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Alkenephosphorane (1), iminophosphorane (2), and 

Phosphine oxide (3) are among the most important double 

bonds involving phosphorous atom1. The chemistry of the 

phosphonium yield (1) has been extensively studied in regard 

to its synthetic utility1-2. In contrast, relativ이y little is known 

about the reactions of the

R3P = CR； r3p-nr( r3p = o 
12 3

•

closely related iminophosphoranes (2). The literature results 

indicate that the imino nitrogen of 2 (R = alkyl or aryl) is a 

typical nucleophile undergoing reactions such as alkylation, 

acylation, halogenation, and carbonyl addition3-4. The hydroly­

sis of N-phenyliminotriethoxyphosphorane has also been 

studied5.

As part of our ongoing program directed at exploring the 

chemistry of iminophosphoranes, we have synthesized N- 

aryliminotriethoxyphosphoranes and investigated their reac­

tions with benzaldehydes. In this communication, we report 

that 4 reacts readily with benzaldehydes to form the correspon­

ding imines in good yields (Eq.l).XCeH4CHO+ (EtO)3P=NC6H4Y-»XC6H4CH = NC6H4Y+‘4 (EtO)aP=0 (1)
N-Aryliminotriethoxyphosphoranes (4) were prepared by 

reacting triethylphosphite (50 mmol) with appropriate sub­

stituted azidobtsnzenes6 (50 mmol) in absolute ether for 2 hours 

at 0-5°C7. Evaporation of the ether and vacuum distillation 

afforded 4 in 80-92% yields. The reactions of 4 with ben­

zaldehydes were conducted by dropwis은 addition of 4 (50 

mmol) in 30 ml dry benzene to a 50 ml solution of substituted 

benzaldehyde (50 mmol) in dry benzene Allowed by 4 hour 

reflux. Removed of the solvent and recrystallization of the pro­

duct from ethanol produced the imines in 50-93% yields.

The results are summarized in Ta비e 1. All of 버e im­

inophosphoranes (4) used in this study reacted with ben­

zaldehydes to form imines in modest to excellent yields. The 

imine yield increases with electron withdrawing ability of the 

substituents of benzaldehyde, although no relationship is readi­

ly apparent between the N-aryl substituents of 4 and the pro­

duct yields. It should be noted that even the least reactive 

iminophosphorane prepared so for2 4 exhibit remarkable reac­

tivity in these reactions. The results underline the high

Table 1. Yi이ds of N-Benzylideneanilines (XC&니4CH = NC&비4Y) 
from Reactions of N-Aryliminotriethoxyphosphoranes with Ben­
zaldehydes

Entry X Y Yield(%) mp(°C) (lit. mp)

1 H H 51 51-53 (52尸

2 p-ch3 88 163-164/3° (158-159/3)°9
3 p-Cl 50 62-65 (63-63.5)10
4 m-N02 74 74-75 (73严

5 p-Cl H 64 65.66 (63.5-64.5)"
6 m-N02 68 123-125 (125)10
7 p-NO2 H 90 88-90 (92-93)9
8 P-CH3 93 123-125 (120-123严

9 m-CH3 79 95-96 (94严

10 p-Cl 58 132-133 (134-136)13
11 m-NOi 71 163-165 (164.5-168.5)13

°Boiling point in °C/mmHg.

nucleophilicity of the imino nitrogen of the iminophosphoranes

(2).
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Recent communications describing an improved modifica­

tion of many reactions indicate considerable potential for ultra­

sound in synthesis1'6. Most of the papers have described rate 

accelerations by ultrasound in heterogeneous reaction mix­

tures. However, ultrasonically induced chemical reactions 

under homogeneous conditions have little been studied before. 

We report herein the observed sonochemistry under homo­

geneous conditions, the dehydration of N-nitroso-3-phenyl- 

glycine derivatives(l) and N.N^dinitroso-p-phenylenedigly- 

cine(3) in acetic anhydride solution.

The nitroso compounds (1 and 3) were chosen for our 

studied because of their w이 1—studied physical and chemical 

properties7. Conventionally, sydnone and disydnone (2 and 5) 

are normally prepared by refluxing the corresponding nitroso 

compounds (1 and 3) with exces온 Ac2O or standing at room 

temperature for a few days. The best dehydration method by 

now was the use of trifluoro acetic anhydride12, but we were 

able to obtain better results with acetic anhydride in the water 

bath of an ultrasonic laboratory cleaner at 25-30°C. These 

results are listed in Table 1-

All of the examined nitroso compounds gave the correspon­

ding sydnones in fair to excellent yields with no concern for 

substituent groups. And the reaction tim은s for the dehydra­

tion of compounds Id, 3 and 4 were remarka비y decreased.

Table 1. A comparison of Results Between Ultrasonic Wa니仑 and 
Conventional Methods

Reactant Product
Ultrasonic 

wave method"
Conventional 

method8''1

Yield, % Time, h Yield, % Time, h

la 2a 94 2 87 2b

lb 2b 98 2 82 2b

1c 2c 92 1 70 lb

Id 2d 90 1 low 14 days*

le 2e 94 4.5 35 2b

3 4 98 5 low 10 daysc

3 5 98 7 17 5 daysc

4 5 90 2 17.7 5 days。

71 2d

-Reactions were run at 25-30°C in AcQ isolated yi이ds w버〉95% 
purity by NMR. ^Reaction temperature was 80-90°C in AcQ.cAllow­
ed to stand at room temperature in Ac2O. "Stirring in room tem­
perature with trifluoro acetic anhydride in THF.

US ; Ultrasonic Waves

But there were no consid은rable differences in the reaction 

times between with and without ultrasonic w죠ves for com­

pounds la, lb, lcf and le. Furthermore, when N,N'-dinitr。응。一 

p-phenylenediglycine(3) was sonificated for 5 hours, only com- 

pound(4) was obtained and detected by TLC; Lieberman test 

for nitroso group was positive; vmax 1755, 1687, 1445, 1396 

cm-1. And when excess acetic anhydride was added to the 동。hi- 

tion and it was further treated with ultrasonic waves for 2 

hours, we obtained compound(5); the test for nitroso group 

was negative; vmax 1760, 733 cm-1. When we also examin­

ed the compound(3) with excess acetic anhydride for 7 hours 

by ultrasonic waves, only compound(5) was obtained and 

detected by TLC. Compared with the synthetic methods of 

sydnones reported hitherto, the present method is more con­

venient and gives better yields. The reasons why these results 

are obtained are not clearly known. We are, at present, do­

ing some research in mechanistic studies in order to find 이H 

why dehydration is promoted by ultrasonic waves.

A typical reaction procedure is as follows: a mixture of 

2.82g (0.01 mol) of compound(l) and 5.1g (0.05 mol) of dry 

acetic anhydride in round bottom으d. flask was irradiated in 

an ultrasoic laboratory cleaner bath, (Bransonic 12,80W, 117V 

Ac) at 25-30°C for 1-5 hours. The resulting solution was cool­

ed to room temperature and the excess of acetic anhydride 

was removed in vacuo. The solid was collected, and recry­

stallized. Each product was characterized by IR, NMR, and 

elementary analysis. These results matched to authentic


