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Abdnct- From the roots d Cluusena hptaphylh Wt. & Am. two pynaocournarira have been isolated. 
On the basis d spectral and degradarin evidena they have ban comr~ru~al as I and IV respectively.’ 

Cluusenu heprophylla (Rutaceae) grows in the Western Ghats of India. The roots 
gave on hexane extraction, clausenin CIdH ,*05, m.p. 15&157’ and clauscnidin 
C,,H,,O,. m.p. 135 136’. 

Both the compounds contain a chelated phenolic OH group as shown by the blue 
ferric colour and a bathochromic shift in the UV on addition of AICI, to the tthanolic 
solution. IR spectra of clausenin and clausenidin show peaks at 1728. 1624, 1600 
(coumarin) and 1639 cm - ’ (chelated carbonyl). They form monomethyl ethers. and 
ptoluenesulphonates whose UV spectra rexmble closely, xanthoxyletin. Alkaline 
hydrolysis provides the corresponding coumaric acids from which it is clear that 
both the compounds contain the coumarin nucleus. 

Clausenin on KOH fusion gave phloroglucinol. On the basis of the above evidence 
and the informative NMR spectrum (Fig l-A), clausenin can be constituted as 1 or II. 
Unambiguous synthesis of I and II proved that clausenin possesses the linear 
pyranocoumarin structure I.’ 

The NMR spectrum ofclausenidin (Fig 1-B) shows that it contains an szdimethyl- 
ally1 group. 

l Contnbutton No. 92 from CIBA Rexarch Centre. 

’ For a prel~inmary wmmuoicarion. see 8. S. Josh! and V. N. Kamat Terrahukn ftrrrrs 5767 (1966) 
’ A. K. Ganguly. B. S. Jo& V. N. Kama~ and A. H. Manmade, Terrahednm 23.4775 (1%~). 
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FIG. I 

This evidence narrows the possible structures for clausenidin to 111 and IV. 

Clausenidin on treatment with sulphuric acid gave cycloclausenidin (V) and on 
heating with AU, in benzene it gave a hydroxypyranocoumarin, m.p. 220” which 
was found to be identical with the synthetic compound II.’ Clausenidin should 
therefore be constituted as IV. 

Clausetin and clausenidin are the only examples of naturally occurring coumarins 
fused to a dimethylpyranone ring. The relationship of clausenin with xanthoxyletin 
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310 and 334 rn)l (log E 445.4 27.4.30.405 and 445). IR (Nupl) 1742 1692 162I& 1602 IS52 I332 1310. 

1280. 1225. 1195. 1180. 1160. 1125. llO8. 1098. 1058. 915. 895. 870. 860. 840. 818 808. 785. 755. 725. 700 

and 670 cm ‘. NMR 62 7.7 (d. I-H each I = IO c:sA 68 (5. I-H. aromaucl 7.4 79 (4&H. aromatic), 

/MC 
2.72 IS 2H). 25 (% 3H. aromallc -<H,). I48 (s. &H, ,>C,_, (Found: C. 61-2; H. 4.1; CJ,H,,O,S 

Me 

requires: <I. 609: 11.4.4 O0 ) 

A/&&W hydrolysis q(chsenin A soln of clauscnm (200 mg) m McOH (4 ml) and I “; KOHaq (32 ml) 

was refluxal for 30 min. The rcacnon mIxlure was coolal and acidified with 2N HCI when a scmi- 

crysralhnc ppt was formed This was allowed lo srand overnight al room lemp filled and washai free 

from acid wirh cold water Rccrysrallized from ether (IO0 mg). m p 214 215‘ (dcc). I& 292 mp (log L 3-l) 

IR (bhlJOl) 3400. 1678. 1618. 1575. 1372 1322 1272 1242 1185, 1165. 1095. 1068.991. 825. 805. 778. 75X 

and 712 cm-’ (Found: C. 606, H. Sa. C,,H,,O, rcqulrcs. C. 604; H. 5.1 Sk) 

Alkali-@inn o/cluusenin Clauscnin (2 g) was mixed with KOH (5 gl m a nickd crucibk and healed 

81 250’ for I hr The product wax cooled and dtgcstcd with water The brown soln was acidlficd with 

HCl and extracted wirh ether The e1hc.r extracts were pooled. washed with SS: NaHCO,aq and H,O. 

dried over Na,SO, and conczntrarcd IO a small volume A red brown gummy ralduc nuxai with crysrals 

was obtained This was carefully diluted with dry ether and the crysrab were separated by Rlrrallon and 

washing ~lh cold erher (20 mg). m p 218’ Its tdcnrlty Mlh phloroglucinol was confirmed by mixed m.p, 

TLC and superimposable IR spcclrum 

Dihydrockuuwnin. Clauserun (260 mg) was dissolved m EtOH (30 ml) and hydrogenated at 26’ usmg 

Raney Ni calalysr (0 75 g) The rcacrion was stopped after 7 hr Af~cr fihration of ~hc catalysr. the solvcn~ 

was removed under rcdu& press The scrmcrystalltnc rcsldue was extractad with erha which on slow 

evaporalion deposited heavy prisms (52 mg). m p I59 160 TLC on Si gel (R, 065. bcnzne Chf 2.3) 

G 212 286 and 342 m)r (log t. 4 31.4 17. 3-47) IR (KBr) 1772. 1640, lS90. 1480. 1462 1442 1428, 1390. 

1370. 1330. 1310. 1300. 12X8. 1245, 12200. 1190. 1170. I ISO. 1130. 1088. 1070. 1022 985.960.910.880. 848. 

820. 795.730.675.660.635. 615 and 6@8 cm-’ NMR I24 (S. I-H. OHA 60 (S I-H. aromatIc). 2.7 (S 2H). 

/MC 
I.48 (S. 6H. ;C; ). (Found: C, 64 3; H. S-3 C,.H,,O, rcqulrcs: C. 64 I ; H. 54”,,.) 

MC 

Cluu~nrd~rrmonomethyl etlvr To a soln of clauscmdin (320 mg) in M&H (IO ml) and erher (20 ml) 

was added an CX(XES of dlaromcthane. and the reacuon nuxlurc allowed IO stand 81 room temp for 4 hr. 

Ex- dlarnmethanc was dccomposal twlth a few drops A&H and ~hc solvcn~ removed A gummy 

ralduc was ohtamed. which showed a tendency IO cryslalhzt alrcr standing at room temp for over a 

fortmght 11 wa dissolved m bcnztne and chromatographal on a column of Si gel using bcnz~c as 

elum~ Fractlonc (5 ml) were collected and the progress of the chromatogram was followad by TLC 

Fracuons 24 31 were combmcd and the solvenr removed A semi-crystalline residue (I IO mg) was 

obrained. which ayslalhzd from pcntane (27 mg). m p 86 87’ TLC on Si gd (R, 0 14. benzene Chf 2:3) 

IR (Nujol) 1740. 1690. 1612 1570. 1410. 1330. 1290. I220, 1160. 1140. Ills. 1090. 1075.970.955.905.890, 

822 785 and 720 cm ’ (Found: C. 701; 11. 6 3 C H 0 requires C 7W2. H. 6.5”;) 20 11 , 
Cluwenidin-prohenesulphomrr To a soln of clausenldm (328 ma) in dry pyridinc (7 ml) was added 

gtolucncsulphonyl chloride (328 mg) and the rcaclion mixlure kepr ar room ~ernp for 24 hr II was dilutal 

wth CH,Cl,. washed sumssively wth 2N HCI. 5’: NaHCO,aq and H,O and dncd over Na,SO,. 

Evaporation of the s~lvcn~ gave a gum which cryslallizal from t_Xl,Cl,.~ErOH as pale yellow needles 

(260 mg). m p 198’ TLC on SI gel (R, W22 bcnrcnc-Chf 2:)) c. 218. 283. 310 and 334 mp (log L 4.38. 

4.26. 396 and 390) IR (Nujol) 1745. 1700. 1640. 1620. 158X. 1545. 1530. 1490. 1468. 1408. 1378. 1345. 

1330. 1305. 1295. 1265. 1218. 1190. II80 1160. II42 1120. 1108. 1095. loR2 1055. 1040.975.960.932. 

902 888, UZS. 810. 792, 780, 755, 728. 715 and 700 cm-’ (Found: C. 64 7; H. 5 6 C H 0 S requires: 16 atl 1 
C. 64.7. H. 54 a0 ) 

Cyclochsenidtn (V). Clauscntdm (IO0 mg) was trealcd with cone H,SO, (I ml) and the cherry red 

soln allowed IO stand 81 room rcmp for 30 mm II was then poured into water and extraclai wvith CH,CI, 

TIC CH,Cl,txtract was washed with wIIcr. dried over Na,SO, and the- solvent removed A gum was 

obtained. which crystallized from elhcr penlane (30 mgl m p I52 153” I$. 222 272 and 340 m)r (log E 

4.18.443 and 4 16) IR (Nupl). 1690. 1608. ISRA. 1322 lH)o. 1230. II82 1160. 1110. 1070. 1030.970. 880. 

865.835. 795. 778 and 720 cm ’ (Found: C. 69.3; H. 6.3 C,,H#, requires: C. W 5; H. 6 lo):.) 
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Cycloclauxn~dm formed a crystallmc 2.4-dmlrrophcnylhydratonc. m p. 2X3 (dccl (Found: C SY 3; 

II. 5 I ; h’. I I.2 C~,lI~,N,O, rqulrcs: C, 59.1; Il. 4.g; N. I loo:) 
Alkdme hydrol@ o/c/ausenrdm A soln of clauscmdm (200 mg) m McOH (4 ml) and I “; KOH (32 ml) 

was rdluxal for 30 min The product was cooled and aadrficd with 2N HCI when a pp~ was obtained 

Thus was cxtractcd with ether. washed with water. dncd over Na,SO, and concentrated IO a small 

volume Fmc needles deposIted on standmg (120 mg). m p 275 277 I& 290 m)r (log c 464) IR (Nupll 

3410. IWO. 1620. 1590. 1395. 1330. 1310. 1298. 1272. IIYS. 1168. 1130. 1120. 1099. 1080. 1060. 1035. 991. 

YS2. Y3X. 920. RRS. g70. X55. R.W. 782.725. 715 and 650 cm ’ (P’ound: C 64 8; H. 64;C,,HII0, rcqulrcs 

C.647;11.66”,) 

Deal&$orton ~fcluu~encdu~ 10 II A soln of clauscnldm (200 mg) In dry bcnzcnc (10 ml) was added IO a 

suspenston of anhyd AICI, (300 mg) m dry benTme I5 ml) Tbc rcactlon mlxlure war refluxed for 2 hr. 

co&d and poured Into dll tICI II~CI The benzene layer was scpararcd. washed wtrh 5“” NatlCO, soln. 

water. dnal over Na$O, and the sol~cn~ removal 1150 mg) This was dtssolvcd m hnzenc and 

chromarographed on a SI gd column. Elutton with bcnrenc-Chf (I : I) gave a homogeneous substance 

(25 mg). mp 218 220 A mlxcd mp wlrh II was undcprcsscd; the tdcnuty was further confirmed by 

tdcnudl TLC bchavtour and supcnmposablc IR spectra (KBrl 
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