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Ati -0xldatrvc dlmcrlzatlon of N,-mcrhyhryp~amme occurs exclusively ciu BBtouphng In a one- 

step synthcsls of rut- and mcsooc-hrmonanthinc. Transformation dtbc former to rac-calycanthmc completes 

a synthesis d all the dimtrrc alkaloids of Colycanthw spcxs The structure of some mmor by-products 

of this oxidation arc discussed 

CAI.YC’AF.THINE (Ir), the principal alkaloid of the order Colycmthaceae was isolated 
in 1888.’ In the following seventy years comparatively little progress was made in 
structural elucidation until the correct molecular formulae, C22H26N4r was derived 

in 1939.’ On the basis of its numerous degradation products, in particular N,- 
mcthylcalycanine (II) and tryptaminc (III). the postulate was made independently 
by Woodward and by Robinson4 that calycanthine represented one of five feasible 
dehydro dimers of II1 produced by coupling of the mesomeric tryptamine radical 
IV. The intermediate indolenine V could cyclizc directly to one of the isomers Iy 

l Preliminary Communlcatron: A. I. Scot& F. McCapra and E. S. Hall. 1. Am Chm Sot. 84 302 (19641 
t Present addrm: The Chemical Laboratory, University of Sussex. Btighron, Su.ssc& England. 

’ G. R. Etilcs, Proc. Amct. Pti AS.UX 84.382 (1888). For reviews dearly chemistry 96e The Afkaluids 

(Edited by R. H. F. Manxke) Vol. III; p. 434 seq. Academic Press, New York (1952); and Vol. VII; 
p 147 seq. (1960) 

’ G Bargcr, J Madinaveiria and P Streuh. J. Ch Sot. 510 (1939). 

’ ’ R B Woodward. 1952. quoted In Ref. 13; ’ R. B. Woodward. N C. Yang T J Katz V. M. Clark. 
J Harley-Mason. R. F. 1. Inglcby and N. Sheppard, Proc, Chin tic. 76 (IWO). 

’ R. Robmson and H. J. Teutxr, Chum & Ind. 783 (19%) 



4132 E. S. HALL, F. MC~APRA and A. 1. !korr 

(now known to lx chimonanthine) or suffer hydrolysis to the tetra-aminodialdehyde 
VI which in turn could serve as the progenitor of both la and Iy and the remaining 
posse ble isomers (fl, 6. E). 

//-.._NHMC y._NHMc 

-.- 
5,’ 

IV 

V 

A choice in favour of Jr for calycanthine was made on the basis of X-ray dilTraction’ 
and spectroscopic data3b in 1960. A year later another of the possibk isomers was 
discovered in nature and the structure Iy assigned to this new member, chimonan- 
t hine. Once again spectroscopic and chemical data60 ’ were reinforced by the rigorous 
prmf of X-ray analysis.* The remaining members of the set are folicanthine (VIIa) 
and calycanthidine (VI lb)? ’ Since these N-methylated derivatives can be obtained 
by partial synthesis from chimonanthine 9 the synthesis of the latter would also 
constitute a formal synthesis of VIIa and VIIb. 

Implicit in the formulations z+z is a stereochemistry dependent on the two centres 
generated in the production of the dimer V. Thus each isomer may belong to a tac- 
or meso-series. Furthermore in the latter series meso< is dissymetric. At the outset 

’ T A. Hamor, J. M. Robertson_ H. h’. Srivasuuva ad J, V. Silvcnon Pruc Chtm Sot. 78 (1960). 
’ H. F. Hodson, B. Robmsoa and G. F. Smith Proc. CCvm Sk 46s (1961). 

’ 1. F Saxtoq W, G. Bard&q andG. F. Smith froc. Chca SQL 148 11962). 
* 1.1. Grant. T. A. Homor. J. M. Robinscm ad G. A. Sim Proc Chem Sot. 14 (1962). 

’ G F Smith private comrnunicarion. 
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of our work all of the alkaloids of Calycanthtls belonged to the optically active series 
but the possibility of obtaining me= compounds in t’itrt~ was borne in mind and. as 
will be revealed, had considerable r&Vance for the natural process. 

Biogenetic-rype synthesis oj t/re alkaloids. The attractive postulate of oxidativc 
coupling of suitably substantiated indoles in the hypothetical scheme for calycanthine 
biosynthesis seemed no less inviting as a basis of a simple synthesis of a series of 
dimeric hexacyclic alkaloids whose preparation by stcpwise construction would indeed 
seem laborious.+ However, preliminary experimentsI with tryptamines suitably 
protected at the N, function using such oxidants as potassium ferricyanide and 
manganese dioxide indicated that the electron pair on the indolic nitrogen (N3 was 
insufEciently mobilizd for radical generation. More specifically N,-formyl and 

l See howcbcr a rcccnt synthcslr of follcanthmc ’ ‘I (i’llal which proceeds ria the 3.3 -blsoxlndolc (11 

ohtamcd from K-mcthyhsatrn and N-melhyloxmdolc 

(I) 

” ‘I’ Illno. C’hrm clod Phurm Bull 9. 979. YXH ll9(rl) 

I1 1. Hmo and S. Yamada Tetrddron L.ullrrs 1757 i 1963) 
‘I A C Day. F McCapra and A I Scotr. unpublished obscrvatlons 
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-carbothoxyl ttyptamine were recovered from a series of attempted oxidations? 
While these experiments were in progreszz an elegant synthesis of rue-chimonanthine 
was reported by Hendrickson er a1.l 3 who found conditions for the dehydrogenative 

- -* - i /- 
AL. I 

-:_ + 

Vlla R - H 

Vllb R = Me 

Villa P - H 

VIII~ R = 12 

coupling of the oxindole VlIla to the di-oxindolc VIllb. LAH reduction of the latter 
then furnished several products including rat-chimonanthine (Iv) and a closely 
rclatcd isomer assigned the mm-y structure (Iy) on the basis of IR, UV, NMR and 
mass spectral data. This successful dimerization at the oxindole level in which 
enhanced activity at the oxindolic-P-position was assured, providd a compelling 
argument that a search for conditions for the oxidativc coupling of unprotected 
tryptamines should t>e centred upon the generation of a mesomeric radical (as IV) 
rather than on a study of a range of oxidants. 

Our attention was therefore next directed to the reactions of indolyl magnesium 
halides whose alkylation, acylation, and carbonation reactions follow N,-, B_, and 
N,, P-substitution.” Taken in conjunction with the recent evidence that in tetra- 
hydrofuran solution indolyl magnesium halides are ionic” and that anhydrous 
ferric chloride oxidation of phenyl magnesium bromide affords diphenyl according 
to Eq. (])I6 

6PhMgBr + 2FeCI, --, 3Ph. Ph + 2Fe + 3MgBr, + 3MgCl, (1) 

it seemed propitious to subject N,-methyltryptamin to ionization of N, by formation 
of the Grignard reagent (IX) and thence to remove the odd electron with ferric 
chloride to generate the radical IV. 

Accordingly N,-diptcryl magnesium iodide (IX; X = 1) was prepared and an- 
hydrous ferric chloride added to its ethereal solution at room temprature. Mild 
acidic hydrolysis with ammonium chloride furnished a semi-crystalline mixture 

” J B. Hendrtckson. R. Goxhkc and R Rm Ptot C’hem Sot 383 (1962); Temkdrun to. 565 (IY644) 

” B Oddo . &XI. ltd. 41.221 (191 I); 63. 234 (1933). M. S. Kharasch and 0. Rcimuth Grignard Reacriuns 

q/ Ejowwrollic Suhsronces Prentice-Hall. New York (1954); A R Kawitzky and (Sir) R Robtnson. 
I Chem. sot 2481 (1955) 

t ’ M G Rcincckc, H. W. Johnson and J F Scbasuan. Terruhedrm Le~rm I183 (1963) 
‘* G Champcttcr. Bull Chtm Sot 47. 1131 (1930) 
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from which unchanged dipterin (307;) was recovered by chromatography over 
alumina. The remaining fractions from the chromatogram were examined as follows. 

Compound A (19 O/o) m.p. 183-185” disptayed a typical Ph.N.C.N. chromophore 
in the UV at 247 and 303 rnp and corresponded in mol wt (346) to a calycanthinc 
isomer. Cz2Hz6N*. Of the five isomers (a-c) only y chimonanthine shows completely 
symmetrical fragmentation in the mass spectrum at rn!e (Fig 1; a). The mass spectrum 
of comF)ound A was identical with that of laero-chimonanthine suggesting that the 
most abundant dimeric material in the oxidation mixture was in fact rac-chimonan- 
thine (1~). In particular ions due to fragments a (172) and b (130) dominated the 
spectrum. The 100 mc NMR spectrum of compound A was in accord with this 
assignment showing at ABCD pattern at 7 2.7 3*7 (8 aromatic protons) a singlet 
r 5.62 (R,-C-H; 2 protons). a broad singlet at T 7.70 (N-CH,; 6 protons). The solution 
IR and UV spectra and the TLC of compound A were identical in every respect 
with thos of loft*o-chimonanthine and complete confirmation that A was in fact 
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rac-chimonanthinc was forthcoming by direct comparison with a sample of the syn- 
thctic racemic alkaloid. * ’ 

Me 
a m:t 172 b m/t 130 

I N’ ‘;_, ,,--. 
1 , 

H 
c m/e231 

F’w. 1 Prmclpal ION III the mass spcc~ra of chlmonanthint and calycanthmc.” ” 

Compouti B m.p. 198-202” formed in 7 ‘;b yield was isomeric with rac-chimonan- 
thinc and had almost identical maSS and UV spectra. However in the NMR spectrum 
the N-methyl resonance appeared at 7 7.63 (cf. T 7.70 for chimonanthinc N-Me) 
reflecting a slight shielding effect by the aromatic rings. The virtual absence of mass 
spectral fragments between the molccutar ion at m!e 346 and the base peak at nt:e 
172 (Fig. 1; a) provides compelling evidence that compound B is the meso? isomer 
i.e. me.s+chimonanthine.+ Furthermore the properties of compound B are very close 
to tho.se of Hendrickson’s compound B-l m.p. 203-204’ to which the meso-y structure 
was previously assigned. ’ 3 An unexpected but welcome confirmation of this assign- 
ment was however soon forthcoming. 

In the course of comparison of natural and synthetic chimonanthine samples. 
the former material was provided as a semi-purified preparation from C. /lo&us 
by Dr. G. F. Smith.‘.’ During the course of extraction of pure luevo-chimonanthine 
from this mixture TLC revealed that the “impurity” corresponded in R, with syn- 
thetic meso-chimonanthine. Indeed preparative chromatography afforded several 
milligrams of a new alkaloid Cz2HZbN4 m.p. 199-202” identical in every respect 
(mass, UV, IR, NMR spectra; [ajD Oz.) with compound B, i.e. synthetic meso-chimo- 
nanthine. Thus, the laboratory oxidative coupling of dipterin leads not only to the 
desired rac-chimonanthinc in one step, but also to the meso-isomer (Iy) whose 
isolation from naturat sources succeeded its synthetic arrival by several days. 

Compound C m.p. 274-275’ obtained in 3.5 “/o yield was shown to be a dehydro- 
calycanthine isomer on the basis of the following evidence. Mass spectral and 

l For a delalld dscuwon 
rcfcrcnca 13 and 19. 

of the mass spcc1raI fragmenratlon of calycanrhinc and iu wrncrs 
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analytical data established the formula C12H2rN,. A shoulder at 280 rnp distinguishes 
C from calycanthinc and its natural isomers (&,_ 247, 303 mu) yet the mass spectral 
fragmentation pattern is more reminiscent of calycanthine than of chimonanthine. 
However the absence of a peak at mle 231 attributed to protonated calycanine (III; 
Fig. 1; c) by loss of both ethanamine bridges suggests that C is in fact a monoamidine 
of Ip (X). This formulation is supported by the appearance of WHY) N-CH, resonances 
T 672 and 7.61 and the similarity but non-identity of C and Hendrickson’s compounds 
A 1 and A2. Since the latter were assigned to the rat-series we suggest that the higher 
melting C is in fact meso-dehydro-pcalycanthine (X) formed by over-oxidation. 
Further evidence is provided by the formation of a MDPJU acetate of compound C. 

Compound D also obtained in 3.55; yield had m.p. 235” and pomessed spectral 
characteristics very similar to those of (Xl On the basis of the presence of one N-H 

and one N-CH---N( proton in the NMR spectrum of the CH!, resonance patterns 

which closely paralleled those of the ethanamine bridge of calycant hint, and of the 
acid catalysed conversion of D to C we suggest that D is in fact the isomeric mono 
amidine also in the meso- series (XI). 

When the solvent for the coupling was changed from ether to tetrahydrofuran the 
yield of dimeric material was considerably diminished. In fact the major product 
had a mol wt of 188 corresponding to CIZH16NZ. The presenaz of an intact indole 
chromophore in the UV spectrum indicates that the compound is N,N,dimethyl- 
tryptamine (XII’) formed by combination of excess methyl iodide with dipterin. A 

XII XIV 

XIII 

second product also exhibited a monomeric indohc UV spectrum The absence 
of an at-indohc proton and the presena of hv~ NH protons (exchange with DzO) 
were deduced from the NMR spectrum. Taken together with the md wt of 244 
(C15HzONzO) the tvikna is in favour of the structure N,-methyla-tetrahydro- 
furanyltryptamine (XIII) for this compound. its formation may be rationalized by 
coupling of an a-indolyl and -tetrahydrofuranyl radicals or by acid-catalysed re- 
arrangement of the ~&dialkylated indolenine (XIV) formed by B_coupling. 
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The synthesis of racemic calycanthine was completed by acid catalysed isomeriza- 
tion of synthetic racemic chimonanthine (1~). Thus when the latter was heated with 
dilute acetic acid for 30 hr at 90 a 1 :4 mixture of chimonanthine and calycanthine 
was prduced, and m fact a 709/d yield of tuc-calycanthine (1%) was obtained from this 
reaction. (cf.“) No minor by-products or degradation to N,-methyttryptamine oc- 
curred under thcsc conditions. 

Similar treatment of muso-chimonanthine (ly meso) afforded the high melting 
meso-isomer of calycanthine with a mass spectrum and WV absorption virtually 
identical with that of the tat-alkaloid. 

The above experiments thus complete a one-step synthesis of the calycanthaceous 
alkaloids based on a biogenetic model and yielding rac-chimonanthine (19 O/n), and 
meso-chimonanthine (7”,) directly, and tuc-calycanthinc (14”/; overall) after acidic 
isomeri;zation of rue-chimonanthine. 

On the basis of the mechanisms involved in the= laboratory processes it is tempting 
to suggest that chimonanthine is the true biological precursor of calycanthine and 
that N-mcthyltryptamine is the natural building block for the series of alkaloids. 

&cent biosynthetic experiments by O‘Donovan and Keogh” have shown that 
2-“C tryptophan scrvcs as the monomeric unit for folicanthine (Vlla) in C.Jaridus. 

M.lr; wcrc dttermmcd on a Koflcr her stage mlcroscopc and are uncorrcctcd. IX spccrra wcrc iakcn 

on a Cary 14 spcclrometcr, IR spectra on a Pcrkm-Elmer 137R spcctrophoiomctcr. and NMR at 60 and 

100 mc on Varian A-@ and IIA-100 mstrumcnts rcspcct~vclp Proton resonance posItions refer to TMS 

as mtcrnal standard IS = smglct , d - doubler ; m - multq+tI Mass qxctra were rcccordd on Atlas 

CH4 or MS9 mslrumcnts ‘1‘1.C’ was carried out on alumma G (prcparul accordmg to Stahl) rn cthcr 

methanol (50 1) as solvent. ” the cnlours bcmg dcvclow by I .‘” ceric sulphatc soln In 35”, II,%),, 
R,‘s ad colourx quoted r&r Ir) this s)l;tcm 

N,-r’usplrrqtamti. Trypbminc hydrochlondt (20 g, 0102 moles) W’U suspcndal in bcntmt (I 50 ml) 

and rrcarcd with p-rolumcsulphonyl chloride (21.4 g; 01 I2 moles) followed by KOH (I7 g; 03 moles) 

tn water (15Ommll. After warming until transparent a two phase system rcsultad and the mixture was 

allowed 10 cool with occasional shaking Acidiftaiion with dll HCl and cooling 10 5” prcclpltatad Ihe 
crude tosylalc. Rccrystallizarton from EtOH gave 3Og (Wok) of tosylatc m.p. 11~115 (lip m.p. 

I15 II6 ).lS 

s,- .~~Clh,l t-,%b.l(J.~Vh) /W?Illlt’= The 10s) late I 29 H g, 0 WS molcsl wd\ suspcndd m I:tOII ISO ml) and 

M.UrIlCd 111 50 u l\(dNldq CZO ml. i4 M 1 lo complctc holn Then MCI I IbX p. 0 II8 molc\l N;;L\ add~xl ;rnri 
the soln stored at room tcmp ovcrnrght. After chGng. tlx resultant crystalhnc matcrlal wsas filtcrcd, 

wash-1 with Lt0I-I and cr~stalhrcd from a minimum of the same solvent IN YaOtIaq was added to the 

first filtrate and ;i further qu;rntlt! of sr~~ti~ll~nc mdtcrtal clbt.ilncd I hc )~cld of rccr)aallltrrl V,-ttrcth>l. 

V,-tosjltrypiamlnc ylds 204 g 167”, I m p I IX 1 IY (111 I10 I17 ) ” 

N-m~rh~lrt~prunwte I Dlptcrln. IIll h,-mcihyl-N,-tos)ltryptamlnc (2U g. ONl m&s) a& dlsolvcd 

In ‘1’11F 133.1 ml) and ~dricJ vrlth stlrrmg to liyuld ammoma (1. 5 I.1 ~001~ m Dry Ice acetone Na was 

addeci untrl Ihc deep blue colour perslstcd for 10 mm. The rcactlon was complclcd by addltton of h’H,Cl 

(until rtx blue dour d&pFarcdj and the h’H, allowed to cvaporatc at room tcmp The rrrslduc was 

hcatcd wlih d~l ?JaO~laq and cktractcd with cthcr (3 x 100 ml) The basic product was cxtractcd into 

l This preparation, a mdtfititton ol tlx 

C. Day to whom WC cxprcss our besr thanks 

method of Hoshmo and Kobayashl’* was dcvlscd by Dr A 

*’ D G O’Donovan and M F Kcogh. J Chum Sot- 1570 I 1966C1, cl Ii R Schuttc and R. Mater. Arch 

Phurm m. 459 f 1965) 
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IN HCI. 3 x 50 ml) and rccovcrcd wlrh cthcr In the usual way. N;b-%ielhyltryp~ammc was crystalhtcd 

from crhcr under N, m p 88 89 (9.8 g, 93”,) i.,, 274. 2H2. 291 mp; c 7ooO. 7200. W. NMR (C’DCl,) 

r 2 60 and 2 98 (m; aromalrc u; NU) 3 28 (5; o indohc Ij) 7 I2 lm; 4 mcthylcnc protons) 7.65 (s; N Ct_i,) 

Mauspcc~fumme 174(M’. K”,]. 144(M-31: 7”“) 131 ([M43]. loo”“) 

S~ntheslr u/lhQ ulltol~Gds. McMpl was prepared from Mg turnmgs ( I 96 g, O.HoS molts) and WI (1 I 4 g; 

0805 mckss) in cthcr (500 ml) under Sz. A soln of h,-mtthylrrypra&nc I14 g; OgO5 molcsl in cthcr (7(W) 

ml) was added dropwee In 1 hr to the stirred soln of Grrgnard rcagcnt The resultant suspnslon was 

stir red \qzorou\I) for ;I furlhcr ,’ hr lhcn a soln of anhyd I.c(‘l, I IS g. 0 ‘12 molcsl tn cthcr [J(M) ml) ad&d 

ctrupalsc T~K blue-black mlx[urc was srlrrcd for I8 hr and then lrcarcd wuh NtI,t‘Iaq (IS@_l ml) 4frcr 

.scpararlon of cthcr and CIIC‘I, soluble matcrlals. rhc pH rti the aqueous layer was adjusted IO ptl IO wllh 

63 NaOtl whlk agitating wllh C’HCI, Sufliclent powdered ccllul~sc was addal 10 absorb the green 

gelatmous pp~ of Fe(OIIl,. and rhe solIds removed by filtratlon and cxtractcd wllh bo~lmg CII(‘l, unrll 

111~ ka\hltIp\ WC~C COIOU~ICXX IIIIN CxttaCI MiLs comblrrcc! *lIh SC\CT.~I (‘}1<‘1, CX~~~CI\ of ~hc ~UCCIUS layct. 
dried ( MgSO,) and cvaporalcd IO grvc a crude scml-cqstallmc mlxlurc ( I I g, HO ‘O rccovcryl 

TLC analysis rc\calcd 5 major romponcnls In dcsccndtng order of abundance thzsc Ncrc K,-mclhyl- 

rryptaminc IR, 0 IO. yellow) A (H, 0.30 red + blue l ycllow~‘; B tR, Ox) red 9 blue ‘-* green yellow); 

C (R, 06#l purple. fading) and 1) (R, 0 58 brown only after warming IO HO I In the same syslcm IWW- 

chlmonanthmc had R, 0 30 lrcd l blue .* yellow) 

‘I‘hc total product mixture (I I gl was d~ssolvcd In hcnicnc and chromatographcd on neutral alumina 

(Grade I, 4(w) g). C‘ompound C (0.25 g) eras elutcJ with bcnzcnc ( 2 5 1 1 and comp)und I) (0.26 g) with 

bcnztnc 2”; ether (I I.). IlluIlon with bcnacnc:clhcr (4 : II gave a mlxturc consrsrmg mamlg of compounds 

A and I3 (2.25 g) logerhcr with a Iracx of C and D E&znzenc .elher (1 : I ; xx) ml) clulcd compound A (I 05 gl. 

A further clutron with rhls solvcm mlxturc afforded N-mcrhylrtyplammc (1 22 gl Fmally crhcr MeOIl 

mlxturcs clurcd a further quantity of K-mcthylrryplnmmc 15.2 gl. The compounds A I) wcrc further 

purlficd by rcchromatograph) and cxammcd as follows lyleIds arc basal on W”, rccovcry of hi-mcthyl- 

Irypramincl 

Compound A. rut--Chlnu>nunthine (1-r) rccrysralli/al from bcnzenc. formed prlsrru m p IX3 185 (ylcld 

I9 ‘,) Complete ~dcntity of svtral dara and m p bchavlour (alone and mlxcd) wlrh a sample of synthcrlc 

rucuhlmonanrhmct was cstablrshcd L’k spec-rrum A,, Fe-al 247 XII mp c 13WI. 5600 shifted to 239. 294 m , _ . 
in 0 IN HCI ErOH IH spcc~rum v““’ ’ _3440(w)2Y3~~s)?850(m)28011(m)16151s) 1480(s) 14&)(s) 1395(m) 

1350 (ml 1310 (ml 1240 (w) 1 I50 (ml I IX (m) 1054 [WI LOS5 (w) I022 lm) WI (wl cm ’ ,YMR spwrrum 

(mCDCl,Iat IWmc: 2.7 37(Ar-~.KH.~~5~621R,~‘-~.2~1~~1575(R~N-~;2Ii;s172 K2(- CH, , 
Iltl; ml 7.70 I N-CM, t 6H ; sl Muss specrrw~~ m e 346 I %I ’ ; 12 * ,) 347 (M + I, I “,,) 172 M-174. l(K1“,,I 

17f(M-172.33”,) 157(2”.) 144(2*,) INI(26”,) 

Comp~nd 6. mescKhimonanthrnc (1~) was rccryslalllzd from benzene m.p I98 202 (7”~ CV 

FpVClrom A_ “r(“3 248 305 m)r I XKM). 49IH.l. shlfrmg in 0 I !G HCI t*tOH 10 i 239, 294 mp. IR spewurn 

~~~‘~“~3440 ‘YN.?~5O.ZBoO. 1615.3480.1460.1395.1340.1310.1240.1I50.l~0.1022.994.935.908cm ’ .c 
NMR specrrum (In CIK’I,I : 2.7 40 (Ar-lj; HH. m) 5-35 lR,?;-Ij, 2}I; s) 6.15 tR,C.U. ,SlI. 3) 70 H 3 

(c’u,; 811. ml, 763 IN-C-u_!,; 6H; .tl Mu71 sprc-rrum m Y 346 (M’. 7’ .) 172 (M-174. luo”J 173 (M-173. 

?5”,1 157(2”,) 144(2”,)and 1300(10”,,). 

I‘hcsc data arc In close accord wlrh thor publlshcd for tlcndrlckson’s compund H-l Idcnrlcal data 

wcrc obtainal for natural meso-chlmonanthinc lsolarod as descrlbcd helow 

(‘ompf>ond C. Compound X was recrystalhzzd from CIICI, m p 274 275 , 3.5”” (Found C. 76.30, 

H. 745; h’. IS HO. C’rlIll,N, rcquircs: C. 7670; II. 7.0; h’. 16.25”,) L’k’ spucrrum ;.z,;” 249. 276 sh. 283, 

,304 sh rnp I; 7100. 7ooI). 7200.45W iky’ 1 “” 239 sh. 264, 271 sh, Xl rh rnp c 6N_W. 5300. StKw). 3Koo 

1 R .rptwrum I” wi ’ 3440. 2930. 250. ,‘790. lb40. 1590. I5Ko cm ’ N.VR \ptwrum IIn C’IX’I,J : 2 95 and 

345 (Ar-f_i. 811, ml 5 34 I%U, Iki, .r) 5.N (R,(‘I_(. 1 }I. sl 64 8 I (<‘HI ml 6 72 (R,S(‘U,. 3tj, \I drrd 
761 iR:%‘u,. Iti. 5) .%frJU \pt't~fWJPt Wit' ?a (u-j 34s i%d * I. l(w1',,) ?Jh Ikf f ,'. '1 ,I I?') 

IM-IS, I’ al. 3(M) (M-34. 10 ‘,,) ‘86 (M-158, 4 ‘,,I. 2(K) IM-135; 5”,,1 197 (M-147. 4“~ 172 o,.i-172, IO-‘,J 
I _30 14 ‘,,.I 

The compr)und was rccobcrcd unchanged from attcmplcd caatalytK and borohydrldc rcductlon cxprl- 

mcnls rrcatmcnl of comp’und C 120 mgl ullh Ac,O (0 5 mll and pyrldmc (5 ml1 afTordcd an amorphous 

l Red -* blue l clc rcfcr IO colour changes wlthm 10 mm of spraylnp w 1111 IcrIb ~~1lj~lr.11~ xoln 
’ Kindly suppl~cd by Professor J B Hcndrlckson 
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245 and 307 mp and a mass spectrum almost rdcntlcal with rhar ol dexrro-calgcanthrnc with 

alme_346(M*. Ion ““I 347 (M + 1; 25”“) 302. XH. 259. 24 5. 231. 171 and 130 
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