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Abstract-By the condensation of 2,5-dihydroxybenzoquinone (I) with various aldehydes (bis- 
desundecyl)vilangins and anhydrovilangins (LI and III), have been synthesized and their properties 
recorded. 

OUR studies on the synthesis of vilangin and analogues of vilangin and anhydro- 
vilangin,l have been extended to the synthesis of some lower homologues of vilangin 
and anhydrovilangin devoid of the undecyl groups. Similar to the condensation of 
embelin with various aldehydes, 2,5dihydroxybenzequinone (I) condenses with 
acetic, propionic and benzaldehydes to give both the products (bisdesundecyl) 
vilangins and anhydrovilangins (II and III). Only (bisdesundecyl)anhydrovilangins 
are obtained in the case of other aromatic aldehydes. 
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EXPERIMENTAL 

9_Merhyl(~isdesundecyr>uilangin (ITa, R = CHJ Md 9-Merhylcbisdesundecy~~ydrooilanRin (IIIa, 
R = CH,). 2,SDihydroxybenzoquinone (5 g) was condensed with acetaldehyde (1.25 ml) in 
alcoholic acetic acid solution (50%, 50 ml) by boiling during 3 hr which resulted in the formation 
of a mixture of IIa and IIIa, separated into a dioxan-soluble, containing IIa and a dioxan insoluble 
IIIa. IIa crystallized from dioxan as red brown prisms, m.p. 221-223”, giving a red ferric reaction. 
(Found: C, 55.02; H, 3-36. Cl,HloOB requires: C, 54.91; H, 3*27Ob. The tetro-2,4_dinirrophenyl- 
hydrazone of Ila crystallized as red brown prisms, m.p. 246-248”d. from methanol. (Found: C, 
44.72; H, 2.74; N, 22-14. CurH,*OlaN,, requires: C, 44.45; H, 2.53; N, 21.83%). 

LIIa crystallized as dark brown short prisms, m.p. 242-244” from excess dioxan giving a red 
ferric reaction. The same was also obtained by different methods: (1) By the conversion of IIa to 

l Ch. B. Rao and V. Venkateswarlu, Tetruhedron 18, 361, 951 (1962). 
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IIIa using alcoholic H&O, (4x), (2) by the condensation of I with acetaldehyde in alcoholic H4S01 
(4%). (Found: C, 58.61; H, 3.01, &H80, requires: C, 58.33; H, 2.78 %). 

The hexaaxetate of IIa or IIta, viz. 9-mcr~~l(bisdesundecyl)hexa-O-acelylletr- 
oilangin (XVa, R = CHJ was obtained by the reductive acetylation of Ila or IIIa using acetic anhydride 
and Zn dust in presence of a trace of triethylamine. The product crystallized as colourless prisms, 
m.p. 225-226’ from benzene showing a negative ferric reaction. (Found: C, 57.49; H, 4.63; 
-COCHI, 47.67. C,,H,,OI, requires: C, 57.36; H, 4.41; -COCHI, 47.42%). 

9-Ethyl(bisdesundecyl)~~fu~~~~ (Ilb, R = C,H& Condensation of I(5 g) with propionic aldehyde 
(I.2 ml) in glacial acetic acid (15 ml) by warming on a steam bath during 2h hr, resulted in the 
formation of IIb as orange red irregular prisms, m.p. 260-261” from methanol, giving a dark red 
ferric reaction. (Found: C, 56.37; H, 3.91. &Hlt08 requires: C, 56.26; H, 3.75%). 

The tetra-2,4_dinitrophenyUIydrarone of IIb crystallized as red brown short prisms, m-p. 272-274”d. 
(Found: C, 45-27; H, 2.83; N, 21-86. C,,H,,O,,N,, requires: C, 45GO; H, 2.69; N, 21.54%). 

9-~~ShyllbisJesundecyI)anhydrovilanRin (Mb, R = C,Hs). The cyclization of IIb using alcoholic 
anhydrous HCl by boiling during 2 hr on a water bath gave IIIb as red brown short prisms, m-p. 284 
286” from methanol showing a purple ferric reaction in alcoholic solution. (Found: C, 59.74; 
H, 3.53. CiIHlOO, requires: C, 59.61; H, 3.31%). 

The hexaacetate of reduced IIb or Mb, viz. 9-ethyl(bisdesun&cyI)hexu-U-ucefyltetruhydro- 

anhydrouilungin (IVb, R = CsH,), was obtained by the reductive acetylation of IIb or IIIb following 
the general procedure. The product crystallized as colourless square plates, m.p. 244-246” from 
benzene, giving a negative ferric reaction. (Found: C, 58.24; H, 4.82; -COCHI, 46.47. CtiHI,Olt 
requires: C, 58.06; H, 4.66; -COCH,, 46.24%). 

9_Phenyl(bisdesundecyl)uilangin (UC, R = CdHI). Condensation of I (5 g) with benzaldehyde in 
alcoholic acetic acid (4 %, 20 ml) by boiling during 2 hr, followed by removal of excess benzaldehyde 
by steam distillation, resulted in the formation of IIc which crystallized as short deep orange yellow 
prisms, m.p. 286-288”d. from benzene, showing a deep brown ferric reaction. (Found: C, 62.03; 
H, 3.37. C,,H,,O, requires: C, 61.95; H, 3.26%). 

The tetra-2,4_dinitrophenylhydruzone of IIc crystallized as scarlet red short prisms, m.p. 222-224”d. 
from methanol. (Found: C, 47.61; H, 2.83; N, 2064. C,lIHtsO,ONle requires: C, 47.42; H, 2.57; 
N, 20.58 %). 

PPhenyf(bisdesundecyT)anhydro~~~~~j~ (Ilk, R = C,H,). IIc was cyclized using alcoholic HpSOI 
(4 %) to give 111~. The same was also obtained by the condensation of I with benzaldehyde in presence 
of cont. H,SO, by warming on a water bath during 2& hr. The excess benzaldehyde was removed 
by steam distillation and the product obtained crystallized as dark brown prisms, m.p. 32O”d. from 
ethyl acetate showing a purple ferric reaction in alcoholic solution. (Found: C, 65.27; H, 3-04. 
C,,H,,O, requires: C, 65.13; H, 2.86%). 

The hexaacetate of reduced IIc or IIIc, viz. 9-phenyl(bi.sdenm&yI)hexu-O-ucety!fefrahydro- 
unhydrouilangin (WC, R = C,,HJ obtained by the reductive acetylation of either Ilc or 111~ following 
the normal procedure, crystallized as colourless rectangular plates, m.p. 306308”d. from benzene 
giving a negative ferric reaction. (Found: C, 61.51; H, 4.37; -COCH,, 42.81. CllHIIOlt requires: 
C, 61.38; H, 4.29; -COCHI, 42.57%). 

9-(4’-~ethoxyphen~~de~~~~cyl)an (IIId, R = p-methoxyphenyt). 2,5-Dihy- 
droxybenzoquinone (5 g) was condensed with anisaldehyde (3.3 ml) in presence of ethanolic H,SO, 
(50 ml, 2%) by boiling under reflux during 2 hr. IIId crystallized as red brown square plates, m.p 
25O-252”d. from ethyl acetate showing a brown ferric reaction in alcoholic solution. (Found: 
C, 63.31; H, 3.37. C,H,,O, requires: C, 63.16; H, 3.16%). 

The terra-2,Q-dinitro~henylhydruzone of IIId crystallized as red brown short prisms, m.p. 236 
238”d from methanol. (Found: C, 48.14; H, 2-72; N, 20-54; C,,H,8010NIe requires: C, 47.99; 
H, 2.55 N, 20.36%). 

The hexaacetate of reduced IIId, viz. 9(4’-methoxyphenyl)-(bisd&.mdecyf’Jhexu-O-ucety~fefru- 
h_ydrounhydrovilungin (IVd, R = pmethoxypheny6) obtained following the normal produre, 
crystallized as colourless square plates, m.p. 296298”d. from ethyl acetate pet. ether, b.p. 40-60”, 
giving a negative ferric reaction. (Found: C, 60.54; H, 4.72; -COCH1, 40.72. CUH,,O,, requires: 
C, 60.37; H, 4.55; -COCHI, 40.56%). 

9(2’-MerhoxyphenyZ)-(bisdesun&cy&mhydrouilurgin (IIIe, R = o-methoxyphenyl-). The conden- 
sation of 2,5-dihydroxybenzoquinone (5 g) with o-methoxybenzaldehyde (3.3 g) using alcoholic 
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H,SO, (50 ml, 4%) gave IIte as red brown prisms, m.p. 238-240” from methanol, showing a purple 
ferric reaction in alcoholic solution. (Found: C, 63-24. H, 3.34. C3*H1,0d requires: C, 63.16; 
H, 3.16%). 

The retra-24-dinirrophenylhydratone of IIIe crystallized as deep red brown prisms, m.p. 219-222” 
from methanol. (Found: C, 48.08; H, 2.76; N, 2061. CIIHIBOION1e requires: C, 4799; H, 2.57; 
N, 20.36 %). 

The hexaacetate of reduced IIIc, viz. 9(2’-me~~xyphenyl)-(~~~~u~ec~~x~~uce~~~~efr~~~f~ 
mhydrouiZu@ (We, R = *Fmethoxyphenyl-) crystallized as colourless square plates, m.p. 284-286” 
from benzene, giving a negative ferric reaction. (Found: C, 60.61; H, 4.74; -COCH,, 4084. 
C,,H,,O,, requires: C, 60.37; H, 4.55; -COCHI, 40.56%). 

9(3’,4’-Dimefhoxypheny&(bisdesmdecyl)o (IIIf, R = 3,4_dimethoxyphenyl-). The 
condensation of I(5 g) with veratric aldehyde (4 @ in alcoholic H$O, (50 ml, 4%) by boiling during 
3 hr gave IIIf which crystallized as deep red brown prisms, m.p. 256258” from ethyl acetate, showing 
a purple ferric reaction. (Found: C, 61-72; H, 3.62. C,,H,,O, requires: C, 61.46; H, 3.41%). 

The fefra-2,4_dinifrophenyZhydrazone of IIIf crystallized as red brown prisms, m-p_ 248-250” 
from ethanol. (Found: C, 47.87; H, 3.14; N, 2OG4. Cd6H11031Nll requires: C, 47~66; H, 2.91; 
N, 19.77 “/,). 

The hexaacetate of reduced IIIf, viz. 9(3’,4’~i~erlroxy~~~y~(~~~~~~cyr 
hydroanhydrouilangin (IVf, R = 3,4-dimefhoxyphenyl-) crystallized as colourless rectangular plates, 
m.p. 210-212”from benzene, giving a negative ferric reaction. (Found: C, 59.71; H, 4.72; -COCH1, 
39.01. C,,H,,O,, requires: C, 59.46; H, 4.50; --COCHS, 38.74%). 

9(2’,6’-Dimefhoxyphenyl)-(bisdesundecy&znhydrouikmgin (IIIg, R = 2,6=dimefhoxyphenyl-). Con- 
densation of I (5 g) with 2,6dimethoxybenzaldehyde (4 g) in alcoholic HISOI (25 ml, 2 %) by boiling 
during 3 hr gave IIIg which crystallized as red brown prisms, m-p. 230-232” from ethyl acetate, 
showing a brown ferric reaction in alcoholic solution. (Found: C, 61.32; H, 3.67. C,,H,,O, 
requires: C, 61.46; H, 3.41%). 

The fefru-2,4-dinifrophenylhydruzorw of IIIg crystallized as bright red square plates, m.p. 226-228” 
from methanol. (Found: C, 47.52; H, 3-14; N, 20.03. CI&HBtOZLNrI requires: C, 47-66; H, 2.91; 
N, 19.77%). 

The hexaacetate of reduced IIIg viz. 9(2’,6’-dimefhoxyphenyl)-(bisdesundecyl)hexu-O-ucefy/fefru- 

hydroanhydrouilangin (IVg, R = 2,6-dimefhoxypheny~-) crystallized as colourless prisms, m.p. 260- 
262” from benzene giving a negative ferric reaction. (Found: C, 59.62; H, 4.57; -COCH*, 39.07. 
C,,H,O,, requires : C, 59-46; H, 4.50; -COCHI, 38.74%). 

9(3’,4’-A4efhylenedioxyphenyl)-(bisaksmdkcyl)mhydroui/angin (ILLh, R = 3,4methylenedioxy- 

phenyl-). 2,5-Dih d y roxybenzoquinone (5 g) was condensed with 3,4_methylenedioxybenzaldehyde 
(3.7 g) using alcoholic H&O, (50 ml, 4%) by boiling during 3 hr to give IIIh which crystallized as 
deep reddish brown prisms, m.p. 266268’d. from methanol showing a purple ferric reaction in 
alcoholic solution. (Found: C, 60.72; H, 2.67. C,,H,,O, requires: C, 60.91; H, 2.54%). 

The fetra-2,4_dinifrophenyfhydrazone of IIIh crystallized as red brown prisms, m.p. 23&232”d. 
from methanol. (Found: C, 47.61; H, 2+l; N, 20.46. CIQHldOllN,,, requires: C, 47.41; H, 2.33; 
N, 20.11%). 

The hexaacetate of reduced IIIh, viz. 9(3’.4’-mefhyZenedioxyphenyl)-(bisdesundecy~~ex~~fef~~- 
hydruanhydrouilangin, (IVh, R = 3,4mefhylenedioxyphenyl-) crystallized as colourless square 
pyramids, m.p. 25&251” from benzene giving a negative ferric reaction. (Found: C, 59.24; H, 4.31; 
-COCHI, 39.77; CIIH,IO1l requires: C, 59.07 ; H, 4+0; -COCHS, 39.69 %). 

9(4’-oimafhyraminophenyl)_(bisdesundecyl (IlIi, R = pdimefhylaminophenyl). 
Condensation of I (5 g) with pdimethylaminobenzaldehyde (3.5 g) in alcoholic HpSO, (50 ml, 4%) 
by boiling during 3 hr gave IIIi which crystallized as deep brown rectangular plates, m.p. above 
320”d. from ethyl acetate, showing a purple ferric reaction in alcoholic solution. (Found: C, 64-34; 
H, 4-01; N, 3.74. C,,H,,O,N requires: C, 64.12; H, 3.82; N, 3~56%). 

The hexaacetate of reduced IIIi, viz. 9(4’-dimefhyZumimpheny&(bisdewndecyl) 

fefruhydroanhydrouiZur@n (IV& R = pdinzefhykminopheny~-) crystallized as colourless square prisms, 
m.p. 288-29O”d. from benzene giving a negative ferric reaction. (Found: C, 61.32; H, 5-03; 
-COCHI, 40*01. C,H,,O,,N requires: C, 61.02; H, 4.78; -COCH,, 39.76%). 

9(3’-Nifrophenylj-(bisdesun&cyl)anhydrouilun@n, IIIj, R = 3-nifrophenyl-). Condensation of I 
(5 g) with m-nitrobenzaldehyde (3.5 g) using alcoholic H,SO, (50 ml, 4%) by boiling during 3 hr 
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gave IIIj which crystallized as deep brown prisms, m.p. 252-254”d. from ethyl acetate, showing a 
purple ferric reaction in alcoholic solution. (Found: C, 57.91; H, 2.43; N, 3.74. CloH,OeN 
requires: C, 57.72; H, 2.28 ; N, 3.54%). 

The tetra-2,4-dinitrophenyhydruzone of IIIj crystallized as deep red brown prisms, m.p. 24U-242’d. 
from methanol. (Found: C, 46.43; H, 2.47; N, 21.72. &HZ60Z1N1, requires: C, 46.28; H, 2.24; 
N, 21.35 :<)a 

The hexaacetate of reduced IIIj, viz. 9(3’-nirrophenyl)-(bisdesltndecyl)hexa_O_acetylrerrahydro- 
anhydrooihngin (IVj, R = 3-nitruphenyl-) crystallized as colourless square pyramids, m,p. 239-241’ 
from hnzene, giving a negative ferric reaction. (Found: C, 57.03; H, 4.14; -COCHB, 40.14. 
CslHIr,O1~N requires: C, 57.14; H, 3.84; -COCH,, 39.63%). 

9(4’-Hydroxyphenyl)-(bisdes~n&cyl)unhydro~ifungitr, (IIIk, R = p-hydroxyphenyl-). Condensation 
of I (5 g) with p-hydroxybenzaldehyde (3.2 g) by boiling in ethanolic H2SOd (50 ml, 4%) during 2 hr 
gave IIIk which crystallized as orange yellow rectangular plates, m.p, 131-132” from benzene, 
showing a purple ferric reaction. (Found: C, 62.41; H, 2.92, CLBHIDOB requires: C, 62.29; H, 
2.73 %). 

The heptaacetate of reduced IIIk, viz. 9(4’-aceroxyphenyl)-(bisdesundecyr)hexa-O-acel)‘Iterra- 
hydroanhydrooihgin (IVk, R = p-ucetoxyphenyl-) crystallized as colourless prisms, m.p. 92-93’ 
from benzene, giving a negative ferric reaction. (Found: C, 59.72; H, 4.43; -COCH,, 45-27. 
ClsH*80,6 requires: C, 5964; H, 4.22; -COCH,, 45.33 %). 

9(2’-HydroxyphenyT)-(bisdesundecyl)unhydru~ihngin, (III I, R = o-hydroxyphenyl-). Condensation 
of I (5 g) with salicylaldehyde (3.5 ml) using alcoholic H,SO, (50 ml, 4%) by boiling during 3 hr 
or using piperidine (5 drops) in the cold during 48 hr gave III 1 which crystallized as orange brown 
prisms, m.p. 232-234’d. from methanol, showing a brown ferric colour in alcoholic solution. (Found : 
C, 62.41; H, 3.03. CIQH1OOR requires: C, 62.29; H, 2.73 %). 

The heptaacetate of reduced III I, viz. 9(2’-ucetoxyphenyl)-(bisdesundecyl)hexu-~ucery~refra- 
hydrounhydrooilungin, (WI, R = 2-aceroxy$enyl-) crystallized as colourless square plates, m.p. 
190-192” from benzene, giving a negative ferric reaction. (Found: C, 59.42; H, 4.43 ; -COCHS, 
45.71. C,,H,,Ola requires: C, 59.64; H, 4.22; -COCHS, 45.33 %). 

9(3’-Merhoxy_4’-hxy~~enyl)-(bisdesun, (IIIm, R - 3-mefhoxy-4-h,vdroxy- 
phenyl-). I (5 gl was condensed with vanillin (4 g) using alcoholic HzSOp (50 ml, 4%) by boiling 
during 2 hr to give IIIm which crystallized as violet brown short prisms, m-p. 246248”d. from 
methanol, showing a brown ferric colour in alcoholic solution. (Found: C, 60.27; H, 3.41. C$OH1409 
requires: C, 6060; H, 3-03 %). 

The heptaacetate of reduced IIIm, viz. 9(3’-mer)tnxy-4’-ucetoxyphenyl)-(hisd4suu-O- 
ucctyltefruhydraunhydr~~~~~u~i~, (Wm, R _ 3-merhoxy-4-nceroxyfphenyl-) crystallized as colourless 
rhombs, m.p. 242-244’6. from ethyl acetate-pet. ether, b.p. 44L60’, giving a negative ferric reaction. 
(Found: C, 59.04; H, 4.64; -COCHS, 43-M. CSaHBoOlo requires: C, 58-79; H, 4.32; -COCHS, 
43.37 %). 

9(2’-Hydrox~3’-methoxyphenyl)_(bisdesundecyl)anhydru~j~~~jn, (IIIn, R 1 2-hydroxy-3-methoxy- 
phenyl-). I (5 g) was condensed with o-vanillin (4 g) using alcoholic HaSOl (50 ml, 4%) by boiling 
during 2 hr to give IIIn which crystallized as orange red short prisms, m.p. 25O-252”d. from ethanol, 
showing a purple ferric reaction. (Found: C, 60.64; H, 3.14. C,,H,,Oe requires: C, 60.60; H, 
3.03 %). 

The heptaacetate of reduced IIIn, viz. 9(2’-ucetoxy-3’-merhoxyphenyl)-(hisdesundecyl)hexu~- 
ace~yylrerruh~draanhydro~~/u~~in, (IVn, R - 2-acetaxy-3-nterhox~~phenyl-) crystallized as colourless 
square plates, m.p. 262-264’d. from benzene, giving a negative ferric reaction. (Found: C, 59.13: 
H, 4.47; -COCHB, 43.51. CJ-19001e requires: C, 58.79; H, 4.32; -COCHJ, 43.37%). 
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