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vield, 30.6 g, (78%0), mup. 216-219° A second crop, 3.1 g., was
obtained by concentration of the filtrate.  The product showed
the same N-ray pattern and infrared and ultraviolet absorption
spectra as did an authentic sample, "=
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The cyclopropyl  carbinol,  3-cyelopropyl-5-hydroxy-5H-di-
benzola,d]-10,11-dihydrocycloheptene (I1),% an intermediate in
a synthesis of amitriptyline, can be prepared advantageously
from thevinyl carbinol, 5-hydroxv-5-vinvl-3H-dibenzo|«¢,d]-10,11-
dihydrocycloheptene (1), with CH.l: and zinc-copper couple.#
The formation of accompanying amounts (7-8¢;) of 5-(~-
iodopropylidene)-5H-dibenzo[a,/]-10, 1 I-dihvdrocycloheptene

(IV, X = —CH.I) was also ascertained by conversion to 5-(+-
hydroxypropylidene) - 5H -dibenzola,Jd} - 10,11 - dihvdrocyclohep-
tene (IV, X = —CH,OH) with potassium acetate and concluding

saponification. Treatment of the iodo compound with alkali
directly produced the diene, 5-allylidene-5H-dibenzola,d]-10,11-
dihydrocyeloheptene. it

The vinyl carbinol (I) rearranges with great ease in the pres-
ence of dilute perchloric acid to give the primary svstem (111,

X = OH). Similarly, hvdrogen bromide or chloride in acetic
acid affords 1IT, N = Br and CL respectively (compure rel.
la).
]
AN
R OH CH,CH,X
L1 o= CHe=CH, L1, X = OH, Br.
LR = < [V, N = ( H.I, - CH.OH

Experimental

5-Hydroxy-5-vinyl-5H-dibenzo[«,/]-10,11-dihydrocyclohep-
tene (I).—A 100-ml. flusk fitted with stirrer, Dry Ice-acetone
condenser, nitrogen inlet, and addition funnel was charged with
1.17 g. (48 mmoles) of mdgneslum turnings. The magnesium
metal was covered with 10 ml. of dry tetrahyvdrofuran (THF)
and 2-3 ml of a solution of 5.25 g. (49 mmoles) of vinyl broniide
in 10 ml. of THF was added. The reaction mixture was warmed
slightly until reaction started: the vinyl bromide solution wus
added dropwise, with stirring, at such a rate as to maintain «
temperature of 50-60°. The addition was complete in 15 min.
and stirring was continued under gentle reflux until all of the
magnesium was consumed (2 hr.). A solution of 5.0 g. (24
mmoles) of  SH-dibenzo[a,d]-10,11-dihvdrocyeloheptene-5-one
in 25 ml. of THF was added, with stirring, to the warm reaction
mixture at a rate sufficient to maintain a temperature of 40-50°.
The addition was (()111})18'(0 in 25 min., accompanied by consider-
uble (larl\(’mng of the reaction mixture, Stirring and heating
(50°) were continued for 1T hr. At the end of this time a thin
l:x.\'vr' chromatographic probe (ALOy 1:1 benzene cvelohexaned
indicated that the reaction was complete. The reaction mixture
was chilled in an ice bath and treated, dropwise, with 25 ml, of
saturated ammonium chloride.  The aqueous laver was extracted
with two 15-ml. portions of ether and the combined ether-THI
solutions were washed with 15 ml. of saturated sodium chloride
solution, dried over anhydrous magnesium sulfate, and taken to
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dryness i cacno to yield 5.90 g. of the vinyl carbinol 1 as a yellon
oil which exhibited the following properties: A 2.7 287
GIS6.75, 6.9, 713, 7.62, 7.9, 8.63, 9.0, 0.48, 9.83, and 10.35 2
A0 o730 A }.» fe 470), 2700 (sh.) (457, 2660 (sh.) (645,
and 2630 (l»‘.)(JL This material was utilized in the next reaction
without purification.

5-Hydroxy- 5-c}/clopr0pyl 5H-dibenzo|«,{|-10,11-dihydrocyclo-
heptene (IT), A 50-ml. flask fitted with a stirrer, condenser, and
addition funnel was purged with dry nitrogen and charged with
1.83 g. of the copper-zine couple,” 15 ml. of dry ethyl ether, and 2
erystals of godine. Methylene iodide (4.90 g, I3 mmoles)
was added and the regetion mixture was maintained at a gentle
reflux for 30 min.  The mixture was then cooled slightly and 2.00
g (NA46 mmoles) of 3-hydroxy-s-vinvl-3H-dibenzo[a,d[-10,11-
dihydracyeloheprene (1 in 5 ml. of dry ethyl ether was added
stowlv, with stirring, over w period of 23 min. The rewetion
mixture was subsequently ,tnr(*d and refluxed for 2,25 hr.
Samples for thin laver chromatography (ALOy 101 benzene
evelohoxane ) were withdrawn after 30 min. and after 1 hr. aoad
indicated the reaction to be complete afrer 30 min. with no
further change after [ hr. The reaction mixture was cooled to
room {emperature and treated with 15 il of saturated anmo-
ninm chloride solution. The aqueous Liver was extracted with
2 portions of ether and the combined et ther solution was washed
with two  13-ml portions of saturated potassiun earbonute
solution, 13 ml. of saturated sodium chloride solution, dried
over anhyvdrous magensium sulfate, and concentrated in racuo
to 2.26 g of o vellow oil. The erude oil was redissolved in ether,
treated \nrh charcoal, filtered through Celite, and the ether re-
placed with hexane while concentrating to small volume.  Seeding
Tll(’ solution with : ervstal of authentic 5-hydroxy-5-cvelopropyl-
SH-dibenzolad]-10,1-dihydroeveloheptene (I1n map. 69-717,
vielded 660 mg. of ervstalline product with m.p. 68 69.5°
A omixture of the product ervstals and authentic 11 did not de-
press the mop., 68-71° An additional 450 mg. of cvelopropyl
carbinol 11 was obtained by alumina chromatography of the
nother liquor to afford a total yield of 527, over the 2 steps.

An oily fraction frome the chromatography (220 mg.) possessed
essentially the sume mobility and infrared spectrum as authentic
v-iodopropylidene derivative IV (N —CHyIts This il
was refluxed for 26 hro with 200 mg. of potassiun acetate in
6ol of aeetone. The erude reaction product after work-up
was suponified for | hro with 50 mg. of potassium hydroxide in 4.5
il of aqueous methanol (1:9) and the produet chromatographed
o neutral ahumina, Thereby  was obtained  ervstalline IV
iN = = CHLOHD mup. X6-88° not (leprehsei on ixture with
authentic material. 'Hw infrared ﬂp(*(tm of this product was
identical with that of authentic TV (X = —CH,OH ).

5-(;d-Hydroxyethylidene\)-SH-dibenzo((1.:]]-10,11-dihydro-
cycloheptene III (X = OH).——A solution of 200 mg. (0.84 mmole)
of E-hydroxy-5-vinyl- 5H dibenzala,d!-10,11-dihydrocycloheptenc
iliin 1() ml. of dioyane was treated at room temperature with 4
ml. of 2.1 aqueous perchloric acid.  The reaction mixture wis
stirred for 1 hr.. then quenched by the addition of solid anhy-
drous potassium curbonate, filtered over anhydrous magnesium
sulfare, and concentrated to dryness (v vecwo. The residual
vellow oil ervstallized spontaneously on standing to yield, after
recrystallization from ether—hexane, 120 mg. of the (th\hd(‘nv
aleohol 1T (N = -()H‘;, DL, 8E-88°0 A20F 0400 X e 13.042)
and A2 66, 2.85, 6,73, 6.04, 8,03, and 4.9-10.0

tnal. Caled. for (1‘}{1,,(), (", S6.40; H. (L\‘Z.
NGO H, 704,

5-{ 3-Bromoethylidene)-5H-dibenzo/[«,/|-10,11-dihydroecyclo-
heptene IIT (X = Br).--A solution of 1.20 g. (5.07 mnmoles) of
crude S-hydroxy-5-vinyvl-5H-dibenzo e, d|- ]041l-dlh_\dnu.\(lu-
heptene (1) in 15 ml of glaeial acetic avid was chilled to 10° and 10
ml of a 157, =olution of anhydrous hydrogen bromide in glacial
acetic acid added. The reaction mixture was stirred at 10-15°
for 30 min., then taken to dryness in vacuo, flushed with xylene,
and pumped down again to vield 144 g of o dark oil which
ervstullized puartinlly. Chromatography of the crude produet

Found: ',

atforded colorless ervstalline bromnide 111 (X = Brj, m.p. 105
110° A 2405 3 e 1328500 and ASOM 615, 6.73, 6.94,
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acid, the corresponding chloride III (X = Cl) was obtained,
m.p. 93-96°.

Anal, Caled. for C;HiCl: C, 80.16; H, 5.89; Cl, 13.95.
Found: C, 80.48; H, 5.91; Cl, 13.66.
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Truit? reported that various derivatives of 2-acylamino-3-
alkyl-1,4-naphthoquinone possess amebicidal activity. Buu-
Hoi® reported that l-naphthylamine, 1,5-naphthylenediamine,
and similar derivatives of 2-chloro-1,4-naphthoquinone were
capable of inhibiting the growth of Mycobacterium tuberculosis.
N,N-Diethyl-4-chloro-1-hydroxy-2-naphthamide, ethyl 4-chloro-
1-hydroxy-2-naphthalate and N-phenethyl-4-chloro-1-hydroxy-
2-naphthamide were shown by Franzen and Binkley? to exhibit
low antiprotozoal activity. It seemed quite likely that various
substituted amide derivatives of 1,4-dihydroxy-2-naphthoic acid
and the corresponding 1,4-naphthoquinone-2-carboxamide should
be interesting biologically.

Experimental’.¢

1,4-Dihydroxy-2-naphthoic Acid.”—When this compound wus
made according to the procedure of Homeyer and Wallingford,”
a red o1l was often obtained in the preparation of the intermediate
compound, diethy! 1,4-dihydroxy-2,3-naphthalate. This dif-
ficulty was overcome when NaH was substituted for NaOC.H;
in the condensation of ethyl phthalate and ethyl succinate, and
by running the reaction in anhydrous ether. The melting point
of diethyl 1,4-dihydroxy-2,3-naphthalate” was raised from 62-64°
to 74-74.5° when the product was recrystallized twice from pe-
troleum ether (b.p. 30-60°).

1,4-Naphthohydroquinene-2-carboxanilide.—To a suspension
of 16 g. (0.123 mole) of aniline hydrochloride in 800 ml. of aceto-
nitrile was added 17.5 ml. of triethylamine followed by 25 g.
(0.123 mole) of 1,4-dihydroxy-2-naphthoic acid and 54 g. (0.125
mole) of 1l-cvclohexyl-3-(2-morpholinyl-(4)-ethyl) carbodiimide
metho-p-toluenesulfonate. After stirring for 48 hr. at room
temperature, the 1-cyclohexyl-3-(2-morpholinyl-(4)-ethyl)urea
metho-p-toluenesulfonate was removed by filtration, and washed
with 100 ml. of acetonitrile. The organic layers were combined
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and the solvent removed under reduced pressure. The crude
product was dissolved in ether and the solution washed with N
hydrochloric acid, N sodium bicarbonate, and finally water until
the aqueous layer remained clear. Drying over MgSO; and
removal of the ether yielded 12 g. of a mixture of yellow and red
crystals. The crude material was dissolved in hot 959 ethanol,
and subsequent cooling to room temperature gave red crystals
(135 mg.), m.p. 215° dec. The structure of this compound
remains unknown.

Anal. Caled. for CuHaN:Os (quinhydrone): C, 73.17; H,
4,39: N,5.07. Found: C,74.83; H,4.47; N, 7.20.

Concentration of the mother liquor gave 10 g. of crude 1,4-
naphthohydroquinone-2-carboxanilide.  Five reerystallizations
from benzene gave 3.70 g. (119;) of light tan crystals, m.p. 212°
dec.

Anal. Caled. for CHuNOs: C, 73.28; H, 4.71; N, 5.06.
Found: C,73.12; H, 4.87; N, 35.24.

Infrared absorption in KBr, 2.9 (OH), 3.1 (N-H), 6.2, and 6.3
w (C=0); ultraviolet absorption in EtOH, My.x 270 and 360 my;
Amin 245 and 328 my.

1,4-Naphthoquinone-2-carboxanilicze.—To 260 mg. of 1,4-
naphthohydroqguinone-2-carboxanilide in anhvdrous ether was
added 2 g. of silver oxide and 2 g. of MgsSO, The reaction
mixture was stirred in the dark for 4 hr.  The solution was filtered
to remove the excess silver oxide and the MgS0,; The ether
solution was concentrated to vield 240 mg. of bright red-orange
crystals. Recrystallization from anhydrous ether yielded 212
mg. {829) of product, m.p. 140-141°,

Anal. Caled. for Ci:H;NO:: C, 73.50; H, 4.00; XN, 5.05.
Found: C,73.26; H,4.04; N, 5.36.

Infrared absorption in KBr, 3.1 (N-H), 6.1, 6.3 (C=0),
and 5.9 p (quinone C=0); ultraviolet absorption in EtOH,
Amax 252 and 334 mu; Apip 310 mu.

Reaction of 1,4-Dihydroxy-2-naphthoic Acid with Benzyl
Bromide.—To 10 g. (0.05 mole) of 1,4-dihydroxy-2-naphthoic
acid in 50 ml. of ethanol and 25 ml. of water was added 40 ml. of
7 N KOH and 33 ml. of benzyl bromide over a 20 min. period.
After cooling to room temperature, 300 ml. of water was added
and the aqueous solution acidified with glacial acetic acid. Ex-
traction of the solution with CHCJ; and distillation of the CHCI;
layer at 45° (0.538 mm.) resulted in a yellow sirup. The sirup
was layered with anhydrous ether in a stoppered flask. White
crystals separated after 2 weeks, 7 g., m.p. 142-143° (from ether).
The analytical results are not in agreement with those expected for
benzyl 1-hydroxy-4-O-benzyl-2-naphthalate.

Anal. Caled. for CypHyO,: C, 78.12; H, 5.20. Found:
C,85.00; H,5.70. Caled. for CosHsO,: C, 84.70; H, 5.88.

When 1,4-naphthalenediol was treated with benzyl bromide
and 7 N KOH and the reaction mixture worked up in the usual
manner, dibenzyl 1,4-naphthohydroquinone was isolated. Re-
crystallization from ether gave white crystals, m.p. 142-143°,
A mixture melting point with the product isolated previously
caused no depression. The compound isolated was dibenzyl-1,4-
naphthohydroquinone.

Acetylation of 1,4-Dihydroxy-2-naphthoic Acid with Acetic
Anhydride or Isopropenyl Acetate.—Refluxing 1 g. of 1,4-di-
hydroxy-2-naphthoic acid with 10 ml. of acetic anhydride and
0.5 g. of sodium acetate for 1.5 hr. yielded 1,4-diacetoxynaphtha-
lene,® recrystallized from ethanol, m.p. 124-125° (lit."® 125-
127°). Refluxing 1 g. of 1,4-dihydroxy-2-naphthoic acid with
10 ml. of isopropenyl acetate and 1 drop of sulfuric acid for 2 hr.
gave upon work-up, 220 mg. of 1,4-diacetoxynaphthalene, m.p.
125-126°.
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Steroid Reactions: An Outline for Organic Chemists. By Caru
Dserasst. Holden-Day, Inec., San Francisco, Calif.,, 1963.
vi 4+ 657 pp. $9.75.

The last two decades have seen an enormous increase in the
volume of literature on steroid chemistry. In a survey of re-
actions characteristic of this field both the steroid chemist and
the general organic chemist face the dilemma of a complete
literature search without sacrificing a significant slice of one’s
working time which, otherwise, could be spent in the laboratory.

Prof. Djerassi, who is so well known for his contributions to
steroids, has now come out with a book which every chemist in
the field will receive with relief.

The book under review can be considered more appropriately
as a catalog or atlas rather than a text book as it illustrates the
examples without much description. It is divided into 14 sec-
tions, each devoted to a given reaction. Each section is com-
posed of & comprehensive collection of examples of some particular
reaction, which has been widely employed for steroids, and has
been modified to suit specific requirements in individual cases.



