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The recent publicatiom of a dissertatien abstract prompts
us to place om record the work done en similar linesin owr

laboratory, 0 Mo
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a.,R!COQH a,R‘lo,R]_!CN,Rgicoglo
by R = CO Me b,R-uo,nlncn,nanco'n
¢y R = CHaCO Me ¢y R = Me, Rl =CNy, Rg = (CB’)Q.CO'IO
dy R = (CH:’rc%“‘ d, R = Me, Bl = CN, Ra = (cn’)a.co’n
e, R =R; = H, Ro = COgH
fy R =Me, BISH,R‘ = COgile
gy R =Mey R; = H, Ry = COgH

h, R = Me, Ry = CN, Rg = CHgCOOMe

All melting pointd are uncerrected. Presented at the
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at Aligarh, India, in December 19685,

Present address: Chemisiry Departmemt, Indian Institute ef
Technology, Madras, India.

5311



5312 . No, 43

6-Methoxytetralene was eomiousul2 with glyexaliec aecid
in presence of aqueous alcohelic sedium hydroxide to furnish
1-keto-G-methexy-2-tetralideneacetic acid (Ia) (63¢), m,p,
176-178° (vac.). The methyl ester (IB), n,p, 86-83°; oy

EtoH -
2 244w € 10,230, 320 W € 14,130) IR ) CHOl3 1784 em
max max

'
1669 et -1 -1

e , 10% om ', 1613 om , en condensatiom With «-methyl-
aceteacetenitrile in presemce of petassium t-butexide im
E-dutanel gave a mixture (48¢) of twe isemeric tricyclic cyane-
~kete-esters (IIa), m.p. 202-204° snd m,p. 206-208°, in the

EtOH

ratie 4:1 respectively; wxw 249 m € 11,750,341

€ 43,650; IR .Qzli 2273 en”l, 1739 e-l, 1687 cn-l, 1a9 “-1,

1613 en L, with considershle difference in the fimger-priat regica
of the twe spectra. Cendensatiem ef the unsaturated kete-acid
(Is) with the same p-kete-nitrile im an aqueeus alkaline medimm
afferded im relatively higher yield a mixture of isemers eof the
syane~kete-acid (IIb) cerrespendimg to the isemers of Ila im 103l
ratie, The prependersat isemer of IIb, m.p. 2382-2804° (vae,)}
nx::' B4 W € 9,445, 336 W € 51,850; IR ) :’; 3460 om 1,

-1
1 1, 1613 em could be

273 ml, 1713 e T, 1669 on l, 1639 on
prepared in eme step from S-methoxytetralene by treating the
bicyslie keto-acid (Ia), formed in the Claisen condensatien,
in sitw with the g-keto-nitrile,

The phenanthrene skeleton of II was preved by convertimg the
prependerant isemer of IIb, via the phenolic keto-acid (Ile), m.p.

280-282° (vae,), the methexy kete-ester (IIf), m.p. 143-145%;
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vvx:::n M4 s € 10,720, 331 w8 € 27,5403 m,Q:ﬁl’ 1781 w2,
1664 0-.17 1626 el.l, 1613 n-l,nd the diel (IV), m.p. 173-174°,
to the knewn 1,2-dimethyl-7-methexyphenanthrene by successive
treatment with hydrobromic-acetic acid, potassium carbemate and
dimethyl sulphate, lithium-aluminism-hydride in meneglyme and
selenium at 330° in a sealed tube. The methyl ester (ITa) of
the other isomer eof the cyane-kete-aeid (IIb) on treatment with
hydrobremic-acetic acid fellowed by methylatien and esterifisation

furnished the same umsaturated keto-ester (IIf),
R
Me

Re 111
ay R = Me, ll'OH, R! ‘Cl.la 'CO’IO
b, R = Me, Ry =Cl, Rp = CN, B, = COgMe
"6y R =Me, R} = H, Rg =CN, R3 = COglie ~
4, R =Me, B) = H, R=CN, Ry = COH
¢y R =Ry = H, Rg =Ry = COgH
f, R =Me, Ry = H, By = Rz = COglle
8y R =Mey, Ry = H. Rg =Ry = CHgOH

Ry R =Me, Ry = OH, Rg = H, Ry = COgMe

i, R =Me, Rl = OH, Ra = 0N, R: = (CH,):COG.
Jy R =Me, By = N, Rg = CaNHg, R3 = (CHp)gCOghe
k, R = Me, Ry =Cl, Ry = CN, Ry = (CHy)gCOgMe

8tudy of the catalytic hydrogenatien, with variems catalysts,
of the conjugated ketone system present in II, imitially with
the unsaturated keto-ester (IIf), showed that beth the ethylenies
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linkage and the keto group were invariably simultaneously hydre-
genated to yield a mixture of two 1someric IIIh, m.p. 149-150°3

EtOH CHC -1 <1
uv).m 278 mié € 1,9953 m,\)mlf’ 3774 em ~, 1739 em ,

-1 -1 EtoH
1600 em , 1010 em ,and m.p., 109-110°} lem 277.5 mé € 2,050

1

ce - -]l - -]l
m.)mi‘mSen y 1739 cm ,1608cml,1020en y almost in

equal proportien. Axial and equatorial conformations of the
hydroxyl groups of the two isomers of IITh were proved by their
oxidation with Jones' reaugem;3 to two keto-esters, m,p, 130-131°
and 124-125%, in 75¢ and 15¢ ylelds and by the formatien of
3 46-dinitrobenzoates, m,p, 235-237° (vac,) and m.p, 263-264° (vac.),
in 20¢ and 80 ylelds respectively; formation of two different
keto-esters by oxidation showed that the two lsomers differed
also in their configurations at the ring fusion, The trans-
=ring fusion and the equatorial hydroxyl in the isomer, m,p.
109-110°, were proved by its obtention from the unsaturated
keto-acid (IIg), m.p. 2564-256° (vac.),by treatment with
sodium-in-liquid ammonia followed by esterification with
diszomethene. Consequently, the higher melting isomer has
been assigned the cis-ring fusion,

Hydrogenation of IIa, m.p. 202~204°, in presence of
Pd-Srco3 catalyst, however, afforded a single hydroxy-cyano-

EtOH
-ester (IIIa), m.p. 169-170°} kam 278 = € 1,995, 286 ms

-1 -1 -1 -1
€ 1,7383 m,\)zﬁla 3774 cm 4 2273 cm |, 1730 em , 1613 cm

-1
10156 cm 4 in quantitative yileld; formation of the 3,5-dinitro-
benzoate (83¢), m,p, 241-242° (vac.), end recovery of the
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unchanged product on treating it with Jones! reamt3 indicated
an equatorial hydroxyl, Catalytic hydrogenation ef the other
isomer, m.p. 206-208°, gave a different orystalline isomer of
IIla, m.p. 189-190°; UvL:::B 278 ms € 1,950, 286 wé € 1,778;

CHC =1 -1 - - -
m,gmla 3774 y 3448 cm ', 2273 om 1, 1748 ul, 1613 om 1,

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

the presence of another isemer.

The hydrexy-eyano-ester (1IIa), m.p. 169-170°, on refluxing
with phosphoerous oxyshloride and pyridine farnished the chlore-

-cyeno-ester (IIIb) (61f), m.p. 162-154% IR ») “°™ 2273 em
max

1748 cu’l, 1613 cm *, Dechlerimation of IIIb With zine and

formic acid afforded the cyano-ester (IIIe) (62¢), m.p. 142-143°;

EtoH CHC -1
UVA . 278 ms € 1,525, 286 m4 € 2,171 IR .gmlﬁ 2273 om

-1 -1
1730 em , 1613 cm , and the unsaturated ester (V) (14%), m.p.

Me
O‘IC

EtOH nnjel
87-88.5° UV 278 w € 1,585, 286 ms € 1,995; IR 4) max
meX

1 1

1 , 1613 cm ©, 800 cm L. Selective sapenifi-

1739 em s 1660 cm
cation of IIIc¢c furnished the cyano-acid (IIId) (83g), m.p. 201~

CHC - - -1
~202° (vae.)s IRq) m]:’ 3704 cem 1, 3226 om 1. 2273 e ,

1739 cm L, 1704 om T, 1613 cm ».  All attempts to homologate
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the carbexyl growp in IIId were unsuccessful,

Two optically active iscmers ef the diecl (IIIg), ebtained
by the degradation of cestrone, were made avallable by

Me W
~—CHgOR ~-CHpOH
Hg OH CHy0H
b R
Me Me

G. D. Searle & Co.. With a view to finding omt whether the
configuratien of the cyeno-ester (IIIe) conformed te that of amy
ene of these isomers, it was converted to the dlel (IIIg),

m.p. 166-167®, via the phenollc diacid (IIIe), m.p, 198-200°
(vac.), and the methoxy-diester (IIIf), m.p. 125-127°, in the
usugl manner, Compariscn of TR spectra in chleroform showed
the configuration of the synthetic diel to be different from
these of the two isomers.

Fallure of homologatiem experiment with the cyamo-acid
(IIId) led us to investigate the preparatiom ef higher hemelegues
(Ic and Id) of the bicyelic compound (Ib), Arndt-Eistert
reaction with Ia furnished the unsaturated keto-ester (Ic) (3.5¢),
n,p, 81-83°; UVX::H 222,5 m#¢ € 14,640, 284 W € 17 400}

nujel 1

n,\) 1718 cm s 1667 en.l, 1613 en.l. Michael condensa-
max

tion of Ie¢ with e-methylacetoacetonitrile, however, was not
successful, The desired tricyclic unsaturated keto-cyano-ester

(ITh), m.p. 162-164°, could be prepared by homologeting the aecid

® 5o are indebted to Dr. W, ¥. Johns and Dr. J. Baran for farnish-
ing samples of the isomers,
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(IIb), but in extremely poor yield (44).
The homologue (Id) (68¢), b.p. 198-200°/5 x 10-4 m.my UV

1

EtoH -
b 232 w+ € 9,987, 306 m¢ € 14,7403 mﬁ)ccg 1745 em
nax

1681 ~m-1, 1634 ell-l, 1610 c-l, was prepared by heating

6 -methoxytetralone with a methanolic solutiom of methyl g-alde-
hydoproplonate containing a trace of hydrogen chloride in a
sealed tu‘ne4 $ & fallure to effect this condensation under basie
conditions was earlier reperted in 11teratur06. Condensation
of Id with the p-ketonitrile yielded a mixture of a cyeno-keto-

~ester (IIc), m.p. 133-134°; wkmmoﬂ 234 w4 € 20,990, 340 W

ol

na -1 =1 ~1 =1
624,340;111,,)“1 2247 cm , 1746 cm , 1667 cm , 1626 em ,

- EtOR
1600 1, and a cyano-keto-acid (1Id), m.p. 214-215°% lem

1 1

nujel -
g 2252 em ,

245 ms € 9886, 339 W € 20,2803 IR _ -~ 3425 -

- '1 - -
1733 om 1, 1667 em , 1639 c-.l, 1613 em 1; the latter omn
treatment with diazomethane gave a different isomer of IIec, m.p.
EtOH nejol
137-138%5 UVX 247 mé € 10,720, 338 m¥ € 29,5103 R~ max
-1 =1 =1l =1 =1
2268 om , 1764 cm , 168l em , 1626 cm , 1600 em , Hydregena-
€
tion of IIc, m.p. 133~134°, in presence of Kuhn's catalyst
yielded a mixture of a crystalline hydroxy-cyano-ester (III 1)
(35%), m.p. 79-80°, 114-115° and 141-142° (polymorphs)j UV

EtOH nujel -1 -1 -1
by 279 mt € 1,7725 IR 4) 3650 cm 4 2247 cm , 1724 cm
max max

-1 ELOH 70 ms € 1782 m:\)m‘r
1610 em  and a gum (60%), U’Vlm 279 ms H max
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1 1 1 1

3626 ca™l, 2268 em 1, 1730 em L, 1726 cm L, 1613 em *.  Oxidation .

of the aforementioned crystalline hydroxy compound with Jones'

3
reagent to give the corresponding keto-cyamno-ester (85¢), m.p.
118-120°3y semicarbazone (90£), m.p. 218-219° (decomp,); UV M

EtoH

Mpay 230 W € 26,850, 278 m € 2,801, and the failure to form

a 3,5-dinitrobenzoate indicated an axial hydroxyl. The &bove
semicarbazone on heating with potassium t-butoxide in toluene

EtOoH
gave the amide-acid (III j), m.p. 200-210°3 OV _ 279 m

1 1

-} - - - -
€2,8505 IR ~) ;:'1 3571 oL, 3425 em~1, 1704 en™Y, 1434 ex’l,

1613 cl-l, in lew yield, Hydrogenation of Ilc, m.p. 137-138°,

-]
with Kuhn's catalyst afforded another crystalline isomer of the

EtOH
hydrexy-cyano-ester (III 1) (90¢), m.p. 150-151°; UV A max

o 1

1 y 1724 c--,

1

nujol - -
279 m € 1,795 m,Qm 3636 cm , 2257 ocm

1613 om Y; the ready formation of & 3,5-dinitrobenzoate (85%),
m,p, 191-192°, indicated equatorial hydroxyl, Treatment of III i,
m.p. 150-151°, with phosphorous oxychloride and pyridine furnished
the chloro-cyano-ester (III k) (564), m.p. 108-109°3 IR

nujol -l -1 -1
2257 cm 4 1726 om 4 1613 em . Attempts to dechlori-

nate IIIk has so far not been successful,

Elemental enalyses of all compounds, described in this

article, agreed with their respective assigned structures.
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