
DETERMINATION OF THE 
STEREOCHEMISTRY OF ISOMERIC STEROIDAL 
3-spim-ISOXAZOLIDINE[2,3d]-OXADIAZOLINE 

BY CIRCULAR DICHROISM AND X-RAY DIFFRACTION 

Illtbec4lrscofestadyontbereactionsbctwu?llnitrik- 
oxides and UuMturatul steroids,‘3 we illv4gated the 
l-3 dipokr cychddith of bclu4Jnitrfk~lride to 3- 
q ethykne&androatl7~-yl acetate. 

From this reaction two mono-&h% were first 
isokted, both llaving the stcryl-ii~ StnKbln and 
oppositcczo&urhnattheC,cubonoftbestcroidal 
skckton. Four other produds derived from far&r rcac- 

tion of bcllzo~eoxide with the ‘CM- i8oxaAiuic 
/ 

group were also isoktcd. From each mono-dduct two 
hneric di-AilKts were thercforc ohtaind an Ilaw 
the - of illox (Chart 1). 

For tbe four derivatives~ the m of the iaox- 
azAdiak*wasthereforckDo~wllik,intbc~of 
tbesccond0xadiazolhicriu&ontythcatta&0fthe 

nitrikoxidc-oxygcn to the C atom of the >6N- was 

certain,theringctcdgmhbcingstillunsssigned. 
InthispapcxwesoIvethislastprobkmbymcanaof 

circukrandliacardkhroismaodbymX-raydiffr&on 
~165 of the ti M acrb = +218, CHC~,). 

Chm&r d&hrvism stmdy 
=possibk- oftbcfourisamersaresbown 

inChrrt2Inantbeisomerstbetwoexocyclicbenzene 
ringsarcbcldinodksymmetricarrenlpementbythc 
b&rocyctk q okty of the mokcuk. In a system of this 
typetbcCDspcctruislikclytobcdomhatcdbytbc 
excitoncuuphgoftheloqssxispdarizedbenzeaoid 
trhtions,)tbercstoftbcmokcukgivingontyncgtigi- 
bkcoatributhtothedicbroicabsorption.Ifthisis 
hue, tbc system should be considerably simplifkd by 
ekmentary symmetry coAdcr&ons. Io fact, bddhg the 
steroidal frame &cd, ooe can formally pass from homer 
AtoBaadfromCtoDbysimpkrotathof1Woftbe 
betcrocyctic mokty about an axis pnssiag ap 
proximatively through the C, atom of the stcrohl 
sk&tonaadtbeNoftbeoxu&dhicrieg.Moreover 
tbebctcrocyclicnnietyofAaadCaremirrorimagesas 
arcthoaeofBaadD.l%eCDspcctraoftbcfourisomcn 
lhVlliUFi1fldMthCCXpCChth. 

Intflc&st8pproxinlath~spectraanillfact 
ideothIandminorimagcsinpain;marsovcrthcyshw 
tbeQpiCdprtternOf~XCitOOCOUplillg.Iberbrorptiolr 

spccbum~komarMiacbqwnioFip.~(tbc~of 
&““tiy=_“““’ W; tbe knd 

=rcqWlstotkc!Dkndof 
bigbUiUtdQmdbd&ldtOtllC-hgWhiCb 

htroa&pextuhdbyt+~-KillbliipaaL’ 

IMtadthehorpthmuhumcarerooadipltotllc 
lPehrpmtaftkCDcqktinot~iuthc. 
@WCbU%prokMy~OfOvsrflpnitbtbe~Of 

Oth~tIUWlOWllOWCVC7thaeblittkdOUbt 



C,H,CNO t 

C,N,CNO 

IA L.3,-+190 

IB La lo. -I77 

clurl2. 

thatthmeCDmxxima atco.215nmcmapondtothe 
‘La (p) bad of tbc bclKenc ring bear@ the ksr 
pcmrbhgau~ 

Noa&gcmmte~~citoacoupliaOoftbcsehvolonp 
8xispolkcdtranutloasrhwldgivcpositiveCDatlow 
enalyMdIE@iV~tlthigh~fotStllEhRC8A8Od 

BmdoiceoaraforCmdD.Hencewecanassigntlw 
slmctmAtoIA,BtoIIA,CtoDBandDtoIB 
lmpectively. 

Qlmntitxtive~wareperformedooisomer 
llkwbo8egemctryixexactlyknownfromtbcX-ray 
study rqkntai below, using the fonowiq? expression:’ 

- 



cm-’ II IQ’ 

F%8.2Tbc8baoIpuLmapectNm0ftbeiuJmaM(methad). 

occurwithtkwellstudiedbenzenepand/3bandswhich 
afebothathigherenergy.Farthe215nmrotationai 
stlWlgthonlycoup&swiththelowerenergytlansikn 

of tbc k?IlSnc ring bcariog the >-LN- sllbstituent 

was umlputed as data on other transitions of this 
chromopbure are not Wailabk. These IWullts are repor- 
tedinTableland,asexpected,tkagrecmentfortbe 
transitionatca25Omnissatisfactury. 

smprisiiy and p&ably foftu&uly also the 
agreement for the 215 nm tram&n is ratbu guod, even 
ifodyasingkcoupliqwasconskkred. 

The quantitative nonemcqt found leaves little daubt 
abouttbedomiaanttnofthecuopkdosciUatur 
mcchanismtotbeopticalacGvityofthissystan,heoce 
totkcomxmcasofthestaocbunicel~ts 
giVl%l. 

X-my dtdy 
nc x-ray analysis has been carried out on tlx 

cumpuundlIA,wtkhisresultedtobe3(R)-&u-8’- 
[3’$Y(R) - diphenyl - I’$ - dioxa - 2.4’ - dka - biiy- 
do(33,0)-3’-octene]-Scr-~~-l78-ylacdate. 
Tbcstructureofthiscolllpolmd,unltainingtbcfuscd 
kterocyctic system isoxazol&e-W-dj-oxadkoik, is 
represented io Fii 3. This sbmvs also the numbering 
system used to identify the atoms. Bond distances and 
angks nun-involving the H atoms are given $ Tables 2 
and3.TbestntctWpammctersofthe5a9odrostnae 
moiety are in good agreement with those fouad prc- 
viaudy. Au the Iin& of the steroidal nucleus sre rmns- 
fusedandthecIDringjunctkmhasxlormalstefeucbe 
mistry. The hexalE rings have chair confolmatioas and 
tbc pentanc ring exhii a shspe intermed& biztwcen 
the half chair and the Bcnvdope (A=22, 0.,=490’). 
Tbcdih&alan$eswhichthcplamu/3-ac&ategroup 
formswithtbcmeanplanesthroughthepentaneringand 
the stcxoid nucleus are 51.9 and 60.2” respectively. In 
particular the X-ray analysis has allowed us to attribute 
the umQwation of tbc asymmetric C atom C(l9) and 
consequently of the tacovalent N atom N(1) of the 
lMemc~clic moiety. Since tbe R chimlity of tbc C(16) is 
known, the absolute umt@atb of the C atom C(19) is 
RaadtbatoftbeNatomN(l)isS,aacaabeJeenfrom 
the FW 3, in agreement also witb tbe results of the CD 
analysis. 

The heterocyclic system isoxazdidine#Jd#oxedi- 
azolineisnotplanaf,thedibahal*betweenthe 
Inca0 planes through tk oXadk&ic and the isox- 
azdidikringsbcioglll~@ig,4).whiktbeoxadiszd- 
inicriqisueariyplanar(withaslightdeformationof 
N(1) towards an envelope shape), tk isoxazoWnic riug 
shows an acnvebpc shape of o(l) with respect to the 
phUlCOfthCStaoidalllUClCUS.TbedibedralapstebC- 

twccn the spire-isoxezolidine rin# and the mean plane 
through the steroidal nuckus is 78.90. 

Tbc Pbeayl m.w C(M30) is nearly PamIkl to the 
Oxadiezdinic~and~lyprrpeadiculert0~i~x- 

azolidinicrin&tbcdibuhalangksbetweenthearomatic 
ripeandthcmeanpIanesthroughthembeing14.7aad 
%.7” respectivety. The d&e&al an& formed by &c 
phenyl group C(3l)-C(35) with the oxadiiuolinic apd tk 
isoxazolidinic rings are 44.2 and 75.70 respectively. 

lIbemoresignikantplancsaadtorsionangksinthe 
compound are reported in Tables 4 aad 5 respe&ely. 

hantaltion R3039(eq.) a.g.0.u. IuloGLlc.) c.g.0.u. 

250 nm + 4.5 + 6.0 

218 nm - 2.0 - 1.8 



IN2611 tt2;;\ H(281) 

H(271) 

ctij-c(s) 
C~lboc3) 

C(l)-C(2) 

C(2)..C(3) 

C(3)-C(4) 

C(4)-C(5) 

C(S)-C(23) 

CULC(6) 

C(6)-C(?) 

C(f)-C(8) 

Co3wx9) 

C(9)-C(4) 

C(S)LC(lO) 

C(lO)-C(11) 

Cal)"Cfl2) 

C(12)-C(l3) 

C(l3>-C.w 

C(13)&(24) 

C(13)-CW) 

C(14)-C(15) 

c(lS)-C(l6) 

C(16)-C(l7) 

c(l7)-C(12) 

C(29)Amo) 

c~2s,)-caO) 

1.533(10) 

1.468(9) 

1.536(12) 

1.536(12) 

1.524(10) 

1.556(U) 

1.531(10) 

1.528(10) 

1.536(11) 

l.%(9) 

1.568(10) 

1.526(10) 

1.528(12) 

1.523(11) 

1.50601) 

1.55202) 

1.540~~0~ 

1.54800) 

1,52f(ll) 

1.54S(lO) 

1.&7(9) 

1.518(9) 

1.54600) 

1.397(10) 

1.388@0) 

C(16)-C(18) 

C(l6)-O(l) 

C(lS)-C(l9) 

C(l9)-N(l) 

N(lf-O(l) 

N(l)-C(20) 

C(20)-N(2) 

N(2)-0(2) 

O(2)-C(19) 

c(u)-C(31) 

C(31)-co61 

C(31)-CW) 

C(32)-a331 

C(33)-co41 

Cwi)-C(35) 

C(35px366) 

0(3)-C(21) 

C(21)-0(4) 

C(21)-C(22) 

c(20)-C(25) 

C(25)-C(26) 

C(26)-C(27) 

C(27)-C(28) 

C(28)-C(29) 

l.S38(9) 

1.47703) 

1.542(9) 

1.485(9) 

1.440(6) 

1.426(8) 

1.287(10) 

1.426(8) 

u&43(8) 

1.514(9) 

1.354(10) 

1.382(10) 

1.38aW) 

1.388(15) 

1.36sW) 

1.402(11) 

1.34)43(9) 

1.203(9) 

1.498(12) 

1.478<9) 

1.362(10.0) 

1.396(11) 

1.36702) 

1.360(11) 



c~s).c(l)-cc2) 

CO)-C(l)-O(3) 

0(3)4(1)-C(2) 

C(l)-C(Z)-C(3) 

C(2)-C(3)-C(4) 

C(3)-c(4)-CtS) 

C(3)-C(L)-C(9) 

C(S)-C(4)-C(9) 

C(4)-C(S)-C(l) 

C(4)-C(S)-C&) 

C(4).C(S)-C(23) 

C(l)-C(5)-C(23) 

C~6)-C(S>-C~23) 

C(l)-C(S)-C(6)' 

CO)-C(6)-C(7) 

C(b)-C(7)-C(8) 

C(7)&(8)-C(9) 

C(7)6(8)-C(l3) 

C(P)-i(8)-C(13) 

C(S)-C(9)-C(4) 

.C(b)-C(9)-C(10) 

C(8)-C'(9)-C(l0) 

c(9)&(10)-c(11) 

c(1o)-c(ll)-c(l2) 

C(ll)-C(l2)-C(l3) 

C(ll)-C(12)-C(17) 

C(13)&(12)-C(l7) 

C(12)-C(13)-C(8) 

C(l2)-C(13)-C(14) 

C(12)wC(l3)-C(24) 

C(S)-C(l3)-Ct24) 

C(14)-C(l3)-C(24) 

C(8)-C(13)-C(14) 

C(l3)-C(l4)-C~13) 

Cf14)X(lS)-C(16) 

C(U)-C(l6)&(17) 

CtlS)-C(16)-O(1) 

C(U)-C(l6)-C(U) 

0(3)&(21)-O(4) 

105.0(71 

lo9.6(6) 

114.0(6) 

105.2t6) 

101.2(7) 

103.7(6) 

120.3fl) 

112.7(61 

97.4t6) 

108.6(6) 

113.5(6) 

110.6(s) 

110.9(6) 

llS.3(6) 

111.6(6) 

1X3.5(6) 

i11.20) 

114*4(S) 

11X1(6) 

109.0(6) 

111.2(7) 

111.5(6) 

112.4(6) 

111.6(7) 

113.5(7) 

112.4(6) 

112.3(6) 

107.5(6) 

107.4(6) 

111.4(6) 

llLl(6) 

109.7(6) 

109.7(6) 

11X7(7) 

112.3(6) 

111.30) 

fwLS(5) 

112.SiS) 

124.3(7) 

C(lt)-C(l6)-O~t~ 

C(i7)-C(16)-C(ld) 

C~l8)-Crl6)-0(1) 

Cflb)-Ctlt)-C(U) 

C116)-C(lS)-Ct19) 

C(l8)-C(l9LMW 

C(lS)-C(l9)-C~3l). 

C(18LC(l9)-00(2) 

x(l)-Ct19L.0~2) 

~~~)-C(l9)-C(31) 

O(2)-C(l9)-C131) 

c(l9bNw-Ow 

C(19&?@(1)-C(2Of 

o(l)-H~l)-c(2o) 

C(lb)-O(l)-it(l) 

C(19)-Of2)h) 

0(2)-N(2)420) 

‘w (2)~C@O)-M(l) 

W(2)-@x20)-C(25) 

#(l)-c(2o)-cm) 

'c(2o)-c(25)-c0t3) 

C(20)-C(25)-CC26) 

C(26)-C(25)-C(~) 

c(2S)-C(26)-C(27) 

C(26)&(27)-C(28) 

C(27)-C(28)-C(29) 

C(28)-C(29)-Ct30) 

C(29)-c(30)-C(25) 

C(19)-C(31)..Ca2) 

C(19)-C(31)-C(36) 

C(32)-C(3f)-C(36) 

ci3l)-cc32)-C(33) 

Cat)-C(33)-a341 

C(33~-Cf34)-C~35) 

C(344)-C(3S)-C(366) 

c(*pwm6)-c~31) 

c(ii)-o(3)-c(t) 

C(22)-C(21)-00) 

C(22)-C(21)-O(4) 

111,2(C)' 

113.60, 

103,2(S) 

112.1(S) 

105.6(S) 

105.60) 

113.6&I 

112.40) 

103.7(4) 

112.20) 

108.914) 

107.4(4) 

103.3~5) 

114.1(4) 

107.9(b) 

lo9.9(55) 

106.4(6) 

115.2(6) 

122.8(6) 

121.90) 

121.8(6) 

118.6(6) 

119.7(a) 

119.8(7) 

119.9(7) 

l21.0(7) 

120-O(7) 

1X9.7(7) 

121.7(6) 

118.5(6). 

119.8(t) 

119.5(8) 

121.1(8) 

118.7(8) 

120.1(8) 

121.0(7) 

lf6.0(6) 

108.8(7) 

126.9(t) 
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