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with two 10-ml. portions of dichloromethane. The combined claimed'; however, the reported meltillg point 
dichloromethane layers were washed with 20 ml. of 5% (150-1600) is not that of authentic (I). very re- 

cently,2 I has been obtained in 23% over-all yield, aqueous sodium bicarbonate and 10 ml. of water, then dried 
over magnesium sulfate, and evaporated to dryness in vacuo 
to give 0.5 g. of a sirup which had an infrared spectrum very among other Products ill the Reformatsky reaction 
similar to that of an authentic sample of tetrahydro-3aH- between 2-hydrindone and ethyl bromoacetate ; 
cyclopenta-1,3-oxathiolan-2-one (V).r 

Treatment of crude V with methanolic sodium methoxide 
in the manner described previously* gave 0.25 g. (43% based 
on VI) of cis-2-mercaptocyclopentanol (IV), b.p. 75-85' 
(6-7 mm.), that  had an infrared spectrum in complete agree- 
ment with that of an authentic sample.2 

The distilled IV gave an 87y0 yield of a crystalline bis- 
urethan, m.p 173-174'; there was no melting point de- 
pression when mixed with the authentic bisurethan of 111.2 

Methyl 8-0- (phenyllhiocarbamoy1)-3,6-0-isoprop ylidene-p- 
D-xylofuranoszde (VIII).5 A solution of 2.7 g. of methyl 3,5- 
0-isopropylidene-p-D-xylofuranoside in 27 ml. of 
toluene and 13.2 ml. of IN methanolic sodium methoxide 
was evaporated to dryness in vacuo. The reeidue was dis- 
solved in 27 ml. of hot toluene and re-evaporated to dryness 
in vacuo. The residual sodium salt was dissolved in 27 ml. 
of toluene a t  80' and 1.73 ml. of phenyl isothiocyanate was 
added. Rapid precipitation of a gelatinous sodium salt took 
place before all the thiocyanate could be added. The thick 
gel was thinned by the addition of 27 ml. more of toluene 
and the mixture was heated in a bath a t  85' for 15 min. 
while protected from moisture. After the addition of 1.7 ml. 
of acetic acid and 50 ml. of water, the mixture was shaken 
until the solids dissolved. The separated toluene layer was 
washed with water, then evaporated to dryness in vacuo 
to give 3.7 g. of an oil which contained unreacted phenyl 
isothiocyanate. The oil darkened on standing but crystal- 
lized after 8 days. The waxy solid was dissolved in 25 ml. of 
warm benzene, then diluted with 75 ml. of hexane. The solu- 
tion was clarified with Norit, then diluted with an additional 
25 ml. of hexane 

The solution was stored a t  3' overnight to afford, after 
filtering and washing with 15y0 benzene in hexane, 2.0 g. 
(45%) of product, m.p. 92-96". 

A second recrystallization gave the analytjcal sample, 
m.p. 94-98' (resolidifies and remelts at 101-102"); A::$, 
6.19 (phenyl)] 6.42 (SH of thiourethan), 6.65 (phenyl + C = S ) .  

Anal. Calcd. for CI~HZINO~S:  C, 56.7; H, 6.25; N, 4.13; 
S, 9.43. Found: C, 56.8; HI 6.08; N, 4.07; S, 9.06. 
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For some synthetic experiments, %indenylacetic 
acid (I) was required. I ts  formation as a by- 
product in the treatment of 1-hydroxy-2-indenyl- 
ncctic acid with hydrobromic acirl, has been 

the hydroxy ester (11) formed was dehydrated with 
formic acid and the unsaturated ester so obtained 
hydrolyzed to I. We report here on some alterna- 
tive possibilities for the preparation of I. 

When 2-hydrindone was heated with malonic 
acid, pyridine, and piperidine, only self-condensa- 
tion took placee3 

Condensation of the not very stable enamine (111) 
of 1-hydrindone with ethyl bromoacetate4 re- 
sulted in an ester of the expected composition 
(IV), but only in 14% yield (calculated on 1- 
hydrindone). 
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A promising starting material appeared to be 1- 
hydroxy-2-hydrindylacetic acid (V) which is ob- 
tained' from ethyl acetoacetate and indene bromo- 
hydrin. However, V gave with hydrobromic acid 
or oxalic acid or under the conditions of reduction 
with hydriodic acid in glacial acetic acid, only the 
lactone (VI) which had been described before by 
Peacock and Melion' and was also formed when the 
methyl ester of V w ~ s  treated with thionyl chloride 
or phosphorus oxychloride in pyridine. The lactone 
(VI) remained unchanged when heated with 85% 

( 1)  D. H. Peacock and B. K. Menon. J .  Chem. S O ~ . .  1296 
__- 

(1934). 

(1'360). 
(2)  H. Ahmed and N. Campbell, J .  Chena. Soc., 4115 

( 3 )  Ch. K. Ingold and J. F. Thorpe, J .  Chem. Soc., 115, 
143 (1919). 

(4 )  According to the general method of G. Stork, R. 
Terrell, and J. Szmuszkovicz, J .  Am. Chem. Soc., 76, 2029 
( I  954). 
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phosphoric acid a t  100O. Heating of V with potas- 
sium hydrogen sulfate in toluene gave a high melt- 
ing (above 300') product which may be a dimeric 
lactone (VII). 

The acid (I) u'as finally obtained in an overall 
yield of 53% by the following conventional method : 
Hydrindeiie-2-carboxylic acid (VIII) , which is 
available from o-xylylene dibromide and ethyl 
acetoacetate5 or diethyl malonate6 in 55 and 69% 
yield, respectively, was subjected to the Arndt- 
Eistert reaction and yielded in 88% yield 2-hy- 
driiidylacetic acid (IX). Its methyl ester gave with 
N-bromosucciiiimide the methyl ester of I in 80% 
yield. 

EXPERI&TE?aAL 

2-Carbethoxy?neth~Z-l-hydl.i7Ldone (117). A mixture of I 
mole of 1-hydrindone, 2 moles of pyrrolidine and 600 ml. of 
benzene was subjected to azeotropic distillation. The ena- 
ment (111) boiled at 142-1.14' ( 2  mm.); 165" (5 min.); 
yield, 05 g. (3570). As the product' proved to be unstable, 
i t  was immediately treated as follows: 4 mixture of 61 g, of 
the enamine, 55 g. of ethyl hromoacetate, and 180 inl. of 
benzene \vas heated on the water hath a t  80' for 15 min. 
1Vater (00 ml.) \vas added and the benzene layer separated 
arid distilled. €3.1-1. 127-133" (0.01 inin.); yield, 30 g. (41$/0). 

.Anal. Calcd. for C:l~H140,: C, 71 .(\; H, (i.4. Found: C, 
70.2; H, 6.5. 

I-Hydrozy-P-hiidrintlyIucetic acid ( V j  \vas prepuIed sccord- 
ing to  the literature' and recIyst:~llized froni chloroform or  
water, m.p. 131'. 

T h e  inethyl ester :is 1)rqi:ired \vit,li diazometliane, b ,p ,  
11 8" (0.005 mni). 

Anal. C:ilcd. for C12H,,0,: C, 6!J.C); H, 6.8. Found: C, W.8: 
H, 6.5. 
n'o also prepared the followirig derivatives of V. 
I-Hydroz!/-2-hydrindylacetanlide. A mixture of ci g. of the 

nicthyl ester of V and conrentrated :rmmonia \\-:IS kept at 
rooni teniper:iturc for 2 days arid the solid product recr) sta1- 
l i z d  f rom ethanol: ni.p.  170-171". yield) 3 g. (555kj .  

. tna/ .  Calcd. for CllH1,S02: ( " $  (6 ) .  I : H, (i.8. E'oiiiid: 

C:, ti'J.2; H, 7.5. 
l - H ? j c l r o . r y - 2 - h y d / , ~ ~ ~ ( ~ ~ ~ [ / ( ! e ~ o / ~ ~ ~ r ~ ~ ~ , .  h niixture  of ( j  g. of 

the amide and G g. of phosphorus pentoxide was distilled 
in vucuo (b.1). 1i0-%0O0, 20 nini.) and the distillate dissolved 
in benacne. The solution \vas washed with water, dried, and 
concentrated and the solid rcsidue recrvstsllized from 
ethanol, 1n.p. 53". 

Anal. Calcd. for Cl1HllS-O: C:, 70.3; H, 6.4. Found: 
C, 76.1; 13, 5.8. 

The lactorte (VI),  m.p. 73" from toluene or petroleum ether, 
11.11. 100" (0.5 nini), \vas formed in the folloning esperinicnts: 
( a )  froni 20 g.  of the acid ( V )  in 100 nil. of anhydrous alcohol 
\vi{li gascmus liydrog(Lii hroinide for (i h r . ;  yield, 15 g. (83'5;); 
( I ) )  f rom 5 g. of t h c  :ic:id (V) und 10 g. of osalic acid i n  123 
1111. of boiling toluenrt; ( e )  from 5 g. of thv acid (V), 0.75 p. 
of red phosphorus, 0.25 g. of iodiiiv, 12.5 nil .  of glarinl :icctic 
acid, arid 0.25 ml. of \\-atrr :it IJoiliiig tr inptmturr for :1 hr.:  
yield, 3.5 g. (789,);  (d )  froni 10 g. of the methyl ester of V 
n3J i  7 nil. of phosphorus osychloridr i n  10 ml. of pyridine; 
( e )  from 11 g.  of the methyl ester of V with 4 g. of thionyl 
chloride in 4 g. of pyridine at 100' for 1 h r . ;  yirld: 7 g .  (77cr ) .  

Dimeric aniqtli.i'rZe (VII) (? ) .  .I iiiistiirr. of 10 g. of tlia 
:whI ( V j ,  10.6 K .  of potassiuii! Ii?.tlrngc~n siiif':ttc-, :tntl 200 nil. 
of toltic'iic> \viis rc.fl\iscd :rzc,otroliic,:illy for 4 iir. The rt3sultiiig 
product w:is \\-ashid with n z t r r ,  dried, and concentrated 

: l i l t 1  t I i ( 6  r(Liii:iiiiiiig solid l ~ r o ( I i i ~ t  (4 g. :  .to(,; ) rc!c~~ystallized 
fro111 chloroforni n1.p. aboiit 300". 

<4 / /a / .  Calcd. for C:221-121,04: C, 76.1); IT, 5.8. I ~ o ~ n c i :  C, 
i 5 . 7 ;  H, ti.]. 

Hytlri,lderie-g-c.a,.loxcy[ic ucid ( I'IIl), from ivater, ni.p. 
130, vas obtained in 5 6 5  yield f'roni o-sylylerie dibromide, 
ethyl acetoacetate, :~nd sodium clthoxide according to 
Scherks4 and i n  697;. yield with diethyl sodiomalonnte via 
hydrindene-2,2-dicarbosS.iic acid, 1n.p. 193 ", according to 
Baeyrr and Prrkin.6 

Chloride. A mixture of 22.5 g. of VI11 and 50 In]. (Jf thionyl 
chloride. \vas gcxntlj- ht,at,cd until di.woIutioI1. Then the excess 
of thionyl cahloridc, \v:is rc~inovcd in vuct(o arid the residuci 
t w i w  clissolvcd in IJenzrrit, : i d  ag:tiil cwnccntrated in V U C I L O ,  

b.1~.  !!0-!)4O ((J.i i i i n i ) :  108' (2.5 i i i i i i ) .  'IXe c*hloritics cr 
lizcd upon s1:tritliirg; 1n.p. :M". Yiciltl, l!).5 g. (83(;4). 

4-H?/d,,l'ndy/ucelir, acid ( IS ) .  ,It :I. t e n i p c : r : ~ t ~ r ~  OF - lo", 
18.5 g. of tlit, cliloritl(~ of VI11 \\:is : i t l d d  s l o ~ l y  to  :LII cthereal 
solutioil of t r sces~  di:tzuiiicJt hunch (from 01.8 g. of iiitroso- 
niethylurea). After 12 h r .  :it rooni teniperature, the cthcr 
was waporat c d .  Thc remiining yellowish needles of thv 
diaxokc~tone nieltod a t  47" dcc.. It  was dissolved in a inix- 
ture of :35 ml. of benzyl alcohol and 35 nil. of collidine arid 
dewinposed i n  Ixitc-hes of 5 nil. at 180'. To the cotnbined 
resulting solutions, 100 nil. of benzene was added :tnd the 
solutioii n~;ishc:d with dilute hydrochloric acid and i r 'atcr 
:ind frwd from hrnzene. 'l'he ~ ~ r o t l u c t  \v:ts h y d r o l y z d  for 4 
Iir. with 25 nil. of 50% aqueous potassiuin hytlroside and 50 
1111. of-~i i t~th: inoi ,  tlilutcd with water and, ufter extraction 
Ivitli ( , t  1ic.r. :ic:idificAtl. \.ello\vish c.r>.stals, which iiicJlted :it 01 
:iftvr rc~ct~yst:~llizatioll from petroleum cthcr (b.1). (io-SO") 
or nitr.onic~th:iiic.. l - idd ,  14.5 g. (88G;i.). 

75.4; H, 7.:<. 
. L ~ u / .  C::11<.(l. for C ~ I H ] ; ~ ? :  (', T5.O: H, 6.8. Pollrid: C ,  

r? \v;ts l i r ( . [ ~ ; i w d  froii i  I T . ! )  g. :ind diazo- 
!.it.ld (14.5 g.), l) .p,  90' (0.7 inin); ? i y y - "  

1.5168. 
dna l .  Calctl. for C1~Hln02 :  C;, 75.8; H, 7.4. Foiind: C, 

75.4:  H, 7 . 7 .  
. I fethyl 2- inden~/acrtate  (ah I). h mixture of 13.6 g. of the. 

foregoing ester, 12.8 g. of .\~-l)roriiosucciiiirnide and 125 nil. 
of c-arlioii tetr:ichlorid(b \vas rrfluxed for '30 inin., filtcrctl, 
nntl cwiicwitr:ttcd. The reyidiit' \vas rc:fl\isc:d for 2 hr. with 
15 nil. of pyridinr :md 40 nil. of 1)c~iizenc~. 'The s o l ~ ~ t i o ~ i  \Y:IS 

w:ishvtl i t  it11 cl i l r i t c .  hydrochkoric. ac id  :~nd a; i tcsr  :ill<{ o o r i c w  
t r : i td j  : i i i d  the prutl(irt tlistilleti in  uucuo, b.p. 95-9f i "  
(0.01 i i i i i i .  j : 2  nJI?,'  1 .5-141. \-iyld, 1 1  g .  CSO(;i:). 

. I n c t i .  C:11rtl. for ~ l ~ H 1 2 (  ).: ('. ?t i . ( \ :  TI, (j.4. Found: c', 
i t i . 8 :  11, (i.3. 

2-lndeu!/lucetic mid (I) ,  ol,taincd I J ~  :ilkalinc hydrolysis 
of the wter, \vas rcrryst:illizcd froin nitromethane and 
melted at 12.i0( lit.,* m.p. ]I( \ -1  15'); > icld, practically quan- 
tit at i ve. 

.Anal. Calcd. for CllHI0U2: C, 75.!J; H, 5.8. Found: C, 
75.9; H, ,%9. 
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