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b,R -COp b,R -Yo,R1-C!?,Rg -C+R 

a,R=CHpC~e 0) R -Me, RI 

d, R - tCI&,,.CO#. d, R -II., R 
:::a ::%ww 

R&.CO*R 

l ,R -Rl -;,R&$ 

i, B =Me,Rl - H,Bp 'CC+ 
(, B -me, Bl -Ii, la - 00s 
h,R =M.,B1=Cl,Bp -CQCo(yo 
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6YOthUYt*trabUo Wa8 O~ada118.d’ with gJ.ycxalie aaid 

in P--llC. d acjUOU alODh@liU 8ediM hydroxide to fun,.& 

l-kate-6~tk~-6-tetralid~~aoetlo aaid (Ia) (6q), P-P, 

176-17W (rao.). 'Xko mot41 l 8tU (Ib), m.p. 06-88*j w 

AZ a44 r 016,63e,3PO w 6 l4,l30; IqQ 
-1 

l781eB , 
max 

-1 -1 
lm@ Q1 ) ldm 2, 16U Q1 , a eendonratlw With 8-l8@thyl- 

aO@t~oOtUlitril@ h )rO8UOO Of peta88im A-butuido ti 

g-bltanel (are a mixtwO (4%) of tTm 18m~la triopalia oy8,~e- 

-k.tO-.8tU8 (IIa), I*p. 2a-2tXe Pad I.). 206-X4*, in the 

rati@ 4rl rorpeotiralyj UTkz a9 up 6 11,750,341 # 

E u,aej It? qZ$ tm all-l, 1739 2, 1667 am-l, lfm (u-l, 

16la m 
-1 
,With osariderable dlffereme In the fUgor-prht reglar 

ef tam two rpootra. Cadmratia or tlao mratuated kete-aoid 

(Ia) with tko 8~ $0k&o-nitrilo in ua aqmomr alkalino modi- 

flrzdod h reJ.&inl.y hi&or yield a rtitue ei iHwr8 l ? the 

oyano-hoto-aeld (ID) O@?re8pOndi8g to the lroiaerr l f IIa 3m 1011 

ratLe. TIM proprdaut i8ur of fxb, 1.1). 88P-4S4° (va&)i 

gpQp ryl 8~ mb S&45,636 e E51,660; md z 6460 am-", 

-1 -1 -1 
am am-l, 17l8 2, 1669 om ,189sl ,lbW m could bo 

pr~~4 irr a~ 8tOp fr8m 6-mthslJtotrrl@m by treating the 

bloyolie k&e-•oid (Ia), fenud ia tka Cl.ai8en cmdaWatim( 

ti 8itm with the p-kato-altrile. 

The ph.nuthruo 8kalatOn of II =a8 prorod br oWferth& tkm 

)rqmd.ru& 18-X l i II), & tha ~.noliO keto-add (IIe), WP. 

6136-poT (vae.), tlw wthuy kotO4tor (III), mePa 146-l46*i 



1664 cQ-1,1626s 
-1 

,16L3 m -',md the di.1 (IV), 8.~. 178-174., 

to the known 1.2~~t~l-7-rathe~pb~~t~~o by l uuaeoolve 

treat-t with hydrobraalo-aoatlo aeld, potaoolu earbarto end 

dlmathyl oalphato, llthlar-aluminlom-hydrldo In meaoglymo and 

oolenlu at a3P in a se&led tube. Tho methyl l 0ter (111) ef 

the other i8omr of the eyom-kato-amid (IIb) on troataomt rlth 

hydrobramlo-aoetlc aald fellowed by methylatlen aad l oterlfloatlmn 

fornlohod the l omo maoataratod k&o-ester (IIf). 

a( R =I., B1 = OH, Rp =clr, IIn& 'CO$lO 

b, R =H*, R1 -Cl, Be -OY, 4 -CO+ 

0) R -IO, RI -R, Rp -cI, a3 - aw0 

~,R-Ho,Pl-~,~-CI,~-~~~ 

l ~R=P~-H,~-Bg=Cog 

f,R =H.,Rl=H,~ '4 -co+ 

g, R -Me,Rl -A. RI -4 =CR@R 

h, R -Ii., Rl -OH, Pt -If, n, -CO@ 

1, R - Ho, EL1 - OH, RR = 011, RR - (CHR>RCOCUo 

1, B - no9 RI = I[, R, = 'Xl&j, R, - (CR&X+. 
k, 1 -Ho, Rl = Cl, Rt -CR, % - tCR&X#o 

Study @f the catalytic hydrOgmatlm, with varle~o aatalysto, 

ef the amjmgatod ketane oyota preoant in II, ialtlal~ with 

tha anoatuatad keto-eotmr (III), shared that b&h the &wlalO 



lwam ant3 the k&o QrOrrp were invariably simultaneously hydro- 

genated to yield a mixture of two lromerlo IIIh, m.p. 149-16~~ 

W kz 278 w 6 1,995; IR 4 z% -1 
3774 cm 

-1 
,173Qcm , 

-1 EtOH 
1600 oa , 1010 cu?,*d Bl.p. 109-110~~ WL_ 277.5 H E 2,050; 

IR?)z 
-1 -1 -1 

3448 om-“, 1739 CI , 1608 cm , 1020 ca , almost in 

equal pr oport ien. Axial and equatorial conformations of the 

hydroxyl SOUPS of the two i~am~r of IIIh were proved by their 
3 

oxldatiom with Jones’reagent to two keto-esters, m.p. l30-131* 

and l24-l25., In 7% and l5$ yields and by the formation of 

3,6-dinltrobensoates, m.p. 235-237O (race) and m.p. 263-26+. (roe. 

In SW and 8q yields respectively; formation of two different 

keto-esters by oxidation showed that the two isomers differed 

also in their configurations at the ring fusion. The tranr- 

-ring fusion and the equatorial hydroxyl in the Isomer, m.p. 

109-110~) were proved by its obtention from the unsaturated 

keto-aoid (IIg), m.p. 254-25e (vat. ),by treatment with 

sodium-in-liquid mania followed by esterlfication with 

dlazomethane. Consequently , the higher melting IsaPler has 

been assigned the &-ring fusion. 

Hydrogenation of IIa, a.p. 202-20%“, in presence of 

Pd-SrCr+ catalyst , however, afforded a single hydroxy-cyano- 

EitOH 
-ester (IIIa), 8i.p. 16Q-170°~ WA_ 278 EN E 1,995, 286 * 

E 1,738; I2 dzb 3774 cm-‘, 2273 cm-‘, 1730 cm-‘, 1633 cm-‘, 

-1 
1015 cpp , in quantitative yield; formation of the 3,5-dkrltro- 

benzoate (w), m.p. 941-242° (vat.), and recovery of the 

1, 
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unchanged product o treating It with Jones' reagenta lndlaated 

a.n eqmatorid hydrwcyl. Catalytic hydrogenation of the other 

lamer, m.p. 206-202*, gave a different orystalllae Isomer ef 
EtOH 

1110, a.p. IBQ-12b; WX_ 278 1s1 d 1,260, 286 * E 1,772; 

*AfIX c%3 37740m -1 ,2448om -1 ,2273 61 -1 , 1748 01 -1 , 1613 om -1 , 

along with a gum, thin layer ohrosmtograplay of the latter showing 

the presence of another Isomer. 

The hydrexy-cyano-ester (1111)~ m.p. 169-17P9 ea refluxing 

with phosphorous oxyohlorlde and pyridine fwnlshed the ohlere- 

-cyano-ester (III)) (Sl#), m.p. Ib8-LM"; X2,)2 2272 om-I, 

1748 QI 
-1 -1 
, 1613 QD . Deohlerinatlon of IIIb with aino and 

formic acid afferded the oyano-ester (IIIo) (6%), 4~. U2-14P; 

WA= 272 w E 1,626, 286 *E 2,171; I2 +z% -1 
amom , 

-1 -1 
1720 om ,16X3 ~1 , and the tisaturated ester (V) <I+>, m.P. 

Me 

87-88.P; WA 
apllel 

_ 278~E1,685,286~~1,@961 Ip& 

-1 
1739 om-1,166o OI 

-1 -1 
, 16X3 om , 800 B . aelective sapenifl- 

oatien of IIIc furalrhed the cyaao-aold (IIId) (23$), m.p. 201- 

-1 -1 
3701 ca , 3226 kl* 2273 = , 

-1 
1739 om 

-1 -1 
,1704 om ,16l2 om . All attempt8 to hemologate 
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the eaxbexyl group In IIId were uuauceeaaful. 

TWO eptlO#hlly adiVe iSe8WS @f tha diol (IIIg), ebtained 

by the degradatiaa of eeatrane, were made available by 

Me&;gi: 

(i. D. Seexle it Cd. With a view to finding oat whether the 

cenflgurati~ ol the cyano-eater (IIIa) omfermed to that of uy 

l ne of these latmerr, it ma cmterted to the die1 (III&, 

m.p. 166-1gl”, ria the phenelia diacld (III.), m.p. 198-2~10~ 

(rat.), end the methoxy-dleater (IIIf), m.p. l26-127@, IJI the 

maul memer. Cemperiaon of I2 spectra In chloroform showed 

tke oenfigrratlon of the synthetic dial t-e be different frer 

these of the tro isours. 

Failure of komologtitlan experiment with the gano-acid 

(IIId) led US to investigate tha preparatl~ l f higher homelogaea 

(IO and Id) of the blcTalio aemponnd (Ib). Uadt-Hatort 

roaetim with Ia fgn&ahed the msatmrated keto-eater (IO) (a.@), 

m.p. 01-&P; uIL_ 222.6 He u,QIo, 164 H E 1794Qq 

nUj@l 
“4, 

-1 -1 
1718 em-‘, 1667 01 , 16Y em . Michael aondenaa- 

tioa oi Ie with l srtlylacetoasetoaltile, hmever, was not 

aaaaeaafal. The desired trieyalio mnaatnrated kete-eyeno-eater 

(IIh), 1.). 18&-184°, aerld be prepared by hemologatlmg the acid 

*We are indebted to Dr. U. F. Johns end Dr. J. Bare8 for flarnlah- 
lmg l empl.8 of the iaemera. 
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(IIb), but in extremely 

The humologue (Id) 

poor yield (4#). 

(%), b.p. 12%200e/S 
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x 10 
-4 

m.4 W 

MOEi 
A _ 232 Ic & 9,927, 306 w E 14,740; IQ2 -1 

1746 em ) 

-1 
1661 ‘El , 1634 cp-l, 1610 em-l, was prepared by heating 

6-methoxytetralone with a methanolic solution of methyl p-alde- 

hydsproplonate caataining a trace of hydrogen chloride la a 

sealed tmbbd 5 a failure to effect this condensation under baria 

conditions ras earlier reported in literature'. Condenaatlem 

of Id with the p-ketonitrile yielded a mixture of a ayeno-keto- 

EitOIi 
-ester (IIa), B.P. l33-l34.1 WImex 234 w c 20,990, 340 @ 

EB(rUO)IR$~ 2247 dl 
-1 -1 -1 

, 1746 cm ,1667 om 
-1 

,1626am , 

Etoli 
1600 CI -l, and a cyano-keto-acid (IId), m.p. 214-21B"; WA_ 

IllPlel 
246 w f: 2226, 339 # E 20,280f IIt+) _ 3425 am-', 

-1 
226201 , 

-1 -1 
1733 am (1667 om , 1639 cm-l, 16X3 am-+ the latter an 

treatment with diazomethene gave 8 different isomer of 110, mop. 

EliOH 
137-lMe; W& 

nU)Ol 
247 @ i 10,720, 338 H e22,SlO; IRd _ 

-1 -1 -1 
2262 01 

-1 
,1764 cm ,1621a?,1626~ ,1600a . Hydrogena- 

tion of IIC, r.p. 133~l34., in presenoe of Kuhn*8 catalyst? 

yielded a mixture of a crystalline hydroxy-cyano-ester (III i) 

(3%), *.p. 79-80* ll4-116. and 141~MP (polymowW; UfJ 

EtO?I nPjO1 
x 
_ 

279 1( E 1,772; I2 d_ 
-1 -1 -1 

3660 am ,2247 QI ,l724 cm * 

-1 Et" smear 
1610 cm andagam(~),W~_ 279 3( 6 17621 IR "3, 
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3626 c~-l, 2268 c.-l, 1730 "-l, 1726 cm-', 1613 cm-? Oxidation > 

of the aforementlmed crystalline hydroxy ccnspound with Jones' 

reagent3 to give the correspcndlng keto-cyano-ester (8E$), m.p. 

119-120~~ semlcarbazone (Sop), m.p. Zls-ZIQ" (deccnsp.); UV , 

EtiXi 

Lx 
230 IW 6 28,880, 278 lu (2,891, and the failure to form 

a 3,5-dlnltrobenzoate lndlaated an axial hydroxyl. The above 

sacarbazone cn heating with potaSSlPln &-butoxlde in tOlUene 

EXOH 
gave the amide-aald (III I), m.p. 209-21@; UVh_ 279 * 

G 2,560; QJ 4 r.3671 cm-', 
-1 

342som 
-1 

, 1701 cm-l, 1634 cm , 

1619 em-l , in la yield. Hydrogenation of IIc, m.p. 137-138°, 

with K\lhnBr eatalyst6 afforded another crystalline lscrer of the 

EtoH 
hydruy-cyano-erter (III 1) (SW), m.p. 160-151.) WA_ 

279 H E 1,798; W dnio' 3636 
-1 -1 -1 

cm ,2257 01 ,l7McB , 

1613 ol-'i the ready formatlen of a 3,5-dlnltrobenzoate (85j), 

B.P. 191-UP, indicated equatorial hydroxyl. Treatment of III I, 

l&p. lso-151e* with phorphorcas oxychloride and pyrldine furnished 

the chloro-cyano-ester (III k) (Sq), r.p. 108-UP; IR 

nu$Pl 

Lx 

-1 -1 
2267 cm 

-1 
, 1726 am ,16l3em . Attempts to dechlorl- , 

nate IIIk has 80 far not been successful. 

Elemental analyses of all aompounds, described in thls 

article, agreed with their respebtlve assigned structures. I 
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