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Figure 7 The mass spectrum of odoram
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CHAPTER I

INTRODUCTION

Aglaia odorata Lour. is a small tree being found

primarily in South-East Asia. Extracts of the plant have been

used as medicine. established one of the

chemical constituent

_A.. odorata Lour. as a

nitrogenous OOV fron he methanol

extract.[1] The \ identified Dby

\ mg lactam compound,

\\ as shown below.

piperidone (1)

iy
Hoﬁvﬂ gx‘%m W%’W /]xﬂﬁed that this

compound wﬂs in fact, ' —?ethyl-‘-l hydroxy-L—prol e as shown

o Selfeend Tl | mz%'n nen ﬂ d

H

spectral evidencs

"3,5-dihydroxy-1-m

Nevertheless, the synthesis of 3,5—dihydroxy-;1—methy1—2—

piperidone and/or its derivative is still very interesting.
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1.1 Preparation of Lactams

Lactam is a cyclic amide compound. There are many
methods to synthesize lactams.[2]
1.1.1 Reaction of Cyclic Ketones, Lactones with Ammonia

or Amine

Cyclic k lactones, when treated with

ammonia or primary am ctams. [2-3]

ﬂUU’J“ﬂE@W?W 119

Lactams can convert to r1ng—expanded lactams
* QRIRY SR M S o o
n1tro en. A strong base is used to convert the NHo to NH™

which acts as a nucleophile , expanding the ring by means of

a transamidation. [2]
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/_\ RNH Transamidation
(CH\Z)n /c:o — (CH\Z)': =0 r(cu )n

N
I
(8) (CHz)n Q) «%Hz)n

__{cHy

(10)

Wy
act easily prepared based
———

on the enhancing Y-bu

on cyclodehydration of

7-,6-, and &-am by st

\ refluxing a mixture of

Ny

W-amino acid (1 Wei ’ Q\\ a or silica gel (3-4
o Ne ¥ \

parts in weight ) \ (25-35 parts in volume).
A \

2

i 2L A\

that an equivalent &mouni conce ed aqueous sodium hydroxide

This method can be s drochlorides provided

is first added to ffee the am id. (6

AL03

CH3H ‘;Hz)zCOOH e mH3c /@0
ﬂ‘UEﬂI ‘nﬂmwmm(m

2O3 or SI0

R0 38 T VlEﬂ

1) NaOH 1 equivalent NH,
HZN(CH2)3CHCOOH HCI >
2) Aly053 , toluene

(15) H
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1.1.3 The Schmidt Rearrangement
The reaction between a monocyclic ketone (17) and
(19) with hydrazoic acid in sulfuric acid gave 60-80 % isolated
vields of lactams (18) and (20) derived by methine migration.
The mechanism for insertion of NH™ between the carbonyl group

and one R group, converted a ketone into an amide was called

Schmidt rearrangemen \ ”y/é

Qk\\:‘;&'\.\ Q
L%
\ Me N 0
H
(18)
H
(20)

1.1.4 “Bec )

Ow:lmes of ketone underwen@ a rearrangement in

acidic cﬁfﬁog %ﬂﬁﬁ%ﬂﬁ’]’ﬁ% Oximes of

cyclic ket’gne rearranged gto give &ng enlarge@qt of cyclic

widp Rl N A I HVITIVIEIRE

H3 CH3
NH,OH ©= H,S0, NH
60 —> N—OH —= " 3
(21) (22) (23)
NHon HZSOI.
B P
N
(24) (25) H
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1.1.5 Reduction of Imides
The cyclic imides (27) were selectively reduced
in ethanol by sodium borohydride followed by acidic work-up
procedure gave the ethoxy compounds (28), when the reduction
process was carried out in basic medium, hydroxy compounds

(29) were obtained. [8]

1.1.6

Aldehydé €3 — eadily converted into the
corresponding _ N-trim 7 ) which were acylated
in the prese ;"? ,‘ i'l the new 2-aza-1,
3-diene (32). -mhen dienes (32) reacted mth maleic anhydride

“ o= @I NENTR TN = o =

obtained with high dlaste;‘;eoselectlvmy [3]

ARIANN TN UANINYIAY

1) LIHMDS Rlchpcoct ey
R—CHO ——> R-CH=N-SiMe; —° (32)
(30) 2) M93$IC| (31) Et3 .
B h i 1
Me4Si R
By
o : ~COgMe
1) CHCly , 20 1) MeOH , Et3N
(32) + > >
o 2) MeQH 2) CHyN, H ) CoMe
R

(34)



S8

Ph , Rl=H , 87 %

(34a) R

tBu, Rl=H , 90%

(34b) R

The dianion of 4-(phenylsulfonyl)butancic acid
(4-PSBA) reacted with imines (35) activated by boron trifluoride

etharate to afford substituted 2-piperidone (38), after

cyclization assisted by ‘ ic anhydride (TFAA) in good

vield. [10]

1.1.7 | Hoductive Cyolization GEMABSHG Lactonos
’ﬂ synthesis of sugar &tams having five-,

= HUHIMINING M @ =

accompllsh by the reduct%?e cycllzatlon of apprqgslate azido
w3 RRT Bl Vi D B ot i
lactones to lactams via an internal displacement of the lactone
ring oxygen is a general reaction in the sugar series provided
that the potential amino group is favorably situated in the

molecule. [19]



60

0 NgHL OH NHxCHp COOH H
Q‘ NaN3 T Hy G A HoS0,
DMF Pd/C 0.5 mm Hg
< i > >
M M Me Me Me M Me Me LR o

N )
AULINENTNYINS
PMIAIATUAMINYAE
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1.2 The Synthetic Pathway of 1-Methyl-2-Piperidone Derivatives

In 1969, C.C. Deane and T.D. Inch [3] studied the
stereospecific synthesis of S-(-)-piperidin-3-0l (52) via a
compound of which the structure was similar to (1) using

1,2:5,6-di-0-isopropylidene-D-mannitol (80) as a carbohydrate

precursor as shown i @,12]
Scheme I The Stere btés—(—)—l’iperidin—fl—ol.

o 1=
HO——H 07 %) G
H——OH “Hat e RHE
0 ﬂ'f
L— ‘ o "'r
e o J \0><
. DA
(50) i
1) Hy , Pd/C 1) acetone , CuS0,
I — — O 4 501 A L —— NON3 » DMF
‘ . H2
CHy —y &
LB WEL TN A TWEIN T
r
TR L LA il NS 0
THEIA St 3ien
q
NH .  NH
H LiAIH
I ST il WY HOO
10% Pd-C _
5(S)-Hydroxypiperid- 2 -one (S)-piperidin-3-ol

(51) (52)
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In 1985,R.K. Olsen et al. synthesized (S)-(-)-3-piperi—

dinol (82) from L-glutamic acid (53) as the amino acid precursor
via many compounds and (5)-5-hydroxy-2-piperidone (51) toward
(8)-(-)-3-piperidinol (52) as shown in scheme II. [13-15]

Scheme II The Synthesis of (S)-(-)-3-Piperidinol.

L-Glutamic acid

(53)
NaBH, N°N3 Q
7 HOM,C -~ —>N
i omr 3T
Hy/ Pd-C
=== > Ho

In 1989, V.o angk 7 [16] successfully

synthesized 3,5—dihYdr@-; hyl-2-piperidone derivative via

the synthetic 'z proach of R.K. Uls s od to (S)-5-hydroxy-

2-piperidone (EJJJ and d «a-hydroxylation.

The product of '{i ﬂﬁm ‘ 3—hydroxy—5—
methoxy-1- e( shown in scheme I1I.

&W'T'ﬂ IR Y ) YR o

methyl-2-piperidone.

NH,

R.K, Olsen’s Maethod
HOOC/k/\COOH - “0@
‘ OH NH

—_— > Me0 ——> Me0 0
DMsSO N 2) 0y N
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From the above synthetic pathway, 3,5-dihydroxy-1-methyl-

2-piperidone (1) could not be prepared from the amino acid
precursor.

Furthermore, in 1983 O0.Th. Schmidt [17], S. Hanessian and

T.H. Haskell [18-20] synthesized a sugar derivative containing

nitrogen as the ring atom, "S5-amino-5-deoxy-D-ribonolactam” (58),

y/m:ting material as shown in
—

Amino-5-de D-ribolactam.

using " a-D-Mannose"” (
scheme IV.

Scheme IV The S

CH,OH
HH
H H

&4 -D-Mannose
(55)

. *OM2Ge aJ3tC
HRTNE AT
ARIANAIUUNINYIAY
H aq. HCL - H
H or agq. AcOHﬁ H (56)
Y ~ OHOH

X
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From the pathway in scheme IV, it obtained 5-amino-5-
deoxy-D-ribonolactam which was one of the 1-methyl-2-piperidone
derivatives. So the synthetic route to 1-methyl-2-piperidone
derivatives could be proposed by using carbohydrate precursor.
The retrosynthesis of 3,4,5-trihydroxy-1-methyl-2-piperidone (84)

from «-D-glucose (87) as the starting material was shown

in scheme V. [17-24] ’, //
Scheme Y The Syn —l—methyl 2-piperidone.

=

oL-D-Glocose
(57)

Cr0y E | iy Amberlite Resirﬂ
——
pyridine ..1,5 (OH™)

ﬂ‘LJﬂQ ﬂ'ﬂiWMﬂ‘i@
QW’mﬂﬂ‘iﬂJ UAINYA Y

The synthesis of "3,4,5-trihydroxy-1-methyl-2-piperidone"
(B4) was used as model to synthesize "3,5-dihydroxy-1-methyl-2-

piperidone” (72) as shown in scheme VI. [17-27]
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Scheme VI The Synthesis of 3,5-Dihydroxy-1-methyl-2-piperidone.

HOH,
) Me,CO NaH, (;32
HO OH ZnC!2 /H3P04
S

H
& -D-Glucose I
(53) =~CSMe
(57) (65)
OHC
Bu3SnH NalQ,
—— By
AIBN
(68)
£ MeHNCHz
MeN Hz. HCL CI’03
> ERRR.. S
NaBH,CN —(OH pyridine

Amberlite Resin

IR-45 (OH™)

I
-

ﬂ‘UEI’J‘VIEWlﬁWEJ’lﬂ‘i
ammnmumawmaa



CHAPTER II

EXPERTMENTS AND RESULTS

2.1 Instrumental Analyses and Equipments

f 00 6 T i

Spectroscopy (PMR and. CMR)

AW BT o UBAINZUANY, e
on Bruker Model ACF 200 Spectrometer operating at 200.13 MHz
for proton and 50.32 MHz for carbon-13 nuclei. Tetramethylsilane
(TMS) was used as internal standard. The chemical shifts (&)
were given in ppm down field from the TMS. In this
research, the deuterated solvents such as CDClz, D0, DMSO-dg,

CD30D were used as internal standards.
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2.1.4 Elemental Analyses
The elemental analyses were made by using a

Perkin-Elmer CHNO Analyzer Model 240C.

2.1.5 Melting Point (m.p.)

7nt of compounds were determined

%tus and were uncorrected.

=

The melting

on a Fisher-John melr T

rom a solution of an

F Fa (= ‘
organic compound i fraﬁ:é, solve:
BEI2 4N
ration), was

traction process or from

nducted under reduced

pressure (a water pump wa: most convenient).

18440 81T

Merck’'s silita gel 60GArt.7743 (70280 mesh ASTM)
was’&qﬂa’;] ﬁcﬁnﬂtjfm Mﬁ ll&lllﬂa:l}a E‘-le ratio of
mixture to be separated to the adsorbents was approximately
1:10-20 by weight.

Packing the column [28,29]

The column v?as a cylindrical glass tubing with a
stopcock attached at the bottom of one end which was clamped

upright in a vertical position.
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A quantity of solvent was partially filled into
the column and a loose plug of glass wool or cotton was tamped
down into the bottom of the column with a long glass rod
until all entrapped air was force out as bubbles.

A slurry was a mixture of the solvent and the

solid adsorbent which should be stirred until it was
homogeneous and rela&@‘ ,# /f entrapped air bubbles.
When the slurry "H!!—-:séad}q. t- he~eolumn was half filled with
solvent, and the ; justed to allow solvent to

drain slowly ternately, the slurry

J_a-a—...-

on the side during "eia‘j&_gour 'ration, with a pencil fitted

level at the top of
| |
the column. So;j/ent from the collecting beaker might be re-added

to the ﬂ.\%ﬂa% 81%%8'\‘18@@ j’aoo thick and the

collected yolvent should bg passed through the gcolumn several
vy 10 ] had Bkt DYIRL e e
flrmly packed.

Applying the sample to the column

Before applying the sample to the column, the
solvent leve.l was lowered to the top of the settled base by
draining. The 1liquid (diluted or neat) or dissolved solid was

added to form a small layer on the top of the settled adsorbent
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with care inorder not to disturb the surface. This small layer
of liquid was drained into the column until the top surface began
to dry. A little of solvent was then added carefully and it was
drained into  the column until the column Jjust dry again.
Another layer of fresh solvent was added, if necessary, this
process was repeated until it was clear that the sample was

strongly absorbed on f@‘;’%l@n Finally, the column
&ed as the developing

was fully fill the s

eluent. Polarity

by mixing the more
polarity solven ’ : _efficiency of sample

separation.

2.2.2 Thi (TLC) [28,29]

adsorbents foF:jhin—‘layer chre

= 0

b .
'ge glass plates, ((20 square cm.) or (5x20 cm.))

- usedﬂ%giﬁ'}e,qﬁ VS PRI R wich acotone,

dried and pv aced on a sheety'of tissuepaper. The lurry should
be %ﬂ:lan\ﬂ ﬂﬁmumg m;f] alEJa gel 60G
to each 2 mL of water.

The 0.25 mm. thin-layer chromatoplates were
prepared in the following manner:

A mixture of silica gel 60G (25.0 gm) and water
(50.0 mL) was stirred until it became a slurry, then, it was

applied to glass plates (20 square cm. or 5x20 cm.) using
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a Desaga spreader. After being dried at room temperature for
an hour, the plates were heated at 125 °C for 30 minutes, then
cooled and stored in a descicator, ready to be used.

Before testing, two lines were drawn on each plate,
one was 2.0 cm. from one edge ; this line was referred to the

base line. The upper line was 14.0 cm. above and parallel to

! ’,/#/aining the compounds to be
investigated was A s&ots on the base 1line of
- L e—
the plate at 10( : And er the solvent evaporated,
P ; Tl "\ ap

lled to a depth 1.0 cm.

the first line. The

the plate was

with the eluting ent moved up the plate

immediately. ached the upper line, the

plate was remov h a suitable detector

such as UV, Iy acid in ethanol to reveal

the compounds

a

R

sa

!D 2
ﬂUﬂf’JVIﬂﬂﬁWﬂ’]ﬂ‘i

QW%NF]?EU AN Y
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2.3 Syntheses
The synthetic pathway of "3,4,5-trihydroxy-1-methyl-2-

piperidone” and "3,5-dihydroxy-l1-methyl-2-piperidone"” were

shown in scheme V and VI.

2.3.1 Pr %"y/ 1-0-isopropylidene— a-D-

glw or @G-D—glucose (58)
—

lucose (57) (15 g.,
g.,0.083 mol) and

ry acetone (100 mL)

were stirred at 4 It emperal r 30 hours. Unchanged
glucose was removed b?’-.:ﬁx—lt' and washed with a little
¥ ’P_:-’: ""r )
acetone by the addition
of a cool solu jium 5g7) in water (10 mL).

The resulting suspensmn was flltered and washed with acetone.

e isaf BANMA TN Fe concentonte

under reduced pressure, the fesidue wassdiluted withgwater (80 mL)
et “hbloc ol W) SRl 1o LA Bho s
The combined organic phase was dried over magnesium sulphate,
filtered and concentrated on a rotary evaporator which gave
a white crystalline residue of crude 1,2:5,6-Di-0O-isopropylidene-
a-D-glucofuranose (28). Recrystallisation from 1light petroleum
(b.p. 80-100 ©C) gave product (88) (8.75 g., 40.3 % yield),

m.p.108-110 °C (1it.17, m.p. 110-111 ©C). Elemental analysis
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found : C 55.48 %, H 7.56 % and CjyyHo0g required : C 55.38 %,

H 7.69 %.

IR ¥ pnye (eml)  : 3420, 2980, 2940, 2860, 1450, 1380, 1220,
1070, 840. (Fig.2)

PMR (CDC13) & (ppm) : 1.30(s,3H);1.35(s,3H);1.43(s,3H);1.48(s,3H);

2.57(d, J=3.70 Hz, 1H exchanged with D50);

(Fig.3)
26.68(q), 26.72(q),

74.74(d), 81.07(d),

..28), 187(26,70),

127¢30.15), 101(100.00), 85(18.78), 59

AU e $HE) Ad
QRASAIN UNIANLARLL

glucofuranose (99) [17,21-24]

The compound (58) (5 g.,0.019 mol) was treated
with 2 M acetic acid (60 mL)' in methanol (25 mL ; 45 °C) with
continuous stirring. The reaction was followed by thin-layer
chromatography (10 %Z methanol in chloroform as mobile phase)

until the starting material had been consumed (there was only



73

one new spot at Rp=0.33, no spot at the origin Rg=0.0 was
observed). The reaction mixture was evaporated under reduced
pressure at 50 °C to a syrup which diluted with water (50 mL)
and extracted with chloroform (30 mL). The chloroform extract
was dried over magnesium sulphate, filtered and evaporated to

dryness under reduced pressure at 40 °C to give a white
solid as the starting 7[

2

ﬁutral ized with resin

(Amberite 45, OH™ f y ing until the pH was

washed the resin

with water (2x3 Jcombined aqueous layer and

required : C 438.08 %, H 7.27 %.

"'ﬂ*ﬂﬂ BB BT B, om0,

850, 650. (Fig.sh
mwmnmmmmna ]

3.44-3.50(dd, J1=12.07 Hz, J»=5.90 Hz, 1H);

3.58-3.66(dd, J1=12.08 Hz, J9=2.76 Hz, 1H);

3.69-3.78(m, 1H);

3.88-3.94(dd, J1=8.88 Hz, J9=2.60 Hz, 1H);

4.14(d, J=2.65 Hz, 1H);
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PMR (CDCl3) & (ppm) : 4.51(d, J=3.71 Hz, 1H);
5.84(d, J=3.72 Hz, 1H).
(Fig.8) (OH in this compound exchanged
with D20)

CMR (D20) & (ppm) : 24.00(q), 24.42(q), 62.37(t), 67.26(d),

72.47( 78.62(d), 83.28(d), 103.58(d),

1115 l/ 413
MS m/e (% rel. int.&ﬁﬂ 0-1850.205(39.77), 159(32.62),
-"——' \

.§5), 85(35.86), 73

(46.60). (Fig.13)

stirred solutio ~1,2-0= —glucofuranose (29)
(2.41 g., 0.011 moP in methanol (20 mL). Stirring was allowed

o e L) FIRLIN G WERIAR St removed 1o

solvent by evaporatlon undef reduced pressure at &./temperature
beloﬂﬁ m‘g a ﬁﬁs‘ime&m ,Jagemﬂ;] atEJchlorofom
(3x20 mL), filtered and dried the combined extract over magnesium
sulphate, filtered and evaporated the solvent to give a pale
yellow moderately viscous 1liquid (BQ) which was gradually
hardened on standing. The product was isolated as dimer product
(1.76 g., 85.46 % yield), Rg=0.66 (10 % methanol in chloroform).

Elemental analysis found: C 48.72 %, H 6.88 %, and CgHi90g



required : C 51.06 %, H 6.38 %.

nNeat

IRV ay (eml) @ 3450(broad), 2890, 2840, 1735, 1380,
1270-850. (Fig.14)

PMR (D20) & (ppm) : 1.16(s); 1.33(s);
3.82-3.87(dd, J1=7.61 Hz, J»=2.78 Hz, 1H);

4.08(d, J—2 72 Hz, 1H);

(Fig.15)

CMR (D-0) § ( : \ .52(d), 81.67(d),

t:‘ ML03.81(d), 111.71(s).

MS m/e (% rel. int.) :° M +CH: .01), 173(M*-CHg, 20.02), 159

B5(60.75), 71(40.54),
2 Y]
|

(Fig.18)

ﬂUH?ﬂﬂﬂﬁWﬂﬂﬂ‘i

4 Preparation® of 1, 242=Isopropy11ddhé~ -D—xylo—
awwammummmaﬂ

A cool solution of sodiumborohydride (NaBHgq >

(1.46 g., 0.038 mol) in methanol (20 mL) was added dropwise

into a cool well-stirred solution of 1,2-O-isopropylidene- «-D—

erythropentodialdofuranose (60) (4.50 g.,0.024 mol) in methanol

(20 mL). Stirring was continued for an hour. The solvent was

then removed on a rotary evaporator under reduced pressure at a
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temperature below 45 °C. The solid residue was extracted with
chloroform (3x20 mL), filtered and dried the combined extract
over magnesium sulphate, filtered and evaporated the solvent
under reduced pressure to give a white solid crystalline (86Q03).
This solid product was molstened when 1t contacted the air.
The melting point of this compound could not be determined. The

,ﬁﬁ, 99 % yield). Elemental

%, H 4'@ d CgHi0s reauired :

isolated product wei

analysis found

KBr

IR VP pax (cm™ 2950, 1850, 1380, 1150,

3H); 3.82(broad, 1H);

ZH); 4.09(s, 1H);

\ -

|
3 Hz, 1H); 4.80(s);

Y ]
3.94(t), 73.71(d),

CMR (D50) & C
75.30(d), 84 42(d>,@03 82(d), 111.22(s).

ﬂﬂﬂf?ﬁ%%ﬁﬂﬂ’]ﬂ‘i

MS m/e (% rel int.) : 201¢30.50), 158(20.81), 128¢l7.50),
ARAIN ALUYAYEANY
44(70.61), 43(100.00)

(Fig.22)
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2.3.5 Preparation of 1,2-0-Isopropylidene-5-0-toluene-
p-sulphonyl-D—xylofuranose (60b) [13,15,32-33]

Powdered p-toluenesulphonyl chloride (p-TsCl)

(0.69 g.,3.60 mmol) was added in one portion to an ice-cooled

and stirred solution of (80a) (0.57 g.,3 mmol) and N,N-dimethyl-

aminopyridine (0.04 g.,30 mmol) in dry pyridine (20 mL). The

‘ // temperature 0-10 °C. The
fi"“

mixture was stirred

re to dryness to give

acetate. The ethyl
acetate solution shed. 8 and saturated sodium
chloride solution e agnesium sulphate, filterd and

evaporated under SSure. r idue product was a pale

~ 1.0 .. 4.10-4.27(m, 1H);
4.30(d, J=3.59 Hz, ﬂ.-ﬂ ;

ﬂuﬂ’mﬂdﬂ’ﬁﬂ*ﬂ”fﬂ‘i

5. 8%éd J=3.68 Hz, H) ;

ammn%quawmaﬂ

7.25(s, CDClg) ; 7.58(dd, J1=88.96 Hz,

J2=8.49 Hz, 4H). (Fig.22a)
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2.3.6 Preparation of N-Methylbutylamine [31]

The well-stirred solution of methylamine
hydrochloride (MeNH5.HC1) (3.75 g., 0.055 mol) in abs. methanol
(20 mL) was added to the solution of butyraldehyde (1.59 g.,0.022
mol) in abs. methanol (20 mL). The mixture was adjusted to pH<7

(litmus paper) and stirred for 30 minutes. Then, sodiumcyano-

'#//18 mol) was added into the

borohydride (NaBH3CN)
LS

mixture and the us stirred for 20 hours.

—

The solution w(

and extracted wi C ) nbined extracts were

under reduced pressure

dried over magne
a pale yellow viScous fﬁm N-ne 'butylamme (0.85 g.,

44 .97 % yield).

Butyraldehyde s

2.33(t, 5(s, 1H). (Fig.22b)

N-methylbu e showed the PMR mgna]D below.

- ‘CD"lﬁ‘lé"ﬂ INBIIN SRS

1 81£,m 2y ; 2. 72(8, 3H) ;

ARIANN TR VIR ) cese 20
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2.3.7 Preparation of 5-N-Methyl-5-deoxy-1,2-0-iso-
propylidene— a-D-xylofuranose (61) [31]
The well-stirred solution of dimer product (80)
(0.52 g., 0.003 mol) and methylamine hydrochloride (0.54 g.,0.008
mol) 1in abs. methanol (30 mL) was pH<7 (litmus paper). The
r 30 minutes, then gradually added
/y“y/ml) to pH 7-8 (pH paper)

20 hours.The mixture was evaporated

acidic mixture was stirred

sodiumcyanoborohydrid

and continuous s@r

to dryness under extracted with ether
(3x20 mL), the LT mbi acts were dried over
magnesium sulp ated to give a pale

yellow viscous 1i

:
g
§
?
;

[18‘,21,25]

= s

1 AUNHBINEID G aos «.00
mol), sod?llm hydride (2.0 g.,0.0830l) and imid&Zole (0.2 g.)
Was%mrg as Q Ijanm ,’111:11(] ﬂﬂi@agljo mL  two
necked round-bottom flask fitted with a reflux condenser.
Carbon disulphide (7.2 mL, 0.120 mol) was added, and continued
stirring for one hour. Then methyl iodide (2.6 mL, 0.04 mol) was
added into the stirred orange mixture and stirring was continued

for 30 minutes. The reaction was completed in 10 minutes and the

vellow precipitate of sodium iodide was formed. Dichloromethane
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or chloroform (80 mL) and water (150 mL) were added to the
mixture, respectively, then the lower organic layer was separated
and washed it with water until the water layer was colourless.
The organic layer was dried over magnesium sulphate, filtered and
removed the solvent on a rotary evaporator to give a yellow

viscous liquid (13.83 g.,97.84 % yield). Elemental analysis found

:C 48.40 %, H 6.46 % uired: C 48.00 %, H 6.28 %

IR Voo, ‘(cm“li—/ \f_!bo, 1210, 1070, 850.

H); 1.34(s, 3H);

S5 H);

, Jo=2.32 Hz, 2H).

m (Fig.24)

om i 48§ 7} P FHE) T =0

26.70(q), 66. 87&:), s 31(d)y ;78.72(dD,
AR AN FUHBAEINY AR B scor
' 112.29(s), 214.84(s). (Fig.25)
MS m/e (% rel. int.) : 335(M™-15,15.32), 317(22.07), 303(27.77),
245(8.42), 187(3.27), 159(6.01), 127
(10.07), 113(8.36), 101¢100.00), 75(26.58),

59(18.82), 43(51.11). (Fig.28)



e

o B e S

81

2.3.9 Preparation of 3-Deoxy-1,2:5,6-Di-O-isopropylidene—
‘a—D-glucofuranose or 1,2:5,6-Di-0-isopropylidene—
x—D-ribo-hexofuranose (66) [27,28]
A solution of tributyltin hydride (27.04 g.,0.092
mol) in dry toluene (80 mL) was placed in a three-necked flask
equipped with a reflux condenser, a nitrogen gas inlet tube

and a dropping funnel \H&"l/y as flushed with nitrogen

atmosphere. 1oru Wa g:ed at 60 °C while a

solution of s—( : \\KS\Q (22.27 g.,0.064 mol)

in dry toluene

(AIBN) (3.02 g., Refluxing was
continued overni : f t solvent was removed

on &a rotary evapo tor;* i liquid product was

on silica gel with hexane
..--l‘ '-I'J ;-"J )

containing axmmcreas'iné’ pfopomgfe

After elution f__» tin compo J‘-“:-‘ —-compound (66) was

r (5 % increments).

I
obtained as pag yellow oil (5 28 g.,34. 0 A yield). Elemental

e G S REN W A i

C 59.82 %, ' 8.19 %

w5 2 s 3ol U122 118128 o, o
(Fig.27)

PMR (CDC13) & (ppm ) : 1.24(s,3H);1.29(s,3H);1.36(s,3H);1.45(s,3H);
1.61-1.78(ddd, Jq=13.48 Hz, J5=10.07 Hz,
J3=4.79 Hz, 1H);
2.06-2.18(dd, J1=13.47 Hz, Jo=4.19 Hz, 1H);

3.68-3.78(m, 2H);
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PMR (CDC1l3) & (ppm ) : 3.98-4.14(m, 2H);
4.66-4.71(t, 1H);
5.73(d, J=3.67 Hz, 1H).
(Fig.28)
CHMR (CDC13) & (ppm ) : 23.57(q), 24.53(q), 24.87(q), 25.16(q),

33.74Lt), 65.51(t), 75.26(d), 78.79(d),

MS m/e (% rel. int e 1.68 229(65.14), 171(9.68), 143

01(35.73), 85(B0.85),
(Fig.31)

2.3.10

isopropylidene— a—D-

., 0.011 mol) was

treated with anol (25 mL; 45 °C)

by continuous stlrrlng The reactlon was continued until no free

v o8 GBI T U 7

Zifﬁﬁhﬁﬁﬁﬁfiﬁ URAAAEIIAS. ZZ

50 OC to a syrup which dissolved in water (15 mL) and extracted

with chloroform (20 mL). The chloroform extract dried over
magnesium sulphate, filtered and evaporated to dryness on
a rotary evaporator at 40 °C giving starting material (88).
The aqueous phase was neutralized with resin (Amberite 45, OH™

form) by continuous stirring until the pH was not acidic to
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litmus paper, then filtered, washed the resin with water (2x30
mL), combined the total aqueous layer and evaporated under
reduced pressure to give a syrup. Keep the syrup in the
desiccator for sevaral days. The syrup was recrystallised from
methanol-ether to give a white solid (1.56 g., 66.63 % yield)

m.p. 79-80 °C (1it.22, m.p. 83-84 °C ; 1lit. 24, m.p. 80-81 °C. 7's

i’#fz, H7.91% and CgHig05

<@e C 52.91 %, H 7.69 %).

1430, 1380, 1210,

Elemental analysis
required : C 52.91

KB«

IR V.. (cml
PMR (CDCl3) & ; 1.71-1.88(ddd,
5 Hz, J3=4.63 Hz, 1H);

.28 Hz, J9=4.18 Hz,1H);

' Hz, J=6.67 Hz, 1H);

X

J.81-3. 88(m, 1H); iﬂ

ﬂumwﬁ%@wmm

ammﬂiﬁﬁﬁfﬁmmma

(Fig.33)

Hz, J5=3.46 Hz, 1H);

CHMR (CDCl3) & (ppm) : 26.02(q), 26.64(q), 33.63(t), 63.48(t),
72.11(d), 78.47(d), 80.48(d), 105.09(d),

111.27(s) (Fig.35)



M5 m/e (% rel. int.) : 205(M*+1,4.88), 190(6.15), 183(63.63),
143(91.70), 85(88.98), 589(100.00),
43(90.57)
(Fig.38)

2.3.11 Preparation »2-0-Isopropylidene-3-deoxy— a-D-

ose (68) [22,28]

methanol (20 n
in water (10 m for an hour, then
the solvent wa . i 2 aporator at temperature

below 50 ©C. 1€ = facted with chloroform

F s
(3x15 ml) and dried ‘-é'%
J"lﬂ"l LY =~

_--__. ‘, BT s _
sulphate.  Affer filtration M

yellow, moder

extracts over magnesium

the solvent, a pale

obtained which was
gradually harden?d on standlng The product (88) was isolated

= e A 6114860 0 % et

in chloroform) Elemental? analysis <found :C 52968 %, H 7.1

o bobo) ALY B VI LA NELLRLE ¢ oo s

H 7.59 %).
IR ¥y (om™l)  : 3450 (broad), 3000, 2950, 1735, 1450,
1380, 1280-950, 860. (Fig.37)
PMR (CDClz) & (ppm) : 1.15(s, 3H); 1.32(s, 3H);
1.63-1.78(ddd, J1=12.58 Hz, J»=7.95 Hz,

J3=3.55 Hz, 1H);
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PR (CDCl3) & (ppm ) : 1.93-2.03(dd, J1=14.20 Hz, Jo=4.81 Hz,1H);
4.00-4.08(dd, J1=10.60 Hz, J=4.95 Hz,1H);
4.80(s, Dy0), 4.79(t, 1H);
4.82(d, J=2.38 Hz, 1H);
5.74(d, J=3.14 Hz, 1H). (Fig.38)

CHR (CDCl3) & (ppm ) : 24.14(q), 24.74(q), 32.05(t), 78.48(d),

E
AULINENINYINT
PAATUAMINYAE



CHAPTER III

RESULTS AND DISCUSSIONS

The synthesis of 1-methyl-2-piperidone and/or its

derivative could be proceeded ;in various routes. In this research,

1,2—0—isopropylidene—gkl;;'. f ;;;;-';5Qa) was synthesized from
secursor which was shown
in the route 1 ‘:‘~'-;; .[44 hyl-2-piperidone (84)

was not achiew

3.1 Route 1
H
H
HO
(29)
os  HOCH
dNTHEEN,3
e/

UR¥

MeNHy.HCI
NaBH4CN el
abs.MeOH Pyridine

MeHNCH TsO H,
0
H H

(61) (60b)
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3.1.1 1,2:5,6-Di-O-isopropylidene- a-D-glucofuranose (58)
Reaction of «-D-glucose (57) with acetone 1in

presence of zinc chloride and phosphoric acid as catalysts gave
the five-membered cyclic acetal and furanose ring product (58).
The formation of acetal was carried out to protect the

cis-orientation of the h

Ip groups at Cq, Cy, Cg5 and Cg in

| %)Mes.

Twec@um ~of «(58) (Fig.2) gave important
——

absorption peM 420 ‘ox . O-H streching of the

hydroxyl group

«-D-glucose by conve

which dlsappe,gl‘ed when shaki oxide , indicated

hydroxyl proto . 'ﬂpm with the coupling

constant 3.64 Hz((J 1) was s:.gned to Hp and ¢ 5.93 ppm

(J1,2=3. 5ﬂ1u &qmﬁ w EJl‘q ﬂ@let of doublet
pm with co constants o (J 6b,6a)

é g m % @bw’g\'l:] iﬁof doublet

at & 4.06 ppm with coupling constants of 7.55 Hz (Jgg gp)
and 2.75 Hz (Jgg,5) was assigned to Hgg. The doublet of doublet
at & 4.16 ppm with coupling constants of 7.59 Hz Js,8b7

and 6.14 Hz (J5 gg) was assigned to Hs. The multiplet at

$ 4.31 ppm was assigned to Hz and Hy.
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While the CMR spectrum (Fig.5) exhibited twelve
signals which corresponded to twelve carbon atoms in this
compound, four quartets at & 25.08-26.72 ppm. were methyl carbons.
A triplet at 6 67.50 ppm. was assigned to methylene carbon at Cg.
There were five doublet signals which belonged to methine
carbons as labeled at Cq 2, C4, C3, Cg, respectively. Two
singlets at & 108. 4@“’ /pm were interpreted as
quarternary carbq&d

1—.1|5op groups.

» d}splayed the molecular
ion at m/e (% _ 16, M*+1), and other
fragmentation M*-CHs3), 187(26.70),
(56.57), 43 (72.05).

of this compound was

e hydrolysrs of 1,25 6—d1—0—150propy11dene—c:—

—glucofuﬂ H E]ség it % ‘§ Wﬂ;'}ﬂa‘ﬁethanol at 45 oC

gave -isopropylidene~ «-D-glucofuranose (539)s after the
mmfﬂﬂas @ﬂrﬂljdmym’] m:'ﬂ ’]QOEJ form) and
removed the solvent under reduced pressure on a rotary evaporator.

The IR spectrum of triol compound (53) (Fig.7)
showed the strong absorption of the hydroxyl group at 3430 and

3320 cm 1.
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The PMR spectrum (Fig.8) displayed the signal
of isopropylidene group at & 1.18 and 1.34 ppm.. The doublet of
doublet at & 3.47 ppm. with coupling constants of 12.07 Hz
(Jgb,pa”) and 9.80 Hz (Jgp,5) was interpreted as Hg,.
The doublet of doublet at & 3.63 ppm. with coupling constants of

12.08 Hz (Jga,pp)? and 2.76 Hz (Jgg 5) was assigned to Hgy.

The multiplet at @‘”/b was translated to Hs.

The doublet of do@ GQSIMh coupling constants of

8.88 Hz (Jg,s5) was assigned to Hg.

Three doublets a ing constant of 2.85

Hz (J3,4), ¢ constant of 3.71 Hz

(JZ,l) and constant of 3.72 Hz

(J1,2) were assi 3.4 respectively. The

hydroxyl groups were ﬁﬁ&saé 45 the deuterium oxide as the
__.I—-J' :-f, / g o

solvent

Two quartets of methyl carbons and a singlet of

a quarteﬁxu El“%“‘ﬂ‘ﬂﬂﬂ § wﬂ.{%ﬂﬂ %cause they were

hydrolyzed in aq. acetic.

AR AANILNYNG BEANL s

ion peak at m/e (% rel. int.): 221 (0.16, M*+1), 205 (39.77,

in this product.

M+—CH3), 158 (32.62), 127 (17.82), 101 (13.85), 85 (35.98), 73
(53.21), 59 (100) and 43 (46.60). The possible mass fragmentation

pattern of this compound was shown in scheme 2.
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3.1.3 1,2-0-Isopropylidene- «-D-erythropentodialdofura-

nose (60)

The oxidaton of 1,2-0-isopropylidene- «-D-gluco-
furanose (29) with sodium metaperiodate (NaIO4) in aq.methanol
afforded 1,2—O—iso§ropylidene—<x—D—erythropentodialdofuranose (80).
with chloroform and evaporated

ﬂually hardened on standing.

This liquid product. i € ﬂ‘ or hemiacetal compound

After the mixture was extr

to give viscous

\

and of (680) (Fig.14) exhibited

the mportant.,::geaks of thie vdro: ipfat 3440 cm~ 1 and the

i :
The PHR data (Flg 18) showed the signal of

1sopropylﬂlgpér$_l %]%Iw:ﬁsw&q:iﬂ:ﬁ The doublet of

doublet at & 3.85 ppm With coupling constants’ of 7.81 Hz

J 4% Ed’l @ﬂzﬁ!§3m,1dqtm ;lnﬁdg!lb lets with
coupling constants at & 4.09 ppm (J3 472.72 Hz), & 4.49 ppm
(J2,173.61 Hz), & 4.94 ppm (J5 4=7.68 Hz) and & 5.83 ppm
(J1,2=3.62 Hz) were translated to H3, Hp, Hg and Hy, respectively.
The hydroxyl group was shown at & 4.62 ppm next to the

deuterium oxide at & 4.60 ppm.
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Moreover, the PMR spectrum in Fig.16(a) showed the
aldehyde proton at &8 9.67 ppm and the CMR spectrum in Fig.17(b)
showed the carbonyl carbon at & 201 ppm when this product was
dissolved in CDClg. This product did not show the aldehyde proton
in Fig.16(b) when it was dissolved in DMSO-dg. When it was heated

at 80 OC in DMSO-dg, the di

u‘ ’ compound was broken to obtain

# de proton at & 9.58 ppm

. showed eight carbon

as shown in Fig.16¢ejws=—c __

showed the molecular
ion peak at m/e M++CH3), 173(20.02,
M+—CH3),158(44.51 71(40.54), 58(100.00),

43(85.39).

3.1.4 1@2 D— .~.; (60a)

Thq- imer compo (80) was reduced with sodium

ﬂ 14 & aamm;s WA et say. e
“¥ Wfﬁﬁfﬁwmﬂ 51N

The showed the
hydroxyl group at 3050-3700 em ™+ and no C=0 streching of
aldehyde group at 1735 cm™l.

The PMR spectrum (Fig.20) 1illustrated the
signals of protons which corresponded to the dimer compound (80)
(Fig.15). The disappearance of the doublet signal at 6 4.34 ppm

of the dimer proton in (Fig.20) indicated that the aldehyde
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group had been converted to methylene group at & 3.88 ppm and
the hydroxyl group which was exchanged with the deuterium of
deuterium oxide.

The structure of the compound (80a) was confirmed
by the CMR spectrum (Fig.21) which revealed eight signals

corresponded to eight carbo this compound. Furthermore, the

DEPT-135 CMR spectrum )Qﬁ) in Fig.21(a) exhibited
the methylene car 58 47 ptdown).
: yeetrum ound (80a) showed the

fragmentation i 1(30.50), 158(20.81),

939(23.36), 85¢( This
compound (80a) . ar ion peak
3.1.5 1,2-0-Iso —0-toluene-p-sulphonyl— «-D-

1ene-p-sulphonyl—- «-D-

xylofuranose (ﬁgb) was prep ed by tosylation of the hydroxyl

compound ﬂ%&ﬁ Qt‘i{] &Wl‘;’ﬁ@f}ﬂ chloride by using
ﬁnas@szﬁﬁ inﬁyblﬂj&t ﬁjm dl&*'as catalyst.

The PMR data (Fig.22a) showed the mixed signals

of the starting substance (80a) and p-toluenesulphonyl chloride.
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3.1.6 N-Methylbutylamine and S5N-Methyl-5-deoxy-1,2-
O-isopropylidene— «-D—xylofuranose (61)
Reductive amination reaction of butyraldehyde with
methylamine hydrochloride and sodium cyanoborohydride at pH 6-8

led to N-methylbuthylamine wvia reductive amination of the

carbonyl group. This reductic , ction of butyraldehyde was used

é/e)ction condition of dimer
J
compound (8Q) s rO%and sodium cyanoboro-

hydride in abs

was obtained.

in Fig.22d. Soteum, of eompound (1) indicated that

it was not the ti

(60a) was used ag model to synthesize "1,2-O-isopropylidene-3-

deoxy—a—%urﬂpgtmﬂmgtm' &he) f Qshosm in route 2.
Whiﬁ Oﬁ ’Tﬁﬁl@% mwﬁﬂjﬁrﬁ— ‘—pﬁégdone" (72)

fromq -glucose (57) was not accomplished as shown in Scheme VI.



3.2 Route 2

CH,0H
2MeyC0 NaH cs2
<—_‘>H ZnCly /HyPO;,
(58)
57) |

Z--CSMe (85)

OHC
TBTH NalQ,
—_—
AIBN
(68)
321 Dil i « -D-glucofuranose)-
alkyl dithiocarbonate (e.g
RO-CS-S™Nat on, theskanthate) @ was -4 by the strong basic

reaction of vt

hydride. Imldazome was used as catalyst foﬂhe first step of the

reaction ﬂ: ﬁtﬁﬁﬁr%ﬁﬂ 451{“;&?{] fPI ﬁis xanthate salt

with mett¥l iodide led sto an O,S-dialkyl dithiocarbonate
o8] ﬁaﬁﬂ ASRIBIINYA

;X g ([JEENEENERE > RONat ————-—- > ROCSS™Nat ——————- > ROCSSMe + Nal

The xanthate ester (8S5) was 1isolated by extfaction with
chloroform, dried over magnesium sulphate, filtered and then

evaporated to give a viscous yellow liquid.
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Some important absorption bands in the IR spectrum

(Fig.23) of the xanthate ester (60) were 1130-1300 em~1 of C=S
streching and 1000-1130 cm™! of C-O and C-S streching of the
five-membered acetal ring and furanose ring.

The PMR spectrum (Fig.24) showed the signals of
di-isopropylidene group at 28-1.39 ppm  (4S,12H, 2(CHg)2<).
The singlet proton \\}\v[y was the methyl group which
adjoined to c'ulfun-ms—l"len) ﬁblet at & 4.65 ppm with

] l:{z%\.s:s interpreted to Hsp.

prm. with coupling constants

'\iéxged to to Hy and H3.
, to Hg and Hg, and

the coupling co
The doublet of
of 3.82 Hz (J

The multiplet

indicated fourteen
carbon signals Véhloh corresponded to fourteen carbon atoms in

e ef 2] DYV RS WS W 0 . e

assigned to methyl carbong. The othem quartet at/ & 19.18 ppm
wasaqtﬁ ’L@q Qozml?umu’blg m;lﬁ EJhown to be
methine carbons as labeled to Cq, C9, C4, C3, Cg, respectively.
Two singlet carbons at & 108.23 and 112.29 ppm exhibited the
quarternary carbons in di-isopropylidene groups. A singlet at &
214.64 ppm was assigned to carbonyl carbon in the xanthate ester.

The mass spectrum (Fig.26) exhibited the molecular

ion peak at m/e (% rel. int.) : 335 (15.32, Mt-CHg), 317 (22.07),
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303 (27.77), 245 (8.42), 127 (10.07), 101 (100.00), 75 (26.58),
59(18.82), 43(51.11). The possible mass fragmentation pattern

of this compound was shown in scheme 3.

3.2.2 1,2:5,6-Di-0-isopropylidene-3-deoxy— «-D-gluco—

%condary hydroxyl group was
ethyl

nate (xanthate ester)

and reduced direc W | ydride (TBTH) to give
b g ¢ ..‘1. Vebyelsrs 0

after chromatography.
radical character.
Azobisisobutyro ilef (AIBN)A was as an initiator to

50 °C.  The radical RI
|

Iedis < o
as illustrated in equation

was trapped by the hydeide ra
L b 2

below. [27]

S e —

<
m NaH , CSo s. m
oA 4 RERTINA 3

RN IUANINEAY

ﬁ (n-C4Hg)3Sn - SMe

R10-C-SMe > RIO-C-S-Sn(mC4Hg)g —————- >

(|J| + TBTH

RL- + [ MeS-C-S-Sn(mC4qHg)s ] > R

-(n-C4Hg)35n -
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The IR spectrum of this compound (68) (Fig.27)
showed the strong absorption peak of methylene group vibration
at 1450 cm1.

The PMR data (Fig.28) indicated the signal of
di-isopropylidene groups at & 1.24-1.45 ppm (4S,12H,2(CH3)C<).
The doublet of doublet of d Ilet at & 1.68 ppm with coupling

/ﬂm Hz (J3a,4) and 4.79 Hz
"3a

oublet of doublet at

constants of 13.48
(J3g,2) Wwas assi
§ 2.12 ppm with 13.47 Hz (J3p,35) and
4.18 Hz (Jgp, Two multiplets at
é 3.73 ppm . O :, L-swere. ted to Hy4, Hg, Hgg,

and Hgp. S . g : as assigned to Hjp.

ppm  wWas dlsappeared and there was a smglet at & 33.74 ppm

belga;%gm@hmrg %q@ W3

The mass ¢ spectrum &(Fig. 31) wexhibited the
molaeq,\]ﬂ qﬁ im imumgl] ’a’lm HZZ]S@.%J,M*’+1) and
other fragmentation ion peak at m/e 229 (M™-CH3, 65.14), 171
(8.88), 143 (43.30) , 111 (46.80) , 101 (35.73) , 85(60.65), 59

(41.88) , 43 (100.00).
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3.2.3 3-Deoxy-1,2-0-isopropylidene— «-D-glucofuranose (67)
The compound (88) was hydrolyzed with aq.
acetic acid in methanol at 45 °C  obtained 3-Deoxy-1,2-O-
isopropylidene- «-D-glucofuranose (87).
Some  important absorption bands in the IR

spectrum (Fig.32) of this diol compound were 3500-3200 cm™! of

OH streching and 1 ww "l of C-0 stretching in

cyclic acetal, fur 'pnd group, respectively.
ﬁ ‘——-)- revealed two singlets

of isopropylidene = L pm. The doublet of
doublet of dou oupling constants of
d 4.63 Hz (J33’2)

et of doublet at &

ppm showed th Two doublet

of doublet 51gr1 s at 6 3.52 ppm wit coupling constants

o 117 O B YR TR G0 o i

coupling coystants of 11.4§ Hz <J8a gb2, and 3.46 HUJSa 5) were
mte‘a m’]aa ﬂ}ﬂaimyrm’lg m EI'I"latrEllet at &
4.71 ppm belonged to Hy. Two multiplets at & 3.85 ppm and
8 4.16 ppm were assigned to Hs and Hy. The doublet at &
59.76 ppm with the coupling constants of 3.65 Hz (J1,J2) was

assigned to Hj.
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The CHMR spectrum of this compound (87) (Fig.35)
exhibited nine signals. There were two quartets at & 26 .02 and
26.84 ppm which belonged to methyl carbon and the only singlet
of a quarternary carbon was appeared at & 111.27 ppm.

The mass spectrum (Fig.36) showed the molecular

205 (4.86 , M'+1) and other

Wpioo

ion at m/e (% rel. int.)

fragmentation ion p (6.15) , 189 (63.83) ,

(91.70) , 85 (88.8
«-D-erythropentodi-

od ato*}'o X1C 2-0-isopropylidene-3-

&qﬁrf-‘ A
se (‘%}“‘
#F T

methanol gave 1,2—O-I..," TOpY

deoxy- «-D-glucof metaperiodate in aq.
& -D-erythropentodial-

dofuranose ( 68). viscou  liquid product was

isolated as dimeé: Hardened on standing.

The possible structure was shown below

ﬂumwﬂmwmm
ARI1ANNT VI’ P1A Y

The IR absorption band (Fig.37) showed the
important peak at 3450 (broad) em™l of OH streching because of
there was a molecule of H20 in this compound. The absortion
pesks at 1735, 1380 and 1000 cm~l were indicated to C=0

streching of aldehyde, isopropylidene group and C-0 streching
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in acetal ring, respectively.

The PMR spectrum (Fig.38) showed the signals
which corresponded to compound (87). The doublet at & 4.82 ppm
was assigned to aldehyde proton (Hg) which formed dimer
product and the hydroxyl group and two doublet of doublet signals

of Hgy, Hgp were diappeared. Moreover, the PMR spectrum of this
. € ehyde proton at § 9.87 ppm
and the CMR spectrumein Fig. 3 é the carbonyl carbon at

\\\\’“‘
g CH \ 3 >xhibited eight signals
corresponding to ghe juml \\\ his product.

showed the molecular

3, M*+Ho0-H), 173(1.24,
m/e 157(49.32, M*-CHg),

166.00).

. l
T

i

ﬂumwﬂmwmm
QW'W&NﬂiEU UNIINYA Y
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Scheme 1 The possible mass fragmentation of " 1,2:5,8-di-0-

isopropylidene- « -D-glucofuranose " (58)

m/e 260

Xs

m/e 101

m/e 142

m/e 261 m/e 243

ﬂumwﬂmw

AN Nﬂ‘im

. e, ? (
. «\ J — CH3CCH3 + CH,CH
0 m/e 58 m/e 48

OH m/e 101
EL
m/e 260 HCCH *
m/e 101

m/2 159 |
@

{CH3),C 0=CH-CHy-0

m/e 59



Scheme 2 The possible mass fragmentation of " 1,2-0-

isopropylidene- « -D-glucofuranose " (539)

HO
HO
H

'
g
0

! HOl o, m/e 205

ﬂutl;o | ﬂmswmm

o 7 1 Byolon,
Qﬁ'mﬂﬂ V]EJ'IEEJ

HO
0 +(H ) HO (HZO)HO
0 m /e 61

wy 220 m/e 221 n/e 203

m/e142 0—*
\L‘(CH3)

102
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Scheme 3 The possible mass fragmentation of *“ 3-0-(1,2:5,6-di-

O-isopropylidene- « -D-glucofuranose) S-methyldithiocar-

bonate " (BS)

I i 10 i t
MeSCO : ' MeSCO 0
- - \
m/e 350

m/e 245 m/eZAA m/e 243

o UG IRNINYINT
\ig ﬂ"@l”]

MeSCO

m/e 350 m/e 335

(CHZ—CH)

m/e 159 m/e 158 m/e 249 m/e 249
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Scheme 3 The possible mass fragmentation of " 3-0-(1,2:5,6-di-

O-isopropylidene- «-D-glucofuranose) S-methyldithiocar-

bonate " (B9)

(continued)

m/e 292

l
MeSCO
l-(MeSgO')

0 €

® m/e 185
m/e 101

l+(Hi)

T
: m/e 186

N J/ )
0

| N '
AUYINYNININT S
ARIANTAUNIINGIAE



CHAPTER IV

CONCLUSION <

pi”J 14\1
1,2-0-Isopropylidene- «-D-xylofuranose (B80a) was prepared

from the carbohydrate precurso a-D-glucose (57). The synthesis

was first carried o the cis-orientation of the

hydroxyl group bYﬁrm&}iolﬂtals and furanose ring

compound (58). / ing at 5,6-position of carbon was

hydrolyzed to gi D-glucofuranose (53)

which convert -erythropentodialdo-
furanose (80) b The product (80)
was obtained ime: 1PC ose structure was

confirmed by the spe'xu'-- 5 data. Noteworthy, the IH-NMR

dehyde proton and

1,2-1ispropylidene- —D—xylofuranose (60a).The reductive amination
" i

vt BT ST s s oo

hydrldoborate afforded MN-methylbutylamine serveds as a model
rea;%ﬂ f]‘rﬁ qz;ljomylﬂqu wtﬂ:l ahﬂ reductive -
amination condition for the dimer product (80) but the expected
amine compound (Bl) was not obtained under this reaction
condition. The tosylation of hydroxyl compound (80a) was
obtained as a brown ligquid product (80b) which was not purified
for the next step. Therefore, the synthesis of 3,4,5-trihydroxy-

l-methyl-2-piperidone (84) which was a 1-methyl-2-piperidone
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derivative, could not be prepared by this pathway.

In another synthetic pathway, 1,2:5,6-di-O-isopropylidene
- «-D-glucofuranose (58) was converted to O-alkyl-S-methyldithio-
carbonate (xanthate ester) (B85) and directly reduced with
tri-n-butyltin hydride (TBTH) to give the deoxygenated compound,
1,2:5, 6—d1—0~1sopropy11dene -3-deoxy- « -D-glucofuranose (88).

/y on as in route 1, the diol

product (B7) was Periodate oxidation

of compound ( : s- 'Qund of the deoxygenated

product, 1,2-0 Py lidere-3-c : —erythropentadlaldo—

After hydrolysis under

- “as dimer compound (B8Q)
and (68) which gué y solidified on standing. The synthesis
of 3,5-dihydroxy#l-gethyl*2-piperidene 'was not achieved in

o )
this pathway because '7,7 { compound (68) was too

ounds were prepared

and their specﬂal data were identlfley as shown in figure

e "h1°*ﬂ"ﬁﬁl“‘}‘°i‘l W’%&W‘ﬂ na
q RIAINIUNAINYIAY
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Figure 3 The PMR spectrum of 1,2:5,6-di-O-isopropylidene- «-D- glucofuranose (58)
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Figure 7 The IR spectrum of 1,2-0-isopropylidene- «-D-gluco furanose (99)
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Figure 8 The PMR spectrum of 1,2-0O-isopropylidene- «-D-gluco furanose (59)
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Figure 11 The CMR spectrum of 1,2-O-isopropylidene- «-D-gluco furanose (59)
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Figure 12 The DEPT-135 CMR spectrum of compound (59)
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Figure 15 The PMR spectrum of 1,2-O-isopropylidene- «-D-erythropentodialdofuranose (8Q)
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Figure 16 The PMR spectrum of compound (80) showed protons Cbup]_ing and coupling constants
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Figure 16(c) The PMR spectrum of compound (50 ) in DMSO-dg showed the aldehyde proton
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Fignre 20 The PMR spectrum of 1,2-0-isopropylidene- « -D-xylofuranose (8Q0a)
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The DEPT-135 CMR spectrum

Figure 21(a)
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Figure 22c¢ The PMR spectrum of N-methylbutyraldehyde
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