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Figure 4. The structures of the nucleoside analogues acting as anti-HIV drugs
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Scheme 1 Synthesis of 2-aryl-5-oxotetrahydrofuran-2-carboxylic
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Scheme 2. Synthesis of 4'-aryl-2',3’-dideoxynucleoside analogues 1. Reagents: (i) BH3-SMe,/THF, (ii) TBDMSCI, imidazole/CH,Cl,, (iii) DIBAH/toluene, (iv) AczO/Et3N/CHCl,,
(v) thymine, BSA, TMSOTf/CHsCN, (vi) TBAF/THF.

Table 1
Synthesis of 4'-aryl-2',3’-dideoxynucleoside analogues
Entry Substrate Substituent R Yield % (ratio 2R/2S)
TAL 2 [ee%] 4 5 6 7 8 B-1+a-1
1 a Ph 38 [86]° 86 100 92 (3.8:1.0) 90 (3.8:1.0) 87 (1.0:1.0) 100
TECH 2 b p-F-Ph 43 [86]° 84 93 93 (4.0:1.0)* 81(3.1:1.0) 100 (1.0:1.1) 78
3 c 0-BnO-Ph 57 [81] 44 78 88 (2.6:1.0) 67 (1.7:1.0) 91 (1.3:1.0) 100

* In the initial solution of 6b the ratio of 2R/25—=1.0:1.3, after 12 h the ratio changed to 4.0:1.0.
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Scheme 4 Synthesis of S-functionalized cytosine and uracil derivatives.
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SCHEME 1 Retrosynthetic route to acyclic 4-alkyl-2’,3’-dideoxynucleoside analogues 6 from 2-alkyl-
substituted 2-hydroxyglutaric acid-y-lactones 9.
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SCHEME 3 Synthesis of acyclic nucleoside analogues 6a-d. Reagents: (i) Acetone, p-TsOH; (ii) N’-Bz-
thymine, PPhg, DEAD THF; (ii1)) NH3/MeOH, (iv) HCl/MeOH/H20.
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TABLE 1 Results of the analysis of cytotoxic properties of compounds

Cell viability
No. Compounds 6 MCF-7* HelLa™"
1 a 119 97
2 b 119 104
3 c 129 110
4 d 102 108
5 e 117 103
6 DMSO (control) 100 100

*The number of viable cells in negative control samples (treated with DMSO alone)
was taken as 100%. Cell viability is presented as a ratio (in percentage) of number of
viable cells in experimental (treated with tested compound) to that in DMSO treated
control cells.

**The ODs40 nm of DMSO-treated control cells was taken as 100%. Cell viability is
presented as a ratio (in percentage) of the ODs4p ny, of cells treated with the tested
compounds to the OD549  of DMSO-treated cells.
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TABLE 2 Inhibition of activity of HIV reverse transcription by acyclic nucleosides and
control substances (colony formation assay)

Anti-retroviral viral activity

Number of Efficiency of colony
No. Compounds 6 colonies formation (%)
DMSO (control) 75 100
1 a 45 60
2 b 36 48
3 c 39 52
1 d 34 45
5 e 47 63
6 Lam 7 9
7 AZT 2 3
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TABLE 1 Results of the analysis of cytotoxic properties of the compounds

R O %@fof@@

3

Compound

concentration 6 hours 24 hours 48 hours 72 hours
1,50 uM 1.01 0.79 0.75 0.78
1,10 uM 1.04 0.91 0.83 0.76
1,1 uM 1.00 0.97 0.97 0.95
3,50 uM 0.50 0.14 0.04 < 0.01
3,10 uM 0.95 0.77 0.71 0.59
3,1 uM 0.95 0.90 0.83 0.74

Note: Normalized cell indexes (values are normalized to the time point of the compound administra-
tion) are shown. Cell viability is presented as a ratio of the Normalized cell index of cells treated with
the tested compounds to the Normalized cell index of the cells treated with relevant concentrations of

DMSO (taken as 1).

TABLE 2 Results of the analysis of cytotoxic action of compound 1 to the Huh-7 Lunet cells, with or
without HCV replicon.

Compound Huh7-Lunet Huh-Luc/neo- Huh7-Lunet Huh-Luc/neo-
concentration 24 hours ET 24 hours 48 hours ET 48 hours
1,50 uM 0.78 0.79 0.62 0.61

1,10 uM 0.83 0.94 0.62 0.87

1,1 uM 1.04 1.01 0.86 1.01

Note: Cell viability is presented as a ratio of the normalized cell index of cells treated with the tested
compound to the normalized cell index of the cells treated with relevant concentrations of DMSO (taken
as 1 for each concentration).
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Ol shale {mﬁ'zg;lm] Retorting Shale oil

Country Location A ; :

: £ Orgame | oc |Oiyield | MR pensity | HC | N, 5.

. © % b | (5°0) |G@womic| % %
=] [n]
Australia  Glen Davis Permian 40 16 0.03 31 66 0.89 17 0.5 0.6
Australia Tasmania Permian 81 15 0.00 75.0 78
Brazil  Irati Permian 12 0.05 74 0.4 1.6 08  10-17
Brazil  Tremembé Taubaté Permian  13-165 16 68-115  45-50 0.02 17 11 07
Canada  Mova Scotia Permian 3-26 12 3.6-19.0 4060 0.33
China  Fushua Tertiary 70 3 33 0.9 15
Estonia Estonia Deposit  Ordovician 77 1415 016020 22 66 0.07 14 0.1 11
France  Autun St Hilaie Permian 822 1415 003 510 4555 089093 16 06090 0506
France Crevenay, Severac Toarcian  5-10 13 008010 45 60 001005 1415 05-10 3035
S. Africa Ermelo Permian = 4452 135 18-35 3460 0.03 1.6 0.6
Spain  Puertollano Permian 26 14 18 57 0.00 0.7 0.4
Sweden Kvamiorp Lower 19 6 26 0.08 13 0.7 17
Paleozic

UK Scotland 12 15 0.05 8 56 0.88 0.8 04
USA  Alaska Juassic  25-55 16 010 0405 2857 0.80
USA  Colorado Eocene 11-16 155 005010  0-13 70 000004 165 1821 0608

! Conversion to oil based on organic carbon

TECH

Oil Shale, 2006, Vol

. 23, No. 3, pp. 211-227.
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EESTI - Estonia oil shale deposit
TAFAR - Tapa oil shale deposit
wll - oil shale-fired power plarts
@ - Kohtla Mining museum
TAI- A. Aaloe, H. Bauert, A. Soesoo, “Kukersite oil shale” MTU GEOGuide Baltoscandia,

TECH Tallinn, 2007.



1.6 mlrd tonni polevkivi Eestis

Ligikaudu 0,6 mlrd tonni kerogeeni

0,4-0,5 mird tonni dihappeid

Uleilmne pdlevkivivarude hinnang u 400 mlird tonni
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Oksudatsioon KMnO,
« Fomina, A. And Pobul, L. 1953

* Dihapped 10% saagisega

« @ 100C 74% moodustub peamiselt CO,

« @ 50C 47% dihappeidcids

« Reaktsiooniaeg 20-28 h

 Permanganaadi ja kerogeeni massisuhe 4:1
Hiljemn HNO5 (Degtereva and Fomina, SU115343A1 1958)

« Korgemad saagised (kuni 63%)

« Luhem reaktsiooniaeg (4-8h)

« Lisati ohku rohu all

« 70% hape
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Kerogeeni kontsentratsioon 20 ja 30 g/I

KEROGEENI OKSUDATSIOON

Hapniku kontsentratsioon gaasifaasis 21% v 50%

T=175C
P=40 bar
Gaaside kontsentratsioonid @ 21% O,
Sisiniku jaotus @ 40 bar 21% 0Oz and 175 °C 25 —
120 — ]
. —=— 4 gtahke ] —e— 490,
100 — —S— 4gvedel | 20 .\ —%— 690, |
- —® - 4ggaas . —+— 4gCO;,
- —&— 6 gtahke i —&— 69gCO:
80 — —8— 6 g vedel 4
s —m® - 6Qggaas 15 7
60 — 2 ]
::. - 210 .
40 °
. 5 —
20 i
A o ]
0 0]
-20 lIIIIIIIIIIIIIlIIIIIIIIIIIIIIlIIIIl _5- |||| |l] [_II ||| |[]||| ||
-1 0 1 2 3 4 5 6
-1 0 1 2 3 4 5 )
Aeg, h Aeg, h
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Sisiniku jaotus @ 40 bar 50% 0Oz and 175 °C

Gaaside kontsentratsioonid @ 50% 0O,

60 —
120 .
7 —=®— 4 gtahke . —e— 490
100 - —&— 4 gvedel 50 7 —%— 690,
: —» - 4ggass - +— 49CO;
. —— 6 gtahke _ —4&— 6gCO:
80 —&8— 6 g vedel 40 7
. —m - 6ggaas .
2 @7 2 3073
- s [<] ]
6 7 i bt G .
40__ = 20 —
20 10 3
0 0
-20 rrrrprrrrprrrrrrrrr e T T T Te T T —10_||||||||||||||||||||||||||||||||||||||||||
-1 0 1 2 3 4 5 6 -1 0 1 2 3 4 5 5
Aeg,h Aeg, h

Maksimaalne lahustunud susiniku hulk jaab vahemikku 25-30% 1h juures, kui hapniku
lahtekontsentratsioon gaasifaasis on 50%.
Antud juhul stsiniku lahustumise kiirus ei sdltunud K-70 lahtehulgast.
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Reactivity of Aliphatic Dicarboxylic Acids in Wet Air Oxidation
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Table 1. Recovery (%) of DCAs after Oxidation in Subcritical Conditions”

0,, [%] pH succinic acid, [%] glutaric acid, [%] adipic acid, [%] pimelic acid, [%] suberic acid, [%] azelaic acid, [%] sebacic acid, [%]

21 5 100 103 103 102 100 99 101
50 4 99 103 102 98 96 92 89
100 4 86 99 102 101 101 99 101
50 2" 85 96 99 98 98 96 98

“Reaction conditions: 40 bar of O,/N, mixture; 175 °C; 3 h; [DCA] = 1g/L. “10 vol % solution of acetic acid.
g

sum, [%]
100
97
98
96

g |

104 *
E‘ 100 - (] ’ FHE L : : B ®
a 1 . - 150°C
S 60 - A
g 40 - A ® . 175°C
o
3 20 A A _— o 200°C
g A
< 0 T ' v ' ' . —

2 3 4 5 6 . g

Number of carbons (n) in dicarboxylic acid HOOC-(CH)n-COOH

Figure 1. Recovery of DCAs at various temperatures. (Conditions: 40 bar of 50/50 O,/N, mixture; 3 h; [DCA] = 1g/L.)
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Figure 3. Stability of DCAs in alkali.
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Number of carbons (n) in dicarboxylic acid HOOC-(CH)n-COOH

(Conditions: [DCA] =1 g/L; 2.2 equiv of alkali per mol of DCA; 40 bar of 50/50 O,/N, mixture; 175 °C; 3
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Figure 4. Stability of dicarboxylic acids in various alkali solutions with
different concentrations. (Conditions: 40 bar of 50/50 O,/N,
mixture; 175 °C; 3 h; [DCA] = 1g/L.)
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Figure 7. Stability of sebacic acid with different metal-salts. (A) pH not adjusted; (B) pH adjusted with buffer. (Conditions: 40 bar of 50/50 O,/N,
mixture; 175 °C; 3 h; [DCA] = 1g/L; metal salts 20 mol %; *40 mol %.)
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