CHAPTER 111

EXPERIMENTS

Instruments. , ”#/
1. Infrared etcp

Perkin-E »
Perkin- /t: i ] ‘i\{\“" S
Perkin-E \

- d"l e 1
2. Nuclea ] *,‘
Jeol A 50 *? *

il

3. Gas chromatog aﬁi VIass specirometer:
Varian Star Q QX /' Van ‘Saturn GC/MS/MS 4D.

Chemicals.

Beﬁ ﬁﬁﬂjﬁ;ﬁﬂﬁ WBIN3

-Bromopropane (Fluka Chemik

D e el

Cuprous chloride (Sigma).

Dimethylsulphate (Sigma).

EthylChloroformate (Wako Pure Chemical Industries, Ltd.).
Ethyl iodide (Merck).

Hydrochloric acid, concentrated (Merck).

Hydroxylamine hydrochloride (Merck).

Nitric acid (Merck).

4-Nitrobenzoic acid (Fluka Chemika).
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Palladium on activated charcoal (10% Pd) (Merck).
Phosphorus pentachloride (May & Baker LTD.).
Sodium metal (Reidel-de Haen).

Sodium carbonate (Carlo Erba, AG).

Sodium hydroxide (Merck).

Sodium valproate (Siegfried Chemie).

Sulfuric acid, concentrated (Merck).

Sulfuryl chloride (Aldri Chemical Company, Inc.).

2-Toluidine
All solvents el

Benzoyl Chloride:

Method I

6 , M0 benzoic acid and 126 g
(0.6 mole) of pure p W{ ide in 500-ml round-bottom
flask. Fitted the flask w1tl’f’—a‘:€a1» , oride guard-tube and connected
the latter to a gas absorpti“é'rrl‘ﬁsép;r flask on a water bath, with

30 minutes or &
almost ceased: a ﬁh ; S UId& formed. Distilled the
mixture on an oil bath to remove the phosphorus oxychlorlde (b p-

L ﬁmﬁ%ﬁwﬁ’ww g e b
QW”ﬂﬂﬁﬂim UANINYA Y

Placed 25 g (0.2 mole) of benzoic acid and 45 g (0.35 mole)
of redistillated thionyl chloride to 250 ml round-bottom flask that was
fitted with a refluxed condenser and connect at the top to a gas
absorption trap. Stirred the mixture and heated the flask on a water bath
until the evolution gas, sulfur dioxide and hydrogenchloride, were ceased
(about 5 hours). Distilled the mixture on oil bath to remove excess
thionyl chloride (b.p. 67°C) and collect the benzoylchloride at 195-
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197°C. The yield of the benzoylchloride, colorless liquid, was 18 g
(65%).

The structure of benzoyl chloride was confirmed by IR spectrum:
(See figure 20)

IR :3100 - 3000 CM™" (C-H stretch; aromatic)

(NEAT) 2000 - 1667 CM™" (ovértang or combination bands; aromatic)
1775 cMm! stfefcl acyl halide)
1724 £ (fermi 1

1600, 1452
862, 765
665

2-Chlorotoluene

concentrated hydrochlo itk flask loosely (to prevent
ox1dat10n) and cooled ;;r@n e ixture whilst the diazotisation

--------------------- idine in 85 ml of
concentrated hydrg , ater contained in a 750-ml
conical flask or beaker. C o t0 0°C in an ice-salt bath

with vigorous stirring or shaklng and a little crushed ice was added. The
salt, O—toﬂdm &aﬂgnggoww:ﬁs a finely divided
crystalline a solution of 24 g
(0.35 mole) of sodium nitrite’ in 50 mlQf water; sh@ok or stirred the

::xg@gm@% A AR A =

time. The hydrochloride would dissolve as the very soluble diazonium
salt was formed; when all the nitrite solution had been introduced, the
solution should contain a trace of free nitrous acid.

Poured the cold diazonium chloride solution slowly and with
shaking into the cold copper(I)chloride solution. The mixture became
* very thick, owing to the separation of an addition product between the
diazonium salt and the copper(I)chloride. Allowed the mixture to warm
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up to room temperature without external heating, and shook occasionally.
When the temperature reached about 15°C, the solid addition complex
commences to break down with the liberation of nitrogen and the
formation of an oily layer of O-chlorotoluene. Warmed the mixture on a
water bath to about 60°C to complete the decomposition of the double
salt; shook occasionally. When the evolution of nitrogen ceases, steam
distilled the mixture until no more oily drops were present in the

distillate. Transferred the disti to a separatory funnel, and remove
the layer of O-chlorotoluene. uccessively with 30 ml of 10%
sodium hydroxide solu@ - resol which may be present),

water, an equal vol@nc@tramric acid (to remove a trace

of azo compound tk Hatty color, ude product and cannot be
removed by distillatief) afd-water (to ren e acid). Dried with 3-4 g
of anhydrous calciug ide ed or filter through a small fluted
filter-paper and disti sl _1 \ sphere. Collected the
colorless liquid, Q#Chlbrdtoluene, ' MC; the yield was 33 g
(78%). e Y

The structurefof, onfirmed by IR spectrum:
(See figure 21)

IR :3100- 3000 CM R ar
(NEAT) 3000 - 286 che alinhad

2000 - I'667 C ‘ :- iion bands; aromatic)
1580 - 1448 CM' (C=C sireteh; aromatic)
1052 _,CM'1 (C-Cl stretch; aryl chloride)

181 4 VRPN comet

429"‘LI cM! (C#C bend; out-of-plane) ,

WIANASRAARTIINEIA Y

N-Bromosuccinimide was purified by recrystallization as rapidly
as possible from ten times its weight of hot water or from glacial acetic
acid.

a—Br(‘sq

Placed 36 g (0.2 mole) of N-bromosuccinimide, 25 g
(0.2 mole) of O-chlorotoluene, and 150 ml of dry, redistilled
carbontetrachloride in 250 ml round-bottom flask. Then added about
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200 mg of benzoylperoxide. Attached a reflux condenser and allowed
the mixture to stand at room temperature when after a short induction
period the reaction begins. The reaction mixture became warm and the
heavy yellowish. N-bromosuccinimide began to be transformed into the
light colorless succinimide which became suspended in the reaction
mixture. Then heated under reflux until all the N-bromosuccinimide had
been converted to succinimide (about 12 hours). Cooled the flask, filter
under suction and washed the residue with a little dry

carbontetrachloride. Distill c\ ate under reduced pressure and
collected the a-bromo-Z@ ﬁ03-104°c / 10 mmHg. The

yield was 33 g (82%). e
—

2000 - 166 ( f € or tion bands; aromatic)

1222

1057 chloride)

1038 n

744 CM'l (——(f H/ben'- e, aromatic)

4-Nltro-benzoylchBrlz T

Mixe mole) of re p mtroben201c acid and 126 g
(0.6 mole) ml round-bottom

flask. Fitted tfhe ask w1th a calcmm chlorlde guard tube and connect the
latter m r bath, with
oA S A S T
30 minfites or until the vigorous evolution of hydrogen chloride had
almost ceased: a pale yellow homogeneous liquid was formed. Distilled
at ordinary atmosphere to remove the phosphorus oxychloride (b.p.
107°C) either by heating in an oil bath gradually to 200-220°C or by
heating in an air bath until the temperature was about 150 °C. The

mixture was allowed to cool and the excess phosphorus pentachloride
was washed with diethyl ether. The yield of p-nitrobenzoyl chloride, a
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yellow crystalline solid (m.p. 70 °C), was 105 g (95%) and was pure
enough for most purposes.

The structure of p-nitro-benzoylchloride was confirmed by IR
spectrum: (See figure 23)

IR :3100 - 3000 CM™" (C-H stretch; aromatic)

(Nujol’s 2000 - 1667 CM™' (overtone or combination bands; aromatic)
mull) 1775 CM1 \?\ ; acid chloride)

1613, 1580 \QC}: omatic)

842 CM-= (= C- -of-plane, aromatic)

Placed 50 el of \24 entanoic acid and 60 g
(0.5 mole) of redistil iony! chiot und-bottom flask that was
fitted to a reflux c sér and connect, a top to a gas absorption
trap. Stirred the mix ind heated the flask on a water bath until the

Placed 20 g (0.22 mole) of toluene 30 g (0.22 mole) of
redistilled s w W enzoyl peroxide to
250 ml roun ‘ﬁ ﬁ%m lﬁrﬂﬁ%ﬁ reflux condenser.
Refluxed gently, when a v1go§ous reactlon take place the reaction was
com first under
oo TN S LS A S TR e
continué distillation under reduced pressure. Collected the benzyl

chloride at 64-69°C / 120 mmHg. The yield of benzyl chloride was
about 21.5 g (79%).
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The structure of benzyl chloride was confirmed by IR spectrum:
(See figure 24)

IR :3100 - 3000 CM™' (C-H stretch; aromatic)

(NEAT) 3000 - 2860 CM™' (C-H stretch; aliphatic)
2000 - 1667 CM™" (overtone or combination bands; aromatic)
1518, 1452 CM™' (C=C stretch; aromatic)
1053 CM"' (CH,-wagging; CH,-Cl)

1084, 1041 CM’! - in plane)

690 % liphatic chloride)
9 =
E—
—

o

500 ml round-bo

concentrated sulfug as..ad and, refluxed for 15 hours. An
azeotropic mixture ¢ dnd \ethanol was distilled at 78°C. The
residue was conti | “and collected the ethyl chloroacetate
at 144-146°C. The yi€l o'f%" yl ¢ vacetate, colorless liquid, was

IR : 3000 - 2& 0C
(NEAT) 1757 CMt (C=0 stretch)

i IR s Reaas

cwm! &-0 stretch

ammﬂ@?w NY1AY

Z—Propylpentanohydroxamlc Acid.

ahp@tic)

21 g (0.2 mole) of sodium bicarbonate was added to 10% water
in tetrahydrofuran. = Added 21 g (0.3 mole) of hydroxylamine
hydrochloride and then, stirred vigorously. When carbondioxide gas
ceased, the reaction was stirred continuously for 3 hours. The excess
sodium bicarbonate was filtered.
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Hydroxylamine solution was cooled to 10°C. Added 21 g
(0.2 mole) of sodium bicarbonate with vigorous stir. The 50 g (0.3
mole) of 2-propylpentanoyl chloride was poured to dropping funnel and
then, dropwised to the hydroxylamine solution during the course of 4
hours. Stirred vigorously until carbondioxide gas ceased, and the stirring
was continued for 4 hours. The mixture was filtered, and the filtrate was
evaporated under rotary evaporator until dried. The residue was purified

by recrytallization from hex % The yield of 2-propylpentano

hydroxamic acid as white 4-125°C, was 38 g (78%).

The structur yl.en xamic acid was confirmed
by: |
IR 23195 (N4
(KBr 3032 _ H str
Pellet) 3000 - 2866 ﬁ‘\ liphatic)
1629 retc ide ike carbonyl)
1466 Cl |

750 - 600 A -FL . oult-of-plane)
(See figure 26)ff = —

'F
.’f ‘:l’" '!'.l‘ e

'H-NMR : 0.89 ppm "= -*f—’f I 4) <
(CDCl;) 1.19 44336 ppm  (4H, multiplet)

1.37 - L ,- Slet)

1.61 pp nltip et)m

1.94 ppm (1H dddd)

(

ﬁﬁﬁﬁﬁ@ﬂﬁWﬂwnﬁ
BCNMR : 131929 ppm ¢(2C; C°, .
RTIREA T g@mﬁm 18 Y

43.604 ppm (1C; Y

174.292 ppm (1C; CH

(See figure 29)

EIMS : m/z 159 (M), 144, 142, 126, 100, 99, 98, 72, 57, 55, 41.
(See figure 30)
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Sodium-2-propylpentanohydroxamate.

Placed 50 ml of absolute ethanol to 100 ml round-bottom flask
and cooled in the ice-salted bath. Added 2.3 g (0.1 mole) of sliced
sodium metal to the absolute ethanol with vigorous stir until the sliced
sodium metal were disappeared, and the sodium ethoxide was formed.
Poured the solution to a dropping funnel, and connected to anhydrous

calcium chloride guard tube.
A
Dissolved 15 g \& y& opylpentanohydroxamic acid
in 50 ml of absolute @ e

Dmpvm,sodlum ethoxide during the
course of 2 hours; soluble substance, was
formed. Added 50

en ﬁltered the content by

hydroxide with minimum

quantity of puriﬁed W ra}ﬁﬁ ' Dissolved 5 g (0.03 mole) of

2- propylpentanohydroxam’fgé_md with’

tetrahydrofuran in 100-riF found-bottottt flask. Dropwised the sodium
hydroxide solutich very sic and stirred“vigorously until the clear
solution became ' -“ (0.03 mole) of ethyl
chloroacetate and : ondenser that connected
anhydrous calcium ¢ lorlde guard tube at the top. Refluxed the mixture
on a water vaporated by rotary
evaporator ﬂl‘gl ﬁnﬁﬂ ﬁ ﬂ)ﬁm]tﬁ ml of 25% sodium

carbonate so] t10n and 50 ml redistilled chloroform, Collected the

Rem AN Tt

anhydrous sodium sulfate. Evaporated the chlorofom on a water bath
(rotary evaporator), and then the residue was purified with a silica gel
column, eluted with hexane. The yield of Ethyl-a-(2-
propylpentamidooxy) acetate was 3.5 g (46%).
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The structure of ethyl-a-_(2-propylpentamidooxy)acetate' was
confirmed by:

IR :3175 CM" (N-H stretch)

(KBr 3000 - 2860 CM™ (C-H stretch; aliphatic)

Pellet) 1752 CM! (C=0 stretch; ester like carbonyl)
1662 CM! (C=0 stretch; amide like carbonyl)
1462 CM" (N- |

1215 CM™

d)
( stretch)
L (C-C
Jben -plane)

1075 CM(C-
750 - 600 _CNFSEN
(See figuredd=r, | S,

'"H-NMR : 0.88 pg/ H.

(CDCl;) 131p A3H, \
1.20 - 134 pginf /{4y mulfiple
135-1.4 . (o) ful iplet).
1.56 - 1. . o ’f-.-\
1.94 ppm '

4.26 ppm
4.49 ppm

(See figure

BCNMR : 13.926/p
(CDCl;)  14.074 ppm s
.4 2!

20.572 ppm. (2G; C, C ,

3
g%&mmﬁ%wni

404 ppm ¢ (1C;CHa 'Y
ARAGERTUPANNYIAY
9 169.735 ppm |
173.618 ppm (1C; Ch
(See figure 34)

EIMS : m/z 246 (M+1), 230, 216, 203, 202, 174, 142, 126, 100, 99, 98,
12,51, 55,41,
(See figure 35)



- Methyl-2-propylpentanohydroxamate.

Used 1.2 g (0.03 mole) of sodium hydroxide, 1.9 g (0.015 mole)
of 2-propylpentanohydroxamic acid, and 5 g (0.03 mole) of
dimethylsulfate. Proceed as for ethyl-a-(2-propylpentamidooxy) acetate
but heated under reflux for 5 hours. The yield of methyl-2-propyl
pentanohydroxamate was 3.9 g (73%), after purification by using silica

gel column and eluted with e Wate : hexane (1 : 4).
The structure w @/lpentanohydroxamate was

confirmed by:

IR : 3245

(NEAT) 3000 - 286
1689
1492 .
1085
750 - 600
(See figure

'H-NMR : 0.89 ppm
(CDCly) 126- :
1.55%

2.14 ppn
3. 76 IT
10.46 ppm (NH road) :
ﬁﬁﬂﬁﬂ%ﬂswawni
BCNMR : 1? 926 ¢ (2C;C, @)
(CDGly)
Qwﬁ 86ppm mgmﬂﬂqaﬂ
. 43.143 ppm (1C; C»
63.658 ppm (1C; ¢
173.618 ppm (1C; ChH
(See figure 39)

EIMS : m/z 174 (M+1), 158, 144, 142, 131, 130, 126, 102, 100, 99, 98,
7237, 55, 41.
(See figure 40)
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Ethyl-2-propylpentanohydroxamate.

Used 1.2 g (0.03 mole) of sodium hydroxide, 5 g (0.03 mole) of
2-propylpentanohydroxamic acid, and 4.7 g (0.03 mole) of ethyl iodide.
Proceed as for ethyl-oa-(2-propylpentamidooxy) acetate but heated undexr
reflux for 4 hours. The yield of ethyl-2-propylpentanohydroxamate was
4.9 g (84%), after purification by usmg silica gel column and eluted with
ethylacetate : hexane (1 : 4)

The

;lpentanohydroxamate was
confirmed by: —

IR s 2L

1660

?\ ¢ like carbonyl)
1458 N

(See figure 4

'H-NMR : 0.90 ppm
(CDCl;) 1.27 ppm

128340 pom

1.55 ey

2.03 o“

3 99 ppm‘

‘Wmmw 8N

13C—l\IMR 13235 p ¢(1C; ) m y
ORI eI 1 gag/p aNYIAY

34.803 ppm (2C; Cz, o )

43.045 ppm (1C; C?

71.291 ppm (ac:

173.601 ppm (1C; CH
(See figure 44) .
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EIMS : m/z 188 (M+1), 172, 158, 145, 144, 142, 126, 116, 100, 99, 98,
12, 57,55, 4L
(See figure 45)

Propyl-2-propylpentanohydroxamate.

Used 1.2 g (0.03. mole) of sodium hydroxide, 5 g (0.03 mole) of
2-propylpentanohydroxamic_ 3 d 3.7 g (0.03 mole) of propyl

bromide. Proceed as f ‘u pylpentam1dooxy) acetate but

heated under reflux fors5 hours. d of propyl-2-propylpentano
hydroxamate was 4:8w=g-{ )Jaﬂei-punﬁcatlon by using silica gel
column and eluted wath €ty b 2 4).

The f / propyl-2-propylpentanohydroxamate =~ was
confirmed by: 140\

IR 13185

(NEAT) 3000 - 2860 QM (G- stretch; aliph:
1650 ' (C=0stretch; amide like carbonyl)
1467 M [ be '
1075

750 - 600

(See fi ___

'H-NMR : 0.82 p;ﬂ

(CDCl;) 0.88 ppmy (3H
AEInyIman,

¢ QHqt) o
Q708N 300 ikRA N8 8

9.56 pprn (NH, broad)
(See figure 47-48)

BC.NMR: 10.126 ppm  (1C; C)

(CDCl;)  13.943 ppm G .}
20.572ppm  (2C; CY C%)
21.198 ppm (1C; C*

34.819 ppm 260, 6
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43.505 ppm (1C; C»)

77.921 ppm (1C; cM
173.601 ppm (1c; CH
(See figure 49)

EIMS : m/z 202 (M+1), 186, 172, 159, 158, 142, 130, 126, 100, 99, 98,
72,57, 55, 41.
(See figure 50)

Benzyl-2-propylpentane

xide, 5 g (0.03 mole) of
(0.03 mole) of benzyl
sentamidooxy) acetate but
s l\: benzyl-2-propylpentano
©), m.p. 72-73°C, after

Used 1.2 g
2-propylpentanohyd
chloride. Proceed
heated under reflux fé
hydroxamate as
recrystallization in

The - Benzyl. -p opylpentanohydroxamate ~was
confirmed by: ;

IR 13218 '
(KBr 3100 - 'i' M (C-H Stietoh—arotd
Pellet) 3000 - 2860

2000 - 16 J; CM overtorne or combination bands; aromatic)
1652 (C O strgteh; amide like carbonyl)
q 738 EC#’H bend out of-plane, aromatic)
Eﬂﬁq% end; o‘u%i}elf]aﬂ
(See figure 51) -
'H.NMR : 0.86 ppm (6H, t)

(CDCl;) 1.15-1.40 ppm  (6H, multiplet)
1.54 -1.65 ppm  (2H, multiplet)
1.96 ppm (1H, broad)
4.92 ppm (2H, s)
730-7.42ppm  (3H, multiplet and 2H, d)
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8.05 ppm (NH, broad)
(See figure 52-53)

BC-NMR : 13.992 ppm (2C; C°, )
(CDCl;)  20.655 ppm 7 el Sl gl
34.786 ppm e, 0
43.933 ppm 1C; C?)
78.234 ppm Y
173.601 ppm =
128.542 - 138:3 ¢, eV, ¢, e, c
(See

EIMS : m/z 250 (
72,6, 37
(See figure

> 100, 99, 98, 91, 7%, 71,

oxide, 5 g (0.03 mole) of
6.2 g (0.03 mole) of
eth l-a-(2-propylpentam1dooxy)
At s, The yield of (2-
chlorobenzyl)-2-pfopyl [ "White needle was 7.4 g
(83%), m.p. 104—1(Iﬂ° . : n_m hexane.

v o011 3 TIPSR T
e | Sﬁﬁlmﬂﬁﬁ‘ﬁm’; NN ﬂ d

Pellet) 3000 2860 CM™ (C-H stretch; aliphatic)
2000 - 1667 CM™' (overtone or combination bands; aromatic)

2-propylpentanohydroxamic ;
2-chlorobenzyl chloride. -Pro:

1661 CM! (C=0 stretch; amide like carbonyl)
1520, 1450 CM™ (C=C stretch; aromatic)

1055 CM™! (C-O stretch)

758 CM" (C-H bend; out-of-plane, aromatic)

750 - 600 CM™ (N-H bend; out-of-plane)
(See figure 56)
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'H-NMR : 0.87 ppm (6H, t)
(CDCl;) 1.18-1.42ppm  (6H, multiplet)
1.55-1.66 ppm  (2H, multiplet)

1.90 ppm (1H, broad)
5.07 ppm (ZH, 8)

7.27 ppm (2H, multiplet)
7.39 ppm (1H, dd)

7.50 ppm H, broad)

8.25 ppm
(See figure

BC-NMR : 13.992
(CDCl;)  20.655

77 315 5
(See ﬁg

v

Ethyl-2- propylpemamldooxy formate.

LR e s
hydroxam fid d ed drofuran in 100 ml

round- b m ﬂask Dro w1s€d 2 0.62 m of ethylchloroformate,
and th QF ﬂ)ﬁ! g’;} aS\gsequently, the
mixtur€ was evaporate usmg the rotary evaporator (very low
temperature was used). The residue was dissolved in 50 ml of
chloroform and extracted with three 50 ml portions of purified water.
After that, the chloroform layer was dried with anhydrous sodium sulfate.
Collected the chloroform layer and removed on a water bath (rotary
evaporator) with very low temperature. The residue was purified by
recrystallization in diluted methanol. The yield of the compound as
white needle, m.p. 82-83°C, was 3.2 g (72 %).
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The structure of ethyl-2-propylpentamidooxy formate was
confirmed by:

IR :3225 CM"' (N-H stretch)
(KBr 3000 - 2860 CM™" (C-H stretch; aliphatic)
Pellet) 1798 CM’ (0O-(C=0)-O stretch)
1667 CM' (C=0 stretch amide like carbonyl)
1458 CM! (N-
1245 (@
750- 600 CM -of-plane)

'H-NMR : 091 p
(CDCl3) 137 pp
M
1.62 - 1.

BC-NMR : 13.943 ppm .

(CDCl;)  14.058ppm
20.490%
34.671ppm
43.384 ppm 10 €5

@ﬁzﬁw ﬂ%’i”w J1NT

%5.539 ppm ¢ (1C; oh )

W@Fﬁ‘ﬂ‘ﬂ@?m URNINYIAY

2—Propylpentanohydroxamlc Acetic Anhydride.

Used 3.5 g (0.02 mole) of sodium-2-propylpentano hydroxamate,
and 2 g (0.02 mole) of acetic anhydride. Proceed as for Ethyl-2-
propylpentamidooxy formate but stirred at 0-10°C for 24 hours. The
yield of 2-propylpentanohydroxamic acetic anhydride as white needle
was 2.6 g (67%), m.p. 77-78°C, after recrystallization in hexane.
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The structure of 2-propylpentanohydroxamic acetic anhydride
was confirmed by:

IR  :3194 CM™" (N-H stretch)

(KBr 3000 - 2860 CM™ (C-H stretch; aliphatic)

Pellet) 1793 CM™! (C=0 stretch; ester like carbonyl)
1667 CM™" (C=0 stretch; amide like carbonyl)
1458 cCM!' (N-

1245 cMm!
750 - 600 CM

'"H-NMR :
(CDCl5)

BCNMR :
(CDCly)

091 pp
1.37 ppm
T~ M
1.58 - 1.

#’l v
=

13.959 ppm = (2CHE

18.23¢ppm  (1C;€) "
20.546pm (G C N
34.753 ppm 2E57C
43.966 ppm (1G L)

=9 "

@:ﬁmwmﬂﬂmm

e figure 68) ¢

AR AN IR ARANN A Y

Used 3.5 g (0.02 mole) of sodium-2-propylpentano hydroxamate,
and 2.8 g (0.02 mole) of benzoyl chloride. Proceed as for Ethyl-2-
propylpentamidooxy formate but stirred at 0-10°C for 10 hours. The
yield of 2-propylpentanohydroxamic benzoic anhydride as white needle
was 3.6 g (71%), m.p. 125-126 °C, after recrystallization in hexane.
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The structure of 2-propylpentanohydroxamic benzoic anhydride
was confirmed by:

IR  :3174 CM™' (N-H stretch)

(KBr 3100-3000 CM" (C-H stretch; aromatic)

Pellet) 3000 - 2860 CM'l (C-H stretch; aliphatic)
2000 - 1667 CM (overtone or combination bands; aromatic)
1775 stretch; ester like carbonyl)
1655 f =0 s ; amide hke carbonyl)

1239
697 :
750 - 600 end f-plane)

'H.NMR : 092 p
(CDClL) 1.29-1.5

3C-NMR : 14.008 ppm._ (2C; C’°, C%)

o ﬂwﬂ%fﬁmm

63 ppm ¢ (1C; C? ) &

MIAAIUYEYINAY

126.666 - 134.119 ppm (1C; C*', C*",c*,c”, c%,C™)
(See figure 72)

2-Propylpentanohydroxamic 4-Nitrobenzoic Anhydride.

Used 3.5 g (0.02 mole) of sodium-2-propylpentano hydroxamate,
and 3.7 g (0.02 mole) of 4-nitrobenzoyl chloride. Proceed as for Ethyl-2-
propylpentamidooxy formate but stirred at 0-10°C for 10 hours. The
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yield of 2-propylpentanohydroxamic 4-nitrobenzoic anhydride as pale
yellow needle was 4 g (67%), m.p. 138-140°C, after recrystalhzatlon in
mixed solvent, chloroform and hexane.

The structure of 2-propylpentanohydroxamic 4-nitrobenzoic
anhydride was confirmed by:

IR : 3205 cMm! (N- etch)
(KBr 3100 - 3000 CM R aromatic)
Pellet) 3000 - 2860 CM | iphatic)

2000 - 1667 hu_ ) ination bands; aromatic)
1770 olike carbonyl)
1669 hke carbonyl)

1526
1460
1351
750 - 600

'H-NMR : 0.94 ppm

(CDCl;)  1.30 - 1.54 ppiiz—~/(¢
2.25 n?-*’.-.
8.29p
8.34 pp (2H, dd)

@%ma%ﬁ%wm
YR m‘im g@@@wmaﬂ

34.803 ppm e 0 X gl b3l
44.131 ppm (1C; cz)
163.286 ppm (1C; c"’)
174.588 ppm (1c; ch

123.787 - 151.129 ppm (6C; C*', ¥, c*, c”,c¥,C™)
(See figure 76)
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2-Propylpentanohydroxamic 4-Aminobenzoic Anhydride.

Dissolved 3 g (0.01 mole) of 2-propylpentanohydroxamic
4-nitrobenzoic anhydride in 25 ml of absolute ethanol. The solution was
added to a Parr hydrogenation bottle. A little amount of catalyst,
10% palladium on activated charcoal was added, and then subjected to
low-pressure hydrogenation (45 psi) for 10 hours. The contents were
filtered by using filtered-paper black precipitate was filtered out.
The filtrate was evaporated. A r of benzene, then filtered the
mixture.  The filter; ' cipitate, was purified by
recrystallization from..€th purified product, 2-
propylpentanohydr enzoicranhydride, was precipitate as
pale yellow crystals inal product, m.p. 154-155°C, was

1.8 ml (73%). RN
The struc {f 2% prep '7 \xamic 4-aminobenzoic

IR : 3540 y 3 rimary amine)
(KBr 3460 NoH stretehiyasym, primary amine)
Pellet) 3248 ¢

3100 - 3000 CM‘*’ﬂ(E}‘iﬁ

3000 - 2860 CM™ (C-H stretch: alipha

1774 C= er like bonyl)

1670 j (C amidﬂhk: i;rgziyl)

1650 5CM (N-H bend aromatic amine)

B WIS
1282 CM™ (CyN stretch; aromatic aming)
QAT I INETA Y

‘H—NMR 0.86 ppm (6H, t)

(DMSO) 1.23-1.37 ppm (6H, multiplet)
1.43 - 1.54 ppm (2H, multiplet)

2.20 ppm (1H, dddd)
6.59 ppm (2H, d)
7.67 ppm (2H, d)
11.56 ppm (1H, s)

(See figure 78-79) -



BCNMR : 13.902 ppm (2C; C, C%)

(DMDO) 19.956 ppm (2C; ¢, ¢
34.499 ppm (2c; C, cy
42.182 ppm g £
164.151 ppm (1c; c™
172.212 ppm (1C; CH
112.362 - 154.198 ppm (6C; C*', C*", c*, Cc*, c¥, C")
(See figure 80) '
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Figure 20. The IR spectrum (NEAT) of benzoyl chloride.
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