Uﬂﬂ 3

ATUUREDRT SN S NORDS

81 M s A%R LB ONS 1 NY sRuANM Wisflunaz LBun Rau chloroform nsosdns

RERTU  WAANAWIALARAIMNA WUs crude chloroform extract #i18u 2 dau Ho dau
v ' ' o . -’ v“
fremulnlyu hexane uardaufluazaiuln hexane w&1a1nfi1Lon Aaufaran Ul alu
hexane TlUrvinmsuundny Tmut§ short column chromatography uuniﬁéﬁsu§$ﬂ§ 1
v o (o] ’ ]
Jim laun éﬁfﬁﬁanwaaulwaq 137-139 WHE31 NN Lundnsludmfliazanuls hexane
1su?8 quick column chromatography éﬁuq#nuuﬁiﬁéq?u?éng 2 a1s lawn  @asfl
o ' o

flamaonivianr 219-220 uazéﬁsdﬁanwaautwaq 182-183.5 ms1duogdns INIADALRS
6msin74é§ﬁ4waqéﬁsdqq 4l LﬂéHd%ﬁTmuaﬂﬁuwﬁnﬁqunﬂa spectroscopy Uud Ay &
ArUlmied

(@]
1. a1y A flgmaosniyr? 137-189 Mo B-sitosterol a8 M= 214

.+
(EI/MS W M ¢ m/e 414) ﬁémwiuxanatﬁu C29H500 waz peak wos me 3 BN

A15147 6 wwn 30 IR 1ﬁ))KB (e L) 3400(CH), 2950 (CH,), 1470(CH2),

max
1380(C-C), 1050, 960 (C-0) m1smAsiaft 5 lH.-NMR spectrum Jﬁ (CDC13)

0.68-2.30 ( CH,CHZ,CHB), 3.5 (bx,OH) , 5,09 (br,-HC=CH) mquzuﬁ 2 wma 39

m v A0 Uos LRy 04 5188 ngas C gl 0 wa1fl C=84.06 %, H=12.17 %
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A4 1 vodR1y A @edsenoumiuy IR, H-NMR, mass spectrum ur:zUV  Ssudpsv

(fiu  functional groups A< 9 ¥pians A ﬁﬁﬂﬁ@ wona nflolmindns 2 savin

mixed melting point fu authentic compound WRLRIS28A2U TLC vinlurwus
- 18,19

lamdns A Mo B-sitosterol SuduisuiUfuulfluuffiu literatures ansiAss

Avnqvos p-sitosterol 1fuss gy (I) Audmslagnsansd
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2. v B Ssmvassivaa 219-220° o obacunone §i Ry value= 0.27
6 + .
(wchloroform), L%¥]PR® - 50.2%(c,2.14, chloroform), M = 454 (CI/MS %%
v KBr =1
26H300, IR W )V (cm ) 3040(C=CH),
max
2980 (), 1740,1700 (C=0), 1620 (C=C), 1390(C-C), 1280(C-0), 1020-990

M+ﬁ m/e = 454) $lgnsTniapaidu C

(c-0), 870 (furan) RNAN SN 7 wain 32

1
H-NMR spectrum OE (CCL ~CDCL,) 1.12 (CH,), 1.23 (CH,), 1.46 (CH,),

4

1.50(2cK,), 1.84 (7,5,9,-H), 2.26 (13,5,5-H), 2.59 (14,5,6 =-H),2.99
(14,13,6 =-H), 3.61 (15-H), 5.43 (17-H), 5.92 (12,2-H), 6.35 (22-H),

6.50 (12,1-H),7.38 (23-H), 7.40 (Z1<H) @nwmsnafi g wwn 33 3¢ proton
noise decoupled spectrum URY 13C off-resonance decoupled spectrum JE
16.36 (g,CH,), 16.85 (t,CH.))/ 19,40 (q,CH,), 21.02 (q,CH;), 26.71 (q,CH,),
31.91 (t,CH)), 32.73 (4,CHJ, 37433 (s,C=13), 39.77(t,C-€), 43.07 (s,C-10),
49.14(&,C-9), 52.88 (s,C-8)/,53,2Y (d,C~5), 57.27 (4,C-15), 64.°1 (br,s,
c-14), 77.80 (4,C-17), 83/66 (s,C-4)},109.66 (4dd,C-22), 120,07 (m,C-20),
123.04 (a,C-2), 140.87 (ad,C-21), 142,98 (ddd,c-23), 156,53(a,C-1), 166,18
(dd,C-3), 166.44 (d,C=16), 207.23 (s C=7) FAamnsnafl 9 wia 34  masAwmiaamn

vJos L Funsagan nges wuand C = 68,73 %, H = 6.67 %

(0]
C26H30 7
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an nendsRyN e numw desasnis spectrums A1 9 wo4dls B laun
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posans B ansnsodwmuslaandns B Mo obacunone ds 1 Budns AL ruvuan nfigluaed

SIMARUBACEAE msrpR Harrisonia abyssinicaloﬁﬂw§b§msiﬂ74é§H4m04 obacunone

(Tugesy (I1) Audmslagnsansd
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3. a1y C fasvaouinas 182 - 183.5° delalaliAsn:vmgns TAs 44519
vosann dansfuuniafiusunosioy vonlsifiueaasaa o N1l Ao ds C ldlaRlTAsedsna
wuu steroid w¥ouwuu triterpenoid w5129 negative test fu Liebermann -
Burchard reagent warluflgwan alkaloid twsn:w negative test fu alkaloid
reagents ann spectrum waqéwsﬁﬁ$mwaaugwaq 182 - 183.5° wdmsiifiuts

., ' ' ' v KBr "l
functional groups £14 9| ﬁﬁagﬂuﬁﬁfﬁ nanafa IR spectrum ‘I vmax(cm )
3500,3200 (CH), 3000 (CH3), 2940 (CH), 1640 (co), 1580 (c=C), 1280

v 1

(C-0-C), 1000-950 (C=-0), 850 = 740°4=CH<) mimmas1afl 10 wwn 35 "H-NMR
spectrum 8H (CDCL,) 1.25.(3H),~1.36 {3H), 1.76 (3H), 2.61 (3H), 2.98,
3.08 (2H), 3.32, 3.39 (2H)4 473 (1H), 5.26 (1H) mammis1fl 11 v 36
13 : 13

C proton noise decoupled spectrum Laz C off - resonance decoupled
spectrum 6C 17.83, 21.62; 24,54, 25.79, 26.11 uaz 26.87 Indnyrafdulou
3= —CHZ- W =CH- A3 6C ﬁiﬁﬁ@@ﬂmﬂmuau laun 31.21 (d, -CH).
71.9- (s, C-0), 135,78 (s, =C=) was 201.61 (s, C-0) sues14f 12 wwin

Y94 CH

~ -+ '
37 Mass spectrum (EI/MS) ‘v M # m/e 320 uar peaks U 9 Asm1s 197 13

methyl alcohol

win 38 UV spectrum A
max

288 nm (£ = 26,560), 225 nm (& =
20,800) muyudl 12 wun 45 wdnaflanisifia bathochromic shift adlnidiuan
carbonyl group ¥a<dns C 1Jwwuu conjugated ffu carbon-carbon double bond
31N spectrum ¥a4any C Ana1afl 415 C AasaziBudnsUszian sesquiter-
penoid #ifi functional groups ﬁﬁﬂﬁ@ Mo hydroxyl group ua:z carbonyl group

A conjugated agﬁb carbon-carbon double bond wazlufl aromatic ring system

' 1
Lriwn g ladsangduyanl TH-NMR spectrum



.mqu's IR absorption peaks ¥o4A1y A (up.

137 = 139°%)

29

Frequency {em 1),

Intensity Characteristic Groups
3400 br 3 OH stretching
2950 a- C-H stretching 1u-CH3
1470 m CH2 stretching
1380 m C~C stretching
1050-960 m,w C-0 stretching




mnaﬂvsnass spectral data %9481y A

(mp. 137-139°)

Peak.No. Measured Mass % Int, Base

3 414.3841 25.0

5 412.3659 27.8
36 255,1946 16.8
65 159.1107 13.4
72 147.1081 10.5
74 145.0965 14.5
85 133.0962 14.2
96 121.0959 13.5
98 119.0803 12.4
104 109.0982 14.7
106 107.0815 25.2
108 105,0638 25.2
110 97.0972 18.6
112 95.0813 30.7
114 93,0660 24.4
116 91.0523 26.1
119 83.0820 39.6
121 81.0656 47.6
123 79.0515 30.6
125 77.0357 ¥l.3
126 71.0839 l6.7
128 69.0676 54.1
131 67.0525 32.2
134 57.0699 29.6

30



ﬂ'\S"'H# 6

(M)

Peak No. Measured Mass % Int. Base
137 56.0614 12.8
138 55.0548 100.0
141 53.0381 10.0
148 43.0508 8l.6
149 43.0210 15.9
150 42,0499 20.0
152 41.0427 92;3
154 39.9666 48.2
155 39.0275 32.0

31
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nﬁrﬁqﬁ 7 IR absorption peaks vos’ly B (mp, 219-220)

Freequency (cﬁfl) Intensity éharaéteristic Groups.

3040 w C=CH stretching (olifinic C-H)
2980 , : br,m C-H stretching (saturated C-H)
1740 s C=0 stretching (lactone)

1700 i C=0 stretching .(ketone)

1620 W C=C stretching (olefinic)
1390 m C-C stretching

1280 3 =C-0-C stretching (asymmetry)
1160 m =CH - bending vibration
1020-990 s C-0 ..stretching

870 ' 8 C-H stretching (furan)




b

Aaraaft 8 lH-NMR spectral data w94a1y B (mp. 219-2200)

Chemical Shift, Multiplicity Proton Assignments.
81 (ppm)
0 S TMS-H
1.12 s CH3-H
1.23 s CH3-H
1.46 s CH3-H
1.50 s CH,-H
1.50 s CH3;H
~l.84 dd 7,5,9-H
2.26 dd 13,5,5-H
2.59 dd 14,5,6 =-H
2.99 dd 14,13,6 -H
3.61 s 15-H
5.43 s 17-H
5.92 d 12,2-H
6.35 m 22-H
6.50 d 12,1-H
7.38 d 23-H
7.40 br,s 21-H

33




13

myaafl 9 C proton noise decoupled spectral data uaadﬁ: B (mp.219-220°)

Chemical shift, Multiplicity Carbon Assignments
§c (ppm)

16.36 q CH -
16.85 € -CHZ-
19.40 a CH3-
21.02 q CH3-
26.71 q CH 4~
31.9% ;2 -CH2-
32.73 q CH,-
37.33 g C-13
39477 t C~-6
43,07 9 c-10
49,14 d Cc-9
52.88 ] C-8
53.21 é C=5
57.27. d C=-15
64,91 br,a C-14
77.80 d C=-17
83.66 -4 Cc-4
109.66 ddd C-22
120.07 m C=20
123.04 d Cc-2
140.87 dd Cc-21
142,98 ddd C-23
156.53 d c-1
166.18 dd C-3
166.44 d c-16
207:23 & C=7

34
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msaed 10 IR absorption peaks uo4any C (mp. 182-183.50)

Frequency () Intensity Characteristic Groups.

3500 s OH- stretching (hydrogenbond)
3200 br,s’ OH stretching (free OH)

3000 ) CH3 stretching

2940 8 CH stretching

1640 br,s C=0 stretching

1580 s C=C stretching

1440 s CH3 bending vibration (asymmetry)
1375 8 CH3 bending vibration

1280 8 =C-0-C stretching (asymmetry)
1230 g -

1200 s -

1150 8 =CH- bending vibration

1100 s =

1000 m

950 s C-0 stretching

850~740 br,m =CH~ bending vibration




nﬁrd4ﬂ 11 lH-—NMR spectral data ¥a4815C (mp. 182-183.50)

Chemical shift, Multiplicity No. of Protons.
du (ppm)
0 8 12 H (TMS)
1.25 .8 3 H
1.36 -] 3 H
1.76 d 3 H
1.81 s 3 H
2.61 s 3'H
2.98 -4
2 H
3.08 /g
.32 br,s
2 H
3.39 br,s
4,73 t 1H
5.26 br,t 1H

36
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msaafdl 12 C proton noise decoupled spectral data wo4dny C (mp. 182-183.5

37

Cremical shift, Multiplicity Characteristic Carbons.
dc (ppm)
17,83
21.62
24,54 rComplicated CHZ' CH3 shifts,
25.79 1y
o 7 \\
26418 S\ %
7N\ 2
26.87 g }J-«
F i S
31.21 4 - cug
71.68 s sc-0-
-
91.35 4 = =CH- , =-CH
\O..
101.86 8
N ~ 2
105.60 8
12191 d = CH=-
135.78 s = cg
,Ol O\ . _
158.04 s =lcly' qFC=0
161.83 s - COOR
Q
201.61 s - ¥

°



o}

nrynafl 13 Mass spectral data vo4ddy C (mp. 182-183.5 )

Peak No, Measured % Int., Base
3 320.1574 32.8
15 265.1099 13,1
31 133.0820 1041
33 231.0635 X2.1
45 206,0578 18.9
46 205.0495 21.4
52 193.0493 14.1
132 ,7 59,0515 23.0
138 55.0204 10.5
150 43,9952 25.9
151 43,0595 1252
152 43.0234 100.0
155 41,0447 33.8
159 39,0299 16.1

38
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qud 1 IR spe
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cfrim $a481s A (mp: 137-139°)

: -
zﬂf' 2 TH-NMR (CC14—CDC13) spectrum gasdns A (mp. 137-1390)
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gufl 9 TH-NMR (CDCl3warm) spectrum ggqansy C (mp.182-183.57)

43



N

gurl 11

Ly

TSRS

13

/ / \¥a

13

(4 (CDCl3 warm) off-resonance decoupled spectrum waqdny C (mp.182-183.5°)
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