


C 0 til L D t ---- - -- - - ----. 

lbe t- ,. • 'bl. 0 ,~ '-
pU1''''. Dr. • c. ...,' rTl'At Pta.b. (])a ... 

" • D. (CaD' >, r • .1., la'tonal Cbe1l10.1 r.bor ato.., t na, 

tor Ida 1 I.e U4 .pir I 

PI'OIN" I fit. 

lie 1. pa eh1 "- Dr. O.R. lUr t Dr. •• • 
D . • • &W~_ras. aDd • •• ..... to belphl 

• DI 'eDOOtlrAl II • 

t. .YeD ~''''IIl. 
Din fI, t10ul ea1 La .a_I''', " • pend"_ b1a 

\Ida work 111 tbe tOI'll ot • .-.la. 
faa. • ... ot ~1.a1. 'peG.' p~ 

Ul4 .P.C. • .. \tou ot tb.1a LaIlO,.. ~ are ,N hUT 
_._.1e ..... 

118 .iDoe,.. thaDk. an 4 to all h1a 

tor -'11- ..,... • 

OJ 
IIaNh • 

••• • ••• 



PARt 1 

pen 

,gli ENts 

Bxaamation or tbe Oo,..tl\\I8IIt. 
or Co.twa Root (,11 

(a) zoUGt .. and Abaollatt CoDtlluratlon 

p • I • 

•••• 1 

•••• 13 

•••• 14 

ot eo.tlo ACid • • • • fI'I 

(II) lDft. tli tiona 011 tt. Aloobollo 
Fraction of Co.tua Root 011 •••• 8& 

ARPI." 

PARi III 

Biol'.'le It.lationab1p ot t. 
COD8titueat. of Co.tua Boot 011 

Struet\lJ"e aDd Abaol"t. Cont1&uratlO1l 

•••• 111 

ot p belloW. • ••• 121 

St\ad1e. on tbe t.NOObeJliat17 or 
Deb1d1'Oooatu Laotone 

••••••• ••••• 

•••• 140 



• • 

, 

• •• • •• 
D tJ C I 0 

• •• 
• • ... ..... .... ... . 



la U. •• ot __ .1 •• ,. 10_, n 

01' le.. lDII ., ...... , ••• a'" _ 
ot Il 'un.l • lAM. ad • o baa 

I. plaD p ., know .. 901&'118 olla .... 

IdDed oalr" -11. I' •• _... .n 
ylYl4 101II1.1II ot ,be 

tlov.n alao tile tr J' or \be .... 'a'SoD 

•• baft an ... tale an..l'~ of • ~Iwa, 

• 17 III bla Ida_.,., _ •• _.4 p.' IIlter.' 

1a ..... " _SoIl t 'he tl' * •• a1&,So_ of 

,be p *.. • tbaa 0 a"Pled ... -

.. 1y_ vitia a'tMp_ to.ep ...... •••• • t ,be 

perlaba'l,e plaDta. 

MaD , ... 1 I" to aU _St .. ,.,1o_ of 

be .".. b' to 41' 011\ t • \be p ., 'b8u 

oo~_ aIl4 tMu pel' ao" .... after , .. tlo •• 

fa... r. htu1.l7. IaIo I.e.... u. 11_ 1 •• 
of ,_ ~ 110vlaI boo. Sa eoapiliDl , .. la, loll. 

(1) t 0 'ile Olla, 01. I b, 0114 •• 1ner aDd 
ftMa ( llab '._la toll). 

C) ... .. .. at1al ou., Vol. It .. B.a". 
(1 , D. a 'l'aId Co. 1M., _ rlt). 

(3) ,.al Put Ma\er 1ala1 by 'f.R. ~ •• 
..... 1' ~b '1' .. 1& JOIl) 
(186', 1abold Pw,UaiWtC Corpora'to.). 



\ \ 

V1U&end, \be oolov ancl , .. ,..r- a1aht .. 

Be diaoo.,.N4 tbat tbe • be toll... of .. 

'ne.t of ..... and .. flower. wtald .1.,. ,lieu 
&1'0_ to vate., to 0111 aDd t... l'vaa p .... 17 

o •• rnd 'bat .. 'iDa .f _la plaa' .1&1 ... .. 
, 

,be odorU.naa pn.o1ple .. po!"." 10lil ·vi Il va •• 

vh10h OD oooUDc OOJIII..... aDd to,..d •• !Dare 

... la'illa ot _ ~I", ¥.. aDd 011. 

Y _I' or .te_ " .. la' •• iIlUod._ 111 '.t1Ua' 

olrtdD ""tel' nelU .. ,.11t,.. 

1 

I.a. 17 k, "foN, .n t.. 1&1 

oU' 01' '.'hueal oil' Il ena.d t 

YOla 1 011 ob'-.. .., .t. dbt111at!o of p1.aa\ •• 

uob a ct.fia1tle ia.~ 17 SIlt to ._ • 

dia'iDe'loD ....... tlad oila t.. 111 ybl. 

ue ... 117 _ tile. tWU _1&tl11',. - p rldD 

are \be obar tuuti.e pro M . ot .. oit.. ,... 

b1a .... OD, l' 1 ....... &17 _ 111 1_. ia Mtlal. 

t1GD &lao ,be ftlat1le plad l1a 0 t.u.. .. _ • 
otbe. thaD clift t ate_ dlatlUatloa. 

r MiD ad., .. ,... t tJaU .. 1a .... 

8Sap11 1t7 or ~us.~ ._ of wrldq t 

18 .. aso ~ •• tilf .. tol7 tel' ..,. of \be 0111. 

:3-

• 



ill U. ._ of .... ou. wblob 00 kiD t" 
Ukel,y to h teo ~ , va .... tbe PN •• 1. 

to -. be .... ~1at ~I'" liMe 1. 18 ".14 
11 the ... ,sa .... ,. iIa tMb .. aral eoa41 l8a. 

Oa tbe ouael' ," I' Ul17 

,atbe e4 plall' _ter1&l, panloulaJ"lT t~W"t til 

tat. or ft1atl1e .. ly_b, vb10b oal, aa .. 1 .... 

tor ,be .... lal 011 "1* rUk or • 1 

al "atloa, 00...... 1D. tt. ~ hc1 0 :ro .. \e 1'1& 1 

aU tbe t"llM.. "ell., t ,be • U 

ta. aol_a' la properb' obo •• all ba 0 Ideal i-

, at. 1' •• ,..1»1e t •• ... e!aarao1iel'utl0 0 ... 

be prao'loall1 ....... 4 Sa _ estr. t. n 
w111 tbarete .. be I'.Mo4 .pl. 

pro ..... of .... 41a'111a S.a, ,_ 
""~Lea1 

•• f 

...... 'SOa, • ioIa dUt .. ioa y."a .... 

'.11' p~ tie. _ eaiaN, and • .,.a 1;0 b1a dq 

tile, GOut1'" 'be • a.t' ot, extl'aotioD of 

DAtv 1 peJ't ..... 

1a be earlr a' .. .t.., of • 

vaa ... vle... ..sal, to t_ 18olat1oD of be 111 

,be plaat __ 1'1&1 aDd de'.ftdDa'toll t Mil' 

obnlieal ,.penl •• aad '_il- .. &1 'loa &I ,. .,., 

_tel'1ala. 

4 



" ' 

With itle l8",._Dt. 111 tbe t •• bD1q •• t 

1aola'Joa of t_ ._t1t •• of ,be 0111 bJ y wa 

41.tillat1on, fnRlo tion and ebJ'o toll' Nt l' 

has DOwell poa.lla1e to 1801&'- the Y 10Ql coDlt1. 

t t. ot 'be .11 1D tbe ,1I1'e tora d alao .. a1Il t_ tr .. I'Ul\ prtno1plea of be oils. III addltlo .. \0 

.Ir datlona, tbe deDl1ft • or .p.o 1'0' p,.uta 

.. 1ft t UV and INR, wac v1tal ORD .... .p otlO8l'I7, 

II'. a' 11 be1ped ill e. alal1abiq U. .t;I'\.ldUh aDtI 

.tereooMldatl7 or 'ba •• 00Il8t1t ..... 

obt 

tbat 

4 flO Y&I'101ll ...... '1&1 0111 

INa' ~rl', or theta "'10 .. M 

DOV Nwaled 

olu. of 

00.,. • lIDo_ .. "terpeD014.... t.1' D014. U'e a 

olall t ooapo • tbe bul0 carbon ."le~ ot vb10b 

Call oo_ide d to e up ot 0" or N bop 

alt. t _ua~ &17 ...... 1a a bead to, 1 falbJo • 

III ,be pre ..... dl .. u.1oa ,_ .AII~"''' 

10_ of tbe collltlt...-u of 00' ~, 4 f 

nob of lu Clar., b, lov '.perat"" 

I· 
J 

.olYHt extrutloD proo"'GN uSDa ,.trol. .'M1' ( .. ) 

"Il dealt vlth. 



JIIJ1I1.1_.MII ... Clu .. , beloDl1lal to 

ta11F '00IIJI081 .' t la • \all, .,~. be1P1N1 .. t_ 

peHDIlla1,"" n. b1&b vi lar,. 1"&410&118 .... 

a" ,. arua a 01 el' ot .... 1 b1a1lb-

b tlover ..... eoltWi plult, looallT e. t k"'b' 

.,... a 11' ill U.laellle ... ValleT r bUr 

and 111 'b. b.1 liar .18 •• '10 •• of U. ........ lleT- It 

thrl.e. 1D _Sa, plae.. .. blrob 

v111ev. ,at 1 • r .... i.. boa lOCO \0 11000 n.1 

It lao,JIOVI ill tbe QP8. ",SoDa ot Jtu1u •• 11e, 1Il ,-
• ., .. bail' ~. b' t .M. the plall 

d101Dal p penia. baa Il V 17 

iD 'be iDd1&-- .,.. ot dlo1De.·.... I'. 
roeu AN ,aiD a tr ran prlllolpla. be 

t. .-' to ... eaported to Cb1Da lap .. to. bvD 

.. 1Doeiaa. 1D at .. pJ. •• 1 aDd al80 to. , .. 

p •• " 'ioa t .1lk ~ 10.. fa. ••••• 1a1 011 

ll'a1Ded 18 t roo" baa .tt...... 'be a'tell'toll ot 

~ •• Sa ID4 aDd 1. MUll _e4 Sa 

b '1l7. 

III .. PU' •• &1'10 I'''"~. 1ftl'l. 

to. enl' iGll ot tbe •••• '1.1 oU t , .. 

(i 



roo .. wl1 ... uta dl.'lUa'loD ot ,_ • 14 

WN 00 ~ .. " _ ...,. .rlll"!-' Ia. JielQ 

o"alMd .. 1t17 lov. fbe 011 baa ImDw 

to .. -1'7 rio 1D 

1a'lla Sa ..... _ ot 

1" tbi8... at 8OlftD' .xtraa1oD proo_v. u1Dlt 

PI'JIOlAa ., 1'.' be __ ,8 .\bel' and &1001101' baa 

lao .... a .. plo,.d. 

I appeaJ". t ~ ot 'be _1'_" 41d _, 

tll117 .,pNe1 t. u.. labile 'lIN of , Ill • 

• xV&ot1oll ... aDd.. .., pro .... SIlI. So_ 

ot u. •• _~ •• W tbe 011 to ..... 41.tl11 'loa a' 

te ra vee .. blah .. 11O-aooO/l1 • pN..... to 

eo llaot. dut."U t .'lena t lDol_1DI ta. , 1& l1e 

l . ato .... ,7,10,11 Conald.r tbe bol11D& pebta of 

,.. ".t tile ba'h t • • pe,..'1II'e. clariDa tbe cU.,1. 

lla'ion .. ' " ... Mill 210°, ".&4 SDa 1D 

• , ... ,1&1 po~rb.'loD 01' "_'urlq of t •• 

_'1'-'.. or ,tal. r.uoDt ,be 1Dtonaatloll •• "" 

tbe 00"'1'._'. reponed _ dUt.rea' WI' r. 1 • 

'7 

• o.n t 00.'1'&41011017 aDd ,be n eld., ra117 poo.~ t? t 10-13 



eo.t. IMt 18 tJPloal~ .&1 ble IDdtu 

raw ter1al • In tbe tlonal ObIaloa L I" 7, 

lieN tv 11, 1atere.te4 1ft It. 0\11" ob~.dlye vu to 

180 toe ,be •••• atl 1 011 lD 1ta tv 1 to aDd 

(I .-.rlae 1t. y lol.ll oouUt .. t • reali.le4 

t \be 1Il1tlal • t • t 011 Val 1 1 

Ulenolablla, tbI Uaod. ot .str .tion eaplo7*l b7 

to d SoD t t oU 

were tbe .t t lablle proc:lQOu tel' 1 .... &17 

to dey.lop & 101..- .-1' ot1on p~ ... t.IN -lDI aild 

1'.... Pol' tbU PVPO" pet •• bel' (40..800) v .. 

obo •• D 'enr tiDa v.. oanSAld out at 1'00II 

.. rat... lbe ¥bole pro.... v.. '0 de.1pe4 ,bat at 

DO .,_ tbe 0,.1'.'10 .aperature Val at e4 to 

.xe cl 40 ..t • 1M pro •• v.. ani. d out tbftnllb 

tbe p110t plaM.' • ulq .tallll... .t .. l operatjoul 

Ubib. a'riot .. t ~ tllN CIODtrol 7ielded 

.\11,* • be 011 vu oltta1Dltd ill 71e14 

., Irad. ba1r root. and 110"'._ 
troa t_ tal ( ~ II) yule'7 of roou. toll 

d 11 pr' 117 t • Ifta po~rlaatlo. 

or 1a 1A \be tON 1D Vb10b l' exs..t. 18 

Uut J'OO". It sa hDd_Dta1l.1 4Ute .. u hea GO.t 

roo' 011 lIolate4 ..,. aA7 ot tbe PNYiou _1'1111". 



t 1 

With Y1e¥ to G oMns_ MD1 of ~ 

eoll8 l'_at. of eo.' roo' oU •• i le, a p ~ , 

vaa Ullt1at.d 111 tb1 Labor -rr. If ol7s' 1lJ.De 

1 to ., tJlOa tbe 011 we" SoDl '1a1~ •• p ted b1 

coo11Jll tbe pe'nla •• ttler lut1on, of tbe 011 

.GOM 1.,.17 t O· aDd .uP. fbe N.14ualoil u 

t aM" with 0 _'10 alkali to t ids. 

\1' 1 011 'bull 0 • 

Oil 1.taa (II' Ill) 

.'ber____ (111), _Mee, • bar and 'baaol .. 

• 1u.m • ' __ IIAIIl.,jon ot • of •• 

t 10Da v enaaa.·· Pan I ot tbola .11 

ea1tl vl'la ,_ U1tlo 1 o ... w.u. ... ""lDa'tion ot be 

':role • r-M h SoD (J) anel _ ,bit 

va I' 1aIolula dI of __ 011. 

JIO. ,be Mr 1Daolubltl~.. old. ob aiDed 

fIG. .t1&l 011 '-7 ear 10D vl' loo.Ue lull • 

•• qui rpeale 14 Ue4 00.'10 14 ell 

11 la.d. P II ot tbIt .1. 4. 1. v1 

aM 801 fIIf atloa ot tb18 .014. 



.LO 

III tbe loobDla obtaSM4 tJro. co.tu. root 

011 • actus. _ p 10 pi' 'rJ bol, .tol, to 

"loll r ,be 011. eo.tol laotated by So_ 

vor rs IS .boYD to be a DOIl-bo ... 

(COllt 112 leu' 00. ,.) by OLQf!LC anal.7au. 

It. PI' • in ,.. 1 t~ t10n n he .". 

l' od.4atSoD to a ot 14. hoa vb1 eo.'1 

ao14 00 .,. 1aolated as a ~o. prod_t. 1'bi. von 
18 d •• orlbed ill lIb ot 'Ills t lla. 

biol_ti0 rela'ioDlbip 0 tbe yar1o .. 

ooll8tl-.._ of tb1a 011 us alao ..... bftnllbt OG 111 

,_ ppeDdlx. 

III ot tM tawal. coDllata ot ,_ 

p tSon or _DD- aDd diepox1d •• ot oo.teol1de &D4 

dlbJd aoat1JDDl14e. ... ooapo\D!a en Jhp& d vi'" 

a nev oorNlate t vi Ul ,.. oorrespond1D& 011,0 • 

t u.. 1IDo_ -POXF laoto I panheDOl14e, \b_ 

arri" at tbe abeolate oollt1l a'lOD ot p 1S4e. 

Wi til a .s..r to .1110i4 te ,be .tereo I'~ 

ot bJ'dN •• 'ua 1 ._. - 1 - J1J'&I ~ t.e, 

bydro '1011 ot dibldl'OdeQdroool' lao._ vu 

oani .. 0"'. !be 4ibro. au ,.. oltta1Md vas 

de a ys..v to ,.t tbe OOIl~ '-4 



11 

o 

W., lao. • reo. lliaiPr of 

he 1&ll'saP 18 _.va. 
'" ooa'''UJ 'to oar • ~a'loDl t i. 4 • • 1Hd 

nJ .. 4 oto_ vb oh v olt iDa4 onl7 in low J1e14 

oould DD\ '--la" 1ft p aob41tioll. lute • 

80_ o\IIU ... lcm& with a lara_ quantltr ot 

old1o 'anal wre to 4urlDl ,be deh74rob 'Soa. 

IV of ,be U..l deall v1~ an ............ 

00IIp0 e. 



1.2 

Bll'lllelS 

1. , '!fIle a_ 'la 0111'. Vo1.V, '-(1' ). 

• lt1nllraP au • IJldl Med10 1 PlaDl., 11'(1911). 

• ad 1, IDdlan Ka_1'1 M Ie, "01.1, 110 (leM). 

•• .1. C aDd P. , IDdian J01U1lal of MIcllcal 

••• NIl, 17, 811 (1 8) J R.I. .,ra, Irs4 no_ 
nruaa of 1n41., 4D9 (1 ,. 

• 1ldueSaM.." IfDtfllanD. DSa tberi CI n Ole, 

Yol.Ill, 10M (aN .). 

I. Y.k . ~ ••• MaDut '-iDa CbeId.8' • .!Q, '!31(1 9), 

•• t (1880). 

7. and 8.. ~. J •• 1.R., lQI, l66 (19&1). 

• t I. lap ,.u, 231 (1939>1 

• 

.• ,em (1888). 

Y. l . ~ .. , .1 •• Cbill. ta,.at 11'71 (1 

,.w. DeI_JLIi .. an4 J'elclate1D, Ber., ~, 

). 

, 87 (191.~) • 

11. M. P.o..n\l , Y. l'O\&t aDd ,. Sora, Coll.C •• ob.Cbe • 

Co \Ill., , (1986). 

12. L. Carabalo t B1ll1. , ,3fII (1 ). 

13. M. no.... ,V. liel'Ollt and .,. DON, Coll.C ... h.Cbe • 

Co .... , .. , a1 (18 ). 



1·1 

a t I 



1['· 
. ( . _ ..J 

eo. ua oU, .. \aiM. fftMI ,_ ,. o~ ,_ 

plam, (ClaJ' ), 'be 1DI '-

11 ea preYlo-1F e._i • 

.... ral •• ha _ b048 or eG~ Soa fou.... 

b7 N _ -,,., 41"u'1e aD4 M t wblell 

.. 00 tor poe1" r1e14 aDd ... b~aotol7 qaaU,,, 

o~ 011. 

P D eloped 111 0 1" tol7, vb1_ 
• .,10,. peUola e (40.eoo).. be .. lfta'. he ....... • 
lID. e .... ope _'iD '_.n' ... 1. d '- ...... 

C~ tP. "'I~U" 1". . '., ,lY11a1 _ 

hi rie14...... 1'101" Cl 11 J' of 11. beoil 

f.. the 011 0". bJ' 

Xl lao rn •• 1ed ,be ,N.. of tal ... 

t vb1ab aN .... n ... ill ua1a ..,w. 
be 11 1a ....... 1F rl. Sa Jaet.old. i-

t u. 11det & • ,.. r1a& 1&0 " 

l solate t • 'bia .11 tor' t1H' 'SM. 



1 £' . ) 

.,. o laYaa\lIa 10.. t ,_ OO_'l~"lU 

of Ual. 01.1 v _"l"hII~1l 1Il 'bia bora.",. lla1a 

wl'll do... " tbe pre.. , ""_1' 
AI or \b1a p ~ .. ,. 

't .t lid. aDd 

4nlY41~CIO ,. • were 1D1'ia11 , ."aiDed 1»1. .-

vla. Uq ot 11 a 0° aD4 .lfP. 014. WN 

... ~ct .., utrae\SDa vl\b 411_. kall. 

J'.aIt •••• ale .....,.., ot the,...14 1, 

p 1&111 lee_Idled, .. 1I'ra1011 arto .... t ,s. ... , 
It J, K. L, N.. (Cbart II I p. .J.O ). tM pre •• ' 

due - jeD • 11 OII1J'vlth 'be • 'SoD .f U. 

Fr SoD I, .1 __ v1_ • II1n 0 ,a'Nt. • -

beDu.. (C • III rt, pp .. !t4). 

_, \bI ~ear"'" .. 18_, ... 11_ 

.,10'.... ~ ..... l_DtUiei .. , '_lr ,,,1oal 
pro nta. aDd .,..u... 

ft. tiler _t1t ... 110 •• are, • C13- • 

c. - .t de~' De, SJarUod.uu. 
... u-to.,.. • .... lao aDd .-'1. All ,be .. 

..... .rIla.n 14e usa. F Mll' ,..,.1.&1 ,.nle., 
D •• 1'& _ prepar 'Mil of aut b1e •• n •• " .... 



·1 . J 
.L ( 



s. Jar and .14 •• 1111 tin 

..... ~d 1 Co. , 
.\lb~. ted l' '-. _ dla'111a loll 

I.ft 1 - .- 1 n ""1'1 .......... 
of •••• 1 aa,uo •• III boll. • 

t ... .. lela. Dia,l. 11a1 

¥ llablAt. \ba _ *Ii' ,to 
.1 f 1ll'lea 

naa _ Oil tlda 

011 baa ,JOYed of 

l.ter worw •• 

s.D ....... to .. 

011 with 

petJ018 ... r. ds..'lllad be 011 .. aer 

178-1 'I ., aDd iaela_ • 

a.p. 10. t ill lev,sa • C ...... _ 

iIola. be I 1& fl'o. 

,..ar. at iDI. ltd. 1u .... cl~_._1M 
••• cl1a'l11a'io of ,be 011.' _ • 

.. n IT. ... ••• -
orltieallJ' .,...IMel ~ oil, wbleb , 

• b.,. 
t 

1 .-

,be hal nn of l1ak • ,... 

laola 4 bJ' ...... 1011&1 _ • 

pIe_ of b .... ~II_. su_. -.mlt1. 



1 ~J 

" .a.l, de .,. 

001,, __ •• 
'fbi, t.aelau 

ot • ~.. ...t.... ., 
8 a pilM lad. 

• lettoy cU .• 'l11at D o._~ .... ,. 

........ 
o 1, 

• .,.h1Ua. 

,aNa, aDd Dta,_ 

l_ital ... It 

.., l1abed ia 0 

rUt Mlt.Wlww ... s .. lao'oM vu D!IIII.-b~ -.. 

0817 .,.\a111B1 1M_I. SaolA 

wr 

11 "b1oh 1S oun 1F I'1e 1a ~ .. u. • 

... ti_.U1O •• of ,.. tal -SC" of 

....... IdD .t ura' 11SM 1 .... .., .-...s.a. 
ol1al ot 

and .11If'. 

pe... ..1 loll f 

!Ida ...... vu to 

ou. 
add.' 



0 
0 
<X) 

0 
0 
m 

0 
0 
0 

-
I 
~ 
U 

0 
0 
If) 

o 
o 
o 
N 

o 
o 
o 
f'I') 

0 u 

I 

trl9 

969 

196 
996 

££1l 

(:v(:l 

(:9 (:1 

(:.l.£l 

6t7t7~ 

9~9l 

o g~~~==~==~~~-L __ ~ __ L-~ __ -1_-

j'() -
N -

-OC./) 
-z 

0 
a:: 
u -

m ~ -
:J: 
~ 
(!) 

<X) Z 
W 
-.oJ 
W 
> ,.... <X: 
3: 



4000 3000 2000 
'100 

60 

(a) 

40 

20 

FREQUENCY CM-1 

1500 1000 900 800 

N 

o 

700 

o 
100~~~--~---L--~--~--L-~~~--~--~--~~ 

w 
u 

80 

z 60 

;: (b) 
r 40 
:!: 
(/) 

z 
« 20 
a:: 
r 

o ,.. ,.. 
o \.: 100~--~---L~~--~--~~--~--~--L-~---L--~ 

80 

60 
( c) 

40 

20 

3 5 

o ,.. 
t-

7 9 11 13 
WAVE LENGTH (MI CRONS) 

FIG 2 . 

a) IR SPECTRUM OF DEHYDROCOSTUS LACTONE ( IN NUJOL). 
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b) IR SPECTRUM OF DIHYDRODEHYDROCOSTUS LACTONE (IN L10UID FILM). 

c) IR SPECTRUM OF HEXAHYDRODEHYDROCOSTUS LACTONE (IN L10UID FI 
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CHART No· I 

Scheme of separation of the constituents of Costus root oil 

COSTU S ROOT OIL 

CRYSTALS A 
(1·9 Kg·) ! Ch ,0 m a log ,aphed 

Consists mostly of 

i) Costunolide 

ii } Dehydrocostus lactone 

iii) Traces of other products 

WATER INSOLUBLE ACJDS G 
( IOOg) 

( 8 Kg.) 

Mixed with 4l petroleum ether (40-60°) 
and kept at 0° for 12 days 

r---~· · 

MOTHER LIQUOR B 
Kept in deep freeze at 
_ISO for one week 

CRYSTALS C MOTHER LIQUOR 0 

( 2·5 Kg.) (Material present 3'6 kg. in solution) 

~ChromatOgraPhed Step-wise extraction witll 
Consists mostly of aqueous alcoholic KOH ot"-

i) Dehydrocostus lactone 

ij) Costunolide 

iii) Other products in traces 

AQU EOUS FRACTION E 

Acidified 
NEUTRAL OIL F 

(3·3Kg) 

WATER SOLUBLE ACIDS H 



PETROLEUM ETHE·R 
FRACTION I 

(672g.) 
(Sap· value 26· 43) 

lChromato9raPhed 
thoroughly on 
grade I alumina 

Constituted of 

i) /J-selinene 

ii ) aplotaxene 

iii) other hydrocarbons 

iv) smaller quantities of 

oxygenated bodies 

CHA RT No.Jl 
NEUTRAL OIL F 

(3·3 Kg.) 

Chromatographed in one lot 
on 45 Kg · alumina 

BENZENE BENZENE 
FRACTION K FRACTION L 

( 3 3 5 g. ) ( 200 g ) 
(Sap.value 160·4) (Sap.value 161-4) . 

1 Chromalographed 1 ChromalOgraphed 

Constituted of Constituted of 
oxygenated compounds oxygenated bodies 

METHANOL 
FRACTION N 

(l60g) 
(Sap. value 174·9) 

1 Chr·m ....... 

Constituted of 
oxygenated bodies 

including a methoxy 

lactone CI6H2403 

m·p. 12S
O 

[ocJ
D 

+ 107'3
0 

PETROLEUM ETHER:SENZENE 
FRACTION J 

ETHER 
FRACTION M 

(560g.) 
(Sap. value 174·8) 

!ChromatograPhed 

Constituted of series 
of oxyg e nated bodies 

(370g·) 
(Sap. value 167'8) 

lChromatooraPhed 

Constituted of oxygenated 
bodies includ ing a diterpen i c 

01 co hoi C20H340 

m·p·135-136° i 
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CHART-HI. 

Pet· ether- Benzene Fraction J 
(500g.) 

I I CO ,o malog,aph, 

f--- - -l- ~ t 
ABC 0 

eluted with pet . ether­

benzene(35g .) . 

eluted with pet · ether­

benzene (2859·) 

eluted with benzene 

(40g ·) 

eluted with ether 

(55 g.) 

Idlhydrodehy1rocostus IOitone 

A4 
(Oxide) 

I fractionation 

~ A, ~ 1 
A2 A3 IQ 

CI 

I chromatography dlhydrocostuno llut! 

W 'i' 
C2 C3 I (d ihyd ro- d e hy d rocost us ACID COST OL 

(converting to (impure) 
lactone) Chromatography I 

lactone) 

Chromatography 
I 

f ~ ~ 
A5 A6 A7 A8 A9 

(C
I3

-ketone) l~- a (3-lonones) 
dissolved in 
alcohol and cooled 

~ ------------ l------- l 
AID 

(Ester m.p.294°) 

All 

° lHydrocarbon m·p·62 C·) 

~ 
AI3 

AI2 

(mixture of esters) 

Saponif ication 

A'4 
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CHART-IY. 

Fraction 8 ll50 g . ) 

I Saponification 

~-8

1 

--t\!J--------
Loclone mixlure B2 ~ 

t60 g.) B3 
Acid converting to lactone mixture Unsaponifiable part 

8 e 8 9 8 10 8 11 
\-- "f 

Oihydro-dehydrocostus 
lactone 

8 12 
Dihydro-de hydrocostus 

lactone 

86 

8 13 

8 7 

( 15 g.) (60g. ) 

I Chromatography 

" '" 
t "8 8

18 
B'5 16 High pr ... 8 17 I 

( C - ke Ion e, at & (J - I Froctionotion hydrogen.,1 
13 . ) ' f' tl lonenes saponl Ica 

814 

8 19 820 B21 

I Soponilicoti on 

~~ ___ --L----'~ 

8 22 8 23 
( Dihydro-dehydro­

costus lactone) 
(Alcohol mixture) 

824 
(He xahydro-dehydro­

costus lactone) 

Fractionation 

826 I Chromatography 

~~-------+~------~t 

8 27 
Dissolved in 
pet.ether and coot., 

8 29 B30 8 31 
Lactone mixture 

containing 70 % 

met hOlY lated product 

CISH280 

AN ALCOHOL 
8 32 

SOLI D, m·p . 184° 
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a) I R SPECTRUM OF CI3 KETONE (LIQUID FILI'y1) 

b) IR SPECTRUM OF 0(.- IONONE (LIQUID FILM) 
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FIG . 1. 

(0) IR SPECTRUM OF "COSTOL' (LIQUID FI LM >. 

(0 ) 

(b) 

( c) 

(d) 

(b) IR SPECTRUM OF TETRAHYDROCOSTOL (LIQUID FILM) . 
• 

(c) IR SPECTRUM OF COSTAL (LIQUID FILM). 

(d) IR SPECTRUM OF SELINANE (LIQUID FI LM) . 



Temp 200°; Succinic acid polyester 

of diethylene glycol 

Gas flow (H 2 ) 50 mljmin . 

FIG. 2 . GAS- LIQUID CHROMATOGRAM OF "COSTOL
I
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'It. _1 ilia poUl' aDd Ule .,-01fl0 roktlon of 
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coat1 .... b1' '.11_ U. Id.u4 -lUlla poiat v1th _ 
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.qppU.4 b1 ,. ... 1' .1Ilc1aobal1.). peo of 
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oonclua1 •• U pI'O'Ie4 tba .poXJd1bJclropaftbeDoUde I) 

bad ~ • .... le',., .. dihrd oat\llMt114. (XXVIII) 

at Cit ~'7 aDd CU •• 1a. ,be y- a .. I'lDC 1. vaufr • 
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oo.tuDoUcl. tbe • oon4ltSQu ft tJrult1e •• , aI 

the ra.ul'1aI PNt • alv.,. polJMrl .. d terlal 

.r 1&114 , ... ft',,,," 00 lt1ou. 

,be ad.Detl 4.'. lt v 0 en_ Ula' tM 

til's' .,18 ot pe .. MU010 &014 VU 01' vltb1D tln .. 

aiD ... vblle the 0"1' 1'. ulncl • boIII'. tor eoIIpl.etSoa. 

It vu 'b.. n oDal»la to. po •• ,bat ill .uoh • Cal •• 

.,aoepoDde _1114 be. lIT bolatAd. DB tbl. id •• 414 

DOt .. ' •• la11ae aDd •• a obro toanphy d14 'neU 

p .... oollPO • JaNa'1F. "'Il the '1'18 .. '1, ... 4 clo 1e 

tIo • SA .a' Ude wre IIOt &qUi •• l.. 1n ,_11' NaG.l.1t, 
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v .txture ot 1 rio x14 •• , ... 11 q~'1tT 
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aDd to 180late the prod_', sa Itate of 
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