CHAPTER III

RESULTS AND DISCUSSION

The thermal reaction of MN,& 2-mercaptoethylguanidine

hydrochlorides were studicd™unde; ﬁanditinna (see Table II).

While chemical trm:

heating above 160° rej e ' tnd Forr AN \ three major products
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(A-, B- and C-seriés gfmpbuhds Lofigar bheating times and higher tempera-

tures resulted in tHe and decomposition, parti-
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2. Separation and Purification of Majyor Prodiets

According t q: _ on, o e thermal reaction
of N,E-dﬂcrﬁ-ﬂﬂiﬁﬂ%miﬁis, this thermal
reaction | three o ﬁi t 16;71 nd ies compounds
in the%’ﬁj ﬁe{ﬁfﬁ: Hﬁﬁ o'h B:l[ Emim (Art.

1092, Merck) as absorbent and a mixed solvent of 80% hexane and 20%
acetone as eluent. This means that the A-series compound appeared to be
the most polar compound. While the C-series compounds would be the least.
It is interesting to note that the Re of the A-series compound was

unchanged from 0.04 no matter which starting materials were used but the

Rf values of B- and C-series compounds were varied and quite close to each
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other as their ranges appeared to be 0.46-0.64 and 0.61-0,74 respectively.
The separation of these three major products was carried out by taking
advantage of their different polarities. The A-series compound was
precipitated out from the reaction mixture by the addition of acetone

and recrystallized from a mixed solvent of methanol and acetone. However,

it was unable to separate the of ef jtwo major products in the same manner

but they were successfully done bs/fef; column chromatography using

alumina (Art. 1076, lNetckdwas hsﬁd hexane-acetone mixture as

an eluent. The de 3eps

of the B- and C-seriesfcadn

e shown in Table VII. Each
hy recrystallization from

a mixed solvent of hess

3. Structural Elucids line hydrochloride

(A-series compount

As mentioned above the thern

eaction of N,5-diacyl-2-mercapto—
i

ethylguanidine hydxoc .} for all the products

in this series. @it ‘f each experiment were

varied from 19&—2!3& both NMR and IR apectlm showed no differences

from each ot ﬁj‘ f ture with other A-
compound in ﬁu ﬂaﬁ Miﬁl lemental analysis and
mass ﬁ Piﬁ W 11 the thermal
reactiﬂeﬁﬁ §Z1 ime m;r W j] }J:philic and

hygroscopic and proved to be a hydrochloride salt by the fact that it
liberated an acidic gas upon heating and chlorine was found by both
elemental analysis and by the Beilstein Test. Elemental analysis revealed

the molecular formula to be CSH?NESGI The 1H NMR spectrum showed an

example of an 5232 coupling system for the Efl_z-s— and G_gl_z—H—, There was

also a broad peak at §9.76 with an integration of two protons indicating
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the presence of an Hﬂz group. The number of carbon atoms in the molecule

3¢ oR at 172.73, 48.38,

was confirmed by the appearance of 3 peaks in the
30.83 ppm. Two of the three carbon atoms were clearly methylene carbons

next to a hetercatom. The peak at 172,73 ppm could be due to C=0

or C=N. The presence of a double band was confirmed by UV absorption

at 240.5 nm. Since their
this low field carbon atom m i The assignments for all the
spectroscopic data is ShoWi 3 Tab ﬁs—spﬁttﬂl fragmentation is

proposed as shown in ScheWe )7 which ¢ q to the previous

report (180) .
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Scheme II Proposed mechanism for mass spectral fragmentation of

A-series compound
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4. Structural Elucidation of the Aliphatic primary amides (B-series

compounds)

(67,72)

Elemental analysis clearly showned the existence of an

oxygen atom in the molecular formula. The products, made from the saturated

acid chlorides in the initial starting materials, agreed that the formula in

this series is cnﬂzn +1 NO H}l @ ‘fnresence of a carbonyl group was clearly

\ : / ! -1 13

and "C NMR spectra at
175.92-175.70 ppm. THE™“CNMR FevdZTEAFHE number of methylenme groups

indicated by both IR a-j%ﬂi %

in the molecule. All#fiE Aoy f?:Hf“‘Lf‘ ~of these products are shown

in Table IX to Tablg

of the molecules cou :
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Scheme II1I continued For compound B-1l which is an unsaturated aliphatic
primary amide, the mass spectral fragmentation was
different from the others since there is a rearrange-—

ment in order to produce the following fractions:

Wlﬁﬁ&ﬁﬁl N7 ﬂ‘ﬁﬂ‘ﬂ d

nle 72 HZH_C -CH -CH2 (CH ) -GH—CHﬂﬂH2

mfe 140 (M -ésn?}

However, fragmentations of the rest are due to the same mechanism as

the previous case.
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5. Structural Elucidation of N,N:Diacyl—cystamim.-s (C—sereis compounds)

One of the most difficult tasks to identify the reaction products
of N,S-diacyl-2-mercaptoethylguanidine hydrochlorides was the structural
elucidation of the compounds in this C-series compounds. However, it
was successfully done by the assistance of modern instruments such as

1 13

UV, IR, NMR (both "H NMR and ~C NMR) and also mass spectrometer. IR

spectra clearly exhibited the e hare ‘ stic of an amide by showing all

the peaks for amide I- Signments for the IR absorption

peaks were described ce of a double bond was

also indicated by thg e of 241,0-248.5 nm (see

Table XV). The mos , the presence of a carbonyl

group was shown by igts in this series showed

the absorption peak o 3 at the range of 173.65-

173.48 ppm. In addit pair of absorption peaks at

the ranges of 38.58-38.2°% X spectra. They were assigned

for C-N at the lower e _hig her one in respect to their

— 7—,7:,! “

electronegativit ’v T C NMR as well as for the
1H NME were set in Table ‘T an II%ESPEEtively.
Nevertheless gall the spectrgscopic datum as mentioned above can

o be waes ) NN NI AN Fme o e

compounds or their respective fdisulfids.cuAs a matter@df fact a disulfllde

rosses e W ovkt k] @b Hhuded A ELAL ) Bl seo v

compound only by one hydrogen atom. We cannot rely solely on either the
NMR, both 1H and 136, or the IR spectra to distinguish clearly the differ-
ences between the thiol and its disulfide. In fact some of the spectro-
scopic data created confusion so did elemental analysis. Forthunately we
have the mass spectrometer to prove that the structure of the product is

indeed a disulfide as indicated by its molecular ion peak and other frag-

mentations as shown in the proposed mechanism as follows:
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Scheme I¥ Proposed mechanism for mass spectral fragmentation of C-series compounds.
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#]
mfe
n " %H+ . 5&* aitos LﬁEEiEﬂBtﬁd compounds
(base peaks)

1 376 189 138 156 c-7

2 404 | c-8

3 432 c-9

4 460 Ky T c-10

5 488 c-12

Similar to & t in C-11, due to the

unsaturation, in ordsg /e peaks 43, 57 as shown

below:
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In addition to the spectroscopic techniques being used to eluci-
date the structure of the products in this series, some chemical reactions
were also employed to prove the absence of an -SH group. The following
negative tests were obtained from all the specific reactions for the -SH
group as follows:

ange in the I_ colour.

5.1 Icdine test gave 2

5.2 Mercuric acdba W st/ f ed no complex formation.

5.3 Sbf-Cl (e -: : razan) which has been proved
to be a thiol speci ic_xzedgent  1° d_no fluorescence after the addi-
tion of any t:.nmporun

(142)
It is interes#ed d his co-workers

s i \‘, ,\ '-.‘
reported the synthesig o ‘ l; ’ toeth;rlamine with its m.p.

much lower than that o m' ~;.4 '\‘

It is convincing that tle cof k n;f tained from this series are obviously

ide found in this series.
N H—diac}rl—cratnmima ﬁith the—var; on of the acyl group.
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6. Mechanism of the Thermal Reaction

Judging from the results obtained from the thermal reaction of
N,S-diacyl-2-mercaptoethylguanidine hydrochlorides, one could propose

the mechanism of the reaction as follows:
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The overall reaction was two moles of the starting materials
after the thermal reaction they became one mole of 2-amino-2-thiazoline
hydrochloride (A-series compound) two moles and half a mole of their
corresponding aliphatic primary amides (B-series compounds) and H,N:diac}rl—
cystamines (C-series compounds) respectively. It is interested to note

that under the normal atmosphar ghout nitrogen flow it took shorter

A f the H,H:diacyl-nystamines
ﬁon was made only once when

period of time up to seven

time teo preoduced relativeld
than it did under the
the reaction went o

hours (see Table VI)., : \,\ that the precursor

anion compounds were gasily 0 theilx respective disulfides in

,‘ ioned in the optimization

of the thermal reactiog vag #ls mgticeable that the longer times it

air than they were' unglr fn

spent for the reactidns j ure the higher yields of the

f Fadadamis ‘J '
three major products were GbEtained

,49!”" JAJ '

[Owever, if the temperatures exceeded

191'.} C it producen verthelass, under the

nitrogen flow it ')" €4 2-amino-2-thiazoline

it

hydrochloride (A-sggies compound) and the al FTIV tic primary amides (B-
series compo ﬁre ﬂﬁ{ﬁﬁ i %evented further
oxidation an ﬂ ﬂ ﬁ ion of the products.
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