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Abstract 
C11H16N4O5, orthorhombic, P2\2\2\ (No. 19), a = 6.625(1) A, 
b= 14.297(4) A, c = 14.377(3) Ä, V= 1361.8 Ä3 ,Z = 4, 
p m = 1 . 3 9 0 g m " 3 , Rgx(F) = 0 . 0 4 0 , wR(F2) = 0 . 0 8 1 , T= 2 9 3 K . 

Source of material 
Synthesis was done according to [1, 2], Actually, only one 
diastereomericpropellane, Ci 1H16N4O5, mp529 K - 5 3 0 Κ, [α]ϋ 
-61° (c = 1, EtOH), was obtained through reaction of 5-chloro-
3,7-dimethyl-5,7-dihydro-3//-purine-2,6,8-trione with anhy-
drous (-)-2Ä,3/?-butanediol as the chiral auxiliary. The remark-
able stereospecificity in cyclisation with a sec-glycol shows that 
the barrier for the conformational change depends on both N- and 
O-substitution. Recrystallisation from water gave crystals suit-
able for X-ray analysis. Chiral composite ureide chromophore of 
the compound was characterised by its circular dichroism (CD) 
spectrum in water: 202.8 (Δε +7.6), 218.4 (Δε +9.3), 254.8(Δε 
-5.5) nm. 

Discussion 
Studies of molecular conformation in crystals have shown that the 
covalent diadducts of dehydrourate exist in two isomeric 
ring-twisted forms of the flexible cw-fused system, having in-

verse signs of torsion angles of junction [4-9], This implies that a 
conformational change acts as a switch controlling the mode of 
ring opening, thus accounting for the ramification of biological 
uricolytic pathways [1-3]. Current ideas about the steric course of 
uricolysis are based on three-dimensional structure of the 
uricase-inhibitor complex [10], which shows that an apparently 
normal hydration attack to the re-re face of dehydrourate has 
been frozen at about the transition state. The (5/?)-adduct [11] as 
first formed can only reasonably undergo a further hydration to 
the elusive as-4/?,5fi-dihydroxytetrahydropurine-2,6,8-trione 
derivative. 
The structure of the title compound, a conformational^ rigid 
propellane type diadduct with 2/?,3/?-butanediol, represents an 
(i?,i?)-configurational archetype of the transient uricolytic inter-
mediate. Its particular ring-twisted conformation "a" [4, 8] is de-
fined by nearly orthogonal torsion angle C6-C5-C4-N9 = 
-90.5(3)° and by torsion angles of junction N3-C4-C5-C6 
30.4(3)°, N7-C5-C4-N9 27.8(5)°, and 04-C4-C5-05 36.5(3)°. 
The pyrimidine adopts a conformation nearest 4-sofa and the 
imidazolinone moiety adopts a flattened half-chair conformation. 
The 1,4-dioxane ring, serving as an internal 27?,3'Ä-configura-
tional standard, has a distorted chair conformation with N3 and 
N7 disposed axially, and the C6, N9, CI', and C4' substituents in 
equatorial positions. Selected interatomic distances and torsion 
angles are as follows: N3-C4 1.454(4) Ä, C4-N9 1.428(4) A, 
C4—04 1.403(4) A, C4-C5 1.558(4) A, C5-C6 1.536(4) A, 
C5-05 1.391(4) A, C5-N7 1.457(4) A; N3-C4-N9 112.7(3)°, 
C 5 - N 7 - C 7 124.4(3)°, 0 4 - C 4 - C 5 - C 6 153.9(2)° , 
C 2 - N 3 - C 4 - N 9 81.9(4)° , N 3 - C 4 - C 5 - 0 5 - 8 6 . 9 ( 3 ) ° , 
N9-C4-04-C2'-158.3(3)°. Hydrogen bonding pattern: H I - 0 2 
= 2.030(4) A, N l - 0 2 = 2.866(4) A, N 3 - H 3 - 0 2 = 163.0(3)° 
(1/2+jt, 1/2-y, 1—z); H 9 - 0 6 = 2.085(4) A, N 9 - 0 6 = 2.922(4) A, 
N9-H9 0 6 = 158.1(3)° (x-1, y, z). 

Table 1. Data collection and handling. 

Crystal: colourless prism, size 0.35 χ 0.40 χ 0.50 mm 
Wavelength: M o Ka radiation (0.71073 Ä) 
μ: 1 .11 cm ' 1 

Diffractometer, scan mode: Philips PW1100 updated by Stoe, Θ/2Θ 
2Öm ax: 60.06° 
N(hkl)measured, N(hkl)unique 2265, 2265 
Criterion for /0bs, N(hkl)iX U s > 2 G(/ob s) , 1 2 0 0 
N(param) refined: 181 
Programs: SIR88 [12], SHELXL-96 [13] 
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Table 2. Atomic coordinates and displacement parameters (in Ä2). Table 2. Continued. 

Atom Site χ y ζ ί/iso Atom Site 

HCl) 4 a 0.6346(4) 0.3277(2) 0.4728(2) 0.0380(7) H(2') 4 a 0.4490(5) 0.5199(3) 0.7411(2) 0.0374(8) 
H(9) 4 a 0.0794(4) 0.5364(2) 0.4813(1) 0.0353(6) H(3') 4a 0.5639(5) 0.6884(2) 0.6389(2) 0.0344(7) 
H(3A) 4 a 0.0473(5) 0.4502(2) 0.6647(3) 0.0488(9) H( l 'A) 4a 0.1998(6) 0.6059(3) 0.8160(2) 0.0540(9) 
H(3B) 4 a 0.1334(5) 0.3502(2) 0.6854(3) 0.0488(9) H( l 'B) 4 a 0.2778(6) 0.6976(3) 0.7682(2) 0.0540(9) 
H(3C) 4a 0.0134(5) 0.3688(2) 0.5932(3) 0.0488(9) H( l 'C) 4 a 0.4120(6) 0.6467(3) 0.8424(2) 0.0540(9) 
H(7A) 4 a 0.7837(7) 0.6682(3) 0.4568(3) 0.056(1) H(4'A) 4a 0.8852(6) 0.6668(3) 0.7125(3) 0.0473(9) 
H(7B) 4 a 0.6167(7) 0.7387(3) 0.4243(3) 0.056(1) H(4'B) 4 a 0.8134(6) 0.5767(3) 0.7652(3) 0.0473(9) 
H(7C) 4 a 0.6774(7) 0.6545(3) 0.3603(3) 0.056(1) H(4'C) 4 a 0.7307(6) 0.6751(3) 0.7947(3) 0.0473(9) 

Table 3. Atomic coordinates and displacement parameters (in Ä2). 

Atom Site X y ζ Uu U22 i /33 Un Un U23 

0(2 ) 4a 0.3532(4) 0.2681(2) 0.5541(2) 0.048(1) 0.028(1) 0.071(2) -0.008(1) -0.004(1) 0.004(1) 
0 (4 ) 4a 0.2667(3) 0.5750(2) 0.6404(2) 0.023(1) 0.041(1) 0.043(1) 0.004(1) -0.001(1) -0.006(1) 
0 (5 ) 4a 0.6792(3) 0.5645(2) 0.6038(2) 0.025(1) 0.040(1) 0.038(1) -0.006(1) -0.004(1) -0.005(1) 
0 (6 ) 4a 0.8089(4) 0.4724(2) 0.4432(2) 0.032(1) 0.048(1) 0.057(2) -0.009(1) 0.010(1) -0.011(1) 
0 (8 ) 4 a 0.2401(4) 0.6581(2) 0.3702(2) 0.063(2) 0.059(2) 0.055(2) 0.006(2) -0.011(2) 0.018(1) 
N( l ) 4 a 0.5685(4) 0.3743(2) 0.4956(2) 0.036(1) 0.025(1) 0.053(2) 0.001(1) 0.001(2) -0.006(1) 
N(3) 4 a 0.2975(4) 0.4208(2) 0.5895(2) 0.030(1) 0.030(1) 0.044(1) 0.006(1) 0.003(1) 0.005(1) 
N(7) 4 a 0.5045(4) 0.6171(2) 0.4672(2) 0.035(1) 0.031(1) 0.045(2) 0.004(1) 0.001(1) 0.010(1) 
N(9) 4 a 0.2108(4) 0.5453(2) 0.4850(2) 0.026(1) 0.038(1) 0.045(2) 0.001(1) 0.009(1) 0.004(1) 
C(2) 4a 0.3989(5) 0.3507(2) 0.5476(2) 0.030(2) 0.028(1) 0.042(2) 0.000(1) 0.006(2) 0.002(1) 
C(3) 4 a 0.1064(5) 0.3958(2) 0.6372(3) 0.035(2) 0.044(2) 0.062(2) 0.008(2) 0.016(2) 0.004(2) 
C(4) 4 a 0.3247(5) 0.5187(2) 0.5651(2) 0.021(1) 0.030(2) 0.038(2) 0.002(1) 0.004(2) 0.000(1) 
C(5) 4 a 0.5439(4) 0.5420(2) 0.5333(2) 0.026(1) 0.028(1) 0.033(2) 0.005(1) 0.000(1) 0.001(1) 
C(6) 4a 0.6532(4) 0.4605(2) 0.4853(2) 0.023(1) 0.032(1) 0.039(2) 0.001(1) 0.003(1) 0.002(1) 
C(7) 4 a 0.6608(7) 0.6744(3) 0.4239(3) 0.052(2) 0.049(2) 0.067(2) 0.009(2) 0.012(2) 0.019(2) 
C(8) 4 a 0.3106(6) 0.6127(2) 0.4337(2) 0.040(2) 0.031(2) 0.043(2) 0.005(2) 0.005(2) 0.002(2) 
C(2') 4a 0.4138(5) 0.5817(3) 0.7158(2) 0.031(2) 0.046(2) 0.036(2) 0.000(2) 0.003(2) 0.002(2) 
C(3') 4a 0.6018(5) 0.6261(2) 0.6760(2) 0.033(2) 0.032(2) 0.035(2) 0.003(1) 0.002(1) 0.007(1) 
C( l ' ) 4 a 0.3177(6) 0.6381(3) 0.7925(2) 0.044(2) 0.077(3) 0.041(2) 0.005(2) 0.001(2) 0.009(2) 
C(4') 4 a 0.7732(6) 0.6375(3) 0.7428(3) 0.039(2) 0.054(2) 0.050(2) 0.007(2) 0.007(2) 0.010(2) 

Acknowledgment. The financial support of the Croatian Ministry of Science 
and Technology is gratefully acknowledged. 

References 

1. Modric, N.; Palkovic, Α.; Perina, I.; Poje, M.; Vickovic, I.: Studies on Co-
valent Adducts of Dehydrouric Acid. Croat. Chem. Acta 67 (1994) 
347-360. 

2. Poje, N.; Palkovic, A; Poje, M.: Conformational and Stereoelectronic 
Control in R ing-Trans fo rmat ions of c i i -4 ,5-Dia lkoxyte t rahydro-
purine-2,6,8-triones. J. Heterocyclic Chem. 34 (1997) 477-483. 

3. Poje, N.; Poje, M.: Structural Revision of Uric Acid Glycol Half-Ethers. 
Tetrahedron Lett. 36 (1995) 8885-8886. 

4. Poje, M ; Vickovic, I.: Stereoelectronic Effects in Oxidative Transforma-
tions of Purines. I. Structure of 4,5-Dihydro-4,5-dimethoxy-1 -methyluric 
Acid. Acta Crystallogr. C43 (1987) 539-542. 

5. Poje, M.; Vickovic, I.: Stereoelectronic Effects in Oxidative Transforma-
tions of Purines. II. Structure of 4,5-Dihydro-4,5-dimethoxy-3,7-
dimethyluric Acid. Acta Crystallogr. C43 (1987) 542-545. 

6. Poje, M.; Vickovic, I.: Stereoelectronic Effects in Oxidative Transforma-
tions of Purines. III. Structure of 4,5-Ethylenedioxy-4,5-dihydro-3,7-
dimethyluric Acid. Acta Crystallogr. C43 (1987) 545-547. 

7. Poje, M.; Vickovic, I.: Stereoelectronic Effects in Oxidative Transforma-
tions of Purines. IV. Structure of 4,5-Dihydro-4,5-dimethoxy-l,3,7-
trimethyluric Acid. Acta Crystallogr. C43 (1987) 547-549. 

8. Poje , N.; Poje, M.; Vickovic, I.: c i ' j -Perhydro- l ,3-dimethyl-4 ,5-
(epoxyethanoxy)purine-2,6,8-trione. Acta Crystallogr. C52 (1996) 
1311-1313. 

9. Poje, N.; Poje, M.; Vickovic, I.: Crystal Structure of cii-4,5-Dimethoxy-
l,3-dimethyl-tetradihydropurine-2,6,8-trione. Z. Kristallogr. 211 (1996) 
211-212. 

10. Colloc'h, N.; El Hajji, M.; Bachet, B.; L'Hermite, G.; Schiltz, M.; Prangi, 
T.; Castro, B.; Momon, J.-P.: Crystal Structure of the Protein Drug Urate 
Oxidase-Inhibitor Complex at 2.05 A Resolution. Nat. Struct. Biol. 4 
(1997)947-952. 

11. Poje, N.; Poje, M.; Vickovic, I.: Crystal Structure of 5/?-(2'S-isopropyl-
57?-methylcyclohex-17?-yloxy)-3,7-dimethyl-5,7-dihydro-3//-purine-
2,6,8-trione. Z. Kristallogr. NCS 214 (1999) 109-110. 

12. Burla, Μ. C.; Camalli, M.; Cascarano, G.; Giacovazzo, C.; Polidori, G.; 
Spagna, R.; Viterbo, D.: SIR88, A Direct Methods Program for Automatic 
Soluion of Crystal Structures. J. Appl. Crystallogr. 22 (1989) 389-393. 

13. Sheldrick, G. M.: SHELXL-96. Programs for the refinement of crystal 
structures. University of Göttingen, Germany 1996. 


