
THE AMARYLLIDACEAE ALKALOIDS 
ABSOLUTE CONFIGURATIONS OF DIASTEREOISOMERIC 

METHIODIDES IN THE LYCORINE-TYPE ALKALOIDS’ 

K. Km, Y. HAMADA and R. Mmu~ 
Shonog~ Research Laboratory. Shlonogj & Co.. Ltd., Fukwhima-ku. -1. Japan 

(Rrcrwed m Jqmn 3 I July I Wl ; mcprrd/or publ~mnon I2 Seprmbrr 1967) 

Abamx-On the brais d the conronnrtionr and the atrblisbal &solute configurationr d lycotinc (I) 
and dihydrolycorinc (IX). diuuwons on quwcmiution of the alkaloids permit tbc uriwt ol tbc 
rbrolutc oonfiguratioas of lycorine 3- md ~mcthiodidc. (II and 1111 and dihydrolyconnc mAiod& (X). 
rcapecdvely. In diastcreoisomcric mcthiodides of Ibc lycorinctypc &aloids, tbcir cbemial axrchtioas. 
UKI comparisons of the opticaJ routions and tbe W rpcctm lead to tbc coaclusioa lhrt tbc N-Me groups 
in the mctbiodida designated previously u clerics have ~Aolute configuration and tbcnt of -6cs 
have aconfigurarion. This conchwon is also supported by the results d CD ud ORD s~udicr 

IN PRJZVIOUS papcrS.‘*’ conclusive evidence for conformations and absolute con- 
figurations of lycorine and related compounds was based on physical methods using 
NMR. CD and ORD spectroscopies. Furthermore, Koyama et ~1.~ carried out the 
X-ray analysis of dihydrolycorinc hydrobromide, showing that the stereochemistry 
and the absolute configuration were correct.‘*” 
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In 1938 Kondo et al.’ found that quatemixation of lycorint (I) with methyl iodide 
in rclluxing methanol gave two diastercoisomcric mctbiodidcs, named a- and I!- 
methiodides. In 1954 Uyeo et al. converted these two wthiodidcs by treatment with 
silver oxide in an alkaline medium into the corresponding (- )- and ( + banhydro- 
lycorine methiodidcs, which differ only in the configuration about the quaternary 
N atom. Subsequently, in camnine (XV) and pluviine’” (XXIII) two isomcric 
methiodidcs were also found. The absolute configurations in diastcrcoisomcric 
mcthiodidcs of the Iycorine-type alkaloids have still remained undetermined. 
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This paper provides conclusive evidence which establishes absolute configurations 
of isomcric methiodides, e.g. lycorine a- and &mcthiodides, (II and III), and (-)- 
and ( + )-anhydrolycorinc methiodidcs, (IV and V). 

Diacetyllycorine (VI) was quatemizad with methyl iodide in refluxing methanol 
for 2.5 hr. affording two diastereoisomeric methiodidcs, VII and VIII, m.p. 23>236” 
(deck [a]o + 17*4”, &_ 292 mu (e 4620) and m.p. 243-2435” (dcc), [a]u + 165~1”, 
A._ 250 (inf), 291.5 mu (E 3600.4760). The two isomers were also obtained by acetyl- 
ation of lycorine a- and pmcthiodidcs, II and 111, respectively. The a-mctbiodidcs 
of lycorint and diacetyllycorine exhibit absorption maxima only near 290 mu in the 
UV spectra, whereas the g-methiodides show characteristic infltxions near 250 mu 
in addition to slight hypsochromic shifts at a-bands near 290 rnp (Figs 1 and 2). 
and the optical rotatory vafucs of a-mcthiodidcs arc more lacvo-rotatory than those 
of f3-methiodidcs. 

Treatment of diacctyldihydrolyoorinc (XI) with methyl iodide gave a sole product. 
dia~ty~~ydroly~~ne m&iodide (XII), m-p. 245-246” (deck [a]n +248”, I,, 
250 (inf), 292 mp (E 3480.4850) which was identical with the product obtained by 
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FIG. I The UV spectra of dlratereomomeric methiodiba of lyconne u) IO 9S “/. ErOH 

- lyconne a-Mel (II) 

lycorinc B-Mel (III). 

acetylation of dihydrolycorine methiodide (X). Two mcthiodides. X and XII. are 
found to be the &series as shown in the UV spectra. This was confirmed from the 
result that lycorine bmethiodide was readily hydrogenated in water with Adams’ 
catalyst within 1 hr. yielding dibydrolycorinc methiodide (X) in good yield. However, 
hydrogenation of diacetyllycorinc ~methiodidt (VIII) to diacetyldibydrolycorine 
metbiodide was unsuccessful, probably owing to tbe steric e&t of tbe bulky acetoxyl 

groups. 
1n c 
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220 OS0 250 270 2sowao mp 
FIG. 2 Tbc UV spectra of dias~erwisomeric mctiodida of diacetyl lycorine (VI) in 95% EtOH. 

--- diacetyl lycotic ?-MCI (VII) 
- - - - diacetyl lyoxioc ~Mcl (VIII). 
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however, should cause conformational change of the B-ring from half-chair to 
twisted boat without conformational changes of the other rings, and the transition 
state derived from the B form will be less stabk than that of the half-chair from the 
A form. Thus, the formation of the z-methiodidc from the A form seems to be more 
preferable than the j3-methiodide from the B form. This assumption may be supported 
by the fact that the yield of the a-methiodide increases with decrease of the reaction 
temperature. The product ratios of a- and B_ methiodides are about 4 : 3 in refluxing 
methanol, 3 : 1 at room temperature and 5 : I at 0” in the refrigerator., On the other 
hand, the conformation of dihydrolycorine is fued only in the D form as indicated 
distinctly by the X-ray analysis* and the NMR study.2 In this conformation, ap- 
proach of the reagent from the rear side must be much more favourable compared 
with that from the upper side. If the reagent approaches from the upper side. 
remarkable conformational changes should occur in both the C- and D-rings together 
with in the B-ring, and the intermediate should take the form resemble to the 
unfavourable C form. For this reason, dihydrolycorine would afford only the b 
methiodide from the D form. However, as mentioned above, hydrogenation of 
lycorine a-methiodide (II) yielded dihydrolycorine a-methiodide (XIII) being related 
to the C form, and the considerable resistance observed on the reduction seems to be 
attributable to compulsive formation of the unfavourable conformation. Consc- 
quently, the N-methyl group of lycorine a-methiodide would have a-configuration 
as shown in the formula II, and those of lycorine bmethiodide and dihydrolycorine 
methiodide mnfigurations as portrayed in the formulae, III and X, respectively. 
From the above-mentioned chemical relations, it may be concluded that the meth- 
iodides belonging to the a-series have B-configurations of the N-Me groups and those 
of @cries aconfiguration. This conclusion was also supported by comparison of 
the ORD and CD curves of (- )- and (+ )-anhydrolycorine methiodides, (IV and V), 
with those of nuciferine and nantenine, which belong to the aporphinealkaloids.‘*‘* ’ ’ 
Recently. Craig and Roy I2 reported that the absolute configuration of aporphine 
alkaloids may simply be determined from the sign of their high-amplitude Cotton 
effect centered at 23>245 mp and that the positive Cotton effect corresponds to 
(S)-configuration of a twisted biphenyl system as in nantenine and the negative 
Cotton effect is ascribed to (R)-configuration as nuciferine. As shown in Figs 3 and 4. 
the CD curves of (-)- and (+ )-anhydrolycorine methohalogenides near 240 rnp 
correspond to those of nuciferine and nantenine, respectively. These results show 
that ( - )- and ( + hanhydrolycorine methiodides should have the respective absolute 
configuration of the N-Me group as shown in the formulae, IV and V. This conclusion 
agrees with that from the above discussions for lycorine z- and B-methiodides. 

In the same manner as for lycorine, the a- and f%-methiodides of camnine’ (XV) 
are assigned as XVI and XVII, respectively, from the optical rotatory values and 
UV spectra. It is well known9 that hydrogenation of caranine aITorded adihydro- 
caranine (XXI) and wihydrocaranine (XVIII) which were epimeric on the C,. 
configuration. From conformational analogies between lycorine or caranine and 
wihydrocaranine, and between dihydrolycorine and adihydrocaranine. it is ex- 
pected that quatemization of wihydrocaranine will give two isomeric methiodides 

l Separation of IWO dustcrco~somcnc nxtbiodida was carnal out by repated rccrysullizauon from 
ethanol or water. No intcrconmslon between h mommc mcrbiodidcs was observed in rcfhing mechrnol 
or water. 
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FIG. 3 The CD curws of nuciferinc and ( banhydrolyconnc methochlondc. 

FIG;. 4 The CD cur~~l of nan~cnme and t + )-anhydrolyconnc mcthwdldc 09. 

and that of adihydrocaran’ IIN only ~methiodide. As expected, wihydrocaranine 
gave the a-m&iodide XIX, m.p. 295” (dcc), [aID - 119.5” and the ~mcthiodide XX, 
mp. 298” (dcc), [a] +29*4”, whereas adihydr ocaraninc afforded only the pmcth- 
odidt XXII, mp. 310” (dcc), [aID - 146”. The UV spectra of these mcthiodidcs are 
also in good a grecmcnt with the findings mentioned above. 
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Boit et 04.‘~ isolated pluviine a-mcthiodide (XXIV), m.p. 259-2600 (de@, [aJD 
- 129” by direct quatemization of pluviint (XXIlI). Uyco er a1.I’ obtained another 
pluviine jknehiodidt (XXV), mp. 233-233”. [a]* +38+2” by transformation from 
lycorcnine (XXXIIa). However, the ahsolute captions of these mcthiodidcs have 
not determined yet. Reinvcatigatioa of quatcrnktioa of pluviine with methyl iodide 
in rclluxing methanol afforded the ahove two isomcric mcthiodkk~ From the 
rotatory values, their structures arc assigned as XXIV and XXV, repcctivcly. Hydro- 
genation of pluviine &mctbiodidc(XXV) with Adams’ catalyst gave adibydropluviine 
pmctbiodide (XXVII), azp. 13s136”. [a&, -31*2”, which was also obtained by 
quateruization of adihydropluviint (XXVI). ~Dihydropluviin~ (XXVIII) was re- 
fluxed witb methyl iodide in methanol for 2 br to give @iihydropluviine a-m&iodide 
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(XXIX), m.p. 23&231’. [aJo - 108.9”. but the anticipated ~mcthiodidelo was not 
obtained. probably because of the small quantity of @dihydropluviine used. Thus, 
the absolute conhgurations of diastereoisomeric methiodidcs in the lycorinc-type 
alkaloids have wholly been determined. 

Previously, Uyeo er 01.” reported conversions of hippcastrinc (XXX) and lycorcnine 
(XXXIIa) or homolycorine (XXXIIb) into lycorinc &m&iodide (III) and pluviine 
bmethiodide (XXV) oia the respective intermediates, XXX1 and xXx111, as shown 
in Chart 8. The sttrcochcmistry and the absolute configurations of hippeastrinc,“. ” 
lycorcninc and homolycorine *OS’~ have been c-stab& except tbc configurations 
of the N-Me groups. It seems reasonable to suppose that the alitaloids of this type 

xxx 

XXXII 

a. R -OH 
b:R- 0 

xxx1 

XXXlll 

have f&configuration of the N-Me group, owing to a severe non-bonded interaction 
between the aromatic C, , hydrogen and a-N-Me group.* Model inspections suggest 
that on the conversions to lycorint-type methiodidcs, the rotation around the 
C, ,.C, it,bond in the intermaiiatcs, xXx1 and xXx111, and subscqucnt ringclosure 
may occur favourably with the retention of the configuration of N-Me group, resulting 
in the formation of only Rmcthiodidcs. 

Rcccntly, our group’ investigated the optical rotatory bchaviour of lycorine and 
related compounds, and proposed an empirical rule, like the octant ruk. for the sign 
and the magnitude of the Cotton cffccts due to an aromatic u-band. In terms of this 
rule, the absolute configurations of diastereoisomcric methiodidcs in both lycorinc 
(I) and caranine (XV) were discussed.’ 

l It seined difticulr IO ratiooah the configurations of N-Me group from rhc raults d NMR fltier” 
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NO Compound 1st Cotton E 2nd Cottoo E. 

[%n (i mr) [tq, (L tttp) 
_-_.. 

VI 

VII 

VIII 

IX 

XIII 

X 

XI 

XIV 

XII 

XXI 

XXII 

Dimetyuycarioc -6200(291) + 4!xlo (239) 

DiaoctyuycoritK a-Mel -6610(29@5) +5370(240) 

Diaoctyllycoti falel a -2x30(250) 

Diltydrolycoritu -S317(297) +4667 (241) 

Projcctioo 

-. 

__!g&-______. 

Dihydrdycorine a-Mel - 2683 (290) 

Dibydrolyconnc ft-Mel b b 

Diuetyldibydrolycorine - 5380(294) + 7650 (240) 

Diaatyldibydrolycorioc 
a-Mel -6090(291.5) :~gg;) 

Diurtyldihydrolycxwia 
p-Mel 

c C 

d 
a-lIhhydrourrmnc -1060(29@ + 3030 (243) 

z-Dibydroaraninc B_Mel 0 - I722 (240) 

- -.-. . ._ .____ 
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No. -pouod 
IacottoaE 2lxiGm~~ 

[@II. [Ol,(lmr) 
Projcuioll 

_ -- __.-- . -_ -- - _._. 

XVIII 

XIX 

xx 

XXIII 

fmibydf-ine 

pabydr- p-Mel 

Pluviinc 

XXIV Pluvik a-Mel 

XXV Pluviinc plblc1 

XXVI a-Dihydropluviioc 

XXVII a-Dibydropluviinc B_McI 

Xxvlll B_Dibydropluviinc 

XXIX ~DihyCopluviinc a-Mel 

d 

- 7610(2!93) 

- mO(295) 

-2oO!iJ(292) 

-4030(28S) 

-~(iw 

+1200(28!3) 

- 1433 (276) 

a 

- 5400 (280) 

- 3890 (282) 

+6310(242) 

+ 1430 (246) 
+ 740(240) 

+ 2680 (2s2.S) 

- 7230 (242) 

-7100(24I) 

a Tbc[B],nluaol~ffurcCononcdkrrwerrokcurr.but~mrybcert~lcd~tO* 500. 
b Tbc meuwmmts d both CD uxl ORD cutva waz impouibk 
c The msrcurcmmt of CD curve vu impauibk d tbc ORD &u &owed [+Loo + 1580, [d], 

+36% [41,,. +~~ [41,,, +I4340. 
d Tbae data wnr dtod from rbe lirt of our prcvioua ppcr (ace. Rd. 3 j 
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As shown in Table 1, the fast Cotton cffazts corresponding to the aromatic a-bands 
of the mcthiodidcs, which are concernad with the prcscut study, also show comparably 
reasonable [O]_- v&es as expected from the rcspcctivc projections 

EXPERIMENTAL 

All mps &emlind io apilluy IUbu wue tlxwrad spccitk rowoas were masurd with 

Rudol Photakctric Pokrimetu Model 200. NMR spstm yecc taken in D,O nok conmining diouo 

as an intemal standard using I Vtin A-60 spectrophoroareter. UV spnetra were determined with a 
Hitaehi EPS-2 recording spatropbotometer and IR rpaan wilh a Nippon Bunko DS201B rpaccromeler. 

Quaremiraricm ~dLacnyllyweimr (VI) w&h methyl iodide in rejbtxlng MeOH 

A mixture of Vl(500 mg) and Mel (088 ml) in l bs MeOH (12.5 ml) was bated under rdlux for 1 hr. 

Addirional Mel (022 ml) was added and the sola rdluxed for furtba 1.5 hr. The mixture vu evrponled 
to dryness under reduced press IO kave a ycllowisb oil (715 mg). Tri~uration with aatone gave a solid 

(95mg) which was erystallixd from acetone-MeOH IO yxld VII (49mg) u oolourka oeedks, mp. 

23&231” (da). A pure sample. obtaural by repeated recrystaUimrion from acetoobMeOH bd a mp. 
of 233+234’ (dec) This was identical with VII prepued by ace~yk~ion d II in the mp.. mixed m.p, optial 
rotations and IR spectra Tbe motba liquor was evrpontad and the raidut crysdlimd from aoztone 

El,0 to give aysmk which oo reputed recrystallization from l atooe dforckd eolourkus prisms(l3.3 mg), 
m.p. 237 (da). Furtber raayrulliution from acetone+MeOH afforded oolourkn prisms. mp. 243-243.5” 

(dec) whieb was identified as VIII from comparison of mp, mixed mp. and IR speetn. 

A mixture of III (200 me) and Ac10 (I ml) in dried pyridine (8 ml) was butd on a steam-balb for 3.5 hr. 

The solvent was rben evrponled eompktely under techiced press leaving a brown gum wti was eryrul- 

lizrd from l ortone to give VIII as colourkn prisms (168 mg), mp. 243” (doz) Evaporation d Ibc mother 

liquor and crystallization of rbe residue from aatooc pve UI additional produet (25 mg) d VIII. A pure 
sample for analysis was obtamcd by rccrystrllwal~on from acc~ontMcOH as pnsms m.p. 243-243.5 

(dec), [a];’ ’ + 165.1 (c - 0962. MeOH) 1”<M 250 (inf). 2915m)r (c 3600. 4760) (Found: C. 4929; 

H.50;N.2J4;0.18~80;1.24J6.C,,H,,0,NInquira:~4~13;H4~71;N.2~73;0.18~70;1.24~72~~) 

Di0cccylfycuein a-merhkdida (VII) 
CompoundII(l~mmg)indriadpyridiac(I~ml)wutrrrlsdwithAc,O(Iml)~Ibcro~~batadoa~ 

steam-klb for 3.5 hr. Working up in tbe usual manner. the aatate VII was obmined as eoburka n=dks. 
mp. 231-232 (dec) from aaton~MeOH. An umly%ul sampk from a&one-MeOH bad a mp. of 236 

(dec) as colourkss wedks. [a];’ + 174’ (c - I-. MeOH) c 292 mp (c 460). (Found: C 49.32; 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

BusceryLlihyd~olycorusr Bnsrrhbdide (XII)jran dinmyUihydrolycorime (XI) 
Mel (200 mg) was added IO a solo of Xl (50 me) in aba MeOH (2 ml) After rdluxing for 2 hr. the ruetioo 

mixture vu evaporarad to drper, under reduced pncr. Trituratioo d the raider (72 mg) wit EtOH 
afforded crystals (52mg) which sbowud OH l boorption brad in Lhc IR rpeccrum An w mmpk 
obtained by reuyst~llizatioo from EtOH had a mp. d 24>246’ (da) [a];’ ’ t 24.8’ (c - @961. H,O). 
c 250 (inl). 292 mp (c 3480.4850) A mixed mp. dcctrminrti with XII ObuiDad by dirwzt acetyk~iori 

of X sbowai no dcprusioa and the IR rpeztra wat supcrimponbk (Found : C. 48.25; H. 5.35; N. 2.79 : 
Cr,H,,OINI*~HIO requires: C. 4809; H. 5.19; N. 267%) 

Compound III (IO0 rn3 io EtOH (12 ml) was hy-ted over Adams’ aulyet peepual from PtO* 
(IOOmg) in EtOH (I.2 ml) After H, uptnkc was eompkte (I br), the catalyst was removal by 6ltmlioa 
and the hltntcevrporatod to dryum under mduosd prau CryuUzatiosi dtbe rrcidue(89 rngl from ErOH 
afforded X (33 mg) as prisrru mp. 21)3’ (doe). [alA’ - 46’ (c - 150, H,O) A’= 250 (inf). 291 rrui (s 2960. 

4490). NMR r: 2~93(IH.S.H,,).3~3(1H.S.H,L4Q2(2H.S. -OCH,O .).7GO(3H.S.NME)Thiswas 
&ntiTxd by eompuison of its mp.. mixed mp. md IR spectrum with &at dX obtamai by qunCanmLioo 

of IX with Mel in l ba MeOH. 
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Acefyhrion ofdihydrolycorinr (hrlerhbdidr (X) wilh AC,0 and pyridin 
A mixture of X. Ac,O (DS ml) and driai pyridioc (5 ml) was allowed to stand at room tcmp for 7 day and 

then heated at 100” for 35 hr. Concentration of tbc solvent @ye a solid, mp. 244-245” (dec) which was 
ratystrltizcd from H,O to yieM the diaoctate XII as plates, mp. 245’ (dac), uhtch was identical in all 
rcapans with the product obtained by direct quatcmtition of dtaatyldihydrolycorinc with Mel. 

Cafalyiic rcduciion dtycoriw a-merhiodide (ii) over PtO, 
A roln of II (500 ms) in H,O (25 ml) was shaken in the pmcnot of Adams’ catalyst (250 me) in an atom 

of Hr. After H, uptake was complete (6.5 hr). the catalyst was removed by filtratton and lhc fillrate war 

coacmtratcd to a small volume under reduced press The fkxt crop rsolatcd was filtered and washed with 
H,O giving the residue (180 ms) as prisms. The filtrate and washings wcrc combined and concentrated to 
g~vt an additional product (1 IOmg). Tbc combined crystalline product was rccrystafliLcd from McOH 
togive XIII (215 mg)ascoIourkssprisms,m.p. 257~5*(dcc). An analytical ampk rccrys&llirsd from McOH 
had a mp. of 2605” (dcc) as colourkaa priama [a];’ - S7T (c = 1061. EtOHt c 292 m)l (c 4770). 
NMRr:2~97(tH.S,H,,).3~25(tH,S,H,~403(2H.S - OCH,Q-~7~X)3H.$NMe)(Found:C47~35; 
H. 5.14; N, 3-23. C,6H,oOlN*HeI requires: C. 47.34; H, 5.14; N, 3.24%) 

Acrryhon qfdihydrolycorinc a-mcrhiodide (XIII) 
Ac,O(l ml) was added to a suspension of XIII (100 me) in dried pyridioe (8 ml)and the mixture warmed 

on a steam-bath for 5 hr. Working up in the usual manner, the product had a mp. of 2345’ (da% as prims 

after recrystallization from EtOH. [z]V -44c (c = 0698. M&H). c 292 mp (L 4730). (Found : 
C. 4908; H. 5,29; N. 2,93. C,,H,,O,NI raluircs C. 48.93; H. 508; N. 2,7l x.1 

Compound Xl1 (5 me) in AcOH was hydrogcnatcd over Adams’ catalyst (85 mg) for 12 hr. The catalyst 
was removed by filtration and the liltrate cvrporatai to dryness under reduced press Trituration of the 
rcstduc (8X mg) rrth ratone~McOH afforded the starring material perfectly 

Aurmpred catolyw- rtduclion ofdioccryllycorinc &mrrhiodide (VIII) owr PtOr in A&H 
Com~undViti(~m~mA~H was hydropoatcdover Adams’catalyst(QOmg)for2 hr. Noabsorption 

of Ht occurred. Worked up in the usual way, the product crystallti from aatonc was provuf by com- 
parison of m.p.. mixed m.p. and IR spectrum to bc the starting material. 

Yucuum-pyrolysis ofdihydrofycorinc-Bnvrhiodtdc (X) 

A soin of X (100 mg) in H1O (5 ml) wax shaken with frcahly prcparaf AgCl(250 ms) for 30 min. apd tbcn 
the mixtufx! allowed to stand at room temp for 1 hr. After the vllt wax removed by filtration and washed 
with H,O. The filtrate and H,O washings were combined and evaporated to drynas under rcduobd prarr 
The rcxtduc was distilkd at 200 240’ in a metal-bath at a h@y rcducuf press (02 ooO3 mm&) to 
give a partially solid&d distillate. which was washed with MeOH giving colourkss prisms (lOmg), 
m.p. 230 235’ (dcc). A mixed m.p. dctcrmmation with authentic 1X showed no depresston and the IR 
spectra *rc supcrimposabk. 

Yocuwr-pyrolysis of dihydrolycorinc s-merhiodidc (XIII) 
A soln of XIII (IO0 mg) in H*O (3 ml) was shaken wtth freshly prepared A&l (200 mg) for 30 min. and 

then the mixture kft at room tcmp for I hr. Working up in the manna similar to the asc of dihydroly- 
corinc fjmcthiodidc, dlsttllation of the residue a~ 19S-210^ in a metal-bath under high vacuum (M)oMHf2 
mm.r)(g) afforded pale yellowish crystals, mp. 228-231’ (dcc), which was identical from comparison of its 
m.p.. mixed m.p. and IR spectrum wurth authcrmc IX. 

Qwlemi:orion ojlycorinc (I) wirh nvrhyi iodldc m rej?uxing McOH 
Mel (2.5 ml) was a&cd to a suspension of I (I.245 g) m ab McOH (8.8 ml), md tbc solo rafluxad for 2 hr 

The mixture was tvaporritcd to dryness and the residue (2ixx g) was crysullixad from l bs EtOH to yield 
1033 g of Il. A portion was ruzrystoliizzzd from abs EtOH and had a m.p. of 25&251” (da); [a];* -43.5” 
(r = @370. McOH); cy 2925mp (c 4803); NMR II’ 2,98 (1H. S. H,,), 3.25 (lH, S, HI). 403 (2H. S, 

<HL‘H,O 1. 7 13 (3H. S. NME) The residue from the mother ltquor was crysralttti from HIO IO 
grvc 0728 of Ill. A pure sampk from H,O had a m.p. of 281’ (de@ as colourksr rods [s]g” + 127a” 
t< = 105X. .&OH); .i&T 250 (inn. 291 rnp (c 3210.4490). 
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Quawrnizarion ojlycoritu (I) wirh methyl mdide 01 &nu 2s’ 01 room lrmp 

A soln of I (100 me) and Mel (100 mg) in l bs McOH (30 ml) was left at about 25’ for 1 day. Tbc mixture 
was worked up m the spree manner ax mentioned above to grvc II (92 mg) and Ill (30 mg), respectively. 

Quurrrn,rarion oj lycor~nc (I) wirh methyl iodide 01 0’ in o rejrrgcraror 

Mcl(400mg)wuaddcdtoa~olaofl(l00ny)incoMakMcOH(~O)~thcmixt~rtorsd~a 
rdngcrator for 3 day. Since examination of tbe mixture on TLC showed the pracnce of tbc ltarting matcrll, 
Mel (2M mg) wax added l od tbc xoln kft in the Rfrigerator for furtbcr 4 &y. Working up in a similar 
manner. there were obtained 89 mg of II and I7 mg of Ill. 

Amwtpctd isomrriraion oj lycorirv a-mcrhiodide (II) in rejlnx& McOH OT Ha0 
Compound II wax rdluxod in McOH for 5 br or in H,O for 25 hr. Tbc product wax cxamitA by onu- 
~~dmp..mixadmp.~~routioawi~ tboacoftbcstartingmrterial.xbowingnoixomc+atioo 
of II to Ill. 

Arremprrd luwnrrfrorion ujl~iat ~~~&iodidc (Ill) k rejbtxlng McOH or H,O 
lo tbc rimilar manner to the cut of Il. attempted isoa&mtion of III wax examincdAxarc8ulfitwax 

proval that no tiriz~tion of Ill to II OcFurred. 

Qnatcrnirorlon o/ ~dihydrocaranine (XXI) with methyl iodidt 

Mcl(OSml)vlx~toardndXXI(l00ml)ina~McOH(lml~AItawlrmingatS~fa4hr, 
the mixture wax cookd to room temp. Tbc tuulting cryrtrllirw product wax Kltcrsd d waabaA with 
McOH ginng I39 mg of a white xolid. mp. 305” @cc). The filtrate and McOH waxbing were comb&d 
and tbcn evaporated to dryness under rcducod prus CryxtUation d tbc ruiduc (I5 mgl ban McOH 
gave an additional product (9mg). mp. 3OY (de+ A poflioa of XXII thus M w8x rcqxU&i 
twice from McOH aod bad a mp. of 3lr (da) after drying at 95” lmda reducad press for 2 br; [axa 
- 14 6 lc = 0 329. MeOH). i= 250 (Inn 290 mu (E 2990. 4620) (Found: C 49Qg8; H. 5.36; N. 3.29 
C,,H,vO,N.CH,I requira: C, 4916; H. 5.34; N. 3.37%) 

Quarernizorion of ~ihydrucaranine (XVIIC) with nurhyl iodide 

A xolo of XVIII (SOOr@ in ab McOH (I ml) was butod witb Mel (025 ml) oa a t&am-bath Ahtr 
nnuxlllg3mia,a~lliacproducckpntorpn~.OahvtbtrrdlruingforI.~hr~~rtpl(o 
atand at room temp. cqsUit~ producta (65 tug) were wtal by fitration and raayrulluad boQ a m 
amount d McOH to give crude cqxtalx (5.4 mg) ax place, which gave oo reqAl&atioa from MmOH 
pure XX. m.p 29g (da) as plates. [ ~1;’ +284 (c = 0197)1,Od~mcthylformanudc(I-I);~250(inl). 
290 m)r (c 2990.44gO). (Found: C. 4934; H. 501; N. 3.38. C,,H,,O,N*CH,I requitu: C, &l6; H, 534; 
N. 3.37 7’) -fbe mot& liquon were cooccntratod to a xmall vdunu giving crude anolha produa (23 nu) 
ax prixmx which afforded on rcq~tallimtioo from EtOH pure XIX (8 m& mp. 291’ (dot) ax ti; 
[x]r - 1197 (c - 0564. MeOH). ;,!,$” 292 5 mp (c 4730). (Found’ <‘. 49.30; H. 5.21; N. 3.42 
C,,H,,O,N*CH,I requires: C.49.16; H. 5.34; N. 3.37%) 

Quurnirolion qfpfwbe (XXIII) with methyl iodide 

Mel(O5ml)wu~toa~dpluviinc(~~ny)arbMcOH(3ml)~tbcmirturrrdhusd~ 
I.5 hr. Evaporation of the xolvmt gave 79 mg of a crystalline product. [ag -83.k (c - 05. H,Oj. wbkh 
wax ruzyrtalliasd from l b EtOH giving XXIV (44 nu). mp. 2S9-2w (dec) ax prism [alAl”’ - 1305 
(~-(HIO.H,O);~284~5m(r(c36~);(Rd1~mp.2~261”(dsc).[~]~‘-l~).l%cmotbcrliquor 
uuevaponcedtodrpcr,uaderraducadpnu~cherrJldu~[a~ +26P(c - 05,HxO)ru~ 
from acztooc to give czudc XXV (16 mg) ax prirm* mp. 22.S223”. A purz nmpk w from McOH 
had a mp. of 2-232” ” pristm; [a];’ ’ +46.7” (c - 0960. H,O); c 283 m)r (e 3570); (Rd IO, mp. 
231-233”. [a]u + uI.2”). 

Quorcmizarion ofadih)drop&vibu (XXVI) wlrh mrrhyl iodide 
Compou~~J XXVI (23 ttq), [aID - Iop(p (Rd. IO. [a], - 87.T) vu refluxad in aim McOH (05 ml) 

with Mel (08 ml) for 8 hr. Working up in a Ural manner. tritumtion of tbc raiduc (34 m& [ah -289” 
with MeOH ~IKJ raq@abatioa from MeOH gave XXVII (U~D& mp. 13Slw. [a]F -31.2” 
(c - 0494. H,O); c 281 m(r (8 3310); [Rd. IQ mp. 136139” (with H,O). mp. 231-233” (with 4 H*O), 
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[aID -43.r. -45.5’1. Moreover. Uyco * aL’O reporta Ihat ructioa d XXVI with Mel gve umbcl 
pfod~ adibydropluviinc a-obethiodid+ mp. -224’. [aID - 74.4’. buC wccouklno1 ti Ibis poduct 

WfUCZAhKd. 

cafalytic rednrtian afplldk p-mdlhdldr (xxv) OOII PtOl 

Ptuviine Bmcrhiodidt (50 II@ yu hydroge~lad in H,O over Munr’ cat&r for 2.5 hr. Tbc atiysl 

ruRmowd~hltn~~~~~rn~~~OdrpcauadtrraducadPrrrrTbc~ur(53~) 
was rccrysullized Iwta from McOH givmg XXVII (26 mg). mp. 140.141 IIS rods; [a]: - 307‘ (r = 0920. 

H,O). This YU identical in alI rupaftr with XXVII obuiaed by diroc~ qurternization of adibydropluviinc. 

A rota of XXVIII (50 ID& and Mel (025 ml) io l b McOH (2 ml) wu rxfluxcd for I.5 hr. Enpontin 
of the wlvcn~ gave 79 mg of white wlid. [s];’ - 99.4 (c - 104. McOHL which wac rccrysrallzd several 

times from McOH togivc XXfX(30 ID&U prirmr mp. 23G231”(dcc); [a]:’ - 108q(c - 0989. MeOH); 

~284m)r(~MlO).~ouod:ClP39;H.~-89;N.296C,,H,,O,NI~jH,O~uira:C,4909;Y618; 

N. 3.18%) Uyco er d” obt&cd ~ydropluviinc f&me&&I&, mp. 26S26P. [aID -307. from 

~ydrolyconxioc, bur ti could no1 be obuiwd in ti ruuion 

ORD.CDandWspcctrawaemawxd wilh a JASCO model ORD/UV-5 iti- of&c Japan 
SpeccrcwcopicCo.Ltd.inMcOHwlnudngraUoClmmwidtbuDLcrrorhmirrutrdCD&uur 

colbcted in Tabk 1. 

Dbcefyll)cdne (VI) 

oRD; [#I, +5W. [&]sOr.s -2w U. [&O +926@. [&O + 19.m h [~]II~ +mw. 
uv 1, (8); 292 (4760) aad 237.5 mp (3620) 

Dbcrryllycakr a-wIJodlrlc (VII). ORD; [4L + l#P. [Ol,s, +2@3’, [Ol,oo -2(wp 1~. [d12,0 
+66W pk.[~],,, +4390”. WA_,(a); 290(5520)4 2.41 (inf)m)r(6700) 

Dhcrryflycorirv pmerhiodide (VIII). ORD; [d], + l55CP. [d],, +679CP pk. [d],,, + 55w tr. 

r41,,, + 10.0~ h [41,,, +aw. [Olno + %.2W. UV i_ (8); 290 (4890) and 245 (inf) mu (4600). 

Ouydrofycorinr (rxY ORD; [+J.,,,, -8W. [+I,,, -1W. [Ol,o, -465f tr. [+I,,, -680” pk. 

r412,. - 1862’ w [Ol*,, - 1396” Pk r+12,0 - 14322” w. [O]*,, - 12102’. W 1, (8); 2905 mp (4730). 

DUybrdyc&nea-m&cdide(XIII). ORD in EtOH; [O],,. - 122(p. [+],o, -467y tr. [#I,,, -2846’. 

[+I,,, + 142.3. pk. Id],, +813” h [+I,, -4736’. 

fk~~kwydrd~ (XI). ORD; [41., - mw. [Ol,o, -w u. r41m + 1100” h [41,,0 
+ ~ooo”. [+I,,0 + 13aP Pk [dl,,, - l3.100” 11. r412,o - 7090’. UV 1, (g); 292 (4930) d 233 (iaf) 

m)r (433001 
DbceryUU+ofycorfne a-m&iodide (XIV). ORD; [4].,,. - lw. [d],o, - 5630 11. [d],,. t 162OO^ 

*. [412** + 1310” 11. [d],,, t l75W p&. [&],.o -6ooo”. UV 1, (c); 291 (5130). 240 (iaf) (6400) md 

220 m)r (18980). 

a-oul+u~~ (XXI). ORD; [4lu0 - 3~. [~IBo~ 3 - 2f90” w. LOLo w pt [#lures,. - 8~ sbh. 
rol,,, , - m.640” tf. b],,, -2570” plr. [oil,, - 1o.orxx 

z-Dihydrocmanin +Aodidc (XXII). ORD; [&],,o -7a. [4],,, - 1174’ tr. [4],, -864’ pk. 

[#I*,, -2708” tr. [blI,, - l37W. W i,,(c); 288 mp (5056). 

BDuylocrpMLw (XVIIIL ORD; [d], -21v. [9] Bo1 -6ooo” Ir. [+I,,,-, +39g@ pk. [&I,.,-, 
+43w pt. [011,3-, -8100” w. [41,a1 3 - 7W pk. [#],,, -3300”. UV A_(c); 291.5 (4940) and 233 

(rb) mfi (4W 
B_Dumanine a-mrtidr (XIX). ORD; [#I,,, - l84y. [4],,, -6270” lr. [4],,, -896’ pk. 

[+I,,,., - 1765’. [#I,,, - 229P h [4],,, -7273’. [b]),, - I6,lyP. W & (a); 290 m)r (4930). 

B-L%+oc~~ B_mcr~~ldr(xx). CD; [g],or we [f&.1 -2oop”. [@I*,, 0”. W L(c); 289 (3284) 
and 22Omp(ll.2791 

PIurGe (XXIII) ORD. [g],,0 -2535 , [t$lle,, -8576 rr. [&lzT, -4176 pk. [Slz.,, - 12.380 Ir. 

[+lm -um~ ~.[~IIII -16.830 
Plwiine rr-m&iodide (XXW ORD; [&,, -=* [~I,00 -313@0”. [61,” -43$0” tr. 1412.7 0” Pk 

[41 I,, - 18W V. [#I,., +7110”. W 1, (6); 285 mr (m). 

PhcDILv BmrrwLde (xxv). ORD; [4].,, +430”. [~12~o~ + 3m pk. [O12,. + 1170” u. [41,,, 
t 27W &,{4],,o t l4.w. UV 1, (6); 282.5 mp (3620). 
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