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¢ Prepared by hydrogenation of 500 mmg. of VI with 50 mg. of 5%, patludimn-on-curbon in absolute ethanol at L atin, for 4.25 hir, and
recrystallization of the produet from benzene; AE0" 232 mip (e 21,900, 282 {10,700), 339 (153,000), in sharp contrast to methyl H-amino-
indole-3-propionate (see ref. 1a), which had A" 280 mig (e 5400), 310 (3400). * Prepared by Doebner (see K. N. Shaw, A. Mc¢Millan,
A. G, Gundmunson, and AL D. Armstrong, J. Org. Chewn., 23, 1171 (19538); “‘Organic Reactions,” Vol. I, Roger Adams, 1id., John Wiley
and Son, New York, N. Y., 1942, p. 210) condensation of 5 g. of VII with & g. of malonic acid in 60 ml. of pyridine containing 0.5 ml.
of piperidine at 90-100° for 15 hr. and recrystallization of the product from ethyl acetate; AECH 276 my (e 10,200); analysis calenlated
for 0.25 H,O of solvation. ¢ Condensation at 45-55° for 27 hr. using the quantities of reagents described for preparation of 111, The
product was reerystallized from 9097 aqueous ncetone. % Prepared by mixed anhydride procedure using isobutyl chiloroformate,  The
proiet was recrystallized from ethylacetate (see B R. Erlanger, W. V. Carran, rard N. Kobowsky S b, Cher, Soc., 81, 3051 (10504,
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VII“ NO, CHO 280-300 dec. CLyHNL, O I ALES P47 LT g4 io. 1
VIII C¢H;CH.OCONH H 114-115 CrgH 1 N0s 72.2 5.3 10,5 724 5.29 10.3
1X° CeH;CH,OCONH CHO 237.5-239.0 C1zH1:N» 04 69, 4+ 1.%0 0.52 64,2 5.10 0.67
X CH;CONH H 117-118 CieHo N0 69.0 5,79 10.1 69.3 5.906 6.2
NIt CH;CONH CHO 231-234 CinHigNO, 65 .3 408 13.9 (3.3 4.99 15.8

» Prepared by reaction of 3-nitroindole and N,N-dimethylformamide (IDMF) in the presence of phosphoryl chloride (see G. F. Smith,
J. Chem. Soc., 3842 (1954)): previously prepared in low yield by the nitration of 3-forimylindole (see G. Berti and A. DaSettimo, Gazz.
chim. ital., 91, 728 (1961); W. E. Noland and R. D. Rieke, J. Org. Chem., 27, 2250 (1962)). * Prepared by reaction of VIII and DM
with phosphoryl ehloride; an intermediate indolenine-enamine hydrochloride was the direct product on work-up and this had to be

heated with 35} aqueous potassium carbonate to hydrolyze it to the aldehyde (IX) which wus recrystallized from acetonitrile.
pared by reaction of 3-aminoindole and neetic anhydride in pyridine.

¢ Pre-
¢ Prepared by reaction of X and DMT with phosphoryl chloride;

the product was crystallized from ethanol; AZCY 246 my (e 23,600), 304 (11,500).

necessary intermediate, ethyl S-aminoindole-3-acrvlate (11} was
prepared: however, the low yields encountered rendered imprac-
tical the preparation of Iin quantities sufficient for biological eval-
nation.

Two approaches for the syntliesis of II were investigated. The
first, via 3-nitroindole-3-acryvlic acid (I11) failed when it was not
found possible to reduce the nitro group of ITI or its methyl ester
(IV) by various chemical or catalyvtic methods. The second, o
suceessful approach, used S-aminoindole as the starting material
and utilized the selective hydrogenolysis of the curbobenzyloxy
protecting group in the presence of the acrvlate double bond.
The properties of the new compounds isolated in the research are
ontlined in Tables I and IT.
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The recent publication! of niethods for the synthesis of N-
substituted 5-(3-aminopropyvlidene)-10,11-dihvdro-5H-dibenzo-
[a,d]eycloheptenes, of which a number are useful psychothera-
peutic drugs, prompts us to report a new synthesis of one of
these, nortriptyline (IX), using propargylic intermediates. The

(1) (a) 8. O. Winthrop, M. A. Davis, G. 8. Meyers, J. (i. Gavin, R,
Tlionas, and R. Barber, J. Org. Chem., 27, 230 (1962); tb) R. 1. Hoffsomer,
1. Taub, and N. I.. Wendler, ibid., 27, 4134 (1962); (c) R. D). Hoffsoumer,
D. Taub, and N. L. Wendler, i%id., 28, 1751 (1963).

methods deseribed have been used for the preparation of targe
quantities of nortriptyline hydrocliloride as well as smaller
amonnts of varions apalags and homolags.

Experimental

5-Hydroxy-5-(3-hydroxypropynyl)-10,11-dihydro-5H-dibenzo -
[a,d]cycloheptene (I).—To a stirred suspension of 156 g. (4
nioles) of sodamide in 3 1. of liquid ainmonia there was added over
a period of 90 min. a solution of 166 g. (0.8 mole) of 10,11-dihydro-
5H-dibenzo[a,d]cycloheptene-5-one,'s 112 g. (2 moles) of pro-
pargyl alecohol, and 800 ml. of dry toluene. A low temperature
condenser (solid C(),) was employed during the addition and for
30 min. thereafter. The ammonia was then allowed to evaporate.
When room temperature was reached, 1 1. of toluene and 1 kg. of
ice were ndded. The resulting suspension was filtered and the
cake was washed with water and with ether until the aqueous
filtrates were neutral. The erude product was then dried and
dissolved in aleohol (ca. 25 ml./g.) containing about 0.25%]
ncetie acid.  The hot solution was decolorized, filtered, cooled,
and then eoncentrated in ruswe. Crystallization gave 1753 g.
{83%% yield), m.p. 187-195°. A sample was recrystallized from
aleohol and acetone; m.p. 191-195°.

Anal. Caled. for CiHisOs: C,
(, 81.45; H, 6.14.

The dibenzoate prepared fromn benzoyl chloride in pyridine®
and crystallized from carbon tetrachloride and benzene-hexane
melted at 128--129°.

Anal. Caled. for CpHyuO4 €, 81.34; H, 5.12.
51.19; H, 5.32.

5-Hydroxy-5-(3-hydroxypropyl)-10,11-dihydro-5H-dibenzo[a,
d]-cycloheptene (IT).—A 7.04 g. sample of I (described above) dis-
solved in 70 ml. of absolute ethanol containing 0.22 g. nf 5%,
palladium-on-aluimina was shaken with hydrogen at 3.5 kg./em.?

S1.79; H, 6.10. Found:

Found: C.

[2) R. L. Shriner and R. . Fosou, "The Systematic ldentificatim of
Organiec Compounds,' Jehn Wiley and Scns, New York, N. Y., 1948, p. 161,
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and 29° for 2 hr. The mixture was filtered and concentrated
in vacuo to yield 7.2 g. of colorless sirup which erystallized by
trituration with toluene. This material proved to be toluene
solvated and was crystallized from toluene; m.p. 82-86.5°.
After drying in vacuo at 120°, a sample lost 129 of its initial
weight and would not crystallize on cooling. The oil was ana-
lyzed.

Anal. Calcd. fOI‘ C13H2002: C, 8058, H, 7.51.
79.92; H,7.72.

5-(3-Bromopropylidene)-10,11-dihydro-5H-dibenzo[a,d] cyclo-
heptene (IIIa).—A small sample (0.46 g.) of IT was boiled for 6 hr.
with 1.9 ml. of 489, hydrobromic acid and 4.5 ml. of glacial acetic
acid. The mixture was diluted with 40 ml. of water and ex-
tracted twice with 20-ml. portions of ether. The combined ether
extract was washed with dilute sodium hydroxide solution, dried
over magnesium sulfate, and the ether evaporated; yield, 0.43
g. (80%). Molecular distillation provided a sample with m.p.
67-69.5°, not depressed by an authentic sample? (lit.!=> n.p.
70-71° and 69-71°).

5-(3-Hydroxypropylidene)-10,11-dihydro-5H-dibenzo[q,d]cy-
cloheptene (IV).—A 23.6 g. portion (0.088 mole) of the saturated
glycol (II) was dissolved in 180 ml. of xylene and treated at
95° with 0.34 g. of toluenesulfonic acid. The mixture was
boiled for 2 hr. using a trap to collect 1.1 ml. of water from the
condensate. The solution was cooled, washed with water, 6 N
sodium hydroxide, again with water, and then concentrated
in vacuo to yield 19.1 g. of sirup which was crystallized from 120
ml. of hexane—isopropyl ether (5:1); yield, 13.3 g. (69%); m.p.
87-90°. The analytical sample was recrystallized from isopropyl
ether; m.p. 88-91° (lit.'> m.p. 89-90°).

Anal. Caled. for CH,s0: C, 86.36; H, 7.25. Found: C,
86.10; H, 7.71.

The benzoate prepared from benzoyl chloride in pyridine?
and crystallized from ethanol had m.p. 115-118°,

Anal. Caled. for CyuHpO,: C, 84.71; H, 6.26; O, 9.02.
Found: C, 84.69; H, 6.36; O, 9.41.

A 5-fold scale-up of the dehydration described above (except
that the toluenesulfonic acid was added at 80°) gave only a 409,
vield of the hydroxypropylidene derivative (IV). The mother
liquors from crystallization provided a 249 yield of an isomeric
dehydration product, presumably a cyclic ether (V), m.p. 65—
69°. A sample was recrystallized from hexane and methanol;
m.p. 69-71.5°.

Anal. Caled. for CiH;s0: C, 86.36;
Found: C, 86.51; H, 7.50; O, 6.50.

5-(3-Chloropropylidene)-10,11-dihydro-5H-dibenzo[a,d]cyclo-
heptene (IIIb). A. From IV.—A solution of 16.7 g. of IV
(0.066 mole), 5.4 g. (0.068 mole) of pyridine, and 34 ml. of chloro-
form was treated with 8.8 g. (0.074 mole) of thionyl chloride while
maintaining the temperature at —5 to 0°. The mixture was
gradually warmed to the reflux temperature, so held for 1.5 hr.,
then cooled and washed with 80 ml. of water containing 16 ml.
of 369, hydrochloric acid and finally with cold water. The
chloroform solution was dried with magnesium sulfate and the
solvent removed in vacuo; yield, 17.5 g. (98%), m.p. 78.5-82°.
After crystallization from ethanol, the m.p. was 80-84° (lit.!®
m.p. 83-84°).

B. From II.—A 133-g. portion of the toluene solvate of the
glycol (II), 455 ml. of chloroform, and 70 g. of pyridine were
mixed and treated with 118 g. of thionyl chloride while maintain-
ing the temperature at 0 to 2°. The mixture was heated slowly
with stirring to the reflux temperature (1 hr.) and reflux main-
tained for an additional 4.5 hr. After cooling, the solution
was washed with two 500-ml. portions of water, dried over mag-
nesium sulfate and decolorizing carbon, filtered, and the chloro-
form removed in vacuwo; yield, 115 g. (98%,), m.p. 76-81°, not
depressed by mixture with material from A.

N-Methyl-g-Chloroallylamine.—To 2.7 kg. (84 moles) of an-
hydrous methylamine contained in an autoclave provided with
stirrer was added 2.24 kg. (20.2 moles) of 2,3-dichloropropenet
while maintaining the temperature below 50° by means of cooling
water. After stirring for 6 hr. (temperature dropped, 50° to 20°),
the autoclave was emptied and the reaction mixture was warmed
slightly to expel excess methylamine. Pentane (45 1.) was then
added, followed by 6 kg. of 509, sodium hydroxide solution.
After brief boiling to expel methylamine, the pentane layer was

Found: C,

H, 7.25; O, 6.38.

(3) Provided by Dr. Jack Mills, The Lilly Researcl/ Laboratorjes, Indian-
apoljs, Ind.
(4) Purchased from Roberts Chemical Co., Nitro, W. Va.
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decanted and the residual aqueous sludge was extracted twice
with 10-l. portions of pentane. The combined pentane solution
and extracts were dried with sodium hydroxide and distilled.
Distillate fractions boiling at 109-114°, n2p 1.448-1.449,
weighed 1.59 kg. (75% yield). The picrate had m.p. 113-
116° (lit.> m.p. 110°); the hydrochloride melted at 157-159.5°
(it.s m.p. 156°).

N-Methylpropargylamine. A.—Propargvl chloride (40 g.,
0.54 mole) was added to 120 ml. of anhydrous methylamine
cooled with solid CO,. The mixture was sealed in a pressure
hottle and kept at room temperature overnight. The bottle was
opened and the contents heated to 45° to expel excess methyl-
amine, Dry ether (100 ml.) was then added and the methyl-
amine hydrochloride was removed by filtration. Distillation
of the filtrate gave 15 g. (419 vield), b.p. 82-84°,

B.—N-Methyl-g-chloroallylamine (21.1 g., 0.2 mole) was
added dropwise (25 min.) to a stirred suspension of sodamide
(0.6 mole) in 400 ml. of liquid ammonia. After stirring for an
additional 6 hr. at reflux (solid CO, condenser), the ammonia
was allowed to evaporate, The dry residue was treated with 50
ml. of xylene and 10 ml. of water, triturated, and filtered. The
filtrate was dried with potassium hydroxide pellets and distilled.
The fraction with b.p. 80-85° weighed 9.4 g. (689, yield). Re-
distillation gave 1.8 g., b.p. 82-85°, and 5.8 g., b.p. 85°.

The hydrochloride, precipitated from an ethereal solution with
anhydrous hydrogen chloride and crystallized from absolute
ethanol-acetone, had m.p. 105-107.5°.

Anal. Caled. for C.HsCIN: C, 45.49; H, 7.64. Found: C,
45.91; H, 7.86.

5-Hydroxy-5-(3-methylaminopropyny!)-10,11-dihydro-5H-di-
benzo[a,d]cycloheptene (VI).—To a stirred suspension of 0.4
mole of sodamide in 300 ml. of liquid ammonia there was added
(10 min.) 21.2 g. (0.2 mole) of N-methyl-3-chloroallylamine.
After 1 hr., 40 g. (0.19 mole) of 10,11-dihydro-5H-dibenzo[a,d]-
cycloheptene-5-one's dissolved in 120 ml. of dry xylene was added
(2¢ min.). The mixture was stirred for 1 hr. at reflux (solid
CO; condenser) and the ammonia evaporated while stirring. A
solution of 2 ml. of water in 40 ml. of methanol was then added.
The product precipitated on cooling with stirring. More water
(200 ml.) was added and the mixture was filtered. The crude
product was washed with water and ether and dried; yield 48
g. (919,). It was dissolved in 670 ml. of methanol, the solution
decolorized with charcoal, filtered, and then concentrated to
170ml. Cooling with ice gave 43.7 g., m.p. 163-165.5°.

Anal, Caled. for CiiH,\NO: C, 82.28; H, 6.90; N, 5.05.
Found: C, 82.33; H,7.01; N, 4.89.

5-Hydroxy-5-(3-methylaminopropy!)-10,11-dihydro-5H-di-
benzo[a,d]cycloheptene (VII).—A 5.9 g. sample of VI suspended
in 60 ml. of absolute ethanol along with 0.3 g. of 59 palladium-
on-alumina was shaken at room temperature under hydrogen at
3.5 kg./em.? for 22 hr. Filtration and evaporation of the
ethanol in vacuo gave 6.1 g. of product, m.p. 89-94°, after tritu-
ration with hexane. Dissolved in anhydrous ether and treated
with anhydrous hyvdrogen chloride, this base gave 6.5 g. of the
hyvdrochloride (VII-HCl), m.p.17 1-173° dec. (with evolution
of HO). Recrystallization from alcohol raised the decomposition
temperature to about 192°,

Anal, Caled. for CHy\CINO: C, 71.79; H, 7.61.
C, 71.91; H, 7.40.

5-Hydroxy-5-(3-methylaminopropenyl)-10,11-dihydro-5H-di-
benzo[a,d] cycloheptene (VIII).—In one experiment, using 1 kg.
of VI, 6 1. of isopropvl aleohol, and 15 g. of 59 palladium-on-
alumina, in which hydrogenation was carried out at 50-60°
and 3.5 kg./cm.?, reaction ceased when the olefinic intermediate
(VIII) precipitated and the catalyst appeared to be deactivated.
Recovered by filtration and crystallized from isopropyl alcohol,
the m.p. was 120-123.5°.

Anal. Caled. for C,HyNO: C, 81.68; H, 7.57; N, 5.01.
Found: C,81.62; H,7.71; N, 4.87.

Further hydrogenation followed by dehydration with HCI
gave nortriptyline hydrochloride (IX-HCl), m.p. 216-219°, in
confirmation of structure VIII.

5-(3-Methylaminopropylidene)-10,11-dihydro-5H-dibenzo(q,-
dlcycloheptene Hydrochloride (Nortriptyline Hydrochloride,
IX-HCl).—A 36.5-g. portion of VII in 216 ml. of isopropy! alcohol
was acidified with 11.7 ml. of 369 hydrochloric acid and the
suspension boiled until the solid dissolved and for 1 hr, thereafter.
Crystallization then occurred by cooling the resulting solution:

Found:

(5) J. von Braun, M. Kiihn, and J. Weisiuantel, Ann., 449, 255 (1926).
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vield, 30.6 g, (7T8%0), m.p. 216-219° A second erop, 3.1 g., was
obtained by concentration of the filerate.  The product showed
the saime X-ray pattern and infrared and ultraviolet absorption
speetra as did an nuthentie sample,1¢3

Synthesis of a Cyclopropyl Carbinol in the

Amitriptyline Series
R. D). Horrsosmer, 1. Fars, axo N L WexbLey

Meeck Shaep & Dohe Rescwech Lidbocatoeres, Mecek & Co.,y Tre.,
Iakway, New Jeesey

Reveieed Janwwry 1, 1067

The  eyclopropyl  earbinol,  3-cyelopropyi-3-hydroxy-H-di-
benzola,d]-10,1 i-dihydracyeloheptene (ITr% an intermediate in
a synthesis of awitriptyline, can be prepared advantugeously
tfrom the vinyl carbinol, 5-hydroxy-3-vinyl-3H-dibenzole,d]-10, 1 1 -
dihydroeycloheptene (1), with CHyl, and zine-copper couple.*3
The formation of accompanying amounts (7-8501 of 5-(--
iodopropylidene)-8H-dibenzo[ef[-10, L i-dihydroceyclolieptene

(IV, X = —CH.I) was also ascertained by conversion to 5-(+ -
hydroxypropylidenc) - 5H - dibenzolo,d] - 10,11 - dihivdrocyclohep-
tene (IV, X = —CH,OH) with potassimin acetate and concluding

saponification. Treatinent of the iodo compound with alkali
directly produced the diene, 3-aliyviidene-3H-dibenzola,d]-10,11-
dihydroceyeloheptene. 1t

The vinyl earbinol (1) rearranges with great ease in the pres-
ence af dilute perchloric acid to give the primary svstem (111,

X = OH). smnilarly, hyvdrogen bromide or rhiloride in aeetic
acid affords IIT, N = Br and CL respectively (compuare ref.
la).
g
N
kR OH CH,CH,X
§, 12 =  C1l=Chl PHL, N = O, Br,
LR = < PV, N o= - CH.l, - -CH.Ol

Experimental

5-Hydroxy-5-vinyl-5H~dibenzo[i/.«/]-10,11-dihydrocyciohep-
tene (I).—A 100-ml. flusk fitted with stirrer, Dry Ice-ncetone
condenser, nitragen inlet, and addition funnel was charged with
1.17 g. (45 mmoles) of magnesimu turnings. The magnesium
metal was covered with 10 ml. of dry tetrahydrofuran (THI
and 2-3 ml. of a solution of 5.25 g. (49 nunoles) of vinyl bromide
in 10 ml, of THF was added. The reaction mixture was warned
slightly until reaction started: the vinyl bromide solution was
added dropwise, with stirring, at such a rate as to maintain n
temperature of 50-60°. The addition was complete in 15 min.
and stirring was continued under gentle reflux until all of the
magnesimm was cousitmed (2 hro. A wsolution of 5.0 g (24
mmoles)  of  dH-dibenzo[a,d]-10,11-dihydrocyelalieptene-5-one
in 25 ml of THI' was added, with stirring, to the warm reaction
mixture at a rate suflieient to maintzin z temperature of 40-30°.
The addition was complete in 25 min., aecompanied by consider-
able darkening of the reaction wdxture.  Stirving and heating
(3H°1 were continued Tor T hr. At the end of this time o thin
taver chiromatographic prohe (ALGUg 01 benzene--cyelohexane)
indhicated that the reaction was complete. The reaction mixture
was chilled o an dee bath and treated, dropwise, with 25 ml, of
saturnted amnmonima chioride. The aqueous buver was extracted
with two Id-ml portions of ether and the combined ether—"THI"
solutions were washed with 15 i of sauturated sodium chloride
solution, dried over anhydrous maguesin sulfate, and taken to

i1 g Ry DL Holfsemcee, DL Tady w00l N L
27, 131062y, i ibid, 28, 1731 1963,

2y 1P Stences qrel R DSnatle Jo Tae Coons Sc,, 81, 1230 (12030

A WO Gl Danchieo el Gl Becezng ol 85, 168 (13 Nee also 10T
Clacoy el Ry L Dotsoo, shid., 86, 1782 11003

Woereller, 20 6y Che e,

Vol. 7

dryness 7n cacan to yield 5.90 g, of the vinyt enrbinol 1as o yellow
o'l which exhibited the following properties: A 270 287
G.ES, 6.7, ('»3.5% T3, T.62, 7.9, 8.63, 9.0, 948, 9.83, and 1035 u;
M 2780 AL fshuy e 4705, 2700 (sl (53T, 266D tsh.) w45,
ad 2630 (6903 This material was ntilized in the next renction
without purification.
5-Hydroxy-5-cyclopropyl-5H-dibenzo;i«,i|-10,11-dihydrocycio-
heptene (IT1. ~A 50-1l. flagk fitted with a stirrer, condenser, and
addition funnel was pirged with dry nitrogen and charged with
.83 g. of the copper-zine couple,* 15 mlb, of dry ethyt ether, and 2
crvstals of odine. Methylene iodide (4.90 g, 183 nnoles;
was idded and the reaction mixture wis maintained at o gentte
reflux for 3thmin, - Fhe mixture was then coated stightly and 2.00
2o (846 mnoles o ot S-hydroxy-s-vinvi-iH-dibenzol e dj-it), ti-
dihydrocyeloheprene (1) m 5 mib of dry erhyl ether was added
stowly, with stirring, over o pericd ol 25 min. The reaction
ixtiure was snbsequentiy stirred and refluxed for 225 br.
Samples for thin laver chromatography (ALOy 101 benzene
cvelohexmme s were withdrawn after 30 min. and after  hre. and
indicated the resetion ta be complete after 30 min. with no
further change aftee + hr. Phe reaction mixture wis cooled 1o
reenn temperatore wad treated witly 15 ond. of satnated o=
nimy chioride solticar. The aguecus kiver was extractell withe
2 portions «f ether and the combined ether solntion was washed
with 1wo -l portions of saturated potassimn carbonate
sohiticar, 15 mb of satnratert sodinm chloride =olution, dried
over anhyvdrous magensimu snlfate, and concentrated 1 rvcvn
to 226 g, ol a veliow «dl. The crude il was redissolved in ether,
trented with ebarceal, fltered throngh Celite, and the ether re-
placed with hexane while concentrating to simalt vohmune.  Sceding
the solution with : erystal of nuthentie 3-hydroxy-s-cvetopropyl-
All-dibenzofud]- 10,1 i=dihydroeyveloheptene {11 mp. 69-717,
vielded 6tit1 mg. of ervstalline preduct withe map. 68 69.5°,
A mintire of the product erystals and anthentii 11 didd not de-
press the mip., G710 An additional 430 g, of cyelopropyt
carbinal 11 was obtained hy aluming chiromatography ol the
bcther Hiquor to afford a total yield af 527, over the 2 steps.

An oily fraction from the ehromatography (220 1mg.) possessed
tssentinlly the smue pobility and infrared spectrum as authentie
s -iodopropylidene  derivative 1V i N = —CHylv This oil
was reflixed tor 26 hr. with 200 mg. of potassiun acetate in
tomb of ocetene. "Phe crude reaction produet after work-np
wis saponified for | hr. with 50 mg. of potassimn hydroxide in 4.5
ml of aqueons methanot (1:9vand the produet chraanatographed
cac wentrnt chiming. Thereby  was obtained  crystaline 1V

iN = = CHLOH L mup. S6-88° not depressed on mixtinre with
anthentic material, The infrared spectrn of this prodinct was
wdentienl winh thict od nuthentioc IV{N = —CHsCIF L

5-{ 3-Hydroxyethylidene)-5H-dibenzo!«¢.d|-10,11-dihyvdro-
eveloheptene IIT (X = OH).——A solutinn of 200 mg. (0.84 nuvale)
ol E-hydroxy-5-vinyl-5H-dibenzola,!-10, 1 1-diliydrocyeloheptene
(1iin 10 mib of dinxane was treated at room temperature with 4
ml. of 2 Y aqueaus perchiloric acid.  The reaction mixure was
stirred for 1 lir,, then quenched by the addition of solid anhy-
drous potassimn carbonate, filtered cver anhydrous magnesimn
alfnte, and concentrated to dryvness /o ovarw. The residuat
vellow oil cryvstallized spontaneously on standing to yield, aiter
recrysinllization fran ether-hexane, 120 g, of the ethylidene
aleohol TITIN = = OH 3, mp. SU-8823 A 2400 AL Ce 13.042)

)
ik AL 0 Gt 288, 6.3 G4, 8.3, and 9.9-10.0 .

Anel. Cated. tor CpHGO: O SOG40 B tesz,
S610: 1 .00,

5-1 3-Bromoethylidene)-5H-dibenzo|,/|-10,11-dihydrocyclo-
heptene 1T /X == Brl-—-A solution of 1.20 g. £5.07 noles) of
erice s-hydroxy--vinvl-8H-dibenzo[«/j-10, 1 =dihydroeyeto-
heptene (13 in 15 mboof ghaeial neetic acid was chitted t« 10% and i
ail. of 1 13%, solntion of anhydrons hydrogen bromide in glicial
acetic acid added. The reaction mixbire was stirred at 10-15°
[or 230 min., then taken ta dreyness o voecuo, flushed with xylene,
and pamped down again to yvield F44 g0 of o dark oit which
ervstallized particdly. Chromatography of the ermde prodina
afforded colorless eryvstaliine bromide 111 (X = Brj, m.p. (0S8
F10° AN 0405 $0 fe 13285 and A G5, 6,73, 6.94,
TaNNAT ond 90

el Cated. Tor CpHBr: O 68280 H, 5,050 Bry
Fonnd: O, 68530 L 086 Br, 26011
Dy 1 simitir experiment cioploving byvdrgen chlorade icacetic

Foand:

206,71
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