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SYNTHESIS AND PROPERTIES OF DERIVATIVES OF 

DIAMINOPIIOPIONIC AND DIAMINOBUTYRiC ACIDS 

M. N. Mirzayanova, I. V. Medvedeva, 
I. E. Fedulova, Ts. A. Egorov, 

and A. Ya. Khorlin 

UDC 542.91:547.466.43:547.466.44 

In an e a r l i e r  publication we have proposed a method for  the select ive cleavage of alkal i- labi le  c a rbo -  
hydra te -p ro te in  bonds in glycopeptides and glycoproteins  based on the substitution by methylamine of the 
glycosyloxy radicals  bound to se r ine  or threonine [1]. Conversion of the ser ine and threonine residues into 
der iva t ives  of f i -N-methyldiaminopropionic (In) and f i -N-methyldiaminobutyric  (IIb) acids by the action of 
alkali  and methylamine,  in the presence  or  absence of NaBH4, permi t s  the position of the carbohydra te  chains 
on the poiypeptide core  to be marked.  Development of the proposed method and its effective utilization in the 
chemis t ry  of the glycoproteins  together  with other  known methods of s t ruc tura l  analysis  of these biopoiymers  
necess i ta tes  a detai led study of the p roper t i es  of the indicated diamino acids.  Compounds (Ia) and (Ib) formed 
during acid hydrolys is  are  stable under the standard conditions of hydrolyt ic  eleavage of polypeptides and can 
be de termined quanti tat ively by means of an automatic amino acid analyzer .  By this (Ia) is detected as an in-  
dividual compound [2] and (Ib) as a mixture  of apparently the e ry th ro  and threo i somers  [1]. 

The present  work has been concerned with the synthesis  of der iva t ives  of (In) and (Ib) and a study of their  
t rans format ions  under conditions used in cu r r en t  methods of s t ruc tura l  analysis  of polypeptides. Synthesis of 
the methyiamides  of c~-N-benzoyl-f i-N-methyldiaminopropionic (IVa) and the i somers  of ~-N-benzoyl - f i -N-  
methyldiaminobutyr ic  acids (IVb) and (IVb') was accomplished by the scheme shown: 

IICI'NHzCI{COOCIIa CsII~GOC. 1 C6HaCONIJCHCOOCI[a 

I { ( I I a ,  b) I/CHCI ( I I l a ,  b) R e l i c t  
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C,HsCON I I('IICt)N f[CHa 
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(IVa, b, b ' )  t',(2II-x;[IClt:~ 
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The hydrochlor ides  of the methyl  e s t e r s  of a -amino-~--ch[oropropionic  (IIa) and butyr ic  (IIb) [3, 4] acids 
were  t rea ted  with benzoyt  chloride in dioxane [5]. The methyl e s t e r s  of a -N-be~zoy l -~ -ch io rop rop ion ic  (IIIa) 
and butyr ic  (IIIb) acids which were  obtained were  isolated by chromatography  on si l ica gel and were  fu r the r  
purified by c rys ta l l i za t ion  f rom an e t h e r - h e x a n e  mixture .  The yield of the analyt ical ly  pure subs tances  (IIIa, 
b) was 80-82%~, the i r  s t ruc tu re  was conf i rmed by e lementa l  ana lys i s ,  a negative ninhydrin test ,  and the p r e s -  
erice in thei r  1~ spec t ra  of absorpt ion  bands cor responding  to a roma t i c  (1600 and 1490 cm-1),  amide (1645 
and 1520 c m  -1) arid e s t e r  (1740 and 1240 cm -1) groupings.  T r e a t m e n t  of (IIIa) and (IIIb) with 10% methylamine 
in absolute methanol  yielded der iva t ives  of (Ia) and (Ib), the methylamides  (IVa) [6] arid (IVb, b~). By this the 
methy iamides  (IVb, b ' ) w e r e  obtained as a mixture  of two subs tances ,  consist ing,  apparent ly ,  of the me th y l -  
amides  of D, L - e r y t h r o -  and D, L - t h r e o - a - N - b e n z o y i - ~ - N - m e t h y l d i a m i n o b u t y r i c  acids.  Separat ion of the m i x -  
tu res  was rea l ized by TLC on si l ica gel. Hydro lys i s  of the i s o m e r s  (IVb, b ' )  which were  obtained with 6 N 
HC[ and subsequent  analys is  by the amino acid ana lyzer  showed the p resence  of the two peaks of ([b) and (Ib'), 
identical  to the peaks which we had observed  previously  in the hydro lys i s  of the methylamides  of a - N - a c e t y i -  
f i -N-methyld iaminobutyr ic  acids formed by t r ea tmen t  with alkal i  and methylamine of the methy[amide of O-  
(2 -ace tamido-2-desoxy- f i -D- -g lucopyranosy l ) -N-ace ty l -D,  L- threonine  [1]. In view of the difficulty in prepar ing  
large quanti t ies  of the methylamides  (IVa, b, b ' )  in an analyt ical ly pure s ta te ,  the compounds were  c h a r a c t e r -  
ized as the i r  N-pheny l th iocarbamates .  Synthesis of the la t ter  der iva t ives  f rom (IVa, b, b ')  was a lso  made due 
to the necess i ty  to study the behavior  of these diamino acid res idues  under the Edman method conditions of de -  
hydrat ion of peptide chains,  which is commonly  used for  de te rmina t ion  of the amino acid sequence.  The me th y l -  
amides  of c~-N-benzoyl -~-N-methyld iaminopropionic  (IVa) and butyric  (IVb, b ' )  acids  were  reacted  with phenyl-  
isothiocyanate  without additional purif icat ion immedia t e ly  a f t e r  r emova l  of methylamine  f rom the react ion  m i x -  
ture.  
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The methylamide  of a -N-benzoy l -~ - (N , -me thy[ -N~-gheny t th igca rbamyl )p rop ion i  c acid (Va)was obtained 
in a yield of 78% in the c rys ta l l ine  state.  Its s t ruc tu re  was conf i rmed by e lementa l  analysis  and [R spec t rum:  
bands at 1640, 1660, and 1535 cm -1 (amide groupings) ,  1350 cm -1 (thiourethane grouping),  1600 and 1490 cm -~ 
(aromat ic  sys tem) .  In the PMR spec t rum of the methyiamide  (Va) signals we re  observed for  the a romat i c  
protons of two monosubst i tuted phenyl r ings (5, ppm, 7.2-8), the N-methy l  group at  the fi--C atom (3.03) and the 
N-methy l  group of the methylamide  group (2.86). Hydro lys i s  of (Va) in 6 N HC[ for  24 h at 110 ~ gave f i -N- 
methytdiaminopropiontc  acid (Ia) which was detected as a single peak when run on the amino acid analyzer .  

F r o m  the mix ture  of methya lmides  (IVb) + (IVb'), as  a r e su l t  of react ion  with phenylisothioeyanate two 
compounds (Vb), (Vb') were  obtained, differ ing in the i r  chromatographic  behavior ,  and which could be s e p a -  
rated by c rys ta l l i za t ion  f rom ethanol. The individual methy lamides  (Vb) and (Vb') had the same  composi t ion,  
cor responding  to the formula  C201-I24N402 S, c losely  s i m i l a r  PMR spec t ra  (see Exper imenta l )  and IKR spec t ra  in 
which absorpt ion  bands were  p resen t  cor responding  to the two amide (1650, 1670, and 1530 cm -~) and the th io-  
urethane (1340 cm -1) groups ,  as well  as the a roma t i c  s y s t e m  (1600 and 1460 cm- i ) .  Compound (Vb) had a m p  
199-200 ~ its i s o m e r  (Vb') 190-193~ the mixed-mel t ing  point of both compounds gave a d e p r e s s e d  vMue (174- 
176~ The s t ruc ture  of the methyiamides  (Vb) and (Vb') was  conf i rmed additionally by the resu l t s  of acid 

1521 



hydro lys i s  in 6 N HCI at 110 ~ which for  each individual compound led to the fo rmat ion  of a mix ture  of the 
e ry t h ro  and threo i s o m e r s  (Ib, b ' ) .  The ra t io  of these i s o m e r s  depended on the t ime of hydro lys i s .  Hydro lys i s  
of (Vb) and (Vb') was comple te ly  finished a f t e r  12 h. The i s o m e r  (Ib) was fo rmed as the main  hydro lys i s  p r o d -  
uct, the content  of which cons iderably  inc reased  on heating with acid for  14 h, and a f t e r  48 h was predominant .  
When (Vb) was subjected to acid hydro lys i s  in al l  c a se s  the (Ib') i s o m e r  predominated ,  the content  of which 
gradual ly  dec reased  and was prac t ica l ly  the s ame  a f t e r  24 h and 48 h t r ea tmen t  with acid. These  r e su l t s  sug -  
ges t  that the i s o m e r s  (Vb') and (Ib) on the one hand, and (Vb) and (Ib') on the other ,  have the same (erythro 
o r  threo)  conf igurat ions  and that the i s o m e r  (Ib') is the more  stable with r e spec t  to the i somer iz ing  action of 
acid.  It may be a s sumed  that (Ib') has the threo  configurat ion.  However ,  this assumpt ion  r equ i re s  r igorous  
proof.  

In the next stage of our  work  we studied the t r ans fo rma t ion  of the methy lamides  (va,  b, b ' )  under the 
act ion of t r i f luoroace t ic  acid (TFA). Under the dehydrat ion conditions of the Edman method such t r ea tmen t  
leads to a c leavage of the amide bond and a spli t t ing off of the N - t e r m i n a l  amino acid res idue .  In our  case  
t r e a t m e n t  of (Va) with 99% TFA led to a de r iva t ive  of hexahydropyramid ine  (Via) (yield 79.5%). Its s t ruc tu re  
was  c o n f i r m e d  by e lementa l  ana lys is  and the PMtl spec t rum in which were  observed  signals due to the a romat i c  
protons of two monosubst i tu ted pheny[ r ings (6, 7-8 ppm) and one N-methy l  grouping (3.58); a signal due to 
a N-me thy lamide  grouping (2.86) was not p re sen t  in the spec t rum.  And last ly the s t ruc tu re  of the hexahydro-  
pyr imid ine  der iva t ive  (Via)was  conf i rmed by the fact  that when it was t rea ted  with methylamine  in absolute 
methanol ,  the or ig ina l  methylamide  (va) was obtained as a sole product ,  identical  with the methylamide  of 
a -N -benzoyl  -~ -  (N ' -methy [-N ' -pheny lthioc a rba my [)propionic ac id ffrom the ch romatograph ic  behavior  and 
cons ta nts). 

The methy lamides  der ived f rom diaminobutyr ic  acid (Vb, b ' )  under the same  conditions fo rm the same 
mix tu re  of subs tances  in which the pr incipal  components  a re  subs tances  (VIb) and (VIb'); the mixture  was 
sepa ra ted  f r o m  the reac t ion  products  by c rys ta l l i za t ion .  The yield of the mix tu re  (VIb) + (Vib') obtained f rom 
the acycl ic  der iva t ive  {Vb) was 88%, and f rom (Vb') was 86%, Separat ion of these subs tances  was achieved by 
means  of p repa ra t ive  ch romatography  on s i l ica  gel and c rys ta l l i za t ion  f rom ethanol. The chromatograph ica l ly  
pure  subs tances  (vIb) and (vIb')  which were  obtained had the same composi t ion  by e lementa l  ana lys i s ,  c o r r e -  
sponding to the formula  C18H17N302S, c lose ly  s i m i l a r  IR spec t ra  and differed in mp: (VIb) 251-253 ~ (vIb')  159- 
161 ~ It should be noted that in both c a s e s  the i s o m e r  (VIb) predominated .  F r o m  cyci izat ion of (Vb) the ra t io  of 
i s o m e r s  (Vlb) and (VIb ' )was  1 .95 .1 ,  and f r o m  cyc l iza t ion  of (Vb') 1.45 : 1. The s t r u c t u r e  of compounds (VIb) and 
(VIb') as e i s / t r a n s  i s o m e r s  of 1 - p h e n y l - 2 - t h i o - 3 , 4 - d i m e t h y l - 5 - b e n z a m i d o - 6 - o x o h e x a h y d r o p y r i m i d i n e  was de-  
duced f r o m  the PMR s p e c t r a  and the r eac t ions  of compounds with methylamine .  In the PMR spec t rum of 
(VIb) s ignals  a r e  d isplayed due to the a r o m a t i c  pro tons  of two monosubst i tu ted  phenyl r ings (5, 7-8 ppm),  as 
well  as s igna l s  co r respond ing  to a s ingle N-methy l  group (3.58), a s ingle  C-methy l  group (1.28) and two v i -  
c inal  p ro tons  of r ing methine groups  (4-C, 4.58; 5-C,  5.20; J4,4 = 6 Hz). A signal cor responding  to the me thy l -  
amide  grouping (2.85-2.9) was not p r e s e n t  in the spec t rum.  In the PMR spec t rum of (Vlb') the re  were  also 
obse rved  s ignals  of a r o m a t i c  p ro tons  (7-7.9), N-methy l  group pro tons  (3.52), C-methy l  group protons  (1.52) 
and two vie inal  p ro tons  of r ing methine groups  (4-C, 4.04; 5-C, 4.98; J4,5 = 5.2 Hz). A signal cor responding  
to the methy lamide  group (2.85-2.9 ppm) was also absent  f r o m  the s p e c t r u m  of (VIb'). These  data a re  insuff i -  
c ient  to p e r m i t  a s s ignmen t  of cis  o r  t r ans  conf igurat ions  to the i s o m e r s  which were  obtained. By the action 
of methy lamine  on the individual compounds (VIb) o r  (V]D') the s ame  mix tu re  of subs tances  was obtained, in 
which the me thy lamides  of (Vb) and (Vb') we re  identified as the p r inc ipa l  components ,  which also conf i rms  
the cycl ic  s t r u c t u r e  of (VIb) and (VIb'). 

Thus on the ba s i s  of the data obtained it is poss ible  to conclude that both the acyci ic  and cyclic  d e r i v a -  
t ives  of D, L - e r y t h r o -  and D, L - th reo -d i aminobu ty r i c  acids a re  readi ly  and r eve r s ib ly  conver ted into one 
another ,  by both the act ion of acids and of b a s e s ,  which in all  probabi l i ty  is a resu l t  of invers ion of the con-  
f igura t ion at the a - C  atom.  

In conclusion we note that the p re sen t  study of the convers ion  of the methy lamides  of the diamino acid 
de r iva t ives  (Va, b, b ' ) ,  and notably the i r  cycl iza t ion,  which occurs  with c leavage of the amide bond, can se rve  
as a bas i s  for  the development  of a new method of se lec t ive  split t ing f rom the polypeptide chain of g lycopro -  
te ins ,  s e r ine  or  threonine res idues  which a re  linked by an O-glycoside  bond to the ca rbohydra te  chains,  t3y 
the action of methy lamine  these res idues  a r e  modified to de r iva t ives  of the ~-N-methy id iamino  acids and con-  
sequently a f t e r  t r e a t m e n t  with phenyl isothiocyanate  and TFA can be conver ted ,  s imi l a r ly  to the above d e -  
sc r ibed  me thy lamides  (IV), into cycl ic  products  with c leavage of the peptide bond. 

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

T h i n - l a y e r  ch roma tog raphy  was  c a r r i e d  out on Silufol plates  (Czechoslovakia)  with CHCI 3 - m e t h a n o l  s y s -  
t ems :  9 : 1  ( sys tem A) and 8 : 2  ( sys tem ]3). The subs tances  we re  detected with s t a r c h - c h i o r - i o d i d e ,  ninhydrin, 
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and iodine. P r e p a r a t i v e  ch romatography  was ca r r i ed  out on columns of s i l ica  gel L 4 0 / 1 0 0  (Czechoslovakia).  
Melting points (corrected)  were  de te rmined  on a "Boet ius"  mic roscope  stage (GDR). IR spec t ra  were  recorded  
on a " P e r k i n - E l m e r  257" spec t ropho tome te r  using KBr tablets .  PMtR spec t ra  were  recorded  on a "Varian N L -  
100" ins t rument .  De te rmina t ion  of amino acids was c a r r i e d  out on a modified amino acid ana lyzer  of the BC 
201 type (LKB Bio Cal). Ci t ra te  buffer  (0.7 N) ,pH5.28 ,  a 35 cm x 0.9 cm column,  ra te  of elution 60 m [ / h ,  
and the res in  Aminex A-5 were  employed.  

Methyl E s t e r  of a -N-Benzoyl -~- -ch loropropion ic  Acid (IIIa). Substance (IIIa) was p repared  f rom 4.6 g of 
the methyl  e s t e r  of ~ - amino -~ -eh lo rop rop ion i c  acid (IIa) as in [5]; yield 5.1 g (80%), mp 113-114 ~ 

Methyl E s t e r  of a -N-Benzoyl -~- -eh lorobutyr ic  Acid (IIIb). One g r a m  of the methyl  e s t e r  of a -amino- .~ -  
ch lorobutyr ie  acid (IIb) was suspended in 13 ml  of dioxane, then 0.4 mI  wa te r  and 1.85 g K2CO 3 were  added and 
s t i r r ed  15 rain. With cooling with ice,  15 ml  of benzoyl  chloride was added and the reac t ion  mixture  s t i r r ed  
for  15 h at ~20 ~ The precipi ta ted  KCI was f i l tered off, and the f i l t ra te  evapora ted  to d ryness .  The res idue  was 
dissolved in CHC l 3, washed with 5% K2 C 03, concentra ted  by evapora t ion  and chromatographed  on si l ica gel. 
The product  was eluted with s y s t e m  A. The f rac t ion  containing the substance with Rf 0.45 (sys tem t3) was 
evapora ted ,  and the residue c rys ta l l i zed  f rom e ther  with hexane. The yield of OIIb) was 1.1 g (82%), mp 77- 
78 ~ lit s pec t rum (u,em-1):  1600 and 1490 (aromatic  sys tem) ,  1645 and 1520 (amide group), 1740 and 1240 
(es ter  group). Found: C 56.55; H 5.12; N 5.38; CI 13.53%. C12HlcNO3Cl. Calculated:  C 56.50; H 5.52; N 5.47; 
CI 13.9%. 

Methylamide of c~-N-Benzoyi - f i - (N ' -methy l -N, -phenyl th iocarbamy[)prop ion ic  Acid (Va). To 0.28 g of 
(Ilia) was  added 15 ml  of 10% methy[amine  in absolute methanol .  This  was kept for  4 h at ~20 ~ and evapora ted  
to d rynes s  repea ted ly  by adding methanol  in o rde r  to r emove  methylamine .  The dry res idue was dissolved in 5 
ml  ethanol; 0.42 ml  of phenylisothiocyanate was added and then it was heated 5 min at  the boiling point, cooled, 
left for  2 h at - 2 0  ~ and then concentra ted and chromatographed  on s i l ica  gel ,  eluting with s y s t e m  A. The 
f rac t ion  containing one substance ~ f  0.31, s y s t e m  A ) w a s  concentra ted and c rys ta l l i zed  f r o m  ethanol. Yield of 
(Va) 0.33 g (78%), mp 185-187 ~ IH s pec t rum  (v, cm-1): 1660, 1640, and 1535 (amide groups) ,  1600 and 1490 
(aromat ic  sys t em) ,  1350 (thiourethane group). PMR spec t rum (5, ppm, CDC[3): 7.2-8 m (10 H, 2 Ph); 3,03 s 
(3 H, NMe); 2,.86 d (3 H, NHMe). Found: C 61.31; H 6.09; N 14.97; S 8.83%. C19H22N402S. Calculated: C 61.59; 
H 5.98; N 15.12; S 8.65%. 

Methylamide of c~-N-Benzoyl - f i - (N ' -methy l -N"-pheny[ th iocarbamyl )bu tyr ic  Acid (Vb and b').  E s t e r  
(IIIb) (2.55 g) was dissolved in 100 ml  of 10% methylamine  in abs.  methanol ,  then kept 4 h at ~20 ~ and e v a p o -  
rated repeatedly  by adding methanol.  The res idue  was c rys ta l l i zed  f r o m  ethanol. The methy[amides  of (IVb) 
and (IVb') were  obtained as a mix ture  of two subs tances  with Rf values  of 0.21 and 0.38 (sys tem B); yield 2.32 
g (93%). Found: C 54.28; H 7.32; N 14.56; CI i2.49%. C13H20N302Cl. Calculated:  C 54.70; H 7.03; N 14.56; C[ 
!2.499~. To the mix tu re  obtained, was added 3.6 ml  of phenyl isothiocyanate ,  d issolved in 10 ml  ethanol,  i t  was 
then boiled 5 min,  cooled, kept for  2 h at ~20 ~ and evapora ted  to initiate c rys ta l l iza t ion .  The c r y s t a l s  were  
f i l tered off, washed with ethanol,  and dried in vacuum. Yield of (Vb) 1.4 g (36.4%), mp 199-200 ~ (from ethanol),  
1Rf 0.18 (sys tem A). The mother  liquor was evaporated to sma l l  volume and e ther  added. Crys ta l l iza t ion  of 
compound (Vb') resul ted:  yield 0.85 g (22.1%), mp 190-193 ~ (from ethanol),  Rf 0.32 (sys tem A). The m i x e d -  
mel t ing point of (Vb) + (Vb') was 174-176 ~ The mothe r  liquor f rom the c rys ta l l i za t ion  of (Vb ' )was  evapora ted  
to d ryness  and chromatographed  on s i l ica  gel in sy s t em A. T h e r e  was obtained an additional 0.5 g of (Vb) and 
0.75 g of (Vb'). Total  yield of (vb) 49.5% and of (Vb') 41.5%. Itl spec t rum of (Vb) (v, cm-1): 1650, 1670, and 
1530 (amide groups) ,  1600 and 1480 (aromatic  sys tem) ,  1340 (thiourethane group). PMR spec t rum (vb) (5, 
ppm,  CDCi3): 7.2-8 m (10 H, 2 Ph), 3.03 s (3 H, NMe), 2.85 d (3 H, NHMe), 1.41 d (3 H, CMe). J~ound: C 
62.76; H 6.37; N 14.91; S 8.17~ C20H24N402S. Calculated: C 62.48; H 6.29; N 14.56; S 8.32%. t!R spec t rum of 
{Vb') (,,, cm-1):  1640, 1660, and 1530 (amide groups) ,  1600 and 1490 (aromatic  sys tem) ,  1340 (thiourethane 
group).  PIVIH spec t rum (Vb') (5, ppm,  CDCI3): 7.2-8 m (10 H, 2Ph), 3.08 s (3 H, NMe), 2.9 d (3 H, NHMe), 
1 .34d  (3H,  CMe). Found: C 62 .78;H 6 .38 ;N 14.79;S 8.23%. 

1-Pheny [ -2 - th io -3 -me thy  l -5-benzamido-6--oxohexah -dropan:f y r imid ine  (Via). Methylamide (Va) (0.22 g ) w a s  
dissolved in 1.1 ml  of 99% TFA,  boiled 20 min,  cooled and evapora ted  in vacuum repeatedly  with addition of 
ethanol. The res idue  was c rys ta l l i zed  f rom ethanol. Yield of (Via) 0.16 g (79.5%), mp 176-177 ~ t lf  0.68 ( sys -  
tem A). PMR spec t rum of (Via) (5, ppm, CDC[3): 7.8 m (10 H, 2Ph), 3.58 s (3 H, NMe), 4.3 q (1 H, 4-CHeqL 
3.58 (1 H, 4-CHax),  5.04 m (1 H, CsH). Found: C 63.37; H 4.82; N 12.01; S 9.28%. CIsHl?N302S. Calculated:  
C 63.39; H 5.05; N 12.38; S 9.45%. 

1 -Pheny l -2 - t h t e -3 ,4 -d i m e t hy l -5 -benzamido -6 -oxohexahyd ropy r imid ine  (VIb, b;). Substance (Vb)(0.75 g) 
was t reated with 3.75 ml  of 99% TFA analogously to (Va). According to TLC in sy s t em A the react ion  mixture  
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consis ted  of two main subs tances  with Rf 0.59 and 0.8 and an insignificant  amount of a substance with Rf 0.47 
which was  not fu r the r  invest igated.  Af te r  r e m o v a l  of TFA and c rys ta l l i za t ion  f rom ethanol,  0.619 g (68%) of a 
mix tu re  of  the two subs tances  (VIb) + (Vb') was obtained, which was fu r the r  chromatographed  on si l ica gel, 
eluting with s y s t e m  A. Yield of (VIb) was 0.39 g (56.5%), Rf 0.59, mp 251-253 ~ (from ethanol). PMR sp ec t ru m 
(6, ppm,  CDC13): 7.8 m (10 H, 2Ph), 3.58 s (3 H, NMe), 1.28 d (3 H, CMe), 4.58 m (1 H, 4--CH), 5.2 t (1 H, 
5-CH),  J~,~ = 6 ttz. Found: C 64.97; H 5.42; N 11.80; S 8.83%. C19H19N302 S. Calculated:  C 64.57; H 5.42; N 
11.89; S 9.07%. 

Yield of (VIb') 0.2 g (29%), Rf 0.8, mp 159-161 ~ (from ethanol). PMR spec t rum (6, ppm, CDCI3): 7-7.9 
m (10 H, 2Ph), 3.52 s (3 H, NMe), 1.52 d (3 H, CMe), 4.04 m (1 H, 4-CH),  4.98 m (1 H, 5--CH), J4,5 = 5.2 Hz. 
Found: C 64.72; H 5.38; N 11.71; S 8.94%. 

An identical  mix tu re  of the two subs tances  was obtained f rom 0.38 g of the compound (Vb') by t rea t ing  it 
with 2 ml  of TFA;  yield of (VIb) + (Vlb') 0.3 g (86%). Chromatography  on s i l ica  gel  gave 0.16 g (45.7%) of (VIb), 
mp 251-253 ~ [admixture with a sample  of (VIb) obtained f rom (Vb) gave no depress ion  in mp], and 0.11 g 
(31.4%) of (VIb'), mp 159-161 ~ [admixture  with (VIb) f rom (Vb) gave no depress ion  in mp]. 

React ion  of the Hexahydropyr imid ine  Der iva t ives  (Via, b, and b')  with Methytamine.  Substance (Via) 
(50 mg) was dissolved in 2 m[ of 10% methy lamiae  [ n a b s .  methanol  and kept for  3 h a t  ~20 ~ The solution was 
evapora ted  to d rynes s  under vacuum and the res idue  c rys ta l l i zed  f rom ethanol.  The yield of methylamide  (va) 
was 37 mg (67.7%), mp 185-187 ~ [admixture with (Va) f rom (IVa) gave no depress ion  in mp], Rf 0.31 (sys temA).  

Analogous t r ea tmen t  of compound (VIb) or  (VIb') with a solution of methy[amine in methanol  in each case  
resul ted  in the same  mix ture  of two main subs tances  with Rf 0.18 and 0.32 (sys tem A). P repa ra t ive  separa t ion  
of this mix tu re  on s i l ica  gel  gave compounds (Vb) with mp 199-200 ~ and (Vb') with mp  190-193% 

The authors  e x p r e s s  thei r  thanks to L. B. Senyavina for  record ing  and d iscuss ing  the IR spec t ra  and to 
S. A. Koz 'min  and T. A. Balasheva likewise for  the PMR spec t r a .  

C O N C L U S I O N S  

1. The synthes is  has  been accompl ished  of the methy lamides  of e - N - b e a z o y l - ~ - ( N ' - m e t h y l - N " - p h e n y l -  
th iocarbamyl)propionic  and butyr ic  acids ,  which under the conditions used for  dehydrat ion of polypeptide chains 
by the Edman method through t r e a t m e n t  with t r i f tuoroace t ic  acid were  conver ted  into cycltc  der iva t ives  of 
hexahydropyr imid ine .  

2. Der iva t ives  of D, L- -e ry thro-  and D, L- threo--diaminobutyr ic  acid were  readi ly  and r eve r s ib ly  con-  
ver ted  into one another  under the action of acidic and basic  reagen ts .  
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