
~-Vdi~131blQ 
PqmaFmslAd..lm RhdionuR&sb 

1 2 

R, = Me. Et, Pr. I-Pr. Cd&. C&i&He 
Rn = Me, CPr, s-Bu, t-Bu, cyclohex 

PNCS 
N’ 

___) RI 
cct, + H 

CICI 3 

HR, 
4 

N 

+ 
A 

H 
Cl Cl 

TizT 

9 

4 

k k 

+ 9,. 
I 

S 
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90 

72 1615 

89 62-65/l6 1662 

81 66'68f18 1670 

92 1672 

76 1670 

81 

85 

91 

82 

34 

% 

70/27 

llO-114/u 

6sU/l2 

*n/l2 

79-w2 

77-m 

lyD.7 

l&p 68% 

1675 

1660 

1675 

1665 

1615 

1.20wi,t,J-7.5aE,Qi3~; 2.39m, 

qfJ-7.58@L$r 3.ami#dvJ-2.2Ez, 

lwn3,r 7.7luii,q#J-2.2Es,HQD 

l.17Wbd,J-6.2S=,(~)2); 1.25 

DE,t,J=7.!i%,Cfi$; 2.15@.i,q, 

J-7.54&4; 3.45uH,apt.#J= 

6.%Q+CIll; 7.70W,a,N=CSIl 

o.&a3&t#a7.awx3crS1; 1.19m, 

d,JM.lEs,CE3,; 1.230Il,t~7.lEz, 

QIj); 1.5Omhm#,SBZ)r 2.49m#q# 

Jl'l.m,ckpclZ); 3.17uE~; 

7.76WI;s;NU0 

1.200(9Ii,~,t.+w, xz2m#t,J-O.7IE, 

cq; 2.45abqvJ-7.aw2L2~; 7.64 

0&0=Cl0 

l.17m&J-7.2as,c33); 1.40-1.90 

mxzfn#~); 2.42m,q,J-7.=, 

ay; 3.wlb4m; 7.7omb 

a,- 

O.%DE,t,J-7.Qb,CS13); 1.37-2.01 

mm#~)I 2.12-2.49G2bwJip2, 

3.34~3E,d,J&281,dica3); 7.72 

u&w-2.2ev=aa 

1.02m&J-6.~,caj); 1.17m, 

d, J4.W, K3.$,1; 1.e2.3OWb 
m#ca2); 3.47olb~,awzo; 7.75 

mbmu=l 

l.00(~tfJ-6.=,ai3); 1.2O(%,m, 

t-m; i.%(u~1; 2.4oeli,t, 

sb.9m,~)r 7.62wbo=ca 

l.15Mil,d,J-7.0th,~Q13)2); 1.20 

(%,s,t-m; 2.Tluli,npt. J-7.0 

m,cBl; 7.%wbu=m 

181/E3/a5@IT, 0.1); 166/%/10(5), 

146/48(0.5); 131(0.6) J 116/18(l); 

90/92m; 8401); n/r9m; 57m0) 

4104) 

153/35/57M+. 0.1); 138/40/42(0.1); 

125/27/29(0.5); 119/20(5); 104106 

(3); 68(l); 57(4); 42UOO); 41(3) 
18l/IKi/S5@l+, 0.1); 104(2); 85Wr 
70C90); 440); 43WO); 42(7); 

41(17) 

195/97/99@l+, 0.01); lfw82/E4(0.1) 

176/78/W(3); 160/62(Z); 114116(5); 

99C7); 64(40); 57mO); %(5); 55 

(4); U(4); U(6); 42(5); 4lGW 

195/97/99@l+, 0.11; 19Om/B4(2); 

104/06(6); %(19); 8404); 57WO) 

1W/96(0.5); 186/e8(2); 125(8); 
llO(26); iM(39); 83WO)r 55Gf5); 

41(17); 39(4) 

m/69/11@+, 0.1); 138/40/42(0.1); 

132/u(3) I 125/n/29(4) I 102/04(3) I 
%(2), 71(4) J U(l)8 42WO) I 41(2) 

iO/BgyBlll; 160/62(2); 153/55/57 

(4); 138/40/42(3)r 118/20(3) J %(9)1 

7Ow?), 55(3), 43mKor 4100) 

209/11/l301+, 0.11, 191mm(2)r 
174/16(0.5); 167/69/11(21; 118(4); 

113(10); %(15)r awr 57(100) 

209/l1/l301+, 0.1); 1cw6/se~1)J 
167/69/11(l); 152/54/%(2)r ~~/zo 
(4); 111/13(S); 99(U); 6405); 
57mO) 

228/30/32(l); 209/l0~1); 153(7); 15i 

(5); 117(5), We5); n(r)1 75(5)? 

%(5), 57(lW), 41(13) 

257/59/6101+, O.Ol)r PO/l2(13); 

172/74/r6(10); 157/S9(19); lW’31 
(14); lW(33); 91uw1; 85(U); 83 
(co)8 71(50); 69(49); %EVr 57(%: 

u(49); %(a), a(a)i 41(U) 



Rach~ of N-1(2,2 ws)awithpobrrinm 

~l~ntal Analymia of N-1-(2,2-Dichloroallwlidona)ami~a 1 

Required Founded 

% Rz Formula 

C E Cl N C rl Cl N 

M t-Bu C7E13C12N 46.17 7.20 30.94 7.69 46.43 7.00 30.03 7.53 

Et U C5EgC12N 30.99 5.09 46.03 9.09 30.75 5.93 45.41 0.90 

Et l-Pr c7a13c12N 46.17 7.20 30.94 7.69 46.27 7.15 30.22 7.51 

Et a-Bu C0E15C12N 40.99 7.71 36.15 7.14 40.70 7.64 36.91 7.24 
Et t-Bu C0E15C12N 40.99 7.71 36.15 7.14 49.09 7.72 37.00 7.17 

Et. cyclohax CIOB17C12N 54.06 7.71 31.92 6.31 53.70 7.76 32.63 6.19 

n-Pr pb c6Ellc12N 42.00 6.60 42.19 0.33 42.73 6.64 42.91 0.12 

n-Pr i-Pr c0a15C12N 40.99 7.71 36.15 7.14 40.71 7.76 35.44 7.23 

q-Pr t-Bu c9E17c12N 51.44 0.15 33.74 6.67 51.37 0.04 33.11 6.01 

i-Pr t-Bu C9E17C12N 51.44 0.15 33.74 6.67 51.50 0.09 34.63 6.03 

'6'5 t-m C12R15C12N 59.03 6.19 29.04 5.74 50.97 6.23 29.63 5.60 

C6H5Cli2 t-Bu C13R17C12N 60.40 6.64 27.46 5.43 60.15 6.71 20.31 5.51 

toamimramountofthemmpo&tgimidoylcyanide 
5, i.e. the imiw tautomm However on stand& or on 
imtillgtheE-folmwastralulf~iutothL?morest8blc 
Z-. The rcac$mn of N-l<2,2~ro-3-~yi- 
~Mgn$-bqhmme 0, RI = W+'H2, R.2 = t-W 

cnrwnsCencesgaveamutmofE-ad 
2-2-t~~~~chloro4-phenyl-2-buten 4 and 
E- and 2-2-t-bdyhhd~yI-3-~ 6. 

Uptonowonlyfcwj%cMama~cyanoarsminesve 
been pmpared by a variety of zndlmds.~~“~” 

However, when & is d&rent from t-Bu, the reach 
of3witllpotasaium&Tyadcinmethanolscunaltobc 

Cxmdihm~abk2).wbenthcnactiaa 

mixturc0fj¶-cyanoenamine4aadimidoylcyanide5wa8 
imlatdProkn@katiogoftkmixtmrcaultdina 
gr8dualtJaMf~of~~chloros~ 
4(IL#t-Bu)htoachlannnndstes7andsmallewnmts 
of axhbro or aqammider3 8. 

ThiamctiandklnotacmwithtkN-t-Bndmivativ~ 
evenonlmthgfor7Ehr. 

Cl NHR, N- - 
- 

>-( 
K&d 

RI CN MOH 
RI 

+ OMr 

Cl 
4 7 

(Rz z t-Bu) 

+ NHR, 
” 

schalle 3. 
X = Cl. CN 

P 
N 

RI -76 Ii 

uu 

3 P 
N 

+ 
RI 

ah 
Cl 

KCN 4 7 

139 

MKm 

0 
RI 

NHh 
+ R’ANH^_ 

0 

Tbereactioaatrema~ pIxhccdAto4 
d7amixtmeofamidm8and9redthgfromfurth& 
tramformaths of achk?oimidote 7. 

RI 
- 

CICI Cl Cl 

HR2 
HN 

R 00 
N RI NHSo 

* 
“d 

Cl ‘CN 
)_ 

U 
5 4 

!3cbmm 5. 



134 

m 
at 

at 

Et 

Et 

Et 

n-R 

n-R 

WR 

1-R 

v5 
%4% 

t-m 
MB 

i-R 

a-m 

t-m 

m 

i-R 

t+u 
t-m 

t-m 
t-m 

loo 6 

70 9 

21 8 

45 a 

258 

sa 

55 6 

10 a 

loo 6 

40 a 

20 6 

75 t 

55 I 

25 6 

70 a 

10 6 

loo 8 

43 a a 

41 4 E 

loo a 

2546 

25 6 E 

30 6 

34 a 

45 9 10 a 

25 6 MI 

5a 90 n 

40 6 5a 

906 

466 12 I 

20 9 504 

256 

30 4 

30 a 

30 a 

10 6 606 

5b 501 

16 t 

lO%~wnl 

15 a 2 

45 e 2 

5ots 

-I< 
Cl. NH 

Scbaw 6. 

As-abovetbcrsrrctioncoasistedofaalix- 
ture of the ammiuk ad Miminic form in a few 
cane8.Bothik3omm d~beisohrtedby~eglc, 
8othistypcoftallmmmsbopldberefcm?dtoas 
desmotropism. 

St-Butyiimino4phenyl--a 4 was prod- 

C 

G== 

4 
CN 

Cl RI’ 

“J 
RR2 

HN 
RI 

+ 

oM8 

CN 

Cl 
R /2 

N 
_ RI 

+ OM8 
Cl 

0 
R \r NW 

CN 

0 J 
RI 

- 
+ NW 
Cl 

scllam 7. 



TheformationofW&loroiicanherationalised 
iatermsofanadditionofmethanolatthedoubleboad 
followed by eCnation of hydrogen cyanide and 
isomerisation of the ensmines illtotlEimidstes.A 
mechanisminwhichanxldi&ofnWhanoltookplace 
attbeGNdoubkbondofthech%natedimidoyl 
cyanidesseemsh?ssplausii,aswehavenotedthatin 
the case of the a&loroimidoyl cyanides no imidate 
formationwasobservedinthereac&withpotassium 
cyanide in methawl? 

The imida&s were transfmed into amides by a 
m&Jnismdi.9WWdearlierdulingthenadionof3 
with sodium methoxide in methanol” 

The formation of the N-mthoxymethyl amides 9 when 
~=Meisi&iatedbydepWonationoftheN-Megroup 
andexpulsiiofaClanion.Additionofmethanolatthe 
azaWadienemoietywillbefavoredattheiminocarboo 
pWidhJJ8llikdibtCWbiChi.9transfonnediDtOallamide. 

Ah the rca~tbn of N-l#&hlom&yW 
ene)amiWs 3 with an excess of poWsium cyanide in 
dimethylsulfoxide was investivated. At room tcm- 
peranue I--q- 4 were formed, 
however when the react&l was carried out at 60” for 
2Ohr a mixture of E- and Z-a,@-dicyanoenamines 10 
were isolated. On distillation or pteparative gk the E- 
isomers were transformed into the more stable Zoom- 

pounds. Cmpods 10 were formed by additkm of 
cyanideatthedoubkbondoftbecyaaoeneplines4 
followed by elimiW@ 9’ lqdrogcn chknxle (c$ 
m&opMicvinytic- 

l%e~nactioninDMSOathi&ertenqWue(1207 
took a completely Merent course and 2-amim+5- 
cyanopyrrols 12 (Tabk 7) were produced via isolable 
1,3dicya1~-2~~ 11 (mixture of E- md 
Z-J. 

TheformationofthepyrroIs12isvisualisedtoarise 
from 1,3dicyano 11 ampods which were formed by 
dehydrochlorination in a 6rst step. At higher temperaWe 
thiselimim&nseemstobefavoredwithrespaStothe 
&ditioarea&aasinthepreviouscases.hIichaelad- 
ditionattheGcdoubkbondandmlcleophiiicaddition 
of cyanide at the GN double bond followed by a second 
ClEWion lea&m provided 11. 

Ring closure of the latter compounds by an in- 
tramolecuhu nudeophilic attack of the ami~+&ogen at 
the cyanide group and prototropy furnished ziminopyr- 
rolinc derivatives W which tautomerised into the more 
stable 2-amimF5-cyanopyrrols 12. 

Thisreactio-npathwayhasbeenconllrmedbythe 
reaction of N-1#dichlor+3-methylbutylidene)t-hutyL 
amine3,wherenexttothe1,3di~11(40%) 
the iatermediate iminopyrrol w (45%) could be isolate4l 

R 
0 2 

N 
RI 

+ H 
cl Cl 

!Wmns 8. 

m 
KCN 

Du80 

3 

10 

R-l 
11 

Cl 

X 

NM2 

RI CN 

I 
eCN 

R; 12 

R; = Me, Et 
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s-m 98-lOWI 

t-%1 . 105/S 

cycldla 100/0.01 

lM% his 

=6% 

f-R 

t-m 

t-m 

74/x 

92- 95/i2 

113/u 

llO/lS 

t-m 

=6* t-m 

90 

45 

90 

02 

% 

78 

57 

83 

90 

89 

15 

45' 

3370 

2210 

1620 

3370 

2230 

1620 

3400 

2240 

1625 

3375 

2225 

1625 

3350 

2225 

1620 

3360 

2235 

3610 

3360 

2230 

1600 

3360 

2235 

1600 

3370 

2230 

1610 

1.33m,m.t-m; 2.nt3&8, 172,94@4+, 2)s nWOS)r 8lfr)t 

a33-w>t 3.4013w hrard,l%l) S(S): SWO)t 42f(L)t 4W4) 

1.2af~,t,36.~,.~~ I 2.62m 

‘e~BlhFBL)r 2.90ca&7-6.0 

~EwM-oyI 3.4O~~~,laq 

r.19m,t,P7.21b#ai3)f l.zoN3, 

ci,MM%,Qlj)i 2.6lt2E,q,sii.Z 

I?n,CIL$t 3.42W,~., J=SAB, 

fa) 

0.%t3x,t,J~7.ak,as3~~ 1.12m, 

d,J4.Oh,CBj)t 1.16Mi,t,J-7.1 

zwai3)l 1.45na?m,~), 2.61 

(2s,q#J*7.m,ai2~i 3.27m 

~,~ag 

1.31cIK,8,lG-w~ 1.19o&t‘J-7.4 

WW3); UWzB,q,J-7.(Et,~)s 
3.30mf,r lLxund,m 

1.20L38,t,~7.21k,013~~ 1.33-2.10 

(lC@inlr 2.6W2&q,J-7.2WCS2)t 

3.fKh3.4omE#al@,IWD 

144/46@4*, 30)s 129/31fl~tr 109 

03); 93(6fi 82(4)t 6705); 66(9)t 

56(42)j !b3(9)r 42(6)r 4l(ll)r 3903) 

172/74QI+, 4)r 157/?w24fr WV32 

f4)f 115/1712s); 103&3)I 9503)? 

8803)1 66(8&1 Utlllr U(13It 43 

fiulft 4wal~41(%) 

1es/aeoi+, 19)r In~3~12)r m/s9 

(loo), 151(7), llS(19)r 95mr 57 

(41)t %Wr 530O)a 43CZi); 42 

oztt 4108) 

0.%m,t,J-7a?z,a33Bjft 1.33-2.10 

QI&ln,~,, 2.Wm,t,J=7.mm2~ 

2.87C31&d,Y15.~,t9-ai3)r 3.45 

wbstoDllcp, lpal 

0.98fPf,t,Jr7.6&ai3~, 1.22wi, 

166lga@l+, 318 130/3202)r 115(9i$ 

95(6)r 58&I; 57(lODtr 42(91? 41 

(36) 

2l2/14(fi*, U)r X97/99(2)1 177(4)1 

169/7X(63), l30/32(74)? 12200t 

trsf31)r s!Nrstr833f66~1 67@3)t 

55mo)t 41rm9)r 39wo 

1%/6003+, 17); 129/31t1uw; 112 

(5)1 93mr 67(10)1 U(9), 53(9lr 

42(9)1 41IlO)r 40(7)r 390) 

d,.74.0&,(CIi3,,QD~ 1.4~1.95(28, (48)s 115/17(%)r 67(%)r 70(19)1 

m,ai$; 2.61(2&~~7.2iiz~+C) 430OOlt 42(16)t 41(40) 

3.00-4.55(ai~pqH1,cm 

o.95(3&t,+7.Qh,ai3); 1.32(98, 200/202@!+, 121, l8S/B7(9)~ 144/46 

S,ta.a)) r.UmI&321t 2.64cui, wir 115/17(59lt nawr 41m 

t,P6*8lit,~lr 3*44aEH,s~m 

lrl.15(6tl,drJ4.~,(~)2CBJ~ 2a@2023, 91; 185/87W; Ill/% 

1.31f%,a,~z 3.2fm~m (1st mmf%)t m(24tr 57mwt 

E:1.06f63,d,J4.8RbKS3)Ica]r 42flO)t 4lf43) 

1,24(%,a,t+0~ 2.60(1&a bmsd, 

Iso; 3.3lfln,meqt..J-6.~m 

1.41(9tr,s,t-al)t 7*35fsK,~ hmsll, 234/36&l+, 15); 177no~lowt 151(S) 

At-a x43(14)1 142t8)r 118~131, 106(6ts 

89(C); ‘77(r); 57(771; 4104) 

Xx1.36f3Q1,t-W~ 3.40flSrt 248/SO(M+, 81, 233/35(6)~ 191/93 

bmmd,HD~ 3.86(2bGH2-C-Q) (42)~ X36(29), 14O(lO)r 13O@)r 

'I.lEipt,O Icroad, Ar-ia 91(7); 77(6)r 5717loO)i 55(7)? 41 

~sl.23133,n,t-%llt 3.8312&s, 1451 

cfy%!'i 7.ISC4i, s kc&r 

M 
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Blrmantal Analvsim of I-chloro-a-CYaJlomlamiJlem r 

Required Founded 

Rl R2 
Formula 

C E Cl N C E Cl I 

lb8 t-Bu 
St m 
St i-Pr 

St 8-Bu 

Et t-Bu 

Et cyolohex 

n-Pr m 

n-Pr i-Pr 

n-Pr t-m 
i-Pr t-Bu 

55.65 7.59 20.53 16.23 55.11 7.41 21.04 15.79 

49.04 6.27 24.52 19.37 49.14 6.44 25.12 19.44 

55.65 7.59 20.53 16.23 55.12 7.41 20.98 16.47 

57.90 8.10 18.99 15.01 58.14 8.19 19.16 15.08 

57.90 8.10 18.99 15.01 57.64 8.23 18.78 14.90 

62.11 8.06 16.67 13.20 62.98 7.94 17.14 13.38 

53.00 6.99 22.35 17.66 53.41 7.21 22.47 17.52 

57.90 8.10 18.99 15.01 56.64 0.34 18.89 15.09 

59.04 0.54 17.66 13.96 se.34 8.41 17.22 14.12 

59.04 8.54 17.66 13.96 58.97 8.68 17.34 14.02 

Et 

St 

St 

St 

R. 

n-R 

n-R 

i-R 

m 

i-Pr 

t-ml 

i-R 

t-m 

t-m 

2225 

1630 

2230 

1635 

2235 

1620 

2235 

1635 

2230 

1640 

222u 

1635 

2225 

1630 

l.07(3JI,t,J-7.4&cR3~‘ 2.06m&l12)r 

3.61(38,WK33)r 4.33Wi,t,56.Uk,CXl) 

1.04m,t,J17.a&cli3), 1.2l(6a#d,J-6.1 

Rz,Qy; 1.96(2Ra~); 3.%mmqJt., 

JM.l.m#axl, 4.26U.R,t,z-7.~#acl) 

0.85m&7-6.W,cR3), 1.05UR,t+6.2 

Ih,ay; 1.15miAJ-5.mk#aL$r 1.53 

Ulbwn21r 2.07Ulb=~), 3.7oURvm# 

ca); 4.36wi,t~-7.lRz,~) 

1.05UR,t#J-7.3RE,ai3~; 1.40Ull,n,t-w; 

2.05GR,m,C32); 4.260R,t,J-7.3lk,Clcl) 

1.~(3Kt,+7.51h,JMYi3); 1.56(lfB?,m,~ 

1.97UR~~7.5,J-7.c6!x,JR2)r 3.66 

UR,m#IwD; 4.31w?,trJ17.cEx, cxzl) 

0.990R,tlJ17.aIz,a33); 1.23MR&74.1 

Iic,CR3); 1.69-2.21M&m,~); 3.99(lR, 

m., sd.lIh,QD; 4.4ONII,t,bT-7.5th, 

C=.U 

0.%(3R,t,P7.111E,a13); l.M@E,~,t-al); 

1.5-2.oMUr&y; 4.36UR,t#J-6.a32, 

(8=1) 

0.~(Qbd,J-6.4h,(QLj)2)t 1.4OMi,s,t+ul 

2.3OU&m,cal; 4.03UR,d,.7-9.3Ex,CYL!l) 

129/31(l); 116/l8(20); 10909); 93(3); 82(6); 

67WO)r 53(S); 42(S); 41(6) 

157/59(3); 137(6); %(ll); 6J3t7); 54(5); 43 

WK0; 42(17)1 41(U) 

171/13(4); 167/69(461; lSl@O); 12902); 81 

(51; 68(O); 57MKJ); %(l2); %(9); 54(6); 

53[7); 41(33) 

l71/73(2); 1510); 120/22(S); 95(4)1 a(3); 67 

(2); 57000); %(6); 55(4); 43(6); 4l(12) 

uyl4 oc', 1); 197/99(l); 184/S(6), 177UOO) 

135(10); 95(16); 83(85); 81(30); 67Ul); 55 

(82); 4lcwr 3906) 

186/8804+, 1); 171/&9); 15109); M/46(35) 

125'/31(41); 109(17l; 102(12), 95cI) J 82(S); 81 

(5); 71(4); 70(4)f ~(10); ~(8); u(lw); 42 

(17); 4103) 

lWB7(6); l%(1); 158/60(0; 109(S); 1OW 

(3); 82(4); 57(100); M(6); 55(4)t 54(4); 43 

Cl); U(4); 41el) 

185/87(6); 165(6); 143/45(26); 116/18(11); 

109(12); 102/04(11); 58(9); 57(1W)r 56(S); 

43(7)r 4lU8) 



Etm (4 

R. 1-R sr-03/,n 

aB-m 05-m/n 

a qclolm 69-73/0.2 

n-Pm (4 

Il-Pri-FT 92-95/l2 

73 

69 

so 

30 

80 

1685 

1680 

1675 

16eO 

1690 

1680 

0.97(3B,t,J-7.U?@i3,J 1.70-2.15(2& 

BnyJ 3.05m,u=y; 3.56(3&s, 

aqr 4.46wI,t,J-6.6ez,acl) 

l.05(9&WX3)r 1.65Gli,a,CZ2~J 3.60 

olwxn3)J 3.6w&=Pt., Jd.Bfb, 

0, 4.42Uii,t,JI'I.W,CXl) 

0.7-l.201i~C33)J l.48G!fi,m,C212) J 

1.97 (ta,Jb~-) J 3.33 (lbm,CB) J 

4.46UE,m,~) 

0.95ml,t,J-7.a3z,cqJ 1.10-1.75 

~l~&b~)J l.BSCLlbq x d,J-7.28z, 

J4.9w4=)J 3.3Owbm,HCB); 

3.59m,masi3)J 4.43(lE,t,J4.9 

EWEW 
0.%m,t,~7.~,cH3)J 1.20-2.20 

wbJlw2)J 3.07nfi,S,N-ayJ 3.60 

uIbs,t+ax3)J 4.55(lH,t,~7.w, 

UW 

l.06(3H,d,+6.11iz,CX3~J l.O7(3H,t, 

~-~.~Ez,CSL$J l.13(3H,d,J4.1ik,CX3) 

l.l~2.07(41i,m,CF12); 3.60Ul?,s,NW3) 

3.66UB,eept.,J4.lHz,CB)J 4.52H.E,t, 

J-7.3Hz,CKw 

134/36(0.1) J 121/23(22)J 116/18(17) J 

114(32), 109@3)J 7203); sl(lW)r 42 

(33)J 41(15) 

162/64(ll)J 149(51(6) J 142(10); 114(9) 

lOO(l6)J 73(S); 68(11); 59(14); 56(lW) 

4307); 42(13)J 4103) 

191/?~3@1+, 0.5); 190/92WJ 176/16(lO)J 

163/65(30)J 162/64(100) J 1%(30)J 108 

(7); 104(e); loo(ll)J 70(9)J 68UO)J 58 

(77); 57(16); 56(ll)J 55(16); 43WJ 42 

(IO) J 41(40) J 39(U) 

217/l9@l+, I) J 216/M(3) J ZOWW t 
189/91(29)J 182(100), 174/16(79) J 140 

(2.3); 136(29)J 108/10(30) J lC’O@7)J 98 

e7)J 83(35)J 81(2l)J 6-J@) t Se41 J 

55e7); 41(34), 39(E) 

132/34(1)J 127(2) J 114116(7); 107/09 

(36); 83(S), 72(E); 56MWJ 5!i(lO); 

41(S) J 39(0 

191/93(~4+, I), 176/178(7) J 156(13)J 

149/51(12)J 114(15) J lo2WJ scwr 

43(lW)J 41(10) 

r1mta.l Anal~~nim of a-Chloroimidates 1 

Wf=d Pounded 
Rl 4 ?ormula 

c E Cl N C H Cl N 

Et i-Pr c8E16c1100 54.01) 9.06 19.95 7.80 55.14 9.02 19.14 7.04 

Et s-E&l cgQpNo 56.39 9.46 18.49 7.31 57.01 9.14 18.03 7.39 

It. cyclohax CllE20ClN0 60.68 9.26 16.28 6.43 60.53 9.38 16.14 6.53 
n-Pr i-Pr CgN16ClH0 56.39 9.46 18.49 7.31 56.14 9.22 18.09 7.20 



(4 

82 

(4 

78 

13 

64 

66 

71 

(4 

1.42(9S,a,t+h); 2.030B,s,'S3+7C)r 163a4+, 3); 146(3); mmr 5w5Ir 

4.5O(lH,m kc& ma] 57(1W); %(9); 55(5); 42(9); 4107) 

B’)t 6 
-3- ’ law 

l.l9m&7-7.5lk,ay; 2.6Om,q, 

J-7.5mz,cy; 3.09m&J-5.ak, 

wmy; 4.9O(la,m#ml 

R m 13501+, 4); 12Ou5); 107(59)1 95 

(151; 93wiIl 92(9); W(1W); 61 

(17); 66(9); 53(15); U(9); 4303); 

4104); 4ocm 

1.190?&~7.8Bz,~Bj)l 1.27(6&d. 163@l+, 23); lre(l3); 133(5)1 121 

J-6.U?h(Qi3)2); 2.40(28,q,*7.BBr, (2o)r l20(11)1 lO6(16); 80(12)1 67 

(X2); 3.85(lE,~.,J4.Uk,CYiI; (4); 66(4); 53(I); Y(4); 43UW); 

4.94wi,s IxDal,tw 42(10) ; 41(24) 

3340 

2230 

2220 

1610 

3300 

2245 

1600 

Et 1-R lo&llO/l2 

m : bcP * 2*16 
lTI@l+, 5); 162(11); l30(5); 1l7(6); 

loo@); 82(12); 65(5); 57UW); 56 

(9); 430611 42(6); 41(17) 

R. 

Et 

m llO-113/u 3340 1.19m,t,rF7.6az,a13B3); 1.43(%,& 

mi 2.39uli&,J-7.6liz~~~, 

4.5Owf,r, lxa&ato 

0 rb %z- * 2*16 
203pi+, 22); lW(2); 16007); 132 

(3); 12205)t mm); l%(7); 83 

(100); 82(33); 67GO); 57(65); 41(33) 

qc.mlm 87- 89/0.01 

tip., 94. 

1.17(3&t,J-7.8e,cf13~; 1.3-2.1wxI, 

m&X2); 2.4OUH,q,J-7.~,~-CXZ); 

3.45uE#m#N-c3)r 4.40wbs koal,ael 

cp):b 
QLCOC 2 2-20 

l.W0E,t,J=7.?Rz,Cfi3); 1.28USi,d, 

J-6.mz,m3)2); lAummA.qi 
2.35@i,t,J-7.211z,CS2~; 3.0400, 

aept.,J4.ORz,~; 4.%UE,~b&t90 

(El I b 
52- : 2-03 

mm+, 38); x2(30); 148(%)r 135 

(21); 12l(50); 106(76); 95(25) J 81 

(93); 79(21); 68(30); 54(29); 43(1W) 

42(42), 41(82) 

p91: 1-R 68- 71/0.05 

191@I+, 6); 176(4)r 13501); lM(10); 

79(2); 57UW); %(6); 42(4); 41UO) 

n-R- 74- 76/0.05 

i-R m 

0.99uli,t,J-7.6m,m3), 1.43m,s. 

t-m); 1.5-2.0(2H,mm12); 2.34(2E, 

t.J-7.tSk,CX2+C); 4.47(1E,e bro& 

ma) 

l.17(@i,d,J-6.UJz,KE3)2)~ l.41(%, 

l ,t-hI# 2.88(U,~.,J4.~,C=Ir 
4.45uE,s tmY&mII 

19104+, 20); 176U2); 135(9), 120 

(20); 93(2); 57000); 43(3)r 41(45) 

Blmntal Analysis of N-Alkyl-1,2-dicyano-l-aLkurY1amiMll 0 

Rmquired Pounded 

Formula 

C E N C Ii N 

C9H13"3 66.23 8.03 25.74 65.78 8.14 25.14 

C9H13H3 66.23 8.03 25.74 65.99 8.12 25.43 

C10E15N3 67.76 8.53 23.71 67.03 8.14 23.78 

C121i17N3 70.90 0.43 20.67 71.34 8.27 20.42 

CloE15N3 67.76 9.53 23.71 66.93 8.49 24.04 

CllE17W3 69.07 8.96 21.97 69.44 8.78 22.11 

R1 R2 

m t-BU 

Et l-Pr 

Et t-Em 
Bt CyClOhOX 

n-Pr i-Pr 
n-Pr t-Bu 



Ib i-R 131-US/O.05 67 3320 

2220 

1635 

no t-m MO-144/0.05 53 3320 

2220 

1635 

Et i-R 145149/0.01 71 3200 

2220 

1630 

Et +m 151-154/o.o1 43 3320 

2220 

1635 

l.uM&d,w.aiz,(~)2); 1.97m,1. 

ayx!l; 3.OOml,m tcwd,mLJr 4.43 

(I&~.,.7=6.~,C3I; 6.75WbwC3I 

l.l6E3,t,J-7.91B,CY13), 1.61(9H,s,t-Eul 

2.36(2H,q,J-7.91B,C32+C), 2.9OG5,. 

hmdr~); 6.83Uibb~ 

1.22(38,t,.7-6.71W,cY?3), lAONE,d,J- 

6.8Eb0i3),); 2.51UIbq,J4.7RWL2- 

ear 2.60m.m bmd,~); 4.5om 

~KJL,~.~E?c,CWI 6.9OU.bv5l 

mm+, 36); 12l(95); 12OU~); 119 

(81, 93u9), 66u5); 57(7); 43(42); 

42UO); 41(30) 

191@!+, 6); 136(S); 135N7); lU(8); 

la(g); 12O(lWlr 93(6); 66(5); 57 

(91); 42(S); 41(U) 

lTI@l+, 17); 162(5); 150(15) J 149(12) 

148&O); 135U7); 12lK6); 109(9)r 

107(13); 106~12); 95U2); 8lWO); 68 

(24); 54(24); 43(26); U(32); 41(49); 

39cm) 

191@,+, 6); 136(S); 135W); lU(81; 

121(g); 120(100); 93(6); 66(5); 57 

(91); 42(S); 41(U) 

ghmuht21 Analvri2 of I-Aaim-S-cvaaomrrol~ 12 

w=d Founded 

5 112 Formula 

C E la C E I 

m t-Pr C9%31°3 66.23 8.03 25.74 66.78 8.12 25.14 

)(r t-m CloE15W3 67.76 8.53 23.71 67.52 8.47 23.27 

Et i-Pr Clo8l5W3 67.76 8.53 23.71 67.23 8.43 24.06 

Bt t-m C11H17193 69.07 8.96 21.97 69.74 9.06 22.14 

38 8 /R2 
NC NH NC N 

AN 

# * 

c 

CN - + f4 H 

Cl Cl 

CN 



Ractiow of N-l(2.2~)aniu.a witb potadm cyanide 

k + 
KC4 . 

DMao 
;-+NH + 

12U CN 
Cl Cl 11 

3 
!Jcbam? 12. 
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In~byappropriatechoiceoftitcreaction 
condiths, apdicm cao be umvatcd into 
~dtlom-a~, adloro~, a& 
diem and 2-autitmScyam9yrrola by rcac- 
tionwitltpota!3siumcyattidc. 

JBqKctrawcreobtaimdwitbrPc!din-Elmtsluo&J257 
~(aatNaClaKBrpelkt~NMRrpcctrrwere 
readcdwitbaVphnTdOinmumentwitbMe&asiotczd 
stadud.Lowrdutionmamapcdrawarcmcaaadwitba 
A.E.J.Ms2OmwJJ ~(70eV)aMalwitbaPye 
uakam~dfodo#&(sE30,3%,1.5m). 

PrqadvcgkwascankdoutonaVarkn17Wb&umcnt 
(BE 30.5%. 3 m). 

Gmentl pnxdue for the prqwtdd of N-l#- 
dfc~)3.ToasolnofOJmdakkhydcin 
lWmlCCLwasaddeddmpwkcOJmoIofaprimPyduc. 
Aftcratirriqfor10aIinthewaterkysranrKqara@foIowcd 

(l.lmol)at#PalKltbcNMkawaa 
oftbcrdtiDgsllcc&& elqodonoftbeaolvcotaod 
dMktkaerve3cTIlMe 1). ’ 

jKhkmGz& 4. A inixtm of 0.1 Id 3 and 
0.4molKCNiu50mldrvMcQHwasrdIuxdwitb~fora 

2230 (Ml), 1630 (Cd), 1616 cd (C-C). NIUR: 8: (E): 1.47 (9H, 
s. t-Bn): 6.83 (1Ii. d. J = 16.2 Hz =CH’I: 7.23 (6H. m. AAL =CHI. 
0: l.ii (9H,b, t:B$; 6.20 (1H. h, J =~i2OH&&j;~.25 (6Ii, m, 
Ar-H, =CH). MS: m/c: 212 (M+. 6); 197(21); 156(M); 155(13); 
lrgo); 1300; lW12); 103n rozo; 77(a); 57(lW); 41(n). 

0~7wcrcayathesiscdf~tbcmmc~ 
calureaafartbeprqmdknaf~exmptfura~reactka 
timc.Tbcby-pductawercidatedbyprqwdive#c. 

N-McUJIZchlorobut~I(R,=EfIL-Me,X=CI).IR 
(KBr): 33M 0; 1665,1545cm-’ (CDNH-). NMB (CDC& 6 
1.03 (3H. t J = 6.8 Hz, CH,); l&2.3 (2H, III, CH& 2.89 (3H, d, 
Jz5.0 Hz, NH-CH,); 3.15-3.60 (1H. q , NH): 460 (lH, t, J = 
7.4 Hz, CHCI). 

N-Metmh# bntaadde 9(R1=Et,%-Me).IR(KBr): 
3300 (NH’); 1665cd (CONH). NMR (CDCl& 8 039 (3H. t. 
J - 7.0 Hz, CH3; 1.33-M (2H; m, CH& 238 @H, t, J - i.1 I& 
CHzCONH): 3.66 (3H. a. OCH3: 4.08 QH. 1. CHsM!H.). 

CH,); 3.72 (1H. m, NH): 4.30 (IH. f J - 4.8 Hz. CH-CN). 
N-Mdoqnwthfl pdd 9 (&=Pr, &-Me). IR 

(KBr): 3350 (NH); 16xIcd (CONED. NMB (CDCl$ 8 095 
(3H, t, J = ‘I.OHz, CH,); 1.20-1.75 (4H. m, CH& 2.27 (2H, f 
J&z1 CHKONHI; 3.63 QH. s, ocH3; 4.~7 (2H, n, 

N-l&& w 8 (&=Pr, L=i-R, X- 
cl). IR (KBr): 32W (NH); 1660. 155Ocd (CONH). NMB 
(cDct):4O.WQH.tJ-7.3Hz,CH,);1.17(QI.4J-&4Hz, 
(CM&); 1.6-U (4H, ID, Cl&); 4.W (lH, SC@.. J - 6.4H7, CH); 
4.18 (lH, t, J = 7.0 Hz, CHCI). 

N-hopmpyl w 8 (RI-R, iL=i-R. 
XxN). IB (KBr): 32aO (NH); 2230 (CN); 1655, 155Oulr’ 
(CONH). NbfB (CDCI,): 6 0.97 (3H, f J =7.0 Hz, CH& 1.19 
(6H, d, J = 7.1 I& (CH&); U-2.1 (4H, m, CH& 4.0 (lH, qt., 
J = 7.1 Hz, CH); 4.18 (1H. t, J = 5.2 Hz. 0. 

DMBDwasatimxJfor2ObratdiUcrcntteqwasmcotkd 
abovc.Tbcmixturewupourcdintoa~excusofwatcrand 
wn?funyextnztcdwitlletha.Thedhgkya~~witb 
watarandd~kdQ+fg!SD,).EvapodknanddktiMongave4 
(ractkll temp. 2F); 10 @atian temp. a03 and 11 and 12 
(ractioa temp. lzo3. 

(E). ~N-t-Buyf l&fiqauo-l-btiyldne 11 (R’= Me, 
4 = t-B@. B.p. Il5-lmIO.5 q Yield: 17%. IB (NaCl): 3340 
0; 2250,2200 (cN); i640~m- (00. NMR (cc4): a in 
(9H. a, t-B@; lJ2 OH, dxd, J = 6.9Hr, CH& 3.35 (lH, III, 
CHCN); 5.00 (1H. s hmd, NH); 6.83-7.W (1H. m, =CH (E+ 
z)). MS: m/c: 177 @f+. 9): 1620; M(5); 1350; 121(n); lOq12); 
94(n); 930; 57000); Ml2); 4200); 41(42). 

@). GFN-Jsuvopllf~-l-~~ 11 (Ri = Et, 
& - i-R). B.p. 12O-1vm.l mmIQ Ykldz 23%. JB (NACQ 3330 
(NH); 2330.2195 (C=_Nh 1640,1600all-’ (C-C). NMR @Cl& 8 
1.00 (3H, 1, J-7.OHr. CH& 1.25 (6H, d, J-6.1 Hz, (CH&; 
1.60-2.50 (2H, m, 0; 3.40 (IH, m, CH-CN); 3.80-4.W @II, ID, 
NH,CH):~U,~(lH,d.d,J=14Hz,J-l2~~(EtZ)). 
MS m/e: 177 (H+, 11): laz(lQ; 15Iql3); 146(13); 1370; 135(16); 
1230; 121(73); lll(12); 1oyJn; El(100); W(11); 79(11); 6802); 
54(s7); 440; 4306); 4203); 41(47). 

(IQ, ~N-t-Bmtyf-1,3&ya~-lqntayfdne 11 (R; -Et, 
l& = t-B@. IB (NaU): 3335 (NH); 2335, 2200 (CN); 1635 cm-’ 
(GC). NMB (CCI,): 8 1.10 QH. t, J = 6.5 Hz CH3; 1.34 (9H, a, 
t-B& 1.5-2.1 NI. m. CHJ: 3.25 (1H. m. CHCfQ 5.10 (1H. s 
b&i, NH); i.00; 7.iO (ti, 15, d J;liHz, J-12&. & 
(Et 2)). MS m/e: 191 (M+. 12); 1760; 162(3); M(3); 135(M); 
loaM; 810): fl(lWh IMO; 41(18). 

(E), ~N-t-Bmt#-l,3-d&mo-3-mdhyf+bafayfade 11 
(R; - (CHh; R2 = t-Bu). IR ouacl): 3335 (NH); 22uI 2200 (00; 
1635 cm-’ (cc). NMR (CDC&): 8 1.26 @Il. 8, t-B@; 153 (6H, & 
(CIi,h); 4.W (lH, s bred, NH); 7.00,7x (lH, s, s, =CH(E t 2)). 
MS: m/e: 191 (If+. 16): 176(l); 13ylW); l34(12); 120(96); 106(4); 
1070; 9y4); 93(a); 660); s70; 41(22). 

l-t-Bufyl-5+mo-2-Muo-3,3din&f~~ l3. IR 
@Ml): 3300 (NH); m (C=N); 1645,161Ocai (GC). NMR 
(CDCld: 4 1.23 (6H. s, (CSM; 154 (SH, a, t-Bu): 7.26 (lH, s. 
dZH). MS: de; 191 (M+, 6); 176(3); 13Y13): 1200; 930); 
57(lW): 56(4); 41(n). 
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