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Abstract The Thermal Ene reaotlon of aldehyde &-butyl- and phenyl- hydrazones with 
enophlles gave C-trapped axo-abducts which can be diverted into synthetioally useful 
Y-keto-wter8. Y-keto-nitriles. Y-alkyl-Z-pyrrolidones, and Y-amino-esters. 

Recently we have described the uae of azo anion8 in 8ynthe8ia.‘*zsB These aniona derived from 

i-butyl, trityl- or diphenyl-4-pyridylmethyl-hydrazones 1 gave C-trapped azo products 2 when alkyl 

halides, aldehydes, ketones, or crotonates were ohoaen as the quenching electrophlle (Scheme 1). 

However when methyl acrylate or aorylonitrile was the electrophlle. negllable yields of C-trapped 

azo product8 2 resulted. Ais an alternative to the anion10 method, we have developed’ a thermal ene 

reaction of aldehyde t-butyl-(3) and phenyl-(4) hydrazoiles’ with these reagents a8 enophiles to 

produae the axe ester8 (5) and axo nltrlles (6). These products (5). (6) have been 

Y-keto-eaters, Y-keto-nltrllea, Y-alkyl+-pyrrolldones, and Y-amino-ssters. Herein 

expeflaental details of these prooedures. 
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Scheme 1 

Initially the t-butylhydrazones of allphatlc aldehydes 2 were heated with methyl aorylate or 

aorylonltrlle in toluene or xylene under reflux in an inert atmosphere to yield t-butylazo-esters 2 

(Rx-We,) and t-butylato-nitriles 5 (R*-CHe,). These products oould be isolated but usually they 

were tautomerlsed with trffluoroaoetic acid and hydrolysed to Y-keto-esters 1 or Y-keto-nltrlles 8 

(Scheme 2, Table 1). Ketone i-butyl hydrazones were found to give negligible yields of Y- 

azo-eaters with methyl acrylate under these uonditlons whilst benzaldehyde t-butylhydrasone gave no 

lsoable Y-azo-ester wlth methyl acrylate. Attempted thermal reactlona of aliphatlc aldehyde 

t-butylhydrazones 1 with methyl arotonate, aoryllo acid, methyl vinyl ketone, or methyl g,f3- 

dlmethylaorylate were also found to be unsuoceeaful. 

1 $=CMej 5 X=COfle 1 x=cope 
4 Rhtl 2 X=CN 4 X=CN 

Reagenta I (1) Toluene or xylene. reflux. 24h, argon; 
(11) RA, MO. 80-300 min. argon; 

(ill) (CO,H), , H,O, gt.0, 20°, 5-16h.. argon. 

sohew 2 
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'Hydrazone 2 Produut 4s) r- 3 

R’ 

He 1 w 
l-Pr 1 77b; 0 20b 

n-BU a 58% 1 75% g 55b 

n_C,H; & 1 go”; 8 75b 

a) reaction in toluene 

b) reaction in Xylene 

Table 1 

Porurldehyde &-butylhydrozone 1 (RI-H) ua8 found to be effective in these reactiona. Thus 

upon heating at 100% in xylene in the presence of 1.2 epulva%snts of methyl acrylate or 

acrylonitrile, 1 (R%i) gave azo ester 2 (R%i) (54s) or aeo nitrile 2 CR%) (71$) along with some 

minor amounts of double ene adducLs 2 and 2. If an exoeee of the enophile VM employed, then the 

double ene adduots 1 (521) and E (801) were isolated a8 the major products. Themoly8ls of the 

initfal azo-ester 2 fR'-H) or azo-nitrtle 2 (R1-H) in the presence of acrylonltrlle or methyl 

acrylate re8peotively gave the mfxed adduct ,lJ (521 from 1 (RI-H) via 6). Presumably the 

tautomerisatlon of the azo to hydrazone form of 2 CR'-H) or 5 CR*-Ii) occured under the reaction 

conditiOn8. The ax0 product 2, to, and G could be simply tautomerised and hydrolysed as before to 

yield the ketonic products 12 (7711, ‘3 (54s) and e (78%) respectively fsoheme 3). 

2 X= COZNe 

2 X=CN 

11 X = COfle ,Y= CN 

2-z 
iv,v 

12 X=Y = COfle 

a X=Y=CN 

& X=CO$le, Y-CN 

Reagenta: fi) &)((I.2 equlv.), xylene, reflux, 15-2Oh., N,; 

(11) Ax(2.5 equiv.), xylene. reflur, 50-7Oh.. N,; 

(ill)=hY (1.2 equiv.), xylene, reflux, SO-7Oh., N,: 

(iv) 7pk, 200, 80-300 min., argon; 

(vf KO,H)~, H$, Et,O, 5-16h.. 20°, argon. 

Schene 3 
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When aliphatio phenylhydrazonea 4 were Used for the thermal one reactian with methyl 

acrylate’, phsnylau, esters 5 (It*-Ph) were produced In moderate yields (56-6011). these adduota 2 

(II’-Ph) wuld be reduotively oleaved to amines via azo oleavage.- where&n the correapcnd~ng i-butyl - 
azo adducts 2 (R%#le,) could not. Thus 2 (R’=Ph) were reduoed under mild conditiona (Zn, HOAo. 

6o”, 1.5h.j to hydrazo-enters whloh upon work up, cycllsed to 5-alkyl-l-(phenylamlno)-2- 

pyrollidones E (45-521 from 2). Under more ioroing conditions [PI/C, H, (1 atm.), 50’. 12-24h.1, 

5 (R*-Ph) gave 5-alkyl-2-pyrollldones g (45-511 from 2) arising frm reductive cleavage of the azo 

function. Yith Adam’s oatalyst’ CPtO*, H, (1 atm). 20°, 24h.j in methanolic hydrogen chloride, the 

azo adduct 5 (RI-Ph) gave the hydrochloride salts of Y-amino-esters VJ’ which were isolated a8 

their I-benzoylderivatives 2. The phenylato adducts 2 (R’-Ph) could, like their corresponding 

t-butylazo derivatives 2 (R*-We,), be tautaerlsed and hydrolysed to Y-keto-esters 7 (41-521 from 

‘0. (Scheme 4, Table 2). 

I 
i 

Ph 

I 

ii l 

Reagents: (1) Zn, HOAC. 60°, 1.5h.; (ii) PI/C, Ii, (1 atm.), 50° 

12-24h.; (111) pto,, H, (1 ata.), 200, 24h.. HeOH-HCL: 

(Iv) C,H,N, PhCOCl; (v) TFA, 20”, 5h., (~1) (CO,H),, 

H,O, Et*O, 20°, 12h. 

Scheme 4 

Hydrazone P_ 

R’ 

H 

Me 

Et 

A-Pr 

Prcduot ($1 frcm j! 

Jj(R’-Ph) 1 15 r6 
60 - 40 51 

56 41 45 48 

57 44 45 46 

56 52 52 45 

Table 2 
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In srcrary we have shown that the thermal ene reaction of &-butylhydraxonea 3 with enophllic 

reagents dlera a u8eiu.I method for the synthesis of Y-keto-esters and Y-keto-nitrlIe8. A similar 

sequence appIied to phenylhydrazones 4 gave phenylazo esters which allow reduottve ace bond 

oleavage and thus offer an operational equivalent to an &amlno-carbanlon. The i-butylhydraxonea 3 

give superior yislda. of the azo-eaters 2 tha the phenylhydrazonee i prea\rPably aa the competing 

!! - addlton pathway wlth methyl acrylate la more sterloally hindered. 

Ye thank the SERC and Pfizer Central Research, Sandwich, Kent for CASE support (to I.Y.D.P.). 

G[(NEIUL EXPERIMWTAL 

Standard laboratory praotlce a8 prevlously described’ was observed. All ‘H N.H.R. spectra 
were recorded at 3001[Hz upon a Bruker WH 300 N.M.R. spectrometer uelng deuterlochlorofon as 
solvent referenced to resldual CHCl, 
were measured to the nearest O.%. 

- 7.27 p.p.m. unless otherwise stated. Coupling constants J 
All "C NA4.R. spectra were recorded at 62.85HHz or 75.4MHe 

on elther a Bruker Ah 250 or Bruker UH 300 spectrometer respectively. using CDCl, a8 solvent, 
referenced to CDCl, - 
signals are a&gned. 

77.00 p.p.m. unless otherwise stated. Only selected 1.R. ‘it, and “C N.M.R. 
Aoourate’maass measurements were recorded from the electron impact (E.I.) 

mode onIy. The preparation of &-butylhydrazones 1 is desorlbed elsewhere’ whilst phenylhydrazones 
2 were prepared by literature procedurea’. Compounds reported In tables but not described in the 
experimental section gave aatlefaotory spectral and anaLytical data conslatent with their 
structures; this data has been axltted ln order for brevlty In the prasentatlon of this manueorlpt. 
General procedure for the preparation of t-Butylazo-esters 5 (R *- CMe,) and t-Butylaxo-nltrlles 6 
Rx- We.) tra aldehyde t-butylhydraxones (RI* It). 

The procedure for the preparation of 4-(t-butylazo)octanltrlle 6 (RI- n-Bu, R’- Che,) from 
pentanal t-butylhydrazone 3 (RI- n-Bu) and aor~lonltrlle 1s typical oic all azo-ester 2 (R’- Che,) 
or azo-nlirlles 6 (R*- CMes) preparations. 

A solution-of 3 (RI- n-Bu) (5.0 -1) and acrylonltrlle (15.0 rmaol) wab heated in xylene or 
toluene (I=) underreflux-ln an inert atmosphere for 24h. The solvent and exoeaa aorylonltrlle 
were removed by concentration to give the crude azo produCt. Purlflcatlon by oolumn chromatography 
C5Og sllloa gel, dlethylether: petroleum (1:9 - 1:4) as eluant] gave a crude residue (736 mg) from 
which a sample (183 mg) was purlfled by p.1.c. [2 x 20 x 20 x 0.1 cm silica plates, dlethyl ether: 
light petrolerrm (1:3)] to yleld 4-(t-butylazo)ootanltrlle 6 (RI- n-Bu. R’- Me,) (151mg. 581) b.p. 
98O at 0.65 = Hg; t.1.c. CSlOx, dizthylether: petroleum (i:3)1 R? 0.3; Max (film) 2965 8, 2935 a, 
2875 m, 2255 w. (C-N), 1468 m, 1454 m, 1427 m, 1365 m, and 1211 m cm-', 6H 0.87 (3H, t. J 8Hz, 
MeCH,), 1.19 (9H, s, Cne,), 1.13-1.30 (I, m), 1.55-1.66, 1.72-1.84, 1.93-2.04, 2.13-2.25 (6H. 4 x 
3, and 3.29-3.37 (1H. m, C(4)+), 6C 13.84 (q, CH,We), 13.92, 22.39, 27.72, 28.98, 32.60 (5 x t, 
CH,), 26.89 (q. Che,), 67.35 (8, CMe,), 75.12 (d, Cv)), and 119.35 (8, CgN): a/e (HH, C.I.) 210 
MH+, 1001): [Founz: C, 69.11; H, il.lZ; N, 20.3s. C H N C, 68.92; H. 11.1s. N, 20.12.1 II II I 
General procedure for the preparation of Y-keto-esters 7 and Y-keto-nltrlles 8 frola t-butyl- 
hydraxonee 3 

The procedure for the preparation of methyl 4-oxopentanoate 1 (RI-Me) 1s typical of all 
Y-keto-eater 7 and Y-keto-nltrlle 8 preparations. 

3 (Rl&) (4.5 mmol) was reacted with methyl aorylate as before to give a crude t-butylazo 
ester T (RI-He) whloh waa dissolved in trlfluoroacetlc aold (2mI) under nitrogen and stirred for 
5h. Tiie acid was evaporated and the residue dissolved In oxalic acid (2g). water (2M) and 
dlethyl ether (5aI) and the solution stirred for 5-16h. The aqueous phase was separated, extraoted 
wlth dlethylether (2 x 5l%I), the organic layers combined. dried, filtered, and evaporated. 
Purlflcatlon by column chrcmagraphy C5Og silica, eluant dlethylether: dlchlorcmethane (1:24)] and 
p.1.c. [eluant dlethylether: dlchlorcwthane (3:197)] gave methyl 4-oxopentanoate 7 (RI-he) (468 
mg, 80s); b.p. 126O at 15 tig; t.1.c. Cdlethylether: dlchloromethane (1:39)] Rf OT2; umax (film) 
2960 m, 1738 8, (C-D), eater), 1716 a (C-C, ketone), -1440 m, 1410 m, 1362 m, 1318 m, 1268 mr 1214 
ID and 1162 8 cm-'; 6H 2.21 (3H, 8, klecO), 2.57-2.62, 2.75-2.80 (4H, 2 I m, CH&H,). 3.69 (3H. 8. 
de); 6C 27.66 (t, CH,). 29.66 (9, WCC), 37.83 (t, CHz), 51.59 (q. OHe), 172.98 (3, CO,), and 
206.30 (a, CD); m/e (E.1.) 130 04".70S,, 115 (231, 99 (29). and 43 (100); [Found: C, 55.21: H, 
7.61. C,H,.O. requires C, 55.4s; H, 7.71.1. 

Slmllarl prepared from 2 (RI- n-Bu) (5.0 ml.) and aorylonltrlle, followed by tautolaorl- 
eatlon and hyd:oIysla. 4-oxooctanltrlie 8 (RI- n-Bu) (551); b.p. 119’ at 0.8 mmHg; t.I.c. 
(dlchlorouethane) Rf 0.3; Wx. (file) 2360 8, 5940 a, 2880 m. 2250 a (C-N), 1715 d (C-O), 1460 m. 
1414 m, 1379 m, 1127 m, and 1076 m, cm-'; 6H 0.88 (W, t, J 7H,, CH,). 1.29 (M, E sextet, J 8Hz, 
7-CH,), 1.56 (2H, oa pentet. J 8Hz, 6-CH,). 2.43 (W. t. J 8H2, 5-CH,), and 2.53-2.58. 2.75-2.80 
(4~. 2 x re, 2.3-CH;T; 6C 11.35 (t, CH,CN), 13.66 (q, CH,), 22.16. 25.70, 37.59, 42.13 (4 x t, 4 x 
CH~), 118.94 (a, CN), and 206.15 (87 Co); a/e (NH, C.I.) 157 oQnl.+, lool), 140 (MH+. 2). 85 (9). 
and 69 (15); [Found C. 69.0%: H, 9.21; N, 9.95. C,R,,NO requires C. 69.05; A. 9.41: N, 10.111. 
CeneraI procedure for the preparatton of t-Butylazo-esters 5(R*-H, R’- We, and t-bUtylaZo-nltrllea 
6 (RI-H, R’- CHe,) from formaldehyde t-butylhydraxones 3 (RI-H). 

1 (RI-R) (i.og, 10.0 mol) and methyl aorylate (or acrylonltrlle) (12.0 ~1) were dissolved 
in xylene (10 mI) and heated at 100’ iOr 15h. Evaporation and purlfloatlon by column 
ohrcmatography on flash sllloa C(4Og). hexane: ethyl aoetate (19:l) aa eluant] gave 2 (R'-H) (1 .Og, 
54%) or 6 (RI-H) (l.rg, 71%) respectively as oils, along ulth acme double adducts 2 or 0 (<55). 
For 5 (R~-H) Max. (thin film) 2970 a, 2870 8, 1735 8 (CO,), 1438 a, 1360 8, 1315 mr 1220 br. 1165 
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br, and 1002 m m-l; 6H 1.07 (9H, 8, t-BU), 1.95-2.05 (a, 0, 3-H). 2.29 (2H. t, 17.5Ha. 2-R). 
3.56 (3~, a, OHe), 3.66 (W. t, J 7Hz, 4-H); dC 22.97(t), 26.66(a), 31.56(t). 51.35(a). 66.88(s), 
67.54(t), 173.22(8)1 m/a (NH, C.f.) 167 (HH+. 100%). yOr 6 (RI-H) kx. (thin flIm) 2970 a, 2930 
m, 2670 m, 2250 m, 1472 mr 1455 m, 1420 m, 1360 a. 1226 m, 1210 m c=-'; 6H 1.11 (9R, ar t-Bu), 
2.03-2.12 (2H, m, 3R), 2.38 (2R, t, J 7Rt, 2-H), 3.77 (3H, t. J 6.5~s. 4-H); dC 15.04(tT, 
23,71(t). 26.69(q), 66.20(t). 67.43(ai, 119.ll(a)r we (Ml, C.1:) 154 (POf*, 100s). 
Oenerel proeedurd for the preparation of double l dduOt8 9 pnd 10 

3 (RLH) (1.01, 10.0 -1) wss refluxed wlth methyl l arylate (or aorylonltrile) (10.0 -1.) 
in xylene (1OmI)‘under en inert atmosphere for 12-1511. Further enophlle (2Q rol) was added and 
reflux was oontlnued for 40-50h. Evaporation and chraetography on flash silica gel [(506), 
dichlorcmethene as eIuant] Rave 9 (1.4g, 521) and 10 (1.7g, 805) reapeotlvelY aa oils, along wlth 
some mono adduote 5 (RI-Ii) OF 6 iR1-R) ((51). Per F Crux. (thln film) 2975 m, 2935 m, 1740 8 
(CO,), 14313 m. 1363 m, 1250 a,-1200 q , 1175 a, 1100’ir. and 1016 Y cm-'1 dH l.l4(9H, a, t-Ru), 
l.gl-2.17(&i, m, C$Cii,CO,He), 3.20-3.24(18, m, CHN,), 3.60(6H, a, We)8 dC 26.77(a). 28.Og (t). 
30.21(t), 51.34(g). 67.12(s), 74.97(d), 173.16(s); m/e (NH, C.I.) 273(IM+, loop). Fcr j$ ax. 
(thin film) 2975 a, 2930 a, 2250 a (C-N), 1475 m, 1450 8, 1426 8, 1390 u, 1364 a, 1230 me 1210 l e 
and 1093 Y CeB-1; 68 1.20(gH, a. t-Bu), 1.93-2.31(8H, m, C~,'X,CC',l'le), 3.44-3.5l(lH, m, CHR.)$ 6C 
13.72(t), 26.66(g). 28.53(t). aa'T2o(a), 72.94(d), 118.73(s); m/e (NH, C.I.) 207 (HH+r 100%). 
preparation of mixed adduct 11 

6 (1.06, 6.5 mcl) and methyl acrylate (O.g6g, 10.0 mol) were dissolved ln xylene (1chl) and 
the ml&re refluxed fcr 60-70h. Evaporation and purlfloatlon by chrcmetography on flash alllca 
[(lgg), dichloraeethane as eluent] gave 11 (l.l3g, 731) as a grmy mesa, Ux. (thin fiW 2970 me 
2935 m, 2250 q (cN). 1740 a (CO,), 1475 w. 1440 m, 1365 m, 1330 u, 1250 w. 1200 m, 1170 m, and 1095 
w cm-'; 6H l.l6(gH, a, t-Bu). 1.94-2.23(6H, n ), 3.32-3.35(lR. br, CRN.). 3.62(W, a. we): 6C 
13.95(t), 26.93(q), 27.%(t), 28.66(t). 30.06(t), 51.59(q). 67.77(s), 74.05(d), 119.06(s), 
173.06(s); m/e (NH, C.I.) 240 (MI+, 100s). 
General procedure for the preparation of dimethyl 4-OXOpimSlStS 12, 3-OxO~nt~-l,~dln~tr~lS 13, 
and mathyl 6-cyam-4-oxohexanoata 14 

The procedure for the preparation of 12 is typical fOF the preprratlcn Of 13 or 2. 
9 (0.6558, 2.4 mol) was dlaaolved 1nLdFy benzene (5ml) and TYA (0.5ml) and the ml*ture 

stir& under nitrogen for 5h. Evaporation gave a residue which was dlsdolved in dlethylether 
(al), water (101al) and oxllio acid dlhydrate (315 mg) end stirred for 20h. Under nitrOge= The 
aqueous layer was extracted with dlethylether (3 x 2Oml). the organic layers cabined. dried, 
filtered, and evaporated. Purification by calm ohrcmatography on flash alllce c(2Og). 
dlchlorcmethane as eluant] gave 12 (370 mg, 77$), m.p. 55% (Lit.,' m.p. 53'); Ynax. (nujol) 1745 a 
(CO,), 1705 a (Co), 1418 a, 13325, 1205 a, 1105 a, 990 m. and 918 a cm-'; dH 2.56(4H, t, J 7Ra)r 
2.75(4H, t, J 7%). 3.63(6R, a, OMa); dC 27.66(t), 37.04(t), 51.71(q), 173.01(s), 206.77(ai; de 
(NH, C.I.) 220 (hNH.*, IaS), 203 (KR*, 33). 116 (33). and 171 (loo). 

glroilarly prepare4 by tautcmerlaatlon and hydrolyala? 13’@ [0.62g, 54s from 10 (6.25 rmol)l; 
t.1.c. csloz, dlchlorolPethane Rf 0.11 m.p. 37O; Max. (nujo1)?250 a (CW) 1710 a (m, 1425 8, 1410 
a, 1400 a, 1350 a, 1335 l , 1258 m, 1210 m, 1100 a, and 1015 a cm-‘; dH 2.60(48, t, J 7Hx). 2.g5(4H, 
t, J 7~2); dc 11,19(t). 37.30(t), 118.63(s), 202.03(s); m/e (NH, C.I.) 154 (ML+, 1002). 137 
(mF, 1). 

14 [o.395g, 785 frcm 11 (3.0 mmor)]: b.p.230-5@C at 3oPwg; %ax. (thin film) 2960 q , 2255 m 
(CN). 740 a (CO,), 1722 a m). 1440 m, 1416 m, 1366 mr 1315 u, 1265 0, 1200 q , 1160 q , 1115 II, 
and 1105 a cm-'; dH 2.48-2.56(1. 2 X t, J 7,6Ha), 2.67(2H, t, J 6HZ), 2.‘30(2H, t, J 7Ha), 3.57(3H. 
a, ORe); 6C 11.19(t), 27.58(t), 36.56(t).-37.66(t). 51.73(q). li6.76(8). 172.69(s), 204.35(s); m/e 
(NH, D.C.I.) 187 (MNH,+, lOO$), 170 (PM+, 5); [POUnd: C, 56.6s: H, 6.69; N, 8.1% C,H,,No, 
raqulrea C, 56.61; H, 6.51: N, 8.311. 
General prccedure for the preparation of Y-Phenylaao-eaters 5 (R’-Ph) 

The following procedure for the preparation of 5 (R' -i-R, RX-Ph) la typical. 
4 (R’= 1-pr) (1.62g, 10.0 ~lol) and wthyl acryiate (1T72g, 20.0 ml) were dlsaolvad in 

xylene-(2m)and the solution refluxed for 20-24h. under nitrogen. Bvaporatlon and chraatogrephy 
on flash silica [(6Og), hexane: ethyl acetate (49:1) as eluantl gave 2 (RI- A-Pr, R’-Ph)* (1.408, 
561) as a single lscmer*: yellow vlscoue 011; Nax; (thin film) 1743 a (CO,),1594 w, 1521 u. 1457 
W, 1440 W, 1392 w. 1372 w, 1260 II, 1200 m, 1176 m, 1075 w, and 1024 w cm-‘; dR 0.96(b, d, 2 7Hx 
CHP&), 1.03(3H, 4, J 7Hz CR&), 2.13-2.39 (5H, ml, 3.28-3.34(1H, m, CHN,), 3.61(3R, a, me), 
7.35-7.75(58, q , Ph-g); dC 19.07(q), 19.27(q), 25.71(t), 30.86(t). 31.@(d), 51.44(q), 62.64(d). 
122.23(d), 128.89(d), 130.30(d), 151.90(s), 173.60(s); tie (E.I.) 249(M+l+, 0.21). 143(41), and 
77(100). 
Ganeral procedure for the preparation of Pyrollldonea 15 

The following procedure for the preparation Of 35 (RI- 1-R) is typical. 
5 (RI- i-pr, R’-Ph) (0.3Og, 1.21 mol) was dissolved in-SOS aqueous ethsnOl (SY) and acetic 

acid (i.2mI) & 60’. Zlna powder (l.Og) was added in portions over 1.5h.. The ethanol was 
evaporated, the residue neutralized with saturated NaHCO, 8OlutiOn and extracted into 
dlchlorcmethane (2 x 25m.I). The organic layers were combined, washed with Water (2(kp1), dried. 
filtered and evaporated. Purification by p.1.c. CSlO., ethyl acetate: hexane (6:4) as eluant.] gave 
5-isopropyl-1-(phenylamlno)-2-pyrrolldone 15 (244 mg. 922) as a white 8olld~m.p. 85’; uhrax. (nujol 
mull) 3220 a (NH), 3100 W, 3020 m, 1690 a TisHco), 1600 a, 1490 m, 1406 m, 1368 m, 1302 m, 1263 m, 
and 1082 m cm-‘; dH o.a5(3H, d, J 7Hz, CIMe,), 0.93(3H, d, J 7Hz. CHne,), i.ai-2.33(3H. q ), 
2.35-2.56(2Hr a). 3.76-3.66(lH. m. CRN), KO6(1H, br, NH), 3.66-7.30=, q , Ph-H); dC 15.16(q), 

16.92(q). 18.27(t), 26.27(t), 26.39(d), 62.45(d), 113.55(d), 120.95(d), 129.13(d), 146.07(e), 
174.10(s): m/e @.I.) 218 (W. 552). 175(62), 92(100); [POWId: C, 71.91: H, 8.0s; I, 12.8%. 
c H N 0 requlrea C, 71.61; H, 6.21: N, 12.691. ,I 1. I 
General procedure for the preparation of 5-alkyd-2-pyrrolldone 16 

The following procedure for the preparation of 16 (RI- 1-Pr) is typical. 
5 (R’- l-pr, R*-Ph) (0.4961, 2.0~-1) was dissolved ln~methanol (lolpl). 10s palladlu on 

carbon-(75ag)iaa added and the mixture hydrogenated at 50° and 1 atmosphere pressure for la-2Oh. 
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~ha uetalyat ma filtered oft, uaahed with methanol (2 x 1Qll), the omnlc layera Oowlned end 
aveporatee . Purltloation by ~3.0. ISlO., ethyl l oetate: hexene (7x3)1 gve 5-isOproPyl+- 
p~rroiidinone 16 (nL- 1-w) (198 m, 781). aa a while eolld m.p. 71’C, %ex. (o&to1 null) 31% br 
(R-x), 1695 a ‘TrmCO), 7825 Y, 1390 mr 1293 l , 1270 m, and fD83 w om-‘i bR 0.90 (3Hs d. J 7Hz 
Csf~,), o.SStPr, d, J 7Hs, CRRRr), 1.58-1.83(2H, l ), 2.1-2.2(1H, m). 2.30-2.35ta~ m). 3:34- 
3.r(tH, m, CHR). 6.x5(lH, NH. br a)~ 6C 18.07(q), 16.71(q), 24.65(t). 30.59(t). 33.5D(d). 
60.62(d), 178.69(a)l n/e (NH, C.I.) 128 WH*, 100s); R4(15); [Found: C, 66.5s: H, 10.01s I, 10.9% 
c,n,.RO requirea c, 66.1s: H, 10.211 R, 11.013. 
Uenaral pooedure for the preparation of I-emino-eaters 18 

The followtag pooedure for the priparetion of 18 (a’- l-Pr) la typloal. 
5 (It’- I-Pr. R*-Ph) (375 mu, 1.5 rol) we8 dldved in~drymethenollo hydrogen ohlorlde (WI. 

7ml). -Adem’a-o&t.alyat (75 11(1) uea l ed0d and the l 1xtum hydroRbiated at 1 atm. p&assure at 20’ for 
15h. the oatdYat (M flltered oft, washed with methenol (2 x l(u). the crgenla LaYera cowned 
and evaporate6 to yield the emlne oalt 17 (RI- 1-R) and oyclohexylemlne. The mixture uaa 
diaaolved In diohloromethene (9rl)i benzyl chl~rlde (0.636) and pyrldlna (1m.l) and stirred 
0vern1*t at 20.. me solutton ma l crldlfled with aqueous 211 hydroahlorlo acid, the aquaoua layer 
separated end l xtraoted with diohloracMthane (2 x 25a.l). rhb organ10 layer8 were oablned, dried, 
filtered end evaporated. Purlfluetlon of the realdua by p-1.0. Cslo.. chloroform: ethyl aoetata 
(9:l) ea eluant] pve 18 (Ii’- 1-pr) (270 mg, 681) as a white solid m.p. 75’; %u. hujcl mull) 
3320 8 (law, 1736 a (co’;), 1633 a 0lHCU). 1603 m, 1580 II, 1543 a, 1494 m. 1440 m, 1318 m. 1175 m. 
and 1080 Y or-L8 611: 0.9R(%, d, J 7%. ClWe,), 0.99(3, d. J 7Ha CH&). 1.73-2.02(W, m), 
2.3y2.5omi. l ), 3.57(3x, a, 06). 4.01~~iotrH, m, CHnOs), ‘b.O(lH, br d, J 9Hs. tilt), 7.41-7.8O(W, 
a, P&II); 6c 18.15(q), 1&.98(q), 26.86(t), 31.12(t). 32.47(d), 51.52(q), ?4.62(d), 126.75(d). 
128,43(d), 131.25(d), 134.60(s), 167.21(s), 174.42ta)t m/e (B.1.) 263W. 0.5s). 220(15), 105(100); 
[hound: c, 68.81: H. 7.91: Ii. 5.3%. C,&.,WO. reaulree C. 68.41: H. 8.oI1 Il. 5.311. _- __ 
Oeneral prooedw e f&r thipr&aratlm of Y-kei~edtera 7 tra Y-&eiyla~eatara 5 (ii*-Ph) 

The follarl~ w for tbe p?=eperatlon ot 7 (RI&) la typluel. 
5 (RI-He, R*-Ph) (0.44g. 2.0 rol) uaa dlaaolvea in TFA (2ml) and stirred undo? nitrogen for 

5-6h. -The aolvent was evaporeted, the residue diaaOlve4 In water (lOal), dlethylether (5m.l) end 
oulic noid (o.log) and atirrad tcr 12h. Tha aqueous phase uaa separated. sxtraoted ulth 
dlethylether (2 x 2Dml), the ~Ranlc leyera cabined, dried, filtered end evaporated. DIatll1atlon 
gave 7 (RI-Me) (lR5 m. 711) b.p. 126’ et 15 mHg, t.l.c., n.m.r. as before. 
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