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Same yvears ago, the synthesis of racenie Horen-2-di-
chloroacetamido-1-(4-methylmercaptophenyl)-1,3-pro-
pancdiol (1a) and the corresponding methylsulfonyl
analog (1b) was reported from this laboratory.»?  The
1S2R isomer® in cach scries proved to be a potent
antibacterial agent in both /i #itro and in vieo applica-
tiong against a wide variety of organisms.*  On the
other hand, the 1R, 28 isomers were essentially inactivee
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More recently, 1t was found that the sulfoue 1b ex-
hibited great promise as o chemotherapeutic agent in
the animal health field for the treatment of a variety of
poultry and mammalian diseases sueh as fowl cholera.®
This prompted the development of a more satisfactory
procedure for converting the sulfide 1a to the sulfone
1b than that described in the original publication.'»
In the revised procedure, the reaction with peraeetic
acid was carricd out i an aqueous medium instead of
in acetone.  Although physical vields were exeellent,
examination of the resulting product by means of thin
layer chromatography indieated that, in addition to the
sulfone 1b, a sccond more polar component was present
whose concentration varied inversely as the temperature
at which the reaction was rin, - Thus, about 209 of the
sccond component was formed when the reaction tem-
perature was maintained at 30357, whereas none could
be detected when the temperature was allowed ta rise to
50°. Preparative chromatography on silica gel pro-

i1y (1) R. AL Cotler, R dL Stenger, wwl ¢ M. Racer, J. dm. Clene. Sov.,
T4, 7475 (1852): (b) R. A, Cuder and C. M. Sacer, U. 8, Patent 2,750,971
119461; (¢) ¢ M. Surer, U, 8. Patent 2,7

(2) C. M. Surer, ¥ Schalif, anid R, AL C
[BUEEIN

(3) Imhie previons papers.h? (he p- aud L-three destgnations were nsed do
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ducrd, moaddition to the salione b, a wliate cevstalline
<olid, mp 117-122°, which proved 1o be a mixture of
the isomeric sulfoxides 1e.

The fack that sulfoxides may possess optical netivin
and are resolvable has heen amply demonstrated.® o
The stercospeetfic svnthesis of sulfoxides by oxidation
of =ulfides with optically active peracids has alzo been
studied ' as well as thelr racemization. ™ Sinee the
presence af o sulfoxide moiety in the molecule Te
creates anadditional asymmetrie center, one wounld ex-
peet that four aptieally active izomerie forms of le
could be derived from the meemie Hoco formn of la.
Thus it appeared that the mixture of sulfoxides (nip
H7 1227 which had been cluted from the silien mel
column might contan all {aur womerie forms.

Thi= mvestigation, thereiore, deals with the prep-
aration, isalation, and examination of the praperties
of ench af the four possible oprieally active ixomers of
Uireo=2=dichlavoacetamida-1 - (4-methylsallinvlphenyl)-
P-propanediol (2a-d).

1{ (I)H
CHS —Q—CH(‘?HUH‘_,()H
NHCOCHC

2a, IS2R (R or Sy +)
b. IS2R (S or R){(—)
¢ IR28 (R or S)(+)
d. tR2S5 (S or R) (=)

The preparation and resolution of 3 in Scheme |
has been deseribed previously.'  The optically active
amines 3a and b were eonverted to the corresponding
sulfoxides in either af two ways as deseribed in the
reaction sequence i Scheme [ Treatment of the
resolved amine 3a with methyv! dichloroacetate (MDA)
in refluxing 2-propanol afforded the dichloroacetamide

. Oxidation of ath He(. in aecotic acid gave
4, Oxidation of 4 with HyO. in acetic ucid ga
mixture of the enantiomeric sulfoxides 6 and 7.

Initially, attempts were made to scparate 6 and 7 by
column chromatography.  Although there was evidence
that some separation had oceurred, this approach was
abandoned as being impractieal.  Fractional crystalli-
zation was also unsnccessful.  Fually, it was decided
to explore the properties of the wmine 5 1in the hope that
fractional ervstallization cauld be emploved at this
stage.  The amine 3a was oxidized with HyOs in 6 N
HC! to produce n mixture of the enantiwmeric 1.S8,20-
sulfoxides (5a + 5b).  Treatment of the latter with hat
2-propanol yielded a solid which proved ta be the ixn-
mer 5a. The free base from this salt was converted
to the dichloroacetyl derivative 6. The more soluble
amine hydrochloride proved to he the other isomer
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(5b). This muterial could not be crystallized and was
converted directly to the amide (7) without further
purification,

The foregoing procedure was repeated in the 1R,28
series.  As one might have anticipated, the solubilities
of the isomeric salts 9a and b were reversed in com-
parison to 5a and b.  In this case, ethanol was used to
separate the isomers.

The absolute configurations of the various isomers are
illustrated in Scheme II along with their optical rota-
tions. There appears to be some discrepancy between
the actual values of the optical rotation of the enantio-
meric mixture 6 and 7 and 10 and 11 (Scheme I) and
those predicted from the rotations of the optically pure
isomers, Since the composition of these mixtures is
unknown one can assume that they are not 1:1 mixtures
of both amides.

Biological Activity.—The ¢n vifro antibacterial activ-
ity of each of the isomeric sulfoxides was determined by
a standard broth dilution test whereby the bacteria
were exposed to varying concentrations of the respective
drugs for 18-20 hr at 37°.'3  The bacteriostatic activity
of each was compared directly with that of the sulfide
(1), the sulfone (1b), and chloramphenicol against
Pasteurella multocida Harvard No. 1, Staphylococcus
aureus 209, Escherichia colt 198, Proteus vulgaris 9920,
and Pseudomonas aeruginosa 211. The results are
shown in Table I.

The difference in antibacterial activity between the

(15) R. A. Cutler, G. D. Diana, and 8. Schalit, Soap Chem. Speciulties, 42
(=), 45 (1966).

Tare AsoLvre CONFIGURNTION OF
threo-2-1DICHLOROACETAMIDO-1-(4-METHYLSULFONYLPHENYL )-
1,3-PrROPANEDIOL [§OMERS

H.,OH H'.NHCOCHCI., ClzCHCONHxH Yy

CH,0H CH,0H
- S\ /S\
ae © 0 CH;
6 11
N 1S2R 128
LaJ*"p +26.20° (1% DMF) [l —255° (1% DMF)
H
H.§ H,NHCOCHCIZ CIZCHCONH\H OH
CH,0H FfLon
S N
0 CH; e .
7 10
1S2R 1R9S
[a]®0=504°A%DMF) (4D +465° (1% DMF)

1S,2R and 1R,2S isomers in the sulfoxide series is com-
parable to that found in the threo-2-dichloroacetamido-
1-[4-methylsulfonyl- (and 4-methylthio-) phenyl]-1,3-
propanediol series. It isapparent that the configuration
of the methylsulfinyl moiety does not affect the bacte-
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riostatic activity of the compounds. It is further evi-
dent from Table I that the sulfone (1b), the methylithio
homolog (1a), and the sulfoxides (6 and 7) had the
same degree of antibacterial potency against 1.
madtocida and S, aureus and that la ix more active
against K. eoli.  In this type of test, all of these com-
pounds were less active than chlaramphenicol against
these three organisms.  Finally, none of the campounds
in Table 1 exhibited any degree of activity against
P, vulgarvis and Ps. aeruginosa.

Experimental Section’é

(4 )= and (—)-18,2R-2-Dichloroacetamido-1-(4-methylsulfinyl-
phenyl)-1,3-propanediol (6 and 7).--To u =olition of &83.2 g
(0.257 mole) of 18,2 R-2-dichloroacetamido-1-(4-methyhmercapto-
phenyl)-t,3-propanediol (4) in 400 ml of Me.CO wax added drop-
wise 7.5 ml (0.18 mole) of 84.2¢ T1.0..  During the nddition, the
soltition was maintained at —40°.  After the addition was com-
plete (20 min), the reaction mixtnre was allowed to warm to °,
placed in the refrigerator overnight, and then left at room tem-
perature for 24 hr. The sohition was coucentrated to half i«
vohinie, treated with EtOAe nntil slight tinrbidity appeared, :ad
then passed through a silicic acid chromatographic cohumn,
Forty grams of material consisting of a mixture of 6 aud 7 was
obtained after crystallization from acetone-pentane: mp 121-
125.4°, [e]®p —23.8° (1% DMF). Anal. (CHuCLNOS)
CL 8.

(+)- and (—)-18,2/2-2-Amino-1-(4-methylsulfinylpheny!)-1,3-
propanediol Hydrochloride (5).-—To a solution of 63.9 g (1.2
niole) of 3a and 25 ml of 6 ¥ HCl in 5H0 mi of 1.0 was added
30 ml (0.264 mole) of 300¢ 0. The reaction mixtiure was kept
at 0° during the addition and for 2 additional days. Finally,
after remaining at room temperatnre for 18 hr the mixture wix
evaporated leaving a vellow oil.

{ +)-18,2R-2-Dichloroacetamido-1-(4-methylsulfinylphenyl)-
1,3-propanediol (6).—The oily mixture of enantiomers obtained
in the previons experiment was treated with hot -PrOT where-
upon & white solid separated.  This muaterial wus collected,
dried, and recrystallized from 1L.O--PrOH.  The wnine hydro-
chloride (5a8) was obtained ag o solid (15.4 g), mp 220-2507,
la]®n 4+32.7° (197 H,0),  Anal (CHWCLNOS) CL O,

T'o a solnkion of 1.3 g (0.0581 g-ntnm) of Na i 40 mil of MeOtH
was added 19H.4 g (0.0681 mole) of 5a. A white milky precipi-
tate of NaCl formed. Methyl dichloroacetute (0.43 g, 0.066
mole) was added and the mixtnre was allowed 1) stand at room
temperature for 18 hir. The precipitate was remmoved by filtra-
tion and the filtrate wus evapmruted to dryness. A enlorless
glasslike material remuined which gradually solidified.  Re-

f16) Allnelting pinas were rali aceanling tp (e UL 80 Poopracednre am!
are currected. Opiieal rotations were ran an a Rudolph phooelecetric
npolariineter Model 200. Analyses, Inelting points, and optical rotalions were
perfurmed by the staffs of M. E. Auerliaeh and K. D. Fleischier. Wlhere
analyses are indicated only liy symhiols of the elements or funcetions, analyti-
cal results obtained for thase elements ar funetions were within £0.4%% ol
che theoretical values.
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crystallizatinn trom A0 b of HaO gave 6 a2 white needles, viehl
15.7 g, map 275 108°, [o®n +20.2 o1, DNMFE)Y  Anal (Cr
H:CLNOS) CL O, 8,

{ —1-18,2/¢-2-Dichloroacetamido-1-(4-methylsulfinyiphenyl 1-
1,3-propanediol (7). - "t'he -PrOM filtente obtained fronr the
<eparation of the ¢ -18,2f-amine hydrochloride in the preced-
ing experiiment was evaporated to dryvness. The gummy resichie
wits dizzolved in 100 ml of enld ~~PrO and the solid which =epa-
mted (52) was removed by filtvation and disenrderd. Vhe
filtrite wns coneenitmal ta dryness wnd the procednre was re-
pewted until no additienal solid separated. The gum which
was fually obtained after enpeentratinn of 1he fittrote conld
ot be indoeed taervstallize. This nenerial was dichloro-
acetylated in the snme wmnuer as deseribed for 6. The nmterial
was chromutographied nn silicie acid 1 give, after reerystadlizn-
Hon from acetone pentane, 8.8 @ of 7 os 0 white solid, mp 162
PESS, Ll ®n 004 01, DMEFL heal (CplLCENOS G CL

t 4 )= and (—)-1/?,28-Dichloroacetamido-1-i4-methylsulfinyl-
phenyl)-1,3-propanediol (10 and 11).-- To a =ohution of 5 g (0.0 134
umle) of 1R,28-2-dictiloroncetanido- t={4-methvhuercaptophenyt-
b-propanediol) (8), in 40 il of AcObL, was ndded E2 b (001N
tanle) of 307 104 The solntion was raoled to maintain the
rerction temperature at E320° After the addition was cam-
plete, the sohition was left at msm temperatiure  vvernigh
and then coneenirmael to drvness i 060°0 The residue was
chronntogruphed on silicie acid. Two grmus of white solid
wils collected ufter chition with 60, E1OAe and 407, Me.(CO
and  reerystallized  from wceetnne-pentane:  mp o PHLN B2
lee|®p +24.0° 007 DMPL teal 1Cut ) CENOS)H 2.

{ —1-1#,28-2-Dichloroacetamido-1-(4-methylsulfinylpheny!)-
1,3-propanediol (11:% The amine  hydrchloride (9b)  was
prepared frem 1) g Avu47 mnle) of 3b, 80 mib of ThO, 4.64 mb of
6 N HCL and 65wl (0037 moledy of 000 HaOw Afier the
wddition was complere, the =olution was left at 5° for 2 hovs and
then avernight ai mwnn temperature. The materiab was re-
vrvstallized several vimes (rom absolnte EGOH (o give 9by mip
QPO 2U 0 el B 300 ) NeOd ).

The anmine hyshoehloride 142 g, 0.00550 moley was diebloro-
acetylated i the uwal nnamer with 840 nig (0.00586 mole) o6
niethyl dichloroncetate. The matevial was chrontogrsphed
i silicie acid. The fractions abtained by elntinng with 607
FrOAe and 400, Me:CO, corresponding to the snloxide, solidi-
Hied on stianding.  The combined fractions were recryvstallized
IMeaCOY: vield bgond 11 mp E7.6 F602°, (w2 — 202
DN Anal (O HCENORY S,

[ +)-1£,28-2-Dichloroacetamido- | -(4-methylsulfinylphenyl ;-
I 3-propanediol (101 The filtute nhtained from the previous
experinent wies conrenirnied to dryvness. The gy residne
wits redissubved i osbsatnte ErOTE amd che solid which separated
was removel by GHration and shsearded. The procedure was
repented nntil no mmre =plid =eparated.  After removal of the
solvent, the amine hvdmehiloride (9a) wax obtuined as @ gum.

The resulting g 4 g, 0,015 mnler wag dichloroacetyviatel
with 2.3 g (0,085 by of miethyl dichlornacetate in the usual
manner.  Chrematography of the residusd ol on silicie aeil
with 604 ethyl acetate and 409, nectone prodiced cryvstalline
10 which wag recrystatlized with Me.CO and pentane ta give
20 g, mp 1I8.7-119.4° Jal¥ +46.5° (190 DMFL  Adnal.
l(‘meClz,\'(LS) S,




