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Abstract - The actlvatad acetataa 0 a-c) react with 1.3,5-trialkyl 
kxahydro-1.3,StrLulnaa (5 a-c)*, depeodl~ on tha condltlona, 
l,S-dlaubatltuted-3,7-dia.l~lrublcyclo [3.3,11 nona-2,6-dionaa 
Q. b-l) or 5,5- diaubatltuted -1,3di~l haxahydropyrlmldlnaa. In 
the cam of the rwctlon of ethyl banzoylacetate (46) with 
1.3.~triwt~l~dro-l,3,~triullw (5a) an xrnative pathway 
producea the tatrahydmpyridina(8). - - 

‘we hve prevloualy repor& that the reaction between 1,3,5 - triuthyl- haxahydro- 

1,3,5- trlazina @) aml tetraathyl 1,1.2,2- atlune tetracarboxylate (36) leada to the - 

dl-lactu (la). In an attcrpt to extend thla reaction, we have now daonatratad that tb 

reaction of tatraethyl 1,1.3,3 propane tetracarborylate (2) dth (2) llvaa the expected 

3,7-dlaublcyclo[3,3,l]nona-2,bdlone (la>. However’, pravloua uorkera have abomthat tbr 

formation of (3) 2.3 la achierad by the reaction of the correapondlng a- rubatltuted 

acetic eatera (G,b) with formaldehyde and a catalytic amouot of a secondary or tertiary 

amlna. Thu.. it TU argued that the haxahydrotrlarlnea (2) (actI= aa a source of formaldehyde) 

axl tim eater. (s) should form capouoda of type (A) directly. Contrary to thla arvnt, 

there ia evidence that In protlc madia, comma contalnlng mathylena groupa activated by 

l u.lt&.le electron wlthdrauing group. i.e. (ro, M$raact vlth formaldehyde and prlury alma 

(affectively a source of tha bexahydrotriulnea) to give herahydropyrlmldinea, although reaction 

rith activated eatera to form cmpounda of typa (2) had not been l ttamptad. We lure feud tiut 

both caqounda of type (1) and type (2) CM be fond under va9lly condltlona ln moat caeaa. 

l%a hexahydropyrimldlnea (2) era formad pnferentlally in banzane aolutlon at 80’ ruing 

equivalent amounta of activated eater (4. a-d), the trlaxlne (5, a-c) e& trlfluoroacetlc acid. 

Tba 3,7- dleublcyclo[3,3,l]none-2,bdlonea (1) are obtained from the eatera (4, a-c), the 

trlulnee (5. a-c) aul trffluoroacetlc acid in a molar ratio of 2 : 1: 1. at or around 100. 

dthout aolrrnt. l%e reactivity of ethyl cy anoecatate la such, houever, that even fn benram 

l olutlon dth 0.1 equivalenta of trifluororcetlc acid, or at a alouer rate without 

trlfluoroecetic acid, the 3.7-dlaublcyclo[3,3,llnoru-2,6-dionea (1. b-c) era producad lo good 

yield. lln forution of capouda of type <r> ~IYI type (2) by tlw letter utbode bacawa more 

difficult aa the l lza of th aubatituenta B MIMI X lneraaaea and (1) can only be obtained by 

tha reuztion of (*I 4 (5&. 

In a more detallad study of the reaction of dlathyl ulonata Ob) dth 1.3,5- trlmathyl- - 
haxehydro-1,3,% triulna (s) it ne obaarvad tht the omfaalon of tlm triflw,racatlc acid In 

th ructionndiu to formtha lmxahydropyriridlru (2) lad to no producta belly formed. With 

l lthar 0.1 or 1 l qulvalent of trlfluorrcetlc acid, (2) la formad exclualvaly in good yield 

(colprre tha reactiona of ethyl cyanoacatate - see erperiuntel). 
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I. a) x - co2ct, 

b) X-CN, 

c) X - CN. 

d) X - CN, 

c) x - co Et, 2 
f) x-corn,, 2 
8) X - C02Et, 

h) X - S02Pb-O-CE 
3' 

i) X - S02ph-4-CR3, 

Et-CE 3' 
n-0 

R-al 3' a.- 1 

n-c21$, a-l 

B- CR2Pb.a-1 

R-CM 3' o-l 

R-C21$, a-l 

R-CllPb,n-1 
2 

IL-CR 
3' 

o-l 

R-C2N5, n-l 

X CH2 3 \c 02Et 

EtO, a 
2. a) X - CN, R - Cli 3 

b) X - CO St. 2 
R - CE 

3 
c) X - C02Et, R - C2E5 

d) X - CO Et, 2 
R-C 

Bzph 
c) X - 802Pb-4-CR3, R - CB 3 
I) x - S02Pb-8-a 3' 

R - C21i5 

8) X - PhCO, R - CE 
3 

3. a) X-CN n-1 4. a) x-a 5. a) R-CE 3 
b) X - CO It, 2 

o-l b) X-COEt 
2 

b) R-C2E5 

c) x-Pbco. o-l c) x- -so2Pb-4-m. c) R - CR 
2-% 

d) X-COW. 
2 o-0 d) X-PM0 

Anrlyeie of the pmducte of the reaction of ()b, 2eq), (k, leq) cud trlfluoracetlc 

acid (lrq.) carried out, dtlmut eolvent, et lOO- (20 h) l homd the forutioa of th 

3,7dlereMcyclo[3,3,l]w~-2,~ionc (l$. the plperldoue (51, the hexalvd~~dloe (a), 

the here-eater (7) 4 polymeric materiel. T.L.C. uamlartlon (Merck Kieeelgcl-ethyl acetate) 

of eamplce taken after 30 mln durln8 the course of thle experiment indicated en Initial 

formation of the hexehydropyrlmldlne (2). 

Thle lnforutlon weeta that the klnetlcall7 fevoured product (%I 1s in l qulllbrlum rith 

a portulated intermediate (2) uhlch in the prerance of sufficient dlethyl ulonete le l lorly 

converted by uay of en elirinetion reaction md 'a eerie. of equilibria to the plparldone (a> 

(see l chaw 1). no& of plperidow (2) lo then converted by l l -W wchanlr to the l teble 

blcycllc compound (&I. Ih bruaeter (D lm l product of th reaction of (2) preeImehly dth 

its precursor (10) ti hu been loo&ted in praviow preparationa of (3J)'. Sac evldance of 

thle mechmnlr lm 8l*an hy the fact that rwtlo8 of (2b) rith diethyl malonete (2) 81-e tiee - 

to l l imllar dletrihutlon of products. 
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SCHEME 1 A 

xkC 
OtEt 

EtO,C 

1 

CO,Et 

02Et 9-L 

mm reut1om of thr hauyl utua (46) ad (W in hMuBm solution w amuloum in tint 1 

capla mlxtum- rmulted. mm capoumlr mm imolatedr th expected, but somabst nnmtable 
haxahydropyrimidi~ (a) and the amnbm @I. llm forutioi of tlm latter cm ba ap3Amd if 

tlm Maanlch bum produced fra tlm pow.l&d intrncdl~tc (&) prefen to form in m 

ratbertlnna bctm. 

Corparodm (1, bk) am chira.l. rith l C2 air of -try. Evidence for thlm chirdity 

can be *born from their PAA. spectra In all caua except thor of (2) amI (g). 3a the 

wectra of &a), uu8b 88tlmU~0thpra&cd 4tbm mutitutiom4yblumtopie riol 

protolu 8ijbmtto alto. l furtbar A8 8yatF im obumd duo to tlm btutexwtopic bm~+ic 

protau. Tab ia frdleaad in tb mpoctrm 4f ‘(IIt, f. i) by the occUrreac* of am ux3 Bymta 

attributabb td tlm @I- atby +mpr. PUrtber ,@dmCa of C@ir8lity ia &JUU iB tb djbCtI% of 

(&. fi) dmre 'tln l ter troupe appur. dmo a8 a 13x3 -8tr. lbhi* not evident Sntim 

cam of (El. 
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kp'r wre uncorrected. 1.r l pactra WIU detemlned on a Fya thalca SPf200 8pactrcwtar. 
1~ n.m.r. l pectra d 13~ n.m.r. l pectra mre deteu on Varien GT 20 d Vmiaa XLZOO 
spectrometers axi loulcmolut%on uee rpectra an l Vk. Wlcrmam-126 l pectmnter. 

Ceaerel proced~fertheforntl~oftlm buehydropyrlml 
0 )h 

(2a b c l f.) - Tlu emter (+, 

,3OZ'k 
uoro-acetlc ac .~120ladrybeauene 

llte cooled ructlon mlxturo u 
artractedulth~aqukum a!bydrochloric acid (4Oml,lOml). The l queari extrac$ue n8utrall8ed 
dth modim bicarbonate @ mlxed ulth dlethyl etbm (50 ml). With coollo~ (5-W) and 
l tlrrl~,aqueoue 5(X oodlubydroxlde (1Om.l) na mided sod after 2mln.the organlclayernm 
mapmeted, nnhed with MWrated brine (3x.lO ml) a8d dried (K2CO3). ikmovll of the solvent 
Kam tlm crude bembydropyrlmldlne~whlchwm purified ulodlcated. 

5.5-Dlet~~~rbonyl-l,M~thyl~~n, pyrimidlne (2b) (70%) b.p. 97-99.f0.3 mQ uu 
arm.arrd fra fAb 4 W' (Iad I C, 55.8; H, 6.7; N, 11.0. &, 258; C12E22N2O4 rrquiree 

v; N, 1035%; M+,258f; 3, (llq. film) 1735(r) (C-0) CB-l, dE (aQ3) 1.23 
(ki. t, ;r711r. CZI3). 2.24 (6k.1. a. wc83). 2.66 (48. a, NUEn). 9.96 (211.-m. N-CE2-N). 4.20 (4a. q. 
J-9&, OC82); bc (ti3)'13.97(&3), ~2~73(N~3),-54.21(C~,-57.20(~~~).-61.43~~i), 
78.62 (NCHpN), 168.89 (WI). 

_. 

~hla product- produced inidr~ yie~ uhentb amuatoftrifl~~tif acid wa reduced 
M-fold. uben 00 acldrupreeantno reactloe oocurred. 

5.5-Dlethoxycarbonyl-l.3-dlethyl-bembydropyrimidlne (2~) (63%) b.p. 108-112*/0.5 m& no 
prepared from <4bb) d (5bP . ( 
C, 56.72; Ii, 9.x; I, 9.%X, N+, 

Poumd C; 58 4. 6, 9.5; N, 9.8; N+ 286; Cla 
286):L iliquid film) 1730a(@Okm-1; bH 

(6E, t, p8Ez, QI3), 1.25(6E, t, J,-&ix, CE3), 2.42(4& q, JLBHr. Nca2). 2.95c4E. 8, rfly 
NCE2) 3.1(2E, 8, NCE2N), 4.2(4& q, J1-s&, OCH2) : bC(CXl3) 12.13(CE3) 13.98(a3), 
48.9(NCE2), 54.08(C), 55.06(w(H2), 6l.33@CE2) 75.93(NC'E2N), 169.06(CW. 

., l omatlc CS3), 2.4 sod 3.45 (le. A6 l yata, J~-ll Hc), 2.55 and 3.45 (2S, AD ayetam, 
J(m)'-11 a), 4.1 (28. q, J-7&, 0Cl12), 7.3 (28, d. Jam8 &, l autlc E), 7.65W d. J.-~&S 
aramntlc H). 

l-5-i_(4mthylpImnyleulphenyl)-1.3 dlathyl- bexebydropyrimldlne(2ff) (35%) 
MO' petroleum ether) N prepered f (4cc)o end (5bP ( oumd c.58.3~ 8, 7.7; 
; Cl@2@204~ requiree C, 5&66; 8, 5?O;Tij, 7.66%;*saM8:i 

17% (C-O)u-1. 
G- (KBrdlmc) 

ba(CXlj) 1.04(6& t, J-7&, CE3), 1.18 (3E, t, J,'7Ilr. Ca3). 2.26 - 2.60 
(4H, ., NCE2), 2.46 (3H. ., arautlc CE3), 2.6 ami 3.64 (411, 4B symte=. Jm-10 Br. rl=8 NCEZ), 
2.64 4 3.64 (28, AS ayetr. Jm)*-@ Rc, NQI2N,, 4.14 (211, q, P~Ez, Oa2). 7.35 (28. d, 
J18 & l routlc Ii). 7.66 (2l!, d, Jb-8 ik, aoutlc E). bc 

2L72(CE3), 48.91(NCE2), 52.54(NCE2), 62.3l@Cli2), 70.45(C), 
(UXl ) 12.14(QI3), 13.65(412), 
74.9 (wCa2N), 129.55. 129.92, 9 

133.09, 145.55 (aroutlc C), 166.47(C-O). 

5-Cyano-hthoxycerbonyl-1.3dimethyl-hemhydro pyriridlne (24)(66x) b.p. 76. (bath t-)/0.3 
-vu prepared fm (Cl (k) = c 
requlrae C, 56.80; E, 8.3; ~lssba~'t4+,%$l'~' 

6 6 E, 8.3; N, 20.0; N+, 211; C1@17N$4 l i 

c8-1. 
- (liquid filn) 1745(e) (Oco), 2245(r)(CW 

bg(mj) 1.32(38, t, J-7 Ex, CE3), 2.38 (66, a, NCE3), 2.53 l nd 3.18 (48, AB vatem, 
Jm-11 Ez, NCe2), 2.64 uxl 3.54 (2E, U l yotem, J 
bc(CDU3) 13.88(CE ) 42.4l(NCE3), 43.38(C). 58.2 %E2N,. 62.89(0(X2), 77.7O(Na2N). 

8P 
6 

)*-lo EC, NCH2N). 4.26 (2H, q, J-7&, 0ca2); 

l_l8.6OO(CW, 165. (PO). A modiflcetlon of the wtk-up procedure CoMiated of ruhinl the 
reaction mixture dth aqueow saturated l odlu carbonate l olutloa (50 ml), dryins the orwI.iC 
layer (K2cO3) sod rmovlw th mlvent under reduced pneeure. 

1.Mlcyano-3,7dirt.hyl-3.7-dlmableyclo[3.3.11 no1w2,6aloaail.b) : bmlxture of athy 
(44 (2 26 . 20 DolIl35-t :zieg. Trial) & benzene i4 ml= head u&ier'Irrhx fat 3 h. 

hyl hexehydrotri8~lne(5e)5 eul trifluoroecetlc 
'zh precipitated 

eolldae fllterrd off d recryetalllnd from 2-ettidnm1 ted- tb 
(1.8 S, 77.6x), l .p. 288-291'. (Fouul I C. 56.7 I 8, 5.3. 
c, 56.9; E, 5.2; N, 24.U; II+, 232). *- (Wr diet) 

Cn3soCD3). 2.88(68, l , NCM31, 3.15(28, 8, (821, 3.6 4 
3.96 (4l3, AD l yeta, J 
54.8l(NQJ2), ll7.lMW . lbl.7l(C-O). 3 

-$l En, NCIl2); bc (CODgO(93) 3l.98(CE2), 34.36(NCE3), 40.28(C), 

1,5+l~y~3,7-d.iuby1-3,7~bicyclo[3,3.11 nfmw2.6dloan (lq) (73.5X). l .p. 213-215' 
Ietlmaol) u prepered l idl+rly fra (4d and (5blb)T. Preclpltatloa of the crude product ue 
l mleted by addition of M equal volume (60-8F) petrolem l tbr to ttm r.at'iOn d&m. 
(Fauxi I c, 60.3; H, 6.33; N, Y.8; I@, 260. 
n+, 2600).*- (KBr dir) 1656a t(W), 225O(C4!i CD-~; 61 (a 7 

3El6N402 requirrs C, 59.981 E. 6.201 N, 2l.5%, 

3.17(2H, 1. CE2). 3.1 ml 3.5 (4E, ABx3 l yata, Jm-l6 rk, s-r 
CD31 0.96(6E, t, J-9 Ez,CE3) 
lk, HCE2,, 3.62 a& 3.96 

e-l6 &, tlq NC82)& a~ (~3soco3) U.24CCa$, 31.98 UX2), 
53.07(=2), ll7.14(CW), 161.16((ro). 
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3.7-Di~1~3b7+s8ubu%l01~3.~~ 0aLrLMl.a: - - P-P=- fra (&) 
avl UC)7 . lllL naatlaa dzt un u tritur8tad dtb l blru rd tb mall- cxymtda - 
recryZYiY_ Lta l * CO &n * 3,7D3.3J)ooly-2~~ (ws l *P 
2.11~213. (?cnmxI C, 71.Q n, 5.36; N, 14.6; IF fR . 
14.57X; n+, 384); 

<bje 
*_ (XBr dime) 2260 (cm): 16608 (C-0) a- ; 6s<aKa3I 2.92m l t Cfr2). 

2CQo$ rmqB.lw c, 71a6~E, 5.24; N, 

3.68 and 3.80 (4E, A6 ayam. Jm-15 %, ring CE 1. 
kBzy1 0121, 7.3(10 E,'r, amic a>; f 

4.45 and 4.72 (4E. A6 8ymta. 4 
3).37(a2), 40,89(C), s.l9(=82). 

m)-l6 h, 
6C(Q1Cl3 

54.03(NCH2), 1,,15.8l(Cs~), 128.43, 128.54. 128.?5. lm.17, 134.19 (-tic a), la.eo(m). 

1.5-Da8tbuxycubo&-3.7_dirtbr1-3,7-dlaab.ic*0[3.3,1] BoBA-2,6diome a.ea)r ntls Iu prmpuad 
fra(4bb)uul Uas Afte tbmsuctio~,myrolatIl.o arlal rmomd by bMti= at 
&sno-&Es tn am a l vsAllm BU. (7.5 *I. -2 WP.YC.. Mmrck Xin8else.l (40+3 yl). 

3,7-d~bicyclo[3.3.l]Bona-2.6dioBo (3.68 8, 56x1 m.p. 103-104. (Patmd : C, 55.0, E, 6.78; N, 
326; Cl 
1, 

22Nfi; mqulrem C, 55.20; II. 6.0Oi Y, 0.592; I@, 326); 
166& Cw a-l. i" ,6~(-3) 1.2K6E. t. J-7 lk), 2.67(28, a, 

3.666 3.88(&i, M aymtam. J 
U,47(CE2 

-I4%, CB2N>. 4.2UML 

166.38(m), 166. &o>; 
? 33.640tC33) 49.66(C) 

xBt& a&mfnBt: t&Jao: product8 
acct~tcnn?xun 1r1 mre &ho iBrUt.i&d. 
In order of elutioa:- 

-thy1 PBtUlB-1,1.3.3.5,5 lat&.(QA 6x1 1.. 
ZPouBd: c, 54 7 

49-w (llt. mp 53-54'8) 
7 3 WC for C23E 

175lk(@0); 6;&i3i1:27(1&& t, .PJ 
:$2' C 

&, &3,, 2 H4;r d J2& B aI2) 3 50E t 
54.7:'E ,7::9X? ~lp(X6r,dlfc) 1~30:(@0), 

J2-6 Hz, a), 4.05(48, q, P8 Hz, OCE2 , 4.15@E, q, 31-6 lk, oOa2). 

1~t~l-3,5,li-trl(atbl)p~idin-2-on(6) (0.93 g, lUj, b.p. 230' (bm?.b trp)/O.1 
m (Pauwi: C. 54.31 8, 7-U; II, 4.13; W 329. Cl56$@7 mqulres C; 54.7; 8, 7.04; N, 4.25X; 
n+, 329);Q- (Aiquid fik) 174Ob(O-CIO&60##IC<rO)a-l~ sa(ulCi3) l.S(SE, 1. (83.n 
unresolved). 2.52, 2.78 uul 3.5(38, A6X l ystr, J@l4 Ih, J-11 5, J6~-7 5. dw Ql2 ami CE). 

:;~~;'~~:~~~'~O~~~~.~~~~~43~i*~~'~~~~: !?$?N~~3Ildg$CI 
61.65@CE2), 62.40 OCE2). 165.3l<~>. 16&62(cO), 170.03((ro). 
Thin layer chraut~rapby (lbrrlr kiusl&, ethyl rrtatdttiethylaim 9:1, P - 0.43) &mal th4 
preaeoce of (2b) iBtb nrttaodxtura by ccqarhondthoaa~~theatic mh. (Zb) Ua 

difficult to ?'&a from th colcnn wed abort and wu coa~tod with pol~mric uterial. 

ny abaituting the few rwctuit8 intba &we rwctioatbere u obtaimd a 8i.m.ilar 
distribution of the w products : - 5,5diatbnaycubo~yl-l,3+imetb7l bemhydropyrimidlm (pb. 
20 -1) dietby rrl~te (&, 20 al) and trifluonmcetic acid (2 ml). 

1.5-Di~t~rbo~y1-3.7dimtly1-3,7+fa8mblcyclo[3.3,.1] ~o~a-2,6-dione[lf):- 2hl.a wu prepared 
fra (4b) and (5bF. Tim maetim d.xtura na dlmdmd In etlnl ret&.& WI0 ml) aui the 
rwu.ltGt soluiG~ uu um&d with - 211 
ml) &dried (Na2SO4). 

lyGbl&e &-(2&Oml) klratdbrim (20 

[751caml.Harct 
- of tk ua.lvuit.gam m oil which m arbjactd to W.P.L.C. 

Xlualml(40-63 m urticlem). athvl retate to siw~ tim 
,Iz,64lom; (i.84 *.* 26X), ..pT~Gi~9~.~~&mdr c, 57.7; H, 7.5; N, 

~lrepuimm C, 57.61; 8, 7.40; N. 7.901; K+, 354); Oy. @Br dim) 
; CE(m3) l.l2(6E, t, J-7 EC), 1.30(6E, t, 51'7 E=). (28, 2.68 sr 
(3 mystem, 3~114 k, .r7 ik, NCE2), 3.71 awl 3.84 (4E, AD ~7mt.a. 

50.01(c), i!&Ciiii;f 61.99@CE2], 
6c(m3) ll.64((8 >, 

9 
14.02(c83) 

165.92 CW. 169.05&U. 

3,7-i)irathyl-l,5rdl-~4mt~lp~yl~l)-3,7~bicyclo[3,3.l]~-2.bdlonc~lh~:- 
Tbia uu pr8Pmed fram (4~)~ and (54~ . mS 
(3OOml). 

reaction mixture na digented in Imt cthuiol 
C~cooU~ t&i-preciptl~tod l olidua racry.taLUood fm cblorofoafatbuml(x2) to 

&we th 3,7di~bicyclo[3.3,1]~-2,bdioor (3.0 8, 30.5X.). 1lp324-329*&uo& (Foumi: C, 
56.0; 8, 5.29; N, 5.62; 5. 13.0; II+- W obaorrd, )33(17X); CUB 6N20?2 roquirea C. 56.P; 
H. 5.34; N, 5.71; S. 13.072; ?I+. 490); G (Isr dime) 165% (cl0 f a’ i 6&DCl3) 2.42 
(68, s, Ar+ZE3) 2.60(6E. a, NClI3). 3.02(2& l , CE2), 3.32 a& 3.65(4& AD myatr. J&U E=, 
NCE2), 7.35(4E, d, J-8 k. ammntic n), 7.85(4E, d, +8 %, aroutic II). 
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A ml+um af 1,3,5-u% 
mlamto. (4bb) .(3.2 8, 20 nd ad 

"s'-. 

. Al¶ytokaiMwlallul!mow 
under mducod preeeure (90*/10 -1 eml th reelduel oil ne mbjacted to N.P.L.C. [Merck 
lllenl@X4Q-43 ~pertklo8),ethy+ -A, 1r1I tmflr tlm 
(2.1 S, 5.U) Y rcolourleee mm+~ti.llebIe oil. (?anxl C;69;Sg B, 
C2 3~N2D4 rmqufmm C. 70.22; a, 1.37; Ii, SW; .*, 4lCl); Vlt+ CQr 
6E CDU3) 1.24(68. t, J-7 I&.>, 3.0(4B, l , CB,N),~3..zUB, s, NCR2N). 3.55(46, l , Innmy Cl?21 t" 
4.15(48, 9, p7 BE. oQ12). 7.X10 8, I), erometic II). 

trimethyl bexehydr&l,3~5%i&ih (k)5 (5.16 S,-.&l dzi triflkoecetlc~~i~ to.46 S, 
4mol).ubutalet1OO*fur24h.~i~y nilmtllarpuhlru~umbrroducal~ 
(80',10~&) dtb ruidu8u trituretatdtb~~ldmkr togive l nay eolid. 
%c~8ul.lirtlcatracycMlexun ~slr tbr 3.7dhnblclclo[3.3,11cronr-2,bdiolw (9.5 S, 7s). 
The l .p.,IP, *B a.m.r. were ideaticrl to the capoord al> deecrlbd prevlamly. 

lbeluyl-l,Sdlet.kuy~yl 
)0laemIupzapuedelmil 

rnrck Kba..l#el 60 w-63 m p&cl. 
t w subjectal to 

chrcutagnphy [LP.LC., acatAtdlnran, 

5.852; ti, 478); 3, (Ilr dime) 1745&-@0), 166Oa @-C&m- 1 6$CZZl$ 1.28(6& t. 
l:l]. (Pound: C, 67.46i 8, 6.29; I, 5.79, ti 478a C27E3#2O ~ti I C, 67.77~ % d32; 1, 

J-7 Br, (83). 2.66(28, a, CE2), 3.68 uxl 3.78 (48, AB ayatl, J 
T 
-2 ik, rigs CE2) 4.22 

(Iii, ABx3 mymtam, J ~~)*-14.5 EZ, J-7 Hz, 0(X2), 4.28 end 4.86 48. dB l yetem, 
beozyllc CE2); 6&l. 

J m -15 BE, 
13.91(Cfl ), 33.67(CE2). 50.02(C). 50.74(NCiI2). 53.14(N iI?3 2 , 

62.09(OCIf2), 127&o. 1 .64, 128.73, 135.76 (eramt.tc C), 166.%(M), 166.&(m). 

me reection of ethyl bemoy&cetato (4d) .dth (5e)5,- Atitura of l thylbenwylustata (46) 
-09.2 6, 100 mol) trimtbyl lmxel&ro-l.1,5-trkrioa(5e~ (12.9 I, 100 mol) end triflwrcGZic 
acid (i.14 S, 10 rol) in bcnzeue 1150 ml) wee beeted &r refl& for 24 h. The cooled 
ructiod mixture u extruted dtb~qcwoue aC hydrochloric rid (75d x 2). zba bmuH layer 
vu rubed dth ntar (br20 ml) d dried (&2SO4). Enovkl of tlm selvent under rducid 
preeeure d~trituratia dtk patmlmm (b.p. 40-60') mva b rhita eolid. It& u 
recryel%Lllnd fmdiethyletber/pe8rolau (b.p. 40-60? togiva 
~~~1-3.~~urboyl-l~tl-2~i-l,4.5,~ ahyknwridlw(~) (4.6 69 22%)~ 

C, 71.4; A, 6.40; N, 3.20; w, 422. &7R3 nqulru C; 1.24; H, 6.46; II, 
(KBr diet) 1741e <O-m), i68od -),16601(m) a- I rBcCDci3I 

0.7506, t, Jc7 Ik, ca3, 1.1sOa,.t, 51-7 RE). 2.54m. l r -3)s 3.06 d 3.30(2& u emu. 
JAM-16 Bs,.rin~ (;B 1, 
(8H, 8, erautlc H , 3 

3.74(4& m, riq N 
7.9(26. I, “f 

+ GGK~), 4.21(2a, q, 51-7 &. oCe2),7.0-7.6 
enmetic H . 

The aqucoru rldir layer wee cooled to 5*-10' 4 dir-1 ether (LOO ml) mma ddd. !%lU r/v 
aqueme mxtfmhydnRi&re ttmnedded unt.lltlm mixture n8 mtro&y M%ne (pBl3). Aftar 
etirring for 2 min. the 0rSadc layer Iu wprated, ubd rith rter (&LS ml) ad dried (K2CO3). 
hmovd of the solvent umier reduced preeeum Save l brown oil (9.0 g). CbrowtoSrephy [Merck 
Kleeel@ 60 (purlcle l ize 63-200 u)], Ethyl acetate 93KjbietItylemim 5Zl wu *cleu oil 
(3.1 8). CxyWe.LliutIoa (x2) frm diethyl etber/pctrelem (bp. 40-60') gme 
5~~Oyl-~thmJc~r~l-l,3dLc~l~~to~iM (a (1.0 8, %s) B-Q. 6064’ 
?Found: C; 66.1; B, 7.7; 1. 9.31 Cl60 ON203 we C, 66 8. ll 7.64; N 9.652). 3 MBr 
diet) 1742e(OXW) 169kCCWa-1; c&C.ll> 1.15(3& t. ;: ik): 2.2(6B,'e, Nc83), 3dfSn. m, 
rw ~1121, 4.15(2~, q, ~7 a, 0~i2>; 7.35738, m, emutic a). 7.8(2H, a) l =tL a)* 

Y.D. Ollia for dvice end emourumot, Dr. B. hart and hl~ rtaff for 
8pactra.l data. ml Urm. A. Stevena and hr staff for Picro-amly~a. 
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