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27.4 (30-Me), 26.1 (28-Me), 21.1, 15.6 and 14.8 (18-, 19- and 29- 
Me). 

Acetylation of compound 1. Acetylation of 1 (Ac,O-pyridine, 

50”, 24 hr) gave 7a,l2a-diacetoxy-1,2-dihydroazadirone. EIMS 
m/z: 496[M] +, 436[M - AcOH] +, 376[M-2AcOH]+. IR 
v:t; cm-‘: 1740, 1720 (C=O) and 1250 (C-O); ‘HNMR 

(200 MHz, CDCl,): 6 1.02 (6H), 1.04 (3H), 1.08 (3H), 1.19 (3H) [5 

x Me], 1.91 (3H,s, 12Ac), 2.00(3H,s, 7a-Ac),2,99(1H,dd,J=9, 

11 Hz, H-17), 5.07 (lH, dd,.J=7.8 Hz, H-12) 5.27 (lH, m, H-15), 

5.48(1H,t,J=2.5 Hz,H-7),6,27(1H,m,H-22),7,21(1H,m,H-23) 

and 7.34 (lH, m, H-21). 

12), 5.70 (lH, dd, J=2, 3 Hz, H-15), 5.82 (lH, d, J= 10 Hz, H-l) 

6.28(1H,m,H-22),7.02(1H,d,J=10Hz,H-2),7.23(1H,m,H-23) 

and 7.36 (lH, m, H-21). 
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Abstract-Prephytoene alcohol, a biosynthetic intermediate of carotenoids, has been isolated from the aquatic plant 
Myriophyllum verticillatum. 

In a previous paper [l] we reported the isolation from the 
aquatic plant M. verticillatum of two novel hydroxylated 
carotenoids which were attributed structures 1 and 2 on 
the basis of their chemical and physical features. These 
compounds may easily be considdred to arise through 
water addition to the cyclopropylcarbinyl cation inter- 
mediate produced by loss of pyrophosphate from pre- 
phytoene pyrophosphate (3b). 

In pursuing the chemical investigation of this species 
we isolated a compound in small amount from the 

*Part 8 in a series of studies on aquatic plants distributed in 
Italy. For part 7 see ref. [l]. 

ethereal extract which has been identified as prephytoene 
alcohol (3a) on the basis of its spectroscopic features. 

Compound 3a had [alo + 37.5” and a molecular for- 
mula C,,,H,,O. The IR spectrum indicated the presence 
of a hydroxyl group and isolated double bonds with 
absorptions at 3400 and 1660 cm-‘. The mass spectrum 
showed, beside the molecular peak at m/z 562, fragments 
at m/z 544 [M-H*O]+, 531 [M-CH,OH]+, 529 [M 
- Hz0 - Me] +, and the series of fragments due to allylic 
cleavages in the side chains at m/z 493 [M - C,H,] +, 475 
[M-H,O-C,H,]+, 425 [M-C,,H,,]+, 407 [M 
-ho-C,,H,,l+, 357 [M-C15H2J+, 339 [M 

-W-C,&J+, 271 [M-H,O-C,,H,,]+, 203 
[M-HzO-C,,H,,]+, 137 [CIr,H17]+ and 69 
[C,H,]‘. The H NMR spectrum showed the presence of 
methyl singlets at 61.15, 1.61 and 1.69 in a 1:6:3 ratio, a 
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a R=H 

hydroxyl bearing methylene as two double doublets (AB 
part of ABX system) centred at 63.55 and 3.84, six olefinic 
protons at 65.11, an olefinic proton as a doublet centered 
at S4.95 and two cyclopropyl protons as multiplets at 
ho.95 and 1.35. These data were identical with those 
reported by Campbell et al. [2] for synthetic (j) pre- 
phytoene alcohol. The ‘%Z NMR spectrum showed only 
20 signals which were identified as carbon types by a 
DEPT experiment whereas an inverse gated decoupling 
experiment gave their relative intensities (Table 1). All the 
shieldings were attributed on the basis of the data re- 
ported by Crombie et al. [3] for presqualene esters and 
related cyclopropanes. The presence of two methines at 
628.61 and 34.85 and a quanternary carbon at 623.71 
confirmed the assigned structure. 

Prephytoene alcoho) (3a) and its pyrophosphate (3b) 
have been well known from a long time and they have 
been the subjects of biochemical [4] and chemical [S] 
investigations. However. this is the first report of the 
isolation of prephytoene alcohol from a natural source. 

OR 

bR:@@ 

3 

EXPERIMENTAL 

‘H and 13C NMR spectra were measured at 270 and SO.28 

MHz, respectively, in CDCI,. The deuterium resonance was used 
as lock signal. MS were recorded at 70 eV with the source of 150” 

on a Kratos MS 80 apparatus. 

Isolation o( prephgtoenr alcohol (3a). Fresh plants of M. 

cerricillafum (2 kg) were homogenized and lyophilized to afford 

material which was extracted with cold Et,O. The ethereal 

extract was treated with 2 N NaOH and then neutralized with 

2N H,SO, and evapd to give a residue (500mg) which was 

chromatographed on silica gel column. Elution with 

petrol Et,0 (9: I. 90ml) gave crude 3a (14 mg) which after 

purification by prep. TLC (petrol-Et,0 4: 1) had [a],, + 37.5’ 

(CHCI,; c 0.7); MS tni: (rel. int.): 562 (4), 544 (9). 531 (l2), 529 (17). 

493(15),475(18),425(16),407(21).357(17b339(12);271(20),203 

(27). 137 (43). 69(100); ‘HNMR: ii0.9S(nr, IH), 1.15 (s. 3H), 1.35 

(m. IH). I.61 (s, l8H), 1.69 (s. 9H). 2.01 (hr, 24H). 3.53 (dd, IH, J 

= 8.5 and 1 I Hz). 3.82 (dd. IH. .I = 6 and I I Hz), 4.95 (d. IH. .I 

= 8 Hz), 5.1 I (hr. 6H). 

Table I. ‘%JNMR data of prephytoene alcohol (3a)* 

c C C C 

I 13l.IXs II 26.62 tb 20 17.83 q 10 124.05 d 
2 124.31 d” I2 39.68 I’ 19’ IS.93 q 9’ 134.85 s 

3 26.70 th I3 136.70 s 18’ 15.93 q 8’ 39.68 I’ 
4 39.70 tC 14 123.32 d 17’ 25.67 q 7’ 26.62 I” 
5 134.85 s I5 34.85 d 16’ 17.65 q” 6’ 124. I x tl” 
6 124.18 d” 16 17.65 q” 15’ 63.72 t 5’ 134.85 s 

7 26.62 t” 17 25.67 q 14’ 28.61 d 4 39.70 ri 

8 39.68 t’ IX 15.93 q 13’ 23.71 s 3’ 26.70th 

9 134.85 s I9 15.93 q 12’ 37.03 , 2’ 1’4.31 d” 
10 124.05 d” 20 16.61 q II’ 26.62 t” I’ 131.18 5 

*The numbering system used for 3a is according to the IUPAC rules for 

carotenoids. Assignments bearing the same superscript may be reversed. 
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Abstract-Two new coumarins, murrayanone and murraculatin, together with seven known coumarins have been 
isolated from the leaves of Murrayu puniculutu var. omphulocurpa. The structures of murrayanone and murraculatin 
were elucidated by spectroscopic methods. 

INTRODUCTION 

In a previous paper [ 11, the isolation of a new coumarin, 
omphamurin, from the leaves of Murraya puniculutu var. 
omphulocurpu Huyutu was reported. Further examin- 
ation of the leaves of this plant has now resulted in the 
isolation of 10 further coumarins, two (1 and 2) of which 
are new coumarins. 

RESULTS AND DISCUSSION 

Murrayanone (l), C,,H,,O, ([Ml’, m/z 306), gave IR 
absorption bands at 1710 (saturated ketone), 1695 (con- 
jugated 6-lactone) and 1590 cm- ’ (aromatic). Its UV 
spectrum [J.,., 230.5 (sh), 253.5 (sh) and 305.5 nm] was 
very similar to that of murragleinin [2], i.e. characteristic 
of a 5,6,7-trioxygenated coumarin (5,6,7-trimethoxy- 
coumarin): 1:::” nm: 224 (sh), 253 (sh) 322. E.“FoH ) 1 Ill,” nm: 
262. 5,7,8-Trimethoxycoumarin: L!$$‘” nm: 222 (sh), 260, 
318; A:;:,“” nm: 236, 273). The ‘H NMR spectrum of 1 
had a pair of doublets (J = 9.7 Hz) at 66.25 and 7.94. The 
downfield signal (6 7.94) confirmed the coumarin moiety 
and the presence of an oxygen in position 5 [3]. Three 
sharp singlets at S 3.87,3.90 and 4.01 due to nine protons 
suggested the presence of three methoxy groups. A 3- 
methyl-2-oxobutyl side chain was indicated by the 
‘H NMR data [S 1.23 (6H, d, J = 6.9 Hz), 2.85 (lH, hept, J 
= 6.9 Hz) and 3.96 (2H, s)] and mass fragmentation ions 
at m/z 249 [M-COCH(Me),]’ and 235 [M 

-CH,COCH(Me)J+. According to the above data, 
murrayanone could be formulated as 5,6,7-trimethyoxy- 
8-(3’-methyl-2’-oxobutyl) coumarin (1). 

Murraculatin (2) C,,H,,O,, showed the UV absorp- 
tion characteristics of a 7-alkoxycoumarin [4,5]. Strong 
IR absorption bands at 3400 (OH) and 1705 cm-’ were 
indicative of a carboxylic group, and bands at 1690 and 
1595 cm- ’ confirmed the presence of a 6-lactone group 
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