acidification the pipecotic acid 7%) <XR, 

of 

ml, 0.1 and Z,S~i~thyl-2,1-htudiene (7.S a1 0.05 aoie) in uthylew 

chloride-ether (100 ml, 1~1) vas treated sccordfng to Rewrrl procedure dcstrihad above. Ihe 

crudr product (9.18) vas triturated vith haxana to Riva a cryatallfnc compound (4.788, 402). 
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..p. 106-108°C after cryscalliratlon fra methylw6 chlorlde~rhsr. The hexane rolutlon me 

evaporated CO giVC 2.058 Of a mixture Of CW isaerx. The cryecalllne product lr accordfog to 

an X-ray cryrtal otruecure l naly6ie cb6 o, y ci6 i6at. Tll(r3Kl3)I 3610 (NH). 1770 ((I) - 
16CtOoe). 1720 (ID carbaat6) 6nd 1500 cm-1 (NH). IH mB (CDCl3) 6: 5.25-5.01 (m, 2H, oi-C, 

NH); L.88 (d, J-9, II, O-CH-@), 6.50 (d, J-9, ItI, N-W-Q)); 3.76 (a, 31, OXC); 1.96 (a, 3H, 

0(3-C-); 1.92 (e. 3H. 013-&J; 1.22 (e. 3H. Q(3); 0.92 (a, 3H, 013). 13C t@fR (CDU3) 6: 

174.72, 157.36, 141.95, 117.21, 02.50, 61.39, 52.50, 45.72, 26.16, 22.54. 18.52, 15.15. KS. 

(H.R.) m/z 197.1620 (fi-a)2). (Pound: C, 59.562; H, 7.93%; N, 5.74X. C12H19H00 requlree: C, 

59.73X; H, 7.94X; N, 5.811. 

N-Hethoxycarboayl-(2-hydroxy-3-cyclopentenyl) glyclnclxctone (1). 

To a cooled mixture (OO-5oC) of a-hydroxy N+thoxycsrbonylglyclne 1 (14.98, 0.1 mole) 

and methanerulfonlc scld (15 ml, 0.2 mole) la THP (100 ml) -6 added a rolutlon of 

cyclopentediene (8.38, 0.1 mole) ln THP (100 ml). The l lxcure uxa l tlrred at room temp. for 24 

hr and neurrallxed with NaHCO3. nI6 TliF ~66 l vaporatrd and the rcridue vxe treated vlth crwhed 

ice and hydrochloric acid and extracted vith wthylene chloride (3 x 100 ml). The mechylene 

chloride rolucion YII drlrd over MgSO~, filtered end evaporated. The oily remldw (13.Og) uam 

rrlcurated vlth dry l th6r to give a l olld material (7.8@, 41X), m.p. 79-82OC after 

cryerelllratlon ( Ot2Cl2-echer). hir product lr the pure exo lromer according co an X-ray - 
cryotal l cructure rnalyelx. The ether l olutlon rftar evaporation gave l oixture of two lo-6 

(2.76~. 14%). II(o(Cl3): 3620 (NH), 1770 ((x, laccone). 1720 (CD cerbemate) and 1500 cm-l (NH). 

lH HUI (CTKl3) 6: 6.22-5.33 (m. GH, Q(-OI, NII, -C-o(+)-); 4.02 (t, J-7, lH, HC-E-NH); 3.70 

(x, 3H, Olte); 3.36-2.92 (m. lH, a); 2.90-2.60 (m, 2H, ot2). 13C NHR (aCl3) 6: 175.2&, 156.97, 

140.78, 136.51, 129.26, 127.96, 07.35, 87.03, 57.38, 53.75, 52.58, 63.52. 52.58, 43.52, 40.51, 

37.17, 31.99. H.S.(H.R.) m/z 153.0776 (I@-CII2). (Found: C, 56.57; H. 5.56; N, 7.02; CgHllK)q 

rsqulrer: C. 54.82; H, 5.62; N, 7.10X). 

N-Hethoxyc~rbonyl-(2-hydroxy-3-cyclohexeny1)-glyclne lactone. 

Thie compound wea prepared from a-hydroxy-l)-oethoxycarbonyl~lycina I (7.6Jg. 0.05 mole), 

1,3_cyclohexadlenc (5.0 ml, 0.05) mole and methansrulfonic acid (7.5 al, 0.1 mole) la merhylene 

chloride - dry eth6r (100 ml, 1:l) l ccordlng to the general procedure deocrlbed above. The 

crude product (C.578) warn chromatographod over Florlsll end l luted with nathylene 

chloride-hexane (1:l). ‘Ihs product (3.288, 362) is 6 mixture of two lromerr (N?Ot). IR(OiCl3): 

3420 (NH), 1775 ((I, leccone), 1720 ((x, cerbemce), 1500 cm-l (NH). ‘I4 WR (UKl3) 6: 6.38-5.60 

(m. 3H. Q1-01, NH); 5.26-4.88 (m, ill, N-M-CD), 3.80 (u, 3H, OFLee), 3.13-2.58 (a. 2H. -Q12-@). 

2.58-1.77 (m. 3H, -aC2-a-). KS (H.R.) ‘/t 166.0863 (M+-02). (Found: C, 56.66; H, 6.25; N, 

6.56. ClOH13NOq requires: C, 56.86; H, 6.20; N. 6.63%). Acldiflcetlon of the aqUeOU6 rolutlon 

afforded the plpecollc acid derlvetlve (IR, %?4R) a6 en oil which wa6 purified on a ellicr gel 

column (1.366, 132). 

Epoxidatlon of the vlnyllacrones - General Procedure: A alxrure of the lactone (0.01 mole), 

p-chloroperbsntolc acid (PQBA) (1.2 molas) In methylens chloride (60 ml) wae refluxsd 

overnlghc. Tns soluclon wea varhsd with squeoua blcerboneta (10%. 3 x 20 ml). drl6d end 

svnporated. 
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5d-Epoxy~-hydroxy-3.3.6-Cr~mt~l-2Ut~xYcer~nylnf~~ptxw~c acid laCtOU@ @I. The 

lactone r (0.7w, 0.0133 mole) in methglene chloride (I5 J) wax l poxldlr@A xe dorcrlbed above. 

TIM e&id product (0.658, 791) me tritureted vlth ether to give a rolld (0.238) uhlcb na 

cryrtellixed from ether (m.p. 165-167oC) to give one lsomr which im xccordlag to en X-my 

cryerel l cructuro l xlyole 3UR66-365861. ti ether solution me evaporated cod thr 8lrtute 

separated on a ?lorixll eoluur vith rthylcne chloride ax l lwnt. me second leer polar leooer 

wee l luted firrt (0.2i& 25%)) folloved by xn l ddltlonal frectlon of the more polar Isomer 

(0.116). The total yield of th polar lraer wee 41X. IR(QLc13): 3420 (NH), 1795 (CD lxctone) 

1735 (CU cerbemte), 1515 cm-1 (NH). 1~ ~lll (polar isomer) 6 : 5.33 (d. J-8. IH, NH), 4.40 (d, 

J-8, IN. -g-)-a). 3.93 (d, JIO, 1H. (R-g-0). 3.68 (I, 3H, II&). 2.80 (d, J-8, lH), 1.40 (e. 

6H. /9/ ). 1.26 (e, 3H, Me), 1.02 (e, 3H. He). I(.S(H.R) x/r 257.1310 (C12H19N05 require.: 

O/r 257.1263). 

The lees polar leaer l houcd a rlxilar I.P. and NHSl rpectm. 

N-l(athoxycerbauyl-(3,4-apoxy-2-hydtorycyclo~ntyl)plyclne lectone (11). Thlr epoxylectone was 

prepared frao the lactone >(1.5p, 0.008 sole) accordlag to the general procedure deecribd 

above. me oily prodwt ma trlturated vich ether to Bloc l eolid (0.88g, 54X) which wxs 

cryrtxlllred from ether (0.~. 119-121OC). The product ir one lraar accordin to 13C MU and xn 

X-r.7 cryetal structure l nxlgxlr. ti ether rolutlon wxe evaporated to give a mixture of two 

lsoaerr (0.3g, 192). IiI(QiCl3): 3420 (N?i), 1790 (CD lxctoos), 1730 (UJ carbwte), 1510 cm-l 

(NH). 1H NW. (CDCl3) 61 5.80-5.38 (m. lH, MI), 5.04 (d, J%r lH, -Qy)), 4.22 (d. J-8, IR, 

N-QI-OJ), 4.10 (d, J-6, N-Ql-IB), 3.70 (a, 4H, Me, -QL-), 3.30-1.90 (m, 4H, Qfsl - QL2). 

13C HQI (cDC13) 6: 175.63, 159.98, 81.86, 59.45, 57.25, 52.28, 41.57, 30.95. M.S.(H.R) ./x 

213.0638 (C+HllW5 require‘ 213.0633). (See X-my cryetal structure). 

N~thorycxr~nyl-(3,4lpoxy-2-hydroxycyclohexyl)~lyclne lactose (II). Epoxidetion of hctoru 

(cyclohsxyl) (1.88g, 0.009 mole) wea accapliehed according to the general procedure dercrlbed 

above. Tne oily product which uxe chrometo8raphrd over Plorleil (0.978. 48%) wee trlcursced 

ulth ether-heune and cryetallltad from ether to give a pure lraer (m.p. 112-l14°C) according 

to en X-ray crystal structure unalyrlr. The ether rolution wea a mixture of isomers. IR(Q(Cl3): 

3420 (NH), 1790 (a), 1725 (0) and 1505 co-l (KH). ‘H W (CXl3) : 5.33-4.98 (m. IH, NH), 

4.76-4.13 (m. 2H, a-0, N-g-a)). 3.63 (0, 3H, Me), (-eo( - ), 2.80-1.43 (0, 5H, 

(012)3-QI). KS. (H.L) O/t 227.0787 (ClOL113W5 require*: m/x 227.0789). 

Epoxldetioo of lxctow 2, lectone & and lxccone 1 afforded oily l lxtur8o of 

lromerr vhlch did not eeperate on Plorlsll columne. 

Oxonolyele of the vlnyllactoner - General Procmdurs. A mixture of the lectone (0.01 mole) in 

dry methanol (3(kl) wu plnced lo x three necked flxrk equipped vlth a therraetar, an inlet 

tube end an outlet tube. The flark wee cooled to -7OOC and reaction mixture wea ugnetlcelly 

l tlrred while ozone uxe bubbled through the solution until a blue-violet colour appeared. The 

ozone use formed at 95V and .a prerrure of 3.5 pal. The l xceer oxone WI removed by the bubbling 

of oxygen (dlexppoxrance ot the blue colour). The oronlde rolution wee decapored vlth 

dlnsthyleulflde (1.4 l q) and rcirred for an additional 3 hr at room tap. The octhauol.war then 

evaporated and the ‘product trexted l e dsxcribed below. 

&thy1 N-methoxycarbonyl-4-pyrrolldons-2-carboxylate (16x). The crude hemiacetel &, (3.478, - 

932). obtained by the orowlysla of the vinyllxctons 2 (3.158, 0.017 mole) ln dry wthmol 

according to the general procedure, was redleeolved in dry methanol (30 ml), rriethylnins (1 

ml) wee added and t& solution me refluxed overnlyht. The oily product (15a) obtained after - 

the removal of the methanol (2.068. 892) me dlreolvcd in methylene chloride (150 ml) 
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matha~wlfonlc (1.5 ml. 0.018 mole) na added cad tbs rolutioo me refAuxd for 48bt. Ibe. 

ordmic leyer uxe rehed with #tar (3 x 50 ml), l rparated axi dried. Tim crwle product (1.468, 

90%) vu chroutogrepbd over Florid1 and dutd with wtbylsw cblorlde to 81~ th 

pyrrolidoor derIvetIve (1.3~. 802). iP(QiU3): 1765 (a3 pyrrolidoae), 1745 (CQ eater), 1710 

ca-l ((B cerbwte). ‘li n(n(OXZlj)& 5.00-4.66 (m, 111, W-Z-CD),. 3.93 (e. Ztl, N-3-a). 3.78 

(s, %I, Me), 3.00-2.66 (m. 2P, XaO). M.S(HR) ./r 201.0642 (C@~INO~ requirre 201.0633). 

Methyl N-uthoxycerboayl-3,3dImthyl-+pyrrolIdone 2-cerboxylets (16b). TbIe capoud mm - 
prepersd frca ttu lectow g by oroaolyrIr, reerrewement of. the haiacatal and u8t.r 

l lImlmetIoo ue doecrlbed l bove. The product which me obtained In 731 yield (fra tha 
hemlecetel) wao purified on l PlorIeIl coluao erd l luted with methylme chloride (m.p. 

46-67OC). IN(QICl3): 1760 (a), 1740 (CU srter), 1710 ((x, cerbaaete). 1~ IHR (5X3)&6.38 (e, 

IY, N-O(a), 3.93 (e, ZH, N-QI2-Q)), 3.66 (e, 3L1, OW, 3.63 (0, 3H, OM), 1.26 (e. 38. Qtj), 

1.08 (e, 3H. QI3). tLS.(HR) ./r 229.0962 (CIOH~SNDS requlrer m/f 229.0950). 

ethyl mthoxycerbonyl-3,O-pyrrolldone 2-cerlwxylete (16~). Tbe crude hoiuetel (l&b) me - - 

obtelned by the oxowlyoIr of the lactoao 4 (1.88g). m dcrcribed above, and yu treated with 

trIctLylemIne (1 ml) In refluxiog wtheaol (24 hr). The rurrenged product ~8. l ccordlng to the 

=r, l mixture of Ieoaerr. It vu dleeolved In methylone chloride (30 ml), metheneeulfoalc l cld 

(I.8 ml) wee added end the l Ixture we refluxed (48 hr) to give the pyrrolidone dorlvetIve 

(1.028). The oily product wee purified on l PlorIrIl column end eluted vith methylem chloride. 

It lr xccording to the mr e l lxturo of two Ieomre (cle-trene. 1:l) I.P.(QICl3): 1760 (a), 

176s (a), 170s cm-1 (a, cerbmete). 1~ )+(R (am3) : 4.80 (d. J-8, IH, N-O+(x)); 4.25 (d, - 

J4, lH, N-&l-(X3), 3.76 (e, 2I(. N-2U3). 3.66 (0, 3H, OM), 3.63 (e, 3H, Oh), 3.30-2.30 (m, 

lit. GaD) 1.30 (d. J-6. Xi, CX3), 1.10 (d. J-6, 3H, Oij). It.S. (H.R.) =/z 21S.0787; (CgH13HD5 

requlree 215.0793). 

X-rey cryrtel l tructuroe 
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