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ABSTRACT

SYNTHESIS OF SOME 3,5-DISURSTITUTED TETRAHYDRO-Z2H-1,3,5-

THIADIAZINE-2-THIONE DERIVATIVES

ZEREMLER, Zerrin
M.5. in Chemistry
Supervisor: Frof. Dr. Okan TARHAN

September 1988

in this study, six different F;5disubstituted—-
tetrahydro—2H-1,3,5—-thiadiazine-2Z-thione derivatives were
synthesized by addition of carbon disulfide, potassium
hydroxide, formaldehyde and 8-hydroxy—S—aminomethyl

guinoline to various primary amines.

These synthesized derivatives are expected to show
antifungal effects. The antifungal, antiviral, and
antibacterial properties of tetrahydro—-2H-1,3,5—thiadiazine-
2—-thione are known for long time. On the other hand
8-hydroxy—-S5—aminomethyl quinoline was recently recognised
for its antifungal activity. Combination of these two

molecules is exupected to show synergetic effect.

Key words: Antifungal, Synergetic, Thiadiazine
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OZET
CESITLY X,5-DISUBSTITOE-TETRAHIDRO-2H-1,3,5-THIADIAZ INE-

2-TiON TOREVLERININ SENTEZLENMES!

IEREMLER, Zerrin
Yuksek Lisans Tezi, Kimya Bolumi
Tez Yoneticisi: Frof. Dr. Okan TARHAN

Eylul, 19498

Bu calismada cesitli primary aminler kullanilarak buna
karbon distlfar, potasyum hidroksit, formaldehit wve 8
hidroksil-S-aminometil guinolin ilavesi ile alti degisik
3,9—-disubstitue—-tetrahidro—2H-1,3,5-thiadiazin-2-tion tirev-

leri sentezlenmistir.

Calismamizda sentezledigimiz tGrevlerin antifungal etki

gostermesi beklenmektedir, gunki antifungal, antiviral,
antibakteriyel Gzellikleri bilinen tetrahidro-2H-1,3,5—

thiadiazin-2-tion molekdld ile, son vyillarda antifungal
etkisi saptanan 8-hidroksil-5-aminometil quinolin molekdld
birlestirilmistir. Bu "synergetic” etkinin elde edilmesinde

uygulanan klasik bir yontemdir.

Anahtar kKelimeler: Antifungal, Synergetic, Thiadiazine
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INTRODUCTION

Fungii is a very important group in botany because of
their negative effects to the human life and agriculture.
The studies on antifungal agents are being continued by some
research centers. Some of the fungii are the cause of
diseases on bhuman beings, animals and plants. Therefore
several dozen antifungal, -antibacterial and antibiotic
agents are used to prevent diseases both in plants and in
hqmans, althaough some toxicity problems arise when
consumption éxceeds, certain 1limits. The importance of these
agents and their effects push the scientists to the

synthesis of new derivatives.

The aim of this work was to synthesize tetrahydro-2H-
1,3,5~thiadiazine-2-thione derivatives which show antifungal
activity on diseases caused by fungus. 8-hydroxy-5-amino
methyl quinoline was used for the aminomethyl functionality
whose - antifungal activity has been established. 'In recent
years, s;ientists have studied on 2—(aminomethyi)PhenOI—and
examined biological and chemical activities of this
compound, by changing positions of hydroxyl and aminomethyl
groups, they also ﬁointed out that aminomethyl moiety is the
most important group regarding the biological activity which

R

is also affected by K R3 and R4 substituents (1). For

o
=

1’

example compound (2) was tested in rats and dogs and showed
saluretic and diuretic activity. But (3) was found to bhave

antihypertensive and antiinflammatory PropertiEL £13. -
—l— E'. e.

yiksekogretim ‘Kunili g

Eokﬁmantasyon‘ Mezket




OF NH, OH N, OH N,

R Cl -
C(C 3)3
(2) (3)

Chemical &and biolegical activity of bicyclic ring fgsed
2-(aminomethyl)phenol have also been studied~ and compared
with the structurally similar monocyclic ring. The results
have shown that the carboxcylic annulation at the 4,5
position and 5,6 position of the 2{aminomethyl}phenol
increased the saluretic activity. According to these
csearches the potency of tetralin (4) is greater than that of
the structurally similar monocyclic counterpart 2-

{aminomethyl)-3,4,5,6-tetramethyl phenol (S5) [2].

QH W,

Scientists suggested that some guinoline derivatives
which contain aminomethyl moity show aleo biological and

chemical activity. Antimalaria effect is one of them ([3].

il



Although B-hydroxxy-quinoline methylamine has shown anti
fungal activity, we have decided to combine 8-hydroxy-5-
aminomethyl guinoline and tetrahydro thiadiazine, because of
antifungal attivity of B-hydroxy-t—aminomethyl quinoline and
well known Ffungicidal activity of tetrahydro thiadiazine

(6).

SeS

R— N N—C H2
N/.
OH

(6)



11. CHEMICAL ASPECTS OF TETRAHYDRO-2H~1,3,5,-THIADIAZ INE~

2-THIDNE

Although the reaction product of aldehydes with carbon
disuwlfide and ammonia or primary amines have been known for
nearly a century, none af the formula suggested for them is
entirely satisfacfory. The best known of the series, the

reaction product of &acetaldehyde, ammonia, and carbon

. disulfide, is "carbothialdine” which, despite its name, bhas

not been shown to be related to the thialdines which are
1:3:5-dithiazines formed by the action of hydrogen sulfide

on aldehyde ammonias.

It appears to be generally agreed that the reaction of
aldehyde with carbon disulfide and primary amines or ammonia
usually gives the same product as that obtained by reaction
between the aldehyde and the dithiocarbamate. Levi has shown
that 2 moles of aldehyde were involved in the reaction. He
also showed that potassium dithiocarbamates did not react

with aldehydes [4,5].

Carbothialdine (C5H10N282) has been prepared by the
reaction of carbon disulfide with acetaldehyde ammonia by
Redtenbacher and Liebig in 1848. However they erroneously
identified the structure as 1,3,5,-dithiadiazines instead of
4,6-dimethyl-tetrahydro-1,%,5%—thiadiazine~-2~-thione (7). Then
following vyears, Guareschi, Muldur, Levi, Gimignani,

Delepine have synthecsized these types of compounds and new

derivatives. Eut all studies including Fformation of

Py



compounds and determination of their properties gave

unsatisfactory results.

However absorption spectra were accord with the
proposed formula. Depending on the absorption spectra, the

correct structure (8) was given by Ainley in 1944 [6].

(7) (8)

Tetrahydro-2H-1,3,5-thiadiazine-2-thione structure

includes four groups of compound which are:

i) F,5%-Disubstituted-tetrahydro-2H-1,3,5-thiadiazine-2-

thione (9)

(9)



ii) 4,6-Disubstituted or 3,4,5,6-tetrasubstituted-tetrahydro

-2H-1,3,5-thiadiazine-2-thione (1Q)

(10)

iii) 3,3-Ethylenebis-5,5 ' -disubstituted-tetrabhydro-2H-1,3,5~

thiadiazine—2—-thione (11}

S*\ijs ESQﬁ//éS\\]

R=N___N—CHzCH>N__N-R

(11)

iv) 5,5 -Ethylenebis-3,3 ' ~disubstitued—-tetrahydro—2H-1,3,5-

thiadiazine-2—-thione (12)

S\\‘/S ‘/S ~S
R*N\/NﬁCHz—CH;NvN —R



2.2
P

» Synthesis

2.2.1. Synthecsis of the 4,6-Disubstituted Derivatives

Wauffen, Shorr, Rieche and coworkers showed that the
reaction occured with the primary amine, carbon disulfide

and formaldehyde in the presence of suitable solvent (Scheme

1) [7.8.9].

~—

o]

3 i _ +
2R NH, + CS9 ————— R-NH-C-S H3N-R

/

il e + /
R=-NH-C~S" H3N-R + 2R-CHO

— R-N_ - N-R

vl

R

{(Scheme 1)

4
el

2. Synthesis of the 5,5'—Ethylenebis-z,3'—Disubstituted

Derivatives

Reaction of potassium dithiocarbamate with 4 moles of
formaldehyde and 1 mole of ethylene diamine gives the 5,3 -

Zthylenebis-3,3 ' ~disubstituted derivative (Scheme 2) [9].



=\

2R-NHy + 2CS; + 2KOH ———— 2R-NH-

O

-~ SK

=W\

l
2R=NH-C-SK + 4CH,0 +

H2~"CH2‘{”42‘5“42

S\\I/SW rS \fs
R-bL\\//N'—CH2—{”i2'ﬂq\\v/,N'—R

{Scheme 2)

2.2.3. Synthesis of the 3,3'—-Ethylenebis-5,5'-Disubstituted

Derivatives

Dipotassium ethylene bis dithiocarbamate was obtaiﬁed
from the reaction of 1 mole of ethylene diamine, 2 moles of
carbon disulfide and 2 moles of potassium hydrozide. When
dipotassium ethylene bis dithiocarbamate was treated with 4

-
k]

moles of formaldehyde and 2 moles of primary amine, I

Y
=

ethylene bis-5,5'-disubstitude derivatives could be obtained

{Scheme 3) [7.9].

These types of derivatives can be obtained, when the
product from the reaction between isothiocyanate solution in
alcohol and equimolar amount of sodium bisulfide is treated

with formaldehyde and amine chloride or sulphate salts.



H2N—CH2-CH2—NH2 + 2 CSz + 2 KOH

s S
1
KS—C-NH- CHy~CHo~NH-C - 5K

S S
] i
KS*C-NH—CHQ-CHQ-NH—C—SK + 4CH20 +

| 2 R-NH, 7
R_r \Ts S\T/sW

N\/N CHy= CH2-N N-R

(Schems 3)

2.Z2.4, Synthesis of the I3,5-Disubstituted Derivatives

In order to synthesize the compounds which have
different substituents on the third and fifth positions,
primary amine was reacted with carbon disulfide anrnd
potassium hydroxide to afford the potassium dithio-—
carbamate. When this product was reacted with 2 moles of
formaldehyde and 1 mole of different amine hydrochloride,

target compounds were obtained (Scheme 4) [7,8,9,10].



(Scheme 4)

Traber used sodium carbonate as a base instead of KOH

[113.

Different methods can be applied for the synthesis of
3,5-disubstituted-tetrahydro-2H-1,3.5-thiadiazine-2-thione
derivatives. These methods can be divided into two groups.
In the first method the dithiocarbamate is obtained from the-
reaction between solutions of primary amines in different
solvents and carbon disulfide in the presence of alkali
metal salts. When this product ie reacted with formaldehyde
and primary amine, Z,S—diSubstitude derivatives are
obtained. 1In the second method, the product (Scheme %) is
obtained by treating isothiocyanites with egquimolar sodium
bisulfide in alcohol and then reacting it with formaldehyde

and primary amine salts [1Z2].

-1 .::).....



R-N=C=S + NaSH > R-NH-C—-SNa
2 CH0
/
R‘—NHBX
X=CI, HSO,
3 S
Yy,
R—N N-R

(Scheme 5)

In this work, firet method was applied because of
better vyield and soft reaction condition over the second

one.

2.2.5. Aim of the Worlk

The aim of this study is to prepare some derivatives of
F.S9-disubstituted-tetrahydro-2H-1,3,5—thiadiazine-2-thione

{Table 1).

In our work, we have synthesized six new derivatives of
Jy9-disubstituted-tetrahydro-2H-1,3,5—-thiadiazine-2-thione.
B8~Hydroxy—~S—aminomethyl quinoline was used because of its
high fungicidal activity. When the product of 8-hydroxy-5-
acetaminomethyl quinoline, which is obtained Ffrom the

reaction between N,N'-methylene bis acetamide and 8-hydroxy

guinoline, i=s hydrolized, B~-hydroxy—S—aminomethyl quinoline

is isolated which has antifungal activity.

-1~



On the other hand 3,%-derivatives of tetr.ahydro—:'H—
1,3,5thiadiazine-2-thione have aroused interest as
fungucides with special use, particularly in the agriculture
as espil fungucidies, &and these derivatives are known as
potent antiviral, antifungal, antibacterial and nematocide

compounde involved in different composition in drugs.

1t has been decided to combine 8-hydroxy—-5—amino methyl
quinpline and tetrahydro thiadiazine, because of antifungal
activity of 8-hydroxy—-S—aminomethyl guinoline and well known

fungicidal activity of tefrahydrc- thiadiazine.

In the second step of this study, cyclization of
tetrahydro-2H-1,3,5-thiadiazine-2-thione ring has been
planned to be synthesized with different substitutions at
Sth and 3rd positions such as; Tformaldehyde and primary
amine which givees methyl amine, ethyl amine, isopropyl
amine, isopentyl amine, n-butyl amine and cyclochexyl amine
substituents have been placed at 3rd position, and S—methyl-
8-hydroxy—quinecline function at 5th position of parent

compound.

In recent years some scientiste suggested that the 3Erd
and Sth positions at 3 ,5%-disubstituted-tetrahydro-2ZH-1,3,5-
thiadiazine-2-thione hawve an importance on their biological

activities.

Amines are medically and biologically important



compounds, therefore the primary amines were used at the 3rd
position. On the other hand G-amino methyl-8-hydroxy
quinoline has antifungal property. Therefore it was placed

at the Sth position.

TAELE I

J"*CH2 OH

= —CH,
-CZH‘S
~CH(CHy),
—C HZ- C H'Z'"C HZ——C H 3
“4:fﬁ£‘cn4£‘C”ﬁ“«:Ff3é
-CB H]]



I111. THEORY

Z.1. Theory

Hydroxyl aminomethyl quinoline derivatives which were
developed in recent years have been used for the kinds of
antimicrobial drugs and & variety of ueeful antifungal
agents. On the other hand, tetrahydro—2H-1,3,0-thiadiazine-
2-thione derivatives are shown potent antiviral,
antibacterial, insecticide, nematodes and antifungal

activities in different compositions and drugs..

The synthesizes of 8-hydroxy-S-aminomethyl quinoline

could be obtained according to the following method:

Firstly N-N' methylenebis acetamid (13) was synthesized
by the reaction of acetamide with paraformaldehyde in acidic

medium (Scheme 6) [13].

0 0 0 "OH,
N {1 Fr I N !
CHrC_NHf*H_C—+P*_’CHfC_ H—Oﬁ
0
- 0 NH—~C—CH
0 OH, I / 3
CHy~C ~NH—CH, » CHy=C-NH,—~CH,
NH—C—C H3
1)
0
(13)
(Scheme 6)



Then the reaction of 1 mole of N-N'methylene bis acetamid,
1/2 mole of phosporoxychloride and 8-hydroxy guinoline gave

the 8-hydroxy-5S-acetamino methyl quinoline (14) (Scheme 7)

[141.
0 0
/] S|
7 \ ———

CQzNH.-C—CH + /2 POC[3 HZC\",\TL J/ZHPO;gHC (
oo —{—CH e
0 Cl

H+ ‘CH3CN

-Cl

.l
+ HL ENH—C—CH,

{14)

(Scheme 7)

The key step in the preparation of the majority of 8-
hydroxy—-S—aminomethyl guinoline was accomplished readily via
acid-catalyzed, nuclear amidoalkylation of an appropriately
substituted 8-hydroxy—-S-acetaminomethyl quinoline which
after subsequent hydrolysis, afforded the target product

(15) as indicated in scheme 8 [14].

-15~



I
HE~NH-C—CH,

1YHCL
X HO /\/‘
N7 ' N7
OH OH
(13)
(Scheme 8)

Originally we planned to react 8-hydroxy—-S—aminomethyl
guinocline with carbon disulfide and potassium hydroxide to
give dithiocarbamate (146). Afterwards, dithiocarbamate would
react with two moles of formaldehyd; and amino acid to give
3,5—disubstituted—tetrahyydro—EH—l,3,S—thiadiazine—E—thione

derivatives (17) as indicated in scheme 9.

Fut the preparatiaon of 8-hydroxy-S-aminomethyl
quinoline as in free base was not successfull. Because the
free base could not be isolated by making its aqueous

alkaline solution due to its rapid decomposition.

This time, instead of free base hydrochloride salt (18)
was used, however, upon the addition of carbon disulfide and
potassium hydroxide the expected product (16) could not be
obtained probably because of the decomposition of (18) in

the basic medium.

—$ H—



_1ﬂ

CH NH* CHZNH —SK
/j~fcs2+ KOH ., /j
N
OH
(16)
r’s
2CHO/ . .
2 /Amzno acic CHz_N\/N_?H—COOH
P £;§ R
OH (17)
(Scheme 9)
-CHZNH2
N 2HCI
v
OH
(18)
All theese effectes compelled us to obtain

dithiocarbamate from the reaction between a primary amine
and carbon disulfide in potassium hydroxide. The treatment

of the resulting dithiocarbamate with formaldehyde and 8-



hydroxy—5—aminomethyl quinoline hydrochloride yielded 3,5-
disubstituted-tetrahydro-zZH-1,3,5~thiadiazine-2-thione which
bears 8-hydroxy-S~methyl gquinocline at the Sth  position

(Scheme 10).

S
I
RNH,+CS,+ KOH — o RNH—C~—SK
CHNH,

R*NH~§—SK+2CWQ+ //ﬁj'ZHCl _
\N/

OH
Sa 57

(Scheme 10)
R: methyl, ethyl, isopropyl, isopentyl, n-buthyl, cycloheuyl

The synthesis of 3,5-disubstitued-tetrahydro-2H-1,3%,5-

thiadiazine-2-thione derivatives is shown in scheme 11.

In the first step, equimolar amounts of primary amine
was reacted with carbon disulfide in basic medium. The
expected nucleocphilic attack of primary amine to carbon

disulfide gave potassium dithioccarbamate (1%).



In the second step potassium dithiocarbamate acts as =&

nucleophile on formaldehyde to give intermediate (20).

The synthesis of compourd (22) was achieved by using 8-
hydroxy-5-aminomethyl quinocline (21) and formaldehyde in the
third etep. Compound (2Z) was then reacted with compound

(20) in acidic medium to give compound (24).

Finally intramolecular attack of amine nitrogen and
readily loss of water molecule yields tetrahydro-2H-1,3,5~
thiadiazine-Z-thione derivatives (26) through a cyclization

reaction.



(20) CH?NHZC

520

+ H
C HZN HCHZOH HZNHC HZO\
/\ﬁ H+ N
N?

—-20—



(24)

(Scheme 11)
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3.2, Decomposition of Tetrahydro-2H-1,3,5-Thiadiazine

Derivatives

Tetrahydro-2H-1,3,.5-thiadiazine-2-thione derivatives
are decomposed by water or alcohols, particularly at high
temperature or in the presence of acids, iodine, nitrous
acid or mercuric chloride which causes similar breakdown,
dithiocarbamate being formed as well as the three main
degradation products, primary amine, Tormaldehyde, and

carbon disulfide [&].

When cyclization reaction of I, 5-disubstituted-
tetrahydro-2H-1,3,5-thiadiazine-2-thione is performed, the

reaction can also be reversed as a result of hydrolysis. For
this reason some scientists have used suitable solvents such
as pyridine, ethanol and organic solvents instead of water.
All these works are assumed to increase the vyield of
products, however, these methods can be agreed as profitable
only for derivatives which.have same substitutents on third
and fifth position, but not valid for the derivatives with

different substituents on those positions [12,15].

The originally planned compound and the one obtained in
the peresent work, do not contain same substituents at the
third and fifth positions. Therefore water has been selected
and used as the reaction medium. It is observed that the
reaction is more stable at pH values above 6.5. For that
reason pH of the solution has been kept above 6.5 and order

of percent yields of synthesis reactions are given as 42.0%,

A
alal



70.4%, 68.0%, 45.0%, 76.1%, 72.0% for Z-methyl-5-{8-hydroxy-
S-methyl quinocline) tetrahydro~2H-1,3,5~thiadiazine-2=-
thione, F-ethyl-S5~(8B-hydroxy~-S-methyl quincline) tetrahydro-
2H-1,3,5%-thiadiazine-2—-thione, I—-icopropyl—-5—-(8-hydroxy-5-
methyl gquinoline) tetrahydro—-2H-1,3,5-thiadiazine-Z2-thione,
I-n-butyl-5-(8-hydroxy—S~methyl quinoline) tetrahydro-2H-
1,3, 5-thiadiarine-Z-thione, Z-isopentyl-5-(B8-hydroxy-5-
methyl gquinoline) tetrahydro-2H-1,3,5-thiadiazine-2-thione,
3—-cyclohexyl-5-(8-hydroxy—-5-methyl qguinoline) tetrahydro-2zH-

1,Z.5-thiadiazine~-Z-thione, respectively.

The hydrolysis of 3—31kyl—ﬁ-(B—hydfoxy—ﬁ—methyl
quinoline)-tetrahydro-2H-1,3,5-thiadiazine—-2-thione (27)
derivatives in aqueous acid solution is expected to give
formaldehyde, B8-hydroxy-S5-aminomethyl quinocline (2Z8) and
dithiocarbamate (2Z9). The further decomposition of (29)
gives carbon disulfide and primary amine. If dithiocarbamic
acid (29) ie reacted with B—hydrnxy—ﬁ—amin;methyl quinoline
i2B), B-hydroxy—-S—-methyl guinoline ammonium salt of alkyl
dithiocarbamic &acid (Z0) canm be formed. The decomposition
products of {Z0) are alkyl isothiocyanite, 8-hydroxy—-35-
aminomethyl quinclinmne and hydregen sulfide. When alkyl

ispthiocyanite is reacted with 8-hydroxy-5S-aminomethyl

quinoline (28), compound (31) can be obtained (Scheme 1Z).



1

R’—N\/N“‘CH2 OH
(27) \ 2HO

S PH(SB
CHN%‘*R—NH C SH+2CHO

(29)
[;:Iiij //;S+RNH
>

| .
R~NH—-C—S H3N ICHZ

(30)

2
R—N=C=S + @ + HpS
N/

{31) . {Scheme 12)



Wirbach and his coworkers studied the hydrolysis of
these types of compounds. According to them the rate of
decomposition is increased with acidity of the medium with
respect to the basicity of the medium. They found that the
hydrolyeis ot 3,S—disubstituted—tetrahydro—EH—l,3,5—
thiadiazine-2-thione in acidic medium gives RNH2 and R-N=C=8
by the elimination of formaldehyde and hydrogen sulfide.
Furthermore, rections between the decomposition products and

the new compounds formed as & result of these reactions are

illustrated in Schemes 13-18.

R-N SR =—— R - —R
" N\bH b\
Ha
OH

) - +
2 S :

(Scheme 13)

I
=3
e

I



R-N=C=S

+

R—NHy —————

{Scheme 14)

R=NHy + CH50 5 (R=N=CH,)

+

{Scheme 13)

R—NH—-CS—NH—R

3 CH2O + H2S

{Scheme 16)

=
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R"‘NH2 A

R—NH2 +

2 CH40

+

HoS

—_—

-2 Hy0

(Scheme 17)

3 CH,0

+

2 H,S

(Scheme 18)
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IV. EXFERIMENTAL PART
4.1 Apparatus and Material

The compounds in the present work had been identified

by the mentioned instruments below.

Eruker B8O MHz NMR spectrometer and Varian T-60 A 60
MH=z NMR spectrometer was used to take NMR spectra.
Chloroform—d1 and DMS was used as solvent and tetramethyl

eilane as internal standard.

The percentage of C, H, N was detected by using

Hewlett—Packard 185 C, H, N analyzer .

The IR spectra were taken on Philips PU 9700 IR h
spectrophotometer by using potassium bromide disk, sodium

chloride cells and chloroform as solvent.

Shimadzu UV 160 W spectrophotometer was used to take

UV spectra of compounds by using chloroform as solvent.

Melting points of compounds were determined on Reichert

hot stage melting ﬁoint apparatus.

4.2. General Method for the Freparation of Derivatives

-~

-3 - . . .
Z.45%10 mole of primary amine was dissolved in water

-

and stirred with 3.45:10 ~ mole of 207 potassium hydroxide

-

and T.45x%10 - mole of carbon qisulfide was added to the

mixture. Stirring continued approximately 3 hours at room



temperature. When clear rorange solution was obtained
6.90%10 - mole of Z7% formaldehyde was added on  the same
mixture. After stirring for 15 minutes, agueous B-hydroxy-5-

aminomethyl quinoline was added dropwise to the reaction

mixture and was stirred for 1 hour.

4.3, Preparations
4,.Z.1. Synthesis of N-N’'-Methylene bis acetamide

The synthesis of N-N'-Methylene bis acetamide was
accomplished by modifying &a known method [13J. It was
prepared by condensation of ?1 mole of paraformaldehyde anﬁ
2 moles of acetamide. Thus %®.0 g acetamid and 3.2 g
paraformaldehyde were heated 20 hours at 140-30°C and 100
mmHg. The product was recrystallized from ethanol. (8.9 g,
89%4) m.p:195°C (Lit.19%5°C);

'H-NMR (DMS-int TMS):

§(ppm) 3.2 (s,6H,CH.)
.8 (t,EH,CHE)
9.0 (s,2H.NH)

IR (KBr) ) _ : 3230, 3080, 1640 cm |

4.%.2. Synthesis of 8-Hydroxy—S-Acetaminomethyl CGuinoline

The synthesis of 8-hydroxy-S—acetaminomethyl gquinoline
was accomplished by modifying a known method [14] as

follows;

=G
-~



3.5 g B-hydroxy quinoline was added to 4 g bis acetamid
and 2 g PDC]Z. The mixture was stirred with a mechanical
stirrer at &5°C for 2 hours. Then the mixture was
neutralized with sodium carbonate solution and extracted
with chloroform. Chloroform phase was dried with Mg804 and
solvernt was evaporated. The product was recrystallized from

ethanocl (Z.08 g, 40%4). M.p.: 184°C (Lit. 184‘C).

1H-NMR (DMS-int TMS):

Sippm) 2.0 (s43H,CH,)
4.0 (dy1H,NH)
3.9 (d,2H,CH,)

7.2-8.2{m,5H,quinoline)
. M -1
IR (hBr).,Jmax. I3I00, 1640 cm
4.%.3. Synthesis of B-hydroxy-5-Aminomethyl Quinoline

hydrochloride

8-Hydroxy—-5S—aminomethyl guirncline hydrochloride was
obtained from the hydrolysis of 8-hydroxy-S—acetaminomethyl
quirneoline in concentrated HC1 by refluxing periodically.
m.p.t > ZI60°C.
'H-NMR (CDC1~int TMS):
. Stppm) 4.75  (5,2H,CH,)
Ha 9.0-9.3 (d.1H,aromatic CH)
Hb 7.3~7.4 ({(d.lH,aromatic CH)
HC 9.4-9.7 (d.,1H,aromatic CH)
He 8.1-8.4 (d.,lH,aromatic CH)
Hf 7.8-8.1 (t,iH,aromatic CH)
IR (KBr):.Jma”: 3480-7420 (broad), I030-2830 cm_l(broad)

7/t



4.2.4. Z-Methyl-5-(B-hydroxy—-5-methyl quinoline) Tetrahydro-

2H-1,3,5-Thiadiazine~-2Z-Thione

The compnuna was obtained as mentioned in general
method and crystallized from chloroform: petroleum ether.
Yield: 42%, m.p.: 77°C.

'H-NMR (CDC1.-int TMS)

Stppm): 3.38 (£,3H,CHy)
4.24 (E,EH,CHE—quinnline)
4,370 (=,2H,thiadiazine 6—CH2)
4.38 (s.2H,thiadiazine 4-CH.;)
7-9 (m,SH,quinoline)
IR (KEr) \)ma:.:’ T400, 2875, 15680, 1500 cm Y
uv (EHC1.) Amaxg 245.8 nm (log € :3.698),

-

291.0 nm (log € :3.269)

4.3.3. 3JI-Ethyl-5—(8-hydroxy—5-methyl quinoline) Tetrahydro-—-

2H-1,3,5%Thiadiazine-2-Thione

‘The compound was prepared according to the general
method and crystallized from chloroform: petroleum ether.
Yield: 70.4%, m.p.: 98°C.

YH-NMR (CDC1_-int TMS) :

S (ppm): 27 (t,3H,CH;~CH,)
4,11 (m,EH,CHZ-CHz)
4.27 (d.4H,thiadiazine 4 and 6—CH.,)
4,322 (5,2H,CH2-quinoline)

7-9 (m,SH,guincoline)



IR (KBr) ) _ @ I300, 2680, 1580, 1500 em 1
LY (CHC1) 3, ¢ 248.1 nm (1og€=3.69%),

290.2 nm (1og€=2.982)

4,3.6. 3~1sopropyl-5—(B8-hydroxy—-S—methyl quinoline)tetrahydro-

2H-1,.,3,5-thiadiazine-2-thione

The compound was obtained according to the method

mentioned above and crystallized from ether: petroleum ether.

Yield: 68.25%, m.p.: 78°C.

1H—NHR (CDPC1_—int TMS) :

' § (ppm) : .20 (d,6H,2CH )
4.20 (d,4H,thiadiazine 4 and & CHE)
4.40 (S,EH,CHE—quinoline)
4.5-5 (m,1H,CH(CH.),;)
7-9 (m,SH,quinoline)
IR (KBr) ) _ @ 3300, 2880, 1580, 1500 em L
UV (CHC1,) 3 _.: 246.6 nm {1og€=3.550),

291.0 nm (logé=2.846)

4.2.7. F-n-butyl-8—(8-hydroxy-5—methyl guinoline)tetrahydro-

ZH-1,.3,5%-thiadiazine-Z-thione

The compound was obtained as described and washed with

ether. Yield: 45.00%, m.p.: 93°C.

lH-NMR (CDCl_-int TMS) :

S (ppm): 0.90 (d,3H,CH,)
1.50 (m,2H, CH,—CH_,-CH,—CH_—)

O—

)
natal



.60 (m,ZH,EgszHQ—N)
4.10 (t,QH,CHZ—N)
4.40 (s,4H,thiadiazine—4 and CHE_
guinoline)
$5.00 (=,2H,thiadiazine 4—CH2)
7-9 {(m,SH.,quincline)
IR (KEr) -Jmaxz 300, 288B0, 1580, 1500 cm—1
UV (CHC1,) 3 _.: 246.9 nm (log€=3.8Z21),

£

290.3 nm {(log€=3.433)

4.3.8. 3-lsopentyl-5—(B-hydroxy-S-methyl quincline)tetrahydro~

ZH-1,3,5%-thiadiazine~Z-thione

The compound was obtained as before and crystallized

from chloroform; petroleum ether. Yield: 76.10%Z, m.p.: 78°C.

'H-NMR (CDC1_-int TMS) :
Stppm): 0.90 (d,6H,2CH.)
1.50 (m,2H, ~£H-CH_~CH_~)
.00 (m_.1H,-cmcH;;).
3.90 (m,2H,CH,~N)
4,20 (E,EH,CHz—quinnline)
4.40 (s,4H,thiadiazine 4-and & CH,)
7-9 {m,SH,guinpoline)
IR (KBr) ) _ s 3300, 2880, 1580, 1500 cm 1
WY (CHC1.) ), ¢ 247.1 nm (1og€=3.924),

291.4 nm (log€=3.386)



4.3.9. 3-Cyclohexyl-3~(B-hydroxy—-5-methyl quinoline)tetrahydro-

2H-1,3,5-thiadiazine-2-thione

The compound was obtained according to the general
preparation method and crsytallization Ffrom chloroform:

petroleum ether. Yield: 72%, m.p.: 75°C.

1H-—NMR (CDC1-int TMS) =

§ippm): 1-2  (m,10H,cyclohexyl)

4.10 (s,Z2H, CHE—quinoline)
4.40 {my1H,CH—cyclohexyl)
4.70 (S,ZH,thiadiazine‘b—CHz)
5,00 (s,2H,thiadiazine—4—CH2)
7-9 (m,SH,quinoline)

IR (KEr) ‘)max= 3300, 2880, 1580, 1480 em !

uv (CHCl._,') Amasx® 246.9 nm (1096=3.BB7),

-t

281.4 nm (log€=3.28&6)



V. RESULTS AND DISCUSSION

Alkali salts of dithiocarbamic acid were obtained by
the reaction between six different primary amines, CS2 and
KOH. Then formaldehyde and B—hydroxy—ﬁ—am;nomethyl quinoline
was added to the salts. After that, six new 3JI-amine-5-(8-
hydroxy-5-methyl quinocline)-tetrahydro-2H-1,3,5-thiadiazine-

Z2—thione derivatives were obtained (Scheme 19)

S
i «

RNHy+CS,+ KOH — o RNH—C—SK

R—NH—?—SK+2CHZO+

"CH?-CHZ—C HZ—C H3
_{%&%1

(Scheme 19)

e



As already been mentioned, originally 3—-(8-hydroxy—-5—-
methyl quinoline)-53-[a—-(substitute)—-carboxy methyl]l-tetra-
hydro-2H-1,3,5-thiadiazine—-2- thione compounds were planned
to be synthesized by the reaction of 8-hydroxy—-5S—amino
methyl quinoline dithiocarbamate potassium salts with
formaldehyde and different amino acids. Whereas, 8-hydroxy-—
S—aminomethyl quinoline dithiocarbamate potassium salts were
obtained by the addition of carbon disulfide and potassium
hydroxide into 8-hydroxy—-S—-amino methyl guinoline.
Unfortunately, this proposed synthesis failed due to the
rapid decomposition of 8-hydroxy-S—amino méthyl guinoline in
the basic medium. For this reason a minor modification was
made on the target compound, and planned to synthesize
compound (&). There are two main differences between these
two compounds (compound 6,17). The B8-hydroxy—5S—amino methyl
guinoline group, expected to appear at the third position in
the desired product, was found at the fifth position in the
resultant product and instead, an alkyl group was attached
to the amine at the third position. The a—{substitute)
carboxymethyl group in the original structure was not

considered at all.

The importance of substituents at third and Ffifth
positions on 3.9—disubtituted-tetrahydro—-2H-1,3,5-thia
diazine-z—thione derivatives was pointed out regarding to
their activities. Therefore primary amines were used at the
third position and because of antifungal effect, 8-hydroxy-

S—amino methyl quinoline was used at the fifth position.



The spectrum of the 3,5-disubtituted-tetrahydro-2H-
1,3,5thiadiazine-2-thione derivatives giwve two electro
static absorption peaks at 250 nm and 290 nm, Carbon sulfide
double bond and unpaired electrons on nitrogen atom or
unpaired electrons on sulfur atom have shown nw-n¥ and n—m¥k

transitions {17].

In +the spectrophotometric studies maximum absorption
peaks may be changed depending on the substituents attached
to the third and fifth positions. Consequently, there were
slight changes in experimental and theoretical values., UV
absorbance was found between 242 and 255 nm instead of 250

nm, and between 283 and 292 nm instead of 270 nm.

The observation of MMR spectra of these compoundzs have
shown that hydrogen atoms possess the desired chemical shift
and integral valwves in the structure. Thése data are in good
agreement with those reported in literature for tetrahydro-

ZH-1,3,5~thiadiazine~2-thione ring.

The protons at the sixth position of tetrahydro-2H-
1,3,ﬁ—th;adiazine—z—thione ring appear as a singlet at
approximately 4.2-4.7 ppm, however, it has been reported
that the protons at the fourth position may as well appear
at the same ppm range. For some derivatives of that ring CH2
protons at the 4th position have been observed a éinglet at
4.4-5_.1 ppm whereas for others they have appeared as

doublets in favor of AB system due to paramagnetic and

diamagnetic shift of 0.2 ppm. Semichair conformation,

4



tautomerism of tetrahydro-ZH-1,3,5-thiadiazine-2-thione ring
and the presence of magnetic anisotropy are all good

evidence for the observations explained above.

2.5

_°
-

N

WS\R

The peak of the CH, proton which is between the N(S’

and the quiroline ring give a singlet peak at 4.3-4.6 ppm,
8-hydroxy quinolinmne give multiplet peaks at 7-92 ppm. . These
multiplet peaks come from the different position of the

compound such as;

Feak (ppm) (CHE) group
d 8.4-8.5 a
—CH, d.d 7.2-7.47 b
? /‘ﬁ; d 8.7-8.8 c
e N d 7.47-7.5 e
OH d 7.44-7.47 f



In IR spectra OH group is observed in between I300-3F200

cm-l, CH in between 3000-2800 cm_l, C=C in between 1580-1600

em !, C=8 in between 1520-1480 cm 1. These results are
consistent with the data found in the literature for

structurally similar compounds.
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AFPENDIX

THE NMR AND IR SPECTRUM OF SUBSTANCES
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