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‘w c8muMN8 OF lw88ommN emaaqtlm 

P.M. Dow, Nrlu ?utu, No~gyow 8orrfeNu ud DAN. Taylor+ 

The Robert Bobim8.r Laboraterio~, Umlronity of Liverp801 

+ The Dopartmat of Ohodmtry, Ibadan U~ivorrtr~,, ligoria 
(Reoeived 27 Htxroh 1967) 

In aoutiming oar 8tmdl.a (1) on the heartweed omamtitmomt8 ei ?turoxyZea 

obllmmm, an Afrloau 8neer0wood l rallablO ta u8 a8 8peolna8 fm Lm8hoto am2 

gokltdt, 10 have iWl8td tWOn* pyl’OE.8. 8W.m Of th.88 UW OO~Ulb8, ill- 

oludlag obllquln, for whloh partial 8trpOtuxW (I) wa8 dOdUe8d 8Ull8r (1). lk! 

ham nm l 8t8b~i8hd th8 full 8truotorm of obllquln and of the other 81x 

aOU~ill8. 

ml 88VWl 001111lfiII8 ar. d*riVatiV@8 Of aO8Oml8tim havimg mltmviOl8t 

l b8OrptiOn 8pOOtra 0108015’ 8id1U t8 that *It thi8 palWIlt OerpoPd 8hrrimg 

that in no OUe i8 aDy 8XtOll8iOSl Of the ohrO_phor, pOnd88ibl8. A&U, 811 

8even 8hOw in their 11.m.r. 8pOOtr8 iW0 doublet8 (2 - 9.5 O.p.8.), 0m0 OlO8e t0 

23.8, the other ole8e to r3.4, 80 that po8ition8 3 and 4 of tne oonmarin 

nUOl8u8 OUry DO 8Ub8titUWlt8. 

The simplr8t OoPMrin WM 8oopoletim (II), idemtioal witn authentio mat- 

erial, but pre8ent only in VeIy 8M11 mOUnt8. 

The third ooumarln, t&r&rOl, m.p. 145-140 ', we have named prenyletin and 

ldentlfietd a8 7-g-(3,3-dimetnylallyl)ae8ouletin (III; E'H). The nature of the 

dlmethylallyl 8Ub8tituent wa8 evident from tne 11.m.r. 8peOtrum, while the free 

hydroxyl group WM plaeed by the faot that tne aoefate, with x _. (EWE) 300 

and 330 q a8 it8 ohief ab8orption band8, behave8 a8 a 'I-alkoryooumarln. In 

OonfiNtiOn, prallyletin it8elf behave8 a8 a d-hydroxyooumarln 8inOe it8 8peo- 

tN=, A_. 232, 897 and 350 w 18 ahanged by bue8 In a OharaOtWi8tiO 

fa8hion, the nOw band8 being at 254, 315 and 403 q (log & 4.41, 3.98, 3.96); 

almo8t fdentloally wita 6-hydroxy-'l-rethoqooularia and differently frem 

8oopoletln whloh, in ba8e, ab8orb8 at 342 aud 400 mp (log& 4.05, 4.37). 
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Finally, wt4latloo of prenylotin gave the mthr (III; m) oowortod by 

ae1d-oatal~m.d doalkylatloa lnte meepolotln (II). 

The foarth oomrin, obli~uotla, C+,li&, i.,. 138-1~Q", oatmlnm, 

mmomnling to ltm n.8.r. mpmotrmm, but on0 areutlo prmtmm. In dditlon thora 

arm tnr.0 (rthoxyl) protonm, 26.06, and thlrm olmflmlo prmtonm nmoaatlmg am 

&IN mtipi0t8 thum HA, G and s, TS.6, 4.99 rd 5.01, rmmpootlrmly; 

b-17; %u+ = 10, and b - 1.1 oap.8. Thlm pattmrm 18 lndloatlve oi a 

vinyl grerp, and mlnom there are two (quatonaary) rethyl grompm l bmorblng am 

a mix-proton mlnglmt at 28.30, ebllq~mtla oarrlom the rare l,l-dlmethylallyl 

l lde ohaln am In l trmoturm (IV; B-Me). The premenoe of a free hydrexyl group 

at pomlfion 7 warn oloarly dironmtrmted by tne mhlftm in the ultraviolet mpmo- 

trmm lnduoed by aoetylatlon or bamlfloation , and the pomltiom of tae diwthyl- 

ally1 mid8 ohaln was emtabllmhed by the ready oyolimation to oyolo-obliquetin 

(V) upon treatmnt witn hydrogen bromide. 

Cyolo-obliquetin (V), qrlQr04, up. 124', warn identical with the fifth 

ooumarln. The nature of the dlhydrofuran ring ram olear from the n.m.r. 

mpeotrur whlon, in addition to a band appropriate to two (quaternary) mefayl 

groupm, oontalned a tnree-proton doublet (78.6; 9 = 6.5 c.p.8.) attaoned at 

the a-position together with a one-proton quartet ('t5.5; J = 6.5 c.p.6.). 

The ohemlaal shift of thim last proton me818 to exclude the pommlbillty of a 

2,2,3-trlmetnyl lmorer and 80 tne oyolimation mentioned above proceeds without 

rearrangement. However, oyolo-obliquetin fror the plant im optioally inaotlve, 

mnd we feel that it right have resulted from obliquetin during tne Isolation 

and gurlfioation mtepm dempite our cmre. 

The fifth coumarln, obllq&tol, qrH1404, D.P. 217-218', gave tne deep 

green ferilc reaatlon typloal of oateohol and its diacetate gave mn n.m.r. 

mpeotrum indicative of a 1,l-dlretnylallyl aide chain. Structure (IV; R-E) 

follow8 fro8 the faot that the dlretnyl ethei. im identical wltn tne methyl 

ether of obliquetin (IV; B-Me). 

The meventn and lamt coumarin, obliquol, C&,4,4, r.p. 191-19a", [uJS;+~~~ 

(0, 0.57 In onloroform) im clearly an allyllc aloohol related to obllquio (I) 
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rime hydrogonrtlon l B a platln~ oataly8t im the promono. of pwoinlorlo aold 

Induo ~rOgOeOly8i8 lOding te dlbydre-obllqoln. -0 pre8OnOO Oi 8 prim 

8loohollo iP#iCtlOn 18 dODOm8tlrtOd by the II*w.r. 8pOOtrUl (In dertorlodlwethyl 

nlphexido) wh%oh oont8ln8 no methyl b8md bvt ln8ted 8 two-proton doublet 8t 

't5.98 (a - 8 0.P.8.) and 8 One-pl%tOxl triplet 8t p5.0 (2 - 8 04.8.), While 

the aoet8te, In deaterioehlorofelr, 8hOV8 neither 8b8OrptlOn hot 8 two-proton 

8lnglet (T5.80) ln8teed. In other re8peot8, the 8pectnr 18 l qulvale~t to 

tlut of obllqaln. 

?Or obllquln, p8rtiil l 4We88iOlI (I) ti1elf8 tU0 pO88lbllltle8, of vhloh 

ve 8re now 8ble to 8eleot (VI; WE) 81noe, mnder 08nfolly oontrolled oon- 

dltlonr, rs1phurlo acid at 95-100' 08taly8e8 hydration oi the vlayllc double 

bond giving obllqoln hydrate (VII), 0,,qr4, w.p. 152'. [or] D +177' (0, 0.23), 

ldentloel ln 811 mteri81 re8pect8 rith 8 8ynthetlo r8oente. It &80 follcw8 

that obllqool hu 8tmOteX-e (Vl; R-OH). 

For the 8ynthe818, urotl~etin ~88 efherified with 3,3-dlwthylallyl 

bretide giving rdnly prenyletln (III; WE) together wlta 8 little of the 

i8errio ether (VIII). Thl8 8eleotlvlty i8 expected 8lnoe the weak b88e 

(pOt888iPr OarbOn8te) o8ed vould 8ttaCk rJn1y toe core acidic Of t&e two 

hydroxyl grOUp8, i.e. that 8t pO8ltlOo 7 which l8 Oonjogated directly with the 

coowrln 08rbonyl grovp. Prenyletln va8 then acetyl8ted and the 8cetai.e con- 

verted Into toe epotide (IX) by neo8 of 3-chlorcpcroxybon~oio acid. Alcoh- 

01y8i8 Of the 8Cet8te fOilOtiOll 8180 811oWed Cyc1l88tlOn by 8nlOnlc 8Ub8tit- 

Ptlon 8t the epoxlde link 8nd g8ve raOeml0 obllquln hydr8te (VII), fne 

8trooture oi vhloh vu oonfl~ed by the n.8.r. 8pootrm In deuterlodiretnyl 

8ulphoxlde. The tertiuy hydroxyl -nOtiOn VU re8pOn8lble iOr 8 8ing1et 8t 

t5.15, and toe ab8OnOe of 8 prOtOa 8djaOeat to tlri8 funotlon ~a8 oonflrwd by 

the 8b8enoo Of 8my marked 8hiit 1x1 the Other b8nd8 Upon 8oetyl8tiOn. More- 

over, taere vere b8ndr 8pproprl8te to tvo qv8termry utnyl grovp8 8long vitn 

altlp1et8 8id1w to thv8e of obllqulo lt8elf and oom8pondlng to the 

proton8 In the gxxmplng .O.CE&.ctl.O. A8 8 further oheok, tm ether (VIII) 

vu oonverted Into ello-obllquln hydxmte (X), m.p. ISlo, which re8Olb1ed 
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obllqulo hydrate but wae different from it. 

In the rampler of wood8 at our dl8pa8a1, obliquln and obllquol am mmoh 

core abundant than the other oouurlnr, bmt, whereas the Lusaoto rood Contain8 

all tnr8e oouMrin8, that fro8 Kokrtadt 8eeU t, laok 8COpOletin, obliquetin 

II 
cud 
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8nd ayelo-obliquotin. Ii obllquol l ri808 by hydrexylatiom, 

oeuld be tbo preorrnror of all tho oommrim8 doeorlbod horo. 

ooqlioatod by tho fact th8t th8 two wood8 ooBt8iB Plmilrr, 

thon pronylotie 

Tbi8 qWO8tiOn 18 

but net idontlerl, 

8OriO8 Of pyTO808. In 8nothor 8tady (a) of ?t8oroxylos obliqmr, 8 horrtuoed 

from aI3 -8 llOf 8t8t8d b88 boon fOaad t0 oOnt8&B 8 8OriO8 Of 00P&m8 

rOl8tOd to, or pO88ibly id8mtiO81 with, tho8e do8erlbod hon. Only the other 

(III; R3no) ~88 fully idontifiod aad it do08 not 8001 te l 8our in our wood8 

thoal;h vo h8vO pr8puod it irem prOlyl8tiIL On the ath8r hand, nie8hoPtin i8 

probrbly tho 8-O 88 our oyolo-obllqmtin (V) althotrgb the phenolio anslogue, 

nie8iUBmtO1, h88 no p8r81101 8DOm&8t the OOUMrim8 we have di8cevered 60 f8r. 

A 81li1U1y OO@OX 8itm8tiOa $8 found mOn&8t the Other pyrones Of the84 

wood8. and will bo dirom88od furthor in 8 paper on tb8 OthOr p5TOIW8 prO8ent. 

1. F.M. 

a. ?.H. 
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