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We daacrlba the inveatigatlon of loug range anisotropic affects (1) of the thraa- 

mubarad rfng in 3-apirocyclopropyl ataroida (2) using a 220 MUa l pectromter (Verim 

HR-220) and iteratively coquted (3) line fitting. To facllitata dlacuaaica of the apac- 

tral analyale, we first conaider the wat lihely conforvtiau of ring A. l'heaa l ve the 

comentional their (B) In which the equatorial 20-e end 40-H l ra deported over the faca 

of the cyclopropaua ring and the reapactive o- and t3- protona at C-2 aad C-4 are a-- 

trical with reference to cycloprop~e. By contraat, in the 2, 5-bowstem tuiat-boat 

fonm (A) (m60.1 the spatial relationahlpa of the respective o- and B-protoaa at C-2 and 

C-4 are not l ymatrical relative to the cyclopropane ring (4). Here tha 2a-8 and lo-8 

becoua boat-equatorial (5) uhereaa tha 20-p and 1 0-H becous boat-auial, but the uaual 

dihedral augle ralationahipa betueen auial and equatorial apply. The boat-equatorial 

26-R is located In the region of rxlmm shielding of the cyclopropme ring, wheraaa the 

boat-adal 21x-H is deahielded. By contraat, both protons at 

viroamt. The 3,10-bowatem form (0-O') ia not conaldered 

stability of these forms as wall aa the apeclal hindrance of 

the C-19 group in this case. 

C-4 are in a shielding en- 

becauae of the inherent in- 

the cyclopropaaa ring by 
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UIing the equation 3 3cooei-1 Id A6(ppr) - -I 

i-1 Ri 

3 c~lculetioM vore ude to aa- 

t&11& the ugnitude of eniaotropic effectr of the C-3 cyclopropene on ring A protcnm. 

The results for the twist-boat indicate thet l shielding effect of 0.82 pp. la exerted 

on the 26-E by the cfclopropene ring ubereu the 20-H la deahielded by 0.29 pp.. Thuo, 

for protonm et C-2, a large difference (1.11 ppm) lo dua solely to the influeaw of 

cyclopropane. This ia not the case at C-4, where l snll difference (0.30 ppm) ie pro- 

dieted for the 40-H end 4&H. By coatreet, in the chlir cmforution, l lery shielding 

00.8 ppr) im celculated for the 20-E and the 40-8, and e large difference in pomiticn - 

(~1.0 ppm) ia estiuted between the two protow ettached to C-2 u well am those l t C-4. 

Tl~e obmerved l pectre era in hexwmy cmly with the twimt-boet conform&ion (A). In 

the l xeqle l ham, the moot reedily decipherebb mltipletm are the l igrals at 0.3736 

md 1.9366, l ecb repruentin6 can hydrogen. The reoonace et 0.3736, bein l doublet 

of tripleta, indiceter that the rerporuible proton la mpin-coupled to l mual proton 

vith l Coupling of -13.5 llx end l loo to two ticinal protow with very nearly equal ccu- 

plinp of ebout 3 ux. The premence of th law -1 coupling of -13.5 Uz ves veri- 

fied by double reoonence l xperimnta at 100 l@k. Tbm 0.3734 ml-al fit. tha c-e of the 

2 6-E where the boet-equetorially oriented prota bioectm the en61. between the C-l rthy- 

lone hydrogena end the boat-equatoriel:boet-rd.1 l plittin6 im very nearly equal to the 

boa-diequetoriel l plitting (~3 IIs). l%e l ix line pettern et 1.9366 ia due to the 20-E 

when the tvo lary coyliaga of about 13.5 Ilr erioe fra interactiona of tha Zo-8 with 

ite neifibor em vell Y uith the boat-aid U-l, d tb emller l pfittiB# of 3.3 Be ie 

ceueed by coupling of the 20-8 vitb the bemt_rlrtxrix.l 10-l. CRly l tutatlvm -1~ 

mnt cau be ude for C-l end C-4 protoee, ril the m&tmde of otbor fectore effecti- 

the rupectin peek pooitloru (8.8. uiel-apuetoriel dlffemmced cmmot madfly k 

eotiuted, upecielly for the -at-boat form lleverthelro, thora ia ne high field 

peak corrempoodin6 to tlu 40-11 in eny of the l pectre exmimed in either m3 or C&, 

Y required by the chair conforutioa. Comeeqwmtly. the 0~1~ pouibb eapluwtiae for 

theme l pectrel feeturea ir thet ring A lo in the tulat-boat caaforntion. titling 

Cautmts l re in l xcelleet egreemnt with tbie caformt%oe: 
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Expected and Oboerved Coupling Constants 

JlolB Jla2a Jla26 J2a26 Jlf326 51820 54048 

Twlmt-boat -13.0 1.8. 3.5a -13.0 1.8' 16.0' -13.0 

Observedb -13.0 3.3 3.5 -13.5' 2.8 13.4 -13.5 

l Calculated from l ubstitution of dihedral angles taken from Drciding models In the 

Karplua equation. b Valuea obtained from LAO(;H3 coqutation best values. From 

decoupling experimmt. 

A striking feature of the 220 Mls spectrum of 3-spirocyclopropyl-5a-androstane was 

the nmr pattern cawed by a proton occurring at unueually high field, (6 - 0.64). This 

pattern ten arise from the 6a-H, 76-E or lla-Il. Each of these protone im spfn-coupled 

to four other hydrogena, with ooe large coupling to the gemlnal neighbor and three 

srller couplings to vicinal neighbors. Since this nmr pattern is not observed in the 220 

w31r l pectrum of Sa-endroetane, the high field position of thcee elgnale lo clearly due 

to the cyclopropme ring. The nature of the responsible effect is unknown, since the 

McConnell calculation 
Id indicates a negligible anisotrophy due to cyclopropane at this 

distence. 
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