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protons respectively There IS also a 12 proton smglet slgnal at S = 1 43 accountmg for the 
four methyl groups m the molecule The remammg signals m the NMR spectrum must all be 
due to the olefimc protons m the side chain at C-3 and an ABX system 1s found m the 
olefin~czonew~th~,=505(1H)6,=508(lH)6,=618(1H),J,.=l8Hz,J,~=10 
Hz, and JAB = 1 0 Hz This system IS typlcal of a vmyl group attached to a quarternary 
carbon 6 

That double bond m the C-3 substltuent IS not m conJugatlon with the coumarm chromo- 
phore IS further mdlcated by the Lemleux-Rudloff test7 m which the production of formalde- 
hyde showed the termmal posltlon of the double bond This confirmed the structure of the 
side cham In the mass spectrum the parent peak appeared at 15 m u less than the molecular 
ion peak, whrch 1s very characterlsttc of a,a-dlmethyl pyranocoumarms 8 

On these bases, the compound IS assigned structure I The number of naturally occurrmg 
coumarms with I, 1 -dlmethylallyl substltutlon at C-3 IS very hmlted, and all occur exclusively 
m the Rutaceae I 1s presumably formed from xanthoxyletm by C-lsoprenylatlon at C-3, 
followmg standard mechamsms 9 
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The acid hydrolysis of bacoslde A yielded a mixture of four aglycones which were deslg- 
nated as bacogenmq Al, A,, A, and A4 m order of Increasing R,s on TLC ’ Recently structure 
I has been assigned2 to bacogemn A, 

* Part V in the series “Chemical Exammatlon of Bucona monmera” For Part IV see Ref 2 C D R I 
commumcatron No 1782 
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Bacogenm Ad, m p 175”, CJ,,H460J (M+ 454), was found to be the major component in 
the aglycone mixture It showed X,,, 269,279,291 nm and formed a monoacetate, m p 212”, 
C&I4804 It has been ldentlfied as ebehn lactone (II) from Its chemical and physlco- 
chemical data and finally by the direct comparison (TLC, m m p , PMR and IR) of mono- 
0-acetyl bacogenm A, with mono-0-acetylebehn lactone which was obtained from 
zlzyphoslde 3 
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Bacoslde A did not show any UV absorption demoustratmg that the trlene system of 
ebelm lactone was absent m the genume sapogenm and was generated under acldlc con- 
dltlons of hydrolysis The IR spectrum of bacoslde A was also devoid of carbonyl absorp- 
tion, and, therefore, it must carry a latent carbonyl group probably m the form of a ketal as 
m the case of cnmgenol 4 A more Interesting fact was that while ebehn lactone has a normal 
dlsposltlon of lsoprene units m Its side chain, bacogenm A1 contained a rearranged 
side chain and both of these must have arisen from a common precursor 

In order to explain the formation of two different side chains from a common precursor 
the presence of a cyclopropane rmg m its side charn has been contemplated This posslblhty 
was put to test by recording the PMR spectra (m pyndme-d,) of three ebelm lactone- 
yleldmg glycosldes, VIZ bacoslde A from Bucopa monmera Wettst (Scrophuldnaceae),’ 
zlzyphoslde from 2zzyphu.s rugosa Lam (Rhamnaceae),3 and the saponm from Emmeno- 
spermum alphztonzodes F Muell (Rhamnaceae)’ and two other trlterpenold saponms namely 
aslatlcoslde from Centellu aszatzca L (Umbelhferae),‘j celsloslde from Celsra coromandelzana 
Vahl (Scrophulanaceae) ’ The PMR spectra of the three ebelm lactone-producmg saponms 
showed an identical narrow 4H multlplet centred at 0 5 ppm which could be assigned to 
the 4 protons of a cyclopropane ring Whereas no such signal was obtained m the last two 
saponms which yield the aglycones belonging to the a- and /I-amyrm groups respectively. 
These results confirm the presence of a dlsubstltuted cyclopropane rmg m the side cham of 
the genume precursor of ebelm lactone. 

Since amongst the three ebelm lactone-producing sapomns only bacoslde A ylelded 
bacogenm Al, the genuine precursor m this case must be slightly different from the other 
two saponms, mentioned above In view of these facts tentative structures (III and IV) of 
both the precursors (genuine sapogenms) are bemg proposed as a working basis for future 
studies The possible course of denvatlon of bacogenm A, and ebelm lactone from III 
and the latter only from IV dunng acid hydrolysis could be vlsuahzed as shown m 
Schemes 1 and 2 respectively. 
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SCHEME 1 FORMATION OFBACOGENIN Al AND EBELIN LACTONE 
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SCHEME 2 FORMATIONOFEBELINLACTONE 

Attempts have been made to obtam the true sapogenm by mdd acid treatment of the 
bacoslde, enzymatic hydrolysis or Its degradation by Smith’s perlodate oxldatlon These 
procedures have so far ylelded only intractable products 
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