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Ring Opening of 1,1-Dichloro-2-methyl-2-

phenylsulfonylcyclopropane Derivatives with Sodium Alkoxide
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Abstract
Oxidations of 1,1-dichloro-2-methyl-2-phenylmercaptocyclopropane derivatives [15] -[20] with hydro-

gen peroxide in acetic acid gave the corresponding 1,1-dichloro-2- methyl-2-phenylsulfonylcyclopropane

derivatives (1] -[6] . Reactions of [1] -[6] with sodium methoxide in methanol or sodium ethoxide in

ethanol under reflux gave a mixture of phenylsulfinic acid and unstable compounds such acetyleneketals

and ketoacetylenes as ring opening products. Reactions of both trans-and cis-1,1-dichloro-3-phenyl-2

-phenylsulfonylcyclopropane with sodium methoxide in methanol gave same cis-1,1-dimethoxy-3-phenyl

-2-phenylsulfonylcyclopropane [30] | respectively, The above reaction mechanism was also discussed,
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Table 1 Syntheses of @, f-unsaturated sulfides Ph—S—C =CR?R?
Compd. R! R? R® Yield (%) Bp’C /mmHg (Mp)
(8)» CH, H H 67 90—95/12
(9)o CH; H CH, 94 81—84/3
(10)# CH; H C,H; 84 125—-132/19—-27
(11)# CH, H CH(CH,), 48 98—-104/4—5
(12)2 CH, H Ph 70 128—-140/3—5x10"2
(13)® CH, CH, CH, 68 114—116/7
(14a)® (trans) H H Ph 91 163—168/4
(14b)7 (cis) H H Ph 94 (39—42)
a) A mixture of cis and trans isomers.
Table 2 Spectral data of (10)—(12)
Compd. 'H NMR (CCl,) : ¢ (ppm) IR (neat) cm™!

(9) 0.99(3H, t, J=8Hz, CH,—CH,), 1.82 and 1.83 2920, 1730 (CH,)
(3H, two s, CH;—C=), 1.98—2.48(2H, m, CH,—CH,), 1635 (C=C)
5.53—5.80(1H, m, =CH-), 6.20—7.30(5H, m, Harom.)

(11} 0.98(6H, d, J=7Hz, CH(CHy,), 1.81(3H, s, 2910, 1370
CH;—~C=), 2.27—-3.10(1H, m, CH(CHj).), 5.34— 1355 (CHj)
5.58(1H, m, =CH—), 6.84—7.206H, m, Hurom.)

(12) 0.89 and 0.98(3H, two s, CH;), 6.59(1H, s, 1368 (CH,)
=CH-), 7.00—7.48(10H, m, Hurom.) 1610 (C=C)

PR TR R



130 (130 BEBBE - ARASHER - PEH L F - BRIRSAR S

b L7 — 2 % Table 4 1R, & Table 6 1217

2.3 11-£7aAp-2-7x=AALEZAS SO 2.4 &M (-] DT —NPT X

ROBREOER & DB

11-¥700-2-7x=VANAT b7 any F R LATLIXL FOT LI —WERIILAY
FHUK15)—(21) & MRS 2 0 L, BEEALRE (30%) (N—(1) &z, mEagkLz, (1) B0 (8) T
A, MBLCELER, 11-¥708R-2-7 2= 347 — /N by Al b xR RIERINEGE
LR K=Y 7Tk (1)—0) BERER HEETL, BREENUIE Y E-o0 (DR (2 o=
kL LT oz, AL LAMORA, IRE g7 —nhF P YA XL R EORIER, (3)—(5)
Table 512 L, 27 bLF— % B IEE I DAY /=it R )T LA P XL FEORIBTE,

Table 3 Syntheses of 1,1-dichloro-2-phenylmercaptocyclopropanes.

R!
PhS A\é —CR*R?
NS
/C
o a

Compd. R! Rz R?® Yield (%) Bp’C /mmHg (Mp)
(15)* CH, H H 90 70—73/107°
(16} CH, H CH, 73 90—92/10"2
(17 CH, H C.H; 73 92/9.5x107?
(18)» CH, H  CH(CH,), 92 96—110/0.12—0.24
(19)» CH, H Ph 85 —
(20)* CH, CH, CH, 74 85—87/5x107?
(21a) (trans) H H Ph 45 (59—60)
(21b] (cis) H H Ph 75 (72.5—173)

a) A mixture of cis and trans isomers.

Table 4 Spectral data of (17), (18], (19) and (21).

Compd. 'H NMR (CCl,) : 6 (ppm) IR (neat) cm™!

(17 1.31—-1.92(6H, m, CH—C,H;), 1.46 and 1.63 2920, 2900, 2835
(3H, two s, PhS—C(CH,) —), 6.84—7.40(6H, m, 1374 (CHJ)
Harom.)

(18) 0.79—2.2(11H, m, CH—CH(CHs),), 1.45 and 1.60 2930, 2850
(3H, two s, PhS—C(CH,) —), 6.77-7.3(5H, m, 1370(CH3)
Harom.)

(19) 1.60 and 1.85(3H, two s, PhS—C(CH;) —), 2.82 2940, 2890
and 2.92(1H, two s, Ph—CH-), 6.90-7.78(10H, 1375(CH3)
m, Harom.)

(21a)  2.80(1H, d, J=8Hz, Ph—CH), 3.17(1H, d,
J=8Hz, PhS—CH-), 6.95-7.40(10H, m, Huom.)

(21b)  3.18(1H, d, J=11.5Hz, Ph—CH—), 3.23(1H, d.
J=11.5, PhS—CII ), 6.97—7.40(10H, m. Hyron.)

Vol.40 No.1 (1989)



L1I-2700-2-2F)N-2-7 2 Z LA NK=ZLL 77 a8y
FHEEDF )T LT LIRS FIC L B8

Table 5 Syntheses of 1, 1-dichloro-2-phenylsulfonylcyclopropanes.

(131)

Rl
|
PhSO,— C ~CR?R?
NS
C
SN
Cl Cl
Compd. R! Rz R? Yield (%) Mp (C)
(1) CH, H H 91 94—95
(2)® CH, H CH, 82 9496
(3)® CH, H C,H;, 86 86— 87
[4)® CH, H CH(CH,), 72 91-93
(5)® CH, H Ph 59 172—-129
(7 a) (trans) H H Ph 97 133—134.5
(7 b)(cis) H H Ph 98 191—193

a) A mixture of cis and trans isomers.

131

Table 6 Spectral data and elemental analytical values of [1)—(7).
Compd. 'H NMR (CCl,) : ¢(ppm) IR (nujol) cm™! Found(Calcd.)
C(%) H(%)

(1) 1.60 and 1.73(1H, two d, J=8Hz, CH(H)-), 2.56 1320, 1310 45.28 3.79
and 2.69(1H, two d, J=8Hz, CH(H)-), 1.67(3H, 1140 (SO,) (45.30  3.80)
s, CHy), 7.44-8.20(5 H, m, Hurom.)

(2] 1.50-1.94(4H, m, CH-CH,), 1.75 (3H, s, PhSO,— 1320, 1310 47.52  4.54
C(CHy) =), 7.40—-8.11(5H, m, Harom.) 1140(S0,) (47.32  4.33)

(3] 1.15 and 1.28(3H, two t, J=8Hz, CH.CH,), 1.54 1315, 1140 49.14  4.82
and 1.65(3H, two s, PhSO,~C(CH,) —), 1.78—2.81 1105(S0,) (49.15  4.81)
(3H, m, CH-CH,; —CH,), 7.80 —8.42(5H, m, Huom.)

(4] 1.36—1.40(6H, m, CH(CH,),, 1.52 and 1.66(3H, 1303, 1140 50.94 5.13
two s, PhSO,—C(CH;) —), 2.27 and 2.58(1H, two d, (S0,) (50.82  5.24)
J=11Hz, CH-), 2.71-3.02(1H, m, CH(CH,),),
7.75—8.48(5H, m, Hyom.)

(5] 1.51 and 1.95(3H, two s, PhSO,~C(CH,) —), 3.43 1315, 1300 56.13  3.92
and 4.24(1H, two s, CH-Ph), 7.53—8.81(10H, m, 1135(S0,) (56.31 4.13)
Harom.)

(6] 1.33 and 1.37(6H, two s, C(CH,),), 1.83(3H, s, 1315, 1158, 49.31 4.78
PhSO,~C(CHy) —), 7.20—7.84(5H, m, Haom.) (80,) (49.15  4.81)

(7a) 3.45(1H, d, , J=8Hz, PhCH-), 3.82(1H, d, , J=8Hz, 1325, 1150 54.81 3.48
PhSO,—CH-), 7.04—7.40(10H, m, Harom.) (SO, (55.06  3.70)

{7b) 3.44(1H, d, J=12Hz, PhCH-), 3.60(1H, d, J=12Hz, 1325, 1150 55.40  3.52
PhSO;—CH =), 7.28—8.10(10H, m, Haom.) (S0O,) (65.06  3.70)
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Table 7 Reaction of 1, 1-dichloro-2-phenylsulfonylcyclopropanes with sodium alkoxide.

Sodium . i
M o Secon condion
(1) NaOCH, 19 reflux recovered starting material
(CH,0H)
NaOC,H; 20 reflux PhSO,H
(C.H;OH) CH,C(OC,H;),—C = CH (22)
(2)  NaOC,H, 16  reflux PhSO,H
(C,H,OH) CH;—C = C—-CO—-CH,; (23],
Unknown comp.
(3) NaOCH, 22 reflux PhSO,H
(CH;0H) CH;—C = C—C(OCH,),—C,H; (24)
CH;—C(OCH,),—C = C—C,H; (25)
(4] NaOCH, 22 reflux PhSO,H
(CH,0OH) CH;—~C = C—C(OCH3),—~CH(CH,), (26)
CH;—C =C-CO—CH(CH,), (27
(5) NaOCH, 20 reflux PhSO.H
(CH,0H) CH,—C(OCH,),—C = C—Ph (28)
CH;-CO—C = C—Ph (29)
(6) NaOCH;, 91 reflux recovered starting material
(CH,;0H)
(7a) NaOCH, 6 reflux
(trans) (CH,0H)
(7b) NaOCH, 4 reflux
(cis)  (CH,OH) (cis) (30)
PhSO,-CH-CH-Ph NaOCH; 4 PhSO,-CH-CH-Ph
of N1 CH30H ca3o’ \OCH3
[7a] and [7b] [30] (cis)
A l NaOC, Hg
C2H50H
( PRS0, CH-CH-Ph NaOC,Hs Ph
A~ —_—— [PhSOZ~CH2—CH—C(OC2H5 ) 3]
CoH50" { 0C,Hg C,HgOH [32]
OC2H5
(31] l
Ph
PhSOZ—CHZ-éH-CO—OCZHS
[33]
Scheme 5
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CHy), 1.51(3H, s, C—CHa), 2.33(1H, s, =C—
H), 3.55 (4H, q. J=12Hz, CH,—CH,).

3.5 () xd/—ndfF )L bFFIC
& HEAm

FERIALFLEET 3) oF P TLZEXSF
Z L ABEBRIbE B I o7 B R ER R ORT.
PhSO,H : 70.4%., T F LA F LT LFL (23] !
bp58—68°C /40mmHg, 61%. IR (neat) : 2970, 2920,
1360 (CH,), 2200 (C =C), 1675cm™! (C=0).
'HNMR (CCl,) : 82.00 (3H, s, = C—CHa), 2.21
(3H,s,CO—CH,).24-y=tm7=z=LEFFV
Haghikdh, mpls0C.

fi11= bpb9—78°C /40mmHg D ¥ itk ik & 172207, #
EARHTH B,

3.6 B DAY /—NhF YD LAPFIFIC
& M

Figs.axmUigET 3) o b ) T LA RXLF
2L ABBEKLE B I -2, ot E on .
PhSO,H : 75%. 4,4-Y A F ¥ -2-~F L~ (24) :
bp40—43°C /10mmHg. IR(neat) ; 2900, 2790, 1362
(CH,), 2230 (C =(C), 1138, 1085cm™" (C-0-0).
'HNMR (CCl,) ;1.2 (3H, t, J=8Hz, —CH,—
CHy), 1.46 (3H, s, = C—CH,), 2.25 2H, q, J=
8Hz, —CH,—CH,), 3.20 (6H, s, OCH,). 2.2-v X
F ¥ -3-~F% 3~ (25) : bp53—54C /9mmHg. IR
(neat) ; 2900, 2790, 1362 (CH,), 2230 (C =C),
1138, 1085cm~! (C—0O—C). 'HNMR (CClL,) ; 60.93
(3H, t, J=8Hz, —CH,—CH,), 1.69 2H, q, J=
8Hz, —CH,—CH,), 1.90 (3H, s, CH,—0C). 3.20 (6
H, s, OCH,). A BHEEERIE»L» 6, I-2F
Q- AFNL7uT Ny E B SANEE IR E
AR & L7z (IR(neat) ; 1845 (C=0), 1645em™!
(C=0)).

3.7 (4) 2AF/—NFFPUTLXALF IS
& 3 BAR
Fie3 4l UHET ) 2F P 7LATXSF
TR L 72, 185 R R ¥, PhSO.H  80%.
5- A FN-44-D X b XL -2-~F v (26) L2-A F L
“ge~F L v-3-4 2 (21) L ORAM D bpe5—T73.5C/
24mmHg. (26} ; IR (neat) ; 2230(C = C), 2980, 1360
(CH,), 1145, 1105em™ (C—0—C). (27) ;IR
(neat) ; 1718(C=0), % BAMBKEKIZ1I- 1 V7N
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FEBIE . - MR HER - PHE LT - RIS

g2 F L raTar/ v BbiLs ANEELBIKY
A H X 7z (IR(neat) ; 1845 (C=0), 1638cm™
(C=0)).

38 (5l DAY /—=nhFbYILTFFSFIC
& HRAR

#e R % kY. PhSO,H © 75%.3.3-¥ 4 F
X -1-7z=2N-1-7F > (28) 7 EFNT ==L
TrF L (29) LOIRAY : bpd2—52°C /0.03mmHg,

(28) ; IR (neat) ; 2280 (C =C), 2940, 1374cm™’
(CH,). (29) : IR(neat) 2240 (C = (), 17107 (C=
0).

3.9 (B) DAY/ —NFFbYILIFFZFIC
& MR A
(6) (5.9, 0.02mol) %, + b+ 724 (1.4g, 0.06
gatm) & A%/ —n (70mD) L bEonizF Y
LA RFLRDA Y —VETE L0 MBGRGL L 7277,
5.8g (98%) o (8] XL 7.

3.10 (TaJoX 5 /—nhF b LAPFFE
DREIE

+ b 1) 7 4 (8.05g, 0.35gatm) % £ ¥ / —)L (40ml)
WZEPLTF I A PR FEREBILAL 20X
& ) —)Lixitgiz(1a) (1.63g, 0.05mol) /02 6 hhn
By Lo, b Ach~mmL, s aas
Ao LARELZ. ZofiaErtr—filisr
UL ERESRLT, cissL1I-V A X L-3-T7 2=
2-7 2= A RNKR=NAYZ a7y (30) B,
mpl16—118°C, 1.38g(98%). IR (nujol) : 1300, 1140
em 1 (SO,). '"HNMR(CDCl,) ; ¢3.20(6H, s, OCH,),
3.70 AH, d, J=12Hz, Ph—CH-), 3.84 (1H, d,
J=12Hz, PhSO,—CH-), 7.08 (5H, s, Ph),
7.20—7.70 (5H, m, Ph—SO0,).

4rbifil C64.15%, H5.83%

Ci-H 40,8 & L TodHEAl C64.13%, H5.70%

3.11 (IB)DAF/—ndhF Y ILtbFIFE
DS
Fid3. 10X LH{ET (Tb) 2 4% /7 = b )
mAA XL FERSEE, AL LT
%72, mpll6—118C, 93%. TN HNIFIA0THRL
(30) XiR@h—=L 72,

3.12 (7a), (IL)DREHDOT S /=T )T
LI FFPFEORIE



L1-27809-2-2FN-2-7 2= L2 h=)Ls 70T ares
FEAEADF Y LTLIXS Fic L RS (137) 137

F b U 74(0.7g, 0.03gatm) & =%/ — /L (130ml)
REPLTHMITLAZXL FAFABWLE. o
2/ —NiERIZ(1a), (Tb)DIRAM(3.27g, 0.01mol)
ZIZ, 4 hmERFE L7, K% Adh~EmL,
I—=FTNTHHL, SO —FLiFRLEEL:. B
BYEREEALCZF L a- 72 2N-F- 7220 R
WR= N7 B EA R — b (33) #4872, bpl90—191°C/
0.09mmHg, 3.2g (97%). IR (nujol) ; 1300,
1140 (SO.), 1725em™' (C=0). 'HNMR(CDCl,) ;
d1.10 BH, t, J=7Hz, CH,—CH,), 3.24—3.54 (1
H, m, Ph—CH—-), 3.84—4.32 (4H, m, PhSO,—
CH,— and —CH,—CH,), 7.16 (5H, s, Ph),
7.30—~7.94 (5H, m, Ph—S0,—-).

srHrfiE C64.20%, H5.61%
CiyH1s0.S & L T8 C64.13%, H5.70%

3.13 (30) oA % /—vhEpIC L 20

(30) (0.2g, 0.63mmol) ® %% / — L (20ml) i
IR (1 mD 202, FET2 higELL, Hn
TINEBHEL, REWEPZF—LTHB L =—
TVIERE MgSO, TEH®R LD bz—F 384T,
BoNHmErs 270X o 0 {ELLTAFL
a-7 2 =N-F-7 22U ZN R T T EL R — b (34)
Z## 72, mp86—88°C, 0.18g(98%). IR (nujol) ; 1300,
1140 (SO,), 1725em™' (C=0). 'HNMR(CDCl,) ;

#3.36 (1H, t, J=8Hz, Ph—CH-), 3.60 (3H, s,
OCHa), 3.96—4.20(2H, m, CH,—CH-), 7.20(5
H, s, Ph—), 7.40—8.00 (5H, m, Ph—S0,—).
TR C62.76%, H5.34%
CioH160,S & L TRt 8l C63.14%, H5.30%
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