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Reaction of 2-Dialkylamino-1, 3-oxathioran-2-ylium Salts

with Nucleophilic Reagents

Shizuo FUJISAKI, Kazuyuki HANADA, Akiko NISHIDA
and Shoji KAJIGAESHI

Abstract

Reactions of 2-dialkylamino-1, 3-oxathioran-2-ylium prechlorates [3], five-membered ring’s trihetero

-substituted carbonium salts, with several nucleophiles were carried out. As the results of these treat-

ments, it turned out that [3] had ambident properties, and 2-position of [3] became hard electrophilic

center and 5-position of [3] became soft electrophilic center. That is, hard bases such as hydroxide ion,

alkoxide ion, and acetoxide ion attacked upon the 2-position, and soft bases such as p-tolylmercaptide

ion, N, N-dimethyldithiocarbamate ion, isocyanate ion, and cyanide ion acttacked upon the 5-position

according to the HASB-Rule. Furthermore, aniline, moderate base, attacked upon the 2-position.
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Table 1 Preparation of [5a] from [3a] with OH™ and their spectral data
Product R! R? R® bp Yield IR(cm™) 'HNMR
(*C /mmHg) (%) Vo & (ppm, in CDCl,)

5a—1] CH, CH, H 70-71/3 87 1700  2.86 (6H, s, N(CH,),), 3.28, 3.40 (4H, two
d, J=8Hz, CH,SCH,), 5.44 (I1H, g, J=8Hz,
CH).

[5a—2] CH, CH; CH, 65—67/3 82 1710 1.84 (3H, s, CHy), 2.86 (6H, s, N(CH,),),
3.00, 3.64 (4H, two d, J=10Hz, CH,SCH,) .

[5a—3] C,H; CH; H 78—80/3 80 1680 1.10 (6H, t, J=6Hz, 2CH;), 3.10 (4H, q,
J=6Hz, 2CH,), 3.34, 3.50 (4H, two d, J=
8Hz, CH,SCH,), 5.48 (1H, q, J=8Hz, CH).

[5a—4] C,H; C,H; CH, 75—=177/3 68 1680 1.10 (6H, t, J=6Hz, 2CH,), 1.80 (3H, s,
CH,), 3.16 (4H, q, J=6Hz, 2CH,), 2.9,
3.62 (4H, two d, J=10Hz, CH,SCH,).

[5a—5] (CH,), H 102—104/3 75 1700 1.87 (4H, m, 2CH,), 3.34 (4H, m, CH,
NCH,), 3.30, 3.52 (4H, g, J=8Hz, CH,
SCH,), 5.57 (1H, q, J=8Hz, CH).

[5a—6] (CHy), CH, 91-92/3 77 1690 1.78 (3H, s, CHJ), 1.78 (4H, m, 2CH,),
3.04, 3.66 (4H, two d, J=10Hz, CH,SCH,),
3.26 (4H, m, CH,NCH,).

[5a—17] (CH,); H 100—101/3 76 1700 1.54 (6H, br.s, 3CH,), 3.33 (4H, br.s, CH,
NCH,), 3.28, 3.44 (4H, two d, J=8Hz, CH,
SCH,). 5.46 (1H, g, J=8Hz, CH).

[5a—8] (CH,) CH;, 88—89/3 78 1690 1.57 (6H, br.s, 3CH,), 1.82 (3H, s, CH,),

2.98, 3.13 (4H, two d, J=10Hz, CH,SCH.),
3.34 (4H, m, CH,NCH,).
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Table 2—2 Preparation of [6] from [3] with
(e} (7 potassium acetate
23
g;N%R“ (61 s ;;N—g—o—@-CH; Product R® R* bp(*C /mmHg) Xzé/il)d
H3-c’2 [6a] H  CH, 76-77/760 53
0 [6b] H CH,CI 31-34/11 48
Scheme 4 [6¢c] CH, CH,(CI 30—31/13 61
Table 2—1 Preparation of [6] and [7] from [3] with alkoxides
Product R! R? R R? R¢ bp(C/mmHg) IR(em™) Yield 'HNMR
Voo (%) ¢ (ppm, in CDCL,)
(6a] — — - H CH, 76—77/760 45 1.50 (3H, d, J=6Hz, CH,), 2.01, 2.39
(2H, two d, Juc=6Hz, Jsc=7Hz, SCH,
He), 3.3¢ (1H, m, CH,).
(6b] — — - H CH,Cl 31-34/11 51 2.33, 2.64 (2H, two dd, J..=Jsc=6Hz,
(138-139/ Jis=2Hz, SCH Hy), 3.28 (2H, m, CH,
760%) Ch, 3.96 (1H, m, CH,).
(6] — — — CH, CH,CI 30-32/13 48 1.70 (3H, s, CHy), 2.42, 2.44 (2H, two
d, Jas=1Hz, SCH,Hy), 3.34, 3.38 (2H,
two d, Jeoo=10Hz, CH.H,Cl).
[6d] — - — H CH; 44—45/2 68  2.46, 2.49 (2H, two dd, J,s=1Hz, Juc=
5Hz, Jsc=4Hz, SCH,H,), 3.69 (1H, dd,
Jac=5Hz, Jsc=4Hz, CH.), 7.12 (5H, s,
Herom.) .
(ta] CH; CH, CH, — — 42-43/23 1700 51 2.92 (6H, s, N(CHs),), 3.69 (3H, s,
(131/760%) OCHs,) .
(] CH, CH, CH, — — 33-34/18 1700 66  1.11 (3H, t, J=THz, CH,), 2.85 (6H,
(147/760%) s, N(CH,),), 4.03 (2H, q, J=THz, CH,).
[t¢] CH, CH, CH, — =— 122-124 1680 72 1.12 (6H, t, J=6Hz, 2CH,), 3.14 (4H,
(67—36/30) q, J=6Hz, 2CH,), 360 (3H, s, OCH,).
(1d] CH;, CHs CH, — — 66—68/19 1690 67 1.16 (9H, m, 3CH,), 3.20 (4H, q, J=8
(63/14%) Hz, 2CH,), 4.20 (2H, g, J=8Hz, OCH,).
[Te] (CH,), CH, — - 43-44/3 1700 89  1.57 (6H, br.s, 3CH,), 3.36 (4H, m, CH,

NCH,), 3.60 (3H s, OCH,).
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[3] with sodium p-tolylmercaptides

Product R! Rz R® R¢ mp('C) or

Yield
bp(C/mmHg) (%)

IR (em™) 'HNMR
Ve=o & {ppm, in CDCl,)

[8a] CH, CH, H H

(8b] CHy CH, H GCH;

[8c] (CHy) s H GCHs

178—180/4 88

83—85 90

94—95 75

1640 2.28 (3H, s, CHs), 2.92 (6H, s, N
(CH,).), 3.05 (4H, s, CHy), 7.10 (4H,
m, Harom.) -

1640 2.32 (3H, s, CHjy), 2.90 (6H, s, N
(CH,;),), 3.50, 3.82 (2H, two dd, Jas=
14Hz, Jac=10Hz, Juc=6Hz, SCH,Hs),
4.98 (1H, dd, Jea=10Hz, Jsc=6Hz,
CHo), 7.52 OH, m, Harom.) .

1640 1.60 (6H, br.s, 3CH,), 2.32 (3H, s,
CH,), 3.42 (4H, m, CH,NCH,), 3.28,
3.70 (2H, two dd, Jss=12Hz, Jac=10
Hz, Jsc=6Hz, SCH,CHy), 4.76 (1H,
dd, Jac=10Hz, Jes=6Hz, CH), 7.20 (9
H, m, Hyom.).
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Table 4 Preparation of [9] from [3] with sodium N, N-dimethyldithiocarbamates

Product R! R R® R* mp(C) or Yield IR(em™) 'HNMR
bp(‘C/mmHg) (%) Veo ¢ (ppm, in CDCl,)
[9a] CH; CH;, H H 137—138 72 1640 2.98 (6H, s, CON(CH,),), 3.16_(2H,

t, J=7Hz, SC-SCH,), 3.40 (6H, s, CSN
(CHj3),), 3.48 (2H, t, J=7Hz,
COSCH,) .

(9b] CH, CH; H CH, 176—178/3 68 1640 1.43 (3H, d, J=3Hz, CH,), 3.01 (6H,
s, CO-N(CH,),), 3.37 (2H, m, SCH,),
3.46 (6H, s, CS-N(CH,),), 4.03 (1H,
m, CH).

[9c] CH, CH, H (H; 150—151 76 1640 2.94 (6H, s, CO-N(CH,),), 3.28, 3.46
(6H, two s, CS-N(CH,),), 3.92 (2H,
d, J=8Hz, CHy), 4.91 (1H, t, ]=8Hz,
CH), 7.28 (5H, m, Harom.).
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Table 5 Preparation of [12] from [3] with sodium thiocyanate

Product R! Rz R R¢ mp(C) or Yield IR(em™). 'HNMR
bp('C/mmHg) (%) Ve=0,SCN ¢ (ppm, in CDCl)
[12a] CH, CH; H H 108—111/3 62 1640 2.96 (6H, s, N(CH,),), 3.20 (4H,
2130 S, CH2CH2) .
[t26] CH, CH; H CH; 109—111/3 77 1640 1.59 (3H, d, J=6Hz, CH,), 3.00 (6

2130 H,s, N(CH,),),3.20 (2H, m, CH,),
3.46 (1H, m, CH).
[12¢] CHy CH, H GCH; 6869 69 1640 2.94 (6H, s, N(CH,),), 3.69 (2H,
2140 two dd, Jas=12Hz, Juc=9Hz, Joc=
5Hz, SCH,Hs), 4.78 (1H, dd, Jca=
9Hz, Jcs=5Hz, CHc), 7.32 (5H,

m, Harom.).

Table 6 Preparation of [13] from [3] with sodium cyanide

Product R R* R® R? bp Yield [R(cm™) 'HNMR
(C/mmHg) (%) Ve=o0,0=N & (ppm, in CDCl,)
[13a) CH, CH; H H 92—93/3 68 1640 2.71 (2H, t, J=6Hz, SCH,),

2240 2.98 (6H, s, N(CH;),), 3.08
(2H, t, J=6Hz, CH,CN).
3] CH, CH, H CH; —a) 40 1680 1.26 (3H, d, J=5Hz, CH,),
2180 2.64 (2H, m, SCH,), 2.76 (6
H, s, N(CHj),), 4.60 (1H,
m, CH).
(13¢] CH, CH; H CHJC —a) 52 1680 2.84 (6H, s, N(CHj),), 2.98
2180 (2H, m, SCH,), 3.72 (2H,
d, J=4Hz, CH,CD), 4.94 (1

H, m, CH).
a) Product was decomposed on distillation.
25 (3] @ 5 PR E % SRR U TR Lo Eem2- o = 2 E50~60C TH 1 BRIRIEE 25 &, [3] T
FI/ITFNL=N, N-YTLINLFI—NAN/X—} IR I22-7 2= AT /-1, I AFTFA T
[13] et s e (KMR12). #4% Table 6 1977, -4 Yy a=s3—rnL—b [14] ELNIZ. (K
K 13). #H % Table 7 ITiRT,
2.1 3] 7=V EDRIE 7+ 5, R, R2%, RP°=H, R*=H ; R®=H, R*=CH; ;
(3] #4585/ —0N (F723T7Eb=FYA) ITT s=H, R‘=CHs ¥ A, BleT7=) DK
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Table 7 Preparation of [14] from [3] with aniline
Product R?® R* mp(C) Yield IR (em™Y) 'HNMR
(%) Ve=o ) (ppm. in CDCIQ)
[14a] H CH,C1 69—71 66 1640 3.31, 3.34 (2H, two dd, Jus=12Hz, J.c=T7Hz,
Jec=6Hz, SCH,H,), 3.72 (2H, m, CH,Cl),
4.74 (5H, m, Hawom.).
(14b] CH, CH,CI 47—49 72 1650 1.67 (3H, s, CHy), 3.19, 3.55 (2H, two d,

Jus=12Hz, SCH4Hs), 3.63, 3.83 (2H, two d,
Jeo=11Hz, CHH,CD, 7.11 (5H, m, Harom.).
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A IR-A B % o THRIE L7z, B3+~
HMELTWAEWETH B,

3.1 [3] EKEREHA > EDREE
REFELTE5-700XFN-2-AF LTI /1-,
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(87%). IR B L UHNMR 57— # i1 Table 12777,
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0.03mol) & p-F+ 7 v/ — (3.72g, 0.03mol) &
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%&miiﬁﬁtf DL EREBMTENT, WEWH
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A=+ [9a] F#R72. kM4 sh, mp 137-1387C,
2.3g (72%). IR 8 LUHNMR 7 — # {4 Table 3 i
Rz,

3.6 [8a-1] EF PYDIL=N, N-SAFLZSFHF
ANRA—+ EDRIE

(3a-1] (2.8g, 0.0lmol) # 7x b=1F U/ (20ml)

EPL, HISF PY T LA=N, N-DAFLYFF
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RRIGT#E 5 - EHIFAT - PRELSR T - PEORIE

BN x— b (2.86g) % HNA THBGRI L7, 128K
BEUBEAY R BRBNEE, ER LRk E 7 0
oAV ATHI Lo, ke, ¥4 (4Ek MgSO,) L7e.
ST LT/ ua R sk BE Lo bREME
WHIT D L aESILT A, ShE Ay — bk G
L2 3-(FYFAALEF—F) 7BEL=N, N-
UAFNTFA AN —F [10] G, BB,
mp 96-97°C, 1.6g (60%). 'HNMR (CDCly) ; 3.37
(3H, s, N-CH,), 3.52 (3H, s, N-CHy), 3.78 (2
H, d, J=7Hz, CH,-SCS-), 3.83 (1H, dd, Jac=
6Hz, J.,=12Hz, S-CH,Hy), 4.11 (1H, dd, Jsc=
7THz, Jas=12Hz S-CH,Hy), 4.73 (1H, m, CH).

3.1 [3] EFFL7rBAF L EDRE

e LTH- A FN-2-YAFNT I /-1,3-F %
HFEAXS L0 4 Yy a=si—2 0L —} [3d] £FA
STPLVEET L ES LA LDRIBIZOWTRNS, [3d]
DS (2.95¢,0.12mol) % DMF (10mol) (2&HL
S, FALT VBT = Lo (0,19
g, 0.012mol) %z, 60°C TCHEDIKETHFL 7.
# 2 Ry L 72 mf)fi,ijiié{‘r%%«n/k [LEAEARYAR
A U2tk = —F o THit L, ke, R (B
&k MgSO,) %, T—F 2@k L7z, K& %
MLT2-RAFN-2-F AL THA—FZFNVN, N-DA
FF A — N AN A— b [12b] BF72, BAEEWD
ihk#s, bp 109-111°C /3mmHg, 1.9g (77%), IR
T OMHNMR 7— # 13 Table 5 (251 L 7z,

3.8 3 71 F L EDORIE

REHE LT [3¢] £ T AF 2 DRSO
T3, [3c]D#idh (3.00g, 0.0lmol) =7 & b=

Yy (10ml) lzeh L, Ty 7okt b )7 A
(0.64g, 0.013mol) % hzZ, 60C THREOREN T £,
fBidk U 7e, #2RERIBIE L2 H, POREAH 2 Gk
thoinzs, R Lz 2 = — 7L THIk L, K
e, W (4K MgSO,) #%, =—TNLEHE Lf‘ %
BRI AR LTC2- T/ ZF NV N, N-PXFNLF
F— AN A — b [13a] 24, BEEHO MK
bp 92-93°C /3mmHg, 1.2g (68%).IR 3 LIHNMR
7 — # {3 Table 6 (275 L7z,

3.9 [3] &7z ) EORIE

RFHE LT [3a-1] ET7=Y 2 EDIRIZHINT
B, [3a-1] Dfsdh (8.4g, 0.03mol) & 4%/ —
A QomDicE» L, 27 =Y (2.8g, 0.03mol)
2RIETH N L7, DWW T50—60°C Dbt TR 1 I



2VTNELT /-1, 3FXHF4F5-2-4 ) 7 AEOKE

RIRIG S E72, ZORISRAME SR P ~NEE, 4K
LciikE = — 70 Gttt U, skik, 28 (8K
MgSO0,) #%, = —F)NEEE L7, BREWIHINT 2

LT B, N2 A8 ) — A LR LT,5-7
O AFN-2-7TZ=NT /-1, 3-FXHF+5
2-4 VT L=r—7 0L —} [14a] 1B, M
e, Mp 69-71C, 4.5g (66%).IR # & X*HNMR 57—
# {3 Table 7 (2R L 7z,

4.8 MW

PEa k9iz, [3]LMEx DRERE L DREH &
FHEK (3] 13, He ORI L TRIBHA ﬁ‘?gic
505, TrEF> b (ambident) %% L2 k¢
M L7, §7% b5, Pearson @ HSAB HI2IZHE 212,
27 (a)IZTEVRKBF L (hard electrohilic cen-
ter), 2 & Y hard acid DHHE % L ORI LT, 5141
(b) I3V KB F O (soft electrophilic center)

R> .
0—1-R
R2/ —<e
/ (b)
(a)
Scheme 15

D F Y soft acid DHHE % L SKIGHLTH B, S
U3l DRI L 78 2 Kb 36 % HSAB I
&> Toa¥T 2L,
hard base ; @()H, eoR, @O—CO-CH3

Ogc-
soft base ; O (O, ©s=C-N(CHa)e,
©sen, “en

moderate base ; @‘NHZ

FERFEHL, hard base (3 hard acid D& % L

w

(399) 69

DG a % W% L soft base |3 soft acid DHE % L

DRI D Z IR L TRIGHH#E4T L7259, HSAB |

IS AB LR SN2, 20 B, moderate base
=V id, aZBBELTWBE I AL,

IHIcFER, TALDOKINT, S5HLICERSNY
ol FUENSEIORKIEEE LTRH a2 & b
R L 72,

BMIETAL,2-C7LFINT I /-1,3-F%95%5
Yo2-A N A (3] 03, B oI K L TRKS
BIIGMEERRTEE LIS, TRLDORBT, HroF
1240, F9 LA, BKM ) FF ALK
F— MBI, AN UBBIZAT, FE—NANL
WA= MR EFHR LN s s, TLDE
BAEEAETAHLOGIAEHEE L TH EL I b
orkisre,
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