CHAPTER I1
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2.3 Preparation of Substrates

2.3.1 Halogenated Reagents

Ethyl trichloroacetate, ethyl tribromoacetate and i-propyl trichloro-

acetate’”!
1 mL of concentrated sulfuric acid was cautiously added to the mixture of

trichloroacetic acid or tribromoacetic acid 40 mmol and ethanol or i-propanol 20

mmol. The mixture in the rounded bottom flask fitted by a condenser was refluxed for

3-6 hours and then poured into 100 mL of water in a separatory funnel. The upper

layer of crude ester was removed ashed with 50 mL of water, saturated aqueous
NaHCOj; and water, respec odOve :

ethyl trichloro IC IR (neat): 2981, 1762, 1465,
1367, 1240 and 1014 ‘:\ )& 138 (H L0 ="7.20 Hz

ethyl tribro ! e dioricas joil \( (neat): 2981, 1750, 1469,
1361, 1233 and 102 1€m’ UMR(€DCl5’ 6 ( 1.44 GH, t, J = 7.20 Hz,

i-propyl trichlorgac 1 “eolorle S ) 69%). IR (neat): 2984, 2937, 1766,
DC3) & (ppm): 1.41 (6H, d, J = 6.28
H(CHs),).

Hz, CH(CH3),) and 5.18 (lH,‘;s{’ ;

Trichloroacetanilide - : .
Into a three-neeked v tytmer’ a reflux condenser, a

thermometer, and a diopping funnel, was placed a solution of hexachloroacetone 0.1
mol in 40 mL ‘ﬁ\ i g wise, aniline 0.1 mol
over a period ?&gﬁﬁu tfﬁﬂﬂh ﬂﬂﬁnr ure was rised to about
55 °C. After the addition was corﬁpleted_ stirrifig was_contin 65-70 °C for
anotheﬂqSﬁr:x]eaTﬁ m jlm uﬂgﬁﬁﬂ:‘ﬁa cooled to 0-5

°C. The solid was collected upon filtration and air-dried. Recrystallization from 90%
ethanol to obtain white crystal (73%), m.p. 93-94 °C (EtOH) (lit.*> 92.5-93 °C), Ry
0.62 (CH,Clp). IR (KBr): 3307, 3054, 1699. 1598, 1524, 1443, 1315 and 1245 cm™';

'"H-NMR (CDCl3) & (ppm): 7.24 (1H, t, J = 8.40 Hz, Ar-H), 7.41 (2H, t, J = 8.40 Hz,
Ar-H), 7.57 (2H, d, J = 8.40 Hz. Ar-H) and 8.31 (1H, br s, NH).
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N,N-Diethyltrichloroacetamide and N,N-diethyltribromoacetamide’’

In a round bottom flask, the neck of which was ground to fit the bottom of a
reflux condenser, was placed one mole of trichloroacetic acid or tribromoacetic acid,
2-2.5 moles of oxalyl chloride and 1-2 drops of dimethylformamide. The reaction was
proceeded spontaneously for 15-20 minutes or sometimes even longer. After this
period of time the mixture was refluxed for about 2 hours. The reaction mixture was
then evaporated in vacuo till the excess of oxalyl chloride was collected. The mixture

was added dropwise to well stirred, aqueous diethylamine solution and stirred for 1

hour at RT. When the reaction d, the organic layer was extracted with

10% HCI, saturated aqueo pectively, dried over Na,SO4 and
evaporated in vacuo.

N,N-diethyltri( ide Yellox %) IR (neat): 2980, 1672,
1423, 1248 and 101 | ' \ 122 3H, t. J =16.87 Hz,
CH,CH3;) , 1.30 (3H. ,» q, J = 6.87 Hz, CH,CHj;)
and 3.76 2H, q,J=6, CHy)=

N,N-diethyltri 1 ;'_ 0l (65%). IR (neat): 2972, 2933,
3 HSNMR (CDCly) & (ppm): 128 (3H, t,
J=6.44 Hz, CH,CHj3), 1.3 Zi f' < ;-.}L iz, CH,CH;), 3.31 (2H, q, J = 6.44 Hz,

Vanillylami 'i'. -

A mixture of v ~ illin 0.1 mol and ammonium fﬂnate 0.32 mol was heated at
180 °C for % e odor of ammonia
disappeared. ﬁﬁﬂmﬂ“ ﬂog ALﬂ\'ﬁh ixture was refluxed
for 1 hour and then evaporated until the odor ofCl disappeared./The HCI salt was
crystaQ Wﬂﬁﬁ@ﬁm uy%qlqaq w& qait&]{ yielded pure
vamllyla‘lnme hydrochloride. To a vigorously stirred solution of vanillylamine
hydrochloride in water was added 2M NaOH solution. The resulting white solid of
free vanillylamine was collected by suction filtration, washed with water, dried over

in a desiccator to obtain white solid (40%), m.p. 135-137 °C (EtOH) (lit.** 131-133
°C), Rr 0.11 (MeOH). IR (KBr): 3168, 3107, 3024, 1612, 1525, 1321, 1265 and 1012
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cm™; "H-NMR (DMSO-dg) & (ppm): 3.59 (2H, s, ArCH>,NH,), 3.75 (3H, s, OCH5),
6.68 (2H, s, ArH) and 6.91 (1H, s, ArH).

2.4 General Procedure for the Synthesis Amides and Esters

Step 1: Triphenylphosphine 2 eq (6 mmol, 1.57 g) in CH,Cl, 3 mL was added
to a mixture of carboxylic acid 1 eq (3 mmol) and selected halogenated reagent 2 eq
(6 mmol) in CH,Cl; 3 mL at room temperature. The mixture was stirred for

approximately 1 hour.

completed, the organi \ 0% HCI and saturated aqueous
NaHCO;, respectivel 2S 4 \\\?

separated with sili . :

d in vacuo. The mixture was

ing with 4:1 hexane/ethyl
e of CH,Cl, and hexane or

e the desired amide or ester

acetate. Purification
another appropriate so
products.

" " -i d-l,J
2.5 Study on the Optimum Ceénditic

= =
2.5.1 Effect of ]

= v
5 1] 4

The synthesis: --—:':"'ff"-‘ ICA YIOCiZainiu -”’-""'-I & ed out using the reaction
conditions described m the - triethylamine), by using twelve

different halogenate
tnchloroacet ﬁfﬂa ﬂi’ (CLCCOZEY),  ethyl
tribromoaceta %] uﬂ ﬂ Wﬂ{wln), trichloroacetic acid
(CI;CCOH tribro anhydride
(Clsca) )rlﬁﬁ h‘i il ﬂﬁ(ﬁlﬁ{ﬂiﬁiﬁfﬁloroacetamhde

(Cl3CC(5NHC(,H5), N, N-diethyltrichloroacetamide (CI;CCONEt,) and N,N-diethyl-
tribromoacetamide (Br; CCONEW,).

reagents in the same manner: trichloroacetonitrile (Cl3CCN),
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2.5.2 Effect of Base
According to the general procedure (halogenated reagent: trichloroacetamide),
a base was altered from triethylamine to DMAP, pyridine, 4-picoline, imidazole,

quinaldine, 3-cyanopyridine, pyridine-N-oxide and quinoline.

2.5.3 Effect of Solvent System
Solvents for the synthesis of N-cyclohexylbenzamide according to the general

procedure (halogenated reagent: trichloroacetamide, base: 4-picoline) were varied

from CH,Cl, to chloroform, aceto Li y , /hydrofuran and ethyl acetate.
per / Time

2.5.4 Effect of T¢ um re an

The general synthesissproce exylbenzamide using trichloro-
acetamide, 4-picoline azue ; ¢thane as halogenated reagent, base and solvent,

respectively was carriedgdut at differentreac me and temperature: (30, 50 and 60

e A NEO0T

different amines: ber;alamme 26‘11meﬁaml& 4- henoxyaﬂﬁne ethanolamine,

ocaslabine bl it e bmh ot F A I lerytamine,

2.6 Synthesis of Target Molecules

2.6.1 Amide Compounds

N-cyclohexylbenzamide white needle (99%), m.p. 147-148 °C (CH,Cl,-
hexane) (lit.* 147 °C), R; 0.56 (50% EtOAc/hexane). IR (KBr): 3242, 2924, 2852,
1629, 1562, 1493, 1444 and 1332 cm™; '"H-NMR (CDCl5) & (ppm): 1.12-2.03 (10H,
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m, alkyl group), 3.88-4.02 (1H, m, NHCH), 6.03 (1H, br s, NH) and 7.24-7.75 (5H,
m, ArH).

N-benzylcyclopropanecarboxamide white needle (97%), m.p. 132-135 °C
(CH,Cly-hexane), R¢ 0.51 (50% EtOAc/hexane) IR (KBr): 3288, 3069, 2999, 1634,
1544, 1459, 1396, 1353 and 1241 cm™; 'H-NMR (CDCl;) & (ppm): 0.76 (2H, q,J=
2.93 Hz, alkyl group), 1.09 (2H, q, J = 2.93 Hz, alkyl group), 1.36 (1H, m, CHC=0),
4.56 (2H, d, J = 5.86 Hz, CH>-Ar), 5.91 (1H, br s, NH) and 7.29-7.37 (5H, m, Ar-H);
C-NMR (CDCl3) & (ppm): 7.29, 14.77, 43.84, 127.49, 127.86, 128.72, 138.50 and

173.61. /
N-benzylmethac & 5%), m.p. 82-85 °C (CHyCly-

hexane) (lit*® 82-83 °C)
1607, 1540, 1451, 137 | HNMR(EDCly) 6 (ppm): 1.99 (3H, s,
C=CCHs), 4.51 (2H, de# 6 Hz Ar)3. 536, 5.72 (2H, s, HC=CH), 6.08
(1H,br s, NH) and 7.29- A

Rt 0.42 (50% EtOAc/hexane)
383 and 1214 cm™; '"H-NMR
1.68 (2H, sextet, J = 7.38 Hz,
4.42 (2H, d, J = 5.72 Hz, CH,Ar),

IR (neat): 3293, 307
(CDCl3) 8 (ppm): 0.96 (3
CH,CH,CO), 2.20 (2H, t,
6.58 (1H, br s, NH)and72

N-benzyl-€3 Wm idl(67%), Re 047 (50%
EtOAc/hexane). IR¥aleat): 3293, 2 e 455, 1373 and 1235 cm™
'H-NMR (CDCl;) & &m) 1.50 (2H, quin, J = 7.80 l-m BrCH,CH,CH,-), 1.71 (2H,
quin, J = 7.80 CH,CH,-)2¥.89 (2H, quin, J = 7.80 Hz, BrCH,CH,
CH,-), 2. 25 ulﬁiﬂ M %Jcljﬂ;i (2H, t, J = 7.02 Hz,
BrCHZCH2CH3 4.44 (2H, d, J =6.24 Hz, CHpsAr), 6.00 (1H, by s. NH) and 7.29-
HQRAAINIUNAINY 1A

N-benzylnonanamide white needle (89%), m.p. 69-70 °C (CH,Cly-hexane),

Rr 0.64 (50% EtOAc/hexane) IR (KBr): 3295, 3081, 2921, 2848, 1637, 1548, 1454,
1330 and 1232 cm™; '"H-NMR (CDCl;) & (ppm): 0.91 (3H, t, J = 7.36 Hz, CH,CH}3),
1.29-1.33 (10H, m, (CH>)s), 1.69 (2H, sextet, J = 7.76 Hz, CH,CH,CO0), 2.25 (2H, t,
J =17.76 Hz, CH,CO), 4.48 (2H, d, J = 5.45 Hz, CHAr), 5.78 (1H, br s, NH) and
7.29-7.39 (SH, m, ArH).
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N-benzyldodecanamide white needle (83%), m.p. 74-76 °C (CH,Cl,-hexane),
Rr 0.60 (50% EtOAc/hexane). IR (KBr): 3295, 3069, 2915, 2851, 1630, 1552, 1431,
1330 and 1201 cm™; '"H-NMR (CDCls) & (ppm): 0.91 (3H, t, J = 6.90 Hz, CH,CHj),
1.28 (16H, m, (CH,)g), 1.69 (2H, sextet, J = 7.58 Hz, CH,CH,CO), 2.25 2H, t, J =
7.58 Hz, CH,CO), 4.48 (2H, d, J = 5.42 Hz, CH,Ar), 5.73 (1H, br s, NH) and 7.29-
7.37 (SH, m, ArH).

N-benzylhexadecanamide white needle (44%), m.p. 112-116 °C (CH,Cls-
hexane), Ry 0.60 (50% EtOAc/hexane). IR (KBr): 3293, 2914, 2843, 1634, 1552,
1434, 1332, 1189 and 1112 cmy DCl3) & (ppm): 0.92 (3H, t, J = 7.02

Hz, CH,CHs), 1.29 (24H, my. . sextet, J = 7.80 Hz, CH,CH,CO),
224 (2H, t, J=17.80 : n@g Hz, CH,Ar), 5.70 (1H, br s,
NH) and 7.30-7.39 (SH \

4-nitro-N-cyclo ¢ ' (93%), m.p. 207-209 °C

(CH,Cly-hexane), Ry 0.62 OAch&ane) Br): 3308, 2924, 2859, 1629,
% 3) & (ppm): 1.25-2.09 (10H,
bt s, NH), 7.34 (2H, d, J = 8.78

4-methoxy-N-cyc - A needle (91%), m.p. 153-157 °C
(CH,Cl,-hexane), R¢ 0. 66 (5 —W IR (KBr): 3298, 2934, 2852, 1624,
1541, 1445, 1332 andf123 | pm): 1.64-2.07 (10H, m,
H), 5.91 (1H, br s, NH),

. Sl = 8 7m{z ArH).
N-benzylbenzaride white needle €93% I 103-105 °C (CH,Cl,-hexane)
(lit.> 105- 10&“&]!}5% %J)nm{ﬂ&d §92 3062, 1641, 1548,
1450, 1419, 13?7 and 1256 cm™; H-NMR (CDEL;) & (ppm): 4a66 (2H, d, J=6.50

e, Cﬁ}ﬂﬁ AR TR ARG bt a.s-76

Hz, Ar-

N-(2,6-dimethylphenyl)benzamide white needle (97%), m.p. 155-157 °C
(CH,Cly-hexane) (lit.*" 159-161 °C), Ry 0.60 (50% EtOAc/hexane). IR (KBr): 3280,
5050, 2953, 2914, 1642, 1579, 1520, 1474, 1302 and 1213 cm™; '"H-NMR (CDCls)
8 (ppm): 2.33 (6H, s, ArCHj), 7.17 (3H, s, ArH), 7.44 (1H, br s, NH), 7.54 (2H, t, J =
7.14 Hz, ArH), 7.61 (1H, t, J = 7.29 Hz, ArH) and 7.96 (2H, d, J = 7.14 Hz, ArH).

alkyl group), 3.87 63
6.94 (2H,d,J=8.78 k

, ArH) and



25

N-(4-phenoxyphenyl)benzamide white needle (84%), m.p. 157-160 °C
(CH;,Cly-hexane), R¢ 0.62 (50% EtOAc/hexane). IR (KBr): 3316, 1645, 1593, 1516,
1491, 1409, 1317 and 1224 cm™; 'H-NMR (CDCls) & (ppm): 7.07-7.15 (6H, m,
ArH), 7.37 2H, t, J = 7.04 Hz, ArH), 7.54 (2H, t, J = 7.04 Hz, ArH), 7.64 (2H, d, J =
8.79 Hz, ArH), 7.83 (1H, br s, NH) and 7.91 (2H, d, J = 7.04 Hz, ArH); “C-NMR
(CDCl3) & (ppm): 118.53, 119.66, 122.19, 123.19, 127.11, 128.81, 129.81, 131.90,
133.44, 134.86, 153.75, 157.67 and 165.98.

colorless liquid (11%), Ry 0.13 (50%

EtOAc/hexane). IR (neat): 3 # 2929, 1637, 1540, 1493, 1439, 1306,

1217 and 1073 cm™; 'H 3) &;,66 (2H, t, J=4.51 Hz, CH,0OH),

3.86 (2H, t, J=4.51 HZ & .@, 7.42-7.53 (3H, m, ArH) and
7.82 (2H, d, J=7.48 Hz RN

2-benzamidoet : id (51%), R¢ 0.40 (50%

EtOAc/hexane). IR (nea ‘ ." 1706, 1644 7, 1490, 1450, 1388 and 1270

em™; 'H-NMR (C Hz, CH,0), 4.56 2H, t, J =
5.44 Hz, CH,NH), 7. , ArH), 7.80 (2H, d, J =7.14

N-(2-hydroxyethyl)benzami

N-octadecylbenza white e m.p. 88-89 °C (CH,Cl,-hexane),

R¢ 0.67 (50% EtOAc/hexane). IR.(KBr);:3334, 2919, 2843, 1634, 1532, 1465 and
_ - § s

“DC 7 7.02 Hz, CH,CH;), 1.29

Chid HCO), 3.49 (2H, q, J =

45- 755(& m, ArH) and 7.79 (2H, d, J

(30H, m, (CHy)15), %46
7.02 He, CH;NHCO)].II (1H,
=7.02 Hz, Ar

o BRI RN W AN T o1 cner

hexane) (lit.’ s %o-161 °C), Rr 0.56 (50% EtOAc/hexane). IR (KBr): 3237, 3047,
oo, 3] B0 97) BEUE 14610 R ) o coc
8 (ppm)17.58-7.67 (SH, m, ArH), 7.80 (1H, d, J = 7.80 Hz, ArH), 7.96-7.97 3H, m,
ArH), 8.04 (2H, d, J = 7.02 Hz, ArH), 8.11 (1H, d, J = 7.02 Hz, ArH) and 8.24 (1H,
brs, NH).

N,N-diethylbenzamide (T1) yellow liquid (99%), R; 0.51 (50%
EtOAc/hexane). IR (neat): 2970, 1629, 1524, 1450, 1372, 1291 and 1096 cm™; 'H-
NMR (CDCl3) & (ppm): 1.10 (3H, br s, CH,CHj), 1.25 (3H, br s, CH,CHj), 3.26 (2H,
br s, CH,CH3), 3.55 (2H, br s, CH,CH3;) and 7.38 (5H, br s, ArH).
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N,N-diethyl-3-methylbenzamide or N,N-diethyl-m-toluamide or DEET
(T2) yellow liquid (99%), R¢ 0.75 (50% EtOAc/hexane). IR (neat): 2970, 1619, 1564,
1460, 1367, 1219 and 1091 cm; 'H-NMR (CDCl3) & (ppm): 1.10 (3H, br s,
CH,CH3), 1.28 (3H, br s, CH,CH3), 2.40 (3H, s, Ar-CHj), 3.25 (2H, br s, CH,CH;),
3.58 (2H, br s, CH;CH3) and 7.15-7.28 (4H, m, ArH).

2-methylbenzanilide or mebenil (T3) white needle (91%), m.p. 124-126 °C
(CH,Clo-hexane) (lit.*® 126 °C), R; 0.73 (50% EtOAc/hexane). IR (KBr): 3227, 3119,
1645, 1594, 1439, 1326 and 1265 cm; ,' -NMR (CDCls) & (ppm): 2.55 (3H, s, CH;),

7.18-7.67 (9H, m, Ar-H). ‘ /

2-iodobenzamide or benodanil & needle (88%), m.p. 147-148 °C
(CH,Cly-hexane) (lit. | :
3032, 1660, 1598, 1524, | ' "H-NMR(CDCl;) § (ppm): 7.20 (2H, q,
J = 1.62 Hz, Ar-H), 7.40%7. f H, d, J = 7.62 Hz, Ar-H), 7.97
(I, =5 i A A8

2-chloro-N,
EtOAc/hexane). IR (
'H-NMR (CDCl3) & (ppt

liquid (79%), R¢ 0.42 (50%
1465, 1367 and 1046 cm™;
3), 3.55 (4H, q, J = 7.04 Hz,
24Hz: CH=CHE-0), 7.30 (2H, d, J = 4.69 Hz, Ar-H),
7.43 (1H, d, J=4.69 Hz, Ar_ym?a( 1id, Ji=.4.69 Hz, Ar-H) and 8.04 (1H, d, J =

N-(3,4-methylenedioxycii "' (T6-1) white needle
(79%), m.p. 120-123.° ‘ it llﬂ’C) R 0.42 (50% EtOAc/
hexane). IR ( Défar) 3015.2 04, 1645, F547, 1495, 1439, 1321 and 1250 cm’

'H-NMR (C wﬂ{ﬂj %ﬂmmwzn q,J=17.04,

CH,CH,-Ar), 5 0 (1H, br s, NH), 6.02 (2H, s, QCH,0), 6.17 (Id&k d, J = 15.24 Hz,
e QYD B AW ¥l
(3H, q, =7.04 Hz, Ar-H), 7.37 (2H, t, J=7.04 Hz, Ar-H) and 7.57 (1H, d, J = 15.24
Hz, C=CHC=0).

N-(3,4-methylenedioxycinnamoyl)piperidide (T7) white needle (99%), m.p.
80-82 °C (CH,Cly-hexane) (lit.‘r’0 83 °C), Ry 0.40 (50% EtOAc/hexane). IR (neat):
3001, 2934, 2858, 1645, 1593, 1495, 1439, 1352 and 1245 cm™; 'H-NMR (CDCls)
& (ppm): 1.63 (6H, br s, alkyl group), 3.68 (4H, br s, alkyl group), 6.02 (2H, s,
OCH0), 6.76 (1H, d, J = 15.60 Hz, CH=CHC=0), 6.82 (1H, d, J = 7.62 Hz, Ar-H),
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7.02 (1H, d, J = 7.62 Hz, Ar-H), 7.07 (1H, s, Ar-H) and 7.59 (1H, d, J = 15.60 Hz,
C=CHC=0).

354 “dichlorocyclopropanecarboxanilide or cypromid (T8) white needle
(80%), m.p. 130-132 °C (CH,Cly-hexane) (lit."' 130-131 °C), Ry 0.56 (50%
EtOAc/hexane). IR (KBr): 3283, 3098, 1665, 1588, 1470, 1398 and 1265 cm™:
'H-NMR (CDCl;3) & (ppm): 0.88 (2H, q, J = 4.00 Hz, alkyl group), 1.09 (2H, q, J =
4.00 Hz, alkyl group), 1.50 (1H, m, CHC=0), 7.34 (2H, s, Ar-H), 7.57 (1H, br s, NH)
and 7.77 (1H, s, Ar-H). ;

N-vanillylpelargonamide o icime synthetic (T9) white needle (28%),
m.p. 62-65 °C (CH,Cl,-hexane \ .6 @dhexane). IR (KBr): 3158-3009,
' (CDCl3) & (ppm): 0.88 (3H, t,
J = 4.69 Hz, CHy), 1.29,000kbr 4 alk \ P74 (2H, m, CH,CH,C=0), 2.21
(H, t, J = 7.62 Hz, Ck ), 381 (BH, \ , 441 (2H, d, J = 5.86 Hz,
CH,Ar), 5.70 (1H, br s, S0 TS 7,62 Tz, A -H), 6.89 (1H, s, Ar-H) and

ité needle (31%), m.p. 96-98 °C
). IR (KBr): 3631-3365, 3291,
ANM. 1 (ppm): 0.86 (3H, t, J=7.03 Hz,
CH;), 1.24 (24H, s, alkyl group 46 2H; BCH,CH,C=0), 2.04 2H, t, J = 7.62
Hz, CH,CH,C=0)42355'(1H. s, OH), 3.09 (@M. a. J=%45 1z, CH,OH), 4.67 (2H, 1,
J=5.27 Hz, CH;NIfa | X

N,N “bis(3-chiorophenyl)butanediamide (Tlm white needle (25%), m.p.

238-240 °C ( gﬁﬁ °C), f % EtOAc/hexane). IR (KBr):
3288, 1668, lggﬂ ﬁﬁnﬂl Mﬁﬂﬁ 8 (ppm): 2.68 (4H, s,
CH,C=0), 7.09 (2H, d, J = 8.40 HzfAr-H), 7.33 t, J = 8.40 HZ, Ar-H), 7.43 (2H,
o~ SR AN A 3 V)

2.6.2 Ester Compounds

benzyl benzoate (T13) colorless liquid (85%), R¢ 0.53 (20% EtOAc/hexane).
IR (neat): 3063, 3030, 2952, 1719, 1598, 1493, 1450 and 1372 cm™: 'H-NMR

(CDCly) & (ppm): 5.40 (2H, s, OCH,Ar), 7.35-7.48 (TH, m, Ar-H), 7.62 (1H, t, J =
7.62 Hz, Ar-H) and 8.12 (2H, d, J = 7.62 Hz, Ar-H).
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phenethyl cinnamate (T14) colorless liquid (98%), Ry 0.62 (50%
EtOAc/hexane). IR (neat): 3057, 3018, 2954, 1716, 1634, 1501, 1450 and 1311 cm™;
'H-NMR (CDCls) & (ppm): 3.07 (2H, t, J = 7.04 Hz, CH,CHAr), 4.46 (2H, t, J =
7.04 Hz, CH,CH,Ar), 6.47 (1H, d, J = 15.83 Hz, HC=CHC=0), 7.29-7.57 (8H, m,
Ar-H), 7.57 2H, m, Ar-H) and 7.72 (1H, d, J = 15.83 Hz, C=CHC=0).

cinnamoyl cinnamate (T15) colorless liquid (84%), Ry 0.57 (50%
EtOAc/hexane). IR (neat): 3063, 1710, 1629, 1495, 1450, 1301 and 1260cm’™;
'H-NMR (CDCls) & (ppm): 6.42 (1H,d, J = 15.83 Hz, HC=CH-0), 6.53 (1H, d, J =
16.02 Hz, HC=CHC=0), 6.75 (MNNR UFF J6 83 Hz, HC=CH-0), 7.29-7.47 (8H, m,
Ar-H), 7.59 (2H, m, Ar-H) and 7.78 (11 &)2 Hz, C=CHC=0).

cholesteryl butyrmtengit8) WhitcsoRam(re%), m.p. 99-101 °C (CH,Cl,-

hexane) (1it.?® 110-111 °CeRe0:67 .\ /hexane). IR (KBr): 2939, 1734,
1475, 1373, 1301 and 118 £ \ pm) 0.71 (3H, s, CHs), 0.89
(6H, d, J = 6.44 Hz, (CH. 05-2.06437) group), 2.29 (2H, t, J = 7.03
Hz), 2.34 (2H, d, J ' \ d 5.41 (1H, d, J = 4.10 Hz,

HC=C); “C-NMR (CB .65 18.7, 19.4, 21.1, 22.6, 22.9,
6, 37.0, 38.2, 39.5, 39.7, 42.3,

cholesteryl nonanoat (TX7), - wik lid (79%), m.p. 82-83 °C (CH,Cl,-

0% EtOAc/hexane )Ac/hexane _E.g@ , 1737, 1460, 1372, 1168
and999cm“H- V O90(6HdJ 7.99 Hz,
(CH3),CH), 0.93- 20@7}1 m, alkyl'group), 9(2HmJ 7.03 Hz), 2.33 (2H, d, J
= 7.62 Hz), 4.65 (1H, nf, HCCO;) and 5.4QA1H, d, J = 4.25 Hz, HC=C); *C-NMR

(CDClL;) & (ppﬂ uﬁﬂa Mﬁbwlﬁlw &f}ﬂzﬁn 9,24.3,25.1,27.8,

28.1, 28.3, 292 29.3, 31.8, 31.9, 34.7, 35.8, 36,2, 36.6, 37.0, 382 39.5, 39.7, 42.3,
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