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vield, 30.6 g, (78Y0), m.p. 216-219° A second erop, 3.1 g, was
obtained by concentration of the filtrnte.  The prodinet showed
the saine X-ray pattern and infrared and nltraviolet absorption
spectra as did an authentic sammple. s
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The  eyelopropyl  carbinol,  d-cyelopropyl-3-hydroxy-5H-di-
benzola,d]-10,1 1-dihydrocycloheptene (1135 an intermediate in
a synthesis of amwitriptyline, can be prepared advantageously
from the vinyl carbinol, 3-hydroxy-3-viuyl-3H-dibenzola.d]-10,11-
dihydroeyeloheptene (1), with CH,L: and zine-copper couple.*
The formation of accompanying amounts (=8¢t of 5-(5-
iodopropylidene )-5H-dibenzo[a,d]-10,11-dibydrocyeloheptene

(IV, X = —CH.I) was also ascertained hy conversion to 5-(+-
hydroxypropylidene) -3H -dibenzofu,d] - 10,11 - dibydrocyelohep-
tene (IV, X = —CH.LOH) with potasshun acetate and concluding

saponification, Treatinent of the iodo compound with alkali
directly produced the diene, 5-allylidene-5H-dibenzo[a,d]-10,11-
dihydroceycloheptene.1®

The vinyl carbinol (I) rearranges with great ease in the pres-
ence of dihite perchlorie acid to give the primary system (11,

X = OH). Smmilarly, hydrogen bromide or chloride in aeetic
acid affords IIT, N = Br and CL respectively (compare rel.
1a).
]
N
k- OH CH,CH,X
L Ro= ClH=Cl 1L, N = OH, By, (1
ILR = < IV, X = - CH.L, - CH.OH

IExperimental

5-Hydroxy-5-vinyl-5H-dibenzo[«,]-10,11-dihydrocyclohep-
tene (I).—A 100-ml. flask fitted with stirrer, Dry Ice-ucetone
condenser, nitrogen inlet, and addition funnel was charged with
P17 g (48 mmoles) of magneshnn thrnings.  The nmagneshnm
metal was covered with 10 ml of dry tetralivdroturan (THIR)
and 2-3 ml. of a solution of 5.23 g. (49 mmoles) of vinyl bromide
in 10 ml. of THF was added. The reaction mixture was warmed
slightly until reaction started: the vinyl hromide sohition was
added dropwise, with stirring, at such o rate as to maintain »
temperature of 50-60°. The addition was complete in 15 win.
and stirring was continned wnder gentle reflux »mtil all of the
magiesiun was conswned (2 hro). A sohition of 5.0 g (24
mnoles) ot 5H-dibenzo[q,d[-10,LT-dihvdrocyeloheptene-5-one
in 25 ml. of THEF was added, with stirring, to the warim renction
mixture at a rate siuflicient to maintain & temperatnre of 40-50°.
The additinn was complete in 25 )i, areompanied by consider-
ible darkening of the reaction mixture.  Stirving and heating
(50°) were contimed for T hee At the el of this time a thin
Lver chramatograplde probe {ALOy 1:1 henzene--cyvelohexane)
imdicated that the reaction was complete. The reaction mixtire
wos ehilled o an dee hath and trected, dropwise, with 25wl of
sabicted nmmonimn ehloride.  The aguemis laver was extracted
with two 13-l portions of ether aml the combined ether-THF
solutions were washed with 15 ml. of saturated sodium chloride
solution, dried over anhyerons magnesimn snlfate, and taken to
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dryness on cacuo to yield 5.90 g of the vinyl carbinol 1 as a vellow
oil which exhibited the following properties: MM 250 287,
GIR6.75, 09, T3, T.62, 7.9, 8,63, 0.0, 9.48, 0.83, and 10.35
AL T30 AL Teh oy fe 470), 2700 (sh) (3AT), 2660 (sh.) (6430,
and 20630 (G907 This material was ntilized in the next renction
witlyint prrification.
5-Hydroxy-5-cyclopropyl-3H-dibenzo{«,/[-10,11-dihydrocyeclo-
heptene (II). —A 50-ml. flask fitted with a stirrer, condenser, nnd
addition Innoel wis purged with dey nitrogen and charged with
1.63 g. nf the copper-zine conple,* 15 1l of dry-ethyl ether, and 2
crvatals ol 1odine. Methylene iodide (4.90 g., 183 mnmles)
wirs added and the reretion mixture wis maintained at o gentle
reflux for 30 min, - The mixture was then cooled slightly and 2.00
g (R nunolesy of 3-hydroxy-d-vinvl-5H-dibenzofa,d{-10,11-
dibydracyelobeprene (1) in 3 ml of dry ethyl ether was added
slowlv, with stirring, aver o period of 25 min. The reartion
moxture was subgegquently stirred and refluxed Tor 225 1.
Samples for ahin laver chromatograpby (ALOy 101 henzene
evelobexnne s were withdrwn after 30 min. and sdter 1 . and
dicated the reaction ta he complete after 30 min, with no
turrher vhange olter | hr. The reacnion mixture was coaled to
room temperature and ireated with 14 mi o saturated am -
nitmy chloride solntion. "Fhe agieons laver was extracted witly
2 portions of ether and the combined ethier solition was wishel
aith 1wo -l portions of satirted  potussinin carbonte
sabttion, 13 ml o saiwrated sodinmm ebloride sobition, dried
over anhydrons magensbun sulfate, and concentrated 1 racna
to 226 g of a velow ol The erde oil was redissolved in ether,
trented with chiaconl, filtered thromgh Celite, and the ether re-
placed with hexane while concentrating to small vabnne.  Sceding
the sobntion with «c erystal of anthentic d-hydroxy-d-cvelapropyl-
AH-dibenzo}ad]- 10, 11-dihydroeyveloheptene (11, & map. 9-717,
vielded 660 g, of ervstalline produet with m.p. G5 42).5°
A mixire of the prodinet ervstals and anthentic 11 did not de-
press the map., G71°0 0 An additional 450 g of cvelopropyl
carbinol 11 wie cbtained by wduming eliromatography of the
mather liquor to afford a total vield of 32¢, aver the 2 steps.

A aily fraction Irom the chromatography (220 mg.) possessed
essentinlly the some mohility and infrared spectrum as nuthentie
s-iodopropylilene derivative IV ¢N —CHabute This ail
was refluxed tor 26 hro with 200 mg. of potassbin acetate in
teml of sectone. The emide reactinn prodinet. after work-np
was s panitied Tor T hreo with 50 mg. of potassbun hydroxide in 4.3
ml ol agueons methanol (1:97 and the praduct echromatographed
on ventred sdnmia, Thereby was obtained  ervstalline 1V

(N = = CHSOHDO? mps St-88° not depressed an mixtore with
anthentie material. T'he infrared spectra ol this prodiet was
identienl winh thet of authentic IV(N = —CH.OH L

5-{ 3-Hydroxyethylidene)-5H-dibenzo«.d]-10,11-dihydro-
cyclolieptene IIT {X = OH).——A sahution of 200 mg. (0.84 mmole)
af E-hyvedroxy-5-vinyl-fH-dihenzofa 71-10.11-dihydroeyeloheptene
irin 10 ml ol dioxane was treated ot room temperature with 4
mloof 2 10 ageons perchloric acid. The reaction niuxtire was
stirred for 1 br.. then quenched by the addition of solid anhy-
drans potasshun carbomate, filteredl over anhydrous magnesimn
anlfnre, and concentrated to dryness /o pieno. The residnal
vellow ol crvstallized spontanconsly on standing to yvield, after
recrystallization [rom cther-hexane, 120 g, nf the ethyvlidene
abrohol TIT N = = OHG, mp. SG-882: A% 2400 AL (e 13,042)
and ACEO D 4, D83, 6,73, G .03, and 9.9-10.0 .

Anal. Caled! for CHHGO: C0 SNG40 HL N2,
St 10, 700,

5-i 3-Bromoethylidene)-5H-dibenzo[«,¢|-10,11-dihydrocyclo-
heptene IIT fX = Br).--A solution of 1.20 g. (5.07 mmoles) nl
ernde s-hvdroxy-5-vinvl-8H-dibenzo[a.dj-10, 1 T-dihydrocyelo-
beptene (10in 15l of glacial aceric oeid was chilled to 10% and 10
ml ol a 1570 solution of anhivdrons hydrogen hromide in gloeied
acetic acid added. The reaction mixtire was stirred at 10157
{210 min., then taken to deyvness 7n evcno, flushed with xylene,
sl pomped down again to yvield 144 g0 of o dark oil whieh
evvstallized partinlly. - Chromatography of the ernde prodnea

FFonnd:

wtforded colorless crvstalline bromide T (X = Brj, m.p. 1058
FIO°: AN 0495 A ve 152835 and AP 15, .73, (.94,

TR nd 9l

Jaad. Caled, Tor CeHpBro ) 68029
Fomed: €, 68330 Hob8G; Br, 26011,

T s shmilar experinient empliyving hydmgen chlaride s aeetie

H, 5.05. Br, 26.71.
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acid, the corresponding chloride III (X = Cl) was obtained,
m.p. 93-96°.

Anal. Caled. for C;H)CL: 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 1-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 XN-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 svas
made according to the procedure of Homeyer and Wallingford,”
a red oil was often obtained in the preparation of the intermediate
compound, diethyl 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 diethy! 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-Naphthohydroquinone-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 muole) of 1,4-dihydroxy-2-naphthoie acid and 54 g. (0.125
mole) of 1-cvelohexyl-8-(2-morpholinyl-(4)-ethyl) carbodiimide
metho-p-toluenesulfonate. After stirring for 48 hr. at room
temperature, the I-cyelohexyl-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 &
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 9597 ethanol,
and subsequent cooling to room temperature gave red crystals
(1835 mg.), m.p. 215° dec. The structure of this compound
remains unknown.

Anal. Caled. for Cs:HoN: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 recrystallizations
from benzene gave 3.70 g. (119%) of light tan crystals, m.p. 212°
dec.

Anal. Caled. for CiHisNO;: C, 73.28; H, 4.71; N, 5.06.
Found: C,73.12; H, 4.87; N, 5.24.

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

1,4-Naphthoquinone-2-carboxanilinze.—To 260 mng. of 1.4-
naphthohydroquinone-2-carboxanilide in anhvdrous ether was
added 2 g. of silver ovide and 2 g. of MgS0O, The reaction
mixture was stirred in the dark for 4 hr.  The solution was filtered
to remove the excess silver oxide and the MgSO, The ether
solution was concentrated to yield 240 mg. of bright red-orange
crystals. Recrystallization from anhydrous ether yielded 212
mg. (829%) of product, m.p. 140-141°,

Anal. Caled. for C;;H,NOs: C, 73.50; H, 4.00; X, 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 u (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.  Tox-
traction of the solution with CHCl; and distillation of the CHCl;
layer at 45° (0.58 mm.) resulted in a yellow sirup. Tle 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 CpHyO4: C, 78.12; H, 5.20. Found:
C, 85.00; H,5.70. Caled. for CosHyOy: C, 84.70; H, 5.88.

When 14-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 dibenzyvl-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-naphthoie acid with 10 nil. of acetiec 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.78 125-
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°.

(8) F. Russig. J. Prakt. Chem., 62, 30 (1500).
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Steroid Reactions: An Qutline for Organic Chemists. By Carwn
Djerasst.  Holden-Day, Inc., San Francisco, Calif., 1963.
vi 4 657 pp. $9.75.

The last. two decades have seen an enormous increase in the
vobime 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 witli 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 con-
posed of a 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.



