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Abstract. Starting from acetylacetorigboric acid and adiol, 3a or 3-methyl-2-methylmercapto-benzthiazolium perchlo-
or a 2-aminothiazold6 and perchloric acid several dime- ratel3into deeply colored polymethine dy&s 12, 14, 15,
thyl-substituted 1,3,2-dioxaborinégs and thiazolo[3,2- and18-21, and23-24their spectroscopic data were record-
a]pyrimidinium saltsl7, resp., have been prepared and trans-ed.

formed by raction with N,N-dimethylamino-benzaldehyde

Similarly to other enolizable 1,3-dicarbonyl compounds,nation of the exocyclic methyl groups by an auxiliary
acetylaceton& can react with simple formyl compounds base.
3 or their heteroanalogues to yield condensation prod- Frequently, the condensation with the formyl com-
ucts of the general structude[1]. The reaction runs, pound3can run a second time on the other methyl group
obviously, on the intermediate carbanionic spe@ies of the 1,3,2-dioxoborine educt. Then, bis-condensation
which is generated from the starting compolity an  products of the structurk0 are formed [3].
appropriate auxiliary base. As carbonyl compounds condensed with 4,6-di-
In contrast, the 1,3,2-dioxaboringshich are easily methyl-1,3,2-dioxaborineS aromatic aldehydes (R =
available froml by reaction with suitable boron acid Aryl) have been used in the literature hitherto [4]. In
derivatives Bls, such as boron trifluoride (L = F) or the most cases reported, the condensation products pri-
with a mixture of boric acid and a diol [2], can reactmarily formed were not isolated, but transformed by
with the formyl reagent3 alternatively at their exocyc- hydrolysis into their corresponding boron-free acetyl-
lic methyl group giving rise to the formation of the con- acetone derivativesor 8. Some of them, especially the
densation products of the general strucfur€he con-  bis-condensation productsreceived some interest as
densation reactions run in this case, however, on thgynthetic analogous of the natural dye curcumine [5].
intermediate carbanionic spec&formed by deproto- Owing to an extended conjugatesbystem, they ex-
hibit, in contrast to the condensation produyctgith a
cross-conjugatedrsystem, intense absorptions in the

[o] [o] o] (o] H N [o] [o]
O S N C) G R e - Hac)'jf\kcm visible spectral region which are strongly influenced by
1 , . " T the subst!tqents in the aryl_m0|e_t|(_as. _ _
“BL, \ By avoiding the hydrolytic splitting, the isolation of
the 1,3,2-dioxaborine derivativ8sand10 is possible,
:E‘-‘QL) .. ;P:; W o o m however [6]. Thus, by s_tarting \_Nith 4-dimethylamino-
oo, = | e SAa, A, benzaldehyde3@) a series of bis-condensation prod-
5 5 7 ucts of the general structut@ could be prepared. Un-
der special conditions, namely by a short-time heating
+3 f:;o +Hzo‘.BLZOH of the 4,6-dimethyl-1,3,2-dioxaborinéswith a stoi-
chiometric amount of the aldehy8a, mono-conden-
Lt Lt sation productdl, as exemplified with the 4,6-dime-
6 o W _*hmo oo 00 thyl-1,3,2-dioxaborine eduéia, could be obtained. As
e NN n BLoH HCW J\,U\/Vk best solvent for the condensation reactions, acetic an-
8 ° 1 hydride rendered. After cooling of the reaction mixture,
Scheme 1Different reactivity of free and complexed 2,4- the condensation productd and12 formed crystal-
pentanedione towards formyl compourds lized and could be isolated by filtration.
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Scheme 2Condensation reaction of the 1,3,2-dioxaborthesth 4-dimethylaminobenzaldehy@a

Table 1 Spectroscopic data of the methine dyes prepared

Nr RI(L,) R? Amax(l0g €) IH NMR
3 [in DMF] dppm, [in DMSO-g]

1la ox 530 (4.65)) 2.28 (s, 3H, CH), 3.13 (s, 6H, NCH), 5.95 (s, 1H, CH), 6.38 (d, 1H, CH), 6.69 (d, 2H, CH),
7.54 (d, 2H, CH), 8.07 (d, 1H, CH)

12a  ox - 662 (5.07) 3.08 (s, 12H, NGH 6.41 (s, 1H, CH),6.78 (m, 6H, CH), 7.68 (d, 4H, CH), 7.89 (d, 2H, CH)

12c¢  mal 625 (4.97) 0.91 (t, 6H, Cj 1.90 (q, 4H, CH), 3.07 (s, 12H, NC}), 6.40 (s, 1H, CH), 6.77 (m, 6H, CH),
7.61 (d, 4H, CH), 7.72 (d, 2H, CH)

14a  ox - 427 (4.79) 2.09 (s, 3H, GH 3.93 (s, 3H, NCH), 5.89 (s, 1H, CH), 6.23 (s, 1H, CH), 7.44 (t, 1H, CH),
7.60 (t, 1H, CH), 7.83 (d, 1H, CH), 8.10 (d, 1H, CH)

14b  cat - 428 (4.89) 2.04 (s, 3H, GKI3.84 (s, 3H, NCH), 5.81 (s, 1H, CH), 6.05 (s, 1H, CH), 6.59 (s, 5H, CH),
7.32 (t, 1H, CH), 7.52 (t, 1H, CH), 7.70 (d, 1H, CH), 7.96 (d, 1H, CH)

15a  ox - 550 (5.44) 3.60 (s, 6H, NGH 5.74 (s, 1H, CH), 5.86 (s, 2H, CH), 7.20 (t, 2H, CH), 7.41 (t, 2H, CH),
7.50 (d, 2H, CH), 7.83 (d, 2H, CH)

15b  cat - 544 (5.36) 3.60 (s, 6H, NGHI5.74 (s, 1H, CH), 5.76 (s, 2H, CH), 6.57 (m, 4H, CH), 7.11 (m, 2H, CH),
7.35 (m, 4H, CH), 7.69 (d, 2H, CH)

15c  mal - 543 (4.61) 0.98 (t, 6H, Gi 1.92 (q, 4H, CH), 3.66 (s, 6H, NCH), 5.70 (s, 1H, CH), 5.80 (s, 2H, CH),
7.18 (t, 2H, CH), 7.47 (m, 4H, CH), 7.64 (d, 2H, CH)

18b benzo 545 (4.87) 3.08 (s, 6H, N@QH3.25 (s, 3H, CH), 6.82 (d, 2H, CH), 7.15 (d, 1H, CH), 7.72 (d, 2H, CH),
7.80 (m, 2H, CH), 7.91 (s, 1H, CH), 8.27 (d, 1H, CH), 8.36 (m, 1H, CH), 8.57 (m, 1H, CH)

19a H H 574 (4.74) 3.05 (ss, 12H, NGH 6.79 (t, 4H, CH), 7.10 (d, 1H, CH), 7.46 (d, 1H, CH), 7.64 (d, 2H, CH),
7.79 (d, 2H, CH), 8.11 (d, 1H, CH), 8.16 (t, 2H, CH), 8.25 (s, 1H, CH), 9.00 (d, 1H, CH)

19b benzo 603 (4.79) 3.07 (s, 12H, NQH6.80 (m, 4H, CH), 7.16 (d, 1H, CH), 7.51 (d, 1H, CH), 7.68 (m, 6H, CH),
7.91 (d, 1H, CH), 8.09 (s, 1H, CH), 8.22 (d, 1H, CH), 8.32 (d, 2H, CH)

19c  naphtho 603 (4.85) 3.03 (s, 6H, NQH3.08 (s, 6H, CH), 6.74 (d, 2H, CH), 6.84 (d, 2H, CH), 7.13 (d, 1H, CH),
7.55 (m, 3H, CH), 7.73 (d, 2H, CH), 7.82 (m, 3H, CH), 8.11 (s, 1H, CH), 8.18 (m, 5H, CH)

20b benzo 474 (5.04) 2.98 (s, 3H, NQH3.87 (s, 3H, CH), 6.41 (s, 1H, CH), 7.07 (s, 1H, CH), 7.37 (t, 1H, CH),
7.54 (m, 3H, CH); 7.70 (d, 1H, CH), 8.01 (d, 1H, CH), 8.11 (d, 1H, CH), 8.25 (m, 5H, CH)

2l1a H H 522 (5.02) 3.65 (s, 6H, NG} 5.80 (s, 1H, CH), 6.22 (s, 1H, CH), 6.76 (s, 1H, CH), 7.12 (m, 2H, CH),
7.29 (m, 4H, CH), 7.65 (d, 1H, CH), 7.74 (m, 2H, CH), 8.50 (d, 1H, CH)

21b benzo 549 (4.95) 3.73 (s, 3H, NQH3.84 (s, 3H, NCH), 6.21 (s, 1H, CH), 6.49 (s, 1H, CH), 7.22 (m, 3H, CH),
7.44 (m, 3H, CH), 7.58 (m, 3H, CH), 7.77 (d, 1H, CH), 7.95 (d, 1H, CH), 8.12 (d, 1H, CH),
8.54 (d, 1H, CH)

21c  naphtho 549 (4.82) 3.76 (s, 3H, NQH3.85 (s, 3H, NCH), 6.28 (s, 1H, CH), 6.53 (s, 1H, CH), 7.25 (m, 3H, CH),
7.36 (M, 2H, CH), 7.48 (m, 3H, CH), 7.62 (d, 1H, CH), 7.73 (m, 3H, CH), 7.96 (d, 1H, CH),
8.10 (m, 3H, CH), 8.67 (d, 1H, CH)

23a H H 625 (5.98) 3.07 (s, 6H, CH| 6.39 (d, 2H, CH), 7.78 (s, 2H, CH), 7.93 (d, 2H, CH), 8.33 (d, 2H, CH),
8.58 (t, 1H, CH)

23b benzo 643 (5.01) 2.97 (s, 6H, QH6.06 (d, 2H, CH), 7.10 (m, 2H, CH), 8.08 (m, 2H, CH), 8.21 (d, 2H, CH),
8.60 (m. 1H, CH)

23c  naphtho 662 (5.23) 3.02 (s, 6H, gH6.00 (d, 2H, CH), 7.02 (m, 2H, CH), 7.60 (m, 5H, CH), 8.02 (d, 2H, CH),
8.10 (m, 3H, CH), 8.28 (d, 2H, CH), 8.50 (m, 1H, CH)

24b benzo 757 (5.42) 2.95 (s, 6H, QH6.04 (d, 2H, CH), 6.43 (t, 1H, CH), 7.08 (d, 2H, CH), 7.58 (m, 4H, CH),

7.93 (t, 2H, CH), 8.07 (m, 2H, CH), 8.19 (d, 2H, CH)

) ox: oxalato, mal: diethylmalonato, cat: catecholat®) in acetone
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The condensation produdts andl12 are deeply col-  R: R’
oured compounds. Their structure was confirmed by Tj\ + 1 HHCIO, jL_i
elemental analysis and NMR spectroscopic measurer” ~N“ “NH, R NN
ments (see Table 1). H CJ\U\CH
As characteristic feature of the produd® their " c|o4_3

strong fluorescence is to be mentioned [7]. Its intensity
is influenced significantly by the substitution pattern at 17. 24
the boron group and is rather strong for the oxalato-23,24 | 2

b c
substituted derivativé2a Details on this studies will
be published, however, in a forthcoming paper. R’ H
In analogy to 4-dimethylaminobenzaldehyda)( @( O
3-methyl-2-methylmercapto-benzthiazolium perchlorate g H

(13) is also able to condense with the methyl groups of
the 4,6-dimethyl-1,3,2-dioxaborinés In this case  g.pone 4Preparation route for the dimethyl-substituted thi-

mono- or bis-condensation products of the structére = ;,4\6(3 24]pyrimidinium perchlorated 7
or 15, resp., were also available. Whereas the mono- ’

condensation productst are orange coloured com- 513 2 glpyrimidinium perchlorates7a—c with the elec-
pounds which were obtained by condensing the edUCTﬁophiIes 4-dimethylaminobenzaldehydga) and 1-
5and13in a stoichiometric ratio, the bis'condensaﬁonmethyl-2-methylmercapto-benzthiazolium perchlorate
productsl5 are deeply red coloured compounds which 13).
were obtained by condensing the edécend13in a Thus, if the bis-methylsubstituted thiazolo[ZJpyri-
1:2 ratio. midinium perchlorate$7a—c were allowed to react with
L. L 3ain presence of acetic anhydride mono- or bis-con-
5 . s@ 0:%0 s@ densation products of the structd&or 19, resp., were
CHGSAN e ANAA obtained. Whereas the mono-condensation prodicts
&H, clo; ’ CH, could be obtained by condensing the eda@tsiith a
stoichiometric amount &a, the bis-condensation prod-
13 \ 14 ucts were obtained by using an exces3af
A similar result was obtained by condensing the thi-
azolo[3,2a]pyrimidinium perchloratesd7a—c with

L._.L . .
©\73 030 s 1-methyl-2-methylmercapto-benzthiazolium perchlorate
NWT/O (13) under the same conditions, but in presence of tri-
CH, CH,

13

ethylamine. Also in this case mono- or bis-condensa-
tion products of the structu9 and21, depending on
15 the ratio of the components used, were obtained.
Scheme 3Condensation reaction of the 1,3,2-dioxaborines The structure of the product8—-21 was confirmed
5 with 3-methyl-2-methylmercaptobenzthiazolium perchlo- by means of elemental analysis and NMR spectroscop-
rate13 ic measurements (see Table 1). Thus, the mono-con-
densation products exhibit, as exemplified with the com-

The structure of the productgtandl5follows from  poundsl8aand20a, in their'H NMR spectra charac-
their elemental analysis as well as from their NMR specteristic signals at about 2.00 ppm and 3.00 ppm. Whereas
tral data (see Table 1). the high-field signals can be attributed to Mibound-

In analogy with the boron compounds Blacetyl- ed methyl groups the low-field signals at about
acetonel is able to condense, similarly to other 2-ami-3.00 ppm can be attributed to the methyl group at the
no-azoles [8], with 2-amino-thiazol&§in presence of thiazolo[3,2a]pyrimidinium moieties. From NOESY
a strong mineralic acid, such as perchloric acid, to yiele&@xperiments which were performed with the mono-con-
the 5,7-dimethyl-thiazolo[3,2}pyrimidinium perchlo-  densation products8a and20a follow unambiguous-
rates L7) [9]. Similar to other quartery heterocyclic ly, that in these products the methyl-groups at C(7) of
compounds, the methyl groups in these compoundthe thiazolo[3,2a]pyrimidinium moiety have been re-
should be reactive towards electrophilic reagents alsacted with the electrophilic reage@aor 13.

Due to the unsymmetrical structure of the thiazolo[3,2- A special result was obtained by condensing the thi-
a]pyrimidinium perchlorated 7, the reactivity of both  azolo[3,2a]pyrimidinium perchlorated 7a—c with bi-
these groups has to be different, however. functional reagents, such as wkhN-diphenyl-form-

To check this postulate we have condensed the dimexnidine 22a) or with its vinylogous, the 3-anilinoac-
thyl derivatives of three different substituted thiazo-roleine anil 2b), in acetic anhydride in presence of

J. Prakt. Chen2000 342 No. 3 251
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Scheme 5Mono and Bis-4-dimethylaminostyryl thiazo-

lo[3,2-a]pyrimidinium perchlorate48—-21

which can be considered as the parent compound of the
dyesl5and2l. It also absorbs with 655 nm at signifi-
cantly longer wavelength than its heterocyclic modi-
fied analogued5 and21 [11]. These spectral effects
can be understand in respect to simple rules given by
Dewar [12]. Thus, the heterocyclic 1,3,2-dioxaborine
and thi-azolo[3,2a]pyrimidine fragments which modi-

fy the methine chain in the parent compoug8sand

26 are linked with their donor moieti€3 or N at odd
positions of the corresponding methine chain. Hence, a
hypsochromic shift of the longest wavelength absorp-
tion is, in agreement with the Dewar’s rule, caused.

A mentionable fact is to reveal by comparing the ab-
sorption wavelength of the dy&8 and23 with the ab-
sorption wavelength of the well-known methine @ye
[13]. As symmetrically substituted analogues of the

triethylamine. Under this condition the trimethincy- unsymmetrical substituted methine dy&b both these

anines23 and the pentamethinecyanir@éwere ob-

dyes23band27absorb with 643 nm and 610 nm [11],

tained. Owing to the different reactivity of both the resp., at considerably longer wavelength than the com-

methyl groups in the thiazolo[3&pyrimidinium per-

chlorate educt47 only their methyl group at C(7) re-

acts with the reagents used.

17

+22a +22b

Flj | s s | :R Flj | s s | :R
N//(_IB\N N//I\N R R N//(_IB\N N)\N R
| |
H3C\ ///CH3 H3C\ ////CH3
23 clo, 0 24 Clo,©
H
"0
22
an=0
b:n=1

Scheme 6Trimethine23and pentamethin&zl derived from
the thiazolo[3,2a]pyrimidinium perchlorated?7

pound18bwhich absorbs at 546 nm.

X v
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~n Sy~ CHs e e N 2 ¥

1 1 1 1
CH, CH, CH, CH,

26 655nm
B 15a 550 nm
15b 544 nm
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| 21a 522nm
RTN*N 21b 549 nm
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X
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Scheme 7Comparison of the UV/VIS spectral data of some
chain-substituted methines

This absorption is found more than 80 nm at shorter
wavelength than the arithmetic mean value (626,5 nm)

As a characteristic feature of the condensation prodef the absorption maxima of both the other compounds

ucts18-21 as well as of the produc®3 and24 their

23b and27. Such negative deviation of the absorption

deep colour has to be mentioned. It was originated byavelength of an unsymmetrical substituted methine dye
intense absorption bands their maxima are found in than respect to the arithmetic mean value of the absorp-
visible spectral range and their positions depend on theon maxima of the appropriate symmetrically substi-
substitution pattern of the compounds studied (see Tauted methine dye analogues is, as demonstrated with a
ble 1). hudge number of examples [14], typically for nearly all

It is obvious to compare the absorption data of somensymmetrical substituted methine dyes [15]. The mag-
of the compounds prepared with the ones of compoundsitude of this negative deviation is controlled by the
structural related to them. Thus, the methine 8%e electronic properties of the corresponding fragments
which can be considered as the parent compound of thmuilding the corresponding symmetrically and unsym-
dyes12 and 19 absorbs with 883 nm at considerably metrical substituted dyes. The larger the difference in
longer wavelength than their heterocyclic modified an-the electronic properties of two fragments the larger the
alogues [10]. The same is to observe with the2lye negative deviation is to observe [16].
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Experimental (133 (5 mmol, 1.7 g) in DMF (20 mL) was heated to 40—
50 °C and was added with triethylamine (0.5 mL). After stir-

Melting points were determined by means of heating tablging at room temperature for 2 h, the products formed were

microscope (Boétius). The NMR spectra were recorded wittpbtained by filtration, washed with DMF (5 mL) and subse-

a Varian 300 MHz spectrometer Gemini 300 or with a JEOLquently, with ethanol (10 mL), and recrystallized from ace-

200 MHz spectrometer INM FX 200. The elemental analytitonitrile or DMF.

cal data were determined by means of a LECO analyzer CHN®he following products were so obtained:

932. The 1,3,2-dioxaborinésm and5b used as educts were g-Methyl-4-(N-methyl-1,3-benzthiazolylidenemethylene)-2,2-

prepared accordingly to the literature [2]. oxalato-1,3,2-dioxaboringl4a) in a yield of 34%m.p. >

4,6-Dimethyl-2,2-(diethylmalonato)-1,3,2-dioxaborigg) ~ 900 “C-

. . . H,,.BN . . . . .
A mixture of acetylacetond,(0.1 mol, 10.0 g), diethylmalonic (%25112) OcS ,C:gfr?d. %%% %88 ';'4:14(')87 I\,\Iliol% 85992287
acid (0.1 mol, 16.0 g), boric acid (0.1 mol, 6.2 g), and 1,2- _ ' ' ' ' "

; 2,2-Catecholato-6-methyl-4-(N-methyl-1,3-benzthiazolylide-
dichloroethane (100 mL) was refluxed at a Dean-Stark con® . X ) !
denser until all water (ca. 6 mL) was separated. Then, th@emet?ylene)-l,:%,2-d|oxabor|(ﬂs4b) in a yield of 34%m.p.
mixture was concentrateéd vacuoand the product precipi- > 360 °C. )
tated after cooling was isolated by filtration; yield 20.0 g C1dH1sBNO,S Calcd.:C 62.47 H4.38 N 3.83 S8.77

(75%),mp103—108 OC. _’|_'_| NMR (CDCI:S) dppm = 093 (3652) Found C 6145 H 483 N 398 S 862
t, 6H, CH), 2.00 (q, 4H, CH), 2.31 (s, 6H, Ck), 6.02 (s, i i i i
(1H CH).HQ @ & ( g ( Preparation of 4,6-Bis-(N-methyl-1,3-benzthiazolyliden-
’ emethylene)-1,3,2-dioxaborines 15a—c (General Proce-
dure)

4-(4-Dimethylaminosytryl)-6-methyl-2,2-oxalato-1,3,2-di-
oxaborine(11q) To a boiling mixture of a 4,6-dimethyl-1,3,2-dioxaborfie

A mixture of 4,6-dimethyl-2,2-oxalyl-1,3,2-dioxaborine (2 mmol) and 3-methyl-2-methylmercapto-benzthiazolium
(5a 5 mmol, 1.0 g) and 4-dimethylaminobenzaldehygte ( perchlorate 133 6 mmol, 1.8 g) in DMF (10 mL) triethyl-

4 mmol, 0.6 g) in acetic anhydride (15 mL) was heated agmine (1.0 mL) was added_. After refluxing for 10 min, the
80 °C for 15 min. After standing at room temperature for 2 HProducts formed were obtained from the cold reaction mix-
the product formed was isolated by filtration, washed withture by filtration, washed with DMF (5 mL) and, subsequent-
acetic acid and ethanol, and dried; yield 16r8f. 257 — ly, washed with ethanol (10 mL), and recrystallized from ace-

259 °C. tonitrile or DMF.
CiHBNO; Calcd.: C58.39 H4.90 N 4.26 The following products were so obtained:
(329.1) Found: C58.96 H5.22 N 4.08. 4,6-Bis-(N-methyl-1,3-benzthiazolylidenemethylene)-2,2-

oxalato-1,3,2-dioxaborin€15a) in a yield of 36%;m.p. >
Preparation of 4,6-Bis-(4-dimethylaminostryl)-1,3,2-di- 360 °C.
oxaborines 12a—c (General Procedure) C,3H17/BN,OgS, Caled.: C 56.10 H 3.46 N 5.69 S 13.01

A mixture of a 4,6-dimethyl-1,3,2-dioxaboririe(2.5 mmol) (492.3) Founq. €55.92 H3.71 N 5'6,7 S 13,'00'
and 4-N,N-dimethylamino)-benzaldehydad) (40 mmol) in 2,2-Catecholato-4,_6-b|s-(l\!—methyl-l,3-benzth|azolylldene-
acetic acid (20 mL) was heated under stirring for 2 h. At Standnetrlylene)-l,&2-d|oxabor|njﬁ:5b) in ayield of 11%mp. >

ing overnight at room temperature, the products formed werd60

isolated by filtration and recrystallized from DMF or acetic C2H21BN206S, Calcd.: C 61.54 H4.79 N 7.17 S 10.94
acid. The following products were so obtained: (512.4) Found: C 61.24 H5.40 N 6.82 S 10.86.
2,2-Diethylmalonato-4,6-bis-(N-methyl-1,3-benzthiazolyli-

4,6-bis-(4-dimethylaminostryl)-2,2-oxalato-1,3,2-dioxa- denemethylene)-1,3,2-dioxaboritEsd) in a yield of 43%:

borines(12a) in a yield of 61%m.p. 259-261 °C.

. m.p. > 360 °C.
azggzg)BNZ% CF%'S%,CC66552614 s N CoiHsaBN,0gS, Calcd.: C59.89 H4.81 N4.99 S 11.41
’ ’ ) ’ T (568.5) Found: C 58.45 H4.76 N 4.82 S 11.55.
2,2-Catecholato-4,6-bis-(4-dimethylaminostyryl)-1,3,2-diox-
aborine(12b) in a yield of 67%m.p.321—-324 °C. Preparation of the Dimethyl-substituted Thiazolo[3,2-
CoH,BN,O, Caled.: C 72.60 H6.05 N5.85 a]pyrimidinium Perchlorates 17a—c (General Procedure)
(478.8) Found: C 71.85 H6.30 N 5.87.

. . . _ A mixture of acetylacetond (0.4 mol, 40 g), perchloric acid
2,2-(Diethylmalonato)-4,6-bis-(4-dimethylaminostryl)-1,3,2- (0.12 mol), and a 2-amino-thiazdlé (0.12 mol) in ethanol

dioxaborine(12¢q) in a yield of 47%m.p. 321-324 °C. (16 mL) was refluxed under stirring for 6 h. After standing
C30HsBN,Og  Caled.: C 67.93 H6.65 N5.28 overnight, the products formed were isolated by filtration,
(530.4) Found: C 67.69 H6.96 N 4.96. washed with acetone (50 mL) and diethyl ether (50 mL), and

recrystallized from methanol.
6-Methyl-4-(N-methyl-1,3-benzthiazolylidenemethylene)-  The following products were so obtained:

1,3,2-dioxaborines 14 (General Procedure) 5,7-Dimethyl[1,3]thiazolo[3,2-a]pyrimidin-4-ium perchlorate

A mixture of a 4,6-dimethyl-1,3,2-dioxaborife(5 mmol) (179 in a yield of 76% from 2-amino-thiazole).p. 224 —
and 3-methyl-2-methylmercapto-benzthiazolium perchlorate?225 °C ( 218-219 °C, ref. [9]). tH NMR (in DMSO-gy),
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dppm = 2.76 (s, 3H, Cy), 2.91 (s, 3H, Ch), 7.94 (s, 1H,
CH), 8.47 (d, 1H, CH), 8.74 (d, 1H, CH).
2,4-Dimethylpyrimido[2,1-d][1,3]benzthiazol-5-ium perchlo-
rate (17b) in ayield of 70% from 2-amino-benzthiazabep.
247-249 °C (238-239 °C, ref. [9]).1H NMR (in DMSO-
ds), d/ppm = 2.82 (s, 3H, C}), 3.30 (s, 3H, Ch), 7.80 (s,
1H, CH), 7.89 (m, 2H, CH), 8.27 (m, 1H, CH), 8.64 (m, 1H,
CH).
8,10-Dimethylnaphtho[2',1":4,5][1,3]thiazolo[3,2-a]pyrimi-
din-7-ium perchloraté17¢) in a yield of 93% from 2-amino-
naphtho[2,1d]thiazole; m.p. 260 °C (260 °C, ref. [9]). —
1H NMR (in DMSO-g;), dppm = 2.86 (s, 3H, C§), 3.43 (s,
3H, CH), 7.93 (t, 2H, CH), 8.13 (s, 1H, CH), 8.34 (m, 3H,
CH), 8,79 (d, 1H, CH).

2-(4-Dimethylaminostyryl)-4-methylpyrimido[2,1-d][1,3]
benzthiazol-5-ium perchlorai@8b)

A mixture of 4,6-dimethyl-pyrimido[2,H][1,3]benzthiazol-
5-ium perchloratel(7b, 1 mmol, 0.32 g) and 4-dimethylami-
nobenzaldehyde3g 1 mmol, 0.15 g) in acetic anhydride (3
mL) was heated at 50 °C for 5 min. After cooling at room
temperature the product precipitated was isolated by filtra
tion, washed with methanol, and dried; yield 22843. 274 —
277 °C.

C,H,,CIN;O,S Calcd.: C56.56 H4.52 N9.43 S7.18
(445.9) Found: C 55.95 H 4.75 N 8.94 S 6.92.

Preparation of the Bis-(4-dimethylaminostyryl)-substitut-
ed Thiazolo[3,2a]pyrimidinium Perchlorates 19a-c
(General Procedure)

To a boiling mixture of a dimethyl-substituted thiazolo[3,2-
a]pyrimidinium perchlorates 17 (5 mmol) and 4-dimethyl-

Preparation of the Bis-(3-methyl-2-benzthiazolylidene-
methylene)-substituted Thiazolo[3,2a]pyrimidinium Per-
chlorates 21 (General Procedure)

A mixture of a dimethyl-substituted thiazolo[3aPpyri-
midinium perchlorate&7 (2 mmol) and 3-methyl-2-methyl-
mercapto-benzthiazolium perchlorat®4 6 mmol, 1.7 g) in
DMF (10 mL) was heated at boiling, added with triethylamine
(2.0 mL), and refluxed for 10 min. After standing overnight
the product separated was isolated by filtration and washed
with ethanol (10 mL).

The following products were so obtained:

5,7-Bis-[2-(3-methyl-2-benzthiazolylidenemethylene)]
[1,3]thiazolo[3,2-a]pyrimidin-4-ium perchlorat¢21a) in a
yield of 43%;m.p. 260 °C (dec.).

C,4H1sCIN,O,S; Caled.: C 51.57 H 3.40 N 10.03 S 17.18
(559.1) Found: C 50.54 H 4.14 N 10.57 S 16.59.
2,4-Bis-[2-(3-methyl-2-benzthiazolylidenemethylene)]-pyri-
mido[2,1-d][1,3]benzthiazol-5-ium perchlorat@lb) in a
yield of 35%;m.p. > 260 °C.

C,gH51CIN,O,S; Caled.: C 55.22 H 3.45 N 9.20 S 15.78
(609.1) Found: C 55.05 H 3.80 N 9.27 S 15.69.

8,10-Bis-[2-(3-methyl-2-benzthiazolylidenemethylene)]-
naphtho[2',1":4,5][1,3]thiazolo [3,2-a]pyrimidin-7-ium per-
chlorate (219 in a yield of 33%;m.p. > 300 °C (dec.).
(659.2) Found: C 58.06 H 3.99 N 8.69 S 14.29.

Preparation of Thiazolo[3,2-a]pyrimidinium substituted
trimethinium Perchlorates 23a—c

A mixture of a dimethyl-substituted thiazolo[3aBayrimidi-
nium perchlorate$7 (2 mmol), pyridine (5 mL)N,N-diphe-

aminobenzaldehydéa, 40 mmol, 6.0 g) in acetic acid nyl-formamidine 22&) (1 mmol, 0.572 g), and acetic anhy-
(20 mL) triethylamine (0.5 mL) was added. After boiling for dride (1 mL) was refluxed for 5 min. After cooling the reac-
20 min the reaction mixture was cooled at room temperaturéon mixture, the products formed were isolated by filtration,
and the products formed were isolated by filtration, washedvashed with acetone (5 mL), and recrystallized from DMF.

with DMF (5 mL) and ethanol (10 mL), and recrystallized
from acetonitrile or DMF.

The following products were so obtained:
5,7-[Bis-(4-dimethylamino-styryl)][1,3]thiazolo[3,2-a]pyri-
midin-4-ium perchlorat€19a) in a yield of 57%m.p. 257 —
260 °C.

C,¢H»7,CIN,O,S Calcd.: C58.09 H5.67 N 11.67 S 5.34
(527.1) Found: C 57.99 H5.78 N 11.33 S 5.38.
2,4-[Bis-(4-dimethylamino-styryl)]-pyrimido[2,1-d][1,3]
benzthiazol-5-ium perchlorai@9b) in a yield of 69%m.p.
248-254 °C.

C5H»sCIN,O,S Calcd.: C 60.96 H5.54 N 9.71 S 4.93
(577.1) Found: C 60.43 H5.55 N 9.35 S 5.07.
8,10-[Bis-(4-dimethylamino-styryl)]-naphtho[2',1":4,5][1,3]
thiazolo[3,2-a]pyrimidin-7-ium perchloratél9¢) in a yield
of 64%;m.p. 300 °C (dec.).

CsH3,CIN,O,S Calcd.: C 63.47 H5.43 N 8.94 S5.11
(627.1) Found: C 63.76 H5.31 N 8.78 S 5.01.

2-(3-Methyl-2-benzthiazolylidenemethylene)-4-methylpyri-

mido[2,1-d][1,3]benzthiazol-5-ium perchloraf@0b): yield
75%;m.p. > 360 °C.

C,0H16CINO,S, Calcd.: C52.00 H3.47 N 9.10 S 13.87
(461.9) Found: C 51.99 H 3.86 N 10.04 S 13.14.

254

The following products were so obtained:
5-Methyl-7-[3-(5-methyl-7H-[1,3]thiazolo[3,2-a]pyrimidin-
7-ylidene)-1-propenyl][1,3] thiazolo[3,2-a]pyrimidin-7-ium
perchlorate(23d) in a yield of 17%m.p. 267—-269 °C.
(438.9) Found: C 46.59 H 3.40 N 13.11 S 14.69.
2-Methyl-4-[3-(2-methyl-4H-pyrimidino[2,1-d][1,3]benzthia-
zol-5-ylidene)-1-propenyl]-pyrimidino[2,1-d][1,3]benzthia-
zol-5-ium perchlorat¢23b): yield 24%;m.p. 321-323 °C.
(539.0) Found: C 55.10 H 4.12 N 10.24 S 11.19.
8-Methyl-10-[3-(8-methyl-10H-naphtho[2',1":4,5][1,3]thia-
zolo[3,2-a]pyrimidin-7-ylidene)-1-propenenyl]-naphtho[2',
1":4,5][1,3]thiazolo[3,2-a]pyrimidin-7-ium perchloraté3¢
yield 14%;m.p. > 360 °C.

(639.1) Found: C 62.09 H4.05 N 8.73 S 10.01.

2-Methyl-4-[5-(2-methyl-4H-pyrimidino[2,1-d][1,3]benz-
thiazol-5-ylidene)-1-pentadienyl]-pyrimidino[2,1-d][1,3]
benzthiazol-5-ium perchlora(@4b)

A mixture of 2,4-dimethylpyrimido[2,1][1,3]benzthiazol-
5-ium perchloratel(7b, 2 mmol, 0.63 g), 3-anilino-acroleine-
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anil (22b, 1 mmol, 0.32 g), acetic anhydride (6 mL), triethyl- [7] &) H. D. llige, D. Fassler, H. Hartmann, Z. Chei84 24,
amine (0.4 mL), and acetonitrile (6 mL) was heated at 40 °C ~ 218;b) H. D. llige, D. Fassler, H. Hartmann, Z. Ch&884
under stirring for 30 min. After standing overnight, the prod- 24, 292

uct formed was isolated from the reaction mixture by filtra- [8] H- Hartmann, Z. Chemi971 11, 460

tion and washed with hot acetonitrile (3 x 15 mL); yield 28 [°] iéé‘ Shul'ga, V. A. Tsuiguk, Ukrain. Khim. ZI1.970 30,

%, m.p. 280 °C (dec.). 10] H. Schmidt, R. Wizi Liebigs Ann. Cherti959 62
CayCIN,O,S Cald.: C57.40 H3.72 N9.92S11.34 [0 b Sehmidt R Wizinger, Liebigs Ann. Chert959 623

(565.1) Found: C57.11 H4.46 N 9.38 S10.92. [11] T. Tani, J. Photogr. Sc1971, 19, 161

[12] M.J.S. Dewar, J. Chem. SA@5Q 2329; 1952, 3532, 3544
[13] A.Ya. Il'chenko, R. E. Koval'chik, L. M. Yagupol'skii, Zh.
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