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Abstract- The reaction of 1.2-bis-(S-tetrazolyl)benene or 

1.2-bis-(S-tetrazoly1)pyrazines with dibronoalkane in the 

presence of triethylamine gave the corresponding symmetric 

and asymmetrlc cyclophanes. The structure of which was 

partially characterized by spectral (infrared, 
1 
H-nmr) 

methods and fully elucidated by single crystal X-ray 

analysis. 

A serias of antihypertensive alkyltetraroles. prepared by the alkylation of 

5-alkyl-or S-aryltetrazoles. was previously reported.'The alkylation of S-substit- 

uted tetrazoles furnishes a mixture of l- and 2-substituted isomers, the ratjo of 

which is dependent on the nature of the S-substituent. 
3 

Although the 2-substituted 

isomer is the predominant one obtaind with S-aryltetrazoles. 
4 

Steric factors can 

also play a role in the ratio of isomers formed. 5 

The preparation of 5-substituted tetrazoles Is reported in the literature. '*' Ye 

$3 
R 

\K!;( 

R 
*OG 

N’ 
+ Br(CHq) 

tN3N 
\H:r 
N=N 

la-e -- 

B 
TEA 

,c-n r 
-2HBr 

2 = (-CH-1 , R=H 

Z=(-N=) , R=H , -CH3 

-&H5 , -C5H,N 

(Isomer A) 3.5.7.9 ---- 

l 
N-N, 

and 11 - 

(isomer 8) 4.6.8 and 10 --- - 

prepared o-bis-tetraroles la-e from the reaction of aromatic o-dinitriles with -- 
ammonlun azide in dimethylformamlde. 

Ye bridged the nitrogens in la-e with alkane chains -- -(CH2)n- to symmetric cyclo- 

phanes (isomer A) 3a-e , 2-1 , 7a-c , s-e and lla-e -- -- - -- and asymmetric cyclophanes 

(isomer kl) 46-e , 6a-b -- -- , e-b and lOa-b by stirring the la-e with Br(CH2),,Br in dt- -- -- 
chloromethane at 40°C for one day,the recovered product separted by column chromato- 

graphy. and the isomers characterized. The results are summarized in lab. 2-10. The 

reactions with 8r(CH2),8r (na3.4) lead to polymer. Ue will report about the results 

of the cyclization with dlbromomethane and dlbromoethane other where. 

* Dedicated to Prof. Or. Edward C. Taylor on the occaston of the 65. birthday. 

3399 



3400 W. RISD and S. Amxz-FETWH 

Ye analyred the compounds 3c and 4c by X-ray analyses and found that molecule 3c - - - 

Is built symnetricaly. On the other side the structure of 4c is asymmetrically 

(fig.l-3). The ' 

- 

H-nmr-spectrum of the symmetrical compound 3c shows only one slgnal - 

for the -CH2- protons positioned alpha to the nitrogen.contributed by four protons. 

The aromatic protons appear as two (2H) absorptions. In contrast, 4c shows in the - 

proton-nmr-spectrum two resonance signals for the alpha-methylene group , each of 

them is caused by two protons, the aromatic protons appear also in more signals. 

figure 1. Syswnetric cyclophane 3c: 
The benzene ring Is planar. So G 
the tetratole rings make angles of 
58.5(2)Oand 38.3(2)cMth the plane 
of the benzene ring. The molecular 
packing shows no lnternwlecular 
distances shorter than the SIM of 
the van der Uaals radii of the 
atoms. 

figure 2. In the crystal two molecules of asynsnetrlc 
cyclophane 4c and two water molecules , which are 
located beti%en. are held together by intermolecular 
hydrogen bondings. The structure contains centero- 
sywwtric dimers by hydrogen bond formation. 

figure 3. Asymnetric cyclophane 4c: 
The molecule contafns three plaSjr 
parts: the benzene ring and the tuo 
tetrazole rings.fhe tetrarole rings 
make angles of 7.70 and 85.60 with 
the plane of the benzene ring. 

Comparison of the ' H-nmr-spectra allows structure assignment of the other 

isolated compounds.On account of this spectroscop(ca1 ressenblance we postulate 

the structures given in the formula scheme. 

Crystal Data of compound 3c: formula Cl5 Ml8 N8. mol weight: 310.36.crystal color: 

colorless transparent, crystal dimenslons: 0.33x0.3510.73 mm3,crystal system ortho- 

rhombic, space group: Pc21n. space group number: 33. a: 8.4312(7)8 , b: 12.1496(7). 

c: 15.4006(g). 

6.6 cm-l 

v: 1577.6(3)R3.z: 4 , Dcalc: 1.307 g/cm3, linear absorption coeff. : 
, radiation: Cu-KO , scan mode: ,,,, scan range: quadrant , (2g)max: 12oO. 

number of Independent reflections: 1230. reflections used wtth be(l): 1229. number 

of vdridb!eS: 208, R(f): 0.043. *R(f): 0.046. 

Crystdl Ddtd of compound 4c: formula Cl5 Ii18 N8,H20, a01 weight: 328.38, crystal 

color: colorless trdnspdrent. crystal dicensions: 0.05x0.20X0.65 mm',crystal system 

orthorhombic. space group: Pbca.spdce group number: 61. d: 6.g845(6)#. b: 20.487(2) 

c: 22.586(l) . v: 3231.8(8)1 , I: 8 , Dcdlc: 1.349 g/cm3 , linear dbsorption coeff. 
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7.17 cm-l , radiation: Cu-Ko , scan node:w , scan range: (ZB)mex: 110’ , number of 

independent reflections: 2022. reflectton used with 1% (I): 1829. number of variables: 

271. R(F): 0.081. wR(F):0.082. 

fable of Positional Parameters and Their Estimated Standard Deviations of 3~ : 
.-- 

Atom 

Nl 

Nt 

N3 

N4 

I(5 

N6 

N7 

N8 

Cl 

c2 

c3 

Cl 

CS 

C6 

C? 

C0 

c9 

Cl0 

Cl1 

Cl2 

X 

0.2001(5) 

-0.0090(5) 

0.0531(5) 

0.2360(S) 

-0.0509(6) 

0.1311(S) 

0.0725(5) 

-0.0805(5) 

0.1094(5) 

0.0316(6) 

0.0927(S) 

0.1141(6) 

0.0844(7) 

0.@359(6) 

0.0183(6) 

0.0477(S) 

0.1453(7) 

0.1639(6) 

0.0099(6) 

0.0291(r) 

Y 2 

0.5144 ll.5458(3) 

0.4990(4) 0.6325(2) 

0.5450(3) 0.5627(2) 

0.4442(4) 0.6087(3) 

0.5414(4) 0.9151(3) 

0.5817(4) 0.8213(2) 

0.6665(4) 0.8669(2) 

0.5361(4) 0.9008(3) 

0.4353(4) 0 6602 3) 

0.5020(S) 0 0437 3) 

0.3577(4) 0 7324 3) 

0.2445(4) 0 7122 3) 

0.1649(S) 0 7741 3) 

0.1940(S) 0 8549 4) 

0.3055(S) 0.8779(3) 

0.3860(a) 0.8149(3) 

0.7779(5) 0.8677(4) 

0.8214(4) 0.7757(4) 

0.8476(S) 0.7317(3) 

0.8885(4) 0.6394(4) 

Atom X Y 2 

Cl4 -0.0766(6) 0.7266(4) O.S525(3) 

Cl5 -0.0358(6) 0.6199(4) 0.5052(3) 

H4 0.1480 0.2251 0.6535 

HS 0.1016 0.0853 0.7573 

Mb 0.0165 0.1354 0.8993 

HI -0.0179 0.3294 0.9381 

H91 0.2537 0.7741 0.8973 

H92 0.0825 0.8304 0.9033 

HI01 0.2208 0.7656 0 7397 

HlO2 0.2313 0.8894 0 7747 

Ii111 -0.0462 0.9045 0 7658 

H112 -0.0560 0.7810 0 7300 

Hl21 0.1125 0.9452 0 6382 

HI22 -0.0725 0.9256 0 6213 

H131 0.1531 0.7531 0 5946 

H132 0.1028 0.8339 0 5173 

H141 -0.1495 0.7691 0 5165 

H142 -0.1258 0.7079 0 6076 

HlSl -0.1351 0.5824 0 4861 

HlS2 0.0276 0.6348 0 4523 

Table of Positional Parameters and Their Estimated Standard Deviations of 4c : 

Atom 

Nl 

N2 

N3 

N4 

NS 

N6 

N7 

NE 

Cl 

c2 

c3 

c4 

CS 

Cd 

c7 

C8 

c9 

Cl0 

Cl1 

Cl2 

Cl3 

Cl4 

X Y 
0.8589(7) 0.1466 

0.8360(7) 0.2037 

0.8770(8) 0.2024 

0.9268( 7) 0.1417 

1.0522( 7) 0.0667 

0.9629(E) 0.0843 

0.7883(g) 0.0643 

0.7638(E) 0.0344 

0.9172(7) 0.1088 

0.9324(E) 0.0365 

0.9662(7) 0.0400 

1.0016(8) 0.0053 

1.0435(E) -0.0601 

1.0523(9) -0.0933 

1.0199(9) -0.0591 

0.9755( 7) 0.0066 

1.2613(g) 0.0827 

1.2926(9) 0.1502 

1.2360(g) 0.2044 

1.2380(l) 0.2722 

1.1100(1) 0.2841 

0.8890( 1) 0.2749 

.? 
2) 0.1689(2) 

3) 0.1960(2) 

3) 0.2529(2) 

3) 0.2648(t) 

3) 0.0615(2) 

3) 0.0110(2) 

3) 0.0177(2) 

3) 0.0707(Z) 

3) 0.2132(2) 

3) 0.0982(3) 

3) 0.2087(2) 

3) 0.2611(3) 

3) 0.2602(3) 

3) 0.2071(3) 

3) 0.1551(3) 

3) 0.1553(Z) 

4) 0.0686(3) 

4) 0.0906(3) 

4) 0.0479(3) 

4) 0.0736(4) 

4) 0.1260(3) 

4) 0.11210) 

Atom 

Cl5 

01 

H4 

H5 

H6 

H7 

H91 

H92 

HlOl 

n102 

Hlll 

H112 

H121 

H122 

H131 

H132 

H141 

H142 

HlSl 

Ml52 

HO1 

HO2 

X 

0.7740 ( 1) 
0.5072 ( 9) 
0.9880 ( 8) 
1.0540 ( 9) 
1.0740 ( 9) 
1.0260 ( 9) 
1.3130 1 9) 
1.3090 ( 9) 
1.4170 ( 9) 
1.2310 ( 9) 
1.1100 ( 1) 
1.3200(l) 

1.2100(l) 

1.3600(l) 

1.1000(1) 

1.1700(l) 

0.8570(9) 

0.8400( 1) 

0.8170(9) 

0.6500(9) 

0.4160 

0.6250 

Y 2 

0.2629(Q) 0.1666(3) 

0.4310(4) 0.4154(3) 

0.0290(3) 0.2980(2) 

-0.0890(3) 0.3020(2) 

-0.1490(3) 0.7060(3) 

-0.0860(3) 0.1220(2) 

0.0840(3) 0.0220( 3) 

0.0480(3) 0.1000(3) 

0.1570(3) 0.1060(3) 

0.1610(3) 0.1340(3) 

0.1910(3) 0.0280(3) 

0.1970(3) O.OllO(3) 

0.3110( 3) 0.0350( 3) 

0.2880(3) 0.0860( 3) 

0.3390(3) 0.1440(3) 

0.2530( 3) 0.1610( 3) 

0.2290(3) 0.0810( 3) 

0.3210(3) 0.0900( 3) 

0.3040( 3) 0.2020(3) 

0.2590( 3) 0.1530(3) 

0.4648 0.4296 

0.4316 0.4570 
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Experimental Section 

Infrared spectra were recorded 
spectra on a Bruker YH 270. All 

on Perkln-Clmer 398 spectrophotometers. 
1 H-nmr- 

melting points bre uncorrected. The procedures _ _ . . . . . 
reported Below are representative for the preparation of tne proauctr snoun in 
tables l-10. 

Preparation of o-8is-tetrazoles la-e: 

A nfxture of the dinitriles (0.1 mol). sodium snide (0.22 mol), lithlun chlorfde 
(0.22 mol) and smaonlum chloride (0.22 mol) in 75 ml of anhydrous DHF was stirred 
and maintained at 125oC for 24h. Solvent was removed under reduced pressure.The 
residue was dissolved in 200 ml water and acidified with concentrated hydrochloric 
acid. Caution: HN3 uds evolved. The preclptate was collected and washed with water. 
Recrystallization from ethanol. 

Table (1) S-substituted o-Bis-tetrazoles 

NIHC-R-CHN4 

No. -R- Product 
K.p.oc 

Yield% 

la A 1.2-bis-(S-tetrazolyl)- 237 dec 
benzene 75 

lb 8 1.2-bis-(S-tetrazolyl)- 265 dec 
pyrazine 58 

lc c 1.2-bis-(S-tetrarolyl)- 231 dec 
5,6_dimethylpyrarine 51 

Id D 1,2-bis-(5-tetrdroLy))- 271 dec 
5.6-diphenylpyrszine 65 

le E 1,2-bis-(S-tetrarolyl)- 282 dec 
5.6-di-(2-pyridyl)pyrazine 70 

Molecular Calcd. Analy 

formula Found. C H 

c8H6N8V2H20 1 43.05 3.16 
43.29 3.14 

C6"4NlD 33.34 1.07 
33.59 1.90 

C*H8Nlo'fH20 37.95 3.58 
37.89 3.70 

Cl8"12Nl0'"20 55.95 3.65 
55.87 3.70 

C16H10N12'H20 49.48 3.11 
49.41 3.20 

ses 

N 

50.20 
50.47 

64.80 
64.52 

55.31 
55.10 

36.25 
35.97 

43.28 
42.98 

A x phenyl-. 8 = pyrazrnyl-. C v 5,6-dinethylpyrazinyl-, D = 5.6-dlphenylpyrazinyl- 
and C = 5.6-di-(2_pyridyl)pyrazinyl-. la) n.p. m 236-37OC dec. (Lit. 7). 

General procedure for preparing of cyclophanes: 

To a suspension of 5 mm01 of 1.2-bir-tetrazoles la-e and 10 mmol of dlbromoalkane 
in 50 ml of anhydrous dichloromethane was added a solzion of lOamo1 of triethylamine 
in 5 ml dichlorawthsnc at r.t.. the solution was stirred and maintained at 400C for 
24h.the solvent was evaporated snd the residue chroastographed on a column of sillcs 
gel, l lution wtth a mixture of n-hexan and ethylacetate. 

Table (2) Symmetric 2-(1.2)benzeno-l,3-bis-(5.2)tetrs20lo-cyclophanes 3a-e 

NO. Product 
H.p.oC Molecular Calcd. Analyses 
Yield formula Found.C H N 

3a 5 2-(1,2)benzeno-1,3-bis-(5,2)- 192-93 c 
tetrazolo-cyclooctaphane 14 

3b 6 2-(l.Z)benzeno-1.3-bis-(5,2)- 166-68 c 
tetrazolo-cyclononsphdne 21 

3c 7 2-(l.Z)benzeno-1.3-bis-(5.2)- 119-20 c 
tetrazolo-cyclodecaphane 19 

3"14'8 
55.31 5.00 39.69 
55.54 5.24 39.40 

4'16'8 
56.74 5.44 37.81 
56.50 5.40 37.53 

5"18N8 
58.05 5.84 36.10 
58.01 6.04 35.81 

3d 8 2-(l.P)benzeno-1.3-his-(5.2)- 110-12 C16H20N8 59.24 6.21 34.54 
tetrazolo-cycloundecaphane 15 58.91 6.14 34.38 

3e 10 2-(1,2)benzeno-1.3-bls-(5,2)- 160-62 C18H?4W8 61.34 6.86 31.79 
tetrszolo-cyclotridecsphanc 13 61.08 6.88 31.74 
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Table (3) Asymmetric 2-(1.2)benzcno-l(5.1),3(5.2)-b~s-tetrazo~o-cYc~oPhanes 
43-e -- 

No. n Product 
hl.p.oc Ho;;;:r Calcd. Analyses 
VleldX Found. C H N 

aa 5 Z-(1,2)benzeno-1(5.1).3(5.2)- 184-86 55.31 5.00 39.69 
bis-tetrazolo-cyclooctaphane 9 

C13H14N8 
55.05 5.27 39.41 

4b 6 t-(1,2)benreno-1(5.1).3(5,2)- 159-60 C14H16N8 56.14 5.44 37.81 
bis-tetrazolo-cyclononsphsne 12 56.46 5.40 37.53 

ac 7 Z-(1,2)benzeno-1(5,1).3(5.2)- 128-30 C15H18N8'H20 54.86 6.14 34.12 
bis-tetrazolo-cyclodecaphane 13 5a.f?0 6.16 33.0: 

bd 8 ?-(1,2)benzeno-1(5.1).3(5.2)- 118-20 ' 16H20N8;H20 57.64 6.34 33.60 
bis-tetrarolo-cycloundecaphane 8 57.49 6.13 33.35 

4e 10 2-(1,2)benzeno-1(5.1).3(5,2)- 127-29 '18"2aN8 61.34 6.86 31.79 
bis-tetrarolo-cyclotridecaphane 5 61.04 6.68 31.90 

Table (4) Symmetric 2-(2.3)pyrarino-1,3-bls-(5.2)-tetrazolo-cyclophanes 

Sa-c -- 

No. n Product 
Pl.p.oc Molecular Calcd. Analyses 
Yieldi fomula Found. C H N 

5s 5 2-(2,3)pyrazino-1.3-bis-(5.2)- 241-42 Cll"l2NlO 46.41 4.25 49.26 
tetrazolo-cyclooctaphane 13 46.34 4.38 49.31 

Sb I 2-(7,3)pyrazino-1,3-bis-(5,2)- 200-01 C13H16N10 49.99 5.16 44.84 
tetrazolo-cyclodecaphane 15 50.05 5.02 44.58 

5c 8 2-(2,3)pyrazino-1.3-bis-(5,2)- 139-41 C14H18N10 51.52 5.55 42.91 
tetrazolo-cycloundecaphane 11 51.34 5.59 42.98 

Table (5) Asymmetric 2-(2.3)pyrazino-l(5.1),3(5,2)-bis-tetrazolo-cyclophanes 

6a-b -- 
- - 

No. n Product 
n.p.oc Molecular Calcd. Analyses 
YieldX fonnrla Found. C H N 

6s 7 2-(2,3)pyrazino-1(5.1),3(5.2)- 183-85 C13H16N10 49.99 5.16 44.84 
bis-tetrazolo-cyclodecaphane 7 49.84 5.18 44.73 

6b 8 2-(2,3)pyrarino-1(5,1),3(5.2)- 162-64 C14"18N10 51.52 5.55 42.91 
his-tetrarolo-cycloundecaphane 5 51.54 5.70 42.65 

Table (6) Symmetric 2-(2.3)5.6-dlmethylpyrazino-l.3-bis-(5.2)tetrazolo-cyclophanes 
?a-c -- 

No. n Product 
n oC 
&dX 

Molecular Calcd. Analyses 
fonwla Found. C H N 

?a 5 2-(2.3)5.6-dinthylpyrazino-1,3-bis- 273-74 C13H 16N10,H20 47.26 5.49 42.39 
(5,2)tetrazolo-cyclooctaphane 12 47.18 5.20 42.16 

7b 7 2-(2.3)5.6-dimethylpyrazino-1,3-bis- 233-35 C15H20N10 52.93 5.92 41.15 
(5,2)tetrazolo-cyclodecaphane 13 52.78 6.13 41.42 

?c 8 2-(2.3)5.6-dlwthylpyrazino-1.3-bls- 176-77 C16"22N10 54.22 6.25 39.52 
(S.t)tetrazolo-cycloundecaphane 12 54.37 5.98 39.21 

Table (7) Asywanetric 2-(2,3)-5,6-dincthylpyraz1no-l(5.1).3(5,2)-bls-tetrazolo-cyclophanes 
8a-b -- 

No. n Product H.p.OC Molecular Calcd. Analyses 
YieldX fonarla Found. C H N 

8a 7 2-(2.3)5.6-diacthylpyrarino-l(5,l). 202-05 C15"20N10 52.93 5.92 41.15 
3(5.2)-bls-tetrazolo-cyclodecaphane 6 52.65 6.21 41.45 

8b 8 2-(2,3)5.6-dlmethylpyrazino-l(5.1). 182-84 C16H22N10 54.22 6.25 39.52 
3(5.2)-bis-tetrazolo-cycloundeca- 

5 54.10 6.19 39.61 
phane 
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Table (8) Synsnetric 2-(2,3)5.6diphcnylpyrazino-l.3-bis-(5,2)tetratolo-cyclophanes 
9a-e -- 

No. Product 
M.p.oC Molecular Calcd. Analyses 
Yield2 forrula Found. C H N 

9a 5 2-(2.3)5.6-diphenylpyrszfno-1.3-bis- 204-46 C23H20N10'H20 60.78 1.87 30.81 
(5,2)tetrazolo-cyclooctaphane 8 60.57 4.58 30.54 

9b 6 2-(2,3)5,6-diphenylpyrazino-1,3-bis- 754 C24H22N10 63.98 4.92 31.09 
(5,2)tetrazolo-cyclononaphane 14 63.73 4.92 31.02 

9c 7 2-(2,3)5,6-diphenylpyrazino-1,3-bis- 227-28 C25"24N10*H20 62.22 5.43 29.03 
(5,2)tetrazolo-cyclodecaphane 13 62.45 5.18 28.91 

9d 8 2-(2.3)5.6-diphenylpyrazino-1,3-bls- 212-14 C26"26N10 64.05 5.58 28.72 
(5,2)tetrazolo-cycloundecaphane 11 64.21 5.65 28.51 

Table (9) Asynwtrfc 2 56 ’ -d~(2-pyridyl)-2-(2.3)pyrarino-l(5,1),3(5.2)-bis-tetrazolo-cyclophanes 

IOa-b -_ 

No. Product H.p.OC Molecular Calcd. Analyses 
Yield% formula Found. C H N 

10a 7 25'6-di(2-pyridyl)-2-(2.3)-pyrazino-l(S,l), 
"7;'" C23H22N12 

58.96 5.16 35.87 
3(5.2)-bls-tetrazolo-cyclodecaphane 58.93 4.87 35.70 

10b 8 25'6-di(2-pyr~dyl)-2-(2.3)-pyrazino-1(5.1). 'H 0 231933 C2b"24N12*2 2 58.88 5.14 34.33 
3(5.2)-brs-tetrazolo-cycloundecaphane 58.82 5.03 3b.Ob 

-- 

Table (10) Synenetric 25v6 -d~(2-pyridyl)-2-(7.3)pyrazino-l,3-bis-(5,2)tetrazolo-cyclophanes 
lla-e -- 

No. Product H.p.OC Molecular Calcd. Analyses 
Yieldt formula Found. C H N -_ 

lla 5 75*6-di(2-pyridyl)-2-(2.3)pyrazino-l,3- 'H 0 25;;58 C21H18N12*? 2 
56.37 4.27 37.56 

his-(5,2)tetrazolo-cyclooctaphane 56.39 4.20 37.27 

llb 6 Z5*6-di(2-pyridyl)-2-(2.3)pyrazino-l,3- 237 
C22"20Nl2 

58.39 4.45 37.14 
his-(5,2)tetrazolo-cyclononaphane 18 58.39 4.54 37.08 

llc ? 25'6-di(2-pyridyl)-2-(2.3)pyrarino-l,3- 'H 0 ii0 C23"22N12'2 2 
57.64 5.27 35.19 

his-(5,2)tetrazolo-cyclodecaphane 57.89 4.99 34.98 

lld 8 25'6-d~(2-pyridyl)-2-(2.3)pyrazino-1,3- ii4 C2bH2bN12 59.98 5.03 34.98 
his-(5,2)tetrazolo-cycloundecaphane 59.85 4.75 34.73 

lle 10 25'6-di(2-pyridyl)-2-(2,3)pyrazlno-l.3- ";," '26"28'12 
61.40 5.55 33.04 

his-(5,2)tetrazolo-cyclotridecaphane 61.17 5.66 33.06 

1 
H-W-Data of sow c unds: 

3b 8 00 7 65 Z( 2"T4 60 
3.46&2"j 

(t;bH) 2.05 (n;4H) 1.25 (m;aH). 
1.98,?!82 1'51'1.35 b(n.2i) 3c* 7 87 7'61 Z(m.ZH) 

bb: 7.90,7.60 2(m;2H) , 4.59, 
4.m (t;bH) 1.87 (m;lH), 1.33 

(m;bH). bc: 8~39.7.85.7.!5:7.~5 I(m;lH~ i.7Ti4.21 im;Zti) i.25 [t;lH) 3.90 id;lH) 1.67(~;2~) 
1.35-l.Oy(m;6H) , 0.83 (s;2H). k: 7.8517.60 2(m;2H) 4.5; (t;bH) 1.96 (m;bH) 1.2; ( m;lZH) 
be: 8.40 (m;lH) , 7.80-7.25 (m;3W , 4.60.4.00 t(m;ZH)', 1.90 (m;lH)‘. 1.15 (m;lZHj. SC: 9.10(1;2Hj 
r8o (t;bH) , 2.00 (m;bH) , 1.35 (s;W). 6b: 9.20.9.05 Z(m;lH) , 4.90-4.20 (m;lH) , 130 (n;4H). 
1.18 (s;W). 7b: 4.64 (t;bH) , 
2H) . 

2.67 (s;dr. 1.76-1.65 (m;bH) , 
b.38,b.n 2(d;lH) , 1.68 (m;2H) , 1.21-1.10 (m;6H) , 

1.23-1.07 (m;Q). 8a: 4.70-4.63 (m; 
0.95-0.84 (m;ZH). 9d: no-7.25 (m;lOH). 

4.65 (t;bJ+) , 7.25-1.60 (m;bH) , 
(t;bH) , 

1.35 (s;eH). 10s: 8.35 (d;zH) , 7.99 (o;aH) 7.41 (m;lH) , a.71 
1.76 (s;4H) , 1.76 (s;bH) , 1.16 (d;6w llc: 4.78-4.32 (m;QH) , 1.80-1.66 (m;bH) , 1.60- 

0.92 (m;6H). (3b,bb,3c,4c,3e and %:270 nicz-COCl3m5c.6b and %:60 CHz-OUS0),(7b,8a,lOa and llc : 
270 Wr-acS0). 

----- -- --- - 

raz* 
- We have described in this paper the first synthesis of cyclophanes containing the tet- 

ring system by brfdging the corresponding o-bis-tetrazoles with alkyl-chains. 
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