CIAFTZR III

EXPeHIMENTAL

I. Melting point

All melling peints were determined on an electrothcermal

melting point apparntus oand are uncorrected.

IT. Dehydroating ogent

Ethey «na dried over anhydrous sodium sulphate unlesa

otherwise indiantaed,

ITI. Aluninn for thin-layer chromatography

Merck!s aluninum oxide G (after Stahl) waz uscd for

preparation of thin-layers of Alumina unleas otherwisce specified.

IV, Aluminz for column chromatography

Merck's mrluminum cxdde, actdvity I =and neutral, has baen

used for the preparation of alumjuna columns for chrosatogsraphy,

V. Deagtivated nluminum exide for column chromategraphy

Merek's aluminum oxide, astivity I nand nsutral was
deactivated with wrter (5%) or 10% aqueous acid (5%) prior to the

preparation of colwan chromatography.

¥I. Silica-gcl for thin-layer chromatography

Thin-laycrs of silica used in this work were prepared by

using Merek's reoagoent stlilern gel H (aftar Stahl).
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VII. Developient of thin-laycrs

1
2y 7 =Dichlorofluorsscein in methanol (5%) wos used as
Spray reageni for revealing compounds on thin-laycr oi alumina or

silica gel unlcse otherwise specified. .

VIII. Infra-rcd spectra

The IR spectra have been determined in potassiun bromide or
npial mull: on an Perkin-Flmer-421 or Perkin-Elmer-2%7 Grating

Infra=rad Spcctrophotometsr,

IX. Ultraviolet spectra

The UV specira wers recorded in 95% ethanol on a Unicam

5.P. 800 Ultraviolet Spectrophotometer.

Xs Nuulear magnetic resonance gpectra

The NIi spectrn were determined in triflucroacetic aeoid
with tetramethylsilane as intcrnal standard on a Vorian & 60

Spectrometer,



EAPERTIMENTAL {Continued)

Preparation of 5o, 6B-Dibromocholestan-3p-ol (43)

4 solution of powdered sodiuvm acetate (0,03 mole; 2% g.)
and bromine {C.2 mele; 34 g.) in glagial acetie acid {600 nl,) was
added to a stirred selution of commerciml cheleaterol (0.18 mole;
%5 g+) in dry cther {1 1.) which waa maintained at 20%, and the
product was collecicd oo a E;chner Funnel, The cake wus pressed
dovn and wpobod with aecetic neid until the filtrate was completely
colorless. A zecond crop of satisfactory dibromide waz obtalned
by adding wabtcer (400 ml.} to the combined filtrate and washings,
collecting the nrecipitate, and washing it with acetie acid until
it was colorlcsss The dibremide (97 g.; 83%) obtained in this way

had m.pe. 11065 -115".

Oxidation of 5i, £A-CDibromocholestan—-3g-o0l (43)

The woist dibromide obtalned from cholesterel (7% g.) was
suspended in acetdic acid {1l.) in a 3-1l. round bhottomed flask
cquipped with @« stirrer and mounted over a bucket of ice anad water
that could be raised to lngerse the flasks The suspension was
stirred at rcom temperaiure (25-30"}, and a sclutien, preheated to
g90*, of sodiun dichromate dihydrate (40 g.) 1n acetic acid (1l.)
was added through a {unnels The mixture reached a temperature of
55-58* durinz the oxidaticn, and all the solid diesolved in 3-5

minuteg. after a further 2 minutes, the l1ce bucket was raised



until the flask was immersed; stirring was then stopped, and the
mixture was allowed to stand in the ice bath without disturbance
for 10 minuicz to ellow the dibromoketone to separate in an casily
filterable erystalline form., Stirring was again rosumed and the
temperature was rolsed teo 29%. Water (400 ml.) was added and the
contents of the Tlask cocled to 15°. The product was collected on
a B;chner funnel, and the filter cake was drainod until the flow

of filtrate amounted to no more than 25 drops per minute. The
solution waes then released, uand the walls of the funnel were washed
down with methunel uwntil the last drops of filtrate were completely
colerless, The dibromoketone (80 g.), which consisted of shiny
ctolorlcse platce, ma.pe 71.5-73"dec., was drled to constant weipht
at room temperaturc in a dark cupboard. 5a, 66-Dibraomocholaatan-3~

+

one is reported (43) te have m.p. 73-75"dec,

Debromination of S, 6f=Dibromecholestan—3-one (U3)

Moist 5, 6fi~dibromacholestan~3-one (80 g.) was suspended
in ether (71.) and acetic acid (12,5 ml,) in a2 21. round bottomed
flask, The suspension was stirred me¢hanically, an ice heth was
raised into yosition, and the temperaturs was brought to 15*. The
ice bath was then leveted and fnesh zinc.dust (2.5 g.) wos =~dded.
As the reaction wes c¢xothermic, the flask was again cooled and nore
zine dust (17,5 Ge) was added at such = rate that the tepperaturo
did mot excegﬁ_20°; this took about S minutes., The dce bath was
then lewcred, and the ethereal selution contaianing suspended zinc

dust was stirred for a further 10 minutes. Stirring was continued
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and pyridine (29 l.) wns odded; this precipitated a wite zinc

salt. The nixturc was filtored through a Bgchner funnel, and the
fllter coke was woimsied well with ether. The colerless filtrate was
wached with woater and thon shaken thoroughly with 5% ogucous

sodlun bicarbonate solution until it was free from acetic aceld as
indicated by testing the =2thereal solution with zoist blue litmus
papeTre Theo solution was dried over magnesium sulphate and
concentrated to a volume of about SO0 ml.; methanol {250 nl.) was
added, and ithe wixture wac concentrated te a volunc of appruximatelg
600 ml. Cryatallizatlon was allowed to procecd at roon temperature,
then at 0-4*, znd the large colorless prisms were colleocted by
suction filtration., The cholest-5-en-3wone (46,75 g.) obtained

had m.pe 117.5=-119". Fizser (43} has reported that the first crop

MyPe 12%4-122" ond the second crop n.p. 117-1°5°.

Methylation of Cholest-5-en-3-one {102}

Cholost~5=cnn3~one (46,75 g.) in dry t-~butancl {830 ul,)
at 40" was treated with potassium (14%.3 g.) din the same solvent
(280 ml.). Iiethyl igdide (45,6 ml,) was added in one portion, and
the mixture waz refiuxed for one hour, The resulting solution wac
evaperated to dryness in & rotatery evaporator and the s0lid was
washed thoroughly with ¢hloroform. The chloroform washings were
concentrated to 150 ml., and 95% ethansl (50 ml.) was added. 4,4%-
dimethylcholest-~5-en-3-one (28.45 g, ,57%) separated from this
solution as large colerless needles, which haed m.p. 170-172%, on

recrystallization from chlevoforw and 95% sthanel.



The 1. spectrum of this compound (Fig.1, P. 81) shows

T (c-0 stretching of cyclohexanone},

q

absorption poaks ot 1700 em
1648 oo~ ' (C=C stretching vibrations), 800 and 850 cm | (CII
stretehing and bending vibrations of & trisubstituted alkcne}, 2940,
2860 and 1455 cm-1 {rethylene stretching and bending vibrations),
1370 cm_1 (IIZ}—(:H:jl banding), and 1360 and 138C cm"1 (gem=dimethyl

doublet}.

Preparation of 4,4-Dimsthylcholest=5S-en=3~one Oxime

Hydroxylamince hydrochloride (3,71 guy1a1 molesj wag added
to 4,4-dincthylcholest~S—en~3-one (20 g.) 1a pyridine (200 mle)
and the mixture heated uader reflux for 3 hours. Water was addsd
until no further precipltation cccurred, and the golld was filtered
off on 2 Buchner funnel, washed several times with weter, and dricad
in an oven at 90~100%, Crystallization of the solid scveral tines
from chloroforn and acetone gave L, 4%=dimethylecholest-SG-an-J-oue
axima (18,40 ge, 88.5%) =s colorless rods, m.p, 227-229°.

Found : C=H1,b40%: 11=11.38%; H=3,.31%

Cales for cggﬂhgwo : C=B1,43%; H=11.55%; N=3.2Y%

Absorution penks at 3300 cm-1; and 850 and 785 cm_1 in the
IR spectrum of this compound (Fig.2, F. B82) are duc to Ol stretching;

end C-H strotcehing and bending vibrations of a trisubstitutcd

alkenes respectively.

Reducticn of 4,4-Dimethylcholest-5-en-3-one Oxine with Scdium and
Butanocl-1

4 4_Dinethylcholest=5=gn-3~one oxime (6.29 g.) in refluxing
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butanel-1 {2 1.} was treatced with sodium (59,3 g+, and the heating
was cantinued for o further 3 hours. The excess of sodiw: was
destroyed willh cthonol, and the resulting scluticn was cvaporated
to dryness in o rotatory eveporztor, Water (200 ml.) was ndded

and the aqueous suspension woa extracted several times with ether.
The combined cther extracts were washed with water, and dricd.
Evaporatien of the ether furnished zn 61l (7.68 g.) which was
adsorbed on a coluan of aluminum oxide (800 g.), denctivated with
watcer, from etiler : light petrolew: {1:9). Elution ¢f the ecolumn

was carried oul as shown in Table XIV.

Reductilon of & 4ubinethylchelest~5-en-I-one Oxime with Lithium

Aluminuwn Hydrids

4,ﬁ—Dimathylcholest-Ewen-jncne oxime (8,97 g.) in ether
(800 ml.), driod over lithium aluminum hydride, was added to a
suspension of lithium aluiinum hydride (B.5 g.) in dry other
(760 ml.) and the mixbure wes refluxed for 50 hours. The sxcess
of lithium olw'inum hydride was carefully deatroyed with water at
C*, and the precipitoted 2luminum oxide was filtered off and
continuously extracted with ether. The combined asther extracts
were washed with water until the washings were necutral to litmus.
After being dried, the ether extracts wera eveporated to Jdryness
to afford en oil {7.73 g.), which was adsorbed on s colwan of
aluminum oxide {300 g.), deastivated with water, fron cther:light
retroleum (71:%). Tlution of the column with mixture of ether and

light petroleumn afforded the produets shown in Table v,
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Thin-layer Chrooatography ef Reduetion Product of boh-pimethyla

cholesteSenn-Ji—onc Oxime and 4, 4-Dimcthyleholeston-3-onc Oxime

Thin-layers of adsorbent were prepared in the following
mennerj the thickness of each coating was not determined. A4
nixture of Merclk's alumizum oxide G (20 g.) and water (40O @l.)
was stirred wntii it became viecous, then it was applied to glass
plates (20x20 cw.) using 2 Desnga spreader. After beins dried at
room teemperaturc for one hour, the plates wers nctivated at 125"
for 30 minutes, cooled and stored in & desicentor until ragulired
for vas, Twye lines wero described on each plate, one 2 cn, for
one cdge and porallel to it, which we shall refer to o5 the base
line. and the other 15 cm, above this line and parallel to it,
the vpper line, The conpound=s (about 500 g, ) were dissolved in
chloroforn ond avplied as small epocts te the baaze linp of o plate
at 4 cam, dintorvals, After the ehloreform had evaporated, the plate
was placed dn A glass tank Tilled to a depth of 1 em. with
chloroform snd the tonk was covered with a glaes ecover, The
eluting solvent immediatoly began te elimb ur the plate at o
tast rate which gradually became slower as the distance betwoen
the solvent front snd the base line increased, The time taken
Tor the solvent front to resch the uppar line was greater thon
45 minutes. When the selvent front had reachad the upper line,
the plate was removed from the tank, the solvent allowed to
evaporate, and the plate sprayed with a solution of 2 , 7w

dlchlorefluerescein in wmethanol {5%) to reveal the coupounds.
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Preparetion of ' U-Jimethylcholest-5-en-3a—ylamine Hydrochloride

Concentrated hydrechleoric acid was added to the =olution of
4,%=dimethylcholestub=ene3t-ylamine in ether untill it was gpeidic.
The amine hydrcchloride was filtered off on a B;chner funnel,
washed with vater until.the woshings were neutral to litmus and
dried in an oven at 90-100", Crystalldzatien of 4,4-dimethylcholesi-
S-gn-3o=ylaouine hydrochlorldo several times [rom absolute ethanol
furnished colorleses plates, Mep. 255° decCa., Ex]n = =51.43*% (C=0,0635;
GHG13}. The yiclds of 4, ,4=dimethylcholest-S~en=3oeylonine hydro-
thloride obtaincd from the oxime by reduction with lithium

aluminum hydride, and sodiuo and butanol-1 are shown in Table XVI.

Table XV1

4 ' L-Dime thyleholesteJeen~

Hethod of reduction Ie-ylamine hydrochleoride

Sodiwin and butsnol-1 1.6904% g. (25.55%)

Lithium alwiinum hydride 0.3028 g. (3.18%) l

Found : C=77.16%; Ha11,45%; N=3,06%; Cl=7.99%

Cale, for Cagh52

Etrong pealts in the IR spectrum of this compound {Fig. 3,

NCl : C=77.,37%; H=11.64%; H=3,91%; Cl=7,58%

P.83) at 29220,2540 and 1455 em~ | are due to CH stretehing and

2
bending vibrations:; 1600 and 1500 mlrl—.‘t to G—NH; stretching and
deformation vibrations; 1385 cmu1 to gem-dimethyl; 1365 cm_1 to

C-CH, deformction vibrations: and 825 and 790 cm-1 to CH (ef a

3
trisubstituted alkene) atretching and bending vibratlons.
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The UV spectrum of the sbove compound had », 208
max

(€ = 1652}{(Fiz. 19, P.99.

The N-R spectrum of this compound (Fig, 15, P, 95) shows
signals at 9.217J(3Hs; GﬂS)’ Q.GQ’T(EHd, J=6 cps; GEE’ CE?}'
9.037 (3H,, J = 7 cpsj C,.)y B.5B7 (3H_; c19), 8.71 (6H_; 0301031}”

6497 (MM ; C5)y amnd 4a197 (1H_; Cc).

3

Preparation of %,4-Dimethylcholest-S-en-3g~ylamine Hydrochloride

Q,Q—Dim;thylchulest—ﬁ—en-qﬁ—ylamine aydrochloride was
prepared fran %.hndimethylcholest—5—en—}ﬂ—ylamine in a similar way
to that used for preparation of the Jm-gpinDer. Crystallizatlon of
the hydrochloride several timee from methenol affored needles,
mep. 265" doc., Dﬂ]D = =52.64° (0=0.42; ch1jj, Yielde of this
amine hydrochloride obtained on reduction of the cxime are shown

in Tatle XVII,

Table XVIT

b,4=Dimethylcholest—S5-ecn-

th i
Method of reduction %p—ylamine hydrochloride

Sodiun and butancl-4 2:5122 . (R7.97%)

Lithium alwaiinum hydride 3.2044 g, (33,90%)

Found : ¢ = 77,55%; H=11.74%; N=2.99%; C1=7.71%

Calc. for C NGl : C=77.35%; H=11.64%; F=3,11%;C1=7.88%

EQHEE
This compound possessed IR absorpiicn ouxima at 2920,284%C

and 1460 cn” {Cli_ stretching and hending vibration), 1590,1565% and

1

2

* abretching and bending vibrations), 1390 and 1360 cm |

{c-mnﬁ

1510 cm



65

{gem-dinethyl}, 1370 ﬂm-1 (C-CH, deformation vibrations}, and 835

3
and 790 cm-1 (stretching and bending vibrations of CH of w
trisubstituted alkone)(Fig. &4, F.84 ).

A maxira in the UV absorption curve was observant at 207 DL
(€ = 1353 {(¥Fip. 20, P.10G ).

Its IMR spectrum {Fig.16, P,96) shows signals at 3.217
(3H 5 Cig)y 9#08T (6Hy, J = 6 epsj ChpaCpody 940371 (3H_, T = 8 epe;
Ga1}' E.ES'T{EHS; )y

B 787 (3H_3C,,), 6.727 (1H_; ©

Cigr €30
and 4,167 (1H_; Cgle

1 3

Preparation of H-Saolicylidene Derivative of 4 L-Dimethylcheolast-

Been-3x-ylanine

Salicylaldehyde (0,06 ml.) was added to 4,4%-dimct:ylcholest-
S-en-Zr-ylamine (50 mg,} in methanel) (1 ml.), the mixturc was
shaken, diluted with water and extrated with ether. Excess of the
aldehyde was remoeved from the ether solution by extrnction with 20
sodiur hydroxide solutiony, ond the etheral solution was then washed
with water until the washinga were neutral to litmus, dried, and
evaporated to dryness. Crystallizetion of the product from light
petroleun and methanol furnished greenish yellow plates of 71—
galicylidene derivative of 4,4-dimethylchelest-5-en-30-ylanine, Ma.p.
117-1187 (3% mg., 59%),

Found : C=B3.31%; H=10.52%; L=2.91¥

Cale. for C, Hoo NO : C=83.49%; H=10.70%; N= 2.70%

Strong absorption in the spectrum of this compound (Fig.5,

e ]
p- 85 ) is observed at 3400 em k (OH stretching}, 3040 em (phenyl
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CH stretching), 2920, 2358 and 11450 e {etretching ond bending

1 {C=N stretching), 1575 and

4

vibrations of mcthylene), 1630 cm_

{D—Cﬂjbending vibratiens),

(C=0 stretching

1490 cmmﬁ (pheryl C=C stretchingl}, 1378 cm”
1365 er {gem=dimethyl), 1277 and 1150 em™
vibratione of phenolic QM}, 835 and 790 cm_1 {stretching and
bending vibrations of CH of a trisubstituted alkene), and 7?35 cm™
(four adjacent hydrogen of benzene ring).

Its sircular dichroism curve as determined in ethaneol
{C=0,019} hud ag 348 = —18.}5x10hh; " =7 mu , and in dioxane
(C=0.017} bad AE 3,8 = -38.02x10‘“; ? =3 and BEzqq = «40.?4xﬁ0_4;
"= 10 o (Fige 17y Pe 97 ).

The UV spectrum of this compound (Fig.21, P.101) showa
maxirum abszorption at 215, 256, sheulder 262, and 320 mu { €=

6787, 35595, 3272, and 1252 respectively).

Preparation of NH=Salicylidene Derivative of 4, L4-Dimethyloholast-

S5-en-3g=ylamino

This compound was prepoared from b,h-dimethylcholest«S5-en=
Af-¥lamine in a similar way to that reported for the X—epinsr,
Crystallization several times from light petroleum and nethancl
furnished M~salicylidene derivative, as greenish-yellow fine
needles, m,pe 1642165%, The yield was 42 mg. (69%).

Found : C=83,4%0%; H=10,75%; N=2.89%

Calc. for 036H55ND : C=83,49%; H=10.70%: N=2,70%

The IR speetrum of this compound (Fig.6, P.86 ) has absorp-

1

tion peaks at 3400 cm  (OHstretching); 3030 emuq farcmatic CH
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stretehing) 2920,2858 and 1450 om™ (CHE stretching and bending
vibratioens); 1625 a::m"‘t (C=M stretching); 4572 and 14950 cm-1 {phenyl

C=C stretching): 1378 cm_1

(C-Cll, deformation vibrations); 1364 cu™
(gem-dimethyl}; 1275, 1250 and 1200 en” ! {Ca0 streteching); 835 and
790 e | (stretching and bending vdbrations of CH of a trisubstituted
alkene); and 738 nm-1 {(four adjacent hydrogen on benzenec ring).

The circular dichreilsm curve of this c¢ompound as determincd

in ethanol {C=0,014) had ac = +z1.25x10‘“; =14 My A€ 5.0

213
+19462x107"; T =10 1y , and in dioxane (C=0,012) had ac

1

323
= +29-§5x10d4; " =6 By 55310 = +}5.E}:1D'h|f'=20 me{FiE. 18,

P. 98).
LIte UV specirum (Fig, 22, P, 102) bhad 215, 256y8houlder
hhax. 1

262, and 320 e (€ =5808, 3769, 3223, and 1308 respectively),.

Heduction of 4,huDimethylcholesteS~en~%=one {102}

To a4 stirred suspenslon of lithium aluminum hydride {1152 Gs
in ether (144 ml.), dried over lithium aluninum hydride, was added
by-dimethylcholest=-5-ch—3~one {8 8.) 1n dry ether (700 wl,), and
the mixture was worked up as described for the réduction of 4 4o
dimethylcholest=S—en-3=one oxinme by lithlun aluminum hydride,
Crystallization of the Product from ether and methanol afforded
h,#-dimethylchnlest—E—Eﬂ-}ﬂhol as needles, m.p. 144-146°, Woodward
g4 al. (102) have reported m.pe T4be 146",

Thi$ agleocehol showed stroﬁg absorption at 3340 cmﬂ1 { OH
stretehing), 795 and 840 cm"1 (CH stretching and bending of a

trisubstituted alkenc) in the infra-red reglom (Fig. 7, P. 87).
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heaction of H,Q—dimethylcholest—ﬁ-en-Eﬁ-ol with Phosphorus

UEIchloride
b,b~Dincthyloholest-5-en-3f-0l (500 mg.)} in hexane {50 nl.)

was shaken with phospherus oxyehloride (500 mg.) for hulf an hour.
After powring into water (50 ml.), the mixture was extracted with
ether. Three water washes rendered the ethereal layer neutrnl,
After dryiny, cvaparation yielded an oily rssidue {400 ryw,) which
was applied to thin-layers Qf silica gel impregnated with 0%
sllver nitrate sclut;au. The chrnﬁatﬂgram was developed with
hexane, sprayed with concentrated sulphuric meid, and hcated in an
oven at 120-120", The RF values of the spots obtained indicated

that the reametion products were hydrocarbens.

Reactlon of Lanosterocl with Thionyl Chloride

Commereial lanosterol (500 mg.) in pyridine {1 ml.) was
treated with thicnyl chloride (0.15 ml.). The reaction mixture was
refluxed for one hour, cooled, poured into water and theou extracted
with ether. The etheregal solution after being dried, chowed no

difference frow lanosterol on thin-layer chromatography on silica

gel.

Heaction of Tanosteryl Methyl Ether with Hydrobromic acid

Hydrobromic acid (2 ml,) was mdded to a solution of
lanesteryl wethyl ether {100 mg.) in bengene, and the :iixture was
relluxed for 2 hours, The major product of this remetion had the

sane K. value ap J-isoprepylidene-A-ner~lanesta-8, 2i-diene when
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chromatoprraphed on thin-loyers of silica gel using chlorofors o

light petrolew: (1:2) as developing colvent.

Tosylation of /I 4-Dimethylcholest~S—en-36-0l (48}

4 4=Dizetiylehalest~5-cn-38-01 (5 g.) in pyridine (40 ml,)
was trecated wiih toluene-p-sulphonyl chloride {5 gul). ofter
standing at rcem temperature for one day, ice wons added and the
mixture set aszide [or one hour, The product was extracted with
ather several tlamcs, The cther extracts were washed with cold
dilute hydrochloric acid solutien (2 N.), water, sedium bticarbonate
selution (2 ¥,), and to neutrality with water, dried and cvaporated
in vocuos The »solid residue (7 g.) gave, after crystallization
from pentanc, 4,lwedincthyicholest-5-en-38-yl toluene-p-sulphonate,
as needles, RsD. 92-55" decs Thls compound have been reported {(48)

to huvs meps 92=95* deso,

Tosylation of Lonosterol (48)

Lanosta~3, 2i=dienyl toluene~-p-sulphcnate was prepared
fram lanosterol in a similar way to that described for 4, fudimethyl-
tholest=5-on-3@-yl toluenhe-p-~sulphonate. It crystallized from
pentane at 0' As needles, m.p, 116-122" (B5%). Haddad and Summers

(48} bhave reported 1t has mep. 119-1247,

RBeaction of Linosteryl Tosylate with Sodium Cyanide

Sediwa cyanide (1.5 mole, 30 mg.) was added to a solution
of lanosteryl tovsylate (200 mg.) in dimethylsulphoxide (15 nl,)

and the mixturce was heated under reflux for 3 hours. TYThe mixture



s

wag set aside ol room temperature, diluted with wAter, g cxtractsd
with ether, Jio ether layer wzs washed with ater, dried, and
Gcvaporated to dryucess. This gave an oil (150 rg.) which was
¢hramatographed on o colunn of alumina (10 €«J)- Elutien with

1ight petrolew: pave an oil {100 mg.) which had a HF value idehtienl
Lo 3*isuprupylidenm—ﬁ-nor-lanosta~8, 2i4-diene on thin-loyer

chromatogrephy of silica gel,

Reoctian of Lanosteryl Tesylate with Uiethylsodiomalonate

To = Zolutlon of diethylsodionalonate, prepared Ly refluxing
toeluene (2 ul.), sodium (50 ug.) and diethyl malonate (U.% ml.)
until all the sodiwn had dissclved, wos added A solution of
lonosteryl toaylato (300 =z2,) in toluene {2 mi.). Refiwing wvas
continued for 10 Lours; the solution was conlad, the pregipituted
gcdiun toluencep-sulphonats was filtercd off, washed with tolucne,
and the ecomhined tolusne extracts were ovapurated to Gryuces,.  The
oll cbtalned was dimgolved in ¢ther and woshod with wobtar, and the
solutlon wone dried andg evaperaled., The oil wuas applied as o S0t
to a thin-leyer of =milien 3¢l. and the chromatogram vins develaped
with:chloroform : light setrolews (1:2}. In this way the najor
cocuponent of {the recection was shown to be F-isopropylidane-b-nore

lanosta-8, 2i-dienc.

Heaction of 4,H—Dimethylchulest—E—en—}—anu with Dimethyl-

sulphoniug Hetlhylide

A solution of methylsulphinyl carbanion waa nreparad (2%,

Sodiuvm hydride (240 ige} was placed in three-necked round
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bottomed flanlt (250 wl.) and washed several times with liyht
petrolews by swirling and decanting the liquid pertion in oarder

. 0 remove the mineral oil. The flask was lmmediately fitted with
& mechanical atirrer, a reflux condenser, and a rubber stopper.

4 three way stopcock connected to the top of the reflux condonser
wae connected to a water aspirator and a2 acurce of dry nitrogan.
The systen was svacuated until light potreleum was complotely
removed from the sodiuwm hydride. The systenm was placed under
nitrogen by evacuating ard filliag with nitrogen severnl tines,
The asplretor hosec wes removed and this arm of the atupocek was
then eonnected to mercury-sealed U-tube tﬁ whileh the systen weg
openad. Dimethylsulphoxide (5 ml,), distilled over calcium
hydride, bepa 6%° (4 n.n,), was introduced slowly by hypodermic
syringe, The stirrer was started, and hydrogen evolved, which
teased after 20 aminutes and afforded o milky-white renstion
mixture. The solution was cooled to room temperature, diluted
with tetrahydrofuran (5 ml,}, dried over lithium aluminun hydrida,
to prevent freeszing, and then ¢ooled in salt-ice bath, With
stirring, a solutilon of trimethylsulphonlun fcdide (1,1 g.){29)
in dimethylsulphoxide {# nl.) was added over a pericd of gbout 3
minutes; the temperature was contralled belew 5*. The mixture was
eétirred for onc minute longer after the addition of the =alt was
completes The ketone (1,5 ge) in tetrahydrofuran (7.5 nl,),
distllled over lithiwsn eluminun hydride, was addod by hypodermic

syringe. Stirring was contioued at salt-ice temperature for scveral
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minutes and then for 60 minutes with the bath removed, The
reaetion mixture was diluted with water (100 ml.), and the product
was extracted with pentane, washed with water, and dried, Thin-
layer chromategraphy on sllica gel revealed the prescnco of only

sterting material.

Hydrogenation of 4,4-~Dimethylaholest-5-an~3-one (25)

4ylt=Dinethylcholest~S=enw3mpone (1 g.) and Ademis catalyst
(1 g4} 4in glaeisl acetiec acid {20 pml.)} contalning one drop of 60%
perchloric acid at 50-00" and atmospheric precsure were stirred
under an atriocphere of hydrogen for 7 houra. The solutilon was
filtercd and evaporated to dryness to afford a viscous mass {1 ge)e
The total hydropenation product was hydrolysed with 3% methanplie
petaseiun hydrexlde selution (20 ml.) under raflux on & water bath
for two houra, water (50 ml.) waa added and the aqueous suspension
was extracted meveral times with ethers. The combined elther extracts
were washed with water until the wosh solutieon was neutral, ard
dried. Evaporation of the ether solution furnished a non-
crystalline produet (900 mg.) which was ¢hromatographed on
aluminum oxide (100 g.), deamctiwvated with 10% agueous acetic acid,
Elutien of the column with light petroleum gave the fractions show:
in Table XVIiI,

h,H-Dimeihylchnlestan—}ﬁ—ol erystallizced from mecthylenc di-
chloride and methanel as needles, m.p. 156-158". Chavdhry et al,

(25) have reported has m,p, 157-158°,



Table XVIII

Huiber of 260 Compound Seicht Al 2
Eluant mt, fractions|f{as revealsd by thin-laycr 3?15} k=Ci
colleoted chromatography) £
Light 10 Unidentify liquid smear Qe 20l -
retroleun
Tipht = Mixturs of unidentify ligugd|2.1013 -
petroleum sngar and 4 b-dimethyl«
cholestan-36-ol .
Light 5 4,4-Dimethylcholestan=34-0l |0,709% | 155-158"
petroleum

Oxidation of %, t=-Dimethylcholestan=3g8=al {25)

A cold solution of chromic acld (8 N.){(21), prepared by

dissolving sodium dichromats dihydrate (26,7 g.) in concontrated

sulphuric ac¢id {23 ml,)} and water (40 ml,.), and making up the

solution to 1 litre with water, w2se added dropwisc from a micro-

buretts to %,h—dimethylcholestun-}ﬁ-ul (700 mg.) in acatone

(distilled over potassium permanganate) until a orange browm
colour persisted.

by addition of wmater (50 ml,), and the resulting solution was

axtracted

with ether,

The mprecipitated chromic sulphate wos destroyed

The ethoreal sclution, which was washed

successively with 5% sodium bicarbonate solutien and water, gave

a solid (700 »z,), m.p, 98-100" on cvaporation.

Chromatogsraphy

¢f this compound on aluminum oxide wlth light petroleum is eluent

af forded 4,%-dimethyleholestan-~3~one (600 mp.) which crystallized

fronm

M.pa. 102-10%",

10",

methylono dichloride end methancl as needles (400 ms,),

Chaudhry et 2l. (25} have reported it hng Repe103-
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Maximum abserptlon 1n the IR spectrum of this compound
(Fig. 8, P88 ) at 1710 om” ! is due to C=0 stretching of
c¥clohexanone .,

The UV spectrum of thls compound is transparant above

200 mu.

Freparation ol &4,4%-Dimethylcholestan-3-one Oximo

The oxine was prepared in & simllar menner to that deseribed
for 4,4-dimethylcholest-5-en~3~one oxima, Crystallization of & 4-
dimethylcholestan-3=one oxime from acetone and methanol afforded
needles, m.p, 208«209%, as guantitative yisld. Djerassid ct_zl,
{76) have reported that 4, ,4-dimethylcholestan«3eone oxime m,p,
205-206"%,

T (hu

This compound shows IR absorption pessk at 3260 cm
stretching)(Fig.9, P. 89 ).

Reduction of 4, 4=Dimethylcholestan=3=-one Oxime

Reduction of 4 4-dimethylcholestan-3-one oxime {600 og.)
with sodium (7 ;.) and butanel-1 (200 ml,.} wae carried on in a
similar way to that described for 4 ,4%-dimethylcholest-S-en-3-one
oxime. The reaction product {670 mg.) in light petroleunm was
adsorted on 3 a column of aluminum oxide (70 Ee), deactivated
with water, and the c¢olumn was eluted with mixtures of ether !

light petrolew to give the fractions listed in Table XIXa

Preparation of % l-Dimethylchelestan-3f~ylamine Hydrochloride

h,4-Dimethylcholestan—gﬁ-ylamine hydrcchloride_{250 ;S

58%) was prepared by the procedure described for the 4, 4=dimethyl-
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eholest-3-en-30-ylamine hydrochloride. Crystaelligatien aof the
hydrochlerids from methanol and acetone furndshed neodlep, We.pe
285%dec, Bf]D = +8.2% (Cc=0.624; chljj.

Found : C=?0,94%; H=11,99%; N=3.11% Cl=7.95%

Calc,. for G29H54H01 : C=77.02%; H=12.04%; H=3,10% Cl=7.8W4%

The IR spectrum of this amine hydrochlaride (Fig, 10, P. 90)
exhibita absorption peaks et 2940, 2870, 1475 and 1450 cn
(stretching and bending vibration of methylene), 1620, 1580, and
1

1520 ea | {G-Nh; stratching and Bending wibrations}, 1385 em™

(methyl bending), and 1375 cn” | (gem-dimethyl).
|

Hydrogenation of h,#—Dimethylcbalest-E—En-}ﬁ-ylamine Hydrochloride

4.“~ﬁimethflGholestwﬁ-en-}ﬁ-ylamine hydrochloride {200 mg.)
and 10% palladium charcoal catalyst (A1 8+) in absolute ethanol
(13 ml.} at atuospherde pressure end 80-832° were stirred wunder an
atwmosphers of hydrogen for 1% hours. The palladium charcoal was
filtered off rnd the sclution, on eveporation, gave o crystalline
product {100 NZede Crystallization of the product from 95 ethanol
and acetone gave h,h-dimethylchmlestan~5ﬁhylamine hydrochleridg,
as needles, m.p. 284* ace,, (], = +57 (C=0.4by CHGlEJ-

Found : C=?7,09%; H=11,88% N=3,13%: Cl=7.90%

Cale, for c29H54btl i C=77402%; H=12,04%¢ N=3.10% Cl=7.84%

The IR spectrum of this compound 1s shown in (Tig, 11y, Pe 91}

+

The absorption peaks at 1620, 1580 and 1520 cm~ ! ars due o G-t

strgtehing and deformation vibretions.
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Remction of H,h-Dimethylchulest-ﬁ-en—}nkylamine Hydrochloride with

Hydrogen in iht Presence of Raney Nickel Gatalysz_{ﬁeg

4,4-Dimcthyleholest-S-en~-30-ylamine hydrochloride {190 mg.)
and Raney nickel catalyst {HG, 1 g+2(16} in absclute ethanol (13 ml. }at
etmespheric pressure and 80-~82" were stirred for ™ hours. The
hydrogenation wminture was filtered te remove Haney nickel, The
solution aficr Lelng concentrated to 2 mi. gayYe prism shiny
erystals, m.ps 64-66" when cocled at 15%. Crystallization of this
solid from $5% cthanul afferded shiny prisms (2?5 mge), M.p, Gh-66°

A 208 o (€ =1764],

MAX.

Acetylation cf #,#—Bimethylcholestwﬁaen-iﬂ-ol

Acetlc anhydride {1 ml.) was added to 4, 4-dimethylcholest-
Seen-3g-0l (400 mg.) in pyridine (& ml.) and the mixture was refluxed
for & hours., After cooling, water {10 ml.) was added ard the
acetylated material was filtered off and washed with water until
the washings were free from pyridine, After being dried in a
desiccator, the acetylated compound (450 mg.) was crystallized from
cther and methanol to give h,&-dimethylchalest-ﬁ—en-iﬂ-ylaautate, ag
needles, mMepa 135=136,5". Woodword ¢t al, (102) have reported
that #,h—dimethylcholest-ﬁ-en—%ﬂ—ol has m.p. 136-137°,

Its IR analysis (Figs.13, P.93 ) showed absorption at 1740 cm™!
(C=0 streteaing of acetate 1240 em” '(C-0-C stretching of acetate),
300 and B30 cm™ (CH stratching and bending of a trisubstituted

alkene),
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Isomerization of h,Q-Dimethylchnlest—5-en-}p~yla¢atate

A solution of 4,h-ﬂimethylchnlest-5-en-jﬂ—ylacointe {200 ;2g4)
in benzene (2 nml.} was treated with acetlc acid (10 mll.) and
sulphuric acid (047 mls, 4, 1,84), The colorless solutior turned
yellow within 15 minutes, becsme brown wilthin onc day and Tinally
turned dark brovm. The mixture wsg sllowed to stand at room
tempurature for an additional 4 days, then poured intoc waoter (50 ml,)
and the organic materlal extracted with ether., The ethercnl
solution was washed with 5% sodium bicarbonate sclutien end with
water; it was dried and the aclvent removed by evaporction. A
non-crystalline recidus was abtained which was chranategraphed on
alumina (5 g.) using light petreleum (500 ml.,) &s eluant. This
gave a mixture of the expceoted isomerized material as revealed by
thin-layer chrematograpby en #lumina, using ¢ther : 1ight petreleum
(1:9) as eluting solvent. The Ry values for the products were
0.93 and 0,97, and for the starting material 0,47,

This mixture exhibited absorption peaka 1in the IR Bpectrum

1

{Flg.14, P. M} at 1732 ee” ' (C=0 stretching of acetate)}, 1285

and 1260 cm-1 (Ce0=C stretching of acetate),
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