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Abstract-Previously xanthalin and two new pyranocoumarins, peuarenarine and peuarenine, had yielded on alkaline 
hydroly?s cis-isokhellactone (cis-3',4'-dihydroxy-3',4'-dihydroxanthyletin). The configuration of these products has 

.been now,established as 3'(R),4'(R). Additionally, cis- and trans-methylisokhellactones, .cis-isokhellactone diacetate 
and cis-isokhellactone dibenzoate have been obtained 

,.\. IXTRODUCTION 	 products, but they have also been synthesized after acety- 
lation and benzoylation of the (+)-cis-diol to its cis-dia- 

In earlier communications [I-31 the presence of xantha- cetate (6) and cis-dibenzoate (7).
lin (1) and two new pyranocoumarins peuarenarine (2) The only trans product prepared in this series has been 

and peuarenine (3) was reported. Cis-configuration was trans-methylisokhellactone (8). Treatment of the natural 

established [3] for the above compounds as well as for coumarins with methanolic potassium hydroxide at i
the parent glycol, isokhellactone (4). The stereochemistry room temperature or under reflux led to a mixture of 
and absolute configuration of these, and related prod- the cis- and trans-products (8 and 9) in a ratio of approx. 
ucts, are now discussed. 

RESULTS AND DISCUSSION 

Treatment of the natural diesters (1-3) in dioxane with 

aqueous potassium hydroxide led to the cis-diol (4) mp 

217-219" [2]. After several recrystallizations of this prod- 

uct from methanol the mp rose to 227-2293 [&]is 

-21:s" (C 0.22, pyridine), [u]A5 +38.6" (c 0.14, EtOH), 

[a]is +47.7" (C 0.22, MeOH). Sano et 01. [4] have 

recently prepared the (-)-cis-diol, mp 226-228" [a],, (3) peumnine. RI=R2=B 


-43.8" (MeOH) and the (+)-trans-diol, mp 229-231" (4) Isokhdlactone, Rl= R2* OH 


[a], +144.2" from the coumarin decursin. The new (6) i&herioctcntdi&~fe, Rl= q=OCOMe 


(+>cis-diol (4) obtained from the natural coumarins of 0 lsokhelloctomdibcmoate, RI= Ri OCOC6HS 

Pelrcedanum arenarium is therefore the third component (9) &-mettWiiMloctcne, RI=OH,R2= OMe 

of the four possible isomers. The absolute configuration (10) ~&-3'-acayl-4'-methylirokhalaaon~ 

of the (->cis-diol has been determined [4] as 3' (s), 4' (s) Rj*OCOMe, R2= OMe 

and that of the (+)-trans-diol as 3'(S), 4'(R). Therefore 

the (+)-cis-diol (4) prepared by alkaline hydrolysis of 

the coumarins (1-3) should be 3' (R), 4' (R). The proposed 

absolute configuration was confirmed by its hydrogena- 

tion over Adam's catalyst to give 3,4-dihydrodecursinol 

(5) C14H1004r mp 141-142", [u], -25.2" (MeOH) (8) ~-methylisokhelbctcile
whereas Sano et al. [4] have reported mp. 140-142" and 

[a], +29.7" (MeOH) for the corresponding enantiomer. RI* OH, R2= OMe 


The cis-products in this series of linear pyranocou- (11) E-3'- ocetyl-4'-methylisoWnlloct0ne 

' marins have been encountered not only among natural R,- OCOMe, R2. 0Me 

* Unless. otherwise stated UV spectra were measured in 

EtOH IR in CHC1, and NhlR in CDC13 at 100 hlH3. 


Part 9 in the series "Natural Coumnrins". For part 8 see 

Zheleva A. B., Mahandru M. hi. and Bubeva-Ivanova L. 

(1976), Phjtochemistry 15, 209. ; 
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1 :1, m p  136-138". The isomers were separated by PLC 
to give (-)-tmr~s- and (+>cis-methylisokhellactones (8 
and 9). The  new products now make available all the 
four possible optical isomers, since (->cis- and 
(+)-trans-methylisokhellactones have been reported by 
Hata et al. 151. Acetyl derivatives of the (-)-trans- and 
(+)-cis-methylisokhellactones were also prepared and 
saponification of these acetates with potassium hydrox- 
ide in acetone regenerated the starting methylisokhellac- 
tones. 

EXPERIAlENTAL I _ . -_  
Isokhellactone (4). A mixture of 1, 2 and 3 (3 g) in dioxane 

(301111) was treated with 10% KOH (200ml) for 2 hr under 
reflux. After cooling the soln was acidified with 10% H2S0,, 
diluted (600 ml H,O) and extracted with EtOAc. The extract 
was dried and concentrated to give 4, mp 227-229",' lit. 
217-219' [3]. . 

lsokhellactonediac&te (6). Acetylation of 4 with C,H,N-. 
AC20 gave 6, mp 147-147.5", [a];' -58.8' (c 0.16, CHC13). 
(Found: C, 62.25'; H, 5.01, M+ 346,C18H1807 requires: 
C,62.42; H,5.20%). UV I:,","nm (log E) 220 (4.05), 246(3.28), 
257(3.36);300sh(4001 324(4.22). IR vzyy3 cm-': 1735, 1630, 
1565, 1492, 1390, 1375, 1320, 1300. NMR: 6 7.57 (IH, d, 
J = 10 Hz, H - 4), 6.23 (lH, d, J = 10 Hz, H - 3). 7.28 (lH, 
s ,H -5),6.78(1H,s,H -8),6.18(1H, d, J = ~ H z ,  H -4'), 
5.33 (lH, d, J = 4 Hz, H - 3'). 1.43 (6H, s, >C(Me)), -2.05 
(3H, s, OCO Me), 2.13 (3H, s, OCOMe). 

Isokhellartonedibensoate (7). Benzoylation of 4 with ben- 
zoylchloride-C6H6-C,HsN gave 7, mp 89-90', [a]:' +0.13" 
(c 0.08, CHCI,). (Found: C71.25; H, 5.01, M+ 470, C2;H2207 
requires C, 71.48; H, 4.68%). UV I,",",H nm (log e): 220 (4.101 
246 (3.35), 257 (3.50). 300sh (4.20), 324 (4.30). IR vZr3 cm-I: 
1715-1740, 1630, 1602, 1586, 1565, 1492, 1466, 1451, 1390, 
1372. NMR: 6 7.89 (lH, d, J = 1 0 H c  H - 4). 6.21 (lH, d, 
J =  lOHz, H -3), 6.88 (lH, s, H-8) ,  6.58 (lH, d, J = 4  
Hz, H - 4'), 5.71 (lH, d, J = 4 Hz, H - 37, 1.56 (6H, s, 
>C(CH3)J, 7.20-7.90 ( l lH,  brd m,H - 5 and 2 C6H5C0.0). 

hleth~lisokkellactones, cis (9) 'and trarls (8). The coumann 
diesters (1-3) dissolved in MeOH(50 ml) were heated under 
reflux with 10%-aq KOH (200 ml., 2 hr). The reaction mixture 
was cooled, ac~dified (10% H2S04), diluted with H,O (600 
ml) and extracted with EtOAc. The extract was dried and 
conc to give a mixture of 4 , s  and 9. Column chromatography 
on neutral alumina gave a mixture of 8 and 9 and pure 4. 
After PLC of the above mixture in CHCI,-Me,CO (9 :1). pure 

8 and 9 were isolated. Cis-methylisokhellactone (9), mp 
104-105'. [z]aS +57.2' (c 0.18, hleOH) (lit [5] mp 71.5'. [z], 
-52.9 (hleOH) lor the enantiomer). (Found: C, 65.10; H, 
5.65; 276, C15H1605 requires C, 65.21; H, 5.7973 UV 
2;:' nm (loge): 220(4.15), 247(3.45), 257(3.60), 300sh(4.24), 324 
(4.38). IR $,::"I cm-': 3540,3180,1720,1625, 1560, 1490, 1330, 
1305, 1290, 1140. NhlR (in C5D5N): 6 7.62 (lH, d, J = 10 .
Hz, H - 4), 6.29 (lH, d, J = 10 Hz, H - 3). 7.69 (lH, 2. 

H - 5). 6.76 (lH,s, H - 8), 4.58 (lH,d, J = 3.5 HZ, H - 4'). 
' 4.16 (lH, d, J = 3.5 Hz, H - 3'), 3.50 (3H. S, Ohle), 1.68 and 

1.32 (3H each, s,:C(hfe),). Trans-methylisokhellactone (8): ' 

mp 72-74", [a];' -76" (c 0.55, EtOH), [a];' -73" (c 0.21, 
MeOH) (lit[5] mp 93-96", [a], +92.3" (hIeOH) lor the enan- 
tiomer). (Found: C,65.15; H, 5.60, M+ 276, C,,H160, 
requires C, 65.21; H, 5.79%). UV j,"ZH nm (loge): 220 (4.C8). I 

247 (3.35). 257,(3.52), 300sh (4.17), 324 (4.30). IR v22' cm-I: t 
3422, 1720, 1625, 1560, 1495, 1352, 1330, 1290, 1090. NhlR 
(in C5D,N): 6 7.59 (lH, d, J = lOHz, H - 4), 6.25 (lH, 4 
J =  lOH& H -3), 7.62(1H, S, H -5), 6.80 (lH, S, H -8). 
4.57 (lH, d, J =  7.6Hz, H -4'), 4,07) lH, d, J = 7.6 Hz, 

, 

H - 39, 3.68 (3H, s, Ohle), 1.59 and-1.46 (3H each, s, 
>C(hle),). 

Cis- and trans-acet~br~ethylimkI~eIlactoi~e(10 and 11). Cis- 
methylisokhellactone (9) was acetylated to' give a small 
amount of a resinous residue of 10. NhlR: 6 7.58 (1H. d. 
J = 10 Hz,H - 4); 6.19 (lH, d, J = 10 HZ, H - 3), 7.54 (IH, 
s, H - 5), 6.74 (lH, S, H - 8). 5.41 (lH, d, J = 4 HZ, H - 4'). 

' 4.52 (lH, d, J = 4 Hz, H - 3'),-3.58 (3H, s, Ohle), 2.04 (3H, 
s, OCOMe). 1.24 and 1.38 (6H, >C(hle)2). Accordingly, 8 gate 

' 11, mp 136-137'. [a];' -44' (c 0.79, EtOH) (lit [5] mp 
130-132" [a], +77.0° (EtOH) for the enantiomer). (Found: 
C, 64.00; H, 5.55, hf' 318. C,,HI8O6 requires C 6115; H. 1 
5.66%). UV nm(1ogc): 220 (4.05), 246 (3.26), 257 (3.30). 
300sh (4.00), 324 (4.22). NMR: 6 7.59 (lH, d, J = 10 Hz, 
H - 4), 6.21 (lH, d, J = 10 HZ, H - 3). 7.42 (lH, S, H - 5). 
6.75 (lH, s, H - 8). 5.22 (lH, d, J = 5 HGH - 4'), 4.30 (lH, 
d, J = 5 Hz, H - 3'), 3.50 (3H, s, OhIe), 2.10 (3H, s, OCOhle), 
1.24 (s) and 1.38 (d) (6H, >C(Me)2). 
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