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ABSTRACT

The isopropylidenation of l-aryl-(L-threo-glycerol-l-y1)-6,7-
dimethyl-pyrazolol[3,4~bJquinoxaline dgave regioselectively the
corresponding a-threo-dToxolanes. The role of configuration of the
glycerolyl residu@ in directing the location_of the isopropylidene ring
is discussed. Although the pyrazolo-quinoxaline ring was shown not to
affect the regioselectivity, it has a considerable effect on the
chemical shift of the methyl groups of the isopropylidene ring.
INTRODUCTION

One of the major factors that governs the regioselectivity of the
acetalization of polyols is the configuration of their hydroxyl
groups.z‘6 We are interested in such reactions on acyclic C-nucleoside
ana1ogs.7’8 Thus the L-threo-glycerolyls of the pyrazolinediones
afforded, upon isopropylidenation under thermodynamically controlled
conditions, the corresponding a-threo-1,3-dioxolanes as the major
products, whereas, under kinetically controlled conditions, the a~
terminal-1,3-dioxolanes prevailed, with lesser amounts of the B-
terminal-1l,3-dioxane being observed.7 Although the formation of the

latter ring is unfavorable, its possible formation has been reportemﬁ

*To whom inquiries should be addressed.
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The isopropylidenation of the D-erythro-glycerolyl moiety of the
pyrazol o[3,4-_b_]qu1'noxa11'ne has been r'epor"ced,10 and the shift rule of El
Ashry8 was shown to furnish good criteria for assigning the location of
the isopropylidene ring in the products. In the present work, such a

study was extended to the L-threo analogs.

RESULTS AND DISCUSSION

Isopropylidenation of (L-threo-glycerol-1-y1)-6,7-dimethyl-1-
phenyl-pyrazolo[3,4-blquinoxaline (1, Scheme 1) and its p-chloropheny]l
analog 2 with acetone in the presence of concentrated sulfuric acid
afforded the 1,2-0-isopropylidene derivatives 3 and 4, respectively.
The position of the isopropylidene group in these compounds was
established by comparing their 1y NMR spectra with those of thei‘r
acylated derivatives. Thus the acetylation of 3 and 4 with acetic
anhydride in pyridine gave the corresponding monoacetates 5 and 6,
respectively. The 1y NMR spectra (Table 1) of 3 and 5 showed no
significant shift of the H-1 resonance (§5.63 to 5.55) due to
acetylation, whereas a downfield shift of the resonances of H-2 (85.19
to 5.40), H-3 (64.03 to 4.53), and H-3' (63.87 to 4.30) were observed.
A similar pattern for the chemical shifts of the glycerolyl protons of 6
was also observed. Benzoylation of 3 and 4 with benzoyl chloride in
pyridine gave the monobenzoates 7 and 8, respectively. The 1y NMR
spectrum of 7 showed an even more pronounced downfield shift (S 0.68)
of the resonances of H-3 and H-3' of 3 upon benzoylation, whereas H-2
was shown to be less affected, and H-1 was aimost unaffected. These
results led to the conclusion that both the acetylation and benzoylation
of either 3 or 4 resulted in a deshielding effect on the H-3 and H-3'
resonances, which unequivocally proved the location of acyl groups on
the C-3 hydroxyl groups. Thus the location of the isopropylidene group
in the parent compounds 3 and 4 is established on the C-1 and C-2 oxygen
atoms. On the other hand, the attempted deduction of the location of
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Table 1. 1H NMR Spectral Data for Compounds 3 - 73

Coag?und R (J::;Hz) W2 (J::gﬂz) (43, 30H2) (Jgtg:ﬂz) aH OAc CMe; Aromatic
3 H 5.63d 5.19m 4.03q 3.87q 1.9bs 1.70s 7T.44m
{7.5) (3) (12) (5) 1.80s 7.97d

8.43d

4 (] 5.60d 5.05m 4.0m 1.62s 7.45d
(7.5) 1.70s 7.95d

8.45d

5 H §,55d §5.40m 4.53q 4,30q 2.03s 1.63s 7.45m
(7.5) (3) (12) (5) 1.77s  7.974

8.5d

6 c1 5.45d 5.30m 4.48q 4.25¢q 2.03s 1.63s 7.50d
(7.5) (3) (12) (6) 1.72s 7.984d

8.43d

7 H 5.62d 5.50m 4.634d 1.67s 7.40m
{(7.5) 1.79s 7.90m

8.4d

2 Chemical shifts are in dunits, and spin-spin couplings (J-values) are in Hz. Myltiplicities

are d, doublet; m, muitiplet, q, quartet; s, singlet, and b, broad.

the isopropylidene ring from the shift rul e8 could not be accomplished
since the value 48(61-65) of the resonances of the two methyl groups
was found to be higher than the required value (0.05) for such a ring.
This result may be attributed to the much higher influence of the
anisotropic effect of the pyrazolo-quinoxaline ring on one of the two
methyl groups of the isopropylidene ring.

Although mechanistically the isopropylidene ring may be formed in
the first stage of the reaction at the terminal position, its
rearrangement readily takes place under acid-catalyzed condensation to
give the thermodynamically controlled product possessing the a-threo~
dioxolane ring. Such rearrangement was shown to be enhanced by the
transition from a situation having a dioxolane ring with unsymmetrical

substituents to a more symmetrical one with trans substituents. This
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type of rearrangement could not occur in the case of the erythro
ana1ogs10 since the substituents would be in a cis position in the more
symmetrical compounds.

In conclusion, the isopropylidenation of 1 and 2 afforded the a-
threo-dioxolanes in a manner similar to that reported for the L-threo-
glycerols possessing pyrazoledione rings.7 These results indicated that
the isopropylidenation of the L-threo glycerolyls occurred
regioselectively, and the heterocyclic ring did affect the resonances of

the methyl groups of the isopropylidene ring.

EXPERIMENTAL

General Procedures. Melting points were determined using a
"MeTtemp" apparatus and are uncorrected. IR spectra were recorded with
a Unicam SP 1025 spectrophotometer. 14 NMR spectra were recorded with a
Varian EM-390 spectrometer {for solutions in chloroform-d). Chemical
shifts refer to an internal standard of tetramethylsilane (50.00).
Signal multiplicities are given as d, doublet; m, multiplet; q, quartet;
s, singlet. Elemental analyses were performed at the Microanalytical
Laboratory, Cairo University.

3-(1,2-0~Isopropylidene-L-threo-glycerol-1-y1)-6,7-dimethyl-1-
phenyl-pyrazolol[3,4-blquinoxaline (3). Compound 1l 1 g, 2.74 mmol) was
added to a mixture of dry acetone (40 mL) and 96% sulfuric acid (0.4
mL). The mixture was stirred for 2 h at room temperature and then kept
overnight. It was then neutralized with solid, anhydrous sodium
carbonate, filtered, and the filtrate was evaporated in vacuo to give
the product (0.90 g, 81%), that was crystallized from ethanol to give
yellow needles: mp 157-158 OC. IR (KBr) 3440 (OH) and 1600 cm~1 (C-N).
Anal. Calcd for Cp3HpaN403: C, 68.30; H, 5.98; N, 13.85. Found: C,
68.0; H, 5.7; N, 13.9.

1-(p-Chloropheny1)-3-(1,2-0-1isopropylidene-L-threo-glycerol-1-y1)-
6,7-dimethyl-pyrazolo[3,4-blquinoxaiine (4). Compound 4 was prepared
from 21 (1 g, 2.51 mmol) as above to give the product (0.79 g, 72%),
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that crystallized from ethanol to give yellow needles: wmp 154-155 OC,
IR (KBr) 3450 (OH) and 1600 cm~1 (C=N). Anal. Calcd for Cpo3Hp3C1N403:
C, 62.94; H, 5.,28; N, 12.76. Found: C, 62.7; H, 5.7; N, 12.5.
3-(3-0-Acetyl-1,2-0-1sopropylidene-L-threo-glycerol-1-y1)-6,7-
dimethyl-1-phenyl-pyrazolof3,4-blquinoxaline (5). A cold solution of 3
(0.5 g, 1.236 mmol) in dry pyridine (5 mL) was treated with acetic
anhydride (5 mL). The mixture was kept overnight at room temperature,
poured onto crushed ice, and the product was collected by filtration,
washed with water, dried (0.48 g, 87%), and crystallized from ethanol to
give 5 as yellow crystals: mp 87-89 9C. IR (KBr) 1750 (0Ac) and 1605
cm=1 (C=N). Anal. Calcd for CpgHpgN40Og: C, 67.25; H, 5.87; N, 12.55.
Found: C, 67.1; H, 6.3; N, 12.6.
3-(3-0-Acetyl~1,2-0~1sopropylidene-L-threo-glycerol-1-y1)-1-(p~-
chloropheny1)-6,7-di methyl-pyrazolo[3,4-blquinoxaline (6). Compound 6
was prepared from 4 (0.5 g, 1.14 mmol) as above to give the product
(0.455 g, 83%) that crystallized from ethanol to give yellow crystals:
mp 155-157 ©C. IR (KBr) 1750 (0Ac) and 1605 cm-1 (C=N). Anal. Calcd
for CogHosCINg04: C, 62.43; H, 65.24; N, 11.65. Found: C, 62.7; H, 5.5;
N, 11.8. .
3-(3-0-Benzoy1-1,2-0-1sopropyl i dene-L-threo-glycerol-1-y1)-6,7-
dimethyl-1-phenyl-pyrazolol[3,4-blquinoxaline (7). A cold solution of 3
(0.4 g, 0.989 mmol) in dry pyridine (5 mL) was treated with benzoyl
chloride (1 mL). The mixture was kept overnight at room temperature,
then poured onto crushed ice. The product was collected by filtration,
sequentially washed with water and ethanol, dried, (0.407 g, 81%) and
crystallized from ethanol to give 7 as yellow crystals: mp 101-102 °C.
IR (KBr) 1725 (0Bz) and 1605 cm-l (C=N). Anal. Calcd for C3gHogNgOs: C.
70.85; H, 5.55; N, 11.02. Found: C, 70.4; H, 5.7; N, 10.9.
3-(3-0-Benzoy1-1,2-0-isopropyli dene-L-threo-glycerol-1-yl )-1-(p-
chloropheny1)-6,7-dimethyl-pyrazolol[3,4-blquinoxaline (8). Compound 8
was prepared from 4 (0.4 g, 0.911 mmol) as above to give the product
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(0.36 g, 73%) that crystallized from ethanol to give yellow crystals:
mp 99-100 9C. IR (KBr) 1700 (0Bz) and 1605 cm~! (C=N). Anal.Calcd for
C30H27C1N404: C, 66.36; H, 5.01; N, 10.32. Found: C, 66.1; H, 4.8; N,
10.0.
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