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Synthesis of Organosilicon Compounds as Synthetic Equivalents of Unstable
Active Chemical Species and Their Applications to Highly Selective Synthesis

of Heterocycles

Yoshinori Tommaca*, Makoto Hojo** and Akira Hosomr**

Various organosilicon compounds act as synthetic equivalents of unstable active chemical species, especially

novel 1,3-dipolar reagents such as azomethine ylides, thiocarbonyl ylides and related reagents, are designed

and synthesized. These compounds activated by a Lewis acid or fluoride ion react with a variety of dipolaro-

philes and hetero-dipolarophiles in highly regio- and stereospecific mode. It has been found that this methodol-

ogy can be extended to the design and preparations of tailor-made 1,3-dipolar reagents. The highly selective

synthesis of heterocycles are described,

Key words : Organosilicon compound; Organic synthesis Synthetic equivalent; 1,3-Dipolar reagent;

Heterocycles ; Azomethine ylide ; Thiocarbonyl ylide.

1. BU®IC

BT A FE 2 EOCEREBLFEORE DS TR
BE LS, ARRIUSHRRICTS#E CR21F6hTw
bo —MRICHERT A FRICHIZY F oy aeer 2w A
FOBEDEBREBEUCH L WERL Y, KPZRIIHL
TRETIY) RS 2 OB 4 SO S 33U
BRALEABIE LT 5 B0 2 RS A B A R %
FTHRIEH & LTHE Lo 74 REFIEFEKEDRER
TN TERBREEINS 7 v K, R, BERT
BORELANVF-ARENY, #4512, 791t 1 >~
AT AZRSHICER SR L, TvFOFYY
V=2 a YWY, MRANG Sfh T RG24k
T%ﬁE&LTEﬁA&KBwaﬁ’ﬂﬁéhfw

o FHE LI TN E T Lewis BRHEERT & B\ sRALHEDD
u%ﬁ%%oﬁb®74$k%%®ﬁi%ﬂﬁLtﬁ&

* gk (I
** gk (I )

* Faculty of Pharmaceutical Sciences, Nagasaki Uni-

versity (I

** Department of Chemistry, University of Tsukuba

( I )

ERRIEOREET>TELY 2L I2r 4 HEF
DFHERENTZ EATENL, HEBERTHCIR 8
WANEE SUSTEREO LR & 2O RG 2 FIR L2 Hiks
WG DREET SRS 2 B0 BT, HE S IIALESE
TSR & LT 2187 1 RILAWE &, A8
L, AL ERWEBIRNENTOREBEHE R
DUz INLIUSHIDRIHR E ZDEREBA~DILH %
FULMIREIR T B,

2. FERFEIT I AF 1Y FEMED
B ERS

TINY T AT BIRFERETICH & LTH IR
:wmﬁ%%mwéW,%ﬁmﬂ&Lmen&am
Lewis B # Fl 2 54, T D4, Lewis E;E%:—‘ﬁi;’{ [ =
B EET LD, 75— VOB IITEELR & L
T Me;SiOTT™ %> Me,Sil®™ % FwvT %) £, LadbZEh
SidETL v, EHIXEESIIEBEBELVWDRD
Me SiX(X=0Tf, )id 7t ¥ — V7313 Ch{F—pFEL
W_HEOANTUORTOBBRLLETVE > Th S
R'R)CYZ(1, Y, Z=,u4# > RO, R,N, RS 7% &) D&
b e LCHERTHY, 7TINMY TR YL ) —
WI—=FNGREDTr A FZREAERIETHZ LR RO



(49)

TWw3, ZoOA, C-Y, C-Z 0T hoia bl
ENEPNHEELE 25D, FHEHILC-Y(Z)B L USIZ
(Y)OREZINVFEF-L DD L LAYM SN HEDH
F A+ Y HEOLFECHTIW SO % #d 5RT & LT
SVEETHLIEXHLNII L, BIb—#%IZ ot fH
DL HKEVBBREMORFE-~T OFTHEE YR %
FFBH(R¥—=L1), BIZIE, (K1)DKIET Me,N 3
DFHBEEN T+ OREREINKE 720, C-0
HWEDORDYIM S NEIRIN LT I A F LB ERE S
FTIEEFHLMIILTWA(R DY, 20X ) YA
M2y b=V TELIENDNSZDT, ZOHE
% 1,3-WiBEIC & 5 1,3-BUBF BOUGH O F AT 5 e A
L7zo Bt 4 FALEWD 1, n-Bi B 13 & AL
WCEETHAHIZHWST, 2ofBIz+HTidEV, =
NWET1,2-BigE% F\v 5 Peterson G IZ L 57V~
BHVR 1 4B R VAR ) I A5 PR 1,3-
I VAP SN TWAA, 1,3-HEENS % Al
FIFI L72Bid 7 20 o 726

Me;SiO cat. Me;Si | o
+ Me,NCH,0Me ? C)/\ NMe; (1)
5 6 8
+
/Y-SiMea
R'R®CYZ + Me;SiX R'R2C,, X
z
1 2a: X=0SO,CF3 (OTf) 3
b: X=1

|

+ ., +] -
[mazc-z ~— R'R2C=Z ]x
4
Scheme 1

EEOLRTARO y MICHEL L RER YL O 4K
JEFIZ F~ 2 RO™ ACRAZIEE L, [FIEEIC Lewis BRD L 5
IEMHALR & BV CRE-RMEEAE A 2 U hud 1,3-
B IE 2T ENTEDEE L, TORE, 74
FOBLPIOANTORT#EALTEL L 13- RET
RUCHI % AV 2 I & 2 B (R ¥ — L4 2)™,

Y, TUXFUA) FEREMiAE L)X F
VT 3I ) AFNZ—FVA2) (K 2)ITRTHETES
CERTEALI LR RO, (LA 12 13fEED
TUNRYT7T—bRI-FUI X DR E CER
L%, 7Vvaxss7o01,3-Bikdeko THE
FALT A F A FOAS) R AR T 5, 151354 DH
AU BOEHI (16) & AR [3+ 2] BRAL RIS =
RIL, detsra) I rFk07)2NELCS L
5(RF—4L3, K1) PEDO7 vt 2 %iFMT

REF b F A L UTHEES 2 A8 4 ZILaY L @BV~ T O REWEA~DICH

49

= +
CH,-X-CR'R?

R4
- _,‘ R°RYC Re Z
CH,-X=CR'R? ARC-z )<R‘
| KW

o
CH,=X-CR'R?

R3SICH,XCR'R%Y ———>
- RaSiY

X=NR, S, O ;Y = Leaving group
Z=CR3 0,8, NR'
(R, R% : HH =CR",, =NR", =0, =S

Scheme 2

5 &, BUBHORE S NI A B O LT 5,
BEREF LNV IONVEOBRL T I ) AF VI —F
Wi, KRS T C PhCH,-N 4 2 BICHIC I ¢ &
LOTEBEDOLVEBEDOT I AF 2 4 FOREEAE
%h,
FI)XAFNI—=FNELT, 7= VEOBERLT
2O ERMEA(I8a, 18b)EHWTT 7 JIVEEXF
VEDRIEEIT-72 8 &, [3+2]TIbmERY(19a,
PIICBIFAMEL L OV REREKOLIZELL &
2, 2L BARSTIERBELLEY, 1,3-8E
FRIERITHBTVAF A4 FASPER L TwAHZ
EEBRARBL TS (K 3), ARLOfEES 1 7 Wik
AFXx—L4DXHIIRENS,

R!
! |
MegSiCH,NHR' + (CH,0), + R?OH Me3SICH,NCH,0R®  (2)
9a, b 10 11a,b 12a-c
9a: R'=cyclo-CeHy1 11a: R%=Me 12a; R'=cyclo-CgHy, R%=Me
b: R'=PhCH, b: R%=n-Bu b: R'=PhCH,, R?%=n-Bu
©: R'=PhCH,, R%=M
CH-Ph 2 =ne
Me3Si-CHN-CH,OR? COMe COMe
P o (S
or + L _— + (3)
Ph Ph
- N N
, GHz-Ph CO,Me 1 1
Me3Si-CHN-CHOR? R! R
Ph 18p 16¢c 19a 20 : 80 19
1 - -
i, ii or CH, CH, CH, CH.
Me,Si(;HICHzon2 N — N
+
12a-c H'/CsF l-l\‘ 15 lli‘
i: MegSIiOTI (13) .
ii: Me,Sil (14) l i

i R 5 sa) . .
a-g,
R RS

16a: dimethyl fumarate N
: dimethyl maleate ,L

: methyl acrylate 1

. ethyl acrylate

. N-phenylmaleimide

. benzalacetone

. methyl cinnamate

Q0000

Scheme 3



50 BREBILE £50%4%15 (1992) (50)
R4 RE
RBuw e R5
Me;,SiCHZ'rCHzORz
MesSiX 21
R RS
I rY e
N -
MeSSICHZIEJCHz n2 X [CHZIE CHZ]
1 |Me3 1
)\ Meas|CH =CH
Me;SiOR?

Scheme 4 A catalytic cycle for [342] cycloaddition,

Table 1 Reactions of N-(trimethylsilylmethyl)aminomethyl ethers (12a-c¢) with
dipolarophiles (16a-g).
Entry 12 16 Conditions? Product Yield (%)*
CO,Me
13, 60°C, 26 h in THF 58
1 12a 16a  13,60°C in Qn\:r"cowe
2 122 16a  13,60°C, 24 h in CH,CN 178 57
3 12a 16a 13, CsF, 60°C, 18 h in THF b 90
4 122 16a 13, CsF, 70°C, 24 h in HMPA 17 83
5 122 16a 14, rt, 24 h in CH,CN 178 47
. CO,M
6 120  16a  13,60°C, 15 h in CH,CN ProHN T, o 74
76" ICO,Me
7 126 16a 13, CsF, 60°C, 25 h in THF 17 83
8 12c  16a 14, CsF, 50°C, 10 h in CH,CN ™ oMe 75
9 12a  16b 13, CsF,60°C, 36 h in THF Q:‘EICO - 72
10 120 16b 13, CsF, 60°C, 25 h in THF proH-N_T, ¢ 83
17d
11 12a  16b 13, CsF, 60°C, 18 h in THF vy o 80
12 12¢ 16c 14, CsF, 60°C, 15h in CH,CN PhCH‘;:(j/COzMe 01
17¢ CO,Me
13 12b 16d° 13, CsF, 60°C, 25 h in THF PhCHf;O’ ’ 85
(]
14 12c  16c 14, CsF, 50°C, 24 h in CH,CN 17g 80
. COM
15 12 16e 14, CsF,50°C, 20hin CH,CN  prhoupn T 2 81
17h Ph
16 120 16f 14, CsF,50°C, 24 hin CH,CN  promeN Ty e 68
171 Ph
17 12 16g 14, CsF,60°C, 15hin CH,CN  PRCHeN L, . 1 56

17

2520 mol % of 13 or 14 and/or CsF were employed. 1 : 1-1.5 Molar ratio of 12 to 16 was used unless

otherwise noted.  Yield after isolation by TLC. ¢ Two equivalents of 16 to 12 were used.

3. FIFYFLTIAF LAY REAfED

B ERIE

CNFETL3-BEFEHLBRILAIKEICE ST
VEY TR ROGER S BRI LA O —BRA K
BHILN TV WS, FEfOFEEZHCCT VY 7
STIAF AL REBBIZE, ZFOREMED Y 4 FR

FOy ISR LBMR_ETEAT LD, B vt
L72HFBRIC BN T Y MORBRTFIH F 4 o x5
CTBhTr v, ThoD 2 ZELTTELEDOD b
YAXFNWVIINVAFNT I ) #%E2HEDY T S,N-T+
¥ = VEEEAK(20, 21) THBH(RFX—L5)Y, Zhb
S,N-7t%—)ix, Wb push-pull Bl 7 )4 > &
LCEFUGHEE L ETFRTIENTEDII R 52T



(51)

rURELIHHDTEO_ERANKE L HBLTW
Be 57 v S,N-7TH¥—(20a-e) 33T br T~
TFF TV (27a-e) L Y AF T YV AT
TIVBEEAY = IVHI05BMEER L TES
12, LObBINRTHLIENTEL, B, N-TN
k(21 a-d) k@G e a s ALT NV FNET Y
W, RKEEH )T LOFET, BRTURMBHELTE
SIEBLZENTEL(EA4),

Me3Si-CHp-NH,

MeS, CN MeS CN
\. / 28 \. /
/C=C _— C=C

MeOH
MeS R! © ! \m
Me;Si-CH,-NH
27a-e 20a-e
a: R'=CN, 96%
b: R'=CO,Me, 98%
c: R'=COEt, 99%
d: R'=CONH,, 99%
e: R'=SO,Ph, 98%
fzo MeS N
L >c== @)
CH3COCHg MegSi-CH-N R
ke
21a-d

a: R'=CN, R°=Me, 90%
b: R'=CN, R’=Et, 9%
¢: R'=CN, R?%=CH,Ph, 88%
d: R'=CO Me, R?=Me, 88%

COEHLTHLIEW 2 2 HWTT7 vkt
LEAET7E M P VhEEERE TV VB ED
1, 3- BB BRI G %17 o 72 R 2R 2 IR T,
T2 U NVEEAFVOBE, ERRGICETL, —HD
b 23b DA %G 21, /2, LA VEEY AF I
EDEDGE, BonBLMmk(23a) iz b7 v 2
DR TH o120 KIBRBETTI LA VBRI A F VDT
CIVEEY A FVIZRMEALT B 2 L OSBRI O SN0

AR SR & L CHRET 21T 1 FLAY L MBI~ T O RERADIEH 51

— MeS -
CH, G CN|Re
MeS S T =
e| Lo I!i' R Ry (Gme CN
CH, C. CN > R4 =/
Messi” N7 g S I LoR08 {
N Rt
R2 R MeS |
b oM, & on "
21: R%=Me, Et, CHoPh 2 -
\'il/ \(I:/ 1 _SMe’
] R R
L _ R
— . /CN_ 22 R‘t >=C/CN
CH,~N=C=C N g
I \R‘ Iz
R? R
23-26
CN
= /
CH,—N—C=C
I \R‘
Rz
29
Scheme 5

T, B BAACHBRILEIUCAET LIz DL BD
b, LEOKIG TGS L CRERIICE VX F
NFFEDOZ A VAINER0a, b)BERT b, 2D
ORIEIE 2 YR OB T RIcH 2 LEE§
BoEMALAI L LT ) 7 v+ oEEER(TFA), Me,SiOTH,
7 94bF N5 TFNT v EZ 7 L(TBAF), AgF &% ff
B L7559 LWRERIZE S nws,

2 UA VY AF VT B RGO AR EFE DORER
W, ARG — RERE 9 2 JOGIC & ) [3+ 218 b
BMESZTWA LB D, LeLEDD, Rk
BTFTET VT v ORMLIR 2 2 EPHEID LN,
¥ 77— R T IVEE T AT VAT BIEAST LA VR
IZFMICHTARIEL ) RN R, T v A
ORDER L TWDZ Lid, BB LAHER R
JBTHETLTWAEEZLNS, EHLIIT 7V IVEEXF
AZat UL B IRM 2 BRI MRS A5 2 5 Z & 12D

Table 2 Reactions of ketene S, N -acetals with activated alkenes.

X ¥
X\ ’;H CsF Hu =
21a-d + C=C, —— N 4 MeS-CH(X)-CH,-CO,Me
H Y inCHON N7 T
12 R
16a-c 23a-g 30a, b
Product R R? X Y Yield (%)
23a CN Me CO,Me CO,Me 68
b CN Me H CO,Me 48
c CN Et CO,Me CO,Me 47
d CN CH,-Ph CO,Me CO,Me 36
e CO,Me Me CO,Me CO,Me 55
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Scheme 6 Frontier orbital correlation diagram (MNDO calculation).
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Table 3 Reaction of ketene S,N-acetal (20b) with 2, 6-dichlorobenzaldehyde (31d)*.

i Cl
Mes ~ CN CHO o fON
L£=C + Catalyst S >=C\
Me;SICHN  COMe o N cogme
H 20b 31d 24d

Entry 20b (mmol) 31d (mmol) Catalyst” Yield (%)
1 0.50 0.50 CF,CO.H 0
2 0.50 0.50 AgF 0
3 0.50 0.50 TBAF 25
4 0.50 0.50 CsF 30
5 0.75 0.50 CsF 46
6 0.50 1.00 CsF 61
7 0.50 1.50 CsF 74

A1l reactions were carried out at rt for 15h in CH,CN, unless otherwise
noted. ® Catalyst : 0.5 mmol. ¢ Isolated yield.
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Table 4 Reactions of ketene S, N-acetals with aldehydes.

3
waov oo r.t. 15hr t >=C
31 in CH,CN
24a -r
Product R? R? R3 mp (°C) Yield (%)

24a CN H 2, 6—Cl,C¢H, 273 68
b CN H 4-NCCH, 234 27

c CN H 4-C¢H,C¢H, 143 48

d CO,Me H 2, 6-Cl,CH, 279 74
e CO,Me H 4-C;H;C:H, 201 66

f CO,Me H 4-NCCH, 230 30

g CO,Me H (E)-CeH;CH=CH 97 41

h CO,Et H 2, 6-Cl,C.H, 232 61

i CONH, H 2, 6-Cl,C¢H, 288 37

j SO,Ph H 2, 6-Cl1,C4H, 188 57

k CN Me 2, 6-Cl,C;H, 232 54

| CN Me C.H; 129 42

m CN Me 4-CIC4H, 209 60
n CN Me 2-MeOC H, 138 53
o CN Et C:H; 105 54

p CN CH,Ph CiH; - 32

q CO,Me Me CH; 137 18

r CO,Me Me 2-Furyl 104 21

Table5 Reactions of ketene S, N-acetals with ketones and thioketones,

AN )E
C=zZ C
/ rt.15hr >=

20b, 21d +
H4
in CH3CN 2
32, Z=0 25a-e, Z=0
33, Z-S 26a,b, Z=S
Product R? R? R® R mp (°C) Yield (%)

25a CO,Me H 4-0,NCH, Me 209 36
CO,Me H CO,Et CO,Et 121 55
CO,Me H C¢H; COC:H, - 38
CO,Me Me C¢H; CH; 190 24
CO,Me Me 4-CIC H, Me - 20
26a CO,Me H CeH; CeH; 184 61
b CO,Me H C¢H; 2-benzo [b] thienyl 197 7
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Table6 Reactions of N-(trimethylsilylmethyl)isothiourea derivatives with carbonyl compounds®,

Me;Si e R3 CsF T X
e3S'CH2\N/°\\N_R, + 4\/c=x — . R“t D=N-f
Lo R CHyCN Ez
35: R%-H
36: R%=Me, CH,Ph 31-33 37-39
Entry R? R? R? R! X  Product Y(l;ol()ib)
1 CN H H CeH; (31a) 0 37a 41
2 CN H H 4-C H;C.H, (31b) 0 b 62
3 CN H H 2, 6-C1,C¢H, (31c) 0 c 84
4 SO,CsH,Me (p) H H C.H; (31a) 0 d 42
5 S0,C¢H,Me (p) H H 4-C,H,C.H, (31b) 0 e 45
6 SO,C¢H,Me (p) H H 2, 6-C1,C.H; (31c) 0 f 61
7 CN Me H C¢H; (31a) 0 g 77
8 CN Me H 4-CI1CH, (31d) 0 h 74
9 CN Me H 4-MeOC:H, (31e) (0] i 86
10 CN Me H 2, 6-C1,CH, (31c) 0 j 78
11 CN Me H 4-C,H,C.H, (31b) (0] k 81
12 CN Me H 4-0,NC.H, (31f) (0] I* 55
13 CN Me H 1-naphthyl (31g) 0] m 63
14 CN Me H (E) C¢H;CH=CH (3th) O n 60
15 CN Me H CH, (CH,); (31i) (0] o] 70
16 CN CH,C¢H; H C.H; (31a) 0 p 66
17 S0,C H,Me (p) Me H C¢H; (31a) 0 q 52
18 CN Me CeH; C:H; (31a) 0 38a 40
19 CN Me CeH; COCH; (32a) (0] b 35
20 CN CH,C.H; C.H; CeH; (32b) 0 c 48
21  SO,CH,Me (p) Me CeH; C¢H; (32c) 0 d 34
22 CN Me 4-MeOC H, 2-benzo [b] thienyl (33b) S 39 38

2)All reactions were carried out in a system of 35 or 36 (0.5 mmol), 31, 32, or 33 (1.5 mmol), and CsF (0.6 mmol) in
CH,CN. ®Yield after isolation by silica gel column chromatography.
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(0]
42

- - +
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45a-h
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Me,SICH,SCH,CI
43
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MeO,C, CO,Me

S
47

VWrvtk, T b= YL, SR TCSF 2 EEAL
e LTRESE5E 1,3-RILM MRS ASH#EST L, &
PRTF P I FaF+ 7 vFEAkd5a-h, 47)%5
2170 WERERTIORT, (LEWBIE, 727V IVERS
MK AFVEZ VT b DX ) RBETFESIEDDNW
—BROT NI L IEFTRL, TINVERIAFN, 74
BEEAFI, RUFVTEI DX L ZERT V>
EBBEHIIRL LT, VARERHISHETST PR
O F %7z FHk(45a-h) 2 BINRTY 2 /72, $72,
RE-REZEBEEEETDHTEF LV IUANEVBEY
AFNELSRB LTV FaF+7 2 (47) %5272,
AREEIE O L Ak, A7 4 Fhboson
I HMERRLTFAAINEZNVA Y FEKD
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Table 7 Reactions of 43 with activated alkenes and alkyne.

Entry Dipolarophile (16) Product (45, 47) Yield (%)
1 Dimethyl fumarate (16a) R!=R*'=C0O,Me, R?*=R?%=H 45ba 83
2 Dimethyl maleate (16b) 1=R?*=C0O,Me, R*=R*=H 45b 84
3 Methyl acrylate (16¢c) 1=C0O,Me, R2=R*=R*=H 4b¢c 86
4 Benzalacetone (16f) R!=COMe, R¢=R3=H, R*=Ph 45d 58
5 Methyl cinnamate (16g) 1=C0,Me, R?=R*=H, R*=Ph 4be 81
6 t-Butyldimethylsilyl acrylate (16h) R'=C0,SiMe,t-Bu, R?=R%=R*=H 45f 78
7 I-Menthyl acrylate (16i) R'=CO0,-l-menthyl, R2=R3=R*=H 4bg 78
8 {-Bornyl acrylate (16j) R'=CO0,-l-bornyl, R2=R3=R*‘=H 4bh 65
9 Dimethyl acetylenedicarboxylate (46) 47 56

ELFHLVWHETHY, Lird, ThITashTwh
WHEEA LRI S BIRD BB F A A VRV A1) F
DEENF I o720 TDEIHIITANT 4 F4313F
FANKRZIA Y FEMitke LT <2,

6. 7OOXFI(RYXFILIUILAFIL)ZIL
74 REATOBRINBFRIGE & DORIS,
1, 5-XRMIRIE RIS

BB CRLAEEIIALEW B BF A NVKR=Z VA )
AR (44) & LTRSS T VY Y EHERS BT
HIEERHLNIL, S5, ZOfbAEWIEH VR
MEEMREBRFTERBEZERILEY L L LA T 5
72D 200N TUETF &L 5 BIRIERRILAD OB
FOARET LB EL b o7(RKT),

RY R!
CsF 2
MegSICH,SCH,Cl + C=0 R g 3 "
R2 CH,CN s
43 31, 32 48a-h

TEr=MIVET AW A F VHFET, AT 4 F
BEANVFEZALEY ERES UG L THIET 5 1,3-
A XY F4 7 v (48a-h)Filllkt 52 5(K8). ARG
BFFHNVEZA Y FEMDH VR VALY D3R
F-BREZERKGEROANT 0 BB SHNII R LTl
ASNTNOTOBITH B a-Fr b DL %IV
RZWLEWE SIE L, 207% ) DIERT[3+2] 8 BR1L
AR (48 e-h) 2155 2 L ASTE T2,

ANVT 4 FA3 I VK VLAY, $i2, HEKT
VFER, a7 b7 I, BLWe-Tr b bk
LTEWESERT, FTCHTEF75F ) A1 F
YEDRBOBEAED L D2, A uBEERLAWHE
HNBZ EIFEBRIEND,

BERFERERBLAW s 0y AL7 v F L5

Table 8 Reaction of sulfide (43) with carbonyl

compounds® ,
: b)
Entry GabOMYl Time/h  Product i
£\
1 CeHsCHO 94 cGHstak/s 35
a

0
2 pCICeH,CHO 194 poiceH—{_5s 54
48b

0
3 pMeOCGH,CHO 71 pMeoCH,—{(_S 83
48¢c

O
HO O

48d

-
e

0
5 CsH*‘co;mo 38 CHsCO % et
CeHs CeH g0
o, 0 0 O'SS
6 [:%] 19 76
481
o) SN
7 z  (rts ®
N"~0 )
CHaPh CH,Ph
48g
o 7y
Ol v O -
N“SO NSO
Me Me

48h

2)Reaction was carried out with 2 equiv. of 43 and cesium
fluoride at room temperature in CH;CN. Y Yield after
isolation by TLC. All the products gave satisfactory
NMR, IR, and mass spectra.

BHICAMIBE AR LA RBUSZRT 2 13k as
TV b, I ORI % BER OFEAE T AL RUEH
TGS S EZD a LIRS B2, 512, ZThbotk
HEFH L1, 5- RS RIL RS 3 Ma 2 B E
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Table 9 Synthesis of 1,3-thiazolidines 51%.

Yield (%) Reaction Yield (%)Y
Entry 49 of 50 Time, h® 9 of 51
1 Q % 25 NS %
49a 51a
2 \(Nj/ o1 70 /G/\\,S ot
49b 51b
3 J e 45 C(D\, %
N LS
49c¢ 51c
S

49d

(3,
Zz=zZ
8

49e

75

35

49f

51d

&
cn‘ i
8

51e

n/

51t

a) The synthesis of the salts 49 was conducted at 60 °C for 1 h. All reac-
tions of 49 with cesium fluoride were carried out in CH;CN at room
temperature. ®Isolated yield. Not optimized. ®'Reaction time for
cyclization. YIsolation yield by TLC. Not optimized. All products

showed satisfactory spectral data.
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T(AF—4L8)W, 1,3-F7 V) T LRGN, #A
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W, PYRXAFNIYNVXFN(Z7aaRAFV)AINVT 4
N(43) %17 v b AHEETEY DV, F 7 &,
AVFIN Y, 755V, 72F AT REDE
BEERFEFHRERRLEW(Qa-H) LSS L2k

)
MegSICH,SCH,Cl + | ——— “{” SiMe
N ci

43 49a S” s50a
-
.4 |
508 ————w N \_SlMea NLS
S 51a
Scheme 8

n, MIBTAS8M1,3-F7 V) Y U EEk(5] a-f) %
NRICHDLIENTEL(EKI. KBTI, T,
) JogalieF /) oy L R EDF = L35 (50)
AR L, BB L 5-BALRIGIC L BH LRI >
DALBRALEUSIC & - TEEI E 5 2 5. EBE, T4
Z A3E(50) B AR L2k, 7 v ik vy AR EH
XEHIEILLY, BLAERYWTHDL1,3-F 7)Y
YBNBELEN(XAF—L48, FI),

7. PLXVFoLP1II/FAHIEKRZNL
1) REMEDERK & Rs®

Bl LzE )7V F )T BLOAI )T AF
4 FOEBEILRIMOANTF O BT % & 1,3- B
FEIGHIOEBIC ST Bbh b, 22T, ~T
OFEFELTERORDICHELEAL, &5 BR
KEERILEWAERIRIA L7z,

HIBRAD 3-(P ) XF NI YV AFIVFF)T 7)1
S MUNBEK(S) T LT ATy VFA TR =L
(27Q) L FPYRFNIIVAFNANETY 2 (41)ED
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XNVA T MEZBEIZ L > TESHICEHETE S, 2D
BAWSTO AN H T M EOLRASE ), BB (53)
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FAT T -V (27a)H /o ND LR, 5FRTH
BRERI LA 2-AFNVFF-3-7 3 ) F %7 = vF#Ek
(BOPH/OENTL B(AF—4L9), TOREIFH T )L
ERBIZ X BF A HNN=F L HEOHFTFHRIEE LCHE
BRI,

CN
MeS_  CN No=d’ NC___ NH,
c=¢ TR 7\
" 4 . T S CN MeS
Me,SiCH,S CN \_/: S
52 F -~ SiMe, 59
Scheme 9

ZITHFAHARBROBEND WAL I ) FF HN=F
CHIBRE(SA) DR EFIE L7zo £, N-¥X (5L
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BERL T ENELLART B ENTE (K
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MeS CN Me;SiCH,SH Me;SiCH,S CN 52
\ / a1
/C=C\ - *
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7
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©

54 (10)

(58 )
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TINVERY 2 Fv(16a) L B &872E 25, HgE L
7oF A7 x VHEAR(60) S EEBRMARDERES W E LTE
b7z TORIEDYE, L& TiEDH B A Michael B
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MeO,C CO,Me

60a
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Scheme 10
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Table 10 Synthesis of thiiranes (62).

CsF 2
e VAN

MeS
C=N-Tos + R-CHO

MeSiCH,S” CHACON
54 31 62a-1
Product R Yield (%)
62a CeH; 44
b 4-MeC:H, 47
[ 3-MeC:H, 64
d 4-MeOCH, 75
e 2-MeOC H, 73
f 3-MeOCH, 65
g 2, 6-C1,C.H, 29
h 4-C¢H,C4H, 58
i 1-naphthyl 48
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