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Abstract-By the condensation of embelin (I) with various nitroso compoundcC, the corresponding 
N-bis-anhydrobenzoquinones (II) have been synthesized and their properties recorded. 

IT HAS been reported1 that embelin (I), a constituent of Embelia ribes and E. robusta, 
condenses with various aldehydes in acid solution to give analogues of vilangin and 
anhydrovifangin. 2 Kaul et al. have reported that in the presence of acids one 
molecule of embelin condenses with two molecules of nitroso compounds, yielding 
crystalline products. Similar to the condensation of embelin with various aldehydes, 

it has now been found that embelin (2 moles) condenses withvarious nitroso compounds 
(one mole) to give the corresponding N-bis(anhydrobenzoquinones) (II) which were 

characterized by the acetates of their reduction products. In the condensation with 
p-dimethylamino-m-nitrosobenzaldehyde: a more complicated reaction takes place 
with formation of III. 

EXPERIMENTAL 

General procedure. Embelin (2 moles) was condensed with the nitroso compound in glacial acetic 
acid or 50% ethanolic H,SO, by boiling for 3 hr on a water bath. The reaction mixture was cooled 
and poured into ice water and the product crystallized from ethyl acetate. In all cases the corre- 
sponding anhydro compounds were obtained. 

4’-Dimethylaminophenynyl- 1 ‘-N-bl~anhydro-5-hydroxy-4-undecyZ-3,6-benzoquinone), (IIa, R -- p- 
dimethyfaminopheny/>. Embelin (2 moles) was condensed with pnitrosodimethylaniline (1 mole), 
yielding IIa as brown irregular prisms from ethyl acetate, m.p. 202-204”d., giving a brown ferric 
reaction in alcoholic solution. (Found: C, 71.93; H, 8.43; N, 4.12. C,,H,,O,N, requires: C, 
71.80; H, 8.26; N, 3.99%). Kaul ef al.’ reported a m.p. of 290” for the same compound. 

The retra-2,4dinitrophenynylhydrazotze of Ila (green needles from ethanol) had m-p. 243-245’. 
(Found: C, 55.73; H, 5.42; N, 17.43. C16H7d01DNIB requires: C, 55.69; H, 5.20; N, 17.22%). 

The hexaacetate of reduced IIa was obtained, using acetic anhydride and zinc dust in presence of 
triethylamine, as colourless rectangular plates, m.p. 246248”d. giving a negative ferric reaction. 
(Found : C, 67.62 ; H, 7.94 ; -COCH,, 27.13. CloH,,OIaNt require : C, 67.48 ; H, 7-72 ; <OCH*, 
26.93 %). 

4’-DiethylaminophenyI-1 ‘-N-bis(anhydro-5-hydroxy-4-undecyl-3,6-benzoquinone), (IIb, R = p-di- 
ethylaminophenyl-). Embelin (2 moles) was condensed with p-nitrosodiethyfaniline (1 mole), yielding 
IIb as orange brown rectangular plates, m-p. 146147” from petrol, b.p. 4U-60” giving a brown ferric 
colour in alcoholic solution. (Found: C, 72.54; H, 8.62; N, 3.97. C,,H,,O,N, requires: C, 72.33; 
H, 8.49; N, 3.83 %). 

The hexaacetate of reduced IIb was prepared as described yielding colourless rectangular plates, 
m.p_ 117-l 18” from petrol, b.p. 660” showing a negative ferric reaction. (Found: C, 68.32 
H, 8.07; -COCHB, 26.26. C,,H,,O,,N, requires: C, 68.16; H, 7.91; -COCH8, 26.16%). 

l Ch. Bheemasankara Rao and V. Venkateswarlu, J. Org. Chem. 4529 (1961). 
2 Ch. B. Rao and V. Venkateswarlu, Tetrahedron 18, 361, 951 (1962). 
s R. Kaul, A. C. Ray and S. Dutt, J. Indian. Chem. Sot. 6, 231 (1931). 
d E. Jeney and Z. Sohnai, Acra Microbial. Acad. Sci., Hungary 2, 249 (1955). 
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4’-Hydroxy~~hfhyl-l’-N-bis(anhydro-5-hydroxy-Q-undecyl-3,6_), (DC, R = phydroxy- 
naphthyf-). Embelin was condensed with Cnitroso-I-naphthol to yield IIc as brown prisms, m.p. 
198-2OO”d. from benzene giving a brown ferric reaction in alcoholic solution. (Found: C, 73.01; 
H, 7.72; N, 2.11. Ca4HII0,,N requires: C, 72.83; H, 7.59; N, 1.93%). 

The heptuucefate of reduced IIc crystallized as colourless short prisms, m.p. 85-87” from petrol, 
b.p. 40-60” and showing a negative ferric reaction. (Found: C, 68.32; H, 7.31: -COCHI, 29.61. 
C,,H,,O,,N requires: C, 68.05; H, 7.14; --COCHS, 29.43%). 

l’-Hydroxynophthyf-2’-N-b~anhydro-5-hydroxy-4-undecyl-3,6-benzoquinone), (IId, R = 1 -hydroxy- 
nuphthyl-). Embelin was condensed with 2-nitroso-1-naphthol yielding IId as orange brown prisms, 
m.p. 159-160” from benzene and showing a dark red-brown ferric reaction in alcoholic solution. 
(Found: C, 72.97; H, 7.67; N, 2.13. C,,HlbOBN requires: C, 72.83; H, 7.59; N, 1.93%). 

The heptaucetate of reduced IId crystallized as colourless needles, m.p.120-122” from petrol b.p. 
4U-60” and showing a negative ferric reaction. (Found: C, 68.27; H, 7.24; COCHS, 29~13. 
C18H,1016N requires: C, 68.05; H, 7.14; -COCH,, 29.43 %). 

2’-Hydroxyno~hthyl-l’-N-b~anhydro-5-hydroxy-4-undecyf-3,6), (Ire, R = 2-hydroxy- 
naphthyl-). Embelin was condensed with 1-nitroso-2-naphthol yielding Me as brown square plates, 
mp. 182-184” from benzene and showing a dark brown ferric reaction. (Found: C, 73.01; H, 7.67; 
N., 2%. C,(HblOBN requires: C, 72.83; H, 7.59; N, 1.93%). 
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The hepfaacetate of reduced IIe crystallized as colourless rectangular plates, m.p. 115-I 16” from 
pet. ether(b.p. 40-60”) and showing a negative ferric reaction. (Found: C,68*17; H, 7.27; -COCHt 
29.84. CIBH,SO1tiN requires : C, 68.05; H, 7.14; -COCHI, 29.43%). 

4’-Hydroxyphenyl-l’-N-bis(anhydro-5-hydroxy-4-und4cyl-3,6_), (IIf, R = phydroxy- 
phenyl-). Embelin was condensed with p-nitrosophenol yielding IIf, m.p. 183-185” from pet. ether 
(b.p. 40-60’) and showing a dark brown ferric reaction. Kaul ef al.’ reported a m.p. of 290’ for the 
same compound. (Found: C, 56-64; H, 7.92; N, 2.27. C,,H,,OBN requires: 56.48; H, 7-83; 
N, 2.07%). 

The heptaacerote of reduced Ilf crystallized as colourless rectangular plates, m.p. 75-77” from 
pet. ether(b.p. 40-6W)and showing a negative ferric reaction. (Found: C66.84; H,7*42; -COCHS, 
31-31. C,H,,OlsN requires: C, 66.61; H, 7.30; -COCHS, 30.94%). 

4’-Hydroxy-3’-methylphenyl-1 ‘-N-b~(onhydra-5-hydroxy-4-undecyl-3,6-~~z~~~i~u~e), (IIg, R = 
4-hydroxy-3-melhylphenyl-). Embelin was condensed with p-nitroso-u-cresol yielding IIg as deep 
greenish brown prisms, m.p. 156158” from ethyl acetate-pet. ether (b.p. 40-60”) and showing a 
positive ferric reaction. (Found: C, 70.04; H, 7.94; N, 2.07. C,,HbIOIN requires: C, 69-98; 
H, 7.82; N, 199%). 

The heptaacefufe of reduced IIg crystallized as colourless long needles m.p. 118-l 19’ from pet. 
ether and showing a negative ferric reaction. (Found: C, 66.92; H, 7.54; -COCHII, 30.92. 
C66H,S0,~N requires: C, 66.86; H, 7.39; -COCH*, 30*50%). 

2’-Dime~hylumim-5’(unhydrouilun~u)phenyl-l’-N-bis (onhydro-5-hydroxy-4-undecyl-3,6-benzoquin- 

one, (III). Condensation of embelin with p-dimethylamino-m-nitrosobenzaldehyde resulted in 
the formation of III as brown square prisms and pyramids, m-p. 131-133” from ethyl acetate-pet. 
ether (b.p. 40-60”) and showing a positive ferric reaction. (Found: C, 72.41; H, 8-20; N, 2.43. 
C,,H,,,O,,N, requires : C, 72.14; H, 8.20; N, 2.19%). 
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