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THE extracts of the fresh fruits of Diospyros mollis Griff.(Ebenaceae) 

are widely used in Thailand as an anthelmintic and a readily oxidizable 

phenolic constituent (192) named diospyrol (I) is assumed to be the active 

principle. The chemical studies on the constituent was first carried out 

by Loder et al. (1) and tetrahydroxydimethyl-2,2'-binaphthyl nature of the 

compound was revealed by their study. Although the structure (Ia) was pro- 

posed as a most probable structure, (1) the positions of the substituents and 

the linkage have not been proved conclusively. 

As a part of our joint studies on the medicinal resources in Thailand 

we have reexamined the phenolic substance. 
"3 

Methylation of I with dimethyl 

sulfate afforded dimethyl ether (III), m-p. 183-184°,<z v (log 6) 224, 

243, 258, 315, 327, 340 (4.52, 4.54, 4.46, 3.96, 3.97, 4.01), besides the 

tetramethyl ether(')(II). III was the main product when I was methylated 

with diaaomethane. Further methylation of III with dimethyl sulfate gave 
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Prepared by the reported method. (3) Since the authentic specimens of the 

British workers (1) have not been available(Professor W. B. Whalley, private 

communication), the direct comparison of our specimens with theirs has not 

been carried out. However all the properties of I, II, IV and V showed 

good agreement with the reported values except the m-p. of V. 
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II cDC13+ 

CF3COOH 

III cDC13 

IV cDC13 

v cDC13+ 

CF3COOH 

VI CDC13+ 

CF COOH 
VII CD&, 

VI11 CDC13+ 

CF3CCOH 

TABLE 1 

l- and l'- 
OH, OMe or 
OAc 

3.58 

3.49 

9.60 

1.96 

3.58 

=O 

=o 

3.79 

=o 

NMR Spectra of Diospyrol Derivatives 

(6 values in ppm from the internal standard TMS) 

3- and 4- and 5- and 6- and 7- and 
3'-H 4'-H 5'-H 6'-CH3 7'-H 

;;3*;;) , - 
7-2?_7,.34 
(d, J= 8 cps) 
7.36 7.43 

(d,=cps) 

;d3*;:) , 

7.62 7.94 

(d,?i&ps) 

7.05 =o 

6.87 =o 

7.72 8.09 

(d,%ps) 

7.10 =o 

7.24 2.45 6.72 

(hr) (hr) 

7.05 2.43 6.68 

(hrp-?hr) 

7.28 2.39 

(hr)- 

lj.58 
r- 
* (hr) 

7.57, 2.50 9.98 

(d, J='1.5 cps) 

=o 2.16 6.74 

7.54 2.48 7.18 

x . Ki! 2.49 . 
(br 1 WI 
=o 2.2s b.9E 

(hr) (hr) 

8- and 8'- 
OH, OMe or 
OAc 

3.89 

9.71 

3.97 

2.34 

=o 

_-- 

3.94 

=o 

3.99 

it confirmed by the spin-decoupling. 
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II. The tetraacetate (IV) and di-0-methyldiospyroquinone (V), m.p. 275O 

(lit.(') m.p. 250°(dec.)), were prepared according to the literature. (1) 

The oxidation of I with Fremy's salt afforded a hydroxynaphtho-1,4-quinone 

derivative (VI), m.p. 2530,gzxane y (log 6) 253, 275, 434 (4.34, 4.28, 

3.96), J(KBr) 1652, 1625 cm-l, and no hydroxyl absorption. The methylation 

of VI with methyl iodide and silver oxide in pure chloroform (4) afforded the 

dimethyl ether (VII), m.p.>250°,c$3 m)~ (log g) 253, ca. 414 (4.32, 3.70), 

$(KBr) 1655 cm-', which is very sensitive for daylight and acid. (4,5) The 

oxidation of III with Fremy's salt gave a methoxynaphtho-1,4-quinone derivative 

(VIII), m.p. 269O(under sublimation),LiFane 7 (log &) 252, 380 (4.37, 

-1 
3.79), g(KBr) 1655 cm . 

As was discussed by Loder et al. (1) W absorptions of I-IV and V-VIII 

clearly suggested that they are naphthalene and naphtho-1,4-quinone derivatives 

respectively. The molecular formula of I was further confirmed by analyses 

and mass spectra (M+ of II, m/e 402). Symmetrical disposition of the substi- 

tuents on the binaphthyl nucleus was revealed by NMR spectra (Table 1) and 

mass spectra (doubly charged ions less than m/e 201.5((M + l)++) in II). Since 

the doI., absorption was not observed in the IR spectrum of VI, the hydroxyl 

groups in I must be 1,5- or 1,8-positions. The formation of dimethyl ether 

(III) from I and the presence of hydrogen bonds between the methoxyl groups 

and the hydroxyl groups in III (doH(CC14) 3420 cm-'(br)(unaffected by dilution) (697) 

and 6 9.71, 9.60 ppm (in CDC13)(7)) 1 c early demonstrated l,fl-dihydroxynaphtha- 

lene structure for I. In the NMR spectra of II, III and IV pairs of ortho- 

coupled protons and meta-coupled protons are observed. In V the former pair 

has been retained, while in VI and VII the latter pair exists. These observations 

suggest the positions of the methyl group and the binaphthyl linkage at 2- and 

6- or 4- and 6-positions. The formation of the isomeric naphtho-1,4-quinones 

(V and VII) and the d values of the lower half in the ortho-coupled protons 

leave the structure Ib and Ic as the possible structures of diospyrol (I). 

The presence of the vinylic coupling of the methyl protons and the adjacent 

ring proton(8) in V and VIII suggests 6-methyl-2-naphthyl structure for these 

compounds. Thus diospyrol must be expressed by the formula (Ib). 



4860 NO.48 

The correlation of the derivatives is shown in Chart 1 and all the 

spectral and ana1yticaz data show good accord with these formnzarions. w 

absorptions and the high chemical shifts of methoxyl and acetoxyl methyls 

at 1 and 1' positions indicate non-coplanarity of the both naphthyl nuclei. 

Further chemical works are now in progress. 

The phenolic constituents so far elucidated from Ebenaceae extractives (1,739) 

are zs*ir*ti 20 LT Ulz~o* *cLt?lr a $z=T=r .z=.?@~~~-r%* +,_ 1,&?.+&?~~-3%~*- 

m+~rir'nsiLene. rtilosnvrodL is a'rs-0 assume~h 20 be ?iormeh by Yne oz&&aYive collp'lin_q 

cof Yne na$nYna'lene, Ine szme sprt oT 'Dinr@Ynyl he-ri>atives rsia%eb %Q 'i,%- 

(101 cbi'~ybro~na~~Y~a%ene- (4) rinb 'l.,'b-b~y~~~-2-a~~~y~-3-~~~~y~na~~~~a~~n~. 

have also been known. 

Acknowledgement The authors are grateful to Dr. K. Pengsritong and 

IDr. T. ShYmomura for the'ir 'interests to this work. -We fhasikUr,'-M. -M&&has- 

mit and Miss W. Mitrakul for the supply of the material. One of us (P. K.) 

acknuwledges &:020&w P2an Traineeship. 

1, 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

REFERENCES 

J. W. Lader, S. Mongolsuk, A. Robertson 

1957, 2233. 

T. Nilanidhi and R. Prachankadee, Proc. 

and W. B. Whalley, 2. Chem. s., 

IXth Pacific Conqress, p. 52 (1962). -- 

M. Mokkhasmit, Bull. s. Med. S&., Thailand, 2, 153 (1960). - 

R. G. Cooke and L. G. Sparrow, Australian 2. Chem., l8, 218 (1965). 

A. J. Shand and R. H. Thomson, Tetrahedron, l9, 1919 (1963). 

H. Hoyer, Chem. s., s, 507 (1953). 

A. G. Brown, J. C. Lovie and R. H. Thomson, J. Chem. z., E, 2355. 

R. E. Moore and P. J. Scheuer, 2. Org. Chem., g, 3272 (1966). 

R. G. Cooke, H. Dowd and L. J. Webb, Nature, _, 169 974 (1952); Australian 
- 

2. S&. w., ;, 760 (1952); A. G. Brown and R. H. Thomson, 2. Chem. s., 

1965, 4292; A. K. Ganguly and T. R. Govindachari, Tetrahedron Letters, 
- 
1966, 3373; G. S. Sidhu and M. Pardhasaradhi, ibid., 1313; and 
= 
references cited therein; cf. R. Hegnauer, 'Chemotaxonomie der Pflanzen,' 

Vol. 4, p. 45, Birkhzuser Verlag (1966). 

D. C. Allport and J. D. Bu'Lock, J. Chem. Sot., 1958, 4090; ibid., 9, 
-- 

654. 


