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The genus Diunahus (Caryo~yllaccac) is widely distributed in the mudmast district of China. About 

three species of Dimthus have been used in Chinese traditional medicii as diuretic and antiinflammatory 

agents1 More recently, we have reported the isolation and structure study of triterpenoid saponins, 

dianchinenosides A, B, C and D from the aerial parts of D. chinensis.~3 In the cmimntion of our reseamh, 

we isolated four additional novel triterpenoid saponins, dianchinenosides E (l), F (2). G (3) and H (4) from 

this source. It’s very interest@ to note that dianchinenosides E and F, G and H ate diastereomers with the 

only difference being in the steteochemistry of the 1.2~pquumdiol residues ester&d to the C-23 of the& 

aglycones. ‘Ihe chromatographic behavior of the pairs is almost the same. Repeated separation by a 

combination of open columns (silica gel) and medium-pressme (silica gel and GDS) columns resulted in two 

TLC homogeneous saponin mixtures, revealed by their NMR data The final paWaking HPLC putification 

ofthepaimwascarriedout succe&Xy using an GDS column with the retention time prolonged to 120 mm. 

for 1,2 and 140 min. for 3,4 (MeOH-H20. 7525, 0.5 ml/min.). After extensive 2D-NMR studies 

combined with some chemical teactions and chiral HPLC analysis, their snuctums were elucidated to be: 

dianchinenoside E (1). 23-O-(R)- 1,2propanediol-( 1+23)-gypsogenic acid-28-0-p-~glucopyranosyl- 

(1~2)-B~glucopyranosyl-(lo)-[gDglucopy( l-53)]-~~glucopyranosiae; dianchinenoside F 

(2), 23-O-(S)-1.Zpropanediol-(l-,23)-gypsogenic acid-28-O-p-D-glucopyranosyl-(1+2)-B-D- 

glucopyranosyl-(l+6>[B_~-gl~op~uanosy1-(1+3)]-/3-~-gh~pynm~, dianch&toside G (3) 23-0- 
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(R)-1,2-propanediol-(1+23)-gypsogenic acid-28-O-~-D-glucopyranosyl-(1~3)-[~-D-glucopyranosyl- 

(1+6)]-PD-ghrcopyranosidc; dianchinenoside H (4) 23-O-Q-1,2-propanediol-(1+23)-gypsogemc acid- 

~-o-~~glucopyranosy1-(1~3)-[~~glucopyranosy1-(1~6)1-B_~glucopyranoside. 

RESULTS AND DISCUSSION 

An aqueous ethanol extract of the dried aerial parts of Dianthus chimmsis was partitioned between 

chloroform and water. The water layer was further extracted with ethyl acetate and n-butanol, successively. 

The n-bmanol soluble fractions were chromatographed on Diaion HP-20 and silica gel, followed by repeated 

MPLC and HFW purification to afford four minor saponins, dianchincnosides E (1) and F (2). G (3) and 

H (4). 

Dianchknoside E (9, an amorphous solid, mp 216216’. [u]2$ +5.1’, has a molecular formula of 

C57H92% determined by its positive ion FARMS (at nr/z 1215 [M+Na]+) as well as 1% DEPT NMR 

spectra. Of the 57 carbons, 30 were assigned to tbe aglycone part, 24 to the ohgosaccharide moiety, and the 

mmaining 3 to a 1,2-propanediol group (Tables 1 and 2). The lR spectrum showed a hydroxyl band at 3405 

cnrlandanesterbandat1718cm~~. The13CNMRdatafortheaglyconepartwasassignedtogypsogenic 

acid, a very common aglycone of the trimrpenoid glycosides from this genus.4 The W chemical shifts at 6 

176.0 and 177.7 suggested that both of the carbonyl groups were in ester&d states. The C-3 signal at 6 

74.8 revealed that no sugars were connected at this point. The tetrasaccharlde nature of compound 1 was 

manifested by its 1H [6 4.88 d (J=7.6 Hz). 5.15 d (7.6), 5.18 d (7.6). 6.05 d (7.9)] and 1% [6 94.3, 

102.2, 105.2 (x2)] NMR data (Tables 1 and 2). Hydrolysis of dlanchinenoside E (1) with 1N HCI in 

aqueous methanol afforded an aglycone (g), which was character&d as 23-O-1.2~propanediol gypsogenic 

acid by its MS, 1D and 2D-NMR analyses. The existence of the 1,2-propanediol fragment was clearly 

shown from its COSY and HIXCOR spectra. The esterifiiation of this fragment to the C-23 of the 

gypsogenic acid was determined from a strong HMRC correlation between 6 4.24 (W, Cl-H of the 1,2- 

propanediol) and 6 177.7 (C-23) of 1 (Figure 1, Table 2). The sugar units were identified to be glucoses 

based on GLC comparison with an authentic sample. From the above evidence, it is clear that the four 

moles of glucoses in 1 were connected to C-28 of the aglycone through an ester bond. The sequence of the 

oligosaccharide chain was determined by a combination of COSY, HOHAHA, HRTCOR, HMRC and 

Phase-sensitive NOESY experiments. lmerpretation of the COSY and 2D-HOHAHA spectra delineated all 

the spin systems of each individual sugar. On the basis of the assigned protons, a HETCOR experiment 

enabled the assigmnent of the W shifts of these sugars. From the completely assigned W NMR data, the 

branched nature of the sugar moiety was evident, and tbe noticeable 1%~ shift ditYerences between bmer 

sugars and terminal ones indicated that the glucose (designated as G) directly connected to C-28 was 

glycosylated at G-3 (A 9.9 ppm) and G-6 (A 6.7 ppm). Also, another inner ghrcose (G”) was glycosylated 

at G-2 (A 7.8 ppm). The linkage between these sugars was established using the following HMRC 

correlations: H-l of G’ with C-3 of G; H-l of G” with C-6 of G; and H-l of G”’ with C-2 of G”. In 

addition, a strong correcdon between H-l of G and C-28 of the aglycone tkther vulfied the comrection of 
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the temhatide chain to C-28 of the aglycone (Figure 1). Moreover, Information from a phase-sensitive 

NOESY experiments confined these assignments (Figure 2). All the monosaccharides in the pyranose 

form were determined from their 13C NMR data The B anomeric configurations for these sugars were 

judged from their large 34~ r.~ coupling constants (7-8 Hz). The absolute configurations of these sugars 

were chosen in keeping with those mostly encountered among plant glycosides. 

In order to &amine the sterecchemistry of the pmpanediol moiety, several methods were tried to 

release the fragment of interest from the aglycone 5. Hydrolysis with 1N HCl or 2N KOH in aqueous 

MeOH as well as alkaline treatment with 3% sodium methoxide in MeOH left this part intact. Finally, on 

reduction with lithium aluminum hydride (LiARI& 5 yielded the desired product propanediol(8) and the 

corresponding reduced product of gypsogenic acid, 12-oleanene-3b. 23,2Wriol(7). In order to verify the 

structure of 7, an already known uiterpenoid glycoside, 3-O-a-r~~~&~~opyranosyl hederagenin 28-0-f&- 

glucopyranosyl-( 1+6)-p-D-ghrcopyranoside from the same plant3 was first hydrolyzed with 1N HCl and 

thenmducedwith~. Theresuleantproductwasshowntobedresamewithcompound7in~nspects 

(co-TLC, NMR, MS). The determination of the absolute con@uration of the pmpanediol fragment was 

based upon the following principle. The primary tosylate esters of authentic R-(-)- and S(+)-propane-1,2- 

diols were well resolved by HPLC analysis using a CHIRALCEL OC column and a hexane-Zpropanol 

(955, 2.5 ml/mm.) developing system. Therefore, 8 was converted to a primary tosylate ester (1,2- 

propanediol I-tosylate) and then subjected to co-HFW comparison with authentic samples. The HRLC 

result showed that the propanediol fragment in dianchinenoside E (1) possessed an R con@uration. The 

foregoing evidence led to the elucidation of the structure of 1 as 23-0-(R)-1,2-propanediol-(1+23)- 

gypsogenic acid-28-O-B-D-glucopyranosyl-( 1+2)-p-D-glucopyranosyl-( 1+6)-[B-D-glucopyranosyl- 

(1+3)]-j3-D-glucopyranoside. 

-HMRc 

Figure 1. Some key HMRC correlations observed in Dianchinenoside E (1) 
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Figum 2 ‘lb Phase+scnsitive NOJZSY for the Oligosacctidc Moiety of m E (1). 

Diihincnoside F (2) is an amorphous solid, mp 215-218 ‘C, [U]D +X0’. Its FAR MS and NMR 

data indicated that compound 2 had the same molecular composition (C57W and 0liiosaGharidc chain 

as that of 1 but with a diffemnt configuration at the 1,2-propanediol parts. Such a stereochemical difference 

was clearly reflected from their tH NMR spectra (Table 2). After acidic hydrolysis and then LiAlH4 

mduction. compound 2 afforded 7 and the appropriate 1,2-propanediol unit (9). The latter was identified to 

be Q-propane-1.2-dial using the same analytical proc&me carried out for 1. Therefore, dianchinenoside F 

(2) was elucidated to be 23-O-Q-1,2-propanediol-(1+23)-gypsogenic acid-28-O-P-D-glucopyrattosyl- 

(1~2)-~Pglucopyranosyl-(1~6)_[~-D~~~yl-(1~3)1-~-Dglucopyranosidc. 

Dianchinenosides G (3) and H (4). amorphous solids, have a molecular formula of C51Hs2021. 

Theirspecnoscopicfeatum.ssuggestedthatboth compounds were diasmtomers tVithiillOppO&Chk3lCUlkX 

at the 13-propanediol fragment esmrifkd to the C-23 of their aglycones. Detailed analysis of the rH and 

1% NMR data showed that both 3 and 4 comained a trisaccharide unit and their aglycone parts were the 

same as those of compounds 1 and 2 (gypsogenic acid) (Table 1). Acidic hydrolysis of 3 and 4 afforded 5 

and 6. respectively, and the absolute con@urations of the 1,2-pmpanediol fragments M &term&d using 

the same methods carried out for 1 and 2. Ihe monosaccharides were i&ntified to be glucoses based on 

GLC analysis, and the sequence of the oligosaccharide chain was demrmined by comparison of theii % 

NMR data with those of 1 and 2 as well as the long-range correlations from HMRC experiments. 

Accordingly, the structures of dianchinenosides G (3) and H (4) were established to be 23-O-(R)-1,2- 
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Diancbinenosides E (1). F (2), G (3) and H (4) are fmt natural products with 1.2~pqancdiol 

fragments linked to their aglycones. It’s rather strange to see natural products incorporate such fragments 

into tlkr nlolecule& 

Table 1. 1% NMR Data of the Aglycone Parts of Diancbinenosidcs E (l), F (2). G (3), H (4) 

and Aglycmcs 56 (125 MHz, pyrkiiuc-dS)* 

1 2 3 4 5 6 

1 38.5 38.5 38.5 38.4 38.4 38.4 
2 26.9 26.9 26.9 26.9 27.0 26.9 
3 74.8 74.9 74.8 74.9 74.8 74.8 
4 54.4 54.4 54.4 54.4 54.5 54.4 
5 51.5 51.5 51.5 51.5 51.5 51.5 
6 22.9 22.9 22.8 22.8 23.1 23.1 
7 33.6 33.6 33.5 33.5 33.7 33.7 
8 39.8 39.8 39.8 39.8 39.6 39.6 
9 47.9 47.9 47.9 47.9 47.9 47.9 
10 36.4 36.4 36.3 36.3 36.3 36.3 
11 23.4 23.4 23.4 23.4 23.3 23.3 
12 122.3 122.3 123.3 122.2 122.0 121.9 
13 143.7 143.7 143.7 143.7 144.4 144.4 
14 41.7 41.7 41.7 41.7 41.7 41.7 
15 27.8 27.8 27.8 27.7 27.8 27.8 
16 21.2 21.2 21.2 21.2 21.2 21.2 
17 46.7 46.7 46.6 46.6 46.2 46.2 
18 41.3 41.3 41.3 41.3 41.5 41.5 
19 45.8 45.9 45.8 45.8 46.1 46.0 
20 30.3 30.3 30.3 30.3 30.5 30.5 
21 32.3 32.3 32.3 32.3 32.7 32.7 
22 32.0 32.1 31.9 31.9 32.4 32.4 
23 177.7 177.7 177.7 177.7 177.7 177.7 
24 11.2 11.3 11.3 11.3 11.3 11.3 
2s 15.6 15.6 15.6 15.6 15.5 15.5 
26 16.9 17.0 16.9 16.9 16.8 16.8 
27 25.5 25.6 25.5 25.5 25.6 25.6 
28 176.0 176.0 176.0 175.9 179.8 179.8 
29 32.6 32.6 32.6 32.6 32.8 32.8 

CH 

C 

CH 

C 
CH 
C 

CH 

C 
C 

CH2 

CH2 
C 

CH 

CH2 
C 

CH2 

CH2 
C 

CH3 
CH3 
CH3 

CH3 

C 
CH3 

30 23.2 23.2 23.2 23.2 23.2 23.2 CH3 

*k&nmembasedon co5Y,HOHAHkDEF'T, I.ElmRaadHMBcexpaimm~ 
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Tabk2. ~Hand~~NMRDatafortheOligoahUMoietiesof~E(1) 

andF(2)(500MHaf~lHond125MHzfiol13Cin~~)* 
. . 

-E(l) . . 
DunctnnenoddcF(2) 

sugar units lH shift 13cshift 
23-o-l&xopa&iol 

1 4.24 m 69.6 (t) 

*H shift WSIM 

2 
3 

28-o-SUgiU 
G-l 
G-2 
G-3 
G-4 
G-5 
G-6 

4.20 m 
1.30 d 
(J=6.1 Hz) 

6.05 d (7.9 Hz) 
4.12 
4.14 
4.21 
3.98 
4.19 
4.41 

64.9 (d) 

20.0 (q) 

94.3 (d) 
72.7 (d) 
87.4 (d) 
68.6 (d) 
76.4 (d) 
68.5 (t) 

4.35 m 
4.14 m 
4.17 m 
1.31 d 
(6.1 Hz) 

69.6 (t) 

64.9 (d) 

20.0 (9) 

6.05 d (7.9 Hz) 
4.12 
4.15 
4.21 
3.98 
4.19 
4.41 

94.3 (d) 
726 (d) 
87.4 (d) 
68.6 (d) 
76.4 (d) 
68.5 (t) 

G’-1 
G’-2 
G’-3 
G’-4 
G’-5 
G’-6 

4.88 d (7.6) 
3.92 
4.10 
3.99 
3.66 m 
4.16 
4.27 

105.2 (d) 
75.1 (d) 
77.5 (d) 
70.7 (d) 
78.0 (d) 
61.8 (t) 

4.87 d (7.9) 
3.92 
4.10 
3.98 
3.66 m 
4.16 
4.27 

105.1 (d) 
75.0 (d) 
77.4 (d) 
70.7 (d) 
77.9 (d) 
61.8 (t) 

G”-1 
G”-2 
G”-3 
G”-4 
G”-5 
G”-6 

5.15 d (7.6) 
3.90 
3.99 
3.99 
3.78 m 
4.20 
4.41 

102.2 (d) 
82.9 (d) 
77.4 (d) 
70.6 (d) 
77.7 (d) 
61.7 (t) 

5.14 d (7.6) 
$90 
3.99 
3.99 
3.78 m 
4.20 
4.41 

102.2 (d) 
82.9 (d) 
77.4 (d) 
70.5 (d) 
77.7 (d) 
61.7 (t) 

G”‘_ 1 5.18 d (7.6) 105.2 (d) 5.18 d (8.0) 105.1 (d) 
G”‘_2 3.91 75.7 (d) 3.91 75.7 (d) 
G”‘_3 3.97 77.3 (d) 3.97 77.3 (d) 
G”‘_4 3.97 70.3 (d) 3.97 70.3 (d) 
G”‘_5 3.77 m 77.9 (d) 3.77 m 77.8 (d) 
G”‘_6 4.11 61.9 (t) 4.10 61.9 (t) 

*kc~ts were based 011 COSY, HOHAHA, DEFT, HEIwlR ad H.MBc eq=hcms. 
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EXPERIMENTAL 

General Procedures: All melting points were measured using a Yanaco microscope apparatus 

and am uncorrected. JR spectra were determined using a JASCO D-300 FDR spectrometer. optical 

rotations were measured using a JASCO DIP-370 digital polarimew. EI and FARMS were conducred using 

JEOL D-300 and DX-303 mass spectmmetcrs, reqectively. lH and 1* NMR were recorded using a JEOL 

a-500 FT-NMR or JEOL EX-400 FT-NMR spectrometer. Chemical shifts were expressed in 6 (ppm) 

referring to solvent peaks: &.J 7.20 and SC 135.50 for pyridine-d5. Diaion HP-20 (Mitsubishi Kasei). silica 

gel (Silica gel 60, Merck), and ODS (Chromatorex, 100-200 mesh, Fujisylisia) were used for column 

chromatography. Preparative HPJC was performed using an ODS column (PEGASIL ODS, Senshu Pak, 

10 mm i.d.x 250 mm, detector: UV 210 nm). GLC: 25 SE30 on Chromsorb W (60-80 mesh), 3 mm i.d. x 

1.5 m, 150 ‘C column temperature, N2 carrier gas, 15 mVmin flow rate. 

Eation and IsoIa!ibn of the Z?iterpenoid Saponins. Aerial parts of the plant, Dianthus 

chinensis L. were collected by one of the authors (H. Y. Li) from Dongliao, P. R. China, in September 

1989. Dried aerial parts (7 kg) of Dimthus chinensis WCS extmctcd with 95%. 50% EtGH (10 liters, each) 

three times under mflux for 1 hr. The combined EtOH extract was concentrated under reduced pressure to 

an aqueous suspension, which was extracted with CHCl3, EtGAc, and n-BuOH (500 ml, three times), 

successively. The n-BuOH extract (59 g) was applied to a column of Diaion HP-20 (4.5 kg) and washed 

with 30,50,70, and 1009b MeOH. The fractions containing saponins were combined, and passed through 

a column of polyamide to eliminate flavonoids, and then chromatogmphed over silica gel and ODS columns 

to give several saponin fractions. The highly polar saponin fractions were furdrer subjected to MPLC to 

give two TLC homogenous saponin mixtures, which were fmally separated by HPLC with 75% MeGH- 

Hz0 (0.5 ml/m@ to afford dianchinenosides E (1.47 mg). F (2.58 mg), G (3,90 mg) and H (4.86 mg). 

Dionchinen&de E (2). An amorphous solid, mp 214-216 ‘C, Ia]% +5.1’ (MeOH c&55). 

JR vK%ax cm-t: 3405,294.O. 1718,1654,1074. FAB MS (positive ion mode) mh: 1215 [M+Na]+. lH- 

NMR (500 MHZ, pyridine-ds): 6 0.79.0.81,0.88,0.%, 1.11, 1.41 (each 3H, s, H3 of C-29, C-30, C-25, 

C-26 , C-27, C-24), 3.05 (lH, dd, 5=13.5, 3.8 Hz, H-18). 4.36 (1H. m, H-3), 5.34 (lH, br.t, H-12). 

For other NMR data see. Tables 1 and 2. 

D&nchInenosi& F (2). An amorphous solid, mp 215-218 %. [a]2$ +5.0’ (MeoH; c&20). 

JR @%a~ cm-*: 3421,2925,1718,1654,1074. FAB MS (positive ion mode) m/z: 1193 [M+Hl+. 1215 
[M+Na]+, 1231 [M+K]+. JH-NMR (500 MHZ, pyridine-dg): 6 0.79, 0.81, 0.88,0.96. 1.11, 1.41 (each 

3~, S. H3 of c-29, C-30, C-25, C-26 , C-27, C-24), 3.05 (lH, dd. 5=13.5.3.8 Hz, H-18). 4.36 (1H. m, 

H-3), 5.34 (1H. br.t, H-12). For other NMR data, see Tables 1 and 2. 

Djunchinenoside G (3). An amorphous solid, mp 202-204 ‘C, [a]% +15.3’ (MeOH; c=O.30). 

JR vmrmax cm-l: 3405,2940,1727,1697,1074. FAB MS (positive ion mode) m/z: 1031 [M+H]+, 1053 
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[M+NaJ+. *H-NMR (500 MHz, pyridine-dj): 6 0.82 (x2). 0.90. 0.97, 1.12, 1.41 (each 3H, s, H3 of C- 

29, C-30, C-25, C-26, C-27, C-24), 1.29 (3H, d, J=6.1 Hz, H3-3, 1.2~prpopanediol), 3.05 (lH, dd, 

J=13.5, 3.8 Hz, H-18), 4.36 (lH, m, H-3). 4.83 (19 d, J= 8.0 Hz, G”-HI), 5.08 (HI, d, J= 7.9 Hz, G’- 

HI), 5.34 (lH, b.t, H-12), 6.03 (1H. d, J=8.2 Hz, G-HI). 1w NMR data (125 MT-Ix, pyridine-d5): 95.4, 

72.3, 87.8, 68.6, 77.1, 68.4 (G-l-G-6), 105.0, 74.9, 77.7, 70.9, 78.0, 62.1 (G’-I-G’-6), 104.8. 74.5, 

77.5, 71.0, 77.8, 61.9 (G”-l-G”-6), 69.6 (CH& 64.9 (CH), 19.9 (CH3) (C-l-C-3, 1,Zpropanediol). 

For the t%Z NMR data for the aglycone part, see Table 1. 

LNanchinereoside H (4). An amorphous solid, mp 198-200 ‘C, [a]% +13.2’ (MeGH; c=OSO). 

IR vmrmax cm -1: 3423,2940, 1720, 1654, 1074. FAB MS (positive ion mode) m/z: 1053 [M+Na)+. 

tH-NMR (500 MHZ, pyridine-dj): 6 0.82 (x2), 0.90,0.97, 1.12, 1.41 (each 3H, s, H3 of C-29, C-30. C- 

25, C-26, C-27, C-24). 1.31 (3H. d, J=6.4 Hz, H3-3, 1,2-propanediol). 3.05 (lH, dd, J=13.5, 3.8 Hz, 

H-18), 4.36 (lH, m. H-3), 4.83 (HI, d, J= 8.0 Hz, G”-HI), 5.08 (H-I, d, J= 7.9 Hz, G’-Ht), 5.34 (lH, 

br.t, H-12). 6.03 (‘H, d, J=8.2 Hz, G-HI). 13C NMR data (125 MHz, pyridine-d5): 95.4, 72.3, 87.8, 

68.6, 77.1, 68.4 (G-l-G-6). 105.0, 74.9, 77.7, 70.9, 78.0, 62.1 (G’-l-G’-6). 104.8, 74.5, 77.5, 71.0, 

77.8, 61.9 (G”-1-G”-6), 69.6 (CH2). 64.9 (CH), 19.9 (CH3) (C-l-C-3, 1.2~propanediol). For the t3C 

NMR data for tbe aglycone part, see Table 1. 

Acidic hydroiysis of DianchinenosiBcs E (I), F (Z), G (3) and H (4). Compound 1 

(10 mg) was heated in 1mllN HCl (MeGH-Hfl, 1:l) at 80 “C for 2 hr. in a water bath. After MeGH was 

removed, me solution was extracted with EtGAc (1 ml x 3). The extraction was washed with water and then 

combined to give an amorphous powder (5,5 mg). The monosaccharide portion was neutral&d by passing 

through an exchange resin (Amberlite MB-3) column, concentrated and then tmated with I-(trimethylsilyl) 

imidaxole at room temperature for 2 hours. After the excess reagent was decomposed with water, the 

reaction product was extracted with hexane (1 ml x 3 times). The TMSi derivatives of the monosaccharides 

were identitkd to be D-glucoses by GLC analyses. Using the same method, 3 resulted in 5,2 and 4 

afforded 6, and the monosaccharides were shown to be D-glucoses by GLC analyses. 

A&cone 5. an amorphous solid, mp. 164-168 ‘C, [a]25D+31.8’ (MeOH; c=4.9). IRvKBrmax 

cm-l: 3428,2927,1727, 1697,1238, 1172.1087. FAB MS (positive ion mode) m/..: 567 [M+Na]+. EI 

MS (ml. int.) m/..: 527 [M-OH]+(4.3), 499 [M-CGGH]+(4.1), 483 (4.2), 295 (25). 278 (42). 249 (RIO), 

248 (lOO), 219 (41-O), 203 (100). tH NMR (409 MHZ, pyridine-dg): 6 0.84.0.87,0.89,0.93, 1.16, 1.40 

(3H, s, H3 of C-29, C-30, C-25, C-26, C-27, C-24), 1.32 (3H, d, J=6.1 Hz, H3-3, 1,2-propanediol), 3.16 

(lH, dd, J=13.5, 3.6 Hz, H-18). 4.21 (lH, m, H-2, 1,2-propanediol), 4.25 (2H, m, Hz-l. 1,2- 

propanediol), 4.37 (lH, dd, J=9.3, 7.3, H-3), 5.37 (lH, br.t, H-12). t3C NMR (100 MHZ, pyridine-dg): 

6 69.6 (CH2), 64.9 (CH), 20.0 (CH3) (C-l-C-3, 1,2-propanediol). For other data, see Table 1. 

Ag&corrc 6. an amorphous solid, mp. 156-158 ‘C, [a&+47.4’ (MeOH; c&2). IRvmrmax 

cm-t: 34242931. 1720, 1697. 1238,1163,1087. FAB MS ion (positive mode) [M+Nal+. m/z: 567 El 

MS (ml. int.) m/z: 527 [M-OH]+(l.l). 499 [M-CGGH]+(l.O), 483 (l.l), 295 (5.4), 278 (7.4). 249 (19), 
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248 (lOO), 219 (8.8), 203 (91). IH NMR (400 MHz. pyridine-ds): 6 0.85, 0.88, 0.91, 0.93, 1.17, 1.42 

(3I-L s. H3 of C-29, C-30, C-25, C-26, C-27, C-24), 1.33 (3H, d, J=6.1 Hz, H3-3, 1,2propanediol), 3.17 

(lH, dd, J=l4.0,4.2 Hz, H-18). 4.17 (IH. dd, J= 10.6, 5.2 Hz, Ha-l, 1,2propanediol), 4.21 (1H. m. H- 

2, 1,2-propanediol), 4.38 (HI, dd, J=10.6, 5.5 Hz. Hb-1, 1.2~propanediol), 4.40 (1H. m. H-3), 5.39 

(HI, br.t, H-12). l% NMR (100 MHz, pyridine-d5): 6 69.6 (CH2), 64.9 (CH), 20.0 (CH3) (C-l-C-3, 1,2- 

propanediol). For other data, see Table 1. 

Reductive Cleavage of Compounds 5 and 6. A solution of 5 (5 mg) in anhydrous THF (5 

ml) was treated with LiAlIQ (20 mg) and the mixture was refluxed for 3 hr. After the excess LiAlI+ was 

decomposed, the mixture was partitioned between CHCl3 and H20. Purification of the product from the 

CHC13 layer afforded compound 7 (3.0 mg), FAR MS (positive ion mode) m/z: 459 [M+H]+. 1H NMR 

(400 MHz, pyridine-dg): 6 0.92, 0.98,0.99, 1.01, 1.09, 1.24 (3H, s, H3 of C-29, C-30, C-25, C-26, C- 

27, C-24), 2.31 (lH, dd, J=13.5, 2.6 Hz, H-18). 3.58, 3.86 (each 1H. J=10.7 Hz, Hz of C-28). 3.73, 

4.20 (each, 1H. J=10.2 Hz, H2 of C-23), 4.21(1H, dd, 5=11.2,4.9 Hz. H-3). 5.26 (lH, br.t, H-12). The 

water layer was concentrated in vacuum, dried and then ester&d with p-toluenesulphonyl chloride in 

pyridine at room temperatute for 30 min. The reaction product was subjected to co-HPLC comparison with 

the authentic R-(-)- and S-(+)- 1 ,Zpropanediol 1-tosylate to dttermine its absolute configuration. Using the 

same method, 6 afforded 7 and corresponding propanediol. R-(-)-1,2-pmpanediol I-tosylate. thick oil. EI 

MS (tel. int.) t&z: 231 [M+H]+ (8). 200 (36), 156 (80), 91(100). tH NMR (400 MHz in CDC13) 6 1.16 

(3H, d, 5~6.2 HZ, H3-3), 2.46 (3H, S, H3-4’), 3.85 (1H. dd, J=lO.O, 7.1 HZ. Ha-l), 3.99 (lH, dd, 

J=lO.O, 3.3 Hz, Hb-1). 4.03 (lH, m, H-2), 7.36 (2H, d, J=8.5 Hz, H-3’, 5’). 7.80 (W, d, J=8.5 Hz, H- 

2’,6’). 9(+)-1,2propanediol I-tosylate, thick oil. El MS (ml. int) m/z: 231 [M+I-Ij+ (ll), 200 (30). 156 

(85). 91(100). tH NMR (400 MHz in CDCl3) 6 1.17 (3H, d, 5=6.2 Hz, H3-3). 2.46 (3H. s, H3-4’), 3.85 

(lH, dd, J=lO.O, 7.2 HZ, Ha-l), 3.99 (HI, dd, J=lO.O. 3.0 HZ, Hb-1), 4.04 (lH, m, H-2). 7.36 @I-I, d. 

J=8.4 Hz, H-3’, 5’), 7.80 (2H, d, J=8.4 Hz, H-2, 6’). HPLC conditions: column, CHIRALCEL OC 

(Daicel Chemical, Japan, 0.46 x 25 cm); solvent, hexane-2-propanol (95:5); flow rate, 2.5 ml/min; 

detection, UV 235 nm; retention time (R& R-(-)-1,2-propanediol 1-tosylate: 29.49 min. S-(+)-1,2- 

propanediol 1-tosylate: 33.48 min. 
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