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The pattern of  hydrogen bonding exhibited by 
mefloquine hydrochloride demonstrates that meflo- 
quine should be able to hydrogen bond with mol- 
ecules of  biological importance such as transport  
proteins or cellular 'effectors' of  antimalarial action. 
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Abstract. 3-Oxospiro[isobenzofuran- 1 (3 H),9'-[9H]- 
xanthene]-Y,6'-diyl hexanoate, C32H3207, M r = 

528.28, orthorhombic, Pbca, a = 2 1 . 8 6 4 ( 3 ) ,  b = 
19.222 (3), c = 13.117 (3) ,A,, V =  5512.5 A 3, 
Z = 8, Dx = 1.274 g cm -3, a(Mo Ka) = 0"7107 A, 
/z(Mo Ka) = 0"834 c m -  l, T = 298 K, F(000) = 2240, 
R = 0.06661 for 2086 unique observed reflections. 
Unlike fluorescein dipropionate, the title compound 
did not form an inclusion compound with the solvent 
acetone. The diffraction analysis reveals that both 
OH groups in fluorescein participated in esteri- 
fication. 

* Supported by the National Science Foundation of China, 
Gansu. 

~" To whom correspondence should be addressed. 

Introduction. This paper describes a continuation of  
our investigations on fluorescent materials. The 
structures of 3,6-dichlorofluoran (Wang, Ren, Wang, 
He, Wang, Jin & Zhang, 1989) and fluorescein dipro- 
pionate (Wang, Wang, Peng, He & Wang, 1990) and 
the anti tumor activity of  the former have previously 
been reported. In this article, we describe the struc- 
ture of  an ester of fluorescein with a larger aliphatic 
acid, hexanoic acid. 

Experimental. The title compound (I) was prepared 
by refluxing fluorescein (II) with hexanoic acid 
anhydride (in molar ratio 1:5) in the presence of  
pyridine and was crystallized from acetone. The 
colorless crystals of  (I) are stable in the atmosphere, 
m.p. 377-378 K. The infrared spectrum of (I) showed 
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Table 1. Final positional and equivalent isotropic 
thermal parameters of non-H atoms of  FDH with 

e.s.d.'s in parentheses 

B~q = (4/3)[a2B(1,1) + b2B(2,2) + c2B(3,3) + ab(cosy)B(1,2) 
+ ac(cosfl)B(1,3) + bc(eosot)B(2,3)]. 

x y z s~ (A 2) 
0(1) 0.1691 (2) -0.1436 (2) 0.4660 (3) 5.18 (9) 
C(1A) 0-1574 (2) -0.0916 (3) 0.3947 (4) 4.0 (1) 
C(2A) 0.1534 (2) -0.0229 (2) 0.4184 (4) 3.6 (1) 
C(1) 0.1667 (2) 0.0037 (2) 0.5252 (4) 3.7 (1) 
C(2B) 0.1859 (2) -0-0544 (3) 0.5952 (4) 3.6 (1) 
COB) 0.1856 (2) -0.1230 (3) 0.5633 (4) 4.0 (1) 
C(3A) 0-1395 (3) 0.0236 (3) 0.3396 (4) 4.6 (1) 
C(4A) 0-1316 (3) -0.0000 (3) 0.2412 (4) 5.2 (1) 
C(5A) 0.1378 (2) -0.0697 (3) 0.2215 (4) 4.5 (1) 
C(6A) 0-1502 (2) - 0.1175 (3) 0.2962 (4) 4.7 (1) 
COB) 0.2042 (2) -0.0408 (3) 0.6951 (4) 4-3 (1) 
C(4B) 0.2217 (2) -0.0934 (3) 0.7603 (2) 4.7 (1) 
C(5B) 0.2209 (2) -0.1612 (3) 0.7240 (4) 4.5 (1) 
C(6B) 0.2031 (3) -0.1777 (3) 0.6271 (4) 4.6 (1) 
O(1A) 0.1348 (2) -0.0899 (2) 0.1185 (3) 6.3 (1) 
O(2A) 0.0609 (3) -0-1614 (4) 0.1415 (4) 15.1 (2) 
C(7A) 0.0971 (3) -0.1367 (4) 0.0850 (5) 7.4 (2) 
C(8A) 0-1033 (3) -0.1532 (4) -0.0234 (4) 6.9 (2) 
C(9A) 0.0464 (4) -0.1575 (5) -0.0824 (5) 9-6 (2) 
C(10A) 0.0517 (3) -0.1682 (4) -0.1943 (5) 7.1 (2) 
C(llA) -0 .0009 (4) -0.1547 (5) -0.2548 (6) 8.9 (2) 
C(12A) 0.0034 (4) -0-1672 (4) -0.3632 (6) 8.9 (2) 
O(1B) 0.2352 (2) -0-2164 (2) 0.7888 (3) 5.14 (9) 
O(2B) 0.3344 (2) -0.1920 (2) 0.7812 (4) 6.8 (1) 
C(7B) 0.2951 (2) -0.2280 (3) 0.8111 (4) 4.6 (1) 
C(8B) 0.3003 (3) -0.2922 (3) 0.8761 (5) 5.7 (1) 
C(9B) 0-3630 (3) -0.3041 (3) 0.9206 (5) 6.3 (2) 
C(10B) 0-3631 (3) -0.3653 (4) 0.9943 (6) 8.4 (2) 
C(llB) 0-3539 (5) -0.4325 (4) 0.9470 (6) 10-5 (3) 
C(12B) 0.4057 (7) -0.4566 (5) 0.8888 (9) 15.5 (4) 
C(2) 0.1152 (2) 0.0477 (4) 0.5690 (4) 3.8 (1) 
C(7) 0.1358 (2) 0-1142 (3) 0.5860 (4) 4.1 (1) 
C(8) 0.2006 (3) 0.1179 (3) 0-5532 (4) 4.7 (1) 
0(3) 0-2344 (2) 0.1659 (2) 0.5533 (4) 7.0 (1) 
0(2) 0.2178 (2) 0.0543 (2) 0.5169 (3) 4.37 (8) 
C(3) 0.0564 (2) 0.0283 (3) 0.5943 (4) 4.5 (1) 
C(4) 0.0188 (3) 0.0788 (3) 0.6356 (5) 5.5 (1) 
C(5) 0.0400 (3) 0.1462 (3) 0.6525 (5) 6.2 (2) 
C(6) 0.0984 (3) 0.1644 (3) 0.6277 (4) 5.3 (1) 

that the OH group absorption band (3400 cm-1) of 
the parent compound (II) had disappeared, whereas 
absorption bands of 1370 and 1420 cm-1 (aliphatic 
C--H) could be seen clearly, signifying complete 
esterification of two OH groups in (II). MS study 
indicated the presence of two ester acyl groups and a 
molecular weight of 528 (Yuan & Wang, 1985). 

A colorless approximately cubic crystal of (I) (0.37 
x 0-30 x 0.30mm) was studied using an Enraf- 

Nonius CAD-4 diffractometer, graphite-mono- 
chromated Mo Ka radiation; cell parameters by 
least-squares fitting of diffractometer setting angles 
for 25 reflections (20 < 20 < 32°); to--20 scan; speed 
2 to 10 °min-1 in 0; width=(0.4+0.35tan0)  °, 
(sin0/A)max = 0"594 A--l, h: 0 to 26, k: 0 to 22, l: 0 to 
15. Three standard reflections monitored every hour, 
intensity variation 0.3%. Decay correction; Lorentz 
and polarization correction and ~ semi-empirical 
absorption correction, transmission factors 0-964 to 
0.990. 5390 independent reflections, 2092 observed 

Table 2. Bond lengths (A) and bond angles (o) in 

C(1)--C(2A) 1.519 (4) 
C(2A)--C(1A) 1.361 (4) 
C(1 A)--O(1) 1-391 (4) 
C(2A)--C(3A) 1-400 (4) 
C(3A)--C(4A) 1.379 (5) 
C(4A)--C(5A) 1.370 (5) 
C(5A)--C(6A) 1.370 (5) 
C(6A)---C(1A) 1.394 (5) 
C(5A)--O(1A) 1.407 (4) 
0(1A)---C(VA) 1.296 (5) 
C(7A)---O(2A) 1.183 (5) 
C(7A)--C(8A) 1.464 (6) 
C(8A)--C(9A) 1.467 (6) 
C(9A)---C(10A) 1.487 (6) 
C(10A)--C(11A) 1.421 (6) 
C(11A)---C(12A) 1.447 (7) 
C(1)--C(2) 1-522 (4) 
C(7)---C(8) 1.483 (5) 
C(8)---O(2) 1.365 (4) 
C(2)---C(3) 1.379 (4) 
C(4)--C(5) 1.393 (5) 
C(6)--C(7) 1.378 (5) 

C(1)----O(2)---C(8) 110.7 (2) 
O(2)--C(1)---C(2) 102.7 (2) 
C(1)--C(2)--C(7) 109.6 (3) 
O(3)--C(8)--C(7) 129.4 (4) 
C(3)--C(2)--C(7) 121.2 (3) 
C(3)---C(4)--C(5) 121-1 (4) 
C(5)--C(6)--C(7) 118.0 (4) 
C(1)--C(2)--~(3) 129.1 (5) 
C(2)--C(1)---C(2A) 113.2 (3) 
O(2)--C(1)--C(2A) 107.3 (2) 
C(1A)--O(1)--C(1B) 117.6 (3) 
O(1)--C(IA)--C(EA) 123.8 (3) 
C(1A)---C(2A)--C(1) 121"6 (3) 
C(6A)---C(IA)--C(2A) 123-4 (3) 
C(IA)--C(2A)--C(aA) 117.8 (3) 
C(2A)--C(aA)--C(4A) 120.5 (3) 
C(3A)--C(4A)--C(5A) 119.1 (3) 
C(4A)---C(5A)--C(6A) 122.7 (3) 
C(5A)---C(6A)--C(1A) 116.5 (3) 
C(1)---C(2A)--C(3A) 120.5 (3) 
O(1)--C(1A)---C(6A) 112.8 (3) 
C(4A)--C(5A)--O(1A) 116.5 (3) 
C(6A)--C(5A)--O(1A) 120.7 (3) 
C(5A)--O(1A)---C(7A) 123.1 (3) 
O(1A)--C(7A)--C(8A) 114.9 (4) 
C(7A)---C(8A)---C(9A) 116.5 (4) 
C(8A)---C(9A)---C(IOA) 117.5 (4) 
C(9A)---C(IOA)--K2(llA) 117.5 (5) 
C(10A)--C(11A)---C(12A) 117.7 (5) 
O(IA)--C(7A)---O(2A) 119.4 (4) 
0(2,4)--C(7A)---C(SA) 125.7 (5) 

FDH 

C(1)--C(2B) 1.505 (4) 
C(2B)--C(1 B) 1.384 (4) 
C(IB)--O(1) 1.384 (4) 
C(2B)---C(3B) 1.394 (4) 
C(3B)--C(4B) 1-379 (5) 
C(4B)--C(5B) 1.388 (5) 
C(5B)--C(6B) 1-366 (5) 
C(6B)--C(1B) 1.396 (5) 
C(5B)--O(1B) 1-395 (4) 
O(1B)--C(7B) 1.361 (4) 
C(7B)--O(EB) 1.171 (4) 
C(7B)----C(8B) 1.503 (5) 
C(8B)---C(9B) 1.508 (5) 
C(9B)--C(10B) 1.523 (6) 
C(10B)--C(11B) 1.446 (7) 
C(11B)--C(1EB) 1.442 (10) 
C(2)--C(7) 1.373 (4) 
C(8)--O(3) 1-182 (4) 
O(2)---C(I) 1.485 (3) 
C(3)--C(4) 1.384 (5) 
C(5)---C(6) 1-366 (6) 

O(2)----C(8)--C(7) 108.7 (3) 
C(2)--C(7)---C(8) 108.1 (3) 
O(3)--C(8)---O(2) 121.8 (4) 
C(2)--C(3)--C(4) 117-3 (3) 
C(4)--C(5)--C(6) 120.8 (4) 
C(6)--C(7)--C(2) 121-5 (3) 
C(6)--C(7)--C(8) 130.4 (3) 
C(2)--C(1)--C(2B) 112-8 (3) 
O(2)--C(1)--C(2B) 108-7 (2) 
C(2A)--C(1)--C(EB) 111.5 (3) 
O(1)--C(1B)--C(2B) 123.5 (3) 
C(1B)--C(EB)--C(1) 121-4 (3) 
C(6B)--C(1B)--C(2B) 122.4 (3) 
C(1B)--C(2B)--C(3B) 117.6 (3) 
C(2B)--C(3B)---C(4B) 121-7 (3) 
C(3B)---C(4B)----C(5B) 118.2 (3) 
C(4B)---C(5B)---C(6B) 122.7 (3) 
C(5B)---C(6B)--C(1B) 117.5 (3) 
C(1)--C(2B)----C(3B) 121.0 (3) 
O(1)--C(1B)--C(6B) 114.1 (3) 
C(4B)---C(5B)--O(IB) 120.1 (3) 
C(6B)--C(SB)--O(1B) 117.1 (3) 
C(5B)--O(1B)---C(7B) 118-1 (3) 
O(1B)--C(7B)---C(8B) 109.2 (3) 
C(7B)---C(8B)--C(9B) 114.3 (3) 
C(8B)--C(9B)---C(IOB) 111-3 (4) 
C(9B)--C(IOB)--C(llB) 114.7 (4) 
C(10B)---C(11B)--C(12B) 113.9 (6) 
O(1B)---C(7B)--O(2B) 122-5 (3) 
O(2B)--C(7B)--C(8B) 128.3 (4) 

reflections with I___ 30-(/). Structure solved by direct 
methods and subsequent difference Fourier tech- 
niques. Refinement by full-matrix least squares on F, 
anisotropic U•'s for all non-H atoms. H atoms 
located from Ap map, 32 H atoms included in 
structure-factor calculations but not refined. The 
final cycle of  refinement included 352 variable 
parameters, final R =  0.066, wR = 0.065 and S = 
2.878 for 2086 observed reflections, with weight w = 
4 F 2 / o r 2 ( F o )  2, (A/Or)max ---- 0.02, dp < 0-62 e A -3. Scat '  
tering factors and anomalous-dispersion corrections 
from International Tables for X-ray Crystallography 
(Cromer & Waber, 1974). All calculations performed 
on a PDP 11/44 computer using the SDP package 
(Frenz, 1985). 
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Fig. 1. ORTEP (Johnson, 1965) drawing of FDH. 

Discussion. Final atomic parameters  are given in 
Table 1,* interatomic distances and bond angles in 
Table 2. The atom-labell ing scheme is illustrated in 
Fig. 1 and a stereoview of  the molecules is given in 
Fig. 2. Like fluorescein dipropionate,  F D P  (Wang, 
Wang,  Peng, He & Wang, 1990), the molecule of  (I) 
has a somewhat  T-like shape with the isobenzofuran 
moiety nearly perpendicular  to the xanthene plane. 
Unlike FDP,  each unit cell of  (I) contains eight 
molecules but  no solvent molecule (acetone). In addi- 
tion, F D P  gave strong fluoresence on reacting with 

* Lists of structure factors, anisotropic thermal parameters, 
least-squares planes and H-atom parameters have been deposited 
with the British Library Document Supply Centre as Supplemen- 
tary Publication No. SUP 54277 (15 pp.). Copies may be obtained 
through The Technical Editor, International Union of Crystal- 
lography, 5 Abbey Square, Chester CH1 2HU, England. 

r 

,il 

Fig. 2. Stereoview of FDH. 

the lipolase within living biocells, but  (I) gave only 
faint fluorescence; the difference is p robably  due to 
the fact that  (I) contains a larger acyl group than 
FDP.  This result will be discussed subsequently. 
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Structure of Methyl (E)-4-(3,4-Dimethoxyphenyl)-3-phenyl-1- 
pyrazoline-3-carboxylate 

BY GRAEME J. GAINSFORD 

DSIR Chemistry, Private Bag, Petone, New Zealand 

AND DAVID L. OFFICER* AND BRIAN HALTON 

Chemistry Department, Victoria University of  Wellington, PO Box 600, Wellington, New Zealand 

(Received 12 March 1991; accepted 20 May 1991) 

Abstract. C19H2oN204, Mr = 340.4, monoclinic, 
P2Jc, a = 13.249 (1), b = 15.469 (1), c = 
8.6468 (9) A, fl = 97.82 (1) °, V =  1755.6 (2) A 3, Z =  
4, D x = 1 " 2 9 M g m  -3, A ( C u K t e ) = 1 . 5 4 1 8 A ,  / . t=  

* Present address: Department of Chemistry and Biochemistry, 
Massey University, Private Bag, Palmerston North, New Zealand. 

0"76 m m -  ~, F(000) = 720, T = 291 (2) K, final R = 
0.034 for 1733 unique observed reflections. The 
molecular  structure is closely similar to the 3,4- 
diphenyl analogue [Dewulf, Meunier-Piret ,  Putzeys 
& Van Meerssche (1975). Cryst. Struct. Commun. 4, 
175-180] confirming the insignificance of  inter- 
molecular  contacts  in the crystal. 
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