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Four trichloromethylalkanediols have been prepared and tested for sedative-hypnotic activity. The stereo- 
chemistry of the threo- and erythro-l,l,l-trichlorobutane-2,3-diol was established based upon ir spectra measure- 
ments and dipole moment studies. Pharmacological evaluations showed the threo and erythro ibomerb of po- 
tency similar to that of chloral hydrate upon ip administration. Upon oral administration the threo isomei 
proved to be more potent than the erythro isomer or chloral hydrate. 

As part of an effort to  develop a new sedative-hyp- 
notic agent, a series of compounds was prepared in 
which the CC13 group is adjacent to  an alkane diol 
group. The target compounds were obtained by 
chlorination of Hg(0Ac)Z complexes of terminal acety- 
lenes using a slight modification of a literature pro- 
cedure' followed by LAH reduction of the a-acetoxy 
ketones so obtained. In  this way but-1-yn-3-01 was 
converted into l,l,l-trichloroacetoin which was then 
reduced to l,l,l-trichlorobutane-2,3-diol. This com- 
pound was obtained as a mixture of threo and erythro 
isomers, 1 and 2. Similarly 3-methylbut-1-yn-3-01 
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and hex-1-yn-3-01 were converted into l,l,l-trichloro-3- 
met hylbutane-2,3-diol [Cl&CHOHCOH (CH3)z ] (3) 
and 1, l,l-trichlorohexane-2,3-diol (Cl3CCHOHCHOH- 
CH2CH2CH3) (4), respectively. Compound 4 was ob- 
tained as a single isomer. 

As we stated previously, LAH reduction of the CO of 
the trichloroacetoin occurred from both possible direc- 
tions, and a mixture of the threo- (1) and erythro- (2) 
l,l.l-trichlorobutane-2,3-diol was obtained. The iso- 
mers were separated (see Experimental Section) from 
CHC13. Vpc analysis showed that the threo isomer was 
obtained in 99.8% purity and the erythro isomer in 
98.2% purity. 

The stereochemical assignments were based on ir 
spectra measurements and on dipole moment studies. 
The nmr spectra of the isomers were in agreement with 
the assigned structures. 
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Of the three relatively stable conformations of the 
threo isomer (la, lb, IC) the contribution of rotamers 
l a  and IC in which the 4 large groups are adjacent to  
each other would not be expected to be high. The stag- 
gered interactions of rotamer lb  are fewer, and the inter- 
action between the Ale and CC13 groups could be further 
reduced as a result of intramolecular H bonding between 
the two OH groups. Therefore, we consider the struc- 

(1) R .  E. Bowman, A .  C. White, and W. R. N.  Wlliamson, J .  Chem. Soc., 
1086 (1964). 

ture l b  to be that of the predominant rotamer. This 
rotamer would be expected to show strong intramolec- 
ular H bonding. 

Similarly the erythro isomer 2 could exist in three 
stable rotamers, 2a, 2b, and 2c. 

OH 
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Again rotarners 2b and 2c, having the 4 large groups 
adjacent to each other, would not be expected to  be pre- 
dominant; in these cases interaction between the ] le 
and CC13 would be increased by intramolecular H bond- 
ing of the OH groups. The predominant structure 
would be expected to be 2a, possessing two pairs of stag- 
gered interactions between large groups. This places 
the OH groups trans to  each other, and intramolecular 
H bonding between them would be impossible with this 
species. 

The relative intensities of the bonded (3500 cm-l) 
and nonbonded (free) (3600 cm-l) OH stretching vibra- 
tions in the ir spectrum of the lower melting isomer mea- 
sured in CC1, were unaffected by changes in concentra- 
tion, This indicated that intermolecular H bonding is 
insignificant in this species. These findings are in 
agreement with structure lb; therefore, this is the threo 
isomer. 

In  dil CC1, soln, the higher melting isomer shows only 
nonbonded (3600 cm-l) OH stretching bands. With 
increasing concentration a second bonded OH stretch- 
ing band appears at  3440 cm-', and the free OH bond 
decreases in intensity indicating intermolecular H bond- 
ing. This is in agreement with structure 2a; thus, the 
higher melting compound is the erythro isomer. 

Dipole moment measurements of the isomers in PhH 
confirmed our assignment unambiguously. The value 
for the threo isomer in which the OH groups are at  an 
angle of 30" to one another would be expected to  be 
greater than that of the erythro isomer in which the 
dipoles of the two OH groups are opposed. The mea- 
sured values were 3.16 D for the threo (1) and 2.40 D for 
the erythro (2) isomer. 

Pharmacology.-All 4 compounds were tested for 
loss of the righting reflex in mice. Male CFIS mice 
were used. Each mouse was tested over a 30-min 
period by placing him on his back. The reflex was 
judged blocked if the mouse failed to  right himself 
\\ithin 30 sec. Five to  ten mice were used for each dose 
of each drug. All compounds were dissolved in distd 
HzO and injected ip or administered orally in a vol of 
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0.1 m1/10 g of body weight. 
from "eye-fit" linear plots on probit paper. 
sults of these tests are listed in Table I. 

The ED~O'S were derived 
The re- 

T m L x  I 
PHARMACOLOGIC.~L SCREENING RI,:SULTS~ 

OH OH 
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C13c-cI-I-c-l~I 
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'rest EUx. LDx,  
com- -mg/kg- .-mp/kg- 

pounds H I  Rr Isomer I p  Po Ip Po 
Chloral 
hydrate 317 510 1050 1500 

1 Clls I 1  Threo 280 310 >640 1180 
2 CHI  H Erythro 250 480 >640 1400 
8 CHI CH, 480 >640 
4 CZII, €I  450 >610 

a Oiie of the more sigiiificaiit fiiidiiigs was that the thrco-l,l,l- 
t richlorob~itaiie-2,S-diol (1 ) was as potent orally as ip. 

Experimental Section 
11elting poiritr, obtained on a Thoinas-Hoover capillary iiielt- 

irig poiiit apparatus, are uncorrected. Ir  spectra were recorded 
on a Perkin-Elmer 137 ir spectrometer. The dipole moriieiit s 
were determined iii PhH using a Sargeiit oscillometer. Where 
aiielyses are indicated only by symbols of the elemeiits, aiialyti- 
cal results obtained for those elemeiits were within 10.47;  of t.110 

theoretical values. 
threo- and erythro-1,l ,l-Triehlorobutane-2,3-diols (1 and 2).---~To 

a suspeirsiori of LAII (43.5 g, 1.14 moles) ii i  Et20 (2.5 1) was added 
a s o h  of l,l,l-trichloro-3-acetoxybutaii-2-oiie (296.85 g, 1.27 
moles) in Et20 (500 ml). After the complet,ed additioii thc 
reactioii mist was st,irred at  reflux temp for 24 hr. Usual work-rip 

yielded 232.0 g of dark oil. Vpc analysis indicated the preseiice 
of 2 major components, present to the extent of 61.2Yc arid 28.7'x. 
These components were separated by fractional dist 11 using :i 
12.5-cm coliirnii filled with glass helices followed by fraot.ioiial 

111 this way the threo isomer 1 was isolated from CIIC1, 
purity [bp 72.5" (1.45 mm), mp 62-63'] :~iid the 

oiner 2 iii 98.271 purity [bp 76" (1.2 mni), mp 85.5- 
Si"]  measured by vpc analysis: t,hreo isomer 1, a71al. (C41I7-  
C'l&s) C, 13, C1; erythro isomer 2, anal. (CaIJ7C130e) C, 11, C1. 

1,l ,l-Triehloro-3-methylbutane-2,3-diol (3).--To a srispeiisioii 
of LA11 (slight, excess) in Et20 (400 ml) was added a s o h  of l , l , l -  
trich1oro-3-acetoxy-3-methylbutaii-2-oiie1 (90 g, 0.037 mole) 
i n  Et20 (100 ml), and the reactioii mixt was stirred at room temp 
fur  40 hr.  The oil ohtaiiied from the work-up was purified first 
by distil, hp 63-72" (0.1 rnm),  the11 hy recrystii of the solidified 
disti1l:tte from CCla-heptaiie (1: I ) .  The diol 3 melted a t  57-58" 
:uid weighed 5.2  g (68(;j0 yield). 

l,l,l-Trichlorohexane-2,3-diol (4).-To a suspeirsioii of I A I I  
(slight excess) in  Et20 (400 ml) was added a solii of l ; l , l - t r i -  
chlor~i-3-acetoxy~iexaii-2-oiie [prepd from hex-l-yii-3-ol by the 
same method as reported by Bowmall and coworkers, bp 48.5" 
(0.035 nirn)] (15.0 g, 0.0575 mole) i n  Et20 (100 ml). After the 
completed :idditioii (20 rniri), the reactioii mix1 was stirred at  
rooiri teiiip for :tu additioiial 30 miii aiid acidified with IICI, tlrt: 
urg layer was sepd, (AIg8Or), cuiicd, distd, :d, whet1 the 
tiistillnte solidified, from CCla giving 1.2 g of 4, kip 94- 
105" iO.5--O.(i nini), nip 75-77.5". 
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Synthesis and Antimicrobial Evaluation of Some 
5-(5-Nitrofurylidene)rhodanines, 

5-(5-Nitrofurylidene)thiazolidine-2,4-diones, and Their Vinylogsl 

This paper describes the s>-ri~ hesis and a i i t  imicrokiial eva1ii:il ioii of 5-i5-riit rofiir~lideiie)i~li~~daiiiiie~. arid >-(.j- 
iiitrofuryliderie)thiazolidirie-L',4-dioiies siibstit,uted i i i  the 3 posit ion with the object of modifyiiig the soliibilit y, 
physical properties, atid niicrobial reduct ion pat tent i i i  the sei,ie-. Srinie viiiylogs of t hese conip(ii~iids were also 
prepared. The antibacterial, aritiprotuzoal, tirid ariiifiiiigal iLctivi1 ieq of t hese c*ompowids were conip:ired wit I i  

those of some comiiieruially :tvailitble drrigs and currelatioil.; o f  .ti,ii(.I lire with (he  :iciivit y i i i  Ihis series of c o i n -  
poiuids are discussed. 

The synthesis of 5-(5-nitrofuryliderie)rhodariirie (1) 
ivab reported by Sasaki2 in 1934. Owing to  its poor 
water solubility 1 appeared to lack promise as an anti- 
bacterial agent. J,ater, however, Koschucharoff found 
it to be the most active of a series of 5-nitrofurylidene 
derivatives tested against a variety of fungi, including 
Candida albicaizs, Trichophyto?i, E 'piclemophyton,  arid 
Micvospom. ,4ntibacterial activity of 1 against 13s- 

(1) Abstracted in par t  from the 1'Ii.U. Thesis of S. K .  Mallick, Clielsea 

(2) T. Sasaki, C h e m .  P h a r m .  Bull., 2, 104 (1954). 
( 3 )  (a) P. Koschucl~aroff,  P h u r m n z i e ,  15,  492 (1960) ; (11) 1'. lioscliucliar- 

College of Science, University of London, London, England, 1966. 

off and T. liarisanova, {bid. ,  17, 134 (1962). 

ciierichia coli atid S'taphylococcus aureus with dilutioiis 
of 1 :4000 to 1 :8000 \vas also observed. This paper 
describes the synthe arid microbiologicnl ev:tluatioii 
of 5-(5-nitro-L'-furylidene)rhodanities substituted in t ht, 
3 position with the object, of modifying the solubility, 
physical properties, and microbial reduction of thr. 
S O 2  group of l .4  Yurt,her modificatioti in the sta- 

(4) Sulmeijiient to tlie completion 01 tliis work, 13. .Teney and  'T. %. S d i i a i ,  
A r c h .  E r p .  I'eturinaermed., 21, 259 (1967), reported 2, 3, 7 ,  8,  and 12 (Tai)le 
I )  to possess no appreciable activity against Stnph.  ciureus, S t rep .  pyoyene . .  
, S t i ~ p h ,  nlhus. Sk. dysenteriae, Snl. t y p h o s a ,  13. coli ,  A .  ~ r r r o y e n e i .  and 1'. i v 1 ~ 1 -  

u u i q .  Tlie yields of tliew compounds were lorn and  tiome of tlie melting 
points did not agree t o  tliose made in  our  lalioratory. 'Tile eoinliarntive 
da ta  are presented in footnote h,  Table I .  


