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A, VYorlk ccuplicied Curlng the pes’ jaaw ‘m‘o"wd il the extonsicy of tie
Live-oiep synthzois by means of which 3-am.no—2-ncthft~9.1-=r..-m:r410-
bydeechleride (Ve) had bean peepsred, TFhe syathesis sheued jiself o
e quite pereral, and thred additional sutatituted amincalkenethiole
were Syathesined, These substances and tlwee intermediate crizgihiiols
chbalined in tlw process were tested as antirsdiaticn agents bLub wrve
nob found to be significantly active.

B, TDrrepsbigation of pessivle reaction of acelylone witk lecarbeouo,y--3~
tyirolddens (VI) vas pursued <itth the hope of & g an intermndiate
ceakylenle cadinol which would vltivmtely lead to on aminobirie?
vhiarein tho anlino grovp wonld te part of the leterceysile fivo-r=riwrgd
sing,  L1bhcugh l-cazbelhexy-3~pyrzoiddens was wwepared by a thyee-
atep procedire, the mthed vas tedilous and compliceted. Pexiicr, in
asveral experiments, the rescilon with acctylenc fallod to materiaiise;
thio phase of the resz2arch wag, therefore, discontinuved,

C. An Inveetligation vae mede of the possibilitiss of forming ardnobhinls
fyonm aminoalkenes formed from Schiff bases. Unfortunstely, these
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intermediotes failed to react with thiols to produce the desixed
sulfide, Thoreforo, after a reasonsble period of expericentation
this project wms discontinued.
T part A, the synthesis of amincalkanethiols hos kean described.
These conld Le considered to be trianlkyl-subatituted about the awdine
and thicl fwneticns. T was thought to be also intorasting o ob-
terpt the synthesis of tetraalkyl-substituled compounds derived fxom
Triallyl-onputituted interrediates, Although the tetreretiyl compovnd
wags of chiel interost, the direthyl disthyl coupound 3s being finst
investigated tecavse of 2 quantity of the necessary starbing aatovial

on hard,
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Raport on Work Completed or In Progress:
4. Three sminoalkanethiola (V a, b, ¢) similar to Vd praviously prepared
wera obtained by the following synthetic scheme.

V4

R Hg(OAC Eo
! % W] HpKOH
n~(!:-<:sc:»; *  CgHgCH,SH » R-C-CCH;
ox AcOH,  HpSO), SCHC4Hz
I y
a, R¥C,oly, ReCH
2 /2 g3 3 7
b, R=R = CZHS
(2
c; R,R = «(Cliy)g-
, d, R =R’ = CH; . .
R R %
Na-liHy { L4A1H), !
R-CCHy +» R-C—CCly : » R-C——CHCH,
! P then HC1 N
CHgCH,5 NOH HS NOH B HHyeHCL
IiX w

Sinez the previcus report, & new catilytic mixture consisting of
concentrated sulfuric acid, glacial acetic acid, and Zavawsic xe2%rie
hag bLeaa developed for the reacticn I IT and found to give supsyior
yields of IT as conipared to that previcualy used involving boron

4riflvoride. 3-Besncylthio-3-methyl-2-peatanone (IIa) was prepared

vy rasction of 49.0 g. (0.50 mole) of Is and 52.0 g, {0.50 mole) of
i~%oluenethiol with the aid of a catalytic mixture consisting of

£.hi g. mercuric acetaie, 150 ml, of glacial acetic aeid, 5.0 g. of
Awtoiuensthiol, and 5,0 ml. of concentrated sulfuric acid. 4 73%
yield {78.0 g.) of Ila was obtained, b.p. 75-78° (0.0l mm.),

%D 15128, Anal. Caled. for CygHyg0Ss C, 70.23: H, 3.165 S, .l
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found: G, TO.hh; H, 8.25; 5, 141,52, 3-Benzylthio-3-ethyl-2-pentanone (Ib) was

shtained from 56,0 g. (0.50 mole) of ethynylcarbinoil Ib, 62.0 g. (0.50 mole) of
J-toluenethiol, and a catalytic mixture of 75 ml. of glacial acetic azcid, 5.k z,
of mercuwitic acetate, 5.80 g. oif X -toluenthiol, and 2 ml. cf concentrated sul-
furic acid ab 70-80°, A& yield of 75.0 g. (74%) resulted, b.p. 32-84° (0,03 ma.),
22D 15291, ¢ 1,030, fnal, Caled, for Gy C 1,135 B, 8.53; 5, 13,7,
Tound: C, 71.33; E, 8,13; S, 13.35. l-Acetylcyclohexylbenzylsulfide (I¥c) was

formed from 50.0 go (0.40 mole) of 1w thynyleyelohexanol (Ic) and 50,0 g. (0.hC msis)

£ & ~toluenethiol added fo a catalytic mixture consisting of 15C ml. of glacial

[

acetie acid, 6.40 g. of mercuric acetate, 3 ml, of concenirated sulfuric acid,

ané 5 mi, ofow.toluenethiol at a reaction temperature of 70-809; the yield was

Lot
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52,5 3. {78£) of a pale yellow oil, b.p, 98° (0,03 mm.), n25D 1,5528, 9'_§5 1.095,

Pk Ta e by ta e f

Anal, Caled, for ClsﬁzoOSx C, 72.50; H, 8.12; S, 12.90. Found: C, 72,513

H, %,13; S, 13,1k,
Formation of the oximes IIT was accomplished by uell established procedures.

3-Benzylihios3-methyl-2-pentanone oxime (II1a) was formed from 10,0 z. (0.045 mole)

of IZa, 10,0 g. {%.1L3 mole) of hydroxylamine i-vérochloride and 15.0 g. of sodium
acetate in 4O ml. of waters the mixture was stivred for 12 hr, in a sieam bath,
The vroduct, 9,20 g. (82%) was a thick, viscous oil, b.p. 125-115° (0.03 rn.),

#?5C 1.5728, 2 1.225. Anal, Caled. for C C, 55.78; K, 8.07; S, 13.31.

) 13"17“06:
Found: €, 65.5h; H, 7.99; 5, 13.53. 3-~Benzylthio-3-ethyl~2-ventanone oxime (11It)

vas obtained frem a reaction mixture consisting of 2L.0 g. (0.089 mole) of' the
Leto sulfide (IIb) 10.0 g. (0,1h5 mole) of hydroxylamine hydrochloride, and 30 ul.

of pyridine thich was stirred overnignt at room temperature and yielded 20.2 g.

(822} of a pale yellow oil, b.p, 125-128° (.2 mm,), 525D 1.5552, 3‘55 1,205,
- (]
fmal. Caled. for Cq)liNOS: C, 65.89; H, 8.L2; N, 5.57. Found: C, 66,05;
H, 8.26; M, 5.91, Similiarly obtained was l-Acetylcyclohexylbenzlsulfide oxime (IiXc)

- - o e e e e e e et
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; fron a solution of 43.0 g. (0,173 mole) of IIc, 20.0 g (0.29 mole) of
hydrvorlamine hydrochloride in 50 ml. of pyridine vhich was stirred for 2} r.

A pale yellow oil was initielly obtained but erystallized upon standing overw

night; recrystellization from methanol-water yielded L0.0 g. (389 of white,

o g s = g e o

needievlike crystels, m.p. 125-127%, Anal, Calcd. for CygH, HOS: C, 68.L0;
K, 8.0k S, 12.17, Found: C, 68.55; H, 7.75; S, 12,10,

Removal of the masking benzyl group succeaded by the well kunown hydrogens-

v
~

olysis procedure using sodium and liquid ammonia, resulting in the formation

of 4-thioloximes (I7) in good yields, 3-Methyl-3-thiol-2-pentanone oxirne (IVa}

uas obtained by the addition of 8,00 g. (0.35 atom) of sodium metal to a
solution of 31.0 g. (0,13 mole) of IX¥2 in 500 ml. of liquid ammonia. Extrace

tion with ether and subsequent distillation yielded 1L.2 g. (7h%) of a colorless

e e s e

oil, bup. 69-70° (0.05 mn.), §25D 1.1921, 2% 0.593. Anal. Caled. for Ct, JMOS:

~
i

¥ !,;8.9&; H, 8989; S, 21;?80 Fou.'ld: C’ hs.?s; H’ 8.7’.‘; s, 21050:-

Similiarly, 3-Ethyle3-thiol-2-pentancne oxime (IVo) was obtained from

3L.5 g, (0.63 atom) sodium metal added to a solution of 50.0 g. (0,20 mole) of

e ———r

IITo in 700 ml, of liquid ammonia, Anal, Caled, for C7H15N(S: C, S2.%u; Hy 9.37;

S, 19.88. Fownd: C, 52.,15; H, 9,10; S, 20,10. l-Acetyleylohexanethiol cxime (IVc)

was obtained in like manner from a solution of L5.0 g. (0.17 mole) of oximé IIre
in 505 ml, of liquid ammonia to which 12.0 g. (0.U45 atom) of sodiwm had been
added; yield, 17.1 g, (57%) of white crystals, m.p. 99-~100°. Anal. Caled. for
CgHycloS: C, 55.L5; H, 8,733 S, 18,50. Fawund: C, 55.57; H, 8.45; S, 18:h).
The three thiol oximes, (IVa, b, e¢) _Just described were submitted for test as

aroopective antiradiation aﬁgn'hs.

Tne reduction of the thiol oximes IV to the desired aminoalkanethiols V was
carried out with lithium aluminum hydride, 2-Aminoc-3-methyl-3-pentanethiol (Va)

fc)




-7~

was forned by reaction of 2 15,0 go (010 mole) of IVe with 3.90 go 1ithiun

aluminur hydwide; yield, 6,50 go (66%), b.p. 55-58° (0,06 mm.), 625D 1.5003,

g§5 0,998, inal, Caleds for CgHygNS: C, 5L.08; H, 11,35; N, 10,15, Found:

Cp 53995; H’ 11061; N, 100230
2-Amino«3~ethyl-3upentanethiol (Vb) was prepared by the action of 2.00 g.

{0,035 mole) of 1lithium aluminum hydride on 8.00 g. (0.05 mole) of IVb; yield,
1,50 go (62%), b.p. h0-LS° (0,03 mm.), n25D 1.51L3, 212,5 1,015, Anal, Caled.

for c7ul7ns: C, 57,09; H, 11,64; S, 21,77, Found: C, 57,28; H, 11,51;
3; 22,0h. The corresponding nydrochloride was prepared from 2 solution of
1,00 g, (6.8 mmoles) of Vb in 25 ..1. of anhydrous ether into uhich dvy
nyarogen chloride was introduced; yield, 990 mz, (79%), m.po 175~176° (dec.).
Aeal. Caled. for CpHyoCINS: C, 45.76; H, 9.87; €1, 19.28, Found: C, 145,92;
H, 9,94 C1, 19,09.

A mixture consisting of 1,00 g, (5.40 mmoles) of Vb and 10 ml, of

cyclohexanone was heated until a homopenous solution was obtained., Cooling

and the addition of 20 ml. of anhydrous ether gave S-ethyleh,S.dimsthyle2.

spirocyclohexylthiazolidine hydrochloride as a white pracipitate, n.p.
232-234° (dec.). Anal. Calcd, for c13526cms: C, 59,165 #, 9.57: S, 12.16,
Fourd: C, 59.02; H, 9.45; S, 12.25.

1-(1-Aninoethyl)-tyclohexanethiol hydrochloride(Ve) was formed fron
35,0 g, (0,20 mole) of IVe in 100 ml. of tetrahydrofurar and 33,5 g. (0.8 mole)

of lithium ahuninur hydride in LOO ml. of tetraliydrofuran; yield, 22.0 g. (63%)

of a colorless oil, b.pe 85-90° (0,06 m,) A 1.00 go (6.30 mole) sample was
placad in 20 ml. of anhydrous ether and dry hydrogen chloride was introduced
to yield 950 mg. (77%), m.p. 135-136°. Anal, Caled, for CgH oCLS: €, L9135
H, 9.27; C1, 18.11, Found: C, 48,95} H, 9.39; Cl, 17.93.
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Tz formtion of thiazolidine derivatives of these aminoalkanethiols
dercustrated canclusively that the amino and thiol groups were on adjecent
carbon atone.

B, It bad beea thought that there would be little difficulty in carrying ous the
reaction befweesn acetylens and l-cavbothewy-3-ppwolddenc {VI) - this Cardvatlve
carrying the carvethoxy proup on the nitrogen was to be erployed as the free
pyrrolidone is unstablz. The desired inteymediate VI couid be syathenised in
good yield tubt s Ecedures involvsd were wiwleldy. DBecauBe of this uad
since reaction of this cowpownd with acetylene failed in a rumber of axperi-
wental attemptis, this work was diserntinved.

2 NaC=CH =
— oH
u N

0,01 o0zt
1/
Cs To investigate the addition of thiols to substititsd allyl amines ar their
acyl cerivatives, vinylmgnesium tromiGe wos caused to react with H-bensylider:-
aniline to yieli 3-phenyleutno-3-phenyl-1-propene (VII)

HoC = Cilghe Gets RSH Cails

CEUCH=NCely ——————% HL=CHCRICGY %> RSCH.CHRSEH
204 Gy
Ac 0

RS i
nzczmgn-nms s RSCH-CHHICHe
¢Hlg COCH3 &33 i3

Vil
Vinylmsgnesiun tromide for the preparation of 0~3~ 1-1-meopene (VIE)

was obtained from 12,16 g, (0.5 g. atom) of magnesimm twrnings in 120 xl. of 'y
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Pitralipdrofiman, a trace of dodine, end 5-3.5 g. (0.5 mole) of vinyl bromide
11 & .. of tetrahydrofursr. To the vinylmagnesium tromide was added $0.6 .
(2.5 role) of l-benzylidereaniline dissolved in 100 ml, of dry tetrshydrofuran.
Tie mixiure w5 stirred at room temperature overnight and then heated wnder
roflux 2or 4 br. The salt was decomposed by powring it onto a mixture of ice,
saturatv.d aamoniun chlaride and concentrated ammonivm hydeoxide. After re~
moval of etier, the residue was distillad under reduced mressures yisld 57.5
& (657}, bup. 100-101° (0.05 mn.), £ 16045, dF3 1.0500. fnal.  Cslod.
Ler Cyglipgls €, 86.09; H, 7.225 1T, 6.69. Fomd: C, 86.153 H, 7.3l3 K, 6.92.
Tie pcetyl derivative VIIY was prepared from 500 mg. (2.L rmwles), 5 ml. of
acctic anhydride, and S g. of sodium acetrte in 25 nl. of water. After re-
crystallisation from cyclohexans, 390 mg. (65%) of colarless crystals sere
cstalned, m.p. 137.5-138% Ansl, Caled. far Cygflyfi0: C, BL.2hs H, 6.81;
i, 5.57. Found: C, 01.15; K, 6.613 ¥, 5.LO.

Then the procedure of Ipatieif {V. ii. Ipatief?, . Pines, and B. S.
Friedman, J. hn, Chem. Sec., 80, 21 (1938)7 for adattion of thiols to
asieres was followed far either g-toluenethiol or thiolacetic acid, a complete
Lick of susceass was sxperisnced. If additicn were sttempted under mressre vith
sulfur o8 2 catalyst, apgain the results were negative. Simiisr nepative resulis
voso obtalned with the acetyl derivative. Also, neither of these substances
wenld add the elements of witer or hydrogen bromide. Further experirentstion
was therefare abandmed.

Troa trinlkyl-sdetituted mercaptoethylamines, it seewsd to be a natwral ax-
tormsion Lo attempt the synthesis of tetraalkyl-substituted mercaptoethyl-
anines. The trznsfarmations contemplated are outlined as folliows:
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PRE o QCHC o
(3 1g)go—goity T . (Cailg) S-ClHs)e
1Y) OH
[¢3 b4 Iz !
‘ beat
s,
SCHCEs
1. Cleavage ; .

2 )03~ ClCHRY s { — - : ) 20 ~0=
Comle el wimm g L), —gm— ClIg-rem
B3 Ui HEC0CH, 7,50, CEHsTHS TEy
I eny XX

The otarting mterial IX is a readily available intermediate from tie

gmtlesie of 2-amino--cthyl-~3-pentansthiol (Vb). Alihough tetrerpt-gl-
preaptcetiyioniim vas of primary intersst, XIIT was selected ss the initial
orjectize as a quantity of I¥ uos avatlable to vark with. Iethylregnesium
isdide recsted szeothly with IX to yield tke hydroxy sulfide X. The olefinic
2ieide I =5 cbtained instead 3f the reacticn mixture wa3 distilled with a
traze cf Jlodine. Tha Ritlter recetion with acetonitrile i3 nov boing stvdied

$1 respzet to beth I and XX as the mothod of nroceeding to the intermediste ZIX.
3-Bergylihio-3-ethyl-2-methyl-2-pentancl (X) wes formed from meticyl-
mymesiun iolide, rrepared from 10.66 g. {0.075 mols} of methyl iodide in

) z1, of aniryirous ether added to 1.8 g. (0.075 g. atom) of magnesiun

trninge in IE ml. of anhydrous ether, and 11.8 g. (0.05 mole) of 3-bensyithic-
3-sthyi-2-pantancoe (IX) in 12 £l. cf schydrous ether. After removal of ether,
the residual o1l vas distilled glving 8.60 g. (708) of z yellow 1iguid; b.p.
96-50° (3.025 3m.), B 15007, 4 1.1800. Ansl. Caled. for Cygfin 05t

€, 71.653 H, 5.22; S, 12.75. Found: 5, 71.50; H, 9.51; S, 12,9, 3-Densyithic-
3-sthyl-2-mpitrcl-1-pentene (ZI) was produced +#en a reaction mirtire from X

w3 wntied vith saturated socium carboanate solution and then distilied under
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codwand pronswee dn the presence of a trace of lcdine to give a 507 yisld;
«ny 5809 (0,025 ma.), u8® L5336, df° 1,0000. fnal. Caled. far CpgligSs
C\ ?Oo&‘ H on}.‘6; S_q 13068. Fo‘.m' c’ 77503; H’ 9.5?; S, 13078.




