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Swmary Dehydrotrlpeptldes, X-tH(R")-APhe-?H(Rk)COOMe (2 X =tBOC-NH,CBZ-NH,CF3CONHandN3), 

were employed for the asymmetric hydrogenation catalyzed by choral rhodium complexes and it was 

found that tBOC-J brought about by far the best results Stereoselective dldeuteratlon of a 

tBOC-J was successfully performed 

Recently, new synthetic route to the chit-al dlpeptldes has been developed by using the asym- 

metric hydrogenation of dehydrodlpeptldes catalyzed by choral rhodium complexes, 132 and it has 

been disclosed that the dehydrodlpeptldes of the type l are very good substratesfor the reaction 

to achieve quite high stereoselectlvltles' whereas the dehydrodlpeptldes of the type ,$ realize 

.,ON:~CONHLCOOR COOR 

only moderate to fairly good stereoselectlvlties 2 Although these reported results provide in- 

teresting and significant informations about the appllcablllty of homogeneous asymmetric hydro- 

genation to peptlde synthesis, the chit-al dlpeptldes so far obtained in the asymmetric hydrogen- 

ation of the type k and ,?, dehydrodipeptldes where R1 1s methyl or phenyl, are not necessarily 

good building blocks for polypeptlde syntheses since it 1s hard to remove the acetyl or benzoyl 

protecting group Accordingly, we prepared dehydrotrlpeptldes of the type 2 where X 1s t-butoxy- 

carbonyl (tBOC), benzyloxycarbonyl (CBZ), or trlfluoroacetyl, which could provide versatile trl- 

X-NH~CON:kONH~COOR X = tBOC, CBZ, CF3C0 

i! 

peptlde building blocks after the asymmetric hydrogenation Now, we describe here effective 

asymmetric hydrogenation of the type 4 dehydrotrlpeptldes and remarkable effects of N-protecting 

groups on stereoselectivity and reactivity 

The dehydrotripeptldes (2) where RJ is phenyl and R 1s methyl in the present study, were 

easily prepared by the reaction of azlactones (,$,) with a-amino acid ester hydrochlorldes (5) in 
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the presence of N-methylmorphollne (NMM) In chloroform at room temperature in good ylelds(eq 1)3 

RZ Ph 

H 

a: X =tBOC; b: X 

+ 
H N~cOOMe -2 (1) 
,l 

HZ1 

2 
=CBZ; c: X = CF3C0 

For the comparison purpose, N3CH2CO-APhe-(S)-Leu-OMe (8) which 1s 

Leu-OMe, was also prepared in a similar manner 
3 

The asymmetric hydrogenation of 2 thus prepared revealed that 

and the stereoselectivity of the reaction was strongly governed by 

9 

L*-Rh+ 
k 

equivalent to Gly-APhe-(S)- 

both the catalyst efficiency 

the sort of N-protecting group 

For instance, the asymmetric hydrogenation of ,&,-A, ,$Q s j#, where RZ is hydrogen and RK 1s 

isobutyl (S) by using Ph-CAPP-Rh+ as catalyst4 (4O'C in ethanol) gave the following results 

,i&,-,j, (cat 1 0 mol%, 10 atm of H2, 45 h) 100% conversion, (R,S)/(S,S) = 96 9/3 1, & (cat 2 0 

mol%, 10 atm of H2, 40 h) 82% conversion, (R,S)/(S,S) = 85 4/14 6, &_ (cat 5 0 mol%, 50 atm of 

H2, 50 h) 93% conversion, (R,S)/(S,S) = 61 5/38 5, ,ij,$ (cat 5 0 mol%, 50 atm of H2, 45 h) 0% 

conversion 5y10 As typically exemplified in these results, 2 bearing tBOC group (a) brings 

about by far the best stereoselectivity as well as catalyst efficiency As for the asymmetric 

hydrogenation of a, we further carried out the reaction with higher concentration of choral cat- 

alysts and found that high stereoselectlvltles could be realized by using 5 0 mol% of the choral 

catalyst, and in the case of diPAMP-Rh+ catalyst, 2 0 mol% concentration was enough to attain 

high stereoselectivity Results are listed in Table 1 
10 

The asymnetrlc hydrogenation of &, series, ,&,-A Q, ,&,-2, p roceeded smoothly by using 1 0 mol% 

of choral catalysts to give the corresponding trlpeptldes (h-j, s k-2) in quantitative yields 

Results are sumnarlzed in Table 2 lo 

In connection with the reglospeclflc and stereoselective labeling of polypeptldes, we car- 

ried out the dldeuteratlon of &-t as a model system by using Ph-CAPP-Rh+ and diPAMP-Rh+ as cat- 

alysts 476 The reactions were run with 1 0 mol% of the choral catalyst 
10 

in ethanol at 40°C and 

10 atm of hydrogen for 18 h, and the corresponding dldeuterlotripeptldes were obtained in quanta- 

tatlveyleldswlthout any scrambling of deuterlum (eq 3), Ph-CAPP-Rh+ (R,R,S)/(S,S,S) = 93 O/7 0, 

dIPAMP-Rh+ (~,i?,s)/(s,s,s) = 2 6/97 4 

In conclusion, it 1s demonstrated that the asymmetric hydrogenation catalyzed by choral 

rhodium complexes 1s readily applicable to the asymmetric synthesis of trlpeptlde building blocks 

by the entry of tBOC for protecting N-terminus, and also to the stereoselective labeling of these 

building blocks An application of this method to the asymmetric synthesis of Enkephalln analog 

~111 be described in the follwlng paper 
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Table 1 Asymmetric Hydrogenation of CBZ-Gly-APhe-(S)-Leu-OMe (&jE)' 

Entry 
Choral Cat Conditions 
Llgand (mol%) H, Press , Temp , Time 

1 (+)BPPM' 2 0 10 atm, 4O"C, 65 h 88 20 8/79 2 
2 50 10 atm, 4O"C, 65 h 100 8 Of92 0 

3 (-)BPPM~ 2 0 10 atm, 4O"C, 47 h 79 85 8/14 2 
4 50 10 atm, 4O"C, 42 h 100 93 o/7 0 

5 Ph-CAPPe 2 0 10 atm, 4O"C, 40 h 82 86 4/13 6 
6 50 10 atm, 4O"C, 40 h 100 94 l/5 9 

7 (+)DIOPP 5 0 10 atm, 4O"C, 40 h 100 27 6172 4 

8 (-)DIOpf 5 0 10 atm, 4O"C, 40 h 100 75 9/24 1 

9 dIPAMPS 2 0 10 atm, 4O"C, 65 h 100 3 3/96 7 
10 50 50 atm, 4O"C, 42 h 100 3 6/96 4 

Conversion(%)b (W$:js)b 0 0 - 

a All reactions were run with 0 3 mnol of & and 0 6 % 1 5 x 10e2 mmol of chit-al catalyst in 
ethanol (9 ml) b Determined by HPLC analysis (see note 5) c See ref 7 d See ref 8 
e See ref 4 S See ref 9 g See ref 6 

Table 2 Asymmetric Hydrogenation of tBOC-Dehydrotripeptides ($,a)' 

Entry Substrate 
Choral Trlpeptlde 
Llgand (R,S)I(S,S)b (S,R,S)/(S,S,S)" 

1 tBOC-Gly-APhe-(s)-Leu-OMe Ph-CAPP 96 9/3 1 

2 J&.-i (-)BPPM 94 O/6 0 

3 (+)BP~M 8 D/92 0 

4 (-)DIOP 84 4/15 6 

5 (+)DIOP 33 5166 5 

6 dIPAMP 1 l/98 9 
__-______-__________~~__~_~~~_~_~_ _____~~~~~___~__~__________~~_____~~_______~__~~~____~~~~____ 

7 tBOC-(S)-Ala-APhe-(S)-Leu-OMe Ph-CAPP 92 5/7 5 

8 JR-z (-)BPPM 90 819 2 

9 (+)BPPM 17 9/82 1 

10 dIPAMP 5 o/95 0 
~--~~~~_~~-~~_~__--~~_~_~~~~~____~______-______-____-______--______--_-_______---_______-_______ 

11 tBOC-(s)-Phe-APhe-(S)-Leu-OMe Ph-CAPP 94 4/5 6 

12 a-2 (-)BPPM 89 O/11 0 

13 (+)BPPM 24 9/75 1 

14 dIPAMP 4 l/95 9 

a All reactions were run with 0 30 mm01 of 
$ 

and 3 0 x 10T3 mm01 of catalyst in ethanol (9 0 ml) 
at 40°C and 10 atm of hydrogen for 18 h b etermined by HPLC analysis (50 l%)(see note 5) 
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D2/Ph-CAPP-Rh+ PhsD , 

/-b 

t 

PhlCoN((oM, 

BOC-NH-CONH 

* tBOC-NH-CO;;<;NHH' 'OoMe (3) 
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