
SYNTHESIS OF ANALOGUES OF CRYPTOPLEURINE-II’ 

NUCLEOPHILX ELIMINATION OF 
PHENANTHRO-QUINOLIZIDINE ALCOHOLS 

S. F&.IxAK+ sod P. HITXES 
Rpartmcnt of Ckgmic Ckmistryy. Attila J6zscf Univaxity. Szqai. Hungary 

(RtxdmibrlJK4Nooanba19713 

In a previous paper’ the authors described the prc- 
paration and determination of con&m&n of epimeric 
phenanthraquinoli7idine alcohols (l& 1s) in the course 
of synthesising analogs of cryptopleuri~ (1: R’, R’. R3, 
R’,Rs=HorO&Rb=H,~OH). 

1A: R’-ff=H, R’-OH(a). 
lb: R’-ff =H, l?=OH(oqu.) 

2: R’ - ff = H. l&15 dehldro 

FWafurthMudyofthepropl?&soft+pimWs 
alKltodcteml&thGrrchItivetbamodparmcstability 
isonn?risation equilii exp&mcnts were carried out 
withb0thepimers. 

The isomeriWio0 of cpim&c alcohols was 0Lzicrved 
byHtizin1887.Thcrcaftcsevcralpapcrsdealtwitha 
dctaikd description of this pheaomeaon and ckaring up 
thercactionmechanism~4~totbesethe 
epimerisationofakoholstakesplaceviathespMng& 
ofH-fromthealphaCatom,thenbyrccombiuation 
through a kctonic intermed& However, under the 
conditions for cquiliium desuii in the &rature, 
wyiate in amyl akohol at (13tP) the l&n 
cpimcrs do not stier the ex_e isomcric transfor- 
mation but as a result of &mu&on tbcy are trans- 
formed into UMU (2). 

ThceGnationreactionisaotaresultofthcthcrmal 
decomposition. This is proved by the negative result, i.e. 
lackofelimia&n,ofanexpcr&ntcarriaioutinamyl 
alcohol in the absence of potassium-amyiate. Relyine 
uponthisfindiug,the4imi4onofakoh0lcanbc 
rcga&dasanuclcophiticrca&ncatalyscdbya,base. 
As a rule, alcohols are dehydrated by basis cataly& in 

this way, i.e. by removal of H’ from the UC atom when 
thaeisadoub&bondbetweentbeyand6Catoms. 

ThisconditionisnotfultUkdwiththc1~~epimersbut 
in tbc compound thus formed (2) the o&fin bond is 
conjugated with the aromatic system. Probably the an& 
lated tertiary C hydrogen plays a decisive role in the 
elimination,anideasupportedbythefactthatu&rthe 
experimental conditions used at 1~ epimers, phenyl- 
methyl& (having a similar system) is not trans- 
fonncdintooknubypotaGuW-hutoxide.~7Ilcrcarc 
references as to the nukeoph& elimination of alcohols 
where, beside the base, other reagents are used; e.g. 
KOH and CHBr, tog&~ start an elimination reaction, 
butthecarL!cncformcdasanintcfmed&prodlKTtalso 
tij part in the processw or there is another dehy- 
p; r: by P=~+F ~JK ~c$o~ d treating 

3. Tbc pecutw bcbavnwr of phenanthr@ 
quinolixi&ol epimcrs (!& is shown furthermore in 
that they do not dehydrate in dimcthyl-sulfoxidc, while 
phenyl-methyl* is readily transformed into okfin 
u&r the same condit@~.~ 

The relative rate of transformi&ons of the two epimers 
(L, Is) can yield some information about the un- 
expected reaction mechanism. Thus, the position of OH 
and the ancllated proton in the epimers (lA tmns; le cis) 
and their relative transformation rate suggests the 
favollred cis- and tmns&ninaGons, respectively. Un- 
der similar cmditions 1s transfomed into olefin in P hr, 
whik lA in 72hr. It follows that in this transformation 
the cis elim&tion is the more favourcd, probably taking 
place through a titered transition state, similar to 
processes with multy centered reactions as descrii 
with dehydro ha@&on and other reactions! 

However, from the rate conditions of transformation 
of the epimcrs it is not uncquivacai that both reactions 
take place though at different rates. Namely, umber the 
experimental co&ions applied it must be supposed that 
it is the thunxniynemicany unstabk isomer (1.J that 
$m+d+otknmrestabkisomcr(1dattiptpfi 

+dmmatm step followed tbcwter. consKiefmg, 
bowever. tbat the redon rate of tbc following step 
(l.-P2) is fhigk than thnt of the previous one (l*+ 
l+i.e. le is formed slower than it disappears--the 
isomerisatioacoaldnotbed&ctedreliablybytk.Con- 
si&&alltbmc,tbctransformationofthekssstable 
isomercanbedexnibythercactionSchemc1. 
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scheme 1. 

ThestrWtureofokfInformcdduringtbeelimiWioo 
(2) was ideotitkd by analysis, JR and PMR spectroscopy, 
andbycomparisoowitbanauthenticsampk(reactioo 
scheme 2). 

The way “b” of reaction Scheme 2 was described in 
our previous paper.’ The compound thus obtained (3) 
transfonos under the effect of alkali into the same 
enam& (2) as prepared via “a” (v: 1575); ~IKI con- 
versely, under the e&t of acid the 2 becQales the same 
as 3 (v: 1702) obtaiD4 via “b”. This is UndonbtaI proof 
of the olethl s- 2 formed ill 0ucleophEc elii- 
tioo.Thedifferenceiathespectraof2aad3isav~e 
characteristic of enamines.’ 

Bcsidestbis,3obtaMvia”a”and”b”canber&ced 
by NaBK to the same compound. pbenanthroquinoliz- 
idii (Ic; 1: R’, R2, R3, R’, R’. R6 = H). 

Thechangesintheumformatiooofok5n2compare4l 
withitssaturatedanaloguclcwercevahutedbytbeuse 
of PMR spectra. For the compou~Is lc it was formerly 
stated 00 the basis of the Bohhtuum bands present iu 
tbeirspectn?tbatintheequiliimixturcpre- 
dominantly honsqainolizidine is to be found (1~). By 
examSgaDreidiimodel,itcaabeseeotbatintbis 
conformatioo tbe position of the two protons of !IC is not 
equivalent as compared witb the flee electron pair of 
nitrogen. This is reflected in the Merent chemical shifts 
of the two proton!& and the high CQupling coostallt 
(16Hz) (Table 1, lc). Similar vah~.s were found for 
cryptopleurine9 which proves that the conformation of 
the quiaolizid& skeleton is not essentially Woced by 
the substih~~ots of the phenaatbreae skeleton. 

Since the chcahd shift of Ar-CHrN protons is 
de- by their position related to the free electron 
pair of aitrogen’~” we can dedllu? their confomlatioo 
from the cbunical shift. The cbemkal shift of tbe two 

protons of dehydroquinolbidinc (2) analog is equivalent, 
it appears to be a singlet (Table 1,2), thus theii position 

is symmetrical both with the free electron pair of 
nitrogen and witb the pbenanthrene skeleton. Such a 
st& position of the 9C protons is possible only when 
the quinolizid& skeleton has k conformation. As it can 
be seen the confomlatioo r&lted to tin! analogous 
saturated skeleton (lc) has essentially changed. This 
relation, with the change of the Ar-CHrN protons, is 
well seen when lc and 2 are plotted in a Newman 
projection along the !C-N bond Vi 1). 

The compouMl2 with unsubstihltcd pbcnallthrenc 
skeleton is not stable either, it is sensitive to water, air 
bases and acids. In the air. even in crystalline form, it 
decomposes. It’s a substitutal aaalogue that decomposes 
more intensively. 

-AL 

~~spechwaetakenbyUNICAMSPZUl,tbePMRby 
JEOL 60 Mc. The m.p. -weredonewithsKotk 
blocttIwsreaotcorMaI.Chro~ywascarriedout 
uponl0x3cmKhdgd-Gll&&wsIidcsin~:ErOH 
50: 15 (v/v). 

l.lcv-hhylhph&u(9,l~~ (2) 

arateradQd.TheydbwpptwaSquicklylutScdoff,dirsolvaiin 
acetoaeadreaysEallisedby~(yetmorc)watcraoddliai 
over PzOs in N:, atmospbae, ydbw aadles m.p.: 139-W. 
(Found: C. 88.07; H. 6.9; N, 4.78. Y: 1575. Requires: C, 88.3& H, 
6.71; N, 4.90%). 

b. Jhm l*. 05 g pbemthro(9-l~~l’~ @oaw 
A)waskatedatl3tPiaN~at1wpkeiu25mIn-amyIakoboI 
contriaiqe05gKfor72br.(?bcN~mustbcwnpktdyfrwof 
Od.TknitwasaIlow~tostandiuaN~ahoapkc.Itcryatd- 
lisedhsfewbours.ItwaSmtaY!$thalwashaiwitllasadl 

Table I. 
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Dab@ro-phenantro- 
qullloll8lbine /2/ 4,63 4,63 
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amouluofMdlHsedtimet~a38gyelkwayrEplr, 
maa. l&-l@. (P: 1575. Fo9nd: C. 88.16: H. 6.a N. 4.68%). It 

Isolatkm as clchbed. m.p. MO-142c (P: 1575. Fund c. 88a 
H. 6.90: N, 4.7596). 

Phaf&lthn7(9,l0bk5,l( ckba (3) 
coalpoud2(oJg)wasswpeadediIllomlabsEtoH.tbcn 

lmllO%EtOH/HClwasaddal.Thccrystdsdlssolwdandbst 
cobm.Aftadissohhn.rlittkethawasaddcd,aadcobwkss 
aystals folmed, lap. u(p with gradual decomposition. (Fond 
C, 78.70; H, 6.42: N, 4.73. Y: 17M Rcqiru: C, 7837; H, 6a N, 
4.35%). 

Pknanthlv(9.l~~ 
Compomd3(0.38),suspdd~~~~~~f~ 

miouks with NaBH,, yield: 0.28. ReayJtpllised from -. 
ap.: 174-175oin @rwmcnt with the lit.’ 
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