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INERT FREE RADICALS AS SPIN LABELS. I. REACTIONS
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Some nitroxide radicals, in spite of their sensitivity, have extensively and
successfully been used as spin labels for structural elucidation in Organic Che-
mistry and Biochemistry,1 including synthetic polymers, haemoglobin, RNA, ADP,
ATP, and membraenes. With the discovery of the Inert Free Radicals,2 which with-
stand extremely aggressive chemical species and high temperatures, the possibi-
lity of synthesizing "inert" spin labels was opened.

Perchlorotriphenylcarboniumhexachloroantimonate3 (I) reacts immediately with
ammonia in CH2012 at room temperature to give NH-tetradecachlorofuchgonimine
(II; 85%). II includes hexane of crystallization, as occurs in some other high~
1y chlorinated compounds. II hydrolyses slowly to perchlorofuchsone (III), even
on standing in the air. TIts reduction with SnCl, in ethyl ether (12h; room temp,)
yields 4-aminotetradecachlorotriphenylmethyl radical (IV; 82%), mp 285° (dec.).
epr (02014) g, 2.0027 + 0.0003; singlet with central inflexion; computer simula-
tion: width 0.92, ag 0.63, ay 1.00, a @-1°C) 27.9, a(bridgenead-13c) 11.1,
a(9_-130) 9.8 gauss. Magn, suscept. Xdia -0.470-107°, A -1.5°K, Bohr magnetons
1.73, spins/mole 6.04-1023 (99.7%). IV reverts to II with NaClO in aqueous dio-
xXane,

Condensation of IV with benzyloxycarbonylglycine, activated with Palomo's rea-

gent (80012, DMF),4 (3 4; room temp.) gives N-(benzyloxycarbonylglycyl)-4-amino-

tetradecachlorotriphenylmethyl radical (V; 76%), red needles mp 231-3% (dec.).
epr (dioxane) g 2.0026 + 0.0003; distorted, centrosymmetrical doublet; computer

simulation: width 0.75, ay 1.5, ay 0.42, a(@-1°c) 29.55, a(bridgeheaa~1%c)
12,65, a(g—130) 10.4 gauss. Magn, suscept. Xdia -0.500.10"6, é -3.8%K, Bohr
magnetons 1,76, spins/mole 6.23-1023 (102.7%). V reacts with HBr in dioxane (1 h;
room temp.) yielding the N-glycyl-4~aminotetradecachlorotriphenylmethyl radical
hydrobromide (VI; 100%), red microcrystalline powder dec. 2260, epr (dioxane) g
2.0027 + 0,0003; distorted, centrosymmetrical doublet; computer simulation: width
0.88, ay 1.49, ay 0.44, a(@-1°c) 29.4, a(bridgehead-1°c) 12,6, a(o-*>c) 10.1
gauss. _Magn. suscept. Xdia -0.590-107°, B -0.4°K, Bohr magnetons 1.73, spins/
mole 6.01.10%° (99.3%).
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VI with _lg-,-benzyloxyca;:vb_'enyl-,gfethoxyca.r_b,pnyl-l;—alanine (from ethylchlorofor-
mate and y-benZylochax‘Sﬁﬁii%ﬁ;gﬂlﬁﬁiﬁé)-"‘,.\(4.5'h; '5%—m room temp.) gives a mixtu-

radical (VII; 64%); deep—redvneedles mp 218-21° (dec.), ‘and N-(ethoxycarbonyl-
glxcxl2—i-aminotgtradecachlorotr;’_'Qhenlemethxl radical (VIII; 8%), red needles mp
277-9° (dec.). VII: epr (dioxane} g 2.0027 4+ 0.0003; distorted, centrosymmetri-
cal doublet; computer similation: width 0.75, ag 1.5, ay 0.42, a@-1°) 29.6,
a(bridgehead-10) 12.65, a(o-77C) 10.4 gauss. Magn. suscept. Xg;, -0.470+107°,
4 -0.2°K, Bohr magnetons 1.71, spins/mole 5.92,10°° (97.6%). VIII: epr (dioxane)
g 2.0027 + 0,0003; distorted, centrosymmetrical doublet; computer simulation:

- width 0.75, ay 1.5, ay 0.42, a(X-1C) 29.55, a(bridgenead~c) 12.65, a(o-70)
'10.4 gauss. ,%aﬂ.' suscept. .'Xdi; A—O.'490-1\0-6, g 0.6°k, Bohr magnetons 1.69, spins/
mole ';3.79°102 (95.6%). VII with HBr in dioxane (1lh; room temp.) gives N-(ala-
nylglyeyl)-4-aminotetradecachlorotriphenylmethyl radical hydrobromide (IX; 100%),
red microcrystalline powder dec. 215°, epr (dioxane) g 2,0026 + 0.0003; distor-
ted, centrosymmetrical doublet; computer simulation: width 0.88, ay 1.49, ay 044,
a( -*3¢) 29.4, a(bridgehead-17c) 12.6, a(o-1C) 10.1 gauss. Magn. suscept. X,
-0.545.107%, 4 1.4°K, Bohr magnetons 1.72, spins/mole 5.96-1025 (98.3%).

dia

CL Cl
+ NH SnC1l
2 *
(C401;)5C — (06015)2c=c>=NH ——=% (401, ,00,01,NH,
(1) (11) cic (1v)
(Cbzo)NHCH2COA )
. HBr A + -
(06015)2006014NHCOCH2N'H(Cbzo) ——— (06015)2C06014N'HCOCH2NH3 Br
() (vI)
8ob
(Cbzo )NHCH(CH, Y8oCoC H
3 275
(06015)2006014NHCOCH2NHCOCH(CH3)NH(CbZO) + (06015)ZCC6Cl4NHCOCH2NH00202H5
(vii) HBr (ViIz)
. : +
(06015)2C06014NHCOCH2NHCOCH(CH3)NHS' Br~ A= carboxy-activating substituent
(1x)
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