CHAPTER III

"EXPERIMENTS

INSTRUMENTS

4, Me }ng Point Apparatus

ﬂ uﬁq wﬂm waq ﬂ‘it apparatus
C*‘E“@AWW ANIUNMINGE e

‘1-Bromopropane (Fluka Chemika)
Chloroacetic acid (Fluka Chemika)
Chlorosulfonyl isocyanate (Sigma)
Ethanol, absolute (Merck)
Formic acid, 85% (Carlo Erba)

Glycerol (Widhyasom)
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Hydrochloric acid, concentrated (BDH
Laboratory-supplies)

Magmesium, turnings (Merck-Schuchardt)

Oxalic acid, dihydrate (Mallinckrodt

Chemical-Works)

p-Toluen 3 monoehydrate (Sigma)
- NN
Triethy mat uka emika)
Zineeh i nhyd c
All solv ’ or
laboratory
Ethyl formate
' Y]
b or AT o colhor
A mixt i ml (2.68=mol) of formic acid

Lii’i;x:‘dﬂﬁﬂ”ﬁ:iiﬂﬁﬂﬂ’m“‘i‘;i:‘;l‘iiii =
"‘*“’“‘“ﬂ“ﬁ”m\‘fﬂﬁfﬂuﬂ“l”ﬂ‘ﬂ‘ﬂ'mﬂ

1qu1 passing over at was collected.

The yield was about 75.8 nml (71%) (Furniss et‘al.,1991).
4-Heptanol

A solution of propylmagnesium bromide was prepared

from 28.2 g. (1.16 mol) of magnesium turnings, 142.8 g.
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(105.5 ml, 1.16 mol) of propylbromide and 500 ml of dry
diethyl ether in 1-litre flask. The flask containing the
resulting Grignard reagent was cooled in an ice bath. A
solution of 43 g. (46.9 ml, 0.58 mol) of ethyl formate in

100 ml of dry ether w

laced in a separatory funnel.

ygent. was stirred and the

such a rate that the

The solution of th
ethyl formate solwd
ether refluxed was removed and the
stirring was co

About 1 in the 'separatory
funnel and ly stirred reaction
mixture at such e @r apld refluxing occured and

was then followed solution of 400 ml of 10%

sulfuric acid.T would be present

in the flask. canted as much as

possible into ameparatory funnel and mashéd well with water.

N1\ ) El?led ALl
resula Wtﬁﬁﬁm u}ﬁqﬁlwﬂ ﬁﬁged at 153-

4 The yield was about 27 g. (40 %).

4-Heptanol obtained was confirmed by comparing its

IR spectrum with that of authentic compound.
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IR. :3600-3100 cm « ¥ O0=H)
(Negt) 3000-2840 cm (¥ C=H)

1480-1350 cm (g C~-H)

1160-980 cnm (Y C-0)

4-Chloroheptane

A it ml, 0.9 mol) of 4-

heptanol and of anhydrous zinc

- \ - -
chloride in drochloric acid was

refluxed for >n mixture was cooled

and extracted wit "he combined chloroform

solution  was .washed “welly er The solution was

dried over anMy imd then the solvent

was evaporatedé“ The sTdue™wWas divﬂflled*and 4-chloro-

heptane was colfdﬂted at MB-150.5"C. The yield was

o o1 S ANINTNEINT
AWAIAIAIAANYAY

(Neat)  1480-1360 cm = (o C-H)

1320-1200 cm (o (wagging) CH_)
780-590 cm = (¥ C-Cl)

(Figure 20)
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Ethyl chloroacetate

A mixture of 50 g. (0.53 mol) of chloroacetic acid
and 250 ml of absolute ethanol was refluxed in the

presence of 1 ml of concentrated sulfuric acid for 10

hours. An azeotropieu*"H‘jf=  ater formed and ethanol
was distilled 7 sidue was distilled and
ethyl chloroacefy olllected atldd.5°C.
IR:
(Neat)
0)-0-C)
)
)
Ethyl etho

Hilfanenineny
Y R LT e 011 e

absolute ethanol.  The stirrer was started, and to the
solution of sodium ethoxide, 100 g. (103.1 ml, 0.82 mol)
of ethyl chlofoacetate was run in from the dropping funnel
during 2 hours and reaction mixture was réfluxed for 30

minutes with stirring. The stirrer was stppped and sodium

chloride formed was let to precipitate. The supernatant
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liquor was decanted and the solvent was evaporated. I
there was some precipitate left in the residue, it was
filtered until a clear solution was obtained. The residue
was distilled and ethyi ethoxyacetate was collected at 156-

157°C. The yield was abou A4 g, (B1%).

2-Propylpentanal

Pt different methods.
T
i

Fru E]"j’ ‘ﬁw E-lptﬂ?epty lmagnesiun

chloride was prepared 1VEescrlbed To the flask

= SR RN AN T A8 =

a magnetic stirrer  Dbar. About 1 g. (0.007 mol) of 4-

This comf

chlorotheptane was introduced into the flask and was then
followed by 6-10 drops of methyl iodide and a crystal of
iodine to initiéte the reaction. The flask‘was warmed
gently. The onset of the reaction was accompanied by the
disappearance of the iodine colour. When the reaction was

progressing well, a sufficient amount of dry THF was added
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to cover the magnesium and the stirrer was set in motion.
The remainder(6.7 g,0.05 mol) of 4-chloroheptane dissolved
in THF was then added dropwise at such a rate that the
reaction proceeded -smoothly. When the addition of

4-chloroheptane was complete , the heating and stirring

was complete. The flask

7 (& 0.057 mol) of triethyl

L

)

:
the contents of the flask

was continued until .

was cooled and IS .

orthoformate bout 10 minutes. The

6 hours, +then the

in
reaction mixt e

condenser wass ﬁ" on and the ether was

%

then removed eaction mixture was

e
i

P

allowed to cool »{ ight,to the reaction

mixture was of ice-bathed 5N

hydrochloric acid

was kept cool ”i“l;a”f 3] f-dition of a little

s01id had passed into

crushed ice. y;"‘—‘_ th

solution, it wa&ﬂtran creC L0 a sepatatory funnel and the

upper layer of 246:hp lpentan S removed. The
acetal wa huﬂ i] iﬁgﬁ}‘ ﬁsolution of 2.5
ml conce L ﬁz water for
30 q aqﬂ‘im“@j{j steam stllled The

distillate was extracted with ether. The combined ether
extract was then washed well with water, dried over
anhydrous sodium sulfate and the solvent was then

evaporated. The yield was about 0.5 g.(7%) .
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B. A solution of propylmagnesium bromide was

prepared from 130 g. (96 ml, 1.06 ml) of propyvlbromide
magnesium ,turnings 27 g. (1.10 mol) and 500 ml of dry
ether in a 1-litre flask. The flask containing the

resulting Grignard reagen

4%1, mol) of ethyl

ether was placed in the
ﬁ

separatory fun.n.i----“‘l : . the Grignard reagent

e was run in into it

t was cooled in an ice bath. &
solution of 67.6

ethoxyacetate in

was stirred an
at such a ed gently. The ice
"bath was remov ontinued for 6 hours.

About 10 At ey Taced in the separatory

funnel and run in it orously stirred reaction at

such a ratewthat Tapidl . ccured, This was

followed by a‘f ‘4 10% sulfuric acid.

AYETS were mresent in the flask.

Two p;actlca clear

> A e} 11 011 M.
the ﬁﬂﬁﬁ gﬂﬂimﬁﬁqmﬂﬁarﬂory funnel1

The nF81du' washed wit two

portions of ether and these washings were combined with
~the 1liquid in the sepératory funnel which was then washed
well with water, dried overvanhydrous sodiqm sulfate and
the solvent was évaporated. The residue was crude 1,1-
diprdpyl—z—ethoxyethanol (Figure 23). It was not further

purified. The yield was 72 g. (80%). Then crude 1,1-
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dipropyl-2-ethoxyethanol was transformed to 2-propyl-
pentanal as described below.

The mixture of 72 g. (9.41 mol) of crude 1,1-

dipropyl-2-ethoxyethanol and 75 g (0.82 mol: of

/fluxed at 110-115°C for 4
éled and filtered. The

.7--!-1.

anhydrous oxalic
hours. The react:;rr
filtrate was wa,  bonate solution. The
residue was dried over anhydrous
sodium sulfate “hen evaporated. The
aldehyde was 4 distillation. The
distillate was \ The combined ether
extract was \\ dried over anhydrous
‘sodium sulfate and %&he 9«“2 was then evaporated. The

vield was abo 4 L He) o 4" e

- 7
IR. 'k 3600-2300 cn

(Nﬁ 600-2800 cnld (»

Ugangng wmm
ammmmmy@ma@

(Figure 23)
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IR. :2960-2872 cm (v C-H)
(Neat ) 2810,2696 cm = (v aldehydic hydrosen
' 1728 cn” ' (¥ C=0"

1463-1305 cm (or C-H)

Hc—cno_g'1
[2-(1-Propylbutyl)- D-4-ylimethanol
R —————— ‘ .
A F_ ,'ll 1, 0.18 mol) Of 2-

o ] I
i1 )
J, 23 g. (0.2 mol) of glycerol, 2 g. of p-

toluenesﬂ Eﬁlqugwdﬁwmﬂ?l of benzene was

ref luxed rs. urlng reflux1ng ‘the water

LN T L UL

mixture and collected in a Dean and Stark water

propylpeptana

separator; The mixture was then_cooled. The upper layer
was removed and washed with sodium bicarbonate solution.
The reéidue was washed well with water, dried over
anhydrous  sodium sulfate and the solvent was then
evaporated. The purification was performed by column

chromatographic technique, mobile phase used was solution
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of hexane and ethyl acetate (2.3:1) and stationary phase
was silica gel. The yield was about 14.8 g. (40%;.
IR. $3650-3200 cm = (2 O-H)

(Neat)  3000-2800 cm =~ (» C=H)

13

*H-NMR and

(cpCl,)

[2-(1-Propylbutyl)-1 __;;“; 4-ylimethyl sulfamate
A solfh Wtide (~0.033 mol) in

B 'i:
acetonitrile “J' prepared o) ader: a solution of 85%

e BN EST SN e
’ 4% ! far AT g e in an ice
oA RN IR AN

q ution ceased in 3 hours.

To a solution of [2-(1-propylbutyl)-1,3-dioxolan-4
-ylimethanol (4.05 g, 0.02 mol) in 10 ml of DMF cooled to
0—5°C‘was added the suspension of 80% sodium hydride in
mineral 0il(0.75 g, 0.025 mol) in 22.5 ml DMF. The nixture

was stirred under nitrogen for 30 minutes.
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The solution of sulfamoyl chloride was then added
portionwise into the solution of sodium alkoxide and the

reaction mixture was stirred for an additional 15 minutes.

poured into 1ce water and

extracted with ethe; i\ g fombined ether extracts were
washed well withwewat _ er anhydrous sodium

sulfate and the

The mixture was

The purification
was performed b technigque, mobile
phase used and ethyl acetate
(2.5:1), statid gel. The yield was

about 3 g.(53%)

IR.
(KBr di Sy 3
(7

-I :
il 1480-1450 it (d C-H.

Aue TS,
CL BN 1P Tiake) (e

1

"H-NMR and ' ~C-NMR spectra : Figure 41-53.

(cpel )

MS spectrum : Figure 54
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Figure 21. The IR spectrum (Neat) of ethyl chloroacetate
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Figure 24 The IR spectrum (Neat) of 2-propylpentanal



Figure 25. The *H-NMR spectrum of 2-propylpentanal
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7-SEP-4993 16: 18: 08.29

e
s833
A6 DFILE : ALPHA
l\i V SFILE : WPU13C
COMNT : PU43C
EXMOD : SINGL
IRMOD : BCM
POINT : 32768
FREQU :33898.31 Hz
SCANS : 128
DUMMY : 4
ACQTM : 0.9667 sec
PD = 1.5000 sec
RGAIN : 23

PHY  : 4.65 usec

5b OBNUC : 13C
OBFRQ : 125.65 MHz
OBSET : 127958.00 Hz
IRNUC : 4H
IRFRG : 500.00 MHz
IRSET : 162663.30 Hz
6b IRATN : 200
IRRPNW : 50.0 usec
IRBPY : &5
IRBP2 : 6
IRANS : 0
' ADBIT : 16
CTEMP : 27.0 c
CSPED : 0 Hz
SLVNT :CDCL3
| i RESOL : 1.03 Hz
BF = 0.04 Hz
| Tt 0.00 X
' ¢ y £ s
o T4 : 100.00 X
fJ w E] i H i REFVL :  0.00 ppm
XE :15719.14 Hz
" . 4 S = sty > ol XS : 5429.54 Hz
4 ' o ppm operator

T T T T T T T T T T T T T T T T ‘vﬁl i
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Figure 27. The C-13 decoupled spectrum of the product from

the condensation of glycerol and 2-propylpentanal.
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Figure 28. The DEPT-135 spectrum of the product from

the condensation of glycerol and 2-propylpentanal
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7-SEP-4393 12 08:33.35

DFILE : ALPHA
SFILE : WPUSH

COMNT : PuthorniD proton
EXMOD : SINGL

IRMOD : NON

POINT : 32768

FREGU : 10000.00 Hz
SCANS : 4

Puthorn4D proton

DUMMY : 4

ACQTH : 3.2768 sec
PD : 2.0000 sec
RGAIN : 9

PHi @ 5.25 ussec

OBNUC : iH
OBFR@ : 500.00 MHz
OBSET : 162410.00 Hz

IANUC : 1H
IRFRR : 500.00 MHz

o © IRSET : 162663.30 Hz
o = IRATN : 200
- 0 IRRPK : 50.0 usec
- IRBPY : 25
~ r IABP2 : 6
IRRNS : 0
ADBIT : 16
CTEMP : 5.7 ¢
CSPED : 9 Hz
SLVNT : CDCL3
RESOL : 0.34 Hz
BF s 0.140 Hz
T1 2 0.00 %
. T2 : 0.00 X
T3 : 90.00 X
T4 : 100.00 X
REFVL : 0.00 ppm
XE : 2800.60 Hz
XS : 1459.82 Hz
operator

r 3 £

d \
.

Figure 29. The H-1 spectrum of the product from the

condensation of glycerol and 2-propylpentanal
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PUTHORN HH COSY

PEILE 7 AL
SFILE : WP

COMNT : PU
EXMOD : CO
IRMOD : NO
POINT :
FREQU : 2

, N SCANS :
“— DUMMY :
PD

ACQTM :
RGAIN :

CLFR@ : 2
CLPNT :
TOSCN
CINNWT :
CINTV :

° " ‘ :
: \ PH1
. | e PW2
PIY (20
PI2°

i 1 l‘- ’J ‘

= OBNUC : iH
= OBFRQ :
- e OBSET : 16

\ IANUC : 1H
paRT IRFAQ :
. IRSET : 16

4 i IRATN

. . IRAPH
o B - m IRBPY *

1RBP2 |

. ) IRANS
al ADBIT :

o
JoRiis] ]
> 1o , : CTEMP :
, d ‘ CSPED :
SLVNT : CD

L ]
RESOL :
CLRSO :

= i ¢/
pe e i TLINE :
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‘ THETM :

q operator

Figure 31. The COSY spectrum of the product from the

condensation of glycerol and 2-propylpentanal

7-5EP-1993 15: 33: 47.70

PHA
UHHCOSY

THORN HH COSY
SY
N
S22
800.34 Hz
8

4
0.1828 sec
1.5000 sec

12

800.34 Hz
512
512
10.00 usec
357.10 usec

10.50 usec
21.00 usec
0.0000 msec
1.0000 msec

500.00 MHz
1250.33 Hz

500.00 MHz
2663.30 Hz
200
50.0 usec
25

6
0

16
29,9 ¢
12 Hz
CL3

5.47 Hz
5.47 Hz

4
30.0000
8.0468

99
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Figure 32. The COSY %pectrum of the product from

the condensation of glycerol and

2-propylpentanal
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DFILE : ALPHA
SFILE : WPUHHCOSY

COMNT : PUTHORN HH COSY

EXMOD : COSY

IRMOD : NON

POINT : 512

FREQU : 2800.34 Hz
SCANS 8

DUMMY : 4

ACQTM : 0.1828 sec
PD : 1.5000 sec
RGAIN : 12

CLFRQ@ : 2800.34 Hz
CLPNT : 512

TOSCHN 2 512

CINNWT : 10.00 usec
CINTV : 357.10 usec
PW1 4 10.50 usec
P2, & 21.00 usec
P11 : 200.0000 msec
PI2 : 1.0000 msec
OBNUC : iH

0BFRG :  500.00 MHz
0BSET : 161250.33 Hz

IRNUC : 1H
IRFR@ : 500.00 MHz
JRSET : 162663.30 Hz

IRATN 200
IRRPYH : 50.0 usec
IRBPS : 25
IRBP2 : 6
IRANS : 0
ADBIT : 16
CTEMP : 25.9 ¢
CSPED ; 12 Hz

SLVNT : CDCL3

RESOL : 5.47 Hz
CLRS0 : 5.47 Hz

TUINE : 4
THTOP : 30.0000
THBTM : B.0463
operator
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13-SEP-1993 19: 54: 14.52

DFILE : ALPHA2CHSHF_E1S2
SFILE : ALPHA400

COMNT : 43C CHSHF IRLV2 ALPHA EN:
EXMOD : CHSHF

IAMOD : IALY2

POINT : 4024

FREGU : 14044.94 Hz

SCANS * 64

43C CHSHF IRLV2 ALPHA ENJ SPL2

L A}Jlm

A B o o o o o R B A S B o o
110 100 90 BO 70 60 DUMMY - 4
Jg ACQTHM : 0.0365 sec
1s PD H 1.4635 sec
q RGAIN : 20
Sl 1k
k CLFR@ : 5733.94 Hz
1 CLPNT : 256
s TOSCN : 128
1 CINWT @ 10.00 usec
3 & CINT2 : 87.20 usec
L PHL = 9.30 usec
’ k ol ) = J PH3 10.50 ussc
. 148 ) PI4  :420.0000 msec
. { ] A w- PI3 : 5.6930 msec
% — , 1 JCNST :  145.00 Hz
: o 9 4 OBNUC : 13C
- @ Y OBFRG :  125.65 HHz
16 __ OBSET : 422925.70 Hz
2 IRNUC : 4H
IRFRG : 500.C0 MHz
IRSET : 162276.03 Hz
IRATN : 544
IRARPK 50.0 ussc
| : IRBPY : 25
~ IRBP2 : 6
[} ] IRRNS : 0
ADBIT : 16

AuiIneninens Bk

RESOL : 13.72 1z
CLRSO : 22.40 Hz
4

gwwa\wﬂ‘ifﬁwﬁﬂ '15&1 Bk e
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Figure 33. The HETCOR spectrum of the product from the

condensation of glycerol and 2-propylpentanal
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13C CHSHF IRLVZ ALPHA EN1 SPL2
30-SEP-1393 09: 33: 41.53

DFILE : ALPRA2CHSHF _E1S2
SFILE : ALPHAID135 E1S2

COMNT : 13C CHSHF IRLV2 ALPHA EN:
EXMOD : CHSHF
IRMOD : IRLV2

h“ "L POINT : 512
B e T ggsgg:uou.gzm
- . = A 4
40 35 30 25 o & y
Jo ACQTM : 0.0365 sec
Ef PO : 1.4635 sec
1 RGAIN : 2
" CLFR@ : 5733.94 Hz
ol \ g CLPNT : 128
= % TOSCN : 128
o \ 1 CINWT :  10.00 usec
‘17 CINT2 : 87.20 usec
k ;& H PW1 @ 9.30 usec
% PW3 : 10.50 usec
o e P - PI1 :120.0000 msec
- iy ) o PI3 s.ggao :sec
JCNST :  145.00 Hz
plada ]
= 4 OBNUC : 13C
e | OBFRG : 125.65 MHz
= OBSET : 122325.70 Hz
! TE . e
o N, ° IRANUC : iH
3 IAFRG : 500.00 MHz
IRSET : 162276.03 Hz
o, IRATN : 511
A IRRPH : 50.0 uscc
IABPY : 25
A "" IRBP2 : 6
/ IARNS : 0
ADBIT : 16
CTEMP : 5.9 ¢
2 CSPED : 13 Hz
l_ ‘j SLVNT - CDCL3
LI ' o RESOL :  27.43 Hz
| o CLRSO :  44.80 Hz
5 Qs TLINE : 4
5 '—4‘ ‘ a THTOP :  30.0000
I ‘ THBTM : 5.3906
b o i operator

Figure 34. The HETCOQ spectrum of the product from the

condensation of glycerol and 2-propylpentanal

(Contour plot between 10-45 ppm)
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13C CHSHF IRLV2 ALPHA EN1 SPL2
' 30-SEP-1993 09: 56: 26.02

DFILE : ALPHA2CHSHF _E1S2
SFILE : ALPHAID135 E1S2

\ y
) COMNT : 13C CHSHF IRLV2 ALPHA EN:
EXMOD : CHSHF
IRMOD : IRLVZ2

= POINT : 512
e A B A w2 e S . ggegg:uou.gdm
ANS : 4
% 74 72 70 68 64 5 e »
? N\ tg ACQTM : 0.0365 sec
s & 4= zg - > ié3635 sec
i )
Al 1 ’
Y © CLFRG : 5733.94 Hz
- NN d CLPNT : 128
¥ E : TOSCN : 128
e L = CINWT : 10.00 usec
A . CINT2 ©  B87.20 usec
) T ] PW1 9.30 usec
- PW3 :  10.50 usec
e s w» PI1 :120.0000 msec
= fie -~ - PI3 : 5.6930 msec
ey JONST : 145.00 Hz
o J
FRAna i - y
——=== 1 OBNUC : 13C
T i 4 W 0BFRA : 125.65 MHz
o | OBSET : 122925.70 Hz
=LA Y IRNUC : 1H
R NS IRFRG : 500.00 MHz
o [ ] O P ¢ IRSET : 162276.03 Hz
; IRATN : 511
IRRPH : 50.0 usec
ISEE IRBPY : 25
1 IRBP2 : 6
i i IRRNS : 0
g
¥ ADBIT : 16
CTEMP : 25.9 ¢
q = CSPED 13 Hz
v J "} ﬁ SLVNT : CDCL3
L ‘
] - ™ LI RESOL : 27.43 Hz
CLRSO :  44.80 Hz
TLINE : 4
THTOP :  30.0000
B : THBTM :  12.1094
15 I operator

Figure 36. The HETCORqspectrum of the product from the
condensation of glycerol and 2-propylpentanal

(Contour plot between 60-77.5 ppm)
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Figure 38. The HETCOR spectrum of the product from the

condensation of glycerol and 2-propylpentanal

(Contour plot between 86-110 ppm)
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30-SEP-1993 10: 19: 30.85

DFILE : ALPHA2CHSHF_F1S2
SFILE : ALPHA1D135 E1S2
COMNT : 13C CHSHF IRLV2 ALPHA EN:
EXMOD : CHSHF

IAMOD : IRLV2

POINT : 512

FREQGU : 14044.94 Hz
SCANS : 64

DUMMY : 4

ACQTM : 0.0365 sec
PD 3 1.4635 sec
RGAIN : 20

CLFRG : 5733.84 Hz
CLPNT : 128

TOSCN : 128

CINWT : 10.00 usec
CINTR : 87.20 usec
PW1 9.30 usec
PW3 ¢ 10.50 usec
PI1 :120.0000 msec
P13 : 5.6930 msec
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Figure 42. C.The H-1 spectrum of the sulfamate derivative

(Enlarged scale :4.1-4.5 ppn)
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Figure 42. D.The H-1 spectrum of the sulfamate derivative

(Enlarged scale :3.6-4.00 ppm)
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Figure 43. The C-13 decoupled spectrum of the sulfamate

derivative
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Figure 47. The HETCOR spectrum of the sulfamate derivative
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Figure 48. The HETCOR spectrum of the sulfamate derivative

(Contour plot between 20-50 ppm)
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Figure 50.

The HETQOR spectrum of the sulfamate

derivative (Contour plot between

72-80 ppm)

wdg

JEOL,

24-NQV-1993 13:54: 16.27

AU A KKK AKKK

CHULA UNIV

JNM-AS500
AXAAKLXKAAAK

EXMOD : CHSHF

JAMOD : IRLV2

OBNUC : 13C

OBSET : 123000.70 Hz
PMy . 9.30 usec
POINT : 532
SAMPO 512
SCANS 64
DUMMY 4
FREGU : 14104.37 Hz
FILTR : 7050 Hz
ACOTM : £.0353 sec
DEADT : 10.00 usec
DELAY : 28.37 uscec
PD 2 1.4637 sec
RGAIN : 20
IRNUGC : IH

JRSET : 162304.41 Hz
IRRPW : 50.0 usce
IRATN : 511
IRRNS : 0
IRBP1 : 25
IRBP2 : 6
BF : 0.00 Hz
SHMFL : THS
LKLEV : 200
LGAIN : 22
LKPHS : 225.00 deg
LKSIG : 1037
CTEMP 26.8 ¢
CSPED : 12 Hz
FIELD : -12576
SLVNT : CDCL3
W.JINSART

88



£k Wb Edeard

al/4
derivative (Stacked plot between 72-80 ppm)

1o ARARA DT B

89



13C CHSHF IRLV2 ALPHA EN1 SPL1

————— ———
115 114 113 111 -
B
ks L P2
) o =
— n
B r - 1
W5 A ;
by — - —f—— - ‘E = — i
S Sy - 3 o = N
- S R, o .A
oo
TiE L : -{ .
[ A . A . 8 A ] 7
Fies j
il . e o ST B oy
_ ) i FEATTESS b
i — 1 | -
Ll /J'\\\ ' |
5= fal \\ N = F
F—t - {— ~.)
N 7
W Te

£ TSR :~nf%;ﬁ

Figure 52. The HETCOR spectrum of the sulfanmate

derivative (Contour plot between 110-115 ppm)
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Figure 54. The MS spectrum of the sulfanmate derivative
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