
CHEMICAL COMPONENTS OF TH?3 ROOTS OF CONNARUS 
iUONOCARPUS 

Connafus monocarp is an evcrgmn shrub belonging to the family Connara~~ which is 
found along the west coast of India and also in Ceylon. The plant has been put to a number of 
medicinaluses’butnochemicslworkonithasbeenreported. Therootshavebeen 
chdsen for the present study. They are pale brown to brown in colour, do not appear to 
deteriorate on keep& and there is no marked change in the chemical components with 
season. 

The roots were extm&ed successively with hot petroleum ether, ether, chloroform, 
benzene, alcohol and finally with cold acetone. Three compounds were isolated: an orange+ 
yellow solid (A), a colourless bitter principle (B) and a leucoanthocyanidin (C). Compounds 
(A), (B) and (C) were obtained as the major component of the petroleum ether, alcohol and 
acetone extract respectively. !Imall amounts of all the three compounds were isolated from 
the ether and chloroform extracts, whilst the benxene extract gave no crystalline material. 
In subsequent experiments it was found that better yields of the leucoanthocyamdin could be 
obtained by acetone extraction prior to alcohol. 

Composmd (4: - 
Compound (A) (m.p. 142143”) showed the properties of a substitutedgbenxoquinone, 

and analysis agreed with the molecular formulae Ci,H&, or Ci9H,&. -0 p-benxo- 
quinone derivatives, embelin (I) (C1,H2a04) and rapanone (II) (Ci&,,O,),t 3 have the same 
melting point as (A) and mixed melting point with either of these showed no depression. 
Comparison of the quinol tetmac&tes has been mported to be more useful. The quinol 
tetmacetate of(A) had a melting point of 116” the same as that mported for dihydrorapanone 
tetra~~tate,~ which suggested that (A) itself may be rapanone. The non-identity of(A) with 
embelin was established by comparing a number of derivatives of(A) with those ofembelin. 
In this co~cxion some new derivatives of embelin have been prepared and their properties 
are recorded. The mixed melting point of embelin derivatives with the corresponding deriv- 
atives of (A) were depressed in all cases. 

The uv. and i.r. spectra of (A) are identical with those of rapanone and the identity of the 
two compounds was confirmed by NMR. The NMR spectra of the dimethyl ether and the 
quinol tetma&ate of (A) were compared with the spectra of the corresponding derivatives 
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of embeliu (a dire& comparison with rapanone derivatives could not be made since rapanonc 
was not available in Mkknt qua&ty) and the rusults indicated that (A) had two more CI& 
groups than cmbcli~ in the side chain. Compound (A) thus is rapanone (IQ. 

Compound (B) aystatlieed from aMute akuhol, u&ted at 237438” and ana@ed for 
C1.,H1sO1~ It did not give Moliscb test and dissoked in cold sodium hydroxide solution 
from which it could be recovered on acidification. It gave an acetate, m.p. 209, and a methyl 
ether, mp. 199400”. 

~~(C)hadtb6~~ofaku~~~~on~~a3cohotic 
hydrocbkuic acid it gave a ilavylium salt whose R/value (phenol-water, lower layer) agreed 
with that mported for,p&argonidiu chk~&.~ Oxidation of the leucoanthocy@lin methyl 
ether gave a&sic acid. As compound (C) was kevorotatory it is most probabIy (-)-kuco- 
~~~* 

EXPERIMENTAL 

~~(2kg),cutintosmallgiaas,wert~~a~(~~) withpetrokumethcruntil 
the extract was colourless. On concentration of tfLe extract the quinone (A) separaW as an 

* M. ‘K. J.UN aad it. CI-hmx, J. lit&m Chum. .%c. 3Q, 559 (1962). 
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~~~w~~(~~. ~~d~r~~~~~~~~~~~on 
~~depoaitedab~~louredsolid,whidbwaswtractbdwithGOMathylace&tt(Smlx3). 
The ethyl acetate solution was dried (MgW+), concentrated to small volume under reduced 
pressure and petroleum ether was added. A bu&coloured substance which gave the k&s for 
leucoantbouyamdm was precipitated (O-3 g). The residue insoluble in ethyl acetate was 
cry&a%& from alcohol (animal charcoal) when c~lourless cry&ala of(B) were obtained 
(04 g). From the ethereal mother liquor further quantities of the quinone (A) (2 g) were 
isolated. 

The roots were subscquentlyextracted with chloroform and the extract depositi the 
leucoanthocyanidin (l-5 g) on cooling. This was Wered off, and the solution kept at 10-15” 
for 24 br when colourlcss crystals of(B) @S g) separated out. Conccnttation of the fltrate 
and cooling (00) yielded further amounts of (A) (2 g). 

The roots were then extracted with benzene followed by alcohol. The alcohol extract on 
concentration deposited colourless crystals of (B), and the mother liquor was diluted with 
alcohol, and e&y1 acetate was added to give a clear sohztion. On keeping in the mfrigamtor 
ovemigbt more (3) was deposited (30 g). 

Therootswereiinallyextractedwithcoldacctone. Acetonewasremovedundermduced 
premure and the leucoantbocyanidin in the residue was taken up in ethyl acetate and purified 
by fractional precipitation with petroleum ether (10 g). 

Modjfied ~et~foF INFORM the Yield of the ante 

The root (2 kg) was first exhaustively extra&d with hot pet&mm ether followed by hot 
chloroform till the extract was colourless. It was then extracM with acetone at room 
temperature and the acetone extract worked up as described abqvc. From the ethyl acetate 
insoluble portion the bitter principle was isolated. Yields: laucoanthocyanidin 25 g; bitter 
principle 10 g. 

Compound (A) crystalhzed from alcohol as l~us mow plates or prismatic 
needles, m.p. 142-M”. It formed salts with caustic alkalis, ammonium hydroxide and mag- 
nesium acetate solutions. These salts which are violet in colour, are sparingly soluble in the 
cold but dissolve on warming, and the quinone is recovered on acid&ation. uv.: hgn 
290 w (loge 424); i.r. (CHCQ: 6.12 #L 

The quinol tetraa&ate prepamd by the ~~~ acetylation of the quinone (A) with 
~aceticanhydride~dalittleWridine~fromalcoholasflatn~,m.p. 116°.3 
The dibeuzoate @enroy chloridc-pyridine) crystallimd from alcohol asshiningre9tangular 
plates, m.p. 86-87” (88-907.2 

Methylation of the C&(A) 

(P) Powdered (A) (1 g) was refluxcd with dimethyl sulphate (2 ml) and anhydrous potas- 
~~aubonate(5g)indry~o~(15omf)fotu)hr. ~~~~~f~rn~~hol 
asdeqpyellow~~~of~~o~~dimethylether,~p,6465”. (Found:C,72-0; 
H, 9% ~Hu0,required:C,72-O;H,9~7%.) (ii)~quinone(inm~~~y~~ 
with diazomethane (2-5 moles) and yielded the sang product as in (a). 

OxW&u of ,gzdnone (A). The quinone (5 g) in acetone (500 ml) was oxidized with a 
saturated !&ltion of potWium permangana te(145 ml) at room temperature. The product 



worked up in the usual manner gave my&tic acid, m.p. 53-54’ (amide, mp. and mixed mp. 
with an authentic sample, 102”; anilide, m.p. 81”) and oxalic acid. Oxidation w-&h alkaline 
permanganate, chromic acid or nitric acid gave the same results. 

3 (or ~)-M~PWU?Z&W q&one (A). The quinone (1 g) and distilled aniline (10 ml) were 
heated till a clear violet solution resulted. After cooling hydrochloric acid (250 ml; 1: 1) was 
added and the monoanilino derivative filtered off. It crystallized from alcohol as small 
violet needles, m.p. 180-181”. (Found: N, 3.6. C&H&N required: N, 3-S%.) 

Diuniho q&one (A). When the reactants in the above experiment were retluxed for half 
an hour the dianilino derivative was formed which crystalhzed from alcohol as bottlr+green 
flakes, m.p. M-169”. (Found: N, 55. C&&N, required: N, S*9%.) 

3 (or ~~o~~-~o~~~o g&wue (A). The quinone (1 8) and o-toluidine (10 ml) were 
heated till a dear violet solution was obtained. Hy~~~o~ acid (200 ml; 1:4) was added 
and the pinkish violet solid that separated was crystallized from alcohol when it separated in 
the form of deep violet tiny prisms, tap. X24-125”. (Found: N, 3.6. C&Hs&N required: 
N, 3-4 %.) 

3 (or 6)-Mormnethykm&to q&one (A). This was prepared by reacting the quinone with 
methylamine in the cold. It crystalhzed from alcohol as chocolate brown shining plates, rap. 
160-161”. (Found: N, 3.7. C&-13j03N required: N, 4-2x.) 

Mono-2 :4-&zitrophenylhy&azone of (A). The 2: 4-dinitrt@enylhydrazone crystallized 
from alcohol as tiny prisms having a deep chocolate colour, m.p. 169” (d). (Found: N, 1 l-8. 
C&H3407N4 required : N, II.2 ‘A.) 

Dis-rbazone of (A) 

~~~newas~byreiruxingtheq~oneinalooholwitfisamir#ubazide 
hying& and sodium acetate for 2 hr. It ~ from alcohol as pale yellow pris- 
matic needles, mp. 250” (d). (Found: N, 19-O. C,tH,,@,& required: N, 19-3x.) 

&Mel&z ~e~yi ether. The dimethyZ ether uys~ Bona alcohol as deep yellow 
rectangular tablets, m.p. 58-59”. (Found: C, 70-3; H, 9.6. Ct&is~O,+ required: C, 70-8; 
H, 9.3 %.) 

3 (or a)-MorwmiZh embelh. The monoaniino derivative crystallized from alcohol as 
violet-coloured small needles, m.p. M-185”. (Found: N, 3.7. Q3Hs103N required: 
N, 3.8 %.) 

3 (or 6)-Mono-o-tohridSno em&din. The o-toluidino derivative separated from alcohol as 
deep violet tiny needles, m.p. 135-1363 (Found: N, 3.8. C!&fs30sN required: N, 3-7x.1 

Mom-2:4-&itrophmylhydhone of en&e&. The dinitrophenyl hydrazone crystalked 
from akohol as chocolate tiny prisms, m-p, 167” (d)- (Found : N, Z l-8. CUHso0,N4 required : 
N, 11*8x.) 

~~~tz~t~ of the cob (B): agog. On lotion from water or refz&d 
spirit, the compound melted at 148-150” with efferwxemx (~hy~tion~. But on repeated 
crystalhzation from absolute alcohol the product obtained melted at 237”. (Found : C, 49-O; 
H, 5-O; OCHs, 8.2. Calc. for Ci,&sOis: C, 48.6; H, S-2; 0CH3, 99%.) It did not give 
Molisch test and the compound was recovered unchanged after boiling with 7% sulpht& 
acid for 2 hr. It dissolved in cold solutions of sodium carbonate and hydroxide from which 
itcouldbemcowxed ~n~hm~gd 0x1 acidification. The sodium carbonate solution is pale 
yellow&Ilgingtolight viOlet,Whilethe~lourOfthesodi~h~~&~l~Onislight 

yelloW. It had the following spectral absorptions: A,, 275 rnp (logo 3.8) (ethanol) &owhg 
a bathochromic shift to 310 w on being made alkahne with aqueous sodium hydroxide; 
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i.r. (nujol) : 292,590,624 and 6.59 cc. It gave the following derivatives : dimethyl ether, m.p. 
195-l%“; pentaacetate, m.p. 205”. 

Characterization of the leucoanthocyanidin (C). The leucoanthocyanidin was purified by 
dissolving in ethyl acetate and fractional precipitation with petroleum ether finally being 
obtained as a colourless solid (laevorotatory), m.p. 245-250”. (Found: C, 61-4; H, 5.5. Calc. 
for C1sH1,06: C, 62-l ; H, 4-8 ‘A.) 

Compound (C) dissolved in sodium hydroxide solution forming a pinkish red solution 
whichturnedbtownishredwithexcessofthereagent. Itgavenomarkedcolourwithalcoholic 
ferric chloride. With warm alcoholic hydrochloric acid the compound developed a red colour 
which could be extracted by amyl alcohol. It gave a crimson colour with vanillin and hydro- 
chloric acid. 

The acetate (acetic anhydridc+pyridine) separated as clusters of smallprismsfromalcohol, 
m.p. 185-187” (d). (Found: C, 59.6; H, 5-l. Calc. for &Ha401r :C, @O; H, 4-8 %.) Methyl 
ether (diaxomethane) crystalked from alcohol as colourless tiny needles, m.p. 168-170”. 
(Found: C, 65.4; H, 6-4; Calc. for ClsHaoOs: C, 65-l ; H, 6-O %.) Acetate of the methyl ether 
crystalked from alcohol as elongated flat needles, m.p. 203-205”. (Found: C, 63.2; H, 6-l. 
Calc. for &HUOs : C, 63.5; H, 5-8 %.) 

Potassium pmfznganate oxidation of the methy ether. The methyl ether of (C) (2 g) in 
acetone solution (100 ml) was oxidixed with ~te(3g)byrefluxingfor4hr. The 
product was worked up in the usual manner and gave anisic acid, m.p. and mixed m.p. with 
an authentic sample, 181”. 

Conversion of the Compound (C) into Pebbgonidin Chlorhik 

Theleucoanthocyanidin(1g) was refluxed with alcoholic hydrochloric acid (200 ml; 8 “A 
for 2 hr and the solution worked up as usual. The colour reactions and the chromatographic 
behaviour of the tlavylium salt obtained corresponded with pelargonidin chl~ride.~ 
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