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Abstract - Dihydronoracronycrne ( 6 )  undergoes a condenrat~on-dirproprt~onation reaction 

in methanolic hydrochloric acid with the dimerr of noracronycine 2 and 4 

which leads to  thelr correspondmg dihydro derivatives 8 and 9, and t o  the 

trimers 5 and 7, respect~vely. 

In previous reports from this laboratory we have described the dimerization2 and trimerization3 of 

noracronycine (1) when it ir t reated with methanolic hydrochloric acid. Noracronycine (1) possesses an 

angular arrangement of rings, and indeed in one of the dimerr, AB-1 ( 2 )  and the trimer AB-3 (3) this 

molecular array was maintained. However, in the  dimer AB-2 (4), whlch ir formed from AB-i (2)', a 

rearrangement has occurred in which one of the chromene rings has been modifred t o  produce a linear four 

ring system in the  upper part of the molecule. 2 

During a study of the trimerization of noracronycine an attempt war made t o  rynthesrze dihydro 

AB-3 ( 5 )  in order t o  demonstrate tha t  AB-3 possessed an angular-angular-angular structure. The synthesis of 

5 war at tempted by coupling AB-l  (2)  w ~ t h  dihydronoracronycine 16) in  rnethanolic hydrochloric acid in the  

0 HO @p.& CH, \ 

2 
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6 1,2-  H, 



samemanner as described previomly for the coupling of noracronycine (1) and dihydronoraaonycine (6). 

AB-1 (2) and dhydronoracronydne (6) were mixed i n  this ratio 1:10 and refluxed in methanolic 

hydrochloric acid for 6 h. By mixing 2 and 6 i n  t h s  ratio , i t  was anticipated that a molecule of AB-1 (2) 

Would preferenually react with a dihydronoracrmydne (6) molecule. In  the event, when the reacuon war 

completed, two products were detected by tlc. One of the two compomds was readily identified as 

""reacted dihydronoracronydne (6), and it was thought that the other compound was a tnmer, namely 

dihydro AB-3 (5). However, direct mmpariron of the produn with authentic dihydro AB-3 (51, synthesized 

by the catalytic hydrogenation of AB-3 (3), indicated that these compounds were not identical. 

Consequently, we envtraged t h s  new m m p m d  to  possess the linear-angular-angular structure 7, since 

2 
i t  war known that AB-1 (2) could be rearranged t o  AB-2 (U) undw these reacdon conbtiom. In  order t o  

confirm the strwzture 7, a synthetic route ~ n ~ l v l n g  the couplmg of AB-2 (4) and dihydronoracronycme (6) 

was studied. 

AB-2 (4) and dhydronoracronyine (6) were mixed i n  the ratio 1:10 and refluxed i n  methanolic 

hydmcNonc add. A cwnpund identical wi th the product of the  mupling of AB-1 (2) and 

dihydronoracronycme (6) under reflux was isolated, as well ar mreacted 6. 

However, dhydro AB-3 ( 5 ) ~  synthesized by mupling AB-I (2) and dihydronoracronydne (6) at room 

tempratwe for 24 h. As expected, no rearrangement occurred rnder these react im conditions. From 

thir reaction mlxture, i n  addition to oihydro AB-3 (5) and unreaned dihydronoracronydne ( 0 ,  a compound 

with m/l 616 (M') was also isolated. Clmer exammatim d thir m m p m d  indicated that i t  was a dimer 

mrnpnred of one molecule of naracronydne (1) and one molecule of dihydronoracrmynne ( 0 ,  namely 

dihydro AB-1 (8). 
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We were mnrequently stimulated t o  r e e x a m m e  of the natme of the products obtained from coupling 

AB-l (2) and dihydronoracronyune (61, and of AB-2 (4) and dihydronoraconydne (6) under reflux. In t h e  

course of this analysis i t  was established that the products were identical and exhibited a molecular i m  a t  

m/z 616. Clearly, our evaluation tha t  this compound was a trlmer possessing t h e  linear-angular-angular 

system 7 was erroneour. Through direct comparison with an authentic sample, these  products were 

rdentified as dihydro AB-2 (9) ,  a d m e r  cornpored of one molecule each of isonoracronyune (10) and 

dihydronoracronycine (6). 

From these results, l t  was evident that during the  reaction rnder reflux, the  CI-C; bond of AB-i, and 

t h e  C,,-C j bond of AB-2 have been cleaved, and tha t  a new bond with C5 of dihydranoracrmyane (6) and, as 

necessary, a rearrangement had occurred. Scheme I rnd~cates  a plaurlbie mechanism for  tlur process in the 

case of 2 and 6. A similar scheme can be written for the  reaction of 4 and 6. Additionally, in t h e  mupling 

reaction a t  r o m  temperature, partial d e a ~ g e  (about 50%) of the C I - C j  jlnnron of AB-1 was estimated 

became dhydro  AB-3 ( 5 )  and dihydro AB-1 (8) were obtamed i n  abut  40% yield, respectrvely. 

Becawe, when AB-l (2) or AB-2 (4) was refluxed with methandic hydrochloric acid for  8 h,  these  

compounds were only partially destroyed to  Ove noracronydne (I),  or ( I )  and isonoracronydne ( lo) ,  

r e rpc t ive ly ,  dihydronoracronycine (6) m m t  perform a very important role in  the deavage  reaction of AB-1 

(2) and AB-2 (4) described above. 

Dihydro AB-I (8) can be synthesized by the  catalytic hydrogenat~on of AB-1 (2)' or through the  

2 
coupling of noracronydne (1) and dihydronoracranydne (6) a t  boom temperature . Through t h e  experiments 
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herein i t has k e n  fomd, unekpctedly, that 8 can be also spthenzed by coupling AB-l (2) and 

dhydronoracronydne (6) at room temperature. 

Thee  procedures were described previously far  the formation of dihydro AB-2 (9): namely, catalytic 

hydrogenation of AB-2 (4), mupllng of noracronycine (1) and dhydronoracronydne (6) at reflux and coupling 

of I and 6 at room temperature. Now it has been demonstrated that dihydro AB-2 (9) can be produced by 

mupling AB-l (2)or AB-2 (4) with dhydronoracronyclne (6) under reflux with methanolic hydrochlcric add. 

A sunmary of the reactleas of dhydronoramnycine (6) i s  p=*eninTABLE I below. 

TABLE 1. REACTIONS OF DMYDRONORACRONYCINE (61 

Reactant ~ o n d t i a n r ~  Products 

Noracronycim reflux, 6h Dihydro AB-2 (9), 6 

room temp, 24 h Dihydro AB- l  (8 ,  Dihydro AB-2 (9), 6 

AB-1 (2) reflux, 6 h D~hydro AB-2 (9), 6 

room temp, 24 h Dihydro AB- l  (8,  Dihydro AB-3 (5), 6 

AB-2 (4) reflux, 6 h Dihydro AB-2 (9), 6 

room temp, 24 h Dlhydro AB-l  (81, Dihydro AB-2 (9), 

4, 6 

a Methanahc hydrochloric aud, 2.5 :I ( v l v )  war med i n  all m s q  reactions at room tempra twe  were 
mnduned rnder nitrogen; refluxing war conducted on a steam bath. 

EXPERIMENTAL 

Preparation of Nwacronycine (1) and Dihydronoraaonyclre (6) - T k  preparatlon and p h y r i d  and spectral 

properties of these compounds were described previously. 4 

Formation of AB-1 (2). AB-2 (U), Dlhydro AB-I (8). Dlhydro AB-2 (9). Dihydro AB-3 (51 and lsonoracronycine 

(10)-The formation and properties of these cwnpoundr were described pre~oudyb3. 

Premrar im of Dihydro AB-2 (8) by Cou,c4ingNaacronyc~re (1)andD~hydronoraaanycrne (6) -The reaction 

procedurer and the physical and spectral properties of dhydro A€-2(8) were described prenously. 
2 

Preparation of D~hydro AB-l  (8) and Dlhydro AB-2 (9) by Couplmg Naracronycine (1) and 

Dihydronoracronydne (6) at Room Temperature -The reacuon procedures and physical and spectral 

properties of dhydro AB-l (8) and dhydro AB-2 ( 9 )  were decnbed prenously. 
2 

Coupling of AB- l  (2) and Dihydronoraoonycim (6) under Ref1 ux - AB-l (2, 1.1 mg) and dihydronoracranycine 

(6, 5.9 mg) were dssolved i n  MeOH (8.0 ml) and 10 N aquwus hydrochloric add (3.0 ml), and the solution 

heated an a steam bath for  6 h. The cooled reaction mixtrre w a  &luted with water (50 ml), neutralized 

w i t h N M C 0 3  and the soluuon extracted with CHC13 (2 x 50 ml). The combined CHC13 layers were dried 

(Na2S04), f ~ l t e red  and mncentratedEin to a yellow p w d e r  (7.3 mg). By preparatiw tlc, drhydro 

AB-2 19, a 9  mg) and unreacted dhydronwarronydne (6 ,  3.8 mg) were isolated. ldent~fication of these 

cornporn& was accom@ished by direct mmpariron w t h  a ~ t h e n t i c s a m @ e . ~ ' ~  



Couplmp, of AB-l (2) and O i h y d r o n o r a a o n ~ l n e  (6) a t  R m m  T e m p r a t w e  - AB-l (2, 1.1 mg) and 

aihydronoracronydne (6, 6.2 mg) were dssolved in MeOH (5.0 ml) and 10 N aqueour hydrochloric a d d  (3.0 

ml) and the rolutim stirred under N a t  room t e m p r a t w e .  After 24 h, the  reac t im m i x r v e  was diluted 2 

with water (50 ml), neutralized with NaHC03 and extracted with CHCI3 (2 x 50  ml). The mmt ined  CHC13 

layers were dried (Na SO ) a n d  mncentratedinin to  a f f w d  a yellow powder (7.7 mg). By p e p a r a t l r e  2 4 

t l c ,  dhydro AB-I (8 ,  0.8 mg) and dhydro AB-3 (5, 0.7 mg) were isolated, as well as unreacted 

dihydronarauonycim (6, 5.1 mg) and other minor poducts .  Identity was accomplished by direct mmpariron 

with a u t h e n t i ~ s a m p l e s . ~ ' ~  

Coupllngof AB-2 (4) andd~lhydronoramonycine (6) under Reflux - AB-2(4, 1.3 mg)and dihydronoracronycine 

(6, 5.6 mg) were airsolved in MeOH (8.0 ml) and 10 N a q w u r  hydrochloric a d d  ( 1 0  &I), and t h e  solution 

heated on a steam bath f w  6 h. The cooled reac t im m i x t u e  was diluted wjth water (50 ml). After 

neutralization wlth NaHC03, t h e  solution was extracted with CHC13 (2 x 50  ml), and the  a m t u n e d  CHCl 
3 

layers were &ied (N?SOQ), filtered and concentrated fi vacua t o  give a yellow powder (7.1 mg). By 

Fepluative tic, dhydro  AB-2 (9, a8 mg) and unreacted dhydronoracronydne (6, 3.9 mg) were isolated. 

ldentif~cation of there c o m p m d s  was accomflrshed by direct mmpariron wtth a u t h e n t i c ~ a m p l e s . ~ ' ~  

Reacuoo of A&l (2) with Methandic Hydroctdoric A d d  - R e a c t i m  procedures were $"en in a previous 

paper.' Noracranydne ( I )  and AB-2 (4) were detected as weU as unreacted AB-l (2). 

Reactlm of AB-2 (4) with Methanolic Hydrochlwic Acid - Reaction p-ooedures were given in a peviour  

2 
papet. Nwacronyane ( I )  and isonoracronydne (10) were isolated in addition t o  unreacted AB-2 (4). 
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