
yield was ~.100%, mp 132-134 ~ Found: C 32.44; H 2.14; N 11.80; C1 44.01% Ci3H10OsN4C16. Calculated:  C 32.30; 
H 2.07; N 11.59; C1 44.10%. In f ra red  spec t rum (v, cm-1):  1730 (cyclic C=O), 1690 (noncyclic C=O), 1620 (C~-N). 
NMR spec t rum (5, ppm):  2.60 s (Me2N); 7~ m (CsH4N). 

React ion  of T r i f i uo roace ty l  I socyanate  with Tr ie thy lamine .  To a solution of 0.84 g of (iII) in 30 ml  of 
e the r  was  added 0.61 g of t r i e thy lamine .  A prec ip i ta te  was obtained immedia te ly ,  which was f i l te red  and 
washed with e the r .  The yield of the adduct was 0.96 g (65.5%), mp 11q-125 ~ (decompn.).  Found: C 45.48; 
tt  6.13; N 11.06%. CgH1502NuF3. Calculated:  C 45.00; H 6.25; N 11.67~o. In f ra red  s p e c t r u m  (~, cm-1): 1750 
(C=O). 

C O N C L U S I O N S  

1. The d imethy l  amides  of the ~- ,  ~- ,  and ] / -pyr id inecarboxyl ic  acids causes  the d imer iza t ion  of benzoyl 
i soeyana te .  

2. T r i ch lo roace t y l  i socyanate  when reac ted  with N,N-dimethyl i sonicot inamide  and N,N-dimethylpicol in-  
amide  g ives  sa l t l ike  adducts ,  and when reac ted  with N,N-dimethylnicot inamide  it g ives  the cycloadduct  with the 
i n t e rmed ia t e ly  fo rmed  acylamidine .  

3. T r i f luo roace ty l  i socyanate  r e ac t s  with N,N-dimethylpicol inamide  to give the acylamidine ,  while with 
t h e e  and ~ / i s o m e r s  it gives a mix ture  of acy lamid ines  and sal t l ike adducts.  
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N E W  D A T A  O N  D A K I N - W E S T  R E A C T I O N  W I T H  

~ - A L A N I N E  A N D  I T S  H O M O L O G S  

S.  I .  Z a v ' y a l o v  a n d  G. I .  E z h o v a  UDC 542.91:547.466.23 

It is a s sumed  that [1, 2] only N-acyl-c~-amino ketches  a r e  fo rmed in the D a k i n - W e s t  react ion with c~-ala- 

nine (I) and its homologs.  

The e r r o r  of this genera l ly  accepted  concept  was shown in the p re sen t  paper  and it  was es tabl i shed that 
when (I) is heated with Ac20 and pyridine at ~ 140~ the product  obta ined ~ 70% yield is 2 - ace toxy -3 - (N ,N-  
d i ace ty l amino) -2 -bu tene  (I1), whose s t r u c t u r e  was  proved  by e lementa l  ana lys is ,  and by the spec t r a  and c h e m -  
ical  t r a n s f o r m a t i o n s .  

[(CHsCO)~NC(Br )(CHs)C(Br)(CHs)OCOCHsl H--f-~~ CHsCOCOCHs 
Br2 ] CHsOH 

(CHsCO)2N CHs 

~CHaCHNH~C00H Ac,O, CsH~N_. \C=C / 
/ \ 

(I) CHs (_._._.~ OCOCH8 

AczO' CsI~N I 

N. D. Zel inski i  Inst i tute of Organic  C h e m i s t r y ,  Academy of Sciences  of the USSR, Moscow. Trans la ted  
f rom Izves t iya  Akademii  Nauk SSSR, Ser iya  Khimicheskaya ,  No. 1, pp. 219-221, J anua ry ,  1977. Original  a r t i c le  
submit ted  Ju ly  1, 1976. 
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Ac, O OH 
CsI~I~N H~O 

.CH,CH(NHCOCH3)C00H CHaCONHCHCH~COCHs 
(IV) 

CH.CONH CH3 
\ / 

G-=C 
t o o .  CHS \OCOCg8 

] 

t (IiI) ( I I )  - -  tic1 
l-i~o 

HCl, H,O 
CH3CH(NH2HC|)COCH3 

(V) 

Infrared spec t rum of acetate (II) (v, cm-1): 1750 (CH3COO); 1712 (CH3CO)2N; 1690 (C=C); 1206 (C-O). 
NMR spect rum of (II) (6, ppm): 1.70 s (2CH3); 2.14 s (CH3COO); 2 .28  s (CH3CO)2N. The empir ica l  formula 
C10H15NO ~ also cor responds  to the s t ruc ture  of (II), which was der ived from the elemental  analysis  and m a s s -  
spec t ra l  (M + 213) data.  

The par t ia l  hydrolysis  of (II) with boiling wate r  gives 2 -aee toxy-3-ace tamido-2-bu tene  (III). NMR spec-  
t rum of (III) (6, ppm): 1.75 s (2CH3); 2.00 s (CH3CON); 2.17 s (CH3COO); IR spec t rum (v, cm-~): 3300 (NH); 1745 
(CH3COO); 1675 (C=C); 1645 (CH3CON); 1230 (C-O). The alkaline hydrolysis  of (II) leads to the nc, rmal  Dakin-  
West react ion product,  viz. ,  3-acetamido-2-butanone (IV), while the acid hydrolysis  of (II) and (III) leads to 3- 
amino-2-butanone hydchloride (V). The bromination of (II) in CH3OH and subsequent hydrolysis  with water  con-  
ve r t s  it to biacetyl ,  which was isolated as dimethylglyoxime and its Ni comple$ 

Taking into considerat ion the abili ty of the c is- f ixed enol acetate (VI) to undergo cycl izat ion to the oxa- 
zole der ivat ive  (VII) under part ial  hydrolysis  conditions [3], and the Iack of this abili ty for  enol acetate (II), the 
l a t t e r  can be assigned the trans configuration.  

N(COCH3h N 

OCOCH3 0 
(vl) (vl0 

The formation of (If) in the Dakin-West reaction with Ac20 and pyridine must be considered to be a 
multistep process, which proceeds via the intermediate step of 3-aeetamido-2-butanone (IV) and its subse- 
quent N- and O-acetylation. In order to confirm this scheme it was shown by us that (IVI when heated with 
Ac20 in pyridine is converted to (If) in 72% yield. The reaction of N-acetyl-~-alanine with Ac20 and pyridine 
proceeds more smoothly, and here (II) is obtained in 90% yield. 

The analogous enol acetates (VIII) and (IX), as mixtures with the corresponding N-acyl-~-amtno ketones 
(X) and (XI), are also formed by the reaction of the (1) homologs, a-aminobutyric acid (XII) and leucine (XIII), 
with Ac20 and pyridine (~150~ 

Ac~O CsHsN 
RCHNH~COOH ' * IqCH(NHCOCH3)COCH3 -}- IqC[N(COCHs)~] =C(OCOCH3)CHs 

(XII), (XIII) (XL (XI) (VII1). (IX) 

R ----= C2H 5 (VIII), (X), (XII); R = (CH3)2CHCH2(IX), (XI), (XIII), At a lower  t empera tu re  (~ 100 ~) the :main p ro -  
ducts obtained f rom (I), (XII), and (XIII) a re  N-acyl-c~-amtno ketones (IX), (X), and (XI), which are  contaminated 
with smal l  amounts of enol ace ta tes  (II), (VIII), and (IX) 

CHaCONHCH2COCHa~x_H2NCH2C00H Ac,O.C,m~" (CH3C0)2NCH~COCH:~ 
CXIV) 

N,N-Diacetytaminoacetone (XIV) is isolated when glycine is reacted with Ac20 and pyridine [4], but in 
some popular  handbooks [2, 5] this t ransformat ion  product  is e r roneous ly  assigned the s t ruc tu re  of acetamido-  
acetone.  The s t ruc tu re  of (XIV) is in agreement  with the NMR spec t ra l  data [4] and the resul ts  of acid hydroly-  
s i s ,  which leads to the format ion of aminoacetone hydrochlor ide  [6]. 
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E X P E R I M E N T A L  

The IR spec t ra  were  taken as KBr pellets on a UR-10 inst rument ,  the NMR spect ra  were taken in CCl~ 
solution on a DA-60- IL  ins t rument  (internal s tandard = TMS), while the m a s s  spect ra  were taken on an MKh 
13-03 ins t rument .  The TLC was run on Silufol UV-254 using ethyl acetate as the solvent and detection of the 
spots with 12 vapors .  

Reaction of ~-Alanine (I) with Ac20 and Pyr idine .  A mixture of 5 g of (I), 32 ml of Ac20 , and 23 ml of 
pyridine was heated for  6 h at  100 ~ (bath tempera ture  here and subsequently),  a f te r  which another 16 ml of 
Ac20 and !2 ml of pyridine were added, the mixture was heated for  4 h at 135-140 ~ the Ac20 and pyridine were 
vacuum disti l led,  and the residue was d is t i l led .  We obtained 9 g (75%) of (II), bp 92-94 ~ (3 mm), mp 84-85 ~ (af- 
t e r  low- tempera tu re  recrys ta l l i za t ion  f rom ether) ,  Rf 0.65. Found: C 56.25; H 7.14; N 6.24%. C10H15NO 4. Cal- 
culated: C 56.34; H 7.04; N 6.56%. 

React ion of N-Acetyl-~-alanine with Ac20 and Pyridine.  A mixture of 10 g of N-acety l -~-a lanine ,  64 ml 
of Ac20 , and 43 ml of pyridine was heated for  7 h at 140 ~ and (II) was isolated as descr ibed above. The yield of 
(II) was 14.7 g (90%0). 

Par t ia l  Hydrolysis  of (II). A mixture of 2 g of (II) and 25 ml of water  was refluxed for  10 h, af ter  which 
it was evaporated in vacuo and the residue was recrys ta l l i zed  from ether  at - 7 0  ~ We obtained 1.4 g (8@D of 
(III), mp 94-95 ~ Rf 0.27. Found: C 55.77; H 7.75; N 8.4770. CsH13NO 3. Calculated: C 56.12; H 7.65: N 8.19%0 

Conversion of 3-Acetamido-2-butanone  (IV) to (1I). A mixture of 2.5 g of (IV) [7], 11 ml of Ac20, and 9 
ml of pyridine was heated for  6 h at  140 ~ Then the excess  .~c20 andAoyr_i~ae were moved and the residue 
w a s v a c u u m  dist i l led to give 2.9 g (72%) of (II). 

Alkaline Hydrolysis  of (II). A mixture  of 2.5 g of (II) and a solution of 1.45 g of KOH in 30 ml of alcohol 
was kept for  4 h at ~20 ~ a f te r  which it was evaporated in vacuo, the residue was treated with water ,  and ex t r ac -  
tion with ethyl acetate gave 0:92 g (61%) of (IV) with bp 108-110 ~ (3 ram): n ~  1.4564. Rf 0.18. Infrared spec-  
t rum (v, cm-~): 3290 (NH), 1724 (C=O), 1660 (CH3CON). NMR spect rum (5, ppm): 1.25 d (CH3); 1.92 s (CH3CON); 
2.14 s (CH3CO); 4.37 g (CH); 7.33 d (NH). 

Acid Hydrolysis  of (II). A mixture of 0.5 g of (II) and 10 ml of dilute HCI solution was refluxed for 10 h, 
cooled to 20 ~ fi l tered,  the filtrate was evaporated in vacuo to d ryness ,  and the residue was washed with ace-  
tone. We obtained 0.26 g (90%) of (V), mp 107-109 ~ [8]. 

The hydrolysis  of (IfI) under analogous conditions gave (V) in 85% yield. 

Brominat ion of (II). With s t i r r ing ,  0.32 ml of Br  2 was added to a solution of 1 g of (II) in 15 ml of MeOH. 
After  decolor izat ion (in ~40 min) 8 ml of water  was added, the mixture was kept at  20 ~ fo r  12 h, heated at 90- 
100 ~ for  1.5 h, NH2OH solution (from 3.2 g of the hydrochlor ide and 2.6 g of KOH in 5 ml of water) was added, 
the mixture was heated at 100-110 ~ for  1.5 h, cooled to 20 ~ and excess  Ni(OAc) 2 solution was added. The ob- 
tained precipi tate  was f i l tered and dried in the a i r .  We obtained 0.58 g (85-%) of the Ni complex of d imethyl-  
glyoxime. Infrared spec t rum (u, cm-1): 1573, 1430, 1386, 1372, 1262, 1103, 990. 

A mixture of 0.3 g of the Ni complex and 3 ml of dilute HC1 solution (1:3) was s t i r red  at 20 ~ for  5 rain, 
and the precipitate was fil tered and dr ied  in the air .  We obtained 0.21 g (88%) of dimethylglyoxime with mp 

237-240 ~ . 

Reaction of a -Aminobutyr ic  Acid (XII) with Ac20 and Pyr idine .  A mixture of 5 g of (XII), 28 ml of Ac20, 
and 20 ml of pyridine was heated for  6 h at 100 ~ a f te r  which another  14 ml of Ac20 and 10 ml of pyridine were 
added, and the mixture was heated for  4 h at  140 ~ and then vacuum-dist i l led.  We obtained 8.2 g of a mixture 
of (VIII) and (X) in a 1:1 rat io (NMR spec t ra l  data). Compounds (VIII): Rf 0.72; IR spectrum (v, cm-1): 1755 
(CH3COO); 1710 (CH3CO)2N), 1675 (C=C); 1205 (C-O). NMRspec t rum (5, ppm): 1.73 s (CH2C=C); 2.22 s 
(CH3COO); 2.32 s (CH3CO)2N). (X) [8]: Rf 0.28; IR spec t rum (v, cm-1): 3290 (NH); 1720 (CH3CO); 1660 (CH3CON). 
NMR spect rum (5, ppm): 0.86 t (CH3CH2); 1.48 m (CH2); 1.95 s (CH3CON); 2.13 s (CH3CO); 4.38 m (CH); 7.22 d 
(NH). 

Reaction of Leucine (XIII) with Ac20 and Pyr idine .  A mixture of 5 g of (XIII), 22 ml of Ac20, and 15 ml 
of pyridine was heated at 100 ~ for  4 h, a f ter  which another  11 ml of Ac20 and 8 ml of pyridine were added 
and the mixture was heated at 150-155 ~ for  6 h. Vacuum-dis t i l la t ion gave 6.5 g of a mixture of (IX) and (XD 
in a 1:1 ratio (NMR spect ra t  data). Compound (IX): 1~ 0.70; IR spec t rum (v, cm-1): 1760 (CH3COO); 1715 
(CH3C0)2N); 1685 (C ~-~-), 1202 (C-O) .  NMR spec t rum (5, ppm): 1.75 s (CH3C=C); 2.20 s (CH3COO); 2.30 s 
((CH3CO)2N). Compound (XI) [9]: Rf 0.35; IR spec t rum (~, cm-1): 3300 (NH); 1722 (CH3CO); 1661 (CH3CON). 
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NMR spect rum (5, ppm): 0.92 d (CH3)2CH; 1.47 m (CH, CH21; 1,93 s (CHaCON); 2.12 s (CHACO); 4.25 s (CH); 
7.22 d (NH). 

C O NC LUS I O N S  

The enol acetates of N,N-diacety l -~-amino ketones are formed when ~-alanine and its homologs are 
heated with acetic anhydride and pyridine.  

1o 

2. 
3. 
4. 

- 5 .  

6. 

7. 

8. 
9. 
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REACTION OF PHOSPHORUS- AND NITROGEN-CONTAINING 

HETEROCYCLES WITH AMINE HYDROCHLORIDES 

M. A. P udovik, T. A. Pestova, 

and A. N. Pudov[k 
UDC 542.91:547.1 '118 

The catalytic effect of amine hydrochlor ides  (ARC) and other  acid impuri t ies  in the reactions of acycl[c 
amidophosphites and amidophosphonites is known [1]. We observed the AHC to exer t  an analogous effect in the 
reaction of oxazaphospholanes with a romat ic  [2] and aliphatic [3] aldehydes, cyclic ketones [4], and other c a r -  
bonyl compounds.  The reaction of the AHC with cyclic phosphorus-  and ni t rogen-containing compounds,  the 
so-ca l led  oxaza-  and diazaphospholanes,  was studied in the present  paper.  Previous ly  we had shown that the 
react ions of amidophosphites with AHC and cer ta in  o ther  reagents are revers ib le ,  and when the amine is re-  
moved the equilibrium is shifted toward the formation of the chlorophosphite [5]. In this connection it was 
postulated [6] that the role of the third reagent  introduced into the react ion consis ts  in shifting this equilibrium 
to the right by binding one of the components.  

The 2-a lkoxy-3-methyl(phenyl) - l ,3 ,2-oxazaphospholanes  react  with AHC at elevated tempera tures .  Here 
the amine is l iberated f rom the salt, while the s tar t ing heterocycle remains unchanged, which is recorded via 
the asp NMR spec t rum.  The yield of the amine drops when cer tain dioxaphospholanes, devoid of nitrogen, are 
used as the phosphorus components.  Fo r  example,  in the case of 2-n-butoxy- l ,3 ,2-dioxaphospholane the yield 
of diethylamine does not exceed 3% (Table 1). Here,  according to the GLC data, diethylam!ne and n-butanol are 
formed in an ~1 : 1 ratio. The l iberation of the alcohol can be explained by initial protonation at both the phos- 
phorus atom and the oxygen atom of the alkoxy group [7]. The f i r s t  direct ion includes the step of anionic ex- 
change of the alkoxyl group by chlorine anion, with subsequent deprotonation and the formation of the end prod-  
ucts, the same as in the case of carboxylic acids [8]. 

The formation of a positively charged ammonium center  at the phosphorus should facilitate nucleophilic 
attack by chlorine anion on P{III) with subsequent opening of the ring: 
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