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Abstract: A general synthesis of 1,2-dialkoryacenaphthylenes bv 

dehydrogenation of the correroonding acenaphthene derivatives 

with high potential ouinones is described. The new cronn ether, 

2,3,11,12-bis(1,2-acenaphtho)-C?8lcroun-6, 1, is obtained by this 
route. The surprisingly poor conplcxing ability of 1 is ascribed 

to etectronic and qeomettrical effects of the acenaphthylene rings 
as shoun by spectroscopic and voltamnstric data and the crystal 

structure of the free tigand 1. 

a 

Crown ethers in which an ethylene unit 1,2-dimethoxyacenaphthylens, 4s, a model 
(a) is replaced by an unsaturated moie- compound for the 1,2-acenaphthylenedioxy 

ty, e-9. an aromatic ring (b) or a car- units in 1 was first obtained by Simo- 

bon-carbon double bond (c) are of intsr- net et 81. by the electroreductivc alky- 

est for several reasons. The crown ether lstion of acenaphthenequinonc’. From the 

oxygens are in direct conjugation with a saau laboratory, a C123croun-4 dcriva- 

n-system and any substituent at the tive contsining one acenaphthylent ring 

unsaturated group will influence their was reported’ . No other 1,2-dialkoxyac- 

electron density or, vice versa, coaple- enaphthylenes appear to have been repor- 

xation at the croun oxygens will create ted in the literature. In this paper, ue 
changes in the electronic properties of report a more general synthesis of 1,2- 

the Il-system. Furthermore, the unsatu- dialkoxyactnrphthylenes enabling us to 

rated groups offer the possibility of prepare the crown ether 1 in three steps 

additional functionalitation of the froa actnaphthentquinone. 
crown ether. Structure (cl, in particu- 
lar, could be used for thermal or photo- Synthemes 
chemical cycloaddition reactions. The 
first example of type cc>, the crown In a first approach, UC tried to apply 
ether 2 containing tuo cis-stilbene our previous method of the phase trans- 
units UBS synthesized in our laborato- fur catalyzed bir-O-alkylation of ben- 
r ies some year 5 ago ‘. The photoche- zoins& . This method is closely related 
mistry of 2 uas found to be restricted to the electrochemical route since U- 
to cis/trans-isomerizations and the oxi- hydroxy ketones are in the tame oxida- 
dative cyclization to phenanthrene tion statt as enediots. The reaction of 
rings, of the stilbene group5 z . Ho 2-hydroxyacenmphthcnone, 3 with diue- 
inter- or intramolecular photocycli- thy1 sulfate/NaOH in the presence of 
zations of 2 itself or with other olafi- bentyltricthylmmmonium chloride as phase 
nit reactands could be verified. Since 
2+2 Ph otocyclodi merirations of the 1,2 
doub le bond of acenaphthylene and its 

transfer catalyst grvt a aixture of 1,2- 

dimethoxyacenaphthylene 4s and 2-methyl- 

derivatives have been thoroughly inves- 

t igsted’ , and alternative photoreactions 
Like those of the stilbene 

not possible hare, we 
in the crown ether 1 

naphthylene units. 

l Universitat Regensburg 
“Universitat Cottingen 

4a,b 5a,b 

a: R=CH3; b:R= C2H5. 
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Hil OH 

a;;” . pj$j.i$/p$j; 
5 

6 (cis) 8 lcis. R = CH~, 795%) ha (R =CH~ ,65%) 

‘I(trans) gbrans, R=‘CH3, 95%) k(R.R = -(CH2)~,58*/.) 

I~(R,R= -lCH21~,17’/.) 4dlR,Rs -KH213- .55*/J 

12(R,R = -1CH213 -.10*/J 
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Scheme 1 

2-sethoxyacenaphthenone, 5a. The 4s/fa 

ratio “as 1:9 in benzene/50% aqueous 

NsOH and 1:6 in DHSO/poudered NsOH, the 

latter conditions being the optimum ones 

for the preparation of 4s. Using ethyl 

tosylate as alkylating agent, 4b uas 

formed in trace amounts only; 5b was 

obtained in > 95% isolated yield. We 

have previously demonstrated that the 

0,o vs. C,O-ratio in the phase-transfer 

catalyzed bis-alkylation of bentoins is 

strongly dependent on the reaction con- 
ditions and the nature of the alkylating 

agent’. In the present case, we find 

that the C alkylation is additionally 

favored by intrinsic electronic factors 
in the acenaphthylene system. Conse- 

quently, this reaction path is not use- 

fuL for the preparation of 1. 

Since it is well known that the ace- 

naphthylene 1,2-double bond can be gene- 

rated by dehydrogenation of acenaphthene 

with high potential quinones’, we at- 

tempted the synthesis via the 1.2-dial- 

koxyacenaphthenes 8-12 (Scheme I). 
Cis- and trans-1,2-acenaphthenediol, 

6 and 7. in a I:4 ratio, are readily 

available by LiAlH, reduction of ace- 

naphthoquinones . The diastereomeric ra- 

tio is reversed when the reduction is 

carried out uith NaBHI in. methanol at 

Lou temperatures. While the alkylation 

of 6 or 7 with dimethyl sulfate/NaOH in 
dioxana to the diastereoneric dimethyl 

ethers 8 and 9 is quantitative within 90 
min at 80 ‘C, the other alkylations 

given in Scheme 2 proceed slowly uith 

only moderate to poor yields. We propose 
that this is due to an appreciable con- 

centration of the dianion of 617 when 

the alkylation is stou. The dianion may 

be in equilibrium with the diradicel 

dianion of naphthalane-1,8-dialdehyde 

which may subsequently undergo redox and 

disproportionation reactions. Although 

we have not investigated these side 

reactions in detail, an intense blue 

color during slow alkyletions and the 

lO(syn+ anti, 12%) 

presence of 1,8-naphthalenedicarboxylic 

acid in the products is be indicative of 

such processes. Similarly, ue observed 

LOU yields and partial racemization in 

slow bis-alkylations of optically active 

hydrobenzoinsq. 

In the alkylation uith diethyltneglycol 

ditosylate, only the cis-dial, 6 gives 

the crown ether 10 (as syn/anti mixture 
uhich was not separated). Although the 

size of the croun ether would also allow 
for trans connected acenaphthene rings, 

at least for the syn isomer, the forma- 

tion of crown ethers starting from 7 was 

not observed. We suppose that the trans 

position of the oxygens in 7 prevents 

the operation of the template effect by 

sodium ions which appear 5 to be es- 

sential in the four component cycli- 

zation. In the dehydrogcnation of the 

acenaphthene ethers, DDP iS required 

for 11 and 12 white the milder chloranil 

is sufficient and better for 8,9 and IO. 

Spectroscopic and Voltammttric Pro- 

perties 

The 1,2-dialkoxyacenaphthylenes 4a-d in- 

cluding croun ether 1 are orange to red 

crystalline compounds, dilute solutions 

are orange-yellow. Some spectroscopic 

and redox potential data are, summarized 

in Table 1 where acenaphthylene is in- 
cluded for comparison. The color arises 

from a broad absorption band uith its 
maximum near 450 nm with strong tailing 

to longer uave lenghts. The UV/Vis spec- 
tra are independent on solvent polarity 

thus excluding the possibility of an 

inter- or intramolecular charge transfer 

bend. The long uave absorption msximum 
of unsubstituted acenaphthylene has been 
identified as the HOMO-LUHO transition 
and it appears as a fine structured 

shoulder in the UV/Vis spectrum’e . In 

4a-d and 1, this band is well separated 

from the stronger shorter wave absoro- 
tions with a red shift of ca. 100 nm. 
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Table 1: UV/Vis, isr-nmr and redox data of 1,2-didlkoxysctnaphthyltnes 

compounc 

acenaph- 

thylcne 

1 

4ll 

4c 

4d 

x .,. (nm) E r ” E +.a 
(E) v.vs.SCE 

31,‘(tlooo) +I.55 -1.68 

434(1700) 

318(17700> +0.70 -1.75 

434(1700) 

318(7800> +o. 71 -1.78 

430(730) 

318(6500> to.81 -1.82 
450(600) 

318(7150> +o. 79 -1.80 

436(660) 

“Cc6 vs.THS in CDCla at 22.63 HHz)* 
Cl,2 C3,8 c4,7 C5,6 C2a,8a C5a C8b 

129.7 124.3 127.8 127.3 140.0 128.4 128.7 

133.4 120.1 127.4 126.3 140.4 127.0 121.0 

133.3 120.0 127.4 126.2 141.2 127.1 121.0 

131.3 118.6 127.3 126.2 137.0 127.2 120.0 

not determined 

. onlv the accnsphthylenc ring carbons given, numbering See formula 4a, schtmt 

1; data for acenaphthyltne from ref.“. 

Eimplt MCI0 calculations shou that this 
is due to char se donation into the 
acenaphthylenc r rng from the oxygen 
atoms resulting in an increased HOMO 

energy while the LUMO energy is fairly 
unchanged_ 

This effect is well documented in the 
rtdox properties uhich utre obtained 

from cyclic voltammograms: the oxidation 
potentials, corresponding to the removal 

of an electron from the HOMO, of the 
d~a~koxyactnaphthyltnts art some 800 mV 

more negative than that of the unsubsti- 
tuttd compound uhcrcas the reduction 

potentials, COrrtSDOnding to the inSer- 
tion of an extra electron into the LUHO, 

are only 50 to 100 l V more negative. 

Charge injection into the actnaphthylent 

n-system is also documented by the 
upf itld shift of the ‘JC signals of 

carbons 3.5,6,8 and 8b. 
There art distinct differences in the 
spectroscopic and electrocheaical data 
within da-d and 1. The dimethoxy deri- 

vativo 4a and the croun ether af3Oear 
very much alike uhtr tas the saal Ler 

cyclic ethers 4c and 4d have longer uavt 
Vis-absorptions and higher oxidation 

potentials. From thTs we conctudt that 
the SaaC ltr rings impost additional 

strain on the acendphthytene five mum- 

bertd ring which is not present in 4s a5 
well as in the croun ether. Notdbly, the 
eltctrochtmicak oxidation of 4a and 1 is 

chemically irreversible whereas r ever - 
siblt Ntrnstian cyclic voltanmogrsms are 

found for 4c end 4d. This finding will 
be subject to more detailed eltctrocht- 

mica1 investigations. 

Structure and Complexing 

Behavior of 1 

One could expect that the crown ether 1, 

upon compltxlng ulth aLLat Beta1 ca- 

tions uould exhibit interesting changes 

in its spectroscopic and redor proper- 

ties. In particular, visible color chan- 

ges might be anticipattdl’. Surprising- 

lY, 1. unlike the related dibenro- 

C183croun-6 (DB18C6)“, is a very poor 

compttxing ligand touards alkali metal 

ions: 1 dots not ertr.act Na, K or Rb 
salts from the solid or aqueous phase; 

solutions of 1 in the presence of alkali 

metal salts do not show any change in 

their spectroscopic or electrochemical 

proper tits. One reason for this unexDtc- 

ted behavior ray be the decreased eltc- 

tron density at the oxygen atoms ddja- 

cent to the acenaphthyltnt rings. In 

order to examine whether also geometric 

features uere responsible for the fai- 

lure of complexation by 1, its X-ray 

crystrl structure uas dettrrined (fig. 

1). The crown ether shows an elongated 

structure with two of the aliphatic 
tthyltnedioxy groups having their vici- 

nal oxygtns in antiperiplanar position. 

Hereby, two aethylene groups art turned 

insida uith short trsnssnnular Cl42 . . ..O 

contacts_ This structure is quite typi- 

cat for fret croun ether ligands mani- 

festing thtlr tendency to “fill their 

own cavity”~‘. The scenaphthylene rings 
ate planar together with the adjacent 

oxygen atoms and their geometry is much 
the saae as for unsubstituttd acenaph- 

thyltne’s, but uithin one crown ether 
molecule the normals of two actnaphthy- 

ltne plants form an angle of 19’ and art 

tuisted. The whole molecule is tsstn- 

tially asymmetric but It may be approxi- 
mately described with a pseudo-Cx axis 

pcrpendiculsr to and through the center 

of the ring. The data in Fig. 1 are 

averaged with respect to this axis. Bond 
lengths and angles within the 18-mea- 

btred ring uhich are relevant for jud- 
ging the compltrinq abilities of 1 are 

given in Table 2 in comparison with 
corrtspondlng data of DBl8C6”. 
Tht data shou that significant diffe- 

rences occur only at the bonds to the 
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Fig. 1: Molecular structure of 1 shoving dimensions obtained b* averaging 
across a pseudo-twofold axis per pendicular to the plane of paoer, and the 
disorder for one oxygen atom (bond lenghths in R). 

Table 2: Comparison of selected structural data of 1 and DB18Cb’ 

1 

mean bond length spaC-0 1.41 1.41 

mean bond length sp’ C-sp3C 1.49 1.49 

mean bond angle LO-C-C.~~,h. 108 109 
mean bond Length spaC-0 1.37 1.36 

mean bond length spa C-sp’C 1.36 1.41 

mesn bond angle -O-C-C..*.. 128 113 

DB18Cb 

bond lengths in A, angles in degrees 

aromatic ring, in particular, the C-C-O 

angles at the acenaphthylene ring are 

much greater than at the benzene ring. 

Thus, although the C-C bond length is 

shorter in 1, the distance of the two 

vicinal oxygen atoms (3.04 A) is sub- 

stancially longer than in DB18C6 (2.6 

A). On the other hand, metal complexa- 

tion in a hexagonal array requires 

vicinal o-o distances of 2.6-2.8 

A’L.17 _ As pointed out in the previous 

section, we essume that the crown ether 

ring does not impose strain on the ace- 

naphthylene system as contrasted by the 

smaller cyclic ethers 4c and 4d. Thus 

the energy gain by metal conplcxation is 

not sufficient to over come the strain 

energy reqired to compress the two ether 

bonds by an appreciable amount. Despite 

these observations we were able to iso- 

late a KSCN complex of 1 by slow evapo- 

ration of an 1:l crown ether/salt solu- 

tion in dichloromethane/methanol (4:l). 
The complex forms red needles, m.p. 245- 

49 *C. It is insoluble in dichlorome- 
thane and disintegrates into its compo- 

nents in pure methanol. Unfortunately we 
were not able to obtain crystals suitab- 

le for X-ray analysis, so fat. 
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Experimental Section 

General 

Analytical instrumentation: 
IR: Beckman acculab; UV/Vis: Beckman 
Acta MS; * H and “C-nmr: Bruker XL90; 
MS: Varien-MAT 3llA. 

IR data are given in cm-‘; nmr chemical 

shifts in b vs. TMS, coupling constants 

in Hz, all in CDCls solvent. 
All preparations were carried in a dry 

nitrogen atmosphere. dioxane was dis- 
tilled from solid KOH prior to use. 

Acenaphthenequinone “8s recrystallized 
from o-dichlorobenzene. Melting points 

were taken on a Kofler hot stage mi- 
croscope and are corrected_ 

Preparations 

2-Hydroxyacenephthenone, 3 

The following procedure was developed 
following e German patentIs: 

Acenaphthenequinone (10 g, 55 mmol), 
ethylene glycol (3.41 g, 55 mmol), to- 

Luenesulfonic ecid (0.5 g) were heated 
to reflux in toluene (200 ml) for 14 h, 

until no more water was collected in a 
Dean-Stark apparatus. After filtration 

from unchanged acenaphthenequinone and 

washing with aqueous NaOH, e crude mir- 

ture of acenaphthenequinone mono- and 
bis ethylene ketals ~8s obtained which 

was separated by fractional crystaLliza- 
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tion frOIR aethanol, Honokttal 3a: 6.0 g 

(48X), m.p. 96-97 ‘C. Ir: ucao 7725; 

’ H-naf: AA’BB’- spcctrua.4H.csntered at 

4.50,4H; 7-O-8_4,m,6H. Bis-ketat 3b: 1.8 
g (12X>,a,p,209-270 ‘C; ‘tl-neir: AA’ 8B’- 

spcctrua centered at 3.95,8~; 7.3- 

8.0,m,$. 

The aonokstal 3a (2.26 g, 10 mmol) end 
sodiua borohydride (0.19 g, 5 am011 were 

stirred overnight at room te#parature in 

ethanol (50 nC). Upon dilution with 2N 

HCI, (200 al), 2-hydroxyactnaphthanone, 3 
precipitated. Crystallization from to- 
luent yielded 1.5 g (82X) pure 3, a.~. 
114-115 .C_ lr Pa_,, 3420, ye.0 1715; 

‘H-oat 4,43,d,lH, J=5 (O-H, signal dis- 

appears shaking with DxO)* 
5.33,d,lH,Jtn5 Caiiph.CW, coupling ditap: 

pears on shaking uith DxO);7.0-8.0, 6H. 

Alkylations of 3 ~Prspafationr of 

ta,5a,5b) 

a. dlnethyl sulfate 

A mixture of 3 (0,55g, 3.0 l mol), dime- 
thy1 sulfate (0.95 9, 7.5 aao0, benzyl- 

tricthylammoniun chloride (10 *g) and 
dinethyl sulfoxjdt (20 al? was stirred 

for 30 nin at 80 ‘C. Upon addition of 

ueter and extraction with dichlorors- 

thanc a semicrystalline aixture was 
obtained froB which 480 mg (77X> 2- 
atthoxy-2-methyl-acenaphthtnone~ 58, 
were separated by washing with cycioha- 

xanc. The uashings uerc filtered over u 

short SiOx coluan to give 90 ag (13X) 

red crystals of 1,2-diaethoxyaccnaphthy- 

lent, 48, n.p. 41-42.C. Thase coapoundr 

had spectroscopic as given in rcf, l _ 
b.tthyl mcsylatc 
Under the same conditions as under a..~- 
sing ethyl mtsylate (0.93 g, 7.5 aaol) 
instead of diatthyl sulfate, 684 ag 
(95%) Z-ethoxy-2-ethyl-acenaphthuno~e, 

Iib, m.p. 101-102 ‘C uure obtained after 
cfystallizstion of the crude product 
with cyclohexane. The red rather liquor 
contained tracts of 4b which were not 

isolated. 

5b:Ir YC.~ 1720; ‘H-nmr 8.7I,t,3H,J=?; 

I.O2,t,3H,J=7; 2,12,q,2H,J=?; 3.15 and 
3.17,2q,2H,J=7, for the diastereotopic - 

0-CHe - groups); 7.5-8.2,a.bH. 

Cis- and trans-1,2-•~enaphtha~edioi, 6 
and 7 

6 and 7 ware prepared according to ref. 
* . or, when a higher proportion of 6 uas 

desired, by the follouing procedurs: 

To a suspension of actnaphthenaquino~a 

(20.0 g, 0.11 rol) in methanol C350 al? 
containing KOH (0.2 g), solid NaBHb 
(8.309, 0.22 eel) was added with vjgo- 
rous stirring at -10 ‘C within 5 ain. 
Stirring uas continued for 10 ain at -5 

‘C and for further 10 mSn without extur- 
nsl cooling, and the mixture was poured 
into 600 el of 2N HCl. The precipitated 

6 was collected, dried and racryrtal- 
tired from toluena with the rid of ac- 
tivt charcoal. Titld: 7-9 9 (34-4331 

pure 6, a,p_ 215-217 l C. The trano iso- 
mer 7 Y&S 1s obtainad by dichloronethsnt 

extraction of the aqueous mother liquor: 

2-3 g (9-15X), m.p, 159-60 ‘C, recrys- 
tsllirad froa ethyl acttate/htrant. 

Cir- and trams-1,2-dimathoxyacenaph- 

thenes, 8 and 9 

6 or 7 (3.0 g, 16 aaol), dimethyl sul- 

fats (4.6 g, 3.62 ~aol), bentyltriathyl- 
aaaoniur chloride (200 ~9) and poudsred 

NaOH (3.0 g> in dioxane (50 ml> uert 

stirred at 80 l C for 1.5 h. Dilution 

with voter and extraction uith dichloro- 

l ethana gsva 8 or 9, respectively in 

quantitative ylald. 

8 Ccis-isoaary: m-p. 41-43 l C; * H-nrr 

3.55,s,bH; S.ZZ,s,ZH; 7.4-7.9,m,6H. 

9 (tfans-ironer): colorless oil; Iii-nnf 

3.61,~,6~; 5_23,s,2H; 7.5-?.9,a,6H. 
8 and 9 hava been recently praparad in a 

siallar ray and also by anodic ,acthoxy- 

latfon of actnaphthylent*‘, 

1,2-(Dimethylene-1,2-dioxy-)-acenaph- 

thena, 11 
and 

1,2-<TriacthyLent-1,3*dioxy-)-sccnsgh- 

thsne, 12 

were prepared by a siniiar procedure 
using the ditosyCstas af ethylene glycol 
or 1,3-dihydroxypropant, respectively. 
11 (25 raol run, reaction tias 20 h, the 

product was isolated fror the crude 

product aixtufs by elution uith 

CHx Clx /pentane, 9:l from an SiOx co- 
luan): 890 l g (17X), R.P. 92-93 ‘C; ‘H- 

fiaf 3.73,3,4~; 5.26,s,2~; 7.4-7.9,m,61t. 
12 (5 ma01 run, reaction time 72 h, 

product isolated from crude product 
aixture by cfyrtallitation with etha- 

not): 120 l g (10X), a-p- 144-43 l c; ‘H- 

nar I.S-2.5,a,tti; 3.7-4,8,r,4H; 5.45,s, 

2H; ?.5-7.8,a,6H. 

Preparation of 

1,2-diaathoxyacsnaphthyCcnt, 48, 

2,3-(1,2-acanaphthoI*?,4*dioxana, #t, 
and 
2,3-<1,2-scenaphtho>-1,4-dioxacyclo- 

haptane, 4d 

by dohydrogenation of 8 or 9, 11 and 12. 
The l catnaphthane ethers wart treated 

uith 10% CXCCSS tetrachioro-p-bcnro- 

quinone (chloranil), for 8 and 9, or 
2,3-dichloro-5,6-dicyano-p-bantoqoinone 
(DDQ), for 11 and 12, in boiling toluene 

for 12 h. The deep red reaction mixtures 

Sara puriffad by filtration over SiO2 
and elution of the red zone with pen- 
tane. 

4a: 65% yield, properties as in ref.‘. 
4c: 58% yield, red needles, a.p.91-93 ’ c 

fror methanol; *H-nnr 4,40,s,4H; 7.2- 
7.6,a,6W; *fC-nar, l liphatic carbons 
65.971,othar chemical shifts see Table 1 
4d: 55% yietd, orange needles, l .p. 124- 
25 *C froa aethanol, l H-nar 2.1” 
2,4,m,2H; 4.2-4.4,n,4H; 7.2-7,6,r,6~. 
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2,3,11,12-letrahydro-2,3,11,12-bis-Cl,2- X-ray crystal structure of 1 

ecensphtho)-tl83crown-6, IO 

6 (9.4 g, 50 11moL), diethylmneglycol crystal data of 1: CxtHxr01, Pbce ortho- 

ditosylate (20.8 g, 50 mmol> and pov- rhombic; s=9.113C3>,b=14.706C4~, 

dersd NsOH (8.6 g), in dioxane (200 ml) ~=38.282C11) A, &=I-317 Hgm-x for Z=8; 

vere heated at 80 l C for 12 h. The The structure uas solved by aultisolu- 

reaction mixture uas diluted vith SO0 al tion direct methods CSHELXTL, written by 
of water and extracted uith dichlo- 6.H.S.) and refined anlsotropically u- 
roeethsne to give 10 g of a yellouish sjng !Z439 unique observed CF > 3u(F)3 
viscous oiL which uas dissolved in 30 ml profile-fitted diffractoacter data (MO- 
of boiling 2-eethoxyethsnol. On cooling Ke -radiation, 28,,, = 47’); H atoms 
a l ixture of syn and snti isoaets of 10 ucre included in calculated positions 
ves obtained as colorless crystals, a.p. CCH = 0.96 A, U,,,CH* I = 1.2 U.,(C,)3, 
212-220 l c. Yield 3.07 g (12X), syn/an- the disorder of one 0 atoa uas resolved 
t+C28:72); * H-nar: 3.4-3.9,1,16H; 5.35 into tuo Dositions uith occupancy fac- 
Csyn),5.41Canti),Zs,4H; 7.5-8.0,e,l2H. tors f = O.f9lC5) for OCl3) and f’ = l-f 

for OC13’); final R = 0.078, Rr = 0.067. 
2,3,11,12-8ls-C1,2-acenaphtho)-C181- 

croun-6, 1 Cyclic voltanaetry 
10 (1.14 g, 2.23 eaol) and chlorsnI1 
Cl.13 g, 4.59 amol). in toluene (l5 l l), The voltamaogrars of 1 and 4a-d uerc 
vere heated to reflux for 8 h. The crude taken at anblent teaperature in a con- 
crovn ether crystall4zcd on cooling. ventional H-cell uith a three electrode 
Recrystallization froa 2-•ethoxyethanol configuration in 0.1 H tetra-n-butylam- 
gave 0.40 g (35%) 1, orsnge platelets, l oniua perchlorate in dry acetonitrile 
e-p. 235 ’ t; ‘H-nmr 3.87-3.98’and 4.87~ as solvent/supporting ekectrolyte. The 

4.68,ayee. AA’BB’- spectrue,l6H; 7.25- vorking electrode vas a platinun disk, 
7.68,e,12H; “C-nmr, l tjphatic carbons: the saturated caloael reference elec- 
70.222 and 71.804; other carbons SO0 trode vas separated from the uorking 
Table 1. eLectrode charber by a salt bridge con- 

taining the supporting electrolyte. The 
Elementary analyses or high-resotutlon instrumentation uas a Princeton Applied 
molecular l asses of all nev compounds Research Hod. 170 Electrochemical System 
are given in Table 3. together vith an X-Y recorder. 

fable 3: Analytical Data of Nev Compounds’ 

Forauto 

No. 

1 

3 Ct 2 HI 02 184.20 

3D Ci 4 Hc o Oa 226,. 24 

3b CII Hi4 04 270.28 

4m Ca4H1202 212.2s 

4c CI 4 Hi o 02 210.23 

4d Ci s HI 2 02 224.26 

58 Ci 4 HI 2 02 212.25 

Sb C14hrO2 240.31 
10 C2 2 H2 2 04 512.60 

11 Cl 4 HI 2 ‘32 212.25 

12 Css H14 02 226.28 

Molecular 
Formula 

Molecular 
weight 

508.57 

Calculated 
XC XH 

75.59 5.51 74.99 5.57 

508.18859 508.18837b 

78.25 4.38 78.21 4.32 

74.33 4.46 74.27 4.48 
71.10 5.52 71.21 5.45 

79.23 5.70 79.25 5.63 

79.98 4.79 79.83 4.86 

224.08385 224.08373b 

79.23 5.70 79.48 6.02 

79.97 6.71 79.87 6.52 

512.21989 S12.21904b 

79.23 5.70 79.18 5.74 
79.62 6.24 79.78 6.08 

Found 

XC XH 

.Eleeentary analyses carrfad out jn the Microanalytical 

Lab, Universltat Regensburg; ‘aolecular mass by high re- 
solution mass spectroaetry. 



1,2-Dialkoxyaccnaphthylenes and 2.3, I I, Itbis-( 1 ,Zacxnaphtho)-( I8Jcrown-6 671 
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