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Our examination of the heartwood of Gmelina arborea Linn.(Verbanaceae), 

resulted In the Isolation of a new llgnan now named arboreal (I), besides 

gmellnol (II) isolated earlier by Birch et al.l from Gmellna leichhardtli. 

bo eol (I), 

@ 

C21iQGO8, n+ 400, m.p. 
3x0 

135O, MD + 84.5' (c, 1.0, cHc13), 

Cl3 3537 (OH), 2829 (OCH3), 2769, 936 (0-Cl$-O) and 1602 cm-', on oxi- 

d ion with Cr03/HCAc, afforded piperonyllo acid in an yield of 612 suggest- 

ing two plperonyl units in the molecule. Further, arboreol (I) contained a 

tertiary hydroxyl reslstant to acetylatlon. 

The NM8 spectrum of arboreal (I) (Table-I) Is charaoteriatically similar 

to gmellnol (II) and confirms a furofuran nucleus In this lignan. The aro- 

matic region together with the methylenedloxy signals atS3.926, 3.976, also 

confirms the presence of two non-equivalent plperonyl.nuclell in the molecule. 

The sharp singlet atr6.87 Integrates for one methoxyl suggesting an alkyl 

methoxyl. This upfleld signal for a methoxyl can be satisfactorily explained 

If it Is located at C-2 to which the plperonyl ring Is also attached. The 

only one benzyllc hydrogen appears as a doublet atT5.40, J=7ops, which is 

taken to confirm Its p -axial position at c-6 trans to the bridgehead hydrogen 

at C-5. The resonances of methylene hydrogen6 at c-8 and C-4 are signlficant- 

ly Influenced by the two aryl substltuents at C-2 and ~-6~. The methylene 

hydrogen6 at C-4 appear as a pair of quartets atT6.02 andT5.72, similar to 

those noticed In iso- and neogmellnols2. It Is, therefore, inferred that the 

c-6 aryl group must be equatorial as in lso- and neogmellnols. Slmllar oonsl- 

derations on the interaction between the C-2 plperonyl group and C-8 methylene 

hydrogens (r6.60 and 6.12) will suggest an axial position for this aryl 

group. The hydroxyl is noticed atT 6.35d,J=1.5cps and when exohanged with 
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deuterlum, the C-8 axial hydrogen olearly eomm out a8 a neat doublet at 

ci'6.6od, J=lOops. 

TABLE-I 

All the speotra were taken at 60m in DC1 except (V) rhloh wu taken 
lncnc~+cD380cD3. All values are given In 7F 2 ml l with TN8 aa the Internal 

. 

ICeto-eater 
VI) 
--_ 

4 7.2&/d 

% 5.4Od,J-7 

%a 6.02dd,J-10,2.5 

se 5.72dd,J=lO,7.5 

%a 6.6Odd,J=lO,l.5 

Se 6.12d,J-10 

OQ3 6.878 

o-c&o 3.928,31978 

#vmatlo (6~) 2.70-3.17m 

7.*t/d 

5.456,5=6 

6.1266,5=9,2 

5.76dd,J-9,7 

6.686.5-10 

6.276,5=10 

6.93~ 

4.020,4.03s 

2.79-3-341 

7.N 7.2Om 

5.45d,J=6 5,02d,J=lO 

6.65d,J=lO 

6.32d,J=lO 

_-- s-v 

4.02~,4.048 4.008,4.088 

OH 

v 
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The position of the methoxyl at C-2 In arboreol (I) was oonoluslvely esta- 

blished by the folloulng iseries of reaotiono. When treated in ethsaol solu- 

tion with a few drops of Cona.H280g, arboreol (I) gave rise to a now oospouud 

(III) (c22H22~8, s.~. 1P-S6o, (a), + 54.5') ¶.?I rhloh the methoql uas dls- 

plaoed bJ sn ethoxyl. In the lRIB speotrum of (III), ths C-methyl appeared as 

two triplets centered l tT8.72 snd 8.82 (J-'lops) in ths ratio of 111.7 suggest- 

ing a ulrture of tuo lsomerlo oompounds. When treated rith P7/Ao20, no aoetP- 

latloa took plaoe; but ths resulting oospound, a.p. 174'. &Jo, + 59.5O, gave 

a single methyl triplet at 8.82 (J-70~8) rhloh is therefore the stabler lso- 

mer of the two. 

The methoxyl 17 arboreal (I), 18 therefore labile aud Is likely to ex- 

ohange with a hydrox~l or eveu Isomerise under suitable oonditious. These 

assuuptlonslndeedouetrue. When treated at 30' with a feu drops of Cone. 

H2901) in methanol, It was oonverted oompletely Into an isomerlo oompound (IV), 

m.p. 130°, (oo;l"+ 100, whose 8~2 speotrus oontalued the methoryl atr6.93. 

Possibl , 8 there was Inversion at C-2 during this treataent snd oonmquently, 

the equatorial-axial arboreol (I) lsomerlzed to the sore stable dlsquatorlal 

Isomer (IV). The optloal rotation has fallen also to +lO" uNoh oonflras this 

oonflguratlon at C-2 in lsoarboreol (IV). li siullu fall in optiaal rotation 

has been reoorded between gaelLno1 (II) (u-sq), (U), + 124' snd lsogmellno13 

(dleq), (4)D + 30' and also between asarlnln (sq-ax), (U), + 120° and sessmln 

(disc)“, (a(+) + 71°. 

Final proof for struature (I) uas obtained by the folloulng reaotlons. 

When (I) was uarmed with aqueous aoetone (sO$) oontalnlng .5$ El, a desmethyl 

arboreol (V), m.p. 162'. (Co, + 29.9", (‘L)E13 3557, 3325br or” (OH), was 

obtained as oolourless plates. Beoonversion of (V) Into,(I) in presenoe of 

nethanollc HCl was oosplete rlthln 10 ainutes; but after 12 hours, 16ouboreol 

(IV) was forsed. The demethyl arboreol (0) oontalned a 1,2-gljrool systeu 

which suffered perlodate oxidation to the ketoester (VI) (obtalned as a guu) 

r) El3 1758 (for 5-ueubered oyollo ketone ) aud 1722 ou-' (for ester). 

(VI) formed a 214 DNP derivative, m.p. igO- ",dz', 1710 os-'. Mild 

alkaline hydrolysis of the ketoester (VI) furnished plperonyllo aold ad a 
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keto aloohol (VII), m.p. 194-97°,(dz13 3460br, 1758 om-l), which was not 

uniform in TLC suggesting a probable mixture of keto-enol tautomers. 

The mass speotrum of arboreol (I) conforms to the pattern of fragmenta- 

tion reoorded by Pelter' for gmellnol (II) and other Mfurofursns. The 

molecular Ion II+ 400 (75) is very prominent and the base peak Is the diary1 

oyclopropyl furan nualeus (Cl9Hl406; m/e 338) which carried the hydroxyl as 

In gmellnol (II). Loss of a methoxyl (N+ - 31) oocurred producing the peak 

at m/e 369 and also m/e 370. Other peaks of oonslderable structural Interest 

are m/e 220, 164, 150, 149 and 135. 

Arboreal (I) 1s the first furofuran with a methoxyl at C-2 to be dls- 

oovered in n&tare. An oxygen funotion at C-2 has been frequently 

llgnans, which in this aase ended as a 0-methylated hemlaoetal. 

n/e 338 m/e 220 (81) 
m/e 149 (78 

Ar,.ch+ 

found in 

lirl - Piperonyl 
m/i 133 (49) 
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