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Acetic acid @um~naﬁ1mquv"1ﬂ Crude derivative ODNUY 165 Jad—
niy uwﬁqifiqiﬁmﬂmaﬁWmnmqqu SBYGll Petroluim ether ?uiﬂiﬂ
uaautuqq%qmm 72 =-73°%///MUN 115 Maﬂﬂ?M(Percentage ~yield =
] [V 1
T4.60%) Acetyl dexivative mﬂiﬁm‘ﬂﬂa Bromine in carbon
v ) A L4 I'g
tetrachloride Laf L WORRANTASANY KO,  UATEINNTS LATAZUMA LUDT

' v 4
LTUn Carbon (lae Hydrogen v!,ﬂ

= 80,710% H=13,12%

! v
o or o~ =
ATl Infrared spectrum U84 Acetate 209417 . msﬂﬂm 2 W 23
! I %

Wa¥ Absorption peaks T04 Acetate FONAENT N. ANANTANN T WA 23

2+5.2 . DNINIAIANNUZABNENT. Do JAMADULAAL 120 = 121 °c

2¢5+2.1 Physical properties and colour reaction 229813 9,

i v
ANuNizT096NT 2. Lﬂuugﬂfﬁl%uﬁﬁﬁﬁiﬁuﬁﬂﬁﬂLﬁuﬂi“VﬂﬁaﬂUﬂﬂﬂ

nTziu JﬂﬂW]’GBJLMﬂ’) 120 — 121°¢ LJJ’DUG’?]UKIMGNLW\T’M’]\IH']U | U’m’%

nawULﬁuﬁtuaaqa@u ﬂswngawq saruilodly Chloroform, Ethanol
Acetone, Benzene has .L:'thyl acetate A< UVL mmiﬂu n-hexa.ne
Ilay Petroleum ether |l ﬂiua 2an sﬂum Wﬂwﬂnu Liebermann~Burchard

tli o A
reagent LJJDU’]VI,‘}JW‘E'W}WN & 1?1?.!’)‘1? Lassaigne sodium decomposition
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1
1 N
test(1T) Urangn Lmumg Nitrogen; Sulpmur 19% Helogen UATO4

[ 4 « o ¥
NITLATAZIMY LR LTUATDY Carbon WAZ Hydrogen b

C = 69,53 H=5,66%; Uas OCHy = 12,3T%

1 v 1

dwiUAbsorption peaks 109ANT 7. FIMIINT 8 W 24 mu Infrared
1 9’
[ ~
spectrum ?NEIIJ‘VI 3 WHY 24 Ultrav:Lolot spectrum ?Nilh’l 9 WL!'\ 34

a2 N,M.R, spectrum mnhn 14 vum 39

2e5e202 MIMIITM Functional group 904d1I 7.

NTATIIMY FPunctional) group TN  Standard method (17)
ﬂmna;q @1 2. Wond - Bromife in carben tetrachloride Ll lwind Hydrugen
bromide Wﬁfﬂmmnw Km0y fiilayz Sodium 13/l oiosung Bydrogen
Vlﬁlmmﬂaumaaqnu 2, 4 4 dinitrophenylhydrazineﬂ mill’ﬂu 5% sodium
hyroxid sclution un 9 Vll.l Reduce Tollen's reagent@° TFehling

solution,

Taa.

¢ < =07 B
2052223, “MATANINIIZMOUAUTITGENT 1.

2¢5+42e341 Methyl ether (ring open) 204417 ‘?J.(M')

Uds 1. 165 Naansuazartly  Absolute methanol 25 NaAANI
‘: A Aan 7 a an g ¥ o
LAacUn 15 UAnanTd 5\L‘Ll"‘Il')9‘\If\l'lzlf‘:'€‘ill 50 Uaaand WA heat AUNIT LAU Sulphuric
[ 72 74 i 1 ] 1

acid (2u7U 1.5 tadant  utaan 5 $alug (LTUUAZQUDLIY Water
bath mentaan) NiLen Reaction mixture  imadlunfu 200 fad-
anT LLay'; Extracted ;'m Chloroform Lf}’mfﬁ Chloroform extract: VIJJ
:‘:L‘Wmﬂg Crude product win 195 Nadniu 1m product ﬁ‘"lmuﬂﬂa:mu

o z Y % o M ! N v
1 Benzene Tinutanuey  wadtldoa Colum Chromatography Touls
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&, aq v v \

Aluminium oxide 10 NTH  MUIFAD 2.1 &—‘;::q’ s
, ‘ 3

light petroleum ether/ benzine (1.1) ua> ene 75 1A Methyl

ether 209677 2. Wil 115 MaaniUlU fraction N eluted M4 bengene
u"ﬁmmnu?m%fmmu i mkﬂu light petroleum ether UGN benzene
'vzvlc:uan;ﬂ prism  amanin 85 NadAnil (Percentate yiel = 45,83%)
IMEBNLMAY 153 — 154" ¢ 3NN T3 LATAZAn (0T LTUA Carbon  LiAg

1 74
Hydrogen vl.ﬂ

C = 66.6‘}1); H = 5095%; OCH3 = 2308%7

! v
o o d
d Wil Infrared spectrum?TN . Methyl ether 709617 B. AITUN 4 wur 26
| (7

Z I~
Absorption peaks MWANTAIN 9 UUY 26  UGBT Ultraviolet spectrum

! 1
ot =]
miﬂm 10 WY 35

g 5 o
Methyl ether/ 203833 2.1 Wond Bromine in carbon

vl g
tetrachloride  launlulvia Hydrogen bromide  Wenddnrazany KmO A

o ¥ < ¥ 4 o
fulane Sodium 4z imina Hydrogen— L lUNZNOULWADIRY 2,4 —
. ,
dinitrophenylhydrazine 14 Reduce Tollcn's reagent UWGY Fehling

t 4

2 v
solution LWHDUHANTANAU

2.5.2.3.2 Hydration 294417 2. (Ring open to

be diol) (18)

v
d17 2. 180 MAAniu azartly Acetone 5 NaaanT uazun 5
} 74 v v v

a aa a Aas
uaaand Flumﬁmmau 50 daaaNT  Ladnun Sulphuric acid VIUTIU 3 — 4

1 ]
 « A
“an (A REUA LN INgIT ) INNUUNLAUY solution mixture umqmwgﬁ

v ! 1% v v i
wadtiutaar 1 Flue  9ule Homogensous solution u.a'nmmvlqmqnmgu

¥ 1 [ b
wodtdutran 23 Falue waninldazinant Ether L0M Bther extract

1
¥ A

Yy v v
Tdrzwmelume uadion Crude product Mhnazattly Ethyl acetate
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v aY 4 o “ X s ¥
m'ﬁa%wuuﬁngﬁmaumamﬁmu YA ANLANTY |1 Ethyl acetate
¢ Y ¥ / ,
Ul nehexane  LANUDY wﬂ.ﬁuﬁngﬂmﬁuménﬁv‘ﬂmaumm 130 - 132° o
o~ ~ i ) v
win 46 Naanil  ( Percentage yield = 23,88 %)  39NMIILATAZUM

¢ v v
LT LTUA Carbon WAZ Hydrogen A
C=64,8% 5  H=5.4%

.

@ WTY Infrared spectrum 709 Hydrate 20¥617 1. ﬁqiﬂﬂ 5 Wr" 28

Absorption peaks  T04 Hydraie// 3097 9. Nams1al 10 e 28

a2 Ultraviolet spectrum g ﬁ?"u Howh 36 31nmA T Lfuuioy

I R, Spectrajvm‘\\!ﬁ’\‘a‘uﬁuﬂ‘l? e (m’;ﬁ 30 ) UTINg Identical fu
.

vaziionn mixed melting) point Aead el melting point lWilauu

uﬂaﬂﬁ%nmu maummm 130 —,132%¢

24503 MIATITAMUSADINNT—AS-IuaauLa) 131 = 132°

2+5+3.1 _Physical 'proper’_cies and colour reaction 984d1i f.

dnuniz 709En s . Lﬁuuammmumaﬂ%mum mwaaumm
131 — 132°%¢ ﬁmnmﬂa miﬂﬂﬂu Chloroform, acetone, benzene
azantlnluBthanol 102 Fthyl acetate fios suazanelle dnuaily
Petroleun ether (n: hexame lunzartni Liiludil  Ldcbermann -
Burchard reagent Lﬁau'ﬂﬂmwmmqv;w 4 1ntAT Lassaigne
sodium decomposition test (17) U?ﬁﬁg’;'lvl,:j‘tw }Titrogen;Sulphure
LAY Halogen w'mms"?mmzﬁmLﬂazft‘ﬁuéﬂao‘ﬁﬁqﬁ

C =65.89%3 H=5.9%

dWTU Infrared spectrum 209617 . mm 6 was 7 ‘WL!’\ 30 @

!

Absorption peaks ADNAT A, ﬂ\]ﬂ'\?'\l\im 11 Wln 3 AU Ultraviolet
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1 I B )
spectmun 7043 M. fagUil 12 win 37 UAZ NOMLR. spectrum
¥

ARIENT M. ﬂqsﬂm 15 Was 16 Wu140; 41LuUmﬁ mixed meltlng point

X
2NN TUNY hydration product ADIANT V. melting Vlmﬂauuuﬂm

2.5.3.2  MINTAWN Functional group _ BOINI A,

NNTATIIN I‘\mctional group 203417 A. NNU Standard
nethoa (17) U5qﬂa)ﬁawi a s Hydrogen fUlawe Sodium Liin
ester fll Acetic anhydride 1A% Bérzoyl Chloride @1 f. Wond
Bromine in carbon tetrachloride uﬂ“vl,uflmmﬂ hydrogen bromide
Wanddrsazany Km0y L AR UL S 09RY 2, 4 - dindtrophenylhydrazine

VLN Reduce Tollen's redgent WA@Y TFehling solution

v £ «
2.5.3.3  MITVnszuBiuE 203 n.

FINNTATIT IR. absorption-peaks o) LATIINNNTATIIU
Functional group WUﬁﬂﬁﬂS fl. 3l —OH/igroup WQﬁhLmswunaunuq

TAUNTIN Acetylation' 11!

UV T AL JVRBNLIAY 131 — 132° 7 au 150 Taanfuazany.

‘1 a aa "] ¥ a aa a
U Pyridine redistilled 3 dagans luannunad 25 Naaant LAl
i ! v
Acetic anhydride rvedistilled 5 Uaaans L2uiladReflux LW Water
] LY 1 v } 24 v
o & < o o
bath LuLran 24 Talug uaaﬂaaﬂlmﬂwiﬂvaWULuuaq Lnad Lt
< aa Ay ”.’« v
wSarzine 50 Nanans  waa L Eul uuﬁumqanmuuq AudNTavant lufines ba
v . b4 v v

1% 1 1
° o < o
AZNOUTYA LANTY  LAINTBIANEUZIIDEN  a1dAznauTIINIUINALTLEUTAY
1 ¥ v
WUANAY Pyridine W Acetic acid oulunznoutndvzla Crude derivative
win 168 Haaniu u11q5d1ﬁ1Uﬂnuanﬁﬁuﬁﬁu g ardlu BEthyl acetate

Udl n~hexzne Linuoy vwiﬂuqnsﬂLuauuﬁmwauanﬂmaauLfﬂq 133 — 134°;
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[

a . - Ls
win 11¢ Uaaniu (Percentage yield = 56.22%)  UaNATI LATAZUNAA

]

L3 « <l
LﬂﬂiLﬁuﬂﬁﬂdﬁﬁﬂM

5430%

! v
o [ =|
gty Infrared spectrum 1DV acetate A0EAT A, ﬂ\’li"‘lm 8 wun 32
1

v

o S|
Absorption peaks U0 acetate DONEANT M. ANONTIIN 12 WUA 32

C = 62,%% ; H

n

i
LAY Ultraviolet spectrum 904 dcetate 204617 M. ﬁh;ﬂﬂ 13
v

WY 38
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IR, Spectrum 204417 N.
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1
et 6

INFRARED ABSORPTION PEAKS 00T e 4+ 85-86%

Freqlﬁncy Band Type. Assignments
(em™")
3400:3200 Very broad Stretching vibration of polymic OH
2905; 2835 Sharp C-H stretching Vibration’of—CH2-
1460 Very sharp C-H bending vibration of-CH,=3-CH,
1368 Sharp C-CH3 symmetrical bending vibration
1050 Broad C~0 stretching vibration of primary
alcohol
720 Sharp ~CH,, rocking vibration or (CH2)n
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IR. Spectrum T8Y acetate ADNNT e

y.
(s

INFRARED ABSORPTTON%?E&;S{%ﬁggyibﬁﬁiﬁE‘*??ﬂﬂﬂ? Nem,p, 72-73%

S Y |
_m -
Frequency Band Type Assignments. '
-1
(em™)
- 2905, 2835 Sharp C-H stretching vibration of-CH2-
1745 Very sharp Stretching vibration of normal
sa.t\ﬁ:ated ester
1465 Very sharp C-H bending vibration c>f-CHz-;--CH3
1368 Sharp C-CH3 symmetrical bending ¥ibration
1240, 1040 Sharp | C-0 asymmetrical stretching vibration of
acetate = C-0-C ~ (so called "acetate" |
band) |
720 Sharp ~CH, rocking vibration or (CHZ)n
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IR, Spectrum 20NENT 7.

~—

=i |
AT B

Y7

>

N A
INFRARED ABSORPTION ﬁﬁxs%m‘\‘f ‘ﬂ-m.;g( }1 20-121%

Frequffllcy Band Type Assignment
(em™ ")
 3080~3075 Broad (medium) C-H stretching vibration of=CH = CH -
in aromatic ring
2970,2940,2830 Sharp C-H stratching vibration of-CHz-;-CLT.3
1745 = 1735 | Broad (Strong) Bster stretching vibration of o, |
- unsaturated of &~lactones i
1600,1495,1460 | Sharp (St\rong) C~C multiple bond stretching

vibration of unsaturated and
aromatic system



INFRARED ABSORPTION PEAKS 0N41T 7.

25

a3l 8 (7D)

n.p, 120-121%

Frequency
(on™")

Band Type

Assignment

1400

1345,1285,1260
1230?1045,1010

)
1188, 1165

1120, 1100

975, 969

890

840, 800

780

145, 710

Very sharp (Strong)

Very. sharp
Sharp

Very sharp

Sharp

Broad

Sharp

Sharp (Strong)

Very sharp

Sharp

C-H bending vibration of
= CH2; = CH -
C=0 asymmetric stretching_

Vvibration of acetate = C=0-C3

afid epoxide system, (1260_om-1)

v

Asymmetric stretching vibra-

tion of ester type R-CO-O-CH3

=0 stretching of secondary
alcohol

C=H out of plane bermdting -
vibration of trans R-CH=CH=-R

C=H out of plane bending
vibration of gem. R R2C=CH
and to the therminai methy%enc
group

C-H out of plane bending
vibration of alkene trisub-
stituted type REC = CH.R

(two adjacent H-atom)

C=H out of plane becnding

vibration of aromatic sub-
stituted type, C=C (Three

adjacent H-atom)

-CH2 rocking vibration
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717
Tun 4
IR, Spectrum 70V methyl ether 20NANT .
[ r\ i ]
3 .‘ o
“ { I e - '? S
§ w o, iBEERiEEE oy
1 T
Y % S
TNTRARED ABSORPTION DTHER 904307 9, m.p. 153=154"¢
Freque::c;y Band Type Assignment
o
3470 Sharp (medium) 0-H stretching vibration of
intramoleculor H-bonded single
bridge compounds
3060 Broad C-H stretching vibration of
~C = CH~ in aromaticity
2980,2940,2830 Broad C-H stretching vibration of=-
B —C§2—3-0H3
1745 - 1735 Broad

Ester stretohing vibration of

Ay )B unsatusated 3 - lactone
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¢ (19) !
AN3NA 9 (AD)

INFRARED ABSORPTION PEAKS 9y METHYL BTHER 204617 Jm,p. 153-154°c
‘,"
Frquincy Band Type Assignment {
(en™) |
i

1600,1495,1445 Sharp C=C multiple bond stretching

1560
1400
1370

1345,1285,1250

1010

.1185,1175,1160

1120,1100

945
895

850, 835, 800

780, 760

750

Sharp
Very_sharp
Very/sharp

Sharp

Broad

Broad
Very sharp
Very sharp

Sharp

Very sharp

Very sharp

vibration of unsaturated and
aromatic system.

Ketone stretching vibration of
enolic

C=H bending vibration of = CH2,

C~CH, symmetrical bending
vibration

C=0 asymmetrical stretching
vibration of acetate=C~0-C

Asymmetric stretching of ester

type: R-CO~0-CH,

C=0 stretching of secondary
alcohol

C~H out of-plane bending vibration

of trans R=CH = CH - R

C~H bending vibration of gen,

R1R20 = CH2

C=H out of plane bending vibration

of alkene trisubstituted typed
R20 = CHR,

C-H out of plane bending vibration
of aromatic substitute typed C=C(CH)

-CH2 rocking vibration

l
|
|
i
l
!

!
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IR, Spectrum 904 hydrate 20¥dNT U..

INFRARED ABSORPTION .

g _lﬁﬂ'ﬁ' Te  MeDe 130-13200

Freqt:;:ncy Band Type Assignment
(em™")

3475-3495 Broad 0-H stretching vibration inter-
molecular H-bonded single bridge
compounds,

2960, 2930 Broad C-H stretching vibration of & , /g

2900, 2830 unsaturated § = lactone

1600,1495,1460 Shaxrp C-C multiple bond stretching
vibration of unsaturated and
aromatic system

1555 = 1560 Broad Ketom stretching vibration of
- cnolic
143Q—'1 440 Broad C-H bending vibration of-C_HQ;-CH
1400 Sharp C-H'bending vibration of=CH,3=CH-

03
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(19)

ANTINN 10 (")

INFRARED ABSORPTION PEAKS 8N HYDRATE 229d17 9. m,p, 130-132°c

Frequency

-1 Band Type
(em™")
1280,1260,1245 Sharp C-0 asymmetric stretching of acetate
1038, 1015 I O = C
1185, 1160 Sharp Asymmetric stretching of ester type
R-CO-O-C‘H3
1120,1095,1016 Sharp C-0 stretching vibration of secondary
alcohol
995, 969,945 Sharp G«H out of plane bending vibration
925 of trans R-CH=CH-R
835,800 Very sharp C-H out of plane bending vibration
of alkene)trisubstituted type
RC = CH.R (two adjacent H-atoms)
780, 760 Very sharp C-H out of plane bending vibraticzn
of ‘aromatic substituted type C=C(CH)
(Strong) (threc adjacent H-atoms)
700 Broad |

-CH2 rocking vibration !
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IR, Spectrum 204@1T A. (Beckmann spect)

- (Qufuuilunfu IR, Spectrum 999 hydrationT04ANT 1)

%

1. " AWIANTAUNNIINY1a

i

& o CHuLALONGKORN_ UNIVERSITY

© WAVELENGTH (MICRONS)
25 4 5 6 7 8 9 0 " 20 25

4




INFRARED ABSORPTION PEAKS TONA1T M.

4, (1
mgaait 1117)

158 3 X
| o
f
{
. u
& ﬁxfi/ip
i
v -
\-—f"'

MePe 131-13_%“""" -

e

Frequency
- Band Type Assignment :
(em™") ’
- | !
3475 = 3495 Broad 0-H stretching vibration intermole- t
cular H-bonded single bridge com= !
pounds ,
2960,2930,2900 Broad €=H stretching vibration of-CH, -,
2830 = 2
He
3
1700 - 1740 " Broad Ester'stretchihg'vibration of oL,%?*-
' unsaturated & = lactone
1600,1495,1460 Shaxp C-C multiple bond stretching
vibration of unsaturated and
aromatic system,
1555=1560 Broad Ketone stretching vibration of enolic
1430~1440 Broad C=-H bending vibration of—CHZ,-CH3
1400 Sharp C-H bending vibration of =CH2,=CHF
1280,1260,1245 Sharp C=0 agymmetric stretching of acetated
1038, 1015 = Q)= '
1185, 1160 Sharp Asymmetric stretching of ester type
R-CO-O-CH3
1120,1095,1060 Sharp C=0 stretching of Ser~ondary alcohol
995, ,969,945 Sharp C-H out of plane bending vibration
925 of trans R-CH=CH~R
835, 800 Very sharp C-H out of plane bending of alkene
trisubstituted type R,C=CHR (two
adjacent H-atoms)
780,760 Very sharp C=H out of plane bending vibration
(Strong) of aromatic substituted type €=C (CH)|
(three adjacent H-atoms)
700 Broad ~CH rocking vibration
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IR, Spectrum gpyq -acetate 2D4ENT M.

MePs 1 33"1 3400

Frequenc
q_1 i Assignment

(em™")
2960, 2930 Sharp C-H stretching vibration o;t‘-('}Hz—,CH3
2830
1725 - 1745 Broad Ester stretching vibration of oly B—

) unsaturated & e lactone
1600,1495,1465 Shaxp C=C multiple bond stretching vibra-
tion of unsaturated and aromatic
; systenm

1560, 1535 Broad Ketone stretching vibration of enolic
1445, 1430 Broad (Weak)| C=H bending vibration of-CHz-,-CH3

1400 Sharp C-H bending vibration of=CH2,=CH-
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o (49)
(D)

MIAaT 12

TNFRARED ABSORPTION PEAKS 7204 ACETATE 10Nd1Y M. m,p, 133=134°¢

Freq'(-l:éincy Band Type Assignnent
(em™ ")
1370, 1360 Broad CH, syrmetrical bending vibration
1288, 1030 Very sharp }c-o asymetrical(stretchiﬁg of
acetate =C-0-C (80 called aceate
1245, 1025 Broad NN
1188,1175,1165 | Very’sharp Asymmetrical stretching of ester
type R—CO-O-CH3
1115, 1085 Very sharp =0 stretching of secondary alcohol
975, 950, 925 | Very shaxp C=H out of plane bending vibration
915 of trans R~-CH=CH~R
835, 800 Sharp C=H-outiof planc bending vibration
of alkene trisubstituted type R20=
CHR (two adjacent H-atems)
780 Very sharp T--H out of plane bending vibration
: (Strong) ‘of aronntic substituted type C=C(CH]
(three adjacent H-atoms)
725, T00 Sharp --CH2 rocking vibration
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U.V. Spectrum ADNEAN T 'ﬂ.‘lu ethanol

ﬂ'nu'zumr:ﬁ. &5 il

B )
M max 246 ln log € 3.66
N nex 256 Vlﬂ log é 3,70

2. sSho

1max 322 \lﬁ log 6 4,18

=2.

da :
LA dMTUl Coumarin chromaphore

o A
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U,V,., Spectrum 70N methyl ether AN T ?J.clu

NN ANNEE
i € lag au'

£ J 3
A max 248 ln log € 3,77
A max 258 A log € 3.80

=Sh. sSh. s=ho

v
A max 322 1n log é. 4.13

' X
LanId1TUN  Coumarin chromophore

35

chloroform

- .
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U,V, Spectrum IOV hydrate W0NANT 7.1y chloroform
R
i ¥
wasunar € it
4 { [
TN hax 240 Ta log ¢ 3,67
1 v i
7N max 253 I log & 3.69
1 % R :
i N max 322 ln 1og € 4.17
: -
UAAIM AN TUN  Coumarin chromophore
y

TR 2
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U,V, Spectrum 284417 ﬂ.‘luchlorofom

e SN

Q 2
i~

1 b2
PUA LU RY é Lafistt

~

ﬁ)\ max 248 T log é, 3,79
i Nmax 256 ln 1eg € 3,81
BN max 322 1 10g € 4.22

' Ko
LA @I TUN Coumarin chromophore

= Sk 2 o=

T TR




U.V. Spectrum 28B4 acetate 209497 M, ‘],u

N nax Gl ApONESORE UyBrERSITY

o

7

d‘ v

% Nmax 258 ln 1log £ 3.32
‘ :
S

7

Nmax 322 In 108 €& 4,16

' Fa )
WadnNNdITUN  Coumarin chromophore

sttt L e L

chloroform
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N.M.R. Spectrum 904617 %+ m,p. 120-121%

oo Bhoted Fmilh E T nack, signe
204 protonsCHHLALGNGKORN UNIVERSITY

3H57; 8 1.0 (fuia --CH3
5H?; 8 3.95 (singlet) Liustin «0CH -_CH..911...

21{73 S 5412 ( multiplet ) e = CH2

1H?:I (S 6.25 ( doublet ) 1Ju proton  U04 aromatic
1H:::: 8 6.85 ( doublet ) -
1m 7 8 7441 ( double'b“") i o 1)
1H§l; S 7.60 ( doublet ) m - "
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FINNVTATUA  Proto

3H
2H
3H
3H
1H
1H
1H
1H

1H

o
MY 9 AU~

=2

O O5 0500 o5 o om O Q-

2o Sie S ShoSho

S S SA

Ao
3.40
3,99
4,55
5.35
6.20
6.89
7445
7.68

sl on

z - o
wamunla 16 JLR, signal99d protons

3

(singlet) fusflln ——oH,
(singlet) (duain ~O0CH,
(miltiplet) ifuslln = CH, uaz ~CH-

(doublet)LﬂUﬁﬁﬁ ~ (e *

' 9
(doublet) 1fluproton 704 aromatic
(doublet) | NI |

(doublet) n = —memmiome o

(doublet) n

e
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N.M.R. Spectrum 09417 A.mep, 131=132%

[} 1
\Wovanndrs f, Uil —oH NI NaMR. Ty obc1, Faife

3

1

exchange 9211 proton 20N —O0H. . fii deuterium T solvent
1

Iy
Uningnel 7090 luds AL nualiinay deuterium  vam

1 1 " 1 ) )
N.M.R. signal %04 —OH Tuiglsangi 63.40 @1 N.M.R. signal
i

1 i
as A T o o
204 proton 120U 9 uumagﬁmuuuuau
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