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lnc4Bnndmwithourinvcs~onthestructure 
ofniuoBeacontainhlBcompoWRwiththepo@$ityof 
tautomerism such as N-sulpluxtylf~ and 
formamidrazones’ we were intaestai in the hitberto 
unknowh N”-sulphonylformamidmzoncs. For some 
fomuuuidrazonL?sthestNcturehasbeenshowntobetht! 
Z-isomer of the amide hydrazone form RNHCHNNR’R’ 
by meam of IR’ and NMRU wwremetlts. It was of 
interest to inves@te the intluence of the sulfonyl group 
on the position of the CN-doubk bond and on the 
number of isomers present in solution 

ThispaperreportstkreactionbetweensorneN- 
sulphonylformimihlates arut di- or @&tit&d bydnu- 
ines to form N’-sulphonylfo~ and a dis- 
cussion of the struchue of the prepared compounds by 
means of IR, ‘H NMR and “C NMR measurements. 

R’mNCHOEt + R%HINR’R’+ R’!X3’NCHNR%R’R’ 

la-k 

Compound R’ R’ R’ R’ 
la Me H Me Me 
lb Ph H Me Me 
lc pCH,C&I, H Me Me 
Id HEtEt 
It pC&H, H Et Et 

: 
Ph H Me Ph 

pCH,GH. H Me Ph 
lh MC Me Me Me 

.; 
Ph Me Me Me 

pCH,C& Me Me Me 
lk Ph Me Me Ph 

Schanr 1. 

The syntbesii of N’-sulphonylf~oraumidnzoaec -(I) 
proaxdseasilyonstininpaptimolaramountsofN- 
sulpbonyifonuimidate and sub&uted hydruine in dry 
etherforarbortperiud,giyh\lyieMsofIfrom2O-BS%. 

Theprepar&nof2wasatrkdoutbytosylationof 
N,N”dimethyl-N-pknylfccmamidrazone, as the usual 
proced&forprepar&nofthistypeofcompoumtsdid 
tu3t pive tk desired product. Furtbcr &tail9 on the 

tosylation of amhhazones will be publisher later. 

CH>NCHNHN(CH&H, + pCH,C&SOXI+ 

~-CH,CJW&NCH,CHNN(CH,)CJIS 
2 

Toctarifywhichofthenvotautomers(AorB)was 
present in solution, tk ‘Y NMR spectra of compounds 
w with the possibility of tautomerism, were compared 
withthespect.raofcompoutulslh-hand2with6xed 
positionoftheCNdoubkbo4(Tabkl). 

R’aNH-cH=-N-NR’R’ 

A 

R’!SOzN-CH-NHNR’R’ 

B 

As found for N-sulphonylformamidines’ and 
fbz tk “C NMR spectra were of gpeat 
value for tbs discknination between the two tautomen. 
The chemical shift values of the imino carbon atom for 
compound 1~ and for the model compounds lb-h were 
found in the rqion 8 15X7-162.8 while the imiuo carbon 
atom in the model for tautomer A was found at 6 120.2, 
thus strollply indicat& the position of the CN double 
bond to be in conjugtion with the sulphonylgroup as in 
tautomer B. 

The IR spectra of the compounds were of no value in 
determinii the tautomer present as the position of tlk 
CN stretchitrB vi&rations6 for both tautomer A and tau- 
tomer B models were found in the region lS!B- 
IfAXcm-‘, whik for tbc compounds with tautomeric 
possibility tbc CNatretchi&NH-bauhng v&rations were 
found ill4he r&n 15~16.55cm-‘, probably coupled 
vii. The use of N&mmtal compounds dii not 
give couchuive evitknce retrrdial the actusl tautomer 
either. 

F~mT~Iitconbeseenthtcompoundslyshow 
hvosetsofs~fortheiminoCatomsandforsomeor 
all of tbs other C atoms, it further appears that the 
number of s@als depends on the solvent. For some 
compmu&thereisonesetofsi@sforri~Catomsin 
DMS0-d. solutiun while there are two sets of ripnals in 
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cDCl3sdl&m.llllSedatahMlkatetbeprewnceoftwo 
isometsinsolution.Fromtbe’Hdotp~~2)tbentio 
betweenthetwoisomerscanheestimated.Themsgni- 
tude of the &NH coupEn# constants ce IIHZ and 
I-2Hx in&c&es the pnrence of a 0~18 and a c& 
isomer. 

lberatiobetweenthetiandrmnsisomerswasfound 
to be solvent dependant. lc ncrystallixed from ethanol 
gave approximately a l/l ratio of the two isomers which 
on standi~ for a few minutes in the NMR tube changed 
to ratio 3/4. Recrystallization from benzene gave almost 
exclusively the cis isomer which on stars@ in the tube 
gave the ratio 314 after 20 min. Similar results were found 
for compounds la and lb 

For the formohydraxide imide form tautomer B tkc 
are four possibk isomers C-P. To find the or&n of the 
observed isomers some variabk temperature NMR 
measurements were carried out, and the results were 

R’S%\ P R’S4, P 
N=C N=C 

‘I-NR’R’ 

n’ R9tP 

(Cl (0) 

/” /n 
N=C N=C 

R%o/ ‘N--If&? 

Ii’ 

R’S&’ 
R$N-H 

(El (Fb 

comparedtotheIRaod”CNhfRdata.Tabk2shows 
the coakscence temperatures for the two imino CH 
proton sws to be from 415-378 K which coriespond to 
a barrier to rotation similar to that found for hh&red 
rotation in N-sulphonykmid&.’ The IR spectrum of lc 
recrystallized from ethanol and Ic recrystaUixed from 
benzene obtained in KBr. were almost identical. The 
only differences between the two preparations were 
found in the intensities of the vibrations at 313s and 
3l%cm-‘. Dilution experiments were carrkd out for 
compounds lb and lc in CHCI, to see whet&r tbe 
position and relative intensities of the NH stretching 
vibrations were concentration dependent. No changes 
were found on dilution in tbis solvent. 

As is evident from Table I the chemical shift 
differences in the -N-N-part of the mokcuk are 
sign&antly&gwlterthanthosefoundintheRso+rt 
for compounds exhiii two sets of signals. This in- 
dicates that the different conformations are in the -N-N- 
part of the mokcuk, in acco+nce with mults found 
for N-sulpbonylformam&es 

Coolii experiments for Ampounds lb-1J in CDCb 
solution (223K) did not cause any changes from the 
room temperature spectra. 

The mass spectra obtained from the prepared 
compounds were all in accordance with the proposed 
structures. 

Tbe actual tautomerk form can be easily established 
asahydraxi&imidefromthe”CNMRspectn’Itds 
tautomeric form is in contrast to the form found for 
formomidrarones without NQulphooyl proup. which 
have been shown to exist as amide hydnzoaes.Y 

Inthed&imi&onbetweenthefourpossibk 
isomersoftbehydraxideimidefonn,thehightempem- 
ture ‘HNMR meastuements and the &&al shift 
d&rencesfoundinthe’3CNMRspectraindkatethe 
originoftheobservedisomerstokhMal?drotation 
aroundtbcCN’bond,soititbeoneofthepairsC 
alIdD~EMdPwhkhOxktL3hlWhltkll.Abothe 
strongsdvent&!pen&nceoftheisomefratkindic&s 
thatitisaot isomAsmaroundtheCN’bond.TbeIR 
showthepo&ionoftbeNHstretchiqviin 
around32tKtcm-‘,whichindka&stheprcsenceofinter-M 
intranmkcukr H-lx&s. As the d&ion exw 
show the position and relative intensities of the stretch- 
ing vibration to he unaffected on dilution, it is most likely 
the isomers E and P which exist in solution. For the 
isomer P the presence of an intermokcukr H-hood was 
to tie expected. It has. bowever, been found for some 
form*neP that this could not he observed in 
chloroform solution. For tbc compounds investigated 
here the so)ubility in other solvents was too low to make 
possibk the appropriate dilution experiments. 

-AL 

Micro8dyscswerccarrkdoutinfkmkroadyhdepul- 
malt of Cbmlicd hboruory II, the H.C. 0rstal lftathtc. 
‘HNMR spestn were obtbd on l JEdL JNM W inuru- 
Mot. “CNMR apcctra were recoded on a Brnker WH 90 
ifumunent.Mwspcctraweret8kmonrAEI-902m 

model 225 gntig sptctmlnpb cbe v&es of the NH-strctc~ 
vibratiae and the C-N stretch&/N-H bending vibntko is given 
bebw. Mclthq pointa M ummctcd. 

Nz.Nz-DJmdhy~fonnlydmzide mcthyl&hodmide W. 
N.N-Dimetbylh@mzinc (0.1 mol) was added to 8 win of 
CH,!3&NCHOEt’ (0.1 mol) in 100 ml dry ether. After rtirrin# for 
IS&o-&epptwas6kraIotTandrecrystdlhdfromEtDH. 
ykld 8096, m.p. 162-W. (Found: C. 29.m H. 6.67: N. 25.47; S. 
19.21. C&N&T nqubrr: C. 29.08: H. 6.71; N. 25.43; S. 
19.41%). MS: m/r (% of base peak,: l6soM’. I2309). 8602). 
79fl41. MN201. 5911001. J7(9). 4iIf12). rrt27h 43(43). 42QSI . _. 
IR(KBr. cr?): 32iOm:kOk. Iti. i6lJm. 

N’.N’-ikthy(formohydnde phcayldphon#dde lb was 
prepad uulqour to tr from N.Ndimdylhydmzk (0.05 mol) 
and C&S&NCHOE~ (0.05 md). Geld 56%. m.p. 1161 I? from 
EtDH: (tiouh: C. 4735: H. 5.83: ti. 18.45: S. I4ko. C&N&S 
nuhx C. 47.56~ H. 5.77: N. 18.99: S. lCll%h MS m/r (96 of ~.-~-- ~. .~~( 

ba!ae peak,: 227(2)M ‘. IJ?(rn. 14risn. ml%, 93(31). 7&l). 
77(lOO). 5%28). Jl(32). SO(l4). 4404). 4304). 42Ul). IlVKBr. 
cm-‘): 319ow. 31*‘M55r 16&n. 

N’.N’-lkthyiformohydmzide Cnuth#enylsd&mylimide 
(1~). Preparation from N.NdimetbyB~ydrhc (0.0s md) and p- 
CH#&S&NCHOEt’ (0.05 mot) B to h, yield 75%, 
0l.D. ISbl59’. (Foundz C. 49.87: H. 6x N, 17.27; S. 13.40: 
C,;H,,N,O# rt&res C. 49.n; H. 6.27: N. 17.41; S. 13.29%). 
MS m/e 1% of bae oak): 24IOM’. 199tl8). 17104). 15W38). 
wr4i iarcta. 9ui00). kk, -7w2). W0). 5*50), 4402). 
43(20). lR(KBr, cd): 3195~. 313ow. 1arOr. 162Sm. 

N’.N’LMhyffomoLydmd md6yldpkm~idr (la 
Tk mixing of N.NdietbyR~ydmzbc and CHySDzNCHOE1 
ill cqllimdu 8momlts (0.05d) 8nlbgow to la pvc a 
compound whid~ was contamitmtal with CH&NH,. yield ea. 
50%. m.p. 69-71’. IR(CHCI,. cm?: 320.5~. 1620s. 

N2,N’-iXuWfotmok~ CmuhylphdaWon~imkb 

UC). NJ&UtlyIb~ (0.044inDll aad 
CH&H,S&NCHOEt (O.OUmol) welt mixal ana&~ to : 
yield 47%. m.p. 134-M’. (Found: C, 53.35; H. 7.11: N. 1S.M: S. 
12.18. C12HI,N&S q&es: C. 53.51; H. 7.11; N. 15.60; S. 
1 l.!JO%). MS a/c (96 of base peak,: 26!M)M+. 171(45). lis(37h 
108(16), 107(20). 9l(lW). 89Ul). 6.5041, 56U4A 5103). IR(KBr. 
cm+): 319Ow. 3lWw. 16SOm. 1630s. 



N~-&thyf-N-N’-phayf~ond~ pknylwipkmyfimfde 
(10. Prcpush from Ndyl-N-pbayhydruhe (Oboml) 
and PltS&NCHOEt (0.05 lad) rnJgoln to la pve a ykld of 
2096. mp. 167~16V ftwn EtDH. From tk 0ltntc of the redo+ 
lnixturLx5~ofbauctlmmtfowmidccdk~0len~ 
by lR swcbuml. (Found: C. 58.05: H. 5.25: N. 14.66~ S. Il.06~ 
C-,&k&S r&u& C, Xkll: H; Sk: N. 14~Q s. ll.OS%). 
MS m/r (% of hue peak): 289(32)M*. 14906). 141(11), 122(16). 
l2lQ9h lW(l6). loa( lOXloO). 10405). 92116). 7806). 7708). 
51(32). lR(KBr, cd): 328k. 32&h. Mos& lS9Ee. 

N’M&y!-N’-pkayl~orm+dmz& CmUhy/phen~- 
sdphonyMdr (I& was prepuul from N-awbyCN-phcny0ydra- 
tine (O.OSmoI) and pCH_NCHOEt (O.OSmol) 
a for h yield 33%. m.p. 178-l7V. (Feud C. 5955; 
H. 5.53: N. 13%9: S. 10.84. C,,H,,N,&S requkx C, 59.38: H. 
5.65: N. 13.65: S. lOs196). MS me (% of bwe ptrt): 30308)M’. 
Iwo). I4w2). 12200), 12lcIJ), lu7(17). ioaca,. 105(100). 
104(#)1. 92(15). 91(5JI. 77IJSb 635(23). Sl(I5). fR(KBr. cm-‘): 
3ltim;314h, 1618s. MOl-t& . 

N’-Muhyl-N’.N’-dimdhl~~ methylrdpb 
ry/hide (lh). Ttimethylhydnzine’ (0.05 mol) w11 sbwly 
&al to I soln of CHfiNCHOEt (0.03 mol) k 7Oml ether. 
AftrrstininlforI.5hrrtroomtemp.tbc~~wrrcwkd 
withice,8ndtbepptwuehcd18odtwrydbdfmm 
Etotl. yield 62%. m.0. 69-91’. (Found: C. 33.35; H. 7.21: N. 
23.19: S. 17.95. C,H,,ti,Ct$ r&m: C. 33.51: H. 7.31: N. 23.M 
S. 1789961. MS m/r 1% of base oeah 179MA*. mm. 79u4b 
fi57), 59&Q 57(i9)A(ltl@;‘tij, &6).1R(KBr. di: N&r 

N’-Muh~-Nz.N*~dh~o~~~ Phlrlpko- 
aylimide (II). TrimetbyIltydwi~~ (0.047 mol) ad Ph!& 
NCHOEt (0.047d) wuc mixed M to tbc pm- 
ccdun for lb. yield 3S%, m.p. w. (Feud C. 49.77: H. 6.40: 
N. 17.15: S. 13.14. C,,H,,N&S quirec C. 49.77; H. 6.27: N. 
17.41: S. 13.29%). MS m/c (96 of base peak): 24I(I)M’. l9!QO). 
l4l(ll). l33w. 77(53). 73w). S!w). 57(l5,. Sl(20). 44(lOO). 
IR(KBr. cm-‘): 1600s brad. 

N’-Mdh~-N’.Nz-dim~l~~ cmethylph4ny- 
rdphonyhidt (1J). Prqmtion from trimetltylby&uioe 
(0.05 d) ud pCH,C&NCHOEt (O.OSmolj- u&au 
to lb tlvc l yield of S7%. m.o. 146-M@ from EtDH. 
(Fad-C, X89-: H. 6.63: N, l6.k S. 1268. C,,H,,N&S 
r~pllim: C. 51.74; H. 6.71: N. 16.16: S. I-). MS m/e (% of 
ba.w P&: 2SYl)M’. 21308). lSYl4,. 148(86). 147(66). 91(64). 
7404). 7Y80). 6Y29). 5~16,. 57091. 44(100,. 43(22). 42(2(l). 
IR(KBr. cm-‘): 16tIb. broad. 

N’,N’-JXadhyl-N*-phmy(fonad~ PhHJW- 
ayfimide (IL). N’,N*-DimatbyLN’+eny0y&uinc (0.046 
lnol) vu sbwly d&d drop& to a d’l of Pbsor 
NCHOEt (0.046 mol) in 70 ml dry ether. After rtirripr far 4 
dnys t!E ppt was altered OH. y&Id 65%. q .p. IlblW froal 
f&OH. (FouPd: C. 59.30: H. S.81: N. 13M: S. 10.47. 
C,,HH~N,&!I rupiris: C. k&.H. 5.611: i. i~.&.S,-ioSIP6): 
MS m/e (96 of base peak): 303(4)M*. 199121). 13502). lOS(l4). 
loYl8)). 78(14). 77(100). S9(2l). 51(32). IR(KBr, cm-‘): 1595s. 
bud. ‘H NMR (DM!&&: I 8.63 (I) ad 8.60 (I) (I H. iot&ty 
l/2). 3.13 (a) rad 3.03 (I) (3 H. intensity l/2). 3.37 (s) d 3.22 (s) 
(3 H, intensity l/2). 

N’.N’-DGRI~)~-N’-~~CIJJ-N’-(I-IIU~~~~LLR~~~~~*~) 
fom1dde~ydmzow(2).NJV-Dimethyl-N-pbmytfti~ 
-* j0.m *ad), PIolpesMolpbwytcbbids 
(0.033mDn uld tndwulm (0.066mon wcxa mixed in 7Oml 

flRualoBuultbB C&lE5GwaCidtUl~PLc&&- 
c& ykkf of 2 S%, q .p. W. M!J nde (% of baa p& 
317(53)M+. X4(13), laS5). l(ll), 121(100), 12003). loyll), 
10@7h 10503). 9X18). 91(29).77(45). 6.5(13). IR(CHCl,, em-‘): 
16oL. ‘H NMK (DMSD-& 8 7.79 (1 H. d. 7.7-7.0 (9 H. m). 3.25 
(3 H. r),m (3 ii. s)), ti(3 H. a).‘ .. - . .. 

N’.N’-Din&y&N’-p&hydra&e was pepad andopus 
to trimhylhydruii. ’ yield 75%. m.p. 49-SlYO.45 mmH&” 
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