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Th« fanily IUitae««« eonpritat about ono hundrod 

and fifty gonora with tixtom hundrod spoeios. Boeauto of 

thoir nodieinal proportios, thoso plants aro very wall knoim. 

Tho ordor Rutalot it foiaod by tho faniliot, Riitacoao* 

Si«aroiibaeoao, Mo^ioeoaot Bruooraeoao, and Cnooraeoao* 

of which only Rotacoao and Moliacoao aro known to contain 

coiiMrint. Alkaloids with divorso structural typos, vii. 

quinolinot furoquinolino, aeridino* quinatolina, protoborborino, 

it2»bongophonanthridino« aporphino, protopinot ote. aro 

roportod from this family. Difforont typos of eoumarins such 

as simplo eoumarinsf furan^coumarinst dihydrofuranocoumarins* 

chromonocoumarins and bis»eoumarins havo boon oncountorod 

in thoso plants. Beth tho classos of compounds* eoumarins 

and alkaloidst aro vory eharacteristie of this family. 

Lignans aro also isolatod* but tho numbor is eomparativoly 

vory small. Xn tho rocont yoarst tho rutacoous plants 

aro boing oxaminod for thoir chomical constituents in largo 

nuMbor. Tho work done on thoso classes of compounds is 

reviewed from time to time. Seshadri i& jl. havo reviewed 

eoumarins till 1970. But the reviews compiled by Pakrashi 

H J 1 . and very recently by Waterman £i jd* on alkaloids 

and eoumarins respectively »T9 restricted only to the 

Rutaceae family. 
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Th« ptmm ChlogttarlMi li«« only M W spteit* 

SiwittMii«> In "A <llcli«fi«iy of fliwoting plMits md f t ins* 

(J.C««flllU« t«¥iMd Ivy tl«K«Aiyytli«i»» 7tli od,, Ciwbfidoo 

tMivvvtity Pfott* i9i^)t g^^tfftwrl^ ''•C* toootlMr with 

ftitvktnlB ! • eUotltiod imdor Plindovtiaooao (Enfl , )* 

*««MWh«t litttitMdioto >HiiMn Riitoeoao Mid M»li«e»M*« 

C h l a g Q w l ^ mAt^mmlkm DC ( £ « t t XndlMI tatiniiOOd) 

i t • aodMr^to t lMd ttoo utth • tothwr ttiort^bet* Mid 

tfWMidino €iOMn« ctmmon in diy d««idiaott» fOMOtt thiwi^iout 

th« Xndl«n pMiintult and in CoylMi* whoro i t tttaino • 

l«r9« tiso* Tht wood i t ctttn eetoyiod to foldtn yt l l tw, 

dtfliMr in tho ttntto iMt with no di t t int t httHwood. I t t 

lustuft Mid tilvovgytin ^ivtt i t • tp te i t i pltet • t n g 

Indian o i t i t tn t t l woodt. In addition* i t i t ttyong, hard 

and hoavy, durablo to intact and fyngut attoA* Xt i t 

di f f icult to taw Mid Machine| bacautt of i t t intorlodiod 

And twitted f i lwrt* i t tiitnt woll and f ini^iot to a 

boautiful turfaea»takin9 a hi^h and latting polith. Xt 

can ba utad for a l l elatsat of finnittifo« oanallino« 

building tiabar and a vatioty of oUitr pttrpotot* Tho wood 

can cauta tkin aruptiontt ortbably baeaota of i t t a lka ldd i l 

conttituontt* 
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Fwtm tlM iMfk Mookorjoo ^tnd Bm§m iool«t«d 

•klnnianino (XXXX)« • fyvoqiiinelino and ono of tho moot 

tddtly dittHlMlod olkoloido. KalymoMMn and Pai^ found 

tho coi«avin« miaaaffin (n)« buft no altiMdanino ia foiwid 

in tho bafk fvon Madvaa* 

Um Ilk AI*^ iaolatod aantliylaUn (nx)» iianthoiiy. 

latin (IV) and T daaatliylaiibwoain (XX) fvoa tho hoavtMOod, 

Vffkoe and Sodteosa hava axaainad tha liaaftMoad fvon Madhya* 

Pradaah and ropovtod tha iaolation of jiantho]cylaftin« 

7*diaatliylaiabavoaint luvangotin (v)« ao«ttlotin dinathyl 

athav (X)» nodakamrtin (XX). okiMiaiiina (XXIX) and ita 

dtwrthoxy dorivativo (XXV), i^faQarina, 

^ t l i A1«^ havo iaotatad xylotonin (XV) fvon tho 

loavoa of £*jaelllillli« 

Boaa J l Mk* axaslnad tho gvm of CaAatan^. By 

tha aft autoHydrolyaia of tha fuai, thoy obtainad a da r̂adad 

9in, a atiQar aixttno eonaiotifio of Uam^inoaa, i>»Qataetoaa 

and thvoa othar adnor augava* Conploto aoid hydxotyaia of 

tho dogvadod 91M fumiirtiod Uavabinoaat iHialaotoaa and an 

uronie aoid fraotion. 

MuJtaKiav * ftom thia oioup had oarliar oxa«inad 

bark and hoafftwood obtainod fvon Kal^hat^i (Dhaiwav). Fton 

tha haavtwood. ha iaolatad ^4»dihydvoicy»9»i»ronyleinnaadc 

acid (XVX), akiaMlanina (XXXX), an alkaloid, in addition to 



CHALEPIN ( I )} R = H 

HELIETTIN I I ) ; R = H 

RUTAMARIN I I I ; , R = Ac 

XANTHYLETIN ( I I I ) ; Ft^=R^=H 

XANTHOXYLETIN ( IV ) j R, = H, Rg = OMe 

LUVANGETIN l V ) i R̂  = O M e , Rg = H 

DEMETHYLLUVANGETIN I V U i R̂  = OH, R2 = h 

MeO 

ALLOXANTHOXYLETIN ( V I I ) SUBEROSIN IVIII ) ; R = M e 

7 - D E M E T H Y L SUBEROSIN I IX ) ; R = H 

MeC 

MeO 

0 . ^ . 0 0 . / G 

AESCULETIN DIMETHYL 

ETHER I X ) 

NODAKENETIN { X\ ) , R = H 

e -PRENYLNODAKENETIN ( XII ), R 

OMe 

OMe 
COOH 

SKIMMIANINE (XIII ) ; R = OMe 

y-FAGARINE I X I V ) ; R = H 

XYLOTENIN ( X V ) 2 , 4 - D I H Y D R 0 X Y - 5 - PRENYL 

CINNAMIC ACID ( XVI ) 
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O ^ ^ O 

SWIETENOL (XVI i ) SWIETENONE t XVIII ) SWIETENIDIN-AIXIX 

0 - ^ 

HINOKININ ( X X ) 

ISOPIMPINELLIN ( X X I ) 

SWIETENOCOUMARIN-A( XXII ) 

B (XX I I I ) 

C( X X I V ) 

D ( X X V ) 

E( XXVI ) 

F ( XXVI I ) 

G ( XXVII I) 

H ( X X I X ) 

R 

OMe 

_y=< 

0 

OH OH 

_7V< 

^OH 01 

OH 

OH 

OMe 

t\ 

OMe 

H 

OMe 

H 

OMe 

OMe 

H 



i) 

MeO 
OH 

S)' 
SWIETENOCOUMARIN-I (XXX) 

6_/ 
SAVININ (XXXIII) 

COLLINUSIN(XXXI) 

OMe 

MeO' " y OMe 
OH 

SYRINGARESINOL (XXXII ) 

COOH 

SWIETENIDIN-B (XXXIV) (XXXV) 

MeO 

ALLO-IMPERATORIN METHYL-

ETHER(XXXVI )i 

R = OMe, R^= / = ( 

ISOBAKYANGELICOL ( XXXVII ) j 

R=OMe, R.= / \ 7 \ 
— ' 0 

(XXXVIII ) ; 

ARTOCARPIN (XXXIX) AVICENNOL ( XL ) 

R = OMe, R, = /[ i 
MeO 

OH OH 
OMe 

( XLI ) SIBIRICIN (XLI I ) 



th* ffoyifimt xtnthyletln (XXI)« MfitlMiiyt«tifi (XV), 

•lloic«iithOKyl«tiii (VXI), t*df»thyl»ubtto>lii' and twltttncol 

(XVXX). Prw the back Iw h«t iMl«U<l Mi«Unidin A (XXX), 

•fi alkaloldt • Ugnan hiaokinln (XX). in •ddition to tlit 

coyMClfis wtUm&tin (XI), eh«l«^n (X) «nd •«viH<HMfi*(XVXIX). 



B«e«ys# 9t om laWntat in wood irti«neliet of th« 

RiiUMM plMitt tAd la tMtifwatlon of Mnitiadar^t wotk, 

«•# h«¥« •xndMd tMtt bcfk M M P I M ^f C> l A a t i t i a X 

obtaliMd fvoi Adialninr (MahairathftM $l«t«) and Chann^MtnaB 

(Kamatirii Stata). THa baik ftea A«hal|Mir containad two 

kiMMii UgiMfitt cotliiMtiA (XXXX) and tyrinaatMinaKxxxxz) 

and alK known couMtintt tuteyoaiiio (VZXX)» lutaaarln (XT)« 

awiatanono (Xirxxi). xylotanln (XV), aotaylatin di»atliyl 

•thmt (X) and halialt in (X) havo lioan iaolatad. In addition 

to thoao« four na«f cottaarinti daMOthylliivanaoUn (VX), a 

pyranocotMMvin and fytocovMarinas oidotonoooiMavino A (xxxi) 
(XXIII) 

and a^hovo boon iaolatod* Xt alao 9av« atdLatonoooMMvin C 

(XXVUX). 

Tlio iMili fra« QionnapatAaai «a«o tutaiaafin ao a 

laajor eonatitiioNt toeothor with aubatooin (VXII)» oiiiatone* 

eouMrin A (XXXI) and a (XXXXI)» etialoHin ( I ) and ooiotanono 

(XVXXX). In addition to ttioao* tho follawiiio now eoMpoundoi 

awiotonooouMfiflo C (XXXV), 0 (XXV), E (XXVX), F (XXVII), 

H (XXXX), Z (XXt), a^pranylnodakanotin (XlD.and an 

alkaloid oidotonidin a (XXXXV) havo IMNNI iaolotod. 

Exaaination of tha hoartwood obtainod fvdM Ma^iya 

Pradaah rovoalad tho proaanea of tha knoiM tomaginot 

7.doMthylaiabaro«in (XX), nodakanoUn (XX), xanthoxylatin(IV) 

alloxanthoxylatin (VXI) 9n6 an alkaloid akinnianina(XXIX). 
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PISGU3S10N Ai& nmxLM 

(Di«t.A««MV«ti« Maharathtr* SUU) 

Cold •«lv««Uon of tho ponpatvod bork with acotono 

yioldod 0 yolloi^ih tytupy oxtract which w«« tttceotAivoly 

•xtroetod with htxano* bomofio, othor* eh|«yofoni and 

ac«tofio« Tha haaano-hantofi* axtracta showad oiailar 

bahaviour on TLC oiliea 9«l« Tho «oabinad axtroct wot 

axtraetod with oodiiai hieaYhonato. tho aodiiHi bicatbonato 

intolubla astract waa ehronatographad ovar a toliMn of 

ailica Qal using haxanof bontana and acatona aa <>liiaiit with 

Incvaaaing polatity* Each fraction wat aonitored on TLC 

Bt%6 aiailar fractiorM war a poolad and waikad yp to^athavi 

and aight cowpounda hava batn iaolatad. Swiatanoeomarina A 

(xxit) and B (XXZII) ara tha two naw couwirina, and tha 

following aix eoapounds ara known eouaarinat aubaroaina(vlii) 

nitaoMrin (II), awiatanona (xrXIZ), xylotanin (XV), aaaeulatin 

diaathyl athar (X) and hiliattin (X). 

Coaaomid 1 (swiatanocotHMrin A) cryatallitad aa 

eolourlaaa naadlaa fron h«>xana, ««p* 113 • C^6^^4^ ^^* 2&d)| 

W a a x . 1710 ea*^ «,l<»iina«tiiratad lactona). and iN 

abaoroUons at x f ^ ^ (lege )i 344 (4«4i), 940 (4«90), 263.2 
wax* 

(4.06), 296 (4«19), 332(4.85). Tha mn apactrun in CDC13(F1Q.1) 





Fi9*Jls B̂M op««tiuB of twiotonoeoMMfifi A (tolvonti CXI3) 

tmmmmmt^mmmmmm'mm^mm M I » » W W I M W I B I I ' I 
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CtMRdeol 
fh i f t 

Multiplieity No* of H. AosignaHmt 

1.70 

1.90 

3.80 

5.40 

6,30 

6.80 

7.44 

7.64 

7.70 

• 

t 

d(>7 Ht) 

t 

dOlO Ht) 

d(J^ HI) 

t 

d(>3 Ht) 

dOlO Ht) 

3 

3 

2 

Mo of •0^#2 

Mo of 00^2 

CH2(bentylie 
and ollylie) 

Vlnyllc H 

3-41 

3 « - H 

5 H 

2 » - H 

4.H 
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thoift th« ehortct'^rittic ptttotn of tiqntlt for • furono* 

eouatrint dovbloit {J^ Ht) ot 7.64 and 6«80t whieh oro 

totignoblo to 2**H and 3*»N of ftayon* A ooir of doublttt 

{Jm io H I ) at 7.70 and 6.30 conoapondt to tho 4» and > H 

of tho eeuaarin ring. Tho aothyl aiglota at 1*70 and i«90 

toQothar viith a broad triplot at &.40 (vinylie H) and a 

doutolat at 3*80 (bongylio and allylie aathylono) ropraoanta 

tha 3,3i-diaathylallyl oraup attathad to a arosatie ring* 

Tho lona ara«atie proton which it ooon at a tlnglot at 7*^4 

can b« aatignod to a 5»H rathar than 8»H of a furano» 

eoiMarin ring ayataa. 

Batod 9n tha abovo data two ttrutturot can ba 

tugfattod to CfltipOMnd U 

Tho angular ttnicturo it rulod out beeauta of tho 

gonaral obaarvation th;it tho 3**H of a angular furanocouaarin 

it aaon around 7*iO to 7.20. eoaparod with tho ehoaical thift 

of tho ta«o proton in tho linaar furanocounarina* Tho 3**H 

in eoMpound 1 it toon at 6.80 at in the cato of othar linaar 
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finranoeoiMtHfit* Tabl* 1 f iv«t th« etM«ie«l shift* of t«M 

of th« ftoyanocoyaiiup •fid t i i t i t W v«lti*«* Although to«o of 
13 

th« ecrlier w t k t t ha¥o dlttln^uiihoil tho linear and 

angular furanocouMrina baaad on tha fact that tha foiaav 

shawi a ehatactaristlt tand batiMMii >«a». 24a»24d and abova 

260 «• thara it no ahatp dlitinction hatwan tha ^«o typaa 

at it toon in aoaa of tha asaaplaa givon in Tahla 1. Ita 

Atta. apa«tfua (Fig,2) ahowa Molacular ion at tha baaa paak 

at n/a 254, and athar paaka at «/a 23»<ll»ift), 21i(M»i5»2e), 

iii-i99(M»n), m (M-n»2a) (chart i). Hanca eoapound i» 

awiatanocou—rin*A, can ba taproaantad by tha atru€tura(xxxi). 

jiflMmMWl I (Swiatanoefcwitin B)t obtainad as 

eolourlaaa priaaa fron haaana* ••?• i4ft? Cjt7^i^^4 (*• 204)« 

Its X^ apac^flya ahawa eharaetarittia band at i7i0 OBT* 
EtOH 

(<9^*untaturatad laetona) and UV abaorr>tian Xaax* ( I O Q € )t 

242(4a7), 248.5 (4.i9)» 26&(4.23)» aTi(4.24), 3i2(4.I2). Tha 

NMR aoactffun (fig*3) ia aisilar to that of tha awiatan»» 

couMrin A axtapt for tha •pptmf&nt^ of a thtao pretana 

aiqnal at 4*33 eorraspending to a aathoiiyl graup. and tho 

ditappaaranca of tha aroaatia proton. Nowavor* tha aignala 

appaaring at 8.30 and 7.30, which aro aaaignablo for 4^H 

and 3*-H. whieh aro ahiftad domnfiold by 0.5 to 0*6 ppa 

aa eonparad to tha NMR valuaa of 4»H and 3*«H of aidatanoi. 

eounarin A. It a^y ba bacauaa tha two protona aro at tha 

peri poaitiona to tha aathoxyl group showing aicinifiaant 

daahialding affoct. 



II 
TABLE-1 

NAME STRUCTURE 
CHEMICAL SHIFTS 

2 - H 3 - H 3 - H 4 - H 

UV 

ABSORPTIONS 

PSORALEN ^XO' 7 6 5 6-80 6 33 7-75 211 , 2 4 0 , 2 4 5 , 

2 9 8 , 3 2 5 

ANGEL IC IN 7 -67 7-12 

OMe 

ISOPIMPINELLIN 7 -59 6-96 

OMe 

PIMPINELLIN 

MeO 

7 6 5 7-0 8 

OMe 

XANTHOTOXIN 7-66 6-79 

SPHONDIN 7 -70 7-12 

e-36 7-78 217, 2 4 7 , 2 9 7 

6-25 8 0 8 

6-36 

6-32 

8 0 7 

2 2 4 , 2 5 4 , 2 6 9 , 

312 

219, 251 3 0 4 

7 -73 2 1 8 , 2 4 7 , 2 6 1 

3 0 0 - 5 

6-38 7 75 

J L-
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CHART 1 MASS SPECTRAL FRAGMENTATION OF 

SWIETENOCOUMARIN-A 

-C5H9 

-1 + 

I 
m/e 1 5 5 ( 2 0 % ) m/e 2 5 4 ( 1 0 0 % ) 

- C O 

-C4H7 

CHCH3 

- C H . 

f^/e 127 

- 2 8 

m/e 9 9 ( 9 % ) nn/e 199 ( 5 7 % ) 

-CO 

CH2 

m/e 211 ( 9 0 % ) 

- 2 8 

m/e 183 ( 1 7 % 

I 

1 
- 2 8 

m/e 155 ( 2 0 % ; 

m/e 171 ( 2 8 % ) 





Flc*3t NMa •poetrUB of owlttoiioeomarin B (tolvont OCI4} 

IS 

ChoMleol 
shift 

i.r? 
1.97 

3.79 

4.33 

5.47 

6.43 

7.30 

7.97 

8.30 

Multiplielty 

• 

t 

d(JW7 H I ) 

t 

t 

d O l O Hi) 

d 0 2 Hi) 

d(>a Hi) 

dOlO Hs) 

No. 

3 

3 

2 

3 

of H AstiQMMflt 

Mo of •CMO2 

Mo of •CM»2 

CH2 (bontylic) 

QMO 

Vinylic H 

3»H 

3«-H 

2»»H 

4-H 
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In tha M o a apotttm it ahawt i/o S M aa a 

•olacular ion, and othwr intanta poaka at 269 (M»i5) 

241 (M-*43), 7»{V^»), 141 (M^143). 

All tha abovo data ahowsthat aHtatoneaouaatin B 

ia nothinq but a •athony 8«datanocai«ayln A (xnxi). 

Fuvthor aupport to ahaw that awiotanoeouaarin B la 

5.•atho«y»ai>< 3,>>di»attiylallyl) paoralan, it haa baan 

convattad to tha opoxido <XXV) follonod by aUalina hyi ro» 

lyaia to «i«o tha add (XXXV). Howavar, If tha diaathyl 

allyl group ia aituatad at &»poaitlon aa in atloia«>aratovin 

•athyl athey^^ (XXXVX), no auah tranafomatlon ia antieipatad. 

QantnBrt I!* »•(>• 90»91* la Idantlcal with UV, 

XR and wm data of xylatonin (XV) pvovioualy raportod froo 

tha laavaa* 

Cemoatmd 4, ••p. 88®, C^&^^^j (ut 344).^ MX. 1730 

CMT^ «»P*ynaatifratod lactono). Tho NMR apaetrwi ahawa tha 

Pfoaanta of a 393»di«athylallyl Offoyp Cl.d? 9nd 1,75» 

(3 pretana oadi) to^athar «4th a doublat ^J^ Mg) cantorod 

at 3«2& and a bfoad triplat at B.19) atta^iod to §n arosatic 

ring. A throa proton aignal at 3.90 ropraaawta a aathoxyl 

group. A pair of doublot O l O Hg) at 6*14 and 7.54,baaidoa 

two aronatic pratana aa ainglata at 6.70 and 7.10* auggaata 

that tha oaapound ia aUboroain (VZXI), which haa baan 

iaolatad for tho firat tiaa fr«« thia plant. Hawavor, 



20 

7«»d«Mtlifl«iib«Y0»iii iMt bMfi rapwrtad by King at a l . . 
a 12 

Vrkac and Saaaasa* and Hajyadagf ftoa tha haaytwood. 

Zta fattliar itfantity la futtliag iMiififaad by divact 

coapailaaA wiHi an avtlMfiUa aaaplt* 

SflKflnLftt »«P«i04^ i t charaetariaad aa futaaarin 
<ZI) (by diract caapatlaan iwith tha atfthanllc aaapla and Mixad ««p« ] 

S a K t t n O t • • p a 6 3 < ^ * 1» Idanan^d at haUattin ( I ) , 

an laoaar of dial*pin, w ld^ ia pyaviaualy laolata^l fvm tha 
a 

laavaa* 
SStUaHOAJL* ai«P*i43^ i t ehara«tariaad at aatculatin 

a 
dinathyl atli«r» 

U n.padO® i t Idantlriedat aaiatanana (XVZII) 

and eonfiyaad by ttiiEad a* p. 

Tha coabiiiad athnwehlorofom astraet yiatdad twa naw 

aoiMMrtntt daaathyluvangatinCVX} and aniatanaeouBtrtn GCxxvnx) 

in additian t t thtat knann coapoandt (XX, XXXX* XXXXX). 

fifmflltltrt f - »•«»• 194-«S*, ^ ^ i ^ 4 CMT 366). Tha 

IR apactrtai ahavt bandt at 1790 (laatana C«0), 1650, i6iO, 

(aroaatit) , 925 «M**^ (aathylma dloxy ^roi^). Tha rMR 

tpactfiM ravaalt tha pvatanea «f t»a pratan aifnal at 2*94 

(banaytic aaihylana) and two aathaxyt oratifM at 3*70 and 3.95* 

A dOMnfiald two ptaton t r ip la t at 4,70 tan ba aceauntad for 

•ath/tana adjacent to mt oxyvan* A tiia ptoton aional at 6.04 

i« ateribabla to aathylana dioxy QCOIIP. Xn tha Im f ia ld 

xagion of tha apattma fiva aroaatie pxotona aft^—r aa broad 

ai^nala In tha rogion 6.57*6*80« 
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Xta pliyoioal and apoctrol ptopoytioa oatoblialiod 

I ta idonUty with that of o U^naii cottimian (XXXX) oaHior 

ffopoftod fffoa tha plant CJaaiaiithMa j f tUiOtt ^^* Euphofbio» 

eoao). 

Camommd io. etyttalliaad at palo yollow na^dtoot 

••p. IM^, Ci^Hj^O^ (Mt 408).)) liax. 3000 co*^ (hydroxyl 

fimetion). Xta (Ml apoottun ahowa charoctovlatlc alonala 

that aio eoMMn for totioHydfofiifofiiffon typo lignan having 

idantically aiabotitiitod phonyl gvoiapo* Thoa tha apaotrun 

ahowa a ainglot of four uathoxyl groupa at 3*fO« two 

•athylona ^roupa attaehod to oaygon funttion at 4»7i* Thoro 

aro two typoa of aathino protwiot a two proton aultiplot 

contorod at 3*05 < >CH piotana) and othar two protona 

•ultiplat tontoiod at 4,74 (honiylie and attaahod to oxygon 

>CH») baaidoa a four proton ainglat at 6 « M aecounling for 

tha four aroaatic protona* A phanolic hydroxyl (2H) group 

la aaon at 5.53 (aaehangoablo witti OjO). 

Fron tha abovo data it la oloar that tha two phonyl 

groupa havo to bo of tyringic acid typo» and tho lignan haa 

baan idantifiPd aa aygingaroainol (XXXXX) not ropprtod froa 

thia plant. Syringaroalnol haa boon iaolatod proviouoly 

froo tha bark of Liriodap^»on mUftfi*^^ 
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^i4"iaP4 '̂̂ ^ ^'^^* ^^* ^^ tpvctna thows liandt at 3300 

(•OH), i705£<[«e»(WiiiiMtitr«tttf l«ct«it) aiKl UV abtOTv^ons 

x ^ ^ (loQ e )t afta(4.36}, 2ytK4«37), 33rF(4.ooK u f<wM 

lander •tafidavd ewHtttiflns tryt ta lHi i t ««ii«Mttiyl •tlivrt Ump* 

X06»i0(r* and eiyttal l l i i * MiiMCttttAt • •p . iao* , «iliicli thowt 

tiM paf—m9 of • pliMoUe liy<ifOKyl «rtNip« 

Th« NMR tptetrua (Fi9«4) Indiai tM %M» vinylie 

piotofis M doiaklctt (J^IO Hs) «t &.70 «nd 6.40 in 

eonjtvictiofi «dth « S I I I Q I * ! at t.Sft for two wrtHyl groiioot 

tuggooting tlio (Kroooneo of • 2»a»^L«othylchioiiin ring* Thit 

i t fubttontiototf in tHo M M opootttM <Pig«5) by • toady 

lots of • Motliyl tadieol fro« tiio aolooilov ion (Mt 244), 

giving • IMOO ptk at w/* 231* «»hioh io in conoonanco 

with tho oxpoctofl frac^atntation of 2iSfc*di«ottiylchi ntna 

(Chavt 2 ) . A pair of doublott ( > io Hi) at 6,20 and 7.60 

wi l l account for tha 3- and ^ H of eoi«arin« A oinglot 

at 6*70 eon accoiMt oithor for S» or 8»H of a ehronono* 

eoiMarin. Tho diaaiieal shift of tho î ^proton of tho 

chroaono ring at «MI11 ao tho oounarin 4»H arv not 

doohioldod fafy any porihydrosyt group, indicating that 

tho hydro^fl io at ft»pooition and not at S»pooition. 

Tho NŴ  opoctrtHi of tho awtato (Hg«6) ohowc an 

additional signal at 2.45 for acotoxyl groitp. 
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CHART 2 MASS SPECTRAL FRAGMENTATION OF 

DEMETHYLLUVANGETIN 
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Fi9.6i NKR opttctvuB of d«MlferylltfVMi9«tin ncotato 

Ctotvontt OJClj) 

28 

ChMieal 
• h i f t . 

1.90 

2.45 

5.70 

6.22 

6.37 

6.94 

7.57 

Mol t lo l ie i ty 

• 

• 

l i O l o Hi) 

d O l O Hi) 

4 O i 0 Hs) 

t 

tfOlO Hs) 

No.of H 

6 

3 

A—iqiSiont 

-CMoj 

-ocoa<3 

3».H 

3»H 

4**H 

5-H 

4M1 



2y 

An odditiorioi support H«o boon providod by tho 

ptiyoicol pfoportlos of i ts aotlvyl otlior* irfiich oro ftdont&eol 

with luvongotln (V) ( l i t ,® n.paos®}. Honeo oonpound U i t 

choroctorlood • • dtnottiyllovonootin (VX)» o now pyronoeoi«orin< 

Cttopound 12 (SMiotonotoiMtvin G) obtoinod 99 b r i ^ 

yollow nootflooft • •p . 190^, C|yH^^o^ ifC 300), Xto XR tpoctmn 

•hoiii bonds at 3990 and 1730 oT^ ehorostoristU of olcoholle 

hydresyl and coibonyl functions tospootivoty* ond \N >^j^ 

( l096)s 235 (4.35), 244 (4«33), 276,» (4.41); 2a»(4«43)t 

3.12 (4.11K 

Tho NMR ftpootruM <Pl9,T) ojdiibiti||li typieol pottom 

of signals for fttranotouBorin* A pair of doitblots (JBIO Ht) 

at 8,10 and 6.30, eorrosponds to 4»H and 3»H of tho eoiinarin, 

and doublots 0 2 Hi) at 7.30 and 7.0ft for tho 2Mf and 3««H 

of tho fiiran rino« A throo proton* sional at 4.20 for a 

•othoayl 9roup and a sis proton signal at 1.90 suwoots tho 

prosonoo of two aothyl groups* A tnio proton sinflot aopoaring 

at 7.10 ronains to bo ascoywtod for. Tho abovo data suggosts 

i t to bo a linoar furanotoiMarin «dth a aothosTl ovMP ot 

deposition as tha «ha«ieol shifts of ^ and 3^H aro shifftod 

doiotfiold signifisantlyt as coaparod to that in swioton^ 

N (XXXX). 



FIG. 7. NMR SPECTRUM OF SWIETENOCOUMARIN-G IN CDCI3 
CD 
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Fi9*7t wm fto»«tfMB f»f MlctMHieoaMrin G (tolvwit C0CI3) 
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Ptftonooomifin miclouo with CMIO Mthosyl otfbotittiont 

on it oeeoiinto for twolvo eovhon otono* which iaplios to ohow 

tho ptooonco of 0 C^ ti^o choin* Out of tho fivo oaygonot 

throo ozo prooont in fwypnocounttin okcloton and ona in tho 

Mthoxyl Qvoiip* tho tonal ning o«ytM «ay ho nvoaont on tho 

aitto chain aa hydrosyl gtcu^ itn hands 9890 cn*^). 

Tha ab«rt Infofnation la <|iiito inatiuctiva of tha 

pvoaaneo of the atActituanta at holh S» and 8»f»oaitiona. 

Sinco all tha prctona of tho furonocouMrin afo aeccuntad 

fov, tho roaalnino daanfiold aignat appoaiino at 7*10 miat 

bo arising ftea tho aida chain pffctona «id not fron tho ring. 

Tho oloflnie iMotona atta^iad to tm aromtic nuclava arc 

axpoctod to ahow ouch a downfloid ahacrptlali* Thaa a aida 

chain of tha typo l>h-Ci«CHi«(Ma)j^ can ho pootMlatad. Tha 

chanical shift of tho two olofinic pictana la identical 

foaulting in tha appaaranco of tho tna ptoton algnal aa a 

aingloi. AnalCQCitalyt twc such olafinie protana in attocarpiir 

(XXXIX), a flavana.iaolatad fraa tha haaHwaad of MUMUOmi, 

hiitoganhyiltia. appear aa a ainglat. Hcwovor« in avictpncK XL). 
19 

a chroaanocoiMarint laalatod frca ZlOiSmKlMI jyl^ffFlWI 

(F.Rtitacaao) and having an Idantical C^ unit aa in tho 

proaant eaaa, tha two oloflnie protoaa arc oaan aa docblola 

0 1 6 Ha) at 6.9» and 6.81. 

Xta naca apactrun (Fig.S) ahpwa aolocMlar ion at 

n^a 300, and othor intonaa pooka at iĥ o SBft (M»1S)» aB2(ll»18), 
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171(M.n3) (chart 3). 

Xn viaw of tht data outlinad aî «va« tha eoanound la 

r»pfaaaffitad hy attuctiiff* (XXVZIX) and fiawd a««iatanoco«aMiiii G, 

Anothar eonpaund aaAatanacaMMtin H having va«affcabla al i^lari ty 

with that of awiatawMamirtn 6 haa baan iaolatad (for aora 

diaeuasiofi* aaa compound i f ) . 

Tha hieatbanata aolubla homna^bamana aMtract on 

Dtirifleation ovor a COIUMI of ailica gal gavo an alkal«id« 

swiatanidin A (XXX), 

CfflOTnifri 12 • • p . 158.89*, Cia^lj'^a (**• ^'^^^ 2^ 

oavt an oranga eoteyr with Dragandorff*a roagant indieating a 

poaitivo taat for alkalaida* Thia ia diaractariaad aa 

awiotonidin A (XXX) by i t a pliyaical propartiaa and diroct 

eoapariaon with tha authantic aaaplo ( l i t . ••p« 199^). 

fiUMltfWtlfln ^f thf IWirh f n a QwnniOitlOii dCamatak Stata) 

Tha eold aoatono axtroot of tho bark waa adaofbad on 

tha avtraetod barb powdar and auecaaaivoly oiitraatod in a 

aoidilat with haxanot banaona, othay, chlorofowi and aoatono, 

Tho hoxana and baniano ^xtracta ahowod aiai lar 

bahaviour an TLC ailiea got ( l t 9 aootonot baniana) and tha 

ooabinad axtraet on ehro«atographie aaparatian ovar a cotiam 

of ailica gat yialdod aavan eo^pounda (eoapounda l^ao)« 
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CoiK>oundo 14 to il wom idonticol vdth tho known coiMoriftot 

rutoMtiln (XI)t oubovotin (VXIX), oidotonooouMovino A 

(xxix) ond • (XXXIX) rospocUvoly» ioolotod ftOM tho 

oorlior ooiivoo* Qno of ttio otfiov tiawo ooiyoMndo (li»20) 

hot boon i^roctoriiod • • iooapiapinoltin (XXX)» o knoMn 

eomorin and otiiev two ooapoundo nm n t t d oo oiiiotono* 

couMrin H (XXXX) ond X (XXX) «ro tho now fwronecoMMttnt 

not onooontorod oorlioy* 

SSKOaUSAJA' "•!>• ISO* ^s diofoetoriood oo 

ioopiJifiinollin (XXX) idontieol in oil roopocto with tho 

oiithontic otfi^lo ( l i t , ^ ».p. i4».»i90**). 

fiflHtaitttJft (owiotonoo»«mtn H}* n«p« 157*58 « 

for hydroxyl ond loctono eotbonyl fMUfio totpoctivoly. 

Tho t9m ooootna (Pi««9) dioployo ^loroetoriotic 

furonoeotnorin douliloto (>iO Hg) «t 8.30 (aoi) 7.8d(4»H) 

ond (JN3 HI) 8.76 (3«-H), 7.88(2*»H) and on ofO^Uo 

pnton ot 7.48(STU)-A oi« proton oin^lot ot i«90 and o two 

proton tinolot ot 7.18 indieotoo th«t tho C5 unit, iMf bo of 

tho idontieol nottifo «o in owtotonooouMvin 6 (XXVXXI), 

i o ot Ci-8. 

On tro«t«ont with ocotie onhy^ido ond pyridino 

twiotonoeouurin H (XXXX) gavo o yollow cryttotlino eowpoynd 

dovoid of on ooetoxyl group oo ihown by i t s XA and Hm opeetra* 
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FlQ«9t V»m tpoetrua of tHiotoiieeoMMrln H (tolv»nt CCI4) 
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The product iMt rttiilttd Ifi tht lost of wtttr (or ACOH) 

during ttttyUtlon, to tho«n In its NW% tptctiua (Fl^.io) 

by tht prtttnet of only ont tttthyl 9f«iap (2*10) «nd a 

teittlntl atthylont group (5.25)« Th* two tthyltnic protons 

art tton •• ttporttt doublttt (J^16 Hi) at 7.00 and 7.7< 

and it in agrtoatnt with tht ttrutturt (XLX). 

Xto «ati iptctiuai thowt m/m 270 at a aolteular 

ion and otHtr fragpiint iona ptakt at i/t ie& (>Ui9)t 227 

(ll»43), 2i3 (il»87)t 199 (il»7i). 

S^im^mAJX> (awitttnoeouaariA Dobtaintd at a guait 

C2(/i|^Q5 (M. 346). U s X^ optctfua ahowa abaorption bands 

at 3400 (-0H), 1700 os*^ ««f«*unsatuf«ttd lattont). Tht 

M m sptetruB (Fig«il) shows a ais protons signal at 1.44, 

two broad doubltts at 4*92 and S.17 »\A a quarttt ctnttrtd 

at 6.X3 indicating tht prtttnet of a l,i»di»tthylallyl 

group. A singltt at 3.8S e^i bt aseribtd to a swthoxyl 

group. Thrtt singlt proton singltts tpptaring at 6.64, 

7.17 •M 7.37 can bt attributtd to tht »*H, S-H t^ ^W 

of tht eeiMarin ring. Tho apptaranct of a six proton signal 

at i«20« a broad signal at 3.20*3.70 inttgrating for ont 

proton and a two proton aultipltt at 2.2y»3.€7 suggtsts 

tht prtatnct of tnothtr C^ sidt chain. 

Of tht total oxygons two appaar in couowriA ring 

and tht third 9^ a »«theiiyl group* Tho rtaaining mqrgtns 

Th 5M^ 
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Fi^.Ui fJMR opoettifli ttf twivtwiocouMHn X (totvent OCI4} 
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aisptar to bt prtaant • • tiydroiylt (at thown by i t t IRt 

3400 etr^)t fovttifio a part •€ tHt Ĝ  tida chain* Tha 

charaeterittic atmiarifi dontetttt ara abtant and tha 

tlgnal at 7.3? inciieataa that 9M of tha tida chaiiMi i t 

at 0 3 pMition af a eauMriii maelaua* Tha pt—nn of a 

•athoxyl 9*m»p at 7»potition rathar than at 6 i t favourahla 

bioganatically* Tha abaonea of any uStiUk or attft eouplad 

tignalt anablat to thow that tha ttlbttitution i t at ^ 9n4 7. 

potitiona only, Thut a 2>3»dihydro«y>3f3^i—thylallyl 

tido chain aay ba pratant at C-4 of a eouaarin. Tha above 

data tiiggattt ttnactura (XXX) and (XXXa) to th i t eouMrin* 

MeO 

XXX XXX a 

Tha foiaav ttiMcturo i t prafonad on tha batit 

that 3»tiibatitutad i«l«»diaathylallyl eaiiirina (a««. Kylotonin, 

nitaaarin) hava baan ancountorod in MgfffiyWlt IM&tlilllJ 

and othar Hiitacootit plantt. 
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Th» cmpound iotm • dl«c»t«t« ( M I 430) at 

indieatad by i ts mR tpaetrm, which thaivt additional 

•ionalo at i«77 and i«90 duo to aooto«yl group* 

fHMlnttiffli flf ttii firwr trtitil 
Tha otiiar aoliiblo fraction wao ostractad with 9iK 

aquooua aodiuo hydfoxido. Tho alltaU avtract wat than nautra* 

liaad with hydfochloric acid (IGPC) and OMtroetod with othot« 

Solvont wat ttmtumd to oot a yuwy pgoduet which waa a 

fldxtufo of eoi>ounda aa shown by TljC(ailiea «ol , 2i8 aoaton^ 

bansonof and kopt aaioo« 

Tha alkali tnaolobla oth«r offtract on chroaatograpliio 

aoparotion ovar a COIUMI of aiUea 9al, uoin« baniano* atotono 

with incraasifio polatitft yioldod thtoo ooapotMida of whiih 

two afo now fwyanoeoyaiini* 

abaorstiona at 1740 (•O0)f 1640, 1600 ciT^ (aroMtie). Xta 

nm apaetfUM aiihibito fivo atOMtie pvotono in tho rogion 

7.acv6*75 and a tlngla pnton aignal apf»aafifi9 at 7«45 

can bo attrlbutad to tha AiwCH*, Tho two protaR? aingloto 

at 6.06 and 5*95 can ba aooignad to two aethirlono dioiy 

Qvoupt. A two pfoton doublet at 4.30 nay bo duo to tho 

aathylano attaohad to »n oxygon. A wiltiplat oontatod at 

3.70, intt^rating for a oingla proton, con account for 

•othino of AiwCHjf>CH. Signals appearing in tha yogion 
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3«i7«>2«S7 aay ba arialaf Aw to tho baotylie aatliylf^na 

forainq a pait of an ABX tifgl«tt* 

Tlia abovo data ato in «a«plata agyaoMawl, with 

aavinln (XXXXII) ( U t * ^ ••padft*) provioitaty virpogtad by 
22 

Lin j i j l * ffl«« tbo tioattwood of T^^wffiina SMXttScSKElkBk^lM 

(F. Taxodiatoao). 

icSMflglUB (iwiotonocoiMarin C)« ni«p« 196^* 

^ift^i/'d ^"^ ̂ ^)« ^ •**• ̂ '^^ ̂ *^ «,fWunaatuffatad 

laetont) and UV apaetsm >^^ (I09 € ): 243 (4.13), 249(4.i5), 

2 l ^ 4 a 0 ) . 2d9.2(4.U). 3i0(4,00). 

Tba NMR apactvu* (Pig. 12) ̂ aptayt ehayaetafittic 

aiqnala tihieh can ba attribiitad to tha protona of tha forano* 

counavin mictoya. Tho doublata (>I0 Ha) «t 7,74 and 6.30 Bf 

aaolQiMd to 4»N and %M, and doiiblato (^^ Ht) at 7,70 and 6.t0 

rapioooiKt 2*«>H and 3*»H ratpattlvaly. A lona aroaatie proton 

ia aaon «a a alnolat at 7«dO, Tho appaavonco of two oathyl 

ainoUta at 1*60 and i.40» and a aathylono and a aathino 

protona aa a aultiplat cantotod at 3*30 Indieataa tha praaanea 

of a C^ unit. 

Fwranooomarin alialaton aeeotinta for throo oayoona* 

banco tha fourth oityqon haa to bo ptoaont on tha aido chain 

aithar aa a bydrosyl troap or *i% apoiddo* Hawavort ita 
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Fi9« Ĵ 2t Nl^ tpootffUB of Mdotonoeouaovin C (solvont COCI3) 

1 1 « § • • • » » • • * « • • i » n i > i i « i M W i » i i i a « i » « i i i f c M » i i 

Choodeol 
•Hift 

1.40 

1.60 

3.30 

6.30 

6.80 

7.60 

7.70 

7.74 

Multiplieiiy No. of H AotigtiMnt 

• 

d O i O Hs) 

<KJ^ Ht) 

• 

d(>3 Ht) 

d O l O Ht) 

3 

3 

Mo of •C(M»)2 

M« of C(lte)2 

-CH2 (bonsyllc) and 
Mthino H 
3-H 

3»«.H 

5"*H 

2»*H 

4»H 

i i a « i > i i » » . » w . i » . w < — w 
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in tpoctMM lacks liydroinrl aboomtiofi. this wioQottt that 

thofo Blvht bo a tido thoin with on opoxldo ring on It* 

which it wibotoMUotod by tho Uoo of C ^ O ion In tho 

•aot opoctfiM (n^.iS). Tho chcidcal ohifto of tho nothylono 

and iMthino mrotonc ofo aopoavino in tho togion at that of 

•iidlar pfotono of oibiticin^ (XUX) and ioobakygolicol^ 

(XKXVXX) which havd idonticol.C^ unit. Its nooa opocti 

(Fiq.xs) ahowo bate poak at i^o 2fO and othtr poako at i^o 

2i2, i99, ltd, i7i, ii5 (chaft 4). On tho baoio of tho 

above dotot ttfuctiiro (XXZV) io ptopoood for mtotanocounafin C. 

dwiotonocoMMrin A (XHZX) on tfoataont with 

porboncoic acid «avo (XXZV) idonUeal (TLC and nisod ••p.) 

with iwiotonocoiiafin C« 

tiMUlHinil 111 O-'pronyinodakcnotin)» ««p« ili^t 

^i9^W^4 ^^^ ^ ^ ) * ^ "*** '̂̂ ^ {"OH)^ ITOO cn*^ « , ^ 

untatuvatod lactone), and W abooipUono at ^^^ (lo^e )t 

249.2 (4.23), 262(oh) (3«d6), 132(4«i«). Tho m\ opactiw 

(FiQ.14) ohowoi dottbloto O i O H I ) appoortng at 7.4(441) 

and 6.00 0*41) for counarin. A broad triplet for vinylic 

prcfton at 5*20 in con#unction «dth a docblot at 3.iT for 

•othylono (boncylic and ollylic) and two aothyl ainoloto at 

i.80 and X.6(6 ouQQOOt tho prooonco of o 3«S»diaathylallyl 

Orotap. A ainolot appoaring at 6.95t into9ratin« for ono 

proton* eon ba atti^nod to vi aroMatie proton.Tho prooonco 
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CHART 4 MASS SPECTRAL FRAGMENTATION OF 

SWIETENOCOUMARIN-C 

-C4H7O 

f"/e 199 ( 7 4 % ) 

-1 + 

m/e 1 8 4 ( 6 4 % ) 
- C O 

C3H6O 

; -CH3 ^ / e 212 (100 % ) 

m/e 172 (11 % ) 

with H transfer [| T i f H 

m/e 2 2 7 ( 6 0 % ) 

- 2 8 

| - C 3 H 4 < 

m/e 143 ( 5 % ) - ^ 
- 2 8 

m/e 171 ( 4 4 % ) 
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Fl9«l4t tmn opotifMB of ••^ronylfioddionotln (ootvont 0)013) 

Ch«RiC«l 
t i d f l . 

l .?0 

i ,34 

1.66 

i.eo 
2 - 0 0 

3,17 

3,40 

4*64 

5.20 

6 , (» 

6«95 

t . 4 0 

MuUlpl ie i ty No. of H 

• 

t 

• 

• 

0 

d ( > 7 H I ) 

d(JW7 Ht) 

t 

t 

d O l O Ht) 

• 

dOJLO H I ) 

3 

3 

3 

3 
1 
2 

2 

Aooi^ntnt 

Mo of (llo)7*C0R 

Mo of {ltm)x^m 

M02 of •C(Mo)2 
j t> 

•OH 

^ ofid o l l y U e ) 
CH2 (Bonsylie) 

•othifio ot 2*«> 

Vlnylle H 

%-M 

9->H 

4>H 



r' bo 

of tMO oxyooM in niMiiin wUiq^ •nA tho tHitd — • tirdtoKyl 

It bmrnt out frtu its Xfl 4ihtotr»titfi tt 33CX) ot*^* Tht tignolt 

•pp—tinq tt 1«20 tnd I/3'4 (j|t SH tt«h)| 3,40 (i|t 3N» JNT Ht)| 

4,64 (I. IH) tntbtt tt« to oeeoufit tho foutth oxyvon «t t 

ptft of tho liydvoxyitopropyl dihydMbonaofteon tyotou* 

Tht attt tpeetiua (Fif.iS) thowt tho aototultr ion 

(f/o 314) tt tho htto potk tnd othor frtguont ion pookt tt 

w/9 999 (M*<̂ i5), all (M-ld-lS), 3M(M*aa)« »ft(i^S») (ehovt S). 

Tho pronyl tido chtin con ohvioutly bo tt O»pttition 

tnd hontt tho towpound hot boon idontifiod tt fM»ronylnodo» 

konoUn (XIX). 

Prtttionttion of tho chlotofom ottrtct on t eoluon 

of tiliet 99l tffordod four now etapoundot 

CrWffffUntf M (tuiotoneoouatfin 0), ••p.lSO^, 

^17^X6% (MT 300). Itt in tpoctfiM diiployt ehtrtctoritUe 

band tt 1735 onT^ «»f-untttUMtod Itctono) tnd IN tototiuo 

1 ^ ^ (l09€ )t 242 <3««3, 349.»(3.86)» 263.2(3«87), 

27O(3.09). 3i0.b<3.K»« Tho ^MR tptotfun (Pi«a6) thoMt 

t thffot pfoton tinoltt tt 4.20 (•GMo) tnd tho ft«tinin« 

ti^nalt tro in eoaptoto eontontneo tdth tho tpootruM of 

tadotonoeeuMarin C (XXZV) oMopt that tho lono troBttic 

proton it tbtont. Tho only vorittion it that tho ti^ntlo 
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CHART 5 MASS SPECTRAL FRAGMENTATION OF 

8-PRENYLNODAKENETIN 
r>5 

m/e 2 81 ( 4 7 % ) m/e 201 ( 3 3 % ) 

-CsHgO 

-C4H ̂  HO 

^ /e 2 9 6 ( 1 5 % ) ^/e 314 ( 1 0 0 % ) m/e 259 (5 %) 

•^15 
(CH3)2 C = OH 

fT̂ /e 2 9 9 ( 6 % ) 

-C3H6O 

m/e 241 ( 4 7 % ) 

m/e 2 5 5 ( 2 9 % ) 

-C4H7 

m/e 2 5 6 ( 38 % 

- H 

CO - 2 8 
+ CH2 r 

m/e 213 ( 7 3 % ) m/e 2 0 0 ( 6 1 %>) 

- 2 8 

m/e 2 55 ( 2 9 % ) 

- C O 

1 7 2 ( 9 % ) ^ 
- C 4 H 7 

1 9 9 ( 3 5 % ) -4-
- C O 

m/e 2 27 ( 2 2 % ) 
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•pp—tinq at 8*1^ «nd T*Of f«r 4»H tfid 3*»H ar* tliift«d 

dOMnn«|d ky 0,S8 and 0.11 pp«, eonflvalng that tha «OMa 

la at S»ptaiii«ii« 

Tho aata apatttiwi tiMwt M. 300 and athar intatiaa 

paaka at m/w 28S ( l l» l i ) , 3»8<ll»43). 22»(«l»n , C4H,0), 

and iflT, Nanea tha Bi—pMrnl la chatattatiaad aa aidatana* 

coiMarln 0 (XXV)* Thm validity of tliaaa aaaiofMaiita ia 

ftiftliar atfquBiawtod by tlio chaatcal eonvaraiofi of OHiatano^ 

COUMHA B (XXZXI ) to D (XXV) Wf txoating tha foiMv with 

paibantoie adld* 

SMiotanocooMtin 0 (xxv) on tofltmino with iniC 

aquaoua aodiua hydrosido gavo an acid (XXXV), ••t>. i0O^, 

Xta NMR apaetvuo (Fig«i7) In aaotana* pyridino ahova aignala 

at: 1.97 and U4f ( j« 3H aa«h, C.4Mthyla), 3.44(t. SHt 

hantylie aoihylana), 3*97 ( j . 3H, -OMa)* 4.80 (bvoad 

t r ip lot . IH, MOthina), 5.97 ( i , >>i2 Ht, <»H)« e.«0 

(i l , > 2 Ht, IH , 3M0« 6.«7 (4, J^2 Hf, 0.H), 7.4? 

(d, J-2 Ht, 2«»H). 

Tha iodaaric eaapound (XXXVXZ) having aathosyl 

group at 8»pooition and tha apony C^ aida chain at S^-poaition 
24 haa boon raportad froo Thaf^oaa aawtMia, 

Coapttund aft. o«p.il8*« eharactariaad aa ehalaptnCX) 

( U t . ^ •«p. ii8®)t •n itcwer of hal iaUin, iaolatod aarliar 

f roM ^uStM at^iapMiaia, 







r>'.t 

fiqA^i tWR sp«ctii«i of niiotofioeouMrifi D (oolvont COCI3) 

ClitAieol 
sh i f t 

i«33 

Jl*5& 
3.16 

4*2d 
6.34 
?•(» 
7,62 
6.12 

F i ^ a t i mn 

U7f 
i .47 
3*44 
3.97 
4.80 
5.97 
6.90 
6.97 
7.47 

Mul t ip l ic i ty 

t 

t 

m 

• 

<l(J»io H I ) 
< i 0 2 Ht) 
d ( > 2 Hg) 
^J«10 Hg) 

Ho. of H 

3 

3 
3 

3 
1 
i 
Jl 
1 

Atti9fnont 

M« of •C(M«)2 

M« Of •C(Mo)2 
«CH2 bongylic ond 
•othino H 
OMo 

3.H 
3«-H 
2««H 
4»H 

•pvctxtNi of tho acidCxxxv) (tolvontt Aettono* 
pvridino 

t 

• 

t 
t 

M 
d ( > i 2 Ht) 
d 0 2 M«) 
d ( > i 2 Ht) 
d ( > 2 Ht) 

3 
3 
2 
3 

K>«ft «>«lH-<W<r— —iMW^BWi 

MO of (M9)2»C»GH 
Urn of (M9)2-C.0H 
CH2 (b»fitylic) 
•0M« 
•o t i lno proton 
<.N 
3».H 
P*H 
2*-.H 
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rnmami! H (owiotonotoMMrtw s), ««p.x64-46®» 

^i6"i6% (M. 2M) . Xto XH •hf&m% dbmnnUmm ot 3900 (•(»«)• 

Itao cflT^ «,|iimtotUMto<l lootono. and > ^ ^ (I09 e )t 

244.ft (4a6) , 248(4a8), aea.Mih) (3 . t6) , aoocs^vr). Ttio 
NMR tpootfvMi (Fl9«Jl«) oxhibtU two polM of doi*loto(J=in Hi) 

• t 8,09 (4*^) , 6.34 0»H) and 0 2 Ht) ot «.0S (9**H) oiid 

7.0F (3"*H) tuogootino I t to bo o fttriHociwirtn tkoloton. 

A tiiiplot ot 7.80 oocountt for tho otomit&o pfnton, Tlio 

•l9fiols at 4.40 («• iH« aotHftno), 3.8F (j|t >ff Ht^ boniyUc 

Mttiylofio) ofid i.TO Cj , 6H, two Mtl ir lo) indieoto tho 

pvoooiito of 0 Cĵ  iido oiioin. 

Of tho total eount for OMygowo, tliroo atooont for 

tht foraiioooiMar&At and tho i»ooonco of tho ro«aiiiiii9 onygwio 

ao hydronylo ia hofiio out by i to Xn apottiuo whtch oidiibito 

0>H atrochiiiQ band at SlOO ai^. F^rthar i t foiMd a 

tryatallifio dlaootato (••oaoft*. HT 3F2) indieattiiv tho 

praoonoo of two hydroHrl groopo* Tho wm apootnai of tho 

acotato (Fi9. l9) haa a l l tha footutoa of tho poront ooapoond 

and ahowt two additional ai«nalt at 3.04 and 1.76 duo to 

oootourl 8r«mNitt Tha doonfiold ahift of tho aothino proton 

by Uo/t pfm indioatoa tho proaonto of tn aootoryl groMp on 

tha eaibon baaring aothino proton* 

Xta naaa apootnai (Fi9«20) ahowa baoa paak at i /a 

187 togothor with oihar paaba at »^o 988, 273, 271* a60. 
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Fig«i8i NMR totctiua of MiiotonoeoiaMirin F (solvontt 
OM50»{yyridifio) 

Ch«adeol 
sh i f t . 

1.70 

3.57 
4.40 
6.34 
7.07 
7.80 
8.02 
8.09 

Mul t lp l ie i ty 

• 

d(J^r Hs) 
a 
d(JkiiO Ht) 
d ( J ^ Hg) 
t 
d(Jii2 Ht 
d O l O Hi) 

No. 

6 

7 

of H AooigiwNnt 

a«t2 of *(Me)2>G»0H 

-CHj (bensylic) 
•othino proton 
3»H 
3«-H 
^ H 
2»-H 
4-H 

Fig.i9i NMH tpoctrtai of OifitttnocouMrln E tcottto 
(tolvtntt CDCls) 

1.70 
1.76 
2.04 
3.42 
5.44 
6.39 
6.75 
7.50 
7.67 
7.74 

• 

t 
t 
d(JW7 H I ) 

d(J«10 HB) 
d 0 2 Hx) 
t 
d ( > 2 Ht) 
d(J"10 Ht) 

6 
3 
3 
2 
1 
1 
1 
1 
1 
1 

Mt2 of -C(Me)2-0/e 
-OCOCĤ  
«»O00CH3 
-CH^dwntylic) 
ntthlnt proton 
3--H 
3«-H 
5»H 
2«-H 
4.H 
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CHART 6. MASS SPECTRAL FRAGMENTATION OF 

SWIETENOCOUMARIN - E 

65 

f^/e 1 4 4 { 5 7o ) 

-CHgO "1/e 2 0 0 ( 3 5 % ) ^/e 172 (11 7o J 

'^/e 2 7 3 ( 3 % ) 

183-7' 

- C H , 

• ^0. 
•(CHjj jCsOH ^ 

nn/e 2 3 0 ( 5 7 % ) 

C H 2 - C H - O H 
H 

0 

m/e 2 2 8 ( 4 % ) 

C4H9O2 

Ti/e 2 2 9 (19 % ) 

-CO 

t + 
CHOH 

152 - C j H ^ O 

m/e 1 8 7 (100 % ) 

m/e 199 ( 1 6 % ) 

- C O 

CH. 

itm 
m/e 171 ( 4 1 % ) 

r^/e 201 (16 % ; 

- C H g O 

m/e 171 (41 % ) 

- C O 
- • m/e 1 4 3 ( 5 % ) 

CH = C H - O H 



By 

295» 230, 2 9 , 200, 19f, i86, i n and 115 (thait 6 ) . Thua 

tha eoapaund (andaftanoMiMavin F) haa baan i t i fwad 

attuetura (XXVX). 

Further avidanca in auppMt of ttrMctura (XXVX) ia 

obtained by the chaaical canveraion awletanateianrin C (XXXV) 

to E (XXVX) by tha traataant of tha foiMr with 1% oxalio 

acid aolution. 

T̂fM!tr*niff T (anlotanoeoiMaiin F) ••p«i7t»7f^t 
.•1 

««p«unaat«r«tod lactana) and > ^ ^ (I09 € )t 242.8 (3.a7),249.2 

(3«88>,24d O.90), 272(3.n)» 311(3.83). Tha Nm aoactfiM 

(Fi9.21) is alUa that of awiitonacoyarin F (XxVX)t 

asaapt an additional ai^nol ot 4.20 (QMa) and tha abaanta 

of an aroaatic pvoton. 

Thya atrueturo (XxVXX) hat baan aooi^nad to 

aidatanoeotaMrin F« Tho aaao apactrun ia alao in aiipport 

of otryettiio (XXVXX). ftirth»r« it foiaad a erratallina 

diaeatata landar standard condition*. Tho NMH spactrtai of 

tha diaeatata rovsalod tha praaanoa of two additional 

ainglats appaaring at 2.00 snd 1.77 astribabla to tho 

aoatexyl vroiip. 

2& Orayar had raportad tha iaotation of an iaoaoric 

furanocounarin (XXXVXXX) in which tha sathoxyl group is at 
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FIQ,21S âiR tpftctfu* of tidotanoeouMffin F 

CSolvontt 0MSO.pyrldln«) 

» 1 — i •»•§»«»«• 1 — i l ^ a M — W H ^ I — l ^ W W W * • — > — > • • W * 

Chaiacal Multiplleity No* of H AtslgnoNMit 
•hif% 

X.60 

3.53 

4.20 

4.32-4.60 

6.24 

7 . 3 

7 . W 

l y t a 
8.17 

• 

d 0 7 Hi) 

t 

• 
d( > 10 Ht) 

d ( J ^ H«) 

d(JN2 Hs) 

(K>iO Hi) 

6 

2 

3 

I 

i 

i 

1 

1 

M02 of •C(Me)2*0H 

•CH2 (bantyl ie) 

•OMO 

Mothino proton 

3»H 

3«»H 

2«-H 

4.H 



^1) 

8»potitiaii and a 2»9MilliydrMnri«>3,9»diMtlyfUnyl aitft chain 

i t at &»potiti«ii* THt • •o* i t cloto to that of tha alMivt 

furanocouaatin (XXVIX)» but tho otnvortion of twiotano* 

couMffin D {XX, y) to P (XXVXI) bf tho traataant with i% 

oxalic acid confiiMt tttiictuyo (XXVXX) acti«nod to 

fwiotonocoiMMrtn P« 

(twictonidin 1) obtainad at cototnrlott 

noodlott •«|i«it2*0 C^jL^j^x^ ^^ ^^^ lotpondt a l l t a t t t 

for alkalt&dt* Xtt in tpactno thoiit a iiiodin of hondt at 

39»5» i6iO» 1640, i«10, 1870* 1490* 1490 ttT^, which ato 

chavoctoHttic of d» and 4M9itinolciioc at wall at of a» and/or 

« oothoaylatod iiuifiolinot. Ftmhtr tho cafbonyl abtotption 

i t in tho region ittdCVidiO oi*^ abtoiiwd for qttinolonot with 

fioo NH 9roup« Tho Itfft tpoctrun in OMsa {f 1^.22) thowt a 

tinglo proton quartet (JN2 and 9 Hi) at 7*iSt a thioo 

proton maltiplot at 7*37»7«Q0 which con bo actignad to tho 

arooatic protont and two thraa protcnt tingtott at 4*00 and 

3«70 (t«o Mthosyl 9fMP«K 

Ccntidorins tho tpoctral infoniatian, ttmcturo 

(XXXXV) can bo octignad to awiotonidin B, Oxyganatian in 

tho 4»potitian ia in—an aaanp tha fUrcquinolinot and 

3^lkonyl*a«qainoloiiat of tho niitacoao* but twiotonidin A 

(XXX) and B (XXX XV) aro tha f i r t t quinolono alkalcldc 

with a tthonYl group at 3»potiticn. Howavor* Ziaglar 
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nq.22t NMH tptCtiiMi •€ Miettnidifi B (tolVMit OMSO) 

shift . 

3.70 

4.00 

7.<V7.J? 

7.65 

\ 

i^iltiplieity Me. 

• 

t 

• 

^ 

3 

3 

3 

1 

of H Attiqntfit 

ONt 

(Mm 

Ar».H 

Aip*fi 



P f ' 2 

26 
•nd IC«pp« Haw tatMHrlad tha aynthaaia af atviatanidUfi t« 

fiMrtmrttffn gf tht JHWUMMHI firtilnttf itm Jiitfnft Piitfnh 

Cold axtvactiofi of tha pai»<afad ^aYtiPoad with 

aeatana ylaldad a vaddiah aytuiiiy axtractt «Meh waa 

•ueeaaalvaly aitractad with hasanat baniana and dilafofoni. 

Tha hasana aMtvaat yialdad an alkali aaliibla 7 dwatHyU 
insoluble 

aiibaraain (ZX}« and ita/lMMlMMil iMft eantainad aanthaaflatin 

(XV) aa a aajar caapaund. 

EstvactioA of tha baniana axtvact laitH aquaaya 

aadiwi hydrmddd oava additional quantitiaa of 7*da«athyU 

aukaroain and a gvaay eoaplax Biitufia whicli waa not 

asoMinad. Hfdrochloilc acid (2K) aoltabla part of tho 

bantono oxtract lad to ttio iaolation of akianianina (XZIX), 

Colynn duraaata^raphy of ttta nautral banaana aslract ^tiw 

xanthoxylaUn (XV) and alloianthoiiylotin (VIX)» pravioiialy 

caportad fron tho bark of Xr^MfT^^Mf JMllfiillMi ^"^ 

latar on aa tha eoi^Mant of SnteHMfliP W l f t i i i l i 

haattNOod* Xn additian to thoto* a eoapound abtainad aa 

eolourloat naadlatt ••p*l9X^t la eharaotaviaad aa nodakenatin 

(XI) (lit J •.p. in-192^). 

Biagffitttc gffniltfiwUflni 

Tha biaQanaait of eouaarina ia wall aatabliahad* 

Xt haa baan ahaim that tha bioaynthoaia of tatballifaton 

involvoa tha jeilht hydroxylation of tha liiB|»^hydraxy 



l'^ 

einnaaic acid, its glueMylatian and aiibtaqiiant itoaari* 

aation to tha lJjr«eid« Pvtnylation can oeeur bafota or 

aftar cyeliiation of tha aeid* 2»4*0ihydroiiy»&»fMr«nyl 

einnaaic acid hac bean iaolatad froa tha haattaieod of 

ChlQWIYlWI WlflMtl^^ and ia not an artefact fro« 

7»d«Bathylaiibarca&n (XX). The fofiaation of tha furan 

rinQ froa •n iaopranoid unit haa bacn itall aatabliahad 

by varioiia aarliar vfotfcara* 

A niMJiWf of natural produeta with C»iaopranoid 

units aodifiad aa apoiddc and dial hava boan raportad fr«B 

ti«a to tiao. Howavar* tha co»oeciirfanea of all thaaa 

eoipcunda in tha taaa plant acauaaa eonaidarabla bi09anatie 

aignifieanca. 
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GENERAL REMAflKS 

Molting points ara tmeerraetod and hava baan 

takan in eaplltariaa. Ultraviolat soactra wara takan 

in athanol on a ^fkin»F.laar Modal 390 ap#gttopholawaf r« 

Infrarad aoactra vara raeordad aa nujol aulla untaaa 

othaivriaa atatad on a PafftiiA»El«ay Modal m ap«etro» 

photoaatar or Prnkif^^Umw Infraeotd. Ttia aaxiaa ara 

vacordod in caT'^. Proton na^iatie raaonanco apaetra 

ivara rooordad on a Varian T»60 spactvoHatara, using 

tatranathyt ailana as tha internal standard. Tho ehondCfl 

ahifts ara raportad in i scalo. Maaa apaetra vara 

raeordod on a Consolidatad Elaetrodyanavic Con^oration 

•ass spaetronator 2X<»liOi« 
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BKlUgtlftfl ttf 

Th* ocwdafd htttk of £• piiftiiia (3 kq) wot 

•xtroetod «rith cold Motono. Tho ostroot woo coneontrotod 

to o O M I I voliMOt aiaod with oidiotiotod ^ f k powdor ond 

voostrootod ouceoooivoly with hoxofio« iMfigono* othov, 

ehlofofoni ond oootono f yiold i9» ftt i2t 8 ond 9 «• 

of oxtrooto f«opoctivoly« 

loolotlon of twiotonidin A (sax) 

Tho liosono ond beniono oxtmett ohowod oisitor 

bohovioinr on TLC oiUoo 90I (lt9 o«otono»bontono) ond honco 

woro aiMOd togothor. Th« prodiMt (20 9) woo diooolvod in 

othor (900 •!) ond oxtroctod with ootiiratod oodiiM 

bieorbonoto ool«ftion« Tho oquoouo loyor woo no«itvoUood 

with 2N hydroehloric oeid ond oxttootod with othor. Tho 

othor loyor woo dxiod oivor oodim oulplioto and tho oolvont 

rooMVod. Tho tooiduo (700 ao) woo dtoootvod in bontono ond 

k o ^ ot vooa toaporotuio« whon pink cMboo oopofotod* 

••p. X9i»99^. Xt 90V0 on orongo eolei» to Ptogondotffo 

rooQont. ond idontifiod by ito Msp* ond aixod ••»• 00 

owiotonidin A (XXX). ( U t . ^ «.p«X98»99®) (Fovndi C» fti.iOt 

H9 ft,40t N, 5.S0. C^aH^i^^ vociuirod C, «i«20f H, S.aOt 

N, 9«90M;). 
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l«y«r was wath«d with w«t*v and th« vi^Mile l«y*Y dflod 

ov#r •ofttiai tulpliat*. Aaaoval of tho tolvont <}•¥• • 

guBMY •xtroct (19 9 ) . This m%% thon chtwitopypiiod 

on • eoliMn of • i l ioo 90^ (4CX) 9), And fractieno of 2S0 M I 

••oh woro collootody and t la i lor fyoetiont wofo poolod 

toQOtlioy* 

Fractiono l»6 (ft 9) eontoinod •ottly woaoo ond 

hovo not boon osaalnod* 

Fraetlono 7*JL0 (l«3 9) eiyttolliood •• eolourlooo 

plotoo froM lioiiono (0«t 9)1 ••o« VO^i^* 

m : 1705 CM**̂  (lottono • O O ) . NMR (CXt^)! 1.90 

(At 6H, -Cdlo)^! 4.90 ond 5 a 4 (two doiibloto, XH ooch, ^CHj), 

6*20 (fl, 3H, viaylie H)» 6.70 (̂ ^ > 2 l^» IH, 3**M), 7,54 

(j, XH» 8»H)t 7.40»7.67 (Jjft* » • ^M1 and 5i>H)) 7.<0 

(il» > 2 Ht, IHt 2*«>H). Ttdo woo ehoroetofiood oo sylotonin 

(IV) (Ut«^ ••p.91*) (Foimdt C* 74.70| H. 5.60. Cjjfi^j:i2 

roqulfOO C» 75.60| H» »«ftl5t). Fractions 11-19(0.^ g) were 
mixtures and not examined further. 

Proetlono acW92 (o«4 9) eiyotaltisod froa hosono 

00 eelottrlooo noodloo (0«2 9)* ••D«Xid^« Thlo woo idontifiod 

00 OHiotonocouMrin A (XXXX) (Foimdt C« 75.70f H, ft.43. 

htt^lJh roquiroo C, 79.d0i H, »«ftJU(). 

Fractiono 2ah9Q (0,ft 9) etyttalliood ao colourlooo 

prioM froo hoxono (0*4 9)* ••p.X45** and idontifiod ao 

OKdotonooouBorin B (XXXU) (F«iandi C« 7X.70| H« 5.70. 
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Froctiono 31*96 (0«S fi) novo • aisliiro of 

•iviotofioeouMflin B ond wiitiatin. 

Froctlont 9r*4i <0,9 Q) cfyttolliood froa bofiMHo 

•t pal* yollow pritMf •*»• M** ond liot ehoraetoritod 

•• tiAofotln (VnX) ( U i / ^ ••p. M^̂ Si*) (Poundt C« 73.40t 

H, 6.40. Ĉ sĤ Q̂} foqiiiroi C» TS.dSt H, 6*3»(). 

FMCtiofit 46»S0 (0,9ft 9) woff* 0 alMtufo of 

•lAorotin tutMavln which woio not purlflod fuithov. 

Proctiont 5i«79 (6,5 9) eryotolUood •• eolourtooa 

noodlot (9«9 g)f ••p«JU>4»lQft • 

nm (CDCl3)i 1*40 and 1«80 Ut 6H and 3H oaeh, 

Moj and AC of Cmjam)t 3.06 («• •Ql and CHj| of dihydt*.. 

furan rin9)t Ĵ *42 and 1,48 (j|» 3H oach* Cm^)^ 5a(V.4.70 

( j . "CHj): 6.10 (ii. J«lDand X6 Hs for vlnylU H)t 7.37 

(A, XH, 4»H), 7.10 (A, IH &»H), 6«60 U . XH« 8»H). Tho 

eoapound i t ehonototittd at tiitaaffrin (ZZ) ( l i t . n.p. 

10^105^) (Pound! C» 70.791 H, 5.50. Cĵ H^^^ raquiiot 

C, 70.79 f H, ».60E«). 

Praetiont 76^79 (n.4 9) woto not wotktd op. 

Fraetiont 80»88 (0.3 9) wort Aixturot and roptatod 

eryttallitationt ffoa btntont yioldod eoloinrloot noodlot 

(0.18 9) , ••P. 143*44*, mt 306. H u x . 1710 C^^AK.^* 

unsaturatod laetono). NMR (COClj)! 3.97, 4.00 d . 3H oaeh« 

t«fO Oilo)t 6.30 (it* J-IO HI. 1H» %4i). 6.90 (j|, 2H, 5*H and 

8»H), 7.64 ( i , J-10 Hs. 4»H). Zt «fat charoctovltod at 
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«««€ul«tifi d iMthy l v t l l t t (X) ( l l t . ^ • • o a 4 4 * ) (F^Mmdt 

C« 64«01t H» 4*7». C^x'*U^4 V * * ^ * ^ ^* 64.10| H« 4«899(). 

rr««tiocit t l - t S (o«3ft 9 ) f ^a l iMd ts eolourlcM 

nfdlwB (0 .2 9)» • • » • I43»64*t l i t S14. i> M X . 3400 ea^^C-O'O, 

1710 ea""̂  «tlSMmMttmt««f I««t0fi4). »WI (C0Cl3)t 1,37, 1.40 

( j l , 3H MCh. M« of - C ( M t ) j ^ } t l . M ( j . 6H, M« of •CCMo),. 

CH<Hj|)| l .a4 U l i , 1H« oMHtfiOOoblo t i i th O ^ , •OH)t 3.30 

( i « J<^ 1 ^ . 7H, bMttylle M«thyl«io)t 4.94 ( j | , I H , aothino 

of A r . O t ^ ) ! ».24 (J2i« 3H» toiaif iol "012)1 6.24 ( « , I H , 

Vinyllc H)t 6.«r ( j» I H , (M4|, 7.34 (Jl, I H , ttiJ1)| 7.50 

C j , IH , 4-H). T M t woo l<iontifiod ot l ioUottif i (Z) ( l i t . ^ 

• • 0 . 166*) (FoiffKH C* 73,60f H, 7.0r). 0^9^2304 roqulroo 

C, 72.60t H, 7 . 2 ( ^ ) . 

Proctlofio 94-96 (0 .3 9) wrofo not wofkod up. 

PfooUono 100»102 (0.26 9) oi»ioinod 00 eoloivloot 

lirioao* avO* 160*« i) sox. 173D» 1700 € • * * «9#«H«iooturotod 

loctono). NWI ( a i C l j ) ! 1.90 ( j , 9H, •CMoj). 6.43 {fi, > i n H i , 

1H« Si»H)f 6.69 (i|» JN2 H|, I H , 3««»H)f 7.80 ( A . 1 H , 9»H)? 7.60 

(j|» >>2 H I , 1 H , 3*.H)f 7.60 Q|« > 1 0 t^« I H , 4»H). Thlo MO 

clioroctoviootf 00 twiotonofio (XVZIZ) (^.o. ond a lmd • • o . ) 

( l U . * ^ a.i>« l#0i41*) (Foiandt C, 70.90t H. 5 .3 , C|6"l4°4 

ro'itiifoo C« 71.10f H* 5.20K). 
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Tho othor and obtotofora oxtvoeto ohowod tisllor 

bohoviour on TLC tilleo 90I (i«St8<5 oootono^-bontono) and 

ifofo aliwd* Tho oaablfiod oxiract (ao 0) «rat fractionatod 

ovar a eeluan of aiUca 9*1 (290 S Q ) * utin^ bantono with 

incfoaainQ portantaQO of acotono aa tt oluont* Fractions 

of 100 •!• aach wore colloctod* 

fractiona 1^36 (7 9) contaliiad futaMarin, eolourlaas 

noodloa* ••p« iOft̂ t aa a aajor coapaMnd* 

Fractiona 99^2 (i 9) wato aistiflroa of thioo to 

four eoapoufida. Attaapta to 9ot puro eoapoianda by ehronato* 

9raphy on ailiea 90I and alvaina eoluwi woro unaueeoasful, 

Fractiona 69i-07 (0.13 9) obtainad aa eolourloaa 

priino fro* aathanolt avp* 194<«9S^* Thla was eharaetarisad 

aa eollinuain (XXXX) (lit.^ ••0.195^) (Foundi C. 70«ait 

H, 4.83. C^xH^e^^ requires C, 69.90t H« 4.9Cti). 

Fractiona di^^l (0«2 9) «iare iiiiituroo of two 

coapounda as showed by TLC silica 90I (5t9& acotona»baniano). 

Tho aixturo was purified by passin9 it throu9h a abort 

coluwi of silica 90I (eluent bamene), Tho factor fMVin9 

fractiona yielded wore of collinuain« and the alowsr «ovin9 

fractiona 9ave eolourloss noodles fron bontono» ••o«l41 • 

characterised as aeaculotin diaMthyl other. 
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Frae^Qfit 8:^100 (0«i 9) affordad nora of aatculatin 

diwaihyl ithar (X). 

Fractions lOUlift (0*9 «) arystallitad fro« bantono* 

acotono vistufftt aa eelaittlata piltna* ••o.i99^. Tha eoaoound 

9ava no colour tdth alcoholic forric chloride* and viaa 

iddntifiod at d«MthrUiivano«tin (VX) (Foundt c, 69.30t 

H, 5.10. C^4H^204 roquirat C, 68.90t H, 4.909K). 

Fractiona iX6»ii9 (0.0» 9) wora sisturoa. RaehroMto* 

oraphy ovar a coluMi of ailiea QOI qavo b r i ^ yallow noadlaa 

(0,(M 9)t ••p«i90*» and eharactariaod aa oMictanocouaarin G 

(XXVXII) (Foundi C* d6.06t H, 5.4T. C^T^xeO^ ra<3uiroa 

Furthor fractiona ahowod no aaparation and tho 

colinn utaa oliatad with acotono« Raaoval of 9€9ton» qgm 

a Quoay product (ft §)• This waa than takan up in athar 

and wachad with aquomia aodiuw hydroxide (99$)« Aquooua 

layar was than nawtraiiiod with aq» HCl iiOSt) and axtracted 

with athar. Bthar waa raowvod and tha extract (0.7 9) on 

oaaainq cv«r a coluwi of oilica 90I oavo pala yallow noadlaa 

(0*11 9)t ••P* IM^, tt wat identified aa oyrinQiiroalnol 

(XXXXXX) (lit.'' ••p. 170^) (Founds C» ^.SOf H, 6.44. 

^aafW^ roquiroa c» $3«aot H, 6.a(X). 
Tha alkali Inaolubla extract (3.ft 9) waa net 

oxaainad further. 
Acatona extract containa woatly tannins and waa 

not examined. 
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A MiKtufO of d«Mflivyltivofiootin (0.05 9), dlMthyl-

•ulpiioto (0»2 al) and of̂ iydrono potootiiiB corbonoto (2 g) 

in aeotono (25 «1) woo tofliiMid for 12 hr* on 0 yfXet b«th. 

Aootono woo tHon rtaevod ond wotor (25 al) pouvod into lt« 

oxtroetod wltti othor ond wo îod with woter, Ethor loyov 

drlod (Nô SO )̂ ond concontrotod* Tho gunny prodbet eiysto* 

lllood froB bonaono In eolourlooo noodloo* n«p« 108^* Tho 

phyolool proportloo woro Idontleol with known eouMtrin 

luvongotln (V) (Ut.® a.p. lot*) (Pound* C» «9.62t H, 5.10. 

^15*^^4 'C^i*** Cf ^•TTi Ht 5*439(). 

ftgflilf if <lMfttiyUtfYinnliaJll) 

Otaothylluvongotln (0.025 g)» oootle onhydrldo(l «l) 

ond o drop of pyrldlno woro hootod on 0 wotor both for 2 hr. 

It govo eolourlooo no4idloo fro« bontono* «»p. 120*« 

AwffUifO Wm%tm%% KOnOnmO 'WV^iPf ^W&KmWnm .OOft iWtm 4M(* 

îrtMilign 9f tin friiH flfrWnttf fiai ChtnntgitfMHi (Komotok st.) 

Tho powdorod botlt of fi« Mrfflifllt (̂  kv) «•• oxtroetod 

with eold ototono* tho oitroot w«o toneontrotod undor rodueod 

prooouro, ond thon odoerbod on tho onhtuotod powdor (30O g). 

Tho bofk powdor woo oueeoooivoly fo»oxtr«otod with hoxonot 

bon^n«* othor, ehlerofom «nd oeotono to yield 90» 30* 80, 

SO and 30 g« of oxtrocto roopoctlvoly* 
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Tho he«o(io»lMAMiit oxirocto ohowod ti«ll«v bohavlour 

on ttC oili«« «•! COtftif vS oeotono^bontono) and woro mixed 

t090thor» Tho cortbAnod ox%f4«t wot ditoolvod in Mothanol 

(700 «l) ond kopt ovomiflit ot vooa toapontuio. Tho 

intoluhlo Mtorial MMtly wtwo ond t«rponoo (72 9) «foo 

ooporotod by fiUototioii. Tho aothonoUe filtroto of tho 

hoKonoobontoiio oxtioot contoinod 48 9. of rooiduo* of which 

10 9* woo fro«tionotod, on • eoltian of tilieo 90I (300 9). 

Tho eolyan woo olutod initioUy with bontono and thon with 

inereaoin9 pottonto9* ot aeotono* Fyaetiono of 200 nl« ooeh 

woio eollootod ond oiailor frootiono poolod to90thoy. 

Froetiono 1*7 (2.2 9) contoinod on oily aatorial, 

which wao not OHiainod. 

Froetiono S>X8 (3*7 9) woio 0 Mixturo of thtoo 

eoapoundo, and thoy woro furthor ooparotod by rochroaato* 

9rophy ovor o ohett eoluan of oilieo 9*i» which yioldod 

futoMivin and owiotonoeouaorin A, 

Froetiono 19*22 (0.15 9) obtained 00 yellow neodloo 

(0.09 9), ••0. 190^. XRt 1720 eo"^ («O0). tmikfiaoais^ 

mm (03013)1 4.37 (!• <H, two OMo)} 4,30 (j. > 1 0 Ht, IH, 3»H); 

7.04 (j[|. JN2 HSt 1H« 3*»H)t 7««? (i, Jii2 Hi. IH, 2«.H}* 

8,17 (4i J"10 Kt» 1H» 4»H). The conpound wao eharoetoriood 

00 ioopii^yinollin (XXX) (iit.^ m.P. 190^) (FounHt C, 63.20} 

H, 4.01. C^^^fP^ roquiroo C, 64.4Dt H, 4.1GPt)* 
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FroetioAo 2S»2t (0.S4 q) wovo a alKturo of 

ltopiii«>ifiallin and •MittamciUMnrtn H (xxix). 

Praetiona ai*a4 (0.1 9) ttyatalllaad froa bansona 

aa pala yalUw pvi«M« «•»• i8iy«»M .̂ M. 2T0, and idantifiad 

aa aMiatanoeetaMVln H (XXIX) (Pounds C, 7 i . 3 i ! H, s.3i« 

Practiona 31^40 (i«a 9) tiaro a«4>5aetad to ail iea 9*1 

celtMi cluroBato9tap(«y« viHieh 9ava I M M of aidatanoeouMffin H 

(XXZx}(0.2 9) and a oiaaay alxtuiot «^ieh atwwad a aixturo 

of oaapoimda an TLC ail iea 9*1 (i>9 aootona -̂banaana) and 

not axaainad futthar* 

Fraationa 4l»44 ( 0 * ^ 9) wora cimmf* •'^ puriCiad 

t9y fapaatad eolinn ehro«ato9raphy ovar ail iea 9al and PLC, 

uaing bansona and acatona aa aluant* Tho pyrifiad eoapound 

( 0 , i 9) «aa hoaogonooiM on TIX, but roaiatod ery«tall i* 

aation. Ttiia waa idantifiod aa awiotonoaouaarin X (xxx) 

(Poundt C, 69,3it H, 7.4». C^^^O^ raquiroa C» 69.36t 

H» ft J.U%). 

Fraationa 4ft»S0 (0.4 9) mm eoaplas aiicturoa. 

Furthav fraetiona ^ d not ahow aaparation on TLC (ai l iea 9al)» 

hanea ware not aaaainad* 

ftiflYlittim flf wltligfiimiTtn » (xxix)« 
A nixtufa of awiatanoeouaayin H (0,06 9)* aeatie 

anhydride (i*5 al) and pyridine (2 dropa) waa heated on a 

water bath for ft hr. Uaual work up 9ave yellow naedlee* 



85 

• • p . 2i6^ (docMp). Th&t ii#||imd w«s eHoMCtorltod • • tho 

dohydvotod pvodii«| (XU) (foiliiili C, 75.90t H, 4.53. C^6°^f>3 

foqili'ot C, 76a9t H, 4.7i9(). 

gtnttitf gf twifltniiii«iiteJL(»«), 

A aiiituffo of twiotofiocouMVin X ((V0& 9), aeotic 

onhydrido (i«5 al) ond pytidino (3 dvopo) wo* hootod on a 

wator bath for 4 hy. on lit utoal wofli up it QOVO a low 

•0IU119 solid (0.0S5 0) (Mt 430) (FoiNldt C« 66.9it H, 6.97. 

Cĵ Hgî Qiy roquixoa C» 66«97t H, 6«989iC)* 

Tho othor oxtraot (80 q) was t«k«n in fthov (390 nl) 

»nd oxtfttctod with eold oquoouo oodiua hyc^iddo (99(). Tho 

•Ikoli tolttblo patt wao noutralitod with hydvochlorit atid 

(99()» and oxtvootod with othor. ftaaeyol of tho tolvont gavo 

24 9« of Qumy OMtroot* and wao not osaainod furthor, 

Tho noutral oxtract on roaoval of oolvont oavo 95 9. 

of tho qmmt rotiduo of which 30 Q* waa chroaatooraohod ovar 

a eoluwi of ailieo 90I (800 9)* Bonsono »n6 l>onxono»a«otono 

aiiluroo idth iAeroaoin9 polarity woro uood ao oluonts* 

Fraotiono of 900 al. oaoh wora eolloetad, and oaeh fraetion 

fltonitorod on TLC« 

Fractions 1«^ (10 9) waro oily in naturo and not 

oxaainad. 
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Fraetioiw &»• (4 g) flbtaifi«tf «• ytllowlth solid 

•ffyttalUtod ftm bongont in yollew ptitm (3 Q)t n.p. i45^» 

«nd tho eoi^Miand «•• «h«ro<toyiiod •• Mvinin (XXXXIX) 

(lit.^ m.o. i46^) (PoURdl C, 6S.7»t H, 4.70. C2c/*x6^6 

rtqiiifot Ct 68«0Of H* 4«Vr()« 

Prootiont 9»X4 (0«S Q ) eontainod twiotooocoiMHirin B 

(XXXIX) a« • «ojor coapound. 

Frottiom 19»X8 (0.9 9) Cfyttalliiod fvoa bongont at 

coleurlooa noodlot (0.5 Q ) » a»p« 156 • and tha coapound waa 

idantifiad at aidatanoeouaarin C (XXXV) (Feundt C, 71.n2t 

H, 5,16* <^i6^i4P4 roquitaa C, lUlOt H, 5.2(K). 

Fraetiona i9»?4 (o«4 0) wart aixturaa of haliattin 

and tMo othar ainor eoapounda which wmf not axaainad furthar. 

Fraetiona 2&»34 (O.i 9) w^f purifiad by paaaing 

through a aoluan of ailiaa gal uaing aoatona^bantana (2i8) 

aixtura aa aluant* Tha eaapound cryatalliaad froa aathanol 

(0.06 g), a.p. i94i^ , «)j, ̂  X30 and waa found idanUcal 

with collinuan (XXXX) (Ut.^^ n.p. i950) (Foundv C« 69.70t 

Ht 4.76. CjxHj^^ foquiraa C, 69.90t H» 4.90^). 

Fraationa 35»3F (1.5 g) wara eoaplax aixturaa of 

four to fiva coapaunda. aa shown by TIJC ailiaa gal (it9 

aaatana bantana). Mtaapta to mtrlfy thaa' «»ara unaucoaaaful. 

Fraetiona 38»4a (2.1 g) wara aiaturaa with vary cloaa ^f 
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vtliioo 00 shown toy TLC oiUeo «ol iapvognotod with 39̂  

oxoUe odLd (i.ftiS.ft fofn»itognion»)« Thooo novo 

punfiod by oitbiooUna it to o iilico 9«1 colian 

chTMiito^yoptiy^ tho fottov aovino fluototoont eoapound 

otoiainod oo eolouvlooo noodloo U « Q ) aoltod ot i79<40® 

and woo not chomotovliod duo to inouffioiont quantity. 

Tho olOHor itoHno ooapound oiyttoltiood as eolourloot 

noodloo froai hoiiano»bontono odxiuvot ••p* liX^* This wao 

idontiflod 00 S-pvonylnodakonotin (XXX) (Foundt C, 72«90t 

Ht 6.90. ^49*^2^4 roquivoo C, 72«60t H, 7«09()« 

Fractiono 43»4ft (X*2 9) m»f 0 sixturo of 8H»enyl«* 

nodokonotin snd OHlotonono. 

Fraotiono 46»48 (o«2 9) eryttolliood at eotourlott 

priontt ••p.idO*** and tho eoapound tvat eharaetoritod at 

owlotonono* 

Frootiont 49»M (0«30 9) eontainod tHiotonoeouMarin H 

(XXXX) at tho Mjor eoapoynd. 

Fffootiont S5«*dO (0«i 9) on puflfleotion ovov a 

coluMi of tilita 9*1 yitldod t«dotonoeouBavln G (0.03 9). 

Tho coluan wot funhor oltttod with atotonot «#ileh 

90V0 &*2 9* tf fotiduo «Mlch thowod no toparation on TLC 

(tilieo 9tt, with varioiat tolvont oyttoao). 

Tho ehlorofoia ostroet (iO 9) was ohro«at09raphod 

on a eoluMi of oilieo q9l (200 9) utlng bontono ond 
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b*ns«iit»«t«t4fi« nixiiirtt with inerMting polatity «• 

•luont* 

Qialopifi (0*79 o) , tnlfftwMiM (1*2 g)t thMt 

mm eeiMMriiitt i«iot«fM>«ouMriii D (0.5 9 ) , tivitttno* 

CMstrifi B (0*4S 9) and twiotontCMMrin P (0.85 9) «f*r« 

itolattd in addition to on olleoloid oi^otonCidin B (0.35 9 ) . 

Si»iotonocoi«Mirin 0 (0«9 c) wot obtoinod 00 eolourloto 

noodloo froa bontoiio* ^ . P . 190^ (MT SOO) (Poimdt C» 68.40f 

H, ft«I9« CJ^TH^^O^ roquirot C, 68.dOt H« %.9»h 

SMiotonidin B <0«35 9) eyyotolliood 00 eolourlooo 

light noodloo ftum tho honsont»oe«toiio aiiiturot ««o« 182^ 

(M« 205). I t 90V0 on oron9« eoloitr with Ovogondorff^o 

ffoo9tnt indicoting 0 pooiUvo toot for olkoloido ( l i t . ^ 

••p« 1B2^} (Foundt Ct 64.40f H» 5«30t N« 6«dP, C ^ i ^ l i ^ 

roquifoo C» «4«40t H, »,36t N, ft.tOK), 

SnAotonoeoiworin E (0.43 9) 9vyotoltiood 00 eoloufw 

toot pvi iM ffoa oiotono^bonaono aixttnrot oi.p. 164i*66^ 

( H ! ai3) (Powidt C, 66.43t H, 5A9* <^16*^U% foquiioo 

C. d6.70t H, S,909()« 

Swiotonocoynrtn P (o.B5 9) ohtoinod 00 polo 

bfown priiso froa honoono^ocotono aiHtifOt a^p* 178»7f^ 

(MT 31S) (Foiindi C. 64*38f H« 5.70. C ^ T ^ ^ ^ toouiroo 

C» 64,20t H» &.709^). 
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Mtttntff i 

A Mlxtuto of mA9i%9memmnin E (o«07 «)• tcotie 

onliydrldo (1.5 ttl) and pfiidino (2 drops) wat heattd on a 

waitr bath for il hr« Tho uoual work itp gavo eolourltaa 

ntadlot froa ttothanot in quontitativo yiold» a.o. 106°» 

Ln f tiltiiUH 
A aixtuvo of twiitonMouMrin F (0.05 o)* acetic 

anhydride (1 • ! ) • pyrid&no <2 dropo) wat hoatod on a water 

both for 9 hy. Tho product cryttalliood at noadloo fras 

btntono in oitantitativo yioldti ««p«X45^. 

jwtrtuMiffnwMTln ff (PffllY) 
A toliiUon of (XXZIX, 0,08 o) in ehlerofom (3 al) 

wot added to an i^^eold toliitiofi of poibontoic acid ) 

(0*0i5 9) in OCI3 (3 • ! ) • Tho reaction atntuflo was kopt 

at O^ for 2 d«yt« Tho oiicoct of porhoncoic acid was rtaovod 

tff wathino with im oquoout Ha^O, (3 d ft al) and finally 

with wttor (2 « 5 al)« Tho chlorofota laytr wat dried 

( N a ^ 4 ) and evaperatod to drynoct. The product cryttaltitod 

froa bontone (o.Qi5 9)9 a«p» 190*« a*a.p« undepretsed with 

the natural taaple toiotonoceuaarin D (XXV). 

Siailar opMidation of twittonocoiaMirin A (XXZX) qavo 

a product identical with twietenocouaarin C (XXXV). 
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ftfliwtirtffl of tnjiltniwitfln P (?PtY) iff 

Sid«itfioeoi«MifliA D (0*01 9) and 1% oxalic aeid(& lal) 

woro fOflttJiod fwr 1 hv » tho eloar solution eooltd and 

noutralitod with oquoout NoN0D3. IY10 whito ofoeipitato 

was filtorod /ind ovyttallitod ffo« aittHanolc m«p. 178^« 

•isad tt«p*t undopiotaod with tho natural taaplt of 

•wiotonoeouMvin F« 

HftolYiit ftf nditiMfiflMiirtri P (IWY) 

Swdotanoeoumrin D (o.i 9) and lOiS aquoout NaCH 

(25 at) vfofo vofluatd for 4 hr« and eoolod. On aeidifieation 

with HCl a whito solid ofatainod which was eryitalliood froa 

•thyl acttata in colourlooo priaat (a^p. 160^) (0.07 ci). It 

was eharactoritod as tho acid (XXXV) (a.p* 160^) froa its 

Mim tpoctriM* 

PMfiiUon tff ttw luiiliftrt glrt.a4nftf ftm ^n^§ Pfrttth 

Tht powdorod hoartwood (6 k9) was oxtraetod with 

cold acotono. Raaoval of tolYont 9ava a roddith tyrupy 

ostroct (ii2 9). Tho oxtract was adoorbod on txtractod 

wood powdor (200 9) ond tueeotsivoly oxtroettd with htxant* 

btnsonof ehlorofoia and acotono* It Qavt 36» 60. 8 and 6 9. 

of oxtroctt rotpoottoly. 
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iMlitlOT fff lanthftitfiftlft.llY) and T'SfttlthYlMteiittito 
(IX) fwi htmnt wlrirt 

Haxana avltatt ClO «} was dlaaolvad in ather and 

•xtraetad with aodim hfdtaaida solution {l(%)» Tha 

alkaline axtiatt was naiitraliiad with liydroehlcyic acid 

(2N) and axtractad with athav. Tha athar layar waa dfiad 

ovar anhydfous aadiiM sulphata and tha aolvant raaovad* Tha 

Qtawy (wodttct (ft«6 Q ) was diasolvad in a fldniaua aaount of 

haxana and kapt at tooa tsMparatuiat whan T^daaathyl* 

subavosin etystalUsad in eoleurlass naadlaa (3.9 9), 

••pass® (litJ ••p* 133**) (Foimdi C, 73.901 H, 6»a0. 

^14^14*^ yaquivaa C, 73«00| H, 6.10K). 

Tha alkali inaoliibla portion was diasolvad in 

haxana and kapt at toam taoparatuia, whan a eolourlaas 

eiystallina comMund (3 Q ) « ««P«X30 . waa otrtained* Xt was 

eharaetatiaad as xanthoxylatin (lit, ••p«Jl32 } (Fpundi 

C» 69«70t H, &«33, Cj^5^j^^4 fOquitOS C, 69.77; H, 5«43<>;), 

iMfUUon ^ mnVtWKfXMn iW» iUttmntfiiwYlilin (YU)» 
iMMrttnlnt inui) tid 7«̂ tihBWthyliffi>tffffinv (l?<) intf 
jMBtifciiiifllii (Xlf f i i i fhi frffiMWt tKlfflit 

Tha btitatm axttact (10 g) waa diasolvad in athar 

and succassivaly axttactad with sediun hydvoxida (lOPC) and 

hydrodklovie ««id (29^). 
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Tlio olkoU toliiiblo fvootiofi was noutralltod with 

diluto hydrochloric acid and oslractod with othor. Solvent 

roooval gave a go—y pffoduot (4 9)t which was diitoi¥td in 

bonitno, whon 7*daaftthytittbofOiin eryotallitod at colourtott 

noodles (1,4 ̂ )« Tho aotlior liquor showod a eoaplax odxturo 

of phonolies on TLC siUco QOI (!»t8 acotono»b«»nton«) and was 

not oiaiiinod fortlMHri 

Tho hydrochloric aCid soltlblo fraction was nsutra* 

litod with diltito sediuo hydroiddo ond extracted with othor* 

RMMVal of other 9sve a solid (1.8 g). which esystallised 

from aethanol as colourless crystals, n.o.lTa^ (1.3 g) and 

was characterised as skiaoianine on the hi sis of spectral 

pr^«rties (Foundt C, 6S«0t H, 9.2| H« 5*i« C^^^i^^^ 

re(^ir#s C, 65«5t H, S.O; H, 5«49C)« The neutral product 

0.5 q) was ehro«at09raphed on a eoluwi of silica 9sl using 

beniono and bensene containlno inereasino percentage of 

acetone. XanthoMyletin ( «8 g) (XV)» alloxanthoxyletin (i g) 

(VXI) and nodskenetin (0,3 g) (XI) were thus isolated, 

Alloxanthoxyletin crystallised fros benteno In colourless 

n«edles» ••p.il8^ (Teundt C, 69.91 H, 8.5« ^^4*^12^ requires 

Ct ti9.8| H, 8«6^). f4ortakenetin was obtained as colourless 

needles froo benteno* ••f^.lOi (lit. ii.o«19i«92 ) (Foundt 

C, 74.30t H, 6.12. Cĵ 4Hĵ 404 requires C, 74.33t H, 6.19^). 
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Tho Qonuo itM»aiwA (F* Jlltiiiii) hat it¥ontoon apaeiat 

and cenaiatt of ohffuha or iiaatl tiaaa diatvibvtad ftom South 

and Boat Aaia to Auatralia* 1 ^ apaciaa* ||. fcaawiaii ^n6 

JS« oaniaul^t^ occur in India. 

H* fcoonioii ia a aaallt strong aaalUng pubaacant 

trao with a short trunk. It is losflaaa for a abort tiaw 

dufing hot aoaaon. Xta haili ia thin gray or ^*k 9tay with 

ahallow nottad fiasuros. Hood ia groyiah vdiito or pala hrowniah 

yallowt hardt cloaa>»9raiiC*<i •nd durabla. It occura in waatem 

Ghata of Beotoay to Korala, Oaccsn* Karnatak &nd Madraa stataa, 

alao in AoaaB« Buraa* along tho foots of Hi«al«yaa fron 

Garwhal to SUkia upto SOOOft. and iangal.^ 

Tha ontlra plant haa Mdicinal valuo. * Ita bafit 

and roota aro uaad aa a atiaulant and thoy ara axtemally uaod 

to euro aruptiona and bitaa of poiaionous aniaala. Tha root 

is slightly purgative. Raw laavaa ara- oatan aa a euro for 

dysantoryt thay ara also bruised and applied axtamally to 

cure eruptiona and decoction with bittera aa a febrifuge. 

The plant ia isentionad in Indian Pliaraacopooia as having 

tonic and stasMchic properties. Tha laavaa ara astensively 

used aa flavouring aatarial in curriea and chutnaya throughout 

India. 
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A fiuabor of Indtaii wotlioya havo oxtonaivoly axasinod 

the loavot and ataiitoaifc of M* l i f l to l l^ boeouto of I to rlehnato 

in tho eaybatolo olkolot^. t«fO oiooltont voviowa on earbaiole 
4 5 

alkaloldo liavo «ipoar«d in rotont yoan. * 

Tha l^avoa liavo boon found to yiold eosantlal oil« 

tha ehlaf eonttittionto of uliieli ofo caYOpliyllono* eadinonot 

eadiool and d»t«bifioiio« GIHnlabifia was tho first eaibatolo 

alkaloid ioolatod ky Cliakvobofty jl ji. fso« tho otan hatk of 

il« kooiiioii^^ but tho otsuetuto was arrivad at a later data. 

Tha mmm qtmtp havo first orrivad at tha strueturo of 

nurrayanino* a Cj^ alkaloid, oroa«Mably doo to its si«plieity 

eonparad to giriniabino. Bosidos tho Caletitta group* throo 

aoro grottf9S» Narsslahan si iti* ̂ ' Poona Uniyarsityt Joshi si ill* 

froa Ciba»Gsioy flosoaroh Cantro* Boabayt and Popli an^ oo>woikars 

froa Cantral Drug Rasaareh Xnstitiito, LtiSitnow, havo eoatributad 

aainly to tho ehoaistiy of carbasolo alkaloids oithor froa fruits, 

laavos or stsa bark of ||« istSifili* 'I'bs stnictoros of thosa 

alkaloids hayo boon dotarainod by pkysleal asthods by using 

sspacially P»IR apaetral analysis* A good nuobar of thosa 

confounds hsvo boon synthoslsod to eonfira tho stiggostod 

struot tiros. 

Tho carbatola alkaloids Isolatad froa this plant 

can ba eonyoniontly elassifiad into throo groiapst (1) siaplo 

products having Cia skalaton* (2) eoapounds dorivod with an 
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•adltional Itopfoneia oroup on tho noln tkoloton (C^0 skeloton) 

ond (3) eoMpoundo h«vin9 o Cas tkoloton and hovo dorlvod by 

tho aodifieotion of on o«tro Cio unit on tho eorhttolo unit. 

Vory rooontly Chtkrobocty hot rovlowod tho ehooilttvy of 

eorbotolot Ineludlno tho tynthotlt of thoto olkoloidt, and 

honoo no otttapi hot boon «odo to dool with thoto eonpoundt 

In dotoll. Toblo X ^Ivot o lltt of eotbosolo olkoloidt froa 

tho tton bork or loovot of J|, jJLSiolflil* Four of thou hiivo 

tiaplo eorboaolo okoloton« tlx hovo C|g tkolotont ond tho 

root ton hovo C^ tkoloton* All tho C23 olkoloidt eon bo 

oontldorod to hiiwt boon oflflnotod fron voiioiit aodlfleotlont 

fotultod by tho cyelliotlon of o C^Q unit odjoeont to 0 phonollc 

hydroKyl 9foiip. Xn foot nohonlAlnol (VZ)« ivhieh hot not b^on 

voportod to far» eon bo rt^goidod ot 0 bloQonotle pioeurtor 

for oil tho C23 cofbotolo olkoloidt* 

A fow flMTO eorbatolo olkoloidt hnvlno 0^3 ond C^g 

tkolotont hovo olto boon roportod froa tMO othor 90noro of 

Rutocooo, vli. saiSttfiaa «nd ^lYffllAf •• «lvon in Toblo XI. 

Xn addition to thooo olkoloidt* eouMvIno^^^ ond flovonoP*^®*^'' 

hovo boon Itolotod fro* othor HoxiXft tpwclot. 
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Tho work dtoeritetf oorliov by tho various workors 

havo lod to tho isolation of tiNMity car^tolo alkaloids 
or fruits 

oithor froa tho %tm hark or leavos/of || . I f i t f i lal l* Surprisingly 

no ono had invosti^atod oither tho ston wood or tho root 

eonstitttonts of this plant* Tho prooont invosti^otion doals 

with tho ston wood of J . ftjaaKliflli oktainod from Bijapuv 

(Kamatak Stato), 

Tho powdorod stoai wood was f i rs t oxtractod with 

cold aeotono* Coneontration and ronovat of aootono 9avo a 

dark rosiduo which was ostraetod in a soidilot with hoxano and 

bontono. Tho hesano oxtract on chroawto^^hy ovor sil ica QOI 

lod to tho isolation of throo conpoundOt charoetoriMd as 

amnroyonino <X)t aahaniaMdin (XX) and MLcyclOMohaniiMnoCXIX)* 

Tho hontono oxtr^ot on dtroisato^o;)hy ovor sil ica 90I yioldod 

two known ^oipounds* aahanialbino (XV) and ^iriniflbinoCV) and 

a ntw C23 «ail»aiolo alkaloid issiwiic with nahania^ino 

which is naaod as aahoniabinol (VX)« 

HtMnt t l U i C i 

f^msXWimlm W» 3tt erystollitos fron honsono in 

eolourloss noodlos* n.p. 168^, ^ i A i ' ^ a ^^* ^^^* '^* ^^^ 

spoctrtaa shows tho pr«soneo of a withosiyl ^roup at 3«98 

and s i i aroaatic protons Cbroad signals at 7*39(4H), 8.X0(2H)1, 

HH proton at S«ao^ A downfiold signal at 9*96 shows tho prosonco 

of aldohydic proton* Tho data aro in agrooaont with ourrayanino 

(X) . f i rs t isolatod by Chakraborty j t i ^ « fron tho stoa bark. 
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CHO 

OCH-

MURRAYANINE ( I ) MAHANIMBIDINE ( K ) 

r ^ ^ 

N 
H 

XH-

0 

W 
BICYCLOMAHANIMBINE (HI ) MAHANIMBINE ( I V ) 

GIRINIMBINE ( Y ) 

COOCH 
MAHANIMBINOL, R=H, (V [ ) 

MAHANIMBINOL ACETATE, 

R = C0CH3 (YH ) 

MUKONIDINE CVTTT) 
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Xto NMA opoetMB thowo tho inrooonoo of throo aothyl ti^nalt at 

1.28, 144 9nd i.93 indieotlno that thvoo aothyl groiaot #rt on 

tho cavbono ottaohod to ^thor oicyqon or nitroQon function and 

a fourth aathyl olaglot at 2«33« accountino for an aroaatic 

aothyl oroiip* Ono baniylie aothino appoaro as aultlplot at 

3.90. Fivo aroaatie protons are ooan as a aultiplat botwoon 

7«iO»7*90« This d«fta aro in eonfosaity «ith tho knonn compound 

•ahanlflhidiiio (XX), first isolatad toy Ktttool Jti i l . ^ froM 

tho pot .other oxtraet of tho leaves of mkoonioli. Suhtoouontlyt 

it has boon isolated by others froa the stoM bark and naaod as 
21 22 

BRitrayatelifio and curryofigin. 

JiCTtlfflMltkillrtAlIt (XIX), colourless needles fro« 

bensene, ••p. X4ft̂ , < ^ 3 ^ ^ (̂ t 331). The l«î  speetna 

shows the presence of four «ethyl ^roupst one of those is at 

a very high field and ap{>oars at 0«70, the other three are at 

1.45, l.&l and 2«37. Xn addition, a beniylie aethine (3«30, 

4« ^ 1 0 Hs)« five eroaatie protons and a NH proton are seen 

in the region 7«05*>8«10. This data are consistent with the 

data reported for bicycloaehaniiAino (XXX), first isolated froa 

Md 
24 

23 
the leaves. Sicyeloaahaaiolbine was also obtained durin? 
the synthesis of aahaniabino by the saae authors•' 

fttnwfw fulyicl 
Bensene extract on ehroaatoQraphy over silica Qol 

yielded two known alkaloids, aahaniabino (XV) and giriniabine<V) 

and a now earbasole alkaloid aahoniiriiinoliVi} in saall quantity. 
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.(VX)i C23H27f*^ (MT 333) it obtaifiod 

«• a guMy produtt (0«0C9f() and rooittod Cfyatalliaation« 

Xta UV spattfwi t>£i«^ (lo«e)s 344(4.26), 260(a.l4)t 

t^(3.98), 32»(3.40)« 39»C3«38)3 la in eloao tooaablaneo 

idtli givift^abifia. Xta tf̂  aoattnai ahoM a teroad abaomtion 

at 3400 ai"*« which May account for -NH* * O H or both. 

Tha coapound foi«a a nonoaootato, ••P. 69 (S». 375) 

on traataont vdth aeatie anhydrldo in praaoneo of M>|<wi||iii!k 

Mi!MII. pyridino. Tha aonoaoatAto an hydroganation in 

praaonco of l(M palladiuai carbon abaorba two aolaculaa of 

hydiogon giving a cryatallina totrahy^ro dorivativo {••p«ii5^» 

MT 319). 

Tha NMR apaetruM of aahaniribinol (fie.!) claarly 

dononatrataa tha praaaneo of a C»goranyl group attachod to 

tha aroaatit nuclouo. Throo aathyl ainglata at i.58» 1.73 

and i.03» a four proton aignal at 2.05 (two allylic aathylono 

groupa). a two pfoton doublot at 3.43 ( > ? Hi) accounting for 

tho aathylana n^ch ia both allytic 9W^ boniylic and two olafinic 

protona (broad triplata) at 5.00 and 5.39. Tha taoctrun 

indieatoo tha praaonta of a throo profon ainglat at 3.30 for 

aroMatic «athyl group. TVio of tha fivo aroaatio protona pn^aont 

appaar at low fiold and can ba aaaignod to tho witually ddahialdad 

C--4 (j, 7«b0) and C-.5 ( A 7.83} protona of tho carbatola ring. 

Tha othar thrao aroaatie protona aro aaan in tha rogion it 
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Flgat NHR •pactma at MhMlabUwl (Sel««nti OCt^) 
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6.76 to 7.23 and tht NH pMloii it •tt^od with ttit aultipltt 

fpt C»5 proton. Ztt attt ipoetrva thowt a aoltoular ion at 

«/o 333 and othtr tntonoo poakt at ii'̂o 332 (M»i), 264 (liM9), 

248 (IMK>), 210 (ai»12S). TUt ha— poak at «/o 210 it duo to 
an 

tho loot of C^Hj^ wliiih pfftwidoi/tvidoneo for a C^Q tido 

ohain in tiit aolocyto* (Fig.3, Chart l). 

Tht ahovo tvidonto togothtr «dth tht NMR tpoctral 

data of itt atotato (Pio«2) tUQQtttt ttrtitttiro (VZ) for 

•ahaniidkinol. 

M^«Of^ffi (IV}t ColourUtt prltm. m.p.94m9b^t 

C23H25NO Cut 331). Tht Hm tptotrun tshihltt four tin(»l«tt, 

intt^ratlng for thrto protpnt oach. at 1.44, 1*60 and 1.70 

duo to tho tidt chain atthylt* and tho fourth it tton at 2,37 

duo to aroaatie atthlil, Tho •tthyitno protont ^ipear at 

unrttolvod ti9nalt in tho ration X.95»2«17. A pair of 

doiihlott (4, > | 0 Ht) at 5a7« 5.<7 and a triplot at 6.M 

aro atti^ttod to tho oltfinic and vinylie proton rotptetivoly, 

Xn tht aronatic rogion thioo protont apptar at aoltipltt 

at 7«13»7«40 iihieh aro attignod to C ^ , C»7 and C»8 protont* 

Tht proton tinolot at 7*70 for C*4H and a ont*proton aultiplat 

ctntrorod at 7*90 aceountt for C»&H, Tho NH proton appaart 

at 8«84 at a broad tlfnat* 

Xtt aatt tpactnM thowt «/» 331 at a aoleeular ion 

and othtr intonto ptakt at i^o 249, 248, 247, 204, Tht data 

ara in confor«ity with «ahani«Mna (XV) itolatod froa tha ttta 
2ft 

bark by Chakraberty j | AX* 
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CHART 1 MASS SPECTRAL FRAGMENTATION OF 

MAHANIMBINOL 
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m/e 211 ( 16 % ) 
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flrlnffirtflfflfli (V) tryttotligod froa botiiawot ••p»i74^, 

^ le^iT^ (Mt 263). l i t nm opoctnai ohoift « ois proton 

•inQlot at i . 4 i for two Mtt iyU* and a oinQlot at 2.30 for 

tha affoaatio aotliyl QtOHO* Tho do(*lot« at 5«45 and 6*24 

(d* > i O H I ) aoeount for ttio olofiaic orotono. In tha low 

fiold ro9ion of tho apootnoi two aroaatie protono aopaar at 

7«50, and throo at 7.08 at a aifHiolot* Tho NH (weton ia 

aoan at 7.75* 

Tho aaoa •pectfiM ahowo «/o 2$9 at a Molooular ion 

and other poakt at «/o 248, 204» 19i , ldl7. Tha abovo data 

eorraapondtto tho giriniirtiino (v) iaolatod froo tho hailt. 

Bimntilj 

Sairofol routoa havo boon ooogootod by difforont 

woitoro on tho biogonoaia of oaibaiolo alkalotda. Apparontly* 

tho C finQ sight havo originatod fro« tho novalonato unit ao 
a 2Mb 

wot advoeatod by Kurool jd AI« and by Erdlaan. Furthar 

confiisation by fooding oxpariaanta ahowa th«t tho ring 

carrying tho antra Mothyl group ia of «avatonato origin* If 

thia is ao, ono can aaauaa that SNBOthylcorbotolo ia tho toy 

compound which can givo rioo to tho varioua ctructural pa#toma 

in earbaaolo olkaloido. Thit viaw had boan aobatantiatod by tho 
27 

isolation of 3Mi»thylearbatolo froM tho gonua filiimaA* 

Furthor hydroxylation of this ea npound may load to tha 

formition of 2»hydrosy»3»aathyl eoibatolo. Tho isolation of 

mikanidino (VXXI) also strengthens this viow. 
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MaliMiMiiiwl (Vt) MA b« toti^idmd «• th * f i rs t 

of tlio eorteioU « lk«Mdt ««itH • C2S okolotOA* 

Tho ineoiporotion of • Cio onlt (MOfiotorpono) ot l^oooitioa of 

t^ftf^rmtf*^ •>thyl eof^t^lo f«»tittiJi9 in tlio fofaotien of 

•ohoniMbifiel hat oaplo ytottdmco in a tmriber of fwtvrol 

phofiolic coaooiNKte* Tho C|o wtit in nthoniabifiet eon undorgo 

vorioiio trontfoMMtient ^ivin^ vioo to iooaorie eoapomido 

tudi 00 «ohaifiifll>ifio, bieyelOMhiniflbifiOt Mhoiiiol^idifio, ond 

mnrtiiyoiolidino (Chortll) . Zn foci tho ioolotion of aahofiie* 

bifiol togoth#r «rith •ohofiiMbino and Mcycl«Mahofii«hiiio 

providoo civctMuitofitial ovidofieo for tho ahovo hypothoiio> 





1 1 ? 

EXPEWIMBIffM. 

Th* • i i^dfi«tf f i fMly p—^i^d tttHwood {7 kq) 

o^ Jl* iLciBlft&i «*>• • i i tn€ t«d l i i t l i cold ae«tofM for 48 hr* 

After th« roMoval of to lv tn t , t t i * tot idut was •xtr«et«d 

•uccMtiwtly with hoxtfw and bannno which gavo iO Md 15 9* 

of •x t raet t rasi»octivoly* 

The htxana extract (10 9) wac chraMt09raphad on a 

celuan of s i l i ca 90I (290 9) usin9 haxano» bonsano» and 

bantan«»acotono aixtttio a i oluont. Tho oltiiod fractions 

(190 ml) wars collaetad and each fraction aofiitorod by TLC. 

Tha results of tho eolmn chroMtography arc 9ivon In Tabla l . 

Fractions 1*13 (2 .9 9) wsra warns and a coaplox oi ly 

• ix turo , tui havo not boon axa«iiiod« 

Fractions 14*18 (0*3 9) 9avo eolouolass noodlos ( O . l i 9) 

froa bangona, ««p, 9(9^« This was eharactorisad as aahaninbidino 

( IX ) ( L i t . ^ ai.p.266^), identical with tha a«fthantic sa«>lo 

(Foundi C« 83.12t H, 7.90t N, 4.10. ^2^^^ rortdras C« 83.39• 

H» 7«&9t N, 4.33K). 

Fractions 7^7f (0*89 9) crystall isod fro« bomona as 

colourless naedlos* «.p. I44^i iit%d ^aractarisad as bicycle-

•ahanlMbino ( I t X ) ( l i t . ^ fa.p. 144*149^) (Foundt C» 83.23t 

H, 7 .90| N, 4.aO* C23H25NO requires C, 83.39t H, 7.99t N, 4.23l(}. 
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Fractions 3|p»a8 (3«S q) gave a residua which on 

cryatallisation fras bantcnt 9avc colourlass naadlcst n^p* 

i65^. This ccaipountf 9««t en cfwnga colour with 2t4 mP 

and was charactariso4 ac Mtrvayanino (X) (Ut.^ ••p, X6S^). 

(Found! C» 74.6t H, 4.8Xf »• 6.X5. Cj^4^^iMQ2 ro^iiras 

C, 74.66f H» 4.atf N, 6.73%)* 

BonsaAc extract (Xft 9) was chroaato^raphod on a 

eoluan of silica Qol (300 g). Tha eoluMi was initially 

alutad with banaano and than with hantano^acotena •ixtuio 

with inerodSina polarity* Tha oltitad fractions (XOO al) wars 

collactad and siailar fractions ware pooled togathar hy TLC* 

Tabla 2 shows the results of the COIMMI chrcaatograohy. 

Fractions X«>3 (3,2 g) were eily aixturas and not 

exaained. Fractions X0-X2 (0-13 «) contained a aixture of 

two coapounds and further purification on silica gel gave 

aurrayanine (0.08 g)«and dark red needles (0,00 g)» a,p. 

230*232®(decsap) unidenUfied. 

Fractions X3»2X (O.S g) ̂ ave colourless crystalline 

coapQund froa hexane^bansenct a*p. X94^t eharactarisad as 

aahaniflbina (XV) (lit.^ a.p. 94-9S^) (Found: C» 83.30| 

H, 7«23t N, 4ao. C^J^f^ requires C» 83.39t H. 7.95t N,4.23lg). 

Fractions 26»3X (2.4 g) crystallised as colourless 

prisa froa bentene* m.p* X75*t and identified as giriniabine(V), 
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(litJ m.pA7b^) (Foyndt C. 82.aOt H, 6.45f N. 5.90. C^^i^m 

roquir»t C, 82a3t H, 6,46' H» 5.33%). 

Fraetiont 32»37 (o«ld 9) f̂ avo « gumiy reiiduo which 

wat puiifiod by topoaiod ehroaotoQrophy ovor silica ^ol uoino 

bontono and l»ontono»acotono aiMtuio at oltiont* Tho eoapound 

was qwmf and rosistod crystaltisotion. Zt w«s ^laractorlsod 

as Mhaniiriiinol (Vl) (F«undi C, 82«70| H, saOf N« 4.i&« 

A aixtuso of Mahaniabinol (0*05 9)* aeotie anhydfido 

(2 ml) and pyrifino (2 drops) woro hoatod on a wator bath for 

4 hr« Tho aistiiso was than poofod on erushod icot oMiraetod 

with othor, and tho «thor layor washod with wator and driod 

(NajSO^), RoMOval of tho solvont 9ava solid w h i ^ crystallisod 

into colourloss noodlos fro* bonsonot ••p. 69^» and characterisod 

as Mahanitsbinol aono-acotato (VXI). 

llYi^'MifrfftAfp f f nihinillitrfnfl iwftfrffffiitfft^ (vxi) 

A solution of aootato (0«a3 g) in dry Mthanol was 

stirrod with ffd/t (iÔ t̂ 20 «o) for 4 hr. Tho soltition was 

filtorod and eoncontratod, which oavo a totrahydro dorivativo 

as colourlass noodlos, M*O. iiS^* 
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Natural products witii lill^b«ityl group havo not b^an 

knoMn till racontly. Nakaniohi jt A I * havo roported for tha 

first titto four ditarpanotds* Qink^oUdts A« 3, C and M (I) 

and a sasf|uitorpono« bilobalido (XI)» with a Injh^^^tyl group, 

all of which occur in iynias Jlllfllla* Tha origin of tho ltx|» 

butyl group in ginligolidas and bilobalido is not froa tha 
2 

tomonoid precursor as ronortod by Nakanishi jl jX« 

Mujuadar frou this groi^ h»4 oarlior isolated the 

first natural phenolic coapound with a Itij^butyl ketone* 

swietonone (III) fro« the bark of giltigMirlfW tjlfttnii OC 

(r, ^itacoae). Apparently* the Jiil^butyl group aay be 

arising froo angoloyl or isoprsnyl group whldi are conon 

in naturally occurring coiaurlns (Diarts t 9na It). Tha 

jtjtll̂ butyl ketone in swietenone sight have originated fron a 

prenyl group rather than &n angolsyl stdMtituentt based on the 

fact that couMarins with latter subetituents are confined to 

plants belonging to {JtabelU ferae. The biogenesis of owl^enone 

was postulated as shown in Qiart !• Although 8»pranylpsoralan 

was regarded as the precursort it has now boon isolated fss« 

the bark of ph^ro«v^ffi MAStUttlB ^ obtained fren Achalpur 
4 5 

and ChannapatnaM* Recently Joshi s%. JX* *^c^^ isolated a 

new furocauMarin, clausinidine (IV) froai S^MOmA UlS&Sm 
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(F. flttttê at) in which H h t ubiquitout ittpivnoid unit it 

/ttttehtd to tht troMitie nuclaut •• • QMiKdiwithyleyclooropan* 

groupino" tnd will tupport tht hiogcnttic pctttiltttt* ttctutt 

of itt ttructurtl inttrtttt att«tptt htv* bttn atdt to 

tynthttitt twiotoneno* 
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akHvolylfoooffoifiol (v) it tho vifhl choico ot • 

otorting Mtotiol fov tho oynthotlt of owlotoiiono (ITX). 

Although vorlotit woyt eon ho tonoidofod for itt tynthotiot 

tho thovtott ofio boino tho witolotiofi of diaothyl othor of 

rotoroinol ond tiootiiiQ tho Mtolotod utoduot with pivolyt 

chlofldo* It it « wotl ootahUthod foot thot lotoffdnol 

diaothyl othor on Uthiotion ond tHhtoqgont olkytotion or 

ocylotion givoo OHClutivoly 9»olkyl or a^oyl rotottlnol 

dlMthyl othor* Sisilorly 9Hiivolyl totottlnol diaothyl 

othor It olto pto^rod. Voriouo ottonptt hovo boon aodo to 

oonvort tho diaoihyl othvr (VX) to tho corrotponding 

dihydroxy eoapound* Uting onhydioiit olortntun ohiorido in 

bontono (o laion dooUyloting ogoni) tho aojor prodiMt 

fotaod it not tho oapootod S^plvolyl roooroinol* but tho 

d*hydro«y*2,a»ditthyl-3 •tthylono tonnoraii (VXXX). Thit 

intorotting obtorvotion lod to invootigoto tho voriouo 

otpoott of thit foootion. 

Motolotion of rotortinol diaothyl othor ond 

tubooquont tiootaont tdth pivolyl chlorido yiotdod tho 

a»pivolyl rotorcinol diMthyl othor (VX). Atto^tod 

portiol doMthyUtion of (VX) to tho nonoanhyl othor(vxx) 

by aoono of SP^»othorotOt hydroiodic or hydrobroaie otid 

in oeotie odd ond oluainiuM tribroaido»pyridino eonploa 
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hat bttn untucctttfM* Bui whtn the a>»pivtlyl rttorcinol 

diMthyl tthtr it trttttd with tnhydrvut clmtiiiiiM ii^loridt 

in dry rtfluiiifio htmtnc ftt ft hr*t • colturlttt ctyfttallint 

product it ohtaifitd which hat bttn pmrifitd by chraMto^raphy, 

Thit product, C^^^2 ^^ ^'^^^* m^oAm^. thtwt in itt 

ZR tptctruu an abtuiption band at 3400 oa*^ (•OH group) and 

no carbonyl abtorotion. Tht abatneo of the Btthoiyl tignal 

in tht mm tptctruB (Fi^.i) indicattt that tht product hat 

ctapltttty dtalkylcttd, but undtrotna teat untaptctod changot* 

Tht ntoativo ferric chloridt tatt and tht abttnco of carbonyl 

abtorptitn in itt in tpactrut thowt tht abttnco of t ptvalyl 

group* 

Tht M m tptctrua (Fig.X) of thit ctapound thtwt a 

tis proton tingltt at 1.80 accounting for two aathyl groupt 

on a taturatod cai^on attaditd to it Mygtn function* In 

tdditiont tht tptctruo thowt iMt tinglott at 4*go and ft«6o» 

inttgrating for ono proton —^h, and tho artaatic protont 

(a ainglo protcn triplet ctntrortd at 7«iO and twt preton 

dtublett. {J^ Hi) ctntertd at 6*40^ A tno"proton tinglat 

at ft*20» txchtngoable with D*^ accountt for a phtnolic 

hydroxyl group. All thit data are in aupport of the 

ttructuro (VXXI) for thit ccopound* 

The interotting ftatart of the Vtm toactrun It 

that the toi«inal a^thyleno piotofw appear at tinglott 

teparated by 42 ppM. Nofwally the Sp^ hybridicod protont 

are expected to show gt«inal coupling of tht ordtr of 2 to 

3 Ht. Tht cltaaical thifta of tht hydrogtnt in for»aldthydt 
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FlQ.is mR spoetziM of 4»liydroiiyi»2,2»dl«othyl-3-
•ethylono eou«orofi (oolvonts COCI3) 

ChoRdeol 
ohift. 

X.50 

4,90 

5*20 

&.60 
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7.10 

Multiolleity 

• 
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d (J«9 Hx) 

t 
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1 
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Asolgnaont 
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1 OH 

H of •C»l2 

AVi-H 

AxwH 

FlQ.2t HUR spoctiuM of 4»hydroxy»2t2»3»trl««thyl 
cowiorofi (tolvontt COCI3) 

1.30 d 0 7 HI) 3 -Dl-Mo 

1.37 8 6 2M0 of -C(Mo)2 

3.30 q 1 MfthlnoCbtntylie) 

6.30 q 2 2 Aj^H 

6.96 t 1 1 Af^H 
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alto fall wido aoaft (42 Hi) at in tha ahovt eato* Tha 

prohabla roaton in thit «ato aoy ba that ona of tha 

hydro^ont of tha "CH^ it in elota pvaxittity of tha 

hydroxyl «roiip. Tha appaaranea of tha tandnal aathylono 

prptont at a tinQlat haa anato9y in othar oxocyelic »CH2 

Vfoiipt* Xtt «aat tpaetruB ahoini M' 176 at a «olocular 

ion and othar intanta poakt at w/m 17ft* 163* 161 and 14T. 

Tha ttvuctuva (VIZI) It eonfiiMad by ita catalytic 

hydrogonation ovav ptlladita»»ea»bofi (lOK) which q»^9 (x)« 

Tha ran tpacttVM (Fi^*?) iA<ttcatat tho axpootad ti^naltt 

a doMbtot (Ji^ H I ) at 1.30 (aathyl «voiip of CHy-CHU a 

tix proton tinglot at l.SF (jufh^iaathyl ^rOMp) and a quartat 

at 3.30 (baniytic aathina). Two out of tha throo aroaatic 

protono appaar at a ^tartol at 6*30 and ono aa a triplet 

at 6.96. 

Xn ita aatt opactrtM it thowt m/9 XTO at a aolocular 

ion and tha bato poak at n/o 163« 

4»Plvalylr»aorciiiol (XZ) it obtained by condcntation 

of ratordnol with pivalic aoid oting BPj-atharata at a 

condontinq agont. Zta diiaoUiyl othor ondorgoot notstl 

dOMthylation with anhydrout aluainitti chloride to 9i«a tho 

phenolic ketone tinder tiailar conditioii* 

Xn another eot of oxpariMnttt orcinol hat been 

condentod with pivalic add in praeonco of BFj-«therate 
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to 9ivo tho tuo it«Mrt« 4»piv«lyl atcliiol (XXI) and >>oiv«lyl 

orcifiol (XIZX). 4«^valyl •ninol (XZI) on trMtimit tdth 

•nhydroiit oliaiiiiiai «iiUti4t in iliy toflwdAf bonatno 9«¥o 

• cyeUiotf eoapound (XX), whooo Hm opotttua In CCl̂  (FIQ.S) 

Indlcotot tho pfooonco of • oix pffwIOA tinglot 1.40 (amt, 

dlMtliylt)! 0 olnoUt at 2.i7 (ovoaotic aottiyl)) two oinQlott 

• t 4*70 onii &«3f intooroting f«r ono ptoton ooeh, oeeoMitlnQ 

fot tho tiydvoQoM 9it torarinot aotliylont 9f«iip« Tho tmp 

•i^nolt in tho low fiold rogion of tho tpoottuo oppoarinq ot 

5.90 ond 6«or oocoimt for tho tiM oyoaotic ptotono* tlomvoi, 

>pivolyl ottinol (XXIX) undtt oiailor voottion eondltiono 

ronoinod tmvooctod* 

Tho obovo loaetiont ttt^^oot that both SBOM 

pooitiono in tho aiyl pivalyl kotono thootd havo oithoy 

hydroxyl or Mothoxyl uihstitiionto to yiold « cyeUood 

product, Aftov o nomol daaothylation, tho intoiaodiato 

IM>>AIC12 probably oiioto in tho fom of a eoaptoii (XVX) 

proMtin9 tho foiaation of tho prodtitt (XVXI) ido aothyl 

nitration as ohown in chart tXX. Tho eoaplox (XVXX) on 

troataant with diltito aoid «ivoo tho oleohol (XVXXX) «rfiich 

raadily dohydratoa to (VXZI). Xf tho bongylic earboniwi 

ion intoiMdiato (XVX) i t valid, than th» carboniiM ion 

ltljb-'hiit«-1 »ĉ H (̂ortho»OR) ahould load to a 2,a-diMthyU 

SHMthylona cteaoran ayotoa* 
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T« •ybttMitl«t« tht abov* facts t 4»filvslylt«ser<lfiol 

(X2) IMS bMfi rsdu««d U ths sleohel (XXV) whieh on t f M t M n t 

vflth seid «sv« • cyeliMd mrvduct (XV). 

Ap^ftMitly tht st^yic factor wi l l alto play i ts 

rolo in tho fonation of tho coMBsycn syttsa. Bocausa of 

tKo storic hintftancct tho cavboni<« ion in (XVX) cannot 

•taliiliBO by ^localisation via tho I T •ofbitalo of tho 

bonsono nuclotttt and tho voatranQOMnt to tho carboniiai 

ion (XVXo) i t oAoiQOtically advantaooouo. I t i t nocottaiy 

to noto that i f halido MosCai.a.mi i t hydrolysotf undtr SK̂  

conditions* no roayrtnpf cnt froa noo' pontyl to %ag^9mfl 

Qfoup could tako place at tho carboniioi ion con stablliso 

i t t o l f by dolocalisatioA.* 

Hcwovoy* when the pait ial daaothylation Is earriod 

out landov basic conditiont* tticH at C2H^S»0iaH in diaothyl* 

fonMBido tmdor nitrogen ataotphoro. tho aonosMvthyl other 

(Vlt ) is obtained in 9€K yield. 

Lataor and Moo^ have alto obtained 2»2»>>triaithyl«ft-. 

caybothoxy couaaran at a abnoraal roarranqonent pf«duct during 

tho pyrolysis reaction of -̂ -̂̂  «di«othyl a l ly l phenyl others. 

Other isethode of eynthosit of 2t2»3»triaethyl counaran 

in literature includoi ( i ) eddition of 3-.broM->2»2MliMthyl* 

ceuaaran to the oicott of nethyl aagnebiuB iodide* yielded 
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&SK of 2«2«S»triaotliyleoiMtronf (3) • Qri^nortf't ro««tlon 

of itopvopylaoonoiiiHi teoaido on jg3tf|t*hydfojiycotophonono| 

(3) roaction of tiiboiity%od or unoiiboUtiitod phanolt teavin^ 

at laaot eno froo JOBlItt position to tho liydroicyl Qfoupt 

with a conju9otod diono «t olovatod taflporotmo in proooneo 

of aotalUe phonolotot (0 ,9 . 2n, Al , m* Ca, Ma, U ) « ^ 

Aniooxi4t, isolatod fron t tar aniao^d o i l (froa 
13 

I l l i c j y n o f i ) by Jackoon and Shortt i t tho only natural 

product so far kftOHn with o a>?,»»tri—thylcowtran tyotaa. 
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Hf^ffB/ffffi^^ 

A toluUon of butyl lithiya in dry thn (ISO al) 

(profMirod froa 4 Q. of lithltM and at o* of n»biftylbroaido) 

was addod to rvtorcinel diaothyl otlî r {If 9) in dry othor 

(iOO al). Tho toltition woo rofluiMNi for 24 hr. undor nitrogon 

ataoopliiro. To tliio wot thon oddtd 0 oolution of pivalyU 

ehlorldo (30 g) in dry othor (80 al) and tho aixturo rofloiod 

for 12 hr* Tho roootion aistiiro wat filt«rod« tho filtroto 

washtd with wot«r and dritfd (No3i^04). Evoporotion of 

oolvont 90VO • solid rosiduo whidi on erystalUsation frda 

bonsono QOVO eolourloss plotos (5 9)« a«o* 86* (fo*ndi 

C, 70*2Bt H, 8«26. C ^ ^ j ^ ^ roqtdros C, 70«28t H, B.IOX). 

M m (CCl^)! i«aO U . 9H« -CM03}t 3.80 (s, 6H, •GMo), 

6.80 (i, > » H I , M , 4^.and 6.H)t 7«2» (it IH, &»H). 

USt Ml 222 and ^ o 185, 190. 

Doaothylotion of »"4>ivalyl rosowiwol diaothyl thor (VP 

»iotf^ ̂ t A solution of (VI) (0.5 9) in dry btntono 

(20 al) was hoatod undor rofltm with anhydrooo oliaiiniua 

ehlorido {0.9 91 3 aolos) for 8 hr« Tho aixturo was pourod 

Into diluto sulohurie add and ontroctod with aoro of bensono, 

Tho organic layor was washod with wat«r and driod (i^'SO^), 

Tho roaevdl of solvont 9svo on oil (0.4 9). !\irifieotion of 

tho oil ovor a coluan of silico 90I (2D 9), using bontono* 
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•e«tonc aiiittfr* •• tlMMiltQAVo (VXXI) (0.16 9s 4(^)« ^.p. 

i«6® (lit X86) (Fwmdi C» n«20| H, 6.90. Cj,^"^^^ r^«>l'«»* 

C. 75.00t H, 6.9afS,)t and MiMMftliyl ttlitr (VXX) (oa? 9)* 

a*p. 82* (Foundi C, M.OOf H* 7.40* Ĉ ĵ ĵ ^̂ ^ roauinsi 

C, 60.20t H, 7.7QK). 

MtHttd gt A Mltition of (VXf 0«5 9) in diy boniono 

(ao at) was hootod ufidtr roflttx with onhydrout •luainiiM 

chlorldo (0.3 91 i aol*) for & lur* Wofk up •• abovo 9«vo MI 

unfoaetod etmpmmA (VX) (0.3» 9) «nd •onatthyl •%»« (VXX) 

(0,G7 9). 

Mm of •onoMihyl othor (0014)1 ^•^^ ^^* "̂* ^^^'^^ 

3.67 (A, 3H, •CXio); 6.97 (9. 2H, AiwH)* 6.94 (!• XH. A|wH); 

7.«7 (Jul. IH, •sehon9Mblo with 0^)* 

MSt Mt aoS, w/m i«5, Ifti, i36» 108, 

HirAMii^^tian of giuMMMnd (VIIIli Tho COii«»OUnd (VXtX) 

(0*00 9) in othMiol (X5 •! ) w«t hydro9on«tod in prtooneo 

of X09K polXodiua eotbon for 4 hr« to yiold on oiX (X), 

(Foundi C. 74.3X; H, 7«8i . Oi^^Hj^^ roquirot C, 74.33« 

H, 7a8€9()a 

A Miictun of rttorcinol (29), pivotic tcid (29) 

and BF3 othoroto (20 aX) wao Itoot ot rooa toaporoturo for 

30 hr* Tho rtoction aistuto was pomrod on cruohod ieof 
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•xttaetod with othty ond wMhpd with •ediua MLtulphito ond 

•odiigi hie«fbon«tp toliitioiis t*spp«tivply« Evaporation of 

tha solvont ^aw thick o i l (1*8 9 ) . Thia wat waahad with 

hot watar (4 • 25 • ! ) to loaovo tho imroaetod roaoroinol. 

Cryatnlliaatlon froo honaaiio 9«va pink noodloa (1 9)0 • • p . 

129® (Found! C» 68«ao« H» 7.00. ^i^i^^j:)^ roc^tiraa C« 48.101 

H» 7.20^) 

A «iict(i9o of 4»pivalylroaofftinol (0.5 Q)* diaathyl 

aulohato (1 «!) and anhydrotia potasoiua earhanato ( 3 9 ) in 

dry aoatono ( IS • ! ) waa raftmad for 4 hr. and woifcad up 

in tha uaual way. Xt Qavo • oryatal Una diaiathyl athar 

(0.4 9)t ••P* 180®.(Foimdi C« 70.28t H, 8.28. C^3"^8^3 

roqtiiroa C« 70«26t H, S.IJK). 

•liwlnliiii thltrttft (3 HQlff) 

A iBixturo of 4-pivalyl roaorcinol diaathyl athar 

(0*3 9 ) , bontana (20 « l ) and alminitai ehlorido (0.54 9t 

o«3 aoloa) waa rafluiMKi for 5 hr* Md workod yp in tho 

uaual way. Xt gavo 4*pivalylroaoreifiol (XX) (o.21 9)* 

2'BlYtlYl91ftl«9l iUW* 

A aixturo of oroinol (2 9 ) , pivalie add (10 • ! ) 

and BF3 atharata (25 a l ) w â kapt at rooa ta«paraturo 



142 

for & daytt and it 9«v« an oil (149* )• Th* piwduct thowod 

4 «ixtur« of two eoapoufido on TLC (tilleo 9ol» 2i8 acotono* 

b«fitofio)« Putifieation on a eoluan of oitiea 90I gavo 

(1) 4-9ivalyl9r«iiiol (0.5 9). ••p.i49®, aC 206 (Foundi 

NM^ (CXl^): i.3» (A» 9H, C M O S ) . 2.30 (j, 3H, AfwMe), 

6.2 (At 3H» Ar protons). (2) ̂ Pivalylorelnol (0.8 9), pato 

yellow oil, b.p. 2ao®A SM. at air bath tam>. 220^. 

mn {oci^h 1.35 ( j , 9H« CM03), 2.20 ( j , 3H, Areata), 

5.94 (|tif oxehangoable with D^) , 6,27 and 6*37 (i|, > 2 Ht, 

4»H and 6*H). 

!\ta9U9H 9f 4>aiYalYl9Hiinttl (HH) wl̂ h iliiwlnlwi 
iJ|]jUl5li (3 Mlos)! 

A oixturo of (XXX. 0*125 9)t <try bantono (15 al) 

and aluBlniwi chlorido (0.24 9) (3 laoloo) was rofluxad for 

5 hr« vfoilting up In tho uoual way tho product 9«vo a 

eolourloat eryotalUno eoaoound (XX) (0*05 91 42i)» ••p«l43^. 

16 190 (Foun^t C. 75.60t H, 7.30i C^^J^ rt^ti^tir— C, 75.8n« 

H, 7.4096). 

2»Pivalylorelnol undor tiaitar oxporiaontal eoiiditiona 

rooiainod unroaetod. 

Raduction of 4»pivalylrooorcinol with oodjy borohydrido 

To a solution of (xXt 0.2 9) in «ath«nol (15 ml) 

was addad sodiu* borohydrido (0.033 9) In 5 al. of NaOH 

solution (2 al of 2N MaOl soluUon, diluUd to 20 al) and 
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a t i m d for 2 lir. at i»»ao^. Mothanol waa rawovad and 

tha taaidua dilutad with watay (aft ttl) and axtractad with 

athar* Tha athar axtract waa waahad with watart dviad 

(Na230^) and aolvant raaovad* Tha product waa pmifiod Iv 

paaaing it through a eolunn of ailiea gal, and ciyttalliaad 

froa bantona to gat tha earbinel (M#)« ••p. ISS^t MT 196. 

(Poundi C» 67.30| H» 8.i6. C^x^l6^ muiraa C, 67.35s H,8.i6^). 

To 0.075 g of carhinol XXV) waa addad eold 9 M 

HjSO^ (3 al) and kapt at roo« tenparatura far 30 ain. Thia 

was pourad on tea and axtractad with athar. Tha athar axttact 

was waahad with biearbonata aolution, watar &n^ than driad 

(Na2S0^}. Evaporation of tHa aottiant q*^ am oil (XV) 

(Foundt C» 74.2if H, 7.83. O^i^^/^ raguiraa C« 74.33t H, 

7.869i). 

int 3400 etT^ (•OH group). 

ram (OCl^)! i . iS (i l . > 7 Hst 3H, •OMIa)f 

(j» 6H, •CMag)! 3.CX} (At iH. -Oi^lla)! 5.54(Jtt« oMChanQaabla 

with OjOs •OH proton)t 6.10^^.30 (fl , 2H, 5»H and 7*H)t 

6.60 ( i i , J^ Ht* aU 4»H). 

mt MT 178, 
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P»yUal di—thyUtlow »f (VI) yjnq f d i w thlottho«id> 

SoditM thio«thmid« (5 •^ivaltflfit) «•• pr«p«r«d 

by th« addition of athMMtliittl (5 alt i . i MOIO) to todiua 

liydrido (2 9t i*& "oU) in DMT (290 al) for 3D aln. DiirinQ 

addition, tho flaak was foalad in w iea bath, A solution 

of a^pivalylroaorcindt diaottiyl othar (1?.6 q) in n r 

(iOO al) was than addod at tooa taaparatiaro. Tha aixturt 

was roftuxad In an ail bath far 4 hr« tindar nitro9on ataoapharo. 

Oft̂  ««at disti l lad atit under radiacad prasaura* Tha rasiAia was 

than takan in athar and axtraetad with i .2 N NaOH (2 x 90 a l ) . 

Tha alkalina axtraet was nautralisad vdth diluta HCl and 

axtraetad with athar* Tha athar layar was washod with watar 

and driad (Na2S04). Raaaval of solvant 9«va un o i l , whi^ 

was purifiad by passino through a eoluan of silica oal to 

gat ^pivalyl rosorainel aonoaathyl athar (VXIt iO«7 gt 9(H), 
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aiiv?jAnii»; 

Inttntlv* lnv»ttt9«tion of tho plonto bolonginQ 

to fiutocoM hat bvou^ to 1 1 ^ • nunbov of nem alkoloids 

dorivtd ttom qitinelino«tueii as quinolone** fiiro(|iiinolineo 

•nd pyronoquinelinot. Alkonyl subotitii»ntt «t 3-^>otitlan 

•nd oiiy9tn«tion at 4»0ositlon i t • eoanon footuro of 

<|ulnolono alkalAldt* Howvar, îHjuBdort from tHo SOMO 

group oorlior itototod « now a^iulnotono olkoloid, 

Mdotonidin A (X) fron tho bark of ĝ itogtHYlan IwiffttfAi 

having a aetlioiiyl oubotituont «t 3»r)OOition* Lator on 

anotber alkaloid, twifltanldin B (II) with tiailar OJiyg«» 

nation pattom hat boon isolated from tho aaao olant. 

Swiatonidin A (I) and B (II) aro tho first alkoloido with 

a Mothosyl atlbitittfent at deposition* Howovor* owiotanlcttn B 

is synthetically known. Tho structuro (I) was proviaionally 

assi9n«>d to owiotonidin A «ainly on the basis of spoetral 

data and in tho pr«s«nt work i t s synthosis frecn ji^anisidino 

has boon d«scribod.^®**»^ ^^* 
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H««tifi9 t09«th«r •#ii»ol«r (|ii«fititi«» of fi^anitidiiM 

•nd diathylMilonat* result»d In • mixture of dioaiUdo (III) 

^i7*U8^^4* ••^« i90^» siKiA tho MUMMlUdo urn, %^̂ *»Ŝ 4» 

•«1i«xiM®« and tho aon^aniiido (XV)« C^ ĵ̂ N04» ««9. 58^. 

Tho latter could ho obtainod ao a ooto pfioduet in quonti* 

tativo yioldo (ttHK) whon lar^o oxeooo (10 nolo*) of 

diottiylaalofiato i t utod.' Hydrotysit of tho »onoanilido(IV) 

with diluto alkali ^vo tho eorrespondifig acid (V), 

^i(^ii^4* «•». i45»46^, v^ieh on tiaboo t̂iofit eyeliiation 

with nolyphoophorie acid (op.gravity 2*3) Qavo 4»>hydroicy»8» 

•othoxyearbootyril (VI}, C^c^^t «•»• 246^. Thi« on 

tra«tM«nt w i^ hydroqon ooro»ido» cone* HCl and aeotie acid 
S-methoxVi^ 

$avo/3,3«>diehioro->?,4»dioxo»l,2»304»totrahydroQiiinolino(VIl) 

as dark yollow noedloo* Tho transfoi«otion of (vzi) to tho 

kotal (VXII) Hat bo«n carried out by i t t troataont with 

oodiuo aothoxido. Further tho kotal (VXII) on roduetion 

with fine and aeotie acid in aothanol yioldod 4»hydro]cyw3,8» 

diaothoxycaffbottytil (XX). ftiathylatlon of tho earbottyril(XX) 

with dijtothyl tulphato utino potoooiuii hydroxido in dlnothyl* 

formwido ^avo MHiiwthyl*3949a»tvi«ethojfy^2Muinolon« (K), 

which i t idontieol in all retpoctt with tho twiotanidin A 

aothyl othor (TLC and aixod «•()•). 
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EXPEmUBHTAL 

Cendowtloii of A»td.9i4knm and diothyl—lonot# 

A alxtttfo of j»onloldino (i«23 q) ond diothyl-

iwlonoto (1.60 9) ma* hootod ot iiO^ for X.ft hr. Tho 

•isturo «fo« allowod to cool whon o solid soparstod out. 

Tho solid WAS thon filtered «nd washod with hos«no 

sovorsl ti«ts to rsMgys unroaetod diothylMalonata. This 

was than purifiod by passiii9 through a short COIUMI of 

silica 90I (bonnns"acotowo) which 9«vo tho dianiUdo 

(XXI)« ••p.iSO', a Major eoi»>oiind (̂  SOU) and tha aono* 

anilido (XV),si.f>.90*' in S M I I s M u n U . 

PrtMfrt^ftfli ftf thf iPfftgiffiliUtfi <zv) 

X^Anisidina (13 9) and diathylisalenata (180 9., 

10 isolts) wera first haatoH to 160^ in an opon flask ovor 

¥y nin. • and tha ta«r». was slowly raisod to 180»85^ and 

haatad at this ta«p. for 1.5 hr. Tho mixtura was allowad 

to cool and tha axcoss dlothylttalonato was rawoyad undar 

reducod pros sura. Whita naadlas (20 9. t BOPS on tha basis 

of j»anisidino) which saoaratad out worn washad with 

haxana to ranovo tha r«fBaininQ diathylMalanatOc tt.o. 96 

(Founds C, 60.73t K, 6.33$ N, 5,63. C^2'^^s'^4 •̂'̂ i<'<'« 

C, 60.77| H« 6.33t '̂t &*91%). 
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Ma»iHtthoicyphartyl) •alonaaic acid (V) 

Tha coopound (IV) was ahakon with IN NaOH (180 nl) 

for i hr. • filtarad and tha filtrata nautralitad with 2N HCl 

which «avo tha acid (V), at pala yellow noodlot (12 q). a«c». 

14&>46® (Founds C* 5F.30} H, 5.15? H, 6,?0. C^o"ll^<! 

roquirot C« 57«42t H, 5.26t N, 6.7aK). 

Tha acid (Vt 5 9) was auapandad in polyc^ioaohoric 

acid (tp«9ravititY 2.2. 25 9) and haatad at 140.S0^ for 

40 nin. Tha dark rod viacout aolution waa allowad to coot, 

and watar (200 «l) added to it and tha pracipitatod quinolona 

was filtorad* It waa than porifiod by paaainq it throuqh 

a eoluan of ailiea 90! (100 9) (aluonti 0«5t9*5 withanol* 

chlorofoz«) to 9«t eolourlota naodloo (4*10 9.* 079^)* ««o« 

246® (lit.^ 245»248'') (Fowidt C, 62*«V). H, if.70 : N, 7,33. 

'"10^^^3 l^***'** C. 62*84t H, if.71 ; N, 7«33!!£)« 

y 3,3»Dlchloi»>2,4»dio»o>l ,2,3t4i>ttrahydro<niinolina( VII) 

A mixturo of (VI) (1.5 9), hydrofan poroiddo 

(16.5 »l) and acotic acid (0.6 al) wat haatad to 80® and 

than 2.1 nl« of cone.hydrochloric acid added to it. Aftar 

a short tiao «ora of hydro9an paroxido (3«6 ml) and 

acatic acid (0.6 al) wara â d̂od and kapt at 85® for 30 ain. 
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Finally W8t«y (4 Ml) was addad for dilution, thm firacipitatad 

solid WHS f iUarad* 9nd tha rasldua crystaliicad ttom bansana 

to 9«t dark yallow naadlas (1.8 gt 87.7^ )• »«f>«2(M»i 206 . 

(Foundt C, 46.0&9 H« 3.45t N, 5.30t CI, 27.20. Cj^^N03Cl2 

raquirac C, 4 6 a 4 | H» 2.69t N, 5.38; Cl, 27.31<). 

ConYtnlOT fff ini) U thf lirlil innl 

To a cold solution of codiua Mathoxidc (fMraparad 

fraa 0.&5 9. of sodiuia in 6 al. of abceltita «athanel)t a 

cold solution of (VZI) (1.8 g) in 15 «1« of aathanol was 

added v\d haatad to boiling for iO «in. Tha aixtura was 

cool ad and trancfcrrad with 9«od atirring into fiydrochlorie 

acid solution (i.8 si. conc.HCl in 27 al. of watar) and 

filtarad aftar kaapln^ it for 1.5 hr« to ̂ at l«8 9.(80.5P() 

of tha katal (VXII), ••o.87.>88*^ (Found C» 57.45t H, 5.01} 

N, 5.38. C ^ ^ ^ ^ ^ requires C» 97.611 H, 5.aOt N, 5.38^). 

Tha lictal (VXIX) (l.O 9) was diacolvad in dry 

Mthanol (15 ail) 9nd acetic acid (2.5 al) and sine duet (1.2 9) 

and gradually added to tha raflusing aolution. After lo ain. 

cone, hydrochloric acid (0.5 al) was addedt and tha heating 

continued for another 5 isinutas and than alloNad to cool* 

and filtered. The filtrate was concentrated* diluted with 

watar (25 «l) and astractad with chlorefom. The or«,̂ anic 
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l«y«r w«» woshod with wator and driad (Na^^^). n^saowal 

of iolvont gavo a solid* which on racrystallisation froa 

benitfia yialdod brown eolottrod firii«« Co*& ^.t Sd.ffiKI)* 

m.p. 197«9«® <Foiindi C, 90.8t H» 4.99$ N, 6.30. 

liottiylation of 4»hydro«yi>3,»»di«thoi^aMniinolon» (XX) 

A fldxttiro of (IX; 0,190 9) In di««thylfor«a«ido 

(8*5 al}* powdwd potassitai hydreicido (o.4& 9) and 

diaathylsulphato (0.7 «l) was hoatcd at 60»«&^ for 30 hr« 

Tho solution was pourod into wator (2D «l) and oxtraetod 

with ehlorofom, washod with wator» and driod (Na2^04)* 

Tho roneval of solvont gavo a solid rosiduo w h i ^ was 

purified bf passing it through a short eoluan of silica gol 

to got pala brown nosdlos* ia«p«Sft̂ « 
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IMiSSSMS3JliS& 

It i« known that about tvronty oor eant of tho 

population in 'festom countriot dio of nooplaatie dito^sott 

eounonly known at *eaneor*. Thia hat on^a^od tha attontion 

of rotoareh viorkort throughout tho world in roeont yoart. 

Tho faw drugt now avail»blo for tho traataont of eortain 

typot of cancor aro howavor highly toxic. Thata can bo 

broadly clattifiod at (1) alkylating agontt* (2) anti* 

natabolitot* (3) antibiotiet, and <4) •iteallanoout coapoundt* 

Although a largo mMbor of aynthatic eoapounda hava 

boon laado and thoy aro oubjactod to ostontiva biological 

tcroening, tho rotultt to far obtainod havo not boon 

encouraging. Tho roaton toont to bo that duo to high 

reactivity of thete coapoundt and with many coll conttituentt* 

thay reduce therapeutic indexoa. Incroeting ttrott it 

therefore being laid on natural productt whidi wight net 

at prototypet for tynthetic ehenitt in building aore 

effective Mid loot toxic coapoundt. 

The anti»tumor activity of tone plant mat^rialt 

hat been known for »iany centuriet. Plant preparationt ware 

pretcribed for what it thought to have boon *cancer* at 

early at 1900 3.C* Even now in aliaott all the cmtntries 

plant extractt are in ute at renediet for cancer. 
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For tha last twtnty yoart tevarat groups ara 

an^a^ad in tha itolatlon and atructum alucidatiofi of 

plant-darlvad ttaior ifihlMltora* Tha rasulta ara proMlalng 

anti hava ylaldad wuMf twml typn of growth Inhibitory 

cooipounda. Many of tha coapounda poaaaaa atmcturaa and 

chaaical oropartlta, which tu^Qtat that thay nay act by 

aalactiva alkylation of growth rogulatery nacroamlaeulas. 

This aporoaeh nay finally raault in aynthaaiaino aafa and 

clinically yaafUl chanothtrapautic agantt, 

Tho pionaaring wort of Prof. Kiipchan and hit 

associatot on plant axtraet and thair aueeass In locating 

tha activa conatituanta as anti^tuaor agants has rafiultad 

in tha isolation of SOMO vary activa anti-cancor agants. 

For nany yaart African witch doctors hava baan 

using a plant axtraet for troatino cancar. ^ alcoholic 

axtraet of this plantt ^Javtamis sorrata (foi«arly known as 

w. Aliiitt* £«gtliligatfii) showad ootont liUiibitory activity 

aQainst fiva standard anloul tyowr systaiM. Ku'^ehan and 

his groiH> bava isolatad tha activa principlat aaytansino. 
2 

and its stnicturs was dataminad by X»r«y erystallogranhy. 

It is prasant in vary ainiita quantity anA tha plant is 

grown in Kanya. 

Maytanaina is an axcaptionally intaraating aacrolido 

pro^cing anti«»tunor activity at tha laval of tticrograow t>«r 
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kQ. of Afiiaal body w^i^ht* Fuftfi«Vt it nhmm ticinificaftt 

inhibitoiy activity aQainct th» U>i20 aout* l«iik«ii«« 

LMdt lunQ cavcinooi* and B»16 aalanocatelnoM toli4 nurina 

tuMor ayatflwi. How th« National Canear Inttititta is 

conducting taata on HiMano. Xt it attiUtatad to ba iO 

tiaat «ora affactiva in animal tattt than any antieanear 

drug that it now availabla. 

Furthar invattigationt by Kupciian and hit 

eollaafuat lad to the itelation and eharaetaritation 

of ttwoa aora OMytantinoid att#rtt aaytaniyfina, itaytan* 

butina and aaytanvalino* All of thaa show antilaukasic 

activity. Thraa othar «acrolidaot ftaytaninay aaytina and 

noraaytinot alto itolatad from the s«aa plant and n«t 

having tha aotor group at tho 3»popition» lack anti

laukasic activity and show about I/IO9OOO of tha cyto» 

toxicity of maytanitida attart. 

Soma tttuctural ro^iratntt for tha antilaukaadc 

activity hat alto baan noticed in all thaaa conpoundt. Tha 

C»3 attar function it attantial for tho biological activity. 

Any variationt in the nature of tha attar group 9T9 not 

accoapaniod by aarkad changat in antilaukasic activity. Tha 

carbinola«ida and tha apexida functions are attantial for 
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the telcetiv* alkylatlon with gro»«th roQulttory biological 

macroMolaculaa. Thus itoytMioifio othyl oth^r* in which tho 

roaetivo caibinolaaido io no longair ovailoblo a« a petofitial 

alkylating function, «h««rt no antltouitiale activity. 

Tho vtfy low conctnt»ation of Miytanolno In 

Mavtafwn§ tpocits and tho hi^h eott of itolotlon hat nado 

•any gtoupo to undortako its total synthotlo* 
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I Moytonoino io th* flmt onto aterolido kno«m to 

eontoiflbarliinolMint^opexidt and atyl halido fanetion» 

9n$ it appaar* to IM> tHa first mmribt of tha aori^t 

rapoxt«d to produea antiloulioMie acti^ty* 

A nmh9t of appToaehaa aada to far on tha aynthoait 

of various ptrta of Maytantina (I) tiavo boon publithad.^ 

Vaiy rocantly l̂ rof. Cor«y*t group at Harvard havo auecoadod 

in roportinQ th* first aynthotia of }Ma*thyl nayaanin*. 

For eonip*ni*nt r*ftaono« th* noloeul* can b* 

divided into four tonoot Tha «f*at*m son* (th* arosatie 

part) contains an unusual sobstitution. Th* synthasis of 

th* aroMtic part had ba*n r*oort*d ala»st si«iltan*ously 

by four different groups. Th* ttothed adopted by Kan* 

&nd Mayars s*«att to b* si«pl*r. Th* diff«r«nt scha«*s 

hav* b**n indicated in charts 1-̂ -. 

During th* pr*s*nt investigation, it was f*lt that 

th* w*st*m ton* tog*th*r with th* southern ton* eonstitut* 

th* m k*y synthssis, th* di*nal (ZI), and if dev*lop*d by 

a siaplar procadur*, cMy eonstitut* an iaportant int*r» 

•adiata for allowing th* synth*sis of othar naytansinoid 

analoguost possessing ussfut antieanear propartias. To 

aehiav* sueh a goelf it ***»* to b* laor* logical to first 
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»ynth«sit« tha k«y k&Utw (XIX), which an ifitti« or oth^r 

•yitabla raaction, ahould Qiva tha dianal (XI). 

Tha tynthaaia of katana (XIX)» hat now baon 

a^iiavad in tha ptatant tynthasit tt«rtin9 fro* vanillic 

acid* Mathyl vanillatat obtaiwNl by attorifieation of 

vanillic acid, wat nitrdtad in glacial acatic acid with 

cone* nitric acid (dBi«42) to giva tha nitro darivativa 

(XV) in «ofa than 90S6 yiald* Tha nitro eoapeandt on halting 

to 100^ in a niHtnte of diaathylfonMtid^thionyl chletida 

for ovami^t qai^ a aiiiititra» containing attantially tha 

da«ix»d chloro coMiMiand (V) tegath'̂ r̂ with tha ttaning 

nitrocoapoiind (XV}« Puta chlore compound (V) wat 

obtainod by patting a chlovafofs astraet of tha eruda 

wiiftura ^iit9T a dry ^luan of aluaina and itt wibtaguant 

ciyst<^llitation Iron nethanol* Altamativaly* tha chtor»> 

compound (V) it alto mid% frosi (XV) by haating a Or^ toltition 

of tha lattar with triphafiylphatphina-^carben tatrachlorida 

coaplas* 

Tha ehloro coapound (v) wat than tubjactad to 

raduction in aathanol aoing ttannaiit chlorida and acetic 

acid at reott taaparattira to obtain «athyl 3»ai^no»4»chloro» 

&•• ithoayvanillato (VX). Coaooiind (VX) c«i alto ba 

convaniantly aada fro« (V) by hydroganation uting i<M 

palladiiM carbon at a cat^iytt. Howavar, hydro^^anati^n 
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ofWn 9ivot troubl* duo to tho poitoning of tho catalyst 

by troeoo of oulf^r eoopOMidt loft in tho oroviouo thionyl 

ehlorido roaetion* Tho OBUIO eoapound (VI} is obtainod 

in IM1« yellow noodloot a^p* •8*89* (Kono and Mayars havo 

ropoxtod this coapound oo o low aoltinq solid)• Fonylation 

of (VI) «rith oeatio foxaie onhydridt in aothylono ehlorido 

9avo tho I^fon^rl dori¥«U¥o (VII) in alsost QuontitaUvo 

yiotd. Both tho foroyl oroup and tho aotor ftanction in (vll) 

woro roducod with lithltao oluBinliM Hydrido in totrohydrofurun 

at 0^ to 9ivo 3<4iothylaaino»4»chloro»ft»aothoiiy*beniyl alcohol 

(Via). 

Tho boniyl alcohol (VI11} was thon convortad to tho 

corrosponding N»corbotho«y dorivotivo (IX) hy rofluidnQ with 

othyl ehlorofoxaato and anhydrous potoosiipi earhonato in 

acotono and hydrolysing tho eaibonoto function with alld 

alkalino hydrolysit. Tho bonsyl alcohol was thon convortod 

to tho bontaldohydo (X) tay onidotion with ehroaiuo trioxido 

in pyridino in 9f% ylold. 

Condonsotion of tho aldohydo (X) with nltro athano 

in tho proooneo of i—uniua aootato gavo (XI) «diich on 

roductivo hydrolysis with iron powdor in aeotic acid yioldod 

tho dosirod kotono, 3<(^corbotho«y)««othylaaino»4»chloro>-5> 

aothoxyhonryl aathyl kotono (III). 



167 
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A niekol oofi oofitoinifig o aliituro of iietotoiiM 

hydroxido (330 %) and wotov (40 9) «oo Hootod on 0 doop 

•and both. »ith vigorous aoelionieol o«itotiofi, tfio olkoli 

woo hootod to lUft^. at which tonipotottiro i t Qollod, »n4 tho 

tond hoth nointoinod at 290^. Tho viocouo ftixttivo wot 

tr«at«d «dth 120 g* of vonillifi In tiaalt poftioiio ovor 0 

poviod of 10 «in* Conaidor^lo hydfooon ovolutlon took 

ptoeo aftor 0 0 ^ odditioii« ohd tho toopontmo rooo to 190^« 

VonllUn oddition wao rapid onouHi to aaintoin thio tOMp* 

Aftor oddition of o i l tho voniltin* tho taixttiro boeano 

pooty ond tho tonporoturo rooo to 190^« stirrifiQ woo 

cofitinuod for onothor 10 «in, at thio toMporaturot tho 

Bixtuio r««ovodt allowod to eoolt ond dioootvod in wotor 

(1*6 1.) to 9ivo 0 rod oolutioii* Zt woo thon oddifiod «4th 

S€i|» whon 0 eoyotollino ptocipitoto ooporatod out. I t wao 

filtor«»d« waohod with wator ond driod to ylold llA 9. (87^) 

of vof^llie aoid at whito noodloo* «»p. a08*a09^. 

Vonillie oeid (200 g) wao ditoolvod in aothinol (4 l i t . ) . 

To thio wat addod eatftiotioly 20 mU of eone. tulohtirie aeid 

^ d rofluxod for 40 hr. Exeoot of sothonol wat d i t t i l lod off 
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and tho solution coneontvottd to a ¥OIUMO of 90D al,, aiid 

viator (11.) woo addod to It «dion on oily layor ooporotod out* 

Tliis was oKtraetod with ehlerofonit wooiiod wdth oodiua 

Hearbonato solution (iO^). viator and dtiod (Ho^SO^). R O M W O I 

of ohIorofmBB 9avo 90 oily conpound wliieh eryttallisod in 

eolourloos noodloo on addition of hosanOt ••P« 62^(180 9«,839(). 

Proporation of •ottiyl»3Hfiitro*4*liydfoji»«*»>wotho»y»ontooto 

In a 2 lit, throoMioekod m flaok fittod tilth o 

dropc^ng funnol and a aoehanieal ttirdor* aothyl vonillato 

(182 9*, 1 aolo) and aootio acid (1 I.) woro addod, Tho 

oontonto vioyo stirrod at rooa toaporatuto for 30 «in« It 

was eoolod oxtoimally by iOMwator aixtuio. lihon tho toa!t>« 

of tho roaetion «i«turo rooehod to 0»9^t a solution of iOO Q. 

of eonc* HNC^ (sp.9ravlty 1*42) in iOO •!• of acotic acid 

was addod slowly through tht dropping funnol* Tho t U M of 

addition was 2 hr« during which poriod tho towporaturo wis 

kopt around &*• Aftor tho addition woo eonploto, tho 

•ixturo was allewsd to wara olowly to roow tanporoturo ond 

tho aiiituro stirtod for onothor 4 hr« Most of tho nitro 

eoapound ooparatod out as yollew noodloo* Tho aixturo woo 

thon pourod into ieo wotor (1*9 I*}. Tho light yollsw oolid 

woo filtorod throu^i a Bd^mor funnolt washod with wator 

and dtiod in voeuiw at roa« tsispsraturo* Tho dtiod product 

woi^iod 190 g* (8d.7«), w.p. 193® (lit* «.p.l&4-«9**}* 
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fi«UC0Ct3)t 3*95 and 4.02 ( j , two OMo}t 7.73 and 8.40 

(jt. J"2 H«, tifo Ar-H). 

Mathyl*3«^it»o*4M:Moy<t«>&Haethoitybanioata 

MtiaoAM In « i t i t . m naak f i t tad with a M^natie 

atirravt a taftux eendanaar and a CaCl2 tiiba «iaa plaead JL90 » l . 

of diati l lad t»0* Ttia flask was iMaaraad in an iea bath and 

ISO a l . of SOCI2 waa addad in o^rtiona «rith atifvin9 ovar a 

pariod of 30 ain.» aontanta «»•?• atirrad for anothar 3f» s in . , 

9n6 MttiyW3*nitro»4»hydYo«Y«»S-«at}ioKybantoate (29 9) waa 

a4r$9d whila cootinQ oxtatnaUy. After tha addition, tha iea 

bath waa raplatad by mi o i l bath and tha ftaak haatad ^antly 

to 80^ 9nd la f t at that taapamtura for 2 hr. Tha tawo. of 

tha ^ l bath waa than raiaad to iOO^ and maintainad tha 

taaparatura far 6 hr« Tha eantenta wara coolad to roan t(iah»., 

and pourad 99mt iea watar (600 i i l ) in a 2 I . baakar* m^a 

atirrad for 2 hr. Tha dark guBany product waa axtractad 

with ehlarofom (€00 • ! ) •ml waahad with watar (3 « 3no a l ) 

and driad (1^2304) • Tha ehlerofora astract waa oaaaad ovar 

a dry eoluan of aluaina (4no 9) 9rui tha tarry atatarial 

with tha unraaetad nitraphanol wara ratainad on tha eoliMn. 

Mora ehtorofora waa uaad to aluta tha daairad coapaund. 

Tha aolvant waa rattevad to yiald tha eruda product (29*30 9)* 

eontainin9 larga quantitiaa of aulphur C ^ iO 9) toQath^r 

with amall cmantitias of coloitrad iiapiarity. 
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Th« CfiMit product «••• t«k«n in M^tNinol (400 •!)» 

roftuxod for iO atn.* and ttm liot tolvtion filt«x«d. Th« 

IntoUilylt y«lloi« •olid was mtlfUmitm Tho filtrato w«« 

tt»dtod vfitti netit ( ̂  i2 9) • f&ltovod «nd eonocntntod 

to lOD •!•, which yioldod colourtost noodtott »*p.l03^ 

(16.2 9.« €iC$ih 

ti«»h<id gi A solution of trlplMnylphoMiino (-340 t*« 

i«9 oquiv*) in QCI4 0 « 5 «l) w«s otirrod ot toflus tontp. 

for 3 hr» Thon tho CCl^ woo ovoporotod undor VOOUUM ond 

tho rooiduo wot driod* to this viot thon oddod o solution 

of tttthyl»dMnitfo»4»hydro}cy»SHMthoiiyvonllloto (0*227 ci| 

1 nolo) in Q ^ (3 al) «nd stitrod for 4 hr* <t 95»10D^* 

&ff wos thon roaovod undor todueo<J ptossuro and tho rosiduo 

wis tokon up in CHCI3 (3S al)* woohod with wotor (2 s 10 «l), 

driod (No2S04)« Tho rosiduo obtoinod oftor r««ovol of 

sol¥ont wos posiod through o short dry eoluon of oluaino 

(& 9.)(olucnt-bontono)t «î i€h 9«vo eolourloso noodlost 

fli«p.l03^ (0.06 9»t 25^)* 

To 0 woll stirrod cusponsion of «othyl*3»nitrOiMi» 

chloro»&-«tthoxybontCooto (24.5 Q«« 0*1 «olo) in 400 M I . 

obsoluto »othonol end 100 mU ^loeiol ocotic ocid, wos 

•ddod powdorod stonnous ehlerido (100 Q}» Tho rooction w«s 
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• l i gh t l y axoth^mie and i n a short tioM most of tho 

nl t ro cosipound «»ant into tha solution* Aftar 1? hr. • tha 

raaetion mixture ««as testad for ecn^lation (TLC W% ActBx), 

and an additional <|iia^)tity of i»oiiKfarod stannmis ehlorido 

(20 <;) WIS add«d» and st i r rad for further 6 hr. Tha solution 

was concantratad undar raduead prassura and tha thick viseous 

l iquid was transfarrad to a 2 l i t . b»alier« Chlorofom ( 5 ^ « l } 

was addad and cooled axtamally with iea . Tha eontants wara 

isada alkalina ^ adding » 0 a U of im^m with s t i r r ino . A 

whita prteir>itato of staimie hydroxida was oreeioitatad 

froia tha solution and t H s was f i l ta rad through a eal i ta l>«d 

and tha f i l t a r a t a transfarrad to a saparatdry funnal. A^uaoua 

phann was r̂ ^aovad Mtd the organic layar washed with watar and 

driod {H%^^)» Ratnoval of solvent yielded the anine as pale 

yellow ery(»talline congMHind (17 Q . | 80^). 

The «nine c«i hp crystallised fron aMith«nel as oale 

yellvm needles* m» iKSusg ( l i t . a .o. low melting sol id) . 

Mathyl«>3*forae»ido»4»^loro»5M8ethoxybengoata 

To a well st irred solution of the atsinî  (17.^ g) in 

i&D ail. of Q^«^l2 ot roosi tesiperature was »6'^9d 14.6 g (2 .0 

eguivalants) of acetic foimic anhydride nixed with 50 n l . of 

C l i ^ 2 ^'^I'lr^ « period of 30 nin. I t was st i f red for an 

additional 3 hr. Mere Cll«^l2 ^ ^ ^ *^) ^^^ added and the 
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nixtuTo tr»n«forr«d t» « ••o«rating funnel• It wee washed 

with weter end sodium bieerbenete solution till t^e eq^^eous 

solution wes elieeline* end then it was finelly wetted with 

weter. The organic phase wes dried (Ne2^e)t and the solvent 

resioved to ^ive eldest white crystalline 6aiî >ound. The prô tuct 

wes stirr«^d with hexenoi filtered end dried to yield i&«2 9, 

(92.1^) of N̂ foffliyl derivetive, m.o» 157-S8^* 

f^m (ecetofie 6^)% 3.S8 and 9.96 (j, 3H each, Ai^GMe 

and Nt^CO^), 7.38 (|ii, 2H, ArH), d«53 end 8«6e(»iS end 

.i^M^C-H). IR (OClg)! 3400 C«*^ (J«0, 1710 €•"* (•C«0). 

3»MethyleMifto»4»ehloro»5Heethoiybensyl alcohol 

In a dry 9C9 «!• three necked fleskt providec^ with e 

stirring bar and a dr^xiin^ fuimel and r>rotected from 

et̂ t̂osoheric aMisture with e positive pressun? of dry 

nitroQen wes nle^d lithium elur»iniun hydride (8.6 Q,* 

0*22 oole) and dO M I . of THF, A solution of 24.3 9.(0.2 nolo) 

of l^forwyl derivative in IftO «l. of THF was added dro^Mrise 

with stirinQ me¥i the flesk cooled extemelly with ice weter. 

After the addition (30 win.) it wes stirred at room tetsp. 

for 20 hr. The flesk wes then cooled externally by ice 

weter« The eon^lex wet hydrolysed and the excess LAH wes 

destroyed by the eeutit^s addition of e<|ueous sodium hydroxide 
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(9r*iMis«d by mixinQ li«0 •!• ef w«!t«r and 8.6 «l» of i99C 

MaOH) It «r«« ttitvod for ift Min« tid the •olution «r«« 

ftlterod through « e«lit« h«l. The c^o w«t washod with 

chlorofom <3 x ino •!) and tha coabinad filtrata takan in a 

900 nl, tai»aratin9 fyvmal* waahad vdth water und dried (Ma2S04). 

Raaovat of the aolvant Quva a enida yellow thick ^ l (18,9^ Q ) , 

purification of i^ii^ ovav a coluan of ailiea 9el ^ava 

eolourlaaa naedlaat aaO* 99^)4^ (16 g., 79«S)C). 

mR (CDClj)! 2.8T (A, ̂ , N»ila)« 3.84(j|, 3H, OMa)t 

4»60 (j, ain A V ^ H ^ ) . 6,32 (jl, 2H, AiwH). 

A ttixtura of bentyl alcohol (8.4 9) (fr<Mi pravioua 

axpariaMnt)* acatona (129 «!}• anhydroua f^taaaliM carbonate 

(35 9,t 6 d(|tiiv«) and ethylehlorofermta (18.09 9«t 4 e<iuiv,} 

waa rafluxed gently for 12 hr. The eontanta were cooled 

and the acetone resMvad at roo« tefsperature. To thia water 

waa added and atirrad for 30 nln. and the thick oily 

cooipound obtained waa takan up in ether (3 » 9n al). The 

ether waa renoved and the thick oil waa diaaolved in a^ 

liethanollc aodiuai hydroxido (^ «l) and atirrad at rooa 

tenpcrature for 2 hr« It waa concentrated uruler reduced 

preaaurot water waa added &nd takan 1^ in ath^rt waahad with 
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wator and driad (Na2^4)« MscRoval of solvant undar raduead 

prastura yialdad tha tfaalrad urathana* Tha product was 

<^ad undar vacuus to 9at mi oil XO.IO Q«(87.1011). 

I»̂ (CHCl3)i 1720 o T * (fM300C2l%}, 3300 e«"^ (-0H). 

NMR(CDCl3}t 1.16 iX aH,«»COCH^^)y 3.15(j|* 3H. H-Ma)t 

3.60i^.l6(broad signal nar^sd witli OMs* ?H, •COQCH^i))t 

4.35 d , 2H» Aia:i^}; 6.S3 (j|, 9H, Ar-H), 

MSs MT 299. 

3>-( N»caiboathoinr)*««thylaMino»4»chlor»»&*4satho»ybansaldahyda 

ChroaiuHi tr ioxida (1«2 9^9 6 aquiv.) was addad to a 

iiiagnatieaUy st irrad solution of pfriditm (1 .9 9«t 6 aquiv.) 

in 20 « l . of CH^l2 . Tha 699p burqandy solution was stirrad 

for 20 f i ln. at roo« taap tatura. At tha 9n4 of this oeriod 

a solution of alcohol (0«5a6 Q, ) in S M S I I voluaia of Di2Cl2 

was Adda^ In ona lot whan tarry black isatorial saparatad out 

intaadiataly. /^ftar s t i r r ing for additional 90 a in , at ro îa 

t<?aparatur*« tha solution was dactfitad fron tha residua t 

«^ch was washad with 50 « U of ath«r. Tha eoabinad orc<inie 

layar was washad with threa Hn tsl. portions of 5^ Nanri, iM 

mit S^ N^ICOj aach and than with saturatad NaCl, 9nd driad 

( 8 * 2 ^ 4 ) • ^aporation of tha solvant qav* a cruda aldahyda 

(0«470 g«, 87^) which was purifiad by passing through a 

short coluwi of s i l i ca Q«1 to gat eolourlass naadlastM*o.65»66^. 
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imD«:i3)i 1«90 ea"^ (-C - 0 ) , 1710 caT^ {n.^'a::^^). 

NMR(CCli^):ia6 ( 1 , 3H»CaCH2-CH3)t 3.17 { j , 3M, î•M•) j 

3.7^4.23 (l»road tlenalt iwrged with (Mm, 2H, -^jQ^ii^i^CH^) t 

3,98 ( j . 3H, Oda), 7 .33(j , 2H, AiwM). 10.af?(l, IH, •CHO). 

*?fniYl iff^hYl fcfiffnt 

A wlxturo of 0.135 9.(o.5 molt ) of 3-(N»€arbetHoxy)-

aathylaMlfio»4»ehloro»5*»«thosylMntaldohyd«« 0.2 ml. of 

nltroatharw and 0.045 9. of aMKMiiua aeatata was oraoartd 

in a 10 e l . RB flatk. Tha «lxtura was heaie-d in ^ oi l bath 

at ao^90^ for 4 hr. during whi^ tina all tha aldotiyda und 

aeatata want into solution* and tha aixtura bacaoe dark rad. 

Hxeass of nltroathana was raaiovad undar rf̂ dû Kf orassura and 

tha ratidual qomif eompmmd was t«kon in chlorofom. Tha 

chlorofom solution was washad thriea with water (2 x 15 ml) 

to refaova the aoMraniun aeotata and driad (Na2S04). It cByt^ 

•n o i l (0«190 9)« 

It was disselvad in acatie acid (2 n̂ l) and haated at 

ao»i90^ with stirring. Iron powdar ( 51 MQ) was adifad in 

sfliall Dortions during 40 s in . and haatin<} and stirring wars 

continue for fuvthar 4 hr. Tha solution wat than allowad 

to cool at roots taapa^^aturo and pourad on water (1") al) ami 
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thon oxtraetod with chlotofom. wothod with wotor and driod 

( N o ^ ^ ) * Tho oolvont was vowovod to givo an oil (0*130 9) 

which wat purifiad through a short column of tlliea 90I 

(0.6: 9.5 acotofioobofisafio). Tho puro kotono wot olHainod 

at palo yallow oil (o*09 Q., 60.49e)* 

Hm (ecu, )s l a S d , 3H, .0000^43)1 2*13 

(«« 3H, -COCHjh 3*30 (j, 3H, tMtt»)t 3*i0(j|, 2H, AiwO^)) 

3.83»4.25(|ti Borood with oMo, 2H, •OXXSi^^CH^) ^ 6.73 

(j. 2H, '\r»H). 
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S U M M A R Y 

BaXkJL.* Phwollc eonttittifita of th« batk and haattwood 
of Chlermyion awiatania DC 

Two aanploa of ^|Of43»t|oQ uAaSm3Uk baik abtalned 

fro« Aehalpuv and Chantiapatfiaa hava baan •ntfAn^d for thalr 

ehaaieat eonstitiianta. 

Tha pwfdarad tiark fron Aehalpur an axtraetlon with 

eold aeatona ylaldad a yallowlah aywnfy axtraet, which was 

suecaaaivaly axtractad with haxaciat banianat athar and 

ehlorofoxm* Tha eoabinad haa^ia-bcfliona axtraet Qavo a 

bicaibonato aoluibla alkaloid, awiatanidin A (I). Fyora tha 

tnaoliibla bieaybanata oatt* oifht eoapounda hava baan 

laolatadt awiatanoMoaarina A (IT) and B (IIX}| two naw 

foranoeouMrina and six knom eouoarinst futaitarin, baliottin* 

aubaroain* xylotanin, aaactilatln dlmathyl ath«r and awiatanona. 

Froo tha eo«binad athar ehlorofofn ast»aet two now 

eoiMarina, aidatanocouoarin G (XX) and da»9thyOw«no«tin(x) 

way* iaolatad in addition to tha thfaa known eaapounda, 

futaaarin, eollinuain and ayringataainol* 

rxtraetion of tho powdorad bark from Channapatna« 

produead a ^unoy fliat«rial which was auceaaaivaly axtractad 

with haiianat bangana* athar and chlorofotn. Fron tha 
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eonbifMid h«x«fi«»b«fit«n« •xtract. th« folloMflng m«¥«n 

coioounda liava b«tn itolat«dt aHriataAocoiMarint A (XX) 

and B (III) , vutaaarin, ttiliaroalfi, laopUipifiailifi, 

t«d«tafiocoiiMfiiit H (VXIX) and X (XX). 

Tha alkali-aoltibia tthar extract eontalntd two 

tm» coRpoimdat a-psafiylnodalEanatin (XII) and a«riatan»> 

eoiMMiin C (XV) in addition to a kn«»n lignan* savinin* 

Fractionation of tha chlorofom extract affordad 

four now conpcunda awdatanocoiaaarina D (V), E (VX), P (VXI) 

and gn alkaloid OMdatanidin B (XXXI)* Tha praaanea of 

chalapin and twiatanona was alto r«voalod« 

Ciialopin» aiibarotin, tha coiiaarina;t«vinin» 

collinuiin, tyringarasinol xM tha lignant aro raf»ortad 

for tha first tiao from £t*AdLSlfllii* Althou^ oxygenation 

in tha ^-position i t coMson aaong tha ftiroquinolinaa and 

3»alkonyl-a»qiiifMlon«c of tha Hutacoac, aMiatanidin B (XXIT) 

i t tha only alkaloid other than awiatanidin A (1) having a 

•athoxyl ttabttitiiant at 3»o»tition. 

Extraction of tha poMidorad haartweed from Madhya 

Pradath idth cold acatona yialdad a roddi^ tyruny compound 

which waa imeeataivaly extracted «iith h^iun*^ bensanat and 

ehlorofoctt. Tha iMxano extract yielded alkali-toluble 

7«>deaM»thyltt̂ eretln and the alkaliolntoliible part contained 

xanthoxyletin at a major compound. 
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The b«fit«n» witfact 9«v« nor* of alkatiotolubl* 

7*d«Mthyltiibtro«in and tha htydroehlorle acid aolt^la oart 

led to tha itelation of aiil—tawtno* Pron tho nautral 

baniafia axtraet xanthesylatint allojianthoxylatin and 

nodakanatin hava boan laolatad* 

A nuatoar of natural r^odueta with C»iaopranoid 

unita awdifiad aa apoidda and dial hava haen faportad 

froai varioiia plantat but tha eo»oc€tirranea of a l l thesa 

eaapounda in tha aana plant aaawaaa eonaidarabla bta^anatie 

ai9nifieanea« 

Pirt 11* ^M^il^ldt ftf t ^ •tl.i'wfojjl ftf.„?^flnriYi KwDisli 

MtiMpjya JuitQlfill i t a •adielnally ioportant 

Rtitacooua plant and haa baan antanaivaly axai^nad for i ta 

cha«ieal eonatititanta* A nuabar of earbatola alkaloida 

froa tha laavat, liaik and fruita hava baan axasinad by 

varioiw worltara» but there i t no Uteratitra rafaranea to 

tha ata« wood or root eonatituanta of thia plant. 

Cold atatona extraction of the powdered atanwood 

qti^f a datk ^Mny product which waa auecaaaivoly extracted 

with hexana and bangona in a aoidilot* Tlia hexane extract 

contained three alkaloidat Murr«yanine» ttahaniai>idina« 
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«nd l>iqfelaMh«<iiaMii«» fMa %h§ b«fii«fi« •xtmct two 

knamn eoBpornidt mBUmniabitm and ylrlniiibifio ond a IMM 

C23 •Ikoloid, •ohonlaMiiol (XIV) hovo boon itoUt*d. 

MalwmiiAbinol i t 0 k«y biogofittie procmroor for all tho 

C23 eoibotoU olkoloido rooortod oorlier f MB vortouo 

parts of Ji*|yufiJifl&l* 

In an ottaapt to aynthotiao 2»pivalyl foaorcinol 

(XSr) which i t a ataitinq itat^rial for tha aynthoaia of 

awiataiiona (XV) fay tha doMthylation of 2i.nivolyU 

raaoraifwl diaatliyl athar (XVIl) with anbydrooa aliati-

nit» ehlorida in bantana, a eanaidarabla quantity of 

4<»iiydroxy»2«3-diiiathyl»3HMthylana eouaaran (XIX) togathar 

with tho «onoM»thyt athar (XVIII), waa obtainad. Thia 

ifttaraating obaarvation has lad to tba invaatigation of 

varloua aapacta of thia raaetion and tho foraation of tho 

hitharta unknown eounaran (XIX). In 0 further sat of 

aaperiiiantaf 2^pivalyl and 4»pi¥alyl oreinol wara praparad. 

4»Piv«lylorclnol (XXI) on tr^ataant with anhydrous atuninius 

ehlorida q&^ a eyeliaad produtt (Xx), wharaaa S-oivalyl 

oreinol (xxil) undar ai«ilar raaetion eonditiona raoainad 

unraaetad. This auggoatacf that both tlvi flcihft paaitiona 
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in th9 tiCl^^utyl phtffiyl liet«M th^ld h«v« either hydroxy 

or litthojqr ti^tittt<Nitt %• yiold • eyelitod product. A 

prebablo Meehanitti of tho«o fOMtiono is diocuoMd. 

s»«^ii^Hi Swiiiwiidln A ! • tho firtt n«tur»lly 

oeetnrrifig 3*ttho«yl*aMtuinolono olkaloid m%^ ttrueturo (t) 

was aati^nad to i t prvvltlonalty. The ttructaro hat boon 

now eonfiraad by tynthotitin^ i t t aathyl other ttatting 

froB i^anltlftfUit* 

Maytantinoldt aro clinleatty an intarotting 

eiatt of eottooundt* firtt itotatad firan tho tpoeiot of 

mammM mpe^mt JH jj , . Many groupt art nm tm»9^ 

In the tynthasit of thoto eoMpoundt. Maytonlno (XXXII) 

i t the tiaplott eoMpoiand and i t ra^ardad dt a biOQonatie 

pracurtor for other aaytantina attera* 

Xn an attgapt. to tynthatiao tha ^'ettom and 

Southern sonoa of^yteninot the intawaadiata katono^XV) 

hat baan prepared at«rtlnQ fron vanillic acid. 



1R9 

£sssm 

I wiah to axproM ay doop aonso of gratitudo 
to Dr. A, V, HmNi RaOf S«iofiU«t and Prejact Laadar* 
National Chaaical Laboratory, ^oonot for tugo«stinQ 
tha probla«» insprino guidaiica and constant aneoura* 
9amant durino tha courto of tlia iwoik. 

Z 9m alto vary grataful to Profaotor K« 
VonkataraMan for hit kind holp and intaroat in tha 
work. 

t am vary aueh thankful to Ora. R.B.Mujuadar* 
V.M. Oaahpando and S.3. Ya«ul for thair valuabla halp 
and fruitful dlacuationa* and to all ay frianda in tha 
laboratory, aapacially Utt» M.N. Oaalniikh. 

Aasittanea fron Spactr««€opic and Mieroanalytieal 
Sactiont of tha laboratory it gratafolly aeknowladQad. 

Award of a Followthlp by tha U.S. Dapartaant of 
Agrieulturo undor l'L»480 and C.S.I.a., Naw Oalhi* it 
gratafully aeknowladgad. 

I aa alao thankful to Dr. L.K. Doraitwaay, 
Oiractor, National Chaaical Laboratory, for allowinq aa 
to subait thit work in tha fora of a thatit. 

K. S. BHXDE 

POOKA 
January 197fv 


	01_title
	02_contents
	03_part 1
	04_part 2
	05_part 3
	06_part 4
	07_summary
	08_acknowledgement



