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A--The condensation of rqanon& (I) with various aldehydes and nitroso compounds yields 
the corresponding mchykna~2.~hydroxy4tridecyl-3,6benzoquinones) (II) or their anhydro 
derivatives (III). The N-~~hydro-~hydxy41ridacyl-3,6btnz) (IV) have been 
synthukd and their properties recorded. 

THE isolation and synthesis of vilangin’ has initiated this study of the condensation 
of various benxoquinones with aldehydes and nitroso compounds. Rapanonel (I) 
condenses readily with formaldehyde to give methylene-bis(2,5dihydroxy4tridecyl- 
3,bbenxoquinone) (Ha), a higher homologue of vilangin. With acetaldehyde, pro- 
pionic aldehyde and benxaldehyde, rapanone condenses to give products of both 
types II and III. In the case of other aromatic aldehydes, only the anhydro (type III) 
products are obtained. With sahcyclic aldehyde a product of type V is also produced. 
In a similar manner, rapanone condenses with various nitroso compounds giving the 
corresponding N-bis(anhydro-5-hydroxy4tridecyl-3,Menzoquinone) (IV). These 
condensation products, (II, III and IV) have been characterixed by the preparation 
of the acetates of their reduction products and our earlier proposald with regard to 
the nature of these condensations has been substantiated. 

1 II 

1 V. Krishnr Murty. T. V. FsdmM&& ho rod v. vm lu, Cwr. S&i. 34, 16 (196s); 
Terrohdron 21, 144s (l%s). 
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361 (1962); IMd. 20.2963 (1964); Ibid 20,2%7(1%4); ib&f. 21,381 (l%S). 
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VI 

EXPERIMENTAL 

Rapone (I; 1 g) in A&H (30 ml) was gaatly warma! with 40% formalin (S ml) on a steam-bath 
for 10 min. A bright yellow copious ppt was formed and this vdliood ps bright yellow priamr, 
m.p. 24%247%L (dioxm) and gave a purpk ferric reaction. (Found: C, 71.47; H, 9-27; C&,.0, 
raquira: C!., 71.34; H, 915x.) The suna condensation could also be &ccted in neutral soln. in 
3 hr. Ex~oeuro to sunlight was found to aazkrnto the condensation. 

Total syntkslz. A auspauh of finely powda.ed mcthykoabis(2,5dihydroxy-3.6-b-quinorW 
(2.9 g, and mirktoyl peroxids (4.5 @ dissolved in A&H (100 ml) and dioxan (100 ml) was txahni- 
c-ally stirred and warmed 00 a otambotb for 30 min. Stirring was amtinual overnight at room tanp 
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and the mixture then cookd to 0”. The ppt was then treated with dioxan giving soluble fraction 
consisting of a 10% yield of Ha, mp. 245-247”d.. a miud m.p. with the sample prepared earlier b&g 
umkprcascd. (Found: C, 71.52; H, 9.27: &H,,O, requires: C, 71.34; H, 9.15x.) The dioxan- 
insoluble portion mainly consisted of the starting mahylenabhbartoquinonc. 

Dehydration of Ha in diow soht using 3% Hm, or orthophospbork acid or HI in Ac,O or 
phenol gave IIIa (R = H) as brown prisms, m.p. 15&152” from MeOH, showing a brown ferric 
reaction. (Fotmd: C, 73.47; H, 9.24: C,,H,O, requires: C. 73.35; II, 9a %.) The ferroxfme of 
IIa was prepared using hydroxykrnine hydrochloride in pyridine soln and aystahired as brown 
yellow prisms, m.p. 126128” from acetone. (Found: N, 7%; GH,,O,N, rquircs: N, 7.82 %.) 
The retra-2,4&nirro~nyfh$razo~ of 110 aystahixed as orangarcd rhombs, m.p. 32O”d. from 
excess dioxan. (Found: N, 16.47; C,,H,,OrNi, requires: N. 16.28 ‘/..) The tctrqvhenylhy&azone 

of Ilo. aystdlizd as pak brown prisms, m.p. >320’, from cxass acztone. (Found: N. 11.17; 
C&I,,OIN, requirea: N, 1 I a3 %.) The rctrarcmicarborone of IIa, crystahimd as pale brown prisms, 
m.p. 202~2Wd. from excess acetone. (Found: N, 1954; C.,H,,O,Ni, nquiru: N. 19.00%) The 
rcrru-o-benzoyl &rit~icc of IIa prepared by way of batxoyl chloride and pyridine. crystahimd as 
brown plates and prisms. m.p. 146148”, from AcOEt pet. ether, giving a negative ferric reaction. 
(Found: C. 75.12; H, 7.14; C,,H,,Oi, requires: C, 7591; H. 7*09%.) 

Acetylation of Ha (I g) using Ac,O (15 ml) and pyridine (5 drops) and boiling under reflux for 2 hr. 
resulted in the formation of a mixture of two aatatu which were taken up in AcOH and subsequently 
separated into 2 fractions using AcOEt: (i) the sparingIy soluble as yellowish brown prisms, m.p. 
18&182”, which is evidently the normal tetraacetate. ~hylcnabis(~~ityloxyetridecyl-3,~ 
batxoquinom). as this on hydrolysis regenantcd IIa. (Found: C, 68.57; H. 8.41; -COCH,, 
21.22; CJi+,O,, ra~uiru: C. 68.45; H. 8.25; -HI, 20.87.4; and (ii) the more casily-solubk 
which crystaIlizul as yellow plates and prisms, m.p. 134-136”. from cxatss pet. ether. corrmponding 
to the dia&atc of IIIa identical with the aoetatc obtained direzt from IIIa. (Found: C. 71.52; H, 
864; --COCH,, 12.14; C,,H,,O, requires: C. 71.47; H, 8.59; -Ha. Il.91 %.) 

Reductive acctylation of IIa in Ac,O (15 ml) using a trace of Et,N and Zn dust (3 g; added during 
2 hr) yielded a colourkss residue, m.p. 202-210”. which was scpamted into 2 fractions: (i) a sparingly 
solubk (A&H) fraction which cryxtahircd as colourkss prisms, m.p. 222~224”. and on hydrolysis 
using cold 8N NaOH followed by acidiEc.ation and aaiaI oxidation gave IIIa. Hence this aa4ato 
was considered to be the hcxaaatate of IIIa. (Found: C. 68.62; H. 8.43; KOCH,, 29G6; 
C,,H,,Oi, mquircs: C. 68.47; H. 8.28; --cocH,, 28.86%). (ii) a gkcial AcOH solubk fraction 
which uystalIixcd as colourkss clusters of short ~misms. m.p. 168-170“ from McOH and on hydrolysis 
using aqueous cold alkali followed by acidifkation and aerial oxidation gave a small quantity of IIa 
identical with a sampk prepared carlia. This acetate was therefore considered to bc tho ~CUKXWC 
of IIa. (Found: C. 6640; Ii, 8.14; =H,, 3467; CIIIi,,O,, requires: C. 66.25; H, 8.03; 
-COCH,. 34.53 %.) 

SyntksLr of some new methyiene-bis-, ad N-bbanh)viro&nxnquinones from rqmnone 

Mefhod of preparurion. Rapone (2 moks) was con- with (1 mok) of ahkhyde using (a) 
AcQH or 25% cthanolic AcOH by boiling under rdfux for 3 hr (b) using 10% akobolic H&O, or 
saturating with HCI whik boiling under rcfIux for 2 hr (c) using pipaidinc in tbc cold during 24-36 hr. 
The products obtained were puriIkd by crystallization or short column chromatography. 

The following Tabk gives a summary of the condensation reactions cfTaztcd and the properties of 
the products obtained. 

TABLE 1 

Roduct 
Method Appeamnce Ferric Allalysis(TlKoretical 

of prcpn. and Mp. colour Formula in brackets 

Ethylidinabis(&Mi- a Shining Red C&e%OI 
hydroxy4tridccyL 
3.6bcnzoquinonc) ;z 

(IIb. R - Me) prisms. 
131-132” 
(M&H) 

’ Ch. B. Rae and V. Venkateswulu, Tetrahedron 18,951 (1962). 

C, 71.8y71.63) 
H. 9.62(9*25) 
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Tabb 1. (conkf.) 
_. __--._-_--. - _._ - 

Method Appearam~ Ferric Analysis(Theorctkal 
Product of prcpn. and Mp. colour Formula in brackets) 

.- ._ _--. . _.-_ _- 

Ethylidine&s(anhydro- 
S-hydroxy4tridccyl- 
3,Uau.oquinonc). (IIIb. 

R .A Me) 

b -ge Purpb G&.0, 
brown 
short 

IL% 
(EtOH) 

Ethylidinabis(anhydro- 
S-O-acetyl4tidccyl- 
3,6-bcnzoquinonc) 

- Pale yellow - CJLQ C. 72.69(72.73 
rhombs, Ii. 8.92(8-70) 
68-7o” -. COCH,. 12.02 

(Pet. ether) (11.69) 

HcxXetatc of red& 
lllb 

- COlOUdUS - C,,H,,O,, 
156-158” 

(pet. ether) 

Propylidinabis(2,Sdi- a Orange Red c,iH&. 
hydroxy4tridecyl-3,6 yellow 
benxoquinone), (UC. R I - Et1 rhombs. 

127-129’ 
(M&H) 

Propylidiaabis(anhydro- 
S-hydroxy4tridecyl- 
3,Cbatxoquinone). OIIc, 

R = Et) 

b Daepor=ge Purpb C,tH& 
yellow 
Iucdlu. 
138-139” 

(M&H) 

Methyl ether of IIb, 
(Ethylidinabis(fS- 
dimcth0xy41ridecyl- 
3,6-klxoquinoIKl) 

- Bright nil CLIHI,OI 
oraw 
rod prisms. 
S9-61’ 

(Pet. ether) 

Hexacetate of reduced 
IIIC 

Bcnz&bis(2,Sdihydroxy- 
6tridbcyl-3,6baw- 
quinone), (IId. R y Ph) 

Bental-bis(anhydro-S-hydro- 
xy4lridecyl-3,6bulw- 
quinonc). (IlId, R = Ph) 

Hcxaaatatc of reduced IIId 

- colourkss - CuWk 
ract. platu 

12&122” 

(bc=) 

a Light orange 
yellow Intense CJ&O, 
pri=W purple 
108-l 10” 
(M&H) 

a Orange Red WI&, 
red rhombs, brown 

150-151” 
(McOH) 

- CoIourlcss - GH&,, 
plate-s, 
94-96’ 

(pet. ether) 

C. 72*85(72-73) 
I$ 9.94964) 

C. 73.84(73.62) 
H, 94q9.20) 

c, 68.92(68.73) 
Ii, 8S2(8.37) 
--COCH,, 28.67 

(28.41) 

C, 72.02(71.93) 
H. 9S2(9.36) 

C, 74.02(73.87) 
H. 952(9*31) 

C. 68*72(69W 
H, 8*X(8.46) 
--COCH,. 

28.22(2799) 

C. 73.92(73.77) 
H, 9.02(8-74) 

C. 75.72(75.63) 
H. 8.82(8&l) 

C. 7064(70.52) 
H. 8.32(8.04) 
--COCH,. 

2700(2660) 
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Producf 
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Method Appearma Ferric Analysis (-l-?wrctical 
of prepn. and h4.p. COlOUr Fotmula in brackets) 

&Phatykllyl-bis(anhydro- 
Shydroxy4tridccyl-3,d 
bauoquinone). (lllc, R 7 
B-phylallyU 

Hexaacetate of reduced lllc 

4’-Methoxybemal-bis(an- 
hydro&hydroxy4tri- 
*I-3,Ucnxoquinonc), 
(lllf, R p 
mtboxyphalyl) 

Hcxmo&tc of reduced lllf 

4’-Dimcthykminobenxal- 
bk(anhydro&hydroxy- 
4-tridazyl-3&baw- 
quinonc), (Ulg, R = 

@imcthylaminophulyl) 

HemaWare of rodWed lllg 

3’-Nitrobaml-bianhydro 
5-hydroxy4ttidecyl- 
3.6batwquinone), 
(lllh. R = m nitrophcnyl) 

Hexaacctaate of reducsd lllh 

2’,6’-Dimethoxyb- 
bis(anhydr&-hydroxy- 
ctridecyl-3,Menw- 
quim), (Illi. R - 2.6 
dimcthoxyphcnyl) 

Hmazetatc of rcducod IIli 

3’4’~Dimthoxybcnxal- 
bis(anhydr&-hydroxy- 
4-tridecyl-3,6betw- 
quinonc). (lflj. R ‘L 3.4 
dimcthoxyphcnyl) 

b Goldm 
yellow 
rcct. 
prisnu. 
184-186’ 

(bcnoene) 
- Colourlas 

(E) 
138-140” 

b or c Orange red 
pri=% 

129-131” 
(M&H) 

- COlOUrlesr 

rem plates, 
92-94” 

(Pet. ether) 

C Brown red 
short 
pri5mS. 

132-134” 
(Pet. ether) 

- Colourkss 
rcct. plates, 

68-70’ 
(Pet. ether) 

b Bright yellow 
short pm 

101-102” 
(MeOH) 

- Colourlcss 
prism 
71-73” 

(pet. ctber) 

b Viokt brown 

g-&0 

(M&H) 

- Colourkss 
prisms. 

14&142” 
(Pet. ether) 

b Dull orange 
red prisnu, 

13&136” 
(M&H) 

firpk G&O, 

- G&O,. 

RCd C,,rt,O,N 
brown 

- G.HUOd 

- ‘%H4%,N 

Purpk c,Ji&, 

Red CI~HUO. 

C, 7642(76.23) 
H, 8.72(8*65) 

c. 71.22(7la) 
H, 8*12(8X)3) 
a%. 

26*14(2590) 

C. 74*22(74-l 8) 
H, 8X2(860) 

C. 69*82(6960) 
H, 8*24(8W) 
a&4, 

26~20(25+30) 

c. 7432(7450) 
H, 9q8.85) 

C, 69*72(6990) 
H, 8.42(8*20) 
--COCH.. 

2583Q5.48) 

C. 71*27(71-15) 
H, 7.9y8.04) 

C, 67.72(67.41) 
H. 7.82(7*59) 
--COCH,. 

2564(25.42) 

C, 73W72.88) 
H. 8*72(8.53) 

C. 68.82(68*74) 
H, 8W7.96) 
--COCH,, 

25.47 (25.05) 

C. 7264(72+38) 
H. e-72(8.53) 
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Table 1. (conrd.) 

Method Appearance Faric Analysis (Thwrctical 
Product of prcpn. and Mp. colour Formula in brackets) 

Hmta of rcduozd lllj 

3’-Methoxy4’-hydroxy- 
bennl-b$anhydrG5- 
hydroxy4tridecyL 
3.6-bmuoquinonc), 
(IIIk, R - kaethoxy- 
4-hydroxypbenyl) 

Hcptruatatc of rcductd 
IIIk 

2’-Hydroxy3’-mcthoxy- 
bCn&biJl(aIlhydro-5- 
hydroxy4tidacyL3,6 
bcnxoquinone), (ml. 
R m 2-hydroxy&ncthoxy- 

PbY’ 
Heptaawatc of reduced IIll 

2’-HydroxyW-bianhy 
dro-5-hydroxy4tri&cyl- 
3,Cbu~oquinone), (IIIm, 
R = thydroxyphcnyl) 

Hcptaaoztate of reduced IIIm 

Produa v 

2’-Muhoxybcn?al-banhy- 
dro-5-hydroxy4tridacyl- 
3.dba~oquinone), (IIIn. 
R - 2-m&oxyphenyl) 

HcxaaceUtc of reduced IIIn 

- Colourlus 
plates and 

lEzO 

(Benzene) 

b ZKk’ 
plates and 

pms. 
234-236” 

(Pet. ether) 

- Colwrkss 
prisms 
88-W” 

(pet. ether 

b Scarkt red 
prisms, 
177-179” 

(MeOH) 

- cOlOUhSS 

P**o 

E) 
b scarkt red 

razt. plates 
and priuns, 

146148” 
(M&H) 

- Colourlm 
plates and 

prism% 
18&181” 

(bauene) 

C yellow 
pemu, 

l5%161” 
(M&H) 

b Brown 
yellow 
ph. 

13%141” 
(Pet. h) 

- COlOUrkss 
pb. 

108-l 10 
(pet. ether) 

- C”bOI. 

- C”&JA‘ 

c. 68*52(68*74) 
H, 7-77(7+X) 

--cocH.. 
25*42(2505) 

C. 72-4X72.63) 
H. 8*64(8*42) 

c. 68*12(68G5) 
H. 7*62(7.75) 

--cocH* 
28+&lQ8.45) 

C. 72.77(72*63) 
H, 8.64(8-42) 

c, 68.24w-05) 
H. 7.64(7*75) 
a., 

2864(28-45) 

C. 74W73.98) 
H. 8.62(8*49) 

C, 69GWi8.89) 
H. 8-l 2(7.78) 
--COCHI, 

29*42(29*29) 

C. 74.1q73.98) 
H. 8.62(8.49) 

C, 74*32(74*18) 
H, 8*72(8+0) 

C. 69*72(69+60) 
H. 8.W8.W) 
--cocH* 

26Q4QS.80) 
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Produst 
Mubod Appcamce Ferric Analysis (Tbeorstical 
of prep. and h4.p. COIOW Formula in Mets) 

3’,4’-MluhykzKdioxy- 
baml-bis(mhydro-S- 
hydroxy-Wi&cyl- 
3.eon7_oquinom), 
WIp. R - 3/l-mcthyl- 
lax?dioxyphalyl) 

Hexxamata of reduced IIIp 

4’-Dimcthylaminophcnyl- 
I’-N-bis(anhydrc+ 
hydroxy4tridecyL 
3,bbmxoquinoe. 
(IVa, R -@methyl- 
xminoplmyl) 

HaaaaWc of rullxXd IVa 

4’-Di&ylxminophcnyl- 
I’-N-bia(anhydrc+S- 
hydroxy4tridocyl- 
3.cauuoquinom). 
(IVb, R - pdimcthylamino- 

PhcnYl) 
Haaaa%ate of railbad IVb 

4’-Hydroxynaphthyl-l’- 
N-bis(xnhydreS-bydroxy- 
4-tridecyl-3.6-bulw- 
quirme). (lvc, R = 4- 
hydroxy-I-nxphthyl) 

Hcptaacctate of reduced IVC 

l’-HydroxynxphthylZ- 
N-bis(xnhydr&-bydro- 
xy4tridecyl-3,bbsnz 
quinoae). (IVd. R = l- 
hydroxynxphthyl) 

Hcptaatxte of reducad IVd 

b Oranp red Purpk C&,0, 
rax plater 

105-107” 
(pc’. ether) 

- - CUH,& 

b 

COlOUrlUS 

plates 
98-100’ 

(pet. ether) 

Brown 
ph=, 

29s292” 
(AcQEr) 

Brown C,,H+,O,Nt 

- colourlcss 
rcu. plates 
14&141” 

(berume) 

Violet 
brown 

prisms, 

- CIIbO,.Na 

b Purpk CUHT.OUNI 
brown 

- colourkss 
plate% 

102-103” 
(pet. ether) 

Light 

- CoHuOuN. 

b Brown CJi,,O,N 

priuru 
141-142” 
(MeOH) 

- - GALOLIN 

b Purple CuHUOJ’J 
brown 

- 

rad. plxtcs, 
106108” 

@===pa. 
&) 

Pale 
brown 
pri.=% 

125-127” 
(pet. etha) 
Colourkss 

ShOti 

lK.za 

- GdLO,,N 

C, 73q72.81) 
y 8.24(8.18) 

c, 68.78(68%4) 
H, 7.837.69) 
--COCHSl 

25.12(2545) 

C, 73W72.81) 
H, 8.9y8.71) 
N. 3.7q3.69) 

c, 6%42@ati) 
H. 8*31(8.09) 
--COCH*, 

2582(25.45) 

c, 73W73.28) 
Ii, 9.14(8*91) 
N. 3*71(3%) 

C. 69.23(69.10) 
H, 8.47(8.25) 
SIG, 

25*12(24*77) 

c. 74‘03(73.74) 
H. 8*34(8W 
N, 1*87(1*79) 

C. 68.82(68*95) 
H, 7.47(751) 
-cocH., 

28*21(27*89) 

C, 73*82(73.74) 
H. 8.24(897) 
N. 2w1.79) 

c. 69W68.95) 
H, 7*62(7*51) 
--cocHa. 

28W27.89) 
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Table 1. (conrd.) 

PrQduct 
Method Appeorana Ferric Analysis (Theoretical 
of prep”. and M.p. ColOUr Formula in brackets) 

2’-Hydroxynaphthyl-l’- 
N-bis(anhydrv-S-hydroxy 
41ridecyl-3,6bcn?.o- 
quinonc), (IVe, R = 2- 
hydroxynaphthyl) 

Hcptaaatate of reduced IVc 

4’-Hydroxypbmyl-l’- 
N-bi$anhydre5-hyd- 
roxy4tridacyl-3.6 
bauoquinone), (WT. 
R phydroxyphcnyl) 

Heptaaetatc of rcductd 1Vf 

4’-Hydroxy-3’rnethylpl~~nhcnyEl’- 
N-bis(anhydro-S-bydroxy- 
4tridazyl-3,6baw- 
quinone). (IVg, R 4- 
hydroxy-3-methylphenyl, 

Hcptaacctatc of reduced IVg 

Product VI 

b Dark 
brown 
prisms 

ls2-ls4° 
(M&H) 

- Colourlcss 
short 
prisms, 

110-112” 
(bcnzzne- 

pet. CttKIr) 

b Orange 
brown 
prism% 

134-136” 
(AcOEr) 

- Colourl*u 
rcct. plates 

110-112” 
(benzene) 

b Dark 
violet 
brown 
rhombs, 

138-139” 

(M&H) 
- colourkss 

:z 

(pc’. &) 

b Yellow 
short 

15z0 
(pet. ether) 

- CJLOJ’J 

Brown C,,l&,O,N 

- CHON m 1. I. 

Purple C,,H.,O.N 
brown 

C. 73.87(73*74) 
H, 8*14(8W) 
N, 2*07( 1.79) 

C, 6947(68.95) 
H, 7.84(7.51) 
-CQCH,, 

28G2(27.89) 

C, 72.34(72*23) 
H, 8*41(8*35) 
N, 2Wl.92) 

C. 67*78(67.66) 
H, 7.84(7+3) 
aHI* 

29.47(29.26) 

C. 72.72(72*47) 
H, 8.57(846) 
N, 2X)3(1.88) 

c, 68.01(67*89) 
H, 7*82(7.77) 
-COC% 

29.12Q8.87) 

c, 73.3q73.20) 
H, 9W8.69) 
N, 2*14(2X)1) 
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