
CARBON-CARBON CYANOETHYLATION OF ANISOLE 
AND ITS DERIVATIVES’ 

SYNTHESIS OF A POTENTIAL INTERMEDIATE FOR RING-C 
AROMATIC STEROID 

Abslrrct<)anoelh)lal~on\ of oxresyl mc1h)l crhcr. anr\olc. a.naphthyl mcrhyl cihcr. rcwrcmol dimelhvl ether. 
and 1.7.dimc1hox~naphthdenc provided the dcwcd produc1\ In rcatonabl) good )~cld\: \)n1Mic apphcalon5 arc 
mdlca1ed 

Carbon-carbon cyanoethylation of the more rcactibe 
phenols such as resorcinol. is known’ IO provide di- 

hydrocoumarin dcrivativcs in the presence of anhydrous 

rinc chloride and dry hydrogen chloride. Simple 
phenol in the prcscncc of more active catalyst. 
such as anhydrous aluminium chloride affords’ 

fi-(p-hydroxyphenyl)-propionilrilc in good yield. 
In connection with some synthetic problems. we 

required an efficient direct route for introducing a pro- 

pionic acid chain para IO a methoxyl group in an aroma- 
tic ring. Cyancwthylations of anisole and its derivatives 

hake therefore heen investigated in derail. and we wish 
lo report here the synthetic utility of this reaction. 

Cyanocthylation of o-cresyl methyl ether Is uas fir\1 

investigated under different experimental conditions and 

Ihe results are summariscd in Table I. 

As shown in Tahle I. svnr-telrachlorocth;lnc is the 
solvent of choice for successful cyanoethylation of (I- 
cresyl methyl clher la. The nitrile lc on alkaline hydroly- 

sis afforded the known propionic acid derivative Id in 

exccllcnt yield. II may bc mentioned that the prcscnt 
method ohviatcs the need for multistep synthesis of the 
nilrile Ic’ and the acid Id." 

Cyanoethylation of anisolc lb according lo lhe slan- 

-. _--.--- -- 
?Aflcr 1hc complchonof our uork.c~anw1h~lafwn of 1hlrcthcr 

*as rcportcd tq Da\gup~a er a/ ISC~ Ref. Xl folloumpour rcpor1cd’ 
procedure ur1h shgh~ moddicatron. 

dardised procedure (Table I. entr) 4) provided the 

desired product Ic in good yield. and Ihi\ wa\ hbdrolgsed 
in the usual manner IO give the known acid If in er- 
cellen! yield. The prc\cnr method appears IO tx mnre 

convenient than the methods previously rcportcd ‘- for 

lhc preparation of the acid If. 
Similar cyanoethylation of a-naphthyl methyl ether’ 

gwe the dcsircd nitrilc Is’ in respectable yield. Alkaline 

hydrolysis of 2a finall) provided the knoun acid tb.’ and 

this on demethylation afforded the phenolic acid 2e.’ 
PDA cyclisarion of ~hc acid 2b gave in low yield a 

crystalline ketone. m.p. 160’ identical with that reported” 
for 6-methoxyperinaphthenone 3. Final proof for the 
assignment of the ketone as 3 wa\ provldcd from its 

mas\ spectrum which showed the cx.pected molecular ion 
peak at ~t~/e !lO. 

Cyanoelhylalion of methyl y-(m-mcthoxyphenyl) 
buryrare 4 gave an oily nitrile m \cry low yield. Resides 

this higher boiling product. 6-mcrhoxy-I-lcrralonc and 
the starting ester 4 were isolated in 2X and 33% yield\ 

respeclitcly. The above oily nitrile on alkaline hydroly& 
furnished a crystalline dibasic acid 5. As the o\idarion 

of this acid gave no crystalline product for charac- 
terisation. the position of the propionic acid chain in 5 

remain\ uncertain. Fricdel-Crafts succinoylation of the 
ester 4. however. gave a non-crystalline kelo-acid. which 

on \uhsequenr eslerification furnished in excellent yield a 

homogcncous (T1.C) ketodiester characterised as 6 
lhrough its oxidation IO 2-methoxyterephrhalic acid.” 

Table I (‘a&n-carbon cyanoe1h)Ialion of r~.crc\!Imcrh)l ether la 

Rcacrion period” and 
So. Compound Is .Acrjbnilrik .AlCl, S&cnl lcmpcraturc Prtducl 1% 1 

I 24.4 g 
(0 ! molcb 

? 61s 
(0 05 nwlc~ 

3. 6lg 
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I (‘.H,.cH, R’ 
.: R k Mc; R’ z H 7 
b: R - R’ - H 
c: R = Me: R’ = CH,CH,CN 

a: R = Me: R’ = CN 

d: R = MC; R: = CH,CH,CO,H 
b: R = Me: R’ = CO,H 

l : R = H. R’ = CH,<‘H,CN 
c: R 7 H; R’ = CC&H 

I. R - H; R’ = CH,CH:CO:H 

Zb = 

K‘H,), (.O, Mc 

- 

Cyanoethylation of the tctralin dcrivativc 8b was also 
briefly investigated. H-Merhon)-I-methyl-~-tclralone” 
was rcduccd wiIh sodium borohydride IO give a crys- 

talline alcohol 8s which on acetylation protided the 
cr)sIallinc acetalc 8b of undefined stereochemistry. Cy- 

anoerhylation of 8b following the usual procedure (Table 
I. enlry 4) was no1 al all encouraging. 

In 1.7.dimcthoxynaphthalene 9a. the Gtc of Fricdcl- 
Crafts suhstirution would be aI the 3 or 4-posiIion. the 

carbon atom 8 probably being too srrongly hindered. 
II has indeed been obscrvcd” IhaI 1,7-dimeth- 

onynaphthalcnc undergoes both formylaIion and 
acylation aI posiIion 4. Cyanoethylation of 9a by the 

procedure mcnlloncd before (Table I, cntr) 4) gave Ihe 
cv\Ialline mIrile 9b in poor yield. However. controlled 

reaction conditions (WC Experimental) provided Ihe ni- 

trilc 9b in excellent yield, and this on hydrolysis fur- 
nished the crystalline acid 9e in high yield. The sIrucIural 

assignment for Ihc nitrile 9b and lhe acid 9c were finall) 
secured Ihrough an unambiguous synthesis of Ihc acid !k 

as shown below. 

Knoevenagel condensation of the known” aldchyde W 

(CH.), CO,Mc 

More reactive resorcinol dimethyl ether* was cy. 
anc&hylaIed using anhydrous zinc chloride as the ca- 

talyst in ether solution. Low Iemperaturc and shorter 

reaction period favoured the formation of mono-cy- 
anoerhylated product 7s. Longer reacIion period and 
higher Iemperaturc afforded bIh the mono- and his- 
cyanocthylated products 7s and 7b. Alkaline hydrolysis 
of 7s and 7b &We the known cryslalline acids 7~’ and 
7d” respectively. 

OMc 

w 

7 8 

s’ R = <‘H,CH,Ch’; R’ .’ H a R-H 
b: R = R’ = CH,CH,CN b: RLA~ 
c: R - CH,<:H,CO,H; R’ = H 
d: R -. R’ .: CH,(‘H,CO,H 

hg 3 

Vyanocthylation of rhts ether *as stud~cd b) S Saha of our 
Laboratory 

(CH,), C0.H 

with dicthbl malonaIc gave in cncellenI yield Ihe desired 

unsaIuraIed ester IO. CaIalyIic hydrogenation of 10 pave 
;1 reduced producI which on alkaline hydrolysis provided 
Ihe malonic acid derivaIivc Il. Decarboxylation of 11 
afforded an acid identical in all respects wiIh Ihc acid 9e 

mcnrioned above. Of Ihe two pathways for the pre- 
paration of Ihc acid 9e. Ihe cyanoethylation procedure is 

clearly \uprior. II may hc mentioned here that Ihc acid 
Qc has been successfully uIili\ed for the total \ynIhcsis” 
of Ring-C aromatic \Ieroid. 

I’olypho\phoric acid (DI’A) cyclisallon of Ihc acid 9e 
gave in good yield a keronic maIcria1 which on recrys- 
IallisaIion provided ;I producI. m.p. I%l.CP u:J”’ 
168.C cm ’ The IR qxctrum and the elemental ;rnaly\ls 
indicated the product IO he the dlhydrophcnalcnone 
derivative 12. II ma) be mentioned here that the mined 
m.p. of this product with an authentic \amplc’” of 13. 
m.p. 156”. remained undeprcssed. ‘I’haf our keronic 
product was actually a mixture of I2 and 13 wa\ finall) 
established from it\ IR ab\orptlon\ at 1712 and I6NH.T cm ’ 
in KBr pellet. II may be mentioned here that the known 
indanone derivative 13 showed an IK band ;II 17lZcm ’ 
both in chloroform solution and in KBr pellet. Repeated 
recrystallisations of [he above keronic minturc tinall) 



Carbon-carbon cyanocIhylaIIon of amsole and iI\ dcrivaIIve\ 1985 

u: R=H 

b: R = (‘H,CH,CN 
c: R = CH,CH,CO,H 
d. RzCHO 

CO,EI 
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<‘C&H 
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(‘0. H 
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Fig. 4. 

provided a pure sample of 12. u,, (KBr) 1685 cm ‘. Gas 
chomatographic analysis of this sample showed a single 
peak on SE 30 or OV 17 co1umns.t 

M ps wcrc dercrmwd on a HrSO. haIh and are uncorrccIcd. 
LV \pccfra were measured for sohuions in cIhanol with a 
Unicam SP SO0 \pccIroplmIomcIcr. IR specrra for solutions In 

chloroform runIrl o~hcrw~rc ~alcd) uith a Perkin-Elmer 337. 
instrumenr. and KhtR spcc~r~ for solutions in CDCI, wIIh a 
VarIan A60-D \pccIromeIer (IeIrameIhyhilane as internal qlan- 

dard). LIghI pmrolcum refer\ IO Ihc IracIIon. bp. 60-8V’. TLC 
plales were coaled wiIh rilica gel Ci (act. IO Stahl) having a 

IhIckncss of abour 0.2 mm and ~hc tpolc were locared by expos- 
in8 ~hc dried plaIes in iodine vapour Gas chromarographic analy- 

sis were performed on a Ovarian Aero8raph (sinRk channel) 
cqmppcd wIIh a flame IonisaImn deIccIor. ExtracIs were dried 

over Na,SO.. 
f)-(3~M~fh~/4mtfhox~p:ph~n~l)pmpioniln’lr Ic. A Iypical pro- 

cedure I\ de\cnbcd for cyanocIhylaIIon of o-cresyl mcIhyl eIher 

la. 
Rnelg powdered anhydrous AlCI, (6.68 8. 0.05 mole) wa\ ad. 

dcd slowly IO a vigorously &rred cold \oln (IO’) of o-cresyl 
methyl elhcr (6.1 8.0 05 mole) and acryloniuilc (5.3 8.0.1 mole) in 

dry rym-IcIrachloroeIhanc (3OmIl. Lx) HCI w was passed 
lhrough lhc rerullinp mixture maintained al IO-IY for I .C h. ‘The 

rc\ulIing homogeneous rcacbon mIxIurc was Ihen healed III an od 
baIh maintamed aI 90-95” for I.5 h with conlmuouc pascm8 of 

dry HCI I)ark red rcaclion mIxIurc *as then decomposed with 
cold waIcr and the producl was exIracIed with eIher I3 x 7? ml) 
The solvcnI was successively washed wIIh water. tia0li soln 
l!%I and finally wIIh water Pvaporatron of Ihe dry solvenI 
afforded Ic (6.08 y. 70%) as colourkss oil, b p I IIpIO.2 mm Hg 
(reported’ bp. l4YW mm H8). A,. 276 nm lr2.455). Y,. (film) 
224Rcm ’ (CrS). Thin layer ChromaIography showed a bright 
smgk \po~ usmp Md)H-bcnzene (I5.U) as ~hc elurinp solvenl 
and iodine vapour a\ fhc developin agcnl. (Found: C. 7S.19; H. 
7 52 Calc for C,,H,,ON :C. 75.40; H. 7.48%). 

r’l’hcu columns. however. were no1 capable of WparaImk Ihc 
mixture of rhc IWO kcIoncs I2 and I3 

B_(3-.Hlfhyl4_mrlhoxyp~~nvllpmpionic orid Id. A $oln of Ihc 
above nunlc lc (I 8) was hydrolyxd by refluxmg for 31 h with a 

soln of KOH (1.68) in McOH (15 ml) and waler (I ml). SolvenI 
was removed under reduced pressure and the reGdue wa\ dIs- 
solved in waIcr T~K re5ulIin8 alkalmc soln was exIracIed wiIh 
elhcr (I x SO ml) I0 remove any nculral malerial if any. The 

alkaline \oln was Ihen acUed and ~hc IibcraIcd acid wa\ ex- 
IracIcd wuh eIhcr (3 x .W ml). usual processIn of rhe \olvenI 

gave the crysIatlin8 acid Id (0 85 8, n%). as kauliful pIale\. m.p. 
W (reported’ ’ m p IO@‘). MirIure m.p. vvIIh an auIhcnIIc sam. 

pk” remained undepretscd. 
B-(4.~~~fkoxyphrn~/)propwnirrilr le. CyanoeIhylaIion of 

anisok followtng rhc typical procedure dcrcribcd above gave Ihe 
cyanocompound (le. 65%). bp. 1,TiO.E mm llg rrcponcd” b p. 

I.WIJS”/l?mm H8l. A,. 277nm (r213lll. Y,.. (film) 2246cm ’ 
(CwN). TLC of Ihis producI as before pave a smglc spot. (Found: 

C. 7460. H. 6.84. Calc. for C,oH,,ON. C. 74 Sl. H. 6.lUl%l. 
~_(d.W~rhoryphmy/)pmplonic orid If .Alkaline hydrolysis of 

the above nirrik Ic as before IurnsIhcd In 75% yield Ihe cry+ 

Ialline acid II. m.p. 10~104” (reporlefl m.p. 103.!-104’). Wound: 
C. 6648: H. 673 Cak. for C,H,,O,: C. 66.65. H. 6.71%) 

B-(t.Cltfhoxy.1.naphrhyl)propi~~nifrilr 2a. CyaruxIhylaIIon of 
o-naphlhyl meIhyl efhcr (4.74 9) as More provided Ihe d&red 
nibile 21 (3 3S 8. 53%). b.p. 170-175’10.4 mm Hg. and mp 75-T. 

RecrysIallIsaIion of 1h15 maIerial gave an analytIcal sample. m p 

79” (ether-li8hl petroleum. b p 40-W). A,. 234 and 299nm 
(t99.770 and 7379). Y,.. 2246cm ’ (CsS). (Found. C. 79.28: H. 
6.48. C,.H,,NO requue\ C. 79 J9. H. 6 20%). 

8-(J- A~~rhor~~ I~nophfh~llprupionir ur-id Lb The above nilrile 
ZI Il.5 gl on alkaline hydrolysi% a\ before furnished lhc acid 2b 
(1.5~. 91%) as while needles. m.p. 169-1X (reported’ m p. 
164-l6Pl. A,. 235 and 300nm lr35.400 and 7762). Y,. 
I711 cm ’ (acid C&l. (Found C. 72.91: H. 6.36. Calc. for 

C ,.H,.O; C. 73 03: H. 6.13%). 
B_(cHydn,r~-I-nophfhrl)pn,pionic acid 2~. A mixlure of lhc 

acid 2b (0.58). glacial AcOt1 (IOmll and HRr ll6ml. 48%) was 
healed under rellux for 3 h. Csual uork up IO Ihc reactron 
mixlure provrdcd the phcnolic acid 2r I0.25~. S3%). m.p. 128” 
lreporled’ m.p. 125-126’). (Found C. 71 91: H. 5 86; Cat. for 

C,,H,,O,: C. 72 ?I; H. V?%,. 
6-Mcfhox~prrinophfhmonr I) ‘To PPA [prepared from tl,PO. 



(9 ml. 89??) and P?O, t I.’ pl] was added the acid 2b (I g) The acid 
was [horoughly mixed urth PPA b) hcarmg he mixlure on a free 
flame. The rcaclion mtx1ure wa\ further healed on the s1cam ha1h 
for 40 mm wrrh \tlmng Csual procc\sinp of ~hc rcac1lon mlx1urc 
afforded crude \ohd ma1cml (0.25 g, 27’7)). m p ICO-I!!’ Re- 

cry\talliu1ronr pro\ldcd an analyrlcal wmplc of 3 as )-cllou 
needles. m.p. IW (erhcr-hgh1 petroleum) (reported’” m.p. If& 

1610. m/e 210 (St’). 195. 16; and 139: Y,.. 16’0cm ’ 2.4. 

Dinifrophcnylhydraconc had m.p. 279-!&W (d) fCH:CI:-McOH). 
(Found. N. 14.36. C,H,.E.O, rcqurre\ N. 14 35%) 

Cyanocfh~lafinn oj mt/hy/ y-(a-mcfhoxrphen~l)b~f~raf~ 4. 
Foomrafion of fhe dibartc actd 5. 6.mrfhoxv-I-fcfralonr. and fhe 
rerorerrd rsftr 4 (‘)anoerh)lation of 4 14 I6gg) ua\ performed 
as in Ihe ca\e of la reported carhcr IO pave an oil) producr which 

was fractionated IO gi\c the following fracfions. fi) 12.65 g), b.p. 
I I5-l2o”IO.J mm, and (ii) (I.!! g). b.p. 150-170’10.4 mm Hg Frac. 

lion (i) (free from N,I ua\ hydrol)ud by melhanolic KOH as 
before IO furnish h-mrfhor!.I-frfrolone (I g. 28.5~1,. and 7. 
(methoxyphcnyl)bu1)nc acid (I 3.( p. 33”r) m.p. 48-49’. Fracfron 

(Ii) u-as redlsrdled lo RIVC a nilnlc (0 i5 g, 14’6). h p. 16C-l7V 
(ba1hUO.2 mm Hg. Y,.. 2246 tC:h’) and 113Ocm ’ (c\rcr C=O). 

Thn producr 10 ?5 g) ua\ h)droly\cd b) healing under rcflux for 
31 h wi1h mclhanohc KOH (IOSI a\ beforc IO probide an acid 
(0.611 g). m p. I IS-120’ Rccr)\lalh\;t1ron afforded an analyircal 

sample of the dlbasic acid 5 as colourlc\s needles. m p IS-124” 
Whcr-lrghr pelrolcum, (found: (‘. 63 25: H. 6.90: V E. II4 
C,.H,.O. require\. C. 63.15. H. 6.glS; S.E. 133.15). 

Oxida1ion of 1he ahobc acid (O.l! p) b! healing for 2 C h with 
aqueou\ alkaline KMnO. (I@?) protided an oil) acidic material 

(0.04 g) which could not be characlcri\ed 
Fnrdtl-Cra/fr ~urcinr~ylofion of r_(m-mrfhox~phrn~/)huf~~af~ 

Qformafion (11 mrfhvl B-S(?-mrfhor!rarhon~~prr~p~/).~. 
mrfhox~htn.-o!/pn~pionorc b 7’0 an Ice-cold hrmcd \oln of an- 

hydrous AICI, (6.55 g) in dry nilrobenrene (IO ml) u-as added 
powdcrcd succinic anhydridc (I Wig. 0.0lXmok~ all a1 once 

The bu1yric ester 4 (3 g, 0.014 molt) was [hen added dropwise 

over a period of I5 min , [he tcmperarure of [he reac1ion mixlure 
being mainlaincd a1 IO? Afler srining for 5 h a1 I(P. rhc rcac. 
Iron mixlures was left for 36 h a1 5’. The reacrion mixlure was 
decomposed with ice and HCI. nirrohenzene was rcmobcd by 

slcam dlstllla1lon. and the producr was cxrracled with ether 
(3 x 75 ml). The acidic produc1 was purified by erfracllon wirh aq 

Na,CO,. Acidificalion and tubvqucnr crher cxlracllon furm+ed 
a kero-acid (3.5 g) a\ \i\cou\ oil. Y,.. (film) l6?2 (con). C=O). 

1707 (acid C=O) and 1730cm ’ tester (‘-*I. This acid (3.5 g) uas 
direclly e\rerified by heating under rellux for I3 h wi1h MeOH 

(3Oml) and cont. H,SO. (3 ml, IO give the keto.dlc\tcr 6 as 
colourkss OII (3.5~. 7a). h.p. !O!-!lO’/Jmm Hg A middle 

fracfron wa\ collecrcd whtch wa\ again dl\!dlcd under vacuum IO 

afford an analylical \ampk of 6. b.p. IW’ (bafhUO.2 mm Hp. A,.. 
261 nm (el.072). Y,. I672 (con;. C=O) and 17.Mcm ’ (e\lcr 

C=(J). ‘The homogenou\ nalure ua\ folloucd from 1.1.c. using IWO 

solvenl syslcm. ethyl acclalc-hphl pclroleum (40.60). and 
SleOH-benzene (l5:85). (Found. C. 632c: H. 6.‘9 C,-H,,O. 

requires. C. 63.34; H. 6.889). 
.4lkalinr pofasrium ptnon~anafc ortdafion o/ fhe drmrfhyl 

csftr C/ormafion o/ !-mrrhox~rmrrphfhulic acid. To a suspension 
of 6 (O.<g) in aq SaOH (2ml. IO!?). healed on the s1eam ba1h. 
was added dropwl\e during 3Omm a \oln of KMnO. in waler 
(5Oml. IMC). Fach drop of pcrmanganafe soln was added after 
1he pink colour due IO prc\lou\ one wa\ discharpd. .Afrcr 
compkle addi1ion. the reaclion mixlure wa\ heated for 2 h on lhe 
steam ha1h and 2 h under r&x. The colour of lhc cxccs\ 
permanganatc u’a$ discharged by adding a few drop\ of clhanol. 
Precipila1ed AtnO, wa\ lil1ercd and the alkahnc <oluIion uas 
conccn1raled and aciditied pith HCI. The Werated acid &as 
exlrackd with ether repedlcdl) (4 x 50 ml) lo give !-mrfhorp- 
frnphfhahc actd (024g. 79%). m p and m.m p wi1h an authenrrc 

sample. ” 2g5-2W. 

C~anorfh~lafron of rerorrrnol dtmrfhyl tfhrr-iomrafion oj p- 
(?.4_dtmrfhox~ph~n~/)propionifri/r 7r and 1.3-dim~fh(~x~-i.6.hl~ 
(?.cvanorfhv/)hm:~nnr 7b (a). To a soln of resorcmol dimerhyl 
ether (7.6 p. 0.05 mole). acrylonirnk 13.? ml. 0.05 mole) in dr) 
crher (40 ml) mainrained at 5’. was added anhydroux Zn(‘l, (4 I g. 

0.06 mok) all a1 once Ih) HCI gas war passed 1hrough rhe clear 
homogeneous soln for I ! h mamlammp lhc reaction mixlure al 
C-P. The reaction mixture was then allowed IO arfain room tcmp 

(25’) and dr! HCI gas was passed 1hrough the reaction mrx1urc 
for 0.5 h .II 25’ when i1 bccamc 1urhd AI [his \1age. rhe mixlure 

was dccompoud wi1h cold waler and 1hc product uas cxlracrcd 
wl1h crher t3 x 50 ml) The rol\cn1 was succcts~vcly uashcd wi1h 

water. aq NaHCO, and finall) ul1h waler. Evaporation of dr) 
solvent and dl\rillallon of the residue afforded resorcinol di- 

me1hyl ether (4.65 g) and lhc dc\ued mlrile 7r (2.75 g, 67% based 
on rcco\crcd sltiing malenal). b.p. 13&134’/0.2 mm Hg. A 

middle fraction uas collected for analyslc. Y,. 224R cm ’ (CE~‘) 
(Found: C. 6x82. H. 6.8% C,,H,,NO, requires: C. 69.09; H. 

6.85%) (h) To a soln of rc\orcmol dlmerhyl c1her (14.3g. 
0.1 mole). acr)lonilrilc (7 4ml. 0.1 mole) in dry clher (iOml) 

mam1alned al 5’ was added frc\hly fused anhydrous %nCI, (4.1 g. 
0.03 mole). Dr) HCI ga\ ua\ pa\\cd rhrough the ckar yellow soln 
for 2.5 h kcepmg the reaclion mixlure ;II 5-f' with constan 

stirring The re\ul1inp rcacrion mlx1urc. \afuralcd wl1h HCI gas. 
ux kf1 af room lcmp (25’) for ItL20 h when 1wo dlt1mc1 layer\ 
were xparatcd. The upper e1her layer was separa1ed and 1he 

heaby oily Ia)er uas once cx1rac1ed wi1h crhcr. Usual processing 
of 1hc cirhcr \oln afforded rhc recovered re\orcirw)l dlmcrhyl 
elder (!.hg). and rhe mrnk 7r (2 C g). h.p I.W-II?/0 I! mm Hg. 

The above oil) layer u’a\ di\solvcd in chloroform and the wlvcn1 
was processed as before. Evaporatron of the dry solvenr ga\c the 
dmrlrllc 7b (29) a\ viscous (~1. h p 195’10 2 mm Hg. m p 53-55’. 

Recr)rlalli~a1ion afforded pure \ampk of fb m.p. 59-W (e1hyl 
acc1alc!hghr pelrokum) Y,.. 2248cm ’ (Found. C. 68 52: 11. 

689. S. II.66 C,.H,,S,O, requires. C. 6R 83: H. 6.60; S. 
II 47%) 

B-(!.&f~nrefhr,Ipph~n~/)pn,pionic arid 7c Alkalme h)drolycl\ 

of 1hc nrtnlc 70 II g) ui1h mcthanolic KOH iu before provided 
the crude dcid 7c (0 9 g), m p 90-96”. Rccrys1alhsa1ions provided 

pure 7c. m.p. 103’ Whcr-hgh1 pelroleum) (reported’ m.p. IO!- 
103’). ~Fount. (‘. 62 56. H. 6 X5. Calc. for (‘,,H,.O.: C. 6X5. H. 
6.71’;;). 

1.3~Umrfhox~~4.6-h~~~!-rarbox~cfhy/)hm~tnr 7d Alkaline 

hydrolysis of [he dim1rilc 7b (I g) as before furnished [he CNdC 
dicarborylic acd 7d (0.9~). m.p. 9&104’. Rccr~r1allisa1ions pro- 
vided a pure sample of 76. m.p. I??” (e1hylace1a1e-hgh1 

petrokum) (reported” m.p. 120-121’) (Found: C. 59.35: H. 6 35. 
Calc. for C,,H,.O: C. 59.57. H. 6.434) 

8-.41~fhox~-I-mrfhyl-l.!.3.Sf~frah~dmnaphfhal~n~~~~ul &. To 
an ice-cold s1irrcd toln of g-mcthoxy-I-methyl-!-lelnlonc” 
(0.95 g) m a mixture of ace1one-free methanol (5 ml) and paler 
(0.5 ml1 ua\ added sodium borohydndc (O.J78g). The rcaclion 
mixlure *as stirred for 3 h a1 5’ and 1hen left a1 room 1cmp. (WI 

for IX h. The rcacllon mixture was 1hen cooled and decomposed 
with cold dil A&H. and UK producr was cx1racred wi1h erher 
13 x -50 ml). The sohen u-a\ ua+ed succe~~cl~ wl1h waler. 
sa1ura1cd NaHCO, soln and finally with waler. Evaporalion of 

1hc dry solvent furnished rhe crystalIrK alcohol & (0.8 g. 832). 

m p W lcthcr-liphl pelrolcumL A,.. 270 and 277 nm (e 1259 and 

1349). Y,. MlOcm ’ (OH). (Found: C. 74.75; H. 8.60. C,,H,.O, 
requires- ?. 7C 01. H. 8.334) 

!~Acrforv-I-mnh~l~8-mrfhor~~I.!3.4-frfrahydmnaphfhalen~ 
8b. To a coli soln of the above alcohol Ik (1.0 g) m dry pyridinc 
(I ml) ua\ added ace11~ anhjdnde (I I ml). The resullmg mixlure 
was kep1 al .‘-I@’ for 4 h and 24 h a1 .W. Ihe reaction mixture 
uas [hen decomposed ut1h wa1er. the resulring cry\ralline 
produc1 was fihcred. and dried IO gibe the crude ace1a1e 8b (1.2 g, 
W’S). m.p. &W. Rccr~s1alhsa1~ns of 1his martrial provided an 
anal)~~cal \ampk of Sb. a\ while needles. m p. Cl-S?” (pclroleum 

ether. 40-W). A,.. 270 and 277nm (r14?2 and 1521). Y,. 1724 
and I25Ocm ’ (are1a1e C=O) (Found. C. 71.59; H. 7.86. C,.H,.O, 
require\, c’. 71.77; Ii. 7.74%). 

Affrmpfrd cyanocfhylafion u/ !-arrfoxy-I-mefh~l.g.m~fhox!.- 
1.!.3.4./(f,uhrdn,nuphlholrn gb. C’yanoethbla1ion of Sb (I.17 (1) 
wa\ carried OUI following rhc procedure dcscnbed before for 
o-crcsjl mc1h)l ether. A higher boiling material (0.21 g). Y,. 
(film) 224Ocm’ 1hus ohrained on alkaline hyrolysis gave no cryv 
1allmc product whK-h could be charac1criscd. 

(‘vunorfh~lufton of I.:-d~mrfh~~xwaphfhaltnc Pl./onarion of 




