CHAPTER IV

RESULTS AND DISCUSSION
lkyl or O-acyl-2propylpentano

In this thesis, th %W
hydroxamate, were sy as n ooxy liked anticonvulsants.

Both derivatives were"prt , and acylation of 2-propyl
ively Ipentanohydroxamic acid
.'o pylpentanoic acid with -

pentanohydroxamic @
¢ ‘ noyl'chloride, and then the acid

was synthesized fisstl
thionyl chloride to gbtai
chloride was reactgé
hydroxamic acid. 4n g opylpentanohydroxamic
acid, the alkyl halide as alkylating agents. In
the presence of sodi sdraxide solution and heat under reflux, the
- O-alkyl-2-propylpenté Kait ormed. In contrast, the
acylation reaction of p,rgﬁgfpe anohydroxamate had to avoid from
base and heat. Thus, Zm § ohydroxamic acid was firstly
converted to sod', m 2-firt5p}’fpen droxamate. Then the salt was
acylated by wusiig _ac es or acid-Janhydride at 0-10°C.
Exceptionally, nohy -aminobenzoic anhydride
was synthesized - on by cataly‘l_rgk hydrogenation of 2-
propylpentanohydropmlc 4-n1trobe%01c anhydride, using palladium on

T
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ThlS compound was prepared from 2-propylpentanoic acid and
thionyl chloride. The reaction was the general method in the preparation
of acyl halide. In the reaction when the 2-propylpentanoyl chloride had
been formed, the sulfurdioxide and hydrogen chloride gas were
generated. The excess thionyl chloride was easily removed by
distillation, and the residue, 2-propylpentanoyl chloride, could be used
without purification.
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The mechanism of the reaction involved nucleophilic substitution
by chloride ion on a highly reactive intermediate, an acyl chlorosulfite
(See in figure 81).

Benzoyl Chloride.

Similar to the prepare 2-propylpentanoyl chloride, the
benzoyl chloride was psepa »_ nzoic acid and either thionyl
chloride or phosphorg ;g._\ ride”__But by using phosphorous
pentachloride, the hi b lor1de was gave. It could
summarized that ph@Spherous as preferred chlorinating

In the prepa e : relted with phosphorous
pentachloride unti T hydrogen chloride had
almost cease. The i ' yehloride, could be removed

by distillation.

shizoyl chlotide could be confirmed by IR
wavenumber 3100-3000 CM™'

The structure ;
spectrum (See in figure. gﬁ at-
represented to C-Kl stretcﬁ'mg" of arg :
was overtone or m"’""‘""_*"rf‘:*“ﬁ' , ompound 1775 CM™!
was C=0 stretchifig, of acylchlori :
C=0 stretching, and overtone o 88 iy =-'l 0, 1452 CM™ were C=C
stretching of aromatig¢ ring, 862, and,765 CM were =C-H bending (out-

of-plane) o %ﬁﬁfﬁ%%ﬁ S65e0MT ﬂ‘ﬁc =C bending (out-

of-plane) of

N R NURIINYIAY

ThlS compound was prepared from 4-nitrobenzoic acid and
chlorinating agent, especially, phosphorous pentathloride. 4-nitrobenzoic
acid represented to aromatic acid which contain electron-withdrawing
substituents, and did not react readily with thionyl chloride.

The 4-nitrobenzoic acid was melted with phosphorous
pentachloride until the vigorous evolution of hydrogen chloride had
almost ceased. The impurity, phosphorous oxychloride, was removed by
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distillation. The 4-nitrobenzoyl chloride was purified by recrystallization
from ether.

The structure of 4-nitrobenzoyl chloride could be confirmed by
IR spectrum (See in figure 23): at the wavenumber 1775 CM™ was C=0
stretching of acylchloride, 1613, 1545 CM"' were C=C stretching of
aromatic ring, 842 CM™' was =C-H bending (out-of- plane) of aromatic

compound. The bands at 30%ﬂp}470 1383 CM™" were Nujol ’s.

2-Chlorotoluene.

2-Chlorotolue prepa 2-toluidene and cuprous
chloride by passi ' im salts. These reaction
called diasotisatio ene Tepre d't0 primary aromatic amine
which reacted to nit oive at ’%nium salts. Although the
arenediazonium 1st intermediate, but they did not
decompose at an a perature of the reaction

Diazonium sal “were discovered by Griess.

5 e )
The name was based on: tye—pm%f two nitrogen atoms and on

analogy to amp;rgmum compo ds_‘ snediazonium chloride,
/as the >t fr action between O-toluidene

e of excess hydrochloric

hydrochlorlde an T
acid at ice-bath te erature

al* W ﬂglr}\ﬂ %a’ced nitrogen was
evolved and in the presence o cuprou loride, the diazonium-copper(I)
chlori d 1 mechanism
e SRR R A

undergd interconversion between the +1 and +2 oxidation state as a
result of electron transfer.

There were some impurities, O-cresol and a trade of azo
compound that usually colors the crude product. Thus, the extraction
with sodium hydroxide solution to remove O-cresol and with sulfuric
acid solution to remove a trace of azo compound were necessary.
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The structure of 2-Chlorotoluene was confirmed by IR spectrum
(See in figure 21): at the wavenumber 3100-3000 CM™ represented to
C-H stretching of aromatic compound, 3000-2860 CM"' was C-H
stretching of aliphatic compound, 2000-1667 CM™ was overtone or
combination bands of aromatic compound, 1580, 1458, and 1448 cMm!
were C=C stretching of aromatic ring, 1052 CM™ was C-Cl stretching
that found in chlorobenzene, 1022 CM' was C-H bending (in plane), 720
CM! was =C-H bending (o ) of aromatic compound, and 429
CM was C=C bending (out: ‘Bg omatic ring.
omosuccinimide reacted

a-Bromo-Z-chlnroW
In 1942, z/
lacement of an allylic

hydrogen by bromi he s was often catalyzed by light, or
by a peroxide, it sinyolyed adicals. In this synthesis
o-bromo-2-chlorot 2 fr 2-chlorotoluene and
N-bromo-succinimide 2 prese oyl peroxide as a catalyst.

an allyl-type hydr e:ij;-‘i*iha‘e ~capable of the reaction with
N-bromosuccinimide. Sot ﬂﬁthg 2-chl, rotoluene was convertible into
a.-bromo-2-chloro r_;oluene fhe n{echam_sm = reaction was described
5 & aiilg steps the peroxide

: te radics se lose carbon dioxide to give

the phenyl radi ! (2), whic V=bromosuccinimide with
formation of the sucehmdo radical (3)y and abstracted an allylic hydrogen

(hydrogen Hlift ﬁl ﬁ{r@ to give an radical
Ar-CH; (4), hen propag he chain wi romosuccinimide to

i B T R

The structure of o.-bromo-2-chlorotoluene could be confirmed by
IR spectrum (See in figure 22): at the wavenumber 3100-3000 CM™
represented to C-H stretching of aromatic compound, 3000-2860 CM
was C-H stretching of aliphatic compound, 2000-1667 CM™ was
overtone or combination bands of aromatic compound, 1601, 1469, and
1440 CM™ were C=C stretching of aromatic ring, 1222 CM™" was CH,
wagging for CH,-Br, 1057 CM"' was C-Cl stretching that found in
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chlorobenzene, 1038 CM™ was C-H bending (in plane), and 744 CM™
was =C-H bending (out-of-plane) of aromatic compound.

a-Chlorotoluene.

Similar to the chlorination of alkanes, the chlorination by using
chlorine or sulfuryl chloride was, a free radical chain reaction. The free
radical reaction could be i ti- | ur in one or all of three ways: by
light, by heat, and under catalys ide capable of ready homolytic
decomposition to the free iz icg: WOR™—— RO + 'OR’'. Kharasch
developed a methog ; e chlorination, utralizing
peroxide. = To prepare

of dibenzoyl peroxite as & gatalyst. & mech ism of the reaction could
be explained as foldlovy (Se€ the the initiating steps the
peroxide dissociates gfo y benzoat (l) these lose carbon
dioxide to give thedphényl radicals ttacked sulfuryl chloride

with formation of thefradical*s chain propagating process,

toluene to give the radlé{él‘_:Ar' (5); this attacked the reagent to
produce the chlorlnated,fhyﬁ;e)c?f%th regeneration of ‘SO,Cl for

recycling (6). A §
0 v

The struciire of ow=chle uld be confirmed by IR
spectrum (See in ﬁgure 24): at the wavenumber 3100-3000 CM™
represented ﬁt W d, 3000-2860 CM
was C-H ﬂeﬂx&g ﬁﬂ%c c nég[;ﬂ 0-1667 CM"' was

overtone or 8émbination bands of aromatic compound, 1518, and 1452

O TG T T s

was C %1 stretching of aliphatic chloride.
2-Propylpentanohydroxamic Acid (CU-763-1201).

Similar to the amide preparation, CU-763-1201 was synthesized
by using 2-propylpentanoyl chloride and hydroxylamine. This reaction
was vigorously, so that the very slowly drop of 2-propylpentanoyl
chloride to hydroxylamine solution may necessary. The two possible
compounds could be formed: 2-propylpentanohydroxamic acid (I) and
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O-(2-propylpentanoyl)hydroxylamine (II) (See in figure 85). In this
synthesis, It was found that 2-propylpentanohydroxamic acid was formed
as the major product.

The esteric type of carbonyl in O-(2-propylpentanoyl)
hydroxylamine had to show the stretching frequency considerably higher
(1760 - 1730 CM’ ") than that for the amidic type of carbonyl in 2-
propylpentanohydroxamic aci - 1640 CM™") (Bauer, L. and
Exner, O. 1974). From of the major product (CU—763—
1201), it showed the tretc ency at 1629 CM™". So, the
major product, CU— ynthesis was amide liked
compound. The N- ency showed at 3195 and
3032, respectively:

Since, the the coordinate complex

with metal ion, thefefgre gheé color test fon the presence of compound can
be performed The e exes was that with ferric
chloride (Fe**) solutio ase be ‘ e color formed the basis for
the sensitive quantitativ andﬁﬁﬁ'ﬁ[ ; ination of carboxylic acid

(Yale, 1943). This tained some value in the
preparative work with hyds @ d was unique for hydroxamic
acid of structure >as 2-propy'lp'entéi’1 ‘oxamig-acid. Several possible

structures of thi uﬁ‘_f’:f’:!!:.:_fYf::Y‘,Y‘,f::':fi’?f:!f,‘.tf‘?‘g;i- ¢ in figure 86).

-propy! pentanohyﬂoxamic acid could be

The structure of

confirmed by:

ﬂuﬂ,@%mwmm
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IR spectrum (Figure 26); at the wavenumber 3195 cMm!
represented to N-H stretching, 3032 CM' was O-H stretching, 3000-
2840 CM™! was C-H stretching of aliphatic compound, 1629 was C=0
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stretching (amide like carbonyl), 1466 CM™' were N-H bending, 750-600
CM™' was N-H bending (out-of-plane).

'H-NMR spectrum (Figure 27); at 0.89 ppm (6H, t), these
protons were assigned to six protons on C> and C*, with the coupling to
two protons on C* and C?, respectively. Thus, it showed peak that was
split into triplet (J = 7.32 Hz). The protons at 1.19-1.36 ppm were

assigned to two protons on protons on C* (4H, multiplet),
1.37-1.46 ppm (2H; H“%QI et), 1.61 ppm (2H; H** and
H'"#, multiplet), and 1:94-ppr . F . From the figure 87, it was
showed that the proton 4+, 2 chemical shift equivalent.
The H** was strongly.ds ' " f carbonyl. The proton H

was showed at chemi f , use it located at the C* that
connected to carbony] it by H'® (vieinal coupling; ¢ = 180°,
J ~ 14), by H"™ (v W ~ 14), by H*® (vicinal
coupling; ¢ = 60°, inal coupling; ¢ = 60°, J ~ 4).
So that the proton, I o dddd (See figure 28).

BCNMR s CH;?;?:(
20.540 ppm 34.572 ppm, ‘54”3‘—604 pi, and 174.292 ppm, represented to

and C*, two carbons; C* and

EIMS (Bgtifé‘ 30 | : comp:&md represented to high
electron density subdstance the car nyl connected to nitrogen which
attached to molecular ion peak
at m/z 160 ﬁﬁﬂﬁﬂﬁﬂiﬂﬁﬁ ss fragmentation of
this compounﬂd were showed in figure 88;.The loss of mgthyl radical, by
dyC-C, ¢l m mmﬂa ﬂﬁt eﬂadlcal cation
atom o Mﬁﬁ ered r ?\?( @ adical cation
atom, gave a peak at m/z 144. When the five-membered ring was formed

with loss of water, the lactam like substance was occurred and gave a
peak at m/z 126.

A peak, showed at m/z 142 (M-17), was resulted from
dehydroxylation of the parent compound. Subsequently, a proton at y-C
was shift to nitrogen cation atom with loss of propene (CsHg), the
pentamide with a positive charge on a-C was formed and gave a peak at
m/z 100. The butyl side chain migrated to nitrogen with loss of
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Figure 88. The proposed mass fragmentation of 2-propy1pentah6
hydroxamic acid.
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carbonmonoxide (CO), the butylamine cation was occurred and gave a
peak at m/z 72.

A peak at m/z 99 represented to heptane cation [C;H;s]+
with a positive charge at 4-position which was resulted from elimination
of OH and O=C=NH, respectively. With loss of cyclopropane (C3;Hg),

the butane [C,Hy]+ with a p s' rge at terminal C was formed and
showed a peak at m/z 5 \ ;imination of methane (CH,), a

cyclopropane cation [ nd represented to a strong

was
peak at m/z 41. F 4 ‘ﬁ
nt was probably formed by loss of
0. OXy radical cation. With

The

proton at B-C, wi
elimination of water

action of an alkylating agent on tﬁe hy@tg ion, in spite of the fact
that there are thréesplausiblesites foralkylati inr(See in figure 89). One
would expect the ambident anion 2 ﬁ kylation of the nitrogen
or carbonyl oxygen-rather than the OH oxygen: However, the bifurcated
anion species ﬁht tbﬁsufﬁmently bydr en bonded or coordinated to

the accomp '5} e nltrogen becomes
the most nuclgop c an ter1 ally least encumbered atom (V and VI)
for att c.C ates could be
et I 128 DL EH LA et The Ol

hydroxdmate could not form complex with Fe’, but the N-alkyl
hydroxamate could.

In these syntheses, the alkylation of 2-propylpentanohydroxamic
acid (CU-763-1201) with several alkylating agents in the presence of
base and heat under reflux cause to form O-alkyl-2-
propylpentanohydroxamate. There are two possible mechanisms that
used to explain the alkylation of 2-propylpentanohydroxamic acid :
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Nucleophilic substitution, bimolecular (Sy2) reaction.

According to this mechanism the sodium-2-propylpentano
hydroxamate approaches the carbon bearing the leaving group from back
side. It attacks from the side directly opposite the leaving group. The
orbital that contains the electron pair of the nucleophile begins to overlap
with the small back lobe of.an lorbital of the carbon bearing the leaving

carbon atom grows angd the lok ' wEer'the carbon atom and the leaving
group shrinks. s happe Woup is pushed away. The
formation of the bofid beivet n and carbon provides most

of the energy necessa btesa bo ween the carbon atom and

i:-iisplacement mechanism.
oceeds through a single

..--i' .--"l f-’f"'r '?..:t

The mechamsﬁi of the

figure 90-B).
halide is broken t on-by heterolytic cleavage of
carbon-halogen band. Carboca rmatlonﬁh general take place slow.

In the last step, the intermediate cagbocation reacts rapidly with sodium-

h;ﬁzf;;:ﬁﬂ‘ﬂ“%a?‘m i) Wﬁfﬂ S EARS A
Ethﬂaﬁ’ﬂ ﬁv&ﬂ@%@%ﬁ% Wﬁ@ra"ﬂ

The compound represented to  O-alkyl-2-propylpentano
hydroxamate. It was prepared from 2-propylpentanohydroxamic acid
and ethyl chloro acetate in the presence of sodium hydroxide and heat
under reflux. The two possible mechanisms of the reaction, Sy2 and Sy1,
showed in the figure 91-A and B. However, it would expect that this
reaction favored an Sy2 mechanism because ethyl chloroacetate was
structurally similar to primary alkyl halide. With only one large group
attached to the carbon bearing the chloride, Sy2 attack could not be |
prevented.
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Figure 90. The proposed O-alkylation mechanism of 2-propylpentano
hydroxamic acid.

~ A. The nucleophilic substitution, bimolecular (Sy2) reaction.

B. The nucleophilic substitution, unimolecular (Sy1) reaction.
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CF-CH,¢-0 ﬂ,‘z; iy e H,CH; + CT
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Figure 91. The reaction mechanism of the formation of ethyl-o-(2-
propylpentamidooxy)acetate.
A. The nucleophilic substitution, bimolecular (Sy2) reaction.
B. The nucleophilic substitution, unimolecular (Sy1) reaction.
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The structure of Ethyl-a-(2-propylpentamidooxy)acetate (CU-
763-1203) could be confirmed by:

I_f,v '1‘13'
Hs:cs\'
. H A
I‘Izl-.czv Cll O

represented to N-
aliphatic compous

was C-H stretching of
stretching (ester like

carbonyl), 1662 wa ng (amide'like carbonyl), 1462 CM™
were N-H bendings 107 - was C-QO stre hing, 1215 CM" was  C
(C=0)-O stretchingf" af 6 V", was N-H bending (out-of-
plane). 10 :

33); at 0.86-0.91 ppm (6H, t),
these protons were asmggg@ox, , protons on C’ and C’, with the
coupling to two protons on C* and C?, ively. Thus, it showed

it into-triptet (] z). The peaks at 1.20-
1.34 ppm (4H, mudtiplet), we D tWo protons on C* and two
protons on C>. 8 mllar to the protons, t rt were assigned in- 2-
propylpentanoh droiamlc acid, twegs protons at 1.35-1.45 ppm (2H,
multiplet), %J tWﬂl ﬁp ( ’}nﬂ;—[@et) and a proton at
1.31 ppm (1 ) were assigned to, and H** and H"™, and
H, re y, otons two protons
at 4 2 eﬁﬁ a$ f)]l 1 a%g’ﬁ é‘:ﬁsmglet), were

assigned to protons on the C* ,C*, and C*, respectively.

BC-NMR spectrum (Figure 34); peaks at 13.926 ppm, 20.572
ppm, 34.655 ppm, 43.703 ppm, and 173.618 ppm, represented to two
carbons; C° and C?, two carbons; C* and C?, two carbons; C* and C", a
carbon; C?, and a carbonyl carbon; cl, respectively. Peaks, at 14.074
ppm, 61.404 ppm, 72.130 ppm, and 169.735 ppm, were assigned to a
carbon; C*', a carbon; C*", a carbon; C]", and a carbonyl carbon; ol
respectively.
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Figure 92. The proposed mass fragmentation of ethyl-o.-(2-
propylpentamidooxy)acetate.
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EIMS (Figure 35) and the proposed pathways of mass
fragmentation of this compound, showed in figure 92; a peak at m/z 246
represented to [M+1]°+. Peaks, at m/z 142, 100, 99, 98, 72, 57, 55, and
41, could be resulted from the reason that was explained in EIMS of
2-propylpentanohydroxamic acid.

16, 202, and 174, were resulted from
radlcals and carbonmonoxide,

af angement, a peak at m/z
imin: t propene (C;Hg) and ethyl

formed by loss of ethyl
er a methyl radical was
embered ring of lactam

Peaks, at m/z 23
loss of methyl radlcal tw
respectively.

203 and 174 were
(C,Hs), respective

hydroxyacetate (
eliminated by &yC
cation that gave a pe

-763-1203) was O-akylating
oride solution. With the negative
; changed. It showed

to  O-alkyl-2-

compound. It was tested with ferrieg
result, the colorhﬁf ferric chlon e o) :
that the compol '-'—'--':—""—“‘_‘; ented

propylpentanohyd)jjx nate.

G ) 1) ﬁ?‘ﬁ%‘ﬁ N3

% compound rep resented to (O-alkyl-2-propylpentano

zzifdﬁ‘maﬁ DT o A i

reflux. | The two possible mechanism of the reactions, Sy2 and Syl1,
showed in the figure 93-A and B. However, it would expect that, this
reaction favored an Sy2 mechanism because dimethyl sulfate was
structurally similar to methylhalide. With only three small hydrogen
interfere with the approaching nucleophile, Sy2 attack could not be
protected.

The structure of O-methyl-2-propylpentanohydroxamate (CU-
763-1204) could be confirmed by:
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Figure 93. The reaction mechanism of the formation of methyl-2-
propylpentanohydroxamate.
A. The nucleophilic substitution, bimolecular (Sn2) reaction.
B. The nucleophilic substitution, unimolecular (Sy1) reaction.
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BC
: H.l'&II'A
I'Izl\-;czv 'C]v /0 H
FoN & o
B /® \ /™
g C——C N—
/A H

,/ the wavenurnber 3245 CM’
represented to N-H 2 M! was C-H stretching of

ing (amide like carbonyl),
s C-O stretching, 750-600

1492 CM! were N=
CM! was N-H bend

);.at 0.89 ppm (6H, t), these
C”, with the coupling to
, it showed peak that was

protons were assig
4 4
two protons on C” g

a331gned to two proton§ onil; twe: “on C*, H® and H'® (6H,
““‘3'_5 (2H, multiplet), and a proton
at 2.14 ppm (1H, ddd@;,mrc;, gned to H* and H', and H?

respectively. A:}proad peak ¢ af 10 ' esented to proton on
nitrogen atom. 376 ppr € protons we €assigned to three protons

on C'" that conne oﬂalmg, a singlet peak was

W w ’aﬂa{']“ﬂ mgﬁgﬁbﬂﬂaﬂ 40)13.926 ppm, 20.490

ppm, 34. 7861ppm 43.143 ppm and 173.634 ppm, represented to two

zziso mmmm EIpR I s £ e

ppm was assigned to a carbon; C'".

EIMS (Figure 40) and the proposed pathways of mass
fragmentation of this compound, showed in figure 94; a peak at m/z 174
represented to [M+1]+. Peaks, at m/z 142, 100, 99, 98, 72, 57, 55, and
41, could be resulted from the reason that was explained in EIMS of
2-propylpentanohydroxamic acid.
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Figure 94. The proposed mass fragmentation of methyl-2-
propylpentanohydroxamate.




161

Peaks, at m/z 158, 144,130, and 102, were resulted from
loss of methyl radical, two methylene radicals, and carbonmonoxide,
respectively.

According to Mc Lafferty rearrangement, a peak at m/z
131 and 102 were formed by elimination of propene (C3;Hg) and ethyl
(C,Hs), respectively.

s probably formed by loss of
methanol (CH3-OH) a - 1] was eliminated by &yC-C
CaleIibere cation that gave a peak at

To confirm _ | 1204) was O-akylating
compound. It wastes ith ferricfehloride solution. With the negative
result, the color o idessolution /s unchanged. It showed
that the J-763-420 epresented to  O-alkyl-2-

h

Ethyl-2-propylpentanohydro: m - (CU-763-1205).
F

The ()-alkyl-2-propylpentano
hydroxamate. It "_._.,-—:—-—_-m entanohydroxamic acid
and ethyliodide 1 &’.a- oxide and heat under
reflux. The two possible mechanis of the reaction, Sy2 and Syl,
showed in the ﬁgure‘9 -A and B. However, it would expect that, this
reaction fav gtm wliﬁ m ide was structurally
similar to p SH yl group interfere

with the appro chmg nucleophile, S\2 attack could not be protected.

%‘he st @uﬁe ﬂj %lgjﬂg;}em Q;Jroxamate (CU-763-

1205) could be confirmed by:
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CH3CHy1 .7

Dﬁﬁwﬁ‘r’fﬁ mw%ac

Qﬁqaﬁﬂ‘imﬂﬁﬁ’mﬂﬁﬁﬂ

Figure 95. The reaction mechanism of the formation of ethyl-2-
propylpentanohydroxamate.
A. The nucleophilic substitution, bimolecular (Sn2) reaction.
B. The nucleophilic substitution, unimolecular (Sy1) reaction.
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IR spectrum : : e wavenumber 3175 CM

represented to N-H *

aliphatic compound;
1458 CM™! were N-Linbt

was C-H stretching of
(amide like carbonyl),
-O stretching, 750-600

C”, with the coupling to
, it showed peak that was
at 1.28-1.49 ppm were
on C?, H3B and H'"™® (61,

?J__ ________ / pp (L, J =7 -" Hz) and two protons
at 3.99 ppm (q, J =208 I'ta-protons on C*', and C",
respectlvely

MQWW ﬁ %e £13.860 ppm, 20.424
ppm, 34.803 045 ppm, and 1 1 ppm, represented to two
carbons; and CY, a ,
curbon ‘ﬁ"hé SEETNT g takit ol s

ppm, and 71.291 ppm, were assigned to a carbon; C*’, and a carbon; C'",
respectively.

EIMS (Figure 45) and the proposed pathways of mass
fragmentation of this compound, showed in figure 96; a peak at m/z 188
represented to [M+1]+. Peaks, at m/z 142, 100, 99, 98, 72, 57, 55, and
41, could be resulted from the reason that was explained in EIMS of
2-propylpentanohydroxamic acid.
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Figure 96. The proposed mass fragmentation of ethyl-2-
propylpentanohydroxamate.
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Peaks, at m/z 172, 158, 144, and 116, were resulted from
loss of methyl radical, two methylene radicals, and carbonmonoxide,
respectively.

According to Mc Lafferty rearrangement, a peak at m/z
145 and 116 were formed by elimination of propene (C;Hg) and ethyl
(C,Hs), respectively.

A m/z 12 ' probably formed by loss of
methanol (CH;-OH) after.a i€al was eliminated by &yC-C
cleavage to form fiv ; cation that gave a peak at

a unchanged It showed
presented to  O-alkyl-2-

result, the color o
that the

PrETel

The corlﬁpound' "%réé ted @-alkyl-2-propylpentano

hydroxamate. It Svas—prepared—irom-—2-propyipentanohydroxamic acid

g -

and propylbromidé nydroxide and heat under

reflux. The two p 551b1e mechanisms of the‘reaction, Sy2 and Syl,

showed in the figures9Z-A and B. However, it would expect that, this

reaction fav ftﬂlﬂﬂﬁﬂmﬂ de was structurally

similar to p I° %roup interfere with
the approaching nucleo hlle S2 attack cemld not be pretected.

Qﬂ'ﬁ ’s]crgtie ?gErop w-propyyleﬂghédrg(amate (CU-

763-1206) could be confirmed by:
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CH3CH2C ,.

I
Na r HzCHzCI'I3

wamw 1 s R
ammﬂimumfmﬂ"mﬂ

Figure 97 The reaction mechanism of the formation of propyl-2-
propylpentanohydroxamate.
A. The nucleophilic substitution, bimolecular (Sy2) reaction.
B. The nucleophilic substitution, unimolecular (Sy1) reaction.
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e
Ny HHM H H
Hre ¢ 0 &n
AN // H
¢—C et ¢
A /¥ O\ /  gH
mpC—C N—
/  BEpA H
H-C
P W

the wavenumber 3185 CM™
represented to N-H stretehing, 3( M was C-H stretching of
aliphatic compound (w:g (amide like carbonyl),
1467 CM™" were N— cading, 107 C-O stretching, 750-600
CM! was N-H bené -

'"H-NMR spegfrim (Figure 47-48)s.at 0.82 ppm (6H, t), these
protons were assigfied 3 5 ¥ with the coupling to
two protons on C* afd it showed peak that was
‘split into triplet (J =782 #z). “THe peaks at 1.16-1.34 ppm were
assigned to two pro on C*, H®, and H'® (6H,
multiplet). Two proton:s at-:}é%‘l 56 pph , multiplet), and a proton at
2.01 ppm (1H, dddd) _.,m assigned to H* and H'* and H?,
respectively. Threg protons at 0.88 ppr .32 Hz), two protons at
1.60 ppm (qt, J = %32 Hz); and two protons a 380 ppm (t, J = 6.72 Hz),
were assigned to pﬁ 1 th J,Tj respectively.

= 13 943 ppm, 20.572
ppm, 34.81 %ﬁ’@x represented to two

carbons; C’ aiidC3 two carbons e

two carbons; C? an ,a

321‘2"‘51 Mﬁxfﬂﬁﬁi‘ﬁmmmﬁﬁii

carbon , and a carbon; C"", respectively.

EIMS (Figure 50) and the proposed pathways of mass
fragmentation of this compound, showed in figure 98; a peak at m/z 202
represented to [M+1]+. Peaks, at m/z 142, 100, 99, 98, 72, 57, 55, and
41, could be resulted from the reason that was explained in EIMS of
2-propylpentanohydroxamic acid.
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Figure 98. The proposed mass fragmentation of propyl-2-
propylpentanohydroxamate.
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Peaks, at m/z 186, 172, 158, and 130, were resulted from
loss of methyl radical, two methylene radicals, and carbonmonoxide,
respectively.

According to Mc Lafferty rearrangement, a peak at m/z

159 and 130 were formed by elimination of propene (C;Hg) and ethyl
(C,Hs), respectively.

A m/z 1268 probably formed by loss of
methanol (CH;-OH) a% ethylfadi a: was eliminated by 8yC-C

cleavage to form fiv cation that gave a peak at

m/z 186. / N

To confi

3-1206) was (-akylating
compound. It was te ution. With the negative

result, the color \oride solution was unchanged. It showed
that the fj 6321200) \represented to O-alkyl-2-

The
1 2-propyip i tanohydroxamlc acid
: drox1de and heat under
: e reaction, Sy2 and Syl,
showed in the ﬁgure(9 -A and B. @hough benzyl chloride could react

either by a Sﬁi ﬁ ﬂﬁ m?ﬁﬂ :ijl[aﬁtm because it was
structurally Sould form relatively
stable carbocation but in nenpolar solwent, an Sy2e.mechanism was

e RRE fraree il NER ¢

The structure of O-benzyl-2-propylpentanohydroxamate (CU-
763-1207) could be confirmed by:
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ammnmumfmmw

Na-Cl

Figure 99. The reaction mechanism of the formation of benzyl-2-
propylpentanohydroxamate.
A. The nucleophilic substitution, bimolecular (Sn2) reaction.
B. The nucleophilic substitution, ummolecular (Sy1) reaction.
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H-C H H
\ HHA o
Hz\CZ——' el 0 S
I_I‘zl / H \

the wavenumber 3218 CM
M was C-H stretching of
1g of aliphatic, 2000-1667
aromatic, 1652 was C=0
stretching (amide 1455 CM‘1 were C=C
stretching of aromatic. CN » ing of aromatic (out-of-
plane), 697 CM™' wa nding matic, 750-600 CM™" was N-H

represented to N-H s
aromatic, 3000-2860
CM! was an overto

; at 0.86 ppm (6H, t), these
protons were assigned d C¥, with the coupling to
two protons on C* and us, it showed peak that was

split into triplet (J = 7. 3&%}%&& at 1.15-1.40 ppm were

assigned to two protons on Ca _m , B®, and H'® (6H,

multiplet). Two prétons-at-i=54=1:65ppm (2t U tlplet) and a proton at

1.96 ppm (1H, broad), wer o #* and H'" and H?

respectively. Two protons on C , connected to"0xygen, were showed the

absorption pe ﬁ: as sn(ﬁt at 4. 92 pﬂai Five Er}otons at 7.30-7.42 ppm (3
ot

'\’

H, multiplet s\a meta and para, and
ortho positiomon the benzene nng, respectlvely & broad peak at 8.05

R NSRS NN

PC-NMR spectrum (Figure 54); peaks at 13.992 ppm, 20.655
ppm, 34.786 ppm, 43.933 ppm, and 173.601 ppm, represented to two
carbons; C and C?, two carbons; C* and C?, two carbons; C* and C' a
carbon; C?, and a carbonyl carbon; C', respectively. Peaks, at 78.234
ppm, 128.690 ppm, and 135.369 ppm, were assigned to a carbon; C', a
carbon; C°, and a carbon; C*', respectively. Two peaks at 128.542 ppm
and 129.233 ppm were assigned to two interchangable couple carbons;

”n " 4[! ”
O and T, CF,
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Flgure 100. The proposed mass fragmentatmn of benzyl 2-
propylpentanohydroxamate.
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EIMS (Figure 55) and the proposed pathways of mass
fragmentation of this compound, showed in figure 100; a peak at m/z 250
represented to [M+1] *+. Peaks, at m/z 142, 100, 99, 72, 57, and 41,
could be resulted from the reason that was explained in EIMS of
2-propylpentanohydroxamic acid.

ination of propene (Cs;Hg), ethyl
tively.

ably formed by loss of
proton at [B-C, whi 3 \ - radical cation. With
elimination of benzyl" al€ol OH). O=C=NH, the [C;H 4]+
was formed and edf onf the spectrum i

propyl radical, the of cations| CyHs 4 v‘i'ﬁgformed and gave a peak

radical cation, wi 14y and O=C=NH, benzyl
alcohol radical catig G ormed and gave a peak at
m/z 108. Benzyl al ol],%Eé"éT agmented to give sequentially the
[CHeOH]+, [CoHyl, [Cd’féﬂ_:b 055 of H', CO, and H,, respectively.

hen the Xy ated from benzyl alcohol
radical cation, [C,ElOH]*, ¢ ance bﬂhzed benzyl ion, [C;H/]+,
was formed , and th§n fragmented Lglve [CsHs] ¥ by loss of acetylene

= B N Y AT

To confirm that, compound (Cl-763-1207)qwas O—akylatmg

AR BN
result, ghe color o d. It showed

that the compound (CU-763-1207) represented to QO-alkyl-2-
propylpentanohydroxamate. |

2-Chlorobenzyl-2-propylpentanohydroxamate (CU-763-1208).

The compound represented to O-alkyl-2-propylpentano
hydroxamate. - It was prepared from 2-propylpentanohydroxamic acid
and o-bromo-2-chlorotoluene in the presence of sodium hydroxide and
heat under reflux. The two possible mechanisms of the reaction, Sy2 and
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Sn1, showed in the figure 101-A and B. Since a-bromo-2-chlorotoluene
was structurally similar to benzyl chloride, so it could expect that the
major pathway was an Sy2 mechanism.

The structure of 2-Chlorobenzyl- 2-propylpentanohydroxamate
(CU-763-1207) could be confirmed by:

@_‘**' Q\M// Y

represented to N-H
aromatic, 3000-28
C=O0 stretching (ami
stretching of aromatic
bending of aromatic (out- S
(out-of-plane).

d 1450 CM‘ were C=C
N-H bending, 758 CM C-H

at*0.87 ppm (6H, t), these
protons were assi andh3 with the coupling to
two protons on C4 respectlv&}y Thus, it showed peak that was

split into tﬂ m jﬁ mmﬁﬁﬂ 518 1.42 ppm were
assigned to % on 0" pro H®, and H'™® (6H,
multiplet). rotons at 1.55-1.66 H, mult1 leit)gr and a proton at
(50 AT 00 Wt S ) b b1,

respectiyely. Two protons on C', connected to oxygen gave the
absorption peak as singlet at 5.07 ppm (2H, s). Four protons at 7.27-7.54
ppm were assigned to protons at C°', C>', C”", and C*". At 8.05 ppm, the

broad peak referred to a proton on the nitrogen atom.

BC-NMR spectrum (Figure 59); peaks at 13.992 ppm, 20.655
ppm, 34.770 ppm, 43.900 ppm, and 173.848 ppm, represented to two
carbons; C° and C*, two carbons; C* and C?, two carbons; C* and C', a
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ammnim um'mzma

Figure 101. The reaction mechanism of the formation of 2-chlorobenzyl-2-
propylpentanohydroxamate.
A. The nucleophilic substitution, bimolecular (Sn2) reaction.
B. The nucleophilic substitution, unimolecular (Sn1) reaction.
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carbon; C?, and a carbonyl carbon; C', respectively. Six peaks, at 75.289
ppm, 126.847 ppm, 129.578 ppm, 129.940 ppm, 131.305 ppm, 133.197
ppm, and 134.398 ppm, were assigned to six interchangable carbons; C'",
C=, C 0% 07, CF and L7,

EIMS (Figure 60) and the proposed pathways of mass
fragmentation of this compound, showed in figure 102; a peak at m/z 284

represented to [M+1] *+. P ‘J!)o z 142, 100, 99, 72, 57, and 41,
could be resulted from $ was explained in EIMS of

2-propylpentanohydro

241, 212, and 141 elinination of propene (C3Hg), ethyl
(C2H5)a and (CH2= AN

The# imentéwas, pr B!bly formed by loss of

propyl radical, the 1-b erﬂeeﬁﬁbh ]+‘ 2z Forsmied and gave a peak
at m/z 55. In contrast, w_];xen_«fﬁe pratoniat B-C was migrated to oxygen
radical cation, mth loss of M p» and O=C=NH, 2-

adical cation, [CI Hi*+ was formed and gave
a peak at m/z 142+ 2-Chloro-be ol atself fragmented to give
sequentially the [ 7H5OH]+ [C1C6I{6]+ [Cetls]+ by loss of H:, CO,
and HCI, respectlveﬁ’g ‘eraks of thiese ion ’ﬁresented at m/z 141, 113,

and 77. £ ‘ﬂ ‘j W
Py e B A oo

ion, [CIC;Hg]+, was formed by loss of hydroxy (OH). The peak was
observed at m/z 125.

To confirm that, compound (CU-763-1208) was O-akylating
compound. It was tested with ferric chloride solution. With the negative
result, the color of ferric chloride solution was unchanged. It showed
that the compound (CU-763-1208) represented to O-alkyl-2-
propylpentanohydroxamate.
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Figuré 102. The proposed mass fragmentation of 2- chlorobenzyl 2-
propylpentanohydroxamate
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The Acylation Of Hydroxamic Acid Compounds.

Similar to the alkylation of hydroxamic acid compounds, there
were three plausible sites for acylation. But the oxygen attached to
nitrogen becomes the most nucleophilic and sterically least encumbered
atom for attack on an eletrophilic center. The O-acyl hydroxamates
could be tested by using color test with ferric chloride solution. The O-

acyl hydroxamate could not\& omplex with Fe’*, but the N-acyl
hydroxamte could. \\ W///

on,# the%ion of 2-propylpentano
etal acyl € anhydride had to avoid
\ son that, all O-acyl-2-
N,N'-di(2-propylbutyl)
116; Stagner, B.A. 1916;
ovsky, G. 1969).

Unlike the
hydroxamic acid wi
from base or high

urea (Stieglitz, J. &
Mukaiyama, T. ane

When O cy_}‘fpr Ipentanohydroxamate was reacted by
base such as sodium hydroxi de,  the sodium salt of O-acyl-2-

..-f;..r"s- o r'- = f g
propylpentanohydroxamate was forme d to rearrangement to
form an isocyanafeFenes, - v—ai

JOIES, 1.3 . aiid IN Sizame 1917; Jones, L.W. and
Sneed, M.C. 19 , DX, 1924). According to
this mechanism, t epletidﬂ of electrons around the
nitrogen atom, necessitating the migration of alkyl side chain with its
pair of elec:ﬁlﬂgﬁ tg WMﬁﬁLMendency of sodium
to part fro r ate'to’ retain, b ectrons during the
formation of the ion sodium afd carboxylate furnishedathe driving force

o e RN IR AU T B Qe v

Shechter, H. 1964). In the presence of water in the solvent, the
1socyanate was hydrolyzed to amine with the releasing of carbondioxide.
When the amine was formed, it was then reacted by the isocyanate to
form N,N'-di(1-propylbutyl)urea. The mechanism of the reaction see in
figure 103-A.
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N=C=0 + >:>>NH2 — ﬁ{i

Figure 103. The proposed reaction mechanism of the formation of N, N'-di
(1-propylbutyl)urea. |
A. In the presence of base.
~ B. In the presence of heat.
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In the presence of heat.

When the compound, O-acyl-2-propylpentano
hydroxamate, was heated, the loss of carboxylic acid occurred and then
leaded to rearrangement to an isocyanate. The loss of carboxylic acid
gave an electronically deficient nitrogen atom which acquired stability by
alkyl side chain migration. In the presence of water in the solvent, the

isocyanate was then hy into amine with the loss of
carbondioxide. Sud t amine was reacted by the
isocyanate and N,N'- d lbu as formed. The mechanism
of the reaction see 1@

The struc
follow :

IR spectrum (F avenumber 3322 CM
represented to N-H stretching, 3000-2860 CM™ was C-H stretching of
aliphatic, 16 sﬁﬁg i %ﬁlﬂ: ike, carbonyl), 1582 and 1537
CM were ﬁlﬁ ﬁm m 62 CM"' was C-N

stretchmg, 800-600 CM™" was N-H bendin (out-of-pl e).

Q LAY QMMM'LQJJ)H l@eﬁLth ok s

chain o urea were symmetry, so protons of both were equivalent. At
0.91 ppm (12H, t), these protons were assigned to twelve protons of both
side chain on C*and C*, with the coupling to two protons on C’ and C?,
respectively. Thus, it showed peak that was split into triplet (J = 7.32
Hz). The sixteen protons at 1.27-1.49 ppm were assigned to H>, H*, H?,
and H" of both side chain. The multiplet peak at 1.90 ppm was assigned
to two protons on C' of both side chain. At 3.83 ppm, there was a
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doublet-splited peak that referred to two protons on each nitrogen atom
of urea with coupling to a H' (J = 9.1 Hz).

BC-NMR spectrum (Figure 107); peaks at 14.058 ppm,
19.042 ppm, 38.109 ppm, 49.623 ppm, and 158.104 ppm, represented to
four carbons; C* and C?, four carbons; C? and C?, four carbons; C? and

C", two carbons; C', and a chyl carbon of urea; -NH-(C=0)-NH-,

respectively. .{:\\x //
EIMS (F@S) !lnd:ﬁoposed pathways of mass

cd mefigure 109; it showed the

s at m/z 241, 227 and 213

o methylene radicals,

fragmentation of thi
molecular ion pea
resulted from the
respectively.

at 4-position. Wi S, X3 b with a positive charge at
terminal was forme d ﬁg‘ e . m/z 57. Subsequently,
elimination of methane fause o form eyclopropane cation, m/z 41.

e

1-propylbutylamire radi ation. s 1 1eu hen' the propyl radical was
; n W gave a peak at m/z 72.
With the loss of e al, the aminoethylene cation was occurred at

AULLANENTNENG w10 o s

radical, the cyclic urea was formed and represented to agpeak at m/z 227.

Qq’ﬂoﬂ;]m go‘rfn] ].‘ESEEI %EI:M;]}Q rzlcgf)llﬂ tﬂae ;}laropylpentano

hydroxamic acid was firstly changed to metal salt by using sodium
ethoxide. The equimolar between sodium ethoxide and 2-propyl
pentanohydroxamic acid and slowly drop of sodium ethoxide to the
2-propylpentanohydroxamic acid solution were necessary to prevent the
formation of N,O-disodium 2-propylpentanohydroxamate which caused
to rearrangement to form isocyanate, amine, and N,N'-di(1-propylbutyl)
urea, when it was reacted by several acyl halides or anhydride.
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Figure 104. The IR spectrum (KBr pellet) of N,N'-di(1-propylbutyl)urea.
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lﬂs o, 84
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There is a possible mechanism used to explain the acylation of
O-sodium-2-propylpentanohydroxate (See in figure 110-A).  This
reaction involves nucleophilic substitution that take place at acyl carbon.
The initial step, sodium-2-propylpentanohydroxamate attacks on the
carbonyl carbon of acyl halide or anhydride. The initially attack is
facilitated by the factor: the relative steric openness of the carbonyl
carbon and the ability of the carbonyl oxygen to accommodate on
electron pair of the carbon-oxygen double bond. After the initial
nucleophilic attack has beeh tak

: ce, the tetrahedral intermediate
formed. The ejection of a leaving; halide or carbonate, leads to
regeneration of the “carbonyl garbon=="An O-acyl-2-propylpentano

hydroxamate is fory |

This Toprese t0'), O-acyl-2-propylpentano

eat in the reaction, the
y formed to sodium-2-
It was reacted by ethyl
0 It could be purified by
vent(te avoid high temperature).

The possible nucleophilic substitution,

showed in figure IE-B.’

1209) coTu}iZ @Tﬁﬂiﬁ’ﬁfﬂ“ﬁ%ﬂ“’]“ffﬁ formate (CU-763-
W%ﬁiﬂm U AN

CZ——C"
/
/ '_C< .
H* ? H
Hh .‘Cf}_—(j3 N_O H: ‘Cz_é TH
/ BEpA  H \ ., H
H-C —O
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+ CH3-C-O-Na

e ‘3 iile
’QW’W&Nﬂ‘iﬂJ UAIINAY

Flgure 10. The O-acylation reaction mechanism of 2-propylpentano
hydroxamic acid. |
A. General reaction mechanism.
B. The formation of ethyl-2-propylpentamidooxy formate.
C. The formation of 2-propylpentanohydroxam1c acetic
anhydride.
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Figure 110. (C 0 tinued 2 eaction mechanism of
2- pro ylpentanohydroxam1c acid.

ﬂwgwmﬁuﬁhydroxamm T

E The formagon of 2- pro§ylpentanohuoxam1c

Qﬁqﬂ\‘fﬂﬁfﬁ“ﬁ NYIae
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IR spectrum (Figure 61); at the wavenumber 3225 CM’
represented to N-H stretching, 3000-2840 CM™ was C-H stretching of
aliphatic, 1798 CM' was O-(C=0)-O stretching (carbonate like
carbonyl), 1667 was C=O stretching (amide like carbonyl), 1458 CM™
was N-H bending, 1245 CM™" was C-O stretching of ester, 750- 600 CM™
was N-H bending (out-of-plane).

'H-NMR spectrum (Fig
protons were assigned to s1x Proto
two protons on C* and C?, res;
split into triplet (J =

re 62-63); at 0.91 ppm (6H, t), these

C’and C*, with the coupling to
(1 us, it showed peak that was
s at 1.25-1.48 ppm were

on C¥, H®, and H'® (6H,
d to three protons on C>"

Hz). The multiplet'peak A1/ 1.62-1.72 ppm referred to two protons, H**
and H'*. At 1.90 ppmghdwed.- broad peak ofia proton on C*. At 4.33
ppm represented to tWo pu tOnﬂ i hat eonnected to oxygen, with
coupling to three prOtofs on G- o orption
(J = 7.02 Hz). At 8.52 ppm, the broad peak teferred to a proton on the
nitrogen atom. =

PC-NMR spectn’i’m'*(F’ ' aks at 13.943 ppm, 20.490
ppm, 34.671 ppin m, and 174,539 , represented to two
carbons; C and € 5; ( two carbons; C? and C!
carbon; C? and a ¢ , respegtively. Peaks, at 20.490

ppm, 66. 142 ppm, ap 54 518 PP %)vere assigned to a carbon; C*", a

i ARYINBNINRYIFT

EIMS the mass fra mentatlo ak of the compound was not
showeab; ﬁliw (%\ds by highly
temperature in the appara e requlre ompo could not be
detected.

‘To confirm that, compound (CU-763-1209) was O-acylating
compound. It was tested with ferric chloride solution. With the negative
result, the color of ferric chloride solution was unchanged. It showed
that the compound (CU-763-1209) represented to O-acyl-2-
propylpentanohydroxamate. ’
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2-Propylpentanohydroxamic Acetic Anhydride (CU-763-1210).

This compound represented to O-acyl-2-propylpentano
hydroxamate. It was prepared from 2-propylpentanohydroxamic acid
and acetic anhydride, to avoid base and heat in the reaction, the 2-propyl
pentanohydroxamic acid was firstly formed to sodium-2-propyl
pentanohydroxamate. Then its salt was reacted by ethyl chloroformate

with stirred at 0-10°C. It cou urified by recrystallization from the
mixed solvent (to avoid h %

_’
The possiblﬁlsnﬂof m ucleophilic substitution,
showed in figure IV g \

The struc
(CU-763-1210) coul

xamic acetic anhydride

-

IR spe ¢ m (Figure 65); at the @avenumber 3194 cM™
represented to, N-H stretching, 300022840 CM™ was C-H stretching of
aliphatic, 17ﬁ %% Swtglw &}@l bonyl), 1658 was
C=0 stretchnm amide like carbonyl), 1467 CM™ was N—H bending, 750-

AN 1ot Ll

'H-NMR spectrum (Figure 66-67); at 0.91 ppm (6H, t), these
protons were assigned to 51x protons on C’ and C*, with the coupling to
two protons on C* and C?, respectively. Thus, it showed peak that was
split into triplet (J = 7. 32 Hz) The peaks at 1.25-1.48 ppm were
assigned to two protons on C*, two protons on CZ, H®, and H'® (6H,
multiplet). The multiplet peak at 1.58-1.70 ppm referred to two protons,
H** and H'*, At 2 19 ppm showed a broad peak of a proton on C2.
Three protons on C, connected to carbonyl, gave the absorption peak as
singlet at 2.22 ppm. At 9.35 ppm, the broad peak referred to a proton on
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the nitrogen atom.

C-NMR spectrum (Figure 68); peaks at 13.959 ppm, 20.540
ppm, 34.753 ppm, 43.753 ppm, and 174.177 ppm, represented to two
carbons; C° and C*, two carbons; C* and C?, two carbons; C* and c'a
carbon; C?, and a carbonyl carbon; C', respectlvely Peaks, at 18. 236
ppm, and 168 831, were assigned to a carbon; C*, and a carbony]l

carbon; C" , respectively. %‘ , /

EIMS; the gm nt
showed because it wa
temperature in the ap : 1r'ed compound could not be

k of the compound was not

detected.

To confirm u 210) was QO-acylating
compound. It was with ferric ¢ solution. With the negative
result, the color of ferri ride’s unchanged. It showed
that the 2 to O-acyl-2-
propylpentanohydro
2-Propylpentanohydrox nhydride (CU-763-1211)

This ) [ represented  t0  10-acyl-2-propylpentano

hydroxamate. It ﬂ epar oropylpentanohydroxamic acid
and benzoyl chloride, to aV01d base and heat in the reaction, the 2-propyl
pentanohydro mlc ir sodium-2-propyl
pentanohydr éj %%g@h}imﬂ chloroformate

w1th stirred at}0- 10°C It could be punﬁed by recrystalhzatlon from the

fii‘ﬁ"f HESERINgNa Y

The possible mechanism of reaction, nucleophilic substitution,
showed in figure 110-D.

The structure of 2-propylpentanohydroxamic benzoic anhydride
(CU-763-1211) could be confirmed by:
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mLcs\' o
: HH
I'Izu., ' Clv O
& N\,
—C H H
I-I4 —1_12 \ \C7" éél
o N—O
HOS e B\ \
/ 5"
H-C i — \ /C—H
,C3 C\4"
H H

represented to N- .

aromatic, 3000-2860 Ci
was C=0 stretchig

1" was C-H stretching of
1g of aliphatic, 1775 CM™
1655 was C=0 stretching
were C=C stretching of
e), 697 CM™ was C=C
nding (out-of-plane).

aromatic, 1239 C) A
bending of aromatic 4

g at 0.92 ppm (6H, t), these
protons were assigned 0 q‘lif__ tons-ofl’ d C¥, with the coupling to
two protons on C* and Qi; ectivelys. Thus, it showed peak that was
split into triplet(J = 7.32 )1er at, 1.29-1.51 ppm were
assigned to two pfotons ¥(¢°, H®, and H'® (6H,
multiplet). The mul ca referred to two protons,
H** and H'. At2.25 ppm showed a broad*peak of a proton on C2.
Peaks, at 7.47 ppm (2Hpdd, J = 7.63aHz), 7.63 ppm (1H; dddd, J = 7.63,
1.22 Hz), mﬁﬁéﬁﬁﬁ,ﬁbﬂ %ﬁﬁ %ere assigned to two
protons; H* @and H®', a proton; H>', and two protons; H’" and H,

A T

PC-NMR spectrum (Figure 72); peaks at 14.008 ppm, 20.605
ppm, 34.836 ppm, 44.163 ppm, and 174.375 ppm, represented to two
carbons; C° and C°, two carbons; C* and C?, two carbons; C> and C' a
carbon; C?, and a carbonyl carbon; C', respectively. Peaks, at 126.666
ppm, 134.119 ppm, and 164.997 ppm, were assigned to a carbon; C*, a
carbon; C°, and a carbonyl carbon; C!, respectively. Two peaks at

P
o
A

= -

5 tTWO Dr 11 C
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128.640 ppm and 129.956 ppm were assigned to two interchangable
couple carbons; C* and C%", C*" and C”".

EIMS; the mass fragmentation peak of the compound was not
showed because it was easily decomposed to other compounds by highly
temperature in the apparatus. Thus, the required compound could not be
- detected.

\ U-763-1211) was O-acylating
compound. It was tested with ferri¢.€aGaide solution. With the negative
result, the color of fer as unchanged. It showed
that the compo resented to O-acyl-2-
propylpentanohydro

2-Propylpentanohyd ic Anhydride (CU-763-

1212).

This
hydroxamate.

O-acyl-2-propylpentano
Ipentanohydroxamic acid
{ id and heat in the reaction, the
2-propylpentanohydroxamie vas firstly formed to sodium-2-
propylpentanohydrox: w1 S salt was reacted by ethyl
vith s at 0-1( Zcould be purified by
recrystallization feom the mixec oidhi gh temperature).

The possible ‘mechanism of éeaction, nucleophilic substitution,

e i S AN YNTNYNT

The $tructure of 2-propylpentanohydroxamig , 4-nitrobenzoic

T RRTRNTR R RTENE18 Y
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& Y
I’I?';:fzcg'v -C< //O
o H H
H B\ /c’——— cﬁ\

ml,. }
/ % L
H-C C——C C_NOZ

e
" e\l

H H
wavenumber 3205 Cwm!

' was C-H stretching of

aromatic, 3000-28 wes-6-H stretehing, of aliphatic, 1770 CM!
was C=O stretching; ike- - 669 was C=O stretching
(amide like carb M “were C=C stretching of
aromatic, 1526 CM 4w, asym), 1351 CM™ was N-O

stretching (sym), 146 pLi. . 2s -Hibending, 750-600 CM™! was N-H
bending (out-of-plang). -

'H-NMR spectrusi (Figure 74-75); at 0.94 ppm (6H, 1), these

. B e Tl 1 . .
protons were assignedsto six proton Pand €' with the coupling to

split into triplet ] 1.30-1.54 ppm were
assigned to two p wo protons o C*, H’®, and H'® (6H,
multiplet), The multiplet peak at 1.66+1.76 ppm referred to two protons,

H** and Hlmﬁ %ﬁgﬁ%%&&’e}ﬂ? proton on C>. All
doublet of doublet peaks, at 829 ppm (J =9.15, 1.83 Hz), and 8.34 ppm
(J=9.16, 1.83 Hz), were assighed to twodnterc ab uple protons;
¥ w6V PEIEL AL 38 PLD e miert o

proton on the nitrogen atom.

BC-NMR spectrum (Figure 76); peaks at 13.992 ppm, 20.605
ppm, 34.803 ppm, 44.131 ppm, and 174.588 ppm, represented to two
carbon; C’ and C¥, two carbon; C* and C?, two carbons; C* and c', a
carbon; C? and a carbonyl carbon; C', respectively. Two peaks, at
123.787 ppm and 131.157 ppm were assigned to two interchangable
couple carbons; C*' and C%, C¥ and C”". Peaks at 132.128 ppm,
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151.129 ppm and 163.286 ppm, were assigned to a carbon; C2
carbon; C°', and a carbonyl carbon; C" , respectively.

EIMS; the mass fragmentation peak of the compound was not
showed because it was easily decomposed to other compouds by highly
temperature in the apparatus. Thus, the required compound could not be
detected.

To confirm th
compound. It was tested
result, the color of*f
that the compg
propylpentanohydroxé

olution. With the negative
s unchanged. It showed
sented to QO-acyl-2-

2-Propylpentanok J ic i Anhydride (CU-763-
1213). 7.

This e ' O-acyl-2-propylpentano
hydroxamate. 37: d. By dlow-pressure hydrogenation of
2—propy1pentanohydroxam1c‘-ﬁi obenzoic anhydnde in the presence of
activated palladuﬂx carboﬁ ‘as catalyst (S gure 111). It could be
purified by recrystal HIRRTTIRCTe

temperature). p ”

The mechanism of catalytig, hydrogenatlon was proposed as
followed. G&ﬂﬂﬁiﬂﬁﬁtﬂ tro compound, was
adsorbed orf%e 1&! dsorption was thought to be
followed by the simultaneous¢transfer ofstwo or morerhydr ogen atoms

o Y 1o 0 R Rl hesoriono

he red ed molecule, an aromatic amine

The structure of 2-propylpentanohydroxamic 4-aminobenzoic
anhydride (CU-763-1211) could be confirmed by:
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Figure 111. THE £
benzbig's :‘"”‘“
. 158
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atiey. 1774 CM™ was C=0
€C=O stretching (amide like
Ohatic amine, 1622 CM!
s N-H bending, and 1282

); at 0.86 ppm (6H, t), these
23 and C*', with the coupling to
ﬁ showed peak that was
1.23-1.37 ppm were
assigned to two protor : s gh C*, H®, and H'® (6H,
multiplet). The multiplet peak at 1.43-1.54 ppri referred to two protons,

H** and H' At ﬁz dd) of a proton on
C%. Two d(ﬁi)l at| 4. %p ﬁ?ﬁ z)) and 7.77 ppm (J =

8.85 Hz), wete assigned to two interchanélable coupleLBrotons; H* and
H, aaiﬁ ﬁ€7 ti ﬁ) thie|] singlet peak
referre qt g n nlﬁm . wm El

BC-NMR spectrum (Figure 80); peaks at 13.902 ppm, 19.956
ppm, 34.499 ppm, 42.182 ppm, and 172.212 ppm, represented to two
carbons; C° and C”, two carbons; C* and C?, two carbons; C? and C!, a
carbon; C? and a carbonyl carbon; C!, respectively. Two peaks, at,
112.790 ppm and 131.511 ppm were assigned to two interchangable
couple carbons; C*' and C%, C*" and C”". Peaks at 112.362 ppm,

protons were assigned to_six protons/ofi

oar

two protons on CHafd C*, respectively.
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154 198 ppm and 164.151 ppm were assigned to a carbon; c , a carbon,;
C”", and a carbonyl carbon; C'", respectively.

EIMS; the mass fragmentation peak of the compound was not
showed because it was easily decomposed to other compounds by highly
temperature in the apparatus. Thus, the required compound could not be
detected.

To confirm that, eompoun@*{@t-763-1213) was O-acylating
compound. it was tested-with i essolution. With the negative
result, the color of as unchanged. It showed
that the compo esented to (O-acyl-2-

ﬂ‘lJEI’J‘VIEWIﬁWEI'm‘i
ammnim NN Y
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