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Oximes were prepared as illustrated by the following general 
example. 
Spiro[5.5]undecane-3-ketoxime.-A mixture of 50 g. of hy- 

droxylamine hydrochloride and 60 g. of sodium acetate was 
dissolved in the least amount of water to give a clear solution a t  
40". Spiro [5.5]undecan-3-one ( 5 5  g.) was added with stirring 
and the mixture was vigorously shaken for 1 hr. The precipi- 
tated product was filtered, washed with water, and dried. After 
drying, the product (60 g.) melted a t  109-110". Recrystalliza- 
tion from methanol and water yielded the pure material, m.p. 
110-1 11". 

dna2. Calcd. for ClIH1&O: C, 72.88; H, 10.57; S, 7.93. 
Found: C, 72.97; H, 10.53, S, 7.64. 

The spiroamines were all prepared by the following general 
method. 

3-Aminospiro [5.5] undecane.-The above oxime (50 g. ) was 
dissolved in anhydrous ether and was slowly added to a solution 
of 25 g. of LiAIHl in 1 1. of anhydrous ether. After stirring 3 hr., 
the mixture was decomposed with water in the usual manner and 
filtered. The ethereal solution was dried, and the ether was 
stripped off. Vacuum distillation of the residue gave the 
product (38 g., 82y0), b.p. 110-112° (12 mm.). Conversion in 
the usual manner with alcoholic HC1 and ether gave the hydro- 
chloride, m.p. 298-300". 

.inal. Calcd. for C1lH,&lS: C, 64.84; H, 10.88; C1, 17.40; 
S, 6.87. Found: C, 64.72; H, 10.94; C1, 17.20; Tu', 6.73. 

The picrate was prepared in the usual manner using methanol 
as a solvent and adding water until precipitation started; m.p. 
23 1-232'. 

-4nal. Calcd. for C1,H24940,: X', 14.13. Found: X, 14.26. 
The phenylthiourea was prepared in hexane and after recrystal- 

lization from methanol melted a t  156-157'. 
Anal .  Calcd. for CI8H26N2S: C, 71.47; H, 8.66; S, 9.26. 

Found: C, 71.74; H, 8.87: N,9.03. 
N-Formyl-3-aminospiro[5.5]undecane.-To a solution of 8.3 

g. of 3-aniinospiro[5.5]undecane in 25 ml. of alcohol was added 

4.7 g. of formic acid. The resultant mixture was heated a t  
reflux and the excess formic acid was stripped off. The residue 
on distillation yielded 7 g. of product, b.p. 183-184" ( 5  mm.). 

Anal .  Calcd. for C12H21X0: C, 73.80; H, 10.84; ?;, 7.17. 
Found: C, 73.63; H, 10.75; X, 7.04. 

N-Methyl-3-aminospiro[5.5]undecane.-Reduction of the 
above formyl derivative in the usual manner with LiAlH, gave 
the product, b.p. 112-114" (9 mm.), which was converted to the 
hydrochloride, m.p. 172-173'. 

-4nal. Calcd. for CT9H,,C1S: C. 66.49: H. 10.69: C1. 16.28: 
S,  6.46. Found: C, 6i.ii.; H, 10.90: Cl,'l6.10; ?;,6.38.' 

N,N-Dimethyl-3-aminospiro[5.5]undecane.-To 8.3 g. of 
3-aniinospiro[5.5]undecane was added 12.8 g. of formic acid in 
portions with intermediate cooling. After standing for 10 min., 
12 ml. of 37% formaldehyde was added with stirring. The 
mixture was refluxed for 4 hr., allowed to cool, and stripped. 
The residue was dissolved in 10% HCl, and the solution was 
filtered, cooled, neutralized with NaOH, and extracted with 
ether. After drying (TSa2SO4) t,he ether was removed and the 
residue was distilled, b.p. 122-124" (9 mm.), yield 6.3 g. The 
oil was converted directly int,o the hydrochloride, m.p. 283", 
yield 6.3 g. 

Anal. Calcd. for Cl3Ha6C1S: C, 67.35; H, 11.31; C1, 15.30; 
S, 6.04. Found: C, 67.22: H, 11.39; C1, 15.13: X, 6.16. 
N-Benzoyl-3-aminospiro[5.5] undecane.-The usual procedure 

of the Schotten-Baumann reaction was employed and 8 g. of 
product was obtained from 5 g. of the amine. Recrystallization 
from methanol gave the pure material, m.p. 13!1-140". 

dnal.  Calcd. for ClIH?6;YO: C, 79.65; H, 9.29; S,  5.16. 
Found: C, 79.63; H,9.38; S , 5 . 0 2 .  
N-Benzyl-3-aminospiro[5.5] undecane.-The preceeding amide 

on reduction with LiA1H4 in the usual manner yielded the prod- 
uct which was converted directly t,o the hydrochloride, m.p. 
241-242" (from water). 

Anal .  Calcd. for ClaH&lX': C, 73.56: H, 9.60; C1, 12.07; 
S, 4.77. Found: C, 73.35; H, 9.80; C1, 11.98: X, 4.92. 

Structure-Activity Relationships in the Cyproheptadine Series 

EDWARD L. EKGELHARDT, HOWARD C. ZELL, WALFRED S. SAARI, 
MARCIA E. CHRISTY, C. DYLIOK COLTOX, 

X e r c k  Sharp and Dohme Research Laboratories, Division of Merck and Co., Inc., Wes t  Point, Pennsylvania 

CLEMEKT A. STONE, JOHN 11. STAVORSKI, HERBERT C. WENGER, ASD CARL T. LUDDEX 

Merclz Institute for Therapeutic Research, Division of X e r c k  and Co., Inc., T e s t  Point, Pennsyle'ania 

Received J u n e  I, 1965 

4 series of compounds related to cyproheptadine has been prepared and the antihistaminic and antiserotoniri 
properties were studied. replacement of the methyl on nitrogen by other 
groups, introduction of halogen substituents in the aromatic nucleus, saturation of the 5,a or the 10, l l  double 
bond, and replacement of the dibenzocycloheptene nucleus by xanthene, thioxanthene, or fluorene systems. 
The antihistaminic and antiserotonin actions of the thioxanthene congener closely approximate those of cypro- 
heptadine. 

The structural variations include : 

All other compounds, with the exception of the N-ethyl analog of cyproheptadine, were less active. 

Cyproheptadine (I) was prepared in the course of to the introduction of cyproheptadine as an anti- 
synthesis of a series of dialkylaminopropylidene- pruritic drug. 
dibenzocycloheptenes for study as tranquilizing agents.' 
It proved to be without notable action on the central 
nervous system; however, the antihistamine arid anti- 
serotonin activities that are rather widely distributed 
throughout the series were found to be exceptionally 
prominent in this compound.2 These properties led 5-P 

I 
CHs 

(1) E. L. Engelhardt. &I. E. Christy, H. C. Zell, C. 51, Dylion, >I, B. 

of the American Chemical Society, Washington, D. C., March 1962. p. 4K. 
(2) C. A. Stone, H. C. Wenger, C. T. Ludden, J. .M. Starorski, and  C. A. 

Ross, J .  Pharmacol. Ezp t l .  T h e r a p . ,  131,73 (1961). 

Freedman, and J. A i .  Sprague. Abstracts of Papers, lZ ls t  National hleeting In  order to elucidate structureactivity relationships, 
t\\Tenty-one related con1pou& were syrlthesized and 

(3) Periactinz.  
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C'orideiisai io11 of T1I wit 11 et liylene oxide gave the 
Lhydroxyethyl derivat w e  17111a. This compound was 
converted to the nie\yl ester VIIIb by the action of 
methanesulfonir srihydnde. The uction of nitrous 
acid 011 VI1 yielded a iiitroso derivative that afforded 
the hydrazine structure (TIIIc) oii reduction with 
lithium aluminum hydride. 

Thc 5,a-dihydro derivative (X) of cyproheptadine 
prepared by miidenhation of 3-chloro-5H-dibenzo- 

[a.d]c.yc~lohepteiic (IX) with the Grigiiard reagent 111. 

c1 
IX  

+ 111 

I 
CH3 

X 

of X by co~ideiisatioii of l-metliyl-4- 
le wit,li the lithium derivative of 5H- 

dibenzo [a,d]cycloheptene has been rellorted. 
With one exception (Va), the L i l t  raviolet spectra of 

t,hc: carbinols (IV) and unsat'urated compounds (Y) 
are similar to the spectra of their dialliylaniiriopro~Y1 
arid dialkylaniinopropylidene c o ~ i g e n e r s ~ ~ J ~ ~  aiid sui)- 
port the structures assigned. 

Though the ultraviolet spectrum of t'he xanthene 
carbinol (IPc) is in  reasonably good agreement with 
the data reported by Bonvicino, et c ~ l . , ~ ~  for 2-methoxy- 
9-(3-dimethylaminopropyI)xantheri-9-o1, there are dis- 
similarities in the spectra of the respective dehydration 
products. The infrared spectra are consisterit n-it,h the 
structures. Sllectral data for represeiitative coni- 
]murids are iworded in the T':xpcrinieiitnl Sectioii. 

( 8 )  S a n i l u ~ ,  S. .\.. I3elpian I'atrnt BOY.154 11!101). 

(i!llil). 
I!)) (-'. I .  ,Judil, .I. I:. l l m k k e r ,  a i d  .1. 11. Riel, 1.. I;. I 'atpnt 2,!185,IitXJ 
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ductions in both activities. The effect of a chloro 
substituent in the 2-position of the thioxanthene nucleus 
was much less marked. 

Experimental Section1* 
5H-Dibenzocyclohepten-Sones. 3-Benzylidenephtha1ides.- 

Phthalic anhydride was condensed with the appropriate phenyl- 
acetic acid following the procedure of Weiss.13 Xelting points 
were in accord with those reported for the 3-chlorosC and 4- 
chlor01~b~~ derivatives. 
3-(o-Chlorobenzylidene)phthalide ums obtained in 7 7 7 ,  yield, 

m.p. 169-169.5", after recrystallization from absolute alcohol.16 
Anal. Calcd. for C1sHgCl0,: C, 70.18; H, 3.53. Found: 

C, 69.91 : H, 3.75. 
3-(p-Bromobenzylidene)phthalide was obtained in 69y0 yield, 

m.p. 171.5-172.5", from CC14.16 
Anal. Calcd. for C16H9Br02: C, 59.82; H ,  3.01. Found: 

C, 39.76; H, 3.44. 
2-(o-Chloroohenethvl~benzoic Acid.-Hvdriodic acid (55 -  

5876)  (250 nil:) was heated to 100" in an atiosphere of COS while 
hgpophosphorous acid was added dropwise until the iodine color 
was discharged. 3-(o-Chlorobenzylidene)phthalide (45.1 g., 
0.176 mole) and red phosphorus (34.7 g., 1.12 g.-atoms) were 
added, and the mixture was heated to refluxing with stirring for 
23 hr. while maintaining an atmosphere of COn in the apparatus.17 
The source of heat then was removed and water (200 ml.) was 
added gradually through the condenser while stirring vigorously 
and maintaining the CO? atmosphere." After cooling, the solid 
was collected, washed with water, and ground with ca. 400 ml. 
of 2 S K&03 solution. The unreacted phosphorus was sepa- 
rated by filtration through a layer of diatomaceous earth and the 
product precipitated by addition of 3 -V HCl. The yield of crude 
product, m.p. 137-138.5", was 40.6 g., 89%. Recrystallization 
from benzene followed by recrystallization from absolute alcohol 
gave product, m.p. 139-1405'. 

Anal. Calcd. for CljH13C10g: C, 69.10; H, 5.02; neut. 
equiv., 260.7. 
2-(rn-Chlorophenethyl)benzoic acid was obtained in 737, 

yield, m.p. 91-93.5°.1s 
2-(p-Bromophenethyl)benzoic acid was obtained in 797, yield, 

m.p. 127-128'. 
Anal. Calcd. for C15H13Br02: C, 59.02; H, 4.29; Br, 26.17. 

Found: C, 58.61; H, 4.36; Br, 25.78. 
3-Bromo-lO,ll-dihydro-5H-dibenzo [a,d] cyclohepten-5-0ne.~~ 

-Polyphosphoric acid (490 g.) was heated to 120' and stirred 
while 2-(p-bromophenethyl)benzoic acid (148.2 g., 0.486 mole) 
was added over a period of 30 min. The mixture was heated to 
lciOo with stirring for 7 hr., then cooled and poured into ice-water. 
The product was extracted into ether and acidic material was 
removed by back-extraction with XaOH. Sft,er removal of 
the ether, the residue was dist,illed under reduced pressure. The 
yield of product, b.p. 159-161' (0.08 mm.), was 98 g. (70%). 
The product crystallized on cooling, m.p. 77.5-80.5'. An 
aiialytical sample melted at 82.5-83.3' after recrystallization 
from hexane. 

i lnal.  Calcd. for C15H,,BrO: C, 62.72; H, 3.86; Br, 27.83. 
Found: C, 62.;;; H, 4.01; Br, 27.81. 

l-@hloro-lO,11-dihydro-5H-dibenzo[a,d] cyclohepten-&one 
was obtained in 7GS yield, n1.p. 53.2-54.5'. 

Found: C, 69.33; H, 5.38; neut. equiv., 257.3. 

(12) ,111 melting points are corrected. 
(13) R. ll-eiss. "Organic Syntheses," Coll. Vol. 11, John Wiley and Sons, 

(14) H. G. Krey,I'harmazie, 13, 621 (1958). 
(1.5) E. D. nergmann [ J .  O r g .  Cliem., 21,  462 (1'356)l reports m.p. 163'. 
(16) C. F. H. Allen and J. W.  Gates, J r .  [ J .  Am. Chem. Soc. ,  66, 419 

(1943)l. report m.p. 154-155'; lit. '; 162'. 
(li) On some occasions when an  inert atmosphere has not been main- 

tained, sharp explosions have occurred in the  condenser. A white solid, 
thought to  be phosphonium iodide, sometimes collects in the condenser. 
I t  has been our practice to wash down the condenser with water thoroughly 
before admitting air to the system. S o  trouble has been encountered when 
this has been done. Some of the product sublimes into the lower portions 
of the condenser. 

Inc., S e w  York, h-. Y., 1943, p. 61. 

This may not wash down easily. 
(18) Lit .5~ m.p. 89-90°. 
(19) Campbell, et al..4c employed polyphosphoric acid for the cyclization 

of 2-phenethylbenzoic acid in lieu of the Friedel-Crafts method used by 
earlier authors. Subsequent workers5h.L also have used this reagent under 
somewhat different conditions. 

Anal. Calcd. for C15HllC10: C, 74.23; H, 4.56. Found: 
C, 74.00; H, 4.86. 

2-Chloro-lO,ll-dihydro-5H-dibenzo [a,d] cyclohepten-5-one 
was obtained in 67y0 yield, m.p. 71-75'. 

Anal. Calcd. for C15HllC10: C, 74.23; H, 4.57. Found: 
C, 73.88; H, 4.57. 

A sample, m.p. 74.5-76.5", was obtained by zone refining. 
Winthrop, et  a1.,60 report m.p. 76-78'. I t  seems probable that 
our material contains some of the 4-isomer. 

3-Bromo-5H-dibenzo [a,d] cyclohepten-5-one.-A mixture of 
3-bromo-l0,ll-dihydro-5H-dibenzo [a,& cyclohepten-bone (48.9 
g., 0.17 mole), N-bromosuccinimide (30.3 g., 0.17 mole), and 
CCla (270 ml.) was stirred while benzoyl peroxide (365 mg.) 
was added. The mixture then was cautiously heated to reflux- 
ing. Initiation of the reaction was evidenced by the appear- 
ance of an orange color and vigorous refluxing. The source of 
heat was removed until the reaction subsided.20 The mixture 
then was heated to refluxing with stirring for 2 hr. A second re- 
action was carried out employing the same quantities and con- 
ditions, the combined reaction mixtures were filtered to remove 
solids, and the filtrate was extracted with 5% NaOH, then washed 
with water. The CCl4 then was distilled under reduced pressure. 
The residual 3,10-dibromo-5H-dibenzo[a,d]cyclohepten-5-one 
was added gradually while warm to 700 ml. of triethylamine. 
A reaction took place almost immediately and a solid separated. 
The mixture was heated to refluxing with stirring for 10 hr. 
Water then was added to dissolve the solid, and the reaction 
mixture was extract,ed with benzene. The benzene extract 
-'as evaporated under reduced pressure to remove the bulk of the 
triethylamine, the residue was taken up in benzene, the solution 
was washed with dilute HCl followed by water, and the benzene 
was evaporated. The residue, a brown solid, m.p. 92.5-97", 
weighed 96.6 g. Two recrystallizations from cyclohexane, 
after treatment with decolorizing carbon, gave 67.5 g. (70%) 
of product, m.p. 107-108'. An analytical sample from another 
experiment melted a t  108-108.8" after recrystallization from 
hexane. 

,4naZ. Calcd. for ClsHgBrO: C, 63.17; H, 3.18; Br, 28.03. 
Found: C, 63.17; H, 3.35; Br, 27.89. 

l-Chloro-5H-dibenzo[a,d]cyclohepten-5-one was obtained in 
5870 yield, m.p. 137.5-138.9', from cyclohexane. 

Anal. Calcd. for C15HeC10: C, 74.85; H, 3.77; C1, 14.73. 
Found: C, 74.72; H,4.02; C1, 14.57. 
2-Chloro-5H-dibenzo[a,d]cyclohepten-5-one was obtained in 

65% yield, m.p. 159-160°.21922 
Anal. Calcd. for Cl5H9C1O: C, 74.85; H, 3.77; C1, 14.73. 

Found: C, 75.13; H, 3.91; C1, 14.68. 
Carbinols of General Structure IV. Method A-1. 5-(1- 

Methyl-4-piperidyl)-5H-dibenzo[a,d]cyclohepten-5-ol (IVa).- 
An at,mosphere of dry nitrogen was maintained in the apparatus 
throughout, the reaction. Magnesium turnings (5.45 g., 0.22 
g.-atom) were covered with tetrahydrofuran23(20 ml.). A crystal 
of iodine was added followed by 1.2 g. of ethyl bromide. When 
the vigorous reaction had subsided, a solution of Cchloro-l- 
methylpiperidine24 (29.4 g., 0.22 mole) in tetrahydrofuran (vol- 
ume of solution, 103 m1.)*6 was added dropwise a t  such a rat,e 
that gentle refluxing was maintained. When the addition was 
complete, the reaction mixture was heated to refluxing with 
stirring for 1 hr.26 The reaction mixture was cooled to 5-10' 
and stirred while 5H-dibenzo[a,d]cyclohepten-5-one4 (22.7 g., 
0.11 mole) was added in portions. After stirring for 1 hr., during 
which the reaction mixture was allowed to warm up to room 
temperature, the bulk of the tetrahydrofuran was distilled a t  
40-50' under reduced pressure. Benzene, 150 ml., was added 

(20) Occasionslly external cooling is necessary. 
(21) Chloroform was used in place of benzene to  redissolve the crude 

product prior to  washing with acid. On concentrating this solution, the 
product crystallized in 65% yield. The  melting point was 159-160°, un- 
changed by recrystallization from benzene-petroleum ether (b.p. 30-60°) 
or absolute alcohol. 

(22) The  position of the chlorine in this compound was confirmed by 
n.m.r. studies: 

(23) Tetrahydrofuran was dried and freed from peroxides by distillation 
from excess CnHsMgBr. 

(24) S. %'I. JIcElvain and  K. Rorig. J .  A n .  Chem. Soc., 70, 1828 (1948). 
( 2 5 )  This solution was dried (CaHz) before use. 
(26) -4 white solid, presumably the  Grignard reagent, separated after 

Additional solvent was employed in later experi- 
A volume of 70 ml. of tetrahydrofuran/g. of IIg was found sufficient 

private communication from K. R .  Trenner. 

ahout 20 min. a t  reflux. 
ments. 
to  prevent precipitation. 
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recrystallizations from alcohol-ether mixtures gave product, 
n1.p. 203.5-204.5'. 

4 4  5H-Dibenzo [a,d] cyclohepten-5-ylidene)-l -propylpiperidine. 
-A solution of VI1 (5.47 g., 0.02 mole) in toluene (50 ml.) was 
refluxed with sodamide (0.78 g., 0.02 mole) for 15 hr. After 
cooling to  room temperature, n-propyl iodide (3.40 g., 0.02 mole) 
was added and the mixture was stirred 1 hr. during which time 
a light brown precipitate septrated. The mixture then was 
heated on  the steam bath for 1 hr. and finally at, reflux for 30 
niin. After cooling. water (50 ml.) and hexane (200 1111.) aere  
added, and the mixture was agitated. The organic layer was 
separated and washed with additional portions of water. After 
standing for 10 days, some prismatic crystals had separated 
that were removed by filtration, and the solution was concen- 
trated to ca. 25 nil. In order to remove unreacted starting 
material, maleic anhydride (4.70 g., 0.05 mole) in 35 ml. of ben- 
zene was added, and the solutioii was refluxed 20 min. Meth- 
u i io l ,  5 nil., then m-as added and the solution was concentrated to 
m. 2.5 nil. Hexuiie (200 nil.), water (200 nil.), aiid triethanol- 
:iiiiiiie 114.9 g., 0.1 niole) were added, aiid the niixture was 
sli:ikeii. The c-lear yellow organic layer was separated and 
washed with water. Evaporatiou of the solveiit aforded 4.42 
g. of the base as a clear light brown residue. The base was con- 
verted to the hydrogen maleate that was recrystallized from n- 
propyl alcohol: m.p. 214-216" (sintered at  213'); A,,, 219- 
220 mp ( e  44,030), 236-243 (sh), 283-286 (10,887). 

4 4  5H-Dibenzo [a,d]cyclohepten-5-ylidene)-l-allylpiperidine 
was prepared by the procedure employed for t,he propyl com- 
pound. 

44 5H-Dihenzo[a,d] cyclohepten-5-ylidene)-l-( 2-dimethylami- 
noethy1)piperidine was prepared by substantially the same 
procedure employed for the propyl compound with the following 
modifications. Compound VI1 was refluxed 3 hr. with 2.1 
equiv. of sodamide. %-Diethylaminoethyl chloride hydrochloride 
(1.1 equiv.) \vas theii added to the warm solution. Stirring and 
refluxing were continued for 12 hr. Sodium hydroxide solution 
was employed in place of the triethanolamine for removal of 
acidic material following the maleic anhydride step. 

4 4  5H-Dihenzo [a,d]cyclohepten-5-ylidene)-l-( 2-hydroxyeth- 
y1)piperidine (VIIIa).-A solution of VI1 (5.47 g., 0.02 mole) 
in I09 nil. of alcohol mas cooled to 0" and ethylene oxide was 
passed in until the gain in weight was 1.76.g. The container 
was closed and heated to 65-70" in an autoclave for 1 hr. The 
solvent then was distilled and the last traces ujere removed by 
azeotropic distillation with benzene. The crystalline residue 
was extracted with boiling hexane, then recrystallized from a 
mixture of benzene and hexane. Further recrystallizations from 
mixtures of alcohol and water gave product, m.p. 158-159". 

4 4  5H-Dibenzo [a,d]cyclohepten-5-ylidene)-l-(2-mesyloxyeth- 
y1)piperidine (VIIIb).-A solution of metlianesulfonic anhy- 
dride (1.22 g., 0.007 mole) in 4 ml. of aretonitrile was added to 
x solution of 2.10 g. (0.00662 mole) of F'IIIa in 100 ml. of aceto- 
nitrile. After 48 hr. a t  room temperature, some crystals that  
had beeii deposited were separated by decantation and approxi- 
niately 50 ml. of the solvent was distilled a t  35-45' uiider re- 
duced pressure. After 3 days in the refrigerator, the solid that 
had separated m-as removed by filtratioii, aiid the solvent was 
distilled at  25-30' under reduced pressure. The syrupy rneth- 
anesulfonate salt of T-IIIb was dissolved in  absolute alcohol 
(13 nil.)? 0.84nil. of an 8.94'solutionof dryHC1 inabsolutealcohol 
was added, and the hydrochloride of T-IIIb was precipitated by 
addiiig absolute ether portionwise. The product was recrystal- 
lized by dissolving in nieth:tiiol aiid keeping the temperature 

Analyses are recorded in Table 11. 
below 30" while absolute ether was added gradually to incipient 
turbidity. 

4 4  5H-Dihenzo [a,d] cyclohepten-5-ylidene)-l -nitrosopiperidine. 
-To a suspension of VI1 (9.78 g., 0.0358 mole) in 200ml. of water 
was added 36 ml. of 1 HCl with stirring, followed by 835 ml. 
of water. The mixture was heated to 75-80" on a steam bath. 
A cloudy solution resulted. A solution of 3.06 g. (0.043 mole) 
of KaKOo in the minimum quantity of water then was added aiid 
stirring was continued while the temperature was niaiiitained 
for 2 hr. Shortly after addition of the nitrite, the pH rose and 
was adjusted to 6.4-6.8 by addition of 6 ml. of 1 .V HCI. The 
pH then remained constant. A4t the end of the heating period, 
the mixture was cooled to 10" and the white precipitate was 
collected. The yield of product, m.p. 176-178", was 8.11 g., 
75%. Recrystallization from isopropyl alcohol raised the melting 
point to 179-180". 

4 4  5H-Dibenzo [a,d] cyclohepten-5-ylidene)-l-aminopiperidine 
(VIIIc).-The nitroso conipound (4.83 g., 0.016 mole) was dis- 
solved in 25 nil. of tetrahydrofuran. Gradual addition of 17 ml. 
of a 1.03 AI solution of LiAlH, in tetrahydrofuran was planned, 
but because of apparatus failure, approxiniately half of this solu- 
tion was added rapidly. A pink color developed, hydrogen 
was evolved, and the mixture became warm. In  spite of external 
cooling, the reaction became violent and a large proportion of the 
reaction mixture was lost by foaming out' of the condenser. 
The remaining hydride solution was added after the reaction 
mixture had been cooled t,o room temperature. Evolution of 
hydrogen continued but stopped before the final portion was 
added. After stirring for an additional hour a t  room tempera- 
ture, a solution of water in tetrahydrofuran was added to de- 
compose the excess hydride. Ether was added and the mixture 
was filtered. rlfter washing the filter cake with ether, the com- 
bined filtrate and washings were dried (Na2S04). Distillation 
of the solvent in a nitrogen atmosphere left 1.62 g. of a pale 
yellow oil. The hydrogen maleate of VIIIc was obtaiiied in  a 
yield of 0.97 g. of product, m.p. 143-145' (sintered a t  142'). 
A second crop of product, 0.27 g., m.p. 135-137' (sintered a t  
134O), was obtained from the mother liquors. After three re- 
crystallizations from mixtures of absolute alcohol and ether, the 
product melted at  143-144Odec. (ninteredat 142'). 
44 5H-Dibenzo [a,d]cyclohepten-5-yl)-l-methylpiperidine (X).- 

The Grignard reagent was prepared from 1-methyl-4-chloro- 
piperidine (13.36 g., 0.1 mole) and RIg (2.43 g., 0.1 g.-atom) in 
tetrahydrofuran. The volume of the reaction mixture was 
ca. 100 ml. The solution was cooled to room temperature and 
stirred while a solution of 5-chloro-5H-dibenzo [a,d]cyclohepteneZg 
(17.0 g., 0.075 mole) in tetrahydrofuran (100 ml.) was added 
dropwise. The reaction mixture was cooled during the addition. 
After stirring a t  room temperature for 2 hr., the mixture was 
heated to reflux for 15 min. Isolation of the product was carried 
out by substaiitially the procedure employed for I. The crude 
base was obtained in a yield of 18.1 g. The base was converted 
to the hydrochloride, but one attempt to recrystallize this salt 
yielded amorphous material. The base was regenerated and 
converted to the hydrogen maleate that melted a t  19G191" 
after recrystallization from alcohol-ether30 mixtures, followed by 
recrystallization from n-propyl alcohol and finally from absolute 
ethanol. 

Anal.  Calcd. for C Z ~ H Z ~ S O ~ :  C, 74.05; H, 6.71; K, 3.46. 
Found: C, 73.88; H,6.64; K,3.54. 

(2Y)  G .  Uert i .  Gazz. chim. ital., 87, 283 (19Si)  
(30) Lit .s  m.p. 18Y-18Z0. 


