
Tbc prwious paper in this scric~‘~ dismsai the &cm- 
ical reactivity of l-~~~-l~~~~ ethcne3 in 
which tbe substitocnt was a 6-membered ring. The 
present work deals with analogous s&trates ia which 
tbc substitneat is a 5-membered riog, namely compou& 
1 and 2 (sebcmcs 1 and 2). Cafe 1 is an ~~~~ 
mi%ture3t of tbe more and less substitlltai mmmines a 
and b. )[n the reaction witb @itrostyrene (BNS) in fact, 
only tbe nitroalkylat~ elmmine 3, de&cd from the 
isomer b, formed ia quaotitativc yield, altbougb in the 
parcot mixture tbc ratio a:b was 9: 1. 

When lr=ib were allowed to react witb sulpbene, 
generated ia situ from mcsyl chloride and tricthylaminc 
(Scheme 1). tbe major product was 5, ImetbylAnor- 
~~p~[3,431-~ 1,1dio*, as indiMcd 
by the presence of a methyl sigual at 1.45 S and of a 
signal at 3.65 S of area 5 relative to ~~~~~~ 
four-membered riog. The rcmab+g 
amixturcof6and7.Compound6wasseparatedand 
identified as ~~~~*~~~~Cl,l* 
dioxide, wbcrcas 7 could not be isolated. Howcva, the 
prescacc of 7 was co&mcd by isolation of the car- 
rcspoodiql ketone 9, derived from mild acidic hydrolysis 
of~c~~~n~~*K~9~~t~ 
derived from 6, since opening of 6 ouxurcd only on 
p~l~~~~~~~~~~~~ 
~~~t~p~~~,ev~~fo~ 
CXLdkiO~,hbasicO~acidicmodmm,ThegnatSt8bilitY 

0fSwclllfuRbernflectcdinthefrtctthatitdidnotnvert 
into the starting materials, unlike analogous &i&a& 
l,ldioxidcs, incbWIing 6.’ 

Itisintcrcstingtollotctbattbesulp~,*e~- 
~~~,~~~~~~~r~ 
~sp~of~~rs~c~~~~~l~ 
Tbisseemstobca conscqucnceoftbcwell~wnhigb 
~~~~~~* 

Averyinterc&gb&aviourof2wasfomldintb@ 
reaction witb &nitrostyrGa@, espr&Ily in compa&m 
~~~~~ ring da&tiveP It is 
alsoofintaBsttbattbenactionissolvult~rn 
fact,wbcntbercactionwascarMoutindryethcror 

n-hexane,10,11,12aMt13~~~~inthe~~ 
7: I : 1: 1 rtspectivdy (Scheme 2). However, when tbe 
rcactioo was performed in absobItc etllano~ I., 11,13 
aml14formcdintberatio3:6:OS:O.S.Thetotalyiektin 
botbcaseswasahout8594. 

The spcctrosWpic analyses were consistent witb tbc 
propo& structure l#, 2,3&6,7,7a - bexabydro - 4 - 
~~-7-~-6-~nyl.-(~~,7~7~)- 
1H - indcnc. The less substitntcd enamiac double bond 
was conllrmcd by the IR spc&mn (1620cm’-1) and by 
~‘HN~~~~w~h~~~p~n~ 
appeared as a doublet at 4.408, JJs=2.0Hz. The sirpral 
ofH-7~asa~~ofdo~~~at4.86with 
coupling constants of 10.5 and 3.5Hz Tbc bWylic 
proton signal at 4.0s &owed long-range couplings, 
which is consistent with the ~B&LX& orientation of 
tbc C-l mctbylenc grow. Acidic hydrolysis (pH = 6) of 
1~~~~k~S~~b~ tbcstruc- 
turcof7-nitro-6-pbeayl-&u,6u,7/3,7a@-octa- 
bydro-4~-inden-4-one,onthe~ofthaanalysis 
of ita ABhtfx spin sy!&em (Fi 1). 
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ring junction in 16, as it codd be eitia tnus or cis. 
4uiiihtba of 16 in addic medium under n?6ux pro” 
txvdcd to on& XL!%. The new stereoisomer 17 (Scheme 
2)wasass~thts~~of7-nitro-6-phenyl- 
(3aa&?&7a@) - octahydro - 4B - indell - 4 - 00% oil the 
basis of NMR aaa&sis (?%g. 1). Tim coopfias constaots 
of the spin -system rcmaincd practkalIy unchanged, 
comparcdtothoscof 16,~~~~~~- 
tiolual inversion hxi occmrul otdy at c-3a. The ratio 
8o:#)infavourofI6iadocsdru,totbidlrthst16isthe 
lMIlsed isomer sod 17 the trkuu-fused one: 

wiwl the reaction betwccP 2 and &nitros~ne was 
performed io ether, a smaIl amount of ketone 19 was 
isolated and chara&&d by spcctrosoopic methods. Its 
presents is Micative of the formation of the operl&ain 
ammine 12 and hence of % ~~~~~ 
thwghazwittcrioaicin~ 
isolation of a [6.3.Ojbicyclooad6car;boM: system, bo& 
in ether sod io ethanol gave f?Jrther support to this 
thesis.‘* Compouods 13 and 1Q in fact, derived from the 
~kofa~~~~of~~k~on~ 
it~tarmcdiatc, followed by cyclizatioa.t The stwcoche- 
mistry of 13 and 14, as well as tbcir hydrolysis &riva- 
tives 19 and EB res&eiy is not y8t known‘ Howcvcr 
19 and 24 remained unchanged by acidic treatment under 
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re!kx. Ibfidently they differ in the naround 
theasymmetricccotresbcaringthcs~tsofthe 
cycfoo&anc ring. 

Intsnstiag also is the watmcnt of ketones 15 and 16 
withbasc(scheme2)*whcnl~wasbreatedwithsodium 
hy~inabsotutc~~,a9:1mixnveof21aMflS 
itself was obtain& after addition of acetic acid (PH 6-7). 
compouad21wasiden~as7-nitto-6-p~y~- 
(3a&z,7ix,‘?~) - octahydro - 4H - ioden - 4 - one. Its 
NMR spectrum showed the nitromctbinic proton s&al 
at 4.5 Q as P doublet of doublets, with coupIillg constants 
of 3.5 and 3.0 Hz, which arc consistcot with- the cqua- 
torial orkotation of the phenyl group aMI axial orkn- 
tatioo of the nitro group. The signal of the bcnzylic 
proton in tact had WH = 13.5 Hz. The mccbaoism of this f . I 

m ilwahd fo~~n of tbc nitronatc salt 
$3nm, CE 8200) which gave tbt uwrespoadiq~ 
ldtR&Sid(23Oam,i? Z” 8200) by acid&&ion with 
Hyde acid’ Acid&x&o of the solution cootain- 
ing the nitrooatc salt with ac&ic acid kd to 21 by a 
~ srcreosclective attack on the proton from the less 
him&& side of the mokcuk @)P 

When the ketone 16 underwent aa analogous trcat- 
axen& the corros@Bdiag nitnxmtc salt was obtained &st 
@42nm, r,“” 371X& which gave the nitroaic acid 
@36mu* &ml Ezow 4500) uodcr similar co&ions as above. 
Bys~~by~~~~~~~ 
yielded the ketone 22 ex&sively and quantitatively, by a 
stmwspcci6c fi attack of the proton. In both cases W 
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protonatioaoftbeaitroaatesaltstookplaccinaway 
similar to the moaocyclic nitroaatc salts9 aad dilhmt 
from the decakae derivatives.2 The 1w?w kctoac 22 was 
ass&cd the stlucbue of 7 - i&I0 - 6 - pbcnyl- 
(~7~7~)-octahydro-4H-~-4-Oae.The 
aitromcthhicprotonsi6aalappcar&at5.06asallpmrw 
doubkt of doublets with couptias constaats of 3.O_amI 
5.5HLThcbmuylkprotoasi@appePndasabroad 
~tgltlt w”=13sH& Qartiauy amceakd 

tidy. The driving force of this cquiliin seems to be 
~s~s~~by~~~,~~a 
severe Isi* straia“behv&sa tlw morpholinc riI@ mid the 
aear mcthykne orollp of the S-memM rhg. However, 
similar more substitatcd tcttahyd&daa duivativos. 
obqilmdfiXml l-viuykyclopalltaWand trws-ml!thyl- 
&m&Wyna by DkLAldw lWactk&” proved vay 
stabk.1tswmsevhltthatiatbepresultcasethebase 
pkysmlimpohatrokktba~oftilistypeof 
doubkbond..s,probably~ekctronicfactors. 
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n-Fyp 
HX Jux=11.7Ht 

4 Jx,+,. = 5.0 Hz 

16 

lJur+J.u(=18.7Hz 
JMX =11.2Hr 

J xw.=10.3tiz 

JMX 

lJ_ + Js,,,( = 18.7 Hz 
J yx = 10.5 Hz 

JX,+,, = 9.7 Hz 

17 

p& 1. MX pat of the ABMX apin-ayatem of capoumb 15,16 and 17 nxpcctively. 

Illlamk26wBB~the- of 4 - mor- 
pholhKl - 13aAV;la - bexabydrocyclopal~cdrocyclopetlta[clthio- 
pyrane2,2dioxidc,onthebasisoflRandNMRdata. 
lIlcIRsplXtnlmiufactahowcdtbccnamincdouMe 
bed absorption at l%Ocm-’ ad the NMR spedrum 
showed the viuylk proton singlet at 5.18. No other 
vinylic. proton signal appcard ill the rpcchwl. 
Hydrolysis of 26 yk4ded tbe conespond& ketone 29, 
whicbdidnotundcrgoequilibrationheitlu?racidicor 
basicmcdium.Aho%waaapraluctofthermodynamic 
coatrd, as tbc compound of kinetic contd would have 
baIltbemorcsubs~iao~,whichwaanot 
iaolatal. 

Inf8ct,alaointhi8ca6ctbomc.&&mwoIlldinvdve 
anoPcoacated~k_of~,ontbeBcarbonofZ . 
togiveazwhmou tamschpta Nucleqhilic attack 
dtbecarboaanioa~tbc~mtrcofthe 
cyclopent8acfingwoddbadtothe-ted 

id&h_* i?!Um&& owing to tbc above 

Tbccisfll&mwaaattIibutaltothccompouad#,in 

l3CCOdWWith0~alltbO~“whoBthl~tbCSame 

gcmBtlytoanBnBlogouscompoundnesBmecoil- 
clu8ioobafrivalatfromtbefactthattbecorrespondiug 
kctonc29didnotcquilhate.Incompnrisonwithtbc 
lMahydrdlydriDdan4-olR syatem~ illsath of an so2 
groupwithconncqucntcnlar&zmentoftbe6arembered 
ring would further favonr tbc cis fusion, as cldy 
ScatcdbyhspecthoftbcDreidingmodcls. 

Fhallyaquc&marisesastotbercasonwhyintbe 
adagous reaction of l-(cycbbexePl-yl>morpMh 
cthenc tbc [4+2Jcyc-n did not take place.’ We 
thiuktlliscq&lbcductothcdihingcontribotionato 
thcstab9ityoftheintcrmdhsfromtherespactive 
alkyclic ring% It is kDown tlbnt both c,clopollty1” and 
cywyl” cations arc more stabk than the cycle 
hexyl and cyclobexeoyl cations lespcdivcly. since in the 
intm&hteathealicyclkparthasaccrtahcarboaium 
ionclmracte,thiawouldresultinaleaacrstabilityofthe 
clmmbcd * intcmdatc witb coluqualt im- 
I&iateneuhrliptiwofti&ativechnrgcoatothc 
closcatekctropbilkccnbe.Howevcr,iutbemorcstabk 
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S-membered h intcmw&tc a conforma!ional change 
would be possiile so as to anow the carbonillm anion to 
oticntate towards the ek&ophilic tit@ celltrc. 

M.pswcredeteradwdona~~aodm 
uw02rected. IB spccba wm. rewrded aa mulls (NuPl) 00 a 
PaltibElmer 257 spectrometer. UV spectra were rounded 011 a 
kkin-h 124 spectropbotomcter. NMR spectra were recor- 
dcd on a JNMUMIL Jed spectrometer ill CDCl, solus* unksa 
othen+rtated,tuiagTMsasiatemelstandard.Themmen- 
claturefdbwalthedesidc&dbyC~~ 
cdumna were prepered uahe extra pare Sii4 Mad UO-325 
mesh ATM!q. 

syttthesil of the pcvnt enamine. Ensmine 1 was Plqmrcd 
froi cyclopeityl&hyl-ketoretoae sod nwpholioe by the White 
and Weimmftea method. ‘(b.~.,,-~. l&W. u-cm-’ 1680 _ .___ 
(C<). 1645 (M-N); 1110 (CH#CH& NMR, 8 2.65 
CC&NC&, 4th 6; 3.66 (C&DC&, IH, m); 3.85.4.02 (Cc& 
2H, 2s). lhmk 2 was pnpred from (cyckqenten-1-yl)_ 
methyl-ketoae’7t and q orphoiinc, b.p.J- 90-r. r&cm-‘) 
1660, 1610 (C=CX=C:), 1112 (CAzOCH3 NMR d 285 
(C&NC&, 4H, a~); 3.75 (C&OCI& 4H, m); 4.18,435 (MS 
2H. 2s); 5.90 (C-C& lH, 6. 

Rmctioe of 1 wit/l @lirrostymw jMiiityfene (1.8s. 
10mmol)indryetberwpspddedto1(1~&10mmol)inetber,at 
r.Atternh,remonloftbe~v~tknmonnOeoily~, 
3, which showed d 2.4 (C&CHPh, W, m); 28 (C&NC&, 4H. 
q ); 3.8 6XipC8~. CIP~I. 5H); 4.6 (CBZNOZ. W, m); 7.3 (Ph, 
SH, m). v, (cm-‘) 1650 @C-N): MO, 1575, 755. 690 @!I), 
154s. 1340 (NO,). 1110 (CH#CH,). 

Hyddyds of 3. Dil. HCI and enamk 3 in equal amounta wea 
mixedupinmethanolatr.t.Aftaafear~tbesolvmtwol 
rrmoved~tben~idoeextrsctedwithstba.Theoilsvuayc- 
tall&d with light pctrokllm$ m.p. 10-l’ (pound for ita 2& 
dinitropbenvlbydrazonc derivative, m.p. IIW, from cthawl: C, 
37.4; H, 5.25; N, 15.60. C2,H&Q nquinw C. 57.1; H, 5.25; N, 
15.86%). NMK, d 1.60 (CHz, 8H); 2.90 (C&CO, W, d); 4.00 
(CaPh, 1H. m); 4.65 (C&N& dd, w); 7.30 (Ph, SH, m). v,.., 
(cm-‘) 1705 (CO). 1600,1580,760,690 Bh). 1545 (N9). 

Rrocf&n of 1 ti muyi d/o& A sobl of IlluYl chhide 

32mmol) in the sami &cot, at St The trkth~kmiw hy& 
chhxidesaltwasluen?doffaDdtheetberecllwbl~anowedto 
staad at Y for 48 h. A widte crystalline ppt wamted. 5 (3.0s. 
37%), m.p. lw, from beaxnw~-hexaoe (Foumk C. 55.9; H, 
8.01; N. 5.51. C,~HH~,NO$ reqninx: C, SS.6; H, 8.16; N. 5.1096). 
V, (cm-‘) 128% 1260, 1100 (SOA 1115 (CHzOQM. NMR 8 
1.45 (CY,, 3H. s); 2.4 (C&NC&, 4H, q ); 3.6 (C&S& W 0; 
3.7 (CHtOC&. 4H. q ). 3.6 (C&SOZ, W. I); 3.7 (CWCBa 4H, 
In). -ibe motiir liquun were extracted and chromptognphed on 
sxb.Afmtk2.2nt27%)ofswereobtaiwdtokthaaritha 
smParmolmt(~-S~~h)of6~7.Compopad6~not 
be CmPktelY Puri&d “_(cd) 1310, 1180 (sod; 1135 
(CHaHd. NMR d 265 (C8zNC8z. 4H, 33.7 (C&W&s 
4H, m); 4.0 (CHSO$&, 4H. m). The remaini 30% was 
mcytylmofpwide 8. 

HJdrdrrtof(.W.HCIPDdSwremixedupineceto#pod 
duxaifor48h.Asunididmatuid.9.wurecovdd 
pwi5rd on a column, r,(cm-‘) 1710 (CO); 1317, 1145 WM. 
NMR, d 255 (CBCO, 1H. bm); 3.0 (SW&. 3H. 3; 4.0 
(C&n. w, s). 

RewsfMfltyo~6.Aqwtityof6wasremuedinmorpboliw 
for 15 h. It was com@ely conwted into mtryimo&o& 8. 

l&?&cm of 2 with /J-dbwymu 8.NiityrcDc (1.71, 
122mmd) iu dry athex was added to a noln of 2 (201. 
122mmoniotbesrmerdvcntAftsrnhofr~J~,’. 
cobmbaa ayatala aqamtal (1s g, 4.6 mmo9, 10, mp. lM, 

t(Cycbpentewl-yi)-mcthyl-kdoM wal #pmted from l- 
acetyl-2-chbnwycbpcn~ by m of tbc Pakiu-EJmw 251 
rpinniprbMdappwaau. 

from bcozr+n-bcxaw (Food: C. 69.2, H. 7.18, N. 8.56. 
CsdiuN& lwuirea: C. 695: H. 7.37~ N. 853%). NMR. 8 285 ._ - - - 
(c~,Ncu~. H-j. H-7i aH..mi; 3.75 (C&OCtiz. 4H, m); 42 
(C@h, iti. m); 4.4 (Cd& lH,-d, J = 20 Hz); 4j-(CJ$NG, 1H. 
dd. Jn = 10.5 Hz: L. = 3.75 Hz): 7.35 (Ph. 5H. m). ~-&m-‘) . _. .._ 
1620 (GC-N). 15M, 1365, (Ndj, iiii (Cij&H;, siti, 7a0, 
6S(Ph).Tbemot!wliqurswcrchydrolysedandextrded. 
Evapodon of tbc tit gave an m oily ruklnc which 
wan chrolltatogmphd oo sii. nution with beazelw mve 
kctooea 15 (0.65g, 25 mad). 16 (038, 12mmo9, 18 (0.31. 
1fmmd)PDd1~(0.35~09mmd).Ketoae15wu~oWai#d 
fromthchydmlysisof 10caniedoutinamixtnreacctone:watec 
diLHCl,for2h.Ketone15wascrystaUdfrombaucac-r- 
hew. m.p. 13&i. (pound: C, 68.1: H. asS; N, 5.32 C&TN@ 
requinx: C. 69.5; H. 6.61; N 5.40%). NMR (CDCI,), d 25 (H-3. 
1H. m): 26 (CHKO, W. da); 295 (Ma, &7a, W. m); 3.8 
(CIjPb, lH, m); 5.5 (ma. IH, &I); 72 Ph, 5H. q ). NMR 
(CDrX822J(CH~.two~~aautetr.Ju--143Hr. . _ -. . _ .- 
Ju= 127Hz, Je,, - J3Iizj; 35 (CIji’h, lH, Ju- 127Hs 
Jlu= 53Hz, Jw- 11.6Hz); 5.0 (Cma, lH, I& Jux= 
11.6 Hz, J-7. = 5.0 Hz); 7.0 (Ph, 5H, m). V.&ID-‘) 1720 (CO), 
1545.1365 @KM. 16W,l580,760.695 @I). K&me 16 lmd OLD. 
143-3, & &r-aexpae (pound: C. 69.6; H, 6.85; ti;r, 
5.12 C,&,NCh remtires: C. 695: H. 6.61: N. 5.4096). NMR ._ . . ~- 
(CDCld, 8 27 (CykO, W.-m); i.0 &Ma,~H-?a, 2H;m); 3.7 
(Cmh. lH, q ); 4.7 (Cm&, lH, da): 7.3 (Ph. SH. 3. NMK 
OU 8225 V&CO. W, m); 2.5 (H-k, H-7a. ZH, ml; 3.Z 
(CQPh, IH. m, JyX= 112Hz. IN+ JIM- 18.7Hz); 4.4 
(Cw& IH, dd, Ju = 11.2 Hz. JXH-,, - 10.3 Hz); 7.1 (MI, SH. 
m). V&XI-‘) 1700 (CO), 1550,1352 (NW. laoO,1585,75S. 695 
(Ph).Ibeopenchainketoae18wasayata&dfrombenzuw 
n-hexane, m.p. 8.w (Foudz C. 69.7; H, 637; N, 5.64. 
C,,H,,NO, requires: C. 69.5; H. 6.61; N 5.40%). NMR, 6 29 
KXCO, W, m); 4.1 WI% lH, ml; 4.7 (CW4, W, dd); 7.3 
(Ph, C-C& 68, 6. v$FYcm-‘) 1710 (CO), 1548 1370 (NO& 
1600,690~h).TbeLetone1~,identakdos6~-dipbeayl-79- 
dbitm - [63.OJbicycJodwan -4-ow.hadm.p.180-T,from 
bcnzeqer&xane (Fad: C, 679; H, S.fo; N, 6.41. C&i&Q 
reqnima: C. 67.6; H. 5.92; N, 6.86%). NMR, d 21 (C&r 6H); 26 
(H-k, H-9 2H): 3.0 (Cwh, 1H. m); 3.6 (C&CO, W, m); 4.6 
(Cm% W, m); 69 (aromdc pratoar, 4H, 6; 7.3 (arondc 
pmtoos, 6H, m). v,(cm-‘) 1695 (CO), 1550, 153s (NW, 1600, 
15&l, 745,715.68# (Ph). The. total yield was 85%. 

k?cd&n of 2 dh ~-&o;ty~~~ in abrdvtr dw The 
abovenctionwrsrcputediuab&teethawLAfter24hatf, 
ammine 14 was squatal (0.15 ~0.3 mmo9, m.p. 206-1t.P. NMR, 
6 28 (C&NQJ2.4H. 6; 3.7 (WOCB2.4H. m); 4.4 (Cm& 
C-C& 3H, m); 7.2 (Ph, lOH, m). v&xi’) 1615 (C-C-N), lsJ0 
(NW. 1600, 7a5 710, 690 (Ph). 1110 (C&OCtrl). Acktic 

[6.3.OJiicy~ - 4 -- oie. lup. G-s”, from benz&wr- 
bcxaoe (pouad: C. 67.3; H, S.f2; N, 6.84. C&&O, requires: 
C, 67.6; H. 592; N, 6.86%). NbfR, il 22 (C&, 1OH. m); 3.3 
(Cmh, W. m); 4.6 (Cl$N&, W. m); 7.25 (Ph, lOH, m). 
v&zlr’) 1695 (CO), 1542 (Nq). 1596.760.715. 790s 690 (Ill). 
Tbemotberliquonwereconcentratedaodbysmtch&mmmine 
11 was idated, (0.93 g, 29 md) mp. 149-52’. from benzaw-n- 
heuoe (Found: C. 693; H, 751; N. 8.30. Cl&Nfi nqukus: 
C. 69.5; H. 7.37; N, 853%). NMR, d 1.8 (CB2. 6H. 3; 28 
(CIj,NC&, &3a, H-74 6H. q ); 3.7 (C&OCH2. 4H, 3; 43 
(CH&IN(X. C<H. CHPh. 3H. m): 73 Ph. SH. m). sdan-‘) 

- _ 
(0.95 & 3.8 mmolx 16 (0.75r. 3.0 mw9.2. (0.2 & 05 mmo0. and 
1~(0.1&0315mmol).Tbetoblyisldwurbotd81196.~11 
nndmwentrapidhydroly~totbeawqumd&ketorte16. 

&mUibmtbn of 16. Ketom 16 was duxed with TsOH io 

26 (C&CO, W, 4; 3.65 (Cm, 1H, m. Jm+ JDY - 18.7 Hz, 



Jw = IO5 Hz); 4.9 (Cm&. lH, dd, Jyx = I05 Hz, Jm,, = 
9.7 Hz); 7.2 (p$ SIi, m). P,(cm-‘) 1710 (CO), IS45 @It&), l6oa, 
1580,7aQ, 715.690 (Pl& 

&&tWiWJSOflS.KUOIlCWiil~I?tOH~odkwl 
to N&M ia J!fOIi, in ratio l:l. After 3Omin CH,CGGH wu) 
ad&d to pH=6. Ketwc 21 sqmmted as white needka, m.p. 
luo, from bmuenc-~.haac (Foumk C, 6!X& H, 650; N, S.lS. 
CtJl,,N@ requima: C, @A H. 6.61: N, S.40%). NMB (CT&& 8 
1.25 (C&, 4H, 3; 2.3 (H-3. H-3n, H-7a, 3H, III); 2.85 (CMPb, 
lH, m, W, = 13.5 Hz): 3.1s (C&CO, 2H, m); 45 (C&IN&, lH, 
dd, J, - 3AH2, 12 * 3.4 Hz); 7.1 (Pb, SH. m). v.,&n-‘) 1700 
(CO), lSS0 0,1600, lslls, 792$74s, 695 PIhI. 

Jks&.~~of16.Ketone!6wasad&dtoanepdmoIar 
amount of NaOH III abs. EtOII. Aftw comokte dissolution. 
aaticecidw~ddsdtopHPaAppt.fons;;d.t5~~. 12i( 
from~ebexm~~.NMR,II l.~C~~,6~~7S(C~~~2H, 
3; 3.6 (Cm IH, m, W,= 13.SHz): 5.0 (Cm% lH, dd, 
J, = 3.0 Hz, J2 = 5.5 Hz); 7.2 (Ph, SH, m). v,,&m-‘)I695 (Co), 
lS4R @Ia& 1600,750* 715,6!JO (Ph). 

-of 2~hrn#~~~~a~~o~ 
as iodidcd abode for emu&e 1, After removal of the solvent, 
tbadlyrcsidwwf#tnat&ftin-hwtaaeollhestia&iaordeto 
dinhatctkfwpIuMc8whicbkhrsdublehn-hexpne.From 
~~~~~.~~Of~~~~~~*~~O 
prodwts were scparati by fm&onal cgaMk&on, 25. m.p. 
lS6-7, from bcazu~n-bcxanc (Found: C, S6.3; H, 7.75; N, 
X.54. C,lH,&QS requires: C, 56.0, H, 7.44; N, 5.44%). 
v,(cm-‘) 1310, 1100 (SO& 1120 (CH@CH& NMR, 8 2.5 
(C&NCH2. C& lOH, m); 3.75 (C&GCH~ 4H, m); 425 
(C&S&, 4H. m); 5.80 @C& lH, m). Compound 26, m.p. 
lSE80. frum bckic-n-bexanc (C, 56.4; H, 7.14, N, 5.44. 
&Ht,Nw requires C, S6.0; 7.M; N, 5.U%). ~,(cm-‘) 1560 
@C-N); l260,llW (s4), 1090 (C&DCH& NMB, 8 1.8 (CfJb 
6H, @ 3; 2.9 (C48fh W. m); 3.0 (C&NCHs I.I-k 4-7% 
6H. ml; 3.70 (Ctf~OC42,4H. m); S-1 (MI!& Hi. s). Tbe mother 
liquora were bydrolyscd, extracted and tbc wts 
~on~,~o~~&~~~~~d~ 
amount of ZS was obtained to@ltcr with 29, m.p. 131-3’. from 
bCnzeabR_beX~~E (Fonmk C. 51.3; H. 6.26. C&0$ rcquins 
C, 51.0; H, 6.43%). v..&m-‘) 171s (CO). 1315, 129S. 111). 110s 
(s&h NMR d 1.9 (C42,7H, m); 3.3 (Ckitsq. IMa, H-74 4H, 
bml; 4.0 @CM&CO, 2H, m). The total yield was 83% and the 
fatiou:26was4:3. 

&frviysis of 26. Acidic hydrolysis of 26 was performed in a 
mixture acetosz water: acetic acid at pH 6. After 2b the 
reachn was compktc nnd 29 was scpmatcd. 

contdm?drmixam:ofnmld21.EnuahK,27wasth~~, 
m.p. KU-2’. but c&l not be mu&d. c~..kxn-~) 1630 (C=CL 
lti(CC-N). 1370,1130,11?&~SC& lllO~H~H~.N.~~ 
2.9 GOX&. 3H. $1; (C&NC&, 4H. ml; 3.7 (CIhOC42t 4H. ml; 
S.1 (NX=C& lH, II); 5.9 (C=CIj, IH. m). 

Jfyhf& of 27. A small amollot of 27 was hydrolyscd in 
acetone: water. at ct. for 2 b. A wbite sea&w&t m&rid pn- 
cipkatcd. 9, r&XI&-‘) 1660 (C~), 153s gx!). 1320,13ilO, 1110 
CID& NMR 8 3.0 (C&S&, 3H. s) 4.3 fCff$Q. ZH, 5); 6.9 
@XX lH, 3. 

hknwk&mM-ti work was supparted by C.N.R Rome, 
Italy. 
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