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7D EE . m.p. 230~231°(decomp.) HBr 4 FREMKPETEEO LAEMRBER X < 7. CyHy0.NBr
Anal. Caled. : C, 57.30; H, 7.36; N, 3.93; Br, 22.43. Found : C, 57.23; H, 7.23; N, 3.99; Br, 22.34. IR
Vor 3200 cm~; vy 2720 cm~ (Nujol).
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Yoshikata Kuwayama and Seigo Kataoka : Reactions of Ketenethioacetals. 1.
It’s Reaction with Some Amines and Active Methylene Compounds.

(Pharmaceutical Faculty, University of Nagasaki*')

As to the reaction of amines with thioacetals (I) and their derivatives, following
findings have been obtained.

1) When morpholine. and piperidine were reacted with I, respective ethyl 2-methylthio—-
2-morpholino-1-cyanoacrylate (II) and ethyl 2-methylthio-2-piperidino-1-cyanoacrylate
(II) were obtained. ‘

2) The reaction between ethanolamine and I afforded oxazolidine compounds, ¥V and
V. Vla and XIb of ketene-SsN-acetal derivative gave VI and VI of ketene-N.N-acetal
derivatives easily.

3) By reacting methanolic ammonia, methyl 2-carboethoxymethylamino-2-methylthio-
1-cyanoacrylate (X) afforded 2-(cyanocarbomethoxymethylene)imidazolidone—(4) (XI).

4) When methanolic ammonia, of Xla and XIb, reaction products between I and active
methylene compound, dimethyl 2-cyano-3-amino-glutaconate (XII) and 2-cyano-3-methyl-
thio-3-carbomethoxy-glutaconimide (XIV) were produced and the reaction of 479 hydro-
bromide with Xla gave 2-carbomethoxy-3-methylthioglutaconimide (XV).

(Received June 26, 1964)

Kendall 4,9 Gompper £2 (313G 2 FV VLAY D T A H VI E ZHILRFZORIGIC L h o F4 ARV EEE
w#l ChETAFMEL Ty 7Y F47 w2~V (1) #BRL, FOAFAFAEDT I VELENE 2 FV
VEET LA X SBERIEEHREL T 5.

EEFII D XS InFEAOFEEAIC OV CTHERY b b 2 OBEBRRIG Y BRBEH LT - 7 FEAr ETE
ML 7D THETS.

Gompper 12 X hiE, 1,1-bis(methylthio)-2,2-X,Y-ethylene #ifh &4 (1) (X=-CN, Y=-CN, -COOCHj,
b %% ~COOCH:) 13—, =7 3 v L WV EHERIGL, 77 v-S,N-7 & 2 — VBB d R L Fe.
¥ 7- ethylenediamine, o-phenylenediamine Ci%, £ 3 &4 V'V v EBRHR L 7.

Z Z THHFIL ethyl 2-cyano-3,3-bis(methylthio)acrylate (Ia) jzf L, morpholine, piperidine % {F/f X%
T, ThZ h*td% ethyl 2-cyano-3-methylthio-3-morpholinoacrylate (II), ethyl 2-cyano-3-methylthio-
3-piperidinoacrylate (I) #587-2%, Ia %743 2-cyano-3,3-bis(methylthio)acrylonitrile (Ib) iz k3% ethanol-
amine O &L, T h F WG T 5 ethyl a-cyano-4%e-oxazolidineacetate (IV), 4%»e-oxazolidine malono-

*1 Showa-machi, Nagasaki.
1) J.D. Kendall, H.D. Edwards : Brit. Pat. 597446 (1948) (C. A. 42, 4604 (1948)).
2) R. Gompper, W. Topfel : Chem. Ber., 95, 2861 (1962).
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Chart 1.
NC. ,SCH; morpholine  NC_ ,SCH; piperidine  NC ,SCH3;
C=C C= _— C=C ,
X/ N0 EtOH X/ NSCH;  MeOH X/ N >
AN 7/ AN
I : X=-COOC,H; m.p. 99° Ia : X=-COOC;H; I : X=-COOCyH; m.p. 92°
Ib : X=-CN
ethanolamine NC. ,0—CH,
- c=C | IV : X=-COOC,H; m.p. 178
NN —
MeOH X SNy X=ON, mp. 166~168°

nitrile (V) %5 %2 %.

% f- Gompper &1 4 5 v-S,N-7 % —VEULBY D A F A F A EI DI VB LVWEEHETTEI LD TT 3 v
HEBBL 7 7 v-NN-7 & 2 — AV ELBY R R T 5 & BTy % % ethanolamine (X 57 v -SN-7 « % —
AEEAHD 2-cyano-3-anilino-3-methylthioacrylonitrile (VIa), # 7-(% ethyl 2-cyano-3-anilino-3-methyl-
thioacrylate (VIb) %= %/ — ABEBHTRIE L, 2 VBB 77 v-NN-7 & 2 — L BG4 O 2-cyano-3-
anilino-3-(2-hydroxyethylamino)acrylonitrile (VI), # #-{% ethyl 2-cyano-3-anilino-3-(2-hydroxyethylamino)-
acrylate (Vll) %% 7c. 7e3 Vib 1% 5ZKEME bV v 2 KW CIBHEH L, FEB cBEK ThiE, mp.
145°0> cyanomalonic acid ethyl ester anilide (K) %87, K (3B ETH v, FOBWMALAEE —5%T
5.9 L L Via CRERHEIRIZ &3 5.

methyl 2-cyano-3-(ethoxycarbonylmethylamino)-3-methylthioacrylate (X)) jc # &/ — AT vE =7 %
KB EBHRL-EC A, FHILE 2—cyan0—3—amino—3—(ethoxycarbonylmethylamino)acrylate (X[’) AL T,
BB L C methyl a-cyano-4-oxo-4%o-imidazolidineacetate (X[) %% %. —Jj 2-cyano-3-(ethoxycarbonylme-
thylamino)-3-methylthioacrylonitrile % [F—4:TICfT7s » CEBHEZEIRL /2.

Chart 2.
NC. ,NHCH,CH,OH ethanolamine NC ,SCH3; 5% NaOH NC. COOC.H;
— = (¢ e
X/ “\NH- EtOH X/ “\NH- H/NCONH-¢ >
VI: X=-CN m.p. 141~142° Via: X=-CN X
Wi: X=-COOC.H; m.p. 101° Vib: X=-COOC,H; m.p. 143~145°
NC. ,SCH; methanolic NH; 4 NC. ,NH, N
H;CO0C” o \NHCH,COOC,H; (H,CO0C” o “\NHCH,COOC,H; /
X X’
NC. NH—C=0
—_— C=C |
H,;CO0C” “\NH—CH,
X m.p. 300°

> ¥z methyl 2-cyano-3,3-bis(methylthio)acrylate (1) iciftk 2 v v L& & 1El L dimethyl 2-cyano-
3-methylthio-4-X-glutaconates (X=-COOCH; (XIa), -CONH, (XIb)) 235555, 2D Xl OB oiz A F
FAEERH LT v e =7 DEA»R& . T3 dimethyl 2-cyano-3-methylthio-4-methoxycarbonylglutaconate
(XMa), % 2 2/ — W7 v e =7 LKEERBE T T, BEHRRG, mp. 130~131° CHypON. (XI) % 1§ 5.
Baron 49, 34 Clc cyanoacetic acid ethyl ester %, sodium ethoxide k = % / — A sl <C, diethyl
2-cyano-3-aminoglutaconate # &KL T 5D T, FHEFIIZ CEET ‘methyl cyanoacetate } sodium metho-
xide &% 2 &/ — AR TCKE ERHTL m.p. 130~131° 0 0% F . Zhid XII & EFE L CRAKTIRERDL
hicis. 70 IR, UV 22 b A% & 57 —FF 50, X it dimethyl 2-cyano-3-aminoglutaconate (XII)
ThHHZEEIHEETH 5.

3) A. Michael : Ann. Chem. Liebigs, 363, 78 (1908).
4) H. Baron, E.G.P. Remfry: J. Chem. Soc., 85, 1726 (1904).
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dimethyl 2-cyano-3-methylthio-4-carbamoylglutaconate (XIb) iX[F U<, A&/ — A7 v =7 L MBEL T

m.p. 245~246° pMEEFINGEEY B S. F O HH{EL 2-cyano-3-methylthio-4-methoxycarbonylglutaconimide

o (XIV) CHsONoS (e —57 5. %7 Xla % 47% DRLKREELRET 2L, mp. 300° Ll o bk & 5
%, D5 Pr{El 2-methoxycarbonyl-3-methylthioglutaconimide (XV) CsHyONS iz —3%3 5. ’

Chart 3.
SCH3
1
NC. NH, methanolic NH, NC. SCH, 479 HBr _COOCH;
H:COOC/  “CH,COOCH; H,C00C,  SC< 0=\ x =0
H  COOCH, o
XII Xla XV
m.p. 130~131° m.p. 300°
]Naocm, SCH,§
NC.  ,SCH, methanolic NH; H,COOC—" N-CN
. NCCH,COOCH, ¢t—=¢ CONH, — %
H,CO0C  SC< 0 <0
H  COOCH, N
XIb XTIV m.p. 245~246°

CDIIRE2DAFAFFEDORGHL & 7V F 47 X — A DOREC I D, i HERS 52, —Ric
B IEL L, EELDMAWT I v, ethanolamine D& L S IGL, FDEEMENTADS L.

£ B O

Ethyl 2-cyano-3-methylthio-3-morpholinoacrylate (II) 1g.® ethyl 2-cyano-3,3-bis(methylthio)acrylate?
# 10ml. » EtOH i #%f# L, 0.4g. © morpholine % fn%, 1hr. Kia EEW, zhxi 10ml o LK *
T EWMT. PSS E RS FEKEE, MeOH 205 Wi, EEAAK S, mp. 97~99°, [E#H 1g. CuHi;O05N,S
Anal. Caled. : C, 51.55; H, 6.29; N, 10.93. Found: C, 51.54; H, 6.12; N, 11.26.

Ethyl 2-cyano-3-methylthio-3-piperidinoacrylate (III) 1g. » ethyl 2-cyano-3,3-bis(methylthio)acrylate
% 10ml. » MeOH 1« ¥, z hic 0.5g. (mole K 1:1.2) o piperidine % jn x #H & M4 0B 3 5.
MeOH 7 & B &, EOFIRGE, m.p. 89~92°. &% 0.7g. CiHisO:N,S Anal. Caled.: C, 56.70; H,
7.19; N, 11.02. Found: C, 56.78; H, 7.05; N, 10.84.

Ethyl a-cyano-4%c-oxazolidineacetate (IV) 0.5 g. o ethyl 2-cyano-3,3-bis(methylthio)acrylate % 5 ml.
o MeOH i 5, Zhic 0.3g. o ethanolamine (mole [ 1:2) % Nz /KB B INR A 72 b IC & BT H, W
o1FE, MeOH 2 b Fifsfh, MELDRE, m.p. 178, & 0.4g. CgH; )O3N, Anal. Caled.: C, 52.74; H,
5.53; N, 15.38. Found: C, 52.73; H, 5.82; N, 15.33. IR »¥Br ¢cm~1: 2200 (C=N), 1670 (C=0). UV AE™
my (log &) : 255.5 (4.38).

4*+-0xazolidine malononitrile (V) 0.5g. © 2-cyano-3,3-bis(methylthio)acrylonitrile,>» 0.4 g. » etha-
nolamine, 6 ml. » MeOH % i+ % & =72 b i 7R, 30min. JK¥5 585, BUFREGEE 10% HCl cu®m, #Hd
R oA A, JKPE, b v 7 5 L, benzol i b AL, 4G G AR S, m.p. 166~168°. # 0.3g.
CeH;ON;  Anal. Caled. : C, 53.33; H, 3.73; N, 31.10. Found: C, 53.65; H, 4.13; N, 30.79. IR pXBr
cm~t: 2205, 2195 (C=N). UV A2 mp (log €): 250.8 (4.38).

2-Cyano-3-anilino-3-(2-hydroxyethylamine)acrylonitrile (VII) 0.5 g. ® 2-cyano-3-anilino-3-methylthio-
acrylonitrile (Via)» % 10ml. MeOH iz 7 f#, 0.3 g. ethanolamine (mole . 1:2) % fnx, 30min. KA -8
Wi, fECEERE SABOKEMZ 5. P& EYRGIFR, %ZEHE benzene-acetone 7 b Fihfh,
gk, m.p. 141~142°, v & 0.3 g. CpHisONy Anmal. Caled.: C, 63.14; H, 5.30; N, 24.55. Found: C,
63.18; H, 5.50; N, 24.65. IR »** c¢m~': 2185, 2210 (C=N). UV AL mp (log &): 248.5 (4.09), 285.5
(4.20).

Ethyl 2-cyano-3-anilino-3-(2-hydroexyethylamino)acrylate (VIII) 0.5g. » VIb® % 10ml. MeOH 1
Wi, Zhic 0.25g. @ ethanolamine (mole t 1:2) %jnx, /Kixl 30min. ik, MeOH WITF&E#, K%
Mz 3. FHEREPREFHE v 75 %, benzene 2> 5 Ffsfh, MEFORE, mp. 98~101° & 0.8¢g.
C14H,,05N;  Anal. Caled. : C, 61.08; H, 6.22; N, 15.26. Found: C, 60.89; H, 6.32; N, 15.17. IR pKBr
cm™t: 2197 (C=N). UV B mu (log ¢) : 287.0 (4.32)
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Cyanomalonic acid ethyl ester anilide (IX) 2g.0 XIb» % 12ml © 5% NaOH % iz A KiEG | 30 4
IR S RE A, P 210 % HCl cEite 5. Tl &ETFEKE, v 7 7 L, Benzene 75 Hisf,
@ ghk F, m.p. 143~145° U 0.8g. Fitk o @M RIGkEM:, CnHuOsN,, Anal. Caled.: C, 62.06; H,
5.21; N, 12.06. Found. : C, 62.34; H, 5.18; N, 12.38. '

Methyl a-cyano-4-oxe-4*°-imidazolidineacetate (XI) 0.5g. » methyl 2-cyano-3-ethoxycarbonyl-
methylamino)-3-methylthioacrylate (X)» %% 20ml. » MeOH # NH; 1 5, /Kig L 40 min. B, BIK
RS R WA, %5[FB, MeOH-NH; 7 b FibH, E@HR4E, m.p. >300° & 0.3g. C/H,O3Ns
Anal. Caled. : C, 46.41; H, 3.90; N, 23.20. Found: C, 46.50; H, 4.04; N, 22.75. IR 7*® cm-!: 2200
(C=N), 1773 (C=0). UV A2 mp (log &) : 274.5 (4.43).

Dimethyl 2-cyano-3-aminoglutaconate (XIII) a) dimethyl 2-cyano-3-methylthio-4-methoxycarbonylglu-
taconate (X[a)» % 7ml. » MeOH f{ NH; i« %%, Ki& 8hr. iy, MeOH 3, #7H &% %38,
KEe g, iso-PrOH 7 & FHiE s, E@ebits, m.p. 130~131° [w&# 0.3g. CsHyOsN; Anal. Caled.: C,
48.48; H, 5.09; N, 14.14. Found: C, 48.70; H, 5.25; N, 14.58. IR v** cm™1: 2205 (C=N). UV AZY mp
(log €): 278.5 (4.22).

b) 0.6g. ® Na % 6.1g. ®» MeOH ¥, = hic 5g. » methyl cyanoacetate % jJE A, 2hr. Kif L&
W, MeOH #%#JIERE, BELHEC BmEE, 109 HCl vt 3 5. Ml 2 %E|FE, Kk, 2,
MeOH 75 s g, EEeHRE, mop. 130~131° X @i X L8R, BsBTaL, UV, IR 2=z b
a) LE S FA—Th5. '

Methoxycarbonyl-3-methylthioglutaconimide (XV) lg. ©» Xla % 15ml. » 47% HBr i (—H%
W) 1hr. s = 150~160° Ty ME A% L < iz, 30min. Bimikvs. 278, Fry 1 EKE,
Wi % PR, MeOH 2 b FH#ifk, &ERE, mp. >3000. [xE 0.2g. CHONS Anal. Caled.: C,
44.64; H, 4.24; N, 6.51. Found: C, 44.54; H, 4.35; N, 6.74. UV AZ¥ mp (ldg &) : 255.5 (4.35), 360.0
(4.17).

2-Cyano-3-methylthio-4-methoxycarbonylglutaconimide (XIV) 1.2g. ®» dimethyl 2-cyano-3-methyl-
thio-4-carbamoylglutaconate (XIb)» % 10ml. » MeOH {4 NH; it %, 2hr. KB LB, HiHELY FR
(#7 0.6 g., m.p. 267°(decomp.)) = #%& 10ml. DG CHEM, SHEFBE, FE% conc. HCl ©mE:, #HHES
WKL, ik, MeOH 255 i, AR, m.p. 245~246°. v & 0.3g. CoHsON,S Anal. Calcd.:
C, 45.00; H, 3.36; N, 11.66. Found: C, 45.14; H, 3.34; N, 11.44. IR v** cm~': 2205 (C=N). UV \¥2
myp (log &) : 237.0 (4.58), 265.0 (4.08), 290.5 (4.46).
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