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Abstract

The reaction of N,N-disubstituted benzamide derivatives 1 with lithium and a catalytic amount of naphthalene
(4 mol %) in the presence of carbonyl compounds (Barbier-type conditions) led to the formation of the
corresponding 3,4-dihydro-4-substituted benzamides 2. The presence of a 4-fert-butyl group in the starting
benzamide changed the position of the electrophilic fragment to give the 3,4-dihydro-3-substituted amide 3.
When the reaction was performed with the corresponding methoxybenzamides 7, only reductive
demethoxylation took place, giving (by reaction with carbonyl compounds) the corresponding substituted
benzamides 8. © 1998 Elsevier Science Lid. All rights reserved.
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I. Introduction

The reduction of aromatic compounds to give their dihydroderivatives by dissolving metals
is one of the most powerful synthetic procedures available to organic chemists [1]. Metals of
main groups dissolve readily in liquid ammonia, the resulting solutions of solvated electrons
being powerful reducing agents that may be used to perform hlghly selective reductions. The
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of a source of protons, may follow two mechanistic pathways: (a) Formation of an anion-
radical, protonation on the most reactive position, formation of a stabilised anion, and final

3

reaction of the resuiting enolate with different electrophiles, or (b) formation of a dianion and
successive reaction with the source of protons and the electrophile [2]. Using this methodology
several benzoic acid derivatives have been reduced to the corresponding 1,3-cyclohexadiene

afford substituted-1,3-cyclohexadiene derivatives [2]. Only in the case of 4-(4-
chlorobutyl)benzoic acid was it possible to alkylate the fourth position by an intramolecular
reductive process [3]. When the reaction was performed with tertiary benzamides, the main
product was benzaldehyde. However, the presence of an electron-donating group in the
aromatic ring led the reduction to the corresponding 1,3-cyclohexadiene derivatives {4]. This
strategy has been successfully employed to reduce several chiral tertiary methoxybenzamide

[5 7] and d1hydro1soqumohn—l -one derlvatlves [8], and to the diastereoselective alkylation of

On the other hand, in the last few years we have applied an arene-catalysed lithiation [9] to
the preparation of very reactive fuctionalised organolithium compounds [10,11] starting from a
wide variety of susbstrates.' In this paper, we report on the naphthalene-catalysed lithiation of

tertiarv benzamides and related s systems.
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II. Results and discussion

The reaction of N,N-disubstituted benzamides 1a-¢ with an excess of lithium powder (1:14
molar ratio) and a catalytic amount of naphthalene (4 mol %) in the presence of a carbonyl

compound (Barbier-type reaction [18,19]) in THF at —78°C gave after 2 hours, and final
hydrolysis with water, the corresponding cyclohexadiene derivatives 2, according to n.O.e. and
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Concerning the optimal conditions to carry out the process showed in Scheme 1, we
observed that the best yields of compound 2 were obtained after 2 hours. Although at this
reaction time a variable amount of starting amide 1 was recovered, longer reaction time
afforded lower yields, giving an intractable mixture of products in which neither starting

. 2
materials 1 nor products 2 were present in an isolable amount.” When the amount of lithium
was decreased in order to avoid the formation of by-products, the reaction either did not take

! For the last papers from our laboratory on ithiation of chlorinated material [12], heterocycles
[14], sulfones [15] or unsaturated carbonyl compounds [16], see the corresponding references. For a recent review on the reducuve
cleavage of heterocycles by this methodology, see reference [17].

? Two possible ways to explain the decomposition of amide 2 in the presencc of the lithiation mixture could be (a) a further lithiation

1LY N TN AT A e

followed by Ollgo or pOIymerlza[lon L1D0] OF {D) Diels-Alder {ype processes LLUJ



E. Alonso et al. / Tetrahedron 54 (1998) 13629-13638 13631

' ~7

R R’

Oy, N.p2 oj/N\R2
R A o i RA A
T +« g, — T
R4M R R R4/’\/

Scheme 1. Reagents and conditions: i, Li (excess), C,oHz (4 mol%), R°COR®, -78°C, THF; ii, H,0.

Table 1
Preparation of compounds 2

Benzamide Hydroxyamide 2*
Entry No. No R R? R’ R R’ R®  Yield (%)
1 1a 2a Py P/ H H H Bu' 52
2 1a 2b Pr Pr H H Et Et 51
3 1a 2c pr Pr H H Pr' Pr 46
4 b 2d -(CHa)s- H H Et Et 21
5 1c 2e P Pr -CH=CH-CH=CH- Et Et 24°

* All produts 2 were >95% (GLC and 300 MHz 'H-RMN).
® [solated yield after column chromatography (ncutral aluminium oxide, hexane/ethyl acetate) based on the
starting benzamide 1.

¢ Qilica gel was used in the choromatoeraphic purifi
iica gel sed in the choromatographic purification.

When the reaction of amide 1a was performed in the absence of an electrophile, the only
product isolated was isopropyl phenyl ketone (75% yield). Similar products have been reported
to be formed as traces through an intramolecular radical rearrangement, when N,N-dialkyl

arenecarboxamides were treated with lithium powder under sonochemical conditions [21], the

main pro J— o ommermcrmmm dim e A Anallcdadiad amnida M 1544 iating system seems to
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show a different behaviour and, in this case the radical rearrangement is the main process in the
absence of an electrophile. The N-dealkylated benzamide® could not be detected by either GLC
or '"H NMR spectroscopy on the crude mixture.
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above lithiation conditions (Barbier-type conditions) led to the substituted amide 3 as the only
isolated product, according to n.O.e. and 'H-'"H correlations (Scheme 2). In this case, the

* For the use of a naphthalene-catalysed lithiation in the reductive deprotection of carboxamides, see reference [22].
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reaction took place at a different position in the ring compared to the unsubstituted benzamides
la-c¢ (Scheme 1).

From a mechanistic point of view, the above results may be explained by a double SET
AAAAAAA Lnsenn Frectler ¢lia Ainsim N PR A I 5.5 IEERVE SIS PRI IS [ S, LI N P
process to torm fi Suy ui€ Qianioi ‘I' winicn reacts wiin tne electropniie acpenaing on IS
substitution pattern. For non-substituted systems (la-c, R’ = H), the dianion reacts with an
electrophile at the most reactive position to give the intermediate 5, and the final hydrolysis

gives products 2.* In the case of the 4- tert-butylbenzamide derivative 1d (R’ = Rlﬂ the most

reactive tertiary organolithium intermediate of type 4 is probab}y quite unstable and rapidly
takes a proton from the reaction medium to give the enolate 6, which reacts with the

R R" Li _ H-S f‘\*
1 a Li—O__NR; O~ NRy

Scheme 3.

" Hydrolysis to give the I,4-cyclohexadiene derivative and further isomerisation in the basic aqueous medium to give the
corresponding 1,3-cyclohexadiene 2 can not be ruled out.



nentioned lithiation conditions with
the purpose of improving the yield in the Birch-type reaction as has previously been described
[4-7]. Surprisingly, in this case, the isolated products 8 were aromatic, their preparation being
explained through a reductive demethoxylation proc_:ess5 © followed by reaction of the
corresponding  arylli
corresponding intermediate of type 4 (R’ = MeO) with the electrophile and final elimination of
lithium methoxyde re-aromatising the intermediate and giving the product 8’ (Scheme 4 and

Table 2).

hd he
[ i,ii !
l AN I ~
\/< \/\/\< R2
X .
rR' OH
7a: X =4-MeO 8a-c: 4-substituted
7h: X =2-MeQ 8d: 2-substituted
Caobinorean A Docirnndo rand e didimmn 3 T2 0 IT b A el 7Y nlrmn? 7O £+~ NINO TLIT 1T M
Scigiie 4. jeagenis ana conaitions: i, Li, CUipng cat. (4 moi %), R COR", -78 10 20°C, ThHr; i, 0,0
Tabie 2
Dranmnratinm afhanonmaidas Q
ri€parauon o1 oeNZaniiacs o
Startine benzamide Praoduct
Sarng oenzamidce TToQuUct
Entry  No. X No. R! R’ Yield (%)
1 7a 4-MeO 8a H Bu' 45
2 Ta 4-MeO 8b H Ph 43
3 7a 4-MeO 8c Et Et 55
4 7b 2-MeO 8d H Bu' 52

® All produts 8 were >95% (GLC and 300 MHz 'H-RMN).
® Isolated yield after column chromatography (silica gel, hexane/ethyl

acetaie) based on the siariing benzamide 7.

I11. Conclusion

1. 1 N ;

tertiary benzamides invoiving a dearomatisation process (Birch-type reaction). The alkylation

is sensitive to the presence of substituents and, in the case of methoxy groups the lithiation

* For a review on the reductive cleavage of ethers, see reference [23].

® For examples on the reductive demethoxylation of 4-methoxy-1-acetylnaphthyl and 1,2,3-trialkoxyaryl derivatives by lithium, see
references [24,25]. For reductive demethyiation of anisol by Iithium-byphenyli, see reference [26]. For exampies where the presence of
lithium and catalytic amounts of naphthalene did not affect to alkoxyaryl derivatives, see references [22,27].

7 We thank the referee for this suggestion.
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ing reductive demethoxylation and reaction with an

IV. Experimental section
V.1, General

For general information see reference [28].
IV.2. Preparation of starting amides 1 and 7.

General Procedure [22].- To a solution of the corresponding amine (10 mmol) and
triethylamine (1.7 mL, 12 mmol) in CH,Cl, (20 mL) was added dropwise the corresponding
acid chloride (10 mmol) at 0°C. After 2h stirring at 20°C the resulting mixture was hydrolysed
with water (10 mL), extracted with ethyl acetate (2x20 mL) and successively washed with a 2N
HCI solution (2x20 mL) and saturated NaHCO; (2x20 mL). The organic layer was dried over
anhydrous Na,SO,. Solvents were evaporated (15 Torr) and the resulting residue containing the
title compounds was submitted to the lithiation process without further purification. Yields,
physical, spectroscopic and analytical data, as well as literature references for known
ComDounds follow.

acetate: ]/1\ t. 10.9: mn 67-6 \ (meh‘ed\ 3

aceta ; 9 67-68°C (hexane/ethyl ; ,03 HC

(C=0); &y 0.9(;=1 80 (L{H, m, 4xCH3), 3.40=3..;)0 (2H, m, 2XCUCU;), 7.20-7.45 (SH, m, ArH};
S¢ 20.55 (4xCHj3), 41.85, 50.5 (2xCHCH;), 125.4, 128.25, 128.45, 138.75 (ArC); m/z 266
(M++1, <1%), 205 (M7, 5), 162 (13), 105 (100), 77 (43), 51 (16), 43 (10)
Phenyl-tetrahydro-1H- 1-pyrrolymethanone (}b): Yield 98%; Pale yellow oil, R, 0.23
(hexane/ethyl acetate: 1/1); £ 10.5; v (film) 1635 cm’' (C=0); &y 1.80-2.00 (4H, m, CH,CH.,),
3.40, 3.64 (2 and 2H, respectively, 2t, J/=6.4, 2xCH,N), 7.35-7.50 (5H, m, ArH); Oc 23.95, 25.9
(CHZLHZ) 45.65, 49.1 (2xCH2N) 126.55, 127.75, 129.25, 139.75 (ArC), 169.15 (C=0); m/z
177 (M'+2, <1%), 176 (M'+1, 5), 175 (M 32), 174 (20), 146 (14), 105 (100), 104 (12), 77
(72), 51 (36), 50 (10), 43 (15) (Found: M", 179 0998. C;H,3NO requires 175.0997).

N,N-Diisopropyl-1-naphthamide (1¢) [29]:® Yield 87%; White crystals, R;0.65 (hexane/ethyl
acetate: 1/1); ¢, 12.0; mp 161-162°C (hexane/ethyl acetate); v (melted) 1623 cm’ L (C=0); 8y
1.00, 1.05, 1.65, 1.72 (12H, 4d, J=6.7, 4xCHs;), 3.50-3.65 (2H, m, 2xCHCHj), 7.25-7.50, 7.75-
7.90 (4 and 3H, respectively, 2m, ArH); 8. 20.45, 20.55, 20.6, 20.7 (4xCHj;), 45.85, 50.9
(2xCHN), 121.95, 124.8, 125.1, 126.15, 126.5, 128.05, 128.1, 129.45, 133.4, 136.6 (ArC),
169.95 (C=0); m/z 257 (M'+2, <1%), 256 (M'+1, 5), 255 (M', 27), 212 (18), 156 (22), 155
(100), 128 (11), 127 (65), 126 (12), 43 (12), 42 (11).

N,N-Diisopropyl-4-(tert-butyl)benzamide (1d): Yield 90%; White crystals, R, 0.74
(hexane/ethyl acetate: 1/1); #, 13.34; mp 99-100°C (hexane/ethyl acetate); v (melted) 3030
(HC=C), 1622 cm™'(C=0); 8y 1.10-1.60 (21H, m, 7xCHjs), 3.20-3.80 (2H, m, 2xCHCH;), 7.24,

§ No physical and spectroscopic data given in the literature.
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7 (2 and 2H, respectively, 2d, J/=8.3, ArH); d¢ 20.7, 31.15 (7xCH3), 34.6 [C(CHj3)], 125.15,
125 45, 135.8, 151.6 (ArC), 171.2 (C=0); m/z 262 (M'+1, 2%), 261 (M", 13), 218 (32), 162
(22), 161 (100), 146 (11), 118 (16), 91 (15), 43 (15), 42 (10) (Found: C, 78.15; H, 10.49; N,
5.19. C;7H,7NO requires: C, 78.11; H, 10.41; N, 5.36).
N,N-Diisopropyi-4-methoxybenzamide (7a): Yield 75%; Pale yellow oil, R;0.70 (hexane/ethyl
acetate: 1/1); ¢, 11.8; v (film) 1613 (C=0), 1247, 1030 cm’ (CO); 6y 1.15-1.60 (12H, m,
4xCIH;CH), 3.55-3.95 (5H, m with s at 3.81, CH;0, 2xCHN), 6.89, 7.28 (2 and 2H,
respectively, 2d, J/=8.6, ArH); 8¢ 20.65 (4xCH;CH), 55.15 (CH;0), 48.0, 50.0 (2xCHCH;),
113.5, 127.4, 130.85, 159.85 (ArC), 171.0 (C=0); m/z 236 (M'+1, <1%), 235 (M", 5), 192
(12), 135 (100), 77 (15) (Found: M", 235.1573. C,4H,,NO, requires 235.1572).
N,N-Diisopropyl-2-methoxybenzamide (7b): Yield 78%; White crystals, R, 0.57 (hexane/ethyl
acetate: 1/1); t, 10.6; mp 89-90°C (ethyl acetate); v (melted) 1621 cm™ (C=0); 8y 1.03, 1.14,
1.54, 1.56 (3, 3, 3, and 3H, respectively, 4d, J=6.7, 6.7, 4.0 and 4.0, respectively, 4xCH;CH),
3.45-3.55, 3.60-3.70 (1 and 1H, respectively, 2m, 2xCHCH;), 3.80 (3H, s, CH30), 6.85-6.95,
7.10-7.15, 7.25-7.30 (2, 1 and 1H, respectively, 3m, ArH) 6.89, 7.28 (2 and 2H, respectively,
2d, J=8.6, ArH); & 20.25, 20.35, 20.55, 20.6 (4xCH;CH), 45.5, 50.7 (2xCHCH,), 55.2
(CH;0), 110.6, 120,65, 126.65, 128.5, 129.25, 154.9 (ArC), 168.4 (C=0); m/z 236 (M'+1,
<1%), 235 (M", 4), 192 (16), 135 (100), 77 (23) (Found: C, 70.39; H, 8.51; N, 5.19.
Cy4HyNO;. 0.25 H,O requires: C, 70.11; H, 9.04; N, 5.84).

1V.3. Naphthalene-catalysed lithiation of benzamides 1 and 7 in the presence of electrophiles.
Isolation of compounds 2,3 and 8.
General Procedure.- To

naphthalene (10 mg, 0.08

the corresnondinge ber
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compounds. Yields are included in Tables 1, 2 and text.

Physical, SPECLTOSCGP'[C and ana}"hcal data follow
N, N-Diisopropyl-4-(1-hydroxy-2,2-dimethylpropyl)- 1, 5-cyclohexadiene- 1-carboxamide (2a):’
Pale yellow iol, R, 0.6 (ethyl acetate); #, 15.44; v (film) 3301 (OH), 1611 cm™ (C=0); &; 0.95
[9H, s, C(CH;3)3], 1.10-1.50 (13H, m, 4XCH3CH, OH), 2.20-2.40, 2.45-2.60, 2.60-2.75 (1, 1 and
1H, respectively, 3m, CH,CH), 3.40-3.45 (1H, m, CHO), 3.50-4.00 (2H, m, 2xCHCHa), 5.65-
5.70, 5.80-5.85, 5.90-6.00 (1, 1 and 1H, respectively, 3m, 3x C" C), O¢c 20.8 (4xCH5CH), 23.2
(CH,), 26.95 [(CHj;);C], 35.15 (CHCHy), 35 55 [C(CH3)3] 5 (CO), 123.8, 124.05, 131.8,
134.15 (C=CH) 170.55 (C=0); m/z 236 (M"-57, 2%), 207 (37 ) 206 (100), 164 (20), 122 (11),

= = A~ o

107 (15), 105 (30), 79 (16), 77 (18), 57 (12), 44 (12), 43 (32).

° For thls oil, it was not possible to obtain the corresponding HRMS due to the absence of M"* signal.
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crystais, R, 0.39 (hexane/ethyi acetate: 1/1); ¢, 15.16; mp 87-88°C (ethyl acetate); v (melted)
3323 (OH), 3042, 1442 (HC=C), 1614 cm™ (C=0); & 0.89, 0.90 (3 and 3H, respectively, 2t,
J=7.4, 2xCH;CH,), 1.00-1.70 (16H, m, 4xCH;CH, 2xCH,CHj3), 2.25-2.30, 2.55-2.65 (2 and

I CHCHj;), 5.75-6.05 (3H, m, 3xCH=C); 6¢

7.5, 7.6 (2xCH;CHy), 20.8 (4xCH3CH) CH,CH), 28.4, 28.5 (2xCH,CHj), 39.55
(CHCHy), 46.0, 48.5 (2xCHCH,3), 76.0 (CO), 123 85, 124.2, 127.85, 134.65 (C=CH), 170.5
(C=0); m/z 275 (M'-18, <1%), 232 (27), 207 (24), 206 (64), 176 (11), 175 (68), 176 (34), 164
(15), 147 (14), 119 (29), 115 (11), 107 (10), 106 (11), 105 (100), 104 (12), 91 (42), 87 (18), 86
(27), 84 (11), 79 (20), 78 (12), 77 (43), 58 (25), 57 (34), 55 (17), 51 (12), 45 (26), 44 (26), 43
(83), 42 (24) (Found: C, 73.67; H, 10.91; N, 4.58. C3H;3)NO, requires: C, 73.93; H, 10.34; N,
4.79).

1, 1-Diisopropyl-4-(1-hydroxy- I-isopropyl-2-methylpropyl)- 1,5-cyclohexadiene- I -carboxamide
(2c): White crystals, R,0.26 (hexane/ethyl acetate: 1/1); ¢. 16.32; mp 139-140°C (ethyl acetate);
v (melted) 3403 (OH), 3030, 1595 (HC=C), 1624 cm’ (C=0); &y 0.95-1.00 (12H, m,
4xCH;CHC), 1.15-1.45 (13H, m, 4xCH;CHN, OH), 2.00-2.15, 2.25-2.35, 3.25-3.85 (2, 2 and
1H, respectively, 3m, 2xCHCHj;, CH,CH), 3.30-3.90 (ZH, m, 2xNCHCHj3;), 5.80-5.95, 6.00-
6.10 (2 and 1H, respectively, 2m, 3xCH=C); &¢ 17.9, 18.0, 18.65, 18.7, 20.8 (8xCH,3), 24.6
(CHy), 32.9, 33.75, 39.1, 45.9, 50.1 (5xCH), 78.25 (CO), 121.95, 123.8, 130.95, 134.8 (CH=C),
170.55 (C=0); m/z 321 (M, <1%), 278 (22), 260 (12), 207 (40), 206 (100), 203 (14), 164 (14),
115 (18), 105 (40), 100 (17), 91 (11), 79 (14), 77 (18), 71 (56), 55 (18), 45 (12), 44 (17), 43
(86), 42 (10) (Found: C, 73.24; H, 10.98; N, 4.17. C50H33NO,. 0.5 H,O requires: C, 72.90; H,
10.71; N, 4.25).

4-(3-Hydroxypentyl)-1,5-cyclohexadienyl-tetrahydro- IH- I-pyrrolylmethanone  (2d):  Pale
yellow oil, R;0.31 (ethyl acetate); #, 16.60; v (film) 3439 (OH), 1651 cm’' (C=0); &y 0.80-0.90
(4H, m, 2xCH,CH), 1.85-1.95 (4H, m, 2xNCH;CH,), 2.25, 2.35, 2.50-2.60 (2, 1 and 1H,
m, 2xCH,N), 5.85-5.95, 6.10-
)q 177 (32), 176 (10_), 175
(14), 57 (25), 56 (17),

1H, respectively, 2m, CH,CH), 3.20-3.80 (QH m, 2x
k 5(
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N,N-Diisopropyl-4-tert-butyl-3-(1-ethyl- 1-hydroxypropyl)- 1, 5-cyclohexadiene- 1 -carboxamide
(3): Paie yellow oil, R, 0.67 (h exane/’ethyi acetate: i/1); ¢, 15.30; v (film) 3394 (OH), 3038

o S M

(HL—L), 1621 cm™ (L U), OH 0.85-0.95 (bH m,
nO.e m 2xCH;CH,), 1.04 [9H, s, (CH;);C], 1.15-1.40 (12H, m,

@\r A )<1" \\ 4xCH;CH), 1.50-1.70 (4H, m, 2xCH,CH3), 2.05 (1H, br.
*)) s, OH), 3.30-3.50 (ZH, m with dd at 3.41, J=13.5, 3.3,

I
o (o 0/ LHLH;, CHCO), 3.62 [1H, dt, J=13.5, 2.8, CHC(CH,);],
4.05-4.25 (1H, m, CHCH), 5.25-5.35 (1H, m, OCC=CH),

\r/(\] 5.42 (1H, dd, J=9.8, 2.8, OCCCH=CH), 6.05-6.15 (1H, m,
AR 50 / OCCCH=CH); &c 7.15, 8.05, 20.7, 20.8 (2xCH;CHb,
\&,/ ‘\——/ 4xCH;CH), 28.75 [(CH;);C], 28.95, 29.3 (CH,), 33.85

[C(CH;)3]), 39.65, 42.1, 46.05, 48.5 (4xCH), 76.35 (CO), 117.8, 123.6, 125.15, 141.85
(CH=CH,), 174.5 (C=0); m/z 320 (M'-29, 2%), 161 (16), 147 (22), 129 (17), 128 (81), 119
(12), 114 (13), 91 (15), 87 (37), 86 (106), 72 (18), 70 (11), 58 (18), 57 (63), 45 (39), 44 (18),
43 (38), 42 (17) (Found: M™-29, 320.2580. C10H34NO, requires 320.2589).
N,N-Diisopropyl-4-(2, 2-dimethyl- 1-hydroxypropyl) benzamide (8a): White crystals, R, 0.46
(hexane/ethyl acetate: 1/1); ¢z, 16.62; mp 147-148°C (ethyl acetate); v (melted) 3430 (OH),
1645 cm™ (C=0); 8y 0.90 [9H, s, (CH3)3], 1.05-1.60 (12H, m, 4xCHCH), 2.45-2.55 (1H, br. s,
OH), 3.40-3.90 (2H, m, 2xCHN), 4.36 (1H, s CHO), 7.23, 7.30 (2 and 2H, respectively, 2d,
J=7.9, ArH); oc 20.65 (4xCH;CH), 25.6 [(CHj;);C], 35.6 [(CH;3);C], 46.05, 50.9 (2xCHN),
81.85 (CO), 124.8, 127.6, 137.45, 142.8 (ArC), 171.0 (C=0); m/z 293 (M++2‘ <1%), 292
(M'+1, 3), 291 (M, 17), 248 (36), 235 (40), 234 (63), 192 (26), 191 (100), 175 (18), 173 (21),
135 (40), 134 (42), 133 (36), 107 (51), 106 (53), 105 (40), 102 (41), 100 (17), 86 (19), 79 (33),
78 (20), 77 (45), 70 (14), 58 (45), 57 (90), 51 (15), 44 (52), 43 (95), 42 (36) (Found: C, 73.55;
H, 9.97; N, 4.23. CgH,oNO, requires: C, 74.18; H, 10.03; N, 4.81).

10T eyt T T4

NN-Dumnmnvl-4 (1-hydroxy- 1-phenylmethyl)benzamide (8b): White crystals, R, 0.43
(hexane/ethyl acetate: 1/1); ¢, 19.65; mp 163-164°C (ethyl acetate); v (melted) 3383 (OH),

2IN5R INDAQ 1A8RR M=) 16806 cm™ (C=0O): &:: 1 00-1 70 (12H m AxCH.Y 3 30-3.90 (3 m
JUJO, JULJ, 1VU00 (117w )y 1UVU il AW )y UH LUUT LT U (L&l iy TTAR L1 J, J.JUTI. UV (J1d, L,
AOIMNT NLIY £ 7N (1L o UMWY 718 7128 QLT e A+INN. S IN L& (AvCTIN A8 7K AN &
LX\T1IN, U['l), DIVAV) \lﬂ, s WINJ), /7.1lo-7.00 \711, 111, /a11l), UC &V.U {(FAL113), FI.70, JVU.J
INGOIITAIY T8 &€ /0N 178 £ 174 85 192946 88 197 A4 179Q 12 127 AKX 1A2 78 1AA T A=Y 170N QK
(LXCIIN), 72,00 (LU), 1£5.0, 1£0.0, 120.50, 14/7.9, 1240.3, 13/7.49, 143.70, 199./ \AlL ), 1/V.70
+ + : - g
(C=0); m/z 312 (M'+1, <1%), 311 (M", 1), 268 (25), 212 (15), 211 (10), 209 (14), 165 (19),
1TNEL 1N 71O 712N 7777 AN €1 11N A2 AN AD 12 (T de Y 77970 LI Q NQ. NI A 1727
102 (01), 1Y (13), /7 (#Y), 31 |11}, 43 \L<£), 44 (13) (FouUid. «, 7/7.47, ri, 06.46, iN, a.31/.
MY ONT “: M7 1ALLY Q AN N A NN
Coollasl U2 requlreb L, //.14, 1, 6.U7; IN, ‘+..)U).
2\ 1 7. VL o /O.N. M.l A11 ~31 D n <7y
N,N-Diisopropyi-4-(1-hydroxy- 1-ethyipropyl)benzamide (8¢c). Pale HOW Oil, £y U.D/
6 (6H, t,

~ T a~Tw Pal 2 dVal it 1 [PV .S §

Y
(hexane/ethyl acetate: 1/1); 1, 16.22; v (film) 3422 (OH), 1630 cm™ (C=0); &y 0.7
J=74, ZXLH3LH2), i.00-1.70 (un m, 4xu13u—1), 1.75-1.95 (DH m, 2 C [y

(2xCH3CH2) 20.75 (2xCH2), 34.85 (2xCHN), 77. 25 (CO), 125.45, 125. 55 136.75, 146.45
(ArC), 171.1 (C=0); m/z 292 (M*+1, 1%), 291 (M", 8), 262 (11), 248 (27), 230 (11), 192 (13),
191 (100), 173 (67), 162 (10), 161 (10), 134 (20), 115 (12), 105 (15), 91 (12), 86 (15), 77 (15),
70 (10), 57 (59), 44 (14), 43 (76), 42 (18) (Found: M’, 291.2197. CisHyNO, requires
291.2198).
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(ArC), 17025, 171.0 (C=0); m/z 291 (M, <1%), 234 (14), 192 (31), 189 (17),

105 (27), 102 (13), 86 (25), 77 (22), 58 (11), 57 (16), 44 (52), 43 (39), 42
1.2196. C1gH,9NO; requires 291.2198).
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