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TABLE la 

N-( ~-BROMOALKYL)SACCHARINS 
Y-w-Bromoalkyl 

Substituent 

2-Bronioethyl 
3-Bromopropyl 
+Bromobutyl 
5-Bromopentyl 
6-Bromohexyl 
7-Bromoheptyl 
8-Broniooctyl 
9-Bromononyl 

IO-Bromodecyl 

Yield, ' % M.P., "c. 
97 96c 
61 92.5 
i o  71-72 
33 53.5 
46 70.5-71 
64 47.5-48 
59 54 
62 28 
83 43-44 

Formula 

CSH8BrNOJS 
CloHlaBr?TOJS 
CllH12BrN03S 
CI2Hl4BrXO3S 
ClaH16BrNOJS 
C14H18BrNOdS 
CaHzoBrNOaS 
C16HnBrN03S 
Cl7HZ4BrNO3S 

Carbon 
Calc'd Found 

39.49 39.68 
41.53 41.81 
43.38 43.67 
45.11 45.56 
46.67 47.04 
48.13 48.18 
49.49 40.43 
50.74 51.02 

Hydrogen 
Calc'd Found 

3.31 3.16 
3.80 3.87 
4.25 4.58 
4.65 4.86 
5.04 5.19 
5.30 5.54 
5.71 5.66 
6 .01  5.99 

a All melting points are corrected. Yield after recrystallization based on sodium saccharin. H. Eckcnroth, Rer., 29, 
1951 (1896) reported m.p. 96". 

filtrate then was poured into 50 ml. of water. The product 
separated as an oil and was recovered by decanting the 
water layer. The crude material was alternately recrystal- 
lized from acetone and ethyl alcohol to a constant melting 
point of 68'. Yield, 42% (after recrystallization based on the 
dibromide). 

Anal. Calc'd for CZ~H~ONZO~SZ:  C, 57.90; H, 5.83. Found: 
C, 57.73; H, 5.61. 
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3-tert-Butylthianaphthene (I) was prepared in 
77% yield by the alkylation of thianaphthene a t  
125" with isobutylene in the presence of 100% phos- 
phoric acid, Desulfurization of compound I by 
means of Raney nickel2 gave hydrocarbon 11, 
whose acetamino derivative (111) was identical with 
the acetamino derivative of authentic a-tert-bu tyl- 
ethylbenzene (11), prepared via IV and V. I n  the 
desulfurization there was a 10% survival of olefin V, 
although the mole ratio of hydrogen adsorbed on 
the Raney nickel to  3-tert-butylthianaphthene was 
9/1. a-tert-Butylethylbenzene (11) and its acet- 
amino derivative (111) are new compounds. 

( I )  Present address: Verona Research Center, Koppers 
Co., Inc., Verona, Pa. 

(2) Moaingo, Wolf, Harris, and Folkers, J .  Am. Chem. 
Soc., 65, 1013 (1943). 

EXPERIMENTAL3 

PuriJication of thianaphthene. The commercial sample4 
was 99.5 mole-% pure (tf 31.07 O.Ol") .a  It was purified to 
99.99 mole-% purity (tr 31.309' =!= 0.005"). The freezing 
point of pure thianaphthene is estimated to be 31.314' =k 
0.07O.6 

S-tert-Butylthianaphthene (I). Into a stirred mixture of 201 
g. (1.5 moles) of thianaphthene and 50 g. of 100% phosphoric 
acid at  125" was passed 2.4 cu. ft. (3.0 moles) of isobutylene, 
The organic layer was dissolved in 600 ml. of ether; the solu- 
tion was washed with aqueous carbonate followed by water, 
and dried. The ether was evaporated and the residue was 
fractionated to give 219 g. (75% yield based on thia- 
naphthene) of product; b.p. 149"/20 mn1.7 n'; 1.5871, 
d:' 1.0578. The compound solidified to a glassy material 
when cooled in Dry Ice-acetone or liquid nitrogen. 

Anal. Calc'd for C12H14S: C, 75.71; H, 7.41. Found: C, 
75.81; H, 7.41. 

corrected. 
(3) All melting and boiling points are uncorrected; tf is 

(4) Jefferson Chemical Co., Inc., N. Y. 16, N. Y. 
(5) tf = freezing temperature determined by extrapola- 

tion of freezing curve; temperatures measured by platinum 
resistance thermometer and G-2 Mueller bridge which had 
been certified by National Bureau of Standards and checked 
prior to the thianaphthene measurements a t  the triple point 
of water and with a National Bureau of Standard benzoic 
acid cell. 

(6) The equilibrium temperature of the 99.99% sample 
was 0.005" i 0.002O lower than t r  when half frozen; hence 
tfo is estimated to be 31.314' =t 0.007". 

(7) Conary and McCleary, U. S. Patent 2,692,405 (1053), 
reported b.p. 132"/10 nun. 
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Desulfurization of 3-tert-butylthianaphthene (I). 3-tert- 
Butylthianaphthenc (16 g., 0.08 mole) was refluxed for 1 
hour with a slurry of 180 g. of Raney nickels in 500 ml. of 
absolute ethanol. The mixture was filtered hot, and the 
nickel was washed with ethanol. The combined filtrate- 
wash was fractionated to give 11.5 g. (85% yield) of hy- 
drocarbon 11; b.p. 91-94'/20 mm., n'; 1.4915, d y  0.8667. 
Infrared analysis revealed the presence of 5-10y0 of olefin V; 
analytical hydrogenation indicated 11%. The olefin-contami- 
nated material was hydrogenated, and the product was con- 
verted to its acetamino derivative by the method of Ipatieff 
and Schmer1ing;g m.p. 146-147', mixture m.p. with an au- 
thentic sample 146-147'. The same acetamino derivative was 
obtained from the olefin-contaminated hydrocarbon. 
2-PhenyE-S,S-dimethyl-2-butanol (IV). Preparation A. Ace- 

tophenone (120 g., 1.0 mole) in 100 ml. of ether was slowly 
added with stirring to an ether solution of tert-butylmagne- 
sium chloride (prepared from 92.6 g. (1.0 mole) of tert-butyl 
chloride in 500 ml. of ether and 24.3 g. (1.0 mole) of magne- 
sium turnings) and the reaction product was hydrolyzed with 
saturated aqueous ammonium chloride. The ether layer was 
concentrated and the residue was distilled to give 17 g. of 
1V;lO b.p. 124-125"/20 mm., n'z 1.5142, d i 6  0.9691 (9% 

(8) The Raney nickel was prepared by the method of 
hlozingo; Org. Syntheses, 22, 15 (1941); the final heating 
temperature was 50"; the nickel contained 0.9 mole of ad- 
sorbed hydrogen. 
(9) Ipatieff and Schmerling, J .  Am. Chem. Soc , 59, 1056 

(1937). 
(10) Ramart-Lucas, Ann. chim., (8) 30, 349 (1913) re- 

ported b.p. 116-117°/15 mm., n'," 1.5135, d:5 0.9708; also, 
that its phenylurethan could not be prepared. 

yield based on acetophenone). Attempts to prepare the p- 
nitro- and 3,5-dinitrobenzoates of IV failed. 

bPhhenyl-b,S-dimeth2/2-~-bzctanol (IV). Preparation 3. A 
solution of 70 g. (0.70 mole) of pinacolone in 100 ml. of dry 
ether was added during 1 hour to a stirred, refluxing 150-ml. 
ether solution of phenyllithium prepared from 10.5 g. (1.5 
moles) of lithium and 120 g. (0.77 mole) of bromobenzene. 
The mixture was stirred for an additional hour. After 65 
hours, 25 ml. of ethanol was added to dissolve the residual 
lithium, followed by 175 nil. of water. The ether layer, after 
washing with water, and drying, was concentrated on a 
steam-bath to give a 134-g. residue. The latter was dis- 
tilled through a 27-plate column at 5/1 reflux ratio to give 
97.6 g .  (78% yield based on pinacolone) of carbinol IV, b.p. 
120-128O/20 mm. Redistillation at  10/1 refluv ratio gave 
75.5 g. (61% over-all yield) of IV with the folloi+ing con- 
stants: b.p. 128"/20 mm., n': 1.5157, dz5 0.9705. 

cu-tert-BzctUlstllie7ie (V).  2-Phenyl-3,3-diniethyl-2-butanol 
(71 g., 0.40 mole) !vas passed over activated alumina st 
275", 150 mm., and 1 liquid hourly space velovity. Distilla- 
tion of the catalyzate gave 45 g. (70'1, yield) of olefin T';11 

b.p. 7j0/10 mm., nz: 1.4992, d:' 0.8733, ti -21.16", !R9- 
99.5 mole-% pure. Analytical hydrogenation indicated the 
presence of 1.01 double bonds. 

cu-tert-Bzilyl~thliZbenzene (11). Olefin (V) (50 g., 0.31 mole) 
was hydrogenated at  atmospheric pressure in the presence 
of 0.5 g. of Adams' platinum catalyst. The catalyzate was 
filtered and distilled through 27-plate column at  l O / l  reflux 
ratio to give 40 g. (80% yield) of distillate; b.p. 79-80"/10 
mm., n*: 1.4928, d i 5  0.8700. The compound solidified to a 

(11) Ramart-Lucas, Ann. chim., (8) 30, 349 (1913) re- 
ported b.p. 8S-9Oo/15 mm., n': 1.5013, d:' 0.8839. 

2 ? 5 b 7 S 9 10 I1 11 I 3  11 15 I b  
WAVE LENGTH IN MICRONS WAVE LENGTH IN MICRONS 

FIG. l.-INFRARED SPECTRUM O F  a-tert-BUTYLETHYLBENZENE (11). 
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FIG. 2.-hFRARED SPECTRUM OF a-tert-BUTYLSTYRENE (v). 
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glass uhen cooled to -70". The infrared spectrum (Fig. 1) 
revealed the absence of characteristic olefinic unsaturation 
noted with compound (V)  (Fig. 2). 

Anal. Cslc'd for CizHla: C, 88.82; H, 11.18. Found: C, 
88.65; H, 11.08. 

Its acetamino derivative melted at 146.5-147.5' after 
crystallization from aqueous methanol. 

.Inal. Calc'd for C1,Hz1NO: Tu', 6.39. Found: N, 6.59. 

KOIVERS Co., Ixc. 

MELLON INSTITUTE 
PITTSBTRGH 13, PESXA. 

S I U L T I P L E  FELLOWSHIP Oh' I\fOXOblERS 

Derivatives at Czo of li'(cY)-Hydroxy 
20-Ketosteroid 21-Acylates 

1Zpceiccd Febricary 2, 1956 

In 1954, €1. Reich and B. K. Samuels' reported 
the isolation, in high yield, of the 20-2,i-dinitro- 
phenylhydrazorie and the 20-semicarbasone of 21- 
acetoxypregnenolorie. These results were of interest 
in view of on the inertness of the 20- 
keto 2 t-acylate grouping towards carbonyl deriva- 
tization. Iteich did not, however, describe the 
direct foriiiatiori of derivatives, such as the semi- 
carbazone, at position 20 in the presence of both 
17( a)-hydroxyl and 21-acylates. This might he pre- 
sumed a still more hindered case with respect to 
difficulty of formation of such derivatives. 

We report here the formation of 20-semicarba- 
zones niid oximes of steroids in the presence of both 
17( a)-hydroxyl arid 21-acylate functions without 
loss of the 21 acyl group. The yields arc generally 
good and real doubt is cast on the importance of 
"steric hiiidraiice" in view of two factors. First, the 
20-semicarbaxoiies are obtained by careful buf- 
fering of the reaction mixture into the pH range de- 
scribed for the case of simpler uiihiiidered ketones.' 
Second, in the case of cortisone, 3,20-disemicar- 
hazones of several "hindered" esters were formed 
without undue difficulty. Models of such esters, in 
accord ni th  the above observations, do not show 
extensire liiiidrnnce about the 20-carbonyl posi- 
tion. 

(1) N Ileicli niid 1%. It .  Saniuels, J .  Orq. C'hern., 19, 1041 

(2)  0. lIaricera, J .  Am. Chem. Soc., 72, 5752 (1950). 
(3)  N. I,. Wendler, Huang-Minlon, and hf. Tishler, 

(-1) G. Fleisher and E. C. Kendall, J .  Oro. Chem., 16, 

(1954) 

J .  A m .  ('hem SOC., 73, 3818 (1951). 
. .  

j . i6 (1951). 
i t 5 )  R. Antonucci. S. Bernstein. R. Lenhard. K. J. Sax. 

ani1 J. 11. Williams, : J .  Org.  Chem.,' 17, 1369 (19i2). 

It, Litlcll. :mtl J. H. Willi:tma, J .  Org. Cheni. 18, 70 (1953). 

28kl (1932). 

(6) I<,. Aiitoiiucci, S. Bernstein, SI. Heller, It. Lenhard, 

( 7 )  .J. Cloiwiit : ~ n d  1'. Il:rtlctt, J .  , l t ? i ,  Chctrt. Soc., 54, 

CHzOCORi 
C=O I 

CHzOCORI 

A11 derivatives were made by the following general 
methods: 

Cortisone acetate Y,80-disemzcccrharonc ( I  ). Cortisone acc- 
tate (10.0 g., 0.023 mole) was susperitlcd in 268 cc. of 
methanol, and 8.6 cc. of water; the suspension was Iilnnketed 
with nitrogen. To the mixture were added 13.6 g. (0.122 
mole) of semicarbazide hydrochloride :tnd 7.1 g. (0.084 
mole) of sodium bicarbonate and the iiiixture w:ts hcated 
under reflux for 3'/2 hours. At the end of this time, the 
cortisone acetate had all dissolved; the temperature was re- 
duced to 45" and heating at  this teniperaturc was con- 
tinued for 21 hours. After one hour a t  Go, crystallization of 
product t>ook place. At the end of the 21-hour heating period, 
the suspension was cooled to room temperature :tnd to it was 
added sloxly 338 cc. of water. The resulting 
semicarbazone derivative ( I )  was cooled for 2 hours in an 
ice-bath, filtered, washed with water, and dried under a 
vacuum; mt., 12.9 g.. m.p. >300". 1lecryst:tlliz:ttion was ef- 
fected from p?'ridii:e-niethanol. 

Anal. Cf. Table I .  Calc'd: Acetyl, 8.33. Fouiid: Acetyl, 
8.32. 

Peaks were observed iii the infrared s1)ectruni a t  5.81 p 
and 7.07 p which indicated acetoxyl. For the ultraviolet 
spectra, Cf. Table I. 

Cortisone acetate 3,,%-diozirne (11). .I mixture of 5.0 g. 
(0.0124 mole) of cortisone :tcetnte, 13-1 cc. of niet,h:tnol, and 
4.3 cc. of water was placed in a flask with stirring and the 
air \vas replaced by nitrogen. To the iiiisture was added 
3.84 g. (0.0553 mole) of hydroxylamine h?-drochloride and 
5.48 g. (0.0653 mole) of sodium bicarbonate. After the reac- 
tion mixture had been heated as for thc prcp:ir:ition of I 
(see above), it \vas concentrated iri L ~ C I I O  to 43 cc. and 50 cc, 
of water and 50 cc. of nearly saturated salt solution werc 
added. The crystalline slurry was stirrccl for 3 hours at 
0-5' and the solid was removed by filtration and v;aahetl 
with water. The dry wt. was 3.0 g.;  m.p. soften, l50", 
melted at  163-166", dec. 188". 

After recrystallization from et,hyl :tce 
naphtha, the ronipound showed thc R: 

melting point. 
:trial. C'f. Table I .  
For ultrttviolct~ spectra, C)". Table I ;  /aJ2: +l79.2" (c, I ,  

acetone). 
S( a),l  7(  ~),81-2 'r ih~droxypregnane-l1 ,20-dionc dU-sernica,.- 

bazone 21-acetate (VIII). In  2710 cc. of methanol, 100 g. 
(0.246 mole) of 3(a),17(a),2l-trihydrox~-pre~iiaiie-l1,2(~- 
dione 2l-ncctat,e was dissolved. After replacing the nil, 
above the stirred solution by nitrogen, 62.3 g. (0.56 mole) of  
semicarbnzide hydrochloride and 37.3 g. (0.45 mole) of 30- 

diuin bicarbonate were added. The solution \\-as hcated under 
reflux for 3 hours and at 45" for an additional 20 hours; 
at the end of this time i t  was concentrated in m c u o  to a 
volume of 1000 cc. The product began to c 
volume of about 1.500 cc. and, a t  the end of the c.oiirmtra- 
tion, crystallization n-as forced to complction 1)y t.lre atldi- 

(8) Anallscs by R. S. Boos and nwwnte. riltrnviolct 
qpectrit by F. A. 13acher and 2issoci:ttcs \lelting Imints arc 
uncorrected. 


