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10. Y. Gao and K. B. Sharpless, J. Am Chem. Soc., 110, 7538 
(1988); B. M. Kim and K. B. Sharpless, Tetrahedron Lett,, 
30, 655 (1989).

11. Compound 3, a mixture of two diastereomers : TLC(SiO2, 
9 :1 ethyl acetate/methanol) &=0.57; IR 1208 cm-1; lH- 
NMR (CDCk 300 MHz) S 3.38 어), 4.48 (dd), 4.9 (dd), 
5.58 (s), 5.69 (dd), 5.92 (dd), 6.12 (d)f 6.28 (d), 6.13 (d), 
6.44 (d), 7.21-7.41 (m), 7.88 (s), 7.98 (s), 8.10 (s), 8.16 
(s).

12. Compound 4 : TLC(SiO2, 9 :1 ethyl acetate/methanol) 
田=0.64; IR 1212, 1400 cm h 】H-NMR (CDCl3t 300 MHz)
8 338 (d, 2H), 4.65 (dd, 1H), 5.61 (brs, 2H), 5.81 (dd, 
1H), 6.23 (d, 1H), 6.37 (dd, 1H), 7.22-7.38 (m, 15H), 7.86 
(s, 1H), 8.11 (s, 1H).

13. Compound 5, a mixture of two diastereomers : TLC(SiO2,
9 :1 ethyl acetate/methanol) %=0.80; IR 1210 cm-1; 1H- 
NMR (CDC13, 80 MHz) 8 3.40-3.52 (m), 3.97-4.25 (m), 
5.42-5.64 (m), 5.81-6.00 (m), 7.10-7.35 (m), 7.70-7.88 (m), 
9.73 (brs).

14. E. T. Kaiser, M. Panar, and F. H. Westheimer, J. Am. 
Chem. Soc., 85, 602 (1963).

15. Compound 6 : TLC(SiO2, 9 :1 ethyl acetate/methanol) 
&= 0.60; mp. 216-218t (Ref.3, mp. 217-219t )；】H・NMR 
(CDCL, 80 MHz) 8 3.15 (d, 1H), 3.52 (d, 2H), 4.08-4.39 
(m, 3H), 5.37 (d, 1H), 5.86 (d, 1H), 7.22-7.46 (m, 15H), 
7.94 (d, 1H).

16. Compound 7: mp. 209-211t (Ref.2, mp. 208.5-215t); 
EaPp +126.5 (c 0.5, H2O) (Ref.2, +126); 】H・NMR (CDC1& 
200 MHz) 8 3.904.04 (m, 2H), 4.05-4.15 (m, 1H), 423 (dd, 
1H), 4.52 (dd, 1H), 5.97 (d, 1H), 629 (d, 1H), 7.96 (d, 1H).

Table 1. Synthesis of N-Arylidenesulfamides 2 and L2,6・Thia- 
diazine 1,1-Dioxides 1

Compound mp.但) yi 이 d (%) Compound mp (t) yield (%)

2a2b 105-106 65 la oil 42
2b 106-108 75 lb 122-124 50
2c 81-83 68 1c oil 43
2d 118-120 81 Id 116-118 53
2e 130-133 73 le oil 40

tion of sulfamides with an equimolar amounts of 1,3서ifunc・ 
tionalized compounds and the second process entails the 
treatment of sulfamides w가h two equivalents of a carbonyl 
compound containing an acidic alpha hydrogen.

We now wish to report on the use of the above a-sulfami- 
doalkylation process for the preparation of 4-carbethoxy-5- 
aryl-5,6-dihydro-2Z/-l,2,6-thiadiazine 1,1-dioxides 1 from N- 
arylidenesulfamides 2 and ethyl 3,3-diethoxypropionate in 
trifluoroacetic acid.

PhCHjNHSOjN-CHAr

2b-e
PhCHjNHSOaNHj + ArCHO ——

3

a R=H, Ar=phenyl, b R=benzyl, Ar=phenyl, c R=benzyl, 
Ar= 1-naphthyl. d R=benzyl, Ar=4-methoxyphenyl. e R=benzyl, 
Ar=4-bromophenyl
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In recent years an increasing number of articles describing 
the synthesis, properties and biological activities of various 
heterocycles containing sulfamide unit have appeared,1 and 
we have demonstrated that the intramolecular a-sulfamidoal- 
kylation transformations of N-alkylsulfamides could provide 
those kinds of heterocycles, such as 5,6-dihydro-2A/-l,2,6- 
thiadiazine 1,1-dioxide derivatives.2 Two general, acid-media
ted procedures have been reported for the preparation of 
such 1,2,6-thiadiazine 1,1-dioxides.3 The first entails the reac-

N-Benzylidenesulfamide (2a) and N-benzylsulfamide (3) 
were prepared following the known procedures26,4,5 and the 
N-arylidene-N'-benzylsulfamides 2b-e were prepared by con
densing aromatic aldehydes with N-benzylsulfamide (3) in 
the presence of p-toluenesulfonic acid (see Table 1). Reaction 
of these N-arylidenesulfamides 2 with ethyl 3,3-diethoxypro- 
pionate in trifluoroacetic acid then afforded the 4-carbethoxy- 
5-aryl-5t6-dihydro-22f-l,2,6-thiadiazine 1,1-dioxides 1 (see Ta
ble 1) by undergoing intramolecular a-sulfamidoalkylation 
process through iminium ion 4

The typical procedure for the synthesis of 1 i옹 as follows: 
A solution of 2d (305 mg, 1 mmol) and ethyl 33击ethoxyp。 

pionate (190 mg, 1 mmol) in trifluoroacetic acid (10 ml) was 
stirred at rt for 48 hr and then concentrated in vacuo. Co
lumn chromatography (chloroform) of the residue afforded 
220 mg (53% yield) of Id: IR (KBr) 3350, 1705, 1355, 1125 
cm-1; 】H-NMR (CDC13) 8 0.97 (t, 3H,/=7.0, -CH3), 3.77 (s, 
3H, -OCH3), 3.92-3.97 (m, 2H, -OCH2-), 4.63 (d, 1H, J=15.2 
Hz, CH2Ph), 4.68 (d, 1H, J=S2 Hz, CHAr), 4.75 (d, 1H, J 
= 15.2 Hz, CF&Ph), 5.50 (d, lH,/=8.2 Hz, NH), 6.83 (d, 2H, 

7=11.6 Hz), 7.20 (d, 2H, /=11.6 Hz), 7.35-7.45 (m, 5H), 
7.38 (s, lHt =CH-) ppm; 13C-NMR (CDCI3) 8 13.88, 
52.37, 55.21, 59.14, 60.33, 108.00, 114.02, 128.34, 128.49, 
128.92, 129.00, 129.48, 130.16, 134.85, 140.77, 159.58 ppm.

Acknowledgement. The present research was sup
ported by the Basic Science Research Institute Program, 
Ministry of Education, 1991, Project No. BSRI-91-334.



Communications to the Editor Bull. Korean Chem. Soc.t Vol. 13, No. 5, 1992 463

References

1. (a) C. H. Lee and H. Kohn, J. Pham. Sci.t 70(8), 716 
(1990); (b) G. W. Muller and G. E. DuBois, J. Org. Chem.,
54, 4471 (1989); (c) B. Unterhalt and G. A. Hanewacker, 
Arch. Pharm. (Weinheim, Ger.), 321, 375 (1988); (d) C. 
H. Lee, J. D. Korp, and H. Kohn, J. Org. Chem., 54, 3077 
(1989).

2. (a) C. H. Lee and H. Kohn, J. Heterocyclic Chem., 27, 
2107 (1990); (b) C. H. Lee and H. Kohn, J. Org. Chem.,
55, 6098 (1990); (c) C. H. Lee and H. Kohn, Heterocycles, 
27, 2581 (1988).

3. (a) P. Goya and M. Stud, J. Heterocyclic Chem., 15, 253 
(1978); (b) A. Ouchi and T. Moeller, J. 어g Chem.r 29, 
1865 (1964).

4. (a) F. A. Davis, M. A. Giangiordano, and W. E. Stamen 
Tetrahedron Lett., 27, 3957 (1986); (b) M. Knollmuller and 
P. Kosma, Mh. Chem., 112t 489 (1981).

5. CIBA Ltd., Belg. Patent 640,160 May 19 (1964); Chem. 
Abstr., 62, 16134e (1965).

Table 1. Spectroscopic Data for 9S3 Complexes of Group 9 Me
tals.

[Cp* *M(9S3)](C104 )2(CH3CN)

e Referenced to TMS. AKBr. ^Referenced to 85% aq H3PO4.

Rh, yellow; Ir, orange) were generated in situ by stirring 
the slurry of Cp*Co(CO)l211 or [Cp*MC12〕2(M=Rh, Ir) with 
stoichiometric amount of AgClO4 in acetonitrile for 1.5-2 h 
followed by filtration. Addition of 9S3 to the filtrate, stirring 
the resulting solutions for a period of 12-18 h at rX.t and 
filtration resulted in orange-red, pale green and pale yellow 
solution for M = Co, Rh, and Ir, respectively. Recrystallization 
(CH3CN/Et2O) of the solids obtained by treating the fore
going solutions with large amount of Et2O afforded ari죠lytica- 
lly pure crystalline (C1O4)2 , 1 , (CH3CN) (orange-red; 35%; 
Anal. Found (Calc.) C, 35.2 (35.2); H, 4.85 (4.92); N, 2.05 
(2.28)), (CIOD2 ・ 2 - (CH3CN) (green; 80%; Anal. Found 
(Calc.)： C, 32.3 (32.8); H, 4.59 (4.59); N, 1.85 (2.12)) and (C1O4)2

• 3 , (CH3CN) (pale-yellow; 70%; Anal. Found (C지cj: C, 29.2 
(28.9); H, 3.98 (4.04); N, 1.69 (1.87)). In the Scheme II, analo
gous work-up yielded spectroscopically pure

QCQ
I: rCp*M(CH3CN)3](C103)2-x~^[Cp*M(9S3)3](C103)2

II: ZraMS-rM(CO)Cl(PPh3)2] 绶f黑〉-쯔， 
L-rlaVlN

[M(C0)(PPh3)(9S3)](C104)

crystalline orange-red 4 • (C1O4) and yellow 5 , (C1O4).
Solid infrared spectra of CCp*M(9S3)](C104)2(CH3CN) are 

all similar and contain the features of Cp*, 9S3, C1O4 and 
CH3CN, which and other spectroscopic data listed in Table 
1 indicate that the three complexes have the same structural 
core whose nature for M = Rh was determined by single cry
stal X-ray analysis.12 The structure of c가ionic species 2, dis
played in Figure 1, reveals endo-tridentate ligating nature

M NMR Cp* 9S3

】H (CD3CNy 1.70 (s, 15H) 2.91-3.16 (m, 12H)
Co 13C (CDsCNZ 102 (GA化5) 38.9

104 (C5Me5)

(d6-DMSO) 1.94 (s, 15H) 3.18-327 (m, 12H)
Rh UC (&-DMSO)9.04 (CM。 36.7

106 (CsMe5, !/rk=63Hz)

'H (CD3CN) 2.04 (s, 15H) 2.84-2.96 (m, 12H)
Ir 13C (CD3CN) 9.27 (CM) 38.5

102 (CsMes)

[M(C0)(PPh3)(9S3)](C104)

M、成,cm-1 XH-NMR (de-DMSO)
3】P{iH}・NMR「 

(de-DMSO)

z ss 2.41-2.73 (m, 12H, 9S3)，八 r TT、
Rh 1950 7.53-7.72 (m, 15H, PPh3) 424 어，人니‘Hz)

Heteroleptic Crown Thioether Chemistry. Syn
thesis and Characterization of the Group 9 Me
tal Complexes of 1,4^7-Trithiacyclononane

Hyun-Joon Kim, Jong Hwa Jeong', and Youngkyu Do*

Department of Chemistry and Center for Molecular Science, 
Korea Advanced Institute of Science and Technology, 

Taejon 305-701 
^Department of Chemistry Education, 

Kyungbook National University, Taegu 702-701

Received April 28, 1992

Owing to the unique electronic and structural properties, 
l,4,7-trithiacyclononane(9S3), a nine-membered crown thio
ether, has been successfully employed in the development 
of crown thioether chemistry.1-3 Particularly, 9S3 derives its 
strong chelating ability from the retention of endodentate 
conformation on binding to a trigonal face of a metal, leading 
to an observation of large set of homoleptic complexes of 
lower oxidation state transition metal ions3 as well as 力-block 
metal ion.4 On the other hand, heteroleptic 9S3 complexes, 
which appear in the form of metal carbonyls,5 metal halides,6 
metal hydride,7 metal oxides8 or organometallic compounds,9 
constitute a newly emerging class. Described herein are brief 
accounts of synthesis and structural characterization of the 
type [L”M(9S3)]3, a set of novel heteroleptic crown thio
ether complexes with varying L, c and the Group 9 metal 
M.

Dicationic [Cp*M(9S3)] 2+(l: M = C。； 2: M = Rh; 3: M = Ir) 
and monocationic [M(CO)(PPh3)(9S3)]+(4: M —Rh; 5: M = Ir) 
were prepared as perchlorate salts according to the reaction 
Scheme I and II, respectively.10 In the Scheme I, acetonitrile 
solutions of LCp*M(CH 3CN)3](C104)2 (M = Co, deep purple;

2.33-2.73 (m, 12H, 9S3)
Ir 1932 7.50-7.69 (m, 15H, PPhj 12.4


