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Abstract- Investigation on the conrtituentr of the t i t led piont collected in June - 
resulted in the isolation of mollotucin B and mallotucinr C and D (or acetoter). 

Mallotucin A b tevcv in) ,  which i s  the only diterpenic constituent in the plant 

collected in  December, wcx not detected. Structures of rnallotucinr C and D were 

elusidoted on the borir of their chemical correlation with maliotucin A and the 

detailed r p c t r o l  onalyrer o f  their acetates. Mailotucin A i s  suggested to be bio- 

synthesized from chettaphone-type precursors, mallotucinr 8, C and/or D 

i 
In the previous p a p r  , we have described the structure elucidation of mallotucin A 0, o norditerpenic 

dllactone, and mallotucin B @, o diterpene lactone with chettaphone carbon skeleton, isolated from e r  

repMIdur (Euphorbiaceoe) collected in  Sorawok, Moioyrio. The former war found to be identicoi with teucvin 

2 
isolated from Teucrium viscidum (Labiatoe) , and the latter war conformed to the first diterpenoid with corboxyl 

groups at both 18- and 19-corbons. Further investigation revealed that, while the plant moterid collected in  

December contained only L, the same species collected in June in the some area contained in addition to 2 
two more diterpenic loctoner, which ore named mollotucin C and D, @, ond 3. This poper deals with the 

structure elucidation of there new campoundr, 3 and 4. 



Careful S i 0 2  column chromatography of the chloroform extract of the bark resulted in the isolation of 

1 1 
2 and the inreporable 1 :2  mixture ( H-NMR) of 3 and Acetylotion of the mixture and cryrtallization 
# 

from EtOAc-hexone afforded the ~orrerponding acetates of different cryrtolline form. They were mechanically 

reporoted and recrystallized from the same solvent system to mallotvcin C acetate W, colorless plates, mp 

1 8 4 - 1 8 6 ~ ~ ,  [s lD+75.?(~~~13) ,  and mallotucin D acetate @, colorlerr granules, mp 195-19?~ (dec.), 

3 [ d D + 7 1 . 4 0 ( ~ ~ ~ 1 3 )  . 
Both acetates contain a secondary methyl group [a: 6H 1.09 ppm (3H. d, J=6.0), d: 6H 1.10 ppm (3H. 

-I -1 
d, J=6.0)1, I-lastone [>: v 1750 cm ,a: 1745 cm I, a methoxycorbonyl [A: v 1710 cm", gH 3.71 ppm 

-1 H 
(3H, r), a: v '1725 cm , 6 3.77 ppm (3H, $)I and o p-substituted furon ring [j: v 3025, 1505, 1230, 1210, 

-1 H -1 H 865, 795 sm , 6 6.38 (IH, m), 7.43 ppm (ZH, m), 6: v 3100, 1505, 1240, 870, 775 cm , 6 6.39 (IH, 

-1 H 
m), 7.49 ppm (ZH, m)l, in addition to on osetoxyl gmup [$: v 1725 cm , 6 2.03 ppm (3H, r), P: v 1725 

-1 H cm , 6 2.07 ppm (3H, r)]. Furthermore, NMR spectra of and ore very similar to those of 1 and& 

The similarity of their structure war also demonrtrated by their 13C-~h4R rpectro shown in Table 1 and 

verified by their chemical correlation. On heating with KOH in methanol, 5 and 6, ar well or the mixture 

-1 H 
of 3 and & afforded (ern) and the alcohol Z, mp 55-S?C ( 4 5 % )  [ v  3380, 1750, 1720 cm , 6 1.06 

(3H, d, J=6.0), 3.70 (3H, r),  4.30 (IH, br.r), 5.44 (IH, t, J=9.0), 6.39 (IH, m), 7.42 ppm (ZH, m)l. 

13 
The rubrtitution pattern in 3 m d L  was secured in the following woyr. 1) C-NMR rpectro of L a n d  

3 6 indicate the presence of two quaternary rp -type carbons (2: 55.8, 52.7 ppm, 3: 58.4, 53.0 ppm). 2) The " 
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Table 1 '%-NMR rpesrra 

1 - 
21.6 (t) 

19.7 (t) 

24.7 (t) 

126. 1 (r) 

162. 1 (3) 

78.3 (d) 

35.3 (t) 

35.7 (d) 

53.5 (5) 

41.9 (d) 

40.6 (t) 

71.9 (d) 

124.9 (r) 

108.0 (d) 

144.2*(d) 

139.6*(d) 

17.0 (q) 

173.0 (s) 

- 
175.9 (r) 

3 
26.5 (t) 

18.9 (t) 

32. i (t) 

57.0 (r) 

133.3 (4 
70.0 (d) 

32.6 (t) 

35.7 (d) 

53.9 (5) 

136.3 (5) 

40.8 (t) 

72.3 (d) 

125. 3 (5) 

108.1 (d) 

144.2' (d) 

139.4*(d) 

16.6 (q) 

170.9 (3) 

171.5 (r) 

176.4 (r) 

E:; 2; 

5 
Z 

23.8 (t) 

19.8 (t) 

27.9 (t) 

56.3 (s) 

136.3 (r) 

77.5 (d) 

33.4 (t) 

35.4 (d) 

52.6 (5) 

131.1 (r) 

40.2 (t) 

72.3 (d) 

124.8 (r) 

108. 1 (d) 

144.3*(d) 

i39.6*(d) 

16.2 (q) 

171.2 (s) 

102.0 (d) 

176.6 (5) 

52.3 (q) 

21.1 (q) 
169.4 (r) 

* ** 
There signals may be reversed. Of f  resononce experiment war not carried out. 

H chemical shift ond splitting pattern of methylene signals (H ) of both 5 [6 2.23 (dd, J=13.5, 8.2) and 
11 

H 
2.68 ppm (dd, J=i3.5, 8.2)l and C6 2.27 (dd, k13.5, 9.0) and 2.77 ppm (dd, J=13.5, 8.2)l ore similar 

H 
to those of 2 C6 2.40 (dd, Jz13.6, 7.5) and 2.70 ppm (dd, J=13.6, 8.6)11 and different from those of 1 

H I 
[6 2.56 (2H, d, J=8.5)1. There obrervationr, together with the absence of a sonivgate system except furon 

ring (end absorption in UV) allocate 0 double bond at C5-CIO position, and therefore a missing rubrtituent at 

C4 must Form o ring (ring E) with C -oxygen. That the ring E is o lactol war revealed by the presence of 6 
H H H 

an one-proton ringlet In 2 (6 5.24 ppm) and 4 (6 5.50 ppm) which showed acetylation shifts Q: 6 6.07 

ppm, 6; 6.43 ppm) and further by Ag CO -Celite oxidation of the mixture of 3 and :! to the diloctone ester 
2 3 

-1 H 5 m p l 8 8 - 1 8 9 ~ ~ C v  1765, 1735cm , 6 1.13(3H,d,J=6.0),3.76(3H,r),5.17(1H,br.t,J=9.0),5.46 

(IH, t, J=9.0), 6.40 (IH, m), 7.42 (2H, m)l. Thus the planer structures for 3 and 3 were ertoblirhed. 



The rtereochemirtry to be clarified concerns only C and C on ring E, as the converrion of 3 and 4 19 

to L established the rtereochemirtry at the other chiral centers. The converrion of 2 and 4 to sdemonltrated 

that there are epimeric only at CI9 having the same configuration ot C 4 '  

H whish i s  in  @-configuration i s  axially oriented from i t s  coupling conrtont [z: J=11.0, 6.0, 5: J=8.O 
6 

H H 
( b t ) l .  There i s  conrideroble difference in  i t s  chemical rhift between 3 and 4, and 5 and 6 (6 =4.82, 64= 3 - .., 

H H H H 4.55, A6 =0.27, 6 =4.89, 6 =4.59, A6 =0.30) ond the precedences in  the sugar derivatives P d  2 4 
3-4 -, - 5 .., 6 - 5-5 

suggest the tronr relotionrhip of H and H in  3 o n d  5 and cis in L a n d  5 Therefore H19 i s  o in  Land?,  
6 19 

H H H H 
and p in L a n d  5 The chemical rhift differences for H19 (63=5.24, 67=5.50, A63 =-0.26, 6 =6 07, 6 = 

# 
-4 - - 5 '  5 .- 

H 4.80 4.10 H J$lo H 4.80 z74.y98 
6 ppm 

M e 0  OMe 5.00 OMe 
9 - !G 

H 6.43, A656-0.36) have opposite sign to those for H due to the methoxycarbonyl in  the vicinity. The .. ,d 
6 

configuration of the ester gmup, though undetermined on this basis, war established to be B by the chemical 

5 C 
rhiR differences in  carbon; the carbon~l  carbon (C ) in 3 (and 3 shorn the gauche (I-) effect ( A6 = 

18 3-4 - .Y 
C -1.3 ppm, A6&*=-1.3 ppm) due to the rubatituentr at Clp. Thus the entire stereochemistry of 2 and 5 wms 

ertabiirhed. 

Fujita hor suggested the elimination o f  one-cahon unit from ent-cierodme for the biogenerir of 1 in - 
Teucrivm rpecier. Howevsr, in  view of the isolation of the congeners 3 5 i o f  chettaphone carbon skeleton - 
and their facile conversion to L i r  more likely formed, at least in  Mallotvr rpecier, by the 10s of one- - 
carbon unit from chettophane-type precurror(r). The seasonal difference in  the constituentr would supfort the view. 
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