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vent. The residue was treated with 50 ml. of A" hydrochloric acid 
and the aqueous solution was extracted with ether. The ether 
layer was discarded. The aqueous layer was made alkaline by 
the addition of 15 ml. of 5 A* sodium hydroxide and the organic 
base was extracted into ether. The ether layer was washed with 
water, dried over magnesium sulfate and distilled. A low-boiling 
forerun was discarded and (—)V was collected at 144-448° (0.0,8 
mm.). The yield was 4.6 g. (57%), n-bD 1.562, [«]2 5D — 1:5.3°. 

Anal. Calcd. forCisH^Xa: C, SO.5; H, 9.0; X, 10.4. Found: 
C, 80.1; H, 8.9; X, 10.7. 

( + )-N2-Methyl-N1-phenethyl-N1-phenyl-l,2-propanediamine 
(V).— A mixture of 25.4 g. (0.1 mole) of ( + )I, 200 ml. of 90r< 
ethanol and 1.5 g. of 10',/ palladium-on-carbou catalyst, was re
duced and treated with 12 g. of phenylacetaldehyde as described 
for the ( — Venantiomer (V). The yield of product, b.p. 148- 1 52° 
(0.05 mm.), n25i> 1.564, [ apD + l:i.8°, was 60 ' , . 

Anal. Calcd. for C^H^X,: C, 80.5: H, 9.0; X, 10.4. Found: 
C, 80.5; H, 9.3; X, 10.5. 

( —)-N2-Methyl-N'-phenyl-l,2-propanediamine (IV).—The 
forerun from the distillation of the above reaction product was 
redistilled and the portion which distilled at 88-92° (0.1 min.i 
was collected, M25D 1.543, [«]2=D -29 .8° . 

Anal. Calcd. for C'10H16X;: C, 73.1: H, 9.8; X, 17.1. Found: 
(', 72.8; H, 10.2; X, 17.0. 

(+)-N-[2-(Methylphenethylamino)propyl]propionanilide (III;. 
—A mixture of 1.8 g. of (-)-N2-methyl-N2-phenethyl-N1-phenyl-
1,2-propanediamine and 5 ml. of propionic anhydride was heated 
on the steam bath for 2 hr. and distilled. ( + )III was collected 
at 100- 165° (0.1 mm.), n25D 1.544, [a]25D +25.2.° 

Aval. Calcd.forC^HogXoO: C, 77.7; 11,8.7; X, 8.6. Found: 
C, 76.9; H, 8.6; X, 8.7. 

A previous paper- in this series described the prepara
tion of a number of compounds derived from dibenzo-
[a,d][l,4]cycloheptadiene (I). Other laboratories also 
have reported their investigations3 on these and closely 
related compounds. Because of the pronounced phar-

I II 

macological activity exhibited by many of the dibenzo-
[a,d][1,4]cyeloheptadienes it became of interest to ex
tend oui' investigations to the synthesis of related corn-

CD (;i) Paper III in this series: S. (). Winthiop, M. A. Davis, K. Uerr, 

.1. Stewart, and R. Gaudry, ./. Med. Pliarm. Client., 8, 1207 (1962); (b) De

partment of Chemistry; (e) Department of Pharmacology. 
(2) S. O.Winthrop, M. A. Davis, G. S. Alyers, .1. G. Gavin. R. A. Thomas, 

and R. Barber, ,/. Org.Chem.. 27, 230 0 962). 
f.'i) fa) M. Protiva. V. Ilnevsova-Seidlova, Z. S. Yeidelek. J. Jirkovsky. 

'/.. Yotava. and .1. Metysova, .1. Med. I'harm. Chem., 4, 411 (11)61); (b) !•'. J, 
Villani, ('. A. Ellis, C. Teiehman. and G. Biiro, ibid., 5, 373 (D)62); (e) E. I. 
Knjrelhardt, M. E. Christy, H. C. Zell, C. M. Dylion, M. B. Frecdman, and 
.1. M. Spramie, Ameriean Chemieal Sueiety , 141st Natl. Meetimr Abstrarls, 
March 26, 1062, 

( —)-N-[2-(Methylphenethylamino)propyl]propionanilide (III). 
Method A.--"(4-)-XT2-Methyl-N2-phenethyl-X>-])henyH,2-i)ri«-
panediainine was treated with propionic anhydride as described 
for i + i l l l . ! — Til was collected at 102'l06° (0.05 mm,', 
/r':'u 1.545, [ar;'i> -25 .9° . 

Anal. C'alcd. lorC'ojHjsXiO: C, 77.7; ,11,8.7: X, S.ti. Found-
(.', 7(5.7; H, s.s; X , s . . j : ll.u. 1.2. 

Method B.--A mixture of 3.0 g. of ^ + )-Xr-[2-(l)enzv-lmcthyJ-
amiiuOpropyi;-propionanilide hydrochloride and 10 ml. of V 
sodium hydroxide was shaken and the organic base was extracted 
into ether. The ether layer was dried over magnesium sulfate 
and concentrated to remove the solvent. The residue was mixed 
with SO ml. of 9 0 ' ; ethauol and 0.5 g. of 10', palladium-on-
carbon catalyst and reduced in a Parr hydrogenator under about 
3.099 kg./cm.-' of hydrogen. The reaction flask was opened, 1.08 
g. of phenylacetaldehyde and 0,5 g. of catalyst, was added and the 
reduction was continued for 20 hr. The catalyst was filtered off 
and the mother liquor was concentrated to remove solvents. 
The residue was dissolved in 20 ml. of A" hydrochloric acid, ex
tracted with ether and the ether layer was discarded. The 
aqueous layer was made alkaline by addition of S ml. of 5 A' 
sodium hydroxide and the organic base was extracted into ether. 
The ether layer was distilled and 1.-1 <i. (50 ' , > of i — t i l l , II'2!'\< 
Lot:!, bv!25i> — 25.2C, was collected at 160-165° i.0.1 nun. . 

Acknowledgment.—We wish to thank Air. L. 
Brancone and staff for the microanalyses and Air. W. 
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rotations. 

pounds derived from the homologous dibenzo [a.d ] [1,4 J-
cyclooctadieue ring system (II). 

Dibenzo [a.d ][] A ]cyclo6ctadien-5-one (VI) has been 
reported4 as an impure solid which was character
ized only as its 2,4-dmitrophenylhydrazone. Since the 
reported synthesis is rather lengthy and the final prod
uct was obtained in low yield, an alternative method 
was developed which gave the desired ketone more 
readily. o-Phthalaldehydic acid (III) was treated with 
phenethylmagnesium bromide to form 3-(2-phenethyl)-
phthalide (IV). Reduction with hydriodic acid and red 
phosphorus then produced 2-(3-phenylpropyl) benzoic 
acid (V) which underwent cyclodehydration with poly-
phosphoric acid to yield the ketone ATI as a solid which 
easily was purified and characterized. 

Attempts were made to synthesize 3-chlorodibenzo-
[a,d] [1,4]eyclo6ct:adien-o-one and dibenzo [a,d] [ 1,4.]-
cyclononadicn-o-one by a similar scheme to that de
scribed for VI. In both cases the syntheses failed at 
the cyclization step. Varying the reaction times and 

i 4) C. I). Gutsche, K. !•'. Jason, It. S. Coffey, aud II. E. Johnson, ./, ,t»i. 
CI: ill. Sue.. 8 0 , oTot i t l H o S ) . 

New Psychotropic Agents. l a IV. Derivatives of 
Dibenzo[a,d][l,4]cyclo6ctadiene 

STANLEY 0. WINTHHOP, l b M. A. DAVIS , l h .1". 11KKH,1C J. STEWART/'' AND ROGER (SAVORY 

Ayersl Research Laboratories, Montreal, (.'omnia 

Reeived September 1.',, 11)63 

A series of 5-dialkylaminoalkyl-5-hydroxydibenzo[a,dJ[l,4]cyclo6etadienes was prepared by treating di
benzo [a,d] [l,4]cyclooctadien-5-one with basically substituted Grignard reagents. The corresponding 5-
dialkylaminoalkyl- and 5-dialkylaminoalkylidenedibenzo[a,d 1 [] ,4]cyclooctadienes also were synthesized. 
Several of the compounds exhibited central and peripheral pharmacological activities similar to amitriptyline and 
other dibenzo[a,d][l,4]cycloheptadiene compounds. In general they were less potent centrally than amitripty
line and had less pronounced mydriatic effects. 
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TABLE I 

D l B E N Z O [ a , d ] [ l , 4 ] C Y C L O d C T A D I E N E S 

CH S CH 2 N(CH8)- ! 

C H ( C h ! ) C H s N ( C H ! ) 2 

CH2CH2N N C H s 

C H 3 

N 

C H 3 

C H 2 

C p d . 
1A 
I B 
1C 
2 A 
2B 
2 C 
3A 
3B 
3C 
3C 
4A 
4 B 
4 B 
4C 
4C 
5A 
SB 
5C 

ac 

Sal t 
Base 
HC1 
HC1 
Base 
HC1 
HC1 
Base 
2HC1 
Base 
2HC1 
Base 
Base 
HC1 
Base 
HC1 
Base 
HC1 
Base 
HC1 

M . p . , ° C . 
1 2 9 - 1 3 1 " 
175-177' ' 
177-180' ' 
135-140° 
200 -202 6 

231-232" 
162-163 ' ' 
215-220 dec6 

89-90" 
2 4 4 - 2 4 0 / 

134-136" 
a 

80-100'* 

222-224* 
154-1561 ' 
161- 462" 

Yield, 
% 
62 
52 
29 
81 
84 
66 
19 ' 
2 7 ' 
04 

67 
32 

53 

73 
51 
34 

2 0 0 - 2 0 2 dec" 

CHR 

B 

C a r b 
Calcd . 

8 1 . 5 1 

8 1 . 6 9 

7 9 . 0 5 

2 

8 2 . 7 1 

2 

8 2 . 2 0 
8 7 . 1 4 

8 6 . 5 0 

8 2 . 4 7 

8 6 . 4 4 

M , % 
F o u n d 

8 2 . 3 7 

8 1 . 2 7 

7 8 . 8 4 

8 2 , 4 7 

8 1 , 5 5 
8 6 . 4 2 

8 6 . 6 0 

8 2 . 4 3 

8 6 . 0 0 

H y d r o 
Calcd . 

8 . 8 0 

9 . 0 4 

8 .84 

9 , 2 0 

8 .47 
8 .24 

8 . 9 1 

8 .94 

9 . 3 7 

sen, % 
F o u n d 

8 .82 

8 ,90 

8 , 8 8 

9 , 4 8 

8 ,50 
8 .56 

8 .97 

8 . 8 5 

9 . 1 8 

CH2R 

C 

Nit rogen , % 
Calcd . 

4 . 5 3 
4 . 2 7 
4 . 2 4 
4 . 3 3 
4 . 1 0 
4 . 0 7 
7 . 0 9 
0 . 6 8 
8 . 0 4 
6 . 0 5 
4 . 3 6 
4 . 6 2 
4 . 1 2 
4 . 5 9 
4 . 0 9 
4 . 0 1 
3 . 9 1 
4 . 2 9 
3 . 7 9 

F o u n d 

4 . 5 6 
4 . 4 2 
4 . 0 8 
4 . 3 1 
3 . 8 0 
3 . 9 5 
7 .52 
0 .57 
7 . 8 9 
0 . 5 2 
4 . 2 5 
4 . 5 5 
4 . 0 3 
4 . 0 7 
3 . 8 0 
4 . 0 3 
3 . 8 6 
4 . 4 1 
3 . 3 9 

Chlor ine , % 
Calcd . 

1 0 . 8 1 
10 .75 

10 .37 
1 0 . 3 1 

10 .92 

1 6 . 8 3 

10 .4 4 

10 .38 

9 .92 

9 . 5 7 

Found 

1 0 . 6 9 
1 0 .5 4 

10 .17 
1 0 . 0 7 

1 0 . 7 0 

16 .39 

1 0 . 0 9 

9 . 9 1 

9 . 9 1 

9 , 5 5 
0 From acetone. h From isopropvl alcohol-ether, 

40°). ! From methanol-ether. " B.p. 152-154° (0.13 
ether. * B.p. 158-160° (0.13 mm.). •>' From methanol, 
in the synthesis of 3A. 

F o r m u l a 

C . I H S T N O 

C2iH2 8ClN 

C21H28CIN 

C22H29NO 

C22H28CIN 
C22H30CIN 
C22H.32N

T20 

C24HS2CI2N2 
C24H32N2 
C24H34CI2N2 
C22H27NO 
C22H25N 
C22H26CIN 
C22H27N 
C22H2SCIX 
C24HS lN0 
C24H30CIN" 
C24PMN 
C M H M C I N 

From 2-propanol. d From ethyl acetate. e From petroleum ether (b.p. below 
mm.). * Amorphous; purified by repeated reprecipitations from methanol-

* B.p. 166-170° (0.1 mm.). ' The olefin was isolated as the major product 

a, 
in 

CHO 
C 6 H 5 MgBr 

COOH aO H C r l 2 C H 2 C 6 H 5 

CO 

IV 

.CHaCH^GH^CeHs a 
COOH 

V 

temperatures did not give any of the desired ketones. 
Other methods of cyclodehydration such as the use of 
liquid hydrofluoric acid or the action of aluminum chlo
ride on the corresponding acid chlorides employing the 
infinite dilution technique of Huisgen5 were equally un
successful. 

The treatment of ketone VI with basically substituted 
Grignard reagents gave the desired tertiary carbinols in 
good yields (A, Table I). Treatment of the tertiary 
carbinols with ethanolic hydrogen chloride gave the 
corresponding olefins (B, Table I) while reduction of the 
carbinols with hydriodic acid and red phosphorus 
yielded the desired 5-dialkylaminoalkyldibenzo[a,d]-
[l,4]cyclooctadienes (C, Table I). The ketone VI was 
also reduced to o-hydroxydibenzo [a,d ] fl,4]cyclo6cta-
diene by treatment with lithium aluminum hydride in 
tetrahydrofuran. The use of sodium borohydride in 
methanol gave the 5-hydroxy compound but in this 
case it could not be purified satisfactorily by repeated 
recrystallizations. Since this manuscript was submitted 
some of the compounds described above were reported 
by K. Stach and H. Spingler, Monatsh., 93. 896 (1962). 

Pharmacological Activity.—The compounds were 
studied in the series of pharmacological tests used in 

(5) H. lluiairuu a n d G. Horeld , Ann. Chem., 562, 137 (1949). 

these laboratories to screen for antidepressant and other 
central nervous system and peripheral activities. The 
tests included were: determination of acute toxicity 
(LD50), potentiation of a sub-hypnotic dose of ethanol, 
protection against maximal electroshock seizures (MES), 
mydriatic action, depression of orientational hyper-
motility, ataxic effect and influence on a conditioned 
response (runway test). A detailed description of these 
methods has been reported previously.6 The com
pounds were tested further for their ability to inhibit 
contractions induced by acetylcholine and histamine in 
isolated guinea pig ileum. The results are presented in 
Table II. For comparative purposes the data obtained 
for amitriptyline are also included. The doses for the 
in vivo tests and the concentrations,for the in vitro tests 
are expressed in terms of the base in all cases. 

No single test result is sufficient to indicate specific 
psychotropic activity; rather, one must consider the 
profile of test results and the relative potency of a 
compound on different tests.6 Because no one struc
tural modification resulted in a regular increase in the 
potency of a compound in all tests it was not possible to 
draw any clear structure-activity relationships. Sev
eral of the compounds did have central and peripheral 
effects similar to those of amitriptyline and other di-
benzo[a,d][l,4]cycloheptadiene and cycloheptatriene 
compounds studied in these laboratories.2 In general, 
it can be said that on the basis of an absolute dose, the 
compounds in the present series have less potent 
central effects and, with the exception of 5B and 5C, 
less pronounced mydriatic effects than amitriptyline. 
Compounds of this general structure having potent 
central effects (on conditioned responses, potentiation 
of narcosis) accompanied by high ratios of the ataxic 
doses to those eliciting these effects as well as low 

(6) F . HeiT, J. S t e w a r t and M. P . Cha re s t , Arch. I rile 
134, 328 (1961). 

Pharmacodf/yi. 
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1A 
I B 
I C 
2B 
2C 
3C 
4 B 
4C 
5B 
5C 

.mitriptyline 

LDoi. (apprux.) 
nig./kg. 
mice i.p. 

200-2S0 
133-100 
78-89 
70-90 

110 ± 4.5 
104-125 
67-77 
58-64 
90-110 
72-81 
83 ± 2.5 

Potentiation 
of narcosis 

EDio mg./kg. 
mice i.p. 

11.2 ± 4 
12.5 ± 2.9 

>22e 

13.6 ± 2.0 
18 ± 3 
25.2 ± 4 
11 = 3 . 5 
26.5 3= 3.5 
12,0 ± 2.3 
26 ± 2 . 7 
7.9 ± 0.8 

TABLE II 

PHARMACOLOGICAL INVESTIGATIONS 

MES 
EDeo mg./kg. 

mice i.p. 

20.5 ± 1.4 
25.8 ± 1.5 

>33 c 

31 ± 5 . 6 
39 ± 1 . 1 

>33 c 

>18c 

>14c 

31 ± 1.8 
>18c 

10 ± 0.8 

Mydriasis 
caused by 
0.25 LDKI 

mice i.p.*1 

4-8.1 
+ 7.9 
+ 4.0 

0 
+ 2.6 

0 

+ 3.8 
+ 2.7 

+ 17 
+ 23 
+ 19 

Difference 
in 

motility 

o.: 
rs 

id LD.o 
its i.p. 
- 75 
- 75 
- 32 
- 20 
- 5 6 
- 5 7 

- 5 
- 1 5 
- 37 
- 2 0 

- 3 7 

Ataxia 
'apprux.) 

EDio 
tng./kg. 
rat^ i.p. 

1.10 
*:< 

S9 
53 
89 

>S3'' 
-10 

>53" 
58 

>50 r 

53 

Pamway 
(approx.) 

E D M 

mg./kg. 
rats i.p. 

50 
18 
13 

18 
13 
12.5 
13 
27 
13 
6. 7 
8 

Antiacetyl-
choiine 

ECso jug./ml.1' 

0. 18 ± 0.045 
0.08 ± 0.018 
0.16 ± 0.045 
0.08 ± 0.018 
0.174 ± 0.033 
0.013 ± 0.001 
0.023 ± 0.003 
0.011 ± 0.003 
0.09 H= 0.027 
0.038 ± 0.003 

Anti
histamine 

ECso ng./ml.b 

0.036 ± 0.001, 
0.069 ± 0.005 
0.045 ± 0.004 
0.038 ± 0.003 
0.09 ± 0.029 
0.0085 ± 0.003 
0.028 :fc 0.000 
0.012 ± 0.003 
0.20 rfc 0.03 
0,00-1 t 0.001 

" The numbers represent unit increases over control pu 
centra tion which inhibited the normal response to 0.1 /ug 
pound was inactive up to the dose indicated. 

pil diameter. + 4 0 is the approximate maximal dilation. " ECso is the con-
/ml. of either acetylcholine or histamine by 50%. c > means that the com-

mydriatic actions are being investigated further as psy
chotropic drugs of the antidepressant type. 

Experimental 

Melting points are uncorrected. 
3-(3-Phenylpropyl)phthalide.—This compound was prepared 

by the procedure described in the literature7 for its lower homo-
log, 3-phenethylphthalide. 3-Phenylpropyl bromide (200 g., 1 
mole) and magnesium (24 g., 1 mole) in 800 ml. of ether were 
allowed to form the Grignard reagent. o-Phthaldehydic acid (60 
g., 0.4 mole) was then added portionwise and the reaction car
ried through in the usual manner to yield 83 g. (83%) of product, 
m.p. 66-70°. Two recrystallizations from hexane-ethanol mix
ture gave an analytical sample, m.p. 70-71°. 

Anal. Calcd. for C17H1602: C, 80.93; H, 6.39. Found: C, 
81.39; H, 6.40. 

3-(2-/)-ChIorophenethyl)phthalide.—In the same manner as 
described for the preceding compound, 2-(p-chlorophenethyl) 
chloride (22.6 g., 0.13 mole), magnesium (3.15 g., 0.13 mole) and 
o-phthalaldehydic acid (8.3 g., 0.055 mole) gave 10.6 g. (70%) of 
product, m.p. 103-105°. Two recrystallizations from isopropyl 
alcohol gave an analytical sample, m.p. 103-104°. 

Anal. Calcd. for C,6H13C102: C, 70.46; H, 4.80. Found: 
C, 70.66; H, 5.07. 

2-(4-Phenylbutyl)benzoic Acid.—This compound was prepared 
by the procedure of Cope and Fenton8 for the reduction of 3-
benzalphthalide. 3-(3-Phenylpropyl)phthalide (61.5 g., 0.24 
mole), 280 ml. of 57% hydriodic acid and 35 g. of red phosphorus 
gave 33 g. (54%) of product, m.p. 68-72°. Two recrystalliza
tions from 70% ethanol gave an analytical sample, m.p. 70-72°. 

Anal. Calcd. for Ci7H l s02 : C, 80.30; H, 7.13. Found: C, 
80.23; H, 7.14. 

2-(3-p-ChIorophenylpropyl)benzoic Acid.—In a manner similar 
to that described for the preceding compound, 3-(p-chlorophen-
ethyl)phthalide (10 g., 0.037 mole), 40 ml. of 57% hydriodic acid 
and 5 g. of red phosphorus gave 6 g. of product (60% yield), 
m.p. 86-88°. Two recrystallizations from 70% ethanol gave an 
analytical sample, m.p. 90-91°. 

Anal. Calcd. for Ci6H15C102: C, 69.94; H, 5.50; CI, 12.90. 
Found: C, 70.03; H, 5.65; CI, 13.05. 

Dibenzo[a,d] [l,4]cycIo6ctadien-5-one (VI).—2-(3-Phenyl-
propyl)benzoic acid (70 g., 0.28 mole) and 700 g. of polyphosphoric 
acid were heated together at 170° for 2.5 hr. The reaction mix
ture then was poured onto ice and the aqueous mixture extracted 
with ether. The ether extract was washed with a solution of 5% 
sodium carbonate, dried and evaporated in vacuo leaving 40 g. 
of crude material which crystallized from benzene-hexane mix
ture to give 35 g. (54%) of product, m.p. 147-149°. One re-
crystallization gave an analytical sample, m.p. 148-149°; Xml,x 
(ethanol), 264; e 18,700. 

Anal. Calcd. for C16H140: C, 86.45; H, 6.34. Found: C, 
S6.46; H, 6.47. 

(7) N. J. Leonard, A. J. Kresge, and M. Oki, J. Am. Chem. Soc, 77, 5078 
(1955). 

(8) A. C. Cope and 3. W. Fenton, ibid., 73, 1673 (1951). 

5-Hydroxydibenzo[a,d] [l,4]cyc!ooctadiene.—A solution of VI 
(9.3 g., 0.042 mole) in dry tetrahydrofuran (100 ml.) was added 
dropw-ise to a stirred suspension of lithium aluminum hydride 
(6.4 g., 0.17 mole) in tetrahydrofuran. The reaction mixture was 
heated under reflux for 4 hr., cooled and hydrolyzed by the suc
cessive addition of water (6.4 g.), 20% sodium hydroxide solution 
(4.8 ml.) and water (22 ml.). The precipitate was filtered off and 
washed with benzene. The combined filtrates were dried and 
evaporated and the residue was reervstallized from 2-propanol-
hexane to give 6.0 g. (64%) of product, m.p. 117-118°. 

Anal. Calcd. for C,6H160: C, 85.68; H, 7.19. Found: C, 
85.46; H, 7.07. 

5-Hydroxy-5-(3-dimethylaminopropyl)dibenzo[a,d] [l,4]cyclo-
octadiene.—Magnesium turnings (3.6 g., 0.15 mole) were covered 
with 20 ml. of tetrahydrofuran. A crystal of iodine and a few 
drops of ethyl bromide were added to initiate the formation of the 
Grignard reagent. Dimethylaminopropyl chloride (18.1 g., 
0.15 mole) dissolved in 30 ml. of tetrahydrofuran then was added 
dropwise while heating under reflux. After a few min. the ex
othermic reaction commenced. The addition was completed in 
20 min. and heating was continued for an additional hr. Di-
benzo[a,d] [l,4]cyelooctadien-5-one (16.6 g., 0.075 mole) then 
was added dropwise over 20 min. or at a rate sufficient to main
tain refluxing. The reaction mixture then was heated under re
flux for an additional 16 hr. The Grignard complex was decom
posed by adding the reaction mixture to 500 ml. of an ice and am
monium chloride mixture with stirring. The product precipitated 
as an oil and was taken up in chloroform. On evaporating the 
chloroform extract, 14 g. of solid product resulted with m.p. 110-
115°. Two recrystallizations from acetone gave an analytical 
sample, m.p. 129-131° (see Table I). 

5-(3-Dimethylaminopropylidene)dibenzo[a,d] [l,4]cycloocta-
diene.—5-Hydroxy-5(3-dimethylaminopropyl)dibenzo[a.d] [1,4]-
cyclooctadiene (8 g.) was dissolved in 150 ml. of absolute ethanol 
which then was saturated with hydrogen chloride. The solution 
was heated under reflux for 4 hr. The ethanol was then evap
orated in vacuo and the residue crystallized from isopropyl alco
hol-ether mixture to yield 4.3 g., m.p. 175-177° of product as the 
hydrochloride salt. A second recrystallization did not change the 
melting point (see Table I ) ; X„.ax (ethanol) 246; e8360. 

5-(3-DimethyIaminopropyl)dibenzo[a,d] [l,4]cyclooctadiene.~~ 
The appropriate alcohol (9 g.) was reduced in the usual manner 
with 45 ml. of hydriodic acid (57%) and 9 g. of red phosphorus in 
180 ml. of acetic acid to yield 4.8 g. of crude product as an oil. 
This was converted to a hydrochloride salt, (2.7 g.) m.p. 172-177°. 
Three recrystallizations from isopropyl alcohol-ether mixture 
gave an analytical sample, m.p. 177-180° (see Table I ) . 
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