
This article was downloaded by: [Massachusetts Institute of Technology]
On: 26 November 2014, At: 19:56
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Synthesis of D-Albizziine
Derivatives from L-Serine
Jean-Noël Denis a , Sylvie Tchertchian a & Yannick
Vallée a
a LEDSS, UMR CNRS-UJF , Université Joseph Fourier ,
BP 53, 38041, Grenoble, France
Published online: 22 Aug 2006.

To cite this article: Jean-Noël Denis , Sylvie Tchertchian & Yannick Vallée (1997)
Synthesis of D-Albizziine Derivatives from L-Serine, Synthetic Communications: An
International Journal for Rapid Communication of Synthetic Organic Chemistry, 27:13,
2345-2350, DOI: 10.1080/00397919708003390

To link to this article:  http://dx.doi.org/10.1080/00397919708003390

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919708003390
http://dx.doi.org/10.1080/00397919708003390


indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

M
as

sa
ch

us
et

ts
 I

ns
tit

ut
e 

of
 T

ec
hn

ol
og

y]
 a

t 1
9:

56
 2

6 
N

ov
em

be
r 

20
14

 

http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 27( 13), 2345-2350 (1997) 

SYNTHESIS OF D-ALBIZZIINE DERIVATIVES FROM L-SERINE 

Jean-N&l Denis, Sylvie Tchertchian and Yannick Vallee* 

LEDSS, UMR CNRS-UJF, Universite Joseph Fourier, 
BP 53,38041 Grenoble, France 

Abstract: A 5 step synthesis of N-Boc-D-albizziine from Gamer's aldehyde, via a 
protected derivative of (R)-2,3-diaminopropanol, is reported. The overall yield is 
30%. 

L-Albizziine 1, a non proteic amino acid, was isolated first from the seeds 
of Albizzia julibrissiin Durazz, a mimosa tree1 and more recently from hyphae of 
Coniophora putanea, a wood-rotting basidiomycete.2 It exhibits antiviral activity 
against Newcastle disease and herpes infection3 as well as other biological 
activities.4 Also the dipeptide y-glutamylalbizziine has been isolated from Acacia 
georginae seeds.5 Soon after its isolation two syntheses of 1 were reported.6 In 
contrast D-albizziine 2 is much less known. To the best of our knowledge, this 
compound has been obtain so far only by a biotransformation procedure from the 
idantoin derivative of racemic albizziine.' 

1 2 

* To whom correspondence should be addressed. 
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2346 DENIS, TCHERTCHIAN, AND VALLEE 

D-Amino acids are important starting materials for the synthesis of bio- 
active compounds, including peptides.8.9 For instance, it has been reported that the 
antibiotics bagougeramines A and B contain a guanidino-D-alanine fragment, very 
close to D-albiuiine.lo For that reasons, we were interested in obtaining protected 
derivatives of compound 2. 

Our synthesis started with L-serine which was converted into Gamer’s 
aldehyde 3 in 4 steps by a known procedure.lI In our hands 3 was isolated with 
84% e.e.. Treatment of this aldehyde with an excess of benzylamine in the 
presence of NaBH3CN12 gave the amine 4.l3 This amine is a convenient protected 
derivative of (R)-2,3-diaminopropanol which could be used in the synthesis of 
other amino-alcools. I t  was transformed into the urea S13 by treatment with 
trimethylsilylisocyanate. I 4  When treated with 0.5M trifluoroacetic acid in CH2C12, 
S gave the deprotected alcool6.13 Various oxidizing reagents were tested to obtain 
the corresponding acid (PDC, Jones, KMn04, NaIOq/Ru02). However, in every 
case, the only isolated product was the dihydrouracil 7.l3 The best yield (70%) 
was obtained by using Jones reagent in acetone for 2 h at room temperature. As 
this product may result from the cyclisation of the expected acid, via a nucleophilic 
attack of one of the urea nitrogen onto the C=O double bond of the acid function,l5 
we assumed that a less nucleophilic urea should allow the isolation of the acyclic 
form. Thus compound 6 was first debenzylated with H2 in the presence of 
Pd(OH)2 and the resulting diaminoalcool S13 was treated with NaIO4/Ru02.16 In 
this way, acid 9I3 was the only isolated product. 9 is a protected derivative of D- 
albizziine suitable for peptide synthesis. Finally, as the fragment present in 
Zwittermicine A9 is not an acid but an amide, 9 was transformed into the amide 
1013 by treatment with ethylchloroformate in the presence of triethylamine and 
then NHqOH.17 

For comparison commercially available L-albizziine was transformed in two 
non-epimerizing steps (N-protection with Boc20, amidation with CIC02Et and 
NH40H)” into the enantiomer of 10. [ a ] ~ ~ ~  for this enantiomer was -14.8 (c 2, 
methanol). For 10, the obtained [ a ] ~ ~ ( )  was +I2 (c 2, methanol). This corresponds 
to 81% e.e.. Considering that the used Garner‘s aldehyde had 84% e.e., this 
synthesis can be regarded as largely non-epimerizing. 
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D-ALBIZZIINE DERIVATIVES 2347 

NH2 ref. ’ ’ * %- NBoc 

H 0 4 C 0 2 H  

HCI, 6 eq., MeOH, 87y0 

PhCH2NH2,6 eq. 
NaBH3CN 

r l . ,  16 h 1 
NBoc 

MesSiNCO, 
THF, rJ., 16 h 

90% 

%,Boc fph 

OAN\BNH2*  5 4 

82% I CFSCO~H, 0.5M 
in CH2C12, 
r.t., 15 rnn 

Ph 
NHBOC( NHBoc 

P I  y---+--Jo 
0 HoANTNH2 6 H 

7 

MeOH, AcOH, 78% 
H2, Pd(OH)& 

r.t., 24 h 
Nal04, 10 eq. 
cat. RuO2, 
aq. acetone, NHBoc 
r.t., 3h 

60% 
HO&gTNH2 - H O r W T N H 2  

I 
NHBoc 

8 9 
i) CIC02Et, NEh, I 

ii) NHdOH, 5 eq., 
r.t., 3 h 

H2N?# NH2 
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D-ALBIZZIINE DERIVATIVES 2349 

13. Representative data for compounds 4-10: 
4 : [cx]D~O -37.33 (C 1.5, CH30H). IH-NMR (200 MHz, CDC13, TMS): 
6 7.32-7.2 (m, 5H, C6H5), 4.06-3.88 (m, 2H, CH2). 3.95 (br. s, 2H, 
CH2), 3.8 (s, 2H, CH2), 2.91-2.8 (m, I H ,  NH), 2.72-2.62 (m. IH,  
CHN), 1.53 (s, 3H, (CH3)2C), 1.48 ( s ,  9H, (CH3)3C). 1.42 (s. 3H, 
(CH3)2C). 13C-NMR (50 MHz, CDC13, TMS) : 6 152.39, 151.75 (CO,), 
140.42, 128.28, 127.88, 126.83 (C6H5), 93.69, 93.38 (C(CH3)2). 
80.01, 79.56 (C(CH3)3), 66.29 (CH2), 57.3 1 (CHN). 53.84 (CH?). 
5 1.15 (CH2), 28.35 ((CH3)3C), 27.45, 26.72 (CH3), 24.37, 23.09 
(CH3). Anal. Calcd for C18H28N203: C, 67.47; H. 8.81; N,  8.74. 
Found : C, 67.48; H, 8.83; N, 8.83. 
5 : [cx]D~O -20.1 (C 1.5, CH30H). I3C-NMR (50 MHz, CDC13, TMS) : 6 
159.21 (NCON), 152.79 (C02), 138.51, 128.56, 127.4, 127.19 (CbHs). 
93.12 (C(CH3)2), 81.16 (C(CHj)3), 66.61 (CH2). 57.03 (CHN), 51.76 
(CH2), 49.7 I (CH2), 28.24 ((CH3)3C), 27.32, 23.7 I (CH3). Anal. Calcd 
for C19H29N304: C, 62.79; H, 8.04; N, 11.56. Found : C, 63.04; H, 
8.17; N, 1 I .47. 
6 : [cx]D~O -5.9 (C 1.5, CH3OH). IH-NMR (200 MHz, CDC13. TMS) : 6 
7.38-7.22 (M, 5H, C6H5), 5.28 (d, IH, J = 7.2, NHBoc), 4.76 (br. s, 
2H, NH2), 4.56 and 4.43 (AB, 2H, J = 17.83 , CH2), 3.84-3.55 (m, 
4H, CH20 and CH2N), 3.22 (d, IH, J = 9.61, CHN), 1.42 (s, 9H, 
(CH3)3C). I3C-NMR (50 MHz, CDC13, TMS) : 6 161.1 (NCON), 
156.93 (C02), 138.85, 129.5, 129.32, 128.14, 127.93 (C6H5), 79,53 
(C(CH3)3), 61.78 (CH2), 52.26 (CH2), 51.57 (CHN), 47.52 (CH2), 
28.52 ((CHj)3C). 
7 : [ a ] ~ ~ ~  -13.4 (C 1.5, CH30H). IH-NMR (200 MHz, CDC13, TMS): 6 
8.22 (br. s, IH, NH), 7.39-7.27 (m, 5H, C6H5), 5.32 (d, IH, J = 4.12, 
NHBoc), 4.93 (d, IH, J = 16.45, CH2Ph), 4.5-4.36 (m, IH. CH2), 4.33 
(d, lH, J = 16.46, CH2Ph), 3.73 (m, IH, CH2), 3.16 (t, IH, J = 12, 
CHN), 1.42 (s, 9H, (CH3)3C). Anal. Calcd for C 16H2 1 N304: C, 60.18; 
H, 6.63; N, 13.16. Found: C, 60.17; H, 6.71; N,12.96. 
8 : 'H-NMR (200 MHz, (CD3)2CO, TMS) : 6 6.07 (m, IH, NH), 5.85 
(d, IH, J = 9.44, NHBoc), 5.4 (br. S ,  2H, NHz), 4.49 (t, IH, J = 6.41, 
OH), 3.61-3.48 (m, 2H, CH2), 3.42 (m, IH, CHN), 3.25 (dd, 2H, J = 
5.49 and 5.8, CH2), 1.39 (s, 9H, (CH3)3C). 13C-NMR (50 MHz, 
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2350 DENIS, TCHERTCHIAN, AND VALLEE 

(CD3)2CO, TMS) : 6 160.99 (NCON), 156.38 (C02), 79,7 (C(CH3)3), 
61.36 (CH2). 52.49 (CHN), 40.4 (CHl), 28.38 ((CH3)3C). 
9 : [ a ] ~ ~ ~  +10.5 (C 2.3, CH30H). 'H-NMR (200 MHz, (CD3)2CO, 
TMS) : 6 6.49 (d, IH, J = 6.4, NH), 6.12 (m, IH ,  NH), 5.51 (br. s, 2H, 
NH2), 4.17 (m, lH, CHN), 3.64-3.34 (m, 2H, CH2), 1.4 (s, 9H, 
(CH3)3C). I3C-NMR (50 MHz, (CD3)2CO, TMS) : 6 173.00 (NCON), 
160.85 (C02H), 79.23 (C(CH3)3), 56.28 (CHN), 42.14 (CH2), 28.47 
(CH3). Anal. Calcd for C9H17N305: C, 43.72; H, 6.93; N, 17.00. 
Found : C, 43.81; H, 7.10; N,16.85. 
I0 : [u]D~O +I2 (C 2,  CH30H). 'H-NMR (200 MHz, (CD3)2CO, TMS) : 
6 7.15 (m, IH, NH), 6.60 (m, 2H, NH2), 6.17 (m, lH, NH), 5.41 
(br.s, 2H, NH2), 4.14 (m, IH, CH), 3.45 (m, 2H, CH2), 1.40 (s, 9H, 
(CH3)3C). Anal. Calcd for CgH18N404: C, 43.90; H, 7.37; N, 22.75. 
Found : C, 44.05; H, 7.50; N,22.45. 
Basha, A.; Ratajczyk, J. D.; Brooks, D. W. Tetrahedron Lett. 1991,32, 
3783. 

15. Zaroal, M.; Rudinger, J. Collect. Czech. Chem. Commun. 1959, 24,  

16. 
17. 

14. 

1993. 
Garner, P., Park, J. M. J. Org. Chem., 1990, 55,  3772. 
Kawamoto, I.; Endo, R.; Ishikawa, K.; Kojima, K.; Miyauchi, M.; 
Nakayama, E. Synlett, 1995, 575. 
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