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A--The faster rate of reaction wilh mcrcurlc acetate of spec~ogynme compared with nutraciliatinc. 

confirm.9 the asaignmcnt of the normul conligufatlon to speclogynine The rsslgnal conliguntions of 

spekcilutmc (qiah). mitraciliatmc @udo) oud hlrsuunc @MS&) arc confirmed by formation of these 

alkaloids from mlrragynine (O//O). spcc~ogyn~nc (normal) and dlhydrocorynantheme (norm&. respectively. 

by mercuric XCUIC oxidation followed by anclrcctic acid rcducrlon. 

THE cotiguration of mitragynine (I. R = 9-OCH,), an indok alkaloid of the coryn- 
antheidine-type (I, R = H) has been established as o1lo.t with a rruns (methoxy/ 
carbomcthoxy) C16-Cl7 double bond geometry, by X-ray crystallography.’ 

The assignment of configuration to the three diastereomers of mitragynine. viz. 
spcciogynioc. speciociliatine and mitraciliatine,’ ’ rests on the assignment of certain 
spectral parameters (IR and NMR) to the preferred conformation of a given con- 
figuration. ‘*6 Independent confirmation of these assignments is desirable because it 
would support the preferred conformation allocated to a given configuration’*6 and 

l To whom all enquiries should be dlrcctcd 

t Terminology for the four pouibk configuntions is as follows : 

confyumtion C3H CISH C2OH 

lwrwml a a 3 

psrvdo B a B 
ail0 a a 1 
tpid0 B a 1 
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would permit the use of these spectral criteria in determining the configuration of 
similar alkaloids A possible and attractive method for establishing the configurations 
of these alkaloids by chemical means was oxidation of the appropriate alkaloid with 
mercuric acetate followed by reduction with zinc in acid. Mercuric acetate oxidises 
alkaloids of the yohimbine’ and ajmalicinea type to yield the unsaturated salt 
intermediates with basic skeletal structure II. Subsequent reduction of II with 
Zn/HCI yields the C3 cpimer of the starting alkaloid.‘** 

Mechanistically the oxidative reaction requires a coplanar (diaxial) attack of the 
mercuric acetate anion.’ Hence an alkaloid which has both the C3H and the N4 
lone pair of electrons axially orientated in its preferred conformation will react much 
faster with mercuric acetate than will an alkaloid which has either the C3 or the N4 
lone pair equutoricllly orientated in its preferred conformation. Under identical 
conditions, mitragynint reacted more quickly with mercuric acetate than speciocili- 
atine, speciogynine more quickly than mitraciliatine and dihydrocorynantheine 
than hirsutine. 

Treatment of mitragynine (I, allo, R = 9-OCH,) with mercuric acetate followed 
by Zn/HOAc reduction yielded a mixture which was shown by TLC to consist 
predominantly of two components, mitragynine and another compound which upon 
isolation was found to be identical (equiv wt. TLC, UV, IR, NMR. ORD. CD) with 
speciociliatinc (1. R = 9-OCH,). Speciociliatine, therefore, must have the epiullo 
configuration. a conclusion which is in agreement with that previously deduced by 
spectral means6 

The mitragynine produced by reduction of the unsaturated amine salt intermediate 
was identical with natural mitragynint (UV, IR, NMR. ORD, CD) and therefore no 
isomerisation occurred about the Clbcl7 double bond, under the reaction con- 
ditions. Hence speciociliatine. in accord with mitragynint. can be assigned the I~MS 
(methoxy/carbomethoxy) geometry about the Cl&C17 double bond (see also Ref. 6). 

The identical ORD and CD curves given by “natural” speciociliatine and “syn- 
thetic” speciociliatine establish that mitragynine and speciociliatine have similar 
absolute configurations. The absolute configuration of mitragynine’.6 is known to be 
C3Ha. ClSHa and C2OHs and therefore the absolute configuration of speciociliatine 
must be C3Hg, CISHa, and C2OHa This conclusion is in agreement with that 
reached previously and indicates, as postulated.6 the sign of the Cotton effect in the 
27G300 mu region can be correlated with the stereochemistry at C3 in alkaloids 
of the corynantheidinctype (I). 

Of the two remaining diastcreomers (I, R = 9-OCH,). speciogynine and mitra- 
ciliatine, one must have the normal configuration and the other the pseudo configura- 
tion. The preferred ring D chair conformations for the normal configuration is 
undoubtedly that conformation in which the C/D ring junction is mm fused while 
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the Cl5 and C20 substituents are equaroriul,5+6 thus orientating the C3H and N4 
lone pair in axiul positions, ideal for attack by mercuric acetate and acetate anion. 
The preferred ring D chair conformation for the pseudo configuration is probably that 
~nfo~tion in which the C/D junction is cis fused, placing the C3H e~cor~i 
while the Cl5 and C20 substituents are equaroriui. Tbe alternate ring D chair con- 
formation in which the C/D ring junction is rrcmns fused would require the Cl5 and 
C20 substituents to be axial. Thus it is safe to assume that the rate of mercuric acetate 
reaction for an alkaloid of the normal ~n~guration will be faster than that for an 
alkaloid of the pseudo configuration. Under identical conditions, speciogynine 
reacted with mercuric acetate more quickly than mitraciliatine, and therefore speci- 
ogynine can be assigned the normal configuration and mitraciliatine the pseudo 
con~guration in agreement with the ~n~gurations assigned earlier.6 

Treatment of speciogynme with mercuric acetate followed by Zn/HOAc reduction 
yielded a mixture which was shown by TLC to consist predominantly of two com- 
ponents, speciogynine and another compound which on isolation was found to be 
identical (m.p., quiv wt. TLC, UV, IR, NMR, ORD, CD) with mittaciliatine. The 
identical ORD and CD curves of “natural” mitraciliatine and “synthetic” mitracili- 
atine establishes that speciogynine and mitraciliatine have similar absolute con- 
figurations. Therefore the absolute configuration of speciogynine is C3Ha, ClSHa, 
C20Hp and that of mit~ciliatine is C3H& Cl SHa and C2QHf3 (see also Refs 5 and 6). 

The configurations of dihydrocorynanthtine (1. R = H) and corynanthtidine (1. 
R = H) have been well established as n~rmai’~-” and al10“‘~~‘~‘~ respectively. 
Of the two remaining con~gu~tiona~ possibilities, i.e. pseudo and epialto. left for an 
alkaloid possessing this structure, the pseudo configuration has been assigned to 
hirsutinc.” on the basis of spectral data.‘$ Oxidation of dihydrocorynanthcinc with 
mercuric acetate followed by ZnlHOAc reduction yieided a mixture which was 
shown by TLC to consist pr~ominantly of two components with hR, values corres- 
ponding to dihydrocorynantheine and hirsutine on four TLC systems. Similar 
treatment of corynantheidine yielded a mixture which was shown by TLC to consist 
predominantly of two components, one with hR, values corresponding to coryn- 
antheidine and the other with hR, values different from those of hirsutinc on four 
TLC systems. Hirsutine must therefore be assigned the pseudo configuration. 

EXPERtMENTAL 

All mps *LP(? uncorrectai. Equiv wtr nn &term&d by non-aqueous titration using N/50 perchloric 
acid in &cial HOAc and oracet blue as indicator. All UV. IR. NMR. ORD and CD spectra were 

measured as prevt~usiy described.* Adsorbent for column chromatography, Spcna typ H alumina; 
adsortwnts for TLC, silica gel G (Merck) and aiumma G (Merck). TLC systems used: (a) alumina-CHCl,; 
fb) alumma-CHCI, :cyclohcxanc (7: 3); (c)silica g&CHCl, :acetoru (5:4); (d) silica gel-bcn;rmc:EtOAc. 
Er,NH (7:2: I). 

Memwic acerare oxidaria ofmitragynint. spciodarint~ spuiogydnt, mirracillotiu. dihydrocorynixnrhe~ 

and bitsurine 
The conccntrationr wed were hrsd on thoac previously &scribad’* l%c alkaloid (IO mef vu dissotvod 

in 10% mercuric acztatc in 3 % HOAc (OS a& continually atinwd with a @aax rod for 30 rnin at W and 
the time of formation of mcrcurous u~llte ppt was noted A bavy white crystalline ppt formed with 
mitn~ynine(2min).s~ol(pine(lOmin)~dihydroco~thioe(I4mio);burl: yellowsolnsrcrmined 
after the removal of mcrcurous acetate 7’bc msultiag iotna from spffiociiiat&, mitnciliatinc and hinutine 
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were a pakr yellow and no ppt of mcrcurous aatate formad after 30 min. Macunc rons were ranoval by 

addition of thioaatamidc. tbc filteral solns made alkaline with cortc NH,OH. extracted wtth CHCI, 

and concontratcd. The conantratcs were examin cd by TLC systems (a),(b),(c) and(d), the results showing 

tbat only traces of mitragynmc. spcaogyniae and dihydrocorynantbcitx wm present in their mspativc 

reaction mixtures whilst spcciociliatinc. mttraciliatine and binutinc were major components of tbcir 

rcspccuvc reaction mrxtun. hR, values: 

mttragyninc (a) 97. (b) 76. (c) 73. (d) 85 

spcctogyninc (a) 83. (b) 63. (c) 56. (d) 83 

dthydrocorynantheinc (a) 95. (b) 72. (c) 63. (d) 81 

spectogynmc (a) 53. (b) 40. (cl 21. (d) 77 

mttraciliatmc (a) 34. (b) 22 W 8, (d) 59 
htnutine (a) 43. (b) 30. (c) 9. (d) 62 

Mitragynim (2G g) was dissolved in glacial HOAc (50 ml) contaming mercuric acctate (24 g) and heated 

at 60” for I11 hr. The ppt of wtcurous acetate was tiltered off, HIS passed into tbc tiltrate to remove 

mercuric tons, tiltered. powdered Zn (5 g) added to the filtrate and sttrral for 20 hr. TLC indicated that 

further raiuction was rquiral. Cone HCI (20 drops) and powdered ZJI (5 g) added and sttrring continued 

for a further 48 hr. Aher filtration. tbc filtrate was made alkahnc with cone NH,OH. extractal wtth ether 

whtch was washed. dried and concentrated to a cream colourcd amorphous sohd (I ,7 g) Three -rate 

porttons (500 ma) were dissolved in ether (I ml). addal to an alumina column (20 cm m kngth. I cm diam) 

and elutal with dry ether. The cluatc was automatically fracttonatcd. each fraction (5 ml) bemg examined 

by TLC, like fracttons bcmg combined and evaporated to dryness The two major compounds isolated 

were : 

(I) a whttc amorphous solid (400 mgk identical to spccioctltatmc. obtained from Mirrcigynra specro~ 

m quiv wt. UV. IR. NMR. CD, ORD spectra a I.* and hR, values m TLC systems (a). (b),(c) and (d). 

(II) a colourleu crystalline sohd (550 mg) from absolute EtOH. tdcntiul to mttragyninc in m.p.. mixed 

m.p.. UV. IR. NMR. CD. ORD spectra’.‘.’ and hR, values in TLC systems (a). (b). (c) and (d). 

Isometmrion ojsptcmgynint 

Spcciogyninc (I.36 g) was dtssolvcd in glacial HOAc (25 ml) contammg mercuric acetate (163 g) and 

heated nt 60’ for 4g hr. The ppt of mercurous acLtatc was filtered off. HIS passed into the filtrate to remove 

mercurtc tons. tiltcrcd. powdered Zn (4 g) and water (IO ml) added to the filtrate which was stirred for 

IO hr. After filtration, the filtrate was made l lkalme W&I cone NH,OH. extracted by CHCl, which was 

washed, dried and concentrated to a brown amorphous solid (I.23 g) The sohd was dusolval m ether 

(I ml), added to an alumina column (IO cm in length. 2.5 cm diam) and elutal with ether (lo0 ml) followed 

by CHCI, (100 ml). The ethcrul cluate was conantratcd (to IO ml) and on standing yielded a whtte 

crystallmc sohd (063 g) identical In m.p.. mixed m p.. UV. IR. NMR. CD. DRD spcctral.‘.’ and hR, 

valua tn TLC systems (a).(b).(c) and(d) wtth spcctogyn*nc. The CHCI, eluatc was conantratcd to dryness 

yicldmg a cream solId (022 g) whtch was dissolved m ether (I ml). added to an alumina column (5 cm in 

kngth. I cm diam) and clutcd wtth dry ether (300 ml). The ethereal eluate was conantratcd to dryness 

(I20 mg), dtssolvcd m dry ether (IO ml), yielding a whttc crystallme sohd (68 mg). tdcnttcpl m m.p.. quiv wt. 

UV. IR. NMR. CD. ORD spectra’.* and hR, vnlua tn TLC systems (a), (b). (c) and (d) to mitraciliatme 

previously isolated from Mrrr*yna c-tliofc ’ NMR spectrum in CDCl, at 60 MC in ppm (6) from TMS: 

Three-proton triplet 080 

Three-proton singlet 36fJ 

Three-proton smglet 3.73 

Thraproton singlet 3.89 

One-proton multtplet 445 

One-proton multtplet 6-52 

Two-proton multtplct 703 

One-proton singlet 7.33 

One-proton smgkt 805. 

I CH,CH,) 
( ocll,l 
( 004,) 
( OCH, aromatrc) 

(C3H:NQ as) 

(aromattc) 

(aromattc) 

(olefinic) 

(imino) 

l Dtsappars on dcuteratton 
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Isomerr:ut~on [~~~r~nunrh~r~i~ und dJhyd?~ur~~ntheine 

‘ihc alkaiotd (I5 mg) ~85 d&_cobcd tn gircud HOAc (5 ml) contammg mercunc acclare (x) mgl and 

heated at 60’ for 2j hr. filtered and surred WJth In powder (100 mg) for 2 hr After filtrauon. the fillrate 

was made alkahnc wtth cone N&OH. extracted wJth ether which was washed. drzd and concentrated 

(IO 05 ml). TLC showed the followmg major components. other than stanmg matcnal’ 

uomcrtratton of corynanrhcidmc (a) 57. (bl55. (cl 23. (d) 79 

IsomcrirAlJon of dJhydrocorynanthcmc (a) 43. (b) 30. (~1 Y. (dl62 

husuimc as rckrencc (a) 43. (b) 30. (c) 9. Id) 62 

There was no spar in the C~~fynan~hcJdInc JsomcrI~tJon mtxturc correspondtrig 10 htrsuttnc 
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