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Facile Syntheses of Phosphorus Containing Multisite Receptors
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Abstract: 4-amingbenzo-15-crown-5 quantitatively reacts with phosphorus containing tri or hoxasldehydes 10 give the mmltisite

receptors 3a,b, 8.

It has been demoanstrated that cation or anion binding ics of bis macrocyclic specics in which the two
macrocycles are interconnected by short chains, markedly differ from those observed with m 1
Complexation by a bis(crown ether) became ic for certain alkali metal cations ho-en‘mmy
exceed the #izé of the cavity, the cation being sandwiched intramolecularly by the two adjacent crown ether
Similarly multisite receptors possessing more than two macrocyclic cavities linked to a core were

found to enhance cation or anion encapsulating abilities and to act as ion and electron carriers.
We currently pay attention to the dem;n of new systems ineorp%ruing hetercatom donors such as
phosphorus, sulfur and allowing the grafting of a number of We report an easy and quantititive
i ofnewphoq;lnmcominingyd ymacrocycles in which or six crown cthers are bounded cither
? otei ieties

phosphazene X
Treatment of 4-aminobenzo-1 wn-5 1 Geqdv)ﬁmﬂwuiuylﬂnlfhmekoer (1 equiv) in THF
solution, st.room temperature, and in the presence of molecular sieve (4X) leads quantitatively after 24 h to
derivatives 3a ar 3b ively in which three crown ethefs are linked t0 2 X=PQ, core (X = S or O) (Scheme
1). 3IP NMR spoctra of 3a and 3b exhibit one si (32 5 513 ppm ; 3b 63-18.9‘511: . IHNMR, IR
spectroscopy show the of signals and 'ogﬁequennieloraldehyde amino and
the of the: characteristic signals of imine functions.* Mass spectrometry (3a m/z: 1222 11*; 3b
miz: 1206 [M+11*) corroborites the proposed structures.
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Similarly, the reaction of 1 (6 equiv) with the hexa(ptnnos:z:—mrboxﬂdehyde)cycloniphmplumrf 41
egluiv) in refluxing THF afffrds. after 24 h, the hexa (crown cther) substituted cyclotriphosphazene $4 as a
yellow powder (Scheme 2). Ip NMR spectrum shows one sharp singlet at 8.3 pg: (4 3="7.1 ppm) indicating
theeqmvaleme‘ofl(l:ldm i atoms. Structure of § is‘con by all the other spectral data including
mass 2z .

imi compiexation reactions have been performed cither with 3a or 8. Sodium borate (3
equiv) readily reacts with 3a givinq rise to0 the corresponding sodium complex 6, (3a-3Na*, 3BPh,").
Complexation is followed mainly by 3C NMR which shows a ch‘amctemﬁc shielding of about 2 ppm for
methylene carbon atoms and ipso carbon (O-Cipso) of the crown.* Addition of sodium tetraphenylborate (6
equiv) to § leads cleanly to the expected complex 7, (§-6Na*, 6BPh,) for which it is possible to detect the same
shiciding phenomena than the one observed in 13C NMR for 3a.
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Investigation of the complexing properties of these hosts as well a8 other related species is in progress.
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Sclected spectroscopic data. Assignments made as follows: p-o:C);gnw;(:)'—o
b e g h

3a: 3IP{H} NMR (CDCY 3): 8 = 51.3 (s) ppm. JH NMR (CDCl 3): & = 3.7-4.2 (m, 48H, CH}), 6.7-6.9 (m, 9H, Cgih), 73
.3y =8.6 He, QL CgHY), 79 d, 3y = 8.6 Hz, 6H, CgHy), 8.4 (s, 3H, CH=N) ppm. 1) NMR (CD3CN): 3 =
69.271.6 (m, CHy), 1083 (s, Ck, CgHy), 114.7 (s, Ch, CgHj), 1153 (s, Cg. CgHly), 1226 (d, 3)op = S Hx. Cb, CgHy).
131.1 (4, “Jeop = 1 Hz, Ce, CgHy), 1357 (&, SIop = 2 Ha. Cd, GgHy), 146.1 (s, CT, CgHy), 1489 (s, Gi or Gj, CgHy),
150.6 (s, Cj o¢ Ci, CgHy), 153.2 (d, 2Jp =8 Hz, C-O-P), 1580 (s, CH=N) ppm. MS; gz 1222 Bvi+1]*. Anal. Caled for
CeaH7aN30,gPS: C, 61.90; H, 3.94; N, 3.44. Foand: C, 61.66; H, 6.09; N, 3.34; 3b: 31P {1H) NMR (CDCly); 8 = -189
S‘)m HINMR (CDC13): 8 = 3.4-4.2 (m, 48H, CH,), 6.5-6.9 (m, 9. Cgih), 7.2 (d, Yy = 8 Hz, 6H, CgH )i 78 (d,
g = 8 Hz, 6H, CgHy), 8.3 (s, 3H, CH=N) ppm. 13C (1H} NMR (CDCl3): § = 68.2-70.1 (m, CH,), 1068 (s, Ck. CgH),
1119 (s, Ch, CgH), 113.8 (s, Cg, CgHg), 119.7 (d, 3Jnp = 53 Hz, Cb, CgHly), 1290 (d, 4Jcp = 1 Hz, Ce, CeHy), 133.5
. 5cp =22 Ha, Cd, CgHy), 1443 (s, O, Cgll), 1471 (5. Gi or Ci. GgHj). 149.1 (s, Gj or Ci. CgHp). 1515 (4, U -p =
8.2 Hz, C-O-P), 1559 (s, CH=N) ppm. MS: m/z 1206 [M+1]*. Anal. Caled for C&HPN;,O 19P: C. 62.72; H, 6013 N,
3.48. Found: C, 62.63; H, 595; N, 3.46; 8: 31P {1H} NMR (CDCl1,): 8 =83 (s) ppo. HNMR (CDCl3): 8 =3.5-4.1 (m,
96H, CH,). 6.5-6.7 (m, 18H, CgHy), 69 (d. Jyy = 7 Hz, 12H, CgHy), 7.6 @, Mg = 7 Hz, 12H, CgHY), 83 @, 6,
CH=N) ppm. 13C {(1H} NMR (CD3CN): § = 693-71.7 (m, CH5), 108.2 (s, Ck, CgH3), 114.3 (s, Ch, CgHa), 115.1 (s, Cg.
CgHa). 122.1 (br 3, Cb, CgHy), 130.9 (s, Ce, € gH,), 135.5 (s, Cd, CgHy), 145.9 (s, Cf, Cgtly), 148.6 (5. Gi or Cj, CgHa).
1504 (s, Cj or Ci, CgHg), 153.0 {br &, C-O-P), 1579 (s, CH=N) ppm. MS: m/z 2453 M+1}*. Anal. Caled for
Cya6H}, 3: C, 61.68; H, 5.92; N, 5.14. Found: C, 61.63; H, 5.8%; N, 5.13; &: 31P {{H} NMR (CD;CN): 6 =518
() ppm. TH NMR (CD3CN): 8 = 3.6-43 (m, 48H, CH,), 6.9-8.2 (m, 81H, CgHy CgHy md CgHy), 8.7 (s, 3H, CH=N)
ppm. 13C { 1H) NMR (CD3CN): 8 = 68.4-69.6 (m, CHy), 108.1 (s, Ck, CgHg). 1153 (s, Ch, CgHl,), 1158 (s, Cg, CgHy),
1228 (.31 op = 7.0 He, Cb, CgHy), 1229 (s, Cy, CgHy), 1268 (d, 2oy = 2.6 Hz, CgHy), 131.5 (s, Cr, Cglly). 1356 (4,

3Jcp = 2.0 Hz, Cd, CgH ), 1369 (s, C4, CgHy), 146.9 (3, Ci or Cj, CgHs). 1472 &, G or Ci. CgHs). 1488 (s, o,
cﬁl;), 1535 (4, 21cp = 80 He, C-O-P), 19.1 (s, CHmN), 1650 (q. "Jcp = 49.0 Hz, cga,) ppen. Apal. Caled for
CyasH 3:BaNaNa3O1gPS: C, 72.10; H, 587: N, 1.87. Found: C, 7201; H, $79; N, 1.84, 7: 1P (1H} NMR (CD;CN): 3
= 14 (s) ppas. TH NMR (CD3CN): 3 = 3.7-4.2 (m, 96H, O-CHy), 6.9-7.9 (m, 162H, CgHa CgHy amd CgHy), 8.5 (s, 68,
CH=N) ppm. 13C {{H)NMR (CD3CNY: & = 68.1-69.5 (m, , 107.9 (s, Ck, CgHy), 115.1 (s, Ch, CgHl3), 1156 (s, Cg.
CgH3), 1222 (3, Cb, CgHy), 1228 (8, C4, CgHa), 1267 (d, 2lcp = 2.1 Hz, CgHy). 1312 (s, Ce, CgHy). 1349 (5, Cd,
CgHy): 136.8 (3, C3. CgH ), M6.6 (s, Ci or Cj, CHy), 147.1 (s, Cj or Ci, Cghlg), 148.6 (s, CY, CgHy). 153.4 (br s, C-O-
P). 159.2 (s, CH=N), 164.8 (q, g = #9.4 Hz, CgHy) ppm. Anal. Caled for CopgHlagyBgNgNagO3ePy: C, 71.94: H, 5.90;
N, 2.80. Found: C, 71.74; H, 5.81; N, 2.76.
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