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one of the gem dlmethyl group8 or an angular rethyl grbup in ter- 

penoid8 are often oxidieed to a primary hydroxyl group. In their pm 8pectrr 

the two proton8 01 this nethylene group often show different ohemioal 8hiit8 

and a coupling oonetant of-11 cp8, (1) shoring thereby that they are not 

freely rotating but have a preferred oonform8tion. gut there i8 no clear 

idea about theee conformationr. 

It is well known that a methyl signal is deshlelded by an l djaoent 

eolipeing hydroxyl group (a). we have now found that in 8uch 01888, the 

methyl 8ignal ia further de8hielded, when th8 8pectra i8 taken in pyridine 

8olution (8ee Table 1). 

Model8 show that the mo8t 8table ConforMtiOn iOr an aria1 Q-q-OH 

in a norm81 terpenoid with a ~l~-c~~, will be that in which the hydroxyl 

c-0 bond nearly ecllp8ee the c4 -equatorial methyl group. Thi8 i8 %Ully 

8upported by the data from a number oi diterpenoid8 given in Table 1, nhen 

viewed in the light of the ob8ervafion8 in Table 1. 

It will be seen from VI, XI and XIII that the c4-axial and equatorial 

methyl proton8 in a oonpound resonate at about the 8ame place. But when an 

&al C4-CB3 i8 oxidi88d to a -CH2-OH the equatorial CQ-CR3 re8Onate8 -10 

op8 downfield (OOmpare VI & VII or XI & XII or XIII 8 XIV), which i8 further 

delrhielded by over 10 cp8 in pyridine, thus &owing that the hydroxyl en the 

axial group ha8 an eolipsed or nearly eolip8ed po8ition with the equatorial 

C4-CH3. COn8i8tent With thi8, the cl0 -CH~ in VI or VII, XI or XII, and XIII 

or XIV, reSOnat8 at the 8aPe place in the two compound8 in eaoh pair, 8hOW- 

ing thereby that the hydroxyl group 18 far away from the clO-cHS in the8e 

oase8. By analogy, the conformation of a cl0 -CB2-o~ in 8UOh compound8 should 

be the one in which the 0~ group point8 equally away from the ,&/B ringr. 

The axial c4-CHS in VIII, x and XVI resonate ~10 0~8 higher field 

than the equatorial methyl groUp8 in the corresponding axial hydroxymethylene 

*ComNnication No.1169 from the National chemioal Laboratory, poona 8. 

+Stereocherical 8tUdie8 by pm 8pe6trO8OOpy x. 
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Compound Chemical shift in opm at 60 me of the 
18-x 19-D 18-D 19-D 
7 CD‘c73 -in pyrraTire 

TABLE 1 

I lla-hydrory- 42.5 79.5 43.6 79.5 
progesterone 

II ll+hydroxy- 55 87 68 95 
progesterone 

III 

IV 

V 

ll@-hydroxy-5a- 47 62 63 78 
pregnane 8 

9 
Borneo1 & 85 9II 88 

sa - 52 
- 9H 
52 52 

a 
Isoborneol OH61 51 77 61 

OH 

shift in 
pyrldlne 
solutloa 

18-D 19-D -- 
-1 0 

-13 -8 

-16 -16 

BH 9H 
0 0 

-16 0 

III, ~8.0.124~, i-380 IV, v, K.TOri, y. Daaaehina and K.Takanisana 
chem.& pharn. I$]? Japan, l;s, 924 (1964). ~11 spectra given in this 
paper were taken on a Varian ~-60 spectrometer, U8iUg T?dS as inter%%1 
B tandard. 

compounds, viz. VII, IX and x~ respectively, i.eI at about the same place, 

had there been a gem-dimethyl group at c4. Besides, in pyridine solution, 

the axial methyl groups of the equatorial -cH~-OH compounds (see VIII and x) 

do not show any significant downfield shift. These results indicate that 

the hydroxyl group of the equatorial -cD2-0H, IS far removed I'rOm the axial 

C4-CH3, and hence should be nearly perpendioular to the plane of the ring. 

This is fully supported by the data in Table 3, which show that this 

hydroxyl group has a 1,3-diaxial relationship with the c3-axial proton in 

the normal A/D-trans terpenolds:v' 
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TABLE S 

Chomioal ebift of the C--B, In CDCI, at 60 MO 

~~11 Cholestane 39-01 methyl ether . . 187 eps 

~7177 Cholemtane 36, 54-dial, S-methyl ether 217 apm 

Shift oi' the c30-axial proton, due to the -39 eps 
So-axial hydroxyl group 

XIX 

C3-H at 263 ope 
xx 
301 cpa 

XXI 

271 op8 
IUII 

296 opr 

XIX and xg sandaeopimaradiene derivatives, R.A. haldlau and J.W.W. 
Morgan, J. Chem, Soo. 644 (1963); ~7, 5-amyrin acetate; ~~77 hederagenin 
methyl ester-3-acetate, m.p. 160~ (a) 43.23 prepared by the hydrogenolyeia 
of hederagenin methyl ester-3-aoetate%.rityl ether, n.p. 2260, (a)D+67e . 
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