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Abstract. High field (360 MHz) ‘H NMR studies have shown that the conformation of ring C in the oxymorphamines is 
dramatically influenced by the stereochemistry of the C-amino group: ring C exists in a chair conformation in the 6B- 
epimer but adopts a twist boat conformation in the 6a-epimer. 

There is considerable current interest in the opioid properties of 17-alkyl-4,Sa-epoxy-3,14-dihydroxymorphinanes 

which bear functionalized amino substituents at C-6 (cf. 1). A variety of ligands of this type have been developed as opiate 

receptor probes,‘-4 and understanding of the conformational preferences of these compounds is important for considera- 

tion of ligand-receptor interactions. Configurational assignments2‘4 at C-6 of the amino compounds have been derived 

from the coupling constants (Js_s) between the protons at positions 5 and 6, by extrapolation from the couplings previously 

observed5 for epimeric pairs of the related 6-hydroxy series 2. In the Ca-amino analogs, Jsp_s8(3.2-4.0 Hz) is smaller than 

the J,g60 (6.8-7.6 Hz) observed in the epimeric 68 series. 2-4 This is in agreement with prior results for epimers of 1.’ 

Similarly, considerations of ring C conformation in the 6-amino compounds*-4 have also depended largely on earlier NMR 

analysesof the epimeric 6-hydroxy series,6-g which generally have been viewed as consistent with a preferential chair 

conformation for ring C in both the 6a and 6B alcohol epimers.6-g We wish to report that high field (360 MHz) ‘H NMR 

analysis of the a- and B-oxymorphamines4 allows unambiguous assignment of the ring C conformation as a chair in the B- 

epimerzand as a twist boat in the a-epimer 3. 
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J-correlation contour plots and water eliminated normal spectra for epimers sand 4 (as the dihydrochloride salts)” 

areshown in Figures 1 and 2 along with ring C connectivities and assignments.” Two dimensional J-correlation spectro- 

~copy’~ at 360 MHz simplifies the assignment of these spectra since multiplets are separated into distinct spin systems. For 

both the 6a- and 6B-epimers, ring C configuration and conformation can be clearly established by considering only the 

couplings to H,. Our results agree with earlier findings that Js 6 provides an accurate evaluation of configuration;2-5 how- 

ever. J5_6 alone does not allow a definitive assignment of conformation.4 We have found that high field analysis provides 

access to 1, 7a and 1, 7e which permit an absolute conformational analysis of ring C. In each of these compounds both a 

large and a small coupling is observed between H6 and the two H, protons: for 6a, J, 7a = 13.1 Hz and 1, 7e = 4.1 Hz; for 

6P. J 67a = 12.0HzandJ6,, = 4.0 Hz. In each epimer H, isaxial since vicinal couplings in the range of 12-13 Hz can only 

arise from diaxial interactions, and it follows from these observations that the C-ring conformation of the 6a-epimer 4 is a 

twist boat while the C-ring conformation of the CB-epimer 3 is the expected chair. Inspection of Drieding models predicts 
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PROTON SHIFT (ppm) COUPLINGS 

H(5) 4.79; J 5,6= 7.0Hz 

H(6) 3.18; J6,7,,=12.0Hz, J6,7. = 4.OHz 

Hi701 1.99; Jo.,=-12.0Hz, J7,,eo=10.0Hz 

H (70) 1.85; J 7e,8a=2.0H~, J7*,8. = 4.OHz 

f-fb) 1.61; J g.m= -15.OHr. 

H7. + 

yJ”3 

H6, 

H (he) 1.84; JOe,7o = 3.OHz. 

Figure 1. J-correlation spectrum of B-oxymorphomine (3) 
with J-resolved multiplets for rina C. 
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PROTON SHIFT (ppm) COUPLINGS 

H(5) 4.92; J 5,6 = 4.3Hz. Jsv7.= 1.3Hr 

H(6) 3.9 1; J6,7.=13.lHz, J6,7a=4,1Hz 

H(7a) 1.19; J,,.,,, =-lOSHz, J7,+,=7.0Hr 

H(7e) 1.82; J 7e,Ba=8.0H~, J7+=1.5Hr 

H(8a) \.89; J g,,:-16.OHz. 

H@el 1.68; J 8a,7a= 9.5Hz. 
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Figure 2 J-correlation spectrum of a-oxymorphomine (4) 
with J-resolved multiplets for ring C. 
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that if the Ca-epimer were a chair, the two Js , values would be small and of nearly equal magnitude; this is clearly not the 

case. Further evidence of a ring C boat conformation for the 6a compound is obtained from the high field position of H,a 

(1.19 ppm). A boat conformation would force H,, into an orientation quite close to and above the plane of the aromatic 

ring. The observed upfield shift of 0.66 ppm agrees well with the shift predicted from measurement of Drieding 

models.‘3*‘4 
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