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o LnCl; (5 mol %)
2 ArCHO + LiN(SiMey), Ar—C—NH, + ArCH,OH

tol
oluene 52-85%

CH,Cl,

Il
6 ArCHO + [(Me;Si),N]5Ln(x-CI)Li(THF), 3 Ar—C—NH, + 3 ArCH,OH

52-93%

Aromatic aldehydes can be directly converted to the corresponding amides and alcohols in good to excellent
yields by the treatment of aromatic aldehydes with lithium amide LiN($jMe the presence of catalytic
lanthanide chlorides Lnglor by the treatment of aromatic aldehydes with a stoichiometric amount of
lanthanide amides [(M&i).N]sLn(u-CI)Li(THF); at ambient temperatur@he effects of solvents,
substitutents on the phenyl ring, and lanthanide metals on the reaction have been examined. The mechanism
of the disproportionation reaction was proposed based on the experimental results.

Introduction recognized as an extremely valuable and versatile method for
Aromatic and aliphatic amides are of significant importance the preparation of amides or lactams. But the Beckmann
P 9 P rearrangement needs high temperature or the use of strong

Inro(()jrl?catglcar(:j]erﬂ:rtxag:ult?ctglgsriln pzjler:lsérgfl g%%&irzren:tiﬁeﬁronsted or Lewis acids.Other methods include a tandem
P! ’ P . - In general, a S are synneteaction through which the amides are produced by the treatment
sized from amines and activated carboxylic acid derivatives with

A . of aldehydes with iodine and #,° or the direct oxidative
tat:?rasc?ir\?: r%)g?h?;ﬂdo?sletxgl aariig:)eca:rekfg:\u?agtig:log?c:?;g:\ze:/vith amination of aldehydeSwhich requires the use of a stoichio-
carbon monoxide and amines in the rgsence of late transitionmetric or an excess amount of expensive transition metals such
metal catalystd. So far, very few dFi)rect methods for the as palladium and ruthenium as catalysts. Ishihara and Yano
transformation of aldehydes to amides have been reported. On ecently reported the synthesis of carboxamides through a

. . €annizzarro reaction by using lithiutd,N-diisopropylamide
method is the Beckmann rearrangementich has been long (LDA) as a catalyst, and Abaee et al. found that the Cannizzaro

reaction can be facilitated by a magnesium bromide ethyl
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Recently, lanthanide amides Ln[N(SiNgds (Ln =Y, TABLE 1. Conditions and Results of the Reaction
lanthanide), which can either be prepared from a simple one- o 1. YCl3 (2-10 mol %)
step synthesis in very high yields or are commercially available, 2 OZNOCHO + LINSiMe;), —————>

) ) i o : 2.H,0
have received much attention for their applications as active

catalysts for Tishchenko reactioh&tramolecular alkene and 0
alkyne hydroamination¥hydrosilylations'® and ring-opening OZN—Q—&—NHZ + OzNOCHzOH
polymerizations ofe-caprolactone and-valerolactoné! We
have recently reported that lanthanide amides E3ifeN]sLn- 2 3g
(u-CI)LiI(THF)3 can work as efficient catalysts for the aldol- -

. . . . T cat. t yield of 2¢P
condensation reactiéhand the stereoregularity of polymeric ratic? C) solvent (%) ) (%)
methyl methacrylaté? The lanthanide amides [(M8i)2N]sLn-

(u-CI)Li(THF)s have been proven to be valuable starting ;i 2 :g:ﬂgﬂg g % gg
materials in lanthanide chemistry because of the facile cleavage 3.1 It toluene 5 2 85
of the silylamine group# As part of our continuous interests 2:1 rt GsHs 5 2 85
in developing lanthanide compounds as catalysts or initiators ~ 2:1 rt EtO 5 2 65
in organic synthesis, we have tried to study the catalytic activity gi E (T:':bFCI 55 22 4(?
of lanthanide amides on the Bawislilman reaction of 21 it hexanze 5 5 32
aromatic aldehydes with methyl acrylate. To our surprise, the  2:1 r toluene 0 2 47
corresponding aromatic amides and alcohols, instead of the 2:1 r toluene 2 2 78
expected BaylisHillman reaction products, were isolated. 211 rt toluene 10 2 80
. . . . 2:1 0 toluene 5 2 48
In this paper, we wish to report a Cannizzaro-type dispro- 5 70 toluene 5 5 20
portionation reaction of aromatic aldehydes to the corresponding  2:1 rt toluene 5 1 75
amides and alcohols by using stoichiometric or catalytic amounts ~ 2:1 rt toluene 5 3 88

of the lanthanide compounds. The reaction provides a Very  aRgatio of aldehyde/lithium amidé.Isolated yield based on the lithium
simple and efficient method for the preparation of aromatic amide.
amides.

completed when the reaction time was less than 2 days. Only a
Results and Discussion little increase in yield was observed when the reaction was
. - . prolonged. From Table 1, it could also be found that the amount
To select a favorable reaction condition, the reaction of 2 of aldehyde had a remarkable influence on the formation of the
equiv of 4-nitrobenzaldehyde with lithium amide LiN(Sib)e amide, and this provided a useful clue to understanding the
catalyzed by YQ under different conditions was examined reaction mechanism. The results showed that only a 40% yield
(Table 1). Atfirst, different solvents such as dichloromethane, of amide could be obtained when the aldehyde to lithium amide
benzene, toluene, diethyl ether, and THF were used to initiate ratio was 1:1. A satisfactory yield of amide was obtained when
the reaction. It was found that toluene and benzene were thethe ratio of aldehyde to lithium amide reached 2:1. The yield
most suitable solvents for the reaction. The isolated yield of of amide had almost not been changed when the aldehyde to
the amide was only 40% when THF was used as a solvent. Nojithium amide ratio was 3:1. Thus, the suitable condition was
amide could be obtained when the reaction was performed in selected by the treatment of 2 equiv of the aldehyde with lithium
CHCl,, which may be a result of the lithium amide LiN(Sijg amide LiN(SiMe), catalyzed by 5% YGlin toluene at room
reacting with the CBCl,. A lower conversion was observed  temperature for 2 days.
upon heating the reaction mixture to 70 or from performing A variety of aromatic aldehydes could be successfully
the reaction at OC when the reactions were carried out in  converted to the corresponding amides in good to excellent
toluene. The mole ratios of the catalyst to 4-nitrobenzaldehyde yields (Table 2), and almost the same amount of the corre-
have some influences on the isolated yields of the reaction. Forsponding alcohols could be isolated as well. As shown in Table
example, the yields changed from 78% to 85% as the catalyst2, whether the R groups on the phenyl ring were electron-
to lithium amide mole ratios were changed from 2% to 10% donating groups (such as @B+, CHs—, (CHs)oN—) or the R
when the reaction was performed in toluene at room tempera-groups on the phenyl ring were electron-withdrawing groups
ture. The experimental data indicated that the reaction was not(such as GN—, FsC—, X—), the isolated yields were satisfac-
tory. But the yields of the corresponding amides having electron-
S (g)h(a),f_lsgiha'\;a,,tKH \éanl\f/ll, Llﬁiﬂ-l-ﬁit 22(:3(?(?567, 1598893?; (b) Abaee, M. withdrawing groups were higher than those having electron-
- arit, r.; \viojtaneadi, . M s . H H H
(8) Berberich, H.: Roesky, P. Vi Giaar 1996 110 1618;Angew donating groups even though the reaction time was prolonged.
Chem., Int Ed. 1998 37, 15609. For example, when the aldehyde was the 4-nitrobenzaldehyde,
(9) (@) Hong, S.; Marks, Tyiimaiiias 2004 37, 673. (b) Kim, the yield of the product could reach as high as 85%, but when
Y. K, Livinghouse, T.; Bercaw, J. (12001, 42, 2933. the substitutents were 4-GB— or 4-(CHs),N—, the yields of
i ., Livi , u , . " R R .
(10) Horino ¥ Livinghouse, T 2004 23, 12 the products were only 58 or 52%, respectively, indicating

(11) (a) Hultsch, K. C.; Spaniol, T. P.; Okuda faasestaliig <l 997, . : :
16, 4845, (b) Agarwal. S.: Mast. C.: Anfang. S.: Karl. M.: Dehnicke, K.; electronic effects from the substituted groups on the reactions.

Greiner, A| . _ , . 199839, The influence of the rare earth metal on the yields of the
élrgi'ngr% QW_”K"’WMQQ%G;‘g"‘i'%eég%)sﬁﬁt‘f:'E?'buMg";i?'F,Yv" products was also investigated, and the results are given in Table
Jerome, R isimusuasiasmis 2000 33, 1530. 3. It was found that lanthanide chlorides generally had good
(12) Zhang, L.; Wang, S.; Sheng, E.; Zhou, iiaaasisaain 2005 7, catalytic activities on the reaction, but the catalytic activity of
68?i3) Zhou, S.; Wang, S.; Yang, G.; Liu, X.; Sheng, E.; Zhang, K.; Cheng, PrCk was relatively poor_compared to th.at of Other. LQCI.
L.; Huang, Z. pakdaaeean?003 22, 1019. catalysts. The results are in accordance with the Lewis acidity
(14) Anwander, RinanSaniis 1996 179 33. of the Lr** cations!® The results (Tables 2 and 3) are also in
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TABLE 2. Results of Reactions of Aldehydes with Lithium Amide TABLE 4. Results of Reactions of Aromatic Aldehydes with
LiN(SiMe3), Catalyzed by YClz? Stoichiometric Amount of Yttrium Amide
] ] 1. YCl; (5 mol %) [(Me3SI)2N]3Y([1-C|)LI(THF) 32
2Ar 1CHO + LiN(SiMe3), T 6 Ar—CHO 1. 1 equiv. of [(Me;Si),N];Y(t-CDLi(THF);
1 2. H,0
11 0
Ar—-C—NH, + ArCH,0H Il
5 3 3Ar—C—NH, 4+ 3ArCH,0H

t  product yieldof2° productof vyield of 3 B SR E—— T P

Ar— (d) of 2 (%) 3 (%) t product yitbald of product yi(beld of
—_ 0, 0,

CoHo— 3 oa 56 (18) 3a 62 (21) Ar solvent (d) of2 2° (%) of 3 3° (%)
4-CHsCeHa— 3 2b 62 3b 65 4-O,NCgH4— CHXCl, 2 29 93 39 88
4-CH;0CeH,— 3 2c 58 3c 60 4-O,NCeHs— CeHe 2 29 88 39 80
4-CICsHs— 2 2e 76 3e 78 4-O,NCgHs— toluene 2 29 88 39 80
4-BrCsHa— 2 2f 82 3f 78 4-O,NCgH4— Et,O 2 29 70 39 72
4-O,NCgHs— 2 29 85 39 85 4-O;NCgH4— THF 2 29 47 39 50
4-FCCeH4— 2 2j 83 3j 81 CeHs— CHLCl> 3 2a 58 3a 62
4-MeNCgHs— 3 2k 52 3k 50 4-CHsCeHa— CHLCl, 3 2b 68 3b 70
) . 4-CH;OCeHs— CHCl, 3 2c 58 3c 55
2 Reaction conditions: solvent, toluene; temperature, room temperature. _cH,0C;H,— CH.Cl, 3 2d 57 3d 59
bIsolated yield based on the lithium amiddsolated yields in the absence 4-CICeH— CH.Cl, 2 2e 78 3e 76
of YCI3 are shown in parentheses. 4-BrCsHa— CH.Cl, 2 of 82 3f 78
2-Furyl— CHCl, 2 2h 77 3h 70
TABLE 3. The Influence of the Lanthanide Metal on the CeHsCH=CH- CHCl, 3 2i 52 3i 58
Reactior? 4-FCCeHs— CHLCl, 2 2j 90 3j 85
— TN 4-Me;NCeHa— CHCl, 3 2k 56 3k 50
2 OZN—Q—CHO + LiNGSiMes), — > 2,4-ChCeHz— CHCl, 2 2 91 3l 80
2.H0 2,4-(MQO)2C6H3_ CH2C|2 3 2m 65 3m 60

aReaction condition: temperature, room temperatisolated yield

o)
[l based on the lanthanide amide.
0N C—NH, -+ OZNOCHZOH

Si)oN]sLn(u-Cl)Li(THF)3 are more solvent compatible than the
lithium amide (Table 4). So, it can be seen that the catalytic
Ln none Y Pr Nd Sm Eu Dy Ho Yb activity of yttrium amide [(MgSi)N]sY (u-Cl)Li(THF)3 is

yieldof2¢P (%) 47 85 60 82 78 70 75 80 85 almost the same as that of the yttrium amide Y[N(SiMe.

@ Reaction conditions: reaction time, 2 d; solvent, toluene; temperature, Th?refore' a. variety of arom"?‘tlc aldghydes Were treated with a
room temperature’ Isolated yield based on the lithium amide. stoichiometric amount of yttrium amide [(M8i)N]sY («-Cl)-
Li(THF)3in CH.CI, at room temperature, and the corresponding
agreement with the electronic effects of the substituents on the@mides and alcohols were obtained in good to high yields (Table
phenyl ring, suggesting that the higher the Lewis acidity of the 4)- It was not surprising that the yields @&—m and 3a—m
catalysts and the more electronegative the substituents on théVere higher than those of reactions initiated by ¥ @bpecially

phenyl ring are, the more favorable are the transformations of When the aromatic aldehydes were those having electron-
aldehydes to amides and alcohols. withdrawing groups, which are in accordance with the results

To collect some evidence for understanding the reaction Of Table 2. Itis noteworthy that when commercial benzaldehyde

mechanism, several reactions were performed. A lower yield OF 4-trifluoromethylbenzaldehyde was treated with a stoichio-
of the product was obtained when 4-nitrobenzaldehyde was Metric amount of yttrium amide [(M&i}N]sY («-CILI(THF)s,
treated with lithium amide LiN(SiMg; in the absence of Lng]| the corresponding benzamide or 4-trifluoromethylbenzamide can
indicating that the reaction might involve the cooperation of be isolated in 55 and 89% yields, respectively, suggesting that
the lanthanide metal. Because the reaction of lithium amide with & Small amount of impurities in the aldehydes only have a little
LNnCls could afford the lanthanide amides Ln[N(Sibds, 2 it |r)flu_ence_ on the reaction. Other Ianthanlde amides shovx_/ed a
was proposed that lanthanide amides Ln[N(Sjdle might be similar hllgh reactivity on the reaction. For examplg, reactions
the active initiators. To test this hypothesis, a reaction of yttrium ©f 1 €quiv of ytterbium amide [(MgSi)oN]aYb(u-CI)Li(THF)s
amide Y[N(SiMe),]5 with 6 equiv of 4-nitrobenzaldehyde was ~ ©F €uropium amide [(MgSi)oN]sEu(u-CILI(THF)s with 6 equiv
carried out in toluene at room temperature. The amide was Of 4-nitrobenzaldehyde afforded the corresponding amide in
isolated in an 82% yield, which was almost the same as the Yi€lds of 85 and 75%, respectively.
result initiated by YCJ. The result confirms that lanthanide ~ When a mixture of an electron-deficient aldehyde such as
amides Ln[N(SiMe),]; are the active initiators. When yttrium 4-nitrobenzaldehyde and an electron-nc_h aldehy(_je _such as
amide [(M&Si)N]sY (u-Cl)Li(THF)3 instead of Y[N(SiMe),]3 4-methoxybenzaldehyde was treated with a stoichiometric
was used, the isolated yield of amide could reach 88%. Thus,@mount of yttrium amide [(MSi)N]sY(u-CI)Li(THF)s, a
different solvents were used to test the reaction, and good toMixture of 4-nitrobenzamide, 4-nitrobenzyl alcohol, 4-meth-
excellent yields of products could be obtained. When the 0Xybenzamide, and 4-methoxybenzyl alcohol was isolated in
reaction was performed in GBI, the isolated yield of amide ~ 48, 39, 37, and 42% yields, respectively. This result cannot
was as high as 93%, suggesting that lanthanide amides{(Me explain h.ow the hydrllde transfers in the.reacnon. To sgarch for
the reaction mechanism, another experiment was carried out to

(15) Mikami, K.; Terada, M.; Matsuzawa, H . investigate the mechanism of the reaction by the treatment of 6
2002 41, 3554. equiv of 2-furylaldehyde with yttrium amide [(M8i).N]sY-

2g 3g
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SCHEME 1 SCHEME 2. Proposed Mechanism for the
CH,Cly Disproportionation Reaction Catalyzed by LnCl;
GQ—CHQ +  [(Me;Si),N;Y(#-CI)LI(THF); —— 0
0 Ar” TNH .
3 z_g—g—m-lsnv[e3 + 3@—CHZOSiM63 H—ZO> TH’O ’ LnCly 2 LINSMes),
0 0 ol ,\
4 5
0 _ Ln[N(SiMe3),];
3 @C—NHZ + 3 Q—CHZOH Ar TH:gISIMes ArCHO
<l 2D OLi
LiN(SiMej),
(u-Cl)Li(THF)3 in CH.Cl,, and the reaction mixture was Ar NSiMezo N(SiMe3),
examined by GCT-MS after 12 h. Almost equal amounts of F );C;[Ln] [Ln]‘O\AH
N-trimethylsilyl furan-2-carbamidetf and furfuryl trimethylsilyl AN Ar
ether 6) could be detected in GCT-MS spectra, and the SiMe; A
corresponding furan-2-carbamide and furfuryl alcohol were E ArCHO
isolated after hydrolysis qf t_he reac_tion mixture with 1N HCI ArCH,0SiMes
(Scheme 1, Table 4). It is interesting to note that when the D o]
aldehyde having the electron-withdrawing group on the phenyl leo [La]—0_-AT ] NSIM
ring, such as 4-nitrobenzaldehyde, was used in the reaction, only achon ! c (SiMe3)y
the corresponding amid@d), not N-trimethylsilyl 4-nitroben- )J\ , B
zamide, and 4-nitrobenzyl trimethylsilyl etheB)(could be AT "N(SiMes),
detected by GCT-MS, indicating an electron effect on the ¢ [Ln]=Ln[N(SiMes), ],

reaction. These results suggested that a half equivalent of the ) ) ) )
aldehydes might be used to produce the amides, while the other~ @and trimethylsilyl etheD afforded the corresponding amide
half amount of the aldehydes might be transferred to the and benzyl alcohol.

alcohols. To test this conclusion, 6 equiv of PhCDO was treated

with 1 equiv of yttrium amide [(Mg5i):N]sY (u-CI)Li(THF)3 Conclusions

in CH,Cl, for 2 days. Almost the same amount of deuterated
benzyl trimethylsilyl ether PhCEDSiMe; andN-trimethylsily| aromatic amides can be directly synthesized simply by the
benzamide PhCONHSiMavere detected by GCT-MS spectra. treatment of aromatic aldehydes with lithium amide, catalyzed

The ?bovg fr esults confllrme? afcgﬂgﬂ%on tuat the h{jd“d? W"J}S by commercially available Lng|lor by the treatment of aromatic
transferred from one molecule o to the second molecu ealdehydes with a stoichiometric amount of lanthanide amides

of PhCHO in the reaction. [(Me3Si)NJsLn(u-Cl)Li(THF)3 in good to high yields. The

\t/_Vhen thf I?ntfharllk?e _I‘?mr:dﬁs v&/ere co;;;}dered the efﬁgent results showed that the reaction had a tolerance for a variety of
active catalysts ror the TISnChenko reactiom,was assume substitutents on the phenyl ring, solvents, and different lan-

that the lanthanide amides might activate aldehydes to afford ;- i compounds, such as La®F [(MesSi):N]sLn(x-Cl)-

the corresponding Tishchenko esters, which might then react ey The results also indicated that the lanthanide amides
with lanthanide amlc_ies to give the corr_espond|ng_am|des_ and [(Me3Si)N]aLn(u-CI)Li(THF); are more solvent compatible
alcoho[s. To test th|_s pOSS|b|I_|ty, reactions of yttrium amide 5 "the fithjum amides, and the reactions initiated by the
[(Me3Si)N]3Y (u-Cl)Li(THF)3 with a variety of esters such as lanthanide amides [(M&i)N]sLn(x-CI)Li(THF)s gave more
benzyl bendz_o_ate ar;)d benzyl a(_:(;etate wel(rje Eerf_orrred dundir_ tEesatisfactory results than those catalyzed by IsnBécause the
.SagT‘e an h't'onﬁ’ ut no amides Co# b€ 'Sod?‘te ' Wf '(;] disproportionation reaction can be initiated by inexpensive and
Indicated that the esters were not the intermediates of t ecommercially available LnGlor easily prepared lanthanide
reactions to the amides. Therefore, th&l-bis(trimethylsilyl) amides [(MaSi),N]sLn(x-Cl)Li(THF)3 and because of the good

benzamideldmihgh(; be the mﬁSt Iikzly intle_rr;]"le(_ji%tﬂlaéhinc;[he solvent compatibility of the lanthanide amides, the dispropor-
aromatic aldehydes were changed to aliphatic aldehydes SUCh[ionation reaction provides a novel and simple method for the

as phenylacetaldehyde or butyraldehyde, the expected prOdUCtﬁreparation of amides compared with the method using LDA
of the reactions could not be isolated, for the reactions gave a5 a catalystt Further investigations on the use of this

Cogﬁlﬁ,); rggggrf,f the above-described evidences, the foIIOVvingdisp.roportionation reaction by using other lanthanide compounds
mechanism of the disproportionation reaction was proposed are In progress.
(Scheme 2). The reaction of lithium amide with LeGenerated

the lanthanide amide Ln[N(SiMp]s, which is coordinated by
the aldehyde. The addition 6fN(SiMes), in lanthanide amide General Procedure for the Direct Synthesis of Amides from
Ln[N(SiMes)2]s to a carbonyl group gave the intermedidte the Reaction of Aromatic Aldehydes with Lithium Amide
which transferred a hydride to the second molecule of the Catalyzed by LnCls. A 30-mL Schlenk tube under dried argon
aldehyde to give a lanthanide alkoxid® and the N,N-bis- was charged with lithium amide LiN(SiMp (0.168 g, 1.0 mmol),
(trimethylsilyl) benzamide€. The lanthanide alkoxidB reacted YCl5 (0.010 g, 0.05 mmol), and toluene (10 mL). To the mixture
with the N,N-bis(trimethylsilyl) benzamide€ to give trimeth- was added 4-nitrobenzaldehyde (0.303 g, 2.0 mmol). After stirring

. . . 16 .
ylsilyl ether D and the intermediaté&,™ which then reacted (16) This kind of coordination mode has been proven in lanthanide

with lithium amide LiN(SiMe), to give Ar—C(OLi)=NSiMes chemistry, see: Evans, W. J.; Fujimoto, C. H.; Ziller J. finssssssteiias
F and lanthanide amides. Hydrolysis of-AC(OLi)=NSiMes 2001, 20, 4529.

In summary, we for the first time found that a variety of

Experimental Section
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the reaction for 2 or 3 days at room temperature, diluted 2g by alternating aldehydes or lanthanide amides and were fully
hydrochloric acid (0.1 M, 1 mL) was then added and the mixture characterized. In some cases, the amides were isolated directly by
was extracted with ethyl acetate, dried over anhydrous Mg&@i silica gel column chromatography after the completion of the
filtered. After the solvents were evaporated, the residue was purified reaction and evaporation of the solvent, without hydrolysis of the
by silica gel column chromatography by using a mixture of reaction mixture. Their physical and spectral data were reported in
n-hexane and ethyl acetate (1:1, v/v) as an eluent to give Supporting Information.

4-nitrobenzamide2g) as a pale yellow solid in 85% yield (0.141 The commercial aldehydes such as benzaldehyde or 4-trifluo-
g) and 4-nitrobenzyl alcohoBf) as a yellow solid in 85% yield  romethylbenzaldehyde can also be used directly for the preparation

(0.130 g). This compound can also be prepared in 47% yield in of the corresponding amides in 55 and 89% yield, respectively,
the absence of YGlby using similar procedures as those used following the procedures similarly used above.

above. ) . When a mixture of 4-nitrobenzaldehyde and 4-methoxybenzal-
The amidesZa—g, 2j, and2k) and alcohols§a—g, 3}, and3k) dehyde was treated with a stoichiometric amount of yttrium amide
were prepared following similar procedures as those used for the [(Me3Si)N]5Y (u-Cl)Li(THF)s, a mixture of the corresponding
preparation o2g by alternating aldehydes and were fully character- 4 niropenzamide, 4-nitrobenzyl alcohol, 4-methoxybenzamide, and
ized. In some cases, the amides were isolated directly by silica 9e|4-methoxybenzyl alcohol was isolated in 48, 39, 37, and 42% yiélds,
column chromatography after the completion of the reaction and ogpectively, following the procedures similarly used above.
evaporation of the solvent, without hydrolysis of the reaction GCT-MS Analvses The reaction of 6 equiv of 2-furvialdehvde
mixture..TheirphysicaI and spectral data can be read in Supportingor 4-nitrobenzalt):i/ehyde or PhcDO witf? yttrium an%ide [@)‘gle
Information. Si)oN]sY (u-Cl)Li(THF)3 in CH,Cl, was performed independently,

General Procedure for the Direct Synthesis of Amides from f - ;
the Reaction of Aromatic Aldehydes with a Stoichiometric and the reaction mixture was examined by GCT-MS after 12 h.

Amount of Lanthanide Amides. A 30-mL Schlenk tube under )
dried argon was charged with yttrium amide [(388.N]sY (u-Cl)- Acknowledgment. The work was supported by the National
Li(THF)3 (0.249 g, 0.3 mmol) and dichloromethane (10 mL). To Natural Science Foundation of China (20472001, 20271003),
the mixture was added 4-nitrobenzaldehyde (0.272 g, 1.8 mmol). the Program for the NCET (NECT-04-0590), the Excellent
After stirring the mixture for 2 days at room temperature, the Young Scholars Foundation of Anhui province (04046079), and
reaction mixture was hydrolyzed by 1N HCI, extracted with ethyl a grant from the Anhui Education Department (2005hbz06). We
acetate, dried over anhydrous Mgs@nd filtered. Then the solvent  are grateful to Prof. Jiping Hu and Prof. Baohui Du for their
was evaporated and purified by silica gel column chromatography assistance in running NMR and IR spectra.
by using a mixture oh-hexane and ethyl acetate (1:1, v/v) as an
eluent to give 4-nitrobenzamid@d) as a pale yellow solid in 93%
yield (0.139 g) and 4-nitrobenzyl alcohdd) as a yellow solid in
88% vyield (0.121 g).

The amides Za—m) and alcohols 3a—m) were prepared
following similar procedures as those used for the preparation of JO060063L

Supporting Information Available: Characterization spectra
and data of the compounds. This material is available free of charge
via the Internet at http:/pubs.acs.org.
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