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SYNTHETIC COMMUNICATIONS, 21(2), 2 3 9 - 2 4 8  (1991) 

A NOVEL ROUTE TO N-ALKYLATED DERIVATIVES 

OF AZIRIDINE-2-CARBOXnIC ACID. 

AN ALTERNA'PIVE SYNTKESIS OF (S,S)-Bz-Azy-Val-OMe 

* F.Polyak, T.Dorofeeva, R.Sturkovioh and Yu.Goldberg 
Institute of Organio Synthesis, 
Latvian Aoademy of Soienoes, 
Riga, 226006, Latvia, USSR 

Abstract. A novel method for N-alkylation of 
azyridine-2-oarboxylio aoid derivatives with benzyl 
ohloride under phase-transfer oonditions o r  using KF/ 
AlaO9 as a base was developed. The latter variant of 
this method was applied to o a r r y  out the key step of 
the alternative synthesis of the dipeptide (S,S)-Bz- 
Azy-Val-OMe. 

Reoently, using asymmetrio reaotion between methyl 

esters of 2,3-dibromopropionylamino aoids and primary 

amines a series of diastereoisornerio azyline-oontaining 

dipeptides [azyline(Azy) = aziridine-2-oarboxylio aoid] 

has been obtained.' The dipeptide Bz-Azy-Val-OMe (1 ) 

prepared from methyl-2,3-dibromopropionyl valinate and 

* To whom oorrespondenoe should be addressed. 
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2 40 POLYAK ET A L .  

bemylamhe by the Gabriel-Cromwell reaction (Scheme 1 )  

was separated i n t o  individual diastereoisomers by means 

of preparative HPLC. 

Alternative synthesis of (S,S)-Bz-Azy-Val-OMe was 

performed in the present work in order to determine the 

absolute oonfiguration 

mer . 
of the predominant dia6tereOiSO- 

The choioe of the synthetio route t o  diastereoisomer 

la was based on the me of (S)-methyl-N-tritylazylinate 

(2)2’3 as starting material. Compound 2 was saponified 

(1. aqueous NaOH, 2. oitrio aoid) to give Tri-Azy-OH 

(3) in 94% yield. T h e  reaction of 3 with Val-OMe using 

the oarbodihide method afforded an optioally pure 

dipeptide - (S,S)-Tri-Azy-Val-OMe ( 4 )  in 90% yield. 

Detritylation of 4 with trifluoroaoetio acid led to 

(S,S)-Azy-Val-OMe (5) in 54% yield (Soheme 1 ) .  The fi- 

nal step of 

presented N-benzylation of 5. 

the alternative synthesis of dipeptide la 

AS the N-alkylation of azylhe derivatives ha6 not 

been desoribed until presently, we first exazhhed the 

opportunity of o a r r y i n g  out this reaotion f o r  methyl 

azylinate (6). N-alkylation of aziridines by alkyl ha- 

lides is known to prooeed in the presenoe of Et3N o r  

inorganio bases4 and also under phase-tran6feP oataly- 

sis (PTC) oonditions using aqueou alkali as a base. 5 
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242 POLYAK ET A L .  

However, all attempts to o a r r y  out N-bemylation of 6 

in CHC13 in the presenoe of Et N or in aoetone in the 

presenoe of 5C03 were unsuooeseiul. Under liquid/liquid 

or soliUliquid PTC oonditions, using aqueous or solid 

NaOH as a baee, N-bemylation of 6 also fail6 to ooour, 

although GLC oontrol indioates gradual dieappearanoe of 

6, obviously owing to saponifioation of the ester group. 

Using a weaker base (NaHC03) in MeCN under solid/liquid 

PTC oonditions (oatalyst - Bu4NiF-, 5 mol.%) (Method A )  

the azylinate 6 is smoothly alkylated to give the desi- 

rable 7 isolated in 72% yield. 

3 

NaHC03 /Bu4N+F- 
-CO Me PhC5Cl yJ7 2 7-7-C02Me 

'=(-> €P/A1203 ;H$h 
N 
I 
H 
6 7 

The use of XF/A1203 (Method B) was found even more 

effeotive. Bemylation of 6 in aoetonitrile Fn the pre- 

Benoe of KF/A1203 affords N-alkylated derivative 7 in 

75% yield, the reaotion time being deoreased almost 

twioe, as oompared with PIC alelation. 

Dipeptide 5 was suooessfully benzylated using Method 

B. In this w a y ,  diastereoisomerioally pure (S,S)-Bz-Azy- 

Val-OMe (la) was synthesized in 63% yield. This diaste- 

reoisomer was identioal by its physioo-ohemioal oharao- 
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SYNTHESIS OF (S,S)-Bz-Azy-Val-OMe 243 

teristios ('H NMR speotm, HPLC retention time, optioal 

rotation) with those of the predominant diastereoisomer 

obtained in the asymmetrio reaotion of methyl-2,3-dibro- 

mopropionyl valinate with bemylamine. ' Thus, asymmetrio 
atoms of this diastereoisomer possess (S)-oonf'iguration. 

'H NMR speotra were obtained on a Bruker WH-SO/DS 

(90 MHz) or WH-360 (360 MHz) speotrometers for solu- 

tions in CDC13 with tetramethyleilane as internal stan- 

dard. IR speotra were reoorded on a Perkin-Elmer 580-B 

instrument in nujol. Siluf'ol UV-254 plates were used 

f o r  TLC. GLC analysis was oonduoted on a Chrom-5 instru- 

ment equipped with a flame-ionization deteotor using a 

glass oolumn (1.2 m x 3 mm) paoked with 5% OV-17 on 

Chromosorb W-HP (80-100 mesh). Helium (50 om3/min) was 

used as oarrier gas, analysis temperature 170'. The ang- 

les of optioal rotation were determined on a Perkin-El- 

mer 141 polarimeter. Melting points were determined on 

a Fisher Digital Melting Point Analyeer. 

In this work we used amino adds purohased from Rea- 
nal. Methyl esters of amino aoids,6 methyl-(S)-N-trityl 

szylinate C (S)-Tri-by-OMe (2) l7 and methyl azylhte' 
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POLYAK ET AL. 2 44 

were obtained following the prooedures desoribed previ- 

ouelg. m4NtF-b3%0 and KF/A1203 (-5.5 m 0 l  P-/g) Were 

Fluka produots. 
(S ) -N-Trl t yl azyll ne, (S ) -Tr i -Azy-OH (3 ) 

To a solution of 2 (3.4 g,  10 m l )  in MeCN (10 m l )  

was added a solution of NaOH (0.6 g ,  15 mol) water 

(10 ml) at O°C. After 1 h, the solution was evaporated 

under reduoed pre8sure, supplemented with water (20 ml) 
and a solution of oitrio aoid (4.2 g ,  20 m o l )  in ethyl 

aoetate (70 m l ) .  The reaotion mixture was then stirred 

f o r  0.5 h. !The organio layer w a s  removed and washed 

with water and dried over Na2S04. The Bolvent was eva- 

porated under reduoed pressure and the reeidue after 

usual work up was reor~mtallized f r o m  hexane to give 3 

(3.22 g, yield: 94%), m.p. 145OC, [a];' -56.3' (0=1.25, 

ethanol). Found: C 80.5, H 5.9, N 4.1. C12HlgN02; requ- 

ires: C 80.2, H 5.8, N 4.3. IR: v, om-' (nujol): 1208 

(Fi?), 1736 (C=O) , 3080 (CH of miridhe oyole). H ' W  

(90 m), 6, ppm: 1.51, 2.00 and 2.25 (eaoh dd, IH, ABC 
system, 3Ju=6.2 HZ, 2 JBC=l .I HZ, 3JAc=2.2 HZ), 7.04- 

7.58 (m, 15H, CPh3). 

(S , S ) -Metyl - N - t r i  tylazyl il valinate , ( S  , S ) -Tri -Azy- 

Val-OMe (4) .  To a solution of 3 (2.6 g ,  8 mmol) and 

(S)-Val-OMe (1-3 g, 8 mmol) in absolute CHC13 (20 ml) 
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SYNTHESIS OF (S,S)-Bz-Azy-Val-OMe 245 

at -5OC w a ~  added a solution of DCC (1.8 g ,  85 mnol) 
in absolute CHC13 (7 ml). The reaotion mixture was 

stified f o r  8 h and kept overnight in a refrigerator. 

m e n  the preoipltate ooneiethg of diogolohexylurea was 

separated and the filtrate wae washed with 0.01 N 

NaHC03, 0.01 M oitrio aoid and water and dried over 

N%S04. !J!he usual prooedure gives 4 (3.2 g ,  yield: go%), 

mp 62-3'C, [UI? -77.2' (0=0.61, ethanol). Found: 

C 76.5, H 6.6, N 6.5 C28H30N203; requiree: C 76.0, 

H 6.8, N 6.3.  1672 
(C=O), 3075 (CH of aziridine oyole). 'H NKR (360 a W Z )  

6, ppm: 0.96 and 0.98 3J=7.? Hz), 

1.50 (d, 1H) and 2.00 (ooverhg dd and d, 2H) (ABC 

IR : V, om-' (nujol): 1209 [Qi?), 

(eaoh 2d, 6H, CMe2, 

syetem, 3 Jm=6.5, 2JBc=0.0, 3JAc=2.9 Hz), 2,24 (dd, lH, 

Hp, 3Jw=4.5 Hz), 3.80 ( 8 ,  3H, OMe), 4.54 (ad, lH, Ha, 
3J =9.4 Hz), 7.19-7.94 (m, 16H, CP% and NH). 

(S , S )-Methyl azyl yl Val f nate , (S , S ) -Azy-Val -One (5 ) 
H c P  

To a solution of 4 (2.65 g 6 mmol) in absolute YeOH (30 

ml) at -20'0 was added CF3COOH (20 ml). The reaotion 

mixture was kept for starting 4 

diseappeared f r o m  the mixture (TLC-oontrol, eluent he- 
xane-EtOAo, 1: l ) .  The reaotion mixture was neutralized 

with NaHCU3. After filtration the solvent was removed 

under reduoed preesure. The residue was purified by oo- 

2 h at -20' until the 
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2 46 POLYAK ET A L .  

luam ohromatography on silioa gel (40 x 100 m). Elution 

was oarried out with ethyl aoetate and then with EtOH. 

The ethanol fraotion was oolleoted and after solvent 

removing visoous oil - 5 was obtained (0.65 g, yield: 

54961, [sly -42.6' (0=0.43, ethanol). 
Methyl -N-benzyl-2<arboxylate (7 ) 

Method A. To a solution of 6 (1.0 g ,  10 mmol) in 
YeCN (50 m l )  were added benzyl ohloride (2.53 g, 20 

mol) , NaHC03 (4.2 g ,  50 Mmol) and Bu4N+F- 3H20 (0.13 

g ,  0.5 mmol). The reaotion mixture was refluxed for 20 

h until the starting substanoe 6 disappeared (GLC- 

oontrol). m e n  the reaotion mixture was oooled, filte- 

red, the solvent and the exoess of bemyl ohloride 

were removed under vaouum at ambient temperature. The 

residue was dietilled in high vaouum to give 7 (1.38 

g, yield: 72961, bp 80°C (bath temperature m Hg 
identioal, by its IR and NMR speotra, to that desori- 

bed previously. 

Method B .  To a solution of 6 (1.0 g, 10 Mmol) in 

MeCN (50 m l )  were added benzyl ohloride (2.53 g, 20 

mol), and KF/A1203 (2.9 g, 50 rnmol KF). The reaotion- 

mixture was refluxed f o r  10 h until disappearanoe of 

the starting 6 (GLC oontml). Then the reaotion mixture 

was worked UP as desoribed above to give 7 (1.43 g, 

yield: 75%). 
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SYNTHESIS OF (S,S)-Bz-Azy-Val-OMe 247 

(S , S ) - M e t  hyl -N-benzyl azyl yl  Val 1 nate , (S , S ) - B z - A z y -  

Val-OMe ( l a ) .  To a solution of 5 (0.4 g, 4 mol) and 

benzyl ohloride (0.5 g, 4 mmol) in MeCN (20 ml) was ad- 

ded KF/A1203 (0.6 g, 10 mmol KF). The reaotion mixture 

was refluxed for 10 h (TLC oontrol, eluent hexane-EtOAo, 

1 :I ), oooled, filtered and evaporated under vaouum 

m Hg). The resultant visoow oil was l a  (0.37 g, yield: 
63%), [ U l y  -21' (0=0.79, EtOH). 'H NMR speotrum (360 

MHz), 6, ppm: 0.84 and 0.87 (eaoh d, 3H, 'J =6.8 Hz, 

CMe2), 1.81 (a, IH), 1.99 (d, lH), 2,21 (dd, 1H) (ABC 

Hp, 3Jup=5.1 Hz), 3.56 ( 8 ,  2H, C%), 3.72 ( 8 ,  3H, Ole), 

4.45 (d, IH, Ha), 7-05 (bB, H, NH), 7.3-7.4 (m, 5H, Ph). 

Bystem, '~m=6.9, 2JBc=o.o, 3JAc=3.1 HZ), 2.12 (ad, AH, 
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