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TSR STRucluRB OF SFBZIOFOIXNE AWD “STIES (ROTLJROIFOIJCNE) 

A.& Beokett, Celvin M. Lee and A.#. Teokie, 
s0h00i 0r Fhammp, Chelrea Colleg af Soien~e 

mdTeO.hlwlogp, 
Hamwa Road, London, S.w.3. 
(Received 2 August 1963) 

A new oxlndole alkaloid desimated spsaioroline was mentlj 
Isolated iroll leave8 0r Witmgyna mmolosa fro2 Malayal. We have 

a8&?41gwd strwtw (I) to tta alkaloid on w rollowing etidenoe. 

I ll 

sp0~0roihe (c2~20e)*, Oolourlens needles, 
n .p. 2~Q-204~, pRa 6.3 (Ii&), [alr -103 (C, 2 in CR%), has inf'ra- 
red, ultra-viol& and nuolear mafpetio m6onan0e rpe0tra similar to 
those 0r F0mdir0iine + and %ut.regp~i~ (ie0mtuadir0iw3+) 
(Table I) rhoso stru0&6 have been raoently briefly rqmted2. 

l Analyses c I! 19 !zEa !!!I* !!!I&-” 
spd0r0iin0 m~pim8 r0r 
Ca&d20!3 66.0 7.0 7.0 15.5 400 

FOUlId, 66.2 6.8 7.5 15.0 394 

+i Titration in non-aqueous m&La 

+ Rotundiroline is a known alkaloid and the xuw lsorotundirolias 
wan used ror its isomer wlthoutreremnOe to the stereo0hemlstry 
re0ently eatabiished ror the iso-~omounds 0r rhyn0ho~iltia cmd 
mitraphyllim.S 
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TABI81. SWCIRAL DATAoNsomMIplAoyNAALKALoIrx 

N&R. SFBXSM (in CXCls at 60 bk in p.p.m. from lTB) 

nHnwr3 RuJslND~~ STIFUUTINEs wxwmrNDIFOIxNEi spEc10FOLINE 
ab 0.88 triplet. 0.88 triplet 0.87 triplet 0.93 triplet 
-oc& 3.60 singlet 3.62 singht 3.70 singlet 3.66 singlet 

ii!zzua* 2*Exz$z . 2:~~~: 6.42 3.80 triplet sillg.let 6.45 3.78 triplet singlet 

protons 
One arolfntm.! 7.09 triplet 7.45 triplet? 7.02 triplet 7.08 triplet 
proton 
olefinlc 7.28 singlAt 7.23 singlet 7.33 singlet 7.40 singlet 
H 
;+ 9.29 slwJ1et* 9.14 singlet* 8.78 s-et* 8.48 singlet+ 

cal2.00* not given ca 13.70* ca l2.50* 

uwflAvIoIqsppx;IRAINABsoLurEElRAbloL 

w log P ncl log (i G log c w log 6 
Shoulder 223 4.36 222 4.35 222 4.43 223 4.47 

ca 242 4.15 240 4.13 ca 242 4.13 ca 242 4.27 
ca 292 3.42 292 3.44 oa290 3.49 ca 290 3.49 

INmARED qETRA IN cm-1 (NuJol lulls) 

-N- 3260 not given 33(xJ 3280 
H 
OH . . . . N 2450 notghen -- 

(ma&broad) 
2500 

(waak,broad) 
asterand 1710 1715 1695 1705 
oxiadole 
c-1 
oxindole 1630 I.626 1630 3625 
anddoublh 
bond 

* disappears wlth a drop of D20 

+ all broaq? low singlets 
*+ 

correoti from Reference 2 misprint 
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The presence of two methoxy-groups la indlcatedby 
Zeisel determinations* and by three-proton singlets at 3.66 P.P.m. 
and 3.78 p.p.m. in the N.M.R. spectrum. Ime methyl group of the 
C-ethyl function wss shown by the three-proton triplet at 0.93 p.p.m. 

similar to that of rhynchophylline (0.87 P.P.~.). isoFhyachophylllne 
(0.88 p.p.m.), rotundifollne and lsorotundlfollm (Table I). 

A g-substituent in the benzene ring is lndlcated by the splitting 
of the aromatic protons into two sets of triplets at 6.45 p.p.m. 
(2 protons) and 7.08 p.p.m. (1 proton) similar to those of 
rotundifoline and isorotundlfollne (Table I) (see Hendrickson snd 
Sims3 for discussion). The hydroxylgroupis shownby the analy818, 
phenol tests (Table II), the absence of the three-proton singlet 
for a methoxy substltuent on sn indole at 3.86 p.p.m. and the 

-on . . . . N bond around 2500 cm 
-1 inthe lnfraredspectxum. Presence 

of active hydrogen on indolic nitrogen aud *enollo oxygen is ahoun 
by the disappearsnce of the singlets at 8.48 p.p.m. and 12.50 p.p.m. 
(very low and broad band) respectively upon addition of 90. 

The ester-enol-ether function of speciofollne is indicated 
in the ultra-violet spectrum (Table I) c.f. discussion by Janot and 
Goutare1' sindlar to that of rotundlfollne and isorotundifollne; the 
infra-red peaks at 1705 cm -1 and 1625 CEI" am in support of this assign- 
ment4. 

me low broad infra-red peak centred at 2500 cm-' is 
slmllar to that observed in rotundlfoline (not isorotundlfollns)*; 
OH . . . . N bonding is thus Indicated in speelofollne . Iha N.M.R. 
data show the presence of the hydroxy-group ln the g-position snd 
models demonstrate that the g-position is the only one whers tie 
hydroxylgroup maylntrsmolecularlybond with the Ne nltro~. pzis 
bonding is shown by lnsolublllty In 52 8odium hydroxide for 
.9peciofollne snd rotundifollne snd not for lsorotundifollne. % 
lack of an appreciable change in the U.V. spectrum of the hydrogen 
bonded Isomers in alkaline Sohtton compared with neutral solution 

contrasts with the bathochromlc shift of the 290 q.~ pesk (18 w) in 
the non Intramolecularly bonded lsorotundifoline. In said the low 
wavelength peak undergoes ahypaxhromic shift (ca 4 w) in 

* 
See previous footnote 
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TAB= II. FBYsIcALANDcHEMIcAL.pRoPER!cIEY OFSOME MrrRAGYNA ALKALOIIB 

Arzilysls - All calcti 
Fq.wt.found 
(C&SN~OS=400) 
Melting point 

q)(W In~CIIClS) 
PKS 

;ad aad fou 
400* 

238-400 

+1250(190) 
5.3 (II(BI) 

phenol testq: 
1. (Fe& i;n 

&WetJWe) 
+red 

. LibWlSTp’S 

reeotsun 

21 
Rf Thin f3rJC 
1. alumina/ 1s 
2. silica gel 

cHcls/aaStone 
5 /4 

+ orange 

0.64 not given 

0.69 

a By maSs~SPectrometry 

2388-400 
+loso(27ono cl 

5.2(5@W&@H1 

+red 
(FeClS in 
mdiae) 

not given 

not given 

: c22%d&5 1 

402" J94D 

131-32' 202-2040 

-p(23’) -103o(no) 
7.4 (HOH) 6.3 (HOH) 

+ orange + orenge 

0.59 

0.47 

0.65 

0.64 

b Titratl 
C Approxi 

TABLE III. DERIVA~OFRWMDIFQIJNEANDSTIEUIATINE 

FACEI% 
Melting int 
NMFI (CDC$ 60 MC in p.p.m.1 

N-Acet$l 

aromatio 
(one pz+otoneach) 

AIDl33YDE 
Meltixq point 
Calcd. fOd c,&24N205 

c 69.4 

; 87’;; . 
Molec. weh@ 328 

171-1720 

STIFOIA~ 

170-1710 - 

2.64 (3 proton 
singlet) 

2.67 (3 proton 

6.79 (doublet) 
singlet) 

7.15 (triplet) 
6.80 (doublet) 

7.75 (doublet) 
7.22 (triplet) 
7.74 (doublet) 

68.79 
7.54 

68.87 
puFB glass" 

7.57 
8.85 
~28~ 

8.94 
331a 

a Ry tltrqion In non-aqueow media 
b Bp EISSS SPeCtXWWtlT 
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ahypoahromlc shift (Ca4 nv) in CrpwiofoW aad rotmdif0~ 
80 the&tab simulder at242 lir become8 adistinctpeak; %.I0 

effeot 18 less pronounoed in it0r0aair0u.m (ca 2 Id. 
speOi0rollnr, is thad0m a 6temoisowr 0r F0trmdir0iwh 

pie dats brierly IWJO~~~ r0r wddir0w aad fbt 
Or Tables I, II and IIICO~~pondolO~~viththat~e~&ljr 
reported by Hendri~k~~on and Sim19 ror 'atlJ1platine' from 6amplea 
0r tj.pcioaafromthe Phllllpines c&&o allooated stmotum IS. 

The gropertles of the derivative8 of rotundlfoline 

00rmspondwWlthose mported r0rsti~tim (Table III). 

Isowrlsation wy occur in these mactlona e.g. r0tdir0ih0 and 
is0mundir0iim r0mthe same quaternary~thyliodlde~ tim~ 

the N-acetyl derlvatlve hen probably the rotundlfollne oonflgp~tlon 

since the OH . . ..Nbondi8 &ill pmsentintbl6 ooqamd. 

However, unlike x-obdir0iine which plry be f~~~metied to 
substantial p-~porti~m or is0r0trtndir0ub32, ‘stipllstine’ m 
mportedg to form an isomer only In minute yield aa eviden~ti bp 

thinlayerchromatogra~. Thehydro~nbonding0r the *nol$~ 

-(3PIto the basic nitrogen (see II) Wouldbe expected to atablli8e 

this isomer (see also Henlrlokson and Siw'). 

However, thlshyWogenbondlngwould onlyooour tmder 
neutral or mildly alkaline conditions. Protonation and solvat1on 

of the N-atomwouldbe expected to result lna free ai group and an 

Increase in non-bonded lnteractlons to make isomer II less stable 

under acidic conditions; the I-dndir0iir&30~tuadiioliM, ratio 

obsemd was 3:l In pyridlne but 2:3 In acetic acid. Rotundifoline 

and isorotundifoline give only traces of their isowr when the usual 

conditionss'e of mfluxing overniefit are used. Heating for 48 hour6 

in an oil bath (temperature 130' for lO$ acetic aold end 14ob for 

pyrldine) is mqulmd for complete equilibration starting from either 

isomer. 

The above evidence indicates that 'stlpllatine' is 

probably the knownalkaloidrctundifollne. 
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A ~vvmple of 'vtipuletine' kindly supplied by Dr. Hendrickson 

has an identical infrared spectrum as rctnndifoline. 

Rotundifoline (silica gel column purification, mp 246-@") and 

'vtipul~rtine' (mp. 245-46’) gave a mixed melting point of 245-46'. 

Both conpounds gave identical Rf values (TLC) in the two systems 

used (Table II). 

Two meltine points have been quoted for mitrawol 

(ivorotundifoline) viz. 130' (7) and 200' (8). Our sample of 

ivorotundifoline (130') can be converted to the higher melting 

form by heating and by acid-base treatment. The 2oo" form can 
be converted to the 130' form by dissolving in CHC13 and 

evaporating to drynevv. 


