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Semicyclic thioacylamidines 1 react with 3,3-pentamethylene- ( toluene

oxaziridine by ring transformation affording novel w-aminoalkyl- KT\A\ RZ O<c|) r.t., 10 min_

1,2,4-thiadiazoles 5, which are conveniently isolated as hydro- fl‘l Nj{ NH —<:>=0

chlorides 6. These can be transformed to the corresponding free R! )

bases S, which in one case are methylated at the amino group to 1 2

give an w-dimethylaminoalkyl-1,2,4-thiadiazole 7.

Semicyclic thioacylamidines 1 are easily available from (s R2 P\ N o2

thioamides and in situ generated lactam acetals? or by NZ N:( I [)N_)( \7’R

sulfuration of semicyclic N-acylamidines with phos- L S [, N=S

phorus pentasulfide.® They are bridged heteroanalogs of R HQ/ R

imides. Depending on the type of reactant, they can 3 4

serve as either C—N—C or C—N—C-S synthons for

heterocyclic products, having an w-aminoalkyl substi- Q! N

tuent.!** Acidic methyl halides, for example, cause AW %

S-alkylation and subsequent attack of the deprotonated . 0 ‘ ’ (
e . n+2 NaOH/H,0 n+2

S-methylene group at the amidine C-atom. By a ring N rt. 3min

transformation, w-aminoalkylthiazoles are formed.* N\S\ RZ T 350%

We now report the reaction of semicyclic thioacylami- 5

dines 1 with 3,3-pentamethyleneoxaziridine 2. This com-

pound has proved a versatile aminating reagent® for a 69% (from Gb)lMeI/MeOH, r.t., 1h

number of nucleophiles. Its reaction with N-thioacyl- “

amidines 1 in toluene is very fast, even at room tempera- HN

ture; within a few seconds w-aminoalkyl-1,2,4- / N

thiadiazoles 5 are formed. These compounds are conve- - N

niently isolated as hydrochlorides 6 by the addition of \S)\©\0Me

gaseous hydrogen chloride. 7

TLC-investigations showed that the aminoalkyl-1,2,4-

thiadiazole system developed before gaseous hydrogen 137 o R! R?

chloride is added. The formation of w-aminoalkyl-1,2,4- ’

thiadiazoles 5 and 6 can be explained by primary S- 1 Me 4-CIC,H,

amination and subsequent nucleophilic attack of the S- b 1 Me 4-MeOCH,

amino group at the amidine C-atom, giving a ring ¢ 1 Me 4-Me,NC¢H,

transformation via spiro intermediates 4. If semicyclic ¢ ! Me 2-thienyl

imidoylthioureas 1 (R = NH, or NHaryl) are used in the : g f/;c 388654

reaction with pentamethyleneoxaziridine 2, no crystalline g 3 Me 3, 4-(1\/Ee6)2C6H3

products could be isolated from the above procedure.
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The w-aminoalkyl-1,2,4-thiadiazole hydrochlorides 6 are
new compounds which are colorless and crystalline and
are very soluble in water. Their structure is confirmed by
elemental analyses and spectroscopic methods. In the
'H-NMR spectra, for example, a typical sequence of
chemical shifts> for the alkyl chain is found
(CH,CH,CH, < CH,thiadiazole < CH,N). Molecular
peaks in the MS are weak (less than 1 %), indicating easy
fragmentation. Fragment peaks of onium cleavage or
McLafferty  rearrangement  typical for -
aminoalkyl heterocycles,® as well as cleavage of the het-
erocyclic ring to arylcarbonitrile cations are observed. All
spectroscopic data rule out possible isomeric structures
lacking the w-aminoalkyl chain such as 3 or 4.

The free bases 5 are generated by the addition of sodium
hydroxide to aqueous solutions of the salts 6. The former
are colorless oils or low melting solids, which are spar-
ingly soluble in water. Potentiometric determination of
their pK,-values revealed that the base strength is similar
to that of aliphatic amines. Hence, protonation of the
heteroaromatic ring or chelation effects are unlikely for
salts 6. This assumption is supported by !*C-NMR

Table. Compounds 5, 6, and 7 Prepared

SYNTHESIS

results. Going from the free bases 5 to the salts 6, the
chemical shifts of aromatic carbon atoms are hardly
affected, while the alkyl-C atoms suffer a downfield shift
of 3—4 ppm, which is typical for the protonation of linear
aliphatic amines.®

Reaction of the w-aminoalkyl-1,2,4-thiadiazole Sb
with methyl iodide gives rise to a selective methylation of
the w-amino group. The colorless hygroscopic
dimethylaminopropyl-1,2,4-thiadiazole 7 exhibits one
signal for the two equivalent methyl groups. UV-
absorption is not affected by this methylation. Attempts
to achieve ring transformation reactions of the 3-(3-
methylaminopropyl)-1,2,4-thiadiazole (5a) according to
Boulton—Katritzky scheme® by prolonged heating in
dimethylformamide yielded complex mixtures, contain-
ing 4-chlorobenzonitrile.

The synthesis of w-aminoalkyl-1,2,4-thiadiazoles 5 and 6
is the first example, where the general concept? of prepar-
ing w-functionalized alkylheterocycles by ring transform-
ation of semicyclic 1,3-dicarbonyl heteroanalogs has been
applied to the 1,2,4-thiadiazole series. So far'® only one

Prod- Yield mp (°C) Molecular 'H-NMR (DMSO-d,/TMS) MS (70 eV)
uct (%) (solvent) Formula® 0, J(Hz) mjz (%)
5a® 60 69-71 C,,H,CIN,S 1.9 (m, 2H, NCH,CH,CH,), 2.3 (s, 3H, CH,), 3.0 267 (M™), 210 (15), 58 (37), 44
(hexane) (267.8) (m, 4H, NCH,CH,CH,), 7.6 (d, 2H,;om, / = 9), 8.0 (100)
(d, 2H rom: J =9)
5b 51 49-51 C,3H{;N;0S8 - 263 (M ™, 3), 206 (45), 134 (36),
(hexane) (263.3) 44 (100)
Se 31 oil C,4H5CIN,S - 295 (M*, 3), 125 (10), 58 (100)
(295.8)
6ac 92 185-186 C,H{sCI,N;8 2.3 (m, 2H, NCH,CH,CH,), 2.5 (s, 3H, CH;), 3.0 268 (M* —Cl, 0, 1), 224 (4),
(EtOH) (304.2) (m, 4H, NCH,CH,CH,), 7.5 (d, 2H,om, / =9), 7.7 210 (22), 130 (10), 112 (5), 58
(d, 2H,,pm, / = 9), 9.1 (br, 2H) (37), 44 (100)
6b 98 185-187 C,3H,4CIN;0S8 2.2 (m, 2H, NCH,CH,CH,), 2.5 (s, 3H, CH3), 2.9 263 (M* —Cl, 0.1), 206 (39),
(EtOH) (299.8) (m, 4H, NCH,CH,CH,), 3.8 (s, 3H, OCH;), 7.1 (d, 134 (29), 130 (9), 58 (48), 44
2H,rom /=9), 7.9 (d, 2H,10m, / = 9), 9.2 (br, 2H,  (100)
NH)
6c 48 239-240 C,4H,,CIN,S 22 (m, 2H, NCH,CH,CH,), 2.5 (m, 2H, 276 M*—Cl, 3),219(45), 152
(EtOH) (312.8) NCH,CH,CH,), 3.0 (s + m, 11H, NCH, + 3CH;), (13), 146 (38), 129 (13), 44 (100)
6.8 (d, 2H,,;m, / = 8), 7.7 (d, 2H,;om, / = 8)
6d B84 171-172 C,oH,CIN,S 2.2 (m, 2H, CH,), 2.5 (s, 2H, CHjy), 3.2 (m, 4H, 239 (M* —Cl, 0.3), 182 (25),
(EtOH) (275.7) 2CH,), 7.3 (m, 2Hpieay1)s 7.8 (d, 2Hpienyts J = 4) 110 (11), 58 (38), 44 (100)
6e 82 168-170 C, H ,CLN,S 125 (, 3H, J=3, CHy;), 18 [m, 4H, 295M*—Cl 2), 137 (4), 125
(EtOH) (332.3) NCH,(CH,),CH,], 2.9 [m, 6H, NCH,(CH,),CH,  (10), 58 (100), 44 (13)
+ CH,CH,], 7.6 (d, 2H,,0m, / = 9), 8.0 (d, 2H,,,,,,
J=9)
6f 78 127-129 C,,H,,CI,N,;S 1.8 (m, 6H, NCH,(CH,);CH,], 3.2 (s, 3H, CHj), 295 (M* —Cl, 1), 264 (3), 223
(EtOH) (332.3) 3.7 [m, 4H, NCH,(CH,);CH,), 9.7 (d, 2H,,0m, (5), 125 (5), 115 (13), 44 (100)
J=9),10.1(d, 2H,0s / =9)
6g 68 156-158 C,;H,cCIN;0,S - 335 (M*, 1), 236 (4), 163 (10),
(EtOH) (371.9) 58 (100)
T7a® 69 208-209 C14H,0IN;08 2.0 (m, 2H, NCH,CH,CH,), 2.8 [s, 6 H, N(CH;),], 237 (7), 142 (14), 72 (27), 58
(MeOH) (405.3) 3.0 (m, 4H, NCH,CH,CH,), 3.8 (s, 3H, OCHj,), 7.5 (100)

(d, 2H,;0m; / = 8), 7.9 (d, 2H 1, / = 8)

* Satisfactory microanalyses obtained: C +0.29, H £0.3, N +0.3. Exception 5b, C 0.34.
b 13C.NMR (DMSO-d): § = 27.6, 30.3, 36.0, 50.8, 128.6, 128.8, 129.5, 136.7, 177.6, 185.8
UV (MeOH): A, (loge) = 219 (4.02), 305 nm (4.31); pKy (MeOH/H,0) = 3.8.
¢ 13C.NMR (DMSO-dy): § = 23.8, 29.5, 32.3, 47.7, 126.6, 128.5, 129.0, 136.8, 176.2, 186.2.
4 13C.NMR (DMSO-dg): § = 21.5, 24.8, 25.4, 26.9, 32.0, 47.8, 128.6, 129.0, 136.7, 177.3, 186.0.
¢ UV (MeOH): A, (loge) = 221 (4.33), 305 nm (4.24).
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synthesis is known, where the 1,2,4-thiadiazole ring is
formed from a C~N—C—S— and a N-synthon.® In this
case nonbridged N-thioacylamidines were reacted with
hydroxylamine-O-sulfonic acid giving 1,2,4-thiadiazoles
lacking an w-aminoalkyl group.® The successful synthesis
of w-aminoalkyl-1,2,4-thiadiazoles further demonstrates
once more the versatility of 3,3-pentamethyleneoxazirid-
ine as aminating reagent.

Melting points are uncorrected and were measured using a Boetius
heating block apparatus. 'H-NMR were measured at 80 MHz on a
Tesla BS 587 FT-spectrometer. Mass spectra were recorded on a
Hewlett Packard 599 SA spectrometer.

3-(w-Aminoalkyl)-1,2,4-thiadiazoles 5; General Procedure:
3-(w-Aminoalkyl)-1,2,4-thiadiazole hydrochloride 6 (0.01 mol) (see
below) is dissolved in a minimum amount of water (about
(~2mL). A solution of NaOH (0.5 g) in water (2 mL) is added.
The product is either collected by suction filtration or is extracted
with Et,0. After evaporation of the solvent the product is purified
by recrystallization (Table).

3-(w-Aminoalkyl)-1,2,4-thiadiazole Hydrochlorides 6; General
Procedure:

Semicyclic thioacylamidine 123 (0.01 mol) is added to a solution of
3,3-pentamethyleneoxaziridine (0.015mol) in toluene (~ 50 mL)
and the mixture is stirred well. After 10 min gaseous HCI is
introduced till all the product has precipitated. It is filtered by
suction and recrystallized from EtOH.
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3-(3-Dimethylaminopropyl)-5-(4-methoxyphenyl)-1,2,4-thiadiazole
Hydroiodide (7a):

Mel (1.4g, 0.01 mol) is added to a solution of 3-(3-methyl-
aminopropyl)-5-(4-methoxyphenyl)-1,2,4-thiadiazole (5b) (1.3 g,
0.005 mol) in MeOH (20 mL). After stirring for 1 h at r.t. the
product is filtered and recrystallized from MeOH.

We thank Petrolchemisches Kombinat Schwedt for generous gift of
chemicals.

Received: 7 May 1990; revised: 16 July 1990

(1) Part III: Pdtzel, M.; Liebscher, J. Arch. Pharm., in press.

(2) Liebscher, J.; Pdtzel, M.; Bechstein, U. Z. Chem 1986, 26, 289.

(3) Liebscher, J.; Pitzel, M.; Y.F. Kelboro Synthesis 1989, 672.

(4) Liebscher, J.; Pitzel, M.; Bechstein, U. Synthesis 1989, 968.

(5) Andreae, S.; Schmitz, E.. Synthesis, in press.

(6) Lin, Y.; Lang, S. A.; Petty, S.R. J. Org. Chem. 1980, 45, 3750.

(7) Schmitz, E.; Ohme, R.; Schramm, S.; Striegler, H.; Heyne, H.-
U.; Rusche, J. J. Prakt. Chem. 1977, 319, 195.

(8) Kalinowski, H.O.; Berger, S.; Braun, S. '3C-NMR-
Spectroskopie, Georg Thieme Verlag, Stuttgart, 1984.

(9) Ruccia, M.; Vivona, N.; Adv. Heterocycl. Chem. 1981, 29, 141.

(10) Kurzer, F. Adv. Heterocycl. Chem. 1982, 32, 285.

Downloaded by: University of lllinois. Copyrighted material.



