1204

1-(4-ALKANESULFONYLPHENACYL)-4-ARYLPIPERAZINES AND RELATED
COMPOUNDS: A NEW SERIES OF CENTRAL DEPRESSANTS*
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Substitution reactions of 4-methanesulfonyl-, 4-ethanesulfonyl-, 4-(2-methylpropane)sulfonyl
and 4-methylthiophenacyl bromide with 1-phenyl-, 1-(4-tolyl)-, 1-(3-chlorophenyl)- and 1-(4-hydro-
xyphenyl)piperazine yielded amino ketones Ja— V/a and Xa which were partly reduced to the
amino alcohols /b—IVbh, and Xb. Analogously, using morphoiine, 1-methylpiperazine, benzyl-
methylamine and aniline, amino ketones X/a— XIIla and XVa and amino alcohols XIb— XI1Ib
were obtained. Debenzylation of XIlla with ethyl chloroformate gave rise to carbamate X/Va.
Some of the compounds prepared had selective central depressant effects on mice and rats; the
most interesting compound Ja (“‘mesylphenacyrazine”) is evaluated clinically.

1-Arylpiperazines substituted at the strongly basic N4, with another bulky residue
which usually consists of a shorter aliphatic chain to which an aromatic or a hetero-
cyclic residue is attached have been reported! =2 as agents with a central depressant
activity. Some of them are in use as psychotropic drugs or are being intensively
tested; e.g. mepiprazol'®!!, enpiprazol'?:*?, tolpiprazol, i.e. 1-(3-tolyl)-4-[2-(5-me-
thyl-3-pyrazolyl)ethylpiperazine'®, toprilidine (Hoe 757) (ref.'?), Su-17595A (ref.'®),
MJ 1978 (ref.'7-'®) etc. In our recent work (ref.'®:2°) we also encountered similar
1-arylpiperazines with clear indications of central depressant activity. The subject
of the present communication are first of all 1-arylpiperazines substituted at N* with
a 4-(alkanesulf0nyl)phenacyl residue (Ia—VIa). After having observed some inte-
resting pharmacological properties in the parent compound Ia (VL'IFB-8752, mesyl-
phenacyrazine)*! the preparative study was extended to a series of analogues as
described here. ’
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R1s0O, \_% CHZN\_—/N &__/
I, Rl = CH,;, R?=H IV, R! = CH;, R? = 4-OH

II, R! = CH,, R? = 4-CH, ¥, Rl = CH,CH,, R* =H

11, R = CH,, R? = 3-Cl VI, Rl = CH,CH(CH;),, R? = H
In formulae: @, X = CO; b, X == CHOH
* Part LXXXI in the series Neurotropic and Psychotropic Agents; Part LXXX: This Journal
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The 4-(methanesulfonyl)phenacyl bromide??*:** and 4-(ethanesulfonyl)phenacyl
bromide??® used as starting compounds were prepared as described before. The syn-
thesis of 4-(2-methylpropanesulfonyl)phenacyl bromide (VIII) started from phenyl
isobutyl sulfide’*'2> which was converted in a Friedel-Crafts reaction with acetic
anhydride to 4-(isobutylthio)acetophenone (see ref.2®:27). Subsequent oxidation
with hydrogen peroxide in acetic acid yielded 4-(2-methylpropanesulfonyl)aceto-
phenone (VH) which reacted with bromine in acetic acid to the desired compound
VIII. All the three 4-(alkanesulfonyl)phenacyl bromides were condensed with ex-
cess 1-phenylpiperazine®® either in chloroform at room temperature or in benzene
at an elevated temperature (method A), giving amino ketones Ia, Va and VIa. To
prepare larger quantities of 1-phenylpiperazine, the heating®® of a mixture of hydro-
chlorides of diethanolamine and aniline to 240°C appeared to be unsatisfactory.
Hence we used a method?® based on the reaction of N,N-bis(2-chloroethyl)amine>°->*
with aniline in boiling 1-butanol (this modification was developed by Dr K. Sindelat
of this laboratory). 4-(Methanesulfonyl)phenacyl bromide was condensed with
1-(4-tolyl)piperazine®* and with 1-(3-chlorophenyl)piperazine®? (Method 4), giving
amino;ketonesIIa and II1a. The amino ketones Ia—IIla were reduced with sodium
borohydride in aqueous methanol (method B) or with lithium aluminium hydride
in tetrahydrofuran (method C) to the corresponding amino alcohols Ib—II1b.

(CH3)2CHCHZSOZ—<\ >z—COCH2R CH3S-——< >—XCH2R
7 7
ViI, R = H IX, R — Br
—
ViIl, R = Br X, R=N  NCzH,
_

To define more accurately the structural field of activity in this series analogous
methods were applied to the preparation of the methylthio analogues Xa and Xb.
The starting 4-(methylthio)phenacyl bromide (IXa)**-** was prepared by bromina-
tion of 4-(methylthio)acetophenone?*-*>*~37 in acetic acid. 4-(Methanesulfonyl)phena-
cyl bromide was further condensed (mostly by method A) with morpholine, 1-methyl-
piperazine, N-benzylmethylamine®® and aniline with the formation of amino ketones
Xla—XIIla and XVa. The first three were reduced to amino alcohols XIb—XIIIb.
Benzylmethylamino ketone XIITa was debenzylated in a reaction with ethyl chloro-
formate, giving rise to carbamate XIVa.

In view of the interesting character of amino ketone Ia we took up the biotrans-
formation of this compound. It could have been assumed to be metabolized by the
following mechanisms: a) reduction of the keto group with the formation of amine
alcohol Ib, b) hydroxylation in the para-position of the benzene ring of the phenyl-
piperazine moiety giving rise to phenol ketone I Va, c) combination of the two mecha-
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nisms giving rise to phenol alcohol IVb, d) N-oxidation, e) oxidative N-dealkylation
giving rise to l-phenylpiperazine and probably also to 4-(methanesulfonyl)benzoic
acid, f) oxidative N-dealkylation of the p-hydroxylated metabolite giving rise
to 1-(4-hydroxyphenyl)piperazine. Of the enumerated potential metabolites we men-
tioned already the preparation of 1-phenylpiperazine and amino alcoholIb. To pre-
pare the phenolic compounds IVa and IVb, the 1-(4-hydroxyphenyl)piperazine di-
hydrobromide was synthesized as described in the literature®® and from this the
base was liberated and condensed with 4—(methanesu]fony])phenacyl bromide in a mix-
ture of dimethylformamide and ethanol. Reduction of ketone IVa to alcohol IVh was
carried out by using method B. 4-(Methanesulfonyl)benzoic acid was prepared
by oxidation of 4-(methanesulfonyl)acetophenone®*+*® with potassium permanganate
(for other methods see*®“!). It resulted also, in a mixture with its ethyl ester*?,
in an attempt to N-oxidize Ia with hydrogen peroxide in aqueous ethanol. Preliminary
metabolic experiments with Ia on rats led to the detection of Ib, IVb, phenylpiperazine
and 4-(methanesulfonyl)benzoic acid as metabolites*>.

The bases prepared were converted for characterization and for pharmacological
testing to the corresponding salts (mostly maleates). The bases and salts are sum-
marized with the usual experimental data in Table 1.

CH3SOZ-—<— )—XCH,;R
/T CH,
X,R=N O XHr, R = N7
- “CH,C4Hs
CH
XII, R=N NCH s
N AR X1V, R =N_
COOC,H;

XV, R =NHCH;

Compounds fa and Ib were evaluated by the pharmacological methods of general screening
on oral application. They were found to be little toxic (LD, about 2 g/kg for mice) and for the
in vivo tests were used in doses of 300 mg/kg. They displayed an expressed and protracted de-
pressant action on mice, they potentiated strikingly thiopental sleep of mice, antagonized the
effect of phenmetrazine in mice, had a hypothermic effect on rats, an indication of a cataleptic
effect on rats, an antihistamine effect on guinea-pigs, a hypotensive effect on rats, a vaso-
dilatory effect on guinea-pigs and an antiarrhythmic effect on mice. For this reason, they were
subjected together with several other similar arylpiperazine derivatives, to more detailed psycho-
pharmacological tests from the point of view of the quality of their central depressant action.
The results of some of these tests are shown in Table II, Here, too, the compounds were applied
only orally. The table includes first of all the approximate mean lethal doses (LDs,) for mice.
It also shows the mean effective dose (EDs,) in the rotating-rod test**. The EDy, values were
calculated for the period of maximum effect (30 — 120 min after application)"‘s. The next column
shows the results of studying the effect of the compounds on the locomotor activity in mice for
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TaBLE I

1-(4-Alkanesulfonylphenacyl)-4-arylpiperazines and Analogues

C?\/Imeriﬁgzda M.p., °C Formula Calculated/Found

(% yield) (solvent) (m.w.) %C %H %N %S
Ia 177178 C oH,,N,0,8 6366 619 782 894
b (ethanol-benzene) (358-4) 6374 622 777 9-10
Ia-M 169—170 C,3H,4N,0,S 5822 552 590 675
— (ethanol) (474-5) 5826 556 569 698
Ia-MS 216—217 Cy0H,6N,04S, 52-85 576 616 14-11
— (ethanol-ether) (454-5) 52-69 573 562 13-90

la 145—146 C,0H,4N,0,8 6449 650 752 86l
AQ@7 (ethanol) (372-5) 6444 6:60 7-27 8-58
Ha-M 165—166 C,4H;N,0,8 5900 578 574 656
— (ethanol) (488-5) 58-57 591 5-91 6-53
Ila 163—165 C,oH,,;CIN,0,S 5808 539 713  816°
A (70) (benzene) (392-9) 5824 534 7:19 8-36
Va 145—147 C;oH,,N,0,8 60-94 592 748 8:56
b (ethanol) (374-4) 60-79 605 761 86l
IVa-M 157—158 C,3H,N,0,S 5633 534 571 652
— (aqueous ethanol) (490-5) 5668 542 6-09 7-17

Va 123 — 1244 C,oH,4N,0,8 6449 650 752 8-61
A€ (ethanol) (372-5) 64:07 654 7-14 8-80
Va-M 163—164 C,4H,gN,0,8 5900 578 573 656
— (ethanol) (488-5) 58-84 5-81 5-58 678

Via 130—131F C,,H,4N,0;8 6597 705 7-00 8-00
A (62) (ethanol) (400-5) 65-72  7-08 6-80 7-85
ViaeM 152153 C,¢H;,N,0,8 6046 624 542 620
— (ethanol) (516-6) 60-12 615 536 6-36

Xa 143—144 C,oH,,N,08 6991 679 858 982
b (benzene-light (326:4) 69-86 68 877 10-00

petroleum)

Xa-M 163— 164 Cy3H,4N,05S 6242 592 663 725
(methanol-ethanol) (442-5) 62-22 5-95 6:15 7-31

Xla 171—172¢ C,3H,,NO,S 5510 605 494 11-32
A (51) (ethanol) ‘ (283-3) 55-39 613 479 11-54
Xla-M 170—171 C,7H,;NOgS 51-11 5-30 3-51 8-03
— (ethanol) (399-4) 51-41 526 378 8-28
Xlla 139—140" C14H,oN,058 5672 680 946 10-82
A(71) (benzene) (296°4) 5697 687 912 1099
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TABLE 1
(Continued)
Cc;r{n;gggd“ M.p., °C Formula Calculated/Found B
(% yield) (solvent) (m.w.) v C YH YN %S
XIla-2 HM 165— 166 C,,H,gN,0,,S 5000 534 530 606
- (ethanol) (528-5) 49-72 543  5-55 6:26
XIlla-HCl 189—190 C,7H,,CINO,S 5769 570 396  9-06
A(%) (ethanol-ether) (3539) 5755 5771 375 9-24
XVa 155—156 C,sH,sNO,8 62:25 523 484 11-08
b (benzene) . (289-3) 62:52 547 475 11-25
b 210—211 C,oH,,N,058 6330 671 777 890
B® (benzene-ethanol) (360-5) 6387 667 771 896
1h-M 168— 169 C,3H,3N,0,8 5796 592  5-88 673
(ethanol-ether) 476'5) 5826 602 5-68 6-97
b 196—197 C,y0H36N,0,5 64-14 7-00 7-48 8-56
ch (ethanol) (374-5) 64-32  7-19 7-06 861
1Ib-M 150— 151 C,,H;3(N,0,8 5875 617 571 6-54
— (ethanol-ether) (490-6) 58-75 639 522 6-36
b 176—177 C;oH,3CIN,0;8 5778 58 710 812/
C (82) (benzene-light (394-9) 5836 591 6-93 829
petroleum)
Vb 199—200 C1oH,4N,0,8 60-60 643 744 852
B (70) (ethanol) (376'5) 60-73 646 748 8-32
Xb 139—140 C,oH,4N,08 69-47 7-37 853 9-76
C (90) (ethanol) (328-5) 6998 760 826 9-42
Xb-M 162— 163 C,3H,3N,0,8 62-14 635 630 7-21
— (ethanol) (444-5) 61-62 651 629 6-90
XIb 102—104* C;3H;(NO,S 5471 671 491 1124
B(52) (benzene—hexane) (285-4) 5461 681 502 1123
XIb-M 129—130 C;,H,3NOgS 50-84 578 349 7-99
(ethanol) (401-4) 5107 593 337 8-12
XIIb 131—132™ C,4H,,N,0,5 5635 743 939 10-74
B (84) (benzene-ethanol) (298-4) 56-82 7-27 899 10-55
X11b-2 HM 188—190 C,,H30N,0,4S 49-80 570 5-28 6-04
- (ethanol) (530°5) 4996 5-81 5-12 607
XIIb 104—105" C,,H,;NO;S 6390 664 438 10:04
B (69) (benzene-hexane) (319-4) 64-27 661 409 10-05
Xlb-M 174—175 C,,H,5NO,S 5791 579 3-22 7-36
— (ethanol-ether) (435-5) 5820 574 3-31 7-56
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which the photo-cell method of Dews was used*®. Doses bringing about a reduction of loco-

motor activity to 5077 of the mean control value (D;,) were calculated. Changes of general
activity of rats were recordad in the Animex apparatus®’ after an oral dose of 5 mg/kg. The table
shows the mean relative values of activity as compared with the control group. Finally, the results
of interaction of the compounds tested with apomorphine in a chewing and agitation test in rats
are shown according to Janssen and coworkers*®, The compounds were usually applied in a dose
of 1g/kg p.o. 60 min before apomorphine. The table shows the average values of the chewing
and agitation score and their statistical significance as compared with the control group (the
maximum score is 9, a 0— 3 scale, measurement in triplicates).

Table II shows first of all the low toxicity of the compounds prepared. To bring
about ataxia (the rotating-rod test) rather high doses were required; some of the

Explanation to Table 1

“ M maleate, 2 HM di(hydrogen maleate), MS methanesulfonate, HC] hydrochloride. b See ex-
perimental. ¢ Cl calculated 9:02%{, found 9-05%. 1yv spectrum: A, 244 nm (loge 4-44),
282 nm (3-64); IR spectrum: 696, 748, 830 (5 and 2 adjacent Ar—H), 1150, 1290, 1310 (SO,),
1504, 1600 (Ar), 1702 (CO—Ar), 2780 cm ~ ! (N—CH,); NMR spectrum: § 8:30 (d, J = 9-0 Hz,
2 H, aromatic 3,5-H, of phenacyl), 8:10 (d, J = 9-0 Hz, 2 H, aromatic 2,6-H, of phenacyl),
6:85—7-40 (m, 5 H, CcHjs), 3:85 (s, 2 H, COCH,), 3-23 (t, J = 5-0 Hz, 4 H, CH2N4CH2 of pi-
perazine), 3-14 (q, /= 70 Hz, 2 H, SO,CH,), 2-74(t, J= 5-:0 Hz, 4 H, CHZNlCHzofpipera-
zine), 1:25 (t, J = 7-0 Hz, 3 H, CHj3). ¢ Yield of crude product almost corresponds to the theore-
tical. ¥ UV spectrum: 4., 245 nm (log ¢ 4:49), 282 nm (3-66); IR spectrum: 690, 724, 755, 830
(5 and 2 adjacent Ar—H), 1150, 1290, 1320 (SO,), 1500, 1578, 1600 (Ar), 1692 (CO—Ar),
2750 cm ™~ ! (N—CH,); NMR spectrum: J 8-30 (d, J = 9:0 Hz, 2 H, aromatic 3,5-H, of phenacyl),
8-10 (d, J = 9-0 Hz, 2 H, aromatic 2,6-H, of phenacyl), 6-80—7-50 (m, 5 H, C;Hs), 3:94 (s, 2 H,
COCH,), 3-25 (1, J = 5-0 Hz, 4H, CH,N*CH, of piperazine), 3-00 (d, /= 6-:0Hz, 2H, SO,CH,),
2:71 (t, J = 5-0Hz, 4 H, CHZN1 CH,, of piperazine), 2:22 (m, 1 H, CH of isobutyl), 1-05 (d, J ==
= 6:0 Hz, 6 H, 2 CH;). UV spectrum: 1, 239 nm (log ¢ 4-10), 277 nm (3-39); IR spectrum:
830 (2 adjacent Ar—H), 1088, 1133 (ether), 1147, 1300 (SO,), 1571, 1592 (Ar), 1705 cm ™!
(CO—AD). huv spectrum: A .. 240 nm (log ¢ 4-15); IR spectrum: 770 (§—0O), 838 (2 adjacent
Ar-—H), 1150, 1308 (S0,), 1707 cm™! (CO—Ar); NMR spectrum: & 8:25 (d, J == 9-0 Hz, 2 H,
aromatic 3,5-H,), 8:00 (d, J = 9-0 Hz, 2 H, aromatic 2,6-H,), 3-78 (s, 2 H, COCH,), 3-06 (s, 3 H,
S0O,CH,), 2-56 (bs, 8 H, 4 NCH, of piperazine), 2:28 (s, 3 H, NCH,). ‘IR spactrum: 680, 815,

(OH). i C1 calculated: 8:98Y%;, found: 8-54%. K IR spectrum: 768 (5—0), 875 (2 adjacent Ar—H),
1089 (CHOH), 1118, 1152, 1300 (SO,), 3100 em ™! (OH...N); NMR spectrum: ¢ 797 (d, J =
= &5 Hz, 2 H, aromatic 3,5-H,), 7-62 (d, J= 85 Hz, 2 H, aromatic 2,6-H,), 4-84 (dd, J = 9:0;
5-0 Hz, 1 H, Ar—CH—O0), c. 3-80 (1 H, OH), 3-75 (t, /= 4-5 Hz, 4 H, CH,OCH, of morpho-
line), 3-04 (s, 3 H, CH3), ¢. 2:54 (m, 6 H, 3 NCH,). ™ UV spectrum: A ax 260 nm (log e 3-02),
265 nm (3:02), 272 nm (2-92); IR spectrum: 690, 770 (S—O), 818, 828 (2 adjacent Ar—H), 1075,
1090 (CHOH), 1150, 1300 (SO,), 1600 (Ar), 3200 cm™! (OH). "IR spectrum: 689, 700, 740,
779, 836 and 880 (S—O, 5 and 2 adjacent Ar—H), 1077, 1090 (CHOH), 1150, 1293 (S0,),
1600 (Ar), 3525 cm™! (OH); NMR spectrum: § 782 (d, J = 9-0 Hz, 2 H, aromatic 3,5-H,),
7-45 (d, J==9-0Hz, 2 H, aromatic 2,6-H,), 7-25 (s, 5 H, CgHs), 472 (t, J= 80Hz, 1H,
Ar—CH-—O0), 3-82 (bs, disappears after D,0, 1 H, OHj, 3-59 (d, 4 H, CH,NCH,), 297 (,
3 H, SO,CHj3), 2-:30 (s, 3 H, NCH3).
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compounds were practically ineffective in this test. On the other hand, doses lower
by about an order of magnitude were fully effective in the locomotor activity test.
Analogously, in experiments on rats, some of the compounds inhibited the overall
activity of the animals even in the relatively low dose of 5 mg/kg p.o. None of the
compounds suppressed appreciably the apomorphine chewing of rats. All the com-
pounds, however, depressed intensively the apomorphine-induced agitation; this
result was usually statistically significant (With respect to the control group). The
most interesting compound of the lot appeared to be Ja (“VUFB8752”) designated
with the working name “mesylphenacyrazine”. A more detailed testing confirmed
the depressant effect of Ia on the CNS of mice and rats. The depressant activity is
pronounced, well definable in a number of tests but also selective, without gross
disturbance of motor coordination and reactivity of the nervous system to external
stimuli. The effect of mesylphenacyrazine does not have the character of a sedative-
hypnotic action, it differs qualitatively from the effect of neuroleptics (e.g. of the
phenothiazine series), it differs from the anxiolytics of the 1,4-benzodiazepine series
particularly in the absence of the anticonvulsant component; the compound does not

TasLE 1L
Pharmacological Properties of Arylpiperazine Derivatives (mg/kg, p.o.)

. Antiapomorphine
tAc:‘ut.toz Rota:jmg Locc:_m.ct)tor Tt(')t?tl effect score
OXiCity o activity activity
Compound* (mouse) (mouse) (mouse) (rat) (rat)

LDs, EDso Dso % chewing agitation®
Ia-M 2007 117 83 257 86 53%
15-M =1 000 73 136 657 88 66
Ha-M >2 000 >500 433 60 85 4-5+
1I6-M 1 500 370 47-0 103 74 507
lla 1000 =500 517 62 72 5.0%
IIh a 500 13-3 59 8-0° 56%¢
IVa-M d 340 >50 97 9-0° 7-0¢
Ivh d 200-- 500 =50 115 . 9:0° 67°
Va-M =1 000 >500 150 53+ 90 32%
Via-M 4 =500 13-0 109 86 32%
Xa-M =2 000 =500 =50 81 9-0 567
Xb-M >1 000 115 15-8 487 3-8 4.8%

9 M maleate. ® Changes of activity recorded in the Animex apparatus are shown in per cent as
compared with the control group (= 100%). ¢ The asterisk designates statistical significance
(p = 0-05) with respect to the control group average. ¢ No lethal effect even at a dose of 2 g/kg.
¢ Applied in a dose of 300 mg/kg.
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have the character of a central myorelaxant compound. The cataleptic effect of mesyl-
phenacyrazine is detectable from a dose of 100 mg/kg p.o. but there is no clear
dependence of effect on dose as the dose is increased. At 30 mg/kg p.o. mesylphenacy-
razine has a pronounced procataleptogenic effect in interaction with perphenazine
(applied per os 1 hour before either at the subcataleptic dose of 1 mgfkg or in the
cataleptically active dose of 4 mg/kg). Mesylphenacyrazine (Ia) was offered for clinical
testing as a tranquilizer with a selective depressant activity on the central nervous
system and with a wide margin of safety.

Compounds which do not contain the arylpiperazine moiety in their molecules, usually lack
completely the central depressant effect and their testing was restricted to a general screening.
The approximate value of LDs, (mg/kg) for mice, the dose D (mg/kg) at which they were ap-
plied in vivo and the character of the effects observed are shown: Xla maleate, p.o., 2000, 300,
indication of hypoglycemic effect on rats; XIb maleate, i.v. 625, 125, slight hypotensive effect
on rats; XIla di(hydrogen maleate), p.o., 2000, 300, slight hypoglycemic effect which, at a dose
of 100 mg/kg, could not be detected any more; XI1/b di(hydrogen maleate), p.o., 2000, 300,
a slight hypoglycemic effect; XI/la-hydrochloride, p.o., 1500, 300, at doses above D, indications
of central excitation, hyperthermic effect, a short-lived incoordinating effect in the rotating-rod
test in mice, increases the glucose blood level in rats; XIIIb-maleate, i.v, 110, 20, at doses above D
indications of central excitation; XVa, p.o., 2500, 300, at doses above D indications of central
depression; further a hypothermic effect and potentiation of thiopental sleep in mice. With
4-(methanesulfonyl)phenacyl bromide (LD;, greater than 1 g/kg p.o. for mice) a pronounced
effect was found in the rotating-rod test in mice when using large oral doses; a dose of 0-5 g/kg
brings about ataxia in more than 509 animals in the experimental group. 1-Phenylpiperazine
(as maleate) (LD, 47 mg/kg i.v., 108 mg/kg p.o.) has only indications of the central effects of its
N*-substitution derivatives; it has a depressant effect in the locomotor activity test (Ds
29-2 mg/kg p.o.), it causes ataxia on the rotating rod only in sublethal doses.

Practically all the compounds prepared were tested for antimicrobial effects in wvitro, most
of them being ineffective. Some antibacterial activity was found with Ila (maleate). The minimum
inhibitory concentrations in pg/ml are shown: Streprococcus B-haemolyticus, 50; Staphylococcus
pyogenes aureus (including the strain resistant to penicillin), 50; Klebsiella pneumoniae, 100;
Proteus vulgaris, 50. Compounds IVa (maleate) and IVh, on the other hand, showed a specific
inhibitory activity against the growth of lower fungi and yeasts: at concentrations of about
100 pg/ml they inhibit growth of Saccharomyces pasterianus, Trichophyton mentagrophytes,
Candida albicans and Aspergillus niger.

EXPERIMENTAL

The melting points of the analytical preparations were determined in Kofler’s block and are not
corrected. The samples were dried in vacuo of an oil-pump over P,O5 at room temperature
or at elevated temperature (maximum 100°C). The UV spectra (in methanol unless stated other-
wise) were recorded in a Unicam SP 700 spectrophotometer, the IR spectra (in Nujol unless
stated otherwise) in a Unicam SP 200G or in an Infrascan (Hilger and Watts) spectrophotometer,
the NMR spectra (in CDCl; unless stated otherwise) in a Zeiss, Jena ZKR-60 spectrometer.
The homogeneity of the compounds was tested in a thin layer of silica gel. The compounds pre-
pared in the b series (secondary alcohols) are all racemates.
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4-(2-Methylpropanesulfonyl)acetophenone (VII)

Acetic anhydrids (19 ml) was added dropwise over 90 min to a refluxing mixture of 90 ml CS,
and 30-0 g phenylisobutyl sulfide®*23 (b.p. 107—110°C/10 Torr). The mixture was refluxed for
2 h, cooled, diluted with 30 m! CS, and decomposed by pouring into a mixture of 250 g ice,
100 ml water and 60 ml concentrated hydrochloric acid. After separation, the aqueous phase
was extracted with chloroform, the organic phases were combined, dried with MgSO, and
distilled: 33-2 g (89%) 4-(isobutylthio)acetophenone, b.p. 145—148°C/1-5 Torr, m.p. 26—28°C.
Literature data®®27 on this compound are rather scanty (b.p. 180—182°C/12 Torr, or 163°C/5
Torr) and a low yield has been reported®® when using ZnCl, instead of AICl,. 30%; Hydrogen
peroxide (107 ml) was added dropwise over 1 h under stirring to a solution of 32-0 g 4-(iso-
butylthio)acetophenone in 90 ml acetic acid so as to keep the temperature below 60°C. After
warming the mixture on a water bath to 90°C an exothermic reaction took place during which
(10 min) the heating was interrupted. Then it was stirred for 30 min at 95°C, after partial cooling
it was diluted with 65 ml water and, after complete cooling, the product was filtered: 32-0 g (90%;),
m.p. 66—67°C (benzene-hexane). IR spectrum (KBr): 845 (2 adjacent Ar—H), 1155, 1270,
1295 (SO,), 1577, 1600 (Ar), 1690 cm™! (Ar—CO). For Ci,H, 5035 (240-2) calculated:
59-98% C, 6:71% H, 13:34% S; found: 59-58%; C, 6-85% H, 13-36%, S.

4-(2-Methylpropanesulfonyl)phenacyl Bromide (V1iI)

Bromine (18-3 g) was added dropwise over 30 min under stirring to a solution of 27-5g Vil
in 65 m] acetic acid at room tempzrature. Then the mixture was slowly heated (30 min) to 50°C
whereupon it became colourless. After further 10 min of stirring at this temperature, it was
poured into 400 ml ice-cold water and the precipitated product was filtered after 30 min of stand-
ing, washed with water and dried in air: 35-2 g (97%) crude compound which was recrystallized
from a mixture of benzene and hexane: m.p. 113—114°C. For C;,H, sBrO;S (319-2) calculated:
45:14% C, 474% H, 25-04%; Br, 10:04%; S; found: 45-179; C, 4-82% H, 25-219; Br, 9-87%4S.

4-(Methylthio)phenacyl Bromide (/Xa)

Bromine (8-5 g) was added dropwise under stirring over 30 min to a suspension of 8-3 g 4-(methyl-
thio)acetophenone®? (m.p. 80—81°C) in 45 ml acetic acid. In the course of further 30 min, the
mixture was heated to 65°C and then poured into 250 g of a mixture of ice and water, The product
was filtered, washed with water and dried: 12-0 g (98%) crudz compound. It crystallizes in the
form of yellowish needles from hexane and melts at 46—47°C. For C4HyBrOS (245-1) calculated:
44-10% C, 3-70% H, 32:60% Br, 13-087; S: found: 44-08% C, 3-67% H, 32-44% Br, 12-80% S.
Ref.33:3% report a melting point of 65-5— 66-5°C for a product obtained by bromination in chloro-
form.

1-Phenylpiperazine

A mixture of 35:7 g N,N-bis(2-chloroethyl)amine hydrochloride3°>3', 18-7 g aniline and 150 ml
1-butanol was refluxed for 8 h. Then it was combined with 13-8 g K,COj and refluxing continued
for 32 h, every 8 h adding 13-8 g K,CO,. After cooling, it was filtered, the solid was extracted
with boiling benzene and the combined organic solutions were distilled; 20-1 g (62%), b.p. 108 to
112°C/1-3 Torr. If the reaction was carried out in boiling ethanol, the yield was 20%;, in 1-pro-
panol 40%;, in 2-butoxyethanol 46%. Ref.2? reports the b.p. of the product to be 162— 164°C/22

Torr.
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1-(4-Hydroxyphenyl)piperazine

A solution of 22+8 g 1-(4-hydroxyphenyl)piperazine dihydrobromide®® (m.p. 274— 275°C) in 30 ml
water was mixed with 60 ml concentrated ammonium hydroxide. After 2 h standing in a re-
frigerator, the base was filtered, washed with water and dried: 10-8 g (90%,), m.p. 218—220°C
(90%; ethanol). For C; oH, ,N,O (178-2) calculated: 67-38% C, 7-92%; H, 15:72% N; found: 67-27%;
C, 799% H, 15-96%; N.

1-(4-Methanesulfonylphenacyl)-4-phenylpiperazine (la)

A. In benzene (method A): A warm solution of 27-7 g 4-(methanesulfonyl)phenacyl bromi-
de?223 (m.p. 121—123°C) in 600 ml benzene was added dropwise over 20 min under stirring
to a solution of 35-2 g 1-phenylpiperazine in 300 ml benzene and the mixture was refluxed for 2 h
in a 70— 80°C water bath. The precipitate (a mixture of the product and phenylpiperazine hydro-
bromide) was filtered while warm and extracted with 400 ml chloroform. The remaining solid
(25-0 g) represents the quantitative yield of phenylpiperazine hydrobromide (see ref‘zg). The ben-
zene and chloroform solutions were combined, evaporated, the residue was suspended in 200 ml
ethanol, the product was filtered, washed with water and dried; 28-0 g (78%;) crude base which
crystallized from a large volume of a mixture of ethanol and benzene in the form of yellowish
needles; m.p. 177—178°C. NMR spectrum: § 8:30 and 8-15 (2 d, 4 H, aromatic protons of SO,—
~—Ar—CO0), 6-80—750 (m, 5H, CgHy), 390 (s, 2H, ArCOCH,), 3:25 (t, J= 6:0Hz, 4H,
CH,N*CH,), 3:07 (s, 3 H, SO,CHy,), 275 (t, J = 6-0 Hz, 4 H, CH,N'CH,).

Maleate, m.p. 169—170°C (ethanol). UV spectrum (ethanol): A, ., 282:5nm (log e 3-62),
241 nm (4-48). IR spectrum (KBr): 698, 770 (5 and 2 adjacent Ar—H), 1132, 1156, 1305, 1320
(80,), 1500, 1585, 1605 (Ar), 1703 (CO—Ar and CO of the maleic acid carboxyl), 2460 and
2580 cm™! (COOH). Monomethanesulfonate, m.p. 216—217°C (ethanol-ether). The analyses
are shown in Table I.

B. In chloroform: A warm-prepared solution of 168 g 4-(methanesulfonyl)phenacyl bromide
in 2500 ml chloroform was added to a solution of 200 g 1-phenylpiperazine in 600 ml chloroform
and the mixture was stirred for 1-5 h at room temperature. The precipitated phenylpiperazine
hydrobromide (134 g) was filtered and the filtrate evaporated at reduced pressure. The residue
was combined with 200 ml dimethylformamide and 500 ml ethanol, 15 ml concentrated NH,OH
was added and, after homogenization, was left in the refrigerator overnight. The product was
filtered, washed with a mixture of dimethylformamide and ethanol and then with ethanol alone
and dried in air; 190 g (88%) crude base melting at 168— 170°C.

1-(4-Methanesulfonylphenacyl)-4-(4-hydroxyphenyl)piperazine (IVa)

A warm solution of 6-9 g 4-(methanesulfonyl)phenacyl bromide in 160 m] ethanol was added
under stirring to a warm solution of 89 g 1-(4-hydroxyphenyl)piperazine in 170 ml dimethyl-
formamide and the mixture was stirred for 4 h at room temperature. Most of the solvents were
evaporated at reduced pressure and the residue was diluted with 1 liter water. After standing
overnight the product was filtered, washed with water and ether, mixed with 100 ml dilute
hydrochloric acid (1 : 3), filtered, suspended in 100 ml dilute NH,OH (1 : 2), filtered, washed
with water, ethanol and ether: 8:0 g (86%), m.p. 145—147°C (ethanol). UV spectrum: A,
239-5 nm (log ¢ 4-43), 285 nm (3-59). IR spectrum: 832 (2 adjacent Ar—H), 1155, 1305 (80,),
1214 (Ar—OH), 1513, 1571, 1592, 1608 (Ar), 1705 (CO—Ar), 3390 and 3460 cm™! (OH).
NMR spectrum (CD;SOCD,): ¢ 8-80 (bs, 1 H, OH), 8:30 and 809 (ABq, /= 9-:0Hz, 4H,
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aromatic protons of $O,—Ar—CO), 6-85 (d, J = 9-0 Hz, 2 H, 3,5-H; of hydroxyphenyl), 6-60
(d, J= 9-0 Hz, 2 H, 2,6-H, of hydroxyphenyl), 3-91 (s, 2 H, COCH,), 3:25 (s, 3 H, SO,CHj3;),
290 (m, 4 H, CH2N4CH2 of piperazine), 2-69 (m, 4 H, CHZNICHZ of piperazine).

Maleate, m.p. 157—158°C (aqueous ethanol), Analyses are shown in Table 1.

1-(4-Methylthiophenacyl)-4-phenylpiperazine (Xa)

A solution of 15-:0 g IXa in 170 ml ether was added to a solution of 20-0 g I-phenylpiperazine
in 50 ml ether. The mixture was stirred for 2 h at room temperature and refluxed for 2 h. After
cooling, it was shaken with a solution of 8-0 g NaOH in 150 ml water and the precipitated product
was filtered. It was dissolved in 200 ml hot benzene, the solution was filtered and, 70 ml light
petroleum was added. The mixture was cooled, this resulting in 12:0 g precipitated product.
Another part was obtained by processing the mother liquor and the original ether solution;
total yield 14-0 g (70%;) base, m.p. 143 —144°C (benzene-light petroleum).
Maleate, m.p. 163—164°C (methanol-ethanol). Analyses are shown in Table I,

Ethyl N-(4-methanesulfonylphenacyl)-N-methylcarbamate (XIVa)

A mixture of 13-0 g amino ketone XiIla (Table I), 15-0 g ethyl chloroformate and 50 ml benzene
was refluxed for 6 h. The solution was diluted with further 200 ml benzene, washed with dilute
hydrochloric acid, and, after drying, evaporated at reduced pressure; 12-2 g (a practically quanti-
tative yield): m.p. 118—119°C (ethanol). IR spectrum: 837 (2 adjacent Ar—H), 1155, 1292
(ArS0O,), 1500 (Ar), 1693 (CO—Ar), 1717 cm~ ! (NCOOR). For C,,H,;,NOS (299-3) calculat-
ed: 52-16%; C, 5-72% H, 4-68% N, 10-719 S; found: 52-48%; C, 5-82% H, 4-57% N, 11-03% S.

N-(4-Methanesulfonylphenacyl)aniline (XVa)

A solution of 166 g 4-(methanesulfonyl)phenacyl bromide in 200 ml chloroform was added
under stirring to a solution of 11-6 g aniline in 80 ml chloroform and the mixture was refluxed
for S h. After cooling, it was shaken with 200 ml dilute hydrochloric acid (1 : 3), the acid aqueous
solution was filtered and made alkaline with NH,OH and the mixture of bases was extracted
with chloroform. Aniline was removed from the residue by extraction with benzene while the
desired product crystallized; 26 g (15%), m.p. 155—156°C (benzene). The reaction proceeded
only to a small extent and a greater part of the starting 4-(methanesulfonyl)phenacyl bromide
was recovered from the original chloroform solution. Analysis of the product is shown in Table 1.

1-(4-Methanesulfonylphenyl)-2-(4-phenylpiperazino)ethanol (I6) (Method B)

A solution of 42 g NaBH, in 40 ml water with 1 ml 205, NaOH was added dropwise over
a period of 30 min to a suspension of 5-7 g /a in 200 ml methanol at 45°C. The mixture was stirred
for 1 h at 50°C and, after cooling, 30 ml water and 20 ml hydrochloric acid was added. After
30 min of stirring at 30— 40°C, filtration removed the small fraction of the undissolved substance
and the filtrate was evaporated at reduced pressure. The mixture was mixed with 150 ml water,
excess NH,OH was added and the precipitated base was filtered and recrystallized from a large
volume of a mixture of benzene and cthanol; 4-20 g (74%), m.p. 210—211°C. NMR spectrum
(CD3S0CD;): 6 7-85 (d, J = 80 Hz, 2 H, aromatic 3,5-H,), 7-56 (d, J = 8-:0 Hz, 2 H, aromatic
2,6-H,), 6:60—7-45 (m, 5 H, CsH;), 525 (bs, 1 H, OH), 4-80 (t, 1 H, Ar—CH—O0), 2-85 to
3-40 (m, 6 H, CH, in a chain and CH2N4CH2 of piperazine), 3-12 (s, 3 H, CH3S0,), 2-60
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(m, 4 H, CHZNICH2 of piperazine). Maleate, m.p. 168—169°C (ethanol-ether). Analysis is
shown in Table 1.

1-(4-Methanesulfonylphenyl)-2-(4-p-tolylpiperazino)ethanol (IIb) (Method C)

A solution of 7-0 g Ila in 200 ml tetrahydrofuran was added dropwise under stirring to a solution
of 3-0 g LiAlH, in 30 ml tetrahydrofuran and the mixture was refluxed for 3 h. After cooling,
12 m] 209, NaOH was added dropwise, charcoal was added, the suspension was filtered and the
filtrate was evaporated: 6-2 g (88%) crude base which was purified by crystallization from ethanol,
m.p. 196—197°C. Maleate, m.p. 150— 151°C (ethanol-ether). Analyses are shown in Table I.

4-(Methanesulfonyl)benzoic Acid

A. When attempting to N-oxidize la: A mixture of 13-2 g base Ja and 800 ml ethanol was
combined with 15-8 ml 30%; H,0,, the mixture was stirred for 15 min at 60— 70°C and for 1 h
at room temperature. The excess H, O, was decomposed by 2 h of heating with a platinum foil
to 60°C and, after filtration, the solution was evaporated at reduced pressure. The residue was
combined with 100 m] 59, NaOH and extracted with chloroform. Acidification of the alkaline
aqueous solution with hydrochloric acid led to the precipitation of 5-3 g (72%) 4-(methanesulfonyl)
benzoic acid, m.p. 266—267°C (80%; ethanol). For CgHgO,S (200-2) calculated: 48-00%; C, 4-03%;
H; found: 47-85% C, 4209, H.

The chloroform solution was washed with 100 ml dilute hydrochloric acid (1 : 3). Treatment
of the aqueous solution with 20%, NaOH and extraction with benzene led to the isofation of 2:0 g
oil which, according to chromatography on a thin layer of alumina is 1-phenylpiperazine. The
chloroform solution was evaporated and the residue (1-0 g) was chromatographed on a column
of 25 g Al,O; (activity II). Elution with benzene yielded 0-6 g substance melting at 87— 88°
in a capillary (benzene-hexane) which was identified as ethyl 4-(methanesulfonyl)benzoate.
IR spectrum: 795 (2-adjacent Ar—H), 1160, 1280 (SO,), 1583, 1605 (Ar), 1725 cm ™! (ArCOOR).
NMR spectrum: § 8-:20 (d, J = 9-0 Hz, 2 H, aromatic 2,6-H,), 7-94 (d, J -— 9-0 Hz, 2 H, aromatic
3,5-H,), 435 (q, J = 7-0 Hz, 2 H, COOCHj,), 3-05 (s, 3 H, SO,CHj,), 1-39 (t, /= 7-0Hz, 3 H,
CH; of ethyl). For C; ,H,,0,S (228:2) calculated: 52:637; C, 5:30%; H, 14-02%{ S; found: 52-787,C
5329 H, 13-59% S. Esterification of 4-(methanesulfonyl)benzoic acid according to ref.*? gave
the ethyl ester melting at 87— 88°C (capillary) which, in mixture with the compound prepared
by the present procedure, melts without depression. M.p. of both substances in Kofler’s block
is 94— 95°C; ref.*? reports a m.p. of 95— 96°C. ‘

B. By oxidation of 4-(methanesulfonyl)acetophenone: A mixture of 19-8 g 4-(methanesulfonyl)-
acetophenone?3:33:3¢ (m.p. 124—126°C), 500 ml water, 10 ml 10% NaOH and 63-5 g KMnO,
was refluxed under stirring for 3 h. After cooling, 500 ml 307%{ solution of Na,S,0; was added,
the decolourized mixture was filtered and the filtrate acidified with hydrochloric acid. The preci-
pitate was filtered and the organic fraction was extracted with boiling ethyl acetate. Evaporation
of the extract yielded 11-0 g (55%;) acid which, after recrystallization from 90%; ethanol, melts
at 272—273°C. Ref.*%4! report melting points of 266— 267-5, 267— 268, and 274—276°C for
the compound prepared in different ways. The compound prepared according to B is identical
with that prepared according to A.

The authors are indebted to Mr L. Tima for assistance with the preparatory part of the work,
to Drs B. Kakad, J. Holubek and E. Svdtek for measuring and interpretation of spectra, to DrsJ, Tu-
rinovd and A. Capek for estimation of the antimicrobial activity of the compounds, to Dr J. Némec
(Rosice n/L) for some of the pharmacological tests and finaily to Mr M. Cech, Mr K. Havel, Mrs J.
Komancovd, Mrs V. Swidovd, Mrs A. Slavikovd and Miss J. Hrdd for the analyses.

Collection Crzechoslov. Chem. Commun. [Vol. 40) [1975)



1216 Vejdélek, Metys, Hradil, Protiva 3

W -

11.
12.
13.

14.

15.
16.

17.
18.
19,
20.
- 21
22,
23

24,
25.
26.
27.

28.
29.
30.
31
32,
33.
34.
35.
36.
37.
38.

REFERENCES

. Hayao S., Schut R. N.: J. Org. Chem. 26, 3414 (1961).

Schut R. N., Ward F. E., Rodriguez R.: J. Med. Chem. 13, 301 (1972).

. Rastogi 8. N.,, Anand N, Gupta P. P, Sharma J. N.: J. Med. Chem. 16, 797 (1973).
. Fielden M. L., Welstead W. J. jr, Dawson N. D., Chen Y.-H., Mays R. P., DaVanzo J.P,,

Lunsford C. D.: J. Med. Chem. 16, 1124 (1973).

. Bayssat M., Fontaine L., Grand M. (LIPHA, Lyonnaise Industr. Pharmaceutique):French

Demande 2 139 628 (Appl. 28. V. 1971); Chem. Abstr. 79, 32 097 (1973).
Berzinja I. A., Germane S. K., Ozoling Ja. V., Aren A. K.: Chim.-Farm. Z. 7 (11), 16 (1973).

. Ozoling J., Germane S.: Latv. PSR Zinat. Akad. Vestis 1972 (11), 97; Chem. Abstr. 78,

79 563 (1973).

. Berzinja I, A,, Germane S. K., Aren A. K.: Chim.-Farm. Z. 7 (12), 21 (1973).
. OzolJ. I., Germane S. K., Aren A. K.: Chim.-Farm. Z. 7 (6), 12 (1973).
. Prous J. R., Vedrilla D. (Editors); Annual Drug Data Report /, 278 (Drugs of Today, Barce-~

lona 1971).

Goncalves N.: Psychopharmacol. 25, 281 (1972).

See. 10, p. 167.

Merck E., A.-G.: Neth. Appl. 65/14.242 (German. Appl. 4. XI. 1964 and 9. II. 1965); Chem.
Abstr. 65, 13 722 (1966).

Koppe V., Schulte K., Sommer S., Muller-Calgan H. (Merck E., A.-G.): Brit.1 124 710
(German. Appl. 2. VII. 1966); Chem. Abstr. 69, 106 747 (1968).

Lindner E.: Arzneimittel-Forsch. 22, 1445 (1972).

Wilson D. E., Chernov H. I, Bernard P. S, Partyka D. A., Barbaz B. S., DeStevens G.:
Arch. Intern. Pharmacodyn. 191, 15 (1971).

See. 10, p. 302.

Wu Y.-H., Smith K. R., Rayburn J. W, Kissel J. W.: J. Med. Chem. 12, 876 (1969).
Vejdélek Z. J., Kakaé B., Némec J., Protiva M.: This Journal 38, 2989 (1973).

Vejdélek Z. J., Némec J., Sedivy Z., Tama L., Protiva M.: This Journal 39, 2276 (1974).
Metys J., MetySova J., Votava Z., Kazdova E.: Activitas Nervosa Saper, 15, 96 (1973).

Suter C. M., Schalit S., Cutler R. A.: J. Am. Chem. Soc. 75, 4330 (1953).

Gregory W, A. (E. L. du Pont de Nemours Co.); U.S. 2 763 692 (18. IX. 1956); Chem. Abstr,
51,4429 (1957).

Ipatiefl V. N., Pines H., Friedman B. S.: J. Am. Chem. Soc. 60, 2731 (1938).

Jilek J. O., Metysova J., Pomykaéek J., Protiva M.: This Journal 39, 3338 (1974).

Profft E.: Chem. Tech. (Berlin) 5, 239 (1953); Chem. Abstr, 48, 7009 (1954).

Buu-Hoi N. P., Gillet C., Gautier M., Thiriaux J., Lambzlin G., Mees G.: Bull. Chim.
Therap. 2, 39 (1967). ‘
Pollard C. B., Mac Dowell L. G.: J. Am. Chem. Soc. 56, 2199 (1934).

Prelog V., Dt¥iza G. J.: This Journal 5, 497 (1933).

Mann F. G.: J. Chem. Soc. 1934, 461.

Ward K. jr: J. Am. Chem. Soc. 57, 914 (1935).

Pollard C. B., Wicker T. H. jr: J. Am, Chem. Soc, 76, 1853 (1954).

Sterling Drug Inc: Brit. 745 900 (7. I1L 1956); Chem. Abstr. 5/, 2037 (1957).

Cutler R. A, Stenger R. J., Suter C. M.: J. Am. Chem. Soc. 74, 5475 (1952).

Burton H., Hu P. F.: J. Chem. Soc. 7948, 601.

Bachman G. B., Carlson C. L.: J. Am. Chem. Soc. 73, 2857 (1951).

Cervena I, Hradil F., Protiva M.: This Journal 37, 3124 (1972).

Cromwell N, H., Babson R. D., Harris C. E.: J. Am. Chem. Soc. 65, 312 (1943).

Collection Czechoslov. Chem. Commun. [Vol. 40) [1875]



1-(4-Alkanesulfonylphenacyl)-4-arylpiperazines 1217

39.
40.
41.
42,
43.

44,
45.
46.
47.
48,

Prelog V., BlaZek Z.: This Journal 6, 211 (1934).

Bohlmann F., Laser J.: Chem. Ber. 99 (6), 1834 (1966).

Chodnekar M. S., Blum J. E.: J. Med. Chem. /17, 1023 (1968).

Price C. C., Hydock J. J.: J. Am. Chem. Soc. 74, 1943 (1952).

Franc Z., HoreSovsky O.: 4th Symp. Chemie Ust{ ,,Psychofarmaka*, Usti n./L., May 1974;
Abstracts, p. 11. .

Metysova J., Mety§ J., Votava Z.: Arzneimittel-Forsch. 13, 1039 (1963).

Roth Z.: Ceskoslov. Fysiol. 10, 408 (1961).

Dews P. B.: Brit. J. Pharmacol. &, 46 (1953).

Svensson P. H., Thieme G.: Psychopharmacol. 14, 157 (1969).

Janssen P. A. J., Niemegeers C. J. E., Schellekens K. H. L., Lenaerts F. M.: Arzneimittel-
Forsch. 17, 841 (1967).

Translated by A, Kotyk.

Collection Czechoslov. Chem. Commun. |[Vol. 40] {1875}



	19751204_Page_01.pdf
	19751204_Page_02.pdf
	19751204_Page_03.pdf
	19751204_Page_04.pdf
	19751204_Page_05.pdf
	19751204_Page_06.pdf
	19751204_Page_07.pdf
	19751204_Page_08.pdf
	19751204_Page_09.pdf
	19751204_Page_10.pdf
	19751204_Page_11.pdf
	19751204_Page_12.pdf
	19751204_Page_13.pdf
	19751204_Page_14.pdf

