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(Received in Japan 20 June 1967) 

Altmh the me-1 region of the RPL epootra of the pent8crclic triterpener h88 

not been u8ed for titrnotnr81 8tudle8, a oorrel8tlon of the80 8bn818 with 8fructure, 

owe l 8tablirhed, would be 8 very o8efnl 8ld to the 8tudy of unknown trlterponoida, 

beamrue eight met41 group8 , or their blogenetlo equiralentr, 8re loo8t.d throughout 

the orrbon rkolaton 8nd 8ny 8trPotur81 modificrtlon 8hould c8u8e 8y8terstic ch8nge8 in 

80~ of the methyl ohericrl 8hift8, 88 h88 b8en found with the 8terOid8 (1). Although 

8er8rml pmpen (2) attempted to nke thi8 correl8tion in vrriour type of triterpenoids, 

no di8orimin8tiOn ~88 rohlered betveen the 8lgn818 due to the 23-, 24- 8nd 25-methyl 

grO"P8. The 888lgmment of the methyl 8ignal8 In the 8pectrum of olean-12-ene, reported 

by Kmrliner 8nd bjOr888i (3) 8180 OOBt8i!IOd 888umption8 vlth re8pect to theee three 

methyl group8 8md, fU&hOrmOre, 18 not Of (Fe8t u8e in the 8trUCtUr81 8tudy Of natural 

tritOrpenOid8 vhioh 8lmO8t 81~8~8 08rry 8 hydrox~l group 8t the jB-pO8itiOn. During our 

UtI'UOtlW81 8tUdi88 On a8mellicr(lunin8 (4). thO888pOgenOl8 (5) 8nd b8rrig8nOl8 (6), Ve 

have notioed regulu chnge8 In the m&h71 crlgn818 on going from the 3B-hydrolyl to the 

~-8cetoxy1, 88 h88 been oblrerved in the c88e of other type8 of triterpenoid (2), and 

from thi8, ve hve tentmtlvel~ 888ignOd the three 8ign818 rppearlng 8t 0.78-0.79 ppm, 

O.gl-O.94 ppm and 0.97-0.99 ppm in 36-hydroxy compound8, 8nd 8t 0.85-0.87 ppm, C.S5- 

0.88 ppm 8nd O.gg-0.98 ppm in 384cOtOy eompOund8, to the methyl group8 in question. 

In order tO Un88ibigaOU8ly M8igII the8e three met41 group8 in the more Oommon XI8tUrally- 

occurring 3~-hJdrOXyOlO8n-l24ne8 and ultimately to e8kblilrh the effect of 8ubatitution 

on the8e methyl 8ign818, ve hmre prepared 8nd me88Ured the IWR 8pectra of three M- 

bydrOXyOleUIene8 8nd their 8Oetat88, e8oh of which h88 been selectively dideut8rsted at 

either 23- or 24-po8itlon. 

Csllellirgenln B (I) (4) ~88 converted into its ethnedithio8cetrl which, vithout 
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VIII, 

sl=RR,=R3=R4=Z=H, X=CHO, MI3 

Rl=R2= RJ=R4=Z=H, X=Y=CH3 

R =R =R =R =B, 
12 3 4 

X=CHO, Y=CH3, Z=Oii 

Rl=R2=R3=R4'H, X=CHj, Y=CEO, Z=OH 

R =E =R =R -Ii, 
1 2 3 4 

X=Y=CH 
3 
, Z=OH 

R =R =Z=H, 
1 3 

R =R =;CHe2, 
2 4 

X=Y=CJi 
3 

R =R =Ao, 
13 

Z=H, R -8 =;CMe 
2 4 

2, X=Y=CH3 

Bl=R3=R4=Ao, X=Y=CH3, Z=OE, R2=li 

IX: Rl=R2=Ac 

XI Rl=R2kH 

XI: B =E-, R2=)CMe2 1 

XII: B do, 1 R2=:Clh2 

I Suffix nin and “bm ia the text 
refers to the 23'd2 and 24-d2 
oomPounds* rssDectirels. 

l'ABLE I. C-Methyl Signals in Csmelliageninq and Barringtogenole (13) 

Compd Subst. 
Nos. at 3 23 24 25 26 

VI OH 0.99 0.78 0.94 0.94 

Via OH - 0.78 0.94 0.94 

XI OH 1.01+ 0.80 0.91 0.85 

XIa OH - 0.79 0.91 0.85 

XIb OH 1.01+ - 0.92 0.85 

VII OAc 0.86* o-86+ 0.96 0.94 

VIIa OAc - 0.86 0.96 0.94 

VIII OAc 0.86* 0.86* 0.96 0.90 

VIIIa OAc - 0.87 0.96 0.90 

VIIIb OAc 0.88 - 0.96 0.90 

IX OAc 0.87* 0.8:1* 0.94 0.87* 

Ixa OAc - 0.88* 0.95 0.88+ 

IXb OAo 0.88* - 0.95 0.88* 

XII OAc 0.87* 0.87* 0.93 0.87* 

XIIa OAc - 0.87 0.94 0.85 

XIIb OAc 0.87 - 0.94 0.85 

27 29 30 

1.28 0.89 1.07 

1.28 0.89 1.07 

1.48 0.99 1.01* 

1.48 0.98 1.01 

1.48 1.01+ 1.01* 

1.26 0.90 1.0s 

1.26 0.90 1.05 

1.42 0.98* 0.98, 

1.43 0.99' 0.99* 

1.44 1.00* 1.00* 

1.49 1.03 1.09 

1.51 1.03 1.09 

1.50 1.04 1.10 

1.47 0.97 1.02 

1.48 o.pt3 1.01 

1.48 0.97 1.01 

l The values are not accurate because of overlapping. 
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parifioatlon, use thmanbjeoted to deeulfurisation wing deuterium-bontainlng Baney 

nickel (7) in deutoromethanol to give oamelllagenln A 23-d2 (IIa), m.p. 270-272' (8). 

baotly the earn re8otlea 8aqnuna vu applied to theaeapogenol E (III) (9) [oamellia- 

genln L (3)) l md oamolliagemln D (IV) (5) to afford barrlngtogenol C 23-d, (Ye), m-p. 

nei-ne3=, aad 244, (Fb), m.p. 28~-286~. These three deuterated compound8 were further 

oonverted to derivative6 vith a greater eolubility for the NMB meaauremont. Thue IIa 

use oonverted te the l oetonlde Via, m.p. 274-275'. and the acetonide diacetate VIIa, 

m.p. 200-2020, vhereae Ve amd Vb vere converted to the following derivatives; the tri- 

l oetatee (vnm, m.p. 250-252.. VIIIb, m.p. 234-233'), the barringtogenol D triacetatea 

(IZI, r.p. 227~230. and IXb, r.p. 229-231'), brrringtogenol D (Xa, m.p. 269-~72~, Xb, 

m.p, 272-274*), the barringtogenol D acetonides (X18, m.p. 231-234O. XIb, m.p. 232-234O) 

and the l ootonide aoetatee (XII., n.p. 228-2310, XIII, B.P. 229-232') (lo), by uell 

eetabliehed prooedurea (11). 

The C-methyl elgnala in the BIQ? epeotra (12) of theee deuterated compounds are 

lieted in TABLE I (13) together with those of undeuterated compounds. It is clear 

from thie table that the eignale at 0.99-1.01 ppm and 0.86-0.87 ppm have disappeared or 

markedly decreased in the oaae of the 23-d2 (5 series) compounds with 3g-hydroxy and 38- 

aoetoxy groups, respectively, while in the case of the 24-d2 (a series) compounds signals 

at 0.80 ppm and 0.06-0.137 ppm have, respectively, disappeared or largely decreaeed$ thus 

the 23-, 2.$- and 23-methyl aignale can be easily and unambiguously assigned in all these 

compounds. Our aesignmont is in agreement with that obtained recently by Tursch and 

othera (14). from a careful examination of the chemical shift observed in a series of 

olean-12-enea and 4,4-dimethyleteroids. Purthermore, a comparison of our results with 

those of Turech et al discloses that the ohemioal shifts of the 23-, 24- and 23-methyls -- 

are little affected by the presence of oxygen functions in the D and E rings; a result 

similar to that noted In the steroid (I). The assignment of these three methyl groups 

established in the present study can thus safely be extended to other triterpenoide (2) 

and the assignment given previously (2f) for the 30- and 31-methyl signals in lanostane 

derivatives ehould be reversed. 

The authors are Indebted to Sankyo Co. for the extraction of crude saponin from 

the seeds of w-and Camellia eineneia, and to Profeseor P. de Mayo, 

University of Western Ontario, for hie'generous gift of heavy water. 
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