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Methylamides  and d imethylamides  of N-ace ty l  amino acids (1), (ID, (V}, (VI), and (IX) and the i r  N- 
methy l  de r iva t ives  (IID, (IV), (VIB, (VIII), and (X} a r e  the s imples t  compounds that  model  f r a g m e n t s  of pep -  
t ide and pro te in  chains cons t ruc ted  of al iphatic  amino acid (and N-methy l  amino acid} res idues .  To study 
the laws of the fo rmat ion  of the spa t ia l  s t ruc tu re  of pept ides  and pro te ins ,  and a lso  the hffluence on this  
s t ruc tu re  of s h o r t - r a n g e  in terac t ions ,  it appeared  des i r ab le  to p e r f o r m  a detai led invest igat ion of this  type 
of model  pepttde s y s t e m  with the aid of phys icochemica l  and computing methods .  The p re sen t  pape r  de-  
s c r i b e s  the synthes is  of the d iamides  (1)-(X). 

Ac-L-AIa--NHMe (1), Ac-L-Ala-NMe2 (IlL Ac-L-MeAIa-NAMe (ill), 
Ac-L-MeAIa-NMe, (IV), Ac-L-VaI-NHMe (VI, Ac-L-VaI-NMe~ (VII, 

Ac-L-MeVaI-NHMe (VII), Ac-L-MeVaI-NMe2 {VII1), Ac-L-Pro-NHMe (IX), 
Ac-L-Pro-NMe~ (X). 

TABLE 1 

Compound 

|a 
lib 

III 
IV 
V c 

VI 
VIi 

VIII 
IX d 
X e 

Xl f 
Xll g 

XIII 
XXII 

XXIII 
XXIV 
XXV 

XXVI 
XXVII 

XXVIII 

175 
87--89 

67o7~9 
235 

89 
95 
82 
L06 
Dil 
Dil 
62 

Oil 

I~l~, 
deg 

1,0 
1,0 
0, 3 (C2HsOH) 
1,0 
3,0 
0,5 
1,7 (H20) 
0,2 
1,0 
0,2 
1,0 
0,3 
2,0 (H20) 
2,0 
0,6(H~O) 
1,0 
5,0 
2,0 
5,0 
2,0 
5,0 
4,0 
0,0 

Found, ~ t 
C [ H I N 

49,90 8,22119,54 l 
N3,271 8,93 18,01 

52,901 9,22 17,80 
55,501 9 ~115 95 I 
 .5219,19 15,92 

58,291 9,50115,a01 
57, 1 9.4714.581 
 0,32110, 113,80 I 
,~,411 8.~1t6.311 
58,401 8,44115,02 I 
49,8o I 7,,~ 1 9,72 I 
55,741 8,85 7,94 

65,821 7,611 8,021 
62,24 7,31 11,35 
64,90 7,90'10,22 
62,271 7,19]II,39[ 
64,831 7,88110,19[ 
63,50l 7,54110,521 
65,611 8,22 9,761 
65,321 7.42 10.22 

Formula 

CoHt..N,20, 
CTH,4N20., 

C;Ht4N.~O2 
CsHt~N20,~ 
CsHt6N=O2 

CgHtsN202 
C.H,~N202 
CloH.,eN.~O: 
CaHt4N~O2 
CgHIoN202 
CeHltNOs 
CsHI~NO3 

CsHt3NO3 
Ct3H tsN_'203 
CIsH22N~03 
C tall IsN203 
CtsH~N2Oz 
Ct4H2oN2Oz 
CteH-.iN203 
CtsH.,2oN.oOs 

Calc.. 9o 

c I H 

~ 8,39 
8,92 

3,141 8,92 
55,791 9,35 
55,79 9,36 

58,031 9,74 
58,031 9,74 
59,97 II0,07 
56,451 8,29 
58,671 8.75 
49,641 7,64 
55,471 8,73 

I 
56,12l 7,65 
62,381 7,25 
64,721 7,97 
62,381 7,25 
64,72 7,97 
63 61 7,63 
65,72 8,27 
65,19 7,30 

19,43 
17,71 

17,71 
16,27 
16,27 

15,04 
15,04 
13,99 
16,49 
15,21 
9,65 
8,09 

8,18 
11,19 
10,07 
11,19 
10,07 
10,60 
9,58 

10,14 

aLiterature20 o data: methylamide  of ace ty l -D-a lan ine ,  mp 175-176°C, 
la iD +100 (c 1; CI-IC13) [2]. b L l t e r a t u r e  data: mp 88-90°C, [¢v]~-58.7 ° 
(c 0.3; C2HsOI-I) [3]. CLi tera ture  data: mp > 250°C, [a ]~  - e - 4 0 . ~  (c 
1.66; H20 [4]. dL i t e r a tu re  data: m p  98 ° [5]. _eThe l i t e r a tu re  [6] does 
not give the mp and [a ]D fo r  compound (Xg. [L i t e r a tu re  data: methyl  
e s t e r  of ace ty l -D-a lan ine ,  [a ]~  +85 ° (c 2; H20) [1]. gL i t e ra tu re  data: 
mp 61.5-62°C, [ a ] ~ - 4 9 . 3  ° [7]. 
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The methylamides  of acetylalanine (I), acetylvaline (V), and acetylproline (IX} were obtained by t r ea t -  
ing with a methanolic solution of methylamine at 0°C solutions of the methyl es te r s  of the acetylamino acids 
(XI3-(XIID which, in the i r  turn, were formed by the action of acetyl chloride on the methyl"~sters ~f ~he " 
amino acids (XIV}-(XVI} in the presence  of t r ie thylamine in accordance  with Scheme 1. 

Scheme 1 
HCI.H--X-OMe ~ - ~  Ac--X--OMe~--, Ac--X--NHMe 

XlV. X~AIa, XI. X=Ala, I. X-~AIa, 
XV. X=Val, Xll. X=Val, V. X=Val, 

XVI. X=Pro, Xlll. X=Pro, IX. X=Pro. 

The aminolysis  of the es te r s  (XI)-(XIII) by the action of dimethylamine took place under considerably 
more  severe  conditions. Consequently, in order  to avoid racemizat ion,  the synthesis  of compounds (VI), 
(VII), and (X} was per formed by a different method (Scheme 2}; compounds (IV), (V), (VIII3, and (IX} were 
obtained s imi lar ly .  The react ion of the benzyloxycarbonylamino acids (XVID-(XXI} with methylamine and 
dimethylamine by the mixed-anhydride method formed the corresponding methylamides and dimethylamides 
(XXID-(XXVI1D. The lat ter  were converted by the action of HBr in glacial CH3COOHintothe hydrobromides 
(XXIX)-(XXXV), the t rea tment  of which with acetyl chloride gave the acetyl  derivatives (IV)-(X}. 

Scheme 2 

C~H~CH2OCO--X--OH -, C~H~CH2OCO--X--NMeR ~ 
XVII. X=AIa, XXII. X:MeAla, R=H; 

XVIII. X:Val, XXIII. X--MeVal, R=H; 
XIX. X:MeAIa, XXIV. X~Ala, R=Me; 
XX. X=MeVal, XXV. X=Val,  R=Me; 

XXI. X=PrO. XXVI. X:MeAIa, R=Me; 
XXVII. X-MeVal, R=Me; 
XXVIII. X=FrO, R=Me. 

~HBr. H--X--NMeR--~ Ac--X--NMeR 
XXIX. X=MeAIa, R=H; III. X:AeAIa, R--H; 
XXX. X=MeVal, R=H; VII. X=MeVal, R=H; 

XXXI. X:AIa, R=Me; 11. X-~AIa, R=Me; 
XXXI|. X=Val, R:Me; VI. X=Val, R----Me; 

XXXIII. X:MeAla, R=Me; IV. X=MeAla, R=Me; 
XXXIV. X=MeVal, R=Me; VIII. X=MeVal, R=Me; 
XXXV. X=Pro, R=Me. X. X=pro, R=Me. 

E X P E R I M E N T A L  

The melting points a re  not cor rec ted .  The individualities of all the compounds obtained were checked 
by th in- layer  chromatography in alumina (activity grade III} and sil ica gel; the [~ ]~ values were measured  
in chloroform.  The constants and the analytical  resul ts  for  the compounds obtaine~ a re  given in Table 1. 

Methyl Esters  of the Acetylamino Acids (XD-(XIID [1]. With s t i r r ing  and cooling to -40°C,  7.5 ml of 
acetyl  chloride and 10.1 ml of t r ie thylamine were  added simuItaneously over 20 min to a solution of 0.07 
mole of the hydrochlor ide of the methyl es ter  of a L-amino acid (XIV), (XV), or (XVI) and 10.1" ml of t r i -  
ethylamine in 100 ml of anhydrous chloroform.  The react ion mixture was s t i r red  at room tempera ture  for 
30 min, and the solvent was  distilled off in vacuum. The residue was extracted with ethyl acetate (3 x 100 
ml), and the combined extract  was evaporated.  Vacuum distillation of the residue yielded the methyl es te rs  
of the acetylamino acids (XD-(XIII) with yields of 75-85% in the form of color less  oils with bp 80-90°C (0.2 
mm).  

Methylamides of the Acetylamino Acids (I3-(IID. A solution of 0.05 mole of the methyl es te r  of an 
acetylamino acid (XI3, (XID, or  (XIID in 10 ml of methanol was t rea ted  with 10 g of methylamine,  and the 
mixture was left at 0°C for 12 h. Then it was evaporated in vacuum and the residue was t rea ted  with 50 ml 
of absolute ether.  The c rys ta l s  that deposited were fi l tered off and were recrys ta l l i zed  f rom absolute 
e t hano l - e the r .  This gave the methylamides (D-(III) with a yield of 60-80%. 

Methylamides of Benzyloxycarbonylamino Acids'(XXID and (XXIID. A solution of 0.04 mole of abenzy l -  
oxycarbonyl L-amino acid (XIX) or  (XX) in 10 ml of absolute tetrahydroft i ran was t rea ted  with 5.6 ml of t r i -  
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ethylamine,  the mix tu re  was cooled to 0°C, and, with s t i r r ing ,  4.4 g of ethyl ch lo ro fo rmate  was added to it 
ove r  10 min; then the reac t ion  mix tu re  was s t i r r e d  at 0°C for  another  15 min.  A solution of 1.5 g of me thy l -  
amine  in 10 ml  of ch lo ro form was added with s t i r r i ng  (0°C, 10 min) to the solution of anhydride p r e p a r e d  in 
this  way. The mix tu re  was s t i r r e d  at 0°C for  another  3 h and was left at 20°C for  12 h. Then it was di-  
luted with e ther  and was washed with 1 N HC1, with wate r ,  and with sa tura ted  NattCO 3 solution and was evap-  
o ra ted  in vacuum. This  gave the me thy lamides  of the benzyloxyamino acids (XXID and (XXIII) in the fo rm 
of co lo r l e s s  oils with a yield of 75-80%. 

Dimethylamides  of the Benzyloxycarbonylamino Acids (XXIV)-(XXVIII). Under the conditions of the 
p reced ing  exper iment ,  0.04 mole  of a benzyloxycarbonylamino acid (XVII)-(XXI) and 2.3 g of d imethylamine 
gave the d imethylamides  (XXIV)-(XXVIID in the fo rm of co lo r l e s s  oils with a yield of 75-85%. 

Methylamides  and Dimethylamides  of the Acetylamino and Acety lmethylamino Acids (IV)-(X). A so-  
lution of 0.03 mole  of an amide  of a benzyloxycarbonylamino acid (XXII)-(XXVIII) in 25 ml  of a sa tu ra ted  so-  
lution of HBr  in glacial  CI{3COOB was s t i r r e d  at 20°C for  20 min and was evapora ted  in vacuum at 40°C. 
The res idue  was t r e a t ed  th ree  t i m e s  with absolute  e ther  and was dr ied in vacuum over  P205 and KOH. The 
hydrobromide  (XXIX)-(XXXV) obtained in this  way was ace ty la ted  by the method given above fo r  the hydro-  
chlor ides  (XIV)-(XVI). The d tmethy lamides  of ace ty lmethyla lan ine  (IV) and aee ty lpro l ine  (X) were  obtained 
in the f o r m  of co lo r l e s s  oils, while the other  compounds,  (IV), (V), and (VID-(IX), readi ly  c rys t a l l i zed  on 
standing and were  r e c r y s t a l l i z e d  f rom absolute e ther .  Yield 40-60%. 

S U M M A R Y  

A s e r i e s  of me thy lamides  and d imethylamides  of N-aee ty l  amino acids ,  which a r e  the s imples t  models  
of pept ides ,  have been synthes ized by known methods of peptlde chemis t ry .  
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