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Ahtract: Reaction of aranmtic aldehyde8 1 with the ketone acetal 2 In presence of 

zinc bromide affords methyl 2-(phenyltrffluoroacetylamino)-+triwthylsiloxy- 

alkanoatea 2. Elimination of trimethylailanole fran 2 by wanm of trifluoroacetic 

acid anhydride yields (E,Z) methyl 2-(phenyltrifluoroacetyl-amino)-2-alkenoates 5. 
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53% A. JACXXUEN-BAW and G. SUKIEN 

PreVlOUaly we reported the oyntheaie of 1,2-dialkoxy-1-(trimethylailoxy)-1-alkenea 

by ailylatlon of a-alkoxy carboxylic acid eaters with trimethylailyltriflate (A)/ 

triothylamine2). In the aame manner we succeeded in preparing N-protected a-amino 

ketene acstala atartinq fran eatmra of N-trifluoroacety191ycine2-4) and N-trifluo- 

roacetyl marcomines). In reaction of these ketene acetala especially with arauatic 

c8rbalashyam8 wxzbtainaa ai88tareanwric aixturoa of s-~no-8-trimthylailo~~al- 

kanoatea3-5). g-ellAnation of trimathylailmole by meana of methum aulfonic acid 

anhydride or trifluoroacetic acid anhydrlde yielded mainly (Z)-a,B-dehydroamlno 

acid eatera4~5). We now deacrlbe the ayntheaia of the 2-N-phenylamino ketene 

acetal 2 by reaction of N-phenyl-N-trifluoroacetylglycine mthyleater (1) with 

trimethylailyltrlflato (&)/triethylamine under modified ailylation conditiona 

(0x9. part). In an aldol type reaction catalyaed by zinc bromide 2 adda to 

(hetero)aranatic aldehydoa i resulting in formation of methyl 2-(phenyltrifluoro- 

acetylamino)-3-trimethylailoxyalkanoatea 2 am erythro/threo mixture8 (table 1). 

Stereoaelective l yntheaia of 2-alkylamino-3-hydroxy alkanoic acid8 were realized 

by aldol type reactiona with N-alky191yclneaL~7 or by hydroxyalkylatlon of iao- 
thiocyanato acetic acid Qrivatlvea8. Knantloaelective preparation of 2-amino-3- 

hydroxy carboxyllc acida could be performad fran 2,5-dioxopiparatinea by Schllll- 

kopf et a1.g*1o or fran 1,3-oxatolidlnonea by Seebach et a111r12. 

N-aubatituted aehydroamlno acids are increasingly found am building blocks in pep- 

tldea13*14. We tharefore extended the l yntheaia of dehydroamlno acid eatera on the 

N-phenyleatera 2 in a modified form. By B-elimination of ntrimethylailanole" with 

trifluoroacetic anhydridefpyridine in presence of catalytic amount8 of I-dimethyl- 

amino pyridine we obtained the N-phenyl alkenolc acid eater8 p in 9ood yield8 till 

now am mixturea of the E/Z iaotwra (table 2). Examination of the reaction path of 

the aldol addition and the B-elimination are in propream. 

We gratefully a&n-ledge the Deutache Forachun9agemeinaohaft for financial 

aupport. 

N-phenylglycine and trlmethylailyltriflate (h) am well am the aldehydea i are 

carroercial product8 (Fluka M, Bucha S.G., Switzerland). %I-NMR spectra were 

recorded on Bruker Cxp 300 in CDClj/TMS. 

l-~thoxv-2-(N-phenv~-trifluo:occetyl~no)-1-~tr~thulriloxv)ethen (1) 

Methyl-2-(N-phenyl-trifluoroacetylamlno)ethanoat (1) (26.19 9, 0.1 mol) is dia- 

solved in a mixture of absolute trlethylamine (200 ml) and 1,2-dlchloroethane 

(50 ml). TrImethylailyltriflate (1) (33.33 9, 0.15 mol) ia gradually added at O- 

5.C. Stirring is continued for 60 hour8 at rw temperature, the organic phaae is 

removed and the aolventa are diatllled off in vacua. Pentane (100 ml) is added, 

atlrrecl for 30 min and the pentan solution removed from a amall amount of tri- 

ethylamnonium triflate. Pentane la dlatllled off in vacua and the crude product 

purified by diatillatlon; yield 27 9 (81 \), b.p. llO-112*C/ 0.01 torr. 

C14Hl6F3NO3Si Calc. C 50.43 H 5.44 N 4.20 

(333.4) Found 50.46 5.56 4.46 

lH-NMR (CDC13): 6 - 0.10,0.30 (‘,8,9H,Si(CH3)3), 3.51,3.64 (8,.,3H,OCH3). 5.07 

(A,lHvinyl), 7.45 (a,SHar,.). 



mthYl-2-IphenYltrifluor~utul~lno~-3-~tfFmsthul~oZY~all~t~ 2; general 

Procedure: 

The carbaldehyda i (15 msaol) and zinc braoide (0.17 g, 0.75 -1) are dlaeolved in 

absolute dichloranethane (40 ml) and the ketone acetale 1 ir slowly added with 

stirring at O-5.C. Thereafter stirring is continued for sane hour8 at room tempe- 

rature (table 1). The solvent lm evaporated, the oily residue dimoolved in abso- 

lute pentane (80 ml), filtered from zinc branide by auction the mlutlon again 

evaporated and the raw product8 dimtilled. Raw procucts which cannot be purified 

by distillation are taken up in absolute ether (100 ml) and treated with charcoal 

for 24 h. The mixture La filtered and the ether evaporated in vacua (table 1). 

!E.Z)-~ethvl-2-~p~nYl-trif1uoroacetv1amino)-2-alJcenoate~ 5; Genera4 Procedure: 

The compound 2 (20 ml) and I-dimethylamino pyridine (0.49 g, 4 ~1) are placed 

in absolute dichloroethana (50 ml). Trifluoro acetic acid anhydride (5.04 g, 24 

nmol) is slowly added at O-5.C and the solution warmed up to 4O.C with stirring 

for one hour. After cooling to roan temperature absolute pyridine (3.5 g, 44 ml) 

is gradually added and the mixture refluxed with stirring for 6 h (table 2). The 

reaction mixture is given to ether (150 ml) washed with water and the organic 

layer dried with calcium chloride. The solution 18 evaporated in vacua and the 

residue recrystallized from chlorofonn/pentane 1:lOO. 

Table la. Methyl 2-~phtnyltrifluoroacttylamlno)-3-(trimsthylolloxy)aUtanoatto 2 

prepared 

Product Reaction- Yield [\I b.p. [*C]/torr Molecular 

No. time [hl [trythro/threo]- Formula 

distributiona) 

2 12 75 

[56:441 

z?? 12 74 

[56:44] 

z 4 05 

[55:45] 

z 4 89 

[60:401 

2 4 81 

[63:37] 

z 2 80 

[64:361 

?a 4 85 

[55:451 

115/0.001 C12H24F3N04Si 
(439.5) 

120/0.001 C22H26P3H04Si 
(453.5) 

b C22H26P3NoSSi 
(469.5) 

b C23H28P3N06Si 
(499.6) 

b C24H30F3N06Si 
(529.6) 

b C19H22P3N05Si 
(429.5) 

b ClgH22F3NO4SSl 

(445.5) 

a) Determined by lH-NMR spectroscopy; b) could not be dlstllled, tot general 

procedure 



Table lb. Spectroscopic and analytical data of caapotir 2 

Pro- b-NkfR spectra ICDC13, 6 ppar) C H N 

duct 

No. 

25 -0.08,O.OO (20,9H,Si(CH3)3), 3.58,3.87 Calc. 

(h,Xi,OC?ij), 4.16,4.66 (d,d,J=BHt,J= Found 

9.5Hr,lH,NCX), 5.37,5.67 (d,d,J=9.5Ht, 

J=BHt,lH,OCH), 7.18-7.55 (m,lOH,,,) 

zk -0.07,O.OO (28,9H,Si(CH3)3), 2.33,2.42 Calc. 

(2B,3H,CHj), 3.60,3.87 (20,3H,OCH3), Found 

4.21,4.66 (d,d,J=BHt,J=9Hr,lH,NCH), 5.33 

5.62 (d,J=9Hr,J=BHt,lH,OCH), 7.05-7.63 

(m,9Harm) 

2 -0.07.0.00 (28,9H,Si(CH3)3), 3.60,3.80 Calc. 

3.87 (3s,6H,OCH3), 4.25,4.67 (d,d,J=BHt, Pound 

J=9Ht,lH,NCH), 5.31,5.61 (d,d,J=SHt,J=BHz, 

lH,oCH), 6.76-7.62 (m,9H,,,) 

ii -0.06,O.OO (b,%i,Si(CHj)j), 3.60,3.76 Calc. 

3.85,3.87,3.92 (Ss,9H,OCH3), 4.18,4.76 Found 

(d,d,J=8fiz,J=9Ht,lH,NCH), 5.26,5.60 (d, 

d,J=9Ht,J=OHz,lH,OCH), 6.80-7.00 [m,3H,,,), 

7.12-7.61 (m,5Haroml 

2 O.OO,O.Ol (28,9H,Si(CH3)3), 3.66,3.77 Calc. 

3.85,3.91,3.93 (Sa,lZH,OCH3), 4.10,4.77 Found 

(d,d,J=8Ht,J=9Hz,lH,NCH), 5.27,5.63 (d, 

d,J=9Hz,J=8Ht,lH,OCH), 5.56,6.65 (2s, 

2Har,), 7.13-7.63 (m,SH,,,) 

z 0.00,0.02 (2s,BH,Sl(CH3)3), 3.55,3.88 

(26,3H,OCHj), 4.63,4.77 (d,d,J=SHz, 

J-lOHr,lH,NCH), 5.48,5.72 (d,d,J=lOHz, 

J=9Ht,lH,OCH), 6.35 (s,2Hfurane), 7.26- 

7.70 (m,6H arom+furane) 

za 0.00,0.06 (28,9H,Si(CH3)3), 3.65,3.85 

(2P,3H,OCH3), 4.22.4.63 (d,d,J=BHt,J= Calc. 

8Ht,NCH), 5.75,5.97 (d,d,J=8Hr,J=BHt, Found 

OCH), 6.83-7.65 (m,8Harom+thiophane) 

57.39 5.50 3.18 

57.57 5.56 3.24 

58.26 5.77 3.08 

58.16 5.79 3.18 

56.27 5.58 2.98 

56.37 5.50 3.07 

55.30 5.65 2.80 

55.08 5.63 2.84 

54.43 5.71 2.64 

54.57 5.63 2.82 

a) 

S 

51.22 4.97 3.14 7.19 

50.98 4.89 3.28 7.33 

al z could not be purified because of its instability. 



2~Phenyl~nfluoroocnylam~oo)-3~tnmethylcxy) dkanolc acid 

Table 2a. Plethyl 2-(phenyltrlfluoroacetylamlno)-2-alkenoates p prapared 

Product Yield E:Z- m-p. Xolecular 

No. 111 Diotributfona) ['Cl Formula 

2 71 53:47 81- 82 C18&4F3NO4 
(349.3) 

2 71 61:39 109-110 C19H16F3N03 
(363.3) 

is 75 69:3L 89- 90 C19x16P3N04 
(379.3) 

ii 78 61:39 83- 04 C20H18P3N06 
(409.4) 

i% 73 55:45 go- 91 C21H20P3N06 
(439.4) 

!G 60 61:39 105-107 C16H12P3N04 
(339.3) 

!iiI 70 61:39 go- 91 C16H12P3N03S 
(355.3) 

Table 2b. Spectroscopic and Analytical Data of Compound p 

Pro- lH-NMR-Spectra (CDC13, 6 ppm) C H N 

duct 

No. 

3.80,3.88 (s,s,3H,OCH3), 7.05-7.65 (m, 

10H arm)* 7.83t7.98 (s,s,l+inyl) 

Calc. 62.81 4.43 3.05 

Found 62.77 4.45 3.03 

Calc. 60.16 4.25 3.69 

Found 60.03 4.31 3.70 

Calc. 58.68 4.43 3.42 

Found 58.94 4.49 3.41 

2.36,2.39 (s,s,3H,CH3), 3.78,3.86 (8,s. 

3H,OCH3), 7.14-7.56 (m,9H,,,), 7.79, 

7.96 (s,s,lH,inyl) 

3.77,3.82,3.85 (s,~,~,~H,oCH~I, 6.90,6.92 

6.96 (8,8,8,28,,,), 7.20-7.48 (m,5Haro,,,), 

7.60,7.63 (s,s,2H,,,), 7.75‘7.94 (s,I, 

lHvinyl) 
3.72,3.78,3.04,3.87,3.91,3.94 (68,9H, 

mH3)r 6.67-7.45 (m,BH,,,), 7.77,7.94 

(SvSrlHvinyl) 

3.75,3.79,3.82,3.86,3.90,3.92 (6s,12H, 

0CH31, 6.74,6.90 (s,s,ZH,,,), 7.19-7.45 

(m,5H arm), 7.76,7.91 (S,S,lHvinyl) 

3.78 (s,3H,OCH3), 6.54-6.57 (m,lH,,,), 

6.84,6.89 (d,d,J=3.4Hz,lHfuran.), 7.24- 

7.46 (m,5H arom), 7.58-7.60 (m,lHfurana)e 

7.58,7.77 (s,s,lHv~nyl) 

3.78 (s,3H,OCH3), 7.10-7.59 (m, 

81 Sra+thiOphenS)v ~*0%~.22 (S,S, 

lHviny1) 

Calc. 57.40 4.50 3.10 

Found 57.58 4.65 3.17 

Calc. 56.64 3.56 4.12 

Found 56.47 3.69 4.00 

Calc. 

Found 

Calc. 61.89 4.04 4.01 

Found 62.02 4.23 3.91 

54.08 

53.88 

S 

3.40 3.94 9.02 

3.45 3.99 9.16 

a) Determined by lH-NI¶R-S~ctrOSCO~ 
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