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Clmlgoslde (II) and acteln (III) are highly oxygenated polycycl~c glycosldes 

isolated from Actea,racem= (1). Systematic studies carried out in one of 

these laboratprle: (2) have demonstrated theLr structural relatlonshLp with 

cycloartenol (1) and revealed their significant blologlcal activity (3). Our 

current rnterest ln the blogenesrs of these complex cyclopropane triterpenoids 

prompted us to undertake a cmr spectral analysis permlttlng the use of 13,_ 

enriched precursors in the biosynthetic studies. We presept here the results 

of the cmr ana1ysL.s extended over the respective aglycops (1Ia and IXIa) , 

some derlvatlves (III% - IIId) and cycloartenol itself (4). Displaying a 

number of structural features - cyclopropane ring, cis B/C rirg fusion, cyclic 

ethers - frequently encouaterc+ wif,h stercldal and terrenolc natural rrCdLcty, 

the molecules studied here may also represent some general cmr interest (5). 

The analysis of the spectra was carried out by means of the well-known 

PI! cmr assignment techniques (6). The complete assignment of the signals 

to the individual carbons 1’1 I to III was largely aided by spectral comparison 

permlkting Identification from already kpown substltuent effects, empLrica1 

correlations and substltuent parameters (7) and also,by taking advantage of 

correlations with the respective ‘H chemical shifts (4). The latter was based 

02 series of single frequency off-resoaance and single frequency selective 

13C - {IH} decouplsng experiments. In several instaaces use was made of the 

spectral informations provided by qualrtatLve band shape analysis of the 

partially decoupled 13C - {‘H} multlplets (8, 9). The assigned resonances are 

listed in the Table. 

Comparison of the spectra of I to III, series of decouplLng experiments 

and known chemical shifts of tne lsooctene side chain carbons (13) immediately 

gave the assignment for C-16, C-17, C-20, C-22, C-23, C-24, C-25, C-26, and 

c-27 in II and 111. In a simrlar way, comparison of the spectra of parent 

glycosldes with those of the respective aglycons and reference to literature 
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; R,= OH 

OH 
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lllbR,,&=OAc 

Ilk R,= =O; R,=OH 

llkl R, , R,= =0 

data on carbohydrates (11) led to the ldentlflcatlon of signals due to the 

D-xylose carbons. Their chemical shift values corroborated earlier conclusions 

on a /3-xylosldlc bond (1). 

Assignment of the A/B/C and D r-Lng carbon resonances Involved a slmulta- 

neous evaluation of the effects of the cycloprcpane ring and associated with 

it stereochemical changes. In this prccess references was made to recent data 

on lanostan-30-01 (12) and 50~ -cholestan-30-01 (13). Resonances due to C-9 

and C-10 were singled out as the two high field quaternary carbon signals, 

while those due to C-13, C-14 and C-5, C-8 as the only quaternary and tertiary 

resonances nnth nontrivial assignments. An unambiguous dlstlnctlon between 
these signals was provided by evaluating the effects of substltuents at C-3, 

C-12 and C-15. A similar approach was used to differentlate between A/B/C/D 

ring methylene resonances. In view of its constancy upon substitutzon, the 

highest field methylene resonance was attributed to C-6, while the only un- 

asslgned methylene signal (at 28.18 ppm In I), by exclusion, to C-7. The cycle 
propane methylene signal was readily spotted by its off-resonance line shape 

@harp" triplet) and selective decouplzng experiments furnlshed addltlonal 

evidence. Distinction between the geminal C-29 and C 30 methyl signals was 

based on their chemical shift difference and evaluation of C-3 substltuent 
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Table. Carbon-13 Chemrcal Sn;nrftsa 

c- 1 
c- 2 

c": : 
C- 5 

;: 7" 

:: ; 

E-i? 
&2 
C-13 
c-14 
C-15 
C-16 
c-17 
C-18 
c-19 
c-20 
C-21 
c-c?2 
C-23 
c-24 
C-25 
C-26 
c-27 
C-28 

cc?$ 
C-l 
C-2' 

;I;: 
c-5 ’ 
,cf$ CO 

CH3X 

Ib 
32.08 
30.49 
78.69 
40.55 
47.25 
21.19 
28.18 
48.03 
20.11 
26.23 
26.07 
33.03 

Z*? 
;&$j 

;9':;; 

29:93 
35.97 
18.04 
36.45 
25.24 

125.36 
13C.81 
17.61 
25.70 
18.32 
25.49 
14.03 

Iab 

;;*g; 
80:74 
39.55 
47.30 
21.02 
28.21 
47.90 
20.27 
26.13 
25.89 

52.42 
19.36 
29.81 

130.77 
17.64 
25.70 
18.33 
35.49 
15.20 

L23 

170.76 

a 
In parts per mllllon 

II0 IIaC 171C IIIaC 

;;*;; 

88:04 

3G.08 31.81 :;*?.: 30.32 32.04 

77.5G 88:12 77.40 
40.64 40.30 40.70 40.33 
46.76 
20.19 

Z*~Z 47.16 46.97 
20.64 20.82 

25.34 $55 25.73 25.86 
45.65 45.71 48.13 
19.77 19.72 19.62 

36.69 26.39, 36.62 26.64d 
26.20 
25.97 

76.67 76.77 
47.59 47.60 %: 
48.24 48.25 46:58 

64.59 
12.47 
97.23 
19.49 
25.34 
14,511 
105.62 

70.42d 
25.04d 
;-".;; 

25:jG 
14.95 

105.72 
14.20 

KLbb 

Zi'E8 

73:9; 

14;*:: 
20:76 
26.G6 
47.47 
13.86 
26.52 
25.83 
33.36 
42.22 
46.37 
80.51 
110.78 
59.45 
19.37 

65.36 65.42 - 
21.49 21:51 - 71,25 

170.17 170.27 
21;34 

- - 170.84 
171.04 

relatsve to rnternal T&S. 
_I b La CDC133. 

Illcb IIldb 

216:30 ;;*3"; 

33.65 

2;;:;; 
48,40d 50.26 48.15 50.23 

21.35 21.47 

48.08 26.44d 
25;53 
42,26 

20-97 21.19 
26.36 
25.67 

26.4-k 
25.89 
33.55 
41.84 
46.98 
79.74 
111.46 
59.19 
19.16 
30.53 
23.68 
13.33 
37.67 
71.74 
89.06 
71.31 
25.93 
25.93 
11.11 
22.21 
20.76 

211,52 
103.43 
56.92 
20.33 
29.95 
23.G5 
19.74 

71‘15, 
25.53d 
25;91 
14,24 
22.24 
20.69 

’ In the 
solvent mixture of CDCi 3-DMSO-d6 (2:l). ' Assrgnments may be reversed. 

effects (12). Selective decouplsng experlnents were carrlcci out to obtain an 

unambrguous assignment for the remarnmng C-18, C-21 and C-28 methyl resonances, 

In an earllor study PLaneate and Corsano have found (14) that 1u 11 

the C-acetyl group at C-12 LE equaGorrally oriented and 1s of ~-~onfig~atio~ 

which requires a chair confcrmatlon for ring C. On the other hand, recent 
X-ray atudres of pollvlastanol acetate (15) have demorrstrated khdb, as a 
consequence of the cyclopropane rlrig and cis B/C Junction, in that molecule 

ring C assumesa boat conformcltron. The hrgh field shift of the C-18 methyl 
resonance in II suggeotsclr _ xelatsve orLentatlon of C-12OAc and C-18 groups 
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(16) which, In view of the pmr data (14, 4), 1s only compatible with a ring 

C chair conformation. This apparent controversy may be ratlonalleed ln terms 

of differences between solid state and solute conformatlcns and/or conformaLL- 

onal effects of the C-12 subctltuent itself. 
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PTatural abundancecmr spectra were recorded at 25.16MHz using a Varlan 

XLlOO-15 Instrument equipped with Varlan S124-XL FT accessory and 16 K 

620L computer. For the selective decoupling experiments (see text) pmr 

spectra were rerun at 100.1 MHz using the same samples as for cmr. 

While this paper was Ln preparation we iearned about tho Letter by 

F. Khuong-Hub et al. (17) describing the assignment of t-he spectrum of 

cycloartanol. Except for the saturated side chain in this molecule, tne 

chemical shift valhes are in excelient agreement with those reported here; 

assignments of carbon C-12 and C-l :, however appear reversed. 
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