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Abstract
C29H28O5PRe, triclinic, P1̄ (no. 2), a= 12.733(7) Å,
b= 18.668(11) Å, c= 24.779(15) Å, α= 101.442(20)°,
β= 100.844(18)°, γ = 104.240(19)°, V = 5419(9) Å3, Z= 8,
Rgt(F)=0.0307, wRref(F2)=0.0772, T= 100 K.

CCDC no.: 1569066

One representative complex is shown (Z′= 4) n=A, B, C, D
and n′= 1–4 for the four respective molecules. Tables 1 and
2 contain details of the measurement method and a list of
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Table 1: Data collection and handling.

Crystal: Colourless cuboid
Size: 0.44×0.34×0.24 mm
Wavelength: Mo Kα radiation (0.71073 Å)
μ: 45.8 cm−1

Diffractometer, scan mode: Bruker APEX-II, φ and ω
2θmax, completeness: 56.6°, >99%
N(hkl)measured, N(hkl)unique, Rint: 108469, 26855, 0.068
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 22905
N(param)refined: 1298
Programs: Bruker programs [1], SHELX [2],

SIR97 [3], DIAMOND [4], ORTEP [5]

the atoms including atomic coordinates and displacement
parameters.

Source of materials
The starting complex fac-[Re(CO)3(H2O)(acac)] was pre-
pared according to a published procedure [1]. fac-
[Re(Acac)(CO)3(H2O)] (39 mg; 0.1 mmol) was dissolved in
methanol (3 mL) and P(p-tolyl)3 (31 mg; 0.1 mmol) dissolved
in 3 mL methanol was added. The solution was stirred for
8 hours at room temperature and then left to crystallize.
Yield= 49 mg, 72%. IR (KBr, cm−1): νCO = 2020, 1887.

Experimental details
In the structure all the H atomswere positioned geometrically
and refined discemible using a riding model, with C—
Hmethine =0.98 Å; C—Hmethyl =0.96 Å; C—Haromatic =0.93 Å.
The H atom isotropic displacement parameters were
fixed; U iso(H)= 1.2Ueq(C) for aromatic and methine and
U iso(H)= 1.5Ueq(C) for methyl protons, allowing them to ride
on the parent atom.

Comment
In recent years, rhenium has become one of the most
studied transition metals due to the development of the
fac-[Re(CO)3(H2O)3]+ cation, which bears the possibility
of developing radiopharmaceuticals. The coordinated β-
diketone type ligand, acetylacetone (Acac), is one of the most
frequently used ligands to coordinate to the fac-[Re(CO)3]+

synthon, because the possibility exists to link biomolecules
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

C1A 0.8610(3) 0.4638(2) 0.06053(15) 0.0215(7)
C1B 0.1405(3) 0.1967(2) 0.21517(15) 0.0236(8)
C1C 0.7777(3) −0.09041(19) 0.24114(14) 0.0175(7)
C1D 1.3331(3) −0.3686(2) 0.40066(15) 0.0211(7)
C2A 0.6893(3) 0.36545(19) 0.08047(14) 0.0196(7)
C2B 0.2517(3) 0.1190(2) 0.27255(15) 0.0216(7)
C2C 0.8896(3) −0.1711(2) 0.29682(14) 0.0211(7)
C2D 1.1544(3) −0.4750(2) 0.39997(15) 0.0228(7)
C3A 0.6554(3) 0.4456(2) 0.00131(15) 0.0268(8)
C3B 0.0652(3) 0.0409(2) 0.18988(15) 0.0248(8)
C3C 0.9625(3) −0.0141(2) 0.32562(16) 0.0265(8)
C3D 1.3439(3) −0.4620(2) 0.47095(16) 0.0277(8)
C4A 0.4951(3) 0.1825(2) −0.11948(15) 0.0239(8)
H4A1 0.4616 0.168 −0.0893 0.036*
H4A2 0.5169 0.1397 −0.1392 0.036*
H4A3 0.4406 0.1954 −0.1466 0.036*
C4B 0.3412(3) −0.0594(2) 0.11076(16) 0.0304(9)
H4B1 0.3706 −0.0645 0.1488 0.046*
H4B2 0.4034 −0.0427 0.0937 0.046*
H4B3 0.2909 −0.1088 0.087 0.046*
C4C 0.8849(3) −0.0739(2) 0.50317(15) 0.0294(8)
H4C1 0.9265 −0.1114 0.4973 0.044*
H4C2 0.8208 −0.0949 0.5177 0.044*
H4C3 0.9341 −0.0268 0.5307 0.044*
C4D 1.1549(3) −0.4244(3) 0.61471(18) 0.0382(10)
H4D1 1.0942 −0.4692 0.5909 0.057*
H4D2 1.1235 −0.3884 0.636 0.057*
H4D3 1.2058 −0.4405 0.6414 0.057*
C5A 0.5970(3) 0.2509(2) −0.09391(14) 0.0201(7)
C5B 0.2779(3) −0.00123(19) 0.11499(15) 0.0212(7)
C5C 0.8442(3) −0.0566(2) 0.44757(15) 0.0233(7)
C5D 1.2181(3) −0.3860(2) 0.57760(16) 0.0265(8)
C6A 0.6577(3) 0.2819(2) −0.12914(15) 0.0251(8)
H6A 0.6321 0.2581 −0.1687 0.03*
C6B 0.2288(3) 0.0162(2) 0.06637(15) 0.0252(8)
H6B 0.2358 −0.0112 0.0312 0.03*
C6C 0.7827(3) −0.0041(2) 0.44570(14) 0.0251(8)
H6C 0.7693 0.0189 0.4805 0.03*
C6D 1.3086(3) −0.3203(2) 0.60350(15) 0.0292(9)
H6D 1.3247 −0.3024 0.6437 0.035*
C7A 0.7527(3) 0.3448(2) −0.11150(15) 0.0238(8)
C7B 0.1699(3) 0.0702(2) 0.06393(15) 0.0226(7)
C7C 0.7394(3) 0.01749(19) 0.39798(15) 0.0213(7)
C7D 1.3768(3) −0.2789(2) 0.57595(15) 0.0230(7)
C8A 0.8099(3) 0.3691(2) −0.15599(15) 0.0345(9)
H8A1 0.875 0.414 −0.1377 0.052*
H8A2 0.7573 0.382 −0.1841 0.052*
H8A3 0.8343 0.3272 −0.175 0.052*
C8B 0.1227(3) 0.0833(2) 0.00765(15) 0.0310(9)
H8B1 0.0846 0.1227 0.0136 0.047*
H8B2 0.0693 0.0356 −0.0171 0.047*
H8B3 0.1836 0.1001 −0.0103 0.047*
C8C 0.6729(3) 0.0743(2) 0.40238(16) 0.0305(9)
H8C1 0.649 0.0831 0.3649 0.046*
H8C2 0.7196 0.1227 0.4292 0.046*

Table 2 (continued)

Atom x y z Uiso*/Ueq

H8C3 0.6069 0.0539 0.4159 0.046*
C8D 1.4706(3) −0.2093(2) 0.61028(16) 0.0298(8)
H8D1 1.5109 −0.1866 0.5849 0.045*
H8D2 1.5221 −0.2239 0.6377 0.045*
H8D3 1.44 −0.172 0.6307 0.045*
C11A 0.9796(3) 0.34911(19) 0.10138(14) 0.0184(7)
C11B 0.4316(3) 0.30111(19) 0.24776(14) 0.0200(7)
C11C 0.6094(3) −0.28057(19) 0.26070(14) 0.0182(7)
C11D 1.0342(3) −0.35206(19) 0.36933(14) 0.0187(7)
C12A 1.0891(3) 0.3813(2) 0.10062(16) 0.0268(8)
H12A 1.1102 0.375 0.0656 0.032*
C12B 0.5157(3) 0.3609(2) 0.24207(16) 0.0284(8)
H12B 0.544 0.3547 0.2091 0.034*
C12C 0.5417(3) −0.3467(2) 0.26843(15) 0.0251(8)
H12C 0.5171 −0.3451 0.3024 0.03*
C12D 0.9190(3) −0.36788(19) 0.36152(14) 0.0206(7)
H12D 0.8889 −0.3555 0.3932 0.025*
C13A 1.1686(3) 0.4230(2) 0.15099(16) 0.0310(9)
H13A 1.2436 0.4448 0.1497 0.037*
C13B 0.5586(3) 0.4291(2) 0.28400(16) 0.0286(8)
H13B 0.6156 0.4693 0.2792 0.034*
C13C 0.5098(3) −0.4150(2) 0.22671(16) 0.0275(8)
H13C 0.464 −0.4596 0.2329 0.033*
C13D 0.8478(3) −0.4015(2) 0.30800(15) 0.0255(8)
H13D 0.7693 −0.4117 0.3035 0.031*
C14A 1.1414(3) 0.4334(2) 0.20260(15) 0.0269(8)
C14B 0.5196(3) 0.4400(2) 0.33298(15) 0.0259(8)
C14C 0.5428(3) −0.4200(2) 0.17632(15) 0.0242(8)
C14D 0.8887(3) −0.4207(2) 0.26055(15) 0.0248(8)
C15A 1.0309(3) 0.4013(2) 0.20307(16) 0.0288(8)
H15A 1.01 0.4076 0.2381 0.035*
C15B 0.4352(3) 0.3804(2) 0.33813(15) 0.0261(8)
H15B 0.4065 0.3866 0.3709 0.031*
C15C 0.6112(3) −0.3530(2) 0.16883(15) 0.0258(8)
H15C 0.6355 −0.3546 0.1348 0.031*
C15D 1.0049(3) −0.4030(2) 0.26833(15) 0.0270(8)
H15D 1.0351 −0.4144 0.2365 0.032*
C16A 0.9516(3) 0.3607(2) 0.15361(15) 0.0245(8)
H16A 0.8763 0.3402 0.1549 0.029*
C16B 0.3920(3) 0.3118(2) 0.29634(15) 0.0240(8)
H16B 0.3347 0.2718 0.301 0.029*
C16C 0.6434(3) −0.2851(2) 0.21032(14) 0.0218(7)
H16C 0.6899 −0.2406 0.2044 0.026*
C16D 1.0752(3) −0.3697(2) 0.32123(15) 0.0246(8)
H16D 1.1537 −0.3582 0.3255 0.03*
C17A 1.2290(3) 0.4776(3) 0.25685(17) 0.0427(11)
H17A 1.1944 0.4794 0.289 0.064*
H17B 1.2619 0.5297 0.2544 0.064*
H17C 1.2877 0.4523 0.2624 0.064*
C17B 0.5686(4) 0.5141(2) 0.37821(17) 0.0384(10)
H17D 0.5317 0.5121 0.4094 0.058*
H17E 0.5574 0.5563 0.3621 0.058*
H17F 0.6489 0.5223 0.3927 0.058*
C17C 0.5085(3) −0.4945(2) 0.13160(17) 0.0352(9)
H17G 0.5391 −0.4866 0.0991 0.053*
H17H 0.4266 −0.5135 0.1191 0.053*
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Table 2 (continued)

Atom x y z Uiso*/Ueq

H17I 0.5373 −0.532 0.1475 0.053*
C17D 0.8114(3) −0.4596(3) 0.20221(16) 0.0390(10)
H17J 0.8558 −0.4681 0.1746 0.059*
H17K 0.7656 −0.4271 0.1913 0.059*
H17L 0.7626 −0.5088 0.2029 0.059*
C21A 0.8087(3) 0.20825(18) 0.05539(13) 0.0177(7)
C21B 0.5125(3) 0.17775(19) 0.20704(14) 0.0185(7)
C21C 0.5145(3) −0.16280(19) 0.29751(13) 0.0167(7)
C21D 1.1984(3) −0.21424(19) 0.43085(14) 0.0191(7)
C22A 0.8785(3) 0.1720(2) 0.08264(14) 0.0228(7)
H22A 0.9573 0.1946 0.0934 0.027*
C22B 0.6087(3) 0.2137(2) 0.19256(15) 0.0241(8)
H22B 0.6072 0.252 0.1725 0.029*
C22C 0.4135(3) −0.2079(2) 0.30319(15) 0.0221(7)
H22C 0.4127 −0.2515 0.3176 0.026*
C22D 1.3141(3) −0.1799(2) 0.44813(14) 0.0205(7)
H22D 1.3615 −0.2063 0.4644 0.025*
C23A 0.8321(3) 0.1028(2) 0.09390(15) 0.0282(8)
H23A 0.8802 0.0783 0.1122 0.034*
C23B 0.7067(3) 0.1943(2) 0.20693(16) 0.0266(8)
H23B 0.7712 0.2194 0.1964 0.032*
C23C 0.3148(3) −0.1897(2) 0.28808(14) 0.0226(7)
H23C 0.2476 −0.2207 0.2928 0.027*
C23D 1.3601(3) −0.1078(2) 0.44170(15) 0.0247(8)
H23D 1.4389 −0.0854 0.4539 0.03*
C24A 0.7168(3) 0.0682(2) 0.07908(15) 0.0261(8)
C24B 0.7122(3) 0.1387(2) 0.23663(15) 0.0232(7)
C24C 0.3122(3) −0.1269(2) 0.26605(14) 0.0219(7)
C24D 1.2938(3) −0.0676(2) 0.41784(15) 0.0240(8)
C25A 0.6485(3) 0.1056(2) 0.05262(15) 0.0238(8)
H25A 0.5697 0.0833 0.0425 0.029*
C25B 0.6158(3) 0.1026(2) 0.25096(15) 0.0236(8)
H25B 0.6175 0.0643 0.271 0.028*
C25C 0.4115(3) −0.0827(2) 0.25981(14) 0.0218(7)
H25C 0.4112 −0.0399 0.2446 0.026*
C25D 1.1787(3) −0.1022(2) 0.40055(15) 0.0267(8)
H25D 1.1315 −0.076 0.3839 0.032*
C26A 0.6929(3) 0.1743(2) 0.04071(14) 0.0213(7)
H26A 0.6445 0.1985 0.0225 0.026*
C26B 0.5172(3) 0.12169(19) 0.23653(14) 0.0199(7)
H26B 0.4525 0.0964 0.2468 0.024*
C26C 0.5121(3) −0.0996(2) 0.27539(14) 0.0205(7)
H26C 0.5792 −0.0681 0.271 0.025*
C26D 1.1312(3) −0.1744(2) 0.40712(15) 0.0247(8)
H26D 1.0524 −0.1966 0.3953 0.03*
C27A 0.6670(4) −0.0067(2) 0.09175(19) 0.0398(10)
H27A 0.7272 −0.0244 0.1103 0.06*
H27B 0.6238 −0.0447 0.0562 0.06*
H27C 0.6177 0.0004 0.117 0.06*
C27B 0.8192(3) 0.1181(2) 0.25245(17) 0.0336(9)
H27D 0.8774 0.1491 0.2388 0.05*
H27E 0.8065 0.0638 0.235 0.05*
H27F 0.8432 0.1281 0.2939 0.05*
C27C 0.2042(3) −0.1082(2) 0.24890(17) 0.0325(9)
H27G 0.1433 −0.1455 0.2564 0.049*
H27H 0.188 −0.1104 0.2083 0.049*
H27I 0.2111 −0.0568 0.2708 0.049*
C27D 1.3449(3) 0.0108(2) 0.41083(18) 0.0358(10)

Table 2 (continued)

Atom x y z Uiso*/Ueq

H27J 1.2856 0.0303 0.3936 0.054*
H27K 1.3965 0.0077 0.3863 0.054*
H27L 1.386 0.0454 0.4481 0.054*
C31A 0.9373(3) 0.26878(19) −0.01782(14) 0.0183(7)
C31B 0.3794(3) 0.23526(19) 0.12813(14) 0.0188(7)
C31C 0.6471(3) −0.21734(19) 0.37949(13) 0.0167(7)
C31D 1.0556(3) −0.2951(2) 0.49070(14) 0.0199(7)
C32A 0.9962(3) 0.3251(2) −0.03973(15) 0.0221(7)
H32A 1.0011 0.3771 −0.025 0.027*
C32B 0.3264(3) 0.2901(2) 0.11822(15) 0.0247(8)
H32B 0.2953 0.3129 0.1466 0.03*
C32C 0.7144(3) −0.2628(2) 0.39317(14) 0.0229(8)
H32C 0.7578 −0.2776 0.3681 0.028*
C32D 0.9880(3) −0.3586(2) 0.50176(15) 0.0240(8)
H32D 0.9767 −0.4082 0.4785 0.029*
C33A 1.0476(3) 0.3056(2) −0.08286(15) 0.0256(8)
H33A 1.0883 0.3445 −0.097 0.031*
C33B 0.3185(3) 0.3117(2) 0.06750(15) 0.0261(8)
H33B 0.2828 0.3497 0.0619 0.031*
C33C 0.7193(3) −0.2869(2) 0.44278(15) 0.0250(8)
H33C 0.7652 −0.3184 0.4511 0.03*
C33D 0.9370(3) −0.3501(2) 0.54645(16) 0.0298(9)
H33D 0.8893 −0.394 0.5526 0.036*
C34A 1.0403(3) 0.2292(2) −0.10578(15) 0.0236(8)
C34B 0.3616(3) 0.2788(2) 0.02480(15) 0.0219(7)
C34C 0.6575(3) −0.2653(2) 0.48048(14) 0.0211(7)
C34D 0.9544(3) −0.2788(3) 0.58233(16) 0.0335(10)
C35A 0.9801(3) 0.1736(2) −0.08430(15) 0.0234(7)
H35A 0.973 0.1214 −0.0998 0.028*
C35B 0.4101(3) 0.2219(2) 0.03401(15) 0.0246(8)
H35B 0.4381 0.1974 0.005 0.03*
C35C 0.5952(3) −0.2163(2) 0.46820(14) 0.0221(7)
H35C 0.5557 −0.1987 0.4944 0.026*
C35D 1.0192(3) −0.2157(3) 0.57058(16) 0.0336(9)
H35D 1.03 −0.1662 0.594 0.04*
C36A 0.9301(3) 0.19315(19) −0.04068(14) 0.0198(7)
H36A 0.8904 0.1542 −0.0263 0.024*
C36B 0.4185(3) 0.2000(2) 0.08456(14) 0.0212(7)
H36B 0.4514 0.1605 0.0895 0.025*
C36C 0.5896(3) −0.1927(2) 0.41858(14) 0.0198(7)
H36C 0.5463 −0.1594 0.4111 0.024*
C36D 1.0694(3) −0.2230(2) 0.52489(15) 0.0274(8)
H36D 1.1129 −0.1787 0.5173 0.033*
C37A 1.0964(3) 0.2081(2) −0.15229(16) 0.0343(9)
H37A 1.1346 0.2545 −0.1618 0.052*
H37B 1.0401 0.1737 −0.186 0.052*
H37C 1.1511 0.1824 −0.1393 0.052*
C37B 0.3565(3) 0.3052(2) −0.02864(16) 0.0317(9)
H37D 0.3193 0.3455 −0.0269 0.048*
H37E 0.3142 0.2621 −0.0614 0.048*
H37F 0.4326 0.3254 −0.0326 0.048*
C37C 0.6571(3) −0.2946(2) 0.53295(16) 0.0331(9)
H37G 0.7054 −0.3281 0.5346 0.05*
H37H 0.5806 −0.3234 0.5315 0.05*
H37I 0.6852 −0.2513 0.5668 0.05*
C37D 0.9076(4) −0.2705(3) 0.63470(17) 0.0485(13)
H37J 0.8639 −0.321 0.6362 0.073*
H37K 0.8593 −0.237 0.6327 0.073*
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Table 2 (continued)

Atom x y z Uiso*/Ueq

H37L 0.9694 −0.2483 0.669 0.073*
O1A 0.9307(2) 0.51703(14) 0.08670(11) 0.0319(6)
O1B 0.0997(2) 0.24427(17) 0.22686(12) 0.0380(7)
O1C 0.74866(19) −0.08874(14) 0.19430(10) 0.0232(5)
O1D 1.3778(2) −0.35750(15) 0.36545(10) 0.0276(6)
O2A 0.6562(2) 0.35904(14) 0.12002(10) 0.0274(6)
O2B 0.2779(2) 0.12048(16) 0.32028(11) 0.0310(6)
O2C 0.9300(2) −0.21903(15) 0.28540(11) 0.0296(6)
O2D 1.0945(2) −0.52600(15) 0.36482(11) 0.0323(6)
O3A 0.6113(3) 0.49184(19) −0.00153(13) 0.0492(9)
O3B −0.0171(2) −0.00089(16) 0.18877(12) 0.0359(7)
O3C 1.0441(2) 0.03077(16) 0.32850(13) 0.0388(7)
O3D 1.3856(2) −0.51004(18) 0.47353(13) 0.0425(8)
O4A 0.61673(18) 0.27630(13) −0.03988(9) 0.0191(5)
O4B 0.27709(19) 0.02853(14) 0.16623(10) 0.0209(5)
O4C 0.87074(19) −0.09210(14) 0.40541(10) 0.0228(5)
O4D 1.1838(2) −0.41809(15) 0.52454(10) 0.0242(6)
O5A 0.79732(19) 0.38462(14) −0.06084(10) 0.0207(5)
O5B 0.1534(2) 0.11241(14) 0.10691(10) 0.0229(5)
O5C 0.74901(19) −0.00613(14) 0.34744(10) 0.0217(5)
O5D 1.37022(18) −0.29578(14) 0.52267(10) 0.0211(5)
P1A 0.86810(7) 0.29695(5) 0.03730(4) 0.01593(17)
P2B 0.38580(7) 0.20841(5) 0.19499(4) 0.01696(17)
P3C 0.64372(7) −0.18889(5) 0.31314(4) 0.01565(17)
P4D 1.13523(7) −0.30956(5) 0.43782(4) 0.01733(17)
Re1A 0.742490(10) 0.375516(7) 0.014352(5) 0.01548(4)
Re2B 0.205511(11) 0.116401(8) 0.194413(6) 0.01708(4)
Re3C 0.822697(10) −0.092164(8) 0.318269(5) 0.01607(4)
Re4D 1.258990(11) −0.391199(8) 0.458099(6) 0.01742(4)

to its backbone. The main reason for the use of a phosphine
ligand is because they form robust bondswith organometallic
fragments. This study is part of a investigation where the
electronic and steric properties of the mono- and bidentate
ligands are altered and coordinated to various transition
metals to explore their chelating behaviour and reactivity
[6–13].

The title complex, fac-[Re(Acac)(CO)3(P(p-tolyl)3)]
crystallizes with eight formula units in the unit cell
(Z= 8) and the asymmetric unit contains four independent
Re(I) complexes (A, B, C and D). The structure displays
a typical octahedral geometry with the rhenium centre
surrounded by three facial carbonyl ligands, a β-diketonato
ligand and a monodentate tri(p-tolyl)phosphine ligand [14–
20]. All four crystallographically independent complexes
display distortion in its octahedral geometry, which is
evident from the P1A-Re1A-C3A (174.45(12)°), P2B-Re2B-C3B
(176.71(10)°), P3C-Re3C-C3C (177.44(11)°) and P4D-Re4D-
C3D (175.15(12)°) bond angles. Intra- and intermolecular
C—H· · · O interactions contribute to the supramolecular
aggregation.
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