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Abetract-The hypazotyl cuttings of Phwolvr uureus brought about the biotransformation of a guarane 6.1 Zdiol IO 
the corresponding lactone during the formation of adventitious roots. 

IKlRODUCTlON 

The rok of terpenoids and their synthetic derivatives in 
plant growth has rttnacd attention during rcent years 
and several of the natural compounds and tbcir synthetic 
aMJogwsarccapabkof increasing yieid [l]. As part of 
our cxtulaivc stud& we aulkr demonstrated [2] Ihal Ihe 
prcsense of hydroxyl group in these systems lowers 
biological activity. Notabk exceptions arc the alantolides. 
where it has been shown by us [3] that a hydroxyl group at 
the C-S angular posi lion, incnues the potential for root 
formation. Thus, it has been atablisbad that 5 and 7 are 
more potent than their parent compounds 4 and 6 
respectively. We then discoveral, surprisingly, that the 
diol 1 obtainal by the lithium aluminium hydride rc- 
duction of the Loftone 2 was biologkally active (Tabk 1). 
Sina this dial should ~hcoretically be inactive, it seemed 
likely that it was being lransfonwd in uiw to the 
corresponding guaianolide 2 which in turn was 
rcsponsibk for root initiation. This indeed proved to be 
so, as shown by the experiments presented in this 
communication. 

RESULTS AND DISCUSSK)N 

The dial 1 was converted after seven days tinly IO the 
leftonc2andguaionolide3by thchypocotylcuttingsoff. 
uureus as mcakd by HPLC. By prep. TLC 2 was isolated 
and identified by comparative IR SIIKI~CS and mmp with 
an authentic sample. The formation of 3 obviously 
involves the opening of the cyclopropane ring, an obscr- 
vation reminiscent of the formation of squalcne from 
pnsquaknc which also contains a cyclopropane moiety 

[41. 
The lactonization of the diol 1 IO the corresponding 

lactone 2 involves the facile and sckc~ivc oxidation of the 
hydroxymethyknc IO the carboxyl group and the sub- 
sequent lactonization of the corresponding y-hydroxy 
acid. Mad Lectone 2 is obtained quantitatively by the 
Jones chromic acid oxidation of the diol 1. Morcom, it is 
known that in ciw, rbe hydroxywthylene group at C-6 in 
glucose is oxidized by enzymes in preference IO the 
aldehydc and the secondary hydroxyl groups. 

EXPUIMLSTAL 

HPLCwasan#douIusingr Bockman gdiall liquid 
chroma~ograph scrks 332 MIh a UV dcta~or (215 nm). 
McCN-HI0 (7:3) was anployed as rbe molnk phase usmg an 
ODS column 150 x 4.6 mm and altcx precolumn 45 x 4.6 mm. 
Rddve mention times me I 5.30. 2 6.77 and 3 8.92 min. 

In tivo cawrsim a/did I IO lomnrs 2 onl3. Dial l(70 mg) 
was admill&& 10 the bypocoIyl CuIIingJ of Pkasdw wew 

u a 30 mg,A soln, in all using co HXK) smdlmg (cuftinp). AfIcr 7 
days aI 28” when the roots iniIiaId th tolll om1end was 
subJa%l IO sIam disItiIion. The skam distillate was cx~ractal 
with Et,0 and l&one 2 was identidad by TLC and HPLC 
studies. &tone 3 wasalso idenrifkd by HPLC in edition IO the 
parem dial Tbc material (50~) was subJaztcd IO prep. TLC 
wbcn a compound mp 42”. was obIaincd and dentificd as Ibe 
-2byanmmpdec aminrrlon wIIh an ruIhcnIic sampk 
and comprrIin IR spmra In a oonIrol expcnmcr a soln of diol 
1 tcpc in Ha0 a~ 28” for 7 days was rscovcral unchgal on 
sham diuillation. 

Chromk cwd oxidu~~~ o/I IO L To a soln of 1 (1OOmg) in 

McJO (5 ml) was added Jones chromic acid reagent unril the 
ra66nbcdow~tbdfor~O.IlanrpourcdinloH,Oud 

ex~raaa! with Et,O. The exmuxs were nude neurnl by washins 
with HIOand cvaporaIion ofth solvcn~ fiordal 2 as cvdenod 

by mmp wth an authentic umpk. 

B&gkOr rmq. For rook iniInIkm s~bcs on hypocotyl 

T&k I. ElToc~ of dilTcrcn1 conantntions of krpcnoida on rhc 
number of row per rood xgmcn~ produced on hypocutyl 

cullin@ of Phpvdw wrus alkr 7 days 

Number of roots 
Tmtwnr -_ .-. .__ - 

m0/1* 5 IO I5 20 
- .--- -. _. _.-- 
1 10.7*1.4 I4.3*22 UOkl.2 223*22 
2 13.5f22 18.2kl.8 MO* I.4 26.7*26 

3 11.3il.9 I5.8f20 17.4f2.5 20.5*2.0 

l Control cxpcnmen1. WPICI - 6.2 f 0.8. 
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4 R - R’ = R’ - H 

5 R = R’ = ‘1. R’ - 011 

6 R- H’=H.R’=Mc 

7 R - 11. R’ - Me. R’ - OH 

CuIIings of Pklseolw abwtw the sdlin&s waz raid under 
contiouas iUuminatkm. Afk 4 day& wben tk bypocotyts were 
Man long. curtiogs wcm mnde by acision 4cm below the 
CotykdoNIy Imdc kavinp the cotykdoMry kaves md apex 
inrut. In all, three compounds aI four cmomtraIions (5. IO, I5 
and 200&A) along with Ha0 as cmtrd were tested. For alI 
IraIabcnIs 10 rqAicaIa were cultured in vds each conmmnp 
30 ml of team soln All the solns were replad with frab onesalk 
4 days. Tbc Ihal obacrvarions were raxrdcd on the 7th day. The 
expcrimenI was repeated x 3 PI 26 f 2”. 

Aclmow&4raunrt~ work was Fumadly supportad by tbc 
Punjab SIatc Governnun I (lndi8) unda Ik dIalu ‘CbcmisIfy 

or !knnc Nallld Produns Md Tbcir Si@c4na in AgddIud. 
We uz grateful to Pd. E&y RM of I& University of 
Cdifofrk, I- for pIOvidia8 HPLC fdlitk 
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