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Addition relcti ons of 2- chloronicot inoyl isothiocyanate with primary and secondary amines and 
s ub s~quent cyclization of intermed ia te thioureas represent new sy nthe"is o f pyridoI3,2-elthiou­
rdc il and pyrido[3,2-el-thiazine derivati ves. 2-Am i n ~-4-oxopyrid o I3 ,2-e l - I , 3-thia zine s arc formed 
upon heating th e reacti on com;Jonents in ethanol, wherea s l-alkyl(aryl)pyrido[3 ,2-el-2-thiouracil s 
are products of a lkali-catal yzed reaction. In reaction with primary amines thc corresponding thiou­
rcas were isolated as intermediates, whereas secondary a mincs reac ted directly to give the pyrido­
thiazine derivatives. Structure of the syn thesized compounds was confirmed by their 13C NMR 
and mass spectra; a lso the 1 Rand 1 H N M R spectra arc in accord with the suggested formulae . 

In our preceding paper we described the syn thesi s of 2-substituted 6-phenyl-4H-I ,3-
thlazin-4-ones starting from 3-chloro-3-phenylpropenoyl isothiocyanate l

. Similar 

syntheses of 2-amino-4H-J ,3-thiazin-4-ones and thiouracil s by reaction of {3-chloro­
acryloyl isothiocyanates with amines were studied by Schroth and coworkers2

• 

These J ,3-thiazine and pyrimidine systems are very interesting both from the chemical 
and biochemical point of view3 - 5. 

In our search for biologically active compounds we tried to introduce a pyridine 
Ilucleus into the thiazine and pyrimidine heterocycles, making use of the previous 
result s. 

Such compounds are described in several papers 6 - 12. The pyrido[3,2-e ]thiouracil 

derivatives were synthesized by cyclization of 2-aminonicotinic acid, its amide or 
ester, with acetic anhydride, methyl isothiocyanate, elc. 6

-
8

• Stanovnik and Tisler 9 

carried out the cyclization in the presence of N-ethoxycarbonyl-N'-2-pyridylthiourea, 
prepared from 2-aminopyridine and ethoxycarbonyl iso thiocyanate whereas Noda 

and coworkers lO obtained pyrido[3,2-e ]thiouracils by reaction of 2-halogenonico­

tinamides with aryl isothiocyanates. pyrido[3,2-e ]thiazine derivatives were synthe­
sized by reaction of 2-mercapto- or 2-chloronicotinic acid with carbcdiimides or by 

condensation of ethyl 2-chloronicotinate with the corresponding thioureas J 
3 -14. 

Our pre~el1t synthe~is starts from 2-chloronicotinoyl isothiocyanate (ll)prepared 

from 2-chloronicotinoyl chloride (I) and a mmonium thiocyanate in acetone. The 
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3316 Koscik, Kristian, Gonda, Dandarova : 

compound II reacted with amines to give thioureasIII which were cyclized to 2-amino­
-4-oxopyrido[3,2-e}1,3-thiazines IV or pyrido[3,2-e}2-thiouracils V, depending on 
the reaction conditions (Scheme 1). Reaction of compound II with ammonia and 
aliphatic amines in acetone or chloroform led to the thioureas IIIa-IIIe, reaction 
with aromatic amines afforded well crystallizable products III! -IIIn (Table I). 

Because of ambidental character of the thiocarbamoyl group - CSN:: in the 
thioureas lIIa-IIIn, the 2-pyridine chlorine atom may be substituted either by the 

° II 

(X

C'N 
I II "" Jl C-NH-R N s/ 

IVa-n 

lJ 

\ 

lila-II 

° II 
(XC'NH 

0..N N---lS 

I 
R 

Va-n IVo-t 

In formulae JJI - V: a, R = H; b, R = CH3; c, R = C2H s; d, R = C6H ll ; e, R = C6HsCH2 ; 

j; R = C6HS; g, R = p-CH 3C6H 4; 11, R = o-CH3- C6H 4; i, R = p-CH3- O-C6H 4; j, R = 
= p-Br- C6H 4; k, p-N0 2-C6H 4; I , R = m-N0 2- C6H 4; m, R = p-(CH3hNC6H4; II, R = 
= v-naphtyl; 0, RI = R2 = (CH 2>s; p, Rl = R2 = (CH2)40 ; r, RI = R 2 = C2H s; s, R 1 = 

= R2 = C6HS; t, Rl = CH3; R2 = C6HS' 

SCHEME 1 
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Synthesis of 2-Amino-4-oxopyrido[3,2-eJ-l ,3-thiazines 3317 

sulfur atom under formation of pyridothjazines 1 Va -1 VIl , OJ by the nitrogen £110m, 
giving ri se to pyridothiouracils Va - VIl. 

TABLE I 

Properties of N-substituted -N'-(2-chloronieotinoyl)thioureas 1IIa- IlIII and III,. 

-- - ----_ .. _-- .. ,'.------_.-

Formu la M.p., oC Yield Ca lcu lated/Fo und 
Compound (mol.wt.) solvent ~,~ 

- '._-- --- _._- ---- -

% C % /-1 ':" N 
----- - - ---------_. -

Ilia C 7 H 6 C1N 3 OS 107 30 38·98 2·80 19'48 
(215'7) acctone- wa ter 39·02 2·71 19·25 

I1lb C S H8 C1N)OS 96 - 97 27 41·83 3·51 18,29 
(229,7) acetone- water 41·80 3·9 1 18,30 

I1/C C9H1OClN 3 OS 98 28 44'35 4,13 17·24 
(243'7) acet one-wa te r 44·55 3,98 17·48 

IIId C13H1 6C1N30S 137 21 52'38 5'37 14-10 
(297'8) ethanol - water 52·00 5,39 14·00 

Ille C14Hl2CIN30S 140- 142 50 54·99 3·95 13·74 
(305 ' 8) acetone- water 55·00 3·70 13·70 

1Il/ Cl3HtoClN30S 122- 123 85 53·51 3-45 14·40 
(291'7) ethanol - water 53-60 3·50 14·50 

IlIg C I4H 12C1N3OS 131 - 132 ()() 54·99 3·95 13 ·74 
(305 ,7) ethanol- water 55·00 4·01 13·50 

Illh C14H l 2CIN30S 154-155 63 54·99 3·95 13 ·74 

(305'8) ethanol- water 54·80 4· 17 13 ·70 

l/Ii CI4H12C1N302S 154- 155 73 52·25 3-75 IHJ4 

(321'8) acetone- water 52,30 HiO 13· 10 

l/lj C 13 H 9 BrCIN 3 OS 160- 161 82 42·12 2·44 I I· 33 

(370'7) acetone- water 42·16 2·51 11,30 

l/lk C13H9C1N403S 190 - 191 81 46,36 2,69 16' 03 

(336'8) acetone- water 46·50 2·85 16'61 

IllI C13H9C1N403S 196 - 197 83 46,36 2,69 16,63 

(336'8) acetone- water 46·50 2·85 16,6 1 

Illm CisHlSCIN40S 150-151 76 53-80 4·51 16·73 

(334,8) ethanol- water 54,02 4·70 16·81 

IIIIl C 17 H 12C1N3OS 131 - 132 59 60·03 3·59 12'36 

(339'8) ethanol-water 60, 15 3'35 12'30 

lll,. CIIH14CIN30S 102- 103 48 48·71 5,19 15·46 
(271,8) acetone-water 48·70 5·12 15,50 
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3318 Koscik, Kristia n, Gonda, Dandarova : 

Compounds IlIa-IlIn were cyclized by four hours' reflux in toluene or by two 
hours ' boil in ethanol to give the corresponding pyridothiazines I Va - I Vn (Table II 
and Ill). These derivatives were formed also directly in the reaction of II with se­
condary amines (N-methylaniline, morpholine, piperidine, diphenylamine), except 
diethylamine which a fforded also the intermediate thiourea Ilir. On the other hand, 
reaction in an alkaline medium (triethylamine, IM-NaOH, lithium hydride in di­
methylformamide, or a 1 : 1 methanol- ammonia mixture) led to the corresponding 
pyridothiouracils Va - Vn (Scheme I), well soluble in chloroform. The obtained 
pyridothiazine and pyridothioulacil derivatives are not interconverted by Dimroth 
rearraJlgement in an acidic, neutral or bas ic medium. Mechanism of reaction of 
similar fi-chlorovinyl-carbonyl systems CI- C = C- C= O was studied by Schroth 
and collaborators 2

. These authors assume a pericyclic process in which the chlorine 
atom substition is an electrocyclic reaction or an intramolecular polar cycloaddi­
tion 1 5 - 1 8 (Scheme 2). 

+H )ls~ 
C)(-J 

SCHEMe 2 
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I 

The amine - imine tautomerism in N-substituted 2-amino-6-phenyl-4H-l,3- I 

-thiazin-4-ones was investigated by Imrich and Kristian 1 by means of JR spectra. 
The N-monosubstituted derivatives IVa-IVn can exist in two tautomeric forms. 
Therefore, their carbonyl vibrations, I'(C= O), can be observed in the region 1630 
to 1 670 cm - 1

, according to the structure and solvent whereas the N,N-disubstituted 
pyridothiazines IVa-IVt, which can exist only in the amino form, absorb at 
I 630cm - 1

• The strong absorption bands du~ to I'(C= N) are situated at 1480 to 
1520 cm - 1. In the case of pyridothiouracils Va - VII whose -NH- CO- groupiJlg 
in the thiouracil system corresponds to the imino form of 2-aminothiazines, the 
carbonyl band of all derivatives is markedly shifted to higher frequencies (1680 to 
I 710 cm - 1). Compound IVg was methylated to give the 3-N-methyl derivative VI 

whereas methylation of the compound Vg afforded the S-methyl derivative VlI 
(Scheme 3). As expected!, methylation of the compounds IVg and Vg changed the 
conjugation in the thiazine and thiouracil ring, causing a shift of v(C= O) bands to 
higher and lower frequencies, respectively (for VI v(C= O) '" 1670cm- 1

, for VlI 

1'( C= 0) '" 1 650 cm - 1). A charactet istic feature of the prepared heterocycles is that 
in the UV spectra the compounds V show a marked bathochromic shift of the long-
-wave maximum relative to compounds IV. 
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Synthesis of 2-Amino-4-oxopyrido[3,2-el- 1 ,3-thiazines 3319 

TABLE II 

Spectra l data for N-substituted-N'-(2-chloronicotinoyl)thiourca s lila - IfIll and Ill,. 
--~----~----------------'-- .----- -------.------ - - _.-

JR cm - I (CHCI 3 ) I H NMR (ppm (5)" 

Compound 
------ -- - UVnm 

I'(C= O) ,'(N I-I) (I'NI-I) 1-1, -- H,/' NI-I }' nta x/ lo~ /; 
"(NH- C= S) free assoc. I-Iy 

----------------------------- ---.- --- -------

lila I 680 3400 3270 8-52 - 7'43 11-1 8 222/ 5-13 
1500 3200 7'S7 

IIIb I 675 3400 3283 8-50 - 7-3 1 \C)-50 235/ 5-09 
I 510 3250 7-<)0 

Ilk I 676 3 380 3200 8-53 - 7-37 9-70 230/ 4-81 
I 488 3 122 7·97 10-33 

Illd 1680 3395 3250 9-70- 7-81 9-75 240/ 5'03 
1495 3200 11 -12 

Ifle 1 70 3400 3250 8-47- 7-30 \0-80 245/ 4- IS 
1510 3 198 7-85 11·40 

II/fc 1 673 3386 3242 8-55 -- 7-40 9'62 250/ 4-28 
I 506 3 180 8·07 12-20 

IIfg 1 670 3390 3233 8-5 1- 7-40 II -5 1 223/ 3-14 
I 500 3 172 7-95 12-30 

11111 1 674 3385 3240 8-50- 7-40 11'67 230/4-16 
1502 3 174 7-9 12·25 

I/li 1 675 3400 3219 8·62 - 7-45 II-53 240/ 4-03 
151 0 3190 8- 12 

IIIj 1677 3400 3240 8-50- 7-37 11-75 260/ 4-13 

1502 3 170 7-93 12·50 

lI!k 1680 3385 3 174 8-68- 7'75 12-25 

1505 3 135 8-00 12·50 

1I!/ 1682 3388 3 194 8-77- 7'80 12-52 244(4'11 

1 506 3 130 8-22 

1/1111 1671 3389 3238 8·47- 7- 42 12' 12 

1520 3 182 7-92 

IIIn 1670 3390 3245 8-52- 7'42 11 ·80 

1502 3 178 8·00 12-53 

l/1r 1 700 3385 3240 8-60- 7-50 9·70 

1500 3 130 8·00 

a Compounds IIla-lIIe, lIIg and III,. were measured in C2 HCI 3 , compounds lIIj, lIIh-ll1n 
in C 2 HCl 3-hexadeuteriodimethyl sulfoxide; b pyridine ring protons; C mass spectra, I1I /Z (reI. 
int., %): 305 (2), 270 (55), 269 (100), 149 (34-2), 138 (64'2), 132 (56'5), 120 (16-8), 106 (20-4), 
91 (22-3), 76 (14-4), 36 (65·7)_ 
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• 

TABLE III 

Properties of 2-amino-4-oxopyrido[3.2-e )-1 ,3-th iazines I Va - I V/ 

Formula M.p., oC Yield Calcu lated / Found 

I 

Compound (mol. WL) solven t" % % C % H % N 
--.-~--. 

IVa C 7 Hs N3OS 175 43 46·91 2·81 23·44 

I 

(179'2) DMF- H2 O 47'01 2·85 23 ·51 

[Vb CS H 7 N3OS 148 41 49·73 3-65 21·75 
(193-2) DMSO- H2 O 49'63 3-66 21'80 

I Vc C9H9N 3OS 194 48 52·16 4'38 20·27 

I 

(207'2) DMF- H2 O 52' 10 4·44 20'30 

IVd CI3HISN30S 121 4 1 59·74 5·78 16·07 
(261'4) DMF- H 2 O 59'68 5·75 16·02 

I 

IVe C14HlIN30S 179 69 62·43 4·12 15·60 
(269'3) DMF- H 2 O 62'55 4·01 15·81 

IV/ C 13H9N3OS 190 68 61·16 3'55 16-45 

I 

(255 '3) DMSO- H2O 62·03 HI 16·40 

IVy CI4HI1N30S 164 60 62'43 4·12 15·60 
(269'3) DMSO- H2 O 62·40 4'00 16·03 

1 VII C14HIIN30S 173 58 62·43 4'12 15·60 

I 

(269'3) DMF- H2O 62'66 4'30 15·83 

IVi C14H ll N30 2S 193-194 58 58'93 3-88 14·73 
(285'3) DMF-H2O 58·74 3-96 14·80 

I 

IVj C!3HSBrN30S 202 61 46·72 2·41 '- 11·57 
(334'2) DMF- H2O 46·88 2·55 12'61 

IVk C 13 H sN.;.°3S 309 63 52'00 2·68 18· 66 
(300'3) DMF- H2 O 52'03 2·88 18·77 

I 

IVI CI3HsN403S 3 10 64 52'00 2'68 18·66 
(300'3) DMF- H2O 5'20 2·83 18·56 

IV1I1 CJSH14N40S 204 63 60'38 4·73 18·78 

I 

(298'4) DMF-HzO 60'31 4·81 18·80 

1 VII C 17 Hll N3OS 260 66 66·87 3'63 13-76 
(305'4) DMF-H2 O 66·91 3·71 14·02 

IVo C U H 13 N3OS 202 42 56·15 5·57 17·86 

I 

(235'3) CHCl 3-PE 56: 11 5'60 17-80 

IVp C14HllN30S 256 56 62·43 4·12 15-60 
(269'3) CHCI 3-PE 62·55 4·11 15·70 

I 

IVr Cl9H13N30S 268 46 68·86 3·95 12'68 
(331'4) CHClrPE 69·02 4·01 13·63 

IVs C 12H 13 N3OS 187 35 58·27 5'30 16'99 
(247'3) CHCI3-PE 58'00 5·10 16·85 

I 

IVt CllHllN302S 212 38 53·00 4·45 16·85 
(249'3) CHCl 3-PE 53·10 4·51 16·90 

DMF dimethylformamide, DMSO dimethyl sulfoxide, PE light petroleum. 

I 
Collection Czechoslovak Chern. Cornrnun. IVaI. 48J [1983J 



Synthesis of 2-Amino-4-oxopyrido[3,2-el-1 ,3-thiazines 3321 

VI 

VIl 

SCHEME 3 

The 1 H NM R spectra of the pyridothiazines I V and pyridothiouracils V exhibit 
three multiplets at b 7'5-9'12, typical for pyridine ring protons, together with signals 
of 2-a lkyl or 2-aryl substituents. Because of rapid chemical exchange, the N- H 
proton signal was observed only in the spectra of some derivatives (IVg, hand Vm) 

(Table IV and VI). The N-methyl singlet of VI is at b 3·5 whereas the S-methyl singlet 
of VI I is situated at b 2·6 (Scheme 3). The pyridothiazine and pyridothiouracil systems 
of t he synthesized compounds were distinguished by the 13e NMR spectra of several 
selected representatives: lIIg, IVe, IVg , lVI, Ve and Vg. The signals were assigned 

J]' /] 

e , R = -CH1- CH) ; RI = Ii 

lVe, IVg, l Vt 

g, R= O~II CH3; 
_ J} 

RI= H 

9 10 

Ve, Vg 

IJIg 

by the off resonance method. First, we determined the 13e chemical shifts of the thio­
carbonyl carbon atoms, present only in the pyridothiouracils V. It is known 8

,9 that 
the signal of this carbon is shifted downfield relative to that of the carbonyl carbon. 

Collection Czechoslovak Chern. Commun. [Vol. 48J [1983J 
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TABLE IV 

Spectral data for 2-amino-4-oxopyrido[3,2-e ]-1 ,3-thiazines I Va - I VI 

IRcm - l , (KBr) I H NMR (ppm 0)" 

Compound -"---------- - ------------ UVnm 

v(C= O) v(C= N) Ha - Hy NH }'max / log [; 
H b 

fJ 

I Va 1 620c 1509 9-12- 8-68 12-40 222/ 5-48 
I 625 7-50 

I Vb 1600 1505 9-02-8-62 228/4-08 
1 630c 7-65 

I Vc 1625 1 505 8-76-8-51 221 / 5-54 
7-30 315/ 3-39 

IVd 1660 1500 8-87-8-63 326/5-43 
7-32 

IVe 1670 I 520 8-80-8-58 235/3 -40 
7-45 

I VI" 1 648c 1 520 8-50- 8-42 237/4-3 1 
1625 7-25 

I Vg C I 635 I 505 8-52-8-45 12-55 248/ 3-70 
7-35 

I VII 1640 I 520 9-85 -8-60 12-57 230/ 3-33 
7-42 

IVif 1635 1510 8-81-8-65 246/3-83-" 
8-68 

IVj 1640 1495 8-75-8-60 245/3-46 
8-31 

I Vk I 630 I 525 8-87-8-76 12-50 230/4-18 

lVI I 630 I 520 8-87-8- 75 230/ 3-46 

l VIII I 645 c 1500 8-75-8-6 1 224/ 3-16 
1630 7-57 

I VII 1 660c 1 510 8-67-8-57 225/ 3-12 
1630 7-55 

I Vv 1 630c 1505 8-51-8-42 256/4-73 
7-25 

IVp 1 638c 1495 8-63-8-53 262/4-19 
7-38 

IVr 1 639c 1486 8-93-8-62 260/4-32 
7-56 

I Vs I 629c J 495 8-74- 8-55 255/4-1 3 
7-45 

IVI 1 635c 1 508 8-62-8-52 254/4-03 
7-40 

Collection Czechoslovak Chem_ Commun_ [Vo l. 48J [1983J 
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Synthesis of 2-Amino-4-oxopyrido[3,2-el-l .3-thiazines 3323 

In the spectra of Vc and Vg the respective signals al 167·89 ppm and 177'58 ppm 
are due to the thiocarbonyl carbon atoms whereas the signals of the corresponding 
carbonyl carbon atoms are at 161·92 ppm and 158·80 ppm, respectively. The thiourea 
Illg exhibits a C= S calbon signal at 178·29 ppm and a signal due to the carbonyl 
carbon at 166·28 ppm. Compound I VI serves as a good model of a pyridothiazine 
skeleton since its synthesis cannot lead to a thiouracil derivative. Due to conjugation 
with the carbonyl group, the C = N carbon signal is shifted downfield (168'02 ppm) 
relative to the carbonyl carbon signal (163·46 ppm). Analogous values are found also 
in the spectra of pyridothiazines J Vc and J Vg (b(CN) J 73·61 and 173·91 ppm, respec­
tively ; b(C= O) 164·72 and 164·95 ppm, respectively). In the case of the compound 
J VI the CH 3 signal is obscured by the dimethyl sulfoxide multiplet; the same was ob­
served for the CH2 signal of compound Ve. The carbon atom signals are listed in 
Table VII. 

o 
II 

~c...N 
~ .. j( )-NH-R 

N S 

~'=o 
lNJlSH 

mlz 138 

S CHEME 4 

-I 
Cr 

N SH 

mlz 110 

mlz 109 

The pyridothiazine and pyridothiouracij structures were confirmed also by mass 
spectra of selected compounds. Mass spectra of the pyridothiazines IVj, IVg and IVi 
show that the molecular ions, M + are the most abundant. On the other hand, the 

--a In deuteriochloroform-hexadeuteriodimethyl sulfoxide; b pyridine ring protons; C in chloroform; 
d mass spectrum, m/ z (reI. in!., %): 255 (94), 138 (100), I 18 (61), 105 (31), 77 (41),41 (31); e mass 
spectrum, m/ z (reI. in!. , %): 269 (100), 137 (34'2), 132 (39'5 ), 109 (36), 105 (27-2),91 (36'8), 77 
(16'8),41 (18 '5); J mass spectrum, m/z (reI. in!., %): 285 (100), 270 (11 '9), 148 (95 '2),137 (45'2), 
109 (16), 41 (18' 57), 39 (17). 

Collection Czechoslovak Chern. Cornrnun. [Vol. 48] [1983) 
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I 
thiourea [JI g shows only a very weak molecular ion peak M+ = 305. D uring the 

I 
measurement the compound loses hydrogen ch loride and is cycLized to the corres-
ponding heterocyclic compound I Vg. This is mani fested by the presence of the 

fragment ion [M-HCl] + which represents a base peak. Further fragmentation 
I 

TABLE V 
I 

Properties of l-alky l(aryl)pyrido[3,2-e j-2-thiouraci ls Va- VII 

I Formula 
M.p., oC 

Yield Ca lculated/Found 
Compound (mol.wt.) (chloroform-

% 

I 
- so lvent) % C % H % N 

______________ . ______ .. A_. ·_ .. - ._ ---------- - ----

Va C7 HsN3OS 286 40 46·91 2·81 23 ·44 

I (1 79'2) l ight pet roleum 46·80 2·77 23 '36 

Vb CSH7N 3OS 276- 278 41 49·73 }-65 21·75 

I 
(193-2) ether 49·50 2'61 21'66 

Vc C9H9N30S 209 47 52· 16 4'38 20·27 
(207'3) ether 52· 11 4'32 20'30 

I Vd C13 H j SN3 0S 20 1 43 59·74 5·78 16'08 
(26 1'4) pentane 59'60 6'00 16'00 

I Ve C 14 H 11 N 30S 214 67 62·43 4·12 IHO 
(269'3) light petroleum 62·59 4'12 ., 1.5'61 

I 
VI C13 H 9 N 30S 2 10 - 212 68 61·16 3·55 16·46 

(255'3) light pet ro leum 61 ·20 3'43 16·50 

Va C14HllN30S 267 60 62·43 4' 12 15060 

I (269'3) light petroleum 62·50 4·10 15'66 

Viz CJ 4HllN3OS 2 10 38 62·43 4·12 15060 

I (269'3) ether 62·50 4· 15 14·68 

Vi CJ4HllN302S 246 57 58·93 3-88 14·73 

I 

(285 '3) ether 58·70 3·90 14'83 

Vj C13HsBrN30S 270 61 46·72 2·4 1 12·57 
(334'2) heptane 46·80 2·49 12·76 

I Vk C13HsN403S 347 63 52'00 2'68 18·66 
(300'3) ether 52·13 1'60 18' 50 

I 
VI CJ3HSN403S 259 54 52·00 2·68 18'66 

(300'3) ether 51·90 H I 18'40 

VIIl ClsH14N40S 286 63 60'38 4·73 18·78 

I (298'4) ether 60· 41 4·77 18·80 

VII C17 Hll N 3 OS 316 66 66·87 3·63 13' 76 

I 
(20H) light petroleum 66·60 3·70 13-80 

Co llection Czechoslovak Chern. Commun. [Vo l. 4S] [1983] 
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Synthesis of 2-Amino-4-oxopyrido[3,2-el-l,3-thiazines 3325 

TABLE VI 

Spectral data for l-a lkyl(aryl)pyrido[3,2-e]-2-thiouracils Va - VII 

lR CI11 - 1 J H NMR (ppm, o)a 

Compound UVnm 
l'(C= O) I'(NHC= S) H. - H/' NH ).l11l1x / log t: 

Hp 

Va 1 690 1500 9 ' 12 - 8'68 12·01 254/ 3'01 
1400 7·50 

Vb 1 710 1450 9' 12- 9,62 293/ 5'19 
7-65 

Vc I 710 1440 8,76 - 8,5 1 313/ 3'14 
no 

Vd 1 696 1 496 8'S7 - 8'()3 296/ 3'20 
7'32 

Ve I 685 1460 8, 80-8,58 293/ 3'40 
7·45 

Vl I 703 1448 8·50- 8-42 270/ 3-38 
7·25 

Vge I 710 1450 8'52- 8'45 12·55 294/ 3'47 
7.35 

VII I 700 1440 8·85 - 8,60 11·57 280/ 3-40 
7-42 

Viti 1690 1440 9·8 1- 8'65 280/ 3-4 1 
8·68 

Vj 1680 1430 8'75 -8, 60 281 / 3'5 1 
8' 31 

Vk I 715 1460 8·87-8·70 277/ 3-46 
8.21 

VI 1695 1450 8·87- 8·73 274/ 3'42 
8·10 

Vm I 700 1450 8,75-8,61 12·55 280/ 3'29 
7·57 

Vn I 710 1460 8,70-8,57 292/ 3' 38 
7·55 

a Compounds Va- Vd in C2 HCl 3 , compounds Ve- VII in C2 HCl 3-hexadeuteriodimethy l 
sulfoxide; b pyridine ring protons; C mass spectrum, m/ z (reI. int., %): 269 (72), 268 (l00), 210 (10), 
182 (18),134 (1 1),119 (18 '5), 91 (2 1'4),65 (14), 59 (22'9), 44 (22'6); d mass spectrum, m/z (reI. . 
int., ~~): 285 (100), 226 (51),198 (43),142 (31),119 (31), 107 (28), 59 (31), 15 (20'3). 
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proceeds according to Scheme 4 valid for the pyridothiazines 1 V. Mass spectra of 
compounds J Vexhibit a lso doubly charged positive fragments of half the m/z value. 
The decompositions of the molecular ions, depicted in Scheme 4, confirms unequi­
voca lly their structure. 

Mass spectra of pyridothiouracils Vg, Vi exhibit again characteristic strong mole­
cular ion peaks, which represent the base peaks. The fragment ions [M-HNCSr 
are typical for the structure V (Scheme 5). 

Vg, m/z 210; Vi I m/z 226 

SCHEME 5 

EXPERIMENTAL 

2-Chloronicotinoyl chloride (1) was prepared according to refl 9 in 55% yield, m.p. 21°C. IR 
spectrum (CI'fC l), cm - I : v(C= O) I 780, v(C= N) I 575, v(C- C1) 880. I H NMR spectrum 
(C2 HCI 3 ), ,5: 8,56 - 8'37 m O-Ia and 1-1

1
), 7·46 q (1-1/1). 

TABLE VJ[ 

Chemical shifts in 13 C NMR spectra (ppm, interna l standard tetramethyl sil ane) 

C-atom 

\0 
II 
12 
12 

lIfg 

151 ·42 
/23·11 
138'69 
123'10 
146·28 
166·28 
178·29 
135 ' 11 
124·27 
129'34 
131 '03 
20·77 

l Vc 

143·07 
114·03 
142·55 
131·2g 
152·48 
164·72 
173'61 

14'89 
34'08 

l Vg l Vt Vc Vg 

142·70 153·04 152·89 153-37 
113·27 123-85 123'33 123 '1 7 
142·\0 137'36 137·51 137·46 
130·90 11 9' 17 120·27 120·12 
149·72 154'92 154'91 154'86 
164·95 163·46 161·92 158·80 
173·9 1 168'02 167'89 177-58 
134·52 140·82 134·21 
119· 63 128'18 121·68 
128·89 130'28 129·53 
132·69 129'64 128·88 

19'83 13'73 20-45 
37-40 
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Synthesis of 2-Amino-4-oxopyrido[3 ,2-e]-1 ,3 -thi az in es 3327 

2-ChloronicOlinoyl I sot hiocya nate (II) 

A solution of 2-chl oronicotin oy l ch lor id e (0'0 1 mol ) in acCtone ( 10 ml ) was added to a st irred 
so luti on of NH4 SCN (0·01 mol) in acetone ( 10 ml ). A ft er sti rrin g for 5 min at 40°C. the sepa rated 
ammoni um chl or ide was filtered o fT. the filtrate was taken down and the remaining crud e 2-dll oro­
nicotinoyl isothiocya nate was used direc tl y in further preparations. T he product 11 wus a ye ll ow 
I iquid which turned dark and pol ymerized even in a refrige rator. I R spec trum (CI-ICI 3 ) , cm - 1

: 

I'(C=-=O) 1700. v(NCS) 1948, v(C= N) 1575. I H NMR spectrum (C2 HCl 3 ), (~: 8,68 - 8'62 m 
(1-1, +- H); 7'68, d (Hp). 

N-Alky l(ary l)-N '-2-chloronicoti noy lthioureas IIIa - IIIIl 

A so lution of a lky l- or ary lam ine (0'01 mol ) in acetone (1 5 ml) was slowl y added to a solution 
of a n equiva lent amount o f the isothiocyanatc II in acetone. After stirring fo r 30 min a t 20°C, 
the mixture was poured int o ice-cold wa ter. The precipitate wa s filt e red. dissolved in chloroform, 
treated wit h charcoa l and the prod uct was crysta lli zed fr om chloroform- light petroleum o r 
aqueous ethanol. The N-alkylthioureas IIIa - IIId c rys ta llized on ly wi th diffic ult y (Table I). 

N-Diethyl-N' -2-chl oronico tin oy lthiourea (I I /r ) 

A solution of diethylamine (0 '01 mol) in ace tone (15 ml) was added to an eq uim olar amou nt of the 
iso thiocyanate II in acetone . T he mixtu re wa s stirred for 30 min a t roo m tem pe ra ture and poured 
in to cold water. T he precipitate was fi lte red and crysta lli zed from aqueous e thano l ( I : I) (Table 1). 

2-(N-Monosubst ituted)a mino-4-oxopyridol3,2-e J-I ,3-thiaz ines / Va - I VII 

The thiourea IlIa - lUll (5 mm ol) in e tha nol (30 ml) was refluxed for 2 h in et ha no l (20 ml) or fo r 
4 h in to luene (30 ml). After cooling, the sepa rated product was filt e red, the fi ltrate was concen­
trated, affording a nother portion of the product. The combined port ions we re washed with li ght 
petro leu m a nd crysta llized from a suitable solvent (Table 111 ). 

2-(N,N -Di ;. ubst ituted)amino-4-oxopyrido[3,2-e] -1 ,3- thiazines I Vo - / V, 

A solution of the secondary a mine (0 '01 mol) in acetone (15 ml) was slowly added to an equ imolar 
amount of the isothioeyanate 1/ in acetone. Afte r st irrin g for 30 min, the mi xture was briefly 
boiled and poured int o a fo ur-fold excess of icc-cold water. The precipitate was fi ltered, dissolved 
in an appropriate solvent, purified wi th charcoa l and crysta llizad from aqueous et ha no l (Tab le 
Ill ). 

I-Alkyl(aryl)pyrido[3 ,2-e]-2-thiouracils Va-- VII 

A solut ion of the co rresponding thio urea 1// in dimethylfo rmamide ( 15 ml) was added in the course 
of 5 min to a stirred suspension of lithium hydrid e (I mmol) in dimethylformamide (35 ml). The 
mixture was stirred at room temperat ure until it became homogeneou s and the so lution was poured 
into ice-co ld wa ter. T he crude prod ucts were crystallized fro m ch loroform- li gh petroleum (1 : 2) 
(Table V). 

2-(p-Tol ylimino)-3-methyl-4-oxopyrid o[3,2-e]-1 ,3 -thiaz ine (VI) 

The thiazine 1 Vg (2 mmol) was added at room temperature to a suspension of I ithium hydr ide 
(2 mmol) in dimethylformamide (20 ml) and the mixture was s tirred to h omogenity (about I h). 
Methyl iodide (2 mmol) was added and the stirring was continued for I h. The mixture was 
poured into cold water and the precipitate was collected on filter , wa5hed with water and crystal­
lized from aqueous ethanol (1 : I), afford in g the product , melting at 153- 155°C. Yield 78%. 
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3328 Koscik, Krislian, Gonda, Dandarova 

For C 1S H 13 N J OS (283 ' 1) calculated: 63'60% C, 4·59% H, 14'84% N; found : 63 '81 % C, 4'61 ~~ H, 
14'92% N. JR spectrum (CHCI 3 ), cm- I : v(C= O) 1674, v(C= N) 1573. IH NMR spectrum 
(C2 HCI 3 ), 15: 2'37, s (CH 3), 3'5, s (- N- CH3), 6'8 - 7'4, m (Hp), 9'55, m, (Ha, H.I). 

1-(p-Tolyl)-2-S-methylpyrido[3,2-e lthiouracil (VJI) 

The 2-thiouracil Vg (2 mmol) was added at room temperature to a suspension of lithium hydride 
(2 mmol) in dimethylformamide (20 ml). The mixture was stirred until it became homogeneous 
(about 40 min), methyl iodide (2 mmol) was added and the stirring was continued for 1 h. Pouring 
into ice-cold wa ter precipitated the S-methyl product which was filtered , washed with water and 
crystallized from aqueous ethanol (I: 1); m.p. 253 - 255°C Yield 82%. For ClsH13N30S (283'1) 
calculated: 63'00% C, 4'59% H, 14'84% N; found: 63 '72% C, 4'66% H, 14·73% N. IR spectrum 
(CHCl3), cm - I : v(C= O) 1645, v(C= N) 1490. 1 H NMR spectrum (C2 HCI 3), 15: 2'5, s (CH J ) ; 

2'0, s (S- CH); 7'2 - 7'5, m (Hv, and C6 H 4 ); 8,55, m, (Ha, Hy)' 

Spectral Measurements 

The IR absorpti on spectra were taken in chloroform or KBr pellets in the region 400- 5000 cm- I 

on a Specord 75 IR (Zeiss) instrument, calibrated with a polystyrene film. UV spectra were mea­
sured in methanol in 1 cm cells on a Perkin- Elmer 402 spectrophotometer. 1 H NMR spectra 
were obtained with an 80 MHz Te,la BS 497 spectrometer and 13 C NMR spectra with a 100 MHz 
Tesla ns 567A or lEOL FX 100 instruments in deuteriochloroform-hexadeuteriodimethyl 
sulfoxide mixtures with tetramethylsilane as internal standard. Mass spectra were measured on 
an MS-902S spectrometer (AE!, Manchester); ionization energy 70 eV, direct inlet. 

The authors are il/debted to Dr J. Lesko, Laboratory of Mass Spectroscopy , Slovak II/stitute of 
Techl/ology, Bratislava, for the mass spectral measurements. 
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