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Abstract: A new and  efficient phosphomolybdic  acid available catalysts that has not been utilized for the syn-

(HsPMo,,0,0)-catalyzed three-component reaction of aldehydey,“':'SIS of protected homoallylic amirfes.
carbamate and allyltrimethylsilane to yield the correspondingn continuation of our interest in one-pot synthesis of

protected homoallylic amines in gOOd ylelds is described. amines from Carbony| Compoun%ere we wish to re-
Key words: phosphomolybdic acid, three-component reactiorport a facile and efficient synthesis of protected homo-
homoallylic amines, heteropolyacid allylic amines using phosphaiybdic acid (PMA) as a

catalyst. Accordingly, a three-component reaction of
aldehydes, carbamate and allyltrimethylsilane in the
Homoallylamines are useful synthetic intermediates ipresence of PMA (§PMo,,0,,) resulted in the formation
natural product synthesis and also precursofsdmino of corresponding homoallylic amines in good yields
acids an@-lactamst They are commonly prepared by the(Scheme 1).
allylation of aldimines prepared from aldehydes and

amines in advance using allylic nucleophiles such as all - 1o, PMA (L mol%) NHCbz
silanes, allyl stannanes, and allylic organometaflicBo ~ R-CHO + Cbz-NH, + Z>-SMe TMeeN L T RS

avoid the prior synthesis of aldimines a direct three-conr=aryl, alkyl
ponent reaction has been reported for the preparationscc)rﬁ

. 5 . emel
homoallylamined:®> These three-component reactions are

useful, not only because two bonds are formed in one step, ] ]
but also because the methods are useful for preparin’g[!)és" we examined the reaction of benzaldehyde and allyl-

broad variety of compound libraries. The catalysts erfimethylsilane with benzytert-butyl carbamate and ben-
ployed for these three-mponent reactions are Z€Ne sulfonamide in the presence of_l mol% PMA
BF,-OEL,* triphenyl methyl perchlorat®, Bi(OTf,), catalyst. T_he results are summarized in Tab_le 1. The
I,,% etc’ However, these methods while offering soméeaction with be_nzyl carbamate went to completion inten
advantages, also suffer from drawbacks such as the féinutes to provide the Cbz-protected homoallyl amine in
quirement of stoichiometric amounts of Lewis acid2% Yield. Whereastert-butyl carbamate and benzene
(BF,-OE), prior silylation of the carbamate, use of a Iores_ulfonamlde reactions are slower with relatively lower
synthesized organometallic agent, use of expensive caxiglds.

lysts and long reaction times. Furthermore, the protectBésed on the above results, we next examined the reaction
homoallyl amines can easily undergo further conversion$ various aldehydes with benzyl carbamate and allyltri-
using well-established protective group chemistry withoutethylsilane using 1 mol% of PMA catalyst in aceto-
effecting the double borfdTherefore, there is an impor- nitrile. The results are summarized in Table 2. Various
tant need to develop new methods for the synthesis of pro-

tected homoallylic amines using commercially availablesapie1 Synthesis of N-Protected Homoallyl Amines from Benz-

pollution preventing green catalysts. adehydé

The applicatio_n of solid a_lci(_js as efficie.nt heterqgeneogﬁtry Amide Time (min) Amine Yield (%)

catalysts continues to gain importance in organic synthe-

sis! Heteropolyacids (HPAs) are environment-friendlyt Cbz-NH, 10 NHCbz 92

and economically feasible solid acids owing to their high =

catalytic activities and reactivities, ease of handling, allow

cleaner reactions in comparison to conventional cataly®ts  Boc-NH, 45 NHBoc 64

(less waste production), non toxicity and experimental S

simplicity.® Among the heteropolyacids, phosphomolyb-

dic acid (PMA) is one of the less expensive commercially PhSQNH, 30 NHSO,Ph 81
X
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aromatic aldehydes having methyl, nitro, halo, cyano amdaction was demonstrated by the conversion of the alde-
trifluoro methyl groups at th@ara-position were em- hyde to the homoallylamines in the presence of a keto
ployed for the production of the corresponding protectegtoup for the first time, as shown in entry 12.

homoallylic amines in good yields (entries 2-6, Table 2), conclusion, an efficient and selective three-component
Application of the present methodology was also examisaction has been developed to produce the protected
ined using aldehydes messing acid sensitive ethers,omoajlylic amines in the presence of a catalytic amount

(protecting groups) such as methigit-butyl dimethyl- (2 mol%) of PMA. The advantages of this protocol in-

silyl (TBS) and methoxy methyl (MOM). These corre,qe mild reaction conditions, cleaner reaction profiles,
spond to entries 7-9 in Table 2. Similarly,

the presenfq simple experimental pr re that all her mak
protocol also behaved well with cinnamaldehyde an%ilig rietﬁtfdeef?i?:ien'ﬁ tal procedure that all together make
octanaldehyde to yield the corresponding Cbz-protected
homoallylamines. The chemoselectivity of the presefteneral Experimental Procedure
To a stirred solution of aldehyde (1 mmol) in MeCN (10 mL), ben-

) ) zyl carbamate (0.151 g, 1 mmol) and allyltrimethylsilane (0.125 g,
Table2 Synthesis of Cbz-Protected Homoallyl Amines 1.1 mmol), PMA (18 mg, 1 mol% and commercially available) was
added and the reaction mixture was stirred at r.t. for the given time

Entry Aldehyde (Liinr:)e Amine? Z)}e)lbd (see Table 2). The solvent was evaporated in vacuo and the crude
0 product was purified by column chromatography to yield the corre-
1 cHO 10 NHCbz R sponding homoallylic aming.
© o
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Spectroscopic data for the selected products:

Tablel, Entry 3: *H NMR (400 MHz, CDC)): § = 7.65 (d,
J=7.6Hz,2H),7.45(=7.6 Hz, 1 H), 7.34 (1= 7.6 Hz,

2 H), 7.18-7.14 (m, 3 H), 7.07-7.04 (m, 2 H), 5.55-5.47 (m,
1 H), 5.08-5.04 (m, 2 H), 4.93 (br s, 1 H), 4.42-4.40 (m, 1
H), 2.46 (tJ=5.2 Hz, 2 H)13C NMR (100 MHz, CDC)):

5 =140.6, 140.3, 133.2, 132.2, 128.7 (2 C), 128.3 (2 C),
127.4,127.0 (2 C), 126.6 (2 C), 118.9, 57.6, 41.8. IR (neat):
3276, 2949, 2331, 1319, 1161, 753 rhiRMS (ESI):m/z
calcd for GgH,7,NO,S: 310.0877 [M + Nd] found:

310.0870.

Table 2, Entry 8: 'H NMR (500 MHz, CDCJ): § = 7.35—

7.26 (m, 5 H), 7.18 (d} = 7.5 Hz, 2 H), 6.85 (d] = 8.5 Hz,

2 H), 5.67-5.61 (m, 1 H), 5.30-5.10 (m, 5 H), 4.85 (brs, 1
H), 2.56 (br s, 1 H), 1.05 (s, 9 H), 0.26 (s, 6 & NMR

(125 MHz, CDC)): & = 155.6, 154.6, 136.5, 134.7, 133.9,
128.4 (2 C), 128.0 (2 C), 127.3 (2 C), 119.9 (3 C), 118.1,
66.9,54.5,41.3,26.1 (3 C), 18.6,-3.8 (2 C). IR (neat): 3325,
2929, 1698, 1509, 1256, 914 ¢nHRMS (ESI):nz calcd

for C,,H35NO,Si: 434.2127 [M + Ndj found: 434.2120.
Table 2, Entry 9: *H NMR (500 MHz, CDC)): § = 7.41—

7.34 (m,5H), 7.24 (dd,= 2.0,6.0 Hz, 2 H), 7.16 (d,= 8.0

Hz, 1 H), 7.01 (tJ=7.5Hz, 1 H), 5.80-5.70 (m, 2 H), 5.30
(s,2H),5.17-5.08 (m, 5 H), 3.52 (s, 3H), 2.64 6.0 Hz,

2 H).23C NMR (125 MHz, CDC)): § = 155.5, 154.2, 136.6,

134.5,130.2,128.4,128.3,128.1, 128.0, 127.9, 121.7 (3 C),

117.7, 114.2, 94.3, 66.8, 56.4, 52.2, 40.3. IR (neat): 3342,
2954, 1716, 1492, 1233, 995 ThHRMS (ESI):mz calcd

for CogHsNO,: 364.1524 [M + Na found: 364.1517.
Table2, Entry 12: *H NMR (400 MHz, CDCJ): § = 7.92
(d,J=8.0Hz, 2H,), 7.43-7.34 (m, 7 H), 5.66-5.58 (m, 1 H),
5.14-5.02 (m, 4 H), 4.85 (br s, 1 H), 2.58 (s, 5*M).NMR
(100 MHz, CDCJ): 5 = 197.8, 155.9, 136.2, 133.4, 128.7 (3
C),128.5(2C), 128.1 (2 C), 128.0 (2 C), 126.5 (2 C), 118.7,
116.5, 66.8, 40.8, 26.5. IR (neat): 3329, 3065, 1708, 1681,
1530, 1219, 698 cth HRMS (ESI):nvz calcd for

CyoHoNO;: 346.1417 [M + Naf, found: 346.1409.
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