CHAPTER I

INTRODUCTION NG 3

of Z-aminn—-z—thiaz-v 541 "e ' W N
l.1.1 /: ol of S-(Z-aminoethyl) isothiourea 1

which was dependent®on I d, tim

i)
NH, S -CH
2; Z 1 2 + .IEH
c s 4
“”\ > 7
HN HHZ c
i
1 Sy

i¥

1.1.2 TJIG reaction of e th:ar 2-chlorcethylamine hydrochloride

o e BRI NHARF
M‘&ﬁfmwﬁ weha

“Hz

1.1.3 The reaction of thiourea with oxazolid-2-one 2 in

the presence of acid e.g., HCL, p-HaCGHﬁSG:iH and HBrtzm.



0 m H+
ﬂ-<Yj + HZH-C_HHZ lIJEiZ--#.‘;'.I-l2

S\ &H

- C
i
2
= Ibl'lil.2
l.1.4 The reactio -bromoethylthiourea with caustic soda
aulutim(lg'zl}.

(22) or 2

1.1.5 gl on cystamine 3

aminoethanethiosulfuric, n ig rf‘ T

(12 -cu > ¥ e HN-CH,~CH,~5-50 1

4

ﬂ u"ﬂa Qﬂﬂ%@ﬂoﬂ{}mﬂ ‘}nd 2-alkyl-2-thiazo-

lines has ‘hBBn classified intgy three ca Griea{zm

AW AIATAHIBAITY Y Bherie e

with 2-amimathm thiol (Hzﬂ—CHE—CHZ—SH] 0
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B) dehydration of N-acyl-Z-aminoethane thiols {R—G-NH-EHZ—
s

CHZ-SH) or N-thiocacyl-2-aminoethanols (R-E-NH—CHE-GHZ-GH}.

C) condensation of thioamides or iminothiazoles [R-{W}SH}
with 1, 2-dihalides (]{-CHZ—Cﬂz—X} or 2-haloethylamines CHEH-—CHZ—CHZ-KJ
where R and R = alkyl, aryl or H and X = Br or Cl.
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However, the careful repetition of this reaction either at 0-4°C or at

reflux temperature, gave 2-phenylthiureido-2-thiazoline _}'_{23_3:')_
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1.2.3 under hydrolysis resulted in the formation of 2-mer-

(23,32)
captoethylurea 8 E
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1.2.4 with? y al fo /)&H found that 2Z-amino-2-thia-

zoline was not a powernfinl Com ? wh Ca, Mg, Mn, Ni, Cu and Zn

ron donor involwving in the

~thiazoline

1.3.1 ‘ -Aminn—-2—-thiazaline as well

as its salts, in inje Bave been used for the treatment

of neoplastic diseaset ' ments on humans showed complete

remission in certain 5T sy tems The metal complexing proporties

of }'-‘_‘_-—- & hydroch. th _\:" Caz+, H:l.2+, l-ln2+, Eu2+
and Zn2+ have alanﬁeen Y’ o i wand” rep "; ted to be a new type of

anticancer ﬂgentuﬁ}
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and imrganic salts of 2-aminbthiazolingswere syntheglzed as potential
prataa‘ngta ms mum &gyﬂ Hlﬂcasﬂnic salts tested,
such aaqz—aminuthiazuline adipate, succinate, cinnamate, nicotinate, were
less toxic than inorganic saltsﬁn. 2-Aminothiazoline was found to be a
metabolite of 5-(2-aminocethyl) isothiouronium bromide hydrchrumideiaa’ag) 5
and a precursor for the preparation of mercaptoethylguanidine. It is
interesting to note that mercaptoethylguanidine which was the starting
material for the preparation of 2-amino-2-thiazoline in our investigationm,

has also been reported to be protective against ionizing radiatiurn{}ﬂ.



1t was believed that those mercaptoalkylguanidines which were capable of

forming five and six membered cyclic intermediates will be the most active

(11)

protective agents . However, a more recent report argued that the
radioprotective activity was not necessarily related to the formation of
(38)

mercaptoalkylguanidines . No significant transfomation into mercapto-

n of 2-amino-2-thiazoline in mice{4uj

alkylureas was found in the

ties of its derivatives and

analogues have been ratures as antiradiation
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agents , and antil

rally speaking the thiazole,

isothiazole, thiazol = <.-x\condenaed on several posi-

tions of the aterﬂvd: ieat interest due to the

physiological propert

1.3.3 analgesic and antipyretic

agents, Thiaznlinnbutaznn a5 testec and found to be the only one, among
the six substitutd  salts bugdzone, more active as an

antiinflammatory j ér Wt/less toxic and less ulcero-
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2. A Review on Aliphatic primary amides

2.1 Chemical Synthesis of Aliphatic primary amides

There are several ways to make aliphatic primary amides.
2.1.1 The hydrolysis of N=-(2-N-nitrosohydroxylamino-3-

methylbutyl) octanamide 9, produced one of the aliphatic primary amides

0
I
2.1.2 : :tidi 08 cidick des with dry gaseous ammo-
nia in anhydrous ben : I Fwticht 1e Bg e al way to make the B-series

ﬂlﬂ ﬁ;ﬁﬂﬁﬁ wm ﬂ?m with chloroacetyl-

isocyanate. The initially iaalated pruduct is the :l.mide 10. Hydrolytic

g AN AL ELOUC RO —

amides. 9Experimental procedures for each of these transformations are

as follows {55}:
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RMgB + R-C-NH-C-CH,~C1 — R-C-NH
- 2+H50 2 2




2.1.4 The hydration of nitriles with Ni as a catalyst. It
is notably important that the hydration of nitriles is effected in water
without any acid, alkali or hydrogen peroxide and that it is generally

stopped at the amide stag&wﬁ}.

reaction mixture of suld ammonium polysulfide at

165-170°C which is caafedaiifferdat| reaarion’ -

o}
]
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2.1.6 The Mepyduation he ‘ammonium salt of the cor—-
responding acids, which ,ﬁ’;ﬁ,, Ha ‘ reactiuumz).
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to be a hasa-catalyzad dehydragion of thg.aldoximes tg the corresponding
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acids. This sequence is borne out by the detection of both the nitrile

and the amide as intermediates in those cases where the reaction was

incomplete (63) .
' 0
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2,1.8 The reaction of nitriles and formic acid. Aliphatic

primary amides and CO were obtained from nitriles by treating with an

equivalent amount of HCﬂzﬂ(E&_ﬁﬁ}.
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R-C=N + HCOOH —+ R.-C-H'Hz + CO

2.1.9 The "2 her cyclic oximes in iso-pro-

pa::ml(ﬁn or a mixtur@™EF FSins 3 L=dECfTe, tert-butanol and acetana{f'a]
gave, among other prog lesire hatic primary amides.

o
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nium permanganate. a e oxidation was less selective in the case of
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2.1.11 The formation of aliphatic primary amides from hydra-

zides by using copper (II) t'.'.l'tl«:u:'i.u:he"I:?mI or activated Raney ninkel( l}

v THF:CuCl, :pyridine(1:5:5)-Ny¢ |
R-C-NH-NH 2. - R-C-
2 or Raney nickel -NH,+ BEG-NR,
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2.1.12 The ammonolysis of esterst?z'?3}_

4] 0]
n

" - Lz -
R—-C-0-R + H'EB—" R—C—HHE + R OH

2.1.13 The reduction of acylguanidina_ll(?ﬁ).

115 715 2

2.1.14 briversis carboxylic acids. Carboxylic
acids can be conver n 38y abiors ¢y through their acid
chlorides or acid anh ia(?S‘?ﬁ). However, in

industry amides dre of the ammonium salts of carboxylic

acida(?jl. Other conve acids into their corresponding

amides have been Tehorted-by- séb—teactionwitt ammonia in the presence

of transition metal}lnn-? 2 ‘F pyridine(?g), thinurea(?g),
(80)

HEH—SQ H . In add*tiun furmﬂti f amides from the reaction of cyana-

i B NGNS A G rrrcd
ammnmumimmaﬂ
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NH_-C-NH

2 H,N-S0_H

i HE gs HyN-504

0 0 0
] o—xvlene i L]
3(R-C~) 0 + HN-CN ——L SR8, R-C-NH, + (R-C-) NH
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2.1.15 The catalytic carbonylation of aliphatic amines in
the presence of nickel and cobalt halides. The catalytic carbonylation
of EtZHH, Etjﬂ, BuHHz, iso-Bu,NH, amylamine, and hexylamine was studied.
The main product at 220-260°C was the formyl derivative of the corresponding
amine. H112 was found to be a more effective catalyst than Hiﬂlz and

iodine. During this process, olefins were formed which gave amides of

carboxylic acid with NH

2.1.16 ogfied reds A aliphatic amides have been

¥ >
described such as elimis ;‘;-_--.- & m fltroketones by heating with
HCOEH {1}33}, reaction nf =tone with HH3, and either a
primary or sacon«;; 60-13 2 s reaction of aldehydes and

hf

tgf. m P
alcohols with HR3 =
ll v'

Mﬂﬁ%%‘?ﬂﬂwm
VAN IUNMINGAY

-C-EHZ-HGZ + NH {1 2 amine}-——+ R-C-HH aie i (2)

(85)
204+ 30,0 (3)

0 0
" MeNH ] g
R-C-H, R-CH.,-OH

Tae MM, ]
2 Hizﬂj.ﬂzﬂ * R C'NHZ‘R_G_HE"HE 8 e e e oE {3)
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2.2 Chemical reactions of aliphatic primary amides

2.2.1 Ureas formations. Reaction of aliphatic primary amides

with aromatic isocyanates in refluxing xylene, generally with in 1 hr.

forms crystalline acylaryl ureas E(BﬁJ .

Q o 0
Il v RENdD;

2.2.2 "o apfaubddants . \I #'speaking an amide can undergo
rearrangements such & s 4 & when treated with lead
tetraacetate in ace dcid mixture in the presence

mides 13 and N,N-dialkylureas

of pyridine, producefl = :
\ 87)

14, with one carbon

CH. - {GH -NH—G ~NH- (CH

ﬂuaawswswbwﬁs
Q) QTR TR S o con

mates 159is easily accomplished under mild conditionms

) _-CH

2’n 3

ﬂ 0
CHSGH

l
B- G—“H W R-N=C=0) ———— R"'NH"G'G'EHa

15

These reactions were carried out by means of a Hofmann

rearrangement on each amide.



13

In addition, aliphatic and eycloaliphatic amides can

be converted to isocyanates by phase transfer catalysis with alkali hypo-

bromites and quaternmary salts{gl}.

0

] RT

4 Stirred

+ Br, NaOH, CH,Cl,, Bu#ﬂ HSO,

5 Me {cnzj 5H-G-0

2.2.3 Hyduglyste 6o abdiefagboth acidic and basic conditions.
It is well known that & primary 2 id CeEmpe ydrolyzed to its corres-

ponding acids

2.2.4 Reductions de can be reduced to form an amine

and other prnducg}__ ;;;,ytic reductions.

ns several procedures

|

have been reported such as:

followed by Flu ﬂTﬂﬂﬁwmﬂﬁmmdiﬂg nitriles
RN T 1ANYA Y

-—"" R-CN + H,0

2

R-CN + 2H R- ~-NH
N E_+ GHI 2

- treating N-chlorcamides with alkali and akali earth

hydraxidas(gﬁ’gs}.

0 ﬂ

| Cl NaOH
R-C- HEE'"EE$+ R-G-HHEI'—————+ RFGBZ-HH



L&

- and reduction of amides with titanium (IV)

chloride, sodium brumide{gﬁ}.
0
R-E-NH catalysts . o
2 ' 2R
R
Under thé\e Hl'll/ gtic reduction, a new eletrochemical
method for the selectiye Pedietion ofeaphatic amides to aldehydes or

(97,98

alcohols have been demgs ng mechanism was proposed

=*Froton source

ﬂuﬂ’lﬁ(lﬁ%%ﬁm
ammmmumfmmaﬂ

| u
— ke reduction

R—C-HR.E . — o R CHEGH
I

I
H H

path B R—G—NRZ

2.2.5 Oxidations. Direct oxidation of amides to lactones

have been descrihedwg].
i Na,§_.0_,-CuCl and ,(1
In i % L lﬂ 0
R-CH E-GH 9~ CH 2-!',‘--1*&12 R-CH 2 0 =3 0

(B = Me. FC)
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2.2.6 Photochemical reactions. Photochlorination of certain

amides have been reported as follows:

0
I
HE(GHE}nF_HH

2
Me Me

B84% sto 4 (He CH) Hcl or Cl=N

Me Me

tive chlorination of amides

and minor amounts of produdtsniarnae na¥ed at other positions 1%,

series of amides were also

carried out by .;‘;————-—___ff

ducts from the reaction
in dioxane and hexane. : LUE '; were suggested with

i
W
equation (4) as a majer.s re&cticmum)

ﬂuﬂ?ﬁﬂmﬂﬁ’l L, o
awwmmwam&mm

(5)
hw “wH
R Cﬂﬂﬂz—r 'Hﬂz + RCO- m RCHO (6)
hw
R Eﬂﬂﬂz—" RI‘TH2 + CO (7

2.2.7 Conversion to nitriles. Aliphatic primary amides

undergo transformation into their corresponding nitriles by reacting with

HZHSGSH at 180-220 C(mz], and also by chromatography on phosphoric acid

609511
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treated prolyester columns. They were quantitatively converted to

nitrilestlng}.

2.3 The Activities and Applications of Amides and Their Derivatives

2.3.1 As enzyme substrates. Hexanamide and heptanamide

have been reported as the best substrates for a chick embryo liver amidase.

““hprter or longer chain lengths of
&ar‘hon atom were poor substrates
o —

were not hydrolyzed. Hydro-

the alkyl group.
and those branched a
lysis of both straight- dés was inhibited to varying
extents by bia—[ it rophen ;.'ni 1ate «“ . Branched-chain amides,
while poor substratés of ghe 7 ?:) Were hydrolyzed solely by a BNPP-
sensitive enzyme. K ;e \ ]':;ﬁ‘y;~ﬂ fhain amides were hydrolyzed by

a BNPP-sensitive and

2.3.2 As en A series of amides were tested

as inhibitors of Jb gnfl” ethanol metabolism in
rat and horse. T V --‘" substrate, fatty acid

3)
-4 and that increasing the

‘:::::“::::;@ﬂﬁ‘imm b111:i011 M
ARTA YT UN TN R <o

amides afid N-polar substituted amides with straight hydrocarbon chains
(84,107,108)

amides inhibited u.menzymes oI tvely - L0

of 8-14 carbon atoms were among the more effective foam-stabilizers
These effectiveness increased in the order 1) primary alcohols,

2) glyceral ethers, 3) sulfolanyl ethers, 4) amides and 5) N-polar
substituted amides. This order is in general, the order of increasing
surface activity and ecritical micelle concentration depressing

activity{lug}.
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2.3.4 As antimicrobial agents. Several derivatives of

amide have been tested as antimicrobial agentsum}

s including 10-hende-
cenoic acid and its amide were tested on antimicrobial activities and

found that they were weakly bacteriostatic but had a strong fungistatic

action on various fungi pathogenic to plants and m{lil)_ Other aliphatic
and aromatic amides were found,t @ active in both fungicidea“'lz:l, and
baﬁtericidea{lla} ; 3e ' Ck fudfated amides were also active
against Candida albicans - ‘th@nium chloride derivative of

5-~ = 1.' :-'.‘-‘n By
long chain fatty ac i , active in the emulsifying,

dispersion, and antimi all k “ ~\\ that they were similar

\ , some nitropyridinecarbox-

far.'.l:ive for the treatment

2.3.5 As gr ‘“?f-- 5. 1A large number of antistatic
amides, among other comoun ¢ } ed in polyethylene and found to be

effective in antist ng made from the condensa-

tion of ethylene -y:.?: amides were also found to

improve antistatic operties

P4 Hﬁ%‘ﬂﬂ%ﬁ il A

with ClD-lS mm found to be strong namatgidas :

A MR bl di) g NEAAY s o o

168 amidea most of them aliphatic diamides were prepared and studied for
their lipid lowering activitiea{IZQJ.

2.3.8 As surface coating agents. Some of the aliphatic

amides were used as surface coating agents in order to improve the proper-

“‘21’123}, coefficient of frintinn{lzg} corrosion

ties of glass fibers »
{8#,139}'

and rust on metal surface
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2.3.9 As catalysts for olefin polymerization. Certain
amides such as HEDHHEE, AcHth, N-tert-butylbenzamide, N-benzylacetamide,
or n-heptanamide were used as one of the three-component alkyl aluminium

halide catalysts for olefin pnlymerizatinn(131"135),

2.3.10 As thermosensitive substances. Certain long chain

aliphatic amides were used ir\3u(-r ture indicator as the thermosensitive

substance such as CBFT=W_=TT ,"E4h{?v Lgristamide, and caprylamide were
used for indicating 947™®" 3 afe Ecti‘,ﬂytlaﬁ}‘

2.3.11 Further to the applica-

tions already mentig lelamides have been used for

other purposes such 2 glycerides in rats{13?},

% | antidandruff agants{13a},

(139)

waterproofing agents

and improving the meth of acylureas

AULINENINYINT
PRIANTUAMINYAE
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3. A Review on N,H:Diacyl-cystaminea

To the best of my knowledge there is no such compounds as N,H:

diacyl-cystamines, with the acyl group as big as heptanoyl have been

(140,141)

reported, with their properties, in the literatures . Only a

few smaller ones have been made by Kuhn and Quadbenk{lﬁﬁj, and also by

(L41)

Endo and his coworkers &8 of N-acyl-2-mercaptoethylamines

was reported by Foye & '143), but they did not undergo

further the prncEHs 0 evertheless, a review on

\\\::: ng aspects:

ercaptans are easily oxidized

\- e most common 'l:esﬂgaezr.u:(:l'f“!p‘.I .

5=-R

general disulfides h
3.1 Chemig

= A £

to disulfides by

: sogpgive the disulfides such as
sulfinie acid{lk?ﬁﬂ; : .f?‘
J
4]
‘}I-SH + R-E-GH—-—- R-5-5-R + H 0

— mﬂum N EJ‘ NINYINT
AW FENTRIEHATH B G4

even tha oxygen in the air oxidizes mercaptans on standing, if a small

amount of base is present(lﬁa}.

3.1.2 Autoxidation of N-acetyl-cysteamine. N-Acetyl-cys-
(140)

teamine undergoes autoxidation to form the corresponding disulfide

i 8 "
0 n
CH S—G—HH—CHE—CH Z—SH—-— CH E-G-NE—EHE-CHE-S-S-CH 2—DHE-I.*I'[-I-IIZ-I:H3
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3.1.3 Unsymmetrical disulfides. Unsymmetrical disulfides can
be prepared by treatment of a mercaptan with diethylazodicarboxylate to
give an adduct, to which another mercaptan is then added, producing the

disulfidesclﬁﬁ}.

-
R-SH + EtO-CaNE it ﬂ. R=§=S=R

6

In addition a mixture naymmetrical disulfides has

been made from the reacgior i%_,ﬁ@{ BT mercaptans as shown

CH } -CH -CH = (HS-Z)

--CH2

2

‘J - D=3

AUEa ﬁawawnﬁ
ammmmmmmaﬂ

3.1.4 Oxidation of S-(2-aminocethyl) isothiouronium bromide
hydrobromide. S-(2-Aminoethyl) isothiuronium bromide hydrobromide was
oxidized by hydrogen peroxide in concentrated ammonia water to afford

2-guanidinoethyl disulfide dihydrobromide D,

i N, B N
9 A 5 Br EHZ Br

+ 1] - 0 Il
HBH-GEE-CEE—S—C—NHE-EBr - H2N—C-NE—ﬂHz—CEE-E-S-GHE-CEE—NH—C—NH2
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3.1.5 Treatment of alkyl halides with disulfides ions.

Disulfides can be prepared by treatment of alkyl halides with disulfide

ions (144) .
2R-X + 522'—> R-S-S-R + 2X
3.1.6 Reaction of , Disulfides can also be
made by the reaction of Bu a v‘::iiifid solution of iodide, thio-
cyanate ion or thiou s Or | ‘ 18 -Or- treatment with hydrogen-
parnxide{lhﬁ}.

ey s 7 vsis of a disulfides by
f‘ﬂ‘h. ‘J #

sulfuryl chloride in acetit ”“*‘;» bsequent treatment with water,

6)

produced the aliphaticefhiSsalfonat e .
Yy R
R-5-58-R + l"-‘-' RSC1 + AcCl + HC1 + 250

i uj .

oo ﬂ“ﬁﬂ%ﬂﬁfﬁmﬁf"
ANAANAI UAINEQRY o e

affords l:he:l.': sulfinic 17 and sulfonic 18 acids‘!47),

A

0 - -
R-5-5-R—— 'R.SII!'2 + R.Sl‘.:l‘3

U 18

The formation of hypotaurine (2-aminoethanesufinic

acid) from cystamine is one of the example‘in the oxidation of

disulfides (148)
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+ ++ o + +
(HHH_GHE_GHZ_S_} 2 + Hg + Cl — Ejﬂ—mz—CHESGZH + HBHL‘HEEHEEHECI
3.2.3 Reaction with cyanide ion. In the reaction of HCN
with cystine disproportionation of the 5-5 linkage takes place with the

formation of thiocyano amino acid 19 and cyuteine“‘g).

n
-CH (HH )-c-mt

3.2.#"—5 frydation , --fi esters., Ketones and

esters (including 1 ‘\ \ ~ ted in the a-position by conver-—

sion to the enolate ibn @ith.a base ch :,‘ lithium N-isopropyleyclohexyl-

f“;é’ o
amide and treatment of thif with 3 : : 1,_1&{1“0.

e ————r——— b

ﬂ*‘lﬂ NS *J"'Htﬁ“’] Py s

formed on t:re t of primarjr‘aliph,atiﬂ amines with cu and a disulfide

& t‘**ﬂ%’ia*%ﬂ’?ﬂmqﬂﬂmﬂﬁ d

il
R-5-5-R + BHH, + CO -—-—'-r R=NH=-C=SR

2
20

3.2.6 Reaction with boranes. Reaction of trialkylborans

with disulfides resulted a formation of unsymmetrical Bulfidez;““'}.
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R,B + R-S-S-R —“——— R-S-R '+ R,~B-5-R

3.2.7 Conversion to alkenes with KOH. Disulfides can be

eliminated to form alkenes when heated with KOH in polar aprotic

solvent (144) :
Ahd o OH™ 2 2-
RCHZ-Cﬂz—S-S ) EGHZ CH-R + sz
3.2.8 'to mercaptans., Disulfides
can be reduced to mercap by |mi] hu ing agent such as zinc and
dilute acid or Ph.P ‘ g T lonCan also be accomplished

Hy ¢ '. é
(1449 ’l'éﬁ

rization as follow

3.2.9 Eume of the H-—acyl—?.-marcaptoachylamines and disul-

i b 318 49 ?Wﬁl‘ﬂﬂ‘?‘“?J’;“J‘:éﬁ?f“ml

mechanism hasibeen proposed tn form a mixed disulfide

awwmnmummmaﬂ
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