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Abarract-Ltthtum K-benzyltrtmethylstlylamtde (LSA) adds to 

crotonutes tn II 1,4-manner, though the reactton of ordinary 

ltthlum amides with a,b-unsaturated carbonyl compounds IS 

eccmpenled wtth a 1.2-additton and hydrogen abstractron 

at the v-posttton. l-he conjugate addtt ion vga LSA followed 

by enolate trappcng with electrophtles produces the correspondtng 

a-substltutcd 8-amtno esters, which are, tn turn, converted 

into B-lactams and a-substituted a,S-unsaturated esters. 

Ltthtum amldes RINLk are ordtnartly used (IS strong bases for deprotonetton of 

organic compounds. However, nucleophlllc reacttons of l$NLl, such as 

conlugatr tlddltton to a,E-unseturared esters. have recetved Ilttle attentton 

from a synthet tc potnt of VIM. l-3 
We report that Iithtum N-benryl-trlmethyi- 

s!lylsunlde ILtN(CH2PhlSI%4e3~ lLSA14 reacts with a,6-unsaturated esters In a 

1.4-manner IO produce the cnrrespondlng 8-emino ester enolates, whrch are 

trapped by electroph~its such as alkyl halides and aldehydes. .ihe result Ing 

a-substituted B-amino esters can be converted tnto the S-Iactamr or into the 

a-substttuted a,&-unsaturated esters (Scheme 11. 
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Ltthtum N-btn~ltnmcthylr~lylami~ 

Conlu8ete addltton-enolate trepplng renctlon. By using LSA, the 

conjugate eddttton to 1 followed by treatment with various cieetrophties was 

studted. With n-octyl todtde, a S9:41 m ,I xture of the antt (Sal and syn fSbi 

tstwners was tsolated in 81% ytcld. The I somer moo depended upon the 

adds t Ives; the presence of f?v6?4 gave a 89:J I mtxture In 96% yield and the 

presence of TXF0fu produced a 77~23 mtxturc 1 n 78% ytetd. It should be 

noted that the 7MS group of LSA IS removed durtng work-up procedures. Wtth 

methyl todldc, a 52:48 mtxture of 6a ond Bb was obtalned tn an essenttally 

quant ttat tve ytetd. Wtth benraldehyde, the adduct (71 was obtatned in 97% 

ytrld: the rat10 of four isomers 170. b, c, d) was 5?:24:17:2. Unfortunately, 

the stereochemrstry of these isomers has not yet been determlned. 
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5a; R3- n-C8flL7 

6a R3= MZ 7a.b.c.d 

8-Lactam synthesis. The anti B-amino ester (Sat was converted into 6a 

rn 90% yield vta hydrolysts followed by dehydratlon [KOH/aqueous M?CSi; PPh3. 

fPys)2/hleCNl .6 Quite slmllarly, Sb gave 6b In 74% yield. The stereo- 

chemrstry of 8a and b, tn turn the stereostructure of Sa and b, was determlned 

by therr’H n.m.r. coupltng constant 

8b 

o-Alkyletcd q,9-unsaturated ester. The B-amino esters underwent 8- 

ellmloation 
7-9 . vie quarterntratton-base treatment to produce the correspondtng 

a-alkylated o.8-unsaturated esters. N-Methylatlon of Se wrth Mel/K2C03 

followed by treatment wtth s~llcn gel produced a 86 : I4 mixture of the E (90) 

and 2 (Sb) Isomers In 90% yield. Similar treatment of St, again gave a 91 : 

9 mtxfure of Se and Sb in 8616 yteld. The three-step sequence, conjugate 

eddttton of LSA to I - enolate trapplng with octyl iodide - R-eitmtnation, 
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Lltluum N-bcozyltnmcthylsrlylamidc 4177 

lH M spectra were recorded with a Tartan EM-390, XL-ZOO, or Jcol a-400 

instruments with 7?&S as Internal standard. IR spectra were recorded with a 

Httecht 215 spectrophotomcter. Mass spectra were recorded wtth a Hltecht 

M-52 or Jeol IX-303 spectrometer. Elemental analyses were performed by the 

‘l’ohoku Unlverslty Mtcroanelytlcal Center. 

Preparation of stlylared amtnes. -. N-~Tr~~thylsllyi~ben~ylamIne wes 

prcpurcd according to the lltereture procedure: I4 ‘H rMI KC141 6 0. I9 Is. 91, 

0.45.1.081br. 11, 4.00(d, J=?.SH2, 21, 7.05-7.351m. 5). Other amrncs were 

prepared by the procedure of Narule and Kapur. 
5 

h (t-5utyldtmethyl~tlyl)benzylem~ne .- .-:. bp 92.5’C/2.tmn)fg; $1 I\M1 (ccl41 j 0.17 

(s, 6). 0.38-0.92 Im, I). 1.05 (s. 91, 4.06 ld, J n 7.8Hr. 2). 7.12-7.38 Im. 51; 

IR (Ccl41 3040, 2970, 2940, 2870, 1650, 1500. 1470, 1405. 1260. 83Ocm*‘: MS 

calcd for Ct3H23NS( m/z 221.1600, found m/r 221.1609. 

N-(Dtphenylmethylst Ivl!ben2ylam~ne. bp 215’CIO.%~r@ti3; ‘ii tMlCC14) 5 0.56 

fs. 3). 0.85-1.38 (br, II, 3.95 Id, J*7.5Hr, 21, 6.92-7.65 (m, 15); lR lCC14) 

3070. 3030, 1455, 1430. 1400. 1260, 1120. ?OOcm*‘; MS calcd for C20if2,NSt m/z 

303.1443, found m/z 303.1482. 

%-(t Hutyld~phenyl~~lyl)benzylamlne -..& bp 233’C/O.S mr)ig; ‘Ii FM? CCCI,, 6 

0.93.I.30 (br, 1). 1.04 (s, 91, 3.90 td. 1*7.5Hz, 2). 6.93-?.73(m. 151; IR 

(WI41 3080. 2940, 2865, 1470, 1455, 1430, 1405. 1390. 1110. 700cm-‘; kE calcd 

for C23H27KS~ m/z 345.1913, found m/r 345.1866. 

K (~rcDhenylslly~lbenrylamrne, mp 85.0.C; ‘H .W lCC141 6 1.43 (bt, Jm3.8Hz, 

1). 4.05(d. J=3.8111. 2). 6.96-7.6?1m, 20H): IRfKBr) 3390. 3075. 1430. 1405. 

1120, 845, 740. 700cm.‘, Anal. Calcd for C25H23NS~:C, 82.14; il. 6.34; 

ri. 3.83. Found: C. 81.97; H, 6.46; N, 3.60. 

Reactton of J vlth lithium amides. --~ The reactlon of LSA Is representa- 

[IYe. In a 2Oml flask under Ar atmosphere were placed N-(‘MS)-benrylnm~ne 

l0.431ml. 2.2mnol) and dry THF (Smlt. The flask was cooled to -78°C. and 

then Bul.~-hexane solution (1.38ml. 2.2nsnoll was added. The resultlng 

solution was srlrred for 3Om!n, and then a THF 13ml) solutron of 1 (0.212ml. 

2mnolf was slowly added. The color changed to pale yellow. The stlrrlng wus 

continued for another 3Omtn at this tunpereture. The reaction was quenched 

with ti T?F solurlon of tic+ A satureted rolutlon of NetUX13 was added to 

make the soluiron basic. Extrectton with ether, washing with brine, drying 

with K2C03. condensation, and a chromatography by using siltca gel gave the 

product. 

Methyl 3.(benzyiarnlno~butanoate (21. ‘H ?M? (CCL41 d I.11 (d, j=6.2liz, 31, 1.50 

ts, I). 2.28ldd. jm6.2, l5.2Hr. II, 2.36 fdd. 1.6.2, 15.2Hr. II, 3.05 Iddq. 

196.2, 6.3, 6.3H2, I), 3.59 is, 31, 3.72 (s, 21, 7.00.7.281m. 51; IR (neat! 

3330. 1735. 1605, 1440, 1195. 1175. 740 cm-‘. . M calcd for C12Hl,M12 

m/r 207.1259. found mlr 207.1257. 

K-Denryl .2-butenamtde (31. ‘H W lCC14) 8 1.83 (dd, J-1.7, 6.8 HI, 3). 

4.47 (d. J-5.9 Hz, 21. 5.43-5.83 (br. I). 5.75 Edq. j~l.7. 16.5 ltz. I), 6.83 

(dq, j-6.8. 16.5 Hz, IJ, 7,24(S, 5); IR (KBr) 3270, 1670, 1625, 1560. 1430, 

970cm‘ I , .W c8icd for CIIH13NOmlr i75.0997. found m/r 175.0998. 

.Methyl 3-(K, ~-~~benzylamlno)but8noate. lH ?M? (u314! 6 1.09 (d, J-6.2 Hr. 

31. 2.14 (dd. J-7.2. 13.6 Hz, I). 2.53 (dd, Ja7.2, 13.8 Hz. Il. 3.25 (ddq, 

]=6.2. 13.8. fJ.8Hr. 1). 3.43 (5, 3). 3.38, 3.58(24, J=13.5Hr, 4). 6.90-7.33 

lm, IO); IRtCC14) 3045, 1745, 1458, 1195, 7OOan-‘; Mj calcd for C1sH23m)2 m/r 

297. 2729. found m/r 297.1744. 
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Ltthtum h’-htnryItnmrthylstlyianudc 4179 

4O*C for 36hr. Neutrallrettan wtth 1.4F; HCI, followed by evaporatton of 

MeOH and H20, gave a whtte prectpltate. The mtxture of thts acid. CM303 

t4onllJ. Ph3P (133.6mg. 0.48rwnoiJ. and (PYS)~ IlO8.4mg, 0.4gn~nol) was refluxed 

fur 2 days under nitrogen. Condensatton followed by purtftcatton via a 

s111ru gel column chromatography by using hexane-ether-0i2C12 il:i:tJ as 8n 

eluenr produced I. 

trans I-Reozyi 4-met&l~3-octyI-2~azettdtnone (bat. --_-- -. lti M6X (CCl4J 5 

0.71-1.00 (m, 31, 1.18 fd, J=fj.Ottz. 3). 1.07-1.78 (m, 10, 2.44-2.68 (m, 11. 

3.09 (dq. J-2.0, 6.Otlr. I), 3.93, 4.50 (2d, J~IS.OL1z. 2). 7.19 (bs, 51: IR 

(neat) 2970, 2930, 2860, 1750, 1400. 730, 700cm ‘. , MS calcd for C191i2gNo m/z 

287.2249, found m/z 287,224O. .The c~s-tsomer i8bl; Itt raw KC14) 6 0.74-I.00 

(m. 3). 1.07 (d, J=6.Jt1rV 3). 1.12-1.67 Im, 14tlJ. 2.99 (dt. J-5.1, 5.3t+r, 1). 

3.53 idq, Jv5.3, 6.3ttr, It, 3.97, 4.48 (2c.i. J=lS.OHz, 21. 7.19 (bs, 5): 1R 

(CC14) 2920. 2850. 1735, 1445, 1365, 700cm I; MS calcd for C,9H29No m/r 

287.2249, found mlt 287.2252. 

orAl_k_y!ated ;Ltixn_seurated ester ---- -‘. Preparation of 98. b IS represcnta- 

t IVC. The o-octylated enoate 5 t158mg. 0.49mnoI) was placed in a IOml 

flask, and then MeCM Jl.Smll and K2CQ3 10.35gl were added. The mtxture was 

cooled to O’C and then Mel f0.25ml, 4mrtoIJ was added. The mrxture was kept at 

room temperature for 15hr. Water was added and K2tX3 was dtssolved. Et her 

extractton gave the methylated dertvattve. ‘Thts N-benryl-N-methylamino 

dertvativc r133.4mg. 0.4ntnolI was refluxed with St02 10.04-0.063mn. 27OmgJ In 

toluene (2.9ml). After 60hr, the 6-cl rmtnatloo was completed. 

Methyl 2-octyl-2-butenoatc (9). The trens-Isomer (96) was contamtnated 

wrth the cts-Isomer t9bl. The spectral data was based on a 93:7 mtxture. ‘H 

.vvU fCCl4J o 0.73-1.07 (m, 31, 1.2.’ Ibs, 12). I:_19 id, J=7.2ftr. 31. 2.10-2.37 

(m, 2). 3.64 (s, 31, 6.69 lg. J-7.2112, .__I 

144Ocm ‘; 

11; IR (CC141 2960, 2935. 2860. 1715, 

1460, m calcd for C,3ti2402 m/x 212.1776. found m/z 212.1759. 

‘The trans-conftguratroo was asstgned by the chcmtcel shifts of the oleftnic Me 

and tiJ5 0.79 and 6.69, respecttvely); the corresponding chemtcal shifts of 

the cts-tsomer appeared at 1.92 tdt, J=I.P. 7.2HrJ and 5.87 (q. ]*?.2tirJ. 

Further. photochemical trradration of a 93:7 mixture of Sa and b produced a 

50 : SO mixture of both tscmers. 

Methyl 2-benryl-2 butenoate (IO). - ‘The stereochemistry was dttermtned as 

desfr 1 bed above, tH NUR KC14J 6 1.86 Id. J.7.Ifir. 3J, 3.60 Is, 2). 3.62 

t s, 3). 6.89 (q. I. =CM), 5-90 (m. the CIS Isomer). 6.93-7.25 Ibs, 51; 

IR (neat) 3100, 3075. 3040, 2960, 1715, 1650, 820, 740cm-t: ?A5 calcd for 

C,2fit402 m/r 190.0994. found m/r 190.1000. 

ethyl 2.cthytdenr-5-methyl-I-hcxenoaie (II). ~. *ti Ma (CC14J 6 1.63 Ibs. 6). 

1.80 (d. j=7.1Hz, 31, 2.93 Ibd, J=6.9Hz. 21. 3.64 (s. 3). 4.92 (m, I), 6.68 -- 

fq, 1, =Qt!. 5.87 (m. - .-- the CIS tsomerl; IR (neat) 2930, 2860, 1720, 1650, 1440, 

1285, 1235, 850cm -1; .Xj calcd for Ct0H,602 m/z 168.1150. found m/t 168.1154. 

Ethyl 2,4-dtmethyr-2-pentenouie (II). _- -- The l!t w spectra was In good 

agreement with the reported dsts. 
16 

WI 2-m-l -2-undeccnoate 1131. - --__-- Iti NH? (oC14) 6 0.74 tm, JJ, 1.27 (1. 

J~?.Itir. 3). 1.32 tbs. 10). 1.79 td, J=t.SHz, 3). 2.13 lm, 2). 4.11 tq. J.7.tlir. 

21. _6.60 (dt. Jml.5. 7.214~. I. n QIl. _ 5.80 Lm. the CIS tsomerl; IR (neat) 2960, 

2940. 2860, 1715, 1650. 1465. 127Ocm-t; k&S calcd for Ct3ti2402 m/r 212.1776, 

found mlr 212.1756. 

0-Stlylated ketene acetal (15). ~..-- -- After the conjugate addttton of LSA 

to It, I eq of MSCI was added at -78%. The react ton was allowed to warm 




