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Abstract-The methyl region in the NMR spectra of euphane and isoeuphane derivatives have been 
studied. Several signals were compared with data of other triterpen es of the dammarane and lupane 
series. 

SEVERAL studies of the methyl signals in the NMR spectra of complex molecules of 
the sterol type have been published,3 and the chemical shifts of the 18- and 1 g-methyl 
groups of numerous derivatives have been determined. The locations of these peaks 
have been studied in relation to various substituents introduced in the molecule. The 
side chain of the steroids has been studied separately and the various signals have been 
assigned, the results being applied for the identification of unknown steroids.4 ln 
triterpenes the problem is much more complex due to the large number of methyls. In 
pentacyclic triterpenes a relationship has been sought between certain cIusters of peaks 
and certain compounds. 6 However a more definite relationship between peaks and 
specific methyl groups in the molecule has been described for the series of the lupanee 
and dammarane.’ 

Tn our investigations we have used compounds of the euphane2 and isoeuphane 
series in order to determine a similar relationship. It is expected that through the 
collection of such data in several series of compounds it will be possible to reach a 
more subtle knowledge of the factors governing the specific locations of the resonance 
peaks of the methyl groups in the triterpenes. 

The compounds studied differed by various substituents in ring A of the molecule. 
Those substituents which had a strong diamagnetic anisotropy wereexpected to induce, 
in a selective way, accessory fields of such intensity which should resuIt in changes 
of the chemical shifts of the various methyl groups in the neighbourhood of ring A. 
The resonance lines of the methyl groups which were Iocated in the other parts of the 
moIecule were expected to remain in their original positions. Furthermore, the spec- 
tra were studied by performing other changes in the molecule, for example, the re- 
duction of the double bond of the side chain. The changes which involved the euphane 

1 Supported by a research grant CA-2810 from the National Cancer Institute of the National 
Institutes of Health, Public Health Service, U.S. 

2 Part I. D. Lavie, E. Glotter and Y. Shvo, Tetrahedron 19, 1377 (1963). 
a J. N, Shoolery and M. T. Rogers, 1. Amer. Chem. Sot. 80,512l (1958); R. F. ZUrcher, Heiv. Chirn. 

AC~U 44, 1380 (1961); Yutaka Kaw&oe, Yoshihiro Sato, Mitsutaka Natsume, Hiroko Hasegawa, 
Toshihiko Okamoto, and Kyosuke Tsuda, Cltem. and Pharm. Bull. Jupun 10, 338 (1962). 

4 G. Slomp and F. A. MacKellar, J. Amer. Chem. Sot. 84, 204 (1962). 
5 M. Shamma, R. E. Glick and R. 0. Mumma, J. Org. Chem. 27,4512 (1962). 
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to the isoeuphane series (see Formulae) were connected with methyl migrations and 
a new location of the nuclear double bond, therefore our data of the isoeuphane 
series could be compared with the data of the dammarane and lupane series which 
were available in the literature.6*7 

Euphene Isoeuphsne 

The signals of 19 substances in the euphane series are shown in Table 1. The reso- 
nance spectra of substances 1,3 and 6 were compared to the spectra of their respective 
dihydro-derivatives 2,4 and 7, in which the side chain double bond is reduced. The 
peaks at about 98 and 103 c.p.s. of the first group do not occur in the spectra of the 
second group, while in the latter two new signals appeared at higher field at about 50 

and 56 c.p.s. These signals can therefore be related to the 26,27-methyl groups of the 
isopropylidene and isopropyl derivatives respectively. During the reduction, the 
positions of the other peaks are virtually unaffected. By this identification it was 
possible to assign the two peaks of the 26,27-methyl groups in the spectra of all other 
dihydro-derivatives of this series. A similar observation has been reported by L.ehn.7 
The signal of the secondary 21-methyl group, which should not be influenced by 
changes either in the side chain or in ring A, was expected to display part of an AB, 
system, in this case a peak with a shoulder at higher field of the spectrum.8 Indeed 
such a signal was observed at 53-456-8 c.p.s. which was present throughout all the 
19 substances. In order to assign the positions of the peaks of the methyl groups 
attached at c;3 and Cr.,, the spectra of the isoeuphane derivatives presented in Table 
2 had to be compared. The methyl group at C,, occurs at a junction between five 
and six membered rings and its signal was expected to be at the highest position of 
the spectrum as reported for steroids. 3 The peak which occurred therefore, between 
44.4 and 48*2 c.p.s. was allocated to this methyl group and was missing in the iso- 
euphane derivatives. The methyl group attached at Cl4 p-orientation which is allylic 
to a double bond, was given the peak consistently present between 53.4 and 56.8 c.p.s. 
in the euphane series; it was also present in the isoeuphane derivatives though slightly 
shifted downfield. This methyl group now or-oriented was again in an allylic position 
as in the euphanes; a simiiar location has been attributed to this methyl group in the 
dammaranes,’ in which no skeletal double bonds are present. By elimination, the 
remaining 3 peaks are related to the methyl groups of ring A. 

The data found for the isoeuphane derivatives shown in Table 2, establish that 
the methyl groups of the side chain, 26,27, have almost the same chemical shifts 
as in the euphane derivatives, a slight displacement of about 2 c.p.s. to higher field 
being observed. The 21-methyl group in the iso-series, which is now neighbouring 
a double bond, is displaced downfield; it is centered between 61-2 and 62.2 c.p,s., 

d L. M. Jackman, Applications of Nuclear Magnetic Resonance Spectroscopy in Organic Chemistry 
pm 97. Pergamon Press, London (1953). 
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with a coupling constant averaging 6.3 c.p.s. The remaining signal which in all three 
compounds showed a double intensity at about the same position of the spectrum 
(51*3--52.8 c.p.s.) was assigned to the C14 methyf (uide sup-a) and to the C, b-oriented 

TABLE 3. POSITIONSOYNMR SIGNALSOP MEIHYLGROUPSINRINGA 
OI'VARIOUS TRITERPENES 

Ring A 

-__--_ 
HO 

Series at 4a, 48 and log 

Euphane 
Lupane 
Dammarane 

Euphane 
Isoeuphane 
Lupane 
Dammarane 

Euphane 
Isoeuphane 
Lupane 
Dammarane 

Euphane 
Lupane 
Dammarane 

Euphane 
Isoeuphane 
Lupane 
Dammarane 

.- 

._ 

: 

-_ 

-_ 

- 

56.2 56.2 59.5 
50.5 50.5 48.5 
51.5 51.5 49.5 

49.2 58.8 61.7 
47.3 60.3 51.5 

4U8 59 51.5 
47 58.5 51 

- 

53.5 53.5 59.8 
51*3 51.3 51-3 

iO.5-53.5 50.5-53.5 50.5-53.: 
51.5 51.5 51.5 

59.2 63.5 63-5 
60 56 55 
605 55-57.5 55-57-5 

63.7 63.7 66.5 
63.1 66.4 56.7 
62.5 65 56*5-58*! 
63 65.5 57.5 

Euphane 68.0 74.3 74.3 
Lupane 69 72.5 66.5-68 

Euphane 
Dammarane 

68.2 73.0 76.1 compd. 12 
67.5 72 69 ref. 7 compd. 43 

-----.-- 

corned. 8 
ref. 6 compd. 1 
ref. 7 compd. 2 

_-- 

corned. 1 
corned. 20 
ref. 6 compd. 15 
ref. 7 compd. 14 

--- 

corned. 3 
compd. 21 
ref. 6 compd. 19 
ref. 7 compd. 18 

.- 

compd. 5 
ref. 6 corned. 23 
ref. 7 compd. 25 

-.-- 

compd. 6 

compd. 22 

ref. 6 compd. 5 
ref. 7 compd. 3 

compd. 11 

I 
ref. 6 corned. 27 

---- 

methyl group. The remaining three resonance peaks have been allocated to the 

methyl groups of ring A. 
In Table 3 are reported the signals related to the ring A methyl groups in the 

four series euphane, isoeuphane, dammarane and lupane. There is a general tend- 
ency of deshielding in the euphane series as compared to the other series which do 

not possess the nuclear h a* This effect is weak with two signals while stronger with 

the third and runs from 7-l 1 c.p.s. This resonance signal can be tentatively 
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attributed to the Cl* methyl group which is in clase pro~imjty to the doubIe bond. 
Indeed in the ~s~euphan~ d~rivat~v~s~ in which the nuclear doubfe bond is at C131[17j, 
all ring A signais have pra~i~~~y identical chernicat shifts with those found for the 
d~maran~ and ~upan~ series. The ~ntr~du~ti~n of a carbonyl group at q results in 
a general d~sh~~lding efkct of methyl groups in ring A ~substan~s 5 and 6) while the 
most outs~nding &ect is ob~rved with a lactol (15, 161, a la&one (1‘7) and seven 
m~rn~r~d ring anhydride (181, signals being retarded at about 80 c.p.s. 

The spectra were erded on 8 Van’an A-40 spectrometer; they were detemrined in deuterated 
chloroform solutions of about S-IO% concentration and con~j~~g t~t~rne~yl~i~~~ as inter& 
standard. ~~u~rne~~ are within f 1 c.p.s. 


