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SYNTHETIC COMMUNICATIONS, 26(18), 3407-3412 (1996) 

THE REACTION OF [N-(P-TOLLJENESULFONYL)IMINO]- 
PHENYLIODINANE WITH ENOL SLANES 

Byeong-Woo Lim and Kwang-Hyun Ahn* 

Department of Chemistry, College of Natural Science, Kyung Hee University 
Yongin, Kyung Ki-Do, 449-701, Korea 

ABSTRACT: [N-@-Toluenesulfonyl)imino]phenyliodinant? reacts with en01 silanes 
to provide a-tosylamino carbonyl compounds. 

The amination of carbonyl compound is an important reaction because of its 

potential as a synthetic method for heterocyclic compounds and unnatural amino 

acids.' Several aminating methods including a direct amination of enol silane have 

been reported.2 The amination of enol silane was achieved by either thermolysis or 

photolysis of ethylazidoformate, however, gave a-amino carbonyl compound in 

relatively low yield.3 

High valent iodine compounds such as PhIOBF3 and PhI(OH)(OTs) have 

proven to be useful reagents in organic synthesis.4 Enol silane reacts with the 

compounds to give synthetically useful a-substituted carbonyl compounds.5 [A'-@- 

Toluenesulfonyl)imino]phenyliodinane (PhI=NTs), a nitrogen analog of PhIO, is 

relatively a new iodine@) compound and has not been well studied until recently.6 

During our study of the application of the PN=NTs to organic reaction, we have 

found the PhI=NTs also reacts with enol silanes to provide a-tosylamino carbonyl 

* To whom correspondence should be addressed 
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3408 LIM AND AHN 

compounds. The PhI=NTs was found to be a good aminating reagent and readily 

reacts with enol silanes at warm temperature to provide a-tosylamino ketone and 

aldehyde in good yield. The aziridination of enol silanes reported by Evans’ group7 

could afford the a-tosylamino ketone in the presence of copper catalyst, which was, 

however, found to be unnecessary in our reaction. Thus, we report here a facile 

synthetic method of a-tosylamino carbonyl compounds via the reaction between 

enol trimethylsilanes with N-tosyliminophenyliodinane. 

OTMS Ph 
Ar+ Phl=NTs> 1, + Ar h N R 2 . s  

Ar NR~TS 
R’ R’ R’ 

R2 = -SiMe3 or + Phl 
- H  

1-(Trimethylsily1oxy)styrene readily reacts with the PhI=NTs in acetonitrile to 

give a-tosylaminoacetophenone in high yield (95%). When heated, the reaction was 

completed before the temperature of the reaction mixture reached to boiling point of 

acetonitrile. In contrast to the high efficiency of the reaction at warm temperature, a 

much longer reaction time was required at room temperature. The reaction was also 

performed in methylene chloride as a solvent but afforded the product in low yield 

(50%). Consequently, we carried out the rest of amination reactions in acetonitrile. 

Various aromatic enol silanes showed similar reactivities toward the PhI=NTs, as 

shown in Table I ,  to provide a-tosylamino ketones in good yields.* The PhI=NTs 

also reacts with aliphatic enol silane such as 3-(trimethylsilyloxy)-2-pentene and 1- 

(trimethylsily1oxy)- 1,3-butadiene, however, gave products in relatively low yields. 

Interestingly, 1 -(trimethylsilyloxy)cyclohexene and 1-phenoxy- 1 -(trimethylsilyl- 

oxy)ethene did not react with PhI=NTs. The unreacted PhI=NTs was decomposed 

into iodobenzene and p-toluenesulfonamide. 

The electronic effect of the amination reaction was studied by reacting the 

PhI=NTs with 1-(trimethylsily1oxy)styrene derivatives containing substituent on the 

phenyl ring at room temperature. Since the PhI=NTs is not soluble in acetonitrile 
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[N-(P-TOLUENESULFONY L)IMINO]PHENY LIODIN ANE 3409 

Table 1. Reaction of Enol Silanes with PhI=NTs 

Entry Enol Silanes Product Yield" 

OTMS 

@ fls 
OTMS 

CI 

OTMS 0 

OTMS 

6 &  

OTM S 
I 

5 a \ 

OTMS \\/\\/ 

~ 

95 

95 

94 

JY 53 

N HTs 
N HTs 

\ A H 0  52 

aIsolated yield 
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3410 LIM AND AHN 

Table 2. Reaction of Substituted Aromatic Enol Silanes with PhI=NTs at 2 5 C a  

Phl=NTs 
* ~ N H T s  

X ~s X .. 

Entry Enol Silanes Yield Reaction Time 

1 0-Methy 1- 51 18 

2 m-Methy 1- 96 11 

3 p-Methyl- 97 1 

4 p-Methoxy- 97 3.5 

5 H- 95 4.5 

6 p-Nitro- 85 6 

7 p-Chloro- 99 >24 

a All reactions were performed in dry acetonitrile (4 mL) with enol silane 
(0.3 mmol) and PhI=NTs (0.25 mmol). 

because of its polymeric solid state structure,g the extent of the reaction may be 

followed by observing the dissolution of this reagent. As shown in Table 2 (entry 

3-7), the reaction time necessary to complete the reaction depends upon the 

substituent on enol silanes. A long reaction time was required in the reaction with 

electron withdrawing substituent, indicating the electrophilic nature of the 

PhI=NTs. The position of substituent (entry 1-3) also influenced the yield and 

reaction time of the reaction, showing the steric effect of ortho substituent. In 

contrast to the large electronic effect of substituted enol silanes, a FsPhI=NTs did 

not show any effect on the reaction. The reactivity of the FsPhI=NTs was almost 

identical to the PhI=NTs. 

In conclusion, we have shown a convenient synthetic method of a-tosylamino 

carbonyl compounds, being applicable to the synthesis of natural product such as 

Cathinone.lO We are currently investigating the further details of the reaction. 

D
ow

nl
oa

de
d 

by
 [

M
os

ko
w

 S
ta

te
 U

ni
v 

B
ib

lio
te

] 
at

 0
8:

37
 2

9 
Se

pt
em

be
r 

20
13

 



[N-(P-TOLUENESULFONY L)IMINO]PHENY LIODINANE 341 1 

Acknowledgement. This work was supported by Korea Research 

Foundation (University Research Center Program) and by Kyung Hee University. 

DAEWOONG Pharmaceutical Company is acknowledged for providing chemicals. 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

References 

Williams, R. M.; Hendrix, J. A. Chem. Rev., 1992,92, 889. 

(a) Gennari, C.; Colombo, L.; Bertolini, G. J. Am. Chem. SOC. 1986, 108, 

6394. (b) Trimble, L. A.; Vederas, J. C. J. Am. Chem. SOC. 1986, 108, 

6397. (c) Evans, D. A.; Britton, T. C.; Ellman, J. A.; Dorow, R. L. J. Am. 

Chem. SOC. 1990, 112, 401 1. (d) Oppolzer, W.; Tamura, 0. Tetrahedron 

Lett. 1990, 31, 991. 

(a) Cipollone, A.; Loretto, M. A.; Pellacani. L; Tardella, P. A. J. Org. Chem. 

1987.52, 2584. (b) Loreto, M. A.; Pellacani, L.; Tardella, P. A. Tetrahedron 

Lett. 1989,30, 2975. 

(a) Varvoglis, A. "The Organic Chemistry of Polycoordinated Iodine", VCH 

Publishers, New York, 1992. 

(b) Prakash, 0.; Saini, N.; Shanna, P. K. Synlett, 1994, 221. 

Moriarty, R. M.; Penmasta, R.; Awasthi, A. K.; Epa, W. R.; Prakash, I. J. 

Org. Chem., 1989,54, 1101. 

(a) Mansuy, D.; Mahy, J. -P.; Dureault, A.; Bedi, G. ; Battioni, P. J. Chem. 

SOC., Chem. Commun., 1984, 1161. 

(b) Evans, D. A.; Faul, M. M.; Bilodeau, M. T. J. Org. Chem., 1991, 56, 

6744. 

(c) Evans, D. A. ; Faul, M. M. ; Bilodeau, M. T.; Anderson, B. A.; Barnes, 

D. M. J. Am. Chem. SOC., 1993,115, 5328. 

(d) Li, Z.; Conser, K. R.; Jacobsen, E. N. J. Am. Chem. SOC., 1993, 115, 

5326. 

(e) Li, Z.; Quan, R. W. ; Jacobsen, E. N. J.  Am. Chem. SOC., 1995, I 1  7, 

5889. 

Evans, D. A.; Faul, M. M.; Bilodeau, M. T. J. Am. Chem. SOC., 1994, 116,  

2742. 

D
ow

nl
oa

de
d 

by
 [

M
os

ko
w

 S
ta

te
 U

ni
v 

B
ib

lio
te

] 
at

 0
8:

37
 2

9 
Se

pt
em

be
r 

20
13

 



3412 LIM AND AHN 

8. A typical experimental procedure is as follows. The PhI=NTs (0.6 mrnol) was 

added to the solution of 1-(trimethylsily1oxy)styrene (0.5 mmol) in dry 

acetonitrile (7 mL) under nitrogen atmosphere. When the mixture was slightly 

heated, the solid PhI=NTs was immediately disappeared. After evaporation of 

the solvent, the residue was chromatographed with silica gel. Recrystallization 

with ethyl ether gave a pure 2-[N-O)-toluenesulfonyl)amino]acetophenone 

(0.48 mm01).7 

9. (a) Besenyei, G.; Nemeth, S.; Simandi, L. I. Tetrahedron Lett., 1993,  34, 

6105. 

(b) Carmalt, C. J.; Crossley, J. G.; Knight, J. G.; Lightfoot, P.; Martin, A.; 

Muldowney, M. P.; Norman, N. C.; Orpen, A. G. J.  Chem. Soc., Chern. 

Commun., 1994, 2367. 

10. Besse, P.; Veschambre, H.; Dickman, M.; Chenevert, R. J .  Org. Chern., 

1994,59, 8288 and references cited therein. 

(Received i n  Japan 29 J anua ry  1996)  

D
ow

nl
oa

de
d 

by
 [

M
os

ko
w

 S
ta

te
 U

ni
v 

B
ib

lio
te

] 
at

 0
8:

37
 2

9 
Se

pt
em

be
r 

20
13

 




