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Table 3. Bond distances (A) and angles (°) in
(chiarrlin)Cl(SO4)05.H20

S—CQ) 1679 (4) C@—C(5) 1-422 (4)
CQ)—N@3) 1318 (4) C(5—C(6) 1361 (4)
NG3)—C(4) 1388 (4) N(1'—C(6) 1343 (4)
S—C(5) 1723 (3) N(1'—C(2) 1345 (4)
C4)—C(5) 1358 (4) C2)—N@3) 1317 (4)
C(5)—C(51) 1-500 (6) NG)—C(4) 1355 (4)
C(51)—C)52) 1:535 (6) CY—CQ21) 1485 (6)
C(52)—0(53) 1-405 (6) C(@)—N@4I’) 1328 (4)
C(4y—C(41) 1-484 (4) S()y—o(1) 1-454 (3)
NG3)—C(35) 1-502 (4) $(1)—0(2) 1-445 (4)
C(5—C(35) 1-487 (4)

C(5—S—C(Q2) 91-4 (1) C@)—C(5)—C@35) 1227 (3)
NG3)—C(2)—S 1119 (3) C@)Y—C(5y—C(6) 1163 (3)
C@—N(3)—C@2) 1147(3) N(I')y—C(6'—C(5) 1206 (3)
C(35)—N(3)—C@2) 1237(3) CQY—N()—C(6) 1207 (3)
C(35)—N@G)—C@) 121-5(3) NG)—CR)»N() 1226 (3)
C(5)—C@)—N@3) 11144 (3) CRI—CQR)Y—N(I") 1179 (3)
C@1)—C@—N@3) 1205 (3) CRI—CRY-N(3) 1195 (3)
Ca1)—C@A)—C(5) 1281 (3) C(4)—N@3)—C(2) 1180 (3)
C4y—C(5—S 110:6 (3) NG)»—C@)»—C(5) 1218 (3)
C(51)—C(5—S 122:2 (3) N@IN—C@)—C(5) 12211 (3)
C(SHN—C(5)—C@) 1270 (3) N@1')—C@)—N(@3) 1161 (3)
C(52—C(5s1y—C(5) 1119 (3) 0(2)—S(1)—0(1) 107-1 (2)
0(53)—C(52—C(51) 1129 (3) o(1)—S(1)—0(1) 1078 (2)
C(6'y—C(5)—C(35) 1209 (3) 0(2)—S(1)—0(2) 1119 (2)

pyrimidine moiety and electrostatic contacts with the
thiazolium ring have been thought to constitute a
determinant factor of the conformation of the mol-
ecule. In our case, the bridging interaction of this
chloride results in torsion angles (Pletcher & Sax,
1972) @¢r=1-30° and ¢p = 76-2°, corresponding to
the common F conformation (Shin, Pletcher, Blank
& Sax, 1977).

Bond distances and bond angles (Table 3) within
the thiamin unit are in accordance with those
obtained in other thiamin structures in which the
N(1") position is protonated (Cramer, Maynard &
Ibers, 1981). Both thiazolium and pyrimidine rings of
the thiamin moiety are planar as shown by least-
squares calculations (maximal deviations: 0-018 A
for the pyrimidine plane and 0-005 A for the thi-
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azolium plane). Bond distances and bond angles
within the sulfate anion (Table 3) are comparable
with those observed in other structures (Lanfredi,
Pellinghelli & Tiripicchio, 1974; Weber, 1974). The
slightly larger bond length obtained for S(1)—O(1)
can be attributed to the strong O—N(1") hydrogen
bonds between this O and a neighboring pyrimidine.
The geometry about the S atom is tetrahedral as
indicated by the O—S—O angles which range from
107-1(2) to 1119 (2)°, similar to those reported
previously (Lanfredi, Pellinghelli & Tiripicchio, 1974;
Weber, 1974).
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Structures of Aminopyrazole Derivatives
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(Received | February 1989; accepted 29 March 1989)

Abstract. (I): 1-Amino-3-phenylpyrazole, CyHgNs,
M, =159-2, monoclinic, P2,/n, a= 18729 (1), b=
5742 (2), c=15807(2) A, B=10439(1)°, U=

0108-2701/89/121902-03$03.00

1646-7 (7) A3, Z=8, D, = 1:285 Mg m 3, A(Cu Ka)
=1-5405A, x=0658mm~!, F000)=672, T=
293 K, final R = 0-053 for 2715 observed reflexions.
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Table 1. Fractional atomic coordinates and isotropic

KENTARO YAMAGUCHI et al.

thermal parameters (A?)

x y z B.,

(14)

N(14) 00775 (1) 0-2712 (2) 0-0451 (1) 3-59 (3)
N(24) 0-0507 (1) 0-1642 (2) 0-1067 (1) 373 (3)
C(34) 00531 (1) 0-3273 (2) 0-1678 (1) 3-43 (3)
C(44) 00816 (1) 0-5357 (2) 0-1440 (1) 429 (4)
C(54) 0-0962 (1) 04931 (2) 0-0651 (1) 417 (4)
N(64) 0-0827 (1) 0-1589 (2) —0-0315 (1) 424 (4)
C(74) 0-0263 (1) 02773 (2) 0-2459 (i) 3.73 (4)
C(84) -0-0149 (1) 0-0794 (3) 0-2514 (1) 4-90 (5)
C(%4) -0-0412 (1) 0-0383 (4) 0-3241 (1) 5-86 (6)
C(104) —0-0263 (1) 0-1924 (4) 0-3930 (1) 5-88 (6)
C(114) 00147 (1) 0-3876 (4) 0-3887 (1) 5-80 (6)
C(124) 0-0408 (1) 04305 (3) 0-3159 (1) 475 (4)
(1B)

N(1B) 0-2000 (1) 06370 (2) =0-1350 (1) 431 (3)
N(2B) 01976 (1) 0-7675 (2) —0-0650 (1) 4-10 (3)
C(3B) 0-2566 (1) 09062 (2) —0-0537 (1) 3-96 (4)
C(4B) 02952 (1) 0-8626 (3) -0-1175 (1) 515 (5)
C(5B) 0-2573 (1) 0-6885 (3) —0-1681 (1) 520 (3)
N(68) 01474 (1) 0-4652 (3) —0-1685 (1) 5-35 (4)
C(7B) 0-2743 (1) 1-0735 (2) 0-0183 (1) 5-35 (4)
C(8B) 02532 (1) 1-0363 (3) 00957 (1) 4-50 (4)
C(9B) 02707 (1) 1-1972 (3) 0-1627 (1) 5-34 (5)
C(108) 0-3103 (1) 1:3940 (3) 01546 (1) 5:35 (5)
C(11B) 0-3316 (1) 1-4327 (3) 0-0789 (1) 522 (5)
C(12B) 0-3135 (1) 12750 (3) 0-0110 (1) 4:56 (4)
an-

N(1) 04342 (2) 00142 (1) 0-2356 (2) 3-54 (16)
N(2) 0-4582 (2) —0-0463 (1) 0-2739 (2) 3-53 (16)
C(3) 0-3838 (2) —0:0782 (1) 0-1666 (3) 3-31(16)
C@4) 03149 (2) -0-0375 (1) 00624 (3) 3-70 (16}
C(5 03493 (2) 00214 (1) 0-1083 (3) 3:63 (16)
N(6) 04977 (2) 0-0628 (1) 0-3153 (3) 4-48 (17)
C(7) 0-3819 (2) —0-1464 (1) 01672 (3) 3-43 (16)
C(8) 0-4730 (2) -0-1810 (1) 0-2481 (3) 411 (16}
C9) 0-4708 (3) -0-2452 (1) 0-2439 (4) 474 (17)
C(10) 03773 (3) -0-2762 (1) 0-1594 (4) 4-89 (17)
C(11) 0-2854 (3) —02424 (1) 0-0814 (4) 5-06 (17)
C(12) 0-2874 (2) -0-1784 (1) 0-0849 (4) 4-39 (17)
C(13) 0-3095 (3) 0-0832 (1) 0-0434 (5) 4-80 (17)

Table 2. Bond lengths (A) and angles (°) in the

pyrazole rings

(14) (IB) (I
N(1)—C(5) 1-340 (2) 1-340 (3) 1:353 (4)
N(1)—N(@2) 1:349 (2) 1-347 (2) 1-359 (3)
N(2)—C(3) 1-340 (2) 1-339 (2) 1-344 (3)
C(3—C@) 1-402 (2) 1-402 (2) 1-403 (4)
C3»—C(M) 1-472 (2) 1-464 (2) 1-469 (4)
C4y—C(5) 1-364 (3) 1-366 (3) 1-373 (4)
N(1)y—N(6) 1-397 (2) 1-403 (2) 1-397 (4)
C(5—C(13) 1-485 (5)
N()—N@2)—C(3) 104-5 (2) 104-3 (1) 103-9 2)
NQ—C3—C(4 1105 (1) 110-7 (1) 110-5 (2)
C3Y—CAH—C() 105-5 (1) 105-5 (1) 106-5 (2)
C(4y—C(5y—N(1) 1066 (1) 106-4 (1) 1054 (2)
C(5)—N(1)»—N@) 127 (1) 1130 (1) 1134 (2)

(II): 1-Amino-5-methyl-3-phenylpyrazole, C,(H; N3,
M, =173-2, orthorhombic, Pcab, a = 10-945 (2), b=
21-535(1), c=7-619 (1) A, U=1795-6 (5) A, Z=3,
D,=1282Mgm™3 ACuKa,)=15405A, p=
0-645mm~! F000)=736, T=293K, final R=
0-060 for 1524 reflexions. N—NH, bond lengths are
1:397 (2), 1403 (2) and 1-397 (4) A for (14), (IB) and
(IT), respectively. The amino nitrogen is indicated as
having sp® character in both compounds.
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Introduction. The title compounds were obtained
from N-amination of the corresponding pyrazoles
(Ohsawa, Kaihoh, Itoh, Okada, Kawabata,
Yamaguchi & Igeta, 1988). The X-ray structure
determination was undertaken to obtain general
understanding of the structure of N-aminopyrazoles.
It is interesting to investigate the nature of the
N—NH,; bond linkage because of the importance of
the most characteristic property of azoles which is
related to their N-substitution (Begtrup, Elguero,
Faure, Camps, Estopa, Ilavsky, Fruchier, Marzin &
Mendoza, 1988).

Experimental. Intensity data collected from a crystal
of dimensions 0-50 x 0-50 x 0-35 mm (I) and 0-50 x
0-40 X 0-20 mm (II). D,, not measured. Rigaku
AFCS four-circle diffractometer used with 6-26 scan
method, scan width (1-3 + 0-41tan6)° and scan speed
16° min~'. Lattice parameters obtained from least-
squares analysis of 20 reflexions with 26 values
ranging from 54 to 60°. Out of 3291 (I) and 1823 (II)
reflexions scanned within index range A —21-21,
k0-7, 10-17 (I) and 4 0-12, k 0-24, / 0-8 (II) up to
(sin@)/A < 0-59 A~ including 121 equivalent reflex-
ions (R;, = 0-021) in the case of (I), 2805 (I) and
1524 (I) unique reflexions classified as observed.

Fig. 1. ORTEP drawing (Johnson, 1965) of compound (II).
Thermal ellipsoids are drawn at the 50% probability level while
isotropic hydrogen thermal parameters are represented by
spheres of arbitrary size.

0 4

Fig. 2. Projection of the crystal structure of compound (I) along
the b axis.
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Fig. 3. Projection of the crystal
structure of compound (II)

Three standard reflexions measured every 150 reflex-
ions, no significant intensity variation. Intensities
corrected for Lorentz and polarization factors, but
absorption correction not applied.

Structure solved using program package SAPI8S
(Yao, Zheng, Qian, Han, Gu & Fan, 1985) version of
MULTANSO (Main, Fiske, Hull, Lessinger,
Germain, Declercq & Woolfson, 1980). The
refinement was carried out by the full-matrix
least-squares method with anisotropic temperature
factors for non-hydrogen atoms. The function mini-
mized was Zw[|(F,))* — (F)*])* with w=1/[o*(F)
+ 0-02(E,)’], o(F,) determined from counting statis-
tics. All hydrogen atoms were located from the
difference map and theoretical calculations. The
initial thermal parameters were set at the equivalent
isotropic thermal parameter of the bonded atoms.
Final discrepancy indices R=0-053(I) and
0-060 (IT), wR = 0-064 (I) and 0-068 (II), Zw{[I(|F,|)?
—(EDP/(N,— N,)}'>=1987 (1) and 1-959 (II)
for 2715 (1) and 1446 (II) reflexions with F > o(F).
Maximum 4/c = 0-36 (I) and 0-56 (I) in the final
least-squares c¢ycle. Final difference Fourier map
showed no residuals greater than 0-35(I) and
0-42(I)e A=3. All calculations performed using
PANAFACOM computer with RCRYSTAN
(Rigaku Corporation, 1985) X-ray analysis program
system. The atomic scattering factors were those
from International Tables for X-ray Crystallography
(1974).

Discussion. Final atomic parameters for molecules
(I4), (IB) and (II) are listed in Table 1 [two mol-
ecules are included in an asymmetric unit in the case
of (I)].* The bond lengths and angles in the pyrazole
rings are compared in Table 2. Fig. 1 shows the
ORTEP drawing (Johnson, 1965) of compound (II)

* Lists of structure amplitudes, anisotropic thermal parameters,
H-atom coordinates, least-squares-planes data and bond distances
and angles have been deposited with the British Library Docu-
ment Supply Centre as Supplementary Publication No. SUP
52100 (35 pp.). Copies may be obtained through The Executive
Secretary, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England.

along the a axis.

with atomic labeling. Figs. 2 and 3 are the b-axis (I)
and a-axis (II) projections of the crystal structures.
The bond lengths and angles in the pyrazole ring of
these three molecules are almost consistent with each
other. The rather long N(1)—N(6) distance of
1:397 (2) A (14), 1-403 (2) A (IB) and 1-397 (4) A (II)
(cf. 1-35A for a single bond between an amino
nitrogen and a 6-membered hetero aromatic carbon),
and the definite sp>-hybridized character of N(6)
indicate the genuine single-bond nature of
N(1)>—N(6). The pyrazole rings are planar within
experimental error for each compound indicating
extensive electron delocalization. However, the
C(4)—C(5) distances, 1-364 (3) A (14), 1366 3) A
(IB) and 1-373 (4) A (I) indicate slightly localized
electron density on this bond compared to the adja-
cent bond C(4)—C(3) [1-402(2) A (14), (IB);
1-403 (4) A (I1)]. The torsion angles between the
pyrazole and phenyl rings are 12-7° (I14),—27-3° (1B)
and 14-6° (II). The hydrogen bonds N(2A4)--N(64)
[3:105 (2) A] and N(24)"N(6B) [3-247 (2) A] in com-
pound (I) (Fig. 2), and N(2):N(6) [3:190 (4) A] in
compound (IT) (Fig. 3) are observed.
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