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The wood of Sciadopitya verticillata Slab. et Zuco. haa 

previously been Investigated by Kawamural and the occurrence of 

acedren~cedrol, pbyllocladkne, and a "diterpene-X" (C2,ii320, L 
m.p. 133-135'. [aID + 179.4') haa been reported. The neutral 

part of apetroleumether soluble extrautofthewoodha6now 

bean reinvestigated and the following oomponents have been isolated: 

16oeugenol methylether, oedrol, soiadin2, methylsoIadopate3 and a 

new diterpane aloohol named verticillol, (&H340, m.p. 104-105°, 

[aID + 168’ (0 1.5). M.W. 290 (man6 speotrometry), 1 aotlve-KXX 

Vertlcillol exhibits hydroxyl abbsorption at 3630 sad 1161 om -1 

(XFlr). Attempt.6 to acetylate the oompound faIled. Vertioillol ~$6 

recovered unohangad after treatment with ohromio acid In glacial aaetie 

acid for 10 h at 20". It must therefore be a tertiary alcohol. 

VertIoIllol gives a positive tetranitromame test but does not show 

any ultraviolet absorption above 220 qr (g20S nlr 95CG). It oonnuws 

two moles of monoperphthalio aold affording a dlepcuide (C2OH34O3, 

X Present addres8: Faoulty of Agrioulture, Kywlna Gnlveralty, 
Fukuoba, Japan. 

xx Unleaa otherwI6e stated all new oompowda cited In the text gave 
oorraot ml8lyllIll. Rotations were mea8ured In chloroform. 
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m.p. l&D', [aID + 68.7' (c 1.8). F205 w 1%) which gives no 

colour reacxion with tetranitromethene. Vertieillol therefore 

contains two non-conjugated double bonds and is bicyclio. 

Vcrtioillol can be dehydrated with phosphoryl chloride in 

pyridine to give l anhydrovertlcillol-A". This compound after 

purification by chromatography on alumina was crystalline and could 

be sublimed under reduced pressure, m.p. 122-132°, [aID + 200' 

(c 1.6). Despite these purification processes the analysis of the 

compound indicated the presence of small amounts of oxygen. When 

kept in air at room temperature the compound rapidly adsorbed oxygen. 

The infrared spectrum of *anbydroverticillol-A" did not exhibit any 

hydroxyl bends but showed bands characteristic of a vinylidene 

grouping ( ::C = Ch2; 1664 and 880 cm-l in KRr), the presence of 

whioh was confirmed by the liberation of formaldehyde on ozonolyeis. 

The double bonds of "anhydroverticillol-A" are not conJugated (no 

ultraviolet absorption above 220 IQI). The compound rapidly consumes 

2 equivalents of monoperphthallc acid yielding anhydrovert1cillol 

diepoxide, 1. ~20h3202, m-p. SO', (cr],, + 30.3’ (a 2.0). This oompound 

is also obtained on dehydration of verticillol diepoxide with 

phosphoryl chloride in pyridine. Anhydroverticillol diepoxide exhibits 

infrared bands characteristic of a vinylldene group (1643 and 910 cm 
-1 

in KEr). On ozonolysis it furnishes formaldehyde and vertlcillol 

norketodiepoxide, C R 0 
19 30 3' 

m.p. 152.5'. [aID + 170.3" (c 2.2), 

-1 372 1710 cm . These dehydration experiments prove that veI%iCillol 

contains a lc /OH 

' >h3 -&3roup* 
On dehydration with potassium bisulphate or alcohclic sulp.?urio 

acid verticillol gave "anhydroverticillol-Be, m.p. l23-l3Oo, 
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[a$, + 188.5', which, like "enhydroverticillol-A", could not be 

obtained in pure oxygen-free state. Its infrared spectrum dld not 

show the presence of a hydroxyl group or of a vinylidene group and 

its ultraviolet ape&rum did not exhibit any absorption above 220 IW. 

Ozonolysia gave no formaldehyde. It readily gave an anl@roverticillol 

triepoxide., C20H3203, q .P. 134', [aID -41.1' (C 1.8). 

The relationship between verticillol and Kawamura's "diterpene-Xv 

has not been ascertained. However, Kawamura's compound might be 

identical with ~anhydroverticlllol-A" or -v&. The compound may be 

an tiefact formed during the isolation process, since, for example, 

'anhydrovertlcillol-A" is formed on chromatography of verticillol on 

activated alumina. 

Low temperature oaonolysis (-70') of verticillol followed by 

decomposition of the ozonides with water yields levulinic aldehyds 

isolated as its his-2,4-dinitrophenylhydraaone. The high boiling 

fraction from this reaction was a complex mixture of neutral and 

acidic components from which none has yet been isolated. From a 

similar ozonolysis experiment conducted at room temperature or an 

ozonolysls at low temperature followed by oxidation wlth neutral 

hydrogen peroxide a small amour& of a Cl3-lactone acid (C13H20H4, 

m.p. 153-154', Jz% 1735 (broad) and 1705 cm-') could be obtained. 

This lactone acid was also obtained by oxidation4 of verticillol with 

sn aqueous solution of potassium permangariate and sodium periodate. 

On treatment with ethereal diasomethene the lactone acid gave the 

corresponding methyl ester, C14H2004, q .p. 69.5-72' and 107.5-;08' 

(dimorphous), $2 1777 (y-&&one) end 1735 cm-1 (ester). 

The NKR-spectrum of vertiaillol (Table I) alearly demonstrates 

that the two double bonds are trisubstltuted.end of the type 
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The signs1 patterns of the two olefinio protons of vertiolllol and 

of the oxiran protona of vertlclllol diepoxlde reveal couplings to 

adJacent 012~groups. IUrthenmre. it is alear that verticlllol 

possesses two tertiary methyl groups. Wqefore, taking the 

levulinic aldebde formation into account part structure (1) can 

be proposed for verticlllol. 

The methyl ester of the y-lactone aoid which analyzed for 

Cll,H2004 must be bicyclic. Its NM-spectrum exhibits a well 

separated signal group at 8 2.10-2.37 ppm with an integrated intensity 

corresponding to 4 protons. This signal group 1s assigned to protons 

in U-positions to the two cariaonyl groups. The y-la&one ester should 

therefore have two -CH2-CO-groups.. Other characteristic NMH-slgnsls 

of this compound are given in Table 1. The fourteen carbon atoms of 

the compound can be accounted for as follows: four carbon atom by the 

y-lactone ring; one by a tertiary methyl group attaohed to the y-carbon 

of this ring (NM-singlet at 8 1.37 ppn); three by a -CH2GXiCH3 group; 

two by two tertiary methyl groups (NMfi-singlets at 8 0.88 and 1.02 ppm). 

The remaining four carbon atoms must be part of a 6-membered ring fused 

to the y-la&one ring since the hydroxyl group of verticillol is attaohed 

to a 6-membered or larger ring, as is shown by the infrared band at 1710 
-1 cm of norketoverticillol dlepoxide. From the above data the la&one 

ester can be formulated as in structure (2). 

The lactone acid is probably formed via the loss of a C2- 

fragment originating from a > - CH3 group of verticillol. Prom 

the part structures (A) and (2J verticillol can be formulated as (2). 

The fact that no y-lactone could be detected in the reaction mixture 

from a low temperature oxonolysis of vertioillol favours alternative 

"a" for the double bond positiona. This double bond alternative 

also explain8 the unusual degradation of vertioillol to the y-lactone 
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acid. The originally formed keto-acid (5) may cyclize to a semiacetal 

(2) which after dehydration to the enol ether (9 Is further oxidized. 

Acetic acid was detected in the reaction mixture by vapour phase 

chromatography. 

According to the isoprene rule the two tertiary methyl groups 

of verticillol (r) should 'X located at the.C(l)-position as a E 

dimethyl group. The presence and position of the &e= dimethyl group 

can also be explained by the results of Ishfkawa et al.l) in which the -- 

isolation of lsobutyric acid on Kuhn-Roth's oxidation of verticillol 

is reported. For biogenetic reasons the C(15)-atom should be bonded 

to the C(2)-atom. This would relate verticillol to both the thunbergane 

(duvane)"' 5-8 and the taxane' type of diterpenes as is shown in the 

formula scheme. Further studies on the struoture of verticillol are 

In progress. 
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