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The total synthesis of seven here-to-fore unreported aromatic aminoalkanethiosulfuric acids, their
physical properties and those of the aminoalcohol and bromoalkanamine intermediates are re-
ported. All structures were established by including'H and °C NMR, IR and MS spectroscopy
and elemental analysis.
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INTRODUCTION reaction of primary and secondary amines with alkylene
chlorohydrind®2% the reduction ofi-hydroxyamide&' and the

Schistosomiasis is an endemic disease which is caused by tl’ﬂﬁ)ening of 1,2_epoxya|kanes by primary and Secondary

parasiteSchistosoma mansorind which affects ten to twelve amine&2 This last method was chosen because of its simplicity

million persons in Brazil Drugs such as oxamniquiireferred  and the availability of starting materials. According to the

for mass treatment, may produce mutagenic effects and causeraussuski rul®, the nucleophile attacks the less substituted

hepatic lesions; in addition, resistant strainsSofmansonhave  carbon in a bimolecular substitution mechanism to form the
been observéd. Thus, studies aimed at the production of new aminoalcohol shown in Scheme 1.

drugs active against this disease have been re&lizeSeveral

compounds which have demonstrated activity against this disease 0 RNH (I)H

can be synthesized via the intermedifiteaminoalcohols and PhCH-CH, ——— PRCHCH,NHR
bromoalkanamines. These substances include the mercaptoalkana- i MeOH -
mines, the aminoalkanethiosulfuric acids and the corresponding 1 120°C 2

aminoalkyl disulfide$®11-14 An alternate route to the aminoalka-
nethiosulfuric acids involves conversion of epoxides to thiif@nes
and the reaction of thiiranes with primary amines to furnish the
mercaptoalkanaminé® The disulfides may be obtained by
oxidation of the amino-thiot§, and they may be converted to the

1)HBr | 2)PBry

thiosulfuric acids by treatment with sodium sulfiteHowever, §S05 Br .
because of the ease of polymerization of the thiiranes, the yields phéHCHzﬁHjR . Na25,0; PhCHCH,NI,R  Br
obtained in the reaction with the amines are frequently very low, ) -
especially when the amine bears a branched alkyl group. Also, 4 3

the maximum yield obtainable in the reaction of the disulfide with
sodium sulfite is necessarily only 50%, based on the thiol from

which the disulfide is obtained. Therefore, the route via aminoal- :: I}R:PF;P_V] { ‘:: E:;'g‘::ﬁ
i H H = {-I'TOpY T =1I-
cohols is preferred. The aminoalcohols may also be converted to ¢ R =Buty! £ R - s-Butyl

aziridines which can be opened with thiosulfuric &cidut the
number of steps is the same as in the selected route and the
prOb"?‘b"'ty of rearrangement is hlg_her beca_u_se_ of the_ aCIdI(\Scheme 1Formation of 2-(alkylamino)-1-phenyl-1-thiosulfuric acids
conditions employed. The preparation of aziridines using the
method of Corey and Chaykové%has not proved fruitful when
the imine bears an aliphatic grdfip In the synthesis of-aminoalcohols, Biéf obtained good
The activity of several aliphatic aminoalkanethiosulfuric yields by refluxing a mixture containing a secondary amine,
acids against schistosomiasis has been demonstfit®d epoxide and metanol in the molar ratio of 3:1:0.5. With the
However, the effect of an alpha phenyl substituent on theaim of improving the yields of these reactions, a modification
activity of these compounds has never been studied. Thereforef the procedure was used in which the reaction was carried
seven new aromatic aminoalkanethiosulfuric acidp were out under pressure in a Parr reactor. This modification also
synthesized with the objective of verifying theim vivo resulted in a significant reduction in the reaction time. Even
activities against schistosomiasis. These syntheses involvethough an excess of amine was used, there was still the

g: R = Cyclohexyl

classical methods as shown in Scheme 1. possibility of obtaining secondary products since primary
amines were being used, as well as of polymerization of the
RESULTS AND DISCUSSION epoxide and the products. These factors would be responsible

for the relatively low yields for many of the aminoalcohols
The literature describes various synthetic methods for theobtained even with the improvements in the method. No
preparation off-aminoalcohols, including the substitution attempt was made to maximize the yields.
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The amino groups of the-aminoalcohols were protected In 3d, with an 80 MHz instrument, the simple first order
by conversion to the hydrobromide salts and then thespectrum is observed. However, on a 400 MHz instrument,
hydroxyl groups were substituted by bromide using excessnstead of a simple doublet for the gem methyl groups due to
phosphorous tribromide in refluxing benzene, in accord withcoupling with the methinyl proton, two doublets are observed
the method of Leffler and coworkérs With the present because the two methyl groups are in different environments.
series of aminoalcohols, there was no possibility of rearran-Thus, rotation around the C1-C2 bond is not completely free.
gement of the intermediate carbonium ion, as has beemn 3e 3f and3g, the two hydrogens bound to the nitrogen are
observed in previous synthe8es in very different environments, leading to very different

The B-bromoalkanamines were converted to the Bunte salts byhemical shifts. This is no doubt due to the steric hindrance to
reaction with sodium thiosulfét&?°. Even under weakly acidic rotation because of the more voluminous alkyl groups bound
conditions (pH = 3.5), a rearrangement normally occurs in whichto the amino group and the large bromine atom. The remaining
the B-bromoalkanamines are converted to the intemediatesignals also presented a chemical shift to higher
aziridinium ions which then suffer attack on the least hindered In the spectra of the 2-(alkylamino)-1-phenylethane-1-
carbon to yield the primary thiosulfates (Schenfe Bpcause of  thiosulfuric acids, all the signals for the alkyl substituents
the instability of thiosulfuric acid, a lower pH cannot be used.are observed betwee® = 1.0 and 4.0. The signal for the
However, in the present case, because of the high stability of theethinyl hydrogen is found nedr = 4.6 as a triplet, with
intermediate benzilic carbocation, the preferred pathway involvedhe exception oflb and4d, which present a multiplet and a
attack on the benzilic carbon to yield the secondary thiossulfuridouble doublet, respectively.
acid. HPLC analyses demonstrated the presence of approximately The signal corresponding to the methylenic hydrogens alpha
10% of a secondary product which was no doubt the primarto the ammonium group is observed as a double#ééprbut
thiosulfuric acid although it was not isolated for identification. appears as a multipledd, 4b, 4eand 4f) or two double
Relatively low yields of the final product were obtained when thedoublets 4c and4g) in the case of the remaining compounds.
alkyl group bound to the amine was branched, possibly in parThe signal for the ammonium hydrogens appears dea8.5
because of a degree of steric hindrance, but chiefly because ahd the chemical shifts for the aromatic hydrogens are similar

difficulty in purifying the products. to those of2 and 3.
B The infrared spectra of the aromafieaminoalcohols %)
| + . $,0+7 + .CH, are quite similar. The bond stretching absorptions of the NH
PRCHCH,NH,R - Br PRCHCH,NHR PR R and OH groups are observed between 3400 to 310 ama
3 5 6 the angular deformation absorption of the NH group is

observed at 1650 cfy as well as the out of plane bending

2 5 absorptions of the C-OH bond near 650 crithe absorption
$,0; $,0: resulting from the C-O stretching vibration is found between
1180 and 1050 crh
so° - The IR spectra of the bromoalkanamin8p ghow the bands
i n NHR characteristic of the ammonium stretching vibrations between
PhCHCH,NH;R PHCHCH,S80;° 2400 and 2550 cthand the bending vibration at 1580 ¢m

Evidence for the C-Br bond is presented by a weak absorption
beyond 500 cm. The IR spectra of4) present absorption
bands between 510 and 550 tnattributed to the SSOgroup
and the symmetrical and unsymmetrical stretching bands of the
SO; and S-S bonds are observed at 620, 1020 and 1180 cm
In addition, they show one band between 2360 and 2462 cm
The structures of the intermediates and products werevhich is not a fundamental band and is identified as a
confirmed by IR%32 NMR3223 and mass spectrosccfy* In combination band associated with the zwitterion struétfe
the IH NMR spectra of all the 2-(alkylamino)-1-phenyl-1- The decoupled®C NMR spectra of2 present signals
ethanols 2), the signal for the amino and hydroxyl hydrogens characteristic of the aromatic carbons betwden125-144, a
was observed in the region betwe®n 3.4 and 3.9. The signal signal for CHOH in the region betweér= 71-72 and a signal
corresponding to the methinyl hydrogen appeared betweefior CH,NHR in the region betweed = 54-57. The signals
0 = 4.5 and 4.8, whereas that corresponding to the aromatiattributed to the carbons & 3 and 4 were compared with
hydrogens appeared as a sharp peak centerdd=af.2. The those calculated using the ACD/CNMR version 1.0 simulation
spectra were also determined inzCB.D in order to observe program and a good agreement was obtained. The signals for
the effect of protonation of the amino group on the chemicalthe benzilic carbons of varied fromd = 47 to 49 and for the
shifts of the neighboring hydrogens for later comparison withneighboring methylene carbons fradn= 50 to 53.
the spectra of the bromoalkanamine hydrobromi®slg the The mass spectra of all showed similar fragmentation
case of2f, the double doublet expected for the methinyl patterns: a peak resulting from fragmentation beta to the
hydrogen alpha to the hydroxyl group is complicated, probablyaromatic ring fn/z= 147 Thonson for R = 4E;; 161 Thonson
because of superposition of the signals for the two diasteriofor R = CHg; 187 Thonson for R = £;;) and a peak
mers which are formed in the reaction of the epoxide with thecorresponding to the tropylium ion at/z= 92 Thonson. As
racemics-butylamine. has been previously obserVéd since the thiosulfate
The alterations observed in thid NMR spectra of3, when decomposes when heated, the molecular ion and fragmentation
compared with those of the respective aminoalcohols, are thpeaks observed are chiefly those of the corresponding disulfides
substitution of the hydroxyl group for a bromine atom and(m/z= 388, 416 and 468 Thonson) and thial¥Z= 195, 209
protonation of the amino group which appeared as a wide signand 235 Thonson) rather than those of the thiosulfuric acids.
from & = 8-10. The signal for the methinyl hydrogen is shifted
to thed = 5.7-5.8 region. Although one might expect to see aEXPERIMENTAL
triplet, as in the case @b, a double doublet was observed for
the other bromoalkanamines, indicating that the methylenic General Remarks: Melting points were determined on a
hydrogens alpha to the ammonium group [PhCH(Bg)THpR] Mettler FP 80 HT melting point apparatus and are uncorrected.
are not equivalent. Infrared spectra were registered on Shimadzu IR 408 and

4 7

Scheme 2Mechanism of formation efin the reaction of the N-alkyl-
1-bromo-1-phenyl-2-ethanamirB with thiosulfate ion.
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Mattson Instruments FTIR spectrophotometers in KBr disks.1040, 960, 920, 870, 760, 700, 670 tnH NMR (CDCk, 80

IH and 3C NMR spectra were recorded on Bruker AC-80, MHz): 5 0.83 (t,J = 5.9 Hz, 3 H, Ch), 1.09 — 1,30 (m, 4 H,
Bruker DPX200 and Bruker DRX40AVANCE pectrometers. MeCH,CH,CH,), 2.47 (t,J = 6.9 Hz, 2 H, Pré,), 2.64 (d,J =
Chemical shifts are reported in parts per millian units) 6.4 Hz, 2 H, CHEI,N), 3.81(broad, 1 H, NHR), 4.74 3,= 6.4
relative to tetramethylsilane or CDChs internal standards. Hz, 1 H, GHOH), 7.24 (s, 5 H, aromatic CH)®*C NMR (CDCE,
Coupling constantsJ) are reported in Hertz. The numbering 20 MHz): & 143.1 (Gpso), 128.2 ¢-CH), 127.3 p-CH), 125.8

of the carbons of the alkyl groups in the assignment of thgm-CH), 71.7 (CH-1), 57.2 (CH2), 49.2 (CH-1"), 32.0 (CH-
chemical shifts of the'®C NMR spectra of2 and 4 was  2°), 20.3 (CH-3"), 13.9 (CH-4"); MS m/z (%): 194 (47), 176
systematic, as illustrated below for tlsecbutyl derivative (8), 150 (1), 132 (3), 105 (4), 86 (100), 79 (11), 77 (13), 57 (6);
(Structure2f/4f). Mass spectra of th&-aminoalcohols %) were C12H1oNO (193): caled. C 74.57%, H 9.91%, N 7.25%; found C
determined on a Hewlett-Packard Model HP-5989A GC-MS74.72%, H 12.0%, N 7.27%.

monoquadropole spectrometer equipped with an HP-5ME 2d: Yield = 8.9 g (37%); m.p.: 62°28; IR (KBr): vmax 3330,
capillary column. Mass spectra of the aminoalkanethiosulfuric3100, 2980, 2820, 2730, 2560, 1650, 1450, 1430, 1125, 1100,
acids @) were determined by introduction of solid via probe 1060, 1050, 990, 940, 890, 820, 760, 700, 650, 550, 540, 470
into a GCQ Finnigan GC-MS spectrometer equipped with ancm-!; 'H NMR (CDCk, 80 MHz): 5 0.83 (d,J = 6.5 Hz, 6 H,
ion trap detector. The ionization energy used was 70 eV in alCHjz), 1.66 (hepJ = 6.5 Hz, 1 H, MgCH), 2.33 (d,J = 6.6
cases. Isobutane was used for chemical ionization. Elementdlz, 2 H,i-PrCH,N), 2.66 (d,J = 6.3 Hz, 2 H, CHEI;N), 3.44
analyses were obtained on a Perkin-Elmer Model 2400(broad, 1 H, NHR), 4.70 (1 = 6.3 Hz, 1 H, GIOH), 7.27 (s,
apparatus. All reagents were reagent grade. Amines weré H, aromatic CH);3C NMR (CDCk, 20 MHz): & 142.8
treated with KOH for 24 hr, filtered and distilled. (Cipso), 128.3 ¢-CH), 127.3 p-CH), 125.8 (n-CH), 71.6 (CH-

1), 57.2 (CH-2), 57.2 (CH-1), 28.3 (CH-2"), 20.5 (CH3");

OH (SSC3H) MS miz (%): 194 (4), 176 (2). 132 (6), 105 (5), 86 (100), 79
. (7), 77 (11), 57 (16); GH:NO (193): calcd. C 74.57%, H
H 3 9.91%, N, 7.25%; found C 74.68%, H 12.88%, N 7.21%.
2" 2e Yield = 20.5 g (85%); m.p.: 86°8; IR (KBr): Vmax
; 4 3330, 3100, 2980, 2850, 2550, 1600, 1450, 1360, 1340, 1240,

1090, 1050, 1020, 960, 920, 860, 750, 700, 630, 560, 520,
470, 440 crit; 'H NMR (CDChk, 80 MHz): 5 1.04 [s, 9 H,
. C(CHg)3], 2.46—-2.88 (m, 3 H, C#N), 4.66 [dd,J = 6.6, 4.4
1 Hz, 1 H, HOH], 7.30 [s, 5 H, aromatic CH]}3C NMR
Structure 2f/4f. lllustrating the numbering of the alkylamino group E:CHD)’C?'ZSZ% gﬂ}%zl_)l),éﬁfg%cf_lcﬁjf;),’ 51622%0(;45?')5’01227(3_2())’
according to normal systematic nomenclature. 29.1 (CH); MS m/z (%): 194 (8), 178 (1), 160 (13), 86 (100),
77 (15), 57 (18); &H19NO (193): calcd. C 74.57%, H 9.91%;
General Procedure for the Synthesis of 2-Alkylamino-1-N 7.25%; found C 74.76%, H 11.47%, N 7.35%.
phenyl-1-ethanoP: A mixture of 0.125 moles of styrene oxide, 2f: Yield = 15.7 g (65%); p.e.: 18C (1.5 mm Hg);
0.6 moles of methanol and 0.376 moles of alkylamine werelR.(KBr): vmax 3300, 3100, 2970, 2390, 1660, 1450, 1400,
stirred in a Parr reactor for 6 hr at 220under a pressure of 60 1360, 1220, 1100, 1070, 1030, 940, 870, 770, 700, 648 cm
psig. The reactor was cooled to room temperature, and théH NMR (CDCk, 200 MHz): 8 0.81 (t,J = 7.4 Hz, 3 H,
methanol and excess amine were removed on a rotary evaporat@@H,CHjz), 0.95 [d,J = 6.3 Hz, 3 H, CHEl; (diasteriomer a)],
The residue was recrystallized from petroleum ether. 0.96 [d,J = 6.3 Hz, 3 H, CHE#3 (diasteriomer b)], 1.10 — 1.56
2a Yield = 11.2 g (50%); m.p.: 57°G; IR (KBr): Vmax (m, 2 H, H,Me), 2.44-2.84 (m, 3 H, I&;NHCH), 3.70 (broad
3300, 3100, 2950, 2850, 2750, 1650, 1450, 1430, 1400, 135G, 2 H, NHR, OH), 4.66 — 4.78 (m, 1 H, CHOH), 7.31 (m, 5 H,
1110, 1070, 1050, 1030, 940, 860, 750, 700, 650, 550, 520jng CH); **C NMR (CDCh, 50 MHz): & 143.1 (Gyso), 128.2
450 cm!; H NMR (CDChk, 200 MHz):5 0.91 (t,J = 7.3 Hz, (0-CH), 127.2 p-CH), 125.7 fn-CH), 71.8 (CH-1), 54.6 (CH-
3 H, CH), 1.49 (sexJ = 7.3 Hz, 2 H, Me@,CHyp), 2.52-2.67 2"), 54.2 (CH-2), 29.5 (CH-3"), 19.6 (CH-1"), 10.1 (CH-
(m, 2 H, EtGH,NH), 2.69 (dd,Jap = 9.0, 12.1 Hz, 1 H 4'); MSm/z(%): 194 (100), 176 (6), 146 (4), 107 (4), 79 (18),
CHCH HpN), 2.85 (dd,J = 3.8, 12.1 Hz, 1 H, CHC}HN), 77 (19), 57 (23); &H19NO (193): calcd. C 74.61%, H 9.85%,
4.71 (dd,J = 3.8, 9.0 Hz, 1 H, BOH), 7.25-7.38 (m, 5 H, N 7.25%; found C 77.14%, H 11.49%, N 6.43%.
aromatic CH);®C NMR (CDCk, 50 MHz): 5 142.8 (Gosa), 2g: Yield = 10.7 g (39%); m.p.: 9122. IR (KBr): Vmax
128.3 0-CH), 127.4 p-CH), 125.8 (»-CH), 76.4 (CH-1), 56.9 3250, 3080, 2900, 2850, 2800, 1610, 1500, 1450, 1380, 1345,
(CH2-2), 51.2 (CH-17), 22.7 (CH-2"), 11.5 (CH-3"); MS m/ 1220, 1120, 1080, 1065, 1030, 980, 940, 890, 880, 750, 700,
z (%): 194 (4), 176 (2), 132 (6), 105 (5), 86 (100); 79 (7), 77665 cm’; 'H NMR (CDCk, 200 MHz):5 0.90-1.35 (m, 5 H,
(11), 57 (16); GH17NO (179): calcd. C 73.70%, H 9.56%, N ring CH,), 1.50-1.80 (m, 3 H, ring Gj 1.80-1.93 (m, 2 H,
7.81%; found C 73.63%, H 9.39%, N 7.64%. ring CHy), 2.42 (tt,J = 3.6, 10.1 Hz, 1 H, ring CHN], 2.66 [dd,
2b: Yield = 9.2 g (41%); m.p.: 85°C; IR (KBr): vmax 3300, J=09.1, 12 Hz, 1 H, CHBH,NH], 2.94 [dd,J = 3.7, 12 Hz,
3050, 2950, 2800, 2750, 1605, 1230, 1180, 1140, 1000, 106d, H, CHCHHN], 4.65 [dd,J = 3.7, 9.1, 1 H, BOH], 7.22—
1030, 985, 955, 925, 915, 880, 800, 750, 700, 67¢;c 7.37 [m, 5 H, aromatic CH]**C NMR (CDChk, 50 MHz): &
NMR (CDCl;, 80 MHz): 4 0.99 (d,J = 6.2 Hz, 6 H, Ch), 143.0 (Gpso)s 128.3 6-CH), 127.3 p-CH), 125.8 (n-CH), 71.7
2.61-2.91 (m, 3 H, M€H, CHyNH), 3.34 (broad, 2 H, NHR, (CH-1), 56.5 (CH-1"), 54.3 (C#2), 33.3 [CH-27(6")], 25.9
OH), 4.70 (dd,J = 8.6, 4.2 Hz, 1 H, BOH), 7.30 (s, 5 H, (CHx4"), 24.9 [CH-3"(5)]; MS m/z (%): 220 (28), 202 (3),
aromatic CH);**C NMR (CDChk, 20 MHz): & 143.1 (Gpso), 112 (100), 79 (13), 55 (14);1¢H21NO (219): calcd. C 76.67%,
128.2 -CH), 127.3 p-CH), 125.8 (n+CH), 72.0 (CH-1), 54.7 H 9.65%, N 6.39%; found C 76.54%, H 9.81%, N 6.15%.
(CH,-2), 48.6 (CH-27), 22.9 (CH1"); MS m/z (%): 180 (7), General Procedure for the Synthesis of N-Alkyl-1-bromo-1-
162 (2), 146 (3), 105 (2), 79 (6), 77 (10), 72 (100)iHz/,NO phenyl-2-ethanamine hydrobromid8): To a stirred solution
(179): calcd. C 73.70%, H 9.56%, N 7.81%; found C 73.71%,0f 0.1 moles of 2-(alkylamino)-1-phenyl-1-ethan@) (n 50
H 11.34%, N 7.82%. mL of ethanol, was added 0.11 moles of 48% hydrobromic
2c: Yield = 10.1 g (42%); m.p: 59-80; IR (KBr): Vmax 3300, acid over a one hour period at ice bath temperature. The ethanol
3050, 2950, 2820, 1460, 1440, 1350, 1125, 1090, 1080, 1065nd excess hydrobromic acid were removed on a rotary

QUIMICA NOVA, 23(4) (2000) 449



evaporator and the crude product was dried under vacuumim, 2 H, CHBrQ,); Both isomers:d = 5.81-5.87 (m, 1 H,
Addition of dry ethanol to the yellow solid resulted in CHBr), 7.33-7.40 (m, 3 Hn- andp-aromatic CH), 7.51-7.55
precipitation of a white solid which was dried in a desiccator.(m, 2 H,o-aromatic CH), 8.61-8.76 and 9.42-9.57 (broad, 1 H

To a stirred mixture of th@-aminoalcohol hydrobromide each, NHHy"); 3C NMR (CDCk, 100 MHz):5 137.5, 129.5,
and 120 mL of dry benzene, 7.5 mL (0.15 moles) of redistilled129.1, 127.6, 56.3, 50.6, 47.3, 25.9, 15.3, 10.2.
PBr; was slowly added. The system was refluxed for 4 hr, the 3g: Yield = 23.6 g (65%); m.p.: 15820Q; IR (KBr): Vmax
course of the reaction being accompanied by TLC. The mixture8425, 2950, 2719, 2425, 1588, 1463, 1238, 1050, 1013, 775,
was allowed to stand for 24 hr and the benzene and exces¥0, 600, 538, 482 ch H NMR (CDCl;, 400 MHz ):4 1.10-
PBr; were removed on a rotary evaporator. The residue wad.31 (m, 3 H, ring CHl), 1.55-1.86 (m, 6 H, ring G}j| 2.17—
recrystallized from AcOEt:i-PrOH (9:1). 2.35 (m, 2 H, ring Ch), 3.15 (tt,J = 3.6, 11.6 Hz, 1 H, ring

3a Yield = 26.3 g (81.4%); m.p.: 194°%5; IR (KBr): Vimax CH), 3.66 (dd,J = 8.8, 13.6 Hz, 1 H, CHE,HyN), 3.73 (dd,
3425, 2960, 2800, 2400, 1563, 1438, 1392, 1367, 1233, 1183 = 5.5, 13.6 Hz, 1 H, CHC}N), 5.81 (dd,J = 5.5, 8.8 Hz,
1008, 983, 763, 700, 583, 517, 467" 5mH NMR (CDChk, 200 1 H, CHBr), 7.36—-7.38 (m, 3 Hp- andp-aromatic CH), 7.50—
MHz): 6 0.99 (t,J = 7.4 Hz, 3 H, Ch), 1.95 (sexJJ = 7.5 Hz, 2 7.53 (m, 2 Ho-aromatic CH), 8.68 and 9.48 (broad, 1 H each,
H, CH,CH,Me), 2.93-3.20 (m, 2 H, I&;Et), 3.61 (dd,J = 5.6, NHaHp"); 3C NMR (CDCE, 100 MHz):5 139.9, 129.2, 128.7,
13.5 Hz, 1 H, CHEHyN), 3.73 (dd,J = 9.0, 13.5 Hz, 1 H, 125.9, 68.9, 58.7, 51.0, 29.2, 24.5.
CHCH,HpN), 5.73 (dd,J = 5.6, 9.0, 1 H, CHBr), 7.36-7.41 (m, General Procedure for the Synthesis of 2-(alkylamino)-1-
3 H, m andp-aromatic CH), 7.44—-7.53 (m, 2 kdsaromatic CH), phenylethane-1-thiosulfuric aci@): A solution containing 0.02
8.98 — 9.30 (broad, 2 H, NB; ¥*C NMR (CDCk, 50 MHz ): moles of 8) dissolved in the minimum volume necessary of
137.4, 129.6, 129.2, 127.7, 54.0, 49.9, 47.1, 19.2, 11.2. 50% ethanol was stirred with an equimolar quantity of a

3b: Yield = 18 g (56%); m.p.: 172°€; IR (KBr,): Vmax concentrated agqueous solution of sodium thiosulfate for 2 hr at
3425, 2930, 2750, 2375, 1575, 1475, 1450, 1400, 1375, 129Gpom temperature. The reaction was monitored by TLC using
1150, 1000, 775, 705, 600, 538, 475 cmMH NMR (CDCl, ethyl acetate:chloroform:methanol [1:2:0.5] as eluent and its
400 MHz):5 1.50 [dd,J = 6.6, 10.3 Hz, 3 H, CH(83),], 1.55 completion was determined by the lack of a precipitate of sulfur
[dd, J = 6.6, 10.3 Hz, 3H, CH(E3),], 3.57-3.71 [m, 3 H, when sulfuric acid was added to an aliquot of the reaction
Me,CH, CHCHZNJ, 5.78 (t, 1 H, 7.1, CHBr), 7.36-7.55 (m, 5 mixture. After completion of the reaction, the mixture was
H, aromatic CH)*C NMR (MeOH, 50 MHz):5 139.1, 130.7, filtered and the resulting white solid was recrystallized from
130.3, 128.9, 53.1, 52.5, 48.9, 19.3, 18.7. chloroform and dried in a desiccator.

3c Yield = 22.6 g (67%); m.p.: 15326; IR (KBr): Vmax 4a Yield = 4.0 g (73%); m.p.: 1982G; IR (KBr): Vimax
3475, 2950, 2790, 2450, 1605, 1450, 1400, 1250, 1188, 7753451, 3026, 2363, 1583, 1454, 1210, 1023, 630, 538, ¢k
700, 600, 525, 487 c¢h 'H NMR (CDChk, 400 MHz):5 0.93 NMR (DMSO-ds, 200 MHz):56 0.88 [t,J = 7.1 Hz, 3H, CH],
(t, 3 = 7.3 Hz, 3 H, CH), 1.40 (sex,J = 7.5 Hz, 2 H, 1.54-1.65 [m, 2 H, CkCH,CH3], 2.86-2.93 [tJ = 7.3 Hz, 2
CH,CH,Me), 1.90 (quind = 7.8 Hz, 2 H, CHCH,CHy), 2.99— H, CH,Et], 3.56 [dd,J = 6.9, 12.5, 1 H, PhCH&HNH,";
3.15 (m, 2 H, Pr@N), 3.62 (dd,J = 5.3, 13.5 Hz, 1 H, 3.77[dd,J=7.3,12.5, 1 H, PhACHE&H,NH,"] 4.65 [t,J = 7.2
CHCH.HpN), 3.75 (dd,J = 9.3, 13.5 Hz, 1 H, CHCHiyN), Hz, 1 H, Ph®ISSQ], 7.35 [s, 5 H, aromatic CH], 8.47 [broad,
5.75 (dd,J = 5.3, 9.3 Hz, 1 H, CHBr), 7.36 — 7.41 (m, 31H, 2 H, NH:R']; 13C NMR (DMSO<s, 50 MHz): 3 138.4 (Gpso),
andp-aromatic CH), 7.50-7.53 (m, 2 ldsaromatic CH ), 9.03— 129.0 p-CH), 128.0 ¢-CH), 127.6 (n-CH), 52.2 (CH-2), 49.1
9.46 (broad, 2 H, Npf); 1°C NMR (CDCk, 100 MHz):5 137.6, (CH2-1"), 48.6 (CH-1), 18.9 (CH2"), 10.8 (CH-3"); MS (EI)
129.6, 129.3, 127.7, 54.0, 48.3, 47.2, 27.6, 20.0, 13.5. m/z (%): 39 (10), 41 (16), 43 (8), 55 (20), 56 (7), 57 (8), 67

3d: Yield = 21.9 g (65%); m.p.: 143°@; IR (KBr): Vmax (6), 69 (5), 70 (12), 71 (7), 82 (5), 83 (15), 84 (6), 100 (52)
3400, 2960, 2775, 2330, 1538, 1475, 1437, 1413, 1213, 90(qH.SO; + H,0]*, 101 (1), 111 (41) [CENHSOH]", 112 (7),
763, 700, 575, 513, 488 ¢in'H NMR (CDCk, 400 MHz):5 128 (7), 129 (100) [CENHSO,H + H,0]*, 130 (7), 146 (5),
1.05 [d,J = 6.7 Hz, 3 H, (€i3)s,CH(CHg)p], 1.08 [d,J = 6.7 147 (52) [PhCHCHNC,Hs]", 149 (6), 241 (10) [PhCH
Hz, 3 H, (CH),CH(CH3)p], 2.24 (hep,J = 6.8 Hz, 1 H, (CH;NHC3H7)SSH=CH]", 259 (16) [PhCH(CEN=CHCHg)
Me,CH), 2.80 (dd,J = 7.5, 12.4 Hz, 1 Hi-PrCHHpN), 2.95 SSQJ*, 386 (2) [{PhCH(CH=NHGH7)S};]*. MS (Cl)m/z137
(dd, J = 6.8, 12.4 Hz, 1 Hi{-PrCHHN), 3.68 (dd,J = 5.6, (6), 162 (18), 192 (8), 194 (5), 196 (13), 233 (7), 236 (6), 293
13.6 Hz, 1 H, CHE@HyN), 3.73 [dd,J = 9.0, 13.6 Hz, 1 H, (18), 294 (11), 295 (100), 296 (44), 297 (12), 298 (5), 324 (6),
CHCHHpN), 5.82 [dd,J = 5.6, 9.0 Hz, 1H, CHBr], 7.27-7.41 327 (6), 328 (6), 389 (4) [{PhCH(GMNHC3H7)S}, + H]%;
[m, 3 H,m- andp-aromatic CH], 7.47-7.54 [m, 2 lé;aromatic C11H17/NO3S; (275.4): calcd. C 48.0%, H 6.18%, N 5.09%, S
CHY], 9.05 [broad, 2 H, N§]; 1°C NMR (CDCk, 100 MHz): 23.27%; found C 48.07%, H 6.30%, N 4.77%, S 25.52%.
6 137.6, 129.7, 129.3, 127.8, 55.3, 54.3, 47.1, 25.6, 20.5. 4b: Yield = 1.8 g (33%): m.p.: 175°C. IR (KBr): Vmax

3e Yield = 21.9 g (65%); m.p.: 1682G; IR (KBr): Vmax 3445, 3052, 2369, 1583, 1454, 1244, 1195, 1023, 759, 630,
3425, 3025, 2775, 2380, 1562, 1488, 1475, 1375, 1250, 120%38 cm’.; 'H NMR (DMSO-ds, 200 MHz): 5 1.58 [s, 6 H,
1169, 1063, 1000, 963, 769, 700, 575, 526, 431;ctH NMR CH(CH3),], 3.36-3.81 (m, 3 H, B;NH,", Me;CH), 4.51-4.66
(CDCl3, 400 MHz):5 1.60 [s, 9 H, C(CHh)3], 3.48-3.72 (m, 2 (m, 1 H, Ph®ISSQ"), 7.39-7.41 (s, 5 H, aromatic CH), 8.43
H, CHCH,N), 5.82 (dd,J = 4.0, 11.5 Hz, 1 H, CHBr), 7.35—- (broad, 2 H, NHR').; 13C NMR (DMSOd, 50 MHz): § =
7.43 (m, 3 Hm andp-aromatic CH), 7.51 — 7.56 (m, 2 M, 138.3 (Gpso)s 128.9 p-CH), 128.4 ¢-CH), 127.9 (n-CH), 50.5
aromatic CH ), 7.80 and 9.95 (broad, 1 H each #{f); 1°C (CH,-2), 48.8 (CH-2"), 46.6 (CH-1), 18.5 (GH"); MS (EI)
NMR (CDCls, 100 MHz ):6 137.5, 129.5, 129.2, 127.6, 59.4, m/z (%): 39 (29), 41 (35), 55 (21), 64 (30), 72 (40)
50.2, 48.4, 26.2. [CH,=NHC3H;]", 77 (42) [Phl, 91 (93) [GH;]*, 104 (68),

3f: Yield = 4%; m.p.: 144-%; IR (KBr): vmax 3460, 2961, 118 (45), 121 (73), 135 (64), 146 (53) [PhCHSIE,H,]",
2756, 2420, 1577, 1456, 1412, 1387, 1281, 1244, 1113, 763161 (26) [PhCHCEHNC3H;]*, 162 (51) [PhCHCBENHCsH,],
699, 595, 507 cm; 'H NMR (CDCl, 400 MHz): Less 176 (100) [PhThiazoleC#i", 192 (36), 227 (28), 241 (16), 250
abundant diasteriomed 0.99 (t,J = 7.4 Hz, 3 H, ChCHy), (47), 295 (34), 309 (33), 387 (6) {PhCH(GNHC3H,)S}, -
1.51 [d,J = 6.6 Hz, 3 H, CH(El3)], 1.68 — 1.83 (m, 2 H, H]*. = MS (Cl)m/z(%) 162 (49), 164 (11), 192 (15), 194 (11),
MeCH,), 3.42-3.48 [m, 1 H, B(Me)Et], 3.59-3.72 (m, 2 H, 196 (22) [PhCH(CEHNHC4Hg)SH + HT, 293 (42), 294 (15),
CHCH2N); More abundant diasteriome®: 1.0 (t,J = 7.5 Hz, 296 (20), 387 (10), 389 (100) [{PhCH(GNHC3H7)S}, + H]*,
3 H, CH,CHj3), 1.45 [d,J = 6.7 Hz, 3 H, CH(El3)], 1.99-2.14 390 (22); G1H17NOsS; (275.4): calcd. C 48.0%, H 6.18%, N
(m, 2 H, Me@®y), 3.32-3.38 [m, 1 H, B(Me)Et], 3.59-3.72 5.09%; S 23.27%; found C 46.57, H 6.26%, N 4.19%, S 25.52.
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4c: Yield = 2.72 g (47%); m.p.: 17526; IR (KBr): Vmax
3438, 2955, 2363, 1461, 1223, 1023, 759, 630, 539; din
NMR (DMSO-dg, 200 MHz):4 0.87 (t,J = 7.2 Hz, 3 H, CH),
1.21-1.39 (sex] = 7.2 Hz, 2 H, CHCH,CHs), 1.49-1.63 (quin,
J=7.4 Hz, 2 H, CHCH,Et), 2.93 (t,J = 7.3 Hz, 2 H, Pr&,N),
3.56 (dd,J = 6.8, 12.9 Hz, 1 H, BHy,NH"), 3.77 (dd,J =
8.0, 12.9 Hz, 1 H, CHHpNH,"), 4.64 (t,J = 7.3 Hz, 1 H,
PhCHSSQ)), 7.31 (s, 5 H, aromatic CH), 8.46 (broad, 2 H,
NH"); 3C NMR (DMSOds, 50 MHz): & 138.5 (Gps), 128.9
(p-CH), 128.0 0-CH), 127.6 (-CH), 52.2 (CH-2), 48.6 (CH-
1), 47.2 (CH-1"), 27.3 (CH-2"), 19.2 (CH-3"), 13.4 (CH-
4°); MS (El) m/z(%): 44 (55), 65 (22), 77 (27) [Ph]91 (47),
104 (40), 121 (43), 135 (32), 162 (99) [PhCHO¥HC;H,]",
176 (51) [PhCHCHNHC,4H¢]*, 209 (25) [PhCHSH
(CH,NHC,4Hg)]*, 218 (100) [PhCHCEBSGH]", 220 (76), 241
(23) [PhCH(CHNHC,Hg)SSHT, 261 (22), 276 (41), 309 (81),
341 (63); MS (Cl)m/z (%) 176 (13), 210 (10) [PhCHSH
(CH.NHC4Hg) + H]*, 261 (6), 262 (9), 306 (5), 308 (79), 309

3.68-3.87 (m, 1 H, BHpNH,"); 4.63 [t,J = 6.7 Hz, 1 H,
PhCHSSG], 7.36 [s, 5 H, aromatic CH], 8.44 [broad, 2 H,
NH']; C NMR (DMSOds, 50 MHz): & 138.4 (Gpso), 129.0
(p-CH), 128.1 ¢-CH), 127.6 -CH), 55.7 (CH-2"), 49.9 (CH
2), 49.0 (CH-1), 25.2 (CH3"), 15.3 (CH-1"), 9.5 (CH-4");
MS (El) m/z (%): 41 (37), 43 (40), 55 (32), 57 (40), 65 (37),
77 (46) [Ph], 78 (38), 86 (85), 88 (57), 91 (78)447]*, 103
(57), 104 (57), 118 (39), 120 (78), 121 (61), 135 (60), 146
(41), 162 (38), 176 (100) [PACHGNHC4Hg]*, 205 (35), 209
(58), 241 (33), 253 (35), 309 (77), 331 (26), 387 (15); MS (CI)
m/z (%) 137 (11), 175 (15), 176 (97), 177 (20), 205 (13), 206
(26), 207 (10), 208 (16), 210 (100) [PhCH(NKHG)CH,SH +
H]*, 211 (14), 253 (16), 307 (30), 308 (18), 309 (34), 310
(17), 417 (19) [{PhCH(NHGH)CH,S}, + H]*; CioH1gNOsS,
(289.4): calcd. C 49.8%, H 6.57%, N 4.84%, S 22.15%; found
C 49.71%, H 6.77%, N 5.19%, S 21.99%.

4g: Yield = 4.4 g (70%); m.p.: 193%6; IR (KBTr): Vmax 3451,
3013, 2409, 1590, 1448, 1242, 1016, 761, 624, 532 4thNMR

(100), 310 (37), 311 (13), 312 (7), 341 (20), 342 (21), 343 (6),(DMSO-ds, 200 MHz): & 1.13-1.37 (m, 5 H, ring G 1.55-

344 (5), 346 (6), 415 (7), 417 (64) [{PhCH(@¥HC,Hg)S}, +
H]*, 418 (16), 419 (7); GH1NOsS, (289.4): calcd. C 49.8%,

1.60 (m, 1 H, ring Ch), 1.72-1.75 (m, 2 H, ring G} 1.99-2.03
(m, 2 H, ring CH), 3.02 — 3.08 (m, 1 H, ring CH), 3.59 (dbs

H 6.57%, N 4.84%, S 22.15%; found C 49.33%, H 6.67%, N6.2, 12.6 Hz, 1 H, B,H,NH,"), 3.82 (dd,J = 8.1, 12.1 Hz, 1H

4.63%, S 22.76%.

4d: Yield = 2.0 g (35%), m.p.: 2202C; IR (KBr): Vmax
3432, 2968, 2385, 1583, 1454, 1203, 753, 624, 532; i
NMR (DMSO-ds, 200 MHz): 6 0.92 [d,J = 6.6 Hz, 6 H,
CH(CH3)2], 1.96 [hep,d = 6.7 Hz, 1 H, MgCH], 2.82 (d,J =
5.6 Hz, 2 H, i-Pr@;N), 3.53 (m, 2 H, E;:NHy), 4.70 (dd,J
=5.9, 8.2 Hz, 1 H, PhESSQ"), 7.35 (s, 5 H, aromatic CH),
8.47 (broad, 2 H, Nb); ¥*C NMR (DMSOds, 50 MHz): &
138.6 (Gpso)s 130.0 p-CH), 128.0 ¢-CH), 127.5 (n-CH), 54.5
(CH2-1"), 53.2 (CH-2), 48.6 (CH-1), 25.3 (CH-2"), 19.8 (GH
3%); MS (El) m/z (%): 39 (41), 41 (60), 55 (51), 67 (32), 81
(30), 83 (28), 91 (26) [&7]", 98 (32), 100 (100) [kBO; +

CH.HuNH,"), 4.62 (t,J = 7.2, 1 H PhEISSQ), 7.36 (s, 5 H,
aromatic CH), 8.51 (broad, 2 H, N}, 13C NMR (DMSO4s, 50
MHZ): & 138.4 (Gyso), 128.9 (-CH), 128.0 p-CH), 127.6 (-
CH), 56.8 (CH-1"), 49.6 (C}2), 49.0 (CH-1), 28.5 [CH2'(67)],

24.7 (CH-4'), 23.8 [CH-3'(5)]; MS (El) m/z (%): 41 (41), 55
(33), 67 (23), 77 (43) [PK] 86 (87), 91 (98) [gH/]*, 103 (53),
104 (63), 118 (42), 120 (69), 121 (62), 135 (66), 146 (55), 162
(35), 175 (53), 176 (100) [PhCHGNHC4Hg]*, 177 (40), 208
(38), 209 (42), 250 (39), 280 (30), 307 (40), 309 (71); MS (&I)

z (%) 100 (16), 112 (41), 120 (19), 137 (26), 179 (13), 201 (17),
202 (80), 203 (14), 230 (10), 231 (49), 232 (82), 233 (28), 234
(45), 235 (18), 236 (100) [PhCHSH(@WHCsH17) + H]*, 237

H,0]*, 129 (40), 132 (29), 178 (25), 185 (21), 256 (21); MS (16), 274 (13), 278 (12), 292 (14), 333 (55), 334 (29), 335 (59),

(El) m/z(%) 162 (8), 176 (8), 210 (7) [PhCHSH (gMHC,Hy)

336 (26), 363 (16), 398 (15), 469 (22) {PhCH(DHHCsH11)S}»

+ HJ*, 243 (12), 250 (23), 261 (11), 277 (17), 307 (23), 308+ H]*; C14H2NOsS, (315.4): caled. C 53.3%, H 6.67, N 4.44%,
(24), 309 (100), 310 (45), 311 (12), 337 (10), 417 (2)S 20.25%; found C 53.37%, H 6.91%, N 5.21%, S 20.25%.

[{PhCH(CH,NHC4H)S}, + H]+, C12H19NOsS; (289.4): calcd.

C 49.8%, H 6.57%, N 4.84%; S 22.15%; found C 49.31%, HCONCLUSION

6.54%, N 4.95%, S 22.47%.

4e Yield = 4.2 g (73%); m.p.: 2082G; IR (KBr): Vihax 3438,
3032, 2462, 1605, 1384, 1249, 1022, 758, 629, 53% 4hNMR
(DMSO-ds, 200 MHz):6 1.30 [s, 9 H, C(CH)4], 3.40-3.60 (m, 1
H, CHHLNH,"); 3.80-4.00 (m, 1 H, CHH,NH,"); 4.57 (t, 1H,
7.0, PhAHSSQ), 7.38 (s, 5 H, aromatic CH), 8.42 and 8.62
(broad, 1 H each, Nii,"); °C NMR (DMSO-ds, 50 MHz):
138.2 (Gyso), 129.0 ¢-CH), 128.1 p-CH), 127.7 m-CH), 57.1
(C-27), 49.5 (CH-2), 47.0 (CH-1), 25.1 (C¥); MS (El) m/z (%):

Seven new aminoalkanethiosulfuric acids were synthesized
which differed in the alkyl group bound to the amine. The
structures of the intermediates and products were verified by
IR, NMR and mass spectroscopy and elemental analyses.
Contrary to results previously observ&da rearrangement via
the aziridinium ion does not occur in the last step of the
synthesis and the final product bears the thiosulfate group
bound to the benzilic carbon. This series of compounds has

39 (77), 41 (100), 43 (69), 45 (40), 55 (85), 67 (65), 69 (44), 73been submitted for biological testing for activity against
(41), 77 (39) [PH], 79 (49), 81 (64), 83 (47), 87 (46), 91 (96) schistosomiasis in mice, as well as antitumorigenic, anti-fungal
[C7H7]", 95 (50), 96 (41), 98 (40), 100 (82)f0; + H,0]F, 118 and radioprotective activities. Preliminary results in the tests
(73), 121 (55), 129 (55), 134 (39), 149 (42), 157 (30), 161 (28)for activity against schistosomiasis were very promising. Future
162 (42), 171 (25), 174 (49), 195 (37), 199 (22), 207 (31), 213studies will include analogs bearing substituents on the

(21), 258 (42); MS (Clin/z(%) 120 (38), 137 (32), 161 (11), 162
(37), 175 (12), 176 (46) [PACHGNHC,He]*, 192 (12), 193 (12),

aromatic ring.

194 (16), 196 (25), 206 (17), 207 (16), 208 (25), 210 (42)ACKNOWLEDGEMENTS

[PhRCH(CHNHC,Hg) SH + HI', 236 (14), 250 (13), 252 (12),

253 (10), 276 (11), 293 (61), 294 (34), 295 (100), 296 (44), 297 This work was supported by funds furnished by the Conselho

(13), 307 (35), 308 (33), 309 (37), 310 (16), 316 (7), 38389
(9), 417 (8) [{PhCH(CHNHCHg)S}, + H]*; Ci2H19NO3S;

Nacional de Desenvolvimento Cientifico - CNPq and the Funda-
¢do de Amparo a Pesquisa do Estado de Minas Gerais -

(289.4): calcd. C 49.8%, H 6.57%, N 4.84%, S 22.15%; found CFAPEMIG. Professors D. Pil6-Veloso and D. L. Nelson were

50.34%, H 7.18%, N 9.46%, S 18.34%.
4f: Yield = 1.7 g (30%); m.p.: 173%6; IR (KBr): Vmax

recipients of research fellowships from the CNPq. This work
constitutes part of the Doctoral Thesis of L. S. A. Moreira. NMR

3412, 2981, 2363, 1615, 1454, 1244, 1182, 1022, 771, 633pectra were determined at LAREMAR, Departamento de Qui-

542 cm®; 'H NMR (DMSO-ds, 200 MHz):5 0.89 (t,J = 7.2
Hz, 3 H, CH), 1.21 [d,J = 6.2 Hz, 3 H, NCH(El3)Et], 1.40—
1.54 (m, 1 H, Gl;H,Me), 1.67-1.73 (m, 1 H, Cii,Me), 3.05-
3.28 [m, 1 H, NEi(Me)Et], 3.50-3.68 (m, 1 H, H,NH,");
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mica, ICEx, UFMG. The mass spectra of the aminoalcohols were
determined at the Departamento de Quimica, ICEx, UFMG and
the mass spectra of the aminoalkanethiosulfuric acids at the Fun-
dacdo Centro Tecnologico de Minas Gerais (CETEC-MG). We
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