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Maesanm s Tuudunszs

o o 4 a i g 4
mmsdansziansad 3 siandluenilsenevveail 15 Tuu Av Ao Z-11-hexadecenal,
a a Aa o 4
Z-11-hexadecenyl acetate 118 Z-11-hexadecen-1-0l 2833 U0 TII1WTUALDA TN (2553)
=\ [ d v tﬁy
nszuIUMs lumsdaunsznail
o & Yy A . . Y =) 9y
1. HFA1TAAUAD 11- bromoundecanoic acid mazmﬂmai‘wgau Tuvranunauvia
A Aaa a g}/ o v & a a o
100 4adanT 1AW Triphenylphosphine a4 11/ ludsazats anuuviimssvland Aguvgil 140 °C
I & o ! o 0 .
Wuna 48 21w hansazatenaud laviinisuen Tngduoen 92 1@ 1-Undecanoic phosphonium
, I <= A 1 a d a 9y
bromide 11 UVBWVITMADIWOU AAUNaNAnIDBAZ98
° . . ., Any
2. 11 1-Undecanoic phosphonium bromide #1 lainazateluaase lalasysiu luvaa
Y
AUNaNYUIA 250 Haaans Meldussennielulaseu MNUMANIUE 1aza1s valeraldehyde
Y o oA A Y I @ Y a ¥ oA
adllumsazaeudnihmsnuaenguugidouiunal 24 $2Tus MimiwAuinineiinig
) o an 4 = Y
52IMeI01A1Y1a2a18000 11N15uena1s lagdsaoaui Insu1 Inns W Iae 14 ethylacetate
I @ P . . a d 9 a = A o
hexane 11 UAI% 2214 Z-11-Hexadecenoic acid AaluIosaznanan 41 9@ 101508U8Y
a 4 A a 4 [ dy
Taseadreadretinadesuuniians Tauuud (NMR) ueraananaae 113 'H-NMR (CDCl,)
0.950 (m, 3H), 1.303 (m, 16H), 1.652 (m, 2H), 2.034 (m, 4H), 2.371 (m, 2H), 5.367 (m,2H,
J=4.547)  ¥390A1] coupling 1A dwnsadudulan msilsznoudanunldoglu cis-
isomer (1/]N1/It]‘k€]ﬂl1 J coupling U cis-isomer = 4-12 el TI coupling VD trans-isomer = 14-19)
(MNAUIN 1)
o 4 o . v o
3. dUAI12Y Z-11-hexadecen-1-ol 1a8nN15112-11-hexadecenoic  M1aza1slualm
9
azangmase lalasysiuluviadunanyuia 9101WAN lithium  aluminium  hydride a9l
[ aan o A { a 4 Aaan a o ) 1 [
dsazate Uaesldlfniendudiulifguugiideuiiodjisounaauysaiud i lduyluens

U

1 < a ¥ Y v 9 o o a = 2 ES o Y ~ @ Y o Y
UV VU UAITHAAIY AINDANYONADE KN 3 ﬂiﬂﬂ?ﬂﬂﬂﬂﬂﬁﬁ?iﬂﬁﬂﬂqﬂ 3J']°I/n!11(i

a £ v

4 { ] o { o
NI UAIIAT DI UM IBU DI Y ANNA T audaruiasn 14 i lduSgnideneduil

Q

a (Y o

Tasan Innslaaldansazaione 10 % ethylacetate : hexane 1 udAIve IdNans U ADZ11-

< = A o Yy Y a a Aa o

hexadecen-1-ol tuvourianla Feausadudulnseadedretiundesuuniians Tsuudsg
4

(NMR) 1aaananane 11 H-NMR (CDCL,) 0.914 (m, 3H), 1.295 (m, 14H), 1.449 (m, 2H),

1.574 (m, 2H), 2.038 (m, 4H), 3.652(t, 2H), 5.356 (m,2H) (MWANUIN 2)
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o 4 o 1
4. dUNIIEN Z-11-hexadecenyl acetate Ta8n1511 Z-11-hexadecen-1-ol laluvindn
a a kS v aan a
NANVUIA 1A acetic anhydride NIAMUNDAIIUVIAAUNAYN MMiLSHEnFaulfnseuna
o a %‘ aan g’/ o a g’/ 3}1 o { [ o
awysal @nhaslulfisennniuanadeeiiaozaa 3 a5 Mndwharsiana @ v
Y 9 9y 4 = o o q ¥ a L9 v &
Thdududronsosnyumlsanugyyinms vazti Tl lduSgnsdleneauiilnsuiIn
% I o a o I'd
aslaeldarsazaronan 1 % ethylacetate : hexane 1udase landadasine z11-
I = A o 9 9 a S J A a
hexadecenyl acetate 1 Uv0 A @@ uT0oUdU Iassaiearetiunfesuuntian.s -
4 @ 1 dyl
Tapuud (NMR) uaaawansae 11’ H-NMR (CDCL,) 0.832 (m,3H), 1.250 (m,18H), 1.543
(m,2H), 1.950 (m,4H), 1.974 (m,3H), 3.988 (m,2H), 5.283 (m,2H) (MWHUIN 3)
5. ﬁ’lﬂlﬂﬁzﬁZ-ll-hexadecenal 1asn1511 Z-11-hexadecen-1-0l 0.07 NSU (0.29 yoa
Y
Tua) azareluaaviiazaie dichloromethane 1NUULAN pyridiniumchlorochromateaQsl,u
1 aan o A { a 4 aan a I
asaza1e Uasslilfnseduiullfgungineuiielfiseniaauyssiuda nsesveuis
¥ o qu A v o q Y Y Y 9 4 = <
ponnntuhldmsazarefiniesld v lddududioniesryumlsuugyania @3e
Il P [
udadahasi1d ldildusgnidavaeduilasunInnsld ddmsazaronan 2
2 o Y a o IA < =
%ethylacetate : hexane 11 UAIve lAnannuaiAe 2-11-Hexadecenal iJuvouvadladeauise
A o 9 9 a a2 J AaAa 4 [ YR} dyl
gudulassainaroiundesuuniians Tyuuud (NMR) uaainanao 111 H-NMR(CDCL,)
0.825 (m,3H), 1.235 (m,16H), 1.557 (m,2H), 1.947 (m,4H), 2.348 (m,2H), 5.278 (m,2H), 9.693

(t, TH) (DWW UIN 4)
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MANHIN U

a d aa
Nﬁﬂ1§3!ﬂ§1$ﬁ"i’ii’)ﬁﬁ1’nﬂﬁﬂﬂ

Y
a A % (% o
m31muIn 1 dszaninmlumstgarmdonuouledmwaduosasills Tuudunsiginuy

2 dIUNEN (binary blend) Tuanweslfiiamsluszezinat 24 42 Tug

Completely Randomized AOV for data

Source df SS MS F P
Treatment 10 778.848 77.8848 37.8 0.0000
Error 22 45.333 2.0606

Total 32 824.182

Grand mean 2.5455 CV 56.39
At least one group variance is near zero, variance-equality tests cannot be computed.

Component of variance for between groups  25.2747  Effective cell sized 3.0

a a = = dal o Y = o J
319w uIn 2 Uszansamlumsasgarmaevueulednmaduesasils luudunsizvuny

2 @IUKEN (binary blend) Tuanwiesljiiamsluszezinal 48 92 Tug

Completely Randomized AOV for data

Source df SS MS F P
Treatment 10 978.73 97.8727 45.5 0.0000
Error 22 47.33 2.1515

Total 32 1026.06

Grand mean 3.5758 CV 41.02
At least one group variance is near zero, variance-equality tests cannot be computed.

Component of variance for between groups 31.9071 Effective cell sized 3.0
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a a = a X o Y = o 4
M31399uIn 3 Uszanimnlumsdagarmaenueulednmaduesasil s Tuudunsiziuny

2 dyuway (binary blend) luanmresliiamsluszozina 72 42 1uq

Completely Randomized AOV for data

Source df SS MS F P
Treatment 10 2759.21 275.921 88.4 0.0000
Error 22 68.67 3.121

Total 32 2827.88

Grand mean 5.3939 CV 32.75

Chi-Sq DF P
Bartlett’s Test of Equal Variances 15.9 10 0.1021
Cochran’s Q 0.6177
Largest Var / Smallest Var 63.000

Component of variance for between groups 90.9333 Effective cell sized 3.0

4
a A Y = o 4
m319wuIn 4 Uszansnmlumsasgamdonuoulednmaduosasil s Tuudunszduun2

A@IUNEY (binary blend) Tuanwilasilgn

Completely Randomized AOV for data

Source df SS MS F P
Treatment 10 1.88843 0.18884 15.7 0.0000
Error 11 0.13222 0.01202

Total 21 2.02065

Grand mean 1.2397 CV 8.84

Chi-Sq DF P
Bartlett’s Test of Equal Variances 2.28 10 0.9937
Cochran’s Q 0.1861
Largest Var / Smallest Var 40.729

Component of variance for between groups 0.08841 Effective cell sized 2.0
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a a = a X o Y = o 4
M3199uIn 5 Uszanimmlunmsdagarmaenueulednmaduesasills Tuudunsziuny

3 AUNAY (tertiary blend) Tuamwieallfrianmsluszezina 24 41 Tus

Completely Randomized AOV for data

Source df SS MS F P
Treatment 10 6700.62 670.062 39.0 0.0000
Error 31 533.00 17.194

Total 41 733.62

Grand mean 8.9048 CV 46.57
At least one group variance is near zero, variance-equality tests cannot be computed.

Component of variance for between groups 171.378 Effective cell sized 3.8

a A = = dy % 9 = [ 4
ATNNUIN 6 ﬂ5$ﬁﬂﬁﬂWWiuﬂWiﬂﬂ@ﬂNlﬁﬂﬂu@uGlEJWﬂLWﬁF;lfUENﬁ'Wi‘V\IIiTNUﬁQLﬂ513WLLUU

3 dIUNAN (tertiary blend) Tuanmdesdfiamsluszozina 48 ¥11uq

Completely Randomized AOV for data

Source df SS MS F P
Treatment 10 8973.52 897.352 50.0 0.0000
Error 32 574.67 17.958

Total 42 9548.19

Grand mean 10.744 CV 3944

Chi-Sq DF P
Bartlett’s Test of Equal Variances 486 10 0.0000
Cochran’s Q 0.6962
Largest Var / Smallest Var 534.67

Component of variance for between groups 225.083 Effective cell sized 3.9
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a a = a X o Y = o 4
M 31993 7 Uszanimmlumsdagarmaenueulednmaduesasil s Tuudunsiziuny

3 AUNAY (tertiary blend) Tuamwieallfrianmsluszezna 72 41 Tus

Completely Randomized AOV for data

Source df SS MS F P
Treatment 10 9888.5 988.855 65.7 0.0000
Error 32 481.9 15.060

Total 42 10370.5

Grand mean 10.744 CV 3944

Chi-Sq DF P
Bartlett’s Test of Equal Variances 36.3 10 0.0001
Cochran’s Q 0.5823
Largest Var / Smallest Var 376.00

Component of variance for between groups 249.245 Effective cell sized 3.9

4
a A % (% 4
310N 8 Yszaninmlumsagarmdonuoulednwaduosansills Tuuduasiziuuy

3 AIUNAN (tertiary blend) Tuaniwmilagilgn

Completely Randomized AOV for data

Source df SS MS F P
Treatment 10 214105 21410.5 24.4 0.0000
Error 22 19295 877.1

Total 32 233400

Grand mean 43.000 CV 68.87

Chi-Sq DF P
Bartlett’s Test of Equal Variances 48.8 10 0.0000
Cochran’s Q 0.9507
Largest Var / Smallest Var 1019.1

Component of variance for between groups 6844.47 Effective cell sized 3.0



53

¥

a A =2 ~ A o = [ Jd o U
M3199uIN 9 Yszansnmlumshgarmaerueulednvesasi s luudunszionsaiu

50:50:1 Ysmmanes luamwies)iiams Tuszezinan 24 4 Tug

Completely Randomized AOV for data

Source df SS MS F P
Treatment 6 2059.24 343.206 27.9 0.0000
Error 14 172.00 12.286

Total 20 2231.24

Grand mean 7.1905CV48.75
At least one group variance is near zero, variance-equality tests cannot be computed.

Component of variance for between groups 110.307 Effective cell sized 3.0

Y
a A

a A v [ Jd o 1
M319WuIN 10 Yszansamlumsdsgarideriveulednvesdsil 1 Tuudunszionsidiu

50:50:1 1Sanma1en luanmrealfuams Tuszezna 48 42w

Completely Randomized AOV for data

Source df SS MS F P
Treatment 6 4152.57 692.095 329 0.0000
Error 14 294.67 21.048

Total 20 4447.24

Grand mean 11.524 CV 3981

Chi-Sq DF P
Bartlett’s Test of Equal Variances 11.1 6 0.0842
Cochran’s Q 0.4095
Largest Var / Smallest Var 45.250

Component of variance for between groups 223.683 Effective cell sized 3.9
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¥
S A

a A o o Jd o '
m319wuIn 11 dszansnmlumsdsgarmdonuonlodnvosdsills Tuudunszdonsdiu

50:50:1 Ysmmanes luammiesiianms Tuszeznan 72 5 Tus

Completely Randomized AOV for data

Source df SS MS F P
Treatment 6 5665.90 944.317 54.5 0.0000
Error 14 242.67 17.333

Total 20 5908.57

Grand mean 14.857 CV 28.02

Chi-Sq DF P
Bartlett’s Test of Equal Variances 495 6 0.5498
Cochran’s Q 0.4148
Largest Var / Smallest Var 11.615

Component of variance for between groups 308.995 Effective cell sized 3.0

£
a A Y = o Jd o !
MmN 12 Yszaninmlumsasgerderueulodnvesd sl 1s Tuudunnzionsdiu

50:50:1 U3maiaae Tuammi)asilgn

Completely Randomized AOV for data

Source df SS MS F P
Treatment 6 141291 23548.4 64.5 0.0000
Error 14 5110 365.0

Total 20 146401

Grand mean 48.143CV39.68

Chi-Sq DF P
Bartlett’s Test of Equal Variances 172 6 0.0086
Cochran’s Q 0.8267
Largest Var / Smallest Var 204.42

Component of variance for between groups 7727.81 Effective cell sized 3.0



55

¥

a A =2 ~ A LY = [ d @ 1
M319wuIN 13 dszansamlumsdsganaenueulednvesasil s luudunszionsiaiu
50:50:1  13wm 100 TadnfuAwaua1s¥IerzaonIssziveludnIn

wosllfiians luszezna 24 921w

Completely Randomized AOV for data

Source df SS MS F P
Treatment 6 2211.43 368.571 39.4 0.0000
Error 7 65.50 9.357

Total 13 2276.93

Grand mean 13.071CV23.40

Chi-Sq DF P
Bartlett’s Test of Equal Variances 464 6 0.5908
Cochran’s Q 0.4885
Largest Var / Smallest Var 64.000

Component of variance for between groups 179.607  Effective cell sized 2.0

Y

a A =3 s A % = [ Jd o 1
MW 14 szansmnlumstsgarmaonueulednvesansils lvudunsiznonsidain
50:50:1  1Swial 100 HaanTuNNANAITEIOFZAONITILIVE TUANIN

Woul§uiams luszeznal 48 5219

Completely Randomized AOV for data

Source df SS MS F P
Treatment 6 2994.43 499.071 59.0 0.0000
Error 7 59.00 8.429

Total 13 3053.43

Grand mean 16.571 Cv 1752
At least one group variance is near zero, variance-equality tests cannot be computed.

Component of variance for between groups 245.321 Effective cell sized 2.0
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a a =2 ~ A LY = [ d @ 1
M39wuIN 15 Yszansmmlumstagarderiueulodnvesasil s Tuudunszionsaiu
50:50:1  13wim 100 WadnFuAwaua1s¥IerzaonIsIziveludnIn

Woslfuiams luszezna 72 521w

Completely Randomized AOV for data

Source df SS MS F P
Treatment 6 3063.86 510.643 34.0 0.0001
Error 7 105.00 15.000

Total 13 3168.86

Grand mean 18.286 CV 21.18

Chi-Sq DF P
Bartlett’s Test of Equal Variances 328 6 0.7730
Cochran’s Q 0.3048
Largest Var / Smallest Var 64.000

Component of variance for between groups 247.821 Effective cell sized 2.0

k4

a A @ @ d v U
MmN 16 Yszansnmlumstgeridoruoulodnvosasil 1s Tuudunszionsidiu

50:50:1 151 100 HaanFuiwanasyIeyzaemszve luaamuilasilgn

Completely Randomized AOV for data

Source df SS MS F P
Treatment 6 6.32636 1.05439 33.7 0.0001
Error 7 0.21922 0.03132

Total 13 6.54558

Grand mean 0.4641CV38.13
At least one group variance is near zero, variance-equality tests cannot be computed.

Component of variance for between groups 0.51154  Effective cell sized 2.0
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a a =2 = dy LY = [ Jd o U
MmN 17 Yszansmmlumstagarderiueuldnvesasi Is luudunszionsaiu

50:50:1 M Fswnunuanguuuae q Tuanwudaumnzilgn

Completely Randomized AOV for data

Source df SS MS F P
Treatment 3 59248.3 19749.4 74.3 0.0000
Error 8 2126.7 265.8

Total 11 61374.9

Grand mean 74.917 CV 21.76

Chi-Sq DF P
Bartlett’s Test of Equal Variances 10.5 3 0.0148
Cochran’s Q 0.7865
Largest Var / Smallest Var 156.81

Component of variance for between groups 6494.53 Effective cell sized 3.0

a A = o ol @ [
M3WuIN 18 Yszansamvesmslgensil Is Tuudunsievswnums 19 uAnIUY wing trap

Completely Randomized AOV for data

Source df SS MS F P
Treatment 3 10391.3 3463.78 2.20 0.1658
Error 8 12599.3 1574.92

Total 11 22990.7

Grand mean 65.333 CV 60.74

Chi-Sq DF P
Bartlett’s Test of Equal Variances 9.10 3 0.0279
Cochran’s Q 0.5674
Largest Var / Smallest Var 510.62

Component of variance for between groups 629.620  Effective cell sized 3.0
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