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complication of coupling with fluorine, no further analy-
2is of the specwrum was attempted.  Accordingly, we
are unable {o assign, at this time, @ configuration to
the 1-fluoro substituent in I11.13

The secondary product IV from the fluorination
reaction contained no fluorine, and elemental analysis

and spectra suggested a 3-hydroxy-Al structure.  Chro-
mic acid oxidation of IV gave the Al-3-ketone I Since

IV differs in physical properties from the known 173-
acetoxy-da-ahdrost-1-en-38-o0l,>'*  the  3a-epimeric
structure is assigned.  Olefine proton spectra already
mentioned!'' and the triplet signal at 4.08 ppm (J =
14 eps) of the C-3 proton support m detail the 3e-
hydroxy-A' strueture of IV."

In bioassay by a modified Hershberger, et al., pro-
cedure, V7 the fluoro olefin III cexhibited approximately
267 of the androgenic and 189 of the anabolic activity
of testosterone propionate. This zeparation of activi-
ties for III compares favorably with data published for
the nonfluorinated analog 3a-undrost-2-en-173-ol,* and
thus constitutes further support of the concepts of A-
ring =p* hybridization necessary for high anabolic
aefivity,

Experimental Section'®

5a-Androst-2-ene-1a,17 8-diol (Ila).—-A solution of 29 g of 173-
acetoxy-da-androst-l1-en-3-one (I) in 500 ml of methanol was
cooled to 15-18° and stirred while 108 ml of 4 N NaOH solution
and 108 ml of 3047 [1,0: were added dropwise over 30 min. The
mixture was stirred for 10 min, 100 ml of water was added, the mix-
ture was filtered, and the product was washed successively with
water and methanol and dried. The 1a,2a-epoxide (11.5 g) was
dissolved in 240 ml of 2-propanol, aud 60 ml of hydrazine hydrate
and 3 ml of acetic acid were added. The solution was heated
on a steam bath for 30 min, then held at room temperature
for 1 hr. Ice and water were added, and the product was ex-
tracted with ethyl acetate, Evaporation of the extract gave an

(13) By assuming (hat no changes in conformation are involved in the
At-steroids 11b and 11I, and by disregarding the 50-cps coupling hetween
the 1-proton and the 1-flnoro group, then the doublet pattern of the 1-protan
in 1I1 nay be taken as an indication of a Jlifferent confignration of the 1-
protun from that in 1lb. Thns a le-ptoton is suggested for 111 with a
13-flnorine atom. ‘['luis ets configuration between the 1-fluorine atom and
the (=19 methyl gronp could aceonnt for the l.i-cps splitting of the C-19
proton signal in 111, The generalizntions of Cross and Landis® leave open
the gnestion of coupling between la- and 13-flaorine atoms and the C-19
protons. The de- and Ye-fluorine substituents do not split C-19 proton
signals, but 12a- and 1Tae-fluorines do split C-18 proton signals.$

(14) R. E. Counsell, P. D, Klhustra, and F. I3, Colton, J. Org. Ckem., 27,
248 (1962). The specific rotation of the Xyntex sample (—43.5°)* appears
to be in error at least in sign and does not zngree with Counsell, et ul. (rota-
tion +33.4°%), or with a calenlated [a]n valne haseld on rotation data of
otlier 38-zleolals.

(131 The (-3 proton is conpled by 4 cps ta the adiacent C-2 vinyl proton
(whose signal alsa shows a 4-cps conpling together with a 10-cps coupling
with the C-1 vinyl proton) and to the axial C-4 proton. The chemical shift
of the C-3 proton is within the range re:ugnized for saturated A-ring, axisl
3a-aleobols in the 5a series (3.85-4.14 ppm vs. 3.08-3.70 ppm for epimeri¢
eqnatorial 3g-alcoholss), and froin tlds position and from the coupling pal-
tern is eqialorial.  Thus, the 3e-hydroxyl gronp is axial. In contrast, other
A-ring, epimmeric, unsaturated 3-alcoliols have C-3 proton spectra: a As-
3a-aleohol at 4.03 ppm, a A+-38-alcohol at 4.20 ppm,& a A310-3a-alcohol at
3.77 ppon, and & A0-38-aleoliol at 4.00 ppm.’s

(16) 3. G. Levine, N. 1. Endy, and E. C. Farthing, Tetrahedron Letiecs,
No. 23, 1517 (1963).

(17) (a) L. G. Hershberger, . G. Shipley, and R. K. Meyer, Proc. Soc.
FapH. Biol. Med., 88, 175 (1953); (b) R. A. Edgren, Acta Endocrinol., 44,
Suppl. 87, 1 (1963).

(181 All melting points were taken un a Kofler block ander microscopic
magnificution. Optical rotations were obtained on 19, sobitions in chloro-
form. All reactions and pirifications were monitored by thin layer chra-
matograply using silica gel-rice stareh chromatoplates!® irrigated with
Lhexane—ethyl acetate (4:1) and visualized with an acidified 109 alcoholie
phosphomolybdic acid solation. Nmr spectra were obtained on 106, Jen~
teriocliloroform solutions using a Vurinn Associates Model A-60 spectron-
eter. Cliemical skifts /6] were measured ylownfield from an internal refer-
epee of tecramelhvlsilune.

s19 T L Santle und €0 Yoell, J. Checatay, 9, 339 (1062).
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oil which was chromarographed on 450 g ol alibtina factivity
I, Eltion with benzene-CHCL 1 1) gave 3.64 ¢ ol 11,
mp 155-153007 alter reervsiadlization Tvam methanol hexzone
i mp 158180200 5 = .70 0C=19 protons), WTT1C-18 pratons
2,02 (178=-mectoxyl protons), 3.70 throad, half-width T ep=, 13-
protoni, 4.59 (tripler, J = S epx, Ta-proton), 5,70 (-2 vinyl
protond, 5.87 ppm 1C-5 vinyl protong. Comtinned chniog of
the colint with the =wme solvem pair gave G536 mg of the L, 173-
ciol, which wax veeryvstallized from acerome-hexine, vielding
ald mg of Ia: wmp 165-144°0 Jojn -+ 145°0 A 308 1 ee
6 = 0. (C-IS and C-19 provons;, 34-5.8 tunltiplers, 1y-
and 17w-pralonss, .85 ppin (hroad, 2H, C-2 and €5 viesd
protons .

nal. Caled Tor CHy O O
TRT1:H, 1045,

1¢-Fluoro-5a-androst-2-en-173-0! 178-Acetate Y111}, ~A «nlu-
tion of 3.6 g of TIb in 4 ml of CILCL under ninmgen was
treated with 3 ml of 2-chloro-1,1,2-tvifluorocihytdierhytamine.
The solution was stirred 1t room remperature for 31 wmin, wr which
time no starting material was derected on thin Iaver vliroma-
tograns.  Rolid NaHCO; was added, the mixture wis washed
with waler il nentral, and the CHLCls was evapornied nuder
varutm.  The residne was crystallized from methumnol, viehling
1.9 g of produet, mp 159-136°.  Reerveaathization from neth-
anol gave 1.46 g of pure 1L mp 156-150°; Lo 1020 Ak
5.76 SO8 g, ere: 8= .73 tdonbler, J = 1.3 eps, C-19 protonsy,
0.80 1C-18 protons 1, 2,05 1 178-acetoxyl protons), +.50 (lonbler of
doublews, S0 = 5 eps, S = 50 ep=, 1-provon), 4.60 (triples, J =
T oepy, [ Ta-proton), 5.85 (doublet, J = eps, C-2 vinyl provony,
5.90 ppm (C-3 ¢inyl proton); in carbon tetruchloride, 5 = (.72
cdoubler, = 1.0 eps, C-10 protonz), 0.8 (C-I8 protons:,
2.00 {(178-neetoxyl protons), 4.50 {doubler of donblers, Jf, . =
O oeps, Jur o= 30 eps, L-proton), .65 (iviplet, J = N eps, 1Te-
proiony, 5.94 pput throad, 2 H, C-2 and C-3 vinyvl protons).

RUTUR aled Tor CoyHaFOsr ) To41: H, 9234 F, 568,
Found: €, 75.64; H,9.04; F, 5.72.

173-Acetoxy-5a-androst-1-en-3a-ol (IV).—Reperivion of 1he
fluorinetnion reaction with 112 ¢ of TIL in 40 ml of CH.Cl: and
2.8 ml of 2-rhloro-1,1,2-trifluoreethyidiethyvlamine gave a crude
vryvstalline produrt, Ut g, which consizied mainly of 1he de-
sired product, IIT, rogether with =ome IV. Cliromatography
of the material on 130 g of silica gel and zucerssive ehnion with
hexane, hexane cihyl acetate, and pure ethyl acerate failed (o
give any TII, but rthe nonfluorinated polar component TV,
241 mig, was cluied by erthyl ncerate.  Recryvstallization frowm
ethyl neetale gave 190 mg of TV mp I87-190°; [afn —64.97;
AT 04, 585, TRT 802 goetey 6 o= 08D (C-18 and C-la
protons), 2.08 7 178-ncetoxyl provons), 4.08 (ripler, J = 4 eps,
Ag-protany, .60 teiplet, J = X eps, 1Ta-proton), 5.60 (quarei,
Jua = depy, Sy o= 10 0ps; C-2 vinyl proton), 6.08 ppm (donblet,
J o= 10 eps, C-1 vinyl proton',

dral, Caled Tor CoyHpOy: €0 TO860 H, 0,70,
a8 H, 054

173-Acetoxy-5u-androst-1-en-3-one (I).— A soluniion ol 4 mg
of IV in 4 mlb of acerone wus oxidized with the Jones reagent
(chroniim trioxide) in the usund manmer yielding 22.5 mg of
crude 1, mp 106-109°.  Reerystallization from hexane gave piue
I, mp 125-127°, AMEETOR 930932 myu (e 10,200), identieal by
infrared specten and chromatographic behavior with an anthentic
samplo.

TNOTC L To4l Fonod: )

Fonnd: €,

200 The 3a-alealiol IV s mentioned witlanm pliyvsicn]l constanes: AL 1,
Cross mad A Bowers, U, 8 Patent 3027429 (Meovh 31, (9503,

Derivatives of 1- and 2-Tetralones

(GEORGE DESTEVENS AND BARBARA SMOLINSKY

Research Division, CIBA Pharmaceud (cal Compony,
Swnty, Neie Jersey

Recorved July 20, 1566

The preparation of intermediates related to 1- nud
2-tetralones for use in the total synthesis of steronls ix
well documented.!  Our interest in these intermediates

113 Lo Fieser mnd M. Fieser, “Steraids,” Reintholl Mdblisbing  Cacp.,
New Yack, N. Y., 1959, v 181538,
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Bp (mm) or oo Caled, g e Fonmd, =
No. R R’ X mp, °C Pormula C H C 1l
1 Cli==Cl1. 11 (V] 76-78 (0.4) o150, 75.06 6.87 7408 (.69
2 C=CH 161 (6] 03 (0.8) CyH, 0. 75.93 5.79 76.17 5.98
3 C=C—Cl 11 (6] 08-100(0.3) CiHClO, 63.36 4.38 63.68% 4.55
4 CH==CH., CH; CH, 90 CisH ;50 86.47 7.26 86.69 7.18
b} C=CH CeH; CH, 120-122 CisHis0 87.17 6.50 86.D3 6.51
6 CH=CH, C:HN(3) CH, 194-196 Ci:H\:NO 31.34 6.83 81.31 6.91
Tasre II
X
Y
R
~——Calcd, %——— ———=Found, Yp——
No. X Y R AMp, °C Formula C H N C H N
7 =NNHCSNIH. II H 193-194 Ci3Hi5N58 63.21 6.94 17.01 62.90 7.11 16.96
8 =NNHCSNH, H OCH; 161-163 CisH gN;308 60.70 6.91 15.17 60.91 6.97 14 .81
9 OH H OCH; 110-112 CisH50: 75.79 8.81 T5.72 878
10 OCONH. H OCH; 136-138 CisHisNOs 67.53 7.69 5.63 67.87 7.61 5.45
11 =0 CHO H 45-47 Ci3H,40, 77.29 6.99 76.98 7.57
12 =0 CH.N(CHs)» H 150 Ci:HuaNO-HCl  67.47 8.31 5.25 67.32 8.30 5.24
13 OCOCH; CH,N(CH;), H 233-234 CyHxNO:-HCl 65.65 8.43 4.50 65.76 8.41 4.62
14 =0 (‘H_NCI\'(‘,H-, H 178-180 dec  CuHxN,0-HCl 71.75 7.29 7.02 71.45 7.59 7.28

was largely influenced by their versatility as points of
departure in drug synthesis. An earlier report from
our laboratory had already demonstrated that I1-
tetralone and 4-chromanone were useful in the synthesis
of highly potent analgetics.? In addition, our studies
with 2-phenyl-1-tetralone and 3-phenyl-4-chromanone
also revealed that these substances could be transformed
to 1,2-diaryl-1,2,3,4-tetrahydronaphthalines® and 3,4-
diphenylchromanes* which were most active as implan-
tation inhibitors in experimental animals. These in-
vestigations thus prompted us to explore further other
modifications of these cyclic ketones. In all cases
groups which are known to be responsible for particular
biological effects in other systems were introduced into
the molecule.

1-Tetralone and 4-Chromanone.—The compounds
that were prepared in these categories are listed in
Table I. Their mode of synthesis involves condensa-
tion of the appropriate Grignard or organolithium
reagent with the cyclic ketone. Since our earlier
studies and those of others® indicated these ketones
were useful in the development of antifertility com-
pounds, it seemed appropriate to prepare their 1-vinyl
and I-ethynyl derivatives. The substances outlined in
Table I were not only tested for their antifertility effects
but also evaluated for general pharmacological proper-
ties. They were found to be devoid of significant
biological activity.

(2) G. deStevens, A. Halamandaris, P. Strachan, E. Donoghue, L. Dorf-
man, and C. F. Huebner, J. Med. Chem., 8, 357 (1963).

(3) W.L. Bencze, R. W. J. Carney, L. I. Barsky, A. A. Renzi, L. Dorfman,
and G. deStevens, Ezpecientia, 21, 261 (1965).

(4) R.W.J. Carney, W. L. Bencze, J. Wojtkunski, A, A, Renzi, L. Dorf-
man, and G. deStevens, J. Med. Chem., 9, 516 (1966).

(5) D. Lednicer, J. C. Babcock, P. E. Marlatt, S, C., Lyster, and G. W,
Duncan, 7bid., 8, 52 (1965).

It appears from nmr considerations that a trans
diequatorial relationship exists for the phenyl and
acetylene groups in compound 5 in Table I. The
proton at C, is centered at & 3.22 and is a doublet of
doublets. The coupling constants are approximately
11.6 and 3 cps, indicative of an axial hydrogen coupled
by an adjacent axial C; hydrogen. A strongly de-
shielded aromatic proton (Cs) is at & 8.7 and has the
usual appearances associated with ortho and rueta
couplings. It is apparent from Dreiding models that
this proton is in the deshielding zone of the acetylenc
moiety only if the latter group is equatorial. Com-
pound 4 with a vinyl group at C; causes an upfield shift
of the Cs hydrogen into the complex aromatic region
(6 7.1-7.5). The chemical shift for Cg is probably at
87.45,

2-Tetralones.—It is well known that 2-tetralone has
a ready propensity fo exist predominantly in the tauto-
meric form favoring enolization toward Cy® although
enolization toward C; is also of some consequence.’
In order to restrict reactivity to only one reactive cen-
ter « to the ketone, the 1,1-dimethyl-2-tetralone deriv-
atives were prepared according to the general method
of Robinson and co-workers.%¢ The syntheses of 5-8
6-,% and 7-methoxy-1 and 5,8-dimethoxy-1,1-dimethyl-
2-tetralones!! have also been recorded. In this study
only 1,1-dimethyl-2-tetralone and its 5-methoxylated

(6) J. W, Cornforth and R. Robinson, J. Chem. Soc., 676 (1946).

(7) S. W. Pelletier, R. L. Chappell, P. C. Parthasarathy, and H. Lewin,
J. Org, Chem., 81, 1747 (1966).

(8) J. W. Cornforth, R. H. Cornforth, and R. Robinson, J. Chem. Soc.,
689 (1942).

(9) M. Mart, J. L. Corbin, C. . Wagner, and C. Wu, J. Am. Ckem. Soc.,
85, 3269 (1963).

(10) M. D. Soffer, J. C. Cavagnol, and H. E. Gellerson, ibid., T1, 3857
(1949).

(11) T. R. Lewis, W. B, Dickinson, und 8. Archer, 1b1d., 74, 5321 (1952.)
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derivative were used as intermediates for the synthesis
of compounds of potential biological mterest. The
arlationsg in structure with this group were also made
according to groups known to cause specific pharma-
cological effect=.  The compounds prepared ave listed
in Table TI. They were evalnated for their cardio-
vascular, ' sedauve,' analgetie,™ antifertdity.® ond
anviinflammatory®  coffects in - experimental  aninals
but were found to be inactive,

The bromination of these 2-tetralones afforded the
corresponding 3-bromo ketones which readily under-
went condensation with thiourea to form in good
vields the desired  2-amino-+,9-dihydro-4,4-dimethyl-
naphthal2 3-d Jthiazoles (see below).  These substances
were also devonl of significant biological activity.

L
S)\NH_,

R=H. OCH,

Fimally, 1,1-dimethyl-3-dimethylaminomethyl-2-tet-
ralone (I) was considered as a potentially useful com-
pound for the synthesis of compounds which could elicit
analgetic effects (see Seheme I).  Although it was
recognized from a study of Dreiding models of T that
severe sterie erowding around the carbonyl group would
not favor Grignardization with u large group such as
phenylmagnesium bromide, nevertheless, the reaction
was attempted in both ether and tetrahydrofuran sol-
vent systems.  In both cases, large amounts of starting
cyclic ketone were recovered. Treatment of the
Maunich base with phenyllithium again afforded almost
quantitative recovery of the starting material. These
negative results prohibited the preparation of the
desired ester of the tertiary alcohol and further work
in this =cries was terminated.

Scueme [

0 CyH:
- OH .
CHN(CH), CH,N(CH ),
|
CA}HT-
0COC,H,
CH,N(CH,),

Experimental Section

All melting points were measured with a Thomus—Hoover
nielting point apparatus and are corrected. "L'he boiling pnims
are nucorrected.  The nmr spectra were taken in dilute CDCly
solutions containing (CH,) 81 as nn internal staidard on a Varian
A-60 spectrometer. The preparation of 2-phenyl-1-tetralone
and 2-(3-pyridyl)-1-tetralone have already been reported.?

4-Hydroxy-4-vinylchromane (1).-+-A solution of 40.0 g (0.41
nwole) of vinyl bromiide in 150 inl of dry tetrahydrofuran (THF)
was added to 8.0 g (0.34 g-atom) of Mg turnings. Upon comple-
tlon of this addition, a reaction had occurred with moderate reflux.

(12) R. P. Mull, €. Taunenbauwm, M. 1daperoy, M. Bernier, W. Yost, and
5. deStevens, J. Med. Chem., 8, 332 (1063),

P03y GuodeNtevens, M. Lo Skl 11 Lokaszew sk, vod 1 1L Witking, vl
5, 019 (1962,

(1 . G Wolff, J. D, Hedy, aad 1. Gaodell, J. Clae. Tivest., 20, 63
(1911,

{15) A Roberuand 1. Nezamis, vt Eadacedaol., 28, 105 $1077).

Vol Y

The mistire was hented on the stemm baah Tor 45 min and ther
chilled i1 an ice hath.  Teo the reaction mixinre there wax then
added dropwi=e with stirring 2.6 ¢ 10,16 wole s ol 4-chromanone
dizsoltved in a0t of THE, wherenpon a hrizk reaciion ocenred.
During the kerone addition the rempersimuve of the reaciion mis-
tire wis kept ar 19 14% The vesnhing green mixunm was
allowed 10 <tand at room tetmperamre svernight. The T wis
rentaved by decanrantion and the green residie was decomponed
with NILCH=ohmbn 1100 g of NHLCHin 500 it of waers, The
pale vellow mixinre wax then exiracied several thues with »mher
and vhe erherextaet was dreied (Mg=O;L 0 Removal onf the diving
agemt by filhvavion vielded o hight vellow extraet which was
evapoutted 10 o viscoons residne oo, The oil was then dis-
tlled nneer high vacmnn.

Componnds 4 and 6 were prepaved <imilarly.

4-Hydroxy-4-ethynylchromane ¢2). A ~olmion of 30 ¢ 103
moley ol merhyl hromide in 100 mlb of dev ethyl ether was added
=lowh with good stiring 10 20 ¢ (L2 g-ntom?) of magnesinm
nirnings.  An mnnedinte reaction oeemred inospite of the Taa
thi the ether =ohiion was kept ar Dy Feeaeetone temperinre.
The addition was complere within 43 min. - The venhing mistinee
wils sUrred at vocan tempersctnee (o 1ohe, then 1A0 ml of Tre<hly
dixilled THE was added.  Accerviene was pussed throngh this
griy mixinre nn Gl the renetion teiperninre no longer rose above
23% 3 hes Chromanone 14N g dissolved in 50wl of THEF
wits added dropwise to this =olntion. Tlent wax evolved slowly
d eventadly o vellow mixtiee wis Tormed which waos =thred
vigommshy nnder Ny (or 30 min. The mixinee was heated o
reflux for 2 hee Alver cooling to room temperniire the solvem
witk removed by decamaton. The vellow vesidue was decom-
posed with NILCL =olntion, The mixtire was extracied well
with ether, and vhe ether extinen wis dried (ATgRO4 The Mg=O),
wis filtered olf nud the ether was removed 0 rocqe 1o give o
vellow oib whieh was diztilled nuder high vacennm,

Compound 5 wax also prepoved in this way. This gemeral
procedure wis also used on the preparition of 3, alvhangh methyl-
Hrhinm was prepaved and neeaved winth eds-dichloroethyvlene 1o
generate chloraneervlene.

A mixture of 8.7 ¢ AL00 moler ol 1 l-dimethyl-2-1etvalone and
40 gy moles of thiozemiemhazide dissolved 1 100 ml of
erthyvlaleohol comaining Tl of glaeial acetie acid was maimained
at reflnx tenmperature on the steam barh Tor 3l Within ahe
fivsi honr o capions precipitate began 1o fornt. Afier rooling 1he
renetion miNiee 1o room temperatire, 1he whive =olid was col-
lected on o Biichner {nunel, washed wirth a small amonnr of
ethyl ateohol. and then veervstallized from ethyl aleohol. In
this way vhere was olnined 7.0 g of white ervsials mp 193--194°,
Componnd 8 wax prepaved by this nierhol also.

1,1-Dimethyl-5-methoxy-2-tetralol {9).-~A =olntion of JN g
GL2R molel of 1 l-dinethyvli-i-methoxy-2-eiridone in 50wl oy
cthyl ether was added dropwise to L1 g (0.028 mohes of LA
i 75wl ol ether.  An immediate reaciion ocenrved aud the re-
aetion was earrded 1o campletion by an additionnl $+-hr reflux
period afrer addition ot the kerone, The mixinre was then
chilled 10 07 and the mel hvdride was decomposed hy the slow
addition of 10 ol ol wmer with =tivving. The mixinre was
allowed 1o come 10 room remperaanre nud then fileered, The
colorless filtrate was dried TNa.R0;). The drving agent was
removed by filusction and the colarless filivate was evaporated 1o
dryness on Che steain bath v viekd aowhite =olid. Pwo recrysial-
lizarinax from evelohexane vielded 48 @ of white needles, mp
11601122,

1,1-Dimethyl-2-tetralyl Carbamate (10;. -Componnd 9 (4.5 ¢
sud 01 g ol =odionm evinene were dissolved in 40 mlolmethylene-
chlovide and then treared with 3.7 ¢ of triflnoroaeeiic aeid. The
color of the =oluvtion theed from pale yellow to pink and c pre-
cipitaie hnmedimely hegnu to Torn. A thick precipitare was
formed after L he of <tiring, Water 120 ml) was added 1o vhis
ntixture, wherenpon two nvers were formed.  The ovganic Layer
wits separited wid evapornred modiyness. The resnhing pink
solid was rerrvstallized front ethyt aleohol 1o yvield 2.6 g of whire
powder, mp 136-138°.

1,1-Dimethyl-3-hydroxymethylene-2-tetralone (11). -1,1-Di-
methyl-2-tetrulone (8.7 g, .05 mole) was dissolved in 10t ml
roluene and the =ohiion was chilled tn 0°. Sodinm hydride
V6.4 e 0.142 mole? wus adderl portianwise with stivring under o
stream i Nao o ATter copletion of the addition, the hight green
intire wits ~tored Tor 2 he, To this mixtiure theve was added
300 g 007 moler ol ethyl formate with stiveing, A vigorons
resetion intmedinlely ceenrred and after 2 hre of stivving the vellow
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solid which formed was poured into an ice-cold water solntion
containing NH,Cl. Two layers separated. The aqueous layer
was extracted thoroughly with ether and the ether extract was
dried (Nas80,). The drying salt was removed by filtration and
the filtrate was evaporated to dryness in vacuo. A yellow oil
was obtained which crystallized on standing in the refrigerator.
This substance was recrystallized from ethyl alcohol to afford
5.8 g of peach-colored crystals, mp 45-47°.

1,1-Dimethyl-3-dimethylaminomethyl-2-tetralone Hydrochlo-
ride (12).—A mixture of 19.6 g. (0.113 mole) of 1,1-dimethyvl-2-
tetralone, 9.2 g (0 128 mole) of dimethylamine hydrochloride, and
3.8 g (0.043 mole) of paraformaldehyde dissolved in 75 ml of
ethyl alcohol containing 0.2 ml of concentrated HCI was heated at
reflux for 8 hr. The solution was filtered from a small amount
of solid material and the filtrate was evaporated to dryness in
vacuo. The resulting white powder was recrystallized three
times from ethyl alcohol to yield 7.0 g of Mannich base hydro-
chloride, mp 149-150°.

Compound 14 was prepared by a similar procedure.

The Maunich base 12 (6.9 g.) was dissolved in CH;OH and 4.6 g
of NaBH,was added portionwise. The solution was then heated
on the steam bath for 3 hr and then evaporated to a vellow paste.
The semisolid material was treated with 500 ml of an aqueouns
saturated NaCl solution which was in turn extracted several times
with ether. The vellow ether extract was dried (Na,S04). The
salt was removed by filtration and the filtrate was evaporated to a
light yellow oil. An infrared spectrum revealed that very little
ketoue was preseut. The acetate derivative of the carbinol,
1,1-dimethyl-3-dimethylaminomethyl-2-tetralol, was prepared in
the usual way to give 1.0 g of 13, mp 233-234°.

2-Amino-4,9-dihydro-4,4-dimethylnaphtho[2,3-d| thiazole Hy-
drobromide.—Aun ether solution of 1,1-dimethyl-2-tetralone
(10.0 g, 0.058 mole) was treated dropwise with stirring with 9.2 g
(0.057 mole) of Bri. The resulting pale yellow solution was
evaporated to dryness in vacuo, the temperature being main-
taiied below 15°, to give an orauige oil which resisted all attempts
to crystallize. This oil (14.5 g, 0.0586 mole) was dissolved in
100 ml of ethyl alcohol to which solution then was added 4.4 g
(0.058 mole) of thiourea. The solution was heated under re-
flux for 3 hr.  Oune-half of the solvent was removed in vacuo and
the resulting solution was treated with excess ether. An oil
separated from the solution This oil was triturated with ace-
tone to give a white powder which was recrystallized from excess
acetone to vield 5.2 g of product, mp 240-242°,

Anal. Caled for CsHi:BrNeS: C, 50.20; H, 4.86; N, ).01.
Found: C,50.24; H,4.79; N, 8.74.

3-Bromo-1,1-dimethyl-5-methoxy-2-tetralone, nip 110-112°,
was prepared as described above. It was treated directly with
thiourea in ethyl alcohol to form 2-amino-4,9-dihydro-4,4-di-
methyl-8-methoxynaphtho[2,3-d] thiazole hydrobromide, mp 276-

[N .

Anal. Caled for CyHBrN-OS: C, 49.31; H, 5.03; N, 8.22.

Found: C,49.57; H, 5.12; N, 7.95.

Ring-D-Bridge Steroid Analogs. IV.!
14a,17a-Ethenopregn-4-ene-3,20-dione*
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Recentlyt4s we have been attempting to synthesize
14,17 a-bridged analogs of steroid hormones, in order
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to determine the effect of such bridging on the biological
activity of the hormones. Diels—~Alder additions to
the diene system of A'!5-steroids have afforded
adducts*® which are potentially suitable for transfor-
mation into progesterone analogs. The ring-D double
bonds of the adducts,? formed by reaction of such ster-
oidal dienes with maleic anhydride or with 4-phenyl-
1,2,4-triazoline-3,5-dione, could not be reduced selec-
tively by low-pressure catalytic hydrogenation.® How-
ever, such double bonds were sufficiently susceptible to
intramolecular attack to prevent the oxidative decar-
boxylation of endo-carboxylic acids. Thus, an at-
tempted Hunsdiecker reaction on Ila resulted in the for-
mation of a halolactone,! and an attempted bisdecar-
boxylation? of the diacid IIb gave a complex mixture
which had an infrared spectrum consistent with the
presence of some of the expecteds dilactone.

Conditions have recently been found?® which permit
the selective catalytic hydrogenation of the ring-D
double bond of the acrylate adduct IIc¢,* and an attempt
to degrade this reduced adduct to a simple 14¢,17a-
etheno- (or ethano-) bridge analog is currently being
made. While the above work was in progress, a more
direct approach to the desired hormone analogs was
suggested by a report!® that pressures greater than 1000
atm facilitate the addition of ethylene to dimethyl
cyclohexa-1,3-diene-1,4-dicarboxylate.

Heating a benzene solution of 38-acetoxy-20-keto-
3,14,16-pregnatriene!! (I) at 160° for 14 hr under 3000
atm of ethylene led to the formation of 14,17a-
ethenopregn-5-en-38-0l-20-one acetate (IId) in 539
vield. The close similarity, particularly in the vinyl
hydrogen region, of the nmr spectrum of IId to those
of closely related Diels-Alder adducts*s supports its
gross structure; this evidence together with the stereo-
specificity of the above reaction led us to assign the
stereochemistry of Ila on the basis of the same anal-

ogy.* Hydrolysis of the acetate group of IId fol-
O
R’
~_R//
AcO RO
I /Ha, R=Ac; R"=COH; R” =H

0 b, R =Ac; R =R” = CO,H

¢, R=Ac; R”"=CO,CH,;R”"=H

d,R=A¢ R’ -R’=H
e, R=R'=R"‘=H
i
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