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Abstract

A method has been developed for the almost exclusive C-alkylation of the 2-(1-iminoalkyl) phenols 1, important
organic compounds with a range of employment, which allows the preparation of complex derivatives 4 with
good yields starting from easily available materials. The operational simplicity of this method take advantages in

providing a variety of alkylated 2-acyl phenols § by an easy hydrolysis of the 2-(1-iminoalkyl) phenols 4.
© 1998 Elsevier Science Ltd. All rights reserved.

The 2-(1-iminoalkyl) phenols 1 are important heterofunctionally substituted organic compounds with a range
of uses.They serve as ligands in the preparation of rhodium(l) complexes, useful catalysts for the hydrosilylation
of carbonyl compounds with PhSiH;.! In addition, the 2-(1-iminoalkyl) phenols have interesting
pharmacological activity as antifungal agents.2 The 2-(1-aminoalkyl) phenols 2, which can be prepared by
simple reduction of 2-(1-iminoalkyl) phenols 1,34 are very important intermediates in the synthesis of 3,4-

dihydro-2H-1,3-benzoxazines 3 which show important biological and pharmacological activities.3 Enantiopure

2-(1-aminoalkv]) nhenols 2. nrepared bv stereoselective reduction of 2-(1-iminoalkvl) nhenols 1, serve as

(1-aminoalkyl) phenols Z, prepared by stercoselective reduction of Z-(1-iminoalk yl) phenols 1, serve as
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other important stereoselective reactions® with the use of organometallic reagents.
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2-(1-iminoalkyl) phenols 1a-f can be obtained by direct condensation of amines and 2-acyl phenol 5,2.7 but
the major problem of this synthetic route is the limited availability of the starting 2-acyl phenol 5. An alternative
strategy for introducing functionalized alkyl chains at the acyl group may be based on the reaction of their
dimetalated species with carbon electrophiles.8:9 The reaction of enolate ion with carbon electrophile represents
the most classical approach to C-C bond formation a to a CO group of aldehydes and ketones.10 More recently

metallated imines, have bee
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and polyalkylation, control of regiochemistry, side reaction of products.12

Therefore, we undertook a study designed to expiore the reaction conditions for the C-aikyiation of 2-(1-
iminoalkyl) phenol dianions. This extends one earlier research on the highly efficient regio- and stereoselective
alkylation of B-enamino ketones.8 Lithium dianions of 2-(1-iminoalkyl) phenols (Liz1a-f) can be easily
generated by treatment with 2.5 eq. of LDA in THF at 0 °C (see Figure 1). Addition of the appropriate alkyl
halide gives the desired 2-alkylated product 4aa-fd in good to high yields (see Table 1). The entering
electrophile alkyl halide attack the azaallylic system from the same side of the lithium atom.!3 Different

metallating agents and conditions tested gave less satisfactory results.

Me Me
OH N DA Mol Lot OH N7
PY |M(a s . 2 L Jlﬁ
I L
1a 4aa

with a large variety of functionalized alkyl halides. In the case of ethyl 3-bromopropionate the reaction take place
with the exclusive replacement of the bromine atom. The reaction mixtures are generally pure enough and can be

used for successive reaction without further purification. The purification of the 2-(1-iminoaikyl) phenol can be
performed by fractional crystallization or by a short flash column chromatography. The lable imino phenol group
hydrolyses on silica gel with a consequent lowering of yield. It is worth noting that using these conditions, N- or
O-alkylation was negligible.

Several attempts were made to extend the reaction to the diastereoselective alkylation of dianions of 2-(1-

iminoalkyl) phenols le and 4fd (R*NH> = (1R)-1-phenylethylamine), prepared sterevselectively with

.
Mel i/HMPA/THF and treated resnectivelv with ethvl- and methvl iodide 8P Recause the stronolv stericallv
MeLLi/HMPA/THF and treated respectively with ethyl- and methyl iodide.®® Because the strongly stericall y
. . . : H : 1kulats
hindered lithium dianions intermediate, the reaction is not selective and sometimes predominant O-alkylation
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Table 1
Alkylation of lithium dianions derived from 2-(1-iminoalkyl) phenols 1a-g with alkyl halides;
hydrolysis of functionalized 2-(1-iminoalkyl) phenols 4aa-fh to 2-acyl phenols Sa-i
H1

7 1 " 7 "5
1 2.5 eq. LDA/THF, 0to 25°C, 1 h; ii: 1.2 eq. R3X/THF, -50 to 25 °C; iii: THF/H>O/AcOH, 40 °C, 4h
1a R2 R3-X 4 Yield Yield

Emry 1 R (%) b 5 (%) ¢
] ia Me H vie-i 4aa 62 (%) 5a 86 (72)
2 1a Me H Et-1 4ab 58 (85) Sb 82 (62)
3 1a Me H All-1 dac 66 (90) Sc¢ 79 (63)
4 1b 1-Pr H Me-1 4ba 56 (83)
5 1b i-Pr H Et-1 4bb 54 (79)
6 1b i-Pr H All-1 4he 62 (77
7 ib 1-Pr H Bn-Ci 4bd 56 (81) 5d 89 (58)
8 ib i-Pr H Br-(CH2)>»COOEt 4be 56 (73) Se 76 (46)
9 ib i-Pr H CI-CHp-CH=CH-Ph  4bf 53 (75) Sf 85(57)
10 ic Ph H Me-1 4ca 62 (85)
11 1d Bn H All-1 4dc 60 (86)
12 le R* Me Me-I 4ea d  49(72) Si 77 (51)
13 if R* H Me-1 4fa 66 (91)
14 1f R* H Et-1 4fb 67 (87)
15 1f R* H All-1 4fc 56 (81)
16 1f R* H Bn-Cl 4fd 65 (90)
17 if R* H i-Pr-1 4fg 65 (87) S5g 92 (73)
18 1f R* H Bu-Br 4fh 63 (91) Sh 83 (65)

a4 R¥*NH» = (1R)-1-phenylethylamine. b Yields of the pure compounds isolated by flash column chromatography; in
parenthesis the gas chromatographic yiclds. € Yields of the pure isulated compounds; in parenthesis the yields of the
pure isolated compounds prepared by one pot reaction without the isolation of the intermediate 2-(1-iminoalkyl)
nhpnnlq dThP dianion was nrpmrm‘l hv the use of 2.5 eq. Mel.i/2.5 eq. HMPA/ THF. 8b
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It is worth noting that direct alkylation of the dianion of 2-hydroxyacetophenone in the same metallating
conditions, using LDA in THF as base, affords a C,C-bisalkylation with formation of 51 as well as 5d (yields

of 27 and 34 % respectively). Moreover treatment of o-hydroxyacetophenone with MeLi in HMPA/THF, the
conditions that gave the best results for the diastereoselective alkylation of B-enamino ketones,8 or again in the

methvlatinn of 1a (Table 1 entrv 12) recnltc in the addition of the methvullithinm reagcent ta the carhanvl aronn
UL IAUUL VI 2T LAV 1, Vil y 14), IVOUILS 11 WL ULV UL wul bl yiunuiil ivaglinn (U Uit varouilyl givupy
wrttbh bho v ntdine ~Afthn 2lanb 1 £ (o2 1.0 £A O\
WL UIC 10OTHALIOI Ul UIC dICUNIVT O | YITIUS U= 70)
Scheme 2
OH OH OH O OH O
W - iii NLMe LU - M\Ph N sd
H# K/l k.) kph
6 Si
i: 2.5 eq. LDA/THF, 0to 25°C, 1 h; ii: 1.2 eq. BnCI/THF, -50 to 25 °C;
iii: 2.5 eq. MeLi/2.5eq. HMPA/THF, 0t 25°C, 1 h

The alkylated 2-acyl phenols 5a-i are easily obtained by hydrolysis of the corresponding 2-(i-iminoaikyi)
phenois 4aa-fh in THF/H>O/AcOH mixture for 4 hours at 40 °C. The mild conditions used for the hydrolysis
are compatible with the functional groups present in the 2-(1-iminoalkyl) phenols 4aa-fh. The acyl phenols 5a-i
were recovered in high yields as reported in Table 1.

In conclusion, a method is now available for the almost exclusive C-alkylation of the 2-(1-iminoalkyl) phenols
with good yields, which allows preparation of complex heterofunctional compounds starting from easily
available materials. The operational simplicity of this method take advantages in providing a variety of alkylated

2.acvl nhenols 8 bv an easy
¥: phenols > by an €asy

EXPERIMENTAL SECTION

IH and 13C-NMR spectra were recorded with a Varian VXR 300 instrument. Chemical shifts are given in
ppm downfield from Me4Si in CDCl; or D20 solution. Coupling constants are given in Hertz. IR spectra were

recorded with a Perkin-Elmer 257 spectrometer. GC-MS analyses were performed with an HP 59970

workstation formed by an HP-5890 gas chromatograph equipped with a methyl silicone capillary column and by

HvU vy dali 1Yy LUl

an HP-5970 mass detector. All melting points are uncorrected. THF was dried by refluxing over sodium wires
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atmosphere. Ali reagents and solvents were distilied prior to use or were of commercial quality from freshly

opened containers. Commercial methyllithium and butyllithium solutions were employed under dry atmosphere.

Preparation of starting 2-(1-iminoalkyl) phenols la-f
The 2-(1-iminoalkyl)phenols 1a-f were prepared by direct condensation of the appropriate o-acylphenol and

the amine according to described procedure.2.7 The characterization of the 2-(1-iminoalkyl) phenols follows.
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2-(1-Methyliminoethyl) phenol (1a): yellow needles, m.p. 68-70 °C (hexane); IR (nujol 1715, 1621,
1309, 836 cm!; IHNMR 6 2.35 (s, 3 H), 3.36 (s, 3 H), 6.68-7.53 (m, 4 H), 16.67 (br 5, 1 H); MS m/z 149
(M+,76), 148 (74), 134 (100), 119 (24); Anal. Calcd. for CoH1NO: C, 72.46; H, 7.43; N, 9.39. Found: C,
72.29; H, 7.51; N, 9.53.

7.90. Found: C, 74.29; H, 8.61; N, 7.73.
2-(1-Phenyliminoethyl) phenol (lc¢): yellow needles, m.p. 79-80 °C (hexane); IR (neat) 1613, 1484,
1308, 1208 cm™1; ITHNMR 6 2.33 (s, 3 H), 6.80-7.68 (m, 9 H), 14.67 (br s, 1 H); MS m/z 211 (M+, 42), 196
(100), 120 (31), 77 (76); ; Anal. Calcd. for C14H3NO: C, 79.59; H, 6.20; N, 6.63. Found: C, 79.43; H, 6.25;
N, 6.49.
2-(1-Benzyliminoethyl) phenol (1d): yellow needles, mp 118-119 °C (hexane lR (nujol) 1619,

____ ' - i}

1455, 1377, 744 cm'l; IHNMR 6 2.43 (s, 3 H), 4.81 (s, 2 H), 6.70-7.65 (m, 9 H), 1637 (br s, 1 H); m/z

MK IRA+ AN MNQ (P2 1A 1LY O (1NN Annl Molad oo Y _LE NN 10 L T71. NI £ Caeend

Ll (IV1 , AUJ, UG (L3, 15910, 71 (1VU); niidl. LaiCa. 10T U5 |s5ivuL \.,, IR 7/ n V.71, IN, O.£2. ©OUNAG
~4 i 4 —~ } 94 Pl 2% )
/0; IN, O.UD

4 -

2-{i-[{(iK)-i-Phenylethyljiminoproyi} phenol (ie): yeliow crystais, mp 79-81 (hexane); [a 2
-388.8 (¢ 2.1, CHCI3); IR (nujol) 3350, 1595, 1440, 1295 cm1; lTHNMR 6 1.16 (t, 3 H, /= 7.7 Hz), 1.66 (d,
3H,/=6.7Hz),281(q,2H,J=77Hz),498(q, | H, J=6.7 Hz), 6.73-7.46 (m, 9 H), 16.95 (br s, 1 H);
Anal. Calcd. for C17H19NO: C, 80.60; H, 756 N, 5.53. Found: C, 80.69; H, 7.59; N, 5.41.

2-{1-[(1R)-1-Phenylethylliminoethyl} phenol (1f):yiellow oil; [@]p20 -322.8 (¢ 2.5, CHCl3); IR
(neat) 1613, 1448, 1303, 1085 cm™!; IHNMR é 1.65 (d, 3 HJ = 6.6 Hz ), 2.35 (s, 3 H), 4.96 (q. 1 H, J=
6.6 Hz), 6.74.7 5‘;

L. PN ja g g ONral Wy 13y FedNdy iV, /00,

H), 16.80 (br s, 1 H): Anal. Calcd. for C;gH7NO: C, 80.30; H, 7.16; N, 5.85
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General procedure for the alkylation of the 2-(1-iminoalkyl) phenols 1a-f.

Lithium dianion was prepared according to the following typical procedure. A solution of butyllithium (12.5
mmol) was dropped into a stirred solution of the 2-(1-iminoalkyl) phenols la-f (5.0 mmol) and
diisopropylamine (12.5 mmol) in THF (5 mL) at 0 °C under nitrogen and then warmed to 25 °C for 1 h. When
the evolution of butane ceased the complete formation of dianion was indicated. The mixture was cooled at -50 °C

and then treated with alkyl halide (6.0 mmol) in THF (2 mL) for 30 min. The temperature was slowly allowed to

Aeind (NL-C entad srnd r

was dried \1\420\)4;, €vaporau d under redt

er reduced pressure and the resi
column chromatographic purification (n-hexane/ethyl acetate).

2-(1-Methyliminopropyl) phenol (4aa): yellow oil; IR (neat) 1614, 1580, 1449, 1280 cm-l; 1H NMR

é 1.23(t,3 H,J=7.7Hz),281(q,2H,J="7.7Hz), 3.36 (s, 3 H), 6.65-7.53 (m, 4 H), 16.45 (br s, 1 H);

I3C NMR 6 11.99, 20.80, 34.86, 116.72, 116.90, 120.38, 128.33, 133.37, 167.20, 178.45; MS m/z 163
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(M*, 22), 174 (20), 160 (18), 134 (100); Anal. Calcd. for C1gH3NO : C, 73.59; H,

113NO : C H, 8.03; N, 8.58. Found: C
73.81: H, 7.91: N, 8.79.

3 =53

2-(1-Methyliminobutyl) phenol (4ab): yellow oil; IR (neat) 1615, 1579, 1450, 1310 cm!; 1H NMR &
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H), 2.69-2.80 (m, 2 H), 3.33 (s, 3 H), 6.60-7.50 (m, 4 H), 17.00

C NMR 6 i4.33, 2055 28.94, 34.63, 116.15, 117.46, 119.83, 127.98, 132.78, 166.61,
176.84; MS m/z 177 (M*, 67), 162 (74), 148 (33), 134 (100); Anal. Caled. for C11H1sNO: C, 74.54; H, 8.53;
N, 7.90. Found: C, 74.66; H, 8.49; N, 7.71.

2-(1-Methylimino-3-pentenyl) phenol (4ac): yellow oil; IR (neat) 1615, 1579, 1449, 1311 cm1; 1H
NMR é 2.20-2.43 (m, 2 H), 2.87 (t, 2 H, J=7.7 Hz), 3.35 (s, 3 H), 5.03-5.20 (m, 2 H), 5.89 (ddt, 1 HJ =
17.0, 10.2, 6.5 Hz), 6.65-7.53 (m, 4 H), 16.80 (br s, 1 H); 13C NMR & 2637, 31.10, 3497, 116.17,

11646, 11744 119.67 127.84, 13276, 136,12, 166.06  17596;: MS m/z 180 (M+ 22) 174 (20). 160 (18)
2 AR, 227, 2200, A i Rivy BNNGNINSy L TS STy AVAN TiEr & RO NAVE g kg A TTT &I fy 1T 1),
1A 10N Anal Calad Far T . H_ NN . M 7L 14 LT 70Q00. Nl "7 AN TCannds M 7£00. LI 7Q2. NI "7 £9
105 (1UV), madal. caila. 1l Ciznjsivg oy FOLLV, TR, /.7, 0N, TU. TTUULIUL L, 10,00, I, /.00, 1IN, /.04,
ﬁ res | ' 2. — = B AR S ry
L=\ 1 cm l‘l

6.3 Hz), 6.63-7.50 (m 4 H), 17.15 (br s, 1 H); 13C NMR é 13.38, 20.93, 24.11, 49.22, 1]681 117.55,
120.18, 128.46, 133.04, 166.93, 174.35; MS m/z 191 (M*, 26), 176 (15), 120 (100); Anal. Caled. for
C12H17NO: C, 75.35; H, 8.96; N, 7.32. Found: C, 75.24; H, 8.84; N, 7.14.

2-(1-Isopropyliminobutyl) phenol (4bb): yellow oil; IR (neat) 1611, 1449, 1305, 1160 e¢m-!; 'H
NMR é 1.02(t,3 H,J=73 Hz), 1.26 (d, 6 H, J = 6.3 Hz), 1.50-1.80 (m, 2 H), 2.60-2.75 (m, 2 H), 3.95
(septet, 1 H, J = 6.3 Hz), 6.30-7.50 (m, 4 H), 17.20 (br

s, 1 H); 13C NMR 6 14.33, 21.99, 24.02, 29.18,
ARQ K1 1167272 11R 47 11060 17200 120 885 166 A8 179 &6+ /> NS A+ 21 100 DD 174 72 190
FO.01, 11U.LP, 110597, 117.U7, 14L0.U7, LJL.JJ, VOO0, L4000, i, LUI\UIVL 3 J1), LIV \LL), LITU\L3), 14U
F1nevn, Al M_1_ 1 £__ ¥ NI, 7Y MM, I N2\ £ O ©; I YL AT NI, NT 1
{1(1); Anai. Caica. 1or C13H1gNG: C, 76.06; H, $.33: N, 6.82. Found: , 76.24; H, 9.39; N, 6.61

2-(1-Isopropyiimino-4-pentenyl) phenol (4bc): yeliow oii; IR (neat) 1611, 1447, 1304, 1160, 917

cm; THNMR 8 1.32 (d, 6 HJ =63 Hz ), 2.28-2.47 (m, 2 H), 2.75-2.94 (m, 2 H), 3.99 (septet, | H, J =
6.3 Hz), 5.04-5.20 (m, 2 H), 589 (ddt, 1 H, J = 16.9, 10.2, 6.6 Hz), 6.65-7.54 (m, 4 H), 17.03 (br s, 1 H);
13C NMR 6 24.54, 27.04, 32.70, 49.55, 116.56, 117.01, 118.34, 120.09, 128.42, 133.05, 136.68, 166.46,
172.18; m/z 217 (M*, 17), 202 (14), 160 (28), 120 (100); Anal. Caled. for Ci4HgNO: C, 77.38; H, 8.81; N,
6.45. Found: 77.12; H, 8.92; N, 6.25.

2-(1-Isonronvlimino-3-nhenvinronvl) nhenol (dhd): vellow oil: IR (neat) 1611 144 1303, 1158
(1-1sepropyviiming-3-phenvinronvi) nhenol (4bal yellow o1l lX (neaf) 1611, 1448, 1503, 1108

em- b THNMR 8 1720(d 6 HI=63H72) 283 14 (m 4 HY 3 R0 (cantet 1 IT—63H2) § 70-R00 (m
SIEL KR ANAVAIN U 1.eV \Uy U iAW ool BAke Jy dmeARITWS e AT \Biky TX KB )y JOV SV, I Lk ¥ T Ve LRLJy Ve I VUTUGUV (1LY

(
A
9 H), 17.08 (br s, 1 H); 13C NMR 6 24.06, 29.28, 34.56, 49.34, 116.79, 118.76, 119.30, 119.93, 126.92,
128.11, 128.46, 128.97, 132.81, 166.28, 171.45; m/; 267 (M+, 19), 176 (74), 120 (100); Anal. Calcd. for
CigH2NO: C, 80.86; H, 7.92; N, 5.24. Found: C, 81.12; H, 7.83; N, 541.

Ethyl 5-(2-hydroxyphenyl)-5-(isopropylimino)pentanoate (4be): yellow oil; IR (neat) 1732,
1612, 1448, 1160 cm'l; TH NMR 6 1.20-1.34 (m, 9 H), 1.80-2.10 (m, 2 H), 2.44 (t, 2 H, J = 6.7 Hz), 2.74-
2.86 (m, 2 H), 4.00 (septet, 1 H,J = 6.2 Hz), 4.15(q, 2 H, J = 7.1 Hz), 6.60-7.80 (m, 4 H), 16.95 (br s, 1 H);
13C NMR é 14.24, 23.45, 24.08, 26.08, 33.67, 49.02, 60.64, 116.61, 119.47, 128.00, 132.56, 136.34,

165.83, 171.62, 172.66: MS m/z 277 (M*, 28), 232 (11), 190 (78), 176 (34), 120 (100); Anal. Calcd. for
f ~=N-. " AQDQ.- LI Q2L N & NK Lnnnr] " £0A T QAD-N S 10
16113 VU_I,. w, U7.L7, I'1, 0.J9, 1IN, J. 05. Found: w, U750, 11, O.74, 1Y, Jo17.
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2-[(E)-1-Isopropylimino-5-phenyl-4-pentenyl] phenol (4bf): yellow oil; IR (neat) 1611, 1447,
1303, 1159 cm'l; IHNMR 6 1.32(d, 6 H, J= 6.3 Hz), 2.50-3.03 (m, 4 H), 4.04 (septet, 1 H, J = 6.3 Hz),
6.08-7.95 (m, 11 H), 17.10 (br s, 1 H); 13C NMR é 24.54, 27.57, 32.13, 49.67, 117.06, 119.06, 120.24,

17€£ £N 1777 0L 197Q 16 19790 N 17019 121
140,09, 14/.70, 140.1J, 140, 0V, 1&T.14, 1J1}.
1

1

250 (i1), 176 (58), 160 (28), 120 (100); Anal. Caled. for CogHao3
81.65; H, 7.96; N, 4.53.

2-(1-Phenyliminopropyl) phenol (4ca): yellow oil; IR (neat) 1605, 1573, 1463, 1377 cm’l; IH NMR
6 1.22 (t,3 H, J = 7.6 Hz), 2.72 (q, 2 H,J = 7.6 Hz), 6.80-7.68 (m, 9 H), 14.70 (br s, 1 H); 13C NMR §
13.53, 23.00, 117.96, 118.10, 118.57, 120.81, 124.58, 128.96, 129.11, 133.00, 146.98, 162.70, 176.33;
MS m/z 225 (M+, 43), 196 (100), 120 (28), 77 (78); Anal. Calcd. for C1sH5NO: C, 79.97; H, 6.71; N, 6.22.
Found: C, 79.73: H, 6.87; N, 6.44.

2.-{1-Ronav i -d-nentenvl) nhennl (dde): vellow oil: IR (neat) 1611 1449 1304 917 ¢m-1: 1

~={1-Denzy ine-4-pentenyl) phenol (44c¢) yelow o] Ik (neal) 1011, 14585, 1204, 21/ ¢em™; ‘1
NMDPR A& 29RQ.2A4AR {(m 2 HY 20K (t T—TRH=Y ARA (e 2HY SNT7.8274 {m 27 H QO (A4 1 HH T -~
NGYIIN O £.4G6-4.56 U1, £ 11, £.70 4, T, v = 1.0 1idj, 7.7 \5, &4 11y, Ju/i=3.o5 011, & Z3 GGy, 1 i =

117.73, 118.52, 119.63, 127.81, 127.99, 128.62, 129.31, 133.21, 136.68, 138.98, 165.16, 175.55; MS m/z
265 (Mt, 8), 236 (11), 174 (19), 120 (25), 91 (100); Anal. Calcd. for CigH19NO: C, 81.47; H, 7.22; N, 5.28.
Found: C, 81.32; H, 7.17; N, 5.42.

2-{2-Methyl-1-[(1R)-1-phenylethylliminopropyl} phenol (4ea): yellow oil; [a]p?? -168.8 (c
1.6, CHCI3); IR (neat) 1595, 1490, 1440, 1280 cm'!; IHNMR é 1.25(d,3 H,/=73 Hz), 1.44 (d,3 H, J =
7.3), 1.67 (d, 3 H, J = 6.6 Hz), 3.54 (sept, 1 H, /=73 Hz),5.12(q, 1 H, J = 6.6 Hz), 6.65-7.72 (m, 9 H),
16.86 (br s, 1 H); 13C NMR & 20.07, 20.55, 25.63, 29.52, 57.35, 115.80, 116.88, 119.98, 126.15, 127.22,

A » § TRy SRR ey 2 S eSERSRSy 2 R RSERSRSy R 2 AR S
17074 17001 127 A& 14491 1££ 24 1770 V70 RAC snfe DE"T INAE TTEY LD 71QY 1£D (AN 1N ( Y 1N&
120.710, 140. 01 132. -rJ, 144,41, 10099, 1/0.275 V1O HUL 207 (UVLT, 710, 234 (10, 10£ (#D), 1LU\J1), 1UD
L a2 1 r 1 r ral 1 5 4 RYLM el on n/_ T HM. ny = A o - [27a%Wa's) Ty fy e V-0 N | Z nA
(IUU) Anal. Caicd. for Ligh2 1 NUI U, 8U.80; 1, /.YZ; N, D.44. Found: L SUNMY; 1, /.08D; IN, D.U4

2-{1-[(1R)-1-Phenylethyl]liminobutyl} phenol (4fb): yellow oil; [a]?0 -275.3 (¢ 2.5, CHCl3); IR
(neat) 1609, 1575, 1449, 1305 cm-i; IH NMR 6 0.70-2.15 (m, 8 H), 3.20-3.50 (m, 2 H), 5.16 (m, 1 H),
6.62-7.83 (m, 9 H), 16.86 (br s, 1 H); 13C NMR 6 14.44, 21.62, 25.53, 29.88, 57.96, 116.82, 119.08,
119.28, 126.27, 127.25, 128.19, 128.82, 132.64, 144.23. 165.33, 173.92, m/z 267 (M*, 38), 252 (10), 238
(19), 148 (36), 105 (100); Anal. Calcd. for CjgH2;NO: C, 80.86; H, 7.92; N, 5.24. Found: C, 80.64; H, 7.86;
N, 5.09.

3
N
:.
-

1 H); !

105 (100); Anal. Calcd. for C19H21NO: C, 81.68; H, 7.58; N, 5.01. Found: C, 81.87; H, 7.66; N, 4.87.
2-{3-Phenyl-1-[(1R)-1-phenylethylliminopropyl} phenol (4fd): yellow oil; [a]?? -20.4 (¢ 2.2,
CHCI13); IR (neat) 1609, 1575, 1449, 1304 cm-1; ITH NMR 6 1.55(d, 3 H, J =6.5 Hz), 2.67-2.93 (m, 2 H),
3.00-3.15 (m, 2 H), 478 (q, 1 H, J = 6.5 Hz), 6.78-7.60 (m, 14 H), 16.90 (br s, 1 H); I3CNMR 8 25.68,
5840, 117.33, 117.95 119.56, 12649, 12691, 127.48, 128.27, 128.40, 128.99, 129.04,
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132.95, 140.28, 144.47, 165.37, 173.04; MS m/z 329 (M+, 29), 238 (72), 224 (27), 120 (31), 105 (100);

Anal. Caled. for C23H23NO: C, 83.85; H, 7.04; N, 4.25. Found: C, 83.61; H, 7.12; N, 4.11.

2-{3-Methyl- 1-[(lR)-l-phenylethyl]iminobutyl} phenol  (4fg): yellow crystals, m.p. 82-84
% lalp?? 311.5(c 1.8 (nui 454, 1377, 1304 cm!; THNMR 6 098 (d, 3 H

» i) L \W '~ ¥ T WAAR A% ANIVIIN U U, y &7 Lky U

»
~

b
T Il'l -~y

-\ ~
Hz), 2.7

N

Qu C
) &I

:‘

= {(d,2H,J
13C NMR 6 23.24, 23.35,
25.94, 29.04, 36.60, 58.51, 117.16, 118.81, 119.80, 126.77, 127.72, 129.12, 129.31, 133.08, 144.52,
165.76, 173.59; MS m/z 281 (M+, 23), 238 (34), 162 (39), 105 (100); Anal. Calcd. for C19gH2»3NO: C, 81.10;
H, 8.24; N, 4.98. Found: C, 81.29; H, 8.15; N, 4.8.

2-{1-[(1R)-1-Phenylethylliminohexyl} phenol (4fh): yellow oil; [a]p20 -193.4 (¢ 3.1, CHCl3);

IR (neat) 1610, 1576, 1449, 1303 cm*l; IHNMR & 0.89 (t,3 H, J = 6.8 Hz), 1.20-1.63 (m, 6 H), 1.66 (d, 3

)
W
(S I
th
[¥9]
r—
—

L1
25, 75, 27.97 28.27 32.
128.36, 129.01, 132.86, 144.47, 165.67, 174.42; MS m/z 29

Caicd. for CogH2sNO: C, 81.31;

Jute
Q.
:i
o
)

N

#

i

W

o

, 8.53: N, 4.74. Found: C,

E

Hydrolysis of the 2-(1-iminoalkyl) phenols 4aa-fh; synthesis of 2-acyl phenols 5a-i. The 2-
(1-iminoalkyl) phenol (3 mmol) dissolved in a mixture of THF (2 mL) and H>O (2 mL) was treated with glacial
AcOH (0.5 mL) and stirred at 40 °C for 4 h. The mixture was neutralized with sodium carbonate and extracted
with dichloromethane. The organic layer was dried, evaporated under reduced pressure and the residue obtained,
submitted to flash chromatographic purification (n-hexane/ethyl acetate, 95:5), furnished the pure 2-acyl phenol

in mangt nnantitativ s10ld
1 i .

1-(2-Hydroxyphenyl)-1-propanone (5a): colourless oil; IR (neat) 1642, 1448, 1281, 1206 cm1; 1H
NMR é 1.25(t,3 H, J=7.3 Hz),3.05(q, 2 H, J = 7.3 Hz), 6.80-7.83 (m, 4 H), 12.37 (s, 1 H); 13C NMR 8
8.41, 31.75, 118.57, 118.94, 119.41, 130.00, 136.33, 162.54, 207.32; MS m/z 150 (M*, 37), 121 (100);
Anal. Caled. for CgH gOn: C, 71.98; H, 6.71. Found: C, 71.81; H, 6.66.

1-(2-Hydroxyphenyl)-1-butanone (5b): colourless oil; IR (neat) 1640, 1448, 1266, 1203 cm-l; H
NMR 8 1.02(t,3 H,J=7.4 Hz), 1.78 (sext, 2 H, J =7.4 Hz), 2.96 (t, 2 H, J = 7.4 Hz), 6.80-7.82 (m, 4 H),
12.40 (s, 1 H); I3C NMR 6 13.83, 17.90, 40.17, 118.48, 118.82, 119.36, 130.00, 136.17, 162.49, 206.79;
164(M‘r 26), 121 (100); Anal. Calcd. for CmeOo C, 73.15; H, 7.37. Found: C, 73.02; H, 7.44.

L = I DI TN § » QI SRGIPE R 1 1400 1A44Q 1180 ...-1.
pllE y ) q-pcnlen-l- QurIESS O, 1IN \llCdl} 1041, 1400, 1440, 1100 (ilIl ~,
n B Y
)5

-cl

€
(1] 60 (m,2H),3.10(t,2H,J= .
6.5 Hz), 6.80-7.82 (m, 4 H), 12.30 (s, 1 H); 13C NMR & 28.59, 37.93, 116.16, 119.03, 119.40, 119.78,
130.37, 136.79, 137.28, 162.92, 206.14; MS m/z 176 (M*, 12), 158 (14), 121 (100); Anal. Calcd. for
Cy11H200: C, 74.98; H, 6.86. Found: C, 75.15; H, 7.01.

1-(2-Hydroxyphenyl)-3-phenyl-1-propanone (8d): colourless oil; IR (neat) 1640, 1447, 1305,
1157cm-l; THNMR 8 3.08 (t, 2 H, J =7.9 Hz), 3.35 (t, 2 H, J =7.9 Hz), 6.80-7.80 (m, 9 H), 12.37 (s, 1 H);
13C NMR 6 30.0, 40.0, 118.5, 118.6, 118.9, 126.3, 128.4, 128.6, 129.8, 136.4, 140.7, 162.5, 205.4; MS

y
A ~ TEN -~ r\l\ rs 1~ 1M N
2 S0 (ddi, 1 H, /= 17.1, 10.2,
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miz 226 (M*, 22), 207 (16), 121 (100); Anal. Calcd. for C1sH40p: C, 79.62; H, 6.24. Found: C, 79.46: H,
631.

Etil 5-(2-hydroxyphenyl)-5-oxapentanoate (5e): colourless oil; IR (neat) 1732, 1641, 1448, 1203
cm‘l,1 NMR 6 1.26 (t,3 H, J = 7.1 Hz), 2.08 (quint, 2 H, J = 7.2 Hz), 245((,2H,J:7.2 Hz), 3.09 (t, 2

,J="7.2Hz),4.15(q, 2 H, /= 7.1 Hz), 6.85-7.83 (m, 4 H), 12.28 (s, 1 H); I3C NMR é 14.2, 194, 33.3,
37.2, 60.5, 118.5, 118.6, 118.9, 129.9, 136.4, 162.4, 173.1, 205.7; MS m/z 236 (M*, 11), 191 (18), 162
(30), 121 (100); Anal. Caled. for Ci3H1604: C, 66.09; H, 6.83. Found: C, 66.24; H, 6.92.

(E)-1-(2-Hydroxyphenyl)-5-phenyl-4-penten-1-one (5f): colourless needles, mp 77-79 °C
(MeOH); IR (nujol) 1640, 1378, 1251, 1198 cm™1; TH NMR 6 2.20-2.55 (m, 2 H), 3.19 (t, 2 H, J = 7.40 Hz),
6.29 (dt, 1 H, J = 158, 6.6), 6.50 (d, 1 H, J = 15.8 Hz), 6.87-7.84 (m, 9 H), 12.36 (s, 1 H); 13C NMR 6
27.46, 37.97, 11848, 118.59, 118.95, 126.07, 127.22, 128.55, 129.89, 131.03, 131.16, 136.37, 137.31,

( . E

MNE &5, A
LU3. 33,

C r,‘ r* 1T QN 0.
V1o 1

Ci17H1600: C, 80.93;

Hydroxyphenyl)-3-methyl-1-butanone (5g): colourless oil; IR (neat) 1639, 1488, 1447, 1158

'1, lH NMR 4 1.02(d, 6 H, J=6.6 Hz), 1.78 (nonet, 1 H, J = 6.7 Hz), 2.85 (d, 2 H, J = 6.9 Hz), 6.82-

7.81 (m, 4 H), 12.47 (s, 1 H); BC NMR é 23.2, 26.0, 47.6, 119.0, 119.3, 120.1, 130.6, 136.7, 163.1,

207.2; MS m/z 178 (M+, 12), 163 (12), 145 (9), 121 (100); Anal. Calcd. for C11H140: C, 74.13; H, 7.92.
Found: C, 74.02; H, 7.84.

1-(2-Hydroxyphenyl)-1-hexanone (5h): colourless oil; IR (neat) 1641, 1488, 1448, 1157 cm!; 'H

NMR & 0.91 (1,3 H,J = 6.7 Hz), 1.25-1.84 (m, 6 H), 2.98 (t, 2 H, J = 7.6 Hz), 6.80-7.82 (m, 4 H), 12.40
(s, | H); BCNMR 8 14.11, 22.67, 24.41, 31.64, 38.49, 118.70, 119.01, 119.53, 130.18, 136.36, 162.70,
207.18; MS m/z 192 (M*, 9), 149 (13), 136 (19), 121 (100); Anal. Calcd. for C12H1602: C, 74.97; H, 8.39

Found: C, 75.09; H, 8.44.

1-(2-Hydroxyphenyl)-2-methyl-1-propanone (5i): colourless oil; IR (neat) 1639, 1488, 1447,
1209 cml; ITHNMR 6 1.25(d, 6 H, J = 6.8 Hz), 3.61 (sept, 1 H, J = 6.8 Hz), 6.85-7.85 (m, 4 H), 12.50 (s,
1 H); BCNMR 8 19.79, 35.41, 118.64, 119.22, 119.27, 130.32, 136.65, 163.62, 211.27; MS m/z 164 (M*,

19), 121 (100}, 93 (18); Anal. Caled. for C1gH1200: C, 73.15; H, 7.37. Found: C, 73.09; H, 7.24.
2-Benzyl-1-(2- hvdrnxvnhenvn-?-nhenvl -propanone (51): colourless oil; IR (neat) 1640, 1447,

TTT T o =T TR SETEE ™ == === k4 iaabndat’ 4
1305, 1157 em'!; 'TH NMR & 2.84 (dd, 2 H, J =13.7, 6.4 Hz), 3.14 (dd, 2 H, J =13.7, 7.6 Hz), 4.05 (quint, |
H, J =7.0 Hz), 6.70-7.60 (m. 14 H), 12.45 (s, | H): MS m/z 316 (M*, 2), 225 (100), 121 (96); Anal. Caicd
for Ca2Ho002: C, 83.51; H, 6.37. Found: C, 83.36; H, 6.27.
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