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ABSTRACT

A general technique of preparing labeled alkenes is descrived
and dezcr.strated with the pyrolysis of (CgHs)2P{O)O'¥CHE,=14CHLCN to
give 1“CH,=1%CUCN, This method permits the rapid preparation of
lzbeled scrylonitrile as needed on a wide scale range. The process
is illustrated in the syntheris of the title azaszteroids.
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Ve reccntly deseribed {4) preliminary results on growth inhibition

.a

¢l severdl micrcorganisus by the title azasteroids, 1 and 2, respec—~

wively.  Weo wish now to describe a novel mothed for the ropid prepara

wion of clkenes needed in the synthesis of stercids znd Lo dezonstrate
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this egproach in obtaining labeled 1 and 2. Labelirz the D ring with

T%C secmed most feasible from ketoether 3 (5). Labeled acrylonitrile

)

like most unsaturated, labeled organic compounds, is expensive and

e’

( ),
Lo
Jat

* gtorcze. To aveid this

o]
[c]

hzs a propensity to polymerdize upon shimment

prodlex and to be able to prepare L on dezand, tao following technique

HaC
)

0 V4CH =V #CHCN

CH,30

32

vas develozed, 2=-Bromoethanol (containing 1 mC of Eri*CH,=14CH1,0H) was

4

condensed with XCN in boili ethenol:Hz0. The procuct, crude ethylene

cyanohydrin, was esterified with diphenylphosphinic chioride. Decomposition of

the rezction mixture with Hy0 and extraction (H,CCl:) of same gave a

yield (92%) of crude 5. Ester 5 can be stored and used when needed.
(CeHs)2P(0)OCH,CHLCN

s 4

-~

The ester 2 was pyrolyzed in a N stream in a simple system until
the pyrolysis flask was full of solid [(CgHs)2P(0)CH] (6). Collection of
% in a solution of 3 in t~butyl aleohol containing 1 ml of 40% aq KOH
srovided izmediate conditions for cyanoethylaticn of 2. The remainder
of the procedure paralleled that reported for nor~labelod _3; (5). Tne
overall yicld oI labeled 1 based on the weight of lotsled Br=1%CHp=14CE,0H

was 2.4,
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I1¥CE= T 0R 0 + KON ——b NC~T¥CH,~7%CE,CH
0

. r Tav
NC=19CH=1%CH,04 + C1P(CeHs)a ....(_,....____.. 2
siher -

5 A ;

i+

. ceveral stedns 1. 48% #3r

> 2

L

Theso esters, called phosphinates, of primarily alcohols appear to
Lo execllont precursors of labeled alksnes necded in the synthesis of
sabeled siercids. Optimization of conditions and isolation of all intere
=idiates would likely result in higher yields in long syntheses. This
=zt be weighed against ircreased handling of '#C and additional workup
time., It is even possible to recover (CgHs)P{O)CH and convert it back
to (CgHs)2P(0)C1.(7). Many primary, nor-labeled zlcchols have been so
convertod o alizenes (6,8). The method is useful on a small scale if
wcolation of the pure ester is desired since nearly all of the pure
esters are solids.

MATERIALS AND METHODS

T Ay

The ketoether 3 was prepared previously {5)., ZIZinylcnebromohydrin-
1,2-14301n0 ) wos obteined from Mallinckrodt ruclear., Diplenylphospainic

1,2
cnloride woo obtained from Coluwbia Organie Chexmicals.

Sviasis the Nitrile 6. 2-Bromoethanol (6.33 g, 0.05 mole) cor-
Laining 1mS of Br-14CH,-14CH,CH wos cissolved Zn 25 =1 of etheanol and
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tha =olutio.. was neated to boiling. To the boilinz swlution was added

dronwice 3,31 g (0,05 mole) of KCN dissolved in l) rl ¢f H20., Boiling
wLe cunt:'.n"od over“.:.g at. The sol ut"on was cooled, Ifilicred, and flash

evezorated to yield 2.15 g (ca. 60%) of I\u-‘*C-Iz-f‘*C..,u...

£

-

This crude ethylene cyanohydrin wes dissolved in ez, 100 ml of
anhydroug ether containing 8.0 g \, (O.C‘, nole) of re ”*e..v tricthylemine.
Diphenyinhosphinice chloride (9.0 7, 0.04 mole) in .+O of anhydrous
egiheor vas added dropwise with stirring to the sbove solution., When the
acdition was cemplete, the mixture was boiled for 1 hr ard poured into

2

ca. 150 :.:l of disgti .L“d Hp0. 4n irhomogencous mixture of liguid and

L‘J

]

scmi-cgolid Jormed, Methylene chloride dissolved the solid znd converted
tie z.*.:.;::vrc to a two~pha e systex, The organic phace was separzted,

waehed {0.1 NEuCl, satd. Cl) nd dricd \..‘,.aO.,) Fnmsrsl of the solvent
in vacud gave 7.67 g (0,023 mol e, ca. 507 bzsel on Sr=14CH-V4CE,0H) of

L)

esiar 5 as a yellow oil. l\:o attezpt wes meds to murily it.

—~—

Crzde scisr 5 was pyrolyzed by the -r:‘r.ple teeniicue reported (6)

&

\ob"o" '9u°) vithiTthe exception that the cffluent (c::ta:‘.r“ g L) was
dirzeted 200 m1 of warm (60°) t-butyl c.lco“o;. containing 6. 79 g

(C.C28 _.ole) of the ketoether 3 and "1 ml of 4O0F 2g. KOH., The solution
wes keai et 60° (to effect comSlete solution of 3 waich is snanng4
coly bl‘. with stirring overnight, Solvent was rwoved at aspirator
nressute cnd the residue wes boiled 36 hr with 50 ©l of 20% XCH. The
eclution was diluted (Ho0), extracted (ether) and meutralized (0.1
NZ,C1l). After the extract was dried (MgS0.), it wzs evarorated to glive
aeid _’Z as a hard crystalline solid; yield of crude 7 was 491 g

The rest of the precedure wes escentially the sonc a2z reperted
for the synthesis of gon-labeled 1 and 2 (5)e The quontities used

of ( 2' and CoHsO0CL were 2.59 ( 025 mole) and 3.13 g (0.028
role c,- Ncuivei along with 2, ls O 033 o ) ol lizi3. Hydrolysis
of 'che isciyanate z'e uired only 6 hr. Chromatography over neutrzl
elumina zave 3.90 g (52.5%~based on 5) of 1., A sublimcs (150°/0.04 mm)
cazple o2 1. (1.25 g) was colorless and crystalline (zp L52-181°, s.t.,
vac.) endWad an activity of 47,180 sounts/minute/zg (D.021 wC/ung).

4 sample (l 95 g) of 1, unrccrystallized, was boiled with 30 ml of

48% HA5r for 14 hr under Npsw The inhomogensous mixture was diluted (Hp0)
to ea. ) "“‘er and dissolved in 2% aq. Na0d. The reculiing solution
was filtered and completely neutralized with 108 cq. Nz¥C03. The
johs ucln:f.tate was filtered, vacuwn dried, and sublimcd {250°/0,04 ma3) to

ive 1.51 g of 2 [mp 290-3° (s.t., vac.)] identiccl o 211 respects to
t 2¢ norn=lebeled cempound (5). The aciivity was 41,000 zowsts/min/mg
(0’019 ”\“/"'xs)'
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