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Abe&s-Investigation of the reactions of a-azidocarboxylic acids, N-(2-azidoethyl) amides and N-(2- 
azidoethyl) amines with trivalent P compounds shows that the intramolecular cyclixation to spiro- 
phosphoranes of the intermediate phosphaxo-co mpounds is typical of the axides of the Iirst and third types 
but not of the second type. It is concluded that such cyclization is possible only where the functional group 
of the starting axides contains either a su@ciently mobile hydrogen atom or a highly nucleophilic 
protoncontaining group. A new general process for producing imidaxolines and oxaxolines has been 
developed. 

Depending on the nature of the substituents at P and 
N of phosph- mpounds the latter exhibit more 
or less pronounced basic properties and may undergo 
protonation at the imine N if treated with compounds 
containing a mobile H-atom. The intramolecular 
protonation of phosphazo-compounds is of special 
interest since in this cam the products are P hetainea 
capable under appropriate conditions of undergoing 
various conversions.‘” 

With a view to study such conversions and seek for 
new rearrangements, the authors have undertaken a 
systematic investigation of the StaudingeF imination 
of trivalent P compounds with aliphatic azides wn- 
taming H-atoms of different mobility in the carboxy, 
amide or amine groups. 

The most acid axides, the derivatives of carboxylic 
acids 1, react with trivalent P compounds to form, 
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depending on the nature of the P substituent, betaines 
2, amidophosphates 3 or cyclic phosphoranes 4.>’ 

It is quite apparent that 3 and 4 are obtained 
through the further conversions of the intermediate 
phosphazocompounds and beta&s (similar to k 
and 2). The betaines 3a formed from trialkyl phos- 
phites are stabilized by a mechanism corresponding 
to the second step of the Arbuzov reaction, beta&s 
4a are cyclized into spirophosphoranes owing, appar- 
ently, substantially to the steric factors, since it is 
known that the 5-member P-containing cycles sta- 
bilize the phosphorane structure. The transfer of the 
proton of the carboxy group to the imine N is, 
obviously, the key step of the conversions under 
consideration. 

Proton is not abstracted from the amide group 
even in the most basic phosphaw-compounds 7 
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obtained from triamidophosphites and amidoaxides 
6.* 

N$H$H,NHCOR + (Me,N),P 

6 

---_N-+ (Me$J)rP=NCH2CH2NHCOR 
1 

7 

R = Me(a), Ph(b), CFr(c) 

Imination of trialkyl phosphites with amidoazides 
6 also does not involve amide H atom transition to 
the imine N, since the phosphazo-compounds 8 
formed under these conditions (heated to 150-170”) 
are converted, on distillation in vacuum, to ami- 
dophosphates St with the alkyl group R at the 
a-rather than the 8-N atom as determined from the 
spectral data for amine 10 formed by acid hydrolysis 
of amidophosphate 9. 

(R’OhP + 6 --_~2-- 

(R’O),P=NCHICH2NHCOR ---“--, 

8 

(R’O),P(0)NR’CH2CH,NHCOR 

9 

(EtO),P(O)N(Et)CH,CH,NHCOPh 

9 

H+/HIO EtNHCH,CH,NHCOPh ------+ 
10 

It is interesting to note that imination of trialkyl 
phosphites with azide 6e, a derivative of 
trifluoroacetic acid, yields phosphazo-compounds 8e 
which not only rearrange into amides 9e but also 
decompose competitively producing trialkyl phos- 
phates and 2-trifluoromethyl imidazoline Ilc. Here, 
the easier the phosphazo-compound 8e rearranges to 
amide 9e, the smaller the yield of imidazoline Ilc. 
For example, decomposition of triethoxyphosphazo- 
compound 8e (R=Et) yields l-1.5% of amidazohne, 
whereas the decomposition of 8e (R= Bu) yields 27%, 
conforming to the fact that Bu group has a lower 
tendency for migrating from 0 to N in trans- 
formations of phosphazo-compounds to isomeric 
amides. 

(RO),P=NCH,CH,NHCOCFr 

8e 

y (RO),P(O)N(R)CH,CH,NHCOCF, 

9c 

-I- N-CHz 
--- // 

(RO),PO + CF,C 
\ 

NHCHz 
llc 

tSee Ref. 16. 

The formation of imidazoline llc by decay of 
phosphazo-compounds 8e is a new version of the 
intramolecular Staudinger reaction,9 since amides 
have not been observed to undergo such trans- 
formations earlier. For this reason, this type. of 
reaction has been studied more thoroughly in this 
work. 

Using phosphazo-wmpounds which do not con- 
tain alkoxy groups at P it is possible to obtain 
imidazolines containing alkyl and aryl radicals in the 
second position with high yields. For example, 
triphenylphosphazo-compounds 12a,b derivatives of 
acetic and benzoic acid amides 6a,b are converted to 
triphenyl phosphine oxide and the corresponding 
imidazolines llr,b at 180” and trifluoroacetic acid 
amide compound 12e at 120”.” 

Ph,P + 6&e) -----+ PhJ’=NCHsCHsNHCOR 
12 

N-CHr 

/ 
---* R-C I 

-Ph,PO 11 \ 1 
NHCHz 

R = Me(a), Ph(b), CFs(c) 

The formation of substituted imidaxolines from 
phosphazo-compounds that are derivatives of azides 
with substituents in the a- and /3-positions is the 
easiest one. Thus no phosphazo-compound can be 
isolated during reaction of triphenylphosphine with 
azide 13 obtained from racemic pseudoephedrine, 
and already at room temperature one observes for- 
mation of triphenyl phosphine oxide and imidazoline 
14 substituted in the 4 and j-positions. 

Phg + NsCH-CH-N(Me)COCF, 

Ph h!ie 

13 

N-CH-Ph 
// 

---+ PhgO + CFrC 
\ 

N-CH-Me 

I 
14 Me 

In view of these results it was interesting to in- 
vestigate such conversions with participation of 
j-membered cyclic phosphonts acid esters, e.g. pyre- 
catechol esters. One would expect in this case the 
formation of imidazolines from phosphazo dimers- 
diaxadi hosphetidines, as well, owing to the previous 
therma P monomerization of the latter. 

With cyclic phenyl phosphonite 5 axides 6 are 
converted only to the dimers of the phosphazo- 
compounds 15? crystalline high-melting compounds. 
However, heahng of the dimer 15c to 250” does yield 
2-trifluoromethylimidazoline llc and phenyl hos- 
phonate 16 identified as 2-hydroxyphenyl-p enyl R 
phosphonate 17.” 
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250% 
_____.> 

17 

The mechanism by which imidaxohne llc is 
formed from the dimer Me has not been investigated 
so far, but one can presume that initially the heating 
monomer&s 15c and the monomeric phos hazo- 
compound that is formed undergoes intramo ecular P 
decay via the above scheme. 

In imination of the more sterically hindered dialkyl 
amidopyrocatechol phosphites 18 with axide 6c, the 
compounds interact via two routes with dommant 
formation of either the dimeric phosphazo- 
compounds 28 or imidaxoline llc plus the corre- 
sponding phosphate 21, depending on the structure 
of the dralkvlamino PJOUD at P and reaction condi- 
tion. The latter rot& is-favored by the bulky di- 
alkylamino groups and the high temperature. Both 
the factors bias the reaction towards formation of 
imidazoline, apparently, for the reason that they shift 
the diazadiphosphetidine 28 # phosphazo-compound 
19 equilibrium towards the latter. 

OF 

f&F’: + 6.2 

+ P=SC%2CZ21fHCOCF3 13 
_. 

I 
R = le (e) IT-2 

Et (b) 
0,’ 

+ llc 
ioo-Pr (c) 0 

,PPC 

21 

It is of extreme interest that the intramolecular 
decay of phosphazo-compounds with the CO group 
in the imine group into imidazolines is observed not 
onlv for monosubstituted amides discussed above but 
also for the totally substituted amides, such as 22. 

18c + N3CH2CH2B(Bu)COCF3 

22 

/ 0 /o 
----+ a h’ //NCR2 

0' ' rn912 
+ CF3CANb 

I -2 

What this fact means is that in discussing the 
mechanism of heterocyclization it is not necessary to 
assume prototropic mr 

$ 
tions. This is also corrobo- 

rated by the reaction o oxaxoline 25 formation from 
triphenyl phosphine and axide 24. 

Ph,P + N,CHrCH,OCOCF, 

24 

N-CHr 

/ 
---+ PhgO + CFrC 

\ 
O-CHZ 

25 

These results permit to interpret the process as 
intramolecular imination via the following mech- 
anism: 

->P: + NgCB2Cl!2-X-C(O)R -_____+ 

X -NH, NR, 0 

+FX 
SP=N-CR2, _____c 

c 
,C"2 

In the light of the above scheme it is easy to 
understand why trifluoroacetic acid compounds 6e, 
22 and 24 most readily produce imidaxolines and 
oxazolines: the C of the CO group which attacks the 
nucleophilic N of phosphaxo-compounds is most 
electrophilic. 

Thus the reactions between carboxylic acid N-(2- 
axidoethyl) amides and trivalent P compounds yield 
phosphazo-compounds which, depending on the na- 
ture of the substituents in the starting compounds 
undergo dimerization, intramolecular imination of 
the CO group or imide-amide rearrangement. No 
prototropic migration from the amide to imine N 
have been observed in the investigated reactions. 
Apparently, in contrast to the H of carboxy group, 
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the acid properties of the amide H are insufficient for 
such motions. 

At the same time, reactions of azidoamines 26 that 
contain not an acyl but an alkyl group at the amine 
N with trivalent P compounds yield in some cases the 
products whose structure indicates that protonation 
of the imine N does ultimately occur despite the fact 
that the acid properties of the H-atom in secondary 
aliphatic amines (including phosphazo-compounds 
27) are much weaker than those in monosubstituted 
amides. For instance, reactions between azidoamines 
26 with phenyl phosphonite 5 yield directly spi- 
rophosphoranes 28. 

t- 1 

I 
Ph 

5 t Npi2Ci12h~X --+- 
26 

E1=?de (e), Eu(b) 

Ph 

This conversion is probably the 6rst observed 
instance of formation of diazadiphosphetidmes from 
spirophosphoranes through abstraction of the di- 
alkylamine elements from the neighbour P and N 
atoms. 

The above results allow one to make certain con- 
clusions about the cyclixation mechanism of 
phosphazo-compounds containing a group with a 
mobile H-atom in the group attached to the imine N. 
This fact has been commented in two different ways 
in the literature. Cadogan et al. ‘* believe that the initial 
stage of cyclization is proton transfer to the imine N, 
whereby betaine is formed which is cyclized on ap- 
proach of the oppositely charged atoms (Scheme A). 
On the other hand, Stegmann et al.’ presume that the 
proton transfer is the concluding stage of the reaction, 
whereas the initial stage is the nucleophilic attack of 
the heteroatom to which the mobile H-atom is attached 
on P (Scheme B).S 

28 

That the structure of 28 is such is evidenced by the 
“P NMR spectra (8, = - 25.4 for 28a and 8, = - 27 
ppm for 28b) and the cryoscopic determinations of the 
molecular weight. Compounds 28 are well soluble in 
common organic solvents. 

Proton migration from the amine to imine N also 
takes place during imination of cyclic ami- 
dophosphites 18 with azidoamines 26. Thus reactions 
of azides 26 with phosphites 18 carried out at 80 
without solvent yield two crystalline products in each 
case: compounds with a lower m.p. and readily 
soluble in ether that have the structure of spirocyclic 
phosphoranes 29 and ether-insoluble compounds 38 
that have a polycyclic structure. 

The structure of phosphoranes 29 and 38 has been 
strictly identified by spectral and X-ray data.7 

18 + 26 --* 

On heating spirophosphoranes 29 are converted 
with a good yield to the dimers 30, producing the 
corresponding secondary amine as another product. 

29 ----+ 30 + RINH 

tThe X-ray analysis of 29 and 30 has been conducted by 
Yu. T. Struchkov, hi. Yu. Antipin and A. N. Chemega and 
will he. reported on in a separate paper. 
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According to the data obtained in this work, how- 
ever, it is untenable to consider the two points of view 
as contradictory. By all probability, depending on the 
nature of the substituents in the starting azide mole- 
cule, both the above cyclization mechanisms may 
work in different cases: route A when there is a highly 
mobile H-atom (derivatives of azidocarboxylic acids), 
route B when there is a highly nucleophilic pro- 
tonbearing group (derivatives of secondary azido- 
amines 26). 

M.P.s are uncorrected. The IR spectra were taken with the 
UR-20 spectrometer. The PMR s&etra were recorded with 
the Tesla Bs-487B (60 MHz) spectrometer with HMDS as 
the external standard. The NMR spectra (“PFwith the 
T&a Bs487B (30 MHz) or Broker WP-200 (81 MHz) with 
85% phosphoric acid as the external standard. 

Reaction of triphenyl phosphine with azidoacetic 
acid. 2.4g of azidoacetic acid were added dropwise at 
20-25’ (water cooling) to the soln of 6.24g triphenyl 
ohosnhine in 25 ml anhvdrous THF. After N, liberation 
stopped, the residue w& separated and the-additional 
quantity of product was isolated by evaporating the filtrate. 
This procedure gave 6.95~ (87.5%) hetaine 2 (R=R’=H), 

SRefs. 1 and 12 refer to reactions of azidophenols with 
P(III)-compounds. 
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m.p. 178-182’ (dec., from MeCN). IR (KBr): 3200, 1640 
cm-‘. PMR (CHCir): 8 4.49 (d, 2H, CHa), 5.92 (s, IH, NH). 
NMR ‘*P (CRC&): 8 +25.2 ppm. Dipole mount (CHCIs) 12.5 
D. (Found: N 3.83, P 8.98. Ca,I&NNqP rquires: N 4.18 P 
9.24%). 

Ethyl ester of N~dicthoxyphasphorvl)-glycine (3, 
R=R’=H,R”=Et). 2.38 g of azidoacetic acid were added 
dropwise at S-20” (water cooling) to the soln of a minor 
excess of triethyl phosphite in anhyd benzene. The soht was 
agitated at room temp until N2 liberation stopped and the 
azide group band disappeated from the IR spectrum. Evap- 
orated and isolated by distillation 4.49g (79.6%) of ami- 
doph~p~ with b.p. 122-126°!0.05 mm Hg, ng 1.4380, 
dje 1.1367. IR (fihn):~3250, 1760, 1280, 1040. PhIR (neat): 6 
1.53 (t. PH. CHq). 3.88 (m. W. N-CH2). 4.36 (m. 6H. O- 
CH& 5.21 (s, 1H;NH). (i&td:‘N 5.84,P’l2.95. &H,sNOrP 
rquires: N 5.86, P 12.95%). 

2,3-Benzo-S-phenyl- ~*4~~-t~oxa-5-p~sp~-P-azaspi?o~ 
4,4/-7-nonaaaae (4, R=R’ =H). A soln of 0.0s mol of 5 in 25 ml 
benzene was added dropwise to a soln of 0.05 mol axidoace- 
tic acid in 25 ml anhyd benzene. This was accompanied by 
liberation of N,, hazing of soln and precipitation. After N, 
liberation stopped (3-4 hr), the residue was separated, 
washed with anhyd benzene and spirophosphorane was 
obtained, yield 7U%, m.p. 174” (benzene-hexane 4:l). IR 
(KBr): 3380, 1240. PMR: 6 3.81 (d, 2H, J I5 Hz, CHz, 4.85 
(m, lH, NH), 7.4 (m, PH, atom.). NMR 3’P 0: 8 -32 
ppm. M-w. (eb~o~py in ~c~~~e) 291, calcd. 289. 
(Found N 4.89, P 10.74. C&aNOS requires N 4.84, P 
10.71%). 

2,3 - Benzo -5-phenyl-8-isopropyl- 1,4,6- trioxa -S-phos- 
pho-P-ozarpirol4,#-7-~~~ (4, R = iso-Pr, R’ = H). Ob- 
-mined by the above procedure from a-axidoisovaleric acid and 
5. vield 91%. m.n. lS156” fhexane-benzene 5: 1). IR (KBr): 
33&O, 1745, i26fi. NMR 31P (CHC13): 8 - 35 ppmi (Found: N 
4.44, P 9.33. CtrHt&lO$ rquires: N 4.23, P 9.35%). 

N - 12 - (Hexamethylfriamidaphosphazo) - ethyl/ - acetamide 
(7, R=Me). To a soln of about log of N-(2-addoethyI)- 
acetamide in 100 ml of anhyd benzene was added dropwise 
at room temp an equivalent amount of hexamethyl tri- 
amidophosphite and stirred for 0.5 hr. The phosphotriazene 
residue was isolated and washed with hexane, yield 93.70/ 
m.p. 98” (dec). IR (KBr): 3200, 1670, 1565, 1300. (Found: 
N 33.65, P 10.65. C,&,N,OP requires: N 33.65, P 10.63%). 
Suspension of tria&ne in anhydrous benzene was boiled 
until N, liberation stopped, evaporated in uacuo, and 7 
(R-Me) was obtained, yield 92%. m.p. 5&60” (hexane). 
Dipole moment (CHCls) 6.OD. IR (KBr): 3138, 1650, 1565, 
1380, 1300. PMR (benmne): S 1.85 (s, 3H, C-CH,) 2.36 (d, 
l8H, J 6 Hz, N-CH,), 3.36 (m, 4H, CH,), 8.0 (broad, IH, 
NH). NMR 3’P (be.&ene): S +25.2 ppm: (Found: N 26.43, 
P 11.81. C,,H,N,OP reouires: N 26.60. P 11.75X). 

.” “., , 

N-R-(N -Ethyi-N-die~ho~phospho~;)-ethyU-’~~etamide 
(9, R=Me, R’=Et). A soln of 0.05 mol of 60 in 25 ml anhyd 
benzene was added dropwise at room temp to the soln of 
O.OSSmol of triethyl phosphite in 25ml anhyd benzene. 
After N, liberation stopped, the mixture was boiled for 
3Omin. cooled, evaporated in uacuo and the ami- 
dophosphate was isolated by distillation. Yietd 8@k, b.p. 
12813i”/O.O5mm Hg, nl i.4599, dp 1.0908. IR (fihn): 
3300. 1670. 1240. 1030. PMR (neat): 6 1.47 (t. 9H. J 7 Hz. 
OCH,CH,‘and NCH,CI$), 2.15 is, 3H, e&H,), 3.40 
(broad, 6H, N-CH&-4.20 (t, 4H; J SHz, OCH;), 8.50 
(broad. IH. NH). NMR “P: S +9.8 oom. (Found: N 10.60. 
P 11.43. C&&O,P requires: N lb:52, P 11.63%). 

Reacfion offributylphosphite with azide 6c. To the soln of 

Decomposition of phosphaxoamide 12b. The procedure was 
the same-as for li6; lib was isolated by distillation, yield 
91x, b.p. 120“~0.05mm Hg, m.p. 100-101” (benzene). PMR 
(CIX13): 6 4.02 (s, 4H, CHa), 5.86 (s, IH, NH), 7.34-8.02 
(m, 5H, arom.). (Found: N 19.22. CpHi& rquires: N 
19.16%). Lit. date? m.p. 99”. From the residue triphenyl- 
phosphine oxide was obtained with the yield of 89%. 

Dtkomposition of phosphazoamide 1%. 4 g of 4 were heated 
for 4 hr at lul” and a vacuum of 0.05 nun Hg in the sublimation 
apparatus; llc was isolated, yield 89%. Triphenylphosphhse 
oxide was separated from the residue, yield 75%. 

0.036mol of phosphite in 30ml benzene was added drop Reaction of triphenylphosphine with azide 13. Caked out 
wise at room temp an equivalent amount of 6c. After N, as for 6. the residue after rubbing with ether is tri- 
liberation stopped the mixture was evaporated in wcuo, ohenvlohos~ne oxide. vield 90%. The ether soln was evano- 
kept for 2 hr at 70” under a O.OSmm vacuum. No sub -ratedand the residue was distilled to yield 78% of 14, b.p. 
limation of 11~ occurred. The properties of the product lW’/lO nun Ha. nfio 1.4866. PMR (CCL): 8 1.05 (dd. 3H. J 37 
corresponded to 8c (R’=Bu). The PMR spectrum is similar and6Hx,C-&13j[2.90(s,3H, NkHs), 3.39(m; lH.PhCH), 
to that of 9c (R’=Bu) (see below) but with a different proton 4.85 (dd, IH, J 37 and 12 Hz, MeCHI, 7.25 (m, SH, arom.). 

ratio of the N-CHr (6H) and O-CHr (4H) groups. (Found: 
N 6.75, P 7.66. C,&F,N,O,P requires: N 6.93, P 7.66%). 
The product was heat& for 2 hr at 120” and 1.33 g of llc 
were obtained by sublimation in uecuo. It was kept for 
another 2 hr at 150” and 0.5 g more of the imidaxoline were 
recovered. Total yield 3%, m.p. 112” (hexane-benzene 2: I). 
IR (KBr): 3150,164O. (Found: N 20.33. C,H,F,N, requires: 
N 20.29”A). Lit. date”: m.p. 112”. 

Tributyl phosphate was isolated by distillation of the 
residue in uacuo; yield 40%. b.p. lSCl58”/0.05mm Hg, tt$ 
1.4329. IR (film): 3240, 1730, 1220. 1030. PMR (Ccl,): S 
1.18 (m, PH, CH3), 1.65 (m, 12H, C-CH& 3.40 (m, 6H. 
N-CH,), 4.05 (t, 4H, J 6Hz, 0-CH& 8.25 (broad., IH, 
NH). NMR 3’P: S +9Sppm. (Found N 7.32, P 7.70. 
C,,H,rF,N,O,P requires: N 6.93, P 7.66%). 

Hydrolysb ofthe amidophosphate 9b (R’=Et). The mixture 
of 0.02 mol of amidophosphate and 100 ml of 10% HCI was 
boiled for 3 br, extracted with CHC13, the extract was dried 
with MgSO,, evaporated in vacua. amine 10 was isolated by 
distillation of the residue. vield So”/,, b.o. 117”/0.05 mm Ha, 
r# 1.5497. IR (CCL): 33s. 1680. P”MR’(neat):‘8 1.15 (t, 36, 
J 6 Ht C-CH,), 1.82 (s, lH, NH-amine), 2.75 (m, 4H. 
m,NH-amine), 3.66 (broad., 2H, C&,NH-amide), 7.50- 
8.89 (m, 5H, arom.), 8.85 (broad., lH, NH-amide). (Found: 
N 14.85 CIIH1&O rquites: N 14.57%). 

N_(2-TrivhenvlDhosvhazoefhvlb-acvlami&s 1121. To a soln 
of 0.63 moi of ihphenyl phospdine-in anhyd benzene was 
added dropwise a soln of 0.03 mol of the corresponding 6 
in beuxene; after N, liberation stopped, the mixture was 
evaporated in uacuo, the residue was rubbed with ether and 
l&&c were obtained. 

Comoound Ik. Yield 83%. m.o. 105-107°. IR Wriol): 
3260, i650, 1380. (Found: N”7.58; P 8.41. CUH2&OP r& 
quires: N 7.72, P 8.55%). 

Compound 12b. Yield l?O%, m.p. 125-1270. IR (KBr): 3360. 
1640, 1310. (Found: N 6.56, P 7.33. CnHuNzOP requires: N 
6.59, P 7.30%). 

Compound 12c. Yield 92%, m.p. 112-115”. IR (KBr): 
3350,171O. (Found: N 6.66, P 7.58. CZH&N~OP requires: 
N 6.73, P 7.44%). Compound 12c also parGaIly transforms 
into llc and triphenylphosphine oxide already when at- 
tempts are made to recrystallize it from benzene-petroleum 
ether mixture. 

Phosp~zoamide 12a decomposition. 11 g of 12a were 
heated for 5 hr at 180” and then at 100” and the vacuum of 
0.05 mm Hg in a sublimation apparatus. The total of 2.5 g 
(7pA) of 11s were sublimated, m.p. 100” (benzene). PMR 
(benzene): S I.35 (s, 3H, CH& 2.95 (s, 4H, CH,), 4.07 
(broad, lH, NH), (Found: N 33.49. GHaNa requires: N 
33.88%). Lit. date”: m.p. lt&lO3”. The sublimation 
residue was dissolved in benzene, extracted with HCI (1: l), 
washed with water, evaporated, and triphenylphosphine 
oxide was obtained, yield 80%. The m.p. of the mixed 
sample with an a priori sample did not show a tendency for 
depression. 
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vapor into dil HCl, the acid soln was evaporated to dryness 
in vacua, and the residue was recrystallize from acetone. 
The product was 4.3 g (520/,) of the salt, m.p. 176” (doz.). IR 
(KBr): 2110 @Is). (Found: Cl 15.81, N 24.84. Cl&JCINI re- 
quires: Cl 15.63, N 24.71%). 

N-Methyl-N -(l -phenyl- 1 -ozidopropyl- 2) - trgluoroacer - 
amide 13. The aqueous soln of 3.8 g of 31 was treated with a 
soln of 2 g of KsC4 in water, extmcted with benzene, the 
extract was dried with I&SO,, 4.2 g of triBuoroacetic an- 
hydride were added and the mixture was stirred for several 
hr at room temp, evaporated ia vacua, and the residue was 
distiBed to give 4.5 g of a compound (94%) with the b.p. of 
9OXJ.05 mm Hg, r&’ 1.4940, # 1.2550. IR (film): 2115, 1700. 
PMR (CCl& 8 1.35 (dd, 3H, J 18 and 6 Hz, C-CHr), 3.19 (m, 
3H, NCHr), 4.87 (m, ZH, CH), 7.49 (s, SH, arom.). (Found: 
F 19.79, N 19.70. C,~H,,FsN,Orequires: F 19.91, N 19.57%). 

N-Methyl-N-(2-aridkethy&tr#luoroacetamide. 0.25 mol 
of tritluoroacetic anhydride were added under cooling to the 
soln of 0.2 mol of N-(2-axidoethyl)-methylamine in anhyd 
benzene. The mixture was stirred for several hours at room 
temp. evaporated and the aride was recovered by dis- 
tillation, yield 99%, b.p. 109%0 mm Hg, &’ 1.4250. dfo 
1.3531. IR (film): 2120, 1700, 1255, 1150. (Found: N 28.58. 
C,H,F,N,O requires: N 28.570/,). 

2-Azidoerhyl~ripuoro~erare, 24. The soln of 7.2 g of 
2-axidoethanol and 12 ml of Et,N in 50 ml of anhyd benxene 
were added dropwise under cooling 17.4 g of triguoroacetic 
acid anhydride, stirred under cooling for another hour, 3 hr 
at room temp and 2 hr at 50”. the mixture was poured into 
water, extracted with benxene, the extract was dried with 
MgSO,, evaporated, distillation gave 24, yield 75%. b.p. 
50”/10 mm Hg, ng 1.3838, dp 1.3807. IR (film): 2115, 1805. 
(Found: F 31 .lO, N 22.96. C,H,F,N,O, requires: F 31.12, N 
22.95%). 
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