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Abstract O Experimental dipole moments of substituted 1-phenyl-1-fluoro-
2-halogenoethanes are compared with the vectorially and the theoretically
calculated values using the CNDO/2 method. Results support the existence
of a conformational mixture of these compounds as solutes; gauche structures
are the prevailing conformations as in the related catecholamines.

Keyphrases 00 Phenylfluorohalogenoethanes—substituted, dipole moments,
conformations as solutes O Dipole moments—substituted phenylfluorchal-
ogenoethanes as solutes O Conformations—phenylfluorohalogenoethanes
as solutes

Potentially antiarrhythmic drugs can be prepared from
substituted 1-phenyl-1-fluoro-2-halogenoethanes, because the
latter are structurally related to catecholamines. However,
conformations of these intermediates have to be portrayed. For
this purpose, their experimental dipole moments and the vec-
torially as well as the theoretically calculated moments were
compared in this report.

EXPERIMENTAL SECTION

Materials—The following compounds were studied: 1-phenyl-1-fluoro-
2-chloroethane (1), 1-phenyl-(4’-bromo)-1-fluoro-2-chloroethane (1I), 1-
phenyl-(4’-chloro)- 1 -fluoro-2-chloroethane (111}, 1-phenyl-(2’-bromo)-1-
fluoro-2-bromoethane (IV), 1-phenyl-(2’-chloro)-1-fluoro-2-bromoethane
(V), 1-phenyl-(2',4’-dichloro)-1-fluoro-2-chloroethane (VI), 1-phenyl-(2/,-5-
dichloro)- 1-fluoro-2-chloroethane (VII), and 1-phenyl-(2/,6’-dichloro)-1-
fluoro-2-bromoethane (VIII). These compounds were prepared from the
corresponding alcohols, in accordance with the process previously described
(1).

Methods—The dipole moments of the compounds as solutes in anhydrous
benzene were measured at 25.00 + 0.05°C. The permittivity! and refractive
index? of the solutions were extrapolated to infinite dilution according to
Guggenheim (2) and Smith (3). The quantity (¢;2 — n},) — (e; — n¥) was
plotted versus the molar concentration, C, of the solute. The slope of the curve
at C = 0 was then used to calculate the dipole moment, y, by:

9kT 3 (e12 = n}y) = (e ~ n})
AN (e 4+ 2)(n} +2) C
where k is the Boltzmann constant, N is Avogadro’s number, T is the absolute

temperature, and ¢; and n; are the permittivities and refractive indexes, re-
spectively, of the solutes (Index 1) and of the solutions (Index 12).

ur=

(Eq. 1)

RESULTS AND DISCUSSION

The molecular geometry of the compounds studied is schematized in Fig.
1. Hence, six limit-conformers have to be considered, because of the pre-
sumable restricted rotation around the C,—C, bond. These conformers,

! W.T.W. DM 01 dipolmeter with a DFL 1 cell.
2 0.P.L. Abbe type refractometer.
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4’ 1.39 5’ x
A

Figure 1—Molecular geometry of the compounds studied.

presented in Fig. 2, are noted (A) when bonds are staggered and (B) when
bonds are opposed. The following bond increments were then used for vectorial
calculations: H—C,p3, 0.25 D (4); Cyp3—Br, 1.38 D; C,p3—Cl, 1.46 D;

C.p3—F, 1.41 D (5); Cyp3—Cyp2, 0.4 D; Cyp2—Br, 1.54 D; and C,,2—Cl,
1.58 D (6).

As regards the vectorial pattern of the molecules, it must be emphasized
that spatial orientation of the phenyl ring versus the C;—F bond is of no im-
portance, except with the ortho-substituted derivatives. In the latter case, four
possible orientations must be taken into account in accordance either with

e S
A AR

b HH

B1 B2 Bs

Figure 2—Schemes of the staggered and the opposed limit-conformers used
in the calculations.
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Table [—Experimental and Calculated Dipole Moments *

Calculated Moments Conformer
Ring Conformers Population?
Compound Hexp Orientation Method A-1 A-2 A-3 B-1 B-2 B-3 Htheor A-1 A-2 A-3
I 2.54 1-4 Vet 224 067 282 292 099 198 221
1 PCILO 280 064 296 257 054 020 026
i CNDO/2 330 114 312 294
I 1.90 1-4 Vect 1.59 222 351 277 089 328 2.40 048 025 027
1 1.93 1-4 Vect 160 226 354 279 094 332 22 ) 050 023 0
2 CNDO/2 165 172 329 225 : ' -
v 2.65 la Vect 363 135 399 434 216 273 365 )
1b Vect 246 130 137 217 213 06l 2.08
%ﬁ Vect 271 133 299 320 176 216 2.74 L
Vect 348 153 308 369 254 196 325
3a Vect 350 142 405 420 201 286 3.60 058 007 035
3b Vect 275 136 177 255 229 091 238
4a Vet 368 140 388 420 231 26l 364
4b Veot 221 137 135 197 198 092 191
v 271 la Vect 367 138 403 437 220 276 3.64
1b Vect 248 134 134 217 217 058 2.06 l
2 Veat 273 136 300 322 179 218 272
ect 35 157 309 372 25 198 323
3a Vect 354 145 408 433 205 289 359 ¢ 036 010 034
3b Vect 277 140 176 256 233 090 235
4a Vect 372 146 391 433 235 264 363
4b Vect 223 141 133 195 201 091 1.89
VI 1.65 la Vect 204 193 433 413 141 348 349
1b Vect 117 199 199 150 149 220 163
1b CNDO/2 172 219 126 1.61
2a Vect 167 201 340 287 084  3.08 2.53
2b Vect 268 198 338 333 18 280 292 % 050 010 040
3a Vect 287 211 445 414 137 366 3.53
3b Vect 180 210 252 210 180 236 215
4 Vect 307 205 425 411 175 3.42 352
4b Vect 083 217 211 136 145 242 1561
VI 2.39 1-4 Vect 224 067 282 292 099 198 2.40 051 010 039
VII 3.0 1-4 Vect 347 094 284 362 244 139 2.80 056 034 010

 In Debye units. & According to NMR data (17).

X X
.
.
o 5

X
\$/11
W

a 3b

A
i

a 4p

Figure 3— Ring orientations versus the fluorine-carbon bond, in case of or-
thohalogeno(X)-substituted derivatives.

experimental results concerning benzyl fluorides [Fig. 3, part 1 (7); Fig. 3,
part 3 (8); Fig. 3, part 4 (9)] or crystallographic data about homologues of
the compounds studied (Fig. 3, part 2)°.

Experimental dipole moments and the vectorially calculated moments as
well as some values theoretically calculated by means of the CNDO/2 (10)
or PCILO (11) methods are given in Table 1. On the one hand, all the calcu-
lated values are in satisfactory agreement, whatever are methods of calcula-
tion. The slight deviations noted are due to the bond increments herein used
in the vectorial calculations instead of molecular increments. Under these
conditions, atomic interactions through either bonds (12) or space (13) are
neglected, although they lead to an inductive moment to be added or sub-
tracted to the bond moments (14).

On the other hand, every vectorially calculated value can be alternately
compared with the measured value of the dipole moments. In so doing,
structures labeled “B” can be left out. This latter hypothesis directly proceeds
from the conformational energy mapping (15), where energy minima only
correspond to the “A” conformers. Under these conditions, it follows from
the comparison that gauche structures (quoted as A-1 or A-3) prevail.
However, existence of a conformational mixture cannot be ignored, because
of the difference between experimental and calculated values. This is in
agreement with the IR results (16). Nevertheless, relative populations cannot
be then readily calculated using dielectric data, contrary to NMR data. In-
deed, the coupling constants Jhy, J§i5, and Jijr calculated from the latter lead
to values of conformational populations (17). Therefore, by using these values,
theoretical dipole moments of each compound can be calculated according
to the following:

Htheor = Viph1 - P1+ pao - P2+ iy P3 (Eq. 2)
These results are also presented in Table L.

The conformational multiplicity is then confirmed by the good relationships
noted between the theoretical and the experimental moments. Added to this,
the spatial orientation of the phenyl ring can now be figured for IV, V, and
V1. Indeed, experimental dipole moments of these molecules are pointed out
in Fig. 4, referring to the theoretical moments calculated for the various or-
ientations previously quoted. In the cases of IV and V, the geometrical
structure intermediate between 2b and 3b is certainly favored because of the

3 B. Chion, C. Charlon, and C. Luu Duc, unpublished results.
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Figure 4— Experimental dipole moments (values with arrows) and theoretical
moments calculated for each ring oriemation for IV, V, and VI.

steric hindrances between halogens in the 2a structure. Conversely, structures
1b and 4b would have to be equally possible for VI, because the C;—F and
the C;—X bonds are practically anti in each case. However, as steric hin-
drances between the halogen bonded to C-2 and the phenyl ring are minimized
in position 1b, the latter will be more stable. These results are in close agree-
ment with 13C-NMR data (18).
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Abstract D A novel series of 2-arylimino-2,3-dihydrothiazole derivatives,
substituted in the 3-position with a 8-phenethyl moiety and the 4-position with
substituted aryl functions, was synthesized as potential antimicrobial, anti-
hypertensive and anticonvulsive agents. While no antimicrobial or significant
antihypertensive activity was observed for the products, X11, X111, and XX1
displayed potent anticonvulsant activity.

Keyphrases O 2,3-Dihydrothiazole derivatives—synthesis antimicrobial,
antihyperiensive, and anticonvulsant properties O Antimicrobial activity—
2,3-dihydrothiazole derivatives, antihypertensive and anticonvulsant prop-
erties

The synthesis and pharmacological properties of a variety
of thioureas (1-3), thiosemicarbazones (4-6), thiosemicar-
bazides (1, 7, 8), thiazoles (2, 6, 7), and thiadiazines (9) de-
rived from various biologically active nuclei (1-5, 8), aromatic
(6), and heterocyclic compounds (7, 9) have been recently
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described in connection with our studies on the structure-
activity relationships of certain thio compounds. The high
bactericidal activity displayed by some 3,4-diarylthiazolin-
2-oxo0-(3-substituted 4-oxoquinazolin-2-yl)hydrazones (7)
prompted the investigation of a novel series of 2-arylimino-
2,3-dihydrothiazoles (VIII-XXXIII) which bear a structural
similarity to such active thiazolines with respect to the sub-
stituents in the 4-position. This paper reports the synthesis and
evaluation of these materials for antimicrobial, antihyper-
tensive, and anticonvulsant activities.

RESULTS AND DISCUSSION
Chemistry—The N-substituted N’-(2-phencthyl)thiourca derivatives

(11-V11), Scheme 1, were synthesized (Table 1) by treating 2-phenethylamine
(1) with the appropriate aryl- or aralkylisothiocyanate in refluxing ethanol
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