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pato& Willing, Nioholle and pruOr' have 8ho~11 in phyeiological etudiee that adult tissue of & 

grandis oontaina oompound~ which inhibit root formation in cuttin&%, end suitable bioaaseye have 

been developed. The present oommunioation is concerned with the structurea of three inhibitor%, 

01, G2 end 03 (Table I) whioh have been isolated from mature leaves of & pendie. 

%Zllld8, m.p. hE (nm.) @O Ym YcO &l&-_C=C W') 

Cl c,5"2205 98.5 241 (7440) fOO 3380 1715 1690 1635 mull 

G2 C15H2205 127-g 242 (7200) *oo 3360 1717 1682 1630 mull 

G3 C,4E2005 169-70 d. 240 (7300) io" 3500 1718 1690 1640 mull 

Table II -- Phyeiosl Data for Inhibitors E, G2 and G3. -- 

Inhibitor Cl crystallised from oyolohexane in the monoclinic system, with 4 moleoulea per unit 

cell of dimensions e11.767, k=12.063, ~10.906 8, R=103.2', the space group being P2/o. 

Inteneitiee of 2411 refleatione (1829 statietioally significant) were measured on a Pioker 

automatic eingle arystal diffractometer (CuQradiation), end the structure was aolved2 by 

iterative applioation of E&re'e equation3, using 8 modification of Lon&e pxogramme4. Atomio 

parameters were refined by full matrix least-squares calculations to a reliability index of 

R-O.046 for the'lobeerved" reflectiona. Hydrogen stow, ho8ted from difference syntheses, were 

included in the final etruoture calculation, but not in the least squares refinement. A tier of 

the molecular skeleton ie show in Chart I. 

The structure of Cl was now used to assign atructurea to G2 and G3 firm the appropriate 

spectroscopic data. We had noted during isolation that both Cl and C2, but not G3, isomerieed on 

silica gel TLC plates. Their identical maas spectra, ad the existence of the hemiaoetal link, 

suggested that they were related aa the diaatereomera I and II, and should be interconvertible 
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through the hydroperoxide III. Ramination of the FM2 speotrun in 70$ CD3GD in D20 at pH d-11 

readily demonstrated that this was so. A lrl equilibrirn mixture was attained over 801158 48 hr. 

at 30°, no signals other than those of Cl snd 02 being observed. Rapid deocmposition ocaurred at 

higher pli, as might be anticipated. 

!fhe PMR spsotm of 03 indioated the abeenoe of the 4-R group, snd consisted solely of six 

overlapping methyl singlete, sn olefinic singlet, and a broad peak due to @ (exohanged D20). 

The struoture IV was assigned on the basis of the identical mass spectral fragmentation pathwsys 

observed for all three compounds ( Chart II). 

Mass Speotra of 01, 02 and s ---- 

The high resolution mass speatra of 01 and 62 could be distinguished only by small changes in 

peak heights, or in the ratio of ieobaric ions for a given peak. The 1,24ioxolsne system 

largely oontro1s the fragmentation through ions A and B; direct fragmentation of the parent Y by 

other routes csn be deteoted, but makes only a minor oontribution. Doss of a single 0 can also 

be deteoted, but the retro-Riels Alder loss of 02 to give A is an almost exclusive prooess. The 

oarbooyolic ring shows its presence by the losses of dimethylketene which occur in the cascades 

fran most of the major ions. Greater interest is attaohed to the generation of the ion B (kLCO2) 

in a major fra@nsntation pathway. Although this oould arise by stepwise loss of 0, then CC, the 

[M-O] peak is almost negligible, and we prefer to formulate the reaction as a type of Bnyer- 

Villiger rearrangement to give the laotone V, followed by ring contraction. Unfortunately, no 

metastables were observed to substantiate either pathway. Sinoe both A and B would arise by 

paths which destroy the difference betwef?n Cl and 02, the similarity in mass speotra is expected. 

Inhibitor G3 showed essentially the ssme frwentation pathways as did Cl end G2, with the 

exception that pathwws involving the 4-R group were, naturally, absent. Below m/e 130 the mass 



* i [A-CO] -_[A-GO]Ye [gEt]-COi-------[B-~]~-f 
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I 

:A-lMK]-lAe * ------[A_J&?t] Path- abeent in GJr .----c"-- 

chart II: !&g-g Spectral Precrmentation P&huwe & krbibitora GJ, 02 and G& -- 

( B+ri~al formulae of allioua were determiuedbyhigh reeolutiaameae wxaent. Hetaetables 

were observed in most oa6ea for trenaitiona marked uith au asterisk.) 

speotra of all three compounds were identical. One eignifioantdifferenoe shounbglG3m~~ a 

relative enhancement of the pathway throw& the ion A. It is probable that the retro-Mele Alder 

trwition state is favoured in G3 by the deoreased sterio pmsem resulting frOm the repti_Smt 

of etml by methyl. 

60 MHz PMR Spectra of E, G2 and G$ -- 

The &MB apeotra of the canpoun&*ereinitially of little diaeplostio value, in that InOat Of the 

signale aonsisted of methyl singlets crowded into the range %5-9.0; only in the cases of G1 end 

G2 vae any spin splitting observed. The data are set out in Table II, with appropriate note& 

'Jith only chemiaal shift data to go by, aasigMIenta must be treated with wrne reserve, but the 

interconversion of Gl and C2 permits the aasiment of the signals for the &u-methyl -up, & 
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(with lees oertainty) for the 4-S-metwl. All three 

whioh we have tentatively aesigned to the axial lo-d- 

oompoundrshow a methyl einglet at high field 

methyl, on the basis of l--range 

shielding by the snieotropio5 (eterioally fixed) 2,3-peroxide linkage. 

Table II: 
r -_ 60 MHs PUR Simrals for Gl, G2 and 02 in Ccl, (TF) 

5-a l-OH * 4-Et ++ 4-&Me 4+Me, &Me, IO-&He 10-tie 

01 2.90 6.08 8.26 q - 9.02 t a.54 -- 8.68, 8.70, 8.72 8.98 

02 2.88 5.98 &3Oq-9.02t -- 8.71, 8.73, 8.75, 8.78 9.02 

G3 2.81 6.20 --- --- 8.49 8.62, 8.62, 8.62, 8.66 0.93 

*Broad, exahanged D20. *Seoondary splitting due to aeymmetrio envirseusent. 
, 

Derivatives of 2,3-dioxabioyolo[2.2.2]ootsne are known as growth inhibitore6, audare formed 

together with 2,3-dioxabicyolo[4.4.O]deosne derivatives in photochemical oxidation7 of l-vinyl- 

1,2-dihydrobenseues. The laok of optioal purity at C4 in the oompounds reported here poseibly 

indicates a eimilar non-en-0 step iu their formation in & we'. The possibility of ring- 

chain tautomerism in solution is implied by the interoonversion of Cl end 02, end by the abeenoe 

of optical purity at C,. Our lUR measurmaents in a variety of solvents (CC14, C6H6, C5H5H and 

CD30D), while they show substantial solvent shifts', give no evidence for euoh tautomerism, and 

we oonolude that the hydroperoxide III exists only as a transient intermediate. Nether studies 

on synthesis and biological aotivitg me in progress, aud we hope to report on these points later. 
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