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TABLE I 
SUBSTITKTED 2-BENZYL-3-DIALKYLAMINO.4LKYLlNDENES 

xo. Ri 
1 H  
2 H  
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6 H  

7 H  
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10 OCtiJ" 
11 C I C  
12 H 
13 H 
14 H 
15 H 
16 11 

17 11 

18 li 
19 H 
20 H 

Kr 
H 
H 

H 

H 

H 

H 

H 
€I 

11 

I I  
H 
4-OCzHs 
4-c1;3 
4x1 
I.N(CH8) 
4- i: 

I-I' 

4-CHs 
% C H I  
4-OCHa 

Crystn" Mp,  ---Calcd, %--- -- Found, %- 
R3 solvent O C  Formula C H S C I C H N  

CHrCHrN(CHa)z A 214-216 CzaHaN'HCI 76.5 7.71 4 .46  11 3 7 6 . 7  7 . 7 2  4.50 
CHKH?N(C,Hs)? B 154-155 C~2HziKjHCL 77.3 8 .25  4.09 10.4 77.6 8 .21  4 .20  

CH,CH,Ng A 232-235 C22H25N'HCI 77.7 7 .71  4 .12  10 .4  7 7 . 4  7.50 4.10 

CH,CHINnO C 244-246 Cr?Hns?;O.HCI 74.2 7.36 3 . 9 4  10.0 73 .9  7.34 4 . 2 2  
L' 

C 250-253 CmH2iN. HCI 7 8 . 0  7 .98  3.96 10.0 77.6 8 07 4.13 

CHtCHs .H)CHN(CHd?  A 172-1Tib C?IHXN.HCI  76.9  7 99 4 27 1 0 . 8  76.6 7 98 4.18 
196- 198* 7 6 . 6  7.93 4.09 

CH?CH.CHrS(CHa)? B 161-162.5 C O I H ? ~ K , H C I  76.9 7.99 4 .27  1 0 . 8  76.5 7 . 9 4  4.23 
C H i C ~ ~ ( C H 3 j C ~ I ? N ( C H 3 ) ?  C 190-191 CYH?;X.CC:H?O~ 72.9  7.39 3.54 73 .1  7.45 3.38 

D 220-220.5 

E 161-165 
1.' 198-199 
G 178-179 5 
13 154-157 
H 210-212 
E 168-171 
B 18CL183 

A 243-245 

63.9 6 .51  5 . 3 2  

70.6 7 .34  3 .29  
66 .9  6 .56  3 . 2 6  
74 .7  8 .36  3.63 
64 .8  6.09 3.02 
69 .0  6 .65  4 . 0 2  
71.2 7.82 6 .39  
72.4 6.99 4.22 

74 .3  7.32 3 . 7 7  

8 4 . 1  6.47 5 . 3 1  

70 4 7 . 3 4  3 . 4 1  
8 . 3  66 .8  6 .73  3.22 
9 . 2  74 .8  8 .53  3 .55  

64 .9  6 . 1 1  3 .06  
20 .4  68.7 6.45 4 .33  

10.7 72.1 6.77 4.49 

9 . 5  74 .6  7 .09  3 .89  

7 1 . 0  7.96 6.36 

CHGHrS(CHs)r .  13 197-l9Y CriHr&.HCI 76.9 7.99 4.27 10 8 76.5 8.00  4.33 

Cl 
11.3 
10.5 

10.4 

9 . 9  

10.1 

10.8 
10 6 
1 0 . 9  

8 . 2  
9 .3  

20.5 

i 0 .6  

9 . 4  

10. 7 
CHrCHrN(CH8)r A 226-228 C P I H ~ ~ K .  HCI T6.9 7 .99  4.27 10.8 77.1 8.16 4.33 1 0 . 8  
CHyCHrX (CHI) 2 J 168-171 CnHzs-L'O.HCI 73.3  7.62 4.07 10 .3  7 3 . 1  7.79 4 . 1 0  10 .5  

(1 A, i-PrOH; B, i-PrOH-petrolenm ether (bp SO-SO"); C, EtOH; I), EtOH-HyO: E, MeCOEt; F, 1IeOH; G, EtOH-1IeCOEt; 
This substituent caii be a t  position 5 or 6 ;  solubility H, H?O; J, EtOH-beiizerie-petroleum ether. 

probably determines which tautomer crystallizes from solution. 
Two isomers were isolated. 

TABLE I1 
SCBSTITUTED ~ - B E ~ Z . ~ L - ~ - I N D A S O N E S  

R, q $ C H + i 2  0 

Crystn --Calcd, %-- --Found, %- 
R? solvent u p ,  " C  Formula C €1 C H 

H EtOH 132-134 C:iIII1Oz 81.6 5.64 81 . 4  .i.63 
, 0 . 3  4.38  I1 Beiizeiie-EtOH 158-1.59 ClSH1,ClO i.,..i 4.3,; 

EtOH 123-124, .i CiBHifiO2 81 .8  6.10 81 .8  6 .20  OCJIj 
CF, AcOEt 181-183 CiiIIiiFaO T0.8 3 .83  70.8 3 . 7 7  

- -  *- 

iridarioiie was obtairied by cyclizat'ioii of diberizylacetyl 
chloride6 or by reduction7f8 of 2-benzal-1-indanone (111, 
R = H; Ar = C,sHJ. 2-Benzal-1-indanone could also 
be reduced direct'ly to the indanol, either by LiAlH, 
which afforded a 90% yield or, in low yield, by catalytic 
(Pd-C) hydrogenation. 

The latter route offers t'he possibility of a general 
syiithesis, since 2-beiizaliirdariones, substituted in either 
of the aromatic nuclei, caii be readily prepared by base- 
catalyzed coiiderisation between a substituted 1- 
indanone arid a berizaldehyde.g~'O The reduction of 
the subst'ituted 2-benzal-1-indanones (Table 11) was 
effected, however, in two stages, since the poor solubil- 
ity of these compounds in ether rendered direct reduc- 
t'iori by LiAlH, inconvenient. Partial catalytic hy- 

(6) H. Leuchs, J. K u t k e ,  and E. Gieseler, Ber., 46 ,  2200 (1913). 
( 7 )  N. H. Cromaell and R. P. Ayer,  J .  A m .  Chem. SOC..  83, 133 (1960). 
( 8 )  n'. H. hiills and A.  T. Akers, J .  C h e n .  Soc., 127, 2475 (1925). 
(9) h-g. PI]. I3uu-lIoi and xx. L). S i iony ,  i h i d . ,  2225 (1Y52). 
(10) P. Pfeiti'er and E.  A l i l r ,  B u . .  TlB,  272 ( IY38) .  

drogeriatioii gave the 2-benzyl-l-indarioIies (Table 111) 
arid hydride reduction of these afforded the P-benzyl-l- 
indariols (Table IV) which, upon dehydration, yielded 
t'he 2-benzylindenes of Table T T .  

Hydride reduct,ion of ketones may lead t,o isomeric 
products according to whether t'he reaction is under 
steric-approach (kinetic) control or product-develop- 
merit, (thermodynamic) control. l1  Steric-approach (wn- 
trol in the reduction of 2-benzyl-1-iiidanorie would lead 
to cis-2-benzyl-1-indanol. 111 practice, hydride reduc- 
tiori afforded a mixt'ure of the cis arid trans isomers. 
The latter tended to  predominate and could be isolated 
by crystallization. The structural assignment to cis- 
and trans-2-benzyl-1-indariol (V, R = H; Ar = CeHJ 
was verified in the following way. The reductive 
Grignard procedure of Noller and Hilnier12 afforded 

(11) TV. G. Dauben, G. J .  Fonken, and D. 9. N o y e ,  J .  A m .  Chem. Sac., 
78,  2579 (1956); .i. H. Beckett, N.  J. Harper, A .  D. J. Balon, a n d T .  H. E.  
Watts,  Tetrahedron, 6 ,  319 (1959). 

(12) C. R.  Noller and F. B. Hilmer, J .  A m .  Cliem. Sac., 54,  2503 (1932). 
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I I I  c1rder to rcducc thc iiuniber of synthetic stages, 
home of the substituted 2-benzyliiideries were prepared 
t)), dehydratioii of the appropriate 2-beiizyl-"indwnols 
(XI). These mere synthesized from 2-indanone (X) 
arid the corresponding benzyl Grignard reagent 
(Scheme 11). This route is not entirely satisfactory 
berause of the instability of 2-indarione which readily 
dimerizes to 1-(2-hydroxyiiidaIi-2-y1)-2-indanoiie; the 
latter may then react with the Grignard reagent. 
Thus, 2-benz~l-l-(2-hydroxyiiidan-2-yl)-2-irid~iiol 
(XII) vas  isolated from the reaction of X with benzyl- 
magnesium chloride (similar observations have recently 
been made by Campbell arid Heller14), and the reaction 
of X with p-methoxyberizylmagnesium chloride pro- 
duced a complex mixture of products. The identity of 
XI1 was supported by its Iimr spectrum. 

SCHEME I1 

AiCH.MgCI 

0 OH 
x XI 

IV ( R =  H )  rw] 
PhCH-MgCI \ 
a?j-p 

HO 
PhCH? 

XI1 

?-(%-Pyridylmethyl) -2-indanol, which mas synthesized 
from 2-pyridylmethyllithium and 2-indanone, could iiot 
be dehydrated under a variety of conditions. An iso- 
meric 2-indariol, 1-(2-pyridylmethy1)-2-indanol, has 
been reported15 to be similarly resistant to dehydration. 

The synthesis of some related benzylindenes was also 
investigated. 2-Benzyl-3-methylindeiie (XIII), re- 
quired for the synthesis of 2-benzyl-l-(2-dimethylarnino- 
ethyl)-3-methylindene, was prepared from 2-benzyl-l- 
indanone and methylmagnesium iodide. Although 
previously reportedI6 as an oil, a solid was obtained. 
Sirice there was the possibility that  the intermediate 
1-methyl-1-indanol could undergo exocyclic dehydration 
to produce 1-methylene-2-benzylindarie (XIJr), the 
structure was established from the nmr spectrum. 
I t  contained signals from two benzylic (T 6.22),  two 
methyleriic (doublet centered a t  T 6.52). and three 

sulted, however, i n  the fonnatioii of ;I mixture o f  :tniitics 
which could riot be resolved. 

3-Benzylindetie (XT'), required for the syiithesis of  
l-benzyl-3-(2-diethylami1ioethyl)i11de1ie, was prepared 
by dehydration of the crude carbinol resulting from the 
Grignard reaction between 1-indanone aiid betizyl- 
magnesium chloride. This procedure, which has beeii 
reported" to give 1-benzalindane as an oil, produced a 
mixture from which both 3-benzylindene and l-benzal- 
iridarie (XT'I) were isolated as solids. The identity of 
1-benzalindane was confirmed by iridependerit synthesis 
(327, yield) from 1-indanone and benzaltriphenyl- 
phosphorane using the conditions described's by Wittig 
for the preparation of tmns-stilbene. A similar synthe- 
sis under different reaction conditions has since been 
reported to give a 9% yield of l -benzal inda~ie .~~ A 
trans corifiguratiori for the I-benzalindane was estab- 
lished by the ultraviolet absorption spectrum which 
showed the long-wavelength band a t  280-330 nq with 
vibrational peaks characteristic of the trans-stilbene 
chromophore ("A" barid2'J). The isolatioii of both 
3-benzylindene arid 1-benzalindane from the Grigriard 
route further illustrates the difficulty in predicting 
whether tertiary 1-indanols yield exo or eiado double 
bond containing products on d e h y d r a t i o i ~ . ~ ~  

Reaction between 1-chloro-2-diethylaminoethane and 
the anion derived from 3-benzylindene occurred readily, 
but only a small quantity of pure product could be 
isolated. I t s  structure (XVII) follows from the iimr 
spectrum which contairis a signal integrating for only 
one vinylic proton (doublet centered a t  T 3 . 5 7 ) ,  thus 
distinguishing it from the alternative l-benzyI-l-(2- 
diethylaminoethy1)indene structure (XT'III). The 

XVII XVIII 

I 

CH2CHLNEtl R 

methyl protoris (t(rip1et of triplets centered at  7 7.87) x IX xx 
and showed 110 evidence of a signal from a vinylic 
proton, thus coilfirming structure XIII. L41kylatiori of 
the :mion derived from 2-benzyl-3-methylindene re- 

( l i )  .I. h. Plentl and 11. T. Bogert, ibid., 63, 989 (1941); .I. G. Anderson 
and E, J, Coales, ibiii,, 77,  4617 (19jjj,  

(18) G .  \Vittig and \\-. Haag, C/iem. Ber. .  88 ,  1fi~1 (1955). 
(19) G. \\'irechard and C .  E. GriBen, .I. Ory.  Chum., 29, 233.5 (1964). 
(20) R. S .  Beale and E. 11. F. Roe, J .  Chem. S v c . .  2 i 5 5  (1953). 
(21) H. ;\limed and N. Campbell, ib id . ,  411.5 (1960): 

(14) S. Campl~PII and 11. G .  Heller, J .  Chem. Soc. ,  3006 (1962). 
(15)  J .  Ssm, .J. N .  Plampin, and I). \V. .Ilwani, J .  Org. Chem.,  27, 4513 

(16) R.  -1. Harnes and  11. 1). Ileitclirnan, J .  A m .  Chern. Svc., 76, 5430 

D. 11. Lynch and 
\V. Cole. .I. 078. Chem., 31, 3337 (1966); G. Jones and \V. J .  Rae, Trtrn- 
h e d r o n ,  22,  3021 (1966); F. ]jell and J. Syansuick. J .  C h e ~ r ~ .  Soc., Sect. C .  

( l Y 6 Z ) .  

(1954). 1887 (1966). 
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the corresponding indanones of Table 111. 6-Chloro-l-indanone27 
(mp 78-80'), 6-met,ho~y-l-indanone~~ (mp 108-109°), and p- 
ethoxyben~aldehyde~~ (bp 74-78" (0.05 mm)) were prepared 
by literature procedures. 

p-Trifluoromethylbenzaldehyde was synthesized from p-tri- 
fluoromethylphenylmagnesium bromide and triethyl ortho- 
formate. The latter (66 g, 0.45 mole) was added during 10 min 
to the Grignard reagent prepared30 from p-bromobenzo trifluoride 
(82.5 g, 0.37 mole) and Mg (9.9 g, 0.41 g-atom) in ether (300 ml) 
a t  35". The mixture was heated under reflux for 16 hr, and the 
ether was distilled. Ice (130 g)  then 6iY HC1 (370 ml) were added 
and, after the mixtiire had been heated under reflux for 2 hr to 
hydrolyze the acetal, it was st,eam distilled under K2. The distil- 
late was extracted with ether, and the extracts were distilled 
iinder reduced pressure in a N2 atmosphere to  yield the prodiict 
in 4 9 7 ,  yield (31 g)  as a colorless oil, bp 69-70' (15 mm), ~ * O D  

1.4630 (lit.30 n Z 0 ~  1.4630, 40% yield). 
2-(p-Chlorobenzyl)-l-indanone (IV, R = H ;  Ar = p-ClCaHa). 

-A solution of magnesium methyl carbonate31 way prepared by 
bubbling dry COX for 2 . 3  hr iiito a suhpeiisioii of frebhly prepwed 
niagiiesiuni methoside (130 g, 1.3 moles) iii dry I)lIF (400 ml) 
iiiitil the solid had disholved. 1-Indanone ( . iO g, 0.38 mole) was 
added, and the mixture wa, heated a t  103" for 1.5 hr. p-Chloro- 
benzyl chloride (YO g, 0.56 mole) was then added, and the mixtiire 
was stirred at  90' for 9 hr, then acidified with 10 A\- HC1 (350 ml) 
and heated for :5.5 hr to effect decarboxylation. The mixture 
was cooled, and the lower aqueous layer was extracted twice 
wit,h benzene. These extracts were combined with the organic 
layer and washed siiccessively with water and aqueoiis KaHCOI. 
dried (K,C08), and concentrated. Ilistillation of the residue 
afforded the prodiict (60 g), bp 180-190' (1 mm), which, after 
crystallization from benzene-petroleum ether (bp 60-80°), was 
obtained as colorless prisms in 52% yield (51 g), mp 78-80.5" 
(lit.Z2 mp 76-77') (see Table 111). The structure was confirmed 
by rediiction to 2-(p-chlorobenzyl)-l-indanol which, on de- 
hydration, afforded 2-(p-chlorobenzyl)indene identical with that 
obtained by dehydration of 2-(p-chlorobenzyl)-2-indanol (below). 
trans-2-Benzyl-l-indanol(V,R = H; Ar = CeHb). Method A. 

LiAIHa Reduction of 2-Benzyl-1 -indanone.-2-Rerizyl-l-iiidaiione 
1156 g, 0.7 mole) in 300 ml of dry ether was added slowly to 
IiAlH? (7.4 g, 0.2 mole) ill ether (400 ml) at  a rate which 
maintaiiied gentle reflux. The mixture was stirred overnight, 
poured onto ice, and acidified with dilute H2S04. The ethereal 
layer was dried and concentrated to give the product which, 

allizatioii from petroleiim ether, had mp 97-100' : 
1). The compounds of Table I T  were synthesized 

in a similar manner. 
NaBHa Reduction.--SaRHa (3.21 g, 0.085 mole) 

in 'LO ml of water was added dropwise to 2-benzyl-1-indaiione 
(61 g, 0.28 mole) iii methanol (100 ml) with cooling to maintain 
the mixture a t  20-25". The mixture was further stirred for 1.5 
hr, then diluted with water (100 ml) arid extracted with ether. 

ethereal extract was concentrated and the residue was 
tallized from petroleirm ether (bp GO-80") t o  give 54.5 g 

(87C.i) of a mixtiire of the cis- and trans-indanols, mp 68-70". 
Three fiirther crystallizations afforded 10.1 g of the pure frans- 
isomer as silky needles: mp 103-103.3" (1it.j mp 104-105O): 
iimr (CllCl3), T 7.84 (singlet,, OH), 7.70-6.75 (complex, methyl- 
enic), 5.12 (broad doublet, J = 6 cps, HCO), 2.83-2.6 (complex 
aromatic) in the ratio 5.85: 0.94: 9. 

rlnal. Calcd for C16H160: C, 83.7; H, 7.19. Found: C, 85.5: 
IT, 7.14. 

Method C. Catalytic Hydrogenation.-2-Benzyl-l-indanoiie 
( 2 . 2 3  g, 0.01 mole) i n  ethanol (50 ml) at 50' wan shaken with H2 
a1 atmospheric pre3sure with 0.05 g of 10yc Pd-C for 4 hr. Re- 
I I U J V ~  of the catalJ-ht arid conceirtration yielded the indaiiol 
coiitamiiiated with about 10-15Vc of the ketone. 

LiAlH, Reduction.-2-Benzal-l-i11dan~~ne (6 g, 
0.0%7 mole) i n  a Hoxhlet thimble was huspeiided in a flask con- 
taiiiiiig I,iA1TT4 (1.04 g, 0.027 mole) and ether (100 nil) under 
reflux, :tiwiiged h o  1 h:tt ihe refluxiiig solvelit dripped through the 

Method B. 

Method D. 

(27 )  R.  Seka and TV. Kellermann. BP i... 76B, I730 (1942) .  
(281 TV. H. . J o h s o n  and TT'. E. Shelberp, J .  .{mi. C I ~ P ~ .  ,So,-., 67, 18% 

(19451, 
129) .i. Hiliie-heimer. .I lonuts/i . ,  22 ,  497 (11)OI). 
1.30) R.  Filler and H. Novar, .I. O r g .  Chem., 25,  733 ( lY60) .  
(31) 31. Stiles and H. L. Finkbeiner, .I. A m .  Chem. Soc.,  81, 505 (1959). 
( 8 9 )  11. K. Kevil l ,  E. L). \\'eiler, and N.  H. Cromuell, i b X ,  88, 448'3 

(19titij. 

thimble. After all the solid had been extracted ( 5  hr), the mix- 
ture was poured onto ice and acidified with dilute H2SOa. The 
ethereal layer was dried and concentrated to give trans-2- 
benzyl-1-indanol (5.4 g)  which, after one crystallizat,ion from 
petroleum ether, had mp 98-100'. 

Isomerization.-cis-2-Benzy1-l-indanol ( 1 g) and 
NaH (0.3 g) were heated together for 16 hr in 25 ml of refluxing 
toluene under Xp. The mixture was cooled, washed with water 
(10 ml), and concentrated. The oily residue was triturated with 
pentane ( to  remove the paraffin oil), then crystallized from 
petroleum ether to give trans-2-benzyl-1-indanol, mp 102.5-104", 
0.,5 g. Similar treatment of trans-2-benzyl-1-indanol gave a 
ioc; recovery of the trans isomer (after recrystallization). 

ris-2-Benzyl-l-indanol.-2-Reiixyl-l-iiidaiio1ie (44.5 g, 0.2 
mole) in dry ether ( 7 0  ml) was added dropwise during 30 min t o  
isobiit)-lniagiieaium bromide [from isobutyl bromide (41.1 g, 0.3 
mole) and 11g (7.30 g, 0.3 g-atom)] i n  120 ml of dry ether with 
stirring and cooling to maintaiii the temperature a t  0". The 
addition of each drop produced a traiisient yellow color, but the 
iwction solution remaiiied cleai,. The cooliiig bath was theii 
removed. After 30 min, a deiise white precipitate formed, aiid 
P-methylpropane was evolved. The reactioii mixtiire wah heated 
iiiider reflux for 30 miii and dilLited with ether to prodiice a 
fliiid sliirry. The whit,e precipitate was filtered, decomposed 
with satiirat,ed aqueous KHaC1, and extracted three times with 
ether. Concentration of the dried, ethereal extract afforded 
the product which, aft,er crystallization from the minimiim of 
petroleum ether (bp 60-80") and recrystallization from benzene- 
petroleum ether (1:3), was obtained as silky needles: mp 81- 
82..i"; yield 15.3 g (38%): nmr (CI>C13), T 8.23 (singlet, OH), 
i.*i0-6.8.5 (complex, methylenic), 5.08 (broad doiiblet, J = .i 
cps, HCO), 2.85-2.6 (complex, aromatic) in the ratio 0.97:4.92: 
0.92:9. Admixture with the trans isomer depressed the melting 
point by 10'. 

.Anal. Calcd for C16H160: C, 86.7: H, 7.19. Found: C, 85.4; 
H, 7.06. 

The identity of the product was confirmed by its dehydration 
in  concentrat,ed HC1-ethanol (1 : 6)  to 2-benzylindene (melting 
point and infrared spect,riim identical with those of material 
obtained from the dehydration of trans-2-benzyl-1-indanol). 

2-Benzyl-2-indanol (XI, Ar = CRH3).--2-Iiidaiioiie33 (25 .6  g,. 
0.2 mole) in dry benzene (100 ml) was added to benzylmagnesium 
chloride [from benzyl chloride (37.8 g, 0.3 mole) and l I g  (7.1 g,, 
0.3 g-atom)] in 150 ml of dry ether a t  0'. The mixture was re- 
fluxed for 5 hr, then poured onto saturated NHaCl and ice and 
filtered. The filtrate was extracted with ether, aiid the extracts 
were dried and concentrated to give 33.4 g of a solid which, after 
crystallization (charcoal) from petroleum ether (bp 60-80°), 
had mp 70-73". Fractional crystallization ("triangular method") 
from petroleum ether (bp 40-60') gave 28.1 g (63$) of 2-benzyl- 
2-indanol as colorless needles, mp 82-83.5" (lit.14 mp 82") ,  and 
2.4 g (6.7% yield) of 2-benzyl-l-(2-hydroxyindan-2-yl)-2- 
indanol (XII)  as colorless microprisms which, after crystallization 
from benzene-petrolenm ether 1bp 80-lOO"), had mp 159.5- 
161.5' (lit.14 mp 160'). 

dna l .  Calcd for C16H1& (XI ) :  C, 83.7: H, 7.19. Found: 
C, 83.6; H, 6.95. Calcd for C2;Hq402 ( X I ) :  C, 84.2; H, 6.79. 
Found: C, 84.0: H,  6.88. 

Nmr (CL)C&) of 2-benzyl-2-indanol showed T 8.19 (singlet, 
OH), 7.05 (quartet, J = 16 cps, indane methylenic), 7.0'2 (siiiglet, 
benzylic), 2.82 and 2.69 (singlets, aromat.ic) in the rat,io 0.9: 6.0: 
8.9. 

Nmr (CUCl,-D20) of XI1 showed r 7.08 (singlet,, beiizylic), 
7.01-6.75 (complex, methylenic), 6.63 (singlet,, lone indanyl 
proton), 2.85-2.70 (complex, aromatic) i i i  the ratio 1. 

In ail analogous manner, the followirig componi 
thesized from the appropriate Grignard reagents. 

et her). 

74.6: IT, 5.83. 

Method E. 

2-(p-Chlorobenzyl)-2-indanol, nip 143.5-145' (petroleum 

Anal. Calcd f o l ,  CI,TTi,CIO: C, 74.3: TI, 5.84. Foiund: C, 

2-(p-Fluorobenzyl)-2-indanol, nip 1 10G' (petroleum ether). 
A t ~ a l .  Calcd for C ~ , l I T l $ Y ) :  C, 7 $  11, 6.25. Fouiid: C, 

79.3: H, G.1S. 
2 4  p-Methyl- and 2-(o-methylbenzyl)-2-indanol, which were 

o1it:tined as oils, were tlistilled ailti theii dehydrated to  the (wrre- 
sponding irideiies without further characterization. 
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yielded t,hree fractions (if  bp (0.3 mm) 79-91, 134-142, and 
14.i-l.iX". The second fraction was redist'illed [bp 132-136' 
(0.3 mni), 31 g] arid then crystallized from pentane a t  -40" ta 
afford pure 3-benzylindene as colorless prisms, mp 31.5-33" 
(lit.3' mp 38-34'), yield 27.1 g (277,). 

The last fraction solidified in the condenser and was recrystal- 
lized fi,oin petroleum ether to yield 15.2 g ( 15y0) of colorless, 
prismatic needles, mp 75-77', identified as trans-1-benzalindane. 

trans-1-Benzalindane (XVI).-Benzyltriphenylphosphonium 
c:liloride (45 g, 0.11 mole) was added to sodium ethoxide (from 
2 .3  g, 0.1 g-atom of Xa) in 250 ml of dry ethanol under S,. 
1-Indanoiie (13.2 g, 0.1 mole) was then added to the yellow solu- 
tioii. The reaction mixture was stirred at  20" in the dark under 
Sp for 60 hr, poured into 250 ml of 107, aqueous HBr, and filtered. 
The buff-colored reaidiie ivas washed with 1: 1 ethanol-wat'er and 
crystallized (after being treated with active charcoal) first from 
ethanol, then from petroleum ether (bp 60-80") t o  afford XTI, 
mp i.j-76.>0 (lit.ls mp 73-74.5'), yield 6.6 g (32%). 

Anal. Calcd for C16H14: C, 93.2; H, 6.84. Found: C, 93.4; 
11, 7 . 0 2 .  

The iiltraviolet spectrum (typical trans-stilbene absorptions) 
had A:,"," 229 mg (log E 4.12), 236 (4.06), 244 (3.79), 275 (infl), 
284..i (4.31), 296 (4.34), 306 (infl), 317 (4.46), and 331 (4.29). 

2-(Indan-1'-y1idene)-1-indanone (0.2 g) crystallized from the 
ethanolic mother liquor, and, after recrystallization from petro- 
leiim ether, had mp 142-144' (lit.35 mp 142"). 

I (  3)-Benzyl-3( 1)-( 2-diethylaminoethy1)indene Hydrogen Oxa- 
late (26).-Y-Heiiz3.linderie (20.6 g, 0.1 mole), NaH (4.45 g, 0.1 
mole), and dry toluene (200 ml) were heated under reflux for 6 
hr under X?. Then, 1-chloro-Zdiethylaminoethane (from 0.14 
mole of hydrochloride) in 50 ml of dry toluene was added to the 
resulting suhpension of bufi solid sodium derivative. Reaction 
was rapid arid exothermic, and a white precipitate formed. After 
being stirred under gentle reflux for 12 hr, the mixture was 
extracted with dilute HC1, and the amine was isolated in the 
iisiial manner. Distillat'ion in vacuo yielded 19 g of pale yellow 
oil, bp 1;s-178' (0.4 mm), which, with oxalic acid in ethanol, 
aftorded 6.1 g (15%) of the hydrogen oxalate after dilution with 

tallizations from wat,er furnished the product, 
nip 130-143". 

--lnaZ. C a l d  for CpZH,,S.C2H204: C, 52.9; H, 7.39; N, 3.54; 

( 3 4 )  I t .  \Yeissgerl)er, Ber., 44, 1436 (1911). 
(35) F. S. Kipping, J .  Chem. Soc., 66, 480 (189.1). 

acid equiv, 198. Foulid: C, i2.8;  H, 7.45; N, 3.80; acid eqiiiv, 
196. 

The ultraviolet absorption spectrum showed several low- 
intensity maxima a t  292-330 mp which suggest the presence of 
1% of an impurity containing a 1-benzalindane chromophore: 

257 mg (log E 3.95), 282 (2.47), 292 (2.46), 303 (2.44), 313 
(2.42), shoulders a t  296 and 330; nmr (DlO a t  7 5 O ) ,  7 8.55 (trip- 
let,, CHI), 8.0-6.0 (complex, aliphatic), 3.57 (doublet, vinylic), 
3.1-2.2 (complex, aromatic) in the ratio 5.9: 11.4: 1.1:9. 

l-Benzal-3-(2-diethylaminoethyl)indene Hydrochloride (27) 
-Indene (87 g, 0.75 mole) was treated with S a H  (33.6 g, 0.75 
mole) in dry 1)MF (650 ml) at 20" under K2. After 2.5 hr, 1- 
chloro-2-diethylaminoethane (from 344 g, 2 mole of hydrochlo- 
ride) in 250 ml of dry toluene was added. After being stirred at 
40-50' for 15 hr, the mixture was diluted with water (750 ml), 
and the toluene layer was separated, washed with water, aiid 
extracted with 5 X HC1. 3-(2-Diethylaminoethyl)indene, which 
was isolated by basification of the acidic extract, was distilled 
twice in uacuo and obtained as a colorless mobile oil (62 g, 39'5), 
bp 148-150" (0.2 mm), n21u 1.5356 [lit.3 bp 140' (0.4 mm)] .  

Anal. Calcd for C15H21n': C, 83.7; H, 9.83; S, 6.51. FOLII I~ :  
C, 83.6; H, 9.Y.i; 3, 6.48. 

To 3-(2-diethylaminoethyl)indene (10 g, 0.046 mole) and benz- 
aldehyde (5 .35 g, 0.05 mole) in 100 ml of ethanol was added 
ethanolic NOH (83 ml containing 3.85 g, 0.068 mole). The mix- 
ture was stirred a t  21' for 4 hr, then concentrated to 50 ml, 
diluted u-it'h water (100 ml), and extracted with ether. The ether 
riolution wa,s extracted with 5 S HC1, and the acid extract was 
basified to liberat,e the oily amine (13.4 g) which was converted 
t'o the hydrochloride. -4fter recryrtallization from 2-propanol- 
ether, i t  was obt,ained as bright yellow needles: mp 189-191"; 
yield 11.8 g (is%); 240-242 mp (log E 3.96), 283-284 
(4.12), and 341 (4.17). 

Anal. Calcd for C2~Hp5K~HC1: C, 77.7: H, i.71; S, 4.12; 
C1, 10.4. Found: C, 77.9; H, 7 . 8 i ;  S, 3.93; C1, 10.4. 
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Sympathetic Nervous System Blocking Agents. 111. 
Derivatives of Ben~ylguanidinel-~ 
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;i series of 23 derivatives of benzylguanidine and related compounds was synthesized and iiivestigateJ for 
sympathetic nervous systen blocking activity by their effect on the nictitating membrane of the nnanesthstized 
cat. Selected members were also screened for hypotensive activity in the anesthetized cat by the intrzven3us 
route. The most' active compounds, p-trifluoromethylbenzylguanidine sulfate (Table I, 14) and a-methyl-p- 
ti~ifluoromethylbenzylgiiaiiidine sulfate (23), were subjected to extensive pharmacological evaluation. Both 
effectively lower the blood pressure in both renal and neurogenic hypertensive dogs. Compmnd 23 is iiotable 
for its lack of side effects. 

'I'hc first tivo drugs fourid capable of blocking the treatment' of hypertension, were guanethidine4 (I) 
and bretylium tosylate5 (11). 

Inevitably the attractive possibility of combining 
the o-bromobenzyl port'ion of bretylium with the guani- 
dine moiety of guanethidine was undertaken by 
medicinal chemists. Boura, et a1.,6 was the first t o  

s>mpathetic nervous system without concomitantly 
k)locliing the parasympathetic system, t'hus making 
them superior to the ganglionic blockiIig agents for the 

(1) ~'aper I :  . I .  1 1 .  s ~ i o r t  and C .  ~{iermacher,  J .  ~ h u m .  sei.. 61, 881 

(2) €'a!)m 11: J. 11.  Sliort. 11. Hierrnacher, D. .I. Dltnnigan, and T. D. 
Letli, J .  . l f e d .  Chem., 6, 275 (1963). 
(:O Presented before the Ilix-i$ion of 1Iedicinal CheInistry a t  tlle 153rd 

4ati'irlnl Meeting of the .imericun Cl~ernical Society, 1Iiarni Deacli, Fla., 
.IjiriI 1L)UT. 

report compounds of this sort. The most active mem- 
(4) R. A .  Ahamell, R.  P. M u l l ,  and A .  J .  Plurnmcr, Expertent la ,  15, ?6i 

(1959). 
( 5 )  -2. L. A.  h u r a  and .i, F. Green, Brit. .I.  Pharmiicol..  14, 836 (IC!:!>) 
(6) A .  L. A .  I3oura. F. C .   cop^). .I. F. Green. 13. F. Horlson, G.  I<. RuIfcII, 

( I!) 62) , 

AI. F. Siin, and E. \I-alton, 'Vulure, 191, 1312 (1961). 


