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Stable hydraryls. I. like diphcnylpicrylhydrazyl (DPPH). 

may be considered as a special class of “push-pull” 
aminyls 2.’ with the strongest neutral donor group R,N. 

This type of stabilization. examined theoretically by 
Dewar in 1952.’ has only rccenrly received increased 
allenlion. and was named by Kalnlrky as “mero- 

slabilizalion”; revicws’6.‘ now have IO consider no1 only 
aromaIic (R = Ar). but also aliphaiic hydrazyls.‘-’ such as 

3: which owes its stability (as opposed IO persistence’.“) 
in solution. only to mcrostabiliration. since its ESR 
spectra clearly show couplings only IO the IWO nilrogcn 

aloms. 

RZN .;, Accoplor Doror-+i- Acceptor 

I 2 

High-resolution ESR spectra of DPPH and of relaIed 
Iriaryl-hydrazyls (with 2.6 or 2.4-diniIrophenyl as 

accep1or)” are 100 complicated for a derailed analysis of 
coupling conslants. Some progress was made by EN- 
COR experiments’* and by theoretical calculaIions of 
spin density in DPPH.” We followed a different ap- 
proach, analyzing ESR spectra of molecules possessing 
fragments of DPPH. e.g. diphcnyl-arenesulphonyl- 
hydrazyls” and picryl-alkoxy-aminyls,” I* in which 
acceptor arenesulphonyl groups introduce no coupling 

‘Correspondence address. InsIituIc of Atomic Physics. P.0.B 
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constants in ESR spectra. and donor alkoxy groups like 
mcthoxy introduce only one coupling conslant. AlIer- 
nalivcly. one may modify the hydrazyl molecule I in 

order IO reduce the number of coupling cons1anIs. 
using cyano.” 2.46lricyanophenyl.‘.‘” 2.4,~Iricar- 

bomeIhoxyphcnyl.‘-” lriRuoromeIhanesulphonyl.‘v or 
arencsulphonyl as acceptor groups and I.l-di-(p-bromo- 

phenyl)-amino” as a donor group. 
These invesIigaIIons. and particularly the ESR \pccIra 

of I.1 - diphcnyl - ! - arenesulphonylhydrazyls.” I.1 - di - 
(p - bromophenyl) - 2 - arencsulphonylhydrazyls” and I - 
cyano 2.2 - diphenylhydrarjl” revealed an unexpected 
feature. the two gcminal aryl groups were magnetically 
non-equivalent. Howc\cr. the ESR spectra were srill 

rela1ivel) line-rich so Iha Ihc simularion of the ESR 

spcclrum. which gives absolu~c credibiliry IO the as- 

signment of ESR hyperfinc coupling constants. was not 
possible. 

The aim of the present investigation was IO further 
simplify the ESR spccrrum up IO Ihc poinr where com- 

parison bcIwecn simulated and experimental ESR spec- 
Ira became possible. WC therefore synthesized a I.I- 
diarylhydradne devoid of protons mefu IO nilrogcn. 
Ihereby suppressing the IWO smallesl coupling consIanIs 

in the corresponding hydraql. 

I.1 - Bis - (3’5’ . di - I - hufylphen~l) - Z - benzene- 
sulphon.vlhydra:ine I I und the corresponding picry/- 
hydrozine I3 

The synthesis is outlined in formulae Ml: 3.5 - di - I - 
butylaniline 7.X was converted into the diarylamine 8. 
and hence into the I.1 - diary1 - ! . bcnrenesulphonyl- 
hydrazinc II using known reactions. 

In the ‘H h’lc(R spectra of 3.5 - di - I - butyl - Iolucne 5 
and 3.S - di I butylanilinc 7. the p-protons appear a~ 
lower field than the o-protons. in 3.S - di . I - huryl- 
benzolc acid 6. or 3.5 di I - hur!lnirrobenzcnr (the 
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i+g. 1. First-derrvative ESK spectrum of radical I2 in hucnc: cxpcrimen~al above. 4mulatcd hclou 

sequence of the experimcnlal ESR spectrum. Thus the 
non-equtvalencc of aryl groups in I.l-diarylhgdra7yh 

with an acceptor group bonded to nitrogen-?, is an cx- 
perimcntally cstahlishcd fact. 

The origins of this non-equivalcncc arc open IO spcu- 
lation. In Fhe crystal, DPPH ha\ geometrically non- 
equivalent pknyl groups (both in angles and in bond 
lengths).” but there may k other factors involved 
(packing, donor-acceptor interactions with solvent 
molecules in the crysFa& However. we are interested in 
permanent interactions which acF in solution. The stm- 
plest interpretation is to postulate an increased bond 
order ktwecn the two niFrogens in hydra?yls (tn 
agreement wirh X-ray data”). leading to restricted ro- 

tation around this bond, and 11~ the appearance of s!n- 
anf~ non-equivalence. The origin of Fhi\ Increased h>nd 

order IS the spin del~~ci~li~ation. manifest in the equal 
a,-hvperfinc coupling constants. This dclocalization is 
kst’descrikd by Linnctt’s tkory.” according to which 
all atoms in hydrazyls 15 (analogously in aminoxyls 161 
have complete octets of electrons with paired spins a 
and /3 if and only if the N-K and N-0 bond\ are 
intermediate ktwccn a single and a double bond, ac- 

cording to formulae 15 and 16. 
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until a sample no longer gave blue coiour on dihnton with cow. 
HCI. The mtxture was filtered OR. and ~hc filtrate *as combined 
wth IWO u-arm cthanohc washings. Water (I!: ml) was added: the 
cr)adc of LI~C acetate which frequently appear in the Rhratc 
ucnt m1o solution and the asym. diarylhydrazinc crystallized It 
uas filtered off, washed with u’atcr and recr~staflrzcd from 
bcwcnc-petroleum cthcr, or from ethanol. II presents IWO 
cr)stalfrnc form\. m.p. I?&’ rtth resol~tfi~ation and then m p. 
14s’ The produc1 recr)-stalltzcd from ethanol presents only the 
lnrtcr m.p Yrcld Its-‘WZ tFound: C. ft2.29: H. IO.%: N. 6.89 
C-H, S2.rcquirc\: C. X? 3X: H. 10 78: Y. 6 84%) The h~drarrnc 
IO is wnsrtivc io wnhpht uhich cotwrts II rapidly tnto a ftmon- 
)cllou compound. ‘H EMK spectrum of 10 in CfXf; 1 8.69 
t36H. s. r.Hu~. 5.81 tW. broad. NH,). 2 89 t6H. narrow multtplct. 
ArHr “C SMR spectrum m CDCI,: 6 31.5 tl!f. r.Bur, 35.0 t4C. 
r.Bur. 113 9 f4 0.t‘). II!.9 t! p.0. 151 s 14 m-Ct. 14X.9 t? uom. 
N-Cl. IK spectrum (KBrr: 711 s. ‘20~. ‘%m. X!I m. b44rs. 
xM)s. W7sm. 895~. 9Osu. 9.30\*. IOIJu. IWu. Il!!w. 
IlMm. 1210s. l?:!i\. 1336~s. 1370~~ l4OOu. 1439\x 15(17x 
IhoC VI. ?Koq s. -2900~ Y-MI ss. 33Wm cm ’ tin CU. rhc last 
band appears al 3434cm ‘. with a *taker band at 33sf1cm ‘r. 

I.! . HIS I!‘.<’ dr . I hrrylphtn~/) . ? htn:tntsul. 

ph~~a~ih~dra:iat. II The abotc as!m. dlar~lh}drazi~ (4.1 R* 
IOmmolr III IOml henrcnc was rcflurcd for IOh wnh O.Rwg 
ItI M ml. 5 mmolt frcshlj distdlcd bentcncsulphon~l chlortdc. 
After 24 h standmg. the dcposncd crystals wrt filtered off and 
rccr! siralhred from bcnrent-pctrolcum ether. or from ethanol. 
Srefd 2 l K. 77?. m p 204°C‘ tfound: C’. ‘4 I!; ff. 9.0?. h’. 4.88; 
S. so8 t’,ll,N,O,S rcquucs C. 7441: H. 881: S. .’ II. S. 

5 WC) ‘Ii SMK spa&l m CIX’I, 7 X.80 t3hH. s, r-Bur. 3 10 
Mt. d. +Ht. 2 93 t?H. I. ~-HI. ? 7s [broad. WI. ?.I-2 7 tsff, m, 
phcn)-l,ff~. I,., I 8 HI IK spectrum tKHrr- !tM w. 619~. 68s m. 
7lOm. 730s. 1s4m. M?\. X8Om. 900%. YIOm. IOIOm. 1030~. 
1042m. fO’!\u. 109x\. 117nvs. fIxXu. l!lOr. 1?!4m. l\i!m. 
I331 s. IWks. 13?0m. IJoou. IQ?*. IJsXs. IJXXm. 16OOcs, 
WtJ 5. 2905 s. ?W vs. 3240 \ s tin WI, the last band appears at 
3?.Ucm ’ unh a ueakcr band at 33!0cm ‘1. 

1.1 I Bir I!‘.!’ . di t bar~~phtn~/l . ! pic~lh~dru:;nt. 13 
The aboxc ;ts!m dtar%lhydraiinc (2.05 p. s mmolr in ‘Oni 
e1hanol ya\ trca1cd urth I O! p I I?.’ mmolr SaHCO. and I 24 p 
15 mmulr pxr)l chlorrde for 2 h a1 50-M:. then rcffuxcd for 
Is mm. Chloroform t!n ml) uas added mto the hot salutton uhtch 
uas then filtcrcd ‘f’ht\ wlution *as washed tuicc with TOmI 
porttons of uaicr. and 1hc chloroform layer was conccntratcd In 
\acuum IO IO ml tirhanol f I ( mlr uas added and the soluuon was 
left ~)~~rni~h! The dcposttcd violet prr\mc wrc filtered off and 
rezr~slallrrcd from ;hloro-cthanol or from bcnccnc-pet. 
r&urn c1her Yield 2.95~. 9tt”r. m p l7W (Found. t’. 6s 7s. 
H. - 3s. 4. 11.13 CuH,.N,O. rcquxcs: C, 65.89. H, f.32. N: 
11 !@?I. .ff StK spectrum cn (‘IX’f; T X 71 tMH. s. r.Buf. 3.04 
t4H. d. o.flr. 2.Y t!H. I. p.Hr. I, ~ I.8 HI. I I.45 tIH. broad, 
m.Hr. 0.8s tlH. broad. m.Hr and -0.20 tiff, s. NH). Prommcnt 
hands tn the IK spectrum tKBrr. 1302s. 1340~. IfQO~s. 1624s. 
?9?r *s. 29% s cm ‘: m (‘Cf. rhc lasf hand appears at 3305 cm ‘. 
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