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The fixed framework of [2.2]para~yclophancs, in which 
the ~~~~y bent aryl rings are held face to fxe at a 

“pseudogeminal” carbons of the other ring. The inter- 

distance of ca 3.1 A, makes them interesting models for 
eruption of the complex NMR results, ~wev~r, requires 

studying ~nsa~~~ electronic ititeractions, e.g. charge 
a cleat assignment of the proton hypefine coupling 

tmasfer.” ~~~a~~es with radical su~~tu~n~ (n&ox- 
constants, which can be achieved by studying deuterated 
derivatives. 

ide,3 verdazyl’) can be used as inbramolecular spin The synthesis of the verdazyls &-!I# is based on the 
probes to sky ~~sa~~~ in~~~~~~ between the 
unpaired spin densities on the C atoms of the ring 

se~e~t~veIy d~ute~ted ~~.~J~ra~y~~op~ne~ k-If as 

bearing the ~di~l subst~~e~t and the ~o~~spo~d~g 
starting materials. These compounds were obtained by 
following the reaction pathway of Brink? In the sub- 
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sequent nitration6 the OMe groups of le and 11 direct the 
entering nitro substituents preferentially into the deu- 
terated aryl moiety. Hydrogenation6 of the nitro com- 
pounds 2&f gave the corresponding amino derivatives 
3c-3f, which were diazotized and coupled with 2.2 - 
dimethylpropanal phenylhydrazone. The resulting for- 
mazans 4a-4I were converted to the corresponding ver- 
dazyls 5a-Sf by the usual procedure.’ Likewise the ver- 
dazyl 6 was obtained, which was prepared for com- 
parison. 

NMR paramagnetic shifts (6,) of organic free radi- 
calsas render directly both the sign and the size of the 
electron-nuclei coupling cbnstants (a& In addition small 
coupling constants below the resolution of ESR can 
frequently be measured. This second advantage makes 
NMR particularly useful for the study of radicals such as 
Sa-51, where a whole series of slightly different small 
coupling constants have to be determined. The NMR 
spectra of SISf are sufficiently resolved (Fii. 1) and 
exhibit resonance lines for all aliphatic and aromatic 
protons (D), except for those whose signals are obscured 
by the intense resonance of the solvent di-t-butyl 
r&oxide (DBNO)” or are too much broadened to be 
clearly observed. This concerns the CH2 protons of the 
verdazyl ring. Their signals are often additionally 
broadened due to the ring inversion occurring in the 
verdazyl ring.” The resonance lines were assigned by 
comparison of the individual spectra of !!a-St and by 
analogy with NMR data obtained previously for ver- 
dazyls,” The values of the paramagnetic shifts and the 
resulting coupling constants are listed in Table 1. 

The D NMR spectrum of 5b identifies the signals of 
the N-phenyl protons (2’-6’) in 5~. The coupling con- 
stants of these protons as well as that of the t-Bu protons 
agree well with corresponding data of the reference 
verdazyl 6 (Table 1). The NMR signals of 5-H, 7-H and 
8-H are likewise assigned by comparing the spectra of 
Sa, Sh and Se. 5-H and 7-H appear as one signal at high 

s,s-0, 

t : 4 
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field; 8-H is observed at low field (Sb,Sc). The coupling 
constants of these protons have nearly the same sizes as 
the corresponding ones of the N-phenyl ring (2’,4’J’) 
indicating that there are only small deviations in the 
spatial arrangement of the N-subs&tents towards the 
verdazyl system. Therefore the degree of distortion 
about the N-phenyl bond and the N - [2.2]paracyclo- 
phan - 4 - yl bond in Sa can be assumed to be almost the 
same. This differs from the situation in the reference 
verdazyl 6, where significantly smaller vahes of a&H, 
a+,.# and a%,.# with respect to aZ_H, &_H and aY_H indicate 
a considerably higher degree of distortion about the 
N-xylyl bond than about the N-phenyl bond. This view is 
supported by the hypsochromic shift of the first ab 
sorption max of 6 (641 nm) with respect to that of 5s 
(664 nm). 

The D NMR spectra of !% and SC demonstrate that all 
further coupling constants > [O.OS( G represent methylene 
protons of the aryl ring bearing the verdazyl subs&rent. 
In accordance with the reference verdazyl 6 and 
confirmed by St the positive coupling constants are 
assigned to 2,2-Hi (fl to positive bc) and the coupling 
constants to 9,9-H? (B to negative p6c). The 2,2-Hz 
coupling constants are remarkably different. We ten- 
tatively attribute the larger splitting of 0.75 G to the anti 
2-H with respect to the verdazyl group, for which spin 
polarisation, hyperconjugation (w) and homohypercon- 
jugation13*‘4 (the verdazyl ring is twisted out (-25”) of 
the aryl plane for steric reasons) reinforce each other. A 
further argument for this assignment is the dependence 
of the larger 2-H coupling constant on the distortion 
angle about the N-phenyl bond. Biverdazyls with a [2.2]- 
paracyclophanylene bridge show an increase of this 
coupling constant with rising distortion angle.” 

Most interesting are the paramagnetic shifts of the 
protons in the attached 1,4-xylene system. The D NMR 
spectra of Se and 5d clearly reveal the positions of the 
corresponding NMR signals (D-1,10,12,13,15,16). As a 

C6D6 2: 6’- D2 

r 

r 5-H 

Fig. 1. D and H NMR spectrum of SC in di - t - butyl &oxide (DBNO). 
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Table 1. H and D pmunagnetic shifts S, = (Hd -HP)/= and coupl@ constants a,, and aD of Sa-9 and 6 at 300 K 

f(CY& 

5a 6 

Solvent Assignment 6 IPPrnl aDIG a,,IGl 
b 
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5.7~H2 
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CIcH3)3 

2',6'-82 

3',5'-H2 

4'-H 
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41.2 0.56 
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28.0 0.38 
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56.3 
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-9.0 
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0.19 
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0.56 

-0.12 
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0.12 

-0.158 -1.03 

0.060 0.39 

-0.170 -1.11 

-0.154 -1.00 

0.087 0.56 

0.005 0.04 

-0.005 -0.03 

0.005 0.03 

0.001 0.01 

-0.004 -0.02 

0.114 0.74 

0.028 0.18 

-0.018 -0.12 

-0.012 -0.08 
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-74.3 -1.00 

9.6 0.13 
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Table 1. (GA) 

5r 6 

Solvent Assignment 6 [ppml aDlG1 aHLGIb 

8-H 34.1 0.46 

9,9-D2 -16.3 -0.034 -0.22 

-4.2 -0.009 -0.06 

C(CH3)3 8.2 0.11 

2',6'-D2 -72.0 -0.150 -0.97 

3',5'-D2 26.6 0.055 0.36 

II-D -78.3 -0.163 -1.06 

5f DEN0 2,2-D2 53.3 0,111 0.72 = 

20.0 0.042 0.27 

6 DBNO C(CH3) 3 9.2 0.12 = 

2'CH3 35.8 0.48 

3-H 16.5 0.22 

4-H -48.5 -0.65 

5'CH3 -13.7 -0.18 

6-H -43.7 -0.58 

2',6'-Ii2 -82.1 -1.10 

3',5'-H2 30.5 0.41 

41-H -87.0 -1.16 

a Shift relative to the corresponding H(D) reeonance in the parent 

[2.2]paracyclophane. b Partly calculated from aD; aH = 6.51 aD. 

c These resonances could not be resolved or definitely assigned. 

result only small (<I31 ppm) paramagnetic shifts are 
observed. The sizes of these shifts have a considerable 
relative experimental error, since the positions of the 
diamagnetic reference signals (multiplets not resolved) 
can only be measured to within 11 ppm. 

The detailed NMR study of 5a and its derivatives 5b-5f 
yields an almost complete assignment of all paramagnetic 
shifts. The analysis of the experimental data reveals no 
substantial transannular interaction of the unpaired elec- 
tron delocalised in the aryl ring bearing the verdazyl 
substituent with protons of the attached l,dxylene part. 
There is also no substantial direct interaction between 
15-H and the pseudogeminally fixed nitrogen of the ver- 
dazyl substituent. The small coupling constants of the 
protons (1,10,12,13,15,16<~O(mG) in the attached 1,4- 
xylene system probably arise from weak long range 
interactions. 

-AL 
NMR of Wf and C: The magnitude of the paramagnctic shift 

6, is related to the hyper6ne coupling constant al by 8, = 
(Hd - Ii,)/& = aigsyJ4kTyi, which can be written as ai = Cim,. 
CH(300 K) = 1.35 x IV2 G/ppm; C&O0 K) = 2.08 x IO-’ Glppm. 
Nuclei with liis shifted to low field have positive coupling 
constants, those with lines shifted to high field positive ones. 

H NMR spectra were measured using the broad line technique 
(Bruker Spectrospin HX-90 MHz. 30 Hz modulation, phase scn- 
sitive detection). Each spectrum was recorded several times with 
linear field sweep and checked by 2kHz control distances. D 

NMR spectra were recorded with a Bruktr Spectrospin HX- 
360 MHz instrument. 

H NMR spectra of the diamagnetic compounds were run on 
Bruker Spectrospin WP 80 or HX-360 MHz. Mass spectra were 
obtained with a UU Pont 21-W spectrometer. 

1,4 - Bi.s(ch&mathyl) - [D,) - benzene was prepared from 
[Db] - benzene, formaldehyde and HCI as described in the lit- 
erature for the undeuterated compound,16 m.p. 99-100”. H NMR 
(80 MHz, CDCl>): S = 4.54 (s, CHJ. 

I,4 - Bis(hydmxy - [I&] - me~hyl)bcnzmc. The soln of dimethyl 
terephthalate (97 8) in THF (1 I.) was slowly added (- 1 hr) to the 
stirred suspension of LiAID, (25 g) in THF (500 ml). Then the 
mixture was heated under retIux for 1 hr. After addition oi 
EtOAc (2Oml) and 2 N H$O, (- 100ml) at room temp ti 
mixture was filtered and the residue washed with THF. The 
combined filtrates were evaporated. Crystallisatiun of the residue 
from water yielded colorless needles (59g, 71%), m.p. 112-113 
(undeuterated compound m.p. 113-I 14”). H NMR (8OMHz 
WC&): 6 = 1.58 (s, 2H. OH), 7.29 (d, J = 10 Hz, 4 H aromatic] 

1A - Bis(hydroxy - [DJ - methyl) - 2 - methuxybmzenc 
Dimethyl 2 - mcthoxyterephthalate (56g) in THF (HX)ml: 
LiiID, (12 g) in THF (Un, ml) were treated as described above 
Crystallisation of the residue from Et0Aclhexan.e yielded co101 
less crystals (27 g, 63%). m.p. 83-W. H NMR (80 MHz, CD& 
6 =2.11 (s. 2H, OH), 3.81 (s, 3 H, 0CH3), 6.8-7.3 (m. 31 
aromatic). (Found: C, 62.80; H + D. 9.43, C&D,O, requires: ( 
62.77; H + D, 9.36%). 

Methyl 4 - hydroxymefhyl - 3 - methoxybmzoate. LiAlf 
(0.6Og) was added to the soln of dimethyl 2 - methoxyterep 
thalate (5.6 g) in diethyl ether (Zoo ml) and the mixture stirred 
room temp for 3 hr. After addition of 2N I&SO, (-5 ml) 11 
mixture was filtered, the filtrate washed with water and dti 
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(MgSO,). After evaporation of the solvent, the residue was 
chromatographed on silica gel, using CHICll as eluent, to yield 
colorless needles (2.1 g, 43%) from MeOH. m.p. 9!LlW. H NMR 
(360 MHz, CDCl,): 8 = 2.36 @r. s, 1 H. OH), 3.90 (s, 3 H, OCH,), 
3.91 (s, 3 H, OCHs), 4.71 (s, 2 H, CH2), 7.37 (d, JJ~ = 7.9 Hz, 4-H), 
7.52 (d, J, = 1.4 Hz, 2-H), 7.63 (q, 6H). 

Methyl 4 - acetoxymethyl - 3 - methoxybnzoate. The mixture 
of methyl 4 - hydroxymethyl - 3 - methoxybenxoate (log) in 
AqO (25 ml) was refhured for 2min. After hydrolysis of the 
remaining AqO with ice water tlm product was collected. Crys- 
tallisation from MeOH yielded colorless needles (7.5 g, 62%). 
m.p. 59-60”. H NMR (36OMHz, CDCI,): S = 2.13 (s, 3 H, CCH3, 
3.89 (s, 3 H, OCHs), 3.91 (s, 3 H, OCHs), 5.19 (s, 2 H, CH3,7.37 
(d, Js* = 7.9 Hz, S-H), 7.54 (d. Jzb = 1.4 Hz, 2-H), 7.64 (q. 6-H). 
(Found: C, 60.33; H, 6.17. CllHllOS requires: C, 60.50; H, 
5.92%). 

1 - Hydmxymethyl - 4 - hydmxy - [D2] - methyl - 2 - methoxy- 
benzene. Methyl 4 - acetoxymetbyl - 3 - methoxybenzoate (7.1 g) 
in THF (100 ml), LiilD, (1.7 g) in THF (108 ml) were treated as 
descrii for I,4 - bis(ltydroxy - [DJ - methyl)benzeue. The 
residue yielded from EtOAc/hexane colorless crystals (2.98, 
57%), m.p. 83-84”. MS: m/e = 170 (M’). H NMR (88MHz. 
CD&): 6 =2.25 (s, 2H, OH), 3.84 (s, 3 H, OCHJ), 4.65 (s, 2H, 
CHJ, 6.8-7.4 (m, 3 H aromatic). 

I,4 - Bis(chfom - [DJ - methyf)benzene. SOClz (70ml) was 
slowly added to the stirred soln of I,4 - bis(hydroxy - [& - 
methyljbenxeac (5Og) in CHsC12 (38Oml). After stirring for 1 hr 
the soln was treated with water and the separated organic phase 
evaporated. The residue yielded colorless prisms (48g, 79%) 
from cyclohexane, m.p. 100-101” (undeuterated compound, m.p. 
lthY’).‘6 H NMR (80 MHz, CDCl& 6 = 7.39 (s. H aromatic). 

1.4 - Bis(cMm - IDL] - methyl) - 2 - methoxybenzene. 1,4 - 
Bis(bydroxy - fDJ - methyl) - 2 - methoxybenxene (26g) in 
CH$l~ (200ml) and SOCI, (30ml) were treated as described 
above. The residue was distilled. The fraction, b.p. 144- 
146’/1b2Torr, crystallixed (lRg, 57%). m.p. 62-W. H NMR 
(80 MHz. CDQ): 6 = 3.87 (s, 3H, OCH& 6.8-7.4 (m, 3H 
aromatic). (Found: C, 51.56; H+D, 6.56. &H&D,0 requires: 
C, 51.69; H +D, 6.74%). 

1 - Chloromethyl - 4 - chlom - [I&] - methyl - 2 - nwthoxy- 
benzene. 1 - Hydroxymethyl - 4 - hydroxy - [DJ - methyl - 2 - 
methoxybenxene (5 g) in CHxCII (100 ml) and SOQ (6 ml) were 
treated as descrii above, to yield colorless crystals (3.4g, 
56%), 0r.p. 63-64’. H NMR (8OMHz, CDCls): S = 3.87 (s, 3 H. 
0CH3), 4.63 (s, 2 H, CHI), 6.8-7.4 (m, 3 H aromatic). 

5 - Methoxy - 2,11 - dtihio[3,3,10,10 - D,] [3.3] pamcyclo- 
phune. Solutions: (a) I,4 - Bis(chlor0 - m] - methyl) - 2 - 
methoxybenzene (835g) in benzene (500 ml); (b) I,4 - 
bis(mercaptomethy1)benxene’ (7.1 g) in EtOH (50 ml); (c) KOH 
(4.7g) in EtOH (5OOml). These solns were added dropwise 
simultaneously and equally within 6hr to boiling EtOH (31.), 
which was vigorously stirred. 

After the addition heating under reflux was continued for 1 hr. 
Evaporation of the mixture gave a colorless residue, which was 
extracted (twice) with boiling toluene. This soln was again 
evaporated and the residue purified by chromatography on A&O, 
(Brockmann), using toluene as eluent, to yield colourless prisms 
(6.3 g, 51%) from EtOH, m.p. 140-141”. MS: m/e = 306 (M’). 
(Found: C, 66.95; H+D, 7.16. C,,H,,D,O& requires C, 66.62; 
H + D, 7.23%). 

6 - Methoxy - 2,11 - dithia - 13.3 - DJ [3.3] pamcyclophane. 
The solutions: (a) 1 - Chloromethyl - 4 - chloro - m - methyl - 2 
- mcthoxybenzene (4.15 g) in benzene (5OOml); (b) I,4 - 
bis(mercaptometbyl)benxene’ (3.6 g) in EtOH (500 ml); (c) KOH 
(2.4g) in EtOH (Hx) ml); and EtOH (2 I.) were treated as above. 
Colorless prisms (4.Og, 66%) from EtOH. m.p. 139-140”. MS: 
m/e = 304 (M’). 

[4,5,7.8.12.13,15,16 - 41 [2.2] Pamcyclophane (1~). lc was 
prepared from 1,4 - bis(chloromethy1) - HI,] - benzene as des- 
criid in the lit.’ for the undeuterated compound: m.p. 286287”. 
MS: m/e = 216 (M’). H NMR (80 MHz, CD&): S = 3.88 (s, 
CH& 

[1.12,3,9,9,10,10 - 41 [2.2] Pamcyclophane (la). This was 
prepared from I,4 - bis(chloro - [I&] - methyl)benxene as above:’ 

m.p. 285-W. MS: de = 216 (M’). H NMR (80 Hz, CDQ): 
6 = 6.46 (s, H aromatic). 

4 - Methoxy[2,2,9,9 - D,] [2.2] pumcyclophane (le). The 
stirred soln of 5 - methuxy - 2,11 - dithia - [3,3,10,10 - 4] [3.31 
paracyclophane (4g) in trimethyl phosphite (1.5 1.) was pbo- 
tolyxed in the Rayonet reactor 85 (300 mu) for 6 hr. the progress 
of tbe photolysis being checked by UC. The soln was evaporated. 
Crystalhsation of the residue from EtOH yielded colourless 
crystals (2.6g, 82%), m.p. 113-115” (undeuterated compound, 
m.p. 116-I IP).” MS: m/e = 242 (M+). 

5 - Mrfhoxy[2,2 - 41 [2.2] pamcyc/ophane (IO. 6 - Methoxy 
- 2,11 - dithia - [3$ - DJ 13.31 paracyclophane (40) in trimethyl 
phosphite (1.5 I.) was treated as above to yield colorless crystals 
(2.4g, 76%), m.p. 113-114” (undeuterated compound, m.p. 116 
1 IP).” MS: mle = 240 (M’). 

4 - Nits - [5,7,8,12,13,15,t6 - I$] [24 pamcyclophane (Ze), 
m.p. 154-lSS“,MS: m/e =26O(M’),and4- nitrw -[1.1,2,2,9~9,10,10 
- DJ 12.21 pamcyciophane (2d), m.p. 155-W, MS: m/c = 261 
(M’), were prepared from the corresponding cyclophanes lc and 
Id as described in the lit! for the undeuterated compound, m.p. 
155.5-156.5”. 

7 - Methoxy - 4 - nits - [2,2,9,9 - D,] [2.2] pumcycfophane 
(2e). Cone HNO, (1.5 ml) was added to the soln of le (2.6 g) in 
AcOH (25ml). After stirring at room temp for 1 hr, the mixture 
was partitioned between benzene and water, the benzene layer 
washed 3 times with water, dried (MgSO& and tbe solvent 
evaporated. The residue was cbromatographed on silica gel, 
using CHzCll as eluent, to yield yellow prisms (880 mg. 26%) 
from ethanol, m.p. 170-171”. MS: mls = 287 (M+). (Found: C, 
70.82; Ht D, 7.66; N, 5.12. C,7H,3D,NOl rcquircs: C, 71.06; 
H t D, 7.36; N. 4.87%). 

7 - hfethoxy - 4 - nits - [2,2 - DJ [2.21 pomcyclophne Of). 
This was prepared from If as described above; m.p. 170-171”. 
MS: mle = 285 (M+). 

4 - Amino - [5,7,8,12,13,15.16 - 41 [2.2] pomcyclophone (3c), 
m.p. 242-244”, MS: 230(W). and 4 -amino - [1,12,29,9.10.10- 41 
[2.2] pamcyclophane (3d). m.p. 243-244’. MS: m/e = 231 (M’), 
were prepared from the corresponding nitro compounds ?c and 
2d as described in the lit! for the undeuterated compound, m.p. 
239-241.5”. 

4 - Amino - 7 - methoxy - [2,2,99 - D,] 12.21 paracyclophane 
(3e). 2e (1.8 g) in EtOAc (50 ml) was hydrogenated (- 3 HJ in the 
presence of Raney Ni (1 g). The catalyst was collected, and the 
filtrate evaporated. The residue yielded colourless plates (1.2 g, 
74%) from EtOH. m.p. 165-W. MS: m/e = 257 (M+). 

4 - Amino - 7 - methoxy - (22 - 41 [2.2] pomcyciophanc (3f). 
F: 7 prcru$)from 2i as described above, m.p. 164-165”, 

+ 

3’ - r’r Butyl -’ 1 - ([2.2Jpamcyclophan - 4 - yl) - 5 - 
phenylfonnazan (40). The mixture of 4 - amino - [2.2] para- 
cyclophane’ (2 g) in dimethylformamide (25 ml) t Hz0 (2.5 ml) t 
cone HCI (2.5 ml) was cooled to 0” and kept at this temp while 
the soln of NaNOz (62Omg) in Hz0 (lOm1) was added dropwise 
under sting. A soln of phenylhydrazine (2.1 g) and 2,2 - 
dimethylpropanal (1.7 g) in MeOH (20 ml) was heated to the b.p. 
After addition of NaOAc (log) this mixture was cooled and kept 
at 0” while the diazonium salt soln was added in small portions 
with stirring. Stirring was continued for 1 hr, then the product 
was separated by adding water to the mixture. The collected 
product was dissolved in DMF (20 ml)+ methanolic KOH 
(saturated, 1 ml); rearrangement. 15min later the product was 
precipitated by adding water, collected and purified by chromato- 
graphy on A120, (Brockmann), using cyclohexanelbenzene 2: 1 
as eluent, to yield redbrown crystals (2.3g. 63%) from 
EtOAclMeOH, m.p. 168-169” (dec). (Found: C, 78.71; H, 7.51; N, 
13.58. &H&I, requires: C, 78.99; H, 7.37; N, 13.65%). 

3 - t - Butyl - 1 - ([2.2] pumcyclophan - 4 - y/) - 5 - [D,] - 
phenylformozan (4). This was prepared as described above 
using P31 - phenylhydraxiue,” m.p. 16169” (dec). (Found: C. 
78.29; H t D, 8.65; N, 13.25. CnHBDsN, requires: C, 78.03; 
H + D, 8.49; N, 13.48%). 

3 - f - Butyl - 1 - ([5,7,8.12.13.15.16 - &] [2.2] pamcyclophan 
- 4 - yl) - 5 - phenylformuzun (4c). This was prepared from 3e as 
described for Ir; m.p. 165-163 (dec). 
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3 - t - Bury/ - 1 - ([1,12L&9,10,10 - 4] (2.2) pomcyclophan 
- 4 - yr) - 5 - phenylformazan (4d). This was prtpartd from 3d as 
dcscrii for 4r; m.p. 166-168” (dec). 

3 - t - Bury1 - 1 - (7 - merbxy[2,2,9,9 - D,] (2.21 pomcyclo- 
phan - 4 - yf) - 5 - [Ds] - phaylformozun (4e). This was prepartd 
from 3e and [DJ - pknylhydrazine” as descrii for 4a; red- 
brown plates (42%), m.p. 141-142” (dtc). (Found: C, 74.77: H t 
D, 9.36; N, 12.29. C&i&N,0 requires: C, 74.79; H+D, 9.19; 
N, 12.46%). 

3 - I - Bufyl - 1 - (7 - m&xy[23 - DJ (2.21 pamcyclophar - 
4 - yr) - 5 - phcnylfomuuan (4f). This was prepared from 3f as 
described for 4a; m.p. M-142” (dcc). 

3 - f - Butyi - 1 - ([2.2] pamcyclophan - 4 - yi) - 5 - 
phenylucnlazyl (Sr). C (1.8 g) + KHSOI (2 g) t paraformaldehyde 
(500 mg) in DMF (50 ml) were stirred for 24 hr. The mixture was 
iiltertd, the titratt cooled to 0”. 40% aqueous formaldehyde 
(5 ml) was added, and then dropwise 2 N NoOH until the colour 
of the mixture changed to green. Tk mixture was partitioned 
between knzene and water, the knz.ene layer washed 3 times 
with water, dried (MeSO,) and tk solvent evaporated. Tk 
residue was chromatographed on A&O, (Brockmann), using 
kn.zem as eiucnt, 10 yield green needles (1.3g, 7096) from 
EtOAc/hcxanc, m.p. 119-120” (dec). Microhydrogenation: Sa 
(9.75 mg) t 5% Pd/BaSO, (20 mg) in DMF (2 ml); 0.49 moles H2 
after 60 min (end value). UV (dioxanc): A- (log c) = 664 (3.72), 
380 s (3.78), 329 (4.08), 272 s (3.85). 22Q s nm (4.37). (Found: C, 
79.12; H, 7.66; N, 12.97. CaH,,N, requires: C, 79.40; H, 7.38; N, 
13.23%). 

3 - t - BUyi - 1 - ([2.2] pamcyclophan - 4 - y0 - 5 - ID31 - 
phenylrrcrduzyl (5b). This was prepared from 4b as dtscrii 
above; m.p. 120-121” (dec). (Found: C. 78.29; H t D, 8.65; N, 
13.25. &J&DIN4 requires: C, 78.46; H t D, 8.46; N, 13.07%). 

3 - t - BIltyl - 1 - ([5,7,8,12,13,15,16 - D,] [23] pamcycfopban 
- 4 - yl) - 5 - phmylt&azyl (5~). This was prtpartd from 4t as 
described above; m.p. 120-121” (dec). 

3 - 1 - Bufy! - 1 - ([l,U2,9,9,10,10 - 4] t2.2) pomcyclophan 
- 4 - yr) - 5 - pherylverdazyl (Sd). This was prepared from Id as 
dcsaii above; m.p. 122-123” (de@. 

3 - t - Entyl - 1 - (7 - meth.oxy[2.2,99 - DJ (2.21 pamcyclo- 
phon - 4 - yf) - 5 - lDs] - phenyloerdazyl (Se). This was prepared 
from 4t as dtscrii above. From ligroin green plates, m.p. 
138-13Y (dtc). (Found: C, 75.41; H+D, 9.10; N, 11.90. 
C&DpN,O requires: C, 75.28; HtD, 9.15; N, 12.11%). 

3 - t - Butyl - 1 - (7 - mdhoxy(2J - DJ [2.2] pamcyc~ophan - 
4 - yl) - 5 - phe~ylocrdazyl (St). This was prepared from 4t as 
descrii above; m.p. 137-139” @cc). 

3 - f - htyl - 1 - (23 - dimethyiphenyl) - 5 - phenylformazun. 
25 - Xylidine (2.4 g) in Hz0 (5 ml) t cone HCI (5 ml): NaN& 
(1.4 g) in Hz0 (10 ml); phenylhydrazine (2.1 g) t 2.2 - dimtthyl- 

propanal (1.7 g) in MtGH (20 ml); NaOAc (5 g) t DMF (25 ml) 
were reacted as descrii for C to yield brown crystals (2Ag, 
3%) from EtOH, m.p. 109-110’ (dec). (pound: C, 73.75: H, 7.98; 
N, 17.92. C,&N,rtquirts: C, 73.99; H, 7.84; N, 18.17%). 

3 - f - Betyl - 1. (2,5 - dbnethylphmyl) - 5 - phenylverdazyl(6). 
3 - t - Butyl - I - (2$ - dimtthylphtnyl) - 5 - phtnylformazan (2 g) 
in DMF (50 ml) t paraformahiehydt (0.5 9) t KIiS04 (2 g) were 
treated as descrii for SI. From ligrom blue crystals (l.lg, 
53%), m.p. 6162” (de@. UV (dioxane): A, (log t) = 641 (3.71), 
375 s (3.66), 372 (4.13), 280 (4&l), 243 run (4.11). (Fouad: c, 74.77; 
H, 8.09; N, 17.44. &J&N, requires: C, 74.73: H, 7.84; N, 
17.43%). 
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