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Novel selective inhibitors of viral or bacterfal neuraminidases
| { of the I .
Field of the Inventi
Neuraminidase (also known as sialidase, acylneuraminyl hydrolase,
and EC 3.2.1.18) is an enzyme common among animals and a number of
microorganisms. It is a glycohydrolase that cleaves terminal alpha-
ketosidically linked sxahc acids from glycoproteins, glycolipids and
oligiosaccharides. Many of the microorganisms containing neuraminidase
are pathogenic to man and other animals including fowl, horses, swine and
seals. These pathogenic organisms include influenza virus.
Neuraminidase has been implicated in the pathogemcxty of influenza
viruses. It is thought to help the elution of newly synthesized virons from

infected cells and assist in the movement of the virus (through its hydrolase
activity) through the mucus of the respiratory tract.

Brief Description of Related A

Itzstein, M. von et al.; "Nature", 363(6428):418-423 (1993), discloses the
rational design of sialidase-based inhibitors of influenza virus replication.

Colman, P. M. et al.; International Patent Publication No. WO 92/06691
(Int. App. No. PCT/AU90/00501, publication date April 30, 1992), Itzstein, L.
M. von et al.; European Patent Publication No. 0 539 204 A1 (EP App. No.
92309684.6, publication date April 28, 1993), and Itzstein, L. M. von et al.;
International Publication No. WO 91/16320 (Int. App. No. PCT/AU91/00161,
publication date October 31, 1991) disclose compounds that bind
neuraminidase and are asserted to exhibited antiviral activity in vivo.
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A principal object of the invention is inhibition of viruses, in
particular influenza viruses. In particular, an object is inhibition of glycolytic
enzymes such as neuraminidase, in particular the selective inhibition-of viral
or bacterial neuraminidases. T .

An additional object of the invention'is to provide neuraminidase
inhibitors that have a retarded rate of urinary excretion, that enter into nasal
or pulmonary secretions from the systeimc cu'culatxon, that have sufficient
oral bioavailability to be therapeutxcally effechve, that possess elevated
potency, that exhibit chmcallyacceptable toxxcxty proﬁles and have other
desirable pharmacologlc properties. " --

Another object is to provide improved and less costly methods for -
synthesxs of neuranumdase inhibitors.

A still further ob)ect is to prowde xmproved methods for
administration of known and novel neuramxmdase mhibltors _

An addmonal object is to provxde composmens useful i in preparmg
polymers, surfactants or unmunogens and for use in ofher mdustnal
processes and articles -

These and other ob]ects will be readﬂyapparent to the ordmary arﬁsan
from consxderatnon of the mvenhon as a whole =

Compounds or composmons havmg formula (I) or (II) are provxded
herein: _

wherein
A1l is -C(J1)=, or -N=;
A2 is -C(J1)2-~, -N(J1)~ -N(O)(J1)- -N(0)== -, -S(O)-' -S(0)2- or :O-;
E1 is -(CR1R1)miW1 |
G1 is N3, -CN, -OH, -ORga, -NOz, or -(CR1R1)m1W2,
T1 is -NR1W3, a heterocycle, or is taken together with U] or G to form

a group having the structure
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U1 is Hor -X1We; _

J1 and J1a are independently Ry, Br, Cl, F, I, CN, NO2 or N3;

J2 and J2a a;g’independéntly HorRy;

R1 is independently H or alkyl of 1 to 12 carbon atoms;

R2is mdependently R3 or R4 wherein each R4 is mdependently _
substituted with 0 to 3 R3 groups; : .

R3 is mdependenﬂy F Cl, Br,_ I, <CN, N3, -NO3, “-ORga, -OR1, -N(R1)2,
-N(R1)(Reb), -N(Reb)2, -SR1, -SRea, -S(O)R1, -S(O)2R1, -S(O)OR1, -5(O)ORea,

.-5(0)20R}, -5(0)20Rea, “C{O)OR, <C(O)Rec, -C(O)ORsa, -OC(O)Ry,

-N(R1XC(O)R1), -N(Reb)(C(O)R1), -N(R1)(C(O)YORy), -N(Rb)(C(O)OR1),
~C(O)N(R1)2, -C{O)N(Reb)(R1), -C(O)N(Reb)2, -C(NR1)(N(R1)2),
~C(N(Reb))N(R1)2), -CN(R1))(N(R1)(Reb)), -CIN(Rep))(N(R1)(Reb),
-C(N(R1)XN(Reb)2), “C(IN(Reb))(N(Reb)2), “N(R1)C(IN(R1))(N(R1)2),
“NR1)C(NR1)IN(R1)(Réb)), -N(R1)C(N(Reb))(N(R1)2),
“N(Rgb)C(N(R1))(N(R1)2), “N(Reb)C(N(Reb))N(R1)2),
~“N(Rgb)C(N(R1))(N(R1)(Reb)), -N(R1)C(N(Reb))(N(R1)(Rsb)).
~N(R1)C(N(R1))(N(Réb)2), -N(Reb)C(N(Rab))N(R1)Réb)),
“NRep)CN(R1))(N(Reb)2), -N(R1)C(N(Rsb))(N(Réb)2),
“N(Reb)C(N(Réb)XN(Reb)2), =0, =S, =N(Ry) or =N(Rep);

R4 is independently alkyl of 1 to 12 carbon atoms, alkenyl of 2 to 12
carbon atoms, or alkynyl of 2 to 12 carbon atoms;

‘R5 is mdependently R4 wherein each R4 is’ substxtuted with 0 to 3 R3

ups;

o R5a is independently alkylene of 1 to 12 carbon atoms, alkenylene of 2
to 12 carbon atoms, or alkynylene of 2-12 carbon atoms any one of which
alkylene, alkenylene or alkynylene is substituted with 0-3 R3 groups;

Rga is independently H or an ether- or ester-forming group;

Regp is independently H, a protecting group for amino or the residue of a
carboxyl-containing compound; ' |

Rec is mdependently H or the residue of an anuno-contaxmng

compound;
- W1 is a group comprising an acidic hydrogen, a protected acidic group,

or an Rge amide of the group comprising an acidic hydrogen;
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W32 is a group comprising a basic heteroatom or a protected basic
heteroatom, or an Rgh amide of the basic héteroatom;

W3 is W4 or W5;

Wy is Rs or -C(O)R5, -C(O)Ws, -SO2Rs, or -SO2Ws;

Wsis carbocyde or heterocycle wherem W5 is mdependently
substituted with 0 to 3 R2 groups; ,

Wé is -Rs, -Ws, -R5aW5, -C(O)Oksa, -C(O)Réc, -C(O)N(Rab)z,
-C(NReb)(N(Reéb)2), -C(NRsb)(N(H)(Rsb)), -C(N(H)(N(RGb)z), -C(S)N(Reb)2, or
-C(OR2;

Xiisa bond, -O- -N(I-I)-, -N(Ws)—, -N(OH)—, -N(0W5)~, -N(NHz)-
-N(N(H)(W6))-, -NIN(W6)2)-, -NHNWe)-, -5-, -SO-, .or -502-; and

each mjy is xndependently an mteger from 0 to 2

'promded however, that compounds are excluded wherem

(a)' Ans-CH- or -N=andA2:s-CH2
() E1isCOOH, P(O)OH)2, SOOH, SO3H, or tetrazol
{© GiisCN, N(H)Rzo, N3, SR20, ORzo. guamdmo, -N(H)CN
_N-nm- NRg'. N-——o " -NH-N-FIao

Oﬂi Rzo . Hzoﬂgo

CHz .

@/ drcai

(d) Ti1is-NHR2; o o

() Rz is H;:an acyl group havmg 1to4 carbon atoms; a
linear or cyclic alkyl group having 1to 6 carbon atoms, or
a halogen-substituted analogue thereof; an allyl group or
an unsubstituted aryl group or an aryl substituted by a
halogen, an OH group, an NOz group, an NHz group or a
COOH group; - .

® n standhalsH,FCl BrorCN

® J2is Hand J2a is H, CN or N3;

(h)  U1is CH2YR20a, CHYR20aCH2YR20a or
CHYR20aCHYR20aCH2YR20a; o

@) R20a is H or acyl having 1 to 4 carbon atoms;

@ - YisO,S,Hor NH;

k) o0 to 2 YRzoa are H, and

(1) successive Y moieties in a Uj-group are the same or
different, and when Y is H then R204 is a covalent.bond,

-4-
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~and provided that if Gy is N3 then ‘U1 is not -CH20CH2Ph.
and the pharmaceutxcally acceptable salts and solvates
thereof;
and the salts, solvates, resolved enantiomers and purified diastereomers
thereof.
Another embodiment of the invention is directed to compounds of the
formula:

wherein :

Ej is «(CR1IR1)m1W1; |

G1 is N3, -CN, -OH, -ORga, -NO2, or (CR1R1)m1W?2;

T3 is -NR1W3, a heterocycle, or is taken together with Uz or G1 to form
a group having the structure |

Rex-N

U1 is H or -X1W¢ and, if -X]We, then U1 is a branched chain;

J1 and J1a are independently Ry, Br, Cl, F, I, CN, NO2 or N3;

J2 and J2a are independently H or Rj;

R} is independently H or alkyl of 1 to 12 carbon atoms;

R2 is independently R3 or R4 wherem each R4 is independently
substituted with 0 to 3 R3 groups;

R3 is independently F, Cl, Br, I, -CN, N3, -NO3, -OR@, -ORl, -N(R1)2,
-N(R1)(Reb), “N(Réb)2, -SR1, -SRéa, -S(O)R1, -5(O)2R1, -S(O)ORy, -S(O)ORsa,
-5(0)20Ry, -5{0)20R4a, -C(O)OR}, -C(O)Rsc, -C(O)ORsa, -OC(O)Ry,
-N(R1)(C(O)R1), -N(Reb)(C(O)R1), -N(R1)}(C(O)OR1), -N(Reb)(C(O)OR1),
“C(O)N(R1)2, -C(O)N(Réb)(R1), -C(O)N(Reb)2, -C(NR1)(N(R1)2),
-C(N(Réb))(N(R1)2), -CIN(R1))(N(R1)(Réb)), ~-C(N(Rgb))(N(R1)(Reb)).
-CN(R1)HN(Rep)2), -C(N(Reb))(N(Reb)2), -NR1)CIN(R1)N(R1)2),
-NR1)CNR1))N(R1)(Réb)), “N(R1)C(N(Reb))(N(R1)2),
-N(Reb)C(N(R1))(N(R1)2), “N(Reb)C(N(Reb))(N(R1)2),
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-N(Reb)C(N(R1))(N(R1)(Reb)), NRDCN(Reb))N(R1)(Reb)),
-N(R1)C(N(R1))(N(Rgp)2), -N(Rep)C(N(Reb)N(R1)(Réb)),
-N(Rgb)C(N(R1))(N(Reb)2), -N(R1)C(N(Reb))(N(Reb)2),
-N(Reb)C(N(Reb))(N(Rgb)2), =O, =5, =N(Ri) ot =N(Reb);

R4 is independently alkyl of 1 to 12 carbon atoms, alkenyl of 2 to 12
carbon atoms, or alkynyl of 2 to 12 carbon atoms, -

Rs is independently R4 wherein each Ry is substituted with 0 to 3 R3
groups; '

R5a is mdependently alkylene of 1 to 12 carbon atoms, alkenylene of 2
to 12 carbon atoms, or alkynylene of 2-12 earbon atoms which is substituted
with 0-3 R3 groups; -

Rga is independently H or an ether- or ester-formmg group;

Rép is independently H, a protecting group for amino or the residue of a
carboxyl-containing compound; |
'Réc is independently H or the residue of an amino-containing

compound;

Wiisa group oompnsmg an acxchc hydrogen, a protected acidic group,
or an Rgc amide of the group comprising an acidic hydrogen;

W2 is a group comprising a basic heteroatom or a protected baslc
heteroatom, or an Rgb amide of the basic heteroatom,

W3 is W4 or W5;

Wy is Rs or -C(O)RS, -C(O)W5, -SO2RS, or -SO2Ws;

W5 is carbocycle or heterocycle wherein W5 is mdependently
substituted with 0 to 3 Rz groups, o

W is -Rs, -W5, -R5aWS5, -C(0)0R6a -C(O)Rsc, -C(O)N(Reb)z,
-C(NRsb)(N(Réb)2), ~C(S)N(Reb)2, or -C(O)R2;

X1 is a bond, -O-, -N(H)-, -N(W¢)-, -N(OH)-, -N(OW¢)-, “N(NH2)-,
-NN(H)Wg))-, -N(N(Wg)2)-, -NEDN(W)-, -5-, -5O-, or - 502 and

each mj is mdependently an integer from 0 to 2;
and the salts, solvates, resolved enantxomers and punfzed diastereomers -

Another embodiment of the mvennon is du'ected to compounds of the
formula:
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E1 is -(CR1IR1)m1W1;
G1 is N3, -CN, -OH, -ORga, -NO3, or -(CR1R1)m1W2,
-T1 is \NR1W3, a heterocycle, or is taken together with U] or G1 to form
a group having the structure '

Rey-N

U1 is H or -X1Wg; -

J1 and J15 are indei)endently Ri, Br,Cl, F, I, CN, NO2 or N3;

J2 and J2; are independently H or Ry;

R1 is independently H or alkyl of 1 to 12 carbon atoms;

R2 is independently R3 or R4 wherein each R4 is mdependently
substituted with 0 to 3 R3 groups; - '

R3 is independently F, Cl, Br, 1, -CN, N3, -NO3, -ORga, -OR1, -N(R1)2,
-N(R1)(Reb). -N(Reb)z, -SR1, -SRéa, -S(O)R1, -5(0)2R1, -5(O)OR;, -S(O)ORsa,

- -5(0)20R1, -5(0)20Rga, -C(OYOR}, -C(O)Réc, -C(O)ORsa, -OC(O)R1,

“N(R1)(C(O)R1), -N(Reb}(C(O)R1), -N(R1)(C(O)OR1), -N(Reb)(C(O)OR1),
-C(O)N(R1)2, -C(O)N(Reb)(R1), -C(O)N(Reb)2, -CINR1)N(R1)2),
-C(N(Réb))(N(R1)2), -C(N(R1)HN(R1)(Reb)), -C(N(Reb))(N(R1)(Reb)),
-C(N(R1))(N(Reb)2), -C(N(Reb))(N(Reb)2), -N(R1)C(N(R1))N(R1)2),
-N(RDC(N(R1)(N(R1)(Réb)), -N(R1)C(N(Reb))(N(R1)2),
-N(Rgb)C(N(R1))(N(R1)2), -N(Reb)C(N(Rep)(N(R1)2),
-N{Reb)C(N(R1)N(R1)(Reb)), -N(R1)C(N(Reb))N(R1)(Reb)).
-N(R1)C(N(R1))N(Reb)2), -N(Reb)C(N(Reb))(N(R1)(Reb)),
“N(Rgb)C(N(R1))(N(Reb)2), -N(R1)C(N(Rsb))(N(Reb)2),
-N(Reb)C(N(Reb))(N(Reb)2), =0, =5, =N(R1) or =N(Rep);

R4 is independently alkyl of 1 to 12 carbon atoms, alkenyl of 2 to 12
carbon atoms, or alkyriyl of 2 to 12 carbon atoms;

-7-
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"Rsis independenﬂ'y R4 wherein each Ry is substituted with 0 to 3 R3
groups;

Rs5a is mdependently alkylene of 1 to 12 carbon atoms, alkenylene of 2
to 12 carbon atoms, or alkynylene of 2-12 carbon atoms which is substituted
with 0-3 R3 groups;

Réa is independently H or an ether- or ester—forming group;

Rgp is independently H, a protecting group for amino or the residue of a
carboxyl-containing compound;

Rgc is mdependently H or the resxdue of ¢ an ammo-contalmng
compound; : - ' ' :

W1 is a group comprising an acxd:c hydrogen, a protected acidic group,
or an Rgc amide of the group comprising an acidic hydrogen;

W2 is a group comprising a basic heteroatom or a protected basic
heteroatom, or an Rgph amide of the basic he_teroatom; o

W3 is W4 or Ws5; '

W4 is R5 or -C(O)R5, -C(O)WS5, -SO2Rs, or -SO2WSs;

W5 is carbdeycle or heterocycle wherein ‘W5 is independently
substituted with 0 to 3 Rz groups; o

Wg is -Rs, -W5, -R5aW5, -C(O)ORga, -C(O)Rac. -C(O)N(Réb)z.
-C(NR6b)N(R6b)2), -C(S)N(Réb)2, or -C(O)R2; o

X1 is -O-, -N(H)-, -N(We)-, -N(OH)-, -N(OWe)-, -N(NH2)-,
-N(NH)(Wé))-, NNWg)2)-, -NEHNWe)-, -5-, -SO-, or -502-; and

each mi is independently an integer from 0 to 2; ..

- and- the salts, solvates, resolved enantlomers and purified diastereomers

thereof. : -
Another embodunent of the mventxon is dxrected to compounds of the
formula: o
Y
wherein: o
E1is -CO2Ry;

Gu is -NHg, -N(H)(Rs) or -N(H)(C(N(H))(NHz)), 3

Ty is -NH)YC(OXCHa); -

Ui is -ORg0; '

Ri mHoranalkylofl 2,3,4,5,6,7,8,9,10, 11, or 12 carbon atoms; and

-8
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Reo is a.brax_t_é_he'd alkylof 3,4,5,6,7,8,9, 10,11, or 12 carbon atoms;
and the salts, solvates, resolved enantiomers and purified diastereomers
thereof. :

Another embodiment of the invention is dn'ected to compounds of

formulas {(VH) or (VII):

(Vi)

wherein

Epis '(CRIRI)mIWL

Gi is N3, -CN, -OH, -0R53 -NO2, or -(CR1R1)m1W2,

T1 is -NRjW3, a heterocycle, or is taken together with Gi to form a
group having the structure

RN

U1 is -X1Ws;

J1 and J1a4 are mdependently Ry, Br,CLE I CN, NOz or N3;

J2 and J2a are independently H or R1;

R is independently H or alkyl of 1 to 12 carbon atoms;

R2 is independently R3 or R4 wherein each Ry is independently

_'substituted with 0 to 3 R3 groups;

R3 is independently F, Cl, Br, I, -CN, N3, -NO2, -OR¢a, -OR1, -N(R1)z,
-N(R1)(Réb), -N(Reb)2, -SR1, -SRéar -S(O)R1, -5(O)2R1, -5(O)OR;, -5(0)ORea,

--5(0)20R}, -5(0)20Rga, “C(O)OR1, “C(O)Réc, -C(O)ORea, “OC(O)Ry,

“N(R1XC(O)Ry), -N(Reb)(C(O)Ry), -N(R1)(C(O)OR1), -N(Reb)(C(O)ORy),

-9a-
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-C(O)N(R1)2, ~C(O)N(Rb)(R1), -C(O)N(Reb)2, “C(NR1)(N(R1)2),
-C(N(Reb)}N(R1)2), “CIN(R1))NR1)(Reb)), “CN(Reb))(N(R1)(Reb)),
-C(N(R1))(N(Reb)2), “CN(Reb))(N(Reb)2), -NR1)C(N(R1))N(R1)2),
N(R1CN(R)NN(R1)(Reb)), -N(R1)C(N(Reb)N(R1)2),
-N(Rgb)C(N(R1)}N(R1)2), -N(Rep)C(N(Reb))N(R1)2),
-N(Reb)C(N(R1))(N(R1)(Réb)). “N(R1)C(N(Reb))(N(R1)(Reb)),
“N(R)C(N(R1))N(Rep)2), -N(Reb)C(N(Rep))N(R1)(R6b)),
-N(Reb)C(N(R1))(N(Reb)2), -N(R1)C(N(Reb))(N{(Réb)2),
-N(Reb)C(N(Rep))(N(Reb)2), =O, =S, =N(R1) or =N(Reb);

Rgis mdependently alkyl of 1 to 12 carbon atoms, alkenyl of 2 to 12
carbon atoms, or alkynyl of 2 to 12 carbon atoms; -

R5 is mdependently R4 wherein each R4 is substituted with 0 to 3 R‘;
groups;

- R5a is mdependently alkylene of 1 to 12 carbon atoms, alkenylene of 2
to 12 carbon atoms, or alkynylene of 2-12 carbon atoms any one of which
alkylene, alkenylene or alkynylene is substituted with 0-3 R3 groups;

Réa is independently H or a protectmg group for hydroxyl or thio;

Repb is independently H, a protechng group for ammo or the residue of a
carboxyi-containing compound;

R is independently H or the residue of an amino-containing
compound;

W1 is a group comprising an acidic hydrogen, a protected acidic group,
or an Rgc amide of the group comprising an acidic hydrogen;

W2 is a group comprising a basic heteroatom or a protected basic
heteroatom, or an Réb amide of the basic heteroatom;

W3 is W4 or W5; :

W4 is RS or -C(O)RS, -C(O)Ws, -SO2Rs, or -S02Ws;

W5 is carbocycle or heterocycle wherein W5 is mdependently
substituted with 0 to 3 R2 groups;

W¢ is -R5, -W5, -R5aW5, -C(O)ORéa, -C(O)Ré6c -C(O)N(Réb)z.
-C(NR6b}N(R6b)2), -C(NRsb)(N(H)(Réb)). ~“CN(H)N(R6b)2), -C(S)N(Rsb)z. or
-C(O)R2; .

X1 is a bond, -O-, -N(H)-, -N(Ws)-. -5-, -SO-, or -SOz and

each m] is independently an integer. from 0 to 2;
provided, however, that compounds are excluded wherein Ui is Hor

- “CH2CH(OH)CH2(OH);

and the salts, solvates, resolved enannomers and purified dxastereomers
thereof.
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In another émbodiment of the invention 4 ¢ompound or composition
of the invention is provided that further comprises a pharmaceutically-
acceptable carrier. o -

In another embodiment of the invention the activity of neuraminidase
is inhibited by a method comprising the step of treating a sample suspected of
containing neuraminidase with a compound or composition of the
invention. o - ” o

Another embodiment of the invention provides a method for
inhibiting the activity of neuraminidase comprising the step of contacting a
sample suspected of containing neuraminidase with the composition
embodiments of the invention.

Another embodiment of this invention is a method for the treatment
or prophylaxis of viruses, particularly influenza virus infection in a host
comprising administration to the host, by a route other than topically to the
respiratory tract, of a therapeutically effective dose of an antivirally active
compound described in WO 91/16320, WO 92/06691 or US patent 5,360,817.

In other embodiments, novel methods for synthesis of the compounds
of this invention are provided. In one such embodiment, a method is
provided for using a compound of the formula 281 wherein the method
comprises treating compound 281 with a compound of the formula Rs-X1-H
to form a compound of the formula 281.1

Rs—X _CO-R
CO,Rs; 56— A1 251
Rerﬂ:j, o H . |
,';‘,3 ' | H ﬂs

281 281.1

wherein:
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X1 and Rs are as deScnbe& abbﬁé,
Rs1 is an acid stable protecting group for a carboxyhc amd and
Rsq4 azmdme actlvatmg group. :

In another embodunent a method is prov:ded for usmg a compound

of the formula: _
6 OH

HO.»~ aCOH
4
HO" 2__ o
| OH _ 5
Quinic Acid
wherein the method. comprises treating Quinic acid thh a gemmal

dialkoxyalkane or geminal dialkoxy cycloalkane and acid to form a compound
of the formula:

OH

274 ;
treating compound 274 with a metal alkoxxde and an alkanol to form a

- compound of the formula:

OH

Oh- COZR51
Rsa. o | B
OH o

276
treating compound 275 with a sulfonic acid halide and an amine to form a

.
’

compound of the formula:
OH

_Om. 002951
Rso. O"’

ORs,

276 ; and
treating compound 276 with a dehydrating agent followed by an acid and an

-10-
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alkanol to form a compound of the formula:

" HO.. CO,Rs,
- HO“"Q
| ORs,

_ 272
wherein:

Rsp is a 1,2 diol protectmg group;
Rs51 is an acid stable carboxylic acid protecting group, and
" Rszisa hydrpxy acnvatmg group.

Brief Deacription of the Drawings

Figs. 1 and 2 depict the arterial oxygen saturation (Sa0O2) levels of
influenza-A infected mice treated with varying i.p. doses of GG167 (4~
guanidino-2,4-dideoxy-2,3-dehydro-N-acetylneuraminic acid), a known anti-
influenza compbund (Fig. 1) and compound 203 of this invention (Fig. 2): 50,
10, 2 and 0.5 mpk (mg/ kg/day) of test compounds and saline control are
designated, respectively, by squares, solid circles, triangles, diamonds and
open circles. In all Figures, *P<0.05, **P<0.01 compared to the saline controls.

Figs. 3-5 compare the Sa03 levels achieved in influenza A infected
mice treated with p.o. doses of ribavirin (triangles), compound 203 (squares)
and GG167 (solid circles); saline controls are open circles: Fig. 3: 150 mpk of
each of compound 203 and GG167, 100 mpk ribavirin; Fig. 4: 50 mpk of each
of compound 203 and GG167, 32 mpk of ribavirin; Fig. 5: 10 mpk of each of
compound 203 and GG167, 10 mpk of ribavirin.

Figs. 6-8 depict the SaO; levels in influenza A mfected mice treated
with low p.o. doses of compounds 262 (circles) and 260 (solid squares) and
GG167 (triangles); saline controls are open circles and uninfected controls are
open squares: Fig. 6: mpk of each of the test compounds; Fig. 7: 1 mpk of
each test compound; Fig. 8: 0.1 mpk of each test compound.

D I ol iD - IO ’ . ] ’ .
C iti f the I tion.

The compounds of this invention exclude compounds heretofore
known. However, as will be further apparent below in other embodiments it
is within the invention to use for antiviral purposes known compounds
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heretofore only produced and used as intermediates in the preparation of
antiviral compounds. With respect to the United States, the compounds or
compositions herein exclude compounds that are anticipated under 35 USC

- §102 or obvious under 35 USC §103. In particular, the claims herein shall be

construed as excluding the compounds which are anticipated by or not
possessing novelty over WO 91/16320, WO 92/06691, US patent 5,360,817 or
Chandler, M; ef al.; 1. Chem. Soc. Ee:lsmIr_am 1, 1995, 1189-1197.

The foregoing notwithstanding, in an embodlment of the invention
one identifies compounds that may fall thhm the genenc scope of WO -
91/16320, WO 92/06691 or US patent 5 360,817 but Wthh have (a) formula Ia
of the 320 application, (b) carbon for group "A" in’ the '320 apphcahon, and (c)
RS of the '320 and 691 applications being "-CH2 YRS, -CHYR6CH2YRS or
-CHYR6CHYR6CH2YR6 where YRS cannot be either OH or protected OH in
which the protecting group is capable of hydrolys1s to yield the free OH under
conditions of the human gastrointestinal tract, i.e. the compounds are stable
to hydrolysis in the gastrointestinal tract.’ Thus, typically excluded from this
embodiment are compounds of the ‘320 or ‘691 applications where RS therein
is acetyl or other carbacyl having 1-4.carbon atoms. '

Recipes and methods for determining stability of compounds in
surrogate gastrointestinal secretions are known. Compounds are defined
herein as stable in the gastrointestinal tract where less than about 50 mole
percent of the protected groups are deprotected in surrogate intestinal or
gastric juice upon incubation for 1 hour at 37°C. ‘Such compounds. are suitable
for use in this embodiment. Note that simply because the compounds are
stable to the gastrointestinal tract does not mean that they cannot be
hydroyzed in vivo. Prodrugs typically will be stable in the digestive system
but are substantially hydroyzed to the parental drug in the digestive lunem,
liver or other metabolic organ, or within cells in general.

It should be understood, however, that other _ernbod_un‘ents of this
invention more fully desctib_ed below contemplate the use of compounds that
are in fact specifically disclosed in WO 91/16320, WO 92/06691, or US patent
5,360,817, including those in which YRS is free hydroxyl, or hydroxyl protected
by a readily hydrolyzable group such as acetyl. In this instance, however, the
compounds are delivered by novel routes'-of_- administration.
~ In another embodiment, the compounds' herein exclude those in
which S o o .

(a) E1is -CO2H, -P(O)(OH)2, -NO2, -SO2H, -SO3H, tetrazolyl, -CH2CHO,
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' -CHO, or -CH(CHO);

(b) Gi is -CN, N3,-NHR20, NR2q, -OR20, guanidino, SR20, -N(R20)—0,
-N(R20)(OR20), -N(H)}R20)N(R20)2, unsubstituted pyrimidinyl, or
unsubstituted (pyrimidinyl)methyl;

(c) T1is -NHR2q, -NO2; and R2¢ is H; an acyl group havmg l1to4
carbon atoms; a linear or cyclic alkyl group having 1 to 6 carbon atoms, or a
halogen-substituted analogue thereof; an allyl group or an unsubstituted aryl
group or an aryl substituted by a halogen, an OH group, an NO2 group, an
NH2 group or a COOH group;

(d) each]jis H; and

(e) X1 is a bond, -CH2- or -CH2CH?-;

in which case Wg is not H, W7 or -CH2W7 wherein W7 is H, -ORga,
-OR1, -N(R1)2, -N(R1)(Réb), -N(R¢b)2, -SR1, or -5Réa.

In a further embodiment, the compounds of this invention are those -
in which U1 is not -CH20H, -CH20Ac, or -CH20CH2Ph.

In a further embodiment, the compounds of this invention are those

| in which Ej is not -CH20H, -CH20TMS, or -CHO.

In a further embodiment, the compounds of this invention are those
in which U1 is not bonded directly to the nuclear ring by a carbon atom or U}
is not substituted with hydroxyl or hydroxyester, in particular U1 is not
polyhydroxyalkane, especially -CH(OH)CH(OH)CH20H. In a further
embodiment, U] is a branched chain group R5 as described below or a
carbocycle which is substituted with at least one group R5,

In a further embodiments, excluded from the invention are
compounds of the formula:

Usi, A2, E Ui, Az E1
L LT
T Y T, '
(=§1 Gy
' ) - (VD
wherein: '
1. In formula (V):
A2 is -O- or -CH?-;
E1is-CO2H;

G1 is NH)C(NH)(NH2);
T1 is -N(H)(Ac); and
U] is of the formula:
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OH
\
OH fm |
2. In formula (V):
A2 is -O- or -CH2-;
- E1is-CO2H;
Gj is -NH2;
'T1 is -N(H)(Ac); and
U1 is -CH20H;
3. In formula (V):
A2 -CH2-;
Ej is -CH20H or -CH20TMS;
G1 is -N3;
 T1is -N(HXAc); and
U1 is -CH20CH?2Ph;
4. In formula (V):
A2 -CH2-;
E1 is -CO2H or -CO2CH3;
G1is -N3; -
T1 is -N(H)(Ac); and
Ui is -CHZOH;
5. In formula V)
A2 -CH2-;

or

Ej is -CO2H, -CHO, or -CH2OH;

G is -N3;

T1 is -N(H)(Ac); and

U1 is -CH20OCH2Ph;
6. In formula (VI):

A2-CH2-;

E1 is-CO2H;

G1is -OCH3;

Tj is -NH2; and

U1 is -CH20H; and
7. In formula (VI):

A2 -CH2-;

E1 is -CO2H;

G1is-OCH3;

-14-
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T1 is -N(H)(Ac); and

U1 is -CH20Ac.

Whenever a compound described herein is substituted with more than
one of the same designated group, e.g., "R1" or "Réa", then it will be
understood that the groups may be the same or different, i.e., each group is
independently selected. , _ '

"Heterocycle" as used herein includes by way of example and not
limitation these heterocycles described in Paquette, Leo A.; "Principles of
Modern Heterocyclic Chemistry” (W.A. Benjamin, New York, 1968),
particularly Chapters 1, 3, 4, 6, 7, and 9; "The Chemistry of Heterocyclic
Compounds, A series of Monographs” (John Wiley & Sons, New York, 1950
to present), in particular Volumes 13, 14, 16, 19, and 28; and "J. Am. Chem.
Soc.", 82:5566 (1960). | |

Examples of heterocycles include by way of example and not limitation
pyridyl, thiazolyl, tetrahydrothiophenyl, sulfur oxidized |
tetrahydrothiophenyl, pyrimidinyl, furanyl, thienyl, pyrrolyl, pyrazolyl,
imidazolyl, tetrazolyl, bgniofuranyl, ‘thianaphthalenyl, indolyl, indolenyl,
quinolinyl, isoquinolinyl, benzimidazolyl, piperidinyl, 4-piperidonyl,
pyrrolidinyl, 2-pyrrolidonyl, pyrrolinyl, tetrahydrofuranyl,
tetrahydroquinolinyl, tetrahydroisoquinolinyl, decahydroquinolinyl,
octahydroisoquinolinyl, azocinyl, triazinyl, 6H-1,2,5-thiadiazinyl, 2H,6H-1,5,2-

dithiazinyl, thienyl, thianthrenyl, pyranyl, isobenzofuranyl, chromenyl,

xanthenyl, phenoxathiinyl, 2H-pyrrolyl, isothiazolyl, isoxazolyl, pyrazinyl,
pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl, 1H-indazoly, purinyl, 4H-
quinolizinyl, phthalaziny!, naphthyridinyl, quinoxalinyl, quinazolinyl,
cinnolinyl, pteridinyl, 4aH-carbazolyl, carbazolyl, p-carbolinyl,
phenanthridinyl, acridinyl, pyrimidinyl, phenanthrolinyl, phenazinyl,
phenothiazinyl, furazanyl, phenoxazinyl, isochromany!, chromanyl,
imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperazinyl,
indolinyl, isoindolinyl, quinuclidinyl, morpholinyl, oxazolidiny},
benzotriazolyl, benzisoxazolyl, oxindolyl, benzoxazolinyl, and isatinoyl.
By way of example and not limitation, carbon bonded heterocycles are
bonded at position 2, 3, 4, 5, or 6 of a pyridine, position 3, 4,5, or 6 of a
pyridazine, position 2, 4, 5, or 6 of a pyrimidine, position 2, 3, 5, or 6 of a
pyrazine, position 2, 3, 4, or 5 of a furan, tetrahydrofuran, thiofuran,
thiophene, pyrrole or tetrahydropyrrole, position 2, 4, or 5 of an oxazole,
imidazole or thiazole, position 3, 4, or 5 of an isoxazole, pyrazole, or
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isothiazole, position 2 or 3 of an aziridine, position 2, 3, or 4 of an azetidine,
position 2, 3, 4, 5, 6, 7, or 8 of a quinoline or position 1,3, 4, 5, 6, 7, or 8 of an
isoquinoline, Still more typically, carbon bonded heterocycles include 2-

pyridyl, 3-pyridyl, 4-pyridyl, 5-pyridyl, 6-pyridyl, 3-pyridazinyl, 4-pyridazinyl, 5-

- pyridazinyl, 6-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 6-

pyrimidinyl, 2-pyrazinyl, 3-pyrazinyl, 5-pyrazmyl 6-pyrazmy1 2-thiazolyl, 4-
thiazolyl, or 5-thiazolyl. _

By way of example and not lmutatxon, mtrogen bonded heterocycles are
bonded at position 1 of an aziridine, azetidine, pyrrole, pyrrolidine, 2-
pyrroline, 3-pyrroline, imidazole, imidazolidine, 2-imidazoline, 3-
imidazoline, pyrazole, pyrazoline, 2-pyrazoline, 3-pyrazoline; piperidine,
piperazine, indole, indoline, 1H-indazole, position 2 of a isoindole, or
isoindoline, position 4 of a morpholine, and position 9 of a carbazole, or B-
carboline. Still more typically, nitrogen bonded heterocycles include 1-
aziridyl, 1-azetedyl, 1-pyrrolyl, 1-imidazolyl, I-pyrazolyl, and 1-piperidinyl.

"Alkyl" as used herein, unless stated to the contrary, is C1-C12
hydrocarbon contammg normal, secondary, tertiary or cyclic carbon atoms.
Examples are methyl (Me, -CH3), ethyl (Et, -CH2CH3), 1-propy! (n-Pr, n-propyl,
-CH2CH2CH3), 2-propyl (i-Pr, i-propyl, -CH(CH3)2), 1-butyl (n-Bu, n-butyl,
-CH2CH2CH2CH3), 2-methyl-1-propyl (i-Bu, i-butyl, -CH2CH(CH3)2),
2-butyl (s-Bu, s-butyl, -CH(CH3)CH2CH3), 2-methyl-2-propyl (t-Bu, t-butyl,
-C(CH3)3), 1-pentyl (n-pentyl, -CH2CH2CH2CH2CH3), 2-pentyl.
(-CH(CH3)CH2CH2CH3), 3-pentyl (-CH(CH2CH3)2), 2-methy]-2-butyl
(-C(CH3)2CH2CH3), 3-methyl-2-butyl (-CH(CH3)CH(CHg)g), 3-methyl-1-butyl
(~CH2CH2CH(CH3)2), 2-methyl-1-butyl (-CH2CH(CH3)CH2CH3), 1-hexyl
(-CH2CH2CH2CH2CH2CH3), 2-hexyl (-CH(CH3)CH2CH2CH2CH3), 3-hexyl
(-CH(CH2CH3)(CH2CH2CH3)), 2-methyl-2-penty! (-C(CH3)2CH2CH2CH3),
3-methyl-2-pentyl (-CH(CH3)CH(CH3)CH2CH3), 4-methyl-2-penty] |
(-CH(CH3)CH2CH(CH3)2), 3-methyl-3-pentyl (-C(CH3NCH2CH3)2),
2-methyl—3-pentyl (-CH(CH2CH3)CH(CH3)2), 2 3-d1methy1-2-butyl
(-C(CH3)2CH(CH3)2), 3,3-dimethyl-2-butyl (-CH(CH3)C(CH3)3). Examples of
alkyl groups appear in Table 2 as groups 2-5, 7, 9, and 100-399,

The composmons of the invention comprise compounds of either
formula: .
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- In the typical embodiment, the compounds of Formula I are chosen.

J1 and J1a are independently Ry, Br, CL, F, I, CN, NO2 or N3, typically R1
or F, more typically H or F, more typicaily yet H. '

J2 and J2a are independently H or R}, typically H.

A1 is -C(J1)=, or -N=, typically -C(J1)=, more typically -CH=.

A2 is -C(J1)2-~, -N(1)-, -N(O)(1)-, -N(O)=, -S-, -5(0)-, -5(0)2- or -O-,
typically -C(J1)2-, -N{J1)-, -5-, or -O-, more typically -C(J1)2-, or -O-, more
typically yet -CH2- or -O-, still more typically -CH2-.

Ej is -(CR1R1)m1W13.

Typically, Rj is H or alkyl of 1 to 12 carbon atoms, usually H or an alkyl
of 1 to 4 or 5 to 10 carbon atoms, still more typically, H or an alkyl of 1, 2, 3, 4,
5,6,7,8,9,10, 11, or 12 carbon atoms, more typically yet, H or an alkyl of 1 to 3
carbon atoms selected from methyl, ethyl, n-propyl, and j-propyl. Most
typically R1 is H. _

m1 is an integer of 0 to 2, typically 0 or 1, most typically 0.

m?2 is an integer of 0 to 1.

m3 is an integer of 1 to 3.

W1 is a group comprising an acidic hydrogen, a protected acidic group
or an R¢c amide of the group comprising an acidic hydrogen which, within
the context of the invention, means a group having a hydrogen atom that can
be removed by a base yielding an anion or its corresponding salt or solvate.
The general principles of acidity and basicity of organic materials are well
understood and are to be understood as defining W1. They will not be
detailed here.  However, a description appears in Streitwieser, A.; and
Heathcock, C. H.; "Introduction to Organic Chemistry, Second Edition"
(Macmillan, New York, 1981), pages 60-64. Generally, acidic groups of the
invention have pK values less than that of water, usually less than pK = 10,
typically less than pK = 8, and frequently less than pK = 6. They include
tetrazoles and the acids of carbon, sulfur, phosphorous and nitrogen, typically
the carboxylic, sulfuric, sulfonic sulfinic, phosphoric and phosphonic acids,
together with the Rgc amides and Rgp esters of those acids (R6a and Rgc are
defined below). Exemplary W1 are -CO2H, -CO2Rga, -OSO3H, -SO3H, -SO2H, .
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-OPO3Hg, -POs(Rea)2, PO3H2, -PO3(H)(Rea). and -OPO3(R6a)2. W1 typically is
E1, and E1 typically is -CO2H, -CO2R¢6a, -C02R4 or CO2R1, and most typically
is CO2R14 wherein R14 is normal or termmally secondary C1.Cg alkyl.
W1 may also be a protected acidic group, which, within the context of
5 the invention means an acidic group as described above that has been

protected by one of the groups commonly used in the art for such groups and

are described below under Rga. More typically, protected W1 is -CO2R1 - _
SO3Rj, -S(O)OR], -P(OXOR1)2, -C(O)NH502R4, or SOzNHC(O)-R4, wherein
R is defined above.

10 Most typically, Ej is selected from -C(O)O(CHz)bCH((Cﬂz)CCHs)z where

b=0to4,c=0to4,andb+c= 1to4_orfromthegroupof '

0 0 o
- H | H H - CH
OH . 7 O-CH; . o—

S ( : ' . CH3 .
0 CHy 0 °

Ho_f'/ | YS‘OH |

| o

\\ JOH ' \\ O-GH3 \

P on - S’P\o cH ,and :N
\)_

- Exemplary E1 groups are hsted in Tables 3a through 3b.
. G1 is N3, -CN, -OH, ORga, -NO2 or -(CR1R1)m1W2, wherein R} and
15 ml are defined above. Orxdinarily, G1 is ~CR1R1)m1W2.
' W32 is a group comprising a basic heteroatom, a protected basic

heteroatom or an Rgb amide of the basic heteroatom. W2 generally comprises
a basic heteroatom, which, within the context of the invention means an
atom other than carbon which is capable of protonation, typically by an acidic

20 hydrogen having an acidity in the range described above for Wi. The basic
principles of basicity are described in Streitwieser and Heathcock (op. cit.) and
provide meaning for the term basic heteroatom as will be understood by those
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ordinarily skilled in the art. Gene_rélly, the basic heteroatoms employed in the
compounds of the invention have pK values for the corresponding -
protonated form that are in the range of values described above for W1. Basic

“heteroatoms include the heteroatoms common in organic compounds which

have an un-shared, non-bonding, n-type, or the like, electron pair. By way of
example and not limitation, typical basic heteroatoms include the oxygen,
nitrogen, and sulfur atoms of 'g_rou_ps such as alcohols, amines, amidines, |
guanidines, sulfides, and the like, frequently, amines, amidines and
guanidines. Ordinarily, W2 is amino or an amino alkyl (generally lower
alkyl) group such as aminomethyl, aminoethyl or aminopropyl; an amidinyl,
or an amidinoalkyl group such as amidinomethy!, amidinoethyl, or
amidinopropyl; or guanidinyl, or a guanidinoalkyl group such as
guanidinomethyl, guanidinoethyl, or guanidinopropyl (in each instance
wherein the alkyl group serves to bridge the basic substituent to the
carbocyclic ring). More typically, W2 is amino, amidino, guanidino,
heterocycle, heterocycle substituted with 1 or 2 amino or guanidino groups
(usually 1), or an alkyl of 2 to 3 carbon atoms substituted with amino or
guanidino, or such alkyl substituted with an amino and a second group
selected from the group consisting of hydroxy and amino. The heterocycles
useful as W2 include typically N or S-containing 5 or 6 membered rings,
wherein the ring contains 1 or 2 heteroatoms. Such heterocycles generally are
substituted at ring carbon atoms. They may be saturated or unsaturated and
may be linked to the core cyclohexene by lower alkyl (m1=1 or 2) or by -NRj-.
Still more typically, W2 is -NHR1, -C(NH)(NH32), -NR1-C(NR1}NR1R3),
-NH-C(NH)(NHR3), -NH-C(NH)(NHR1), -NH-C(NH)NH?2,
-CH(CH2NHR])(CH20H), -CH(CH2NHR1)}(CH2NHR1), -CH(NHR1 )-
(CR1R1)m2-CH(NHR1)R}, -CH(OH)-(CR1R1)m2-CH(NHR1)R1, or
-CH(NHR1)-(CR1R1)m2-CH(OH)R1, (CR1R1)m2-S-C(NH)NH2,.
-N=C(NHR1)(R3), -N=C(SR1)N(R1)2, -N(R1)C(NH)N(R1)C=N, or
-N=C(NHR1)(R1); wherein each m2 is ordinarly 0, and ordinarily R is H and
R3 is C(O)N(R1)2.

W2 optionally is a protected basic heteroatom which within the context
of the invention means a basic heteroatom as described above that has been
protected by Rgb such as one of the groups common in the art. Such groups
are described in detail in Greene (op. cit.) as set forth below. Such groups
include by way of example and not limitation, amides, carbamates, amino
acetals, imines, enamines, N-alkyl or N-ary! phosphinyls, N-alkyl or N-aryl
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sulfenyls or sulfonyls, N-alkyl or N—aryl s1lyls, thxoethers, thnoesters,

- disulfides, sulfenyls, and the like. In some embodiments, the protecting
group Reb will be cleavable under physxologxcal condmons, typxcally it will be
cleavable in vivo where, for example, the basic heteroatom forms an amide

5 with an organic acid or an amino acid such as a naturally occurring amino
acid or a polypeptide as described below for the R5a group.
Typically G is selected from the group conmstmg of:

NH N CNH; 0 NH,
Lk .&/NHZ L 2
' o ‘(L‘.'NH.' AAw
N.NH NH, AR UNINH
et Y
NH, ' - O NHp
\,NYNHZ- | YNYNH:_ e YNYNHz
W CHy  SCHy
| | CH; H CHj
H CH, B .&/" _
) 1 - N 2N
NN N 2N I
NHp N o W

10
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- A
N« -
\/_. CH3 \/N\/ \/N\/\CH3 _

» L]

H H
i - . |
y /N\rCH3 g /-_N\/\OH' | s(N\/\:NHz
CH3 ! - ' .
CHj
GHs

N N‘CH:., and N\/CH3.

Further exemplary G1 groups are listed in Table 4.
T1 is -NR1W3 or heterocycle, or is taken together with U1 or 61 to form
5 agroup havmg the structure

. H&-N :

where Rgb is defined below, and R] and W3 are defined above. Generally T1
is selected from the group conszstmg of:

0]
/IL A FHZC/‘L }’ HFzC./_IL'}'}’
H . . H H '
O
s M A
\ : N—S’
e O A
| H ' o
10 Exemplary T} groups are listed in Table 5.

W3 is W4 or W5, wherein W4 is R} or -C(O)R5, -C(O)Ws5, -SO2Rs, or
-S02Ws, Typically, W3 is -C(O)R5 or W5.
R2 is independently R3 or R4 as defined below, with the proviso that
each R4 is independently substituted with 0 to 3 R3 groups;
15 - R3is mdependently F, Cl, Br, 1, -CN, N3, -NOz, -ORga, -OR1, -N(Ry)2,
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-N(R1)(Réb), -N(Reb)2, -SR1, -SRea, -5(O)R1, -5(0)2R1, -5(O)OR1, -S(O)ORga,
-S(O)20R1, -5(0)z0Rés, -C(OJOR1, -C(O)Rec, -C(O)ORea, “OC(O)Ry,
-N(R1)(C(O)R1), -N(Rep)(C(O)Ry), -N(R1)(C(O)ORy), -N(Reb)(C(O)ORy),
-C(OIN(R1)2, -C(O)N(Rep)(R1), -C(OIN(Reb)2, -CINR1)N(R1)2),
“C(N(Rgb)XN(R1)2), “CIN(R1))(N(R1)(Reb)), -C(N(Reb))N(R1)(Rsb)),
-C(N(R1))(N(Rep)2), “C(N(Reb))N(Reb)2), -“N(R1)CIN(R1)(N(R1)2),
'N(RI)C(N(RI))(N(RI)(RGb))z -N(R1)C(N(Reb))(N(R1)2),
-N(Rsb)C(N(Rﬂ)(N(Rl)z_L -N(Reb)C(N(Rep))(N(R1)2), -
-N(Re¢b)C(N(R1))(N(R1)(Reb)), -N(R1)C(N(R6b))(N(R1)(Rab)),
-NR1C(N(R1 )N (Reb)2), -N(Reb)C(N(Rep))N(R1)(Reb)),
-N(Reb)C(N(R1))(N(Reb)2), -N(R1)C(N(Rgp))(N(Reb)2),
-N(Reb)C(N(Reb))(N(Reb)2), =O, =5, =N(Ry) or =N(Reb). Typically R3 is F, Cl,
-CN, N3, NO2, -ORga, -OR1, -N(R1)2, -N(R1)(Réb), -N(R6b)2, -SR1, -SRéa, -
-C(O)OR1, -C(O)Rgc, -C(O)ORga, -OC(O)R1, -NR1C(O)R], -N(Rgb)C(O)R1,
-C(O)N(R1)2, -C(O)N(Rgb)(R1), -C(O)N(Rgb)2, or =O. More typical R3 groups
comprising Reb include -C(O)N(Rgp)2, -C(OIN(Rgp)(R1), -C(S)N(Rgp)2, or -
-C(S)IN{R¢b)(R1). More typlcally yet R3is F, Cl, -CN, N3, -OR3, -N(Rl)z, -SR1,
-C(O)OR1, -OC(O)R1, or =O. More typically still, R3 is F, -OR1, -N(R1)2, or =0.
In the context of the present application, "=O" denotes a double bonded
oxygen atom {(oxo), and “=S" —N(Reb) and "=N(R1)" denote the sulfur and
nitrogen analogs.

R4 is alkyl of 1 to 12 carbon atoms, and alkynyl or alkenyl of 2 to 12
carbon atoms. The alkyl Ry¢'s are typically of _1_ 2,3,4,5,6,7,8,9,10, 11,0r12
carbon atoms and the alkenyl and alkynyl R4’s are typically of 2, 3, 4, 5, 6, 7,8,
9, 10, 11, or 12 carbon atoms. R4 ordinarily is alkyl (as defined above). When
Ry is alkenyl it is typically ethenyl (-CH=CH?), 1-prop-1-enyl (-CH=CHCH3), 1-
prop-2-enyl (-CH2CH=CH3), 2-prop-1-enyl (-C(=CH2)(CH3)), 1-but-1-enyl
(-CH=CHCH2CH3), 1-but-2-enyl (-CH2CH=CHCH3), 1-but-3-enyl
(-CH2CH2CH=CH2), 2-methyl-1-prop-1-enyl (-CH=C(CH3)2), 2-methy}-1-prop- -
2-enyl (-CH2C(=CH?2)(CH3)), 2-but-1-enyl (-C(=CH2)CH2CH3), 2-but-2-enyl
(-C(CH3)=CHCH3), 2-but-3-enyl (-CH(CH3)CH=CH3), 1-pent-l-enyl
(-C=CHCH2CH2CH3), 1-pent-2-enyl (-CHCH=CHCH2CHg3), 1-pent-3-enyl
(-CHCH2CH=CHCH3), 1-pent-4-enyl (-CHCH2CH2CH=CH2), 2-pent-1-enyl
(-C(=CH2)CH2CH2CH3), 2-pent-2-enyl (-C(CH3)=CH2CH2CH3), 2-pent-3-enyl
(-CH(CH3)CH=CHCH3), 2-pent-4-enyl (-CH(CH3)CH2CH=CH2) or 3-methyl-1-
but-2-enyl (-CH2CH=C(CH3)2). More typically, Rq alkenyl groups are of 2, 3 or
4 carbon atoms. When Ry is alkynyl it is typically ethynyl (-CCH), 1-prop-1-
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ynyl (-CCCH3), 1-prop-2-ynyl (-CH2CCH), 1-but-1-ynyl (-CCCH2CH3), 1-but-2-
ynyl (-CH2CCCH3), 1-but-3-ynyl (-CH2CH2CCH), 2-but-3-yny! (CH(CH3)CCH),
1-pent-1-ynyl (-CCCH2CH2CH3), 1-pent-2-ynyl (-CH2CCCH2CH3), 1-pent-3-
ynyl (-CH2CH2CCCH3) or 1-pent-4-ynyl (-CH2CH2CH2CCH). More typically,
R4 alkynyl groups are of 2, 3 or 4 carbon atoms.

R5 is R4, as defined above, or R4 substituted with 0 to 3 R3 groups.
Typically R5 is an alkyl of 1 to 4 carbon atoms substituted with 0 to 3 fluorine
atoms. . .

R5a is alkylene of 1 to 12 carbon atoms, alkenylene of 2 to 12 carbon
atoms, or alkynylene of 2-12 carbon atoms which is substituted with 0-3 R3 -
groups. As defined above for R4, Rsa'sareof 1,2,3,4,5,6,7, 8,9, 10,11, or 12
carbon atoms when alkylene and of 2, 3, 4, 5,6, 7, 8,9, 10, 11, or.12 carbon
atoms when alkenylene or alkynylene. Each of the typical R4 groups is a
typicall R5a group with the proviso that one of the hysrogen atoms of the
described R4 group is removed to form the open valence to a carbon atom

- through which the second bond to the R5; is attached.

R1g is alky), alkenyl, alkynyl of 1 to 12 carbon atoms substituted with 0
to 3 R2. |

R11 is independently Hor R10.

- R12 is a cycloalkyl of 3 to 10 carbon atoms, or cycloalkenyl of4to 10
carbon atoms.

Ri14 is normal or termmally secondary C1-Cg alkyl.

W5 is a carbocycle or heterocycle, with the proviso that each W5 is
independently substituted with 0 to 3 R2 grbups. W5 carbocycles and T1 and
W5 heterocycles are stable chemical structures. Such structures are isolatable
in measurable yield, with measurable purity, from reaction mixtures at

‘temperatures from -78°C to 200°C. Each W5 is independently substituted with
0 to 3 R2 groups. Typically, T1 and W5 are a saturated, unsaturated or

aromatic ring comprising a mono- or bicyclic carbocycle or heterocycle. More
typically, T1 or W5 has 3 to 10 ring atoms, still more typically, 3 to 7 ring
atoms, and ordinarily 3 to 6 ring atoms. The T1 and W5 rings are saturated
when containing 3 ring atoms, saturated or monounsaturated when
containing 4 ring atoms, saturated, or mono- or diunsaturated when
containing 5 ring atoms, and saturated, mono- or diunsaturated, or aromatic
when containing 6 ring atoms.

When W5 is carbocyclic, it is typically a 3 to 7 carbon monocycle ora 7
to 12 carbon atom bicycle. More typically, W5 monocyclic carbocycles have 3



10

15

WO 96/26933 - - PCT/US96/02882

to 6 ring atoms, stlil more typxcally 5 oré ring atoms W5 bicyclic carbocycles
have 7 to 12 ring atoms arranged as a blcyclo [4.9), 15.51, [5.6) or [6. 6] system, stﬂl

* more typically, 9 or 10 ring atoms arranged as a bicyclo [5,6] or [6, 6] system.

Examples include cyclopropyl, cyclobutyl, cyclopentyl l-cyclopent-l-enyl 1-
cyclopent-2-enyl, 1-cyclopent—3-enyl cyclohexyl 1-cyclohex-1-enyl 1-cyclohex-
2-enyl, 1-cyclohex-3-enyl, phenyl spiryl and naphthyl. _

A T1 or W5 heterocycle is typically a monocycle having 3 to7 ring
members (2 to 6 carbon atoms and 1 to 3 heteroatoms selected from N, O, P,
and S) or a bicycle having 7 to 10 rmg members (4 to9 carbon atoms and 1 to 3
heteroatoms selected from N, O, P, and S). More typxcally, T1 and Ws

heterocyclic monocycles have 3 to 6 ring atoms (2to 5 carbon atoms and 1 to 2

" heteroatoms selected from N, O, and S), still more typically, 5 or 6 ring atoms

(3 to 5 carbon atoms and 1 to 2 heteroatoms selected from NandS). T1and
W35 heterocyclic bicycles have 7 to 10 ring atoms (6 to'9 carbon atoms and 1 to 2
heteroatoms selected from N, O, and S) arranged as a bicyclo [4 5], [5.5], [5. 6] or
[6,6] system, still more typically, 9 to 10 ring atoms (8 to 9 carbon atoms and 1
to 2 hetero atoms selected from N and S) arranged as a blcyclo [5, 6] or [6,6]
system.

Typically T1 and W5 heterocycles are ‘'selected from pyndyl pyridazinyl,
pyrimidinyl, pyrazinyl, s-triazinyl, oxazolyl “imidazolyl, thlazolyl isoxazolyl,
pyrazolyl, isothiazolyl, furanyl, thiofuranyl, thienyl, or pyrrolyl. -

* More typically, the heterocycle of T1 and W5 is bonded through a
carbon atom or nitrogen atom thereof. ‘Still more typically T1 heterocycles are
bonded by a stable covalent bond through a nitrogen atom thereof to the
cyclohexene ring of the compositions of the invention and W5 heterocycles
are bonded by a stable covalent bond through a carbon or rnitrogen atom
thereof to the cyciohexene ring of the éompbsitions of the invention. Stable
covalent bonds are chemically stable structures as described above. '

' W5 optionally is selected from the group consisting of:
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Q, o, O
. wf’
@".v’f‘

UiisHor -X1W5 but typically the latter

X1 is a bond, -CR5R5-, -(CR5R5)2-, -O-, -N(H)-, -N(W¢)-, -N(OH)-,
-N(OW¢)-, -N(NH2)-, -N(N(H)(Wg))-, -N(N(Wg)2)-, -N(H)N(W§)-, -5-, -SO-,
or -SO2-; typically, X1 is a bond, -CR5RS-, -(CR5RS)2-, -O-, -N(H)-, -N(Rs)-,
-N(OH)-, -N(ORs5)-, -N(NH2)-, -N(N(H)(R5)}-, -N(N(R5)2)-, -N(H)N(R5)-, -S-,
-S0-, or -502-, more typically X1 is a bond, -CR1R1-, -(CR1R1)2- -O-, -NR1-,
-N(OR1)-, -N(NR1R31)-, -S-, -50-, or -S02-. Ordmanly X1 is -O-, -NH-, -5-, -S50O-
,or -S02-.;

Wg is -R5, -W5, -R5aW5, -C(O)OR6a, -C(O)Réc, -C(O)N(R6b)2,
-C(NRgb)(N(R6b)2), -C(NReb)N(H)(R6b)). -C(N(m(N(Rsb)Z_), -C(S)N(Réb)2, or
-C(O)R2, typically is -R5, -WS5, or -R5aW5; in some embodiments, Wg is R1,
-C(O)-R1, -CHR1W?7, -CH(R1)aW7, -CH(W?7)2, (where a is 0 or 1, but is 0 when
W7 is divalent) or -C(O)W7. In some embodiments, Wg is -CHR1W7 or
-C(O)W7, or We is -(CH2)m1CH((CH2)m3R3)2, -(CH2)m1C((CH2)m3R3)3;
-(CH2)m1CH((CH2)m3R5aW5)2; -(CH2)m1CH{(CH2)m3R3X(CH2)m3R5aW5);

~ «(CH2)m1C((CH2)m3R3)2(CH2)m3R5aWS5), (CH2)m1C{(CH2)m3R5aW5)3 or

-(CH2)m1C((CH2)m3R3)((CF2)m3R5aW5)2; and wherein m3 is an integer

from 1 to 3.
W7z is R3 or R, but typically is alkyl of 1 to 12 carbons substituted with 0

to 3 R3 groups, the latter typically selected from the group consisting of
-NR1(Réb), -N(R6b)2, “ORéa, or SRga. More typically, W7 is -OR1 or an alkyl
of 3 to 12 carbon atoms substituted with OR1.

In general, U1 is R10-, -OCHR1W7,
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Exemplary U1 groups are lxsted in Table 2.

An embodiment of the invention. compnses a compound of the
5 formula: '
e . O
¥ /u\'?l & 2= N
-~ H G . H G; )
wherein E2 is Ej, but is typically selected from the group conslstmg of *
10 _
. (o) o . O | o\}s ,/O
OH . - O-Rg, ¥"ou g
o -
p{ _
v \ s \ :
S Y O-Rey

Reg ' 2N S)\—ﬁ

and wherein G2 is G1, but is typically sel_ected' from the.gfoup consisting of;

-26-



10

15

WO 96/26933 ' PCT/US96/02882

YNHZ AUNH, (l:'z | NH,
' ' NH NH
YNYNH ‘(\/NH s &/NYNH
NH, ' NH,

H CHj, SCHy
' CH ¥
H CHy oo H o CH,
S AT 1 RS o)
NH, ~ NH, o NH;

| . ' T
N Y H H
[ >~ ”"'2 N&( N H’N,D/
? H CN and L]
NH,
and wherein T2 is R4 or R5. Generally, T2 is alkyl of 1 to 2 carbon atoms
substituted with 0 to 3 fluorine atoms.
U2 is one of:

: A Ry
R OA R7/\é/\ OA R; o PYS
i R7 ! R? , and R7 0 s

wherein R7 is H, -CH3, -CH2CH3, -CH2CH2CH3, -OCH3, -OAc (-O-C(O)CH3),
-OH, -NH2, or -SH, typically H, -CH3 or -CH2CH3.

Groups Rga and Rgp are not critical functionalities and may vary widely.
When not H, their function is to serve as intermediates for the parental drug
substance. This does not imean that they are biologically inactive. On the
contrary, a principal function of these groups is to convert the parental drug
into a prodrug, whereby the parental drug is released upon conversion of the
prodrug' in vivo. Because active prodrugs are absorbed more effectively than
the parental drug they in fact often possess greater potency in vivo than the
‘parental drug. Rga and Rgb are removed either in vitro, in the instance of
chemical intermediates, or in vivo, in the case of prodrugs. With chemical
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intermediates, it is not particularly important that the resulting pro- -
functionality products, e.g. alcohols, be physmlogmally acceptable, although in
general it is more desirable if the products are pharmacologncally innocuous.
Reéa is H or an ether- or ester-forming group. “Ether-forming group”
means a group which is capable of forming a stable, covalent bond between
the parental molecule and a group having the formula:
§—0=Vy(Vi)s , §—0=V,(vi)(vy) , §—0—V,(vy

f—0=VyVp)p + F—O0=Vy(¥) .or S—o—-v vy
Wherein Vj is a tetravalent atom typically selected from C and Si; Vp is a

trivalent atom typically selected from B, Al, N, and P, more typically N and P;
Ve is a divalent atom typically selected from O, S, and Se, more typically S; V1

is a group bonded to V3, Vp or V¢ by a stable, single covalent bon_d typically

V1 is Wg groups, more typically V1 is H, R2, W5, or -R5aWs, still more
typically H or R2; V2 is a group bonded to Va or Vp by a stable, double
covalent bond, provided that V3 is not =O, =S or =N-, typxcally V2 is =C(V1)2
wherein V1 is as described above; and V3 is a group bonded to Vj by a stable,
triple covalent bond, typically V3 is *C(V1) wherein V1 is as deéscribed above.

“Ester-forming group” means a group which is capable of forming a
stable, covalent bond between the parental molecule and a group having the
formula: -

f—o-vyviva) | S——o-vb(_v‘), | _S—:-o—va(v;)'z(v.o',

F—0=VelVaz,  F—O—VelVilsVa) | or S—O—ValVi)(Vale
Wherein V,, Vb, and V1, are as descnbed above, Vdisa pentavalent atom
typically selected from P and N; Ve is a hexavalent atomn’ typ:cally S;and V4 is
a group borided to Va, Vb, Vd or Ve by a stable, double covalent bond,
provided that at least one V4 is =0, =5 or =N-V}, typically V4, when other
than =0, =5 or =N-, is =C(V1)2 wherein V] is as described above.

Protecting groups for -OH functions (whether hydroxy, acid or other
functions) are embodiments of “ether-' or ester-formmg groups

Particularly of interest are ether- or ester-formmg groups that are
capable of functxomng as protectmg groups in the synthetlc schemes set forth
herein. However, some hydroxy!l and thio protecting groups are neither
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ether- nor ester-forming groups, as will be understood by those skilled in the
art, and are included with amides, discussed under Réc below. Rgc is capable
“of protecting hydroxyl or thio grbups_such that hydrolysis from the parental
“molecule yields hydroxyl or thio.

In jts ester-forming role, Rga typxcally is bound to any acidic group such
as, by way of example and not limitation, a <CO2H or -C(S)OH group, thereby

~ resulting in -CO2Rg,. Re, for example is deduced from the enumerated ester

groups of WO 95/07920.
Examples of Rg, include

C3-C12 heterocyle (described above) or aryl. These aromatic
groups optionally are polycyclic or monocyclic. Examples include phenyl,
spiryl, 2- and 3-pyrrolyl, 2- and 3-thienyl, 2- and 4-imidazolyl, 2-, 4- and 5-
oxazolyl, 3- and 4-isoxazolyl, 2-, 4- and 5-thiazolyl, 3-, 4- and 5-isothiazolyl, 3-
and 4-pyrazolyl, 1-, 2-, 3- and 4-pyridinyl, and 1-, 2-, 4- and 5-pyrimidinyl, |

C3-Cj2 heterocycle or aryl substituted with halo, R1, R1-O-C1-C12
alkylene, C;-Cj2 alkoxy, CN, NO;, OH, carboxy, carboxyester, thiol, thiocester,
C1-C12 haloalkyl (1-6 halogen atoms), C2-C;3 alkenyl or C2-Cy; alkynyl. Such
groups include 2-, 3- and 4-alkoxyphenyl (C1-Cy3 alkyl), 2+, 3- and 4-
methoxyphenyl, 2-, 3- and 4-ethoxyphenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- and 3,5-
diethoxyphenyl, 2- and 3-carboethoxy-4-hydroxyphenyl, 2- and 3-ethoxy-4-
hydroxyphenyl, 2- and 3-ethoxy-5-hydroxyphenyl, 2- and 3-ethoxy-6-
hydroxyphenyl, 2-, 3- and 4-O-acetylphenyl, 2-, 3- and 4-
dimethylaminophenyl, 2-, 3- and 4-methylmercaptophenyl, 2, 3- and 4
halophenyl (including 2-, 3- and 4-fluorophenyl and 2-, 3- and 4-
chlorophenyl), 2,3-, 24-, 2,5-, 2,6-, 3,4- and 3,5-dimethylphenyl, 2,3-, 2, 4- 2,5,
2,6-, 3,4 and 3,5-biscarboxyethylphenyl, 2,3-, 24-, 2,5-, 2,6-, 34- and 3,5-
dimethoxyphenyl, 2,3-, 2,4-, 2,5-, 2,6-, 34- and 3,5-dihalopheny! (including 2,4- .
difluorophenyl and 3 5-difluorophenyl), 2-, 3- and 4-haloalkylphenyl (1 to 5
halogen atoms, C;-Cj3 alkyl including 4-trifluoromethylphenyl), 2-, 3- and 4-
cyanophenyl, 2-, 3- and 4-nitrophenyl, 2-, 3- and 4-haloalkylbenzyl (1 to 5
halogen atoms, C1-C13 alkyl including 4-trifluoromethylbenzyl and 2-, 3- and
4-trichloromethylphenyl and 2-, 3- and 4-trichloromethylphenyl), 4-N-
methylpiperidinyl, 3-N-methylpiperidinyl, 1-ethylpiperazinyl, benzyl,
alkylsalicylphenyl (C;-Cy alkyl, including 2-, 3- and 4-ethylsalicylphenyl), 2-3-
and 4-acetylphenyl, 1,8-dihydroxynaphthyl
(-C10Hg-OH) and aryloxy ethyl [C4-Cg aryl (including phenoxy ethyl)], 2,2
dihydroxybiphenyl, 2-, 3- and 4-N,N-dialkylaminophenol, -CgH4CH>-
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N(CHa)z, tnmethoxybenzyl tr1ethoxybenzy1 2—alkyl pyndmyl (C1.4 alkyl);

N -CHZ-O-C(O)—<:>

O ; C4 - C8 esters of 2-
carboxyphenyl; and C1-C4 alkylene-Cs-Cs aryl (including benzyl -CHj-pyrrolyl,
-CHy-thienyl, -CHz-imidazolyl, -CHz-oxazolyl, -CHa-isoxazolyl, -CH,-thiazolyl,
-CHj-isothiazolyl, -CHz-pyrazolyl, -CHz-pyridinyl and -CHz-pyrimidinyl) -
substituted in the aryl moiety by 3 to 5 halogen atoms or 1 to 2 atoms or
groups selected from halogen, C3-Cj2 alkoxy (including methoxy and ethoxy),
cyano, nitro, OH, C;-C12 haloalkyl (1 to 6 halogen atoms; including -CHy-
CCl3), C1-Cy2 alkyl (mcludmg methyl and ethyl), C>-C;2 alkenyl or Cz-Clz

alkoxy ethyl [C1—C6 alkyl mcludmg -CHz-CHz-O-CH3 (methoxy
ethyh)];
alkyl substituted by any of the grou"ps set forth ab’ow__re for aryl, in

particular OH or by 1 to 3 halo atoms (including -CHs, -CH(CHz)z, -C(CH3)s,

-CH2CH3, -(CH2)2CHs, «(CH2)3CH3, -(CH2)4CH;, -(CHZ)SCHS. “CHCHAF,
-CH2CH,Cl, -CH2CF3, and -CH2CCl3);
\/\N/'—\o :

-N—2-propylmorpholmo, 2,3-dihydro-6- -
hydroxyindene, sesamol, catechol monoester, -CH;-C(O)-N(R1)z, -CH>-
S(O)RY), -CH2-S(O)2(RY), -CH2-CH(0C(0)CH2R1)-CH2(0C(0)CH2R1),
cholesteryl, enolpyruvate (HOOC-C(=CH3)-), glycerol; = '

a 5 or 6 carbon monosaccharide, disaccharide or ohgosacchande (3to

.9 monosaccharide residues);

triglycerides such as a-D-B-diglycerides (wherein the fatty acids
composing glyceride lipids generally are natﬁrally occurring saturated or
unsaturated C¢-25, Cg-18 or Ce-10 fatty acids such as linoleic, lauric, myristic,
palmitic, stearic, oleic, palmltolelc, linolenic and the like fatty acids) linked to
acyl of the parental compounds herein through a glyceryl oxygen of the
triglyceride;

phospholipids lmked to the carboxyl group through the phosphate
of the phospholipid;

phthalidyl (shown in Fig. 1 of Clayton et al,, Antimicrob. Agents

Chemo 5(6):670-671 [1974]);

cyclic carbonates such as (5-Rd-2-oxo-1,3-dioxolen-4-yl) methy! esters
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. (Sakamoto et al., Chem. Pharm. Bull. 32(6)2241-2248 [1984]) where R{ is R1, R4

or aryl; and
-CH,C(ON O
H N/

The hydroxyl groups of the compounds of this invention optionally are
substituted with one of groups III, IV or V disclosed in W094/21604, or with
isopropyl.

As further embodlments, Table A lists examples of R¢, ester moieties
that for example can be bonded via oxygen to -C(O)O- and -P(O)(O-)2 groups.
Several Rgc amidates also are shown, which are bound directly to -C(O)- or
-P(O)2. Esters of structures 1-5, 8-10 and 16, 17, 19-22 are synthesized by reacting
the compound herein having a free hydroxyl with the corresponding halide
(chloride or acy! chloride and the like) and N ,N-dicylohexyl-N-morpholine
carboxamidine (or another base such as DBU, triethylamine, CsCO3, N,N-
dimethylaniline and the like) in DMF (or other solvent such as acetonitrile or
N-methylpyrrolidone). When W1 is phosphonate, the esters of structures 5-7,
11, 12, 21, and 23-26 are synthesized by reaction of the alcohol or alkoxide salt

~ {or the corresponding amines in the case of compounds such as 13, 14 and 15)
~with the monochlorophosphonate or dxchlorophosphonate (or another

activated phosphonate).

TABLEA |
1. -CH2-C(O)-N(Ry)2 * 10. -CH,-O-C(O)-C(CHa)3
2. -CH2>-S(O)R1) ' - 11. -CH>-CCl3
3. -CH-5(O0)2(Ry) 12. -CgHs |
4. -CHp-O-C(O)}-CH»CgHs - 13. -NH-CH2-C(O)O-CH2CH3
5. 3-cholesteryl 14. -N(_CH3)-CHz-C(O)O-CH2CH3
6. 3-pyridyl 15. -NHRy '
7. N-ethylmorpholino 16. -CH2-O-C(O)-Cy0Hs5
8. -CH2-0-C(0O)-C¢H5 17. '-C_Hz-O-C(O)-CH(CHa)z
9. -CH>-O-C(0)-CHCH3 18. -CHz-C#H(OC(O)CHle)-CHz-

-(OC(O)CHZRl)'

-’“g O <.OHHO>$5
-CHCON
19.'_2()\——/ 2. O : 21. HO
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‘CH,0(0)C

N_
wwoca (w0
22 =/ 23. 24,

'OCH,

CH3CH20<0>> < Mo,
25, . %. (OCH,

# - chiral center is (R), (S) or racemate.
Other esters that are suitable for use herem are descnbed in EP 632,048.

Réa also includes "double ester” forming p,rofunctxonalmes such as
I .

-CH20C(O)OCH3, 0 -CH2SCOCH3, -_CHzOCON(CHg)z, or alkyl— or
aryl-acyloxyalkyl groups of the structuse -CH(R} or Ws)O((CO)R37) or -CH(R] _
or W5)((CO)OR38) (linked to oxygen of the acidic group) wherein R37 and R38
are alkyl, ary), or alkylaryl groups (see U.S. patent 4,968,788). Frequently R37
and R3g are bulky groups such as branched alkyl, ortho-substztuted aryl, meta-
substituted aryl, or combinations thereof, including normal, secondary, iso-
and tertiary alkyls of 1-6 carbon atoms. An example is the pivaloyloxymethyl
group. These are of particular use with prodrugs for oral administration.
Examples of such useful Rga groups are alkylacyloxymethyl esters and their
derivatives, including -CH(CH2CH20CH3)OC(O)C(CH3)3, '

\/°Y@3
0 ; “CH0C(0)CigHys, -CHOC(O)C(CHa)s,

-CH(CH,0CH;)OC(0)C(CH3)3, -CH(CH(CH3)2)OC(O)C(CH3)3,
-CH0C(O)CH2CH(CHa), -CH20C(0)CeH11, -CH20C(O)CeHs,
-CHOC(O)C10Hys, -CHZOC(O)CH2CH3, 'CHZOC(O)CH(CH3)2 .
-CH20C(0)C(CHa)z and -CHz0C(O)CH2CeHs.

For prodrug purposes, the ester typically chosen is one heretofore used
for antibiotic drugs, in particular the cyclic carbonates, double esters, or the
phthalidyl, aryl or alky] esters. '

As noted, Rga, R6c and Régb groups optlonally are used to prevent side
reactions with the protected group during synthetic procedures, so they
function as protecting groups (PRT) during synthesis. For the most part the
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decision as to which groups to protect, when to do so, and the nature of the
PRT will be dependent upon the chemistry of the reaction to be protected
agamst (e.g., acidic, basic, oxldatwe, reductxve or other condmons) and the
intended direction of the synthesis. The PRT groups do not need to be, and
generally are not, the same if the compound is substituted with multiple PRT.
In general, PRT will be used to protect carboxyl, hydroxyl or amino groups.
The order of deprotection to yield fi'ee'gtoups is dependent upoh the intended
direction of the synthesis and the reaction condmons to be encountered and
may occur in any order as determined by the artisan.

A very large number of Rga hydroxy protecnng groups and Rgc amide-
formmg groups and corresponding chemical cleavage reactions are described
in "Protective Groups in Organic Chemistry”, Theodora W. Greene (John
Wiley & Sons, Inc., New York, 1991, ISBN 0-471-62301-6) (“Greene“) See also

Kocienski, Philip ].; ‘Protechng Groups" (Georg Thieme Verlag Stuttgart,
New York, 1994), which is incorporated by reference in its entirety herein. In
particular Chapter 1, Protecting Groups: An Overview, pages 1-20, Chapter 2,
Hydroxyl Protecting Groups, pages 21-94, Chapter 3, Diol Protecting Groups,
pages 95-117, Chapter 4, Carboxyl Pmtecting Groups, pages 118-154, Chapter 5,
Carbonyl Protecting Groups, pages 155-184. For Rg, carboxylic acid,
phosphonic acid, phosphonate, sulfonic acid and other protecting groups for
W1 acids see Greene as set forth below. Such groups include by way of
example and not limitation, esters, amides, hydrazides, and the like.

In some embodiments the Rg, protected acidic group is an ester of the
acidic group and Rgj, is the residue of a hydroxyl-containing functionality. In
other embodiments, an Rgc amino compound is used to protect the acid
functionality. The residues of suitable hydroxyl or amino-containing
functionalities are set forth above or are found in WO 95/07920. Of particular
interest are the residues of amino acids, amino acid esters, polypeptides, or
aryl alcohols. Typical amino acid, polypeptide and carboxyl-esterified amino
acid residues are described on pages 11-18 and related text of WO 95/07920 as
groups L1 or L2. WO 95/07920 expressly teaches the amidates of phosphonic
acids, but it will be understood that such amidates are formed with any of the
acid groups set forth herein and the amino acid residues set forth in WO
95/07920. _

Typical Rga esters for protecting W1 acidic functionalities are also
described in WO 95/07920, again understanding that the same esters can be
formed with the acidic groups herein as with the phosphonate of the '920
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" publication. Typncal ester groups are defmed at least on \ WO 95/ 07920 pages

89-93 (under R31 or R35), the table on page 105, and pages 21-23 (asR). Of
particular mterest are esters of unsubstttuted aryl such as phenyl or arylalkyl
such benzyl, or hydroxy- ha]o-, alkoxy- carboxy- and/or alkylestercarboxy-
substituted aryl or alkylaryl, especxally phenyl, ortho—ethoxyphenyl or Cy-Cy
alkylestercarboxyphenyl (salicylate C1-Cj2 alkylesters).

- The protected acidic groups W1, partxcularly when usmg the esters or
amides of WO 95/07920, are useful as prodmgs for oral admmxstratxon
However, 1t is not essentxal that the W1 acidic group be protected in order for
the compounds of this mventmn to be effectwely admlmstered by the oral
route. When the compounds of the invention having protected groups, in
particular amino acid amidates or substituted and unsubstltuted aryl esters are
administered syste:mcally or orally they are capable of hydrolyttc cleavage in
vivo to yneld the free ac1d .

One or more of the acxdxc hydroxyls are protected If more than one
acidic hydroxyl is protected then the same or a different Protectmg group is
employed, e.g., the esters may be dxfferent or the same, or a mixed amidate
and ester may be used.

Typtcal Réa hydroxy protect:ng groups descnbed in Greene (pages 14-
118) include Ethers (Methyl); Substituted Methyl Bthers (Methoxymethyl
Methylthxomethyl t-Butylthxomethyl (Phenyldnmethylsxlyl)methoxymethyl

Benzyloxymethyl, p-Methoxybenzyloxymethyl (4-Methoxyphenoxy)methyl

Guaxacolmethyl t-Butoxymethyl 4-Pentenyloxymethyl Slloxymethyl 2-
Methoxyethoxymethy!, 2,2,2-Tnchloroethoxymethy1 Bis(2- __ :
chloroethoxy)methyl, 2-(Tnmethyls:lyl)ethoxymethyl Tetrahydropyranyl 3-
Bromotetrahydropyranyl Tetrahydropthxopyranyl l-Methoxycyclohexyl 4-
Methoxytetrahydropyranyl 4—Methoxytetrahydrothtopyranyl 4-
Methoxytetrahydropthlopyranyl S,S-Dioxido, 1-[(2~Chloro-4-methyl)phenyl]-4-
methoxypiperidin-4-yl, 35, 1 A-Dioxan-2-yl, Tetrahydrofuranyl
Tetrahydrothiofuranyl, 2,3,3a4,5.6,7 7a-0ctahydro-7 8 8-tnmethyl-4 7-
methanobenzofuran-2-yl)); Substituted Ethyl Ethers (l-Ethoxyethyl 1-(2-
Chloroethoxy)ethyl, l-Methyl-l-methoxyethyl 1-Methyl-1-benzyloxyethyl 1-
Methyl-1-benzyloxy-2-fluoroethyl, 2,2,2-Trichlorcethyl, 2-Trimethylsilylethyl,
2-(Phenylselenyl)ethyl, -Butyl, Allyl, p-Chlorophenyl, p-Methoxyphenyl, 2,4-
Dinitrophenyl, Benzyl); Substxtuted Benzyl Ethers (p-Methoxybenzyl 34-
Dimethoxybenzyl, o-Nxtrobenzyl p—Nltrobenzyl p-Halobenzyl 26—
Dichlorobenzyl, p-Cyanobenzyl, p-Phenylbenzyl, 2- and 4-Picolyl, 3-Methyl-2—
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picolyl N-Oxido, Diphenylmethyl, p,p’-Dinitrobenzhydryl, 5-leenzosuberyl
Triphenylmethyl, a-Naphthyldiphenylmethyl, p-
methoxyphenyldiphenylmethyl, Di(p-methoxyphenyl)phenylmethyl, Tri(p-
methoxyphenyl)methyl, 4-(4’-Bromophenacyloxy)phenyldiphenylmethyl,
4,4',4"-Tris(4,5-dichlorophthalimidophenyl)methyl, 4,4'4"-
Tris(levulinoyloxyphenyl)methyl, 4,4 4"-Tris(benzoyloxyphenyl)methyl, 3-
(Imidazol-1-ylmethjrl)bi_s(4', "-dimethoxyphenyl)methyl, 1,1-Bis(4-
methoxyphenyl)-1'-pyrenylmethyl, 9-Anthryl, 9-(9-Phenyl)xanthenyl, 9-(9-
Phenyl-10-oxo)anthryl, 1,3-Benzodithiolan-2-yl, Benzisothiazolyl §,5-
Dioxido); Silyl Ethers (Trimethylsilyl, Triethylsilyl, Triisopropylsilyl,
Dimethylisopropylsilyl, Diethylisopropylsily, Dimethylthexylsilyl, -
Butyldimethylsilyl, {-Butyldiphenyisilyl, Tribenzyisilyl, Tri-p-xylylsilyl,
Triphenylsilyl, Diphenylmethylsilyl, {-Butylmethoxyphenylsilyl); Esters
(Formate, Benzoylformate, Acetate, Choroacetate, Dichloroacetate,
Trichloroacetate, Trifluoroacetate, Methoxyacetate, Triphenylmethoxyacetate,
Phenoxyacetate, p-Chlorophenoxyacetate, p-poly-Phenylacetate, 3-
Phenylpropionate, 4-Oxopentanoate (Levulinate), 4,4-
(Ethylenedithio)pentanoate, Pivaloate, Adamantoate, Crotonate, 4-
Methoxycrotonate, Benzoate, p—Phénylbenzoate, 2,4,6-Trimethylbenzoate
(Mesitoate)); Carbonates (Methyl, 9-Fluorenylmethyl, Ethyl, 2,2,2-
Trichloroethyl, 2-(Trimethylsilyl)ethyl, 2-(Phenylsuifonyl)ethyl, 2-
(Triphenylphosphonio)ethyl, Isobutyl, Vinyl, Allyl, p-Nitrophenyl, Benzyl, p-
Methoxybenzyl, 3,4-Dimethoxybenzyl, o-Nitrobenzyl, p-Nitrobenzyl, S-Benzyl
Thiocarbonate, 4-Ethoxy-1-naphthyl, Methyl Dithiocarbonate); Groups With
Assisted Cleavage (2-Iodobenzoate, 4-Azidobutyrate, 4-Niotro-4-
methylpentanoate, o-(Dibromomethyl)benzoate, 2-Formylbenzenesulfonate,
2-(Methylthiomethoxy)ethyl Carbonate, 4-(Methylthiomethoxy)butyrate, 2-
(Methylthiomethoxymethyl)benzoate); Miscellaneous Esters (2,6-Dichloro-4-
methylphenoxyacetate, 2,6-Dichloro-4-(1,1,3,3
tetramethylbutyl)phenoxyacetate, 2,4-Bis(1,1-dimethylpropyl)phenoxyacetate,
Chorodiphenylacetate, Isobutyrate, Monosuccinoate, (E)-2-Methyl-2-butenoate
(Tigloate), o-(Methoxycarbonyl)benzoate, p-poly-Benzoate, o-Naphthoate,
Nitrate, Alkyl N,N,N’,N'-Tetramethylphosphorodiamidate, N-
Phenylcarbamate, Borate, Dimethylphosphinothioyl, 2,4-
Dinitrophenylsulfenate); and Sulfonates (Sulfate, Methanesulfonate
(Mesylate), Benzylsulfonate, Tosylate).

More typically, Rga hydroxy protecting groups mclude substituted
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methyl ethers, substituted benzyl ethers, silyl ethers, and esters mcludmg
sulfonic acid esters, still more typically, tnalkylsxlyl ethers, tosylates and
acetates.

Typical 1,2-diol protecting groups (thus, generally where two OH
groups are taken together with the Rga protecting functionality) are described
in Greene at pages 118-142 and includé Cyclic' Acetals and Ketals (Methylene,
Ethylidene, 1-t-Butylethylidene, -Phenylethylxdene, 4 '
Methoxyphenyl)ethyhdene, 2,2 2—Tnch10toethyhdene, Acetonide
(Isopropylidene), Cyclopentyhdene, Cyclohexylidene, Cycloheptyhdene,
Benzylidene, p—Methoxybenzyhdene, 2 4—D1methoxybenzylxdene, 34-
Dimethoxybenzylidene, 2-Nitrobenzylidene); Cychc Ortho Esters
(Methoxymethylene, Ethoxymethylene, Dimethoxymethylene, 1- _
Methoxyethylidene, 1-Ethoxyethylidine, 1,2-Dimethoxyethylidene, a-
Methoxybenzylidene, 1-(N, N-Dimethylamino)ethylidene Derivative, a-(N,N-
Dxmethylammo)benzyhdene Derivative, Z-Oxacyclopentyhdene), Silyl
Derivatives (Di-t-butylsilylene Group, 1,3-(1,1,3,3- '
Tetraisopropyldisiloxanylidene), and Tetra~t-butoxyd1slloxane-1 3-d1ylxdene)
Cyclic Carbonates, Cyclic Boronates, Ethyl Boronate and Pheny! Boronate.

'More typically, 1,2-diol protecting groups include those shown in Table
B, still more typically, epoxides, acetonides, cyclic ketals and aryl acetals.

' TableB R
7t oyt o7t ors JO
Y o° °'°T-.‘°- g\}) -g‘;}’ °
' ™ gL
T Tt rq I
O\P'O R90’N O RgO-PZ: :Yo R90'—l\{ 0 iO o
R0" 0 5 o  ®do
wherein R? is C1-Cs alkyl

Réb is H, a protecting group for amino or the re51due ofa carboxyl--
containing compound, in particular H, -C(O)R4, an amino acid, a polypeptide
or a protecting group not -C(O)R4, amino acid or polypeptide. Amide-
forming Rgb are found for instance in group G1. WhenRgpb is an amino acid
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or polypeptide it has the structure RjsNHCH(R14)C(O)-, where R;s is H, an
amino acid or polypeptide residue, or R5, and Rig is defined below.

Rie¢ is lower alkyl or lower alkyl (Ci-C(,) substituted with amino,
carboxyl, amide, carboxy! ester, hydroxyl, C¢-C7 aryl, guanidinyl, imidazolyl,
indolyl, sulfhydryl, sulfoxide, and/or alkylphosphate. Rjpalso is taken
together with the amino acid & N to form a proline residue (Rio = -CH3)3-).
However, Ryp is generally the side group of a naturally-occuring amino acid
such as H, -CHj3, -CH(CHs)s, -CH-CH(CHa)a, -CHCH3-CH>-CH3, -CHi—CsHs;
-CH2CH-S-CH3, -CH20H, -CH(OH)-CH3, -CHz-SH, -CH2-CgH4OH, -CH»-CO-
NHa, -CH-CH2-CO-NH3, -CHz-COOH, -CH>-CH2-COOH, (CHz)s-NHzand
-(CH2)3-NH-C(NH2)-NH2. Ry also includes 1-guanidinoprop-3-yl, benzyl, 4-
hy_droxybenzyl, imidazol-4-yl, indol-3-yl, methoxyphenyl and ethoxyphenyl.

Réb are residues of carboxylic acids for the most part, but any of the
typical amino protecting groups described by Greene at pages 315-385 are
useful. They include Carbamates (methyl and ethyl, 9-fluorenyimethyl, 9(2-

- sulfo)fluoroenylmethyl, 9-(2;7-dib:omo)ﬂuorénylmethy_l, 2,7-di-t~buthyl-[9-
- (10,10-diox0-10,10,10,10-tetrahydrothioxanthyl)imethyl, 4-methoxyphenacyl);

Substituted Ethyl (2,2,2-trichoroethyl, 2-trimethylsilylethyl, 2-phenylethyl, 1-
(1-adamantyl)-1-methylethyl, 1,1-dimethyl-2-haloethyl, 1,1-dimethyl-2,2-
dibromoethyl, 1,1-dimethyl-2,2,2-trichloroethyl, 1-methyl-1-(4~
biphenylyl)ethyl, 1-(3,5-di-t-butylphenyl)-1-methylethyl, 2-(2- and 4'- |
pyridylethyl, 2-(N,N-dicyclohexylcarboxamido)ethyl, t-butyl, 1-adamantyl,
vinyl, allyl, 1-isopropylallyl, cinnamyl, 4-nitrocinnamyl, 8-quinolyl, N-
hydroxypiperidinyl, alky_idithio, benzyl, p-methoxybenzyl, p-nitrobenzyl, p-
bromobenzyl, p-chorobenzyl, 2,4-dichlorobenzyl, 4-methylsulfinylbenzyl, 9-
anthrylmethyl, diphenylmethyl); Groups With Assisted Cleavage (2-
methylthioethyl, 2-methylsulfonylethyl, 2-(p-toluenesulfonyl)ethyl, [2-(1,3-
dithianyl)Jmethyl, 4-methylthiophenyl, 2,4-dimethylthiophenyl, 2-
phosphonioethyl, 2-triphenylphosphonioisopropyl, 1,1-dimethyl-2-
cyanoethyl, m-choro-p-acyloxybenzyl, p-(dihydroxyboryl)benzyl, 5-
benzisoxazolylmethyl, 2-(trifluoromethyl)-6-chromonyimethyl); Groups
Capable of Photolytic Cleavage (m-nitrophenyl, 3,5-dimethoxybenzy), o-
nitrobenzyl, 3_,4-dimethoxy-6-_nitrobenzyl, phenyl(o-nitrophenyl)methyl);
Urea-Type Derivatives (phenothiazinyl-(10)-carbonyl, N-p- .
toluenesulfonylaminocarbonyl, N’-phenylaminothiocarbonyl);
Miscellaneous Carbamates (t-amyl, S-benzyl thiocarbamate, p-cyanobenzyl,
cyclobutyl, cyclohexyl, cyclopeniyl, cyclopropylmethyl, p-decyloxybenzyl,
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diisopropyimethy], 2,2- dimethoxycarbonyivinyl 0-(N,N-
dunethylcarboxamxdo)benzyl 1,1- dxmethyl-3—(N N-
dunethylcarboxamxdo)propyl 1 l-dlmethylpropynyl dn(Z-pyndyl)methyl 2-
furanylmethyl, 2-Iodoethyl Isobornyl, Isobutyl, Isomcotmyl p-(p'-
Methoxyphenylazo)benzyl l-methylcyclobutyl l-methylcyclohexyl 1-methyl-
l-cyclopropylmethyl 1-methyl-1-(3, S-dxmethoxyphenyl)ethyl 1-methyl-1-(p-
phenylazophenyl)ethyl, l-methyl-l-phenylethyl ‘1-methyl-1 -(4-pyr1dyl)ethyl,
phenyl, p-(phenylazo)benzy], 24,6-tr1-t—butylphenyl 4- '
(trxmethylammomum)benzyl 2,4 6-tnmethylbenzyl), Amxdes (N-formyl N-
acetyl, N-choroacetyl, N-trichoroacetyl, N-trifluoroacetyl, N»phenylacetyl N-
3-phenylpropionyl, N-picolinoyl, N-3-pyndy1carboxam1de, N-
benzoylphenylalanyl, N-benzoyl, N-p-phenylbenzoyl), Amldes With Assisted
Cleavage (N-o-mtrophenylacetyl N-o-mtrophenoxyacetyl N-acetoacetyl (N*-
dithiobenzyloxycarbonylamino)acetyl, N-3-(p—hydroxyphenyl)propxonyl N-3-
(o-nitrophenyl)propionyl, N-Z-methyl-2-(o-mtrophenoxy)proplonyl N-2-
methy1-2-(o-phenylazophenoxy)propwnyl N-4-chlorobutyryl N-3-methyl—3—
nitrobutyryl, N-o-mtrocmnamoyl N-acetylmethmnme, N-o¢-nitrobenzoyl, N-
o-(benzoyloxymethyl)benzoyl 4 5-d1phenyl-3—oxazolm-2-one) Cyclic Imide
Derivatives (N—phthahmnde, N—dlthlasuccmoyl N-2 3-d1phenylmaleoyl N-
2,5-dimethylpyrrolyl, N-1,1 44-tetramethyldxsnlylazacyclopentane adduct, 5-
substituted 1, 3-d1methyl-1,3,5—tr1azacyclohexan-2—one, 5-substituted 13-
dibenzyl-1 3-5-tnazacyclohexan—2—one, 1-substituted 3,5-dm1tro-4-pyndonyl),
N-Alkyl and N-Aryl Amines (N-methyl N-allyl N-[2-
(tnmethylsxlyl)ethoxy]methyl N—3—acetoxypropyl N-(l-lsopropyl-4-mtro-2-
oxo-3-pyrrolin-3-yl), Quaternary Ammonium Salts, N-benzyl N-di(4-
methoxyphenyl)methyl, N-5-dibenzosuberyl, N-tnphenylmethyl N-(4-
methoxyphenyl)diphenylmethyl, N-9-phenylfluoreny!, N-2,7-dichloro-9-
ﬂuorenylmethylene, N-ferrocenylmethyl N—2-p:colylamme N‘-oxxde) Imine
Derivatives (N-1, l-dlmethylthxomethylene, N-benzylidene, N-p-

methoxybenylidene, N-diphenyimethylene, N-[(2-pyndyl)mesxtyl]methylene, )

NN', N'-dlmethylammomethylene, N N’-xsopropyhdene, N-p-

* nitrobenzylidene, N-sallcyhdene, N-5-chlorosalicylidene, N-(5-chloro-2-

hydroxyphenyl)phenylmethylene, N-cyclohexylidene); Enamine Derivatives
(N-(5, 5-dunethyl-3-oxo—l-cyclohexenyl)) N-Metal Derivatives (N-borane
derivatives, N-dxphenylbonmc acid derivatives,- N-
[phenyl(pentacarbonylchtomlum- or -tungsten)]carbenyl, N—c0pper or N-zinc
chelate); N-N Derivatives (N-nitro, N-nitroso, N-oxide); N-P ‘Derivatives (N-
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diphenyiphosphinyl, N-dimethylthiophosphinyl, N- _
diphenylthiophosphinyl, N-dialkyl phosphoryl, N-dibenzyl. phosphoryl, N-
diphenyl phosphoryl); N-Si Derivatives; N-S Derivatives; N-Sulfenyl
Derivatives (N-benzenesulfenyl, N-o-nitrobenzenesulfenyl, N-2,4-
dinitroberizenesulfenyl, N-pentachlorobenzenesulfenyl, N-2-nitro-4-
methoxybenzenesulfenyl, N-triphenylmethylsulfenyl, N-3-
nitropyridinesulfenyl); and N-sulfonyl Derivatives (N-p-toluenesulfonyl, N-
benzenesulfonyl, N-2,3,6-trimethyl-4-methoxybenzenesulfonyl, N-2,4,6-
trimethoxybenzenesulfonyl, N-2,6-dimethyl-4-methoxybenzenesulfonyl, N-
pentamethylbenzenesulfonyI, N-2,3,5,6,-tetramethyl-4-
methoxybenzenesulfonyl, N-4-methoxybenzenesulfonyl, N-2,4,6-
trimethylbenzenesulfonyl, N-2,6-dimethoxy-4-methylbenzenesulfonyl, N-
2,2,5,7,8-pentamethylchroman-6-sulfonyl, N-methanesulfonyl, N-§-
trimethyisilyethanesuifonyl, N-9-anthracenesulfonyl, N-4-(4',8'-
dimethoxynaphthylmethyl)benzenesuifonyl, N-benzyisulfonyl, N-
trifluoromethylsulfonyl, N-phenacylsulfonyl). _

- More typically, protected amino groups include carbamates and amides,
still more typically, -NHC(O)R) or -N=CR1N(R1)2. Another protecting group,
also usefull as a prodrug at the Gt site, particularly for amino or -NH(RS5), is:

o)

A, o
S
Wg O
see for example Alexander, J.; et al.; I. Med. Chem. 1996, 39, 480-486.
'Réc is H or the residue of an amino-containing compound, in particular

~ an amino acid, a polypeptide, a protecting group, -NHSO2R4, NHC(O)R4,

-N(R4)2, NH2 or -NH(R4)(H), whereby for example the carboxyl or
phosphonic acid groups of W are reacted with the amine to form an amide,
as in -C(O)Rec, -P(O)(Rec)2 or -P(O)OH)(Rec). In general, Rgc has the structure

R17C(O)CH(R16)NH-, where Ry7 is OH, ORga, ORS, an amino acid or a

polypeptide residue. .

Amino acids are low molecular weight compounds, on the order of less
than about 1,000 MW, that contain at least one amino or imino group and at
least one carboxyl group. Gené_rally the amino acids will be found in nature,
i.e., can be detected in biological material such as bacteria or other microbes,
plants, animals or man. Suitable amino acids typically are alpha amino acids,
i.e. compounds characterized by one amino or imino nitrogen atom separated
from the carbon atom of one carboxyl group by a single substituted or
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unsubstituted alpha carbon atom. Of particular int‘er’_est-ar’e hydrophobic
residues such as mono-or di-alkyl or aryl amino acids, cycloalkylamino acids
and the like. These residues contribute to cell permeab111ty by increasing the
partition coefficient of the parental drug. Typu:ally, the resxdue does not
contain a sulfhydryl or guanidino substituent. - B
Naturallyoccurnng amino acid residues are those residues found
naturally in plants, animals or microbes, especially proteins thereof.
Polypeptides most typically will be substantially composed of such naturally—
occurring amino acid residues. These amino acids are glycine, alanine,
valine, leucine, isoleucine, serine, threonine, cysteme, methionine, glutamic
acid, aspartic acid, lysine, hydroxylysine, arginine, histidine, phenylalanine,
tyrosine, tryptophan, proline, asparagine, glutamine and hydroxyproline.
When Rgp and Rgc are single amino acid residues or polypeptides they
usually are substituted at R3, Wg, W1 and/or W2, but typically only Wy or
W2. These conjugates are produced by forthing an amide bond between a
carboxyl group of the amino acid (or C-terminal amino acid of a polypeptide
for example) and W2. Si'mil’arly, conjugates are formed between W1 and an
amino group of an amino acid or polypeptlde Generally, only one of any site

in the parental molecule is amidated with an amino acid as described herein,

although it is within the scope of this invention to introduce amino acids at
more than one permitted site. Usually, a carboxyl group of W1 is amidated
with an amino acid. In general, the a-amino or a-carboxyl group of the
amino acid or the terminal amino or carboxyl group of a polypeptide are
bonded to the parental functronalmes, i.e., carboxyl or amino groups in the
amino acid side chains- generally are not used to form the amide bonds with -
the parental compound (although these groups may need to be protected
durmg synthesxs of the conjugates as described further below).

With respect to the carboxyl-contammg side chains of ammo acids or
polypeptides it will be understood that the carboxyl group optionally will be
blocked, e.g. by Rea, esterified with Rs or amidated with Réc. Similarly, the
amino side chains R16 optlonally will be blocked with Rab or substltuted with
Rs. ' |

Such ester or amide bonds with side chain amino or carboxyl groups,
like the esters or amides with the parental molecule, optionally are
hydrolyzable in vivo or in vitro under acidic (pH <3) or basic (pH >10)
conditions. Alternatlvely, they are substantxally stable in the gastrointestinal
tract of humans but are hydrolyzed enzymatlcally in blood or in mtracellular
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environments. The esters or amino acid or polypeptide amidates also are
useful as intermediates for the preparation of the parental molecule
containing free amino or carboxyl groups. The free acid or base of the parental
compound, for example, is readily formed from the esters or amino acid or
polypeptide conjugafes of this invention by conventional hydrolysis
procedures.

When an amino acid resxdue contains one or more chn'al centers, any

of the D, L, meso, threo or erythro (as appropriate) racemates, scalemates or

mixtures thereof may be used. In general, if the intermediates are to be
hydrolyzed non-enzymaticaily (as would be the case where the amides are -
used as chemical intermediates for the free acids or free amines), D isomers
are useful. On the other hand, L isomers are more versatile since they can be
susceptible to both non-enzymatic and enzymatic hydrolysis, and are more
efﬁciently transported by amino acid or dipeptidyl transport systems in the
gastrointestinal tract. |

Examples of suitable amino acids whose residues are represented by Reb
and Rgc inciude the following:

Glycine;

Aminopolycarboxylic acids, e.g., aspartic acid, B-hydroxyaspartic acid,
glutamic acid, B-hydroxyglutamic acid, B-methylaspartic acid, p- '
methylglutamic acid, B,3-dimethylaspartic acid, v-hydroxyglutamic acid, B,y-
dihydroxyglutamic acid, f-phenylglutamic acid, v-methyleneglutamic acid, 3-
aminoadipic acid, 2-aminopimelic acid, 2-aminosuberic acid and 2-
aminosebacic acid; : |

Amino acid amides such as glutamine and asparagine;

Polyamino- or polybasic-monocarboxylic acids such as arginine, lysine,
p-aminoalanine, y-aminobutyrine, ornithine, citruline, homoarginine,
homocitrulline, hydroxylysine, allohydroxylsine and diaminobutyric acid;

Other basic amino acid residues such as histidine;

Diaminodicarboxylic acids such as a,o'-diaminosuccinic ac1d o0’
diaminoglutaric acid, oo ‘-diaminoadipic acid, a,o’-diaminopimelic acid,

o0 -dlammo-B-hydroxypunehc acid, o0 -dlammosubenc acid, o,o'-
diaminoazelaic acid, and a,o’-diaminosebacic acid;

Imino acids such as proline, hydroxyproline, allohydroxyproline, y-
methylproline, pipecolic acid, 5-hydroxyp1pecohe ac1d and azetidine-2-
carboxylic acid;

A mono- or dx-alkyl (typlcally C1 -Csg branched or normal) amino acid
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such as alanine, valine, leucine, allylglycine, butyrine, norvaline, norleucine,
heptyline; o-methylserine, a-amino-a-methy}-y-hydroxyvaleric acid, -
amino-c-methyl-8-hydroxyvaleric acid, ci'#-amino—a-methyl-'s-hydmxycaproic
acid, isovaline, o-methylglutamic acid, a-aminoisobutyric acid, a-
aminodiethylacetic acid, ad-aminodiisopropylacetic acid, a-aminodi-n-
propylacetic acid, a-aminodiisobutylacetic acid, a—anunodl-n-butylace'tic'acid,
a-aminoethylisopropylacetic acid, ‘a-amino-n-propylacetic acid, a-
aminodiisoamyacetic acid, a—methylaspamc acid, o-methylglutamic acid, 1-
aminocyclopropane-1-carboxylic acid, isoleucine, alloisoleucine, tert-leucine,
B-methyltryptophan and a-ammo-B-ethyl B-phenylpropxomc acxd

- B-phenylserinyl; '

Aliphatic o-amino-B-hydroxy acids such as serine, B-hydroxyleunne, B-
hydroxynorleucme, B-hydroxynorvaline, and a-amino-B-hydroxystearic acnd

o-Amino, -, ¥-, 8- or e-hydroxy acids such as homoserine, ¥
hydroxynorvaline, 8-hydroxynorvaline and epsilon-hydroxynorleucine -
residues; canavine and canaline; ¥-hydroxyornithine; | o

2-hexosaminic acids such as D-glucosaminic acid or D—gal'actoséminic
acid;

a—Ammo-B-thnols such as penicillamine, B—thxolnorvalme or B-
thiolbutyrine; '

Other sulfur containing amino acid residues including cysteme.
homocystine, B-phenylmethionine, methionine, S-allyl-L-cysteine sulfoxide,
2-thiolhistidine; cystathionine, and thiol ethers of cysteine or homocysteine;

Phenylalanine, tryptophan and ring-substituted a amino acids such as
the phenyl- or cyclohexylamino acids o-aminophenylacetic acid, -
aminocyclohexylacetic acid and a-amino-B-cyclohexylpropionic acid;
phenylalanine analogues and derivatives comprising aryl, lower alkyl,
hydroxy, guanidino, oxyalkylether, nitro, sulfur or halo-substituted phenyl
(e.g., tyrosine, methyltyrosine and o-chloro-, p-chloro-, 3,4-dicloro, 0-, m- or p-
methyl-, 2,4,6-trimethyl-, 2-ethoxy-5-nitro-, 2-hydroxy-5-nitro- and p-nitro-
phenylalanine); furyl-, thienyl-, pyridyl-, pyrimidinyl-, purinyl- or naphthyl-
alanines; and tryptophan analogues and derivatives including kynurenine, 3-
hydroxykynurenine, 2-hydroxytryptophan and 4-carboxytryptophan;

o-Amino substituted amino acids including sarcosine (N- -
methylglycine), N-benzyiglycine, N-methylalanine, N-benzylalanine, N-
methylphenylalanine, N-benzylphenylalamne, N—methylvalme and N-
benzylvaline; and :
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a-Hydroxy and substituted a-hydroxy amino acids including serine,
threonine, allothreonine, phosphoserine and phosphothreonine.
~ Polypeptides are polymers of amino acids in which a carboxyl group of
one amino acid monomer is bonded to an amino or imino group of the next
amino acid monomer by an amide bond. Polypeptides include dipeptides,
low molecular weight polypeptides (about 1500-5000MW) and proteins.
Proteins optionally contain 3, 5, 10, 50, 75, 100 or more residues, and suitably

- are substantially sequence-homologous with human, animal, plant or .

microbial proteins. They include enzymes (e.g., hydrogen peroxidase) as well
as immunogens such as KLH, or antibodies or proteins of any type against
which one wishes to raise an immune response. The nature and identity of
the polypeptide may vary widely. .

The polypeptide amidates are useful as immunogens in raising
antibodies against either the polypeptide (if it is not immunogenic in the
animal to which it is administered) or against the epxtopes on the remainder
of the compound of this invention.

Antibodies capable of binding to the parental non-peptidyl compound
are used to separate the parental compound from mixtures, for example in
diagnosis or manufacturing of the parental compound. The conjugates of
parental compound and polypeptide generally are more immunogenic than
the polypeptides in closely homologous animals, and therefore make the
polypeptide more immunogenic for facilitating raising antibodies against it.
Accordingly, the polypeptide or protein may not need to be immunogenic in

" an animal typically used to raise antibodies, e.g., rabbit, mouse, horse, or rat,

but the final product conjugate should be immunogenic in at least one of
such anixﬁals. The polypeptide optionally contains a peptidolytic enzyme
cleavage site at the peptide bond between the first and second residues
adjacent to the acidic heteroatom. Such cleavage sites are flanked by
enzymatic recognition structures, e.g. a particular sequence of residues
recognized by a peptidolytic enzyme.

~ Peptidolytic enzymes for cleaving the polypeptide conjugates of this

invention are well known, and in particular include carboxypeptidases.

Carboxypeptidases digest polypeptides by removing C-terminal residues, and
are specific in many instances for particular C-terminal sequences. Such
enzymes and their substrate requirements in general are well known. For
example, a dipeptide (having a given pair of residues and a free carboxy!
terminus) is covalently bonded through its c-amino group to the phosphorus
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or carbon atoms of the compounds herein. In ét‘t_\bodimehts where W1 is
phosphonate it is expected that this peptide will be cleaved by thie appropriate

- peptidolytic enzyme, leaving the carboxyl of the proximal ammo acid residue

to autocatalytically cleave the phosphonoarmdate bond.

‘Suitable dipeptidyl groups (designated by their single letter code) are
AAAR,ANADACAEAQ,AGAHAIALAKAMAFAPASAT
AWAYAVRARRRNRDRCRERQ,RGRHRIRLRKRMRFRP
RS, RT, RW, RY, RV, NA, NR, NN, ND, NC, NE, NQ, NG, NH, NI, NL, NK,
NMNFNPNSNTNWNYNVDADRDNDDDCDEDQ,DGDH
DI, DL, DK, DM, DF, DP, DS, DT, DW, DY, DV, CA, CR, CN, CD, CC, CE, CQ,
CG, CH, CT, CL, CK, CM, CF, CP, CS, CT, CW, CY, CV, EA, ER, EN, ED, EC, EE,
EQ, EG, EH, EL EL, EK, EM, EFEPESETEWEYEVQAQRQNQDQC,
QE, QQ, QG, QH, QJ, QL, QK, QM, QF, QP, QS, QT, QW, QY, QV, GA, GR, GN,
GD, GC, GE, GQ, GG, GH, GI, GL, GK, GM, GF, GP, GS, GT, GW, GY, GV, HA,
HR, HN, HD; HC, HE, HQ, HG, HH, HI, HL, HK, HM, HF, HP, HS, HT, HW,
HYHVIAIRINIDICIEIQ,IGIHIIILIKIMIFIPISITIWIYIV
LA, LR, LN, LD, LC, LE, LQ, LG, LH, LI, LL, LK, LM, LF, LP, LS, LT, LW, LY, LV,
KA, KR, KN, KD, KC, KE, KQ, KG, KH, KI, KL, KK, KM, KF, KP; KS, KT, KW,
KY, KV, MA, MR, MN, MD, MC, ME, MQ, MG, MH, ML, ML, MK, MM, MF,
MP, MS, MT, MW, MY, MV, FA, FR, FN, FD, FC, FE, FQ, FG, FH, FI, FL, FK,
FM, FF, FP, FS, FT, FW, FY, FV, PA, PR, PN, FD, PC, PE, PQ, PG, PH, PI, PL, PK,
PM, PF, PP, PS, PT, PW, PY, PV, SA, SR, SN, SD; SC, SE, SQ, SG, SH, SL, SL, 5K,
SM, SF, SP, SS, ST, SW, SY, SV, TA, TR, TN, TD, TC, TE, TQ, TG, TH, TI, TL,
TK, T™, TF, TP, TS, TT, TW, TY, TV, WA, WR, WN, WD, WC, WE, WQ,
WG, WH, W1, WL, WK, WM, WF, WP, WS, WT, WW, WY, WV, YA, YR,
YN, YD, YC, YE, YQ, YG, YH, Y1, YL, YK, YM, YF, YP, YS, YT, YW, YY, YV, VA,
VRVNVDVCVEVQ,VGVHVIVLVKVMVFVPVSVTVW
VY and VV.

Tripeptide residues are also useful as Rsb or Réc. When Wiis
phosphonate, the sequence ~X4-pro-X5- (where X4 is any amino acid residue
and X5 is an amino acid residue, a carboxyl ester of proline, or hydrogen) will
be cleaved by luminal carboxypeptidase to yield X4 with a free carboxyl, which
in turn is expected to autocatalytically cleave the phosphonoamidate bond.
The carboxy group of X5 optionally is esterified with benzyl.

Dipeptide or tripeptide species can be selected on the basis of known
transport properties and/or susceptibility to peptidases that can affect
transport to intestinal mucosal or other cell types. Dipeptides and tripeptides .
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lacking an c-amino group are transport substrates for the peptide transporter
found in brush border membrane of intestinal mucosal cells (Bai, J.P.F.,
"Pharm Res." 9:969-978 (1992). Transport competent peptides can thus be used
to enhance bioavailability of the amidate compounds. Di- or tripeptides .
having one or more amino acids in the D configuration are also compatible
with peptide transport and can be utilized in the amidate compounds of this
invention. Amino acids in the D configuration can be used to reduce the
susceptibility of a di- or tripeptide to hydrolysis by proteases common to the
brush border such as aminopeptidase N (EC 3.4.11.2). In addition, di- or
tripeptides alternatively are selected on the basis of their relative resistance to
hydrolysis by proteases found in the lumen of the intestine. For example,
tripeptides or polypeptides lacking asp and/or glu are poor substrates for
aminopeptidase A (EC 3.4.11.7), di- or tripeptides lacking amino acid residues
on the N-terminal side of hydrophobic amino acids (leu, tyr, phe, val, trp) are
poor substrates for endopeptidase 24.11 (EC 3.4.24.11), and peptides lacking a
pro residue at the penultimate position at a free carboxyl terminus are poor -
substrates for carboxypeptidase P (EC 3.4.17). Similar considerations can also
be applied to the selection of peptides that are either relatively resistant or
relatively suséeptible to hydrolysis by cytosolic, renal, hepatic, serum or other
peptidases. Such poorly cleaved polypeptide amidates are immunogens or are
useful for bonding to proteins in order to prepare immunogens.

Another embodiment of the invention relates to compositions of the
formula (VII) or (VII):

2 Gy Jaa : Gy Joa

vy (vily)
wherein E1, G1, T1, U1, J1, J1a, J2 and J23 are as defined above except:
' Ty is -NR]W3, a heterocycle, or is taken together with Gj to form a
group having the structure |

Rey-N

and
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X1 is a bond, -O-, -N(H)-, -N(RS)-, -S-, -0+, 0r -502-; and
provided, however, that compounds are excluded wherem U1 isHor
<CH>CH(OH)CH2(OH); '
and the saits, solvates, resolved enantlomers and punfzed diastereomers
thereof. '

Each of the typacal or ordmary embodiments of formula (- (VI) detailed
above are also typical embodxments of formula (VII) and (VID).

The synthesis of a number of compounds of the formula (VII) and (VIII)
wherein U1 is Hor -CHzCH(OH)CHz(OH) are prov:ded in Nishimura, Y.; et
al; L Annhmm:s.1993 46(2), 300; 46(12), 1883; andNAt Em.d Lett. 1992, 1(1), 39.
Attachement of U1 groups of the present invention proceed as described
therein. '

The compounds of the invention are enriched or resolved optical
isomers at any or all asymmetric atoms. For example, the chiral centers
apparent from the depictions are provided as the chiral isomers or racemic
mixtures. Both racemic and diasteromeric mixtures, as well as the individual
optical isomers isolated or synthesized, substantially free of their
enantiomeric or diastereomeric partners, are all within the scope of the
invention. The racemic mixtures are Separafed ‘into their individual,
substantially optically pure isomers through well-known techniques such as,
for example, the separation of diastereomeric salts formed with optically
active adjuncts, e.g., acids or bases followed by conversion back to the optically
active substances. In most instances, the desired optical isomer is synthesized
by means of stereospecific reactions, beginning with the appropriate

.stereoisomer of the desired starting material.

Exemplary stereochemistry of the compounds of this invention is set
forth below in Table C.
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The compounds of the invention can also exist as tautomeric isomers
in certain cases. For example, ene-amine tautomers can exist for imidazole,
guanidine, amidine, and tetrazole systems and all their possible tautomeric

forms are within the scope of the invention.
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Exemplary Enumerated Compounds.

By way of example and not limitation, embodiment compounds are
named below in tabular format (Table 6). Generally, each compound is
depicted as a substituted nucleus in which the nucleus'is designated by capital
letter and each substituent is designated in order by lower case letter or
number. Tables 1a and 1b are a schedule of nuclei which differ principally by

the position of ring unsaturation and the nature of ring substituents. Each
nucleus is given a alphabetical designation from Tables 1a and 1b, and this,
designation appears first in each compound name. Similarly, Tables 2a-av,
3a-b, 4a-c, and 5a-d list the selected Qp, Q2 Q3 and Qq substxtuents, again by
letter or number designation. Accordingly, each named compound will be
depicted by a capital letter designating the nucleus from Table 1a-1b, followed
by a number designating the Q; substituent, a lower case letter designating the
Q2 substituent, a number designating the Q3 subs't'iment,' and a lower case
letter or letters designating the Qq substitu"ent. ‘Thus, structuré 8, scheme 1, is
represented by A.49.a.4.i. Q1-Q4, it should be understood, do not represent
groups or atoms but are simply connectivity designations.
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Table 6 - Exemplary Eﬁum’erated Compounds

Al7.a4.i; Al7.a4v; A.17.a.6.; Al17.a.6.v; Al17.a.11i; A.17.a.11.v; A.17.a.14.j;
A.l17.a.14.v; A17.a.15.i; A.17.a.15.v; A.17.a.18.i; A.17.a.18.v; A.17.a.25.i;
A17.a25.v; Al7.e4.i; Al7.e4v; Al7.e6.; Al7.e6.v; Al7e.11i; A.17.e.11.v;
Al7.e14.i; Al7.e.14.v; A17..15.4; A17.e.15.v; A.17.e.18.i; A.17.e.18.v;
A.17.e25.1; A.l7.e25.v; A.17.g4.i; Al7.g4.v; A.17.2.6.; A.17.g6.v; A.l17.g.11i;
Al7.g1lv; Al17.g.145; A17.g14.v; A17g.154; A17g.15.v; A17.8.18.i;
A17.g.18.v; A17.g25.i; A17.g25.v; A1714.4; A.1714.v; A1716.4; A1716v;
Al17.1114 A17.111.v; A17.114.; A.17114.v; A.17.115.i; A.17.1.15.v; A.17.1.18.4;
A.17.118.v; A.171.25.i; A17.1.25.v; A.17.m4.i; A.17.m4.v; A.17.m6.i;
A.17.m.6.v; A17.m.11i; A.17.m.11.v; A.17.m.14.i; A.17.m.14.v; A.17.m.15.i;
A.17.m.15.v; A17.m.18.i; A.17.m.18.v; A.17.m.25.i; A.17.m.25.v; A.17.0.4:i;
Al7.04v; A.17.06.4; Al7.06.v; A17.0.11i; A.17.0.11.v; A.17.0.14.;

- Ad7.0.14.v; A.17.0.15.4; A.17.0.15.v; A.17.0.18.i; A.17.0.18.v; A.17.0.25.i;

A.17.0.25.v; A.33.a4.i; A33.a4.v; A.33.a.6.; A.33.a.6.v; A.33.a.11.i; A.33.a.11.v;
A33.a.14.i; A33.a.14.v; A.33.a.15.i; A.33.a.15.v; A.33.a.18.i; A.33.a.18.v;
A.33.a.25.i; A.33.a.25.v; A.33.e4.i; A.33.e4.v; A.33.e.6.i; A.33.e.6.v; A33.e.11.i;
A33.e.ll.v; A33.e.14.i; A33.e.14.v; A33.e.15.i; A33.e.15.v; A.33.¢.18.i;
A33.e.18.v; A33.e.25.i; A33.e25.v; A33.g4.i; A33.g4.v; A33.g6.i; A33gév;
A33.g.11i; A33.g.11.v; A.33.g.14.i; A.33.g.14.v; A.33.8.15.i; A.33.g.15.v;
A33.g.18.i; A.33.g.18.v; A.33.8.25.i; A.33.8.25.v; A.3314.i; A.3314.v; A.33.16.;
A33lév; A33111i A33.111v; A33.1.14.i; A33114.v; A.33115i; A.33.L15.v;
A33.1.18.i; A.33.1.18.v; A.33.1.25.; A.33.1.25.v; A.33.m4.i; A33.m4.v;
A33.m.6.i; A33.m.6.v; A33.m.11i; A33.m.11.v; A33.m.14.i; A33.m.14.v;
A33.m.15.; A.33.m.15.v; A.33.m.18.i; A.33.m.18.v; A.33.m.25.i; A.33.m.25.v;
A33.04.; A33.04.v; A33.0.6.i; A.33.0.6.v; A.33.0.11.i; A.33.0.11.v; A.33.0.14.j;
A33.0.14.v; A33.0.15.i; A.33.0.15.v; A.33.0.18.i; A.33.0.18.v; A.33.0.25.i;
A33.025.v; Ad9.a4i; Ad9.ad.v; Ad9.a.6.i; Ad9.a.6.v; Ad9.a.lli; Ad9a.llv;
Ad9.a.14.i; A49.a.14.v; A49.a.154; A49.a.15.v; Ad9.a.18.i; Ad9.a.18.v;,
A49.a.25i; A49.a.25.v; Ad9.e4d.i; Ad9.edv; Add.ebi; Adeb.v; Ad9e.lll;
Ad9e.11.v; Ad9.e.14.i; Ad9.e14.v; Ad9.e.15.i; A49.e.15.v; A.49.e.18.i;
Ad9e.18.v; A49.e.25i; A49.e.25.v; Ad9.g4.i; A49.g4v; Ad9.g6.i; A49.g6.v;
Ad9.g.11.i; Ad9.g.11.v; Ad9.g.14.i; A49.g.14.v; A49.g.15.; A49.g.15.v; '
A49.g.18.i; A49.2.18.v; A49.g.25.i; A49.g.25.v; A.49.14.i; A49.14.v; A49.16.i;
A49.16.v; A49.111.i; A49.L11.v; A49.114.; A49.1.14.v; A49.1.15i; A49.1.15.v;
A49.1.18.i; A49.1.18.v; A.49.1.25.i; A49.1.25.v; A49.m4.i; A49.m4v; .
A49.mé.i; A49m.6.v; A49.m.1li; Ad9.m.1lv; AdIm.14i; Ad9m.l4v;
A49.m.15.i; A49.m.15.v; A49.m.18.1; A49.m.18.v; A.49.m.25.i; A.49.m.25.v;
A49.04.i; Ad49.04.v; A49.06.i; A49.0.6.v; A49.0.11.i; A49.0.11.v; Ad9.0.14.j;
A49.0.14.v; A49.0.15.i; A49.0.15.v; A.49.0.18.i; A.49.0.18.v; A49.0.25.i;
A49.0.25.v; B.17.a4.i; B.17.a4.v; B.17.a.6.i; B.17.a.6.v; B.17.a.11j; B.17.a.1l.v;
B.17.a.14.i; B.17.a.14.v; B.17.a.15.i; B.17.a.15.v; B.17.a.18.i; B.17.a.18.v; B.17.a.25.i;

. B.17.a.25.v; B.17.e4.i; B.17.e4.v; B.17.e.6.i; B.17.e.6.v; B.17.¢.11.i; B.17.e.11.v;

B.17.e.14.i; B.17.e.14.v; B.17.e.15.i; B.17.e.15.v; B.17.e.18.i; B.17.e.18.v; B.17.e.25.i;
B.17.e.25.v; B.17.g.4.i; B.17.g.4.v; B.17.g.6.i; B.17.g.6.v; B.17.g.11.i; B.17.g.11.v;
B.17.g.14.i; B.17.g.14.v; B.17.8.15.i; B.17.g.15.v; B.17.8.18.i; B.17.g.18.v; B.17.g.25;
B.17.g.25.v; B.17.14.; B.17.14.v; B.17.1.6.i; B.17.1.6.v; B.17.1.11.i; B.17.111.v;
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B.17.L.14.i; B.17.1.14.v; B.17.1.15.i; B.17.1.15.v; B.17.1.18.i; B.17.1.18.v; B.17.1.25.i;
B.17.1.25.v; B.17.m.4.i; B.17.m4.v; B.17.m.6.i; B.17.m.6.v; B.17.m.11.;
B.17.m.11.v; B.17.m.14.i; B.17.m.14.v; B.17.m.15.i; B.17.m.15.v; B.17.m.18.i;
B.17.m.18.v; B.17.m.25.i; B.17.m.25.v; B.17.04.i; B.17.04.v; B.17.0.6.i; B.17.0.6.v;
B.17.0.11.i; B.17.0.11.v; B.17.0.14.i; B.17.0.14.v; B.17.0.15.i; B.17.0.15.v;
B.17.0.18.i; B.17.0.18.v; B.17.0.25.i; B.17.0.25.v; B.33.a.4.i; B.33.a.4.v; B.33.a.6.i;
B.33.a.6.v; B.33.a.11.i; B.33.a.11.v; B.33.a.14.i; B.33.a.14.v; B.33.2.15.i; B.33.a.15.v;
B.33.a.18.i; B.33.a.18.v; B.33.a.25.i; B.33.2.25.v; B.33.e.4.i; B.33.e4.v; B.33..6.i;
B.33.e.6.v; B.33.e.11.i; B.33.e.11.v; B.33.e.14.i; B.33.e.14.v; B.33.e.15.i; B.33.e.15.v;
B.33.e.18.i; B.33.e.18.v; B.33.e.25.i; B.33.e.25.v; B.33.g.4.i; B.33.g4.v; B.33.g.6.i;
B.33.g.6.v; B.33.g.11.i; B.33.g.11.v; B.33.g.14.i; B.33.g.14.v; B.33.g.15.i; B.33.g.15.v;
B.33.g.18.i; B.33.g.18.v; B.33.g.25.i; B.33.g.25.v; B.33.14.i; B.33.14.v; B.33.16.i;
B.33.1.6.v; B.33.1.11.i; B.33.1.11.v; B.33.1.14.i; B.33.1.14.v; B.33.L15.i; B.33.115.v;
B.33.1.18.i; B.33.1.18.v; B.33.1.25.i; B.33.1.25.v; B.33.m.4.i; B.33.m4.v; B.33.m.6.i;
B.33.m.6.v; B.33.m.11.i; B.33.m.11.v; B.33.m.14.i; B.33.m.14.v; B.33.m.15.i;
B.33.m.15.v; B.33.m.18.i; B.33.m.18.v; B.33.m.25.i; B.33.m.25.v; B.33.0.4.i;
B.33.0.4.v; B.33.0.6.i; B.33.0.6.v; B.33.0.11.i; B.33.0.11.v; B.33.0.14.i; B.33.0.14.v;

' B.33.0.15.i; B.33.0.15.v; B.33.0.18.i; B.33.0.18.v; B.33.0.25.i; B.33.0.25.v; B.49.a.4.; |

B.49.a.4.v; B.49.a.6.i; B.49.a.6.v; B.49.a.11.i; B49.a.11.v; B49.a.14.i; B.49.a.14.v;
B.49.a.15.i; B49.a.15.v; B.49.a.18.i; B.49.a.18.v; B.49.a.25.i; B.49.a.25.v; B49.e4.i;
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L.33.a.11.i; L.33.a.11.v; L.33.a.14.i; L.33.a.14.v; L.33.a.15.i; L.33.a.15.v; L.33.a.18.i;
L.33.a.18.v; L.33.a.25.i; L.33.a.25.v; L.33.e.4.i; L.33.e4.v; L.33.e.6.i; L.33.e6.v;
L.33e111,L33e11v,L33e141,L33e14v,L33e151,L.33e15v,L33e181,
L.33.e.18.v; L.33.e.25; L.33.e.25.v; L33.g4.i; L33.g4.v; L33g.6.i; L.33.g.6.v;
L.33.g.11.4; L.33.g.11.v; L.33.g.14.i; L.33.g.14.v; L.33.8.15.i; L.33.g.15.v; L.33.8.18.i;
L.33.g.18.v; L.33.g.25.i; L.33.g.25.v; L.33.1.4.i; L.33.1.4.v; L.33.L:6.i; L.33.1.6.v;
L.33.1.11.; L.33.1.11.v; L.33.1:14.i; L.33.1.14.v; L.33.1.15.i; L.33.1.15.v; L.33.1.18.i;
L.33118v,L331251,L331.25v,L33m41,L.33m4v,L33m61,L33m6v, :
L.33.m.114; L.33.m.11.v; L.33.m.14.i; L.33.m.14.v; L.33.m.15.i; L.33.m.15.v;
L.33.m.18.i; L.33.m.18.v; L.33.m.25.i; L.33.m.25.v; L.33.0.4.i; L.33.0.4.v; L.33.0.6.i;
L.33.0.6.v; L.33.0.11.i; L.33.0.11.v; L.33.0.14.i; L.33.0.14.v; L.33.0.15.i; L.33.0.15.v;
L330181,L.33018v,L330251,L33025v,L49a4x,L49a4v,L49a61,
L49.a.6.v; L49.a.11.i; L49.a.11.v; L49.a.14.i; L49.a.14.v; L.49.a.15.i; L.49.a.15.v;
L49a181,1..49.a18v,L49a251,L49a.25v.L49e41.L49e4v,L49e61,
L49.e6.v; L49.e.11.i;L49e1l.v; L49.e14.; L49e.14.v; L49e151,L49e15v,
L49.e.184; L.49.e.18.v; L.49.e251; L.49.e25.v; L49.g.4.i; L49.g.4.v; L49.g.6.i;
L49.g.6.v;L49.g.11.i; L.49.g.11.v; L49.g.14.i; L 49.g.14.v; L49.g.15.i; L.49.g.15.v;
L49.g.18.i; L.49.g.18.v; 1.49.8.25.i; L.49.g.25.v; L.49.14.i; L49.14.v; L 49.16.i;
L49.16.v; L.49.1.11.i; L.49.1.11.v; L.49.1.14.i; L49.1.14.v; L49.1.15.i; L49.1.15.v;
L.49.L.18.i; L.49.1.18.v; L.49.1.25.i; L49.1.25.v; L49.m4.i; L49.m4.v; L49.m6.i;
L.49.m.6.v; L49.m.11i; L.49.m.11.v; L.49.m.14.i; L49.m.14.v; L.49.m.15.j;
L.49.m.15.v; L.49.m.18.i; L.49.m.18.v; L.49.m.25.i; L.49.m.25.v; L.49.0.4.j;
L.49.04.v; L.49.0.6.i; L.49.0.6.v; L.49.0.11.i; L.49.0.11.v; L.49.0.14.i; L.49.0.14.v;
L.49.0.15.i; L.49.0.15.v; L.49.0.18.i; L.49.0.18.v; L.49.0.25.i; L.49.0.25.v; B.93.a4.i;
B.93.a.4.v; B.93.a.6.i; B.93.a.6.v; B.93.a.11.i; B.93.a.11.v; B.93.a.14.i; B.93.a.14.v;
B.93.a.15.i; B.93.2.15.v; B.93.a.18.i; B.93.a.18.v; B.93.a.25.i; B.93.a.25.v; B93.e4.i;
B.93.e.4.v; B93.e.6.i; B.93.e.6.v; B93.e.11.i; B93.e.1l.v; B93.e.14.i; B93.e.14.v;
B.93.e.15.i; B.93.e.15.v; B.93.e.18.i; B.93.e.18.v; B.93.e.25.i; B.93.e.25.v; B.93.g.4.i;
B.93.g4.v; B93.g.6.i; B.93.g:6.v; B.93.g.11i; B.93.g.11.v; B93.g.14.i;; B93.g.14.v;
B.93.g.15.i; B.93.g.15.v; B.93.g.18.i; B.93.g.18.v; B.93.g.25.i; B.93.g.25.v; B.93.1.4.i;
B.93.14.v; B.93.L6.i; B.93.16.v; B93.L11.i; B.93.L.11.v; B.93.1.14.i; B.93.1.14.v;
B.93.1.15.4; B.93.1.15.v; B.93.1.18.i; B.93.1.18.v; B.93.1.25.i; B.93.1.25.v; B.93.m4.i;
B93m4v,B93m61,B93m6v,B93m111,B93m11v,B93m141,
B.93.m.14.v; B.93.m.15.i; B.93.m.15.v; B.93.m.18.i; B.93.m.18.v; B.93.m.25.j;
B93m.25v,B93041,B9304V,B93061,B9306v,8930111,B930_11v
B.93.0.14.i; B.93.0.14.v; B.93.0.15.i; B.93.0.15.v; B.93.0.18.i; B93.0.18.v;
B.93.0.25.i; B.93.0.25.v; B94.a.4.i; B94.a4.v; B.94.a.6.i; B94.a.6.v; B94.a.1l.i;
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B.94.a.11.v; B.94.a.14.i; B.94.a.14.v; B.94.a.15.i; B.94.a.15.v; B.94.a.18.i; B.94.a.18.v;
B.94.a.25.; B.94.a.25.v; B94.e4.i; B94.ed.v; B94.eb.i; BI4e.b.v; BI4elli;
B.94.e.11.v; B.94.e.14.i; B94.e.14.v; B.94.e.15.i; B.94.e.15.v; B.94.e.18.i; B.94.e.18.v;
B.94.e.25.i; B.94.e.25.v; B.94.g.4.i; B.94.g.4.v; B.94.g.6.i; B.94.g.6.v; B.94.g.11.;
B.94.g.11.v; B.94.g.14.i; B94.g.14.v; B.94.g.15.i; B.94.g.15.v; B.94.g.18.i; B.94.g.18.v;
B.94.g.25.i; B.94.g.25.v; B.94.14.i; B.94.14.v; B94.16.i; B.94.1.6.v; B.94.L11;
B.94.111.v; B.94.1.14.i; B94.1.14.v; B.94.1.15.i; B.94.1.15.v; B.94.1.18.i; B.94.1.18.v;

' B.94.1.25.i; B.94.1.25.v; B.94.m 4.i; B.94.m:4.v; B.94.m.6.i; B.94.m.6.v; B.94.m.11.i;

B.94.m.11.v; B.94.m.14.i; B.94.m.14.v; B.94.m.15.i; B.94.m.15.v; B.94.m.18.i;
B.94.m.18.v; B.94.m.25.i; B.94.m.25.v; B.94.0.4.i; B.94.0.4.v; B.94.0.6.i; B.94.0.6.v;
B.94.0.11.i; B.94.0.11.v; B.94.0.14.i; B.94.0.14.v; B.94.0.15.i; B.94.0.15.v;
B.94.0.18.i; B.94.0.18.v; B.94.0.25.i; B.94.0.25.v; E.93.a.4.i; E.93.a.4.v; E.93.a.6.i;
E.93.a.6.v; E93.a.11.i; E93.a.11.v; E93.a.14.i; E.93.a.14.v; E93.2.15.i; E.93.a.15.v;

' E.93.a.18.i; E.93.a.18.v; E.93.a.25.i; E.93.a.25.v; E.93.e.4.i; E93.e4.v; E93.e.6.i;

E.93.e.6.v; E93.e.11.i; E93.e.11.v; E93.e.14.i; E93.e.14.v; E93.e.15.i; E93.e.15.v;
E93.e.18.i; E.93.e.18.v; E93.e.25.i; E93.e.25.v; E93.g.4.i; E93.g4.v; E93.g.6.i;
E93.g.6.v; E93.g.11.i; E93.8.11.v; E93.g.14.i; E93.g.14.v; E93.g.15.;; E93.g.15.v;
E.93.g.18.i; E.93.2.18.v; E93.g.25.i; E.93.8.25.v; E.93.1.4.i; E.93.14.v; E93.L6.i;
E93.1L6.v; E93.L11.i; E93.1.11.v; E93.1.14.; E93.1.14.v; E93.1154; E93.L15.v;
E93.1.18.i; E93.1.18.v; E93.1.25.i; E.93.1.25.v; E93.m.4.i; E.93.m.4.v; ES3.m.6.i;
E.93.m.6.v; E93.m.11.i; E.93.m.11.v; E93.m.14.i; E.93.m.14.v; E93.m.15.i;
E.93.m.15.v; E.93.m.18.i; E.93.m.18.v; E.93.m.25.i; E.93.m.25.v; E.93.04.i;
E.93.0.4.v; E93.0.6.i; E93.0.6.v; E.93.0.11.i; E.93.0.11.v; E.93.0.14.i; E.93.0.14.v;
E.93.0.15.i; E.93.0.15.v; E.93.0.18.i; E.93.0.18.v; E.93.0.25.i; E.93.0.25.v; E.94.a.4.i;
E94.a.4.v; E94.a.6.i; E94.a.6.v; E94.a.11.i; E94.a.11.v; E94.a.14.i; E94.a.14.v;
E94.a.15.i; E94.a.15.v; E94.a.18.i; E94.a.18.v; E.94.2.25.i; E.94.a.25.v; E94.e4.i;
E94.e4.v; E94.e.6.i; E94.e.6.v; E94.e.1li; E94.e.1l.v; E94.e.14.i; E94.e.]14.v;
E.94.e.15.i; E94.e.15.v; E94.e.18.i; E94.e.18.v; E94.e.25.i; E94.e.25.v; E94.g 4.i;
E94.g.4.v; E94.8.6.i; E94.g.6.v; E94.g.11.i; E94.g.11.v; E94.8.14.i; E94.g.14.v;
E.94.g.15.i; E94.8.15.v; E94.g.18.i; E94.g.18.v; E.94..25.i; E.94.8.25.v; E94.14.i;
E94.14.v; E94.16.i; E94.1.6.v; E94.1.11j; E94.1.11.v; E94.114.i; E94.1.14.v;
E.94.1.15.i; E.94.1.15.v; E94.L18.i; E94.1.18.v; E.94.1.25.i; E.94.1.25.v; E94.m4.i; .

E94.m.4.v; E94.m.6.i; E94.m.6.v; E94.m.11i; E94.m.11.v; E94.m.14.i; .

E.94.m.14.v; E94.m.15.i; E.94.m.15.v; E94.m.18.i; E94.m.18.v; E.94.m.25.i;
E94.m.25.v; E94.0.4.i; E94.0.4.v; E94.0.6.i; E94.0.6.v; E94.0.11.i; E94.0.11.v;

- E.94.0.14.i; E.94.0.14.v; E.94.0.15.i; E.94.0.15.v; E.94.0.18.i; E.94.0.18.v; E.94.0.25.i;

E94.0.25.v; 1.93.a.4.i; 193.a.4.v; 1/93.a.6.i; 1.93.a.6.v; 1.93.a.11.i; 1.93.a.11.v;
193.a.14.i; 193.a.14.v; .93.a.15.i; 1.93.a.15.v; 1.93.a.18.i; 1.93.2.18.v; 1.93.a.25.i;
193.a.25.v; 193.e4.; 1.93.e4.v; 193.e.6.; 1.93.e.6.v; [.93.e.11.j; 193.e.11l.v;
1.93.e.14.i; 1.93.e.14.v; 1.93.e.15.i; 1.93.e.15.v; 1.93.e.18.i; 1.93.e.18.v; 1.93.e.25.i;
1.93.e.25.v; 1.93.g.4.i; 1.93.g.4.v; 1.93.g.6.i; 1.93.g.6.v; 1.93.g.11.i; 1.93.g.11.v;
193.g.14.i; 1.93.g.14.v; 1.93.g.15.i; 1.93.g.15.v; 1.93.g.18.i; 1.93.g.18.v; 1.93.g.25.i;

'1.93.g.25.v; 1.93.1.4.i; 193.L4.v; 1.93.16.i; 1.93.L6.v; 1.93.L.11.}; 1.93.L1Lv; 1.93.1.14.i;

1.93.1.14.v; 1.93.1.15.i; 1.93.1.15.v; 1.93.1.18.i; 1.93.1.18.v; 1.93.1.25.i; 1.93.1.25.v;
1.93.m.4.i; 1.93.m.4.v; 1.93.m.6.i; 1.93.m.6.v; 1.93.m.11.i; 1.93.m.11.v; 1.93.m.14.i;
193.m.14.v; 1.93.m.15.i; 1.93.m.15.v; 1.93.m.18.i; 1.93.m.18.v; 1.93.m.25.i;
1.93.m.25.v; 1.93.04.i; 1.93.04.v; 1.93.0.6.i; .93.0.6.v; 1.93.0.11.i; [.93.0.11.v; .
1.93.0.14.i;: 1.93.0.14.v; 1.93.0.15.i; 1.93.0.15.v; 1.93.0.18.i; 1.93.0.18.v; 1.93.0.25.];
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[93.0.25.v; 194.a.4.i; 194.a.4.v; 1.94.2.6.i; L94.a.6.v; ] 94.a.11.i; 194.a.11.v;
194.a.14.i; 1.94.2.14.v; 1.94.a.15.i; 1.94.a.15.v; 1.94.a:18.i; 1.94:a.18.v; 1.94.a.25.i;
194.a.25.v; 1.94.e4.i; 1.94.e4.v; 194.6.6.i; 194.e.6.v; 194.€.11.i; 194 .e.11.v;
1.94.e.14.; 1.94.e.14.v; 1.94.e.15.i; 1.94.e.15.v; 1.94.¢.18.i; 1.94.e.18.v; 1.94.e.25.;
194.6.25.v;194.84.i; 194.g4.v;1.94.8.6.i; 194g.6.v; 194.g.11.i; 194.g 11.v;
194.5.14.i;1.94.¢.14.v;1.94.g.151; 1.94..15.v; 1.94.¢.18.i; 1.94.g.18.v; 1.94.g.25.i;
1.94.5.25.v; 1.94.14.i; 194.14.v; 1.94.1.6.i; 1.94.1.6.v; 1.94.1.11.3; 1.94.1.11.v; 1.94.1.14.i;

- 194114.v; 1.94.1.15.i; 1.94.1.15.v; 194.1.18.i; 1.94.1.18.v; 1.94.1.25.i; 1.94.1.25.v; -

1.94.m.4; 1.94.m.4.v; 194.m.6.i; 1.94.m.6.v; 1.94.m.11.i; 1.94.m.11.v; 1.94.m.14.i;
[94.m.14.v; 1.94.m.15.i; 1.94.m.15.v; 1.94.m.18.i; 1.94.m.18.v; 1.94.m.25.i;
1.94.m.25.v; 1.94.0.4.4; 1.94.0.4.v; 1.94.0.6.i; 1.94.0.6.v; 1.94.0.11.i; 1.94.0.11.v;
194.0.14.i; 1.94.0.14.v; 1.94.0.15.i; 1.94.0.15.v; 1.94.0.18.i; 1.94.0.18.v; 194.0.25.i;
194.025.v; L93.a4.; L.93.a.4.v; L93.a.6.i; L93.a:6.v; L93.a.11.i; L93.a.11.v;
L.93.a.14.i; L.93.a.14.v; L93.a.154; L93.a.15.v; L93.a.18.i; L93.a.18.v; L93.a.25.i;
L.93.a25.v; L93.e4.; L93.e4.v; L93.e6i; L93.e.6.v; LI3.e.1L:i; LI3elly;
L.93.e.14.i; L.93.e.14.v; L93.e.15.i; L.93.e.15.v; L.93.¢.18.i; L.93..18.v; L.93.e.25.i;
L93.e25.v;L.93.g4.;L93.g4.v; L93.g6i; L93.g.6.v; L93:g.11.i; L93.g.11.v;
L.93.g.14.i;1L.93.g.14.v; L.93.g.154; L.93.g.15.v; 1.93.8.18.i; L.93.g.18.v; L.93.3.25.i;
L.93114.4; L93.1.14.v; L93.1.15.i; L.93.1.15.v; L93.1.18.i; L.93.1.18.v; L93.125i;
L93.125.v; L93.m4.i; L93.m.4.v; L93:m.6i; L93.m.6.v; L.93.m.114;
L.93.m.11.v; L93.m.14.i; L.93.m.14.v; L.93.m.15.i; L.93.m.15.v; L93.m.18.i; :
- L.93.m.18.v; L.93.m.25.i; L.93.m.25.v; L.93.0.4.i; L.93.0.4.v; L.93.0.6.i; L.93.0.6.v;
L.93.0.11.i; L.93.0.11.v; L.93.0.14.i; L.93.0.14.v; L.93.0.15.i; .93.0.15.v; L.93.0.18.i;
L.93.0.18.v; L.93.0.25.i; L.93.0.25.v; L.94:a.4.i; L94.a.4.v; L94.a:6.i; L94.a.6.v;
L94.a.114; L94.a.11.v; L94.a.14.i; L.94.a.14.v; L.94:a.15.i; L.94:a.15.v; L.94.a.18.i;
-L94.a.18.v; L94.a.25.i; L.94.a:25.v; L94.e4.i; L94.ed.v; L.94.e.6.i; LI4.eb.v;
L.94.e.11.i; L.94.e.11.v; L94.e.14.i; L94.e.14.v; L.94.2.15.i; L.94.e.15.v; L.94.e.18.i;
L94.e.18.v; L94e25.; L94.e25.v; L94.g.4.i; L94.g4.v; L94.g.6.i; L94.g.6.v;
L.94.g.11.i; L.94.g.11.v; L94.g.14.i; L94.g.14.v; L94.8.15.i; L 94.g.15.v; L.94.8.18.i;
L.94.g.18.v; L.94.g.25.i; L.94.g.25.v; L.94.14.i; L.94.14.v; L94.16.i; L94L6.v;
L.94.1.11.i; L.94.1.11.v; L.94.1.14.i; L.94.1.14.v; L.94.1.15.i; L.94.1.15.v; L.94.1.18.i;
L94.118.v; L94.1.25.i; L.94.125.v; L.94m4.i; L.94.m4.v; L94m.6.i; L94.m.6.v;
L.94.m.11.i; L.94.m.11.v; L94.m.14.i; L.94.m.14.v; L.94.m.15.i; L.94.m.15.v;
- L.94.m.18.i; L.94.m.18.v; L.94.m.25.i; L.94.m.25.v; L.94.0.4.i; L.94.0.4.v; 1L.94.0.6.i;
'L94.0.6.v; L94.0.11.i; L.94.0.11L.v; L.94.0.14.i; L.94.0.14.v; L.94.0.15.i; L.94.0.15.v;
L.94.0.18.4; L.94.0.18.v; L.94.0.25.i; L.94.0.25.v; 0.93.a.4.i; 0.93.a.4.v; 0.93.a.6.i;
0.93.a.6.v; 0.93.a.11.i; 0.93.a.11.v; 0.93.2.14.i; 0.93.a.14.v; 0.93.a.15i; . -
0.93.a.15.v; 0.93.2.18.4; 0.93.a.18.v; 0.93.:a.25.i; 0.93.a.25.v; 0.93.e4.i; 0.93.e.4.v;
0.93.e.6.i; 0.93.e.6.v; 0.93.e.11.i; 0.93.e.11.v; 0.93.e.14.i; 0.93.e.14.v; 0.93.e.15.i;
0.93.e.15.v; 0.93.e.18.i; 0.93.e.18.v; 0.93..25.i; 0.93.e.25.v; 0:93.g 4.i; 0.93.g4.v;
0.93.8.6.i; 0.93.g.6.v; 0.93.g.11.5; 0.93.g.11.v; 0.93.g.14.i; 0.93.8.14.v; 0.93.8.15.i;
0.93.g.15.v; 0.93..18.i; 0.93..18.v; 0.93.8.25.i; 0.93.8.25.v; 0.93.1.4.;; 0.93 1.4.v;
0.93.16.i; 0.93.L6.v; 0.93.1.11.i; 0.93.1.11.v; 0.93.1.14.i; 0.93.1.14:v; 0.93.1.15.i;
0.93.1.15.v; 0.93.1.18.i; 0.93.1.18.v; 0.93.1.25.i; 0.93.1.25.v; 0.93.m.4.i; 0.93.m4.v; -
0.93.m.6.i;; 0.93.m.6.v; 0.93.m.11.i; 0.93.m.11.v; 0.93.m:14.i; 0.93.m.14.v;
0.93.m.15.i; 0.93.m.15.v; 0.93.m.18.i; 0.93.m.18.v; 0.93.m.25.i; 0.93.m.25.v;
0.93.0.4.i; 0.93.04.v; 0.93.0.6.;; 0.93.0.6.v; 0.93.0.11.i; 0.93.0.11.v; 0.93.0.14.i;
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0.93.0.14.v; 0.93.0.15.i; 0.93.0.15.v; 0.93.0.18.i; 0.93.0.18.v; O0.93.0.25.i;
0.93.0.25.v; 0.94.a.4.i; 0.94.a.4.v; 0.94.a.6.i, 0.94.2.6.v; 0.94.2.11.i; 0.94.a.11.v;
0.94.a.14.i; 0.94.a.14.v; 0.94.a.15.i; 0.94.a.15.v; 0.94.a.18.i; 0.94.a.18.v;
0.94.2.25.i; 0.94.2.25.v; 0.94.e4.i; O.94.e4.v; 0.94.e.6.i; 0.94.e.6.v; O.94.e.11.i;
0O94.e.11l.v; 0.94.e.14.i; 0.94.e.14.v; O94.e.15.i; 0.94.e.15.v; O.94.2.18.; _
0.94.e.18.v; 0.94..25.5; 0.94.e.25.v; 0.94.g 4.i; 0.94.g.4.v; 0.94.2.6.i; O.94.8.6.v;
0.94.2.11.i; 0.94.g.11.v; 0.94.g.14.i; 0.94.g.14.v; 094.8.15.;; 0.94.g.15.v;
0.94.g.18.i; 0.94.8.18.v; 0.94.2.25.i; 0.94.g.25.v; 0.94..4.i; 0.94.1.4.v; O.94.1.6.i;
0.94.16.v; 094.1.11.i; 094.1.11.v; 0.94.1.14.i; 0.94.1.14.v; 0.94.1.15.i; 0.94.1.15.v;
0.94.1.18.i; 0.94.1.18.v; 0.94.1.25.i; 0.94.1.25.v; O.94.m.4.i; 0.94.m.4.v; O0.94.m.6.i;
0.94.m.6.v; 0.94.m.11.i; 0.94.m.11.v; 0.94.m.14.i; 0.94.m.14.v; 0.94.m.15.i;
0.94.m.15.v; 0.94.m.18.i; 0.94.m.18.v; 0.94.m.25.i; 0.94.m.25.v; 0.94.04.i;
09%4.04.v; 094.0.6.i; 0.94.0.6.v; 0.94.0.11.i; 0.94.0.11.v; 0.94.0.14.i; 0.94.0.14.v;
0.94.0.15.i; 0.94.0.15.v; 0.94.0.18.i; 0.94.0.18.v; 0.94.0.25.i; 0.94.0.25.v;
P93.a4.i; P93.a4.v; P.93.a.6.i; P.93.a.6.v; P.93.a.11.i; P.93.a.11.v; P.93.a.14.i;
P93.a.14.v; P93.a.15.i; P.93.a.15.v; P.93.a.18.i; P.93.a.18.v; P.93.a.25.i; P.93.a.25.v;
P93.e4.i; P.93.ed.v; P.93.e.6.i; P.93.e.6.v; P.93.e.11.i; P.93.e.11.v; P.93.e.14.i; .
P.93.e.14.v; P.93.e.15.i; P.93.e.15.v; P.93.e.18.i; P.93.e.18.v; P.93.e.25.i; P.93.e.25.v;
P93.g.4.i; P.93.g4.v; P.93.g.6.i; P.93.g.6.v; P.93.g.11.i; P.93.g.11.v; P.93.g.14.;
P.93.g.14.v; P.93.g.15.i; P.93.2.15.v; P.93.g.18.i; P.93.g.18.v; P.93.g.25.i; P.93.g.25.v;
P.93.1.4.; P.93.1.4.v; P.93.1.6.i; P.93.1.6.v; P.93.1.11.i; P.93.L11.v; P.93.1.14.i;
P93.1.14.v; P.93.1.15.i; P.93.1.15.v; P.93.L18.i; P.93.1.18.v; P.93.1.25.i; P.93.1.25.v;
P93.m4.i; P93.m.4.v; P.93.m.6.i; P.93.m.6.v; P.93.m.11i; P.93.m.11.v;
P.93.m.14.i; P.93.m.14.v; P.93.m.15.i; P.93.m.15.v; P.93.m.18.i; P.93.m.18.v;
P93.m.25.i; P.93.m.25.v; P.93.0.4.; P.93.0.4.v; P.93.0.6.i; P.93.0.6.v; P.93.0.11.i;
P.93.0.11.v; P.93.0.14.i; P.93.0.14.v; P.93.0.15.i; P.93.0.15.v; P.93.0.18.i; P.93.0.18.v;
P.93.0.25.i; P.93.0.25.v; P.94.a4.i; P94.a.4.v; P.94.a.6.i; P94.a.6.v; P94.a.11.i;
P94.a.11.v; P.94.a.14.i; P.94.a.14.v; P.94.2.15.i; P.94.a.15.v; P.94.a.18.i; P.94.a.18.v;
P94.a.25.i; P.94.a.25.v; P94.e4.i; P94.ed.v; P9 .eb.i; P94.e6.v; PIde.11.i;
P94.e.1l.v; P94.e.14.i; P94.e.14.v; P.94.e.15.i; P94.e.15.v; P.94.e.18.i; P.94.e.18.v;
P94.e25.i; P94.e25.v; P.94.g4.i; P94.g4.v: P94.g6.i; P94.g.6.v; P.94.g.11.i;
P.94.g.11.v; P.94.g.14.i; P.94.g.14.v; P.94.g.15.i; P.94.g.15.v; P.94.g.18.i; P.94.g.18.v;
P.94.g.25i; P.94.g.25.v; P.94.14.i; P.94.14.v; P.94.1.6.i; P.94.1.6.v; P94.1.11i;
P94.1.11.v; P.94.1.14.i; P.94.1.14.v; P.94.1.15.i; P.94.1.15.v; P.94.1.18.i; P.94.1.18.v;
P94.1.25i; P.94.1.25.v; P.94.m4.i; P.94.m.4.v; P.94.m.6.i; P.94.m.6.v; P.94.m.11.i;
P94.m.1l.v; P.94.m.14.i; P.94.m.14.v; P.94.m.15.i; P.94.m.15.v; P.94.m.18.i;
P.94.m.18.v; P.94.m.25.i; P.94.m.25.v; P.94.04.i; P.94.04.v; P.94.0.6.i; P.94.0.6.v;
P94.0.11.i; P.94.0.11.v; P.94.0.14.i; P.94.0.14.v; P.94.0.15.i; P.94.0.15.v; P.94.0.18.i;
P.94.0.18.v; P.94.0.25.i; P.94.0.25.v; A.2.a.4.0; A.2.a4.bh; A.2.a.4.bi; A.2.a.4.bj;
A2.a.4dbk; A2a.ll.o; A2.a.1l.bh; A2.a1l.bi; A2.a.1lbj; A2.a.11.bk; A2.a.15;
A2.a.15.0; A2.a.15bh; A.2.a.15.bi; A.2.a.15.bj; A.2.a.15.bk; A.2.a.37.i; A.2.a.37.0;
A.2.a37bh; A2.a.37bi; A2.a37.bj; A2.a.37bk; A.2.a.38.i; A.2.a.38.0; A.2.2.38.bh;
A.2.a.38bi; A.2.a.38.bj; A.2.a.38bk; A.2.a.39.i; A.2.a.39.0; A.2.a.39.bh; A.2.a.39.bi;
A.2.2.39.bj; A.2.a.39.bk; A.2.a40.i; A2.a40.0; A.2.a.40.bh; A.2.2.40.bi; A.2.2.40.b;;
A.2.2.40bk; A2.a4dl.i; A2adl.o; A2.a.41.bh; A2:a41bi; A2.a41.bj; A.2.a41.bk;
A2a42i; A2ad2.0; A2.a42bh; A2.a42bi; A2.a42bj; A2.a42bk; A.2.a43;;
A.2.a43.0; A2.a43bh; A.2.a43bi; A2.2.43bj; A2.a43bk; :

A.3.a4.0; A3.adbh; A3.a4.bi; A3.a4bj; A3.adbk; Ala.llo; A3.a.llbk;
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A3.a.1lbi; A3.a.11bj; A.3.a.11.bk; A3a151,A3a150,A3a15bh A3a15b1,
A3.a.15bj; A3.a.15bk; A3.2.37.4; A.3.a.37.0; A.3.a.37.bh; A.3.a.37.bi; A.3.2.37.b;
A3.a.37bk; A.3.a.38.; A.3.2.38.0; A.3.a.38.bh; A3a.38b1,A3a38b],A3a38bk
A.3.a.39.; A.3:a.39.0; A.3.a.39.bh; A.3.2.39.bi; A.3.2.39.bj; A.3.2.39.bk; A.3.2.40.;
A3.a40.0; A.3.2a.40.bh; A.3.a.40.bi; A.3.2.40.bj; A.3.2.40.bk; A.3.a.41.i; A3.adl.0;
A3.a4l.bh; A3.adlbi;A3.a41bj; A3.a4lbk; A3.a42i; A3.a42.0; A3.a.42bh;
A3.a42bi; A3.a42.bj; A3.a42bk; A3.a43.i; A3.a43.0; A3a43bh; A3.243bi;
A3.a43.bj; A3.a43bk; Adado; Ada4dbh; Adadbi; Adadbj; Adadbk;
Ada.ll.o; Ad.allbh; Ad.allbi; Ad.a.llbj; Ada.llbk; Ad.a.15.i; A4.a.15.0;
A4.a.15bh; A4.a.15bi; A4.a.15.bj; A4.a.15bk; A4.a37i; A:d.a.37.0; A4.a37bh;
A4.a37bi; Ad.a.37bj; A4.a37bk; Ad.a38.i; Ada380; Ad.a38bh; Ad.a38bi;
A.4.a.38.bj; A4.a38.bk; A4.a.39.4; A4.239.0; A4.a.39.bh; A4.:2.39bi; Ad4.a.39.b;j;
A4.a.39.bk; Ad.a40.; A4.a40.0; A4.a40.bh; A.4.a.40bi; A:4.2.40bj; A.4.a.40.bk;
Ad.a4li; Ad.a4l.o; Ad.adlbh; Adadlbi; Adadlbj; Adadlbk; Adadli;
A4.a42.0; A4.a.42.bh; Ad.a42bi; Ad.a.42.bj; Ad.a.42bk; A4.a43.i; Adad3.o;
A4.a43bh; A4.a43bi; Ad.a43bj; Adad3bk; A7a4.0; A7.a4bh; A7adbi;
A7.a4bj; A7.a4bk; A7all.o; A7.a.11bh; A7a.11bi; A7.a.11bj; A7a.11bk;
A7.a.15.i; A.7.a.15.0; A7.a.15bh; A.7.a.15bi; A.7.a.15bj; A.7.2:15.bk; A.7.2.37.j;
A.7.a.37.0; A.7.2.37bh; A7.a.37.bi; A.7.a.37.bj; A.7.a.37bk; A.7.a.38.i; A.7.2.38.0; -
A.7.a.38.bh; A.7.2.38.bi; A.7.a.38.bj; A.7.a.38.bk; A.7.2.39.i; A'7.a.39.0; A.7.a.39.bh;
A.7.a.39.bi; A.7.a.39.5j; A.7.a.39.bk; A.7.a.40.i; A.7.2.40.0; A.7.a.40.bh; A.7.a.40.bi;
A.7.240bj; A.7.a40.bk; A.7.a41i; A7.a4l.0; A7.a41bh; A.7.a4lbi; A.7.a41bj;
A.7.a.41.bk; A7a421,A7a420,A7a42bh,A7a42b1,A7a42b] A.7.a42.bk;
A7.243.i; A7.a43.0; A7.a43bh; A.7.243bi; A7.a.43.bj; A7.a43bk;

A.17.a4.i; A17.a4.0; A.17.a4bh; A.17.a.4.bj; A.17.a.4bj; A.17.a4bk; A.17.a.11.i 1,
A.l17.a.1l.0; A.17.a.11.bh; A.17.a.11.bi; A.17.a.11.bj; A.17.a.11.bk; A.17.a.15.i;
A.17.a.15.0; A.17.a.15bh; A.17.a.15bi; A.17.a.15.bj; A.17.a.15bk; A.17.a.37.;
A.17.a.37.0; A.17.a.37bh; A.17.a.37bi; A.17.a.37.bj; A.17.a.37.bk; A.17.a.38.;
A.17.2.38.0; A.17.a.38.bh; A.17.2.38.bi; A.17.2.38.bj; A.17.a.38.bk; A.17.a.39.j;
A.17.a.39.0; A.17.a.39.bh; A.17.a.39.bi; A.17.a.39.bj; A.17.a.39.bk; A.17.2.40.i;
A.17.a.40.0; A.17.a.40.bh; A.17.a.40.bi; A.17.a.40.bj; A.17.a.40.bk; A.17.a41.j;
A.17.a41.0; A.17.a41.bh; A.17.a.41.bi; A.17.a41.bj; A.17.a.41.bk; A.17.a.42.i;
A.17.a42.0; A.17.a42bh; A.17.a.42.bi; A.17.a.42.bj; A.17.a42bk; A.17.a.43.i;
A17.a.43.0; A.17.a.43.bh; A.17.a.43.bi; A.17.a43.bj; A.17.a43bk; A.18.a4.i;
A.18.a.4.0; A.18.a.4bh; A.18.a.4bi; A.18.a.4.bj; A.18.a4.bk; A18.a.11.i;

. A.18.a.11.0; A.18.a.11.bh; A.18.a.11.bi; A.18.a.11.bj; A.18.a.12:bk; A.18.a.i-5.i;

A.18.a.15.0; A.18.a.15bh; A.18.a.15.bi; A.18.a.15.bj; A.18.a.15.bk; A.18.2.37.i;
A.18.2.37.0; A.18.a.37.bh; A.18.a.37.bi; A.18.a.37.bj; A.18.2.37.bk; A.18.a.38.i;
A.18.a.38.0; A.18.a.38.bh; A.18.2.38.bi; A.18.2.38.bj; A.18.a.38.bk; A.18.2.39.i;
A.18.a.39.0; A.18.2.39.bh; A.18.2.39.bi; A18339b] A.18.a.39.bk; A.18.a.40.i;
A.18.2.40.0; A.18.2.40.bh; A.18.a.40.bi; A.18.2.40.bj; A.18.2.40.bk; A.18.a.41.i;
A.18.a41.0; A.18.a.41.bh; A.18.a.41.bi; A.18.a.41.bj; A.18.a.41.bk; A.18.2.42.i;
A.18.a.42.0; A.18.2.42.bh; A.18.2.42.bi; A.18.a.42.bj; A.18.2.42.0k; A:18.2.43.j;
A.18.a.43.0; A.18.a.43.bh; A.18.a.43.bi; A.18.2.43.bj; A.18.a.43.bk; A.19.a4.j;

A.19.a4.0; A.19.a.4bh; A.19.a.4bi; A.19.a.4.bj; A19.a4bk; Al9alli;

A.19.a.11.0; A.19.a.11.bh; A.19.a.11.bi; A.19.a.11.bj; A.19.a.11.bk; A.19.2.15.i;
A.19.a.15.0; A.19.a:15.bh; A.19.a.15.bi; A.19.2.15.bj; A.19.a.15.bk; A.19.a.37.i;
A.19.a.37.0; A.19.a.37.bh; A.19.a.37.bi; A.19.a.37.bj; A.19.a.37.bk; A.19.a.38.};
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“A.19.a.38.0; A.19.a.38.bh; A.19.a.38.bi; A.19.a.38.bj; A.19.a.38.bk; A.19.a.39.i;
A.19.2.39.0; A.19.a:39.bh; A.19.2.39.bi; A.19.2.39.bj; A.19.a.39.bk; A.19.a.40.i;
A.19.2.40.0; A.19.2.40.bh; A.19.2.40.bi; A.19.2.40.bj; A.19.2.40.bk; A.19.a.41.i;
A.19.a.41.0; A.19.a.41.bh; A.19.a.41.bi; A.19.a.41.bj; A.19.a.41.bk; A.19.a.42.i;
A.19.a.42.0; A.19.a.42.bh; A.19.a.42.bi; A.19.a42.bj; A.19.a.42.bk; A.19.a.43;
A.19.a43.0; A.19.a.43.bh; A.19.a.43.bi; A.19.2.43.bj; A.19.a43bk; A97.a4.i;
A97.a4.0; A97.a4.bh; A97.a4bi; A97.a4.bj; A97.a4bk; A97a.1l.; '
A97.a.1l.0; A97.a.11.bh; A.97.a.11.bi; A.97.a.11.bj; A.97.a.11.bk; A.97.a.15.j;
A97.a.15.0; A.97.a.15.bh; A.97.a.15.bi; A.97.a.15.bj; A.97.a.15.bk; A.97.2.37.i;

-A97.2.37.0; A97.a.37.bh; A.97.a.37.bi; A.97.a.37.bj; A.97.a.37.bk; A.97.a.38.;
A97.a.38.0; A.97.a.38.bh; A.97.2.38.bi; A.97.2.38.bj; A.97.a.38.bk; A.97.a.39.i;
A97.a.39.0; A.97.a.39.bh; A.97.a.39.bi; A.97.a.39.bj; A.97.a.39.bk; A.97.a.40.i; -
A.97.a.40.0; A.97.a.40.bh; A.97.2.40.bi; A.97.2.40.bj; A.97.a.40.bk; A.97.a.41.i;
A97.a.41.0; A.97.a.41.bh; A.97.a.41.bi; A.97.a.41.bj; A.97.a.41.bk; A97.a.42.i;
A97.a42.0; A97.a.42.bh; A.97.a.42.bi; A.97.a.42.bj; A.97.a.42.bk; A.97.a43.;
A.97.a43.0; A.97.a.43.bh; A.97.a.43.bi; A.97.2.43.bj; A.97.a43.bk; A98.a4.i;
A.98.a.4.0; A.98.a.4.bh; A.98.a.4bi; A98.a4bj; A98.a4.bk; A98.a.11;
A98.a.11.0; A.98.a.11.bh; A.98.a.11.bi; A.98.a.11.bj; A.98.a.11.bk; A.98.a.15.i;
A.98.a.15.0; A.98.a.15.bh; A.98.a.15.bi; A.98.a.15.bj; A.98.a.15.bk; A.98.a.37.i;
A.98.a.37.0; A.98.a.37.bh; A.98.a.37.bi; A.98.a.37.bj; A.98.a.37.bk; A.98.2.38.i; -
A98.a.38.0; A.98.a.38.bh; A.98.a.38.bi; A.98.a.38.bj; A.98.a.38.bk; A.98.a.39.i;
A98.a.39.0; A.98.a.39.bh; A 98.a.39.bi; A.98.a.39.bj; A.98.2a.39.bk; A.98.a.40.i;
A.98.a.40.0; A.98.a.40.bh; A.98.a2.40.bi; A.98.2.40.bj; A.98.2.40.bk; A.98.2.41.i;
A.98.a.41.0; A.98.a.41.bh; A.98.2.41.bi; A.98.a.41.bj; A.98.a.41.bk; A.98.a.42.i;
A98.a.42.0; A.98.a.42.bh; A.98.a.42.bi; A.98.a.42.bj; A98.a.42.bk; A.98.a.43.i;
A98.2.43.0; A98.a.43.bh; A.98.a.43.bi; A.98.a.43.bj; A.98.a.43.bk; A2.a4i;
A3adi; Adadi; AS.adi Ab6.adi; A7a4di; A9adi; A.l0.a4i; A.15.a4.0;
A.100.a.4.i; A.101.a.4.i; A.102.a.4.i; A.103.a.4.i; A.104.a.4.i; A.105.a.4.i; A.106.a.4.i;
A.107.a.4.i; A.108.a.4.i; A.109.a.4.i; A.110.a4.i; A.11l.a4.4; A112.a4.i; A.113.a4.1;
All4.a4.i; A.115.a4.i; A.116.a.4.i; A.117.a.4.i; A.118.a4.i; A.119.a4.i; A.120.a4.i;
Al2l.a4.; A122.a4.; A.123.a4.; A.124.a4.i; A.125.a4.i; A.126.a4.i; A.127.a4.;
Al28.a4.i; A.129.a4.; A.130.a4.i; A131.a4.; A132.a4.; A.133.a4.i; A.134.a4.i;
Al35.a.4.; A.136.a.4.i; A.137.a4.i; A.138.a4.i; A.139.a4.i; A140.a.4.0; A14l.a4.i;
Al42.a4.; A143.a4.5; A.144.a45; A145.a4.5; A.146.a4.0; A.147.a4.0; A148.a4;
A.149.a.4.i; A.150.a4.i; A.151.a4.i; A.152.a.4.i; A.153.a4.i; A.154.a.4.i; A.155.a4.i;
A.156.a4.i; A.157.a.4.i; A.158.a4.i; A.159.a4.i; A.160.a4.i; A.161.a4.i; A.162.a4.i;

- A163.a4.i; Al64.a4.i; A.165.a4.i; A.166.a.4.i; A.167.a.4.i; A.168.a4.i; A.169.a4.i;

Al170.a4.i; A.171.a4.i; A.172.a4.i; A.173.a4.i; A.174.a4.i; A175.a4.i; A.176.a4.i;
Al177.a4i; A178.a4.i; A.179.a4.i; A.180.a.4.i; A.181.a4.i; A.182.a4.i; A.183.a.4.i;
A.184.a.4.i; A.185.a.4.i; A.186.a4.; A.187.a.4.i; A.188.a.4.i; A.189.a.4.i; A.190.a.4.i;
A.191.a4.; A.192.a4.; A.193.a4.; A.194.a4.0; A.195.a4.i; A.196.a4.i; A.197.a4.i;
A.198.a.4.i; A.199.a.4.i; A.200.a4.; A.201.a.4.i; A.202.a.4.i; A.203.a.4.i; A.204.a4.i;
A.205.a4.i; A.206.a.4.i; A.207.a4.i; A.208.a.4.i; A.209.a4.i; A.210.a4.i; A21l.a4.;
A212.a.4.i; A213.a.4.i; A214.a4.i; A215.a4.; A.216.a4.i; A217.a4.i; A218.a4.i;
A219.a.4.i; A.220.a.4.i; A.221.a4.i; A222.a.4.i; A.223.a4.i; A224.a4.i; A.225.a.4.i;
A226.a4.i; A227.a4.i; A.228.a4.i; A.229.a4.i; A.230.a4.i; A.231.a4.i; A232.a4.i;
A233.a4.i; A.234.a.4.i; A.235.a4.i; A236.a4.i; A.237.a4.i; A.23B.a4d.i; A.239.a4.i;
A240.a4.i; A241.a4.i; A242.a4.i; A243.a4.i; A2d4.adi; A245.a4.i; A246.a4.i;
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A247.a4.; A.24_8.a.4_.i;fA._249.a.4.i; A250.a4.i; A;251.a.4.i;_A.252.a.4'.i; A.253.a4.;
A.254.a4.i; A255.a.4.i; A:256.a4.i; A.257.a4.i; A.258.a.4.i; A.259.a.4.i; A.260.a.4.i;

A.261. a41,A262a41,A263a41,A264a41,A265a41,A266a41,A267a41,.

A.268.a4.i; A.269.a4.i; A.270.a4.i; A271.a4.i; A.272.a.4.i; A273.a4i; A274.a4.i;

A.275a41,A276a41,A277a41,A278a41,A279a41,A280a41,A281a4x, '

A.282.a4.i; A283.a4.i; A2B4.a4.i; A.285.a.4.i; A.286.a.4.i; A.287.a.4.i; A.288.a.4.;
A289a41,A290a41,A291a41,A292a41,A293a4.1,A294a41,A295a41,
A.296.a4.i; A297.a4.i; A.298.a4.i; A.299.a.4.i; A.300.a.4.i; A.301.a.4.i; A.302.a4.;
A.303.a4.; A304.a4.i; A305.a4.i; A306.a.4.i; A.307.a.4.i; A.308.a.4.i; A.309.a.4.;

A310.a4.; A3lla4i; A3l2.a4.; A313.a4.i; A3l4.a4.; A315.a4.; A3l6.a4.;

A317.a4.i; A318.a.4.i; A319.a4.i; A320.a4.i; A32l.a4.i; A323.a4.i; A324.a4.i;
A.325.a4.; A.326a41,A327.a41,A328a41,A329a41.A.330a41, A33l.ad.i;
A332.a4.i; A333.a.4.i; A334.a4.; A335.a4.i; A.336.a.4.i; A.337.a.4i; A.338.a4.i;
A.339.a4.i; A340.a4.i; A34l.a4.i; A342.a4.i; A343.a.4.i; A344.adi; A345.a4.i;
A346.a4.i; A347.a4.i; A348.a4.i; A349.a4.i; A.350.a4.i; A.351.a.4.i; A.352.a4.i;
A.353.a4.; A354.a4.i; A.355.a4.i; A.356.a.4.i; A.357.a.4.i; A.358.a.4.i: A.359.a4.i;
A.360.a.4.i; A.361.a4.i; A.362.a4.i; A363.a4.1; A.364.a.4.i; A.365.a.4.i; A.366.a.4.i;
A.367.a.4.i; A.368.a4.i; A.369.a4.i; A.370.a.4.i; A371.a4.i; A.372.a.4.i; A373.a4.0;
A.374.a4.; A375.a4.i; A.376.a.4.; A377.a4.i; A378.a.4.i; A.379.a.4.i; A.380.a.4.i;
A.38l.a4.i; A382a4.i; A.383.a4.; A384.a.4.i; A.385.a.4.i; A.386.a.4.i; A.387.a.4.i;
A.388.a.4.i; A.389.a.4.i; A.390.a4.i; A391.a4d.i; A.392.a.4.i; A.393.a.4.i; A394.a4d.i;
A.395.a.4.i; A396.a.4.i; A397.a4.i; A.398.a4.; A.399.a.4.i; A.400.a.4.i; A401.a4.i;
A402.a.4.i; A403.a.4.i; A404.a.4.i; A405.a4.i; A.406.a.4.i; A.407.a.4.i; A.408.a.4.i;
Ad09%a4.i; A410.a4.i; Adlladi; Adl2.adi; Adl3.a4.i; Adld.a.4i; Adl5.adi;
Adl6.a4di; Adl7.a4.i; A418.a4.i; A419.a4.i; A.420.a4.i; Ad2l.a4di; AdR2.ad.i;

A423.a4.i; Ad24.a4.0; A425.a4.0; A426.a4.i; Ad427.a4.i; A428.a4.i; Ad29.ad.i;:

A430.a4.i; A43l.a4di; Ad432.a4.0; A433.a4.i; Ad34.adi; Ad35.a4.i; A436.a4.i;
A437.a4.i; Ad38.ad.i; A439.a4.i; Ad40.a4.0; Addladi; Add2.adi; Add3.ad.i;
Adddadi; Add5.a4i; Add6.a4di; Add47.a4i; Ad48.a.4.0; Ad49.a4i; Ad50.a4.i;
Ad5lad.i; Ad452.a4.i; Ad53.a4.i; Ad54.a4.i; A455.a.4; Ad456.a4.0; A457.a4i;
Ad58.a4.i; Ad59.a4.i; A460.a4.i; Ad6l.ad.i; Ad62.a4.i; A463.a4.i; Ad64.a4.;
A4d65.a4.1; Ad66.a4.i; A467.a4.i; Ad68.a4d.i; Ad69.a4.i; A470.a4.i; A47l.adi;
Ad72.a4.i; Ad73.a4.; Ad74.a4.i; Ad75.a4.i; A476.a4.i; Ad77.a4.i; A478.a4.;
A479.a4.i; A480.a4.i; A48l.a4.i; A482.a4.i; Ad83.a4.i; A4B4.ad.i; A485.a4.i;

A486.a.4.i; A.487.a4.i; A488.a.4.i; A489.a4.i; A490.a.4.i; A491.a4.i; A492.a4.;

A493.a4.i; Ad94.a4.i; A495.a4.i; A496.a4.i; A.497.a.4.i; A498.a.4.i; A499.a.4.i;
A.500.a4.i; A.501.a.4.i; A.502.a.4.i; A.503.a.4.i; A.504.a.4.i; A.505.a.4.i; A.506.a.4.i;
A507.a.4.i; A.508.a.4.i; A.509.a.4.i; A.510.a4.i; A.511.a.4.i; A512.a.4.i; A512.a4.i;
AS513.a4.; A514.a4.; A.515.a.4.i; A516.a4.i; A.517.a.4.i; A.518.a.4.i; A.519.a.4.i;
AS520.a4.i; AS521.a4.i; A.522.a4.; AS23.a44; AS524.a4.i; A525.a4.i; A.526.a4.i;
AS527.a4.; AS528.a4.; A529.a4.i; A530.a4.; A.531.a.4.i; A.532.a.4.i; A.533.a.4.;
AJ534.a4.; A.535.a4.i; A536.a4.i; A537.a4.0; AS538B.a4.i; A.539.a.4.i; A.540.a4.i;
AS54lad.i; AS542.a4.i; A543.a4d.i; A544.a4i; AS545.a4.; AS546.a4.i; AS547.a4.i;
A548.a4.i; A.549.a.4.i; A.550.a.4.i; A.551.a.4.i; A.552.a4.i; A553.a.4.i; A.554.a4.i;
A.555.a.4.i; A.556.a.4.i; A.557.a.4.i; A.558.a.4.i; A.559.a4.i; A.560.a.4.i; A.561.a4.i;
A.562.a.4.i; A.563.a.4.i; A.564.a.4.i; A.565.a.4.i; A.566.a.4.i; A.567.a.4.i; A.568.a.4.i;
A.56%9.a.4.i; A.570.a:.4.i; A.571.a4.i; A.572.a.4.i; A.573.a4.i; A574.a.4.i; A.575.a.4.i;
A576.a.4.i; A577.a4.i; A.578.a4.i; A.579.a4.i; A.580.a.4.i; A.58l.a.4.i; A.582.a4.i;
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A.583.a.4.i; A.584.a.4.i; A.585.a.4.i; A.586.a.4.i; A.587.a.4.i; A.588.a.4.i; A.589.a.4.i;
A.590.a.4.i; A.591.a.4.i; A.592.a.4.i; A.593.a.4.i; A.594.a.4.i; A.595.a.4.i; A.596.a.4.i;
A.597.a4.; A.598.a.4.i; A.599.a.4.i; A.600.a.4.i; A.601.a.4.i; A.602.2.4.i; A.603.a.4.i;
A.604.a.4.i; A.605.a.4.i; A.606.a4.i; A.607.a4.1; A.608.a4.i; A.609.a4.i; A.610.a.4.i;
Ablladi; Abl2.a4.i; A.6l13.a4.i; A6l4.a4.i; A615.a4.i; A616.a4.i; A6l17.a4.;
A.618.a4.i; A.619.a.4.i; A.620.a.4.i; A.621.a4.i; A.622.a4.i; A.623.a.4.i; A.624.a.4.i;
A.625.a4.i; A626.a.4.i; A.627.a4.i; A.628.a4.i; A.629.a4.i; A.630.a4.i; A.631.a4.i;
A.632.a4.1; A.633.a4.i; A.634.a4.i; A.635.a4.i; A.636.a4.i; A.637.a.4.i; A.638.a.4.i;
A.639.a4.i; A640.a4.i; A.64l.a4d.i; A.642.a4.i; A.643.a4.i; A644.a4.i; A.645.a4.i;
Abd6.a4.1; A.647.a4.i; A.648.a4.i; A.649.a4.i; A.650.a4.i; A.651.a.4.i; A.652.a.4.i;
A.653.a4.i; A.654.a4.i; A.655.a.4.i; A.656.a.4.i; A.657.a4.i; A.658.a4.i; A.659.a4.i;
A.660.a.4.i; A.2.a.114; A3.a.11.i; Ad.a.11.i; AS.a.11.j; A.6.a.11.i; A.7.a.1l.i;
A9.alli; A10.a.11.i; A.15.a.11.i; A.100.a.11.i; A.101.a.11.i; A.102.a.11.i;
A.103.a.11.i; A.104.a.11.i; A.105.a.11.i; A.106.a.11.i; A.107.a.11.i; A.108.a.11.i;
A109.a.11.; A.110.a.11.i; A.111.a.11.i; A.112.a.11.i; A.113.a.11.4; A.114.a.11,j;
A.115.a.11; A.116.a.11.i; A.117.a.11.i; A.118.a.11.i; A.119.a.11.4; A.120.a.11.i;
A.12l.a.1li; A122.a.11.; A.123.a.11.i; A.124.a.11.i; A.125.a.11.;; A.126.a.11.;
A.127.a.11.i; A.128.a.11.i; A.129.a.11.i; A.130.a.11.i; A.131.a.11.i; A.132.a.11.j;
Al33.a.114; A134.a.11.; A.135.a.11.i; A.136.a.11.i; A.137.a.11.i; A.138.a.11.j;
A.139.a.11i; A.140.a:11.5; A.141.a.11.i; A.142.a.11.i; A.143.a.11.i; A.144.a.11.§;
A.145.a.114; A146.a.11.i; A.147.a.11.i; A.148.a.11.i; A.149.a.11.i; A.150.a.11.i;
A.151.a.11.i; A.152.a.11.i; A.153.a.11.i; A.154.a.11.i; A.155.a.11.i; A.156.a.11.i;
A.157.a.11,j; A.158.a.11.i; A.159.a.11.i; A.160.a.11.i; A.161.a.11.i; A.162.a.11.i;
A.163.a.11.i; A.164.a.11.i; A.165.a.11.i; A.166.a.11.i; A.167.a.11.i; A.16B.a.11.i;
A.169.a.11.; A.170.a.11.i; A.171.a.11.i; A.172.a.11.; A.173.a.11.i; A.174.a.11.§;
A.175.a.11.i; A.176.a.11.i; A.177.a.11.i; A.178.a.11.i; A.179.a.11]; A.180.a.11.i;
Al181.a.11.i; A.182.a.11.i; A.183.a.11.i; A.184.a.11.i; A.185.a.11.i; A.186.a.11.i;
A.187.a.11.i; A.188.a.11.i; A.189.a.11.i; A.190.a.11.i; A.191.a.11.i; A.192.a.11.i;
A.193.a.11i; A.194.a.11.i; A.195.a.11.i; A.196.a.11.i; A.197.a.11.i; A.198.a.11.;
A.199.a.11.i; A.200.a.11.i; A.201.a.11.i; A.202.a.11.i; A.203.a.11.;; A.204.a.11.j;
A.205.a.11.i; A.206.a.11.i; A.207.a.11.i; A.208.a.11.i; A.209.a.11.i; A.210.a.11.i;
A21la.1l; A212.a.11.; A.213.a.11.i; A.214.a.11.i; A.215.a.11.i; A.216.a.11.i;
A217.a.11.i; A218.a.11.i; A.219.a.11.i; A.220.a.11.i; A.221.a.11.i; A222.a.11.i;
A223.a.11.i; A.224.a.11.i; A.225.a.11.i; A.226.a.11.i; A.227.a.11.i; A.228.a.11.i;
A229.a.11.i; A.230.a.11.i; A.231.a.11.i; A.232.a.11.i; A.233.a.11.i; A.234.a.11.j;
A.235.a.11.i; A.236.a.11.i; A.237.a.11.i; A.238.a.11.i; A.239.a.11.i; A.240.a.11.i;
A241.a.11.i; A242.a.11.i; A.243.a.11.i; A.244.a.11.i; A.245.a.11.i; A.246.a:11.i;
A247.a.11.i; A.248.a.11.i; A.249.a.11.i; A.250.a.11.i; A.251.a.11.i; A.252.a.11.;
A.253.a.11.i; A.254.a.11.i; A.255.a.11.i; A.256.a.11.i; A.257.a.11.i; A.258.a.11.i;
A259.a.11.i; A.260.a.11.i; A.261.a.11.i; A.262.a.11.i; A.263.a.11.i; A.264.a.11.i;
A265.a.11.i; A.266.a.11.i; A.267.a.11.i; A.268.a.11.i; A.269.a.11.i; A.270.a.11.i;
A271.a.11.i; A.272.a.11.i; A.273.a.11.i; A.274.a.11.i; A.275.a.11.i; A.276.a.11.;
A277.a.11.i; A.278.a.11.i; A.279.a.11.i; A.280.a.11.i; A.281.a.11.i; A.282.a.11.i;
A.283.a.11.i; A.284.a.11.i; A.285.a.11.i; A.286.a.11.i; A.287.a.11.i; A.288.a.11.i;
A.289.a.11.i; A.290.a.11.i; A.291.a.11.i; A.292.a.11.i} A.293.a.11.i; A.294.a.11.i;
A.295.a.11.i; A.296.a.11.i; A.297.a.11.i; A.298.a.11.i; A.299.a.11.i; A.300.a.11.i;
A.301.a.11.i; A.302.a.11.i; A.303.a.11.i; A.304.a.11.i; A.305.a.11.i; A.306.a.11.i;
A.307.a.11.i; A.308.a.11.i; A.309.a.11.i; A.310.a.11.i; A.311.a.11.i; A.312.a.11.i;

- 105-



10

15

20

30

35

45

WO 96/26933

A.313.a2.11.i; A314.a.11. x,ABISa 11.i; A.316.a.11. 1,A317a 11 i; A.318.a.11.i;
A319.a.114; A320.a.11.i; A321.a.11.5; A.323.a.11.; A324.a.11.; A.325.a:11.;
- A326.a.11.; A.327.a.11.; A.328.a.11.i; A.329.a.11.i; A.330.a.11.i; A.331.a.11.i;
A332.a.11i; A333.a.11.; A.334.a.11.i; A.335.a.11.i; A.336.a.11.i; A.337.a.11.;
A.338.a.11.i; A.339.a.11.i; A.340.a.11.i J; A341 a.lli; A:342.a.11, 1,A343a 11.i HI
A344.a.11.; A345.a.11:i; A.346.a.11.i i; A.347.a.11. 1,A348a11 1,A349a11 i;
A.350.a.11.i; A.351.a.11:i; A.352.a.11.i; A.353.a.11.i; A.354.a.11.i; A.355.a.11.j;
A.356.a.11.i; A.357.a.11.i; A.358.a.11.i; A.359.a.11.i; A.360.a. 11. i; A.361.a.11.i;
A.362.a.11.i; A.363.a.11. 1,A364a11 1,A365a111,A366a11 i A367.a:11.i;
A.368.a.11.i; A369.a.11.i; A.370.a.11.i; A.371.a.11.i; A.372.a.11.i; A.373.a.11.i;
A374.a.11.4; A375.a.11.i; A.376.a.11.i; A.377.a.11. i; A.378.a.11, i; A379.a.11;
A.380.a.11.i; A381.a.11.i; A.382.a.11.i; A.383.a. 11.i i; 'A3B4.a.11.i; A.385.a.11,i;
A.386.a.11.i; A:387.a.11.i;:A.388.a.11.i; A.389.a.11.i; A.390.a.11.; A.391.a.11;
A.392.a.11.i; A:393.a.11.i; A.394.a.11.i; A.395.a.11.i; A396a11 i A397a 11.i;
A.398.a.11.i; A.399.a.11.i; A.400.a.11.i; A.401.a.11.i; A.402.a.11 4; A403.a.11.j;
A.404.a.11.i; A405.a.11.i; A.406.a.11.i; A.407.a.11. i; A.408.a.11.i; A.409.a.11.i;
A.410.a.11.i; A411.a.11.i; A:412.a.11.i; A413.a.11i; A.4l4.a.11 1,A415a11 i
Adl6.a.11i; A417.a.11.i; A418.a.11.i; A419.a.11.i J; A420.a. 114 A421.a.11.5;
Ad22.a.11.d; A423.a.11.i; A424.a.11.i; A425.a.11.i; A426.a 11.i; A427 a.1l.i;
A.428.a.11.i; A429.a.11.i; A.430.a.11.i; A.431.a.11.i; A432.a. 11.; A433a 11.i;
A.4d34.a.11i; A435.a.11.i; A436.a.11.i; A:437.a.11.i; A438.a.11.i i; A.439.a.11.i;
A440.a.11.i; A441.a.114; A442.a.11i; Ad443.a.11.i; A444.a.11.i; A445.a.11.i;
Add6.a.11.i; A447.a.11.i; A448.a.11.i; A449.a.11.i; A450.a.11.i; A451.a.11.i;
A452a.11i; A.'453.a.11-.i_;'-A.454.-a.1l.i; A.455.a.11.i; A456.a.1 .1--.=i;--fA.45_7.a.11.i;
Ad58.a.11.i; A459.a.111; A460.a.11.i; A461.a.11.i; A462.a.11.i; A463.a.11.i;
Ad64.a.11i; A465.a.11.i; A466.a.11.i; A467.a.11.i;A.468.a.11.i; A.469.a.11.i;
A.470.a.11.i; A471.a.11.i; A472.a.11.i; A473.a.11.i; A474.a.11.i; A.475.a.11.i;
A476.a.114; A.477.a.114; A478.a:11.i; A479.a.11.i; A480.a.11.i; A481.a.11.j;
A.482.a.11.i; A483.a.11.i; A.484.a.11.i; A485.a.11.i; A486.a.11.i; A487.a.11.;;
A.488.a.11.i; A489.a.11.i; A.490.a.11.i; A.491.a.11.i; A.492.a.11.i; A.493.a.11.i;
A494.a.11.i; A495.a.11.4; A496.a.11.i; A.497.a.11.i; A498.a.11.i; A.499.a.11.;
A.500.a.11.i; A.501.a.11.i; A.502.a.11.i; A.503.a.11.i; A.504.a.11:; A.505.a.11.i;
A.506.a.11.4; A.507.a.11.i; A.508.a.11.i; A.509.a.11.i; A.510.a.11.i; A.511.a.11:i;
AS12.a.1li; A512.a.114; A513.a.11.i; A.514.a.11.i;°A.515.a.11.i; A.516.a.11.i;
AS517.a.11.i; A.518.a.11.; A.519.a.11.i; A.520.a.11.i; A.521.a.11.4; A.522.a.11.i; -
A523.a.11.i; A.524.a.11.i; A.525.a.11.i; A.526.a.11.i; A.527.a.11.i; A.528.a.11.i;
A.529.a.11.i; A.530.a.11.i; A.531.a.11.i; A.532.a.11.i; A.533.a.11.i; A.534.a.11.j;
A535.a.11.i; A.536.a.11.i; A.537.a.11.i; A.538.a.11.i; A.539.a.11.i; A.540.a.11.i;
A541.a.11i A542.a.11.; A.543.a.11.i; A544.a.11.i; A.545.a.11.i; A.546.a.11;
A547.a.11.i; A.548.a.11.i; A.549.a.11.i; A.550.a.11.i; A.551.a.11.i; A.552.a.11.;
A.553.a.11.i; A.554.a.11.i; A.555.a.11.i; A.556.a.11.i; A.557.a.11.i; A.558.a.11.i;
A.559.a.11.i; A.560.a.11.i; A.561.a.11.i; A.562.a.11.i; A.563.a.11.i; A.564.a.11.i;
A.565.a.11.i; A.566.a.11.i; A.567.2.11.i; A.568.a.11.1; A.569.a.11.i; A.570.a.11.;
A571.a.11.i; A.572.a.11.i; A.573.a.11.i; A.574.a.11.i;'A.575.a.11.i; A.576.a.11.i;
A.577.a.11.i; A.578.2.11.i; A.579.a.11.i; A.580.a.11.i} A.581.a.11.i; A.582.a.11.i;
A.583.a.11.i; A.584.a.11.i; A.585.a.11.i; A.586.a.11.i; A.587.a.11.i; A.588.a.11.i;
A589.a.11.i; A.590.a.11:i; A.591.a.11.i; A.592.a.11.i; A593.a.11i; A.5%.a.1li;
A.595.a.11.i; A.596.a.11.i; A.597.a.11.i; A.598.a.11.i; A.59%9.a.11.i; A.600.a.11.i;
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A.601.a.11.i; A.602.a.11.i; A.603.a.11.i; A.604.a.11.i; A.605.a.11.i; A.606.a.11.i;
A.607.a.11; A.608.a.11.i; A.609.a.11.i; A.610.a.11.i; A.611.a.11.i; A.612.a.11.i;
A.613.a.11i; A6l4.a.1l1.i; A.615.a.11.i; A.616.a.11.i; A.617.a.11.i; A.618.a.11.i;
A.619.a.11.i; A.620.a.11.i; A.621.a.11.i; A.622.a.11.i; A.623.a.11.i; A.624.a.11.i;
A.625.a:11.i; A.626.a.11.i; A.627.a.11.i; A.628.a.11.i; A.629.a.11.i; A.630.a.11.i;
A.631.a.11.i; A.632.a.11.i; A.633.a.11.i; A.634.a.11.i; A.635.a.11.i; A.636.a.11.i;
A.637.a.11.i; A.638.a.11.i; A.639.a.11.i; A.640.a.11.i; A.641.a.11.i; A.642.a.11.i;
A.643.a.11.i; A6d4.a.11.i; A.645.a.11.i; A.646.a.11.i; A.647.a.11.i; A.648.a.11.i;
A.649.a.11.i; A.650.a.11.i; A.651.a.11.i; A.652.a.11.i; A.653.a.11.i; A.654.a.11.i;
A.655.a.11.i; A.656.a.11.i; A.657.a.11.i; A.658.a.11.i; A.659.a.11.i; A.660.a.11.i;
A2b4i; A3bdi; Adbd.i; A5b4.i; A6b4.i; A7b4di; A9b4i; A10b4.;
A15b.4.i; A100.b4.i; A.101.b4.i; A.102.b4.i; A.103.b4.i; A.104.b.4.i; A.105.b4.i;
A.106.b4.i; A107b4.i; A.108b.4.i; A109b4.i; A.110b4.i; A.111.b.A4.i; Al112b4.i;
A.113b4i; All4b4dli; A115b.4.; A.116b4.i; A.117b4.i; A.118b4.i; A.119.b4.i;
A120b4.; A121.b4.i; A.122b4.; A.123b.4.i; A.124b4.i; A.125b.4.i; A.126.b4.i;
A.127b4.i; A.128.b4.i; A.129b4.i; A.130.b4.j; A.131.b4.i; A.132b4.i; A.133.b.4.i;
A.134.b4.i; A.135.b4.i; A.136.b4.i; A.137.b4.i; A.138.b.4.i; A.139.b4.i; A.140.b4.i;
A.141.b44; A.142.b.4.; A.143.b.44; A.144b4.; A.145.b4.i; A.146b4.i; A.147.b4.i;
‘Al48b4i; A.149b4.i; A150.b4.i; A.151.b4.i; A152b4.i; A.153.b4.i; A.154b.4.%;
A.155b4.; A.156.b.4.i; A.157b.4.i; A.158b4.i; A.159.b4.i; A.160.b.4.i; A.161b.4.i;
A162.b4.i; A.163.b.4.i; A.164.b.4.i; A.165b4.i; A.166.b4.i; A.167.b.4.i; A.168.b4.i;
A169b4.i; A170.b.4.i; A171.b4.i; A172b4.i; A.173b4.i; A.174b4.i; A175b4.i;
A.176.b4.i; A.177.b4.i; A.178b4.i; A.179b.4.i; A.180.b4.i; A.181.b4.i; A.182b4.i;
A.183.b.4.i; A.184.b.4.i; A.185.b.4.i; A.186b.4.i; A.187.b.4.i; A.188b.4.i; A.189.b4.i;
A.190.b4.; A.191.b4.i; A.192b.4.i; A.193.b4.i; A.194.b4.i; A.195b4.i; A.196.b 4.i;
A.197b4.; A.198b4.i; A.199b.4.i; A200.b.4.i; A.201.b.4.i; A.202b4.i; A.203b4.i;
A204b4.i; A205b.4.i; A.206b4.i; A207b4.i; A208.b.4.i; A.209.b4.i; A.210.b4.i;
A211b4di; A212b4.i; A213b4d.i; A214.b4i; A215b.4.i; A.216.b4.i; A.217b4.;
A218bd.i; A219.b4.i; A.220b4.i; A221.b4.i; A222.b4.i; A223b4.i; A224bA4;
A225b4i; A.226.b4.i; A.227b4.i; A228b4.i; A229b4.i; A.230b.4.i; A231.b4.i;
A232bdi; A233.b4.i; A234b4.i; A235b4.i; A236.b4.; A.237b4.i; A.238b4.i;
'A239.b4.i; A240b4.i; A241.b4.i; A242b4.i; A243.b4.i; A.244b4.i; A245b4.i; '
A246.b4i; A247b.4.j; A248b.4i; A249.b4i; A250.b.4.; A.251.b4.i; A.252.b.4.i;
A.253.b4.i; A.254.b.4.i; A.255.b4.i; A.256.b4.i; A.257.b.4.i; A.258.b4.i; A.259.b.4.i;
A.260.b.4.i; A.261.b.4.i; A.262.b.4.i; A.263.b.4.i; A.264.b4.i; A.265b.4.i; A.266.b.4.i;
A267b4i; A268b4.i; A269b4.i; A270.b4.i; A271.b4.i; A272b4.i; A273.b4.i;
A.274bA4.; A.275b4.i; A.276b4.i; A277b4.i; A278b4.i; A279b4.i; A.280.b.4.;
A281b4i; A282b4di; A283b4.i; A284b4.i; A285.b4.i; A286b.4i; A287b4.;
A288.b.4.i; A289.b.4.i; A.290.b4.i; A291.b4.i; A.292b.4.i; A293.b4.i; A.294b4.i;
A.295b.4.i; A.296.b.4.i; A.297.b4.i; A.298.b.4.i; A.299.b.4.i; A.300.b.4.i; A.301.b4.i;
A302.b.4.i; A.303.b.4.i; A.304.b.4.i; A.305.b.4.i; A306.b.4.i; A.307b.4.i; A.308.b4.i;
A309.b4.i; A310b4.i; A311.b4.; A312b4i; A313b4i; A314b4i; A315b4.;
A316b4.i; A317.b4.i; A.318b.4.; A319.b4i; A320b4.i; A321b4.i; A323.b4.;
A324b.4.i; A325b.4.i; A326b4.i; A327b.4.i; A328.b.4.i; A329b4.i; A330.b4.i;
A.331.b4.; A332.b.4.; A.333.b.4.i; A334.b4.i; A.335.b.4.i; A.336.b.4.i; A.337.b4.i;
A.338b4.i; A.339.b.4.i; A.340.b.4.i; A341.b4.i; A342b4.i; A343b4i; A344.b4.i;
A.345b41,A346b41,A.347b41,A348b41,A349b41, A.350.b4.; A351.b4.i;
A352b.4.; A.353.b.4.i; A.354b.4.i; A.355.b.4.i; A.356.b.4.i; A.357.b.4.i; A.358.b.4.i;
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A359b41,A.360b41,A.361b41,A362b41,A363b41,A364b41,A365b41,
A366.b4.i; A367.b.4.i; A.368.b.4.i; A.369.b.4.i; A.370.b.4.i; A371.b4.i; A372b4.;
A373b4.i; A374b4i; A375b4.i; A376b4.i; A377b.4.4; A378b4.i; A379b.4.i;
A380.b4.i; A381b4.i; A382b4.i; A383b.4.i; A384.b4.i; A385b4.i; A.386.b4.i;
A387b.4.i; A388.b.4.i; A.389.b.4.i; A.390.b.4.i; A.391b.4i; A.392b.4.i; A.393.b.4.i;
A394.b4.i; A395b.4.i; A396.b.4.i; A.397b.4.i; A.398.b.4.i; A.399.b.4.i; A.400.b.4.i;
A.401b4.i; A402b.4.i; A403.b.4.i; A404.b.4.i; A.405b.4.i; A406.b.4.i; A407b4i;
A408b4.i; A409bdi; A410b4i; A411b.4i; A412b4i; A413bdi; Adl4bd.i;
A415b4i; A416b.4.i; A417b4.i; A418b4.i; A419b4.i; A420b4i; A421 b4
Ad422b4i; A423b4.i; A424b4.i; A425b4.i; A426b4.i; Ad27b4i; A428b4.;
A429b.4i; A430.b.4.i; Ad31.b4.i; A432b4.i; A433.b4.i; A434b4i; A435b.4.;
A436b41,A437b41,A438b4l,A439b41,A440b41,A441b41,A442b41,
A443b41,A444b41,A445b41,A446b41,A447b41,A448b41,A449b41,
A450b.4.J; A451.b4.i; A.452.b4.i; A.453.b4.i; A454b.4.i; A.455b4.i; A.456.b.4.i;
A457b4.i; A458b.4.i; A459.b.4.i; A460b.4.i; A461b4.1; A462b4i; A463b.4i;
A464b4.i; A465b.4.i; A466.b.4.i; A467b4.i; A468b4.i; A469b4.i; A470b4.i;
A471b4.i; A472b.4.i; A473b4.i; A474b4.i; A475b.4.0; A476b.4i; A477b4.i;
AA478b4.i; A479b.4i; A480.b.4.i; A481.b.4.i; AdB2b4.i; A483.b.4i; Ad84b4i;
AA4B85Db4.i; A486.b.4.i; A487.b.4.i; A488b.4.i; A489.b.4.i; A490.b.4.4; A.491.b4.i;
A492b4.i; A493b4i; A494b.4.i; A495b4.i; A496b.4.i; A497b4.i; A.498bA.i;
A499b4.i; A500b4.i; A501.b4.i; A502b4.i; A503b4.i; A504.b4.i; A505.b4.i;
A506.b4.i; A507b.4.i; AS508b.4.i; A.509.b4.i; AS510b4.i; A511.b4.i; A512b4.i;
A512b4.i; A513b4.i; AS14bd.i; A515b4.i; A516b4.i; A517b.4i; A518b4.;
A519b4.i; A520.b.4i; A521.b4.i; A522b4.i; A523b4.i; A524b.4.i; A525b4.i;
AS526b.4.i; A527bAi; AS28b.4i; A529b.4.i; AS530b4.i; AS31b4i; A532b4i;
A533bd.; A534.b4i; AS35b.4.i; A536b4.i; A537b4.i; A538b.4i; A539b4.i;
A540b4.i; AS541b4.i; A542b.4.i; A543 b4.i; A.544.b.44; A545b4i; A546b4.i;
A547b4.i; A548b4i; A549.b.4i; A.550b.4.i; AS51.b4.i; A552b.4i; A.553.b.4.i;
A554b.4i; A555b.4.i; A.556.b.4.i; A.557b.4.i; A.558.b.4.i; A.559.b.4.i; A.560.b.4.i;
AS561b.4.i; A562b.4.i; A563bA4.i; A.564b.4.i; A565Db.4.i; A.566.b.4.i; A567b.4.i;
AS568b.4.d; A569.b.4.4; A570b.4.i; A571b.4i; AS72b4.i; A573b.4.i; AS574b4.i;
A575b.4.; A576b.4.i; A577b.4.i; A.578b4.i; A579b.4.i; A580.b4.i; A.581.b.4.i;
A582b4.i; A583.b.4.i; A.584.b.4.i; A.585.b.4.i; A.586.b.4.i; A.587.b.4.i; A.588b.4.i;
A.589.b.4.i; A.590.b4.i; A591.b.4.i; A.592b.4.i; A.593b.4.i; A.594.b.4.i; A595b4.i;
A.596b4.i; A597b4.i; A598b4.i; A599b.4.i; A.600.b.4.i; A.601.b.4.i; A.602b.4.i;
A603b.4.i; A.604b.4.i; A.605b.4.1; A.606b.4.i; A.607b.4.i; A.60Bb.4i; A.609.b.4.i;
A610bdi; A611b4di; A612b4i; A613b4i; A614b4.i; A615b4.i; A6l6b4.i;
A617b4.i; A618b.4.i; A.619.b.4i; A.620b4.i; A621.b4.i; A622b4.i; A623b4.i;
A624b.4.i; A625b.4.; A.626.b4.i; A627b.4.i; A628b4.i; A.629b4.i; A630.b4.i;
A.631.b4.; A.632.b.4.i; A.633.b.4.i; A.634b4.i; A635b.4.i; A636b.4.i; A.637b4.i;
A.638b.4.i; A.639.b.4.i; A.640.b.44; A.641b.4i; A642b4i; A643b4i; Ab644b4i;
A645b.4.i; A646.b.4.i; A.647b.Ai; A648b.4i; A649b4.i; A650.b.4.i; A.651.b4.i;
A652b4.i; A653b.4.i; A.654bA4.i; A.655b.4.; A.656.b4.i; A.657.b.4.i; A.658b4.i;
A.659b.4.i; A.660b.4.i: A2b.11.i; A3b.11i; A4b.11i; A5b.11.i; A.6.b.11.j;
A.7b.11i; A9b.11.i; A.10.b.11.i; A.15b.11.i; A.100:b.11.4; A.101L.b.11;
A.102b.11.i; A.103.b.11.i; A.104.b.11.i; A.105b.11.i; A.106.b.11.i; A.107.b.11.i;
A.108b.11.; A.109.b.11.i; A.110.b.11.i; A.111.b.11.i; A.112.b.11.i; A.113.b.11.i;
A114b111,A115b111,A116b111,A117b111,A118b111,A119b111,
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A.120.b.11.; A.121b.11.i; A.122.b.11.i; A.123.b.11.i; A.124.b.11.i; A.125.b.11.i;
A.126b.11.; A.127b.11.i; A.128.b.11.i; A.129.b.11.i; A.130.b.11.i; A.131.b.11.j;
A.132b.11.; A.133.b.11.i; A.134b.11.i; A.135b.11.i; A.136.b.11.i; A.137.b.11.;
A.138b.11.i; A.139.b.11.i; A.140.b.11.i; A.141b.11.i; A.142.b.11.j; A.143b.11.j;
A.144Db.11.i; A.145b.11.i; A.146.b.11.i; A.147.b.11.i; A.148b.11.i; A.149.b.11.i;
A.150.b.11.i; A.151.b.11.j; A.152b.11.i; A.153.b.11.i; A.154.b.11.i; A.155.b.11.j;
A.156.b.11.i; A.157.b.11.i; A.158.b.11.i; A.159.b.11.j; A.160.b.11.i; A.161.b.11.;
A.162.b.11.i; A.163.b.11.i; A.164.b.11.i; A.165.b.11.i; A.166.b.11.i; A.167.b.11.i;
A.168.b.11.i; A.169.b.11.i; A.170.b.11.i; A.171.b.11.i; A.172.b.11.i; A.173.b.11.i;
A.174b.11i; A.175b.11.4; A.176.b.11.i; A.177.b.11.i; A.178.b.11.i; A.179.b.11.i;
A.180.b.11.i; A.181.b.11.i; A.182.b.11.i; A.183.b.11.i; A.184.b.11.i; A.185.b.11.i;
A.186.b.11.i; A.187.b.11.i; A.188.b.11.i; A.189.b.11.i; A.190.b.11.i; A.191.b.11j; .
A.192b.11.i; A.193.b.11.i; A.194.b.11.i; A.195b.11.i; A.196.b.11.i; A.197b.11.j;
A.198b.11.; A.199.b.11.i; A.200.b.11.i; A.201.b.11.i; A.202.b.11.i; A.203.b.11.i;
A.204.b.11.i; A.205.b.11.i; A.206.b.11.i; A.207.b.11.i; A.208.b.11.i; A.209.b.11.i;
A210.b.11j; A211.b.11.i; A.212b.11.i; A213.b.11i; A.214.b.11.i; A.215b.11.i;
A.2161.11.; A.217.b.11.i; A.218.b.11.i; A.219.b.11.j; A.220.b.11.i; A.221.b.11.j;
A222b.11.i; A223b.11.i; A224.h.11.i; A.225b.11.i; A.226.b.11.i; A.227b.11.i;
A.228.b.11.i; A229.b.11.i; A.230.b.11.j; A.231.b.11.i; A.232.b.11.i; A.233.b.11.i;
A.234.b.11.i; A.235.b.11.i; A.236.b.11.i; A.237.b.11.i; A.238.b.11.i; A.239.b.11.i;
A.240.b.11.i; A241.b.11.i; A.242b.11.i; A.243.b.11.i; A.244.b.11.i; A.245.b.11.i;
A246.b.11.i; A.247.b.11.i; A.248.b.11.i; A.249.b.11.i; A.250.b.11.i; A.251.b.11.j;
A.252b.11.i; A.253.b.11.i; A.254.b.11.i; A.255.b.11.i; A.256.b.11.i; A.257.b.11.i;
A.258b.11.; A.259.b.11.i; A.260.b.11.i; A.261.b.11.i; A.262.b.11.i; A263.b.11.i;
A.264.b.11; A265b.11.i; A.266.b.11.i; A.267.b.11.i; A.268.b.11.i; A.269.5.11.;
A.270b.11.; A.271.b.11.i; A.272.b.11.i; A.273.b.11.i; A.274.b.11.i; A275b.11.§;
A.276.b.11.; A.277b.11.i; A.278.b.11.i; A.279.b.11.i; A.280.b.11.i; A.281.b.11.j;
A.282b.11.i; A.283.b.11.i; A.284.b.11.i; A.285.b.11.i; A286.b.11.i; A.287.b.11.i;
A.288.b.11.i; A.289.b.11.i; A.290.b.11.i; A.291.b.11.i; A292b.11.i; A.293.b.11.5;
A.294b.11.; A.295.b.11.i; A.296.b.11.i; A.297.b.11.i; A.298.b.11.i; A.299.b.11.i;
A.300.b.11.i; A.301.b.11.i; A.302.b.11.i; A.303.b.11.i; A.304.b.11.i; A.305.b.11.i;
A.306.b.11.i; A.307.b.11.i; A.308.b.11.i; A.309.b.11.i; A.310.b.11.i; A.311.b.11j;
A.312Db.11.i; A.313.b.11.j; A.314.b.1_1.i; A315.b.11.i; A.316.b.11.i; A317.b.11.i;
A.318b.11.i; A.319.b.11.i; A.320.b.11.i; A.321.b.11.i; A.323.b.11.i; A.324.b.11.i;
A.325b.11.i; A.326.b.11.i; A.327b.11.j; A.328b.11.i; A.329.b.11.i; A.330.b.11.i;
A.331b.11i; A332b.11.i; A.333.b.11.4; A.334b.11.i; A.335b.11.4; A.336.b.11.i;
A.337b.11i; A.338b.11.i; A.339.b.11; A.340.b.11.i; A.341.b.11.i; A.342b.11j;
A.343b.114; A.344.b.11.i; A.345b.11.j; A.346.b.11.i; A.347.b.11.i; A.348.b.11.j;
A.349b.11.i; A.350.b.11.i; A.351.b.11.i; A.352.b.11.i; A.353.b.11.i; A.354.b.11.i;
A.355b.11.; A.356.b.11.i; A.357.b.11.i; A.358.b.11.i; A.359.b.11.i; A.360.b.11.i;
A.361b.11.i; A.362.b.11.i; A.363.b.11.i; A.364.b.11.i; A.365.b.11.i; A.366.b.11.i;
A.367b.11.; A.368.b.11.i; A.369.b.11.i; A.370.b.1L.i; A.371.b.11.i; A.372.b.11;
A.373.b.11.i; A.374.b.11.i; A.375.b.11.i; A.376.b.11.i; A.377.b.11.i; A.378b.11.i;
A.379.b.11.i; A.380.b.11.i; A.381.b.11.i; A.382.b.11.i; A.383.b.11.i; A.384.b.11.;
A.385.b.11.i; A.386.b.11.i; A.387.b.11.i; A.388.b.11.i; A.389.b.11.i; A.390.b.11.i;
A.391b.11; A.392.b.11.i; A.393.b.11i; A.394.b.11.i; A.395.b.11.i; A.396.b.11.i;
A.397b.11i; A.398b.11.i; A.399.b.11.i; A.400.b.11.i; A.401.b.11.i; A.402b.11.j;
A403b.11.i; A.404.b.11.i; A.405b.11.i; A 406.b.11.i; A.407b.11.i; A408b.11.i;
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A409.b.11.i; A410b,11.;; A411.b.11.i; A.412b.11.i; A.413.b.11.i; A.414b.11.j;
A.415b.11.i; A416.b.11.i; A417b.11 1,A418b 11.i; A.419.b.11.i; A.420.b.11.i;
A421b.11i; A422b.11.i; A423.b.11.i; A.424.b. 11. l,A425b 11.4; A426.b.11.i;
A427b.11j; A428b.11. i; A.4290.11.i; A.430.b.11. i; A.431.b.11; A432b.11;
A433Db.11i; A434b.11.i; A.435b.11.i; A.436.b.11 1,A437b 11.i; A438.b.11.i;
A439.b.11.i; A.440b.11.i; A.441b.11.i; A.442b.11. i; A443.b.11.i; A444b.11;
A445b.11.; A446b.11.i; A447b.11.i; A448Db.11.i; A_449b_1_1 i; A450.b.11.i;
A451.b.11.; A452b.11.i; A453.b.11; A454b.11.i; A455b.11.i; A.456.b.11.i;
A457Db.11.; A458.b.11.1; A459.b.11.i; A460.b.11.i; A.461.b.11.i; A.462.b.11.i;
A463b.11.i; A464.b.11.i; A465b.11.i; A466.b.11.i; A467b.11.i; A468.b.11.i;
A469b.11i; A470b.11.i; A.471.b.11.i; A472b.11.i; A473b.11.; A474b.11;
A475b.11.4; A476b.11.i; A477b.11.i; A478.b.11.i; A.479b.11. 1,A480b11 i;
A481b.11.i; A482.b.11.i; A.483.b.11. i; A.484b.11.i; A.485.b.11.i; A.486.b.11.i;
A487Db.11.i; A.488b.11.i; A.489.b.11.i; A.490b.11.i; A491b.11i; A492b.11;
A493b.11.i; A494b.11.i; A495.b.11.i; A.496.b.11.i; A.497.b.11.i; A.498b.11.i;
A.499.b.11.i; A.500.b.11.i; A.501.b.11.i; A.502.b.11. 1,A503b 11.i; A.504.b.11.i;
A.505.b.11.i; A.506.b.11.i; A.507.b.11.i; A.508.b.11.i; A.509.b.11.i; A.510.b.11.i;
A511b.11.i; A512b.11.i; A.512b.11.j; A513b.11.i; A.514.b.11.i; A.515b.11.i;
A516.b.114; A.517b.11.i; A518b.11.i; A519.b.11.i; A520b11 i; AS521Db.11.i;
A.522b.11.i; A523.b.11. 1,A524b 11.i; A.525.b.11. 1,A526b 11.4; A.527b.11i;
A528b.11.; A.529.b.11.i; A.530.b.11.i; A.531.b.11.i; A.532.b.11.i; A.533.b.11.i;
AS534b.11.i; A535b.11.i; A.536.b.11.i; A.537.b.11.i; A.538b.11.i; A.539.b.11.i;
A540b.11j; A.541.b.11.i; A.542.b.114; A543.b.11.i; A.544.b.11.i; A.545b.11.i;
A546.b.11.; A.547.b.11.i; A.548.b.11.i; A.549.b.11.i; A.550.b.11.i; A.551.b.11.i;
A552b.11.; A.553.b.11.i; A.554.b.11.i; A.555.b.11.i; A.556.b.11.i; A.557b.11.i;
AS558b.11.4; A.559.b.11.;; A.560.b.11.i; A.561.b.11.i; A.562.b.11.i; A.563.b.11.};
A564.b.11.i; A.565.b.11.i; A.566.b.11.i; A.567.b.11.i; A.568.b.11.i; A.569.b.11.i;

. A.570.b.11.i; A.571.b.11.i; A.572.b.11.i; A.573.b.11.i; A.574.b.11.j; A.575.b.ll.i;
AS576b.11.i; A577.b.11.i; A578.b.11.i; A.579.b.11.i; A.580.b.11.i; A.581.b.11.i;
A582b.11.i; A.583.b.11.i; A.584b.11.i; A.585.b.11.i; A.586.b.11.i; A.587.b.11.i 4;
A.588.b.11.i; A.589.b.11.i; A.590.b.11.i; A.591.b.11.i; A.592b.11.i; A.593.b.11.i £
A.594.b.11.i; A.595.b.11.i; A.596.b.11.i; A.597.b.11.i; A.598.b.11.i; A.599.b.11.i;
A.600.b.11.i; A.601.b.11.i; A.602.b.11.i; A.603.b.11.i; A.604.b. 11.i; A.605.b. 11i;
A606b111,A607b111,A608b111,A609b111,A610b111,A611b11 i
A.612b.11 i; A.613.b.11i; A614b.11.i; A.615.b.11. i; A.616.b.11.i; A.617b.11.i;
A618Db. 111,A619b11 i: A.620.b.11.i; A.621.b.114; A.622b.11. i; A623.b.11.;
A.624b.11i; A625b.11.4; A.626b.11.i; A.627b.11.i; A.628b.11.i; A.629b. 11.4;
A.630.b.11.; A.631.b.11.i; A.632.b.11.i; A.633.b.11. i; A.634b.111; A.635b.11.i;
A.636.b.11.i; A.637b.11.i; A.638b.11.;; A.639.b.11.i; A.640.b.11.i; A.641.b.11.};
A642b.11.i; A643b.114; A.644b.11.i; A.645b.11,i; A.646.b.11. i; A.647.b.11.;
A.648b.11.i; A.649.b. 111,A650b111,A651b11 i; A652b.11.i; A653.b.11;
A654b.11.i; A.655.b.11.i; A.656.b.11.i; A.657.b.11.i; A.658.b.11.i; A.659.b.11.i;
A.660.b.11.i; A2.x4; A3x4.i; Adx4.i; A5x41,_A6x41,A_7x4 i; A9.x4.i;
A10.x.4i; A.15.x.4.0; A.100.x.4.5; A.101.x.4.i; A.102.x.4.i; A.103.x4.i; A.104.x4.i;
A105.x4.; A.106.x.4.i; A.107.x.4.i; A.108.x.4.i; A.109.x.4.i; A.l10.x4.0; A.111.x4.1;
Al12.x4.i; A.113.x.4.i; A.114.x.4.i; A.115.x.4.i; A.116.x.4.i; A.117.x4.i; A.118.x.4.i;
A119.x4.i; A.120.x.4.i; A.121.x4.i; A.122.x4.i; A.123.x4.i; A124.x4.i; A.125.x4.;
A126.x.4.i; A127.x.4.i; A.128.x4.4; A.129.x4.; A13Ox41,A131 Xx.4.i; A132.x.4.i;
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A133.x4.; A134.x.4.i; A.135.x4.i; A.136.x.4.i; A.137.x4.i; A.13B.x.4.i; A.139.x.4.i;
A140.x4.0; A.141.x.4.0; A.142.x4.0; A.143.x4.5; A.144.x4.3; A.145.x.4.i; A.146.x.4.i;
A.147 x.4.i; A.148.x.4.i; A.149.x.4.i; A.150.x.4.i; A.151.x.4.i; A.152.x.4.i; A.153.x.4.i;

- A154.x4.4; A.155.x.4.0; A.156.x.4.i; A.157.x.4.0; A.158.x.4.i; A.159.x.4.i; A.160.x.4.i;

A.161.x4.; A.162.x.4.i; A.163.x.4.i; A.164.x.4.i; A.165.x.4.i; A.166.x4.i; A.167.x.4.i;
A.168.x.4.; A.169.x.4.3; A170.x.4.; A.171.x.4.i; A.172.x4.i; A.173.x.4.i; A.174.x.4.i;
Al175.x4.0; A176.x.4.0; A177.x.4.i; A.178.x4.i; A.179.x4.i; A.180.x.4.i; A.181.x.4.i;
A.182.x.4.i; A.183.x.4.i; A.184.x.4.i; A.185.x.4.i; A.186.x.4.i; A.187.x.4.i; A.188.x.4.i;
A.189.x.4.0; A.190.x.4.i; A.191.x.4.i; A.192.x.4.i; A.193.x.4.i; A.194.x.4.i; A.195.x.4.i;
A.196.x.4.0; A.197.x.4.i; A.198.x.4.i; A.199.x.4.i; A.200.x4.i; A.201.x.4.i; A.202.x.4.i;
A203.x.4.; A204.x.4.i; A.205.x.4.i; A.206.x.4.i; A.207 x.4.i; A.208.x.4.i; A.209.x.4.i;

- A210.x4.4; A211.x.4.0; A212.x.4.5; A.213.x.4.i; A.214.x4.5; A215.x.4.i; A.216.x.4.i;

A217.x.4.i; A218.x.4.i; A.219.x.4.i; A.220.x.4.i; A.221.x4.i; A222.x.4.i; A.223.x.4.i;
A224 x.4.i; A.225.x.4.i; A.226.x.4.i; A.227 x.4.i; A.228.x4.i; A.229.x.4.i; A.230.x.4.i;
A.231.x.4.0; A232.x.4.i; A.233.x4.i; A.234.x.4.i; A.235.x4.i; A236.x4.i; A.237.x.4.i;
A.238.x.4.i; A239.x.4.i; A.240.x.4.i; A241.x.4.i; A.242.x4.i; A243.x.4.i; A.244.x.4.i;
A.245.x4.; A246.x.4.i; A.247.x.4.i; A.248.x.4.i; A.249.x4.i; A.250.x.4.i; A.251.x.4.i;
A.252.x.44; A253.x.4.i; A.254.x.4.i; A.255.x.4.i; A.256.x.4.i; A.257.x4.i; A.258.x.4.i;
A259.x4.i; A260.x.4.i; A.261.x4.i; A.262.x.4.i; A.263.x4.i; A264.x4.i; A.265.x4.i;
A266.x.4.1; A.267.x.4.i; A.268.x.4.1; A.269.x.4.i; A.270.x.4.i; A.271.x4.i; A.272.x.4.i;
A273.x.4.4; A274.x.4.4; A.275.x.4.i; A.276.x.44; A.277.x4.i; A278.x.4.i; A.279.x.4.i;
A280.x.4.i; A281.x.4.i; A.282.x.4.i; A.283.x.4.i; A.284.x.4.i; A.285.x.4.i; A.286.x.4.i;
A.287.x4.; A288.x.4.i; A.289.x.4.i; A.290.x.4.i; A.291.x.4.i; A.292.x.4.i; A.293.x.4.i;
A294.x.4.4; A295.x.4.i; A.296.x.4.i; A.297 x.4.i; A.298.x.4.i; A.299.x.4.i; A.300.x.4.i;
A301.x4.0; A.302.x.4.i; A.303.x.4.i; A.304.x.4.i; A.305.x.4.i; A.306.x.4.i; A.307.x.4.i;
AJ308.x.4.i; A309.x.4.i; A310.x.4.i; A311.x4.i; A312.x4.i; A313.x4.i; A314.x4.i;
A315.x4.i; A316.x.4.5; A317.x4.i; A318.x.4.i; A.319.x.4.i; A.320.x.4.i; A.321.x.4.i;
A.323.x.4.i; A.324.x.4.i; A.325.x.4.i; A.326.x.4.i; A.327.x4.; A.328.x.4.i; A.329.x.4.i;
A.330.x.4.i; A331.x.4.0; A332.x.4.i; A.333.x4.i; A334.x4.i; A.335.x.4.i; A336.x.4.i;
A337.x4.4; A338.x.4.i; A.339.x4.i; A.340.x.4.i; A341.x4.i; A342.x4.i; A.343.x.4.i;
A344.x.4.i; A345.x.4.i; A.346.x.4.i; A.347 . x.4.i; A348.x.4.i; A.349.x.4.i; A.350.x.4.i;
A351.x.4.; A.352.x.4.i; A.353.x.4.i; A.354.x.4.i; A.355.x.4.i; A.356.x.4.i; A.357.x.4.i;
A358.x4.; A.359.x.4.i; A.360.x.4.i; A.361.x.4.i; A.362.x4.i; A.363.x.4.i; A.364.x4.i;
A.365.x.4.i; A.366.x.4.i; A.367.x.4.i; A.368.x.4.i; A.369.x4.i; A.370.x4.i; A371.x4.i;
A372.x4.i; A373.x4.i; A.374.x.4.i; A375x4.i; A376.x.4.i; A377.x4.i; A378.x4.i;
A379.x.4.i; A.380.x.4.i; A.381.x.4.i; A.382.x.4.i; A383.x4.i; A.384.x4.i; A385.x4.i;
A.386.x.4.1; A.387.x.4.i; A.388.x.4.i; A.389.x.4.i; A.390.x4.i; A.391 X.4.0; A392.x.4.;
A393.x4.0; A.394.x.4.i; A.395.x.4.;; A.396.x.4.i; A.397.x4.1; A.398.x4.i; A.399.x.4.i;
A.400.x4.i; A401.x.4.i; A.402.x.4.i; A403.x4.i; A404.x.4.i; A.405.x4.i; A.406.x.4.i;
A407.x.4.i; A408.x.4.1; A409.x4.4; A410.x4.i; A4ll.x4.i; A412.x4.0; A4l3.x4.0;
A414.x.4.4; A415.x.4.i; A.416.x.4.i; A417.x4.i; A.418.x4.i; A419.x4.i; A.420.x.4.i;
Ad21.x4.i; Ad22.x.4.i; A423.x.4.5; A424.x4.i; A425.x.4.i; A.426.x.4.i; A.427.x.4.i;
Ad28.x.4.0; A.429.x.4.i; A.430.x.4.i; A431.x4.i; A432.x4.i; A433.x4.i; A434.x4.;
A435x4.; A436.x.4.1; A437.x4.0; A438.x4.i; A439.x4.i; A.440.x4.i; Ad4l.x4.;
A442.x4.; A443.x.4.i; Ad44.x4.i; A.445.x.4.i; A446.x.4.i; A447.x4.i; A.448.x4.i;
A449.x4.i; Ad450.x.4.i; A.451.x.4.i; A.452.x.4.i; A453.x.4.i; A454.x4.i; A455.x4.i;
A456.x4.i; A.457.x.4.i; A.458.x.4.i; A.459.x.4.i; A.460.x4.i; A461.x.4.4; A462.x.4.i;
A463.x4.0; A464.x.4.1; A465.x.4.5; A466.x4.i; A467.x4.i; A468.x4.i; A469.x4.i;

- 111-



10

15

20

35

40

45

WO 9626933 ' 2 PCT/US96/02882

A470x41,A471x41,A472x41,A473x41,A474x41,A475x41,A476x41,
A477.x4.4; A478.x4.i; A479.x4.i; A480.x.41; A48l x.4.1; A.482.x4.i; A483.x.4.i;
A484x41,A485x41,A486x41,A487x41,A488x41,A489x41,A490x41,
-~ A491. x.41,A492x41,A493x41,A494x41,A495x41,A496x41,A497x41,

' A498x41,A499x41,A500x4x,A501x41,A502x41,A503x41,A504x41,

A505x41,A506x41, A.507x41,A508x41,A509x41,A510x41,A511x41,
A512x41,A512x41,A513x41,A514x41, A515. x.4.i; A516.x.4.i; A.517.x.4.i;
A518x41,A519x41,A520x41,A521 x41.A.522x41,A523x41,A524x41,
A525.x.4.; A.526.x.4.i; A.527.x.4.i; A.528.x.4.i; A.529.x.4.i; A530.x.4.i; A531.x4.;
A532.x4.i; A533.x4.i; A534.x4.i; A.535.x44; A.536x41,A537x41,A538x41,

A539x41,A.540x41,A541x41,A542.x41,A.543x41,A544x41, AS545.x4.0;

A.546x41,A547x41,A548x41,A549x41,A.550x41,A.551 x4.1; AS52.x4.;
A553.x.4.i; A.554.x.4.; A.555x41,A556x41,A.557x41,A558x41,A559x41,
A56Ox41,A.561x41,A562x41,A563x41,A.564x41,A565x41,A566x41,
A.567.x.4.i; A.568.x.4.i; A.569x41,A570x4x,A.571x41,A572x4:,A573x41,
A574.x.4.i; A.575.x.4.i; A.576.x4.i; A.577.x4.; A578.x.4.i; A.579.x.4.i; A.580.x.4.i;
A581x41,A582.x41,A583x41,A584x41,A.585x41,A586x41,A587x4x,
A.588.x.4.i; A.589.x.4.i; A.590.x.4.i; A.591.x.4.i; A.592.x.4.i; A.593.x.4.i; A.594.x.4.i;
A.595.x.4.i; A.596.x.4.i; A.597x4x,A598x41,A599x41,A600x41, A.601.x.4.i;
A.602.x.4.i; A.603.x.4.i; A.604.x.4.i; A.605.x.4.i; A.606.x.4.i; A.607.x.4.i; A.608.x.4.i;
A609.x.4.0; A.610.x.4.; A.611.x4.i; A.612.x4.4; A.613.x4. i: A614.x4.i; A.615.x4.;
A.616.x.4.i; A.617x.4.i; A.618.x4.i; A.619.x.4.i; A.620.x.4.i; A.621.x4.i; A.622.x4.i;
A623.x.43; A624.x.4.4; A.625.x4.1; A.626.x.4.4; A.627.x4; A.628.x.4.i; A.629.x4.i;
A.630.x.4.i; A.631.x4.; A.632.x41,A633x41,A634x41,A635x41,A636x41,
A637x41,A638x41,A639x41,A640x41,A.641 x.4.i; A.642.x4.i; A.643.x4.i;
A644x41,A645x41,A646x41,A.647x41,A648x41,A649x41,A650x41,
A651x41,A652x.41,A653x41,A654x41,A655x41,A656x41,A657x41,
A658x41,A659x.41,A.660x41,A.2x11x,A3x111,A4x111,A5x11 A;

- A6x.11li; A7x114; A9.x.11.d; A.10:x.11.4; A.15.x.11.i; A.200.x.11.i; A.101:x.11.;

A102x.111,A103x111,A104x111,A105.x111,A106x111,A107x111,
A.108.x.11.i; A.109.x.11.i; A.110.x.11.i; A:111..11.d; A.112.x.11.5; A.113.x.11.i;
AlM.x114; A115x114; A.l16.x.110; A117.x.11.i; A.118.x.11:; A.119.x.11.j;
A.120.x.11.i; A.121.x.11.i; A.122.x.11.i; A.123.x.11.i; A.124.x.11.i; A.125.x.11.i;
A126x.111,A127x111.A128x11:,A129.x11:,A130x111,A131x11 i;
A.132.x.11.i; A.133.x.11. 1.A134.x111,A135.x11x,A136x111,A137x11i'
A.138.x.11.i; A.139.x.11 1,A140.x11:,A141.x111,A142.x111,A143x111,
A144x111,A145x.11x,A146x111,A147.x111.A148.x111,A149x111,
A150.x111,A151x111,A152.x111,A153.x111.A154x111,A155x111,
A156x111,A157x111,A158.x111,A159x111.A160x111,A161x111,
A.162.x.11.i; A.163.x.11.i; A.164.x:11.i; A.165.x.11.i; A.166.x.11.i; A.167x.11.i;
A.168.x.11.5; A.169.x.11.i; A.170.x.11.i; A.171.x.11.§; A.172.x.11.i; A.173.x.11.i;
A.174.x.11.§; A.175.x.11.i; A.176.x.11.i; A:177.x.11. i; A.178.x.11.i; A.179.x.11.j;
A.180.x.11.; A.181.x.11.i; A.182.x.11.i; A.183.x.11.i; A.184.x.11.i; A.185.:x.11.j;
A186x111,A187x111,A188.x111,A189x111,A190x111,A191x111,
A.192..114; A.193.x.11.i; A.194.x.11.§; A:.195.x.11 4 A196x.114; A.197.x.11.5;
A.198.x.11.i; A.199.x.11.i; A.200.x.11.i; A.201.x.11. 1,A202x11 i; A.203.x.11.i;
A204.x.11.i; A.205.x.11.i; A.206.x.11.i; A.207.x.11. i; A.208.x.11.i; A.209.x.11.i;

 A210.x.11.4; A211.x.11.0; A.212.x.11.4; A.213.x.11.i; A.214.x.11.i; A.215.x.11.i;

-112-

s




10

15

20

WO 96/26933

A.216.x.11.4; A.217.x.11.i; A.218.x.11.i; A.219.x.11.i; A.220.x.11.i; A.221.x.11.3;
A222. x.11.i; A.223.x.11.i; A.224.x.11.i; A.225.x.11.i; A.226.x.11.i; A.227.x.11.i;
A.228.x.11.i; A.229.x.11.i; A.230.x.11.i; A.231.x.11.i; A.232.x.11.i; A.233.x.11.i;
A.234.x.11.i; A.235.x.11.i; A.236.x.11.i; A.237.x.11.i; A.238.x.11.i; A.239.x.11.i;
A.240.x.11.j; A.241.x.11.i; A.242.x.11.i; A.243.x.11.i; A.244.x.11.i; A.245.x.11.i;
A.246.x.11.4; A.247.x.11.i; A.248.x.11.i; A.249.x.11.i; A.250.x.11.i; A.251.x.11.i;
A.252.x.11.i; A.253.x.11.i; A.254.x.11.i; A.255.x.11.i; A.256.x.11.i; A.257.x.11.i;
A.258.x.11.i; A.259.x.11.i; A.260.x.11.i; A.261.x.11.i; A.262.x.11.i; A.263.x.11.i;
A.264.x.11.i; A.265.x.11.i; A.266.x.11.i; A.267.x.11.i; A.268.x.11.i; A.269.x.11.i;
A270.x.11.i; A.271.x.11.i; A.272.x.11.i; A.273.x.11.i; A.274.x.11.i; A.275.x.11.i;
A.276.x.114; A.277 x.11.i; A.278.x.11.i; A.279.x.11.i; A.280.x.11.i; A.281.x.11.i;
A282.x.114; A.283.x.11.i; A.2B4.x.11.i; A.285.x.11.i; A.286.x.11.i; A.287.x.11.i;
A.288.x.11.j; A.289.x.11i; A.290.x.11.i; A.291.x.11.i; A.292.x.11.i; A.293.x.11.i;
A.294.x.11.i; A.295.x.11.i; A.296.x.11.i; A.297.x.11.i; A.298.x.11.i; A.299.x.11.};
A.300.x.11.i; A.301.x.11.i; A.302.x.11.i; A.303.x.11.i; A.304.x.11.i; A.305.x.11.i;
A.306.x.11.i; A.307.x.11.i; A.308.x.11.i; A.309.x.11.i; A.310.x.11.i; A.311.x.11.i;
A312.x.11.i; A313.x.11.i; A.314.x.1L.i; A.315.x.11.i; A.316.x.11.i; A.317.x.11.i;
A318.x.115; A319.x.11i; A.320.x.11.i; A.321.x.11.i; A.323.x.11.i; A.324.x.11.i;
A325.x.114; A.326.x.11.i; A.327.x.11.i; A.328.x.11.i; A.329.x.11.i; A.330.x.11.i;
A.331.x.11.5; A332.x.11.j; A.333.x.11.i; A.334.x.11.i; A.335.x.11.i; A.336.x.11.j;
A337.x.11.i; A.338.x.11.i; A.339.x.11.i; A.340.x.11.i; A.341.x.11.i; A.342.x.11.i;
A343.x.11.4; A344.x.11.i; A.345x.11.5; A.346.x.11.i; A.347.x.11.i; A.348.x.11.i;
A349.x.11.i; A.350.x.11.i; A.351.x.11.i; A.352.x.11.i; A.353.x.11.i; A.354.x.11.i;
A.355.x.11.i; A.356.x.11.i; A.357x.11.i; A.358.x.11.i; A.359.x.11.i; A.360.x.11.i;
A361.x.11.5; A.362.x.11.i; A.363.x.11.i; A.364.x.11.i; A.365.x.11.i; A.366.x.11.i;
A.367.x.11.i; A.368.x.11.i; A.369.x.11.i; A.370.x.11.i; A.371.x.11.i; A372.x.11.i;
A373.x.11.i; A374.x.11.i; A.375.x.11.i; A.376.x.11.i; A.377.x.11.i; A.378.x.11.i;
A379.x.11.i; A.380.x.11.i; A.381.x.11.i; A.382.x.11.i; A.383.x.11.i; A.3B4.x.11.i;
A.385.x.11.1; A.386.x.11.i; A.387.x.11.i; A.388.x.11.i; A.389.x.11.i; A.390.x.11.i;
A391.x.11.5; A.392.x.11.i; A.393.x.11.i; A.394.x.11.i; A.395x.11.i; A.396.x.11.;
A397.x.11.i; A.398.x.11.i; A.399.x.11.i; A.400.x.11.i; A.401.x.11.i; A.402.x.11.;;
A.403.x.11.i; A.404.x.11.i; A.405.x.11.1; A.406.x.11.i; A.407.x.11.i; A.408.x.11.i;
A409.x.11.i; A410.x.11.5; A411.x.11.i; A412.x.11.i; A413.x.11.i; A414.x.11.i;
A415.x.11.i; A416.x.11.i; A417.x.11.i; A418.x.11.i; A419.x.11.i; A420.x.11.5;
A421.x.11.i; A422.x.11.i; A423.x.11.i; A424.x.11.i; A425.x.11.i; A.426.x.11.5;
- AA427.x.115; A428.x.11.i; A429.x.11.i; A430.x.11.i; A.431.x.11.i; A432.x.11.j;
A433.x.11.; A434.x.11.i; A435.x.11.i; A436.x.11.i; A.437.x.11.i; A438.x.11.i;
A.439.x.11.i; A440.x.11.i; A441.x.11.i; A.442.x.11.i; A.443.x.11.i; A444.x.11.i;
A445.x.11.i; A446.x.11.i; A447.x.11.i; A448.x.11.i; A-449.x.11.i; A.450.x.11.j;
A451.x.11.i; A452.x.11.i; A.453.x.11.i; A454.x.11.3; A455.x.11.i; A456.x.11.%;
A.457.x.11.i; A458.x.11.i; A.459.x.11.i; A460.x.11.i; A461.x.11.i; A462.x.11.i;

- A463.x.114; A.464.x.11.i; A:465.x.11.i; A466.x.11.i; A467.x.11.i; A.468.x.11.i;

A469.x.11.0; A470.x.11.i; A.471.x.11.i; A472.x.11.i; A473.x.11.i; A474.x.11.i;
A475.x.11.i; A476.x.11.i; A.477.x.11.i; A.478.x.11.i; A.479.x.11.i; A.480.x.11.i;
AA481.x.11.i; A.482.x.11.i; A.483.x.11.i; A.484.x.11.i; A.485.x.11.i; A.486.x.11.i;
A487.x.11.i; A.488.x.11.i; A.489.x.11.i; A.490.x.11.i; A.491.x.11.i; A.492.x.11.i;
A493.x.11.i; A.494.x.11.i; A.495.x.11.i; A.496.x.11.i; A.497.x.11.i; A.498.x.11.i;
A.499.x.11.i; A.500.x.11.i; A.501.x.11.i; A.502.x.11.i; A.503.x.11.i; A.504.x.11.i;
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AS505.x.11. x,A506x111,A507x11 1,A508x111,A509x111,A510x111,
A511.x.11.i A512.x.11.i; A.512.x. 11.i; A.513.x.11.i; A.514.x.11.i; A.515:x.11.;
A.516.x.11.i; A.517:x.11.4; A.518.x.1Li; A.519.x.11.i; A.520.x.11.i; A.521.x.11.i;
A522.x.11.4; A.523.x.11.i;'A.524.x.11.i; A.525.x.11.i; A.526.x.11.i; A.527.x.11.i;
A528x111,A529x111,A530x11 1,A.531x111,A532x11 i; A.S33.x.11.i;
AS534.x.11 x,A535x11 1,A536x111,A537x111,A538x11 1,A539x11 A
A.540.x.11. 1,A541x111,A542x111,A543x111,A544x11 i; AS45.x.11.0;
A546x111,A547x11 1,A548x111,A549x11 x,A550x11 i; AS51.x.11.i;
AS552.x.11 1,A553)511 i:'A.554.x.11.i; A.555.x.11; 1; A.556.x.11.i; A557.x.11.i;
A.558.x.11.i; A.559.x.11.i; A.560.x.11.i; A.561.x.11.i; A.562.x.11.i; A.563.x.11.i;
A.564.x.11. 1,A565x111,A566x111,A567x111,A568x111,A569x111,
A570x111,A571x111,A572x111,A573x11 i; A.574.x.11.i; A.575.x.11.;
A.576.x.11.i; A.577.x.11.i; A.578.x.11. i; A.579.x.11.i; A.580.x.11.i; A.581.x.11.;
A582.x.11i; A.583.x.11.i; A.584.x.11. i; A.585.x.11. 1,A586x11 i; A.587.x.11.i;
A588.x.11 1,A589x111,A590x11 i; A591.x11 1,A592x111,A593x111,
A.594.x.11.i; A.595.x.11.i; A.596.x.11.i; A.597.x.11.i; A.598.x.11.i; A.599.x.11.i;

"A.600.x.11.i; A.601.x.11.i; A.602.x.11.i; A.603.x.11.i; A.604.x.11.i; A.605.x.11.i;

A.606.x.11i; A.607.x.11.i; A.608.x.11.i; A:609.x.11.i; A.610.x.11.i; A.611.x.114;
A612.x.114; A.613.x.11.i; A.614.x.11.i; A.615.x.11.i; A.616.X.1Li; A.617.x.11;

- A.618.x.11.i; A.619.x.11.i; A.620.x.11.i; A.621.x.11.i; A.622.x.11. i; A623.x.11.;

A.624.x.11.i; A.625.x.11.i; A.626.x.11.i; A.627.x.11.i; A.628.x.11.i; A.629.x.11.i;
A630x111,A631x111,A632.x111,A633x111,A634x11:,A635x111,
A636x111,A637x111,A638x11|,A639x111,A640x111,A641x11 g;
A642.xll1,A643x111,A644x111,A645x11x,A646x111,A647x111,
A.648.x.11.i; A.649.x.11i; A.650.x.11.i; A.651.x.11.i; A.652.x.11.i; A.653.x.1L.i;
A.654.x.11.i; A.655.x.11.i; A.656.x.11.i; A.657.x.11. 1,A658x111,A659x111,
A.660.x.114; A2.y.di; A3y4i; Adydi; ASydi Abydi A7ydi; Ady4di
A0y 4.; A15.y4.i; A100.y 4.4 A.l0ly4di; A.102y.4.i; A.10d.y4.i; A.104.y.4.i;
A.105.y.4.i; A.106.y 4.i; A.107.y.4.i; A.108.y.4.i; A.109.y 4.i; A.110.y4.i; A.1ll.y 4.
A112y41,A113y41,A114y41,A115y41,A116y41,A117y41,A118y41,' '
Al19.y4.0; A120.y.4.5 A12l.y4i; Al122.y4i Al23.y 4.0 Al24ydi; Al25.y4.i;
A126.y4.i; A.127.y 4.i; A.128.y4.i; A.129.y 4.i; A 130.y 4.i; A.131.y.4i; A.132.y4.i;
A.133.y.4.; A.134.y4.4; A.135.y.4.0; A.136.y.4.i; A.137.y4.i; A.138.y.4i; A.139.y.4.i;

A140.y4.0; Aldlydi Al42.y44; Al43.y4.0; Al44y4i; Ald5ydi; Ald6.y4.;

A.l47.y44; A.148.y4.i; A.149.y4.0; A.150.y.4.i; A.151.y 4.i; A.152.y.4:i; A.153.y.4.i;
A.154.y 4.i; A.155.y.4.i; A.156.y4.0; A.157.y4d.i; A.158.y 4.i; A.159.y.4.i; A.160.y.4.i;
A.161.y4.i; A.162.y4.i; A163.y.4.i; A.164.y.4.i; A.165.y.4.i; A.166.y.4.i; A.167.y4.i;
A.168.y.4.i; A.169.y4.i; A170.y.4.4; A171.y4.i; A172.y 4i; A.173.y 4.i; A.174y4.i;
A175y41,A176y41.A177y4x.A178y41,A179y41,A180y41,A181y41,
A182y41,A183y41,A184y41,A185y41,A186y41,A187y41,A188y41,
A189y41,A190y41,A191y41,A192.y41,A193y41,A194y41,A195y4x,
Al%.y4.i; A 197y41,A198y41.A199y41,A200y41,A201y41,A202y41,
A203y41,A204y41,A.205y41.A206y41,A207y41,A.208y41,A.209y41,
A210.y4.i; A211y4di; A212.y4i; A213.y4i; A2ldy4i; A215.ydi; A2l6y4.;
A217y41,A.218y41,A219y41,A220y4x,A221y41,Aﬁ2y41,A223y41,
A.224y41,A.225y41,A226y41,A227y41,A228y41,A229y41,A230y41,
A231 y4x,A.232y41.A233y41,A234y41,A235y41,A.236y4:,A237y41,
A238y4x.A239y41,A240v41, A24ly4i; A242.y4.i; A243.y4.i; A2d4.y 4.i;

- 114-



10

15

20 .

30

35

40

45

WO 96/26933 PCT/US96/02882

A245y41,A246y41,A247y41,A248y41,A.249y41,A250y41,A251 y4.i;
A252.y.4.; A253.y4.i; A.254.y.4.0; A.255.y.4.i; A.256.y.4.i; A.257.y 4.i; A.258.y 4.i;
A.259.y.4.i; A.260.y.4.i; A.261.y4.i; A.262.y 4.i; A.263.y.4.i; A.264.y.4.i; A.265.y.4.i;
A266.y.4.1; A267.y.4.i; A268.y.4.5; A.269.y.4.0; A.270.y.4.; A.271.y4.i; A.272.y4.i;
A273.y4.; A274.y4.i; A275.y4.i; A276.y4.; A277.y4.i; A278.y4i; A279.y4.i;
A.280.y 4.i; A.28l.y 4.i; A.282.y4.i; A.283.y.4.i; A.284.y.4.i; A.285.y.4.i; A.286.y 4.i;
A.287.y4.i; A288.y.4.i; A.289.y4.i; A.290.y4.i; A.291.y4.i; A.292.y4.i; A.293.y4.i;
A294.y4.i; A295.y4.i; A296.y4.i; A.297.y4.i; A.298.y4.i; A.299.y.4.i; A.300.y 4.i;
A301.y4.i; A302.y4.i; A303.y4.i; A304.y4.i; A.305.y.4.i; A.306.y.4.i; A.307.y4.i;
A308.y4.i; A309.y4i; A310.y4.i; A3ll.yd.; A312y4.i; A313.y4di; A3ldy4d.i;

" A3153.44; A316y.4.0; A317.y44; A318y.4.; A319.y.4.; A320.y.4; A32ly4i;

A323.y4.i; A324.y4.i; A325.y4.i; A.326.y.4.i; A327.y4.i; A328.y4.i; A329.y4.i;
A330.y.4.i; A33l.y4i; A332y4.i; A333.y4.i; A334.y4.i; A335.y.4.i; A336.y4.i;
A337.y4.i; A338.y4.i; A339.y4i; A340.y.4.i; A34l.y4.i; A342.y4i; A343yAli;
A344.y4.i; A345.y4.i; A346.y.4.i; A347.y4.i; A348.y.4.i; A349.y 4.i; A350.y4.i;
A.351.y.4.; A.352.y.4.5; A.353.y.4.i; A.354.y.4.i; A.355.y.4.i; A356.y.4.i; A357.y 4.i;
A.358.y.4.i; A.359.y.4.i; A.360.y.4.i; A.361.y.4.i; A.362.y.4.i; A.363.y4.i; A364.y4i;
A365.y.4.i; A366.y 4.i; A367.y4.i; A368.y.4.i; A.369.y4.i; A370.y4.i; A371.y4.i;
A372.y4.i; A373.y4.; A374.y4.i; A.375.y 4.i; A376.y4.i; A377.y4.i; A378.y4.;
A.379.y 4.i; A.380.y.4.i; A.381 y41,A382y41,A383y41,A384y41,A385y41,
A386.y4.i; A387.y4.i; A388y4i; A389.y4.i; A390.y4i; A391ydi; A392.y4.i;

" A393.y4.i; A394.y4.i; A395.y.4.i; A.396.y.4.i; A.397.y4.i; A398.y4.i; A.399.y.4.i;

A400.y4.i; A40l.y4.i; A.402.y.4.i; A.403.y.4.i; A404.y 4.i; A405.y4.i; A406.y.4.i;
A407.y4.i; Ad08.y4di; Ad409.y4.i; A410.y4di; Adllydi; Adl2.y4i; Adldy4d.i;
Adl4ydi; A4l15.y4.i; A4l16.y4.i; A417.y4.i; Adl18.y4i; A419.y4.i; Ad420.y4.i;
AL21.y4i; Ad22.y4i; Ad23.y4.i; Ad24.y4.i; A425.y4.i; A426.y4.i; A427.y4.i;
A428.y4di; Ad429.y4.i; A430.y4.i Ad3l.ydi; Ad432.y4.i; A433.y4.i; Ad3dy4i;
AA435.y4.5; A436.y4.i; A437.y4.i; A438.y4i; Ad39.y4.i; Ad40.y4.i; A44l.yd.i
Ad42y4i; A443y4di; Ad44ydi; A445y4.i; A446.y4.i; Ad47.y4i; Ad48.y4d.i;
A449.y4i; A4S0.y4.i; AdSlydi; A452y4di; A453.y4i A454y4i; Ad55.y4.;
A456.y4.i; A457.y4.i; A458.y.4.i; A459.y.4.i; Ad460.y4.i; Ad6l.y.4.i; A462.y4.i;
A463.y4.i; Ad64.y4.i; A465.y4.i; A466.y4.i; A467.y4.i; A468.y.4.i; A.469.y 4.i;
A470.y4i; Ad71.ydi; Ad472y4i; Ad473.y4i; Ad74y4i; Ad75.y 4.5 Ad76.y4.5;
Ad77.y4.i; A478.y4.0; Ad479.y4.i; Ad80.y 4.i; A48ly4d.i; A4By4.i; Ad83.y4.i;
AdBayd.i; A485.y.4.i; A486.y4.i; A487.y4.i; A48B.y4.i; A489.y4.i; A490.y4.i;
Ad91y4i; Ad92.y4.i; A493.y4di; Ad94y4i; Ad95.y4.i; A496.y.4.i; Ad97.y4.i;
A498.y4.i; A499.y4.i; A.500.y.4.i; A.501.y4.i; A.502.y4.i; AS503.y.4.i; A.504.y.4.i;
A505.y4.1; A.506.y.4.i; A.507.y.4.i; A.508.y.4.i; A.509.y.4.i; A.510.y.4.i; A.51l.y.4.i;
A512.y4i; A512.y4.i; A513.y4.0; A514.y4.i; AS15.y4.i; AS16.y4.i; A517.y.4.i;
A518.y4.; A519.y4.i; A520.y4.i; A521l.y4.i; AS522.y4.i; AS523.y4.i; AS24.y4.i;
A525.y4.i; A526.y.4.i; A.527.y 4.i; A.528.y 4.i; A.529.y 4.i; A.530.y.4.i; A.531.y4.i;
AS532.y4.; A533.y.4.; A.534.y4.i; A.535.y.4.i; A.536.y4.i; AS37.y.4.; AS38.y4.i;
AS539.y4.; AS40.y4.i; AS4lydi; AS42y4.i; AS43.ydi AS4y4i AS45y4i
A546.y4.i; A547.y 4.i; A548.y 4.i; A.549.y4.i; A550.y.4.i; AS51.y.di; AS52.y4.i;
A553.y4.i; A554.y.4.i; A555.y 4.i; A.556.y4.i; A.557.y.4.i; A.558.y.4.i; A.559.y4.i;
A560.y.4.; A.561.y.4.i; A.562.y 4.i; A.563.y 4.i; A.564.y 4.i; AS565.y.4.i; A.566.y4.i;
A567.y4.i; A568.y.4.i; A.569.y4.i; A.570.y4.i; A.571.y.4.i; A572.y4.i; A573.y4i;
A574y41,A57Sv41,A576y41,A577y41,A578y41,A579y41,A580y41,
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A.581. y4.1,A582y41,A583y41,A584y41,A585y41,A586y41,A587y41,
A.588.y4.J; A5B9.y4.i; A59.y4i; A.S91y4i; A.592.y4.i; A593.y4.i; A5%M.ydi
A.595.y.4.i; A596.y.4.i; A.597.y4.i; A.598.y4.i; A599.y4.i; A600.y4.i; A.601.y.4:;
A.602.y.4.i; A.603.y.4.i; A.604.y4.i; A.605.y4.i; A.606.y 4.i; A.607.y4.i; A.608.y4.;
A609.y.4.i; A610.y4.i; A61lydi; A.612y4i; A613.y4.i; A6ldydi; A615y.4.i;
A.616.y.4.;; A.617.y 4.i; A.618.y4.i; A.619.y.4.i; A.620.y4.; A.621.y.4.i; A.622.y 4.i;
A.623.y4.i; A624.y.4.i; A.625.y4.i; A.626.y4.i; A.627.y4.i; A.628.y 4.i; A.629.y.4];
A630.y.4.; A.631.y4.i; A.632.y4.i; A.633.y.4i; A634.y4i; A.635.y.4.i; A636.y.4.;
A.637.y.4.1; A.638.y4.i; A.639.y.4.i; A.640.y.4.i; A.641.y 4.i; A.642.y.4.; A.643.y.4.;
A644.y44; A.645.y4.1; A.646.y.4.i; A.647.y.4.5; A.648.y.4.i; A.649.y.4i; A.650.y.4.;
A651y4.1,A652y41,A653y41,A654y41,A655y41,A656y41,A657y41,
A658.y4.i; A.659.y4.i; A660.y4.i; A2y.1li Ady.1Li; Ady.11i; A5y.11;

A6.y.11i; A7.y.115 A9.y.11i; A10.y.114; A.15y.11.i; A.100.y.11.i; A.101.y.11.j;
A.102.y.11.i; A.103.y.11.i; A.104.y.11.i; A.105.y.11.i; A.106.y.11. i; A.107.y.115;

A.108.y.11.i; A.109.y.11.i; A.110.y.11.i; A.111.y.114; A.112.y.1Li; A.113.y.11.4;

All4y1li; A115y.114 A.116.y.11.; A.117.y.11i; A.118.y.1Li; A.119.y.11.j;

A.120.y.11.i; A121.y.11.4; A.122.y.11.4; A.123.y.11.i; A.124.y.11.j; A.125.y.11i;

- Al26y.114; A127.y.11.j; A.128.y.11.i; A.129.y.11.i; A.130.y.11.i; A.131.y.11.i;

A.132y.11; A.133.y.11.5; A.134.y.11.5; A.135.y.11.§; A.136.y.11.i; A.137.y.11.j;
A138y.11i; A.139.y.11.i; A.140.y.11.5; A.141.y.11.i; A.142.y.11. 1,A143y111,
A144.y.11.; A.145.y.11.i; A.146.y.11.i; A.147.y.11.i; A.148.y.11.i; A.149.y.11.i;
A.150.y.11.; A.151.y.11.5; A.152.y.11.i; A.153.y.11.i; A.154.y.11.i; A.155.y.11.i; -
A.156.y.11; A.157.y.11.i; A.158.y.11.i; A.159.y.1Li; A.160.y.11.i; A.161.y.11.i;
A.162.y.11.; A.163.y.11.; A.164.y.11.j; A.165.y.11.i; A.166.y.11.i; A.167.y.11.i;
A168y111,A169y111,A170y111,A171y111,A172y111,A173y111,
A174.y.11; A.175.y.11.4; A.176.y.11.; A.177.y.11i; A.178.y.11.i; A.179.y.11.i; .
A.180.y.11.i; A.181.y.11.i; A.182.y.11.i; A.183.y.11.i; A.184.y.11.i; A.185.y.11.i;
A.186.y.1Li; A.187.y.11.i; A.188.y.11.i; A.189.y.11.i; A.190.y.11.i; A.191.y.1L;
A192.y.11.; A193.y.114; A.194.y.11i; A.195.y.11; A.196.y.11.; A.197.y.11.i;
A198.y.11.i; A.199.y.11.i; A.200.y.11.i; A.201.y.11.i; A.202.y.11. 4; A203.y.11.3;

A204.y.11.i; A205.y.11.i; A.206.y.11.i; A.207.y.11.i; A:208.y.11.i; A.209.y.11.5;

A210y.11j; A211.y.11.4; A212y.115; A213.y.115; A214.y.1Li; A.215.y.11.;
A216.y.11.i; A217.y.11.§; A218.y.11i; A.219.y.11§; A.220y.11.i; A.221.y.11.};
A222:y.114; A223.y.11.4; A.224.y.11.4; A225.y.11.i; A.226.y.11.i; A.227.y.11.i;
A.228.y.11§; A229.y.11.i; A.230.y.11.; A.231.y.11.i; A.232.y.11i; A.233.y.1L.;
A.234y.11.4; A235.y.11.i; A.236.y.11.i; A.237.y.11.i; A.238.y.11.i; A.239.y.11.j; -
A240.y.11i; A241.y.114; A242.y.114; A.243.y.11i; A.244.y.11j; A245.y.1Li;
A246y11x,A.247y111,A248y11x,A.249y11.1,A250y111,A251y111,
A.252.y.11.; A253.y.11.i; A254.y.11.i; A.255.y.11.i; A.256.y.11.4; A.257.y.11.1; .
A.258y111,A259y111,A.260y111,A261y111,A.262y111,A263y111,
A.264y11x.A265y111,A.266y111,A267y111,A.268y111,A269y111,
A270y111,A.271y111,A.272y111,A273y111,A274y111,A275y111,_
A276y111,A277y111,A.278y111,A279y111,A280y111,A.281y111,
A282y111,A283y11.1,A.284y111,A285y111,A286y11:,A287y111,
A288y111,A.289y11.1,A.29Oy111,A291y111,A292y111,A.293y111,
A.294y11.1,A.295y111,A.296y111,A297y111,A298y11x,A299y111,
A300y111,A301y111,A.302y111,A303y111,A304y11:,A305y111, _
A.306.y.11.; A.307.y.11.i; A.308.y.11.i; A.309.y.11.i; A.310.y.11.i; A.311.y.1L.;
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A312y.11i; A313.y.11.;; A.314.y.11.j; A.315.y.11.i; A.316.y.11.i; A317.y.11.j;
A318.y.11.i; A319.y.11.i; A.320.y.11.i; A.321.y.11.i; A.323.y.11.i; A.324.y.11.i;
A.325.y.11.i; A.326.y.11.i; A.327.y.11.i; A.32B.y.11.i; A.329.y.11.i; A.330.y.11.j;
A.331.y.11.; A.332.y.11.i; A.333.y.11.i; A.334.y.11.i; A.335.y.11.i; A.336.y.11.j;
A.337.y.11.i; A.338.y.11.i; A.339.y.11.i; A.340.y.11.i; A.341.y.11.i; A.342.y.11.j;
A343y.11i; A.344.y.114; A345.y.114; A.346.y.11.0; A.347.y.11.i; A.348.y.11.i;
A.349.y.11.i; A.350.y.11.i; A.351.y.11.i; A.352.y.11. 1,A353y11 i; A354.y.114;
A.355.y.11.i; A.356.y.11.i; A.357.y.11.i; A.358.y.11.i; A.359.y.11.i; A.360.y.11.i;

| A36ly.114; A362y.114; A363y.114; A364y.11i; A365.y.1Li; A366.y.11i;

A.367.y.11.i; A.368.y.11.i; A.369.y.11.i; A.370.y.11.i; A.371.y.11.; A.372.y.11i;
A373.y.11.i; A.374.y.11.i; A.375.y.11.4; A.376.y.11.i; A.377.y.11.i; A.378.y.11.i;
A379.y.11.i; A.380.y.11.i; A.38Ly.11; A.382.y.11.i; A.383.y.114; A.384.y.114; .
A.385.y.11.i; A.386.y.11.i; A.387.y.11 4; A.388.y.11.4; A.389.y.11.i; A.390.y.11.j;
A391y.11i; A.392.y.11.i; A.393.y.11.i; A.394.y.11.i; A.395.y.11.i; A.396.y.11.i;
A.397.y.11.i; A.398.y.11.i; A.399.y.11.i; A.400.y.11.i; A.401.y.11.i; A.402.y.11;
A403.y.11.i; A404.y.11.i; A405.y.11.i; A.406.y.11.i; A407.y.11.i; A408.y.11.i;
A409.y.11i; A410.y.11.i; A4ll.y.11.i; A412.y.11.i; A.413.y.11.i; A.414.y.11.j;
A415.y.11.i; A4l6.y.11.i; A.417.y.11.i; A.418.y.11.i; A.419.y.11.i; A.420.y.11.i;
A421.y.11i; A422.y.11.i; A423.y.11.i; Ad24y.1Li; A425.y.11i; A426.y.11.;
A427y.11.4; A428.y.11i; A429.y.11 1,A430y11 i Ad3ly.11.i; A432.y.11.i;
A433.y.11.i; A434.y.11.i; A435.y.11.i; A436.y.11.i; A.437.y.11.i; A438.y.11.i;
A439.y.11.i; A440.y.11.i; A441.y.11.i; A.442.y.11.i; A.443.y.11.i; A444.y.11.;

| A45.y.11i; A446.y.11i; A447.y.11.i; A.448.y.11.i; A.449.y.11.i; A450.y.11.i;

A45l.y.11.; A452.y.11.i; A453.y.11.i; A.454.y.11.i; A.455.y.11.i; A.456.y.11.i;
A457.y.11.i; A458.y.11.i; A.459.y.11.i; A.460.y.11.i; A.461.y.11.i; A.462.y.11.i;
Ad63.y.11.i; A464.y.11.i; A465.y.11.; A466.y.11.i; A467.y.115; A.468.y.11.i;
A469.y.11.i; A470.y.11.i; A471.y.11.i; A472y.114; A473.y.11.i; A474.y.11.i;
A475.y.11.i; A476.y.11.i; A477.y.11.i; A478.y.11.i; A.479.y.11.i; A480.y.11.;
A.481.y.11.i; A482.y.11.i; A.483.y.11. 1,A484y11 i; A485.y.11. 1,A486y11 i;
A487.y.11.i; A488.y.11.i; A489.y.11.i; A490.y.11.i; A491.y.11.j; A492.y.11.j;
A493.y.11.4; A494.y.11.i; A495.y.11.i; A496.y.11.i; A497.y.11.i; A498.y.11.i;
A499.y.11.i; A500.y.11.i; A.501.y.11.i; A.502.y.11.i; A.503.y.11.i; A.504.y.11.i;
A.505.y.11.i; A.506.y.11.i; A.507.y.11.i; A.508.y.11.i; A.509.y.11.i; A.510.y.11.;
A.511.y.11.i; A.512.y.11.i: A.512.y.11.i; A.513.y.11.i; A.514.y.11.i; AS515.y.11j;
A516.y.11.i; A517.y.11.i; A.518.y.11.i; A.519.y.11.i; A.520.y.11.i; A.521.y.11.i;
A522.y.11.i; A.523.y.11.i; A.524.y.11.i; A.525.y.11.i; A.526.y.11.i; A.527.y.11.i;
A.528.y.11.i; A.529.y.11.i; A.530.y.11. 1,A.531y11 4; A532.y.11.i; A533.y.11.;
A.534.y.11.i; A.535.y.11.i; A.536.y.11.i; A.537.y.11.i; A.538.y.11.i; A.539.y.11.j;

- A540y.11 1,A.541y11 d; A542.y.11.i; A.543.y.11.i; A544.y.11.i; A545.y.11.j;

A.546.y.11.i; A.547.y.11.i; A.548.y.11.i; A.549.y.11.4; A.550.y.11.i; A.551.y.11.j;

- A552.y.114; A.553.y.11.i; A554.y.11; A555.y.11i; A.556.y.11; A.557.y.11.;

A.558.y.11.i; A.559.y.11.i; A.560.y.11.i; A.561.y.11.i; A.562.y.11.i; A.563.y.11.i;
A.564.y.11.i; A.565.y.11. 1,A566y11 1,A567y11.1,A568y11 x,A569y11 i;
A.570.y.11.i; A.571.y.11.i; A.572,y.11.i; A.573.y.11.i; A.574.y.11.i; A.575.y.11.i;
A576.y.11i; A.577.y.11.i; A578.y.11.i; A.579.y.11.i; A.580.y.11.i; A.581.y.11.;
A.582.y.11.i; A.583.y.11.i; A.584.y.11.i; A.585.y.11.i; A.586.y.11.i; A.587.y.11.i;
A.588.y.11.i; A.589.y.11.i; A.590.y.11.i; A.591.y.11.i; A.592.y.11.i; A.593.y.11.i;
A.594.y.11.i; A.595.y.11.i; A.596.y.11.i; A.597.y.11.i; A.598.y.11.i; A.599.y.11.j;
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A.600.y.11i; A60L.y.114; A.602y.11.i; A.603.y.11; A.604.y.11; A.605.y.11.i;
A.606.y.11; A.607.y.111; A.608.y.11; A.609.y.11i; A.610.y.11.i; A.611.y.11 i
A612y.115; A613.y.11; A614y.11i; A615y.11.i; A.616y.11.i; A617.y.114;
A618y.114; A619.y.111; A.620.y.114; A.621y.11i; A.622.y.11.i; A.623.y.11i;
A624y.114; A625y.11i; A.626.y.11i; A.627.y.11i; A.628.y.11; A.629y.11.i:
A630.y.114; A63Ly.113; A.632y.11; A633.y.11.i; A.634.y.11i; A.635.y 11.4;
A.636.y.114; A.637.y.11i; A.638.y.11; A.639.y.11.i; A.640.y.11.; A.641y.11;
A642.y.114; A643.y.11i; A.644.y.11i; A.645.y.11.i; A.646..11i; A.647.y.11.;
A.648y.11i; A.649.y.11; A.650.y.11.; A.651.y.11i; A.652.y.11i; A653.y.11.4;

A654y.11i; A655.y.115; A656.y.11i; A.657.y.1Li; A.658.y.111; A659.y.111;

A.660.y.11i; A2.z4.4; A3.z4.i; Adz4i; AS.zA4i A6.z4i; A7.240; A9.24i;

- Al0.z4.i; A15.z4.0; A.100.z.4.0; A.101.24.i; A.102.24.i; A.103.z.4.; A.104.2.4.i;
A.105.24.5; A.106.z4.i; A.107.2.4.4; A.108.z.4.4; A.109.2.4.i; A.110.z4.i; Alll.z4.;

A112.z4.4; A113.245; A.114.24.i; A.115.24.5; A.116.24.; A117.z4.; A.118.z4.;
A119.z4.4; A120.24.4; A.121.244; A122.24.5 A123.245; A12424.5; A.125.2.4.;
A.126.24.i; A.127.24.0; A.128.24.0; A.129.24.i; A.130.2.4.4; A.131.z.4.5; A.132.2.4.;
A.133.z4.5; A.134.24.i; A.135.24.i; A.136.2.4.i; A.137.2.4.j; A.138.z4.0; A.139.24.;
A.140.z.4.; A.141.z.4.; A.142.2.4.5; A.143.2.4.0; A.144.2.4.i; A.145.2.4.i; A.146.2.4.;
A.147.24.; A.148.24.; A.149.24.4; A.150.z.4i; A.151.2.4.0; A.152.2.4.0; A.153.24.;
A.154.z.4.; A155.24.i; A.156.24.; A.157.24.; A.158.2.4.i; A.159.2.4.i; A.160.z.4.i;

- Ad6lz4i; Al62.24.; A.163.24.5; A164.24.i; A.165.24.i; A.166.2.4.i; A.167.z4.;

A.168.z.4.; A.169.2.4.4; A.170.z4.i; A.171.z4.i; A172.z4; A173.24.; A174.24.5;
A175.z4.; A.176.2.4.4; A.177.24.5; A.178.z4.; A.179.z4.i; A.180.2.4.i; A.181.24.;

A182.z4.; A183.:z.4.i; A184.24.0; A.185.2.4.i; A.186.24.; A187.24.i; A.188.24.i;

A.189.24; A.190.z4.i; A.191.244; A.192.24.5; A.193.2.4.i; A.194.24.i; A.195.2.4.i;
A.196.z.4i; A.197.z4.5; A198.244; A.199.24.i; A.200.z4.i; A.201.2.4.i; A.202.24.i;
A203.z4i; A204.z4.0; A205.24.; A-206.24.i; A.207.2.4.i; A.208.z.4.i; A.209.z.4.i;
A210.z4.; A211.z4.4; A212.244; A213.24.5; A214.24.i; A215.24.i; A216.2.4.;
A217.24.i; A218.z4.i; A.219.2.4.; A.220.z4.i; A221.z4.; A222.24.4; A223.z4.;
A224.24.; A225.24.0; A226.24.4; A227.z4.; A.228.24.; A.229.2.4.0; A.230.24.;
A231.24.; A232.24.0; A.233.24.; A234.2.4.i; A.235.2.4.i; A.236.2.4.i; A.237.2.4.i;
A.238.2.4.i; A.239.24.i; A.240.z4.; A.241.24.i; A.242.24.; A243.z4.; A244.24.;
A.245.2.4.0; A.246.2.4.i; A247.24.0; A248.24.5; A.249.2.4.i; A.250.2.4.i; A.251.24.i;
A252.24.; A253.24.0; A254.24.i; A255.2.4.i; A.256.2.4.i; A257.2.4.i; A.258.2.4.;
A259.z.4i; A260.2.4.i; A.261.z4.0; A.262.2.4.i; A.263.24.i; A264.24.i; A.265.24.i;
A.266.2.4.i; A.267.z.4.i; A.268.24.4; A.269.24.i; A270.241; A271.24.4; A272.24.i;

A273.24.; A274.24.4; A27524.; A276.24.i; A277.24.; A278.z4.; A279.24.;

A280.z4.i; A2B1.24.i; A282z4.i; A283.2.4.i; A.284.24.; A285.24.0; A.286.24.i;
A.287.z4.; A288.24.i; A289.24.i; A.290.24.i; A.291.24.; A292:z4i; A293.z4.;
A.294.z4.; A295.z4.i; A.296.24.; A297.24.i; A.298.z.4.i; A.299.2.4.i; A.300.2.4.i;
A301.z4.; A.302.z.4.i; A.303.2.4.4; A:304.2.4.0; A.305.24.i; A.306.z4.i; A307.z4.;

- A308.z4.; A309.z4.4; A310.2.4.0; A311.z4.; A312.24.; A.313.24.5; A314.24.i;

A315.z4.i; A316.24.i; A.317.24.4; A318.24:0; A.319.2.4.0; A.320.z4.i; A.321.2.4.i;
A323.24i; A324.24.i; A325.24.; A326.24.i; A.327.24.4; A.328.z.4.i; A.329.2.4.;
A.330.24.; A331.z4.i; A332.24.; A333.z.4.; A.334.2.4.i; A.335.2.4.i; A.336.24.;
A.337.245; A338.z4.; A339.24.; A340.24.0; A341.2.45; A342.2.4.5; A343.2.4.;
A34.24.5; A345.244; A346.2.4.; A347.2.4.4; A348.2.4i; A349.2.4.5; A.350.2.4.i;

A351.z4.4; A352.z4.; A353.2.4.0; A354.24.i; A.355.24.i; A.356.z4.i; A.357.24.;
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A358.z4.0; A359.z4.i; A.360.z.4.i; A.361.24.i; A.362.z4.; A.363.z.4.i; A.364.24.i;
A.365.24.; A366.2.4.i; A.367.24.0; A368.z4.i; A369.24.4; A370.z4.0; A371z43;
A372.z4.; A373.z4.; A374z41,A375241, AJ376.24.; A377.z4.i; A378.z4;
A379.z.4.i; A.380.24.i; A.381.z4.i; A.382.z.4.i; A.383.z4.; A384241,A385241,

- A.386.2.4.i; A.387.z.4.i; A.388.z.4.i; A.389.2.4.i; A.390.z4.i; A.391.z4.4; A392.24.i;

A393.z4.i; A394.z.4.0; A395.24.i; A396.z4.i; A.397.z4.i; A398.24.i; A.399.24.i;
A.400.z.4.i; A401.z4.i; A402.z4.i; A.403.z4.i; A404.z4.i; A405.2.4.i; A.406.2.4.i;
A407.z.4.i; A408.24.i; A409.24.i; A410.24.i; Ad11.z4.i; A412.24.; A413.24.;
A414.z4.0; A415.24.5; A416.2.4.0; A417.24.5; A418.2z4.0; A.419.2.4.i; A.420.z.4.i;
Ad21.z4.; Ad22.z4.5; A423.24.0; A424.z4.5; A425.24.; A426.z4.i; A427.z4.i;
A428.z4.i; Ad429.24.i; A430.24.i; A431.z4.4; A432.24.4; A433.z4.i; Ad434.z4;
Ad35.z4.0; A436.24.i; A437.z4.i; A438.z24.i; A439.24.0; A440.z4.i; Ad4l.z4.i;

Ad42.24.; Ad43.24.4; Ad44.24.0; Ad45.2.4.5; A446.24.; A447.24.0; A48z 4.;

A.449.2.4.i; A450.z.4.i; A.451.2z4.i; A452.z4.3; A453.24.i; A454.z4.i; A.455.z4.;
A.456.z4.i; A457.z.4.i; A458.z4.i; A459.24.i; A460.z4.i; A461.z4.i; A462.24.j;
A463.z4.1; A464.z4.i; A465.24.i; A466.2.4.i; A467.24.i; A468.z.4.i; A469.24.i;
A470.z4.i; Ad71.24.i; Ad72.z4.; Ad73.z4.i; Ad74.24.4; Ad475.24.i; A476.24.i;
A477.z4.4; A478.24.i; A479.z4.i; A480.z4.i; A48l.z4.i; A482.2.4.i; A.483.z4.i;
A484.24.i; A485.24.i; A486.z4.i; A487.24.1; A488.24.i; A489.24.i; A490.z4.];
A491.z4.i; A492.24.; A493.24.i; Ad494.24.i; A495.24.i; A496.24.i; A497.z4.i;
A498.2.4.i; A499.z4.1; A500.z.4.i; A.501.z.4.i; A.502.2.4.i; A.503.2.4.i; A.504.2.4.i;
A.505.z.4.i; A.506.z4.i; A.507.24.i; A.508.2.4.i; A.509.2.4.i; A.510.z.4.i; A.511.z.4.;
AS512.z4.i; A512.z4.i; A513.z4.i; AS14.2.4.; A.515.24.i; A.516.z4.i; A517.z4.;
A518.z24.i; A519.24.i; A.520.z.4.i; A521.24.i; AS22.z4.i; A523.z4.i; A.524.z4.;
A.525.z4.i; A.526.2.4.i; A.527.24.i; A.528.z.4.i; A.529.2.4.i; A.530.z.4.i; A.531.z4.;
A.532.24.i; A.533.24.i; A.534.24.i; A535.2.4.i; A.536.2.4.i; A.537.z.4.i; A.538.z4.i;
A.539.z4.i; A.540.z.4.i; A.541.z4.; A.542.z4.i; A.543.z4.i; AS44.24.i; A545.24.;
A.546.24.; A.547.24.0; A.548.24.0; A.549.z.4.i; A550.z.4.i; A.551.z4.i; A.552.24.i;
A.553.z4.i; AS54.z4.i; A.555.2.4.i; A.556.z.4.i; A.557.2z.4.i; A.558.2.4.i; A.559.z.4.i;
A.560.z.4.i; A.561.2.4.i; A.562.2.4.i; A.563.2.4.i; A.564.2.4.i; A.565.2.4.i; A.566.2.4.;
A.567.z4.i; A.568.z4.; A.569.24.i; A570.z.4.i; A.571.z4.i; A572.z24.i; A573.24.i;
A.574.24.i; A575.z4.i; A.576.z.4.i; AS577.2.4.; A.578.24.i; A.579.2.4.i; A.580.z4.i;
A581.z4.i; A582.z4.4; A.583.2.4.i; A584.z.4.i; A.585.z.4.i; A.586.2.4.i; A.587.24.i;
A588.z4.1; A589.24.i; A.590.z4.i; A.591.z4.i; A.592.24.i; A.593.24.i; A5%.24.i;
A.595.24.; AS59%.z4.i; A.597.24.i; A.598.z.4.i; A.599.24.i; A.600.2.4.i; A.601.z24.i;
A.602.z4.i; A.603.z4.i; A.604.z.4.i; A.605.24.i; A.606.2.4.i; A.607.2.4.i; A.608.z4.i;

- A.609.z4.i; A610.z4.; A.611.z.4.i; A.612.24.i; A.613.24.i; A.614.24.i; A615.24.;

A616.2z4.; A617.24.; A.618.z4.i; A.619.2.4.i; A.620.24.;; A.621.2.4.i; A.622.z4.i;
A.623.z4.; A.624.2.4.i; A.625.24.i; A.626.2.4.i; A.627.2.4.i; A.628.24.i; A.629.24.;
A.630.z4.4; A.631.2.4.; A.632.2.4.; A.633.2.4.i; A.634.2.4.i; A.635.24.i; A.636.z4.i;
A.637.24.i; A.638.2.4.i; A.639.2.4.i; A.640.z.4.i; A.641.24.i; A.642.z.4.i; A.643.24.;
A644.24.i; A.645.2.4.i; A.646.24.i; A.647.2.4.i; A.648.24.i; A.649.24.i; A.650.z4.i;
A.651.z4.1; A652241,A6532.41,A654z41,A655.z41, A.656.2.4.i; A.657.z4.i;
A.658.24.i: A.659.z4.i; A.660.z4.i; A2.z.11.i; A3.z.11.i; A4d.z11i; A5.2.11i;
A.6.z.114; A.7.2.11.i; A9.z.11.i; A.10.z.11.i; A.15.2.115; A.100.z.11.i; A.101.2.11.j;
A102.2.11.i; A.103.z.11.§; A.104.2.11.i; A.105.2.11.i; A.106.z.11.i; A.107.z.11.j;
A.108.z.11.i; A.109.z.11.i; A.110.z.11.i; A.111.z.11.i; A.112.z.11.4; A.113.2.11.i;
A114.2.11.i; A.115.2.11.i; A.116.z.11.i; A.117.z.11.i; A.118.2.11.i; A.119.z2.11.j;
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A1202111,A1212111,A122.2111,A1232111,A1242111,A125.zllx,
A.126.2.11.4; A.127.2.11.i; A.128.2.11.i; A.129.2.11.i; A.130.2.11.i; A.131.z.11.j;
A.132.z.11.j; A.133.2.11.i; A.134.2.11.§; A.135.2.11.i; A.136.2.11.i; A.137.z.11.j;

A1381111,A139zll1,A1402111,A1412111,A1421111,A1432111, _
- A44.z.11; A.145.2.11.i; A.146.2.11.i; A.147.2.11.; A.148.2.11.i; A.149.2.11.i;
'A150.2111,A151z111,A1522111,A1532111,A1542111,A155.2111,

A.156.2.11.; A.157.z.11.; A.158.2.11.i; A.159.2.114; A.160.2.11.i; A.161.2.11.i;
A.162.2.11.; A.163.2.11.i; A.164:2.11.i; A.165.2.11.i; A.166.2.11.i; A.167.2.11.i;

A.168.2.11; A.169.z.11.i; A.170.z.11.i; A.171.2.11.i; A.172.2.11.i; A.173.z.11.i;

A174.2.11i; A175.2.114; A.176.2.11.i; A.177.2.11.j; A.178.2.11.; A.179.z.11.j;
A1802111,A1812111,A1822111,A1832111,A1842111,A1852111,
A.186.2.11.i; A.187.2.11.i; A.188.2.11.i; A.189.2.11.i; A.190.z.11.i; A.191.z.11.j;
A1922111,A1932111,A1942111,A1952111,A196z11 i; A197.2.11.;
A.198.2.11i; A.199.z.11.i; A.200.2.11.i; A.201.z.11.i; A.202.2.11.i; A.203.z.11.i;
A204.2.11.j; A.2052111,A2062111,A2072111,A208211 i; A209.z.115%
A.210.z.11:i; A.211.z.11.; A.212.z.11.i; A.213.2.11.i; A214.2.11. i; A215.2.115;

'A216.2.11.4; A.217.2.11.i; A.218.2.11.i; A.219.z.11.i; A.220.z.11.i; A.221.2.11.j;

A2222.11 1,A.2232111,A2242.111 A225.z.11 1,A226211 i A227.2.114;
A2282.11.; A.229.2.11.4; A.230.z.11.i; A.231.z.11.i; A.232.z.11 4; A233.2.11.;

- A.234.2.11.§; A.235.2.11.i; A.236.z.11.i; A.237.2.114; A238.z.11.i; A.239.2.11.5;

A240.2.11.i; A.241.2.11.i; A.242.2.11.i; A.243.2.11.i; A244.z.11.i; A.245. z.11.;
A.246.2.11.i; A.247.2.11.i; A.248.2.11.i; A.249.2.11.i; A.250.2.11.i; A.251.2.11.j;
A.252.2.11.; A253.z.11.%; A.2_54.z.11.i‘; A255.2.11.i; A.256.2.11.i; A.257.z.11.j;
A.258.2.11.i; A.259.2.11.i; A.260.z.11.i; A.261.z.11.i; A.262.2.11.i; A.263.2.11.i;

A.264.2.11.i; A.265.2.11.i; A.266.2.11. i; A267.z.11. 1,A.2682 11.i; A.269.2.11.i;

A270.2.114; A271.2.114; A272.2.114; A.273.2.114; A.274.2.11.5; A.275.2.11.j;
A276.2.114; A.277.2.11.; A.278.2.11.i; A.279.2.11.i; A.280.2,11.i; A.281.2.11.i;

. A282.2.11.i; A.283.2.11.i; A.284.z.11 1,A2852111,A286zll J; A287.z2.11.;

A_.2882111, A289z11i: A 2902111,A2912111,A292.2111,A293z111
A294.2.11.i; A.295.2.11.i; A.296.z.11.i; A.297.z.11.i; A.298.z.11.i; A.299.z.11.i;
A.300.z.11.; A.301.z.11.i; A.302.z.11.i; A.303.z.11.i; A.304.z.11.i; A.305.2.11.i;
A.306.z.11.;A.307.2.11.i; A.308.z.11.i; A.309.z.11.i; A.310.z.11 i; A311.2.11;
A.312.2.11i; A.313.z.114; A.314.2.11.§; A.315.2.11.; A 316.z.11.i; A.317.2.11.i;
A318.z.11i; A.319.2.11.; A.320.z.11.i; A.321.2.11.§; A.323.2.11.i; A.324.z.11.§;
A325.2.11i; A.326.2.11.i; A.327.2.11.5; A.328.2.11.i; A.329.z.11.i; A.330.z.11.j;

- A.331.z.11; A.332.2.114; A.333.2.11i; A.334.2:11.i; A.335.2.11.i; A.336.2.11.i;

A337.2111,A338.2.111,A3392111,A340.1111,A3412111,A3422111,
A.343.2.11. 1,A344.2111,A345211 1,A346.2111,A347zll i; A.348.z.11.i;
A.349.2.11.i; A.350.2.11.i; A.351.2.11. 1,A3522111,A353211 1,A354211 Jg;

- AJ355.z.11.i; A.356.2.11.i; A.357.2.11. i; A.358.z.11.i; A.359.z.11.i; A.360.z.11.i;
'A3612111,A362211 1,A3632111,A.3642111,A3652111,A3662111,

A.367.2.11.i; A.368.2.11.i; A.369.z.11.i; A.370.2.11.:i; A.371.2.11.i; A.372.z.11.};
A373.2.114; A374.2.114: A.375.2.11.i; A.376.2.11.i; A.377.z.11.i; A.378.z.11;
A.379.z.11.i; A.380.2.11i; A.381.z.11.i; A.382.z.11.i; A.383.z.11.i; A.384.z.11.j;
A385.2.11.i; A.386.z.11.i; A.387.2.11.i; A.388.2.11.i; A.389.z.11.i; A.390.z.11.i;
A391.z.11.; A.392.z.11.i; A.393.z.11.i; A.394.z.11.j; A.395211 i; A.396.z.11.i;
A397.2.11. 1,A3982111,A3992111,A4002111,A4012111,A4022111,
A403.z.11.5; A404.2.11.4; A.405.2.11.i; A.406.2.11.i; A.407.2.11.i; A.408.2.11.};
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A.409.z2.11.i; A410.2.11.; A411.z.11.i; A412.z2.11.i; A413.z.11.i; A414.z.11.i;
A415.2.11i; A416.2.11.i; A417.2.11.i; A418.z.11.i; A.419.2.11.i; A420.z.11j;
A421.z.11.i; Ad22.2.11.i; A423.2.11.5; A.424.2.11.i; A425.2.11.i; A.426.2.11.i;
A427.2.11.4; A428.2.11.1; A429.2.11.i; A430.z.11.i; A431.z.11.i; A432.2.11.4;
A433.2.11.i; A434.2.11.i; A.435.2.11.i; A436.z.11.i; A.437.2.11.i; A.438.z.11.i;
A439.2.11.0; A440.z.11.4; A.441.2.11.i; A442.2.11.i; A4d43.2.11.i; Ad44.z.11j;
Ad45.z.11.0; A446.2.11.i; A447.2.11.i; A448.2.11.i; A.449.2.11.i; A.450.z.11.i;
A.451.2.11.4; A452.2.11.i; A.453.2.11.i; A454.2.11.i; A.455.2.11.i; A.456.2z.11.i;
A457.2.11i; A458.2:11.4; A.459.2.11.i; A460.2.11.i; A461.z.11.i; A.462.2.11.i;

- A463.2.11.5; A464.2.11.i; A465.2.11.;; A466.2.11.i; A467.z.11.i; A.468.2.11.i;

A469.2.11.; A470.z.11.i; A471.2.11.i; A472.2.11.i; A473.2.11.i; A474.z.11.;;
A.475.2.11.i; A476.2.11.i; A477.2.11.i; A.478B.2.11.i; A.479.z.11.i; A.480.z.11.;;
A481.2.11.; A.482.2.11.i; A.483.2.11.; A484.2.11.i; A485.2.11.i; A 486.z.11.;;
A487.2.11.i; A.488.2.11.i; A.489.2.11.i; A490.z.11.i; A491.z.11.i; A492.2.11.i;
A493.z.11.5; A494.2.11.4; A495.z.11.i; A496.z.11.i; A497.2.11.i; A498.z.11.;
A.499.z.11.i; A.500.2.11.i; A.501.z.11.i; A.502.2.11.i; A.503.2.11.i; A.504.2.11.i;
A.505.2.11.i; A.506.z.11.i; A507.2.11.i; A.508.z.11.i; A.509.2.11.i; A.510.z.11.;;
A511.z.11.i; A512.2.11.4; A512.z.11.i; A.513.z.11.j; A.514.z.11.i; A.515.2.11.§;
A5l16.z.11.i; A517.2.11.i; A.518.2.11.i; A.519.2.11.i; A.520.2.11.i; A.521.2.11.i;
A.522 2.11.i; A523.2.11.i; A.524.z.11.i; A.525.2.11.i; A.526.2.11.i; A.527.2.11.i;
A.528.z.11.i; A.529.z.11.i; A.530.z.11.i; A.531.z.11.i; A.532.z.11.i; A.533.2z.11.i;
A534.z.11.i; A.535.z.11.i; A.536.2.11.i; A.537.2.11.i; A.538.2.11.i; A.539.2.11.j;
A.540.z.11.i; A.541.2.11.i; A.542.2.11.i; A.543.2.11.; A.544.2.11.i; A.545.2.11.i; -
A.546.z.11.i; A.547.2.11.i; A.548.2.11.i; A.549.2.11.i; A.550.z.11.i; A.551.z.11.i;
A.552.z.11.i; A.553.2.11.i; A.554.2.11.i; A.555.2.11.i; A.556.2.11.i; A.557.2.11.i;
A.558.z.11.i; A.559.2.11.i; A.560.2.11.i; A.561.z.11.i; A.562.2.11.i; A.563.z.11.;;
A.564.2.11.i; A.565.2.11.i; A.566.2.11.i; A.567.2z.11.i; A.568.2.11.i; A.569.z.11.i;
A.570.z.11.i; A571.2.11.i; A.572.z.11.i; A.573.z.11.i; A.574.2.11.i; A.575.2.11.;;
A.576.z.11.i; A.577.2.11.i; A.578.z.11.i; A.579.z.11.i; A.580.z.11.i; A.581.z.11.j;
A.582.z.11.i; A.583.z.11.i; A.584.2.11.i; A.585.z.11.i; A.586.z.11.i; A.587.2.11.i;
A.588.2.11.i; A.589.z.11.i; A.590.z.11.i; A.591.z.11.i; A.592.z.11.i; A.593.2.11.];
A.594.2.11.i; A.595.2.11.i; A.596.z.11.i; A.597.2.11.i; A.598.2.11.i; A.599.z.11.i;
A.600.z.11.i; A.601.2.11.i; A.602.2.11.i; A.603.2.11.i; A.604.2.11.i; A.605.2.11.i;
A.606.2.11.i; A.607.z.11.i; A.608.2.11.i; A.609.2.11.i; A.610.2.11.i; A.611.z.11.i;
A.612.2.11.i; A.613.2.11.i; A.614.z.11.i; A.615.2.11.i; A.616.z.11.i; A.617.2.11.i;
A.618.2.11.i; A.619.z.11.i; A.620.z.11.i; A.621.z.11.i; A.622.z.11.i; A.623.z.11.i;
A.624.2.11.4; A.625.2.11.i; A.626.z.11.i; A.627.2.11.i; A.628.2.11.i; A.629.z.11.i;
A.630.z.11.i; A.631.2.11.i; A.632.2.11.i; A.633.2.11.i; A.634.2.11.i; A.635.z.11.i;
A.636.2.11.i; A.637.2.11.i; A.638.2.11.i; A.639.2.11.i; A.640.2.11.i; A.641.2.11.i;
A.642.2.11.i; A.643.2.11.3; A.644.2.11.i; A.645.2.11.i; A.646.z.11.i; A.647.2.11.i;
A.648.2.11.i; A.649.2.11.i; A.650.z.11.i; A.651.2.11.i; A.652.z.11.i; A.653.2.11.j;
A654.2.11.i; A.655.2.11.i; A.656.2.11.1; A.657.2.11.i; A.658.z.11.i; A.659.2.11.j;
A.660.2.115; A2 A4i; A3 A4L A4 A4Li; AS.A4di A6.A4i; A7.A4j;
A9.A4i; A10.A4i; A15.A4.0; A100.A4i; A101.A4.i; A102.A4.; .
A103.A4.i; A.104.A4.i; A105.A4.i; A 106.A4.i; A.107.A4.i; A.108.A4.;
A109.A4.i; A110.A4.0; A111.A4; A112.A4.5; A113.A4.; A114.A44;
Al115.A4.; A116.A4.; A117.A4.; A 118.A4.i; A.119.A4.; A.120.A4.i;
Al21.A4i; A122. A4 A123.A4.0; A124. A4.; A125.A4.0; A126.A4.i;
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A127.A4i; A128.A4.; A129.A 4.0 A.130.A4.; A.131.A4.; A.132.A4.;

Al33.A4.0; A134.A44 A135.A4.; A136.A4.i; A.137.A4; A 138.A4.i;
A139.A4.4; A.140.A4.4; A.141.A4i; A 142.A4; A.143.A4.i; A 144.A4.;

A145.A4.0; A146.A4i; A147.A4.; A 148.A4.i; A149.A 4.i; A.150.A4.i;
A151.A4j; A152.A4.i; A.153.A4.0; A154.A4.; A155.A4.; A.156.A4.;
A157.A4.i; A158.A4.; A.159.A4.; A160.A4.i; A.161.A4.i; A.162.A 4.i;
A163.A4.1; A164.A4i0; A165.A4.i; A166.A4.i; A167.A44; A.168.A4.;
A.169.A4.i; A.170.A4.i; A.171.A4.; A172.A45; A, 173A41,A174A41,
Al175.A4.i; A176.A4i; A177.A4.; A178A41,A179A41, A180.A4.;
Al181LA4I; A182.A4.; A183.A4.; A184.A4.i; A185A41, A186.A4.j;
A187.A4.i; A188.A4.i; A189.A.4.i; A.190.A.4.i;-A. 191.A4.; A.192.A 4.i;
A.193.A4.; A.194. A4 A.195.A4.; A196A41,»A197A4|, A198.A4.;
A199.A4.5; A200.A4.i; A201.A4.0; A202.A4.i; A.203.A4.i; A204.A4i;
A.205.A4.; A.206.A4.0; A207.A4.i; A208:A4.i; A209.A4.i; A.210.A4.i;
A211.A44; A212.A43 A213.A.4i; A214.A4.; -A-:.21;5.'A.4.i; A.216.A4.;
A217.A4i; A218.A44; A219.A40; A220.A4.i; A221.A4.i; A222A4;
A223.A4.i; A224. A4 A225.A4.0; A226.A4.1; A.227.A44; A228.A4.;
A229.A4.5; A230.A4.; A231.A4i0; A232.A4.; A233.A4.i; A234.A4;
A235.A4.i; A236.A4.0; A237.A4.i; A238.A4i; A239.A4i; A240.A4j;
A241.A4.i; A242.A4i; A243.A4.i; A244.A4; A245A41, A246.A44;
A247.A4i; A248.A4.i; A249.A4i; A250.A4.5; ‘A251 Adi; A252.A4.;
A.253. A4.i; A.254 A 4.i; A255.A4.i; A256.A.4.i; A.257.A.4.i; A.258.A4.;
A259.A44; A260.A4.i; A261.A4i; A262.A4i; A.263.A4i; A264.AA4;
A265.A4.i; A266.A4.i; A267.A4i; A268.A.4.1;-A.269.A4.; A270.A4.;
A271.A4i; A272.A4.i; A273.A4i; A274.A4.i;-A.275.A4.0; A276.A4.;
A277.A45; A278. A4 A279.A4.; A280.A4.i; A281.A4.i; A282.AA4.;
A.283.A4.i; A284.A4.i; A285.A.4.i; A.286.A4.i; A.287.A4.i; A28B.A4.i;
A289.A4i; A290.A4.i; A291.A4i; A292.A4.1; A.293.A4.i; A294.A4i;
A295.A4.i; A296.AA4.; A.297A41,A298A41,A299A4.1,A300.A41,
A.301.A.4.; A.302.A.4.i; A.303.A.4i0; A.304.A.4.i; A.305.A4.i; A.306.A4.i;
A.307.A4.0; A308.A44; A309.A4.i; A310.A4.i; A311.A4i A312.A4i;
A313.A4.i; A314.A4.; A315.A4.; A316.A4.i; A317.A4.4; A318.A4.;
A319.A4.i; A320.A4.; A321.A4i; A323.A4.i; A324.A4i; A325.A4;
A326.A4.0; A327.A44; A328.A4i; A329.A4.i; A.330.A44; A331.A4.;
A332.A4.i; A333.A4i; A334.A4i; A335.A4i; A.336.A 41 A337.A4.;
A.338.A4.; A339.A4.; A340.A4i; A341.A4.i; A342.A4i; A343.A4.;
A344 A4 A345.A44; A346.A41; A347.A4.; A34B.A4; A349. Add;
A.350.A4.i; A.351.A4.0; A352.A4.0; A353.A.4.; A354.A4.i; A355.A4.;
A356.A4.i; A357.A4.i; A358.A4.i; A359.A4.i; A360.A4.i; A361.A4.;
A362.A45; A363.A4.0; A364.A4.; A365.A4.; A366.A41; A367.A44;
A.368.A.4.i; A.369.A4.; A370.A4.i; A371.A4j; A372.A4.0; A373.A4.;
A374.A4.0; A375.A4.i; A376.A4.i; A377.A4.i; A378.A4.; A379.A4.;
A.380.A.4.i; A.381.A4.i; A382.A4.; A383A41,A384A41, AJ385.A4.;
A386.A4.i; A387.A4.; AJ388.A.4.i; A389.A4.i: A.390.A4.i; A391.A4.i;
A392.A4i A393.A4.; A394.A4i; A395.A4.i; A396.A4i; A397.A4.;
A.398.A4.i; A399.A4.i; A400.A4.i; A401.A4.i; A402.A4i; 'A403.A4i;
A404:A4i; A405.A44; A406.A4i; A407.A4di; A408.A4.i; A409.A4.i;
‘A410.A4.; A411.A4.i; A412.A4.; Ad13. A4 Adl4.A4i; A415A41,
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A416.A4.0; A417.A4.i; A418.A4i; A419.A4.0; A420.A4.i; A421.A4.i;

A422.A4.i; A423.A4.0; A424.A4; A425.A4.0; A426.A4.i; A427.A4.;

A428.A4.i; A429.A4.i; A430.A 41 A431.A4.i; A432.A4.i; A433.A4.;

' A434.A4.i; A435.A4.i; Ad36.A4.i; A437.A4i; A438.A4.i; A439.A4.i;

5 A440.A45 A441.A45 A442A45; A443.A45 Ad44.A45; A445.A4.;

A446.A4i0; A447.A45; A448. A4 A449.A 40 A4S50.A41; A451.A45;

A452.A4i; A453.A4.1; A454.A45; A455.A4.i; A456.A4.0; A457.A4i;

A458.A4.i; A459.A41; A460.A40; A461.A40; A462.A4i; A463.A4;

A464.A4.i; A465.A4.0; A466.A4.0; A467.A4.0; A468.A 4.5; A469.A4i;

10 A470.A4.i; A471.A4.0; A472.A4.; A473.A4.0; A474.A4i; A475.A4.;

AA476.A4.i; A477.A45; A478.AA4i; A479.A4.i; A480.A4i; A481.AA4i;

AA482.A4i; A483.A4i; A4B4.A4i; A485.A4.1; A486.A4i; A487 Ad;

AA48B.A4i; A4BI.A4L; A490.A4.0; A491.A4i; A492.A4di; A493.A4;

AA494.A4.i; A495.A4.i; A496.A4.i; A497.A4.i; A498.A4i; A499.A4.;

15 A.500.A.4.i; A.501.A.4.i; A.502.A.4.i; A.503.A.4.i; A.504.A.4.i; A.505.A.4.;

- A506.A4.; A507.A4.i; A508.A.4.i; A509.A 4.i; A.510.A4.i; A511.A4.i;
AS512.A4i; AS512.A4i; AS513.A4.i; A514.A4.; A515.A4.0; A516.A4.;
AS517.A4.i; A518.A4.i; A519.A4.1; AS520.A4.i; A521.A4i; A522.A4.;

- A523.A4j; AS524.A44; A525.A4.0; A526.A4i; AS27.A4.; AS28.A4.i;

20 A529.A4.i; A530.A4.; AS531.A.4i; AS532.A4.i; A533.A4.; A534.A4.;

A.535.A4.i; A.536.A4.i; A537.A4.; AS538.A4.i; A539.A4i; A540.A4.;

AS541.A4i; A542.A4.; AS543.A4i; A544.A4.i; A545.A4.i; A546.AA4.i;

A547.A4i; A548.A4.i; A549.A4.i; AS50.A4.i; A.551.A4.i; A552.A4.;

A553.A4.i; A554.A4.i; AS55.A.4.i; A.556.A.4.i; A.557.A.4.i; A558.A4.i;

25 AS559.A4.i; A560.A4.; A561.A4.i; A562.A4.i; A563.A4.0; A564.A4.;
A.565.A.4.i; A.566.A.4.i; A.567.A.4.i; A.568.A4.i; A569.A4i; A570.A4.i;

- A571.A4.0; A572.A4.i; A573.A4.i; A574.A4.i; A575.A4.i; A576.A4.;
A577.A4.; A578.A4.i; A579.A4i; A580.A4.i; A581.A4i; AS82.A4.;
A.583.A4.; A584.A.4.i; A585.A.4.i; A.586.A4.i; A.587.A4.i; A588.A4.;

30 AS5B9.A4 AS590.A4i; AS91.A4i; A592.A4.; A593.A4.; AS94.A4i;

A595.A44; AS596.A.4.1; AS97.A4i; A598.A4.; AS99.A4.; A.600.A4.;

A.601.A4.i; A602.A4.i; A603.A4i; A604.A4di; A605.A4.i; A606.A4.i;

A607.A4i; A608.A4i; A609.A41; A610.A4.; A611.A40; A612.A4.;

A613.A4i; A614.A4i; A615.A4i; A616.A4i; A617.A4; A618.A4.i;

35 A.619.A4.i; A620.A4i; A621.A4i; A622.A4.i; A623.A4i; A624.A4.i;

A.625.A4.; A.626.A.4.i; A.627.A4.i; A.628.A4.i; A.629.A4.i; A.630.A4.i;

A.631.A4.i; A632.A4.i; A.633.A4.i; A.634.A.4.i; A.635.A.4.i; A.636.A4.i;

A.637.A4.i; A638.A4.i; A.639.A4i; A640.A4.i; A641.A4i; A642.A4.;

A643.A4.i; A644.A4.i; A.645.A4i; A.646.A4.i; A.647.A4i; A648.A4;

40 A.649.A4.; A650.A.4.i; A.651.A4i; A.652.A.4.i; A.653.A.4i; A.654.A4.;

- A655.A4.; A656.A.4.5; A.657.A4.i; A.65B.A4.i; A.659.A4.i; A.660.A4];

- A2.A11i; A3.A1Li; A4.ALLE ASALLL A6.A115; A7 ALLE; A9.ALL;
A.10.A.11.i; A.15.A.115; A.100.A.11.4; A.101.A.11.5; A.102.A.11.5; A.103.A.11.5;
A.104.A.11; A.105.A.11.4; A.106.A.11.4; A.107.A.11.i; A.108.A.11.i; A.109.A.11j;

45 A110A114 A111.A 114 A112.A.114; A.113.A.11; A.114.A.114; A.115.A.11;

A116.A.114; A.117.A.11.; A.118.A.11.i; A.119.A.11.4; A.120.A.11.i; A.121.A.11j;

A122.A.114; A 123 A11.; A124.A.1%i; A125.A.114; A.126.A.11.4; A.127.A.11.i;

A.128.A.114; A.129.A.11.4; A.130.A.11.; A.131.A.11.§; A.132.A.11.; A.133.A.11.;
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A134A111,A135A111,A136A111,A137A111,A138A11 1.A139A111,
A.140.A.11; A.141.A.11.i; A.142.A.11; A.143.A.11.5; A.144.A.11; A.145.A.11.i;
A.146.A.11.; A.147.A.11.4; A148.A.11.5; A.149.A.11.4; A.150.A.11.i; A.151.A.11.4;
A.152.A.11.; A.153.A.11.i; A.154.A.11.i; A.155.A.11.i; A.156.A.11.i; A.157.A.11.5;

~A.158.A.114; A.159.A.11.4; A.160.A.11.; A.161.A.11.i; A.162.A.11.i; A.163.A.11.i;

A.164.A.11; A.165.A.11.; A.166.A.11.%; A.167.A.11.i; A.168.A.11.i; A.169.A.11.;
A.170.A.11i; A.171.A.114; A.172.A.110; A173.A.11.4; A.174.A.114; A.175.A.11.;
A176.A.11.; A.177.A.11. 1,A178A111,A179A111,A180A111,A181A111,
A.182.A.11.; A.183.A.11.i; A.184.A.11.§; A.185.A.11.i; A.186.A.11.i; A.187.A.11.i;
A.188.A.11.; A.189.A.1L.i; A.190.A.11i; A.191.A.11.i; A.192.A.11.4; A.193.A.11.5;
A.194.A.11; A.195.A.11.i; A.196.A.11.0; A.197.A.11.i; A.198.A.11.i; A.199.A.11.;
A.200.A.11.i; A.201.A.11.i; A.202.A.11.i; A.203.A.11.i; A204.A.114; A.205.A.11.i;
A.206.A.11.; A.207.A.11.i; A.208.A.11.i; A.209.A.11.i; A210.A.11.i; A211.A.11j;
A212.A.11.j; A213.A.11.i; A214.A.11.i; A215.A.11.i; A216.A.11.i; A.217.A.113;
A218.A.11i; A219.A.11.i; A.220.A.11.i; A.221.A.11.i; A.222. A.11.i; A.223.A.11.j;
A224 A11i; A225.A.11.4; A226.A.110; A.227.A.11.i; A228.A.11.i; A.229.A.11.4;

- A230.A.11i; A231.A.114; A232.A.11.4; A.233.A.11.i; A234.A.11.4; A235.A.11;

A.236.A.11.i; A.237.A.11.i; A.238.A.11.i; A239.A.11.i; A240.A.11.i; A.241.A.11.i;
A242 A 114; A243.A.11.0; A244. A 11; A.245.A.11.i; A.246.A.11.i; A247.A.11.i;
A248.A:114; A249.A.111; A250.A.11i; A251.A.11.i; A.252.A.11.i; A.253.A.11.i;
A254.A.11; A.255.A.11.; A.256.A.11.i; A.257.A.11.i; A.258.A.11.i; A.259.A.11.j;
A260.A.11.; A.261.A.11.i; A.262.A.11.i; A.263.A.11.i; A.264.A.11.i; A.265.A.11.i;
A.266.A.11.4; A.267.A.11i; A.268.A.11.i; A.269.A.11.i; A.270.A.11.i; A.271.A.11;
A272 A11i; A273.A.11i; A274.A.11.i; A.275.A.11.i; A.276.A.11.i; A.277.A.11.j;
A278.A.11.%; A.279.A.11.i; A.280.A.11.i; A.281.A:11.i; A.282.A.11.i; A.283.A.11.j;
A.284.A.11.i; A.285.A.11.i; A.286.A.11.i; A.287.A.11.i; A.288.A.11.i; A.289.A.11.i;
A290.A.11i; A.291.A.114; A.292.A.11; A.293.A.11.i; A294.A.11.i; A.295.A.11.i;
A296.A.11.i; A.297.A.11.i; A.298.A.11.i; A.299.A.11.i; A.300.A.11.i; A.301.A.11.i;
A.302.A.11.i; A.303.A.11.i; A.304.A.11.i; A.305.A.11.i; A.306.A.11.i; A.307.A.11.i;
AJ308.A.11.i; A.309.A.11.i; A310.A.11i; A311.A.11.4; A312.A.11.; A313.A.11.4;
A314.A.11i; A315.A.11i; A316.A.111; A.317.A.1Li; A318.A.11.i; A319.A.11;
A.320.A.11.; A321.A.11.0; A.323.A.11.i; A.324.A.11.i; A.325.A.11.i; A.326.A.11.j;
A327.A.11.4; A328.A.11.i; A.329.A.11.; A.330.A.11.i; A.331.A.11.4; A.332.A.11.5;
A.333.A.11.; A.334.A.11.i; A.335.A.11.i; A.336.A.11.i; A.337.A.11.i; A.338.A.1L.5;
A.339.A.11i; A340.A.11.i; A.341.A.11.i; A.342.A.11:5; A.343.A.11.4; A344.A11.5;
A345.A.11.i; A.346.A.11.i; A.347.A.11.i; A.348.A.11.i; A.349.A.11.i; A.350.A.11.;
AJ351.A.11i; A.352.A.11.i; A.353.A.11.i; A.354.A.11.i; A.355.A.11.i; A.356.A.11.;
A.357.A.11.i; A.358.A.11.i; A.359.A.11.i; A.360.A.11.i; A.361.A.11.i; A.362.A.1Li;
A.363.A.11.i; A.364.A.11.i; A.365.A.11.i; A.366.A.11.i; A.367.A.11.i; A.368.A.11.i;
A.369.A.11.0; A.370.A.11.i; A.371.A.11i; A.372.A.11.i; A:373.A.11.i; A374.A.115;
A.375.A.11.; A.376.A.11.i; A377.A.11.; A.378.A.11.i; A.379.A.11.i; A380.A.11.j;

.A381A111,A382A111,A383A111,A.384A111,A385A111,A386A11 i;

A.387.A.11.i; A.388.A.11.i; A.389.A.11.i; A.390.A.11.i; A.391.A114; A392.A.11;
A.393.A.11.i; A.394.A.11.i; A.395.A.11.i; A.396.A.11.i; A.397.A.11.i; A.398.A.11.i;
A.399.A.11.i; A400.A.11.i; A401.A.11. i; A402.A.11:; A403.A.11.i; A404.A.11.5;
A.405.A.11.i; A406.A.11.i; A407.A.11.i; A 408.A.11.i; A:409.A.11i; A410.A.11.5;
A411.A11.; A412.A.11.i; A413.A.11; A414.A.11i; A415.A.11i; A416.A.1Li;
A417.A.11.i; A418.A.11.i; A419.A.11.i; A420.A.11.i; A421.A.11.i; A422. A.11.i;
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A423.A.11.i; A424.A11.i; A425.A.11.i; A426.A.11.i; A427.A.11.i; A428.A.111;
A429.A.114; A430.A.11.i; A431.A.11.i; A432.A.11.i; A433.A.11.i; A434.A11.;
A435.A.11i; A436.A.11.i; A437.A.11.i; A438.A.11.i; A439.A.11.i; A.440.A.11.j;
A441.A11.i; A442.A.11.i; A443.A.11.; A444.A11.i; A445.A.11.i; A446.A.11.i;
A447.A114; A448.A.11.i; A449.A.11.i; A450.A.11.i; A451.A.11.i; A452.A.11.;
A453.A.11.i; A454.A.11.i; A455.A.11.i; A456.A.11.i; A457.A.11.i; A458.A.11.i;
A459.A.11.i; A460.A.11.i; A.461.A.11.i; A462.A.11.i; A463.A.11.i; A464.A.11.i;
A.465.A.11.; A.466.A.11.i; A467.A.11.i; A.468.A.11.i; A.469.A.11.i; A.470.A.11.i;
A471.A11.i; A472.A.11.i; A473.A.11.i; A474.A.11.i; A475.A.11.i; A476.A.11.i;
A477.A.11i; A478.A.11.i; A479.A.11.i; A480.A.11.i; A481.A.11.i; A482.A.11.i;
A483.A.11.i; A484.A.11.i; A485.A.11.i; A.486.A.11.i; A487.A.11.i; A488.A.11.i;

A489.A.114; A490.A.11.i; A491.A.11.i; A492.A.11.i; A493.A.11.i; A494.A.11.j;

AA495.A.11.i; A496.A.11.i; A497.A.11.i; A498.A.11.i; A.499.A.11.i; A.500.A.11.i;
A501.A.11.; A.502.A.11.i; A.503.A.11.i; A.504.A.11.i; A.505.A.11.i; A.506.A.11.i;
A.507.A.11.i; A.508.A.11.i; A.509.A.11.i; A.510.A.11.i; A.511.A.11.i; A.512.A.11.;
AS512.A.11.4; A513.A.11.; A514.A.11.i; A.515.A.11.5; A.516.A.11.i; A.517.A.11.j;
AS518.A.11.4; A519.A.11.i; A.520.A.11.i; A.521.A.11.i; A.522.A.11.i; A.523.A.11.j;
A524.A.11.; A525.A.11.i; A.526.A.11.i; A.527.A.11.i; A.528.A.11.i; A.529.A.11.;;
A530.A.11.4; A531.A.11.4; A.532.A.11.i; A.533.A.11.5; A.534.A.11.i; A535.A.11.i;
AS536.A.11.i; A.537.A.11.; A.538.A.11.i; A.539.A.11.i; A.540.A.11.i; A.541.A.11.i;
AS542 A11j; A543.A.11.; A544.A.11.i; A545.A.11.i; A.546.A.11.i; A.547.A.11.j;
A548.A.11.i; A.549.A.11.i; A.550.A.11.i; A.551.A.11.i; A.552.A.11.i; A.553.A.11.i;
A554.A.114; A555.A.11.4; A.556.A.11.i; A.557.A.11.i; A.558.A.11.i; A.559.A.11.j;
A560.A.11.i; A.561.A.11.i; A.562.A.11.i; A.563.A.11.i; A.564.A.11.i; A.565.A.11.j;
A566.A.11.i; A.567.A.11.i; A.568.A.11.i; A.569.A.11.i; A.570.A.11.i; A.571.A.11;
A572.A.114; A573.A.11.i; A.574.A.11.i; A.575.A.11.i; A576.A.11; A577.A.11.i;
A578.A.11i; A.579.A.11.i; A.580.A.11.i; A.581.A.11.i; A.582.A.11.i; A.583.A.11.j;
AS5B4.A.11.; A585.A.11.i; A.586.A.11.i; A.587.A.11.i; A.588.A.11.i; A.589.A.11.;

- A590.A.114; A.591.A.11.; A.592.A.11.i; A.593.A.11.i; A.594.A.11.i; A.595.A.11.i;

A596.A.11.; A597.A.11.i; A.598.A.11.i; A.599.A.11.i; A.600.A.11.i; A.601.A.11.i;
A602.A.11.4; A603.A.11.i; A.604.A.11.i; A.605.A.11.i; A.606.A.11.i; A.607.A.11.i;
A.608.A.11.; A.609.A.11.i; A.610.A.11.5; A.611.A.11.i; A612.A.111; A613.A.11.};
A.614.A.11i; A.615.A.11.i; A.616.A.11.i; A.617.A.11.i; A.618.A.11.i; A.619.A.11.;
A.620.A.11.; A.621.A.11.i; A.622.A.11.; A.623.A.11.i; A.624.A.11.i; A.625.A.11.;
A626.A.11.; A.627.A.11.i; A.628.A.11.i; A.629.A.11.i; A.630.A.11.i; A.631.A.11.j;
A.632.A.11i; A633.A.11.i; A634.A.11.i; A.635.A.11.1; A.636.A.11.i; A.637.A.11.};
A.638.A.11.j; A.639.A.11.i; A.640.A.11.i; A.641.A.11; A.642.A.11.; A.643.A.11.i;
A.644.A.11.i; A.645.A.11.i; A.646.A.11.i; A.647.A.11.i; A.648.A.11.i; A.649.A.11.§;
A650.A.11.i; A.651.A.11.i; A.652.A.11.i; A.653.A.11.i; A.654.A.11.i; A.655.A.11.i;
A.656.A.11.i; A.657.A.11.i; A.658B.A.11.i; A.659.A.11.i; A.660.A.11.i; A2.B.4j;
A3.B4.i; A4.B4i; AS5BA4.i; A.6.B4.i; A7.B.4.i; A9.B4.i; A10.B4.i; A.15.B4.;
A.100.B.4.i; A.101.B4.i; A.102.B4.i; A.103.BA4.i; A.104.B4.i; A.105.B4.;
A.106.B4.4; A.107.B4.i; A.108.B4.i; A.109.B4.i; A.110.B4.i; A.111.B4.i;
A.112.B4.; A.113.B4.; A.114.B4.i; A.115.B4.i; A.116.B4.i; A.117.B4.j;
A118.B4.; A.119.B4.i; A.120.B4.i; A.121.B4.i; A.122.B4.i; A.123.B4.i;
A124B4.i; A.125.B.4.i; A.126.B.4.i; A.127.B4.i; A.128.B4.i; A.129.BA4.i;
A.130.B4.i; A.131.B.4.i; A.132.B4.i; A.133.B4.i; A.134.B4.i; A.135.B4.i;
A.136.B4.i; A.137.B4.; A.138.B4.i; A.139.B4.i; A.140.B4.i; A.141.BA4.i;
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A14ZB41,A143341,A144341,A145841,A146B41,A147B41,
A.148.B4j; A 149.B4.i; A.150.B4.i; A.151.B4.i; A.152.B.4.i; A.153.BA4.i;
A.154.B4.; A.155.B4.i; A.156.B.4.i; A.157.B4.i; A.158.B4.i; A.159.B4.i;
A.160.BA4.i; A.161.B4.i; A.162.B.4.i; A.163.BA4.i; A.164.B4.i; A.165.BA4.i;
A166B41,A167B41,A168341,A169B41,A17OB41,A17IB41; '
A.172B4.; A.173.B4.; A.174 B4.i; A.175B4.i; A:176.B4.i; A.177.BA4.i;
A.178B4.i; A.179.B4.i; A.180.B.4.i; A.181.B4.i; A.182.B4.i; A.183.BA4.i;
A.184B4.; A.185B.4.i; A.186.B.4.i; A.187.B4.i; A.188.B4.i; A.189.B4.j;
A.190.B4.i; A.191.B4.i; A.192B4.i; A.193.B4.i; A.194.B4.i; A.195B4.i;

A196.B4.i; A.197.B4.i; A.198.B.4.i; A.199.B4.i; A 200.B4.i; A.201.B4.i;

A.202.B4.i; A.203.B4.i; A.204.B4.i; A.205.B.4.i; A.206.B.4.i; A.207.B.4.i;
A208.B.4.i; A.209.B.4.i; A.210.B.4.i; A.211.B4.i; A212.B4.j; A.213.B4.;
A214.B4.i; A215B.4.j; A.216.BA4.i; A.217.B4.i; A218.B4.i; A219.B4.;
A.220.BA4.i; A.221.B4.i; A.222.B.4.i; A.223.B4.i; A224.B4.i; A.225BA.i;
A.226.B4.; A.227.B4.i; A.228.B.4.i; A.229.BA4.i; A.230.B4.i; A.231.B4.i;
A.232B4.i; A233B4.i; A234.B4.i; A235.B4.; A236.B4.i; A.237.B4.;
A.238.BA4.i; A239.B4.i; A.240.B.4.i; A.241.BA.i; A242 B4.i; A.243.B4;
A244.B4.i; A245B.4.i; A246.B4.i; A247B4.i; A248.B4.i; A249B4;
A.250.B4.i; A.251.B4.i; A.252.B4.i; A.253.B4.i; A.254.B4.i; A.255.B4.;
A.256.B.4.i; A.257.B4.i; A.258B4.i; A.259.B4.i; A.260.B4.i; A.261.B4.j;

- A262.B4.i; A.263.B4.i; A264B.4.i; A.265.B4.i; A.266.B4.i; A.267.B4.j;

A268B4i; A.269.B4.i; A.270.B4.i; A.271.BA.i; A272.B4.i; A273BAj;
A274B4.i; A275B.4.; A.276.BA4.i; A.277.BA.i; A278.B4.i; A.279.BA4.i;
A.280.B4.; A.281.B4.i; A.282.B4.i; A.283.B4.i; A.284.B4.i; A.285.B4.i;
A.286.B4.; A.287.B4.i; A.288.B.4i; A.289.B4.i; A.290.B4.i; A.291.BA4.i;
A.292.B4.i; A293.B4.i; A.294.B4.i; A.295.B4.i; A.296.BA4.i; A297.B4j;
A.298.B4.i; A299.B4.i; A.300.B4.i; A.301.B4.i; A.302.B.4.i; A.303.B4.i;
A.304.B.4.; A.305.B.4.i; A.306.B.4.i; A.307.BA4.i; A.308.B4.i; A.309.B4.;
A310.B4.i; A311.B4.i; A.312.B.4.i; A313.B4.i; A314.B4.i; A.315.B4.i;

- A316.B4.; A317.B4.i; A318.B.4.i; A.319.B4.i; A320.B4.i; A.321.B4.i;

A323B4.; A324.B4.i; A325.B.4.i; A.326.B.4.i; A327.B4.i; A328.B4.i;

A329.B4.i; A330.B4.i; A.331.B.4.i; A.332.B.4.; A.333.B4.i; A334B4.i;

A335.B4.i; A336.B.4.i; A.337.B.4.i; A.338.B.4.i; A.339.B4.i; A.340.B4.i; -
A341.B4.; A342.B4.i; A.343.B4.i; A344.B4.i; A345.B4.i; A346.B4.;

A.347.B44; A348.B4.i; A349.B.4.i; A.350.B4.; A.351.B4.i; A352.B4.i;

A.353.B4.i; A.354.B4.i; A.355.B4.i; A.356.B4.i; A.357.B4.i; A.358.B4.i;

A.359.B4.i; A360.B4.i; A361.B.4.i; A.362.B4.i; A.363.B4.i; A364.B4.i;
A.365.B.4.; A366.B.4.i; A.367.B4.i; A.368BA4.i; A.369.B4.i; A370.B4.i; -
A371.B4i; A372.B4.i; A.373.BA4.i; A374.B4.i; A375.B4.i; A376.BA.i;
A377.B4.i; A378.B4.i; A.379.B4.i; A.380.B4.i; A.381.B4.i; A.382.B4i; -
A.383.B.A4.; A.384.B.4.j; A.385.B.4.i; A.386.B.4.i; A.387.B.4.i; A.388.B4.i;
A.389.B4.; A390.B4.i; A.391.B4.i; A.392.B4.i; A.393.BA4.i; A.394.B4.i;
A.395.B.4.i; A.396.B.4.i; A.397.B4.i; A.398.B4.i; A.399.B4.i; A400.B4.;
A401.B4.i; A402.B4.i; A403.B4.i; A404.B4.i; A.405.B.4.i; A.406.B4.i;
A407.B4.i; A408.B4.i; A409.B4.i; A410.B4.i; A.411.B4.i; A412.B4.;
A413.B4.; A414B4.i; A415.B4.i; A416.B4.i; A417.B4.i; A418.B4.;
A.419.B4.i; A420.B4.i; A421.B4.i; A422B4.i; A423.B4.i; A424BA4;
A425B4.i; A426.B4.i; A427.B4.i; A428.B4.i; A429.B4.i; A430.B4.i;
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A431.B4j; A432.B4.; A433.B.4.i; A434.B4.i; A435.B4.i; A436.B4.i;
A437.B4.; A438.B4.i; A439.B.4.i; A440.B4.i; A441.B4.i; A442B4.i;
A443.BAi; A444.BA4.i; A445.B4.i; A446BA4.i; A447.B4.i; A448.B4j;
A449.B4.; A450.B.4.i; A.451.B4.i; A452.B4.i; A453.B4.i; A454.B4.i;
A455.B4.i; A456.B4.i; A457.B4.i; A458.B4.i; A459.B4.i; A460.B4.i;
A461.BA4.i; A462.B.4.i; A463.B4i; A464.B4.i; A465.B4.i; A466.BA.i;
A467B.A4.i; A468.B4.i; A469.B4.i; A470.BA4.i; A471.B4.i; A472.B4.i;
AA473.B4.i; A474.B4.i; A475.B4.i; A476.B.4.i; A477.BA.i; A478.B4;
A479.B4.i; A480.B4.i; A481.B4.i; A.482.B4.i; A.483.BA4.i; A.484.BA4.i;
A485.B4.i; A486.B4.i; A487.B.4.i; A.488.B.A4.i; A.489.BA.i; A490.B4.i;
A491.BA4.i; A492.B4.i; A493.B4.i; A494.B.4.i; A495.B.4.i; A.496.B4.i;
A497 BA.i; A498.BA4.i; A499.B4.i; A.500.B.4.i; A.501.B4.i; A.502.B4.;

'A.503.B.4.i; A.504.BA4.i; A.505.B.4.i; A.506.B.4.i; A.507.B.4.i; A.508.B4.i;

A.509.B.4.i; A.510.B4.i; A.511.B4.i; A.512.B4.i; A.512.B4.i; A.513.B4.;
A514.B4.i; A515.B4.; A516.B4.i; A517.B4.i; A.518.B4.i; A.519.B4.i;
A.520.B4.i; A.521.B.4.i; A.522.B4.i; A.523.B4.i; A524.B4.i; A.525.B4.i;
A.526.B.4.i; A.527.B.4.i; A.528.B.4.i; A.529.B4.i; A.530.B4.i; A.531.B4.i;

" A532.B4.i; A.533.B.4.i; A534.B4.i; A.535B4.i; A.536.B.4.i; A537.B4.i;

A.538.B.4.i; A.539.B4.i; A.540.B4.i; A541.B4.i; A542.B4.i; AS543.B4.i;
A544BA4.; A545.B.4.i; A.546.B4.i; A547.B4.i; A548.B4.i; A.549.B4.i;
A.550.B4.i; A551.B.4.i; A.552.B4.i; A.553.B4.i; A.554.B.4.i; A.555.B4.i;
A.556.B.4.i; A.557.B4.i; A.558.B4.i; A.559.B.4.i; A.560.B.4.i; A.561.B4.i;
A562.B.4.i; A.563.B4.i; A.564.BA.i; A.565.B4.i; A.566.B.4.i; A.567.B.4.i;
A.568.B.4.i; A.569.B.4.i; A.570.B4.i; A.571.B4.i; A572.B4.i; A.573.B4.i;
A574.B.4.i; A575.B4.i; A576.B.4.i; A577.BA.i; A578.BA.i; A.579.B4.;
A.580.B.4.i; A.581.B4.i; A.582.B4.i; A583.B4.i; A.584.B4.i; A.585.B4.i;
A.586.B.4.i; A.587.B.4.i; A.588.B.4.i; A.589.B4.i; A.590.B4.i; A.591.B4.i;
A592.B4.i; A.593.B.4.i; A.594.B4.i; A.595.B4.; A.596.B4.i; A.597.B4.i;

- A.598.B4.i; A.599.B.4.i; A.600.B.4.i; A.601.BA4.i; A.602.B4.i; A.603.B4.i;

A.604.B4.i; A.605.B.4.i; A.606.B.4.i; A.607.B4.i; A.608.B4.i; A.609.B4.i;
A.610.B.4.i; A.611.B4.i; A.612.B4.i; A.613.B4.i; A614.B4.i; A615B4j;
A.616.B.4.i; A.617.B.4.i; A.618.B4.i; A.619.B4.i; A.620.B.4.i; A.621.B4.j;
A622.B4.i; A623.B4.i; A.624B4.i; A.625.B4.i; A.626.B4.i; A.627.B4.j;
A628.B.4.i; A.629.B4.i; A.630.B4.i; A.631.BA4.i; A.632.B4.i; A.633.B4.j;
A634B4.i; A635B4.i; A.636.B4.i; A.637.B4.i; A.638.B4.i; A.639.BA4.i;
A.640.B.4.i; A.641.B4.i; A.642B4.i; A.643.B4.i; A.644.BA4.i; A.645.B4.i;
A.646.BA4.i; A.647.B4.i; A.648B4.i; A.649.B.4.i; A.650.B4.i; A.651.B4.j;
A.652.B4i; A653B4.i; A.654.BA4.i; A.655.BA4.i; A.656.B.4.i; A.657.BA4.i;

- A658.B4.i; A.659.B4.i; A.660.B4.i; A.2.B.11.i; A.3.B.11.i; A4.B.11.i; A5.B.11.i;

A6B.11.i; A7B.11i; A9.B.11.i; A.10.B.11.i; A.15.B.11.i; A.100.B.11.i;
A101.B.11.i; A.102.B.11.i; A.103.B.11.i; A.104.B.11.i; A.105.B.11.i; A.106.B.11.i;
A.107.B.11.i; A.108.B.11.i; A.109.B.11.i; A.110.B.11.i; A.111.B.11.i; A.112.B.11.j;

'A113.B.11.i; A.114.B.11.i; A.115.B.11.i; A.116.B.11.i; A.117.B.11.i; A.118 B.11.j;

A.119.B.11.i; A.120.B.11.i; A.121.B.11.i; A.122B.11.i; A.123.B.11.i; A.124.B.11.i;
A125B.11.i; A.126.B.11.i; A.127.B.11,; A.128.B.11.i; A.129.B.11.i; A.130.B.11.i;
A.131.B.114; A.132.B.11.i; A.133.B.11.i; A.134.B.11.i; A.135.B.11.j; A.136.B.11.i;
A137B.11.i; A.138.B.11.i; A.139.B.11.i; A.140.B.11.i; A.141.B.11.i; A.142.B.11.j;
A.143.B.11.j; A.144.B.11.j; A.145.B.11.i; A.146.B.11.i; A.147.B.11.i; A.148.B.11.i;
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A1498111,A1508111,A1513111,A152.B‘11 x,A153Blll,A154311 i;
A.155.B.11.i; A.156.B.11.i; A.157.B.11.i; A.158.B. 11i; A.159.B.11.i; A.160.B.11.j;
A.161.B.11. l,A162311.1,A163B111,A1643111,A1653111,A166B111,
A1673111,A1683111,A1693111,A1708111,A1713111.A172B111,
A.173B.11.i; A.174.B.11.i; A.175.B.11.i; A.176.B.11.i; A.177.B,11.i; A.178.B.11.i;
A1793111,AlSOBlll,A1818111,A1823111,A1833111,A1848111,
A.185.B.11.i; A.186.B.11.i; A.187.B.11.i; A.188.B.11.i; A.189.B.11.i; A.190.B.11;
A.191.B.11. 1,A1923111,A193311|,A1943111,A19SBll 4; A.196.B.11.j;
A.197.B.11.i; A.198.B.11.i; A.199.B.11.i; A.200.B.11.i; A.201.B.11.i; A.202.B.11.i;
A.203.B.11.i; A.204.B.11.i; A.205.B.11.i; A.206.B.11.i; A.207.B. 113; A208B.11.i;
A.209.B.11 1,A210811.1,A211311 i; A.2123111,A213311 i; A214.B.11.;;
A215B.11.i; A216;B.11.i; A.217.B.11.i; A.218.B.11.j; A.219.B.11.i; A.220.B.11.i;
A221B.11.i; A.222.B.11.i; A.223.B.11.i; A.224.B.11 1,A2258111, A226.B.11.i;
A 227.B.11.; A.228.B.11.i; A.229.B.11.i; A.230.B.11.i; A.231.B.11.i; A.232.B.11.i;
A.233.B.11.j; A.234.B.11.i; A.235.B.11.i; A.236.B.11. 1,A237Bl‘11, A238.B.11.;
A.239.B.11.i; A.240.B.11.i; A.241.B.11.i; A.242.B.11.i; A.243.B.11.i; A.244.B.11.i;
A.245B.11.i; A.246.B.11.i; A.247.B.11.i; A.248.B.11.i; A.249.B.11.i; A.250.B.11.i;
A251.B.11.i; A.252.B.11.i; A.253.B.11.i; A.254.B.11.i; A.255.B.11.i; A.256.B.11.i;
A257B111,A2581311.1,A2598111,A2603111,A.2613111,A2628111,
A.263.B.11.i; A.264.B.11.i; A.265.B.11.i; A.266.B.11.i; A.267.B.11.i; A.268.B.11.i;
A.269.B.11.i; A.270.B.11.i; A271.B.11.i; A.272.B.11.i; A.273.B.11.i; A.274.B.11.j;
A275B.11.i; A276.B.11.i; A.277.B.11. x,A278311 i; A.279.B.11.i: A.280.B.11.i;
A.281.B.11.i; A.282.B.11 1,A283|311 i; A284B.11. i; A.285.B.11.i; A.286.B.11.i;
A.287.B.11.i; A.288.B.11.i; A.289.B.11.i; A.290.B.11.i; A.291.B.11. i A292.B.11.;
A293.B.11.i; A.294.B.11.i; A.295.B.11.i; A.296.B.11.i; A.297.B.11.i; A.298.B.11.i;
A.299.B.11.i; A.300.B.11.i; A.301.B.11.i; A.302.B.11 4; A.303.B.114; A.304.B.11.j;
A.305.B.11.i; A.306.B.11.i; A.307.B.11.i; A.308.B.11.i; A.309.B.11.i; A.310.B.11.j;
A.311.B.11.i; A.312.B.11.j; A.313.B.11. 1,A3143111,A315B11 i; A.316.B.11.;
A317.B.11.i; A.318.B.11.i; A319.B.11.i; A.320.B.11.i; A.321.B.11.i; A.323B.11.i;
A.3243111,A3258111,A326811.1,A327Bll Ji; A328B.11.i; A.329.B.11.;
A330.B.11.i; A.331.B.11.i; A.332.B.11.i; A.333.B.11.i; A.334.B.11.i; A.335.B.11.i;
AJ336.B.11.i; A.337.B.11.i; A.338.B.11.i; A.339.B.11.i; A.340.B:11. i; A.341.B.11.;
A.342.B.11.i; A.343.B.11.i; A.344.B.11.i; A.345.B.11.i; A.346.B.11.i; A.347.B.11.j;
A348.B.11.i; A.349.B.11 4; A350.B.11.; A.351.B.11.i; A.352.B.11.i; A.353.B.11.i;
A.354.B.11.i; A.355.B.11.i; A.356.B.11.i; A.357.B.11.i; A.358.B.11. i; A.359.B.11.i;
A.360.B.11.i; A.361.B.11.i; A.362.B.11.i; A.363.B.11. i; A.364.B.11.i; A.365.B.11.i;
A366.B.11 1,A367Blln,A3683111,A3693111,A370811 1,A371311 g;
A.372.B.11.i; A.373.B.11.i; A.374.B.11.i; A.375.B.11.i; A.376.B.11.i; A.377.B.11.;
A3788111,A379811.1,A3803111,A3813111,A3823111,A3833111,

- A.384.B.11.i; A.385.B.11.i; A.386.B.11.i; A.387.B.11.i; A.388.B.11.i; A.389.B.11.i;

A.390.B.11.i; A.391.B.11.i; A.392.B.114; A.393.B.11.i; A.394.B.11.i; A.395B.11.i;
A.396.B.11.i; A.397.B.11 i; A.398.B.11.; A.399.B.11.i; A.400.B.11.i; A401.B.11.j;
A402.B.11.i; A403.B.11.i; A404.B.11.i; A.405.B.11.i; A.406.B.11.i; A.407.B.11.i;
A.408.B.11.;; A.409.B.11.i; A.410.B.11.i; A:411.B.11.i; A412B.11.i; A.413.B.11. €
A.414B.11i; A415B.11i; A416B.11i; A417.B.11.i; A418B.11.i; A419.B.11.;
A.420.B.11;i; A.421.B.11.i; A422.B.11.i; A.423.B.11.i; A.424.B.1Li; A.425.B.11.;
A426.B.11.; A.427.B:11.i; A428.B.11.i; A.429.B.11.i; A.430.B.11.i; A431.B.11.§;
A4323111,A433311 i; A434B.114; A435.B.11.; A436.B.11.i; A437.B.11;
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A.438.B.11.i; A.439.B.11.i; A440.B.11.i; A441.B.11.i; A442.B.11.i; A.443.B.11.;;
A444B.11.i; A445.B.11.i; A.446.B.11.i; A447.B.11.i; A448.B.11.i; A449.B.11.;
A.450.B.11.i; A.451.B.11.i; A.452.B.11.i; A.453.B.11.i; A.454.B.11.i; A455B.11.i;
A.456.B.11.i; A.457.B.11.;; A.458.B.11.i; A.459.B.11.i; A.460.B.11.i; A.461.B.11.i;
A.462.B.11.i; A.463.B.11.i; A.464.B.11.i; A.465.B.11.i; A.466.B.11.i; A.467.B.11.i;
A468.B.11.i; A.469.B.11.i; A.470.B.11.i; A.471.B.11.i; A.472.B.11.i; A.473.B.11.j;
A474B.11.i; A475.B.11.i; A476.B.11.i; A.477.B.11.i; A.478.B.11.i; A.479.B.11.j;
A.480.B.11.i; A.481.B.11.i; A.482.B.11.i; A.483.B.11.i; A.484.B.11.i; A.485.B.11.i;
A.486.B.11.i; A.487.B.11.i; A.488.B.11.i; A.489.B.11.i; A.490.B.11.i; A.491.B.11.i;
A492B.11.i; A.493.B.11.i; A494.B.11.i; A.495.B.11.i; A.496.B.11.i; A.497.B.11.i;
A.498.B.11.i; A.499.B.11.i; A.500.B.11.i; A.501.B.11.i; A.502.B.11.i; A.503.B.11.i;
A.504.B.11.i; A.505.B.11.i; A.506.B.11.i; A.507.B.11.i; A.508.B.11.i; A.509.B.11.i;
A.510.B.11.i; A.511.B.11.i; A512.B.11.i; A.512.B.11.i; A.513B.11.i; A514.B.11.j;
AJ515.B.11.i; A.516.B.11.i; A.517.B.11.i; A.518.B.11.i; A.519.B.11.i; A.520.B.11.i;
AS521.B.11.i; A.522.B.11.i; A.523.B.11.i; A.524.B.11.i; A.525.B.11.i; A.526.B.11.;
A.527.B.11.i; A.528.B.11.i; A.529.B.11.i; A.530.B.11.i; A.531.B.11.i; A.532.B.11.i;
A.533.B.11.; A.534.B.11.i; A.535.B.11.i; A.536.B.11.i; A.537.B.11.i; A.538.B.11.;
A.539.B.11.i; A.540.B.11.i; A.541.B.11.i; A.542.B.11.i; A.543.B.11.i; A.544.B.11.j;
A.545.B.115; A.546.B.11.i; A.547.B.11.i; A.548.B.11.i; A.549.B.11.i; A.550.B.11.i;
A.551.B.11.i; A.552.B.11.i; A.553.B.11.i; A.554.B.11.i; A.555.B.11.i; A.556.B.11.i;
A.557.B.11.; A.558.B.11.i; A.559.B.11.i; A.560.B.11.i; A.561.B.11.i; A.562.B.11.i;
A.563.B.114; A.564.B.11.i; A.565.B.11.i; A.566.B.11.i; A.567.B.11.i; A.568.B.11.i;
A.569.B.11.i; A.570.B.11.i; A.571,B.11.i; A.572.B.11.i; A.573.B.11.i; A.574.B.11.i;
A.575.B.11.i; A.576.B.11.i; A.577.B.11.i; A.578.B.11.i; A.579.B.11.i; A.580.B.11.i;
A.581.B.11.i; A.582.B.11.i; A.583.B.11.i; A.584.B.11.i; A.585.B.11.i; A.586.B.11.i;
A.587B.11.i; A.588.B.11.i; A.589.B.11.i; A.590.B.11.i; A.591.B.11.i; A.592.B.11.j;
A.593.B.11.i; A.594.B.11.i; A.595.B.11.i; A.596.B.11.i; A.597.B.11.i; A.598.B.11.j;
A.599.B.11.j; A.600.B.11.i; A.601.B.11.i; A.602.B.11.i; A.603.B.11.i; A.604.B.11.;
A.605.B.11.i; A.606.B.11.i; A.607.B.11.i; A.608.B.11.i; A.609.B.11.i; A.610.B.11.i;
A.611.B.11.i; A.612.B.11.i; A.613.B.11i; A.614.B.11.i; A.615.B.11.i; A.616.B.11.i;
A.617.B.11.i; A.618.B.11.i; A.619.B.11.i; A.620.B.11.i; A.621.B.11.i i; A.622.B.11.j;
A.623.B.11.i; A.624.B.11.i; A.625.B.11; A.626.B.11.i; A.627.B.11.i; A.628.B.11.j;
A.629.B.11i; A.630.B.11.i; A.631.B.11i; A.632.B.11.i; A.633.B.11.i; A.634.B.11.;
A.635.B.11.; A.636.B.11.i; A.637.B.11.i; A.638.B.11.i; A.639.B.11.i; A.640.B.11.i;
A.641.B.11.i; A.642.B.11.i; A.643.B.11.i; A.644.B.11.i; A.645.B.11.i; A.646.B.11.i;
A.647.B.11.i; A.648.B.11.i; A.649.B.11.i; A.650.B.11.i; A.651.B.11.i; A.652.B.11.j;
A.653.B.11.i; A.654.B.11.i; A.655.B.11.i; A.656.B.11.i; A.657.B.11.i; A.658.B.11.i;
A.659.B.11.i; A.660.B.11.i; A.2.C4.i; A3.C4.i; A4.C4.i; A5.C4i; A6.C4i;
A7.CA4i; A9.C4i; A10.C44; A15.C44; A.100.C4.4; A.101.C4.i; A.102.C4.i;
A103.C4.i; A.104.C4.i; A.105.C4.; A.106.C.4.i; A.107.C4.i; A.108.C4.i;
A109.C4.4; A.110.C4.0; A.111.C4.i; A112.C44; A.113.C4.i; A.114.C4;
A.115.C4; A.116.C4.4; A.117.C4.i; A.118.C4.i; A.119.C4.; A120.C4;
A121.C4i; A122.C4.; A.123.C4.; A.124.C44; A125.C4.0; A.126.C4.;
A127.C4.4; A128.C4; A.129.C4.; A.130.C4.i; A131.C4.; A.132.C4;
A133.C4.; A.134.C4.i; A135.C4.0; A.136.C4.; A.137.C4.i; A.138.CA4i;
A139.C4i; A.140.C4.i; A.141.C4.; A.142.C4.i; A.143.C4.; A 144.C4i;
A.145.C44; A146.C4.i; A.147.C4.i; A148.C4.i; A149.C4.i; A.150.CA4.;
A151.C4.; A152.C4.; A153.C4.; A.154.C4.i; A.155.C4.; A.156.C4.;
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A.157.C.4i; A158.C4.; A.159.C.44; A160.C.4.; A.161 C4i; A162.C4.;
A.163.C4.i; A.164.C4.i; A.165.C.4.i; A.166.C.4.i; A.167.C.4.i; A.168.C 4.i;

- A169.C4.; A.170.C4.; A.171.C4.i; A172.C4.; A173.C4.0; A.174.C4i;

A.175.C4.0; A176.C4.i; A.177.C4.0; A178.C4.i; A179.C4.i; A.180.C4j;

- A181.C4i; A.182.C4.i; A.183.C4i; A.184.C4.i; A185.C.4.; A.186.C4.i;

A.187.C4i; A188.C.41; A189.C.45; A190.C4i; A191.C4i; A 192C 4 i
A193.C4i; A194.C4i; A.195.C4.; A196.C4i; A.197.C44; A198.C.4i;
A.199.C4.; A200.C4.; A.201,C.44; A202.C4.4; A203.C.45; A204.C.A.i;

A205.C4.4; A206.C4.0; A.207.C4i; A208.C4i; A209.C4i; A210.C4.;

A211.C4.1; A212.C4i; A213.C4.0; A214.C44; A215C4i; A216.CAii:
A217.C4.i; A218.C4i; A219.C4J; A220.C4id; A221.C4.i; A222.C4;
A223.C4.i; A224.C4i; A225.CA4.45; A226.C4i; A227C4i; A228.C4.;
A229.C4.4; A230.C4.0; A231.C4.i; A232.C4.i; A233.C.4.i; A234.C4i;
A235.C4.; A236.C.4.i; A.237.C4.i; A.238.C.4.i; A.239.C.4.5; A.240.C4.i;
A241.C4.i; A242.C4.i; A243.C4.; A244.C4i; A245C4.3; A246.C4i;
A247.C4.i; A248.C4.i; A.249.C4.i; A.250.C.4.i; A251.C.4ii; A.252.C.4.i;
A.253.C4.i; A.254.C.4.i; A255.C.4.i; A.256.C.4.i; A257.C.4.i; A258.C4i; -
A259.C4.i; A260.C4i; A.261.C4i; A262.C4.i; A263.C4i; A264.C4i;
A.265.C.4.i; A.266.C4.i; A267.C4.4; A.268.C.4.i; A.269.C.4.i; A.270.C4.i;
A271.C415; A272.CA4i; A273.C4.5; A274.C4i; A275.C4.; A276.CAi;
A277.C4.i; A278.C414; A279.C44; A280.C4.4; A.281.C.4.i; A.282.CA.i;
A283.C4.; A2B4.C4.i; A.285.C4.i; A.286.C.4.i; A.287.C.4.i; A.288.CA.i;
A.289.C.4.i; A290.C4.; A291.CA44; A292.C4.i; A293.C4.i; A.294.C4.;
A.295.C4.i; A.296.C.4.0; A.297.C4.; A.298.C.4.4; A299.C 4.i; A.300.C.4.;
A301.C4.1; A302.C4.i; A.303.CA.; A304.C4.i; A305.C4.0; A.306.CA4.i;
A307.C4.i; A308.C4.i; A.309.C4i; A310.C4.5; A311.CAi; A312.CA4i;
A313.C4.; A.314.C4.; A315.C4; A316.C.44; A317.C4i; A318.C4i;
A319.C4.; A320.C4.i; A321.C4; A323.C44; A324.C4; A325.C4i;

A.326.C.4.4; A327.C4.i; A328.C4; A329.C.44; A330.C44; A331.C4d;
A.332.C.4i; A333.C4.i; A334.C4.; A335.C4.; A336.C4.i; A337.CAli;
A338.C4.i; A339.C4i; A.340.C4i; A341.C4.5; A342.C4i; A343.C4j;
A344.C4; A345.C4.i; A346.C44; A347.C4.i; A348.C44; AM9.C4i;
A350.C.4.; A.351.C4.i; A.352.C.4i; A353.C.40; A354.C.4i; A355.C.4i;

A356.C4.i; A357.C4.i; A358.C4.; A359.C4.; A360.C44; A361.C4.J;
A362.C4.i; A363.C4.1; A364.C4i; A365.C.4.i; A366.C4i; A367.CAi;
A.368.C.4i; A.369.C4.i; A.370.C4.i; A371.C4i; A372.C4i; A373.CAi;
A374.C4i; A375.C44; A376.C4i; A377.C44; A378.C4i; A379.C4i;
A380.C4.i; A.381.C.4.5; A.382.C.44; A383.C4.4; A384.C4i; A385.C4i;
A.386.C.4.; A.387.CAi; A.388.C.4; A389.C.4.; A.390.C4.i; A.391.C4i;
A392.C4.; A.393.C4.i; A394.C4i; A395.C44; A396.C4; A397.CA;
A398.C4.5; A.399.C.4i0; A400.C4.5; A401.C.45; A402.C4.; A403.CA;
A404.C4j; A405.C4.; A406.C4.0; A407.C4i; A408.C4I5; A409.C4i;
A410.C4.i; A411.C4i; A412.C4i; A413.C4.; A414.C44; A415CA4.5;

A416.C4i; A417.C4i; A418.C4.i; A419.C4i; A420.C4i; A421.CA;
Ad2.C4i; Ad23.C44; Ad24.C45; A425C45; A426.C40; A427CAi;
A428.C4.i; A429.C4i; A430.C4.i; A431.C44; A432.C4i; A433.C4;
A434C4i; A435.C40; A436.CAi; A437.C4i; A438.C4.i; A439.C4.;
A440.C4i; Ad441.C40; A442.C4; A443.C4i; AM4.CAi; Ad45.C4;
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A446.C4.i; Ad47.C4.; A448.CA4; A449.C4.0; A450.C4.i; A451.C4.i;
A.452.C4.; A453.C4.i; A454.C4.i; A455.C4.i; A.456.C4.i; A457.C4.;

A.458.C.4.1; A459.C.4.i; A460.C.4.i; A461.C4.i; A462.C4.i; A463.C4j;

A464.C4i; A465.C4i; A466.C4.i; A467.CA4.i; A468.C45; A469.C4J;

AA470.C44; Ad71.C4i; A472.C44; A473.C44; A474.C4i; A475.C4;

A476.C4.i; A477.C4.1; A478.C4.i; A479.C4.i; A480.C4.i; A481.C4.;
Ad82.C4i; A483.C4i; A484.C4i; A485.C4.i; A486.C4.i; A487.CA4i;
A.488.C 4.i; A489.C4.i; A490.C4.i; A491.C4.i; A492.C4.i; A493.CA4.i;
A494.C4.i; A495.C4.i; A496.C4.i; A497.C4.i; A498.C4.i; A499.C4.;
A.500.C.4.i; A.501.C4.i; A.502.C4.i; A.503.C.4.i; A.504.C.4.i; A.505.C4i;
A506.C.4.i; A.507.C.4.i; A.508.C4.i; A.509.C.4.5; A.510.C.4.i; A511.C.44;
AS512.C4.i; A512.C4.; AS513.C4.i; A514.C4.i; A515.C4.i; A516.C4.;

'A517.C4.i; A518.C4i; A519.C4.i; A520.C4.i; A521.C4i; A522.C4i;

A.523.CA4.i; A524.C4.i; A525.C4.i; A526.C4.i; A.527.C4.; A528.C4.;
A529.C4.i; A530.C4.i; A531.C4.i; AS532.C4.; A533.C4.i; A534.C4;
A.535.C4.i; A.536.C4.i; A537.C4.i; A538.C4.i; A539.C4.i; A540.C4i;
A541.C4.i; A542.C4.i; A543.C4.4; A544.C4i; A.545.C4.i; A546.C4.i;
A.547.CA.i; A.548.C4.i; AS549.C4.i; A550.C.4i; A551.C4.i; A552.C4.i;
A.553.C.4.i; A554.C4.i; A555.C4.i; A.556.C.4.i; A.557.C4.i; A.558.C4.i;
A.559.C4.i; A.560.C4.i; A561.C4.i; A562.C4.i; A563.C4i; A.564.CA4.i;
A565.C4.i; A.566.C4.i; A.567.C4.i; A.568.C.4.i; A.569.C4.i; A.570.C4.;
A571.C4.i; A572.C4i; A573.C4.i; A574.C4.i; A575.CA.i; A.576.C4.;
A577.CA4i; AS578.C4.i; A579.CAj; A580.C.4.i; A581.C4.i; A582.CA.i;
A.583.C4.i; A.584.C4.i; A.585.C4.4; A.586.C4.i; A.587.C4.i; A588.CA.i;
A.589.C4.i; A.590.C4.i; A.591.CA.i; A.592.C.4.i; A.593.C4.i; A594.C4.i;
A.595.C4.i; A.596.C.4.; A.597.C4.i; A.598.C4.i; A.599.C.4.i; A.600.C4.i;
A.601.C.4.i; A.602.C.4.i; A.603.C4.i; A.604.C4.i; A.605.C.4.i; A.606.C4.i;
A.607.C.4.i; A.608.C.4.i; A.609.C4.i; A610.C4i; A611.C4.i; A612.C4i;
A.613.C4.i; A.614.CA4.i; A.615.CA4.i; A616.C4.i; A617.C4.i; A618.CAi;
A619.C4.i; A.620.C4.i; A.621.C4i; A.622.C4i; A623.C4.i; A.624.C4.;
A.625.C4.; A.626.C4.i; A.627.C4.i; A.628.C4.i; A.629.C4.i; A.630.C4i;
A.631.C4.i; A.632.C41; A.633.C4.5; A.634.C4i; A.635.C4.i; A.636.C4.i;
A.637.C4.i; A638.C4i; A639.C4i; A640.C4.i; A641.C4J; A642.C4.i;
A643.C4i; A644.C4i; A645.C4.4; A646.C4.0; A647.C45 A648.C4i;
A.649.C4.i; A.650.C4.i; A.651.C4i; A.652.C4i; A.653.C4.i; A.654.C4;
A655.C4.i; A.656.C4.i; A.657.C4.i; A658.C4.i; A.659.C4.i; A.660.C.4.i;
A2C.114; A3.C114 A4.C11.; A.S.C_.ll.i; A6.C.114; A.7.C.11i; A9.C.11.;
A.10.C.114; A.15.C.11.i; A.100.C.11.§; A.101.C.11.; A.102.C.11.i; A.103.C.11.i;
A.104.C.11.; A.105.C.11.5; A.106.C.11.i; A.107.C.11.; A.108.C.11.i; A.109.C.1L.i;
A.110.C.11; A.111.C.11.§; A.112.C.11i; A.113.C.11i; A.114.C.11.i; A.115.C.11.i;
A.116.C.11.; A.117.C.114; A.118.C.114; A.119.C.11.i; A.120.C.11.; A.121.C.11.;
A.122.C.11i; A.123.C.11.i; A.124.C.11.i; A.125.C.11§; A.126.C.11.i; A.127.C.11.§;
A.128.C.11; A.129.C.11i; A.130.C.11i; A.131.C.114; A.132.C.11.4; A.133.C.11.5;
A134.C.114; A.135.C.114; A.136.C.11.i; A.137.C.11j; A.138.C.11.i; A.139.C.11.j;

A.140.C.11i; A.141.C.114; A.142.C.115; A.143.C.115 A.144.C11.0; A.145.C.11;

A146.C.114; A.147.C.11i; A.148.C.11.i; A.149.C.11.i; A.150.C.11.i; A.151.C.11.;
A152.C111,A153C111,A154C111.A155C111,A156C111,A157C111,
A.158.C.11.i; A.159.C.11.i; A.160.C.11.d; A.161.C.11.i; A.162.C.11.i; A.163.C.11.j;
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A.164.C11. 1,A165C111,A166C111,A167C 11. 1,A168C 11. 1,A169C11 Jg;
A.170.C.114; A171.C.11i; A.172.C.114; A.173.C.11.; A.174.C.11. i; A.175.C.11.;
A176C111,A1?7C111,A178C111,A179C111,A180C11 i; A.181.C.11.5
A182.C.114; A.183.C.11.i; A.184.C.11.i; A.185.C.11.i; A.186.C.11.i; A.187.C.11.;
A.188.C.11; A.189.C.1Li; A.190.C.1Li; A.191.C.11.i; A.192.C.11:i; A.193.C.11.5;
A.194.C.114; A.195.C.11.4; A.196.C.11.i; A.197.C.114; A.198.C.11.i; A.199.C.11.j;
A.200.C.11.i; A.201.C.11.i; A.202.C.11.i; A.203.C.11.i; A.204.C.11. i; A.205.C.11.5;
A.206.C.11.; A.207.C.11.i; A.208.C.11:; A209.C.11.i; A210.C.11.i; A.211.C.11.;
A212C.1145; A213.C114; A214C.11.4; A215.C.114; A216.C.114; A217.C.115;
A218.C.11i; A219.C.11.i; A.220.C.11.; A.221.C.11.i; A.222.C.11.i; A.223.C.11.i;
A.224C.114; A225.C.11i; A.226.C.11.i; A.227.C.11.; A.228.C.11.i; A.229.C.11.5;
A.230.C.114; A231.C.11.i; A.232.C.11.§; A.233.C.11.i; A.234.C.11.i; A.235.C.11.5;
A.236.C.11.; A.237.C.11.i; A.238.C.11.i; A.239.C.11.i; A.240.C.11.i; A.241.C.11.j;
A242.C.11i; A243.C.11i; A.244.C.11:5; A.245.C.1154; A.246.C.11.5; A247.C.11.5;
A.248.C.11.; A.249.C.11.i; A.250.C.11i; A.251.C.11.i; A:252.C.11.i; A.253.C.11.j;
A.254.C.11.i; A.255.C.11i; A.256.C.11.i; A.257.C.11.i; A.258.C.11.i; A.259.C.11.5;
A.260.C.11.; A.261.C.11i; A.262.C.11.4; A.263.C.11.i; A.264.C.11.i; A.265.C.11.i;
A.266.C.11.i; A.267.C.11.i; A.268.C.11.i; A.269.C.11.i; A.270.C.11.i; A.271.C.11.;;

- A272.C.114; A273.C.11i; A274.C.11.i; A275.C.114; A.276.C.11.i; A.277.C.11.i;

A278C11.1,A.279C111,A280C111,A281C111,A282C111,A283C111,
A.284.C.11 I,A.285C111,A.286C11 i; A.287.C.11.i; A.288.C.11 i;A.289.C.11;
A290.C.114; A291.C.11.i; A.292.C.11.; A.293.C.11.i; A.294.C.11.i; A.295.C.11;
A296.C.114; A.297.C.11.4; A.298.C.11.i; A.299.C.11.i; A.300.C.11.i; A.301.C.11.i;
A302.C.11 1,A.303C111,A304C111,A305C111.A306C11 4; A307.C.11;
A308.C.11.; A.309.C.114; A310.C.11.4; A311.C.114; A.312.C.11.; A:313.C.11.4;
A314C. 11._1, A315.C.11.i; A.316.C.11.i; A317.C.11.5; A.31_8 Cl‘l g; A319.C.11,;
A320.C.114; A321.C.114; A.323.C.11.4; A.324.C.11.i; A325.C.11.i; A326.C.11.;
A327.C.114; A.328.C.11.; A.329.C.11.; A.330.C.11.5; A.331.C.11.4; A332.C.11%; -
A333C111,A.334C11.1,A335C111 A.336.C.11.i; A.337.C.11.i; A.338.C.11.j;
A.339.C.11i; A340.C.114; A.341.C.11.4; A342.C.11.; A343.C.11.4; A344.C.11.;
A345C.114; A.346.C.11.i; A.347.C.11.4; A.348.C.11.; A.349.C.11.i; A.350.C.11.i;
A.351C111,A.352C111,A.353C11.1,A354C11 i; A.355.C.11.i; A.356.C.11.i;
A.357.C.114; A358.C.11.i; A.359.C.11.4; A.360.C.11.i; A.361.C.11.i; A.362.C.11.;
A363.C.11.i; A.364.C.11.i; A.365.C.11.j; A.366.C.11.i; A.367.C.11.3; A.36_8.C.11.i;
A.369.C.11.i; A.370.C.11.i; A.371.C.11.i; A372.C.11.i; A.373.C.11.4; A.374.C.11.j;
A375.C.11.4; A376.C.11i; A.377.C.11.i; A.378.C.11.i;°A.379.C.11.; A.380.C.11.j;
A381Clll,A.382C111,A.383C11.1,A384C111,A385C111,A386C111,
A.387.C.11.; A.388.C.11.i; A.389.C.11.i; A.390.C.11.i; A.391.C.11j; A.392.C.11j;
A393.C.11.4; A394.C.11.i; A.395.C.11 i; A396.C.11.; A397.C.114; A398.C.11.;
A399.C.11.; A400.C.11. 1,A401C11l,A.402C111,A403C11 J; A.404.C.11.;
A405.C.11.; A406.C.11.i; A407.C.11 1,A.408C111,A409C111,A410C11 i;
A411.C.11.i; A412.C.11.i; A413.C.11.5; A414.C.11, i; A415.C.11; A416.C.11;
A417C111,A418C111,A419C111,A420C111,A421Cll i; A422.C.11.;
A423.C.11i; A424.C.11.0; A425.C.11.i; A426.C.11.i; A427.C.11.i; A428.C.11.i; |
A.429.C.11.i; A430.C.11.4; A.431.C.11.i; A432.C.11.i; A.433.C.11.5; A434.C.11%;
A435.C.114; A436.C.11.i; A437.C.11.i; A438.C.11.i; A439.C.11.i; A.440.C.11.i;
A441Cll1,A442C111,A443C111,A444C111,A445C11 i; A446.C.11;-
A.447.C.11; A448.C.11.i; A449.C.11. 1,A450C11 i; A451.C.11.; A452.C.11.j;
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A453.C.11.j; A454.C.11.; A455.C.11.i; A456.C.11.i; A.457.C.11.i; A458.C.11.i;
A459.C.11.i; A460.C.11.i; A461.C.11.; A462.C.113; A463.C.11.i; A464.C.11.i;
A 465.C.11.i; A466.C.11.i; A467.C.11.i; A468.C.11.i; A469.C:11.i; A470.C.11.§;
A471.C.115; A472.C.114; A473.C.11.; A474.C.11.i; A475.C.11.i; A476.C.11.;
A477.C.11; A478.C.11.; A479.C.11.i; A.480.C.11.i; A481.C.11.5; A.482.C.11.i;
A483.C.11.; A484.C.11.i; A485.C.11.i; A.486.C.11.i; A.487.C.11.i; A488.C.11.i;
A489.C.11.j; A490.C.11.4; A491.C.11.i; A492.C.11.i; A.493.C.11.i; A.494.C.11.i;
A495.C.11.4; A496.C.11.i; A497.C.11.; A.498.C.11.i; A.499.C.11.i; A.500.C.11.};
A501.C.1L.i; A.502.C.11.i; A.503.C.11.i; A.504.C.11.i; A.505.C.11.i; A.506.C.11.i;
A507.C.11.i; A.508.C.11.i; A.509.C.11.i; A.510.C.11.j; A.511.C.11.4; A512.C.11.;
A512.C.11.; A513.C.11.i; A514.C.11.i; A.515.C.11.i; A.516.C.11.3; A.517.C.11.5;
A518.C.11.i; A519.C.11.i; A520.C.11.i; A.521.C.11.i; A.522.C.11.i; A.523.C.11.i;
A524.C.11.j; A.525.C.11.i; A.526.C.11.i; A.527.C.11.j; A.528.C.11.j; A.529.C.11.i;

‘A530.C.11.i; A.531.C.11.i; A.532.C.11.i; A.533.C.11.i; A.534.C.11.i; A.535.C.11.j;

A536.C.11.; A.537.C.11.i; A.538.C.11.j; A.539.C.11.; A.540.C.11.i; A.541.C.11.i;
A.542.C.11i; A.543.C.11.i; A.544.C.11.i; A.545.C.11.i; A.546.C.11.i; A.547.C.11.;
A548.C.11.; A.549.C.11.i; A550.C.11.i; A.551.C.11.i; A.552.C.11.i; A.553.C.11.i;
A.554.C.11.i; A.555.C.11.i; A.556.C.11.i; A.557.C.11.i; A.558.C.11.i; A.559.C.11.i;
A560.C.11.i; A.561.C.11.i; A.562.C.11.i; A.563.C.11.i; A.564.C.11.i; A.565.C.11.i;
AS566.C.11i; A.567.C.11.i; A.568.C.11.i; A.569.C.11.i; A.570.C.11.i; A.571.C.11.§;
AS572.C.11.; A.573.C.11i; A574.C.11.i; A.575.C.11.;; A.576.C.11.i; A.577.C.11.i;
A578.C.11.i; A.579.C.11.i; A.580.C.11.i; A.581.C.11.i; A.582.C.11.i; A.583.C.11.i;
A584.C.11.i; A.585.C.11.i; A.586.C.11.i; A.587.C.11.i; A.588.C.11.i; A.589.C.11.i;
A.590.C.11.i; A.591.C.11.i; A592.C.11.i; A.593.C.11.i; A.594.C.11.i; A.595.C.11.i;
A.596.C.11.i; A.597.C.11.i; A.598.C.11.i; A.599.C.11.i; A.600.C.11.i; A.601.C.115;
A.602.C.11.i; A.603.C.11.i; A.604.C.11.i; A.605.C.11.i; A.606.C.11.i; A.607.C.11.i;
A.608.C.11.i; A.609.C.11.i; A.610.C.11.i; A.611.C.11.i; A.612.C.11.i; A.613.C.11.i;
A614.C.11; A.615.C.11i; A.616.C.11i; A.617.C.11.i; A.618.C.11.; A.619.C.11.j;
A620.C.11.4; A.621.C.11.; A.622.C.11.i; A.623.C.11.i; A.624.C.11.i; A.625.C.11.j;
A.626.C.114; A.627.C.11.i; A.628.C.11.i; A.629.C.11.i; A.630.C.11.i; A.631.C.11.j;
A.632.C.114; A.633.C.11.4; A.634.C.11.; A.635.C.11.i; A.636.C.11.i; A.637.C.11.j;
A.638.C.11.j; A.639.C.11.i; A.640.C.11.i; A.641.C.11.i; A.642.C.11.i; A.643.C.11.i;
A644.C.11i; A645.C.114; A.646.C.11; A.647.C.11.; A.648.C.11.i; A.649.C.11.i;
A.650.C.11.i; A.651.C.11.i; A.652.C.11.i; A.653.C.11.i; A.654.C.11.i; A.655.C.11.i;
A.656.C.11.i; A.657.C.11.i; A.658.C.11.i; A.659.C.11.i; A.660.C.11.i; A.2.D4.i;

A3D4i; A4D4i; A5DAY; A6.DA4i; A7.DAi; A9DA4; A10.DA; A15D4;

A.100.D4.j; A.101.D4.i; A.102.D4.i; A.103.D4.i; A.104.D4.i; A.105.D 4.j;
A.106.D4.; A.107.D4.; A.108.D4.i; A.109.D4.i; A.110.D4; A.111.D4.j;
A.112.D4.; A113.D.44; A.114.D44; A.115.D4.; A116.D44; A.117.D4.;
A.118.D4.i; A119.D4.; A.120.D4.; A.121.D4.i; A.122.D4.; A.123.D4.j;
A124.D4j; A125.D4.; A126.D4i; A.127.D4.i; A128.D.44; A129.D4;
A.130.D4.; A.131.D4.; A.132.D4.; A.133.D4.; A.134.D4.; A.135.D4.j;
A.136.D4.; A.137.D4.; A.138.D4.; A.139.D.4.; A.140.D.4.i; A.141.D4;;
A142.D4.; A143.D4.; A144.D4.i; A.145.D4.; A.146.D4.i; A.147.D 4.j;
A.148.D.4.i; A.149.D.4.i; A.150.D.4.i; A.151.D4.i; A.152.D4.i; A.153.D4.i;
A.154D44; A155.D.4.; A.156.D4.i; A.157.D.4.i; A.158.D.4.i; A.159.D4.;
A.160.D4.i; A.161.D4.i; A.162.D4.i; A.163.D4.i; A.164.D.4.i; A.165.D4.i;
A.166.D4.; A.167.D4.; A.168.D4.; A169D41,A170D41,A171 D4.;
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A172D41,A173.D.4.1,.A.174D41,A17SD41,A176D41,A177D41,
A.178.D4.; A.179.D4.i; A.180.D.4.i; A.181.D4.i; A.182.D4.i; A.183.D.4.;
A184D41,A185D41,A186D41,A187D41,A188D41,A189D41,
A.190.D4.; A191.D4.1; A.192.D4.; A.193.D.4.i; A.194.D4.; A.195.D 4.i;
A.196.D4.; A.197.D.4.i; A.198.D4.i; A.199.D.4.i; A.200.D.4.i; A.201.D4.i;

' A202.D4.i; A.203.D.4.i; A.204.D4.i; A.205.D.4.i; A.206,D.4.i; A.207.D 4.i;

A208D41,A.209D41,A210D41,A211D41,A.212D41,A213041,,
A.214.D4.i; A215.D4.; A216.D4.; A217.D4.4; A.218.DA4i; A219.DA4.i;
A220D41,A221D41,A222D41,A223D41,A.224D41,A225041,
A226.D4.; A.227.D4.i; A.228.D.4.i; A.229.D.4.i; A.230.D.4i; A.231.D 4.i;
A232D41,A233D41,A.234D41,A235I)41,A.236041,A237D41,
A238.D4.i; A239.D4.i; A240.D4.i; A241.D4i; A242.D4i; A243.D4i; -
A244.DA4i; A245.D4.i; A.246.D4.i; A.247.D4i; A248D4.; A249D 4 i;
A250D41,A251D41,A252D41,A253D41,A254D41,A255D41,
A.256.D4.i; A257.D4.i; A.258.D4.i; A.259.D.4.i; A.260.D.4.i; A.261.D4.i;
A262D41,A.263D41,A.264D41,A.265041,A266D41,A267D41,_

- A268.D4.i; A269.D4.i; A270.D44; A271.D4; A272.D44; A273.DA;
A274D4.j; A275.D44; A276.DAi; A277.DA4; A278.D44; A279.D4.;
_A280D41,A.281041,A.282041,A.283D41,A.284D4.1,A285D41,

A.286.D4.i; A287.D.4.i; A.288.D 4.i; A.289.D4.i; A.290.D.4.i; A.291.D 4.i;
A.292.D435 A293.D4.; A294.DA; A295.D.4.0; A296.D.44; A297.D.4i;
A.298.D.4.i; A299.D.4.; A.300.D4.i; A301 D4.i; A302.D.4.; A.303.D.4.;
A.304.D4.i; A305.D4.; A.306.D.4.i; A.307.D.4.i; A.308.D.4.i; A.309.D.4.i;
A310D41,A.311D41.A312D41,A.313D41,A314D41,A315D41,
A316.D4.i; A317.D4.i; A318.D.4.i; A319.D.4.; A320.D.4.i; A.321.D4.i; .
A323.D4.; A324.D4.4; A325.D44; A326.D4.i; A327.D4.i; A328.D4.;

'A.329.D4.; A330.D4.; A.331.D4.i; A332.D4.i; A333.D4.i; A334.D4i;

A.335.D4.; A.336.D.4.i; A.337.D.4.; A.338.D.4.i; A.339.D4.i; A.340.D4.i;
A341.D4.; A342.D44; A343.D4.i; A344.D4.; A345D4.; A346.DA4.i;
A347.D4.; A348.D4i; A349.D4.; A350.D4.; A351.D.44; A352.D4.;
A.353.D 4.i; A.354.D4.i; A.355.D.4.i; A.356.D4.i; A.357.D4.i; A358.D4.i;
A359.D4.; A360.D4.i; A.361.DA4.i; A362.D4.i; A363.D4.i; A.364.D4.i;
A365.D4.; A366.D.4.i; A.367.D4.4; A368.D4.i; A.369.D4.; A370.D4j; .
A.371.D4; A372.D4.; A373.DA4i; A374.D4.i; A375.D44; A376.D4.;
A377.D4.; A378.D4.; A379.DA4i; A380.D4.i; A381.D4.; A.382DA.;

' A.383.D4.; A384.D4i; A.385.D.4.i; A.386.D.4.i; A.387.D.4.i; A.388.D4.i;

A.389.D.4.i; A390.D4.; A391.D.4; A.392.D4.i; A393.D4.i; A.394.DA;
A.395.D.4.i; A396.D4j; A.397.DAj; A398DA; A399.DAi; A400.DA4;
AA401.D4j; A402.D4i; A403.D4; A404.D4i; A05SDAi; A406DAS;
AA407.D4j; A408.D4i; A409.D4i; A410D4i; A411.D4i; A412D4i;
A413D4i; A414D4i; A415D45; A416DA; A417.D4i; A418DA;

A419.D4i; A420.D4; A421.D4i; Ad422D4i; A423DAi; A424D4j;
A425DAi; A426D4i; A427.D4i; A428DAS; A429D.4i; A430.DA4;
A431.D4.i; A432.D4.; A433D4i; A434.D4i; A435.D4i; A436.D4;
AA437.D4.; A438.D4; A439.D4i; A440.D4J; A441D4i; A442DA4j;
A.443.D4i; A444.D4i; A445.D 44; A446.DA4; A447.D:4; A 448D A;
A449.D4i; A450.D4; A451.D4i; A452.D4.; A453.D4i; A454.D4;
A.455.D4.i; A456.D4i; A457.D.4i; A458.D4; A459.D.4i; A460.DA4j;
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A.461.DA4.; A462.D4.i; A463.D4.; A.464.D.4.i; A.465.D4.i; A.466.D4.i;

- A467.D4.; A468.D4.i; A.469.D4.i; A.470.D.4.i; A471.D.4.i; A472.D4;

A473DAi; A474DA4G; A475.D4.; A476.D4.5; A477.D4.; A478.DA4;
A479DA4.; A480.D4.i; A481.D.4.i; A.d82.D4.i; A.483.D.4.i; Ad84.D4.i;
A485.D4.i; A486.D4.i; A487.D4.i; A488.D4.i; A489.D4.; A.490.D4.j;
A491.D4i; A492.D4i; A493.D4; Ad94.D4.i; A495.D4.i; A.496.D4.i;
A497.D4.; A498.D4.i; A499.D4.i; A500.D4.i; A.501.D4.i; A.502.D4.i;
A.503.D4.i; A.504.D4.i; A.505.D4.i; A.506.D4.i; A.507.D.4.i; A.508.D 4.i;
A.509.D4.i; A510.D4.i; AS511.D4.i; A512.D4.i; AS512.D4.; A513.D4.;
A514.D4.; A515.D4.i; A516.D4.i; A517.D4.i; A518.D.4.i; A519.D4;
A.520.D4.i; A.521.D4.i; A.522.D4.i; A.523.D4.i; A.524.D.4.i; A.525.D.4.;
A.526.D4.i; A527.D4.; A528.D4.i; A.529.D.4.i; A530.D.4.i; A.531.D4.i;
A.532.D4.i; A533.D4.; A534.D4.i; A535.D4.i; A536.D4.i; A.537.D4.i;
A.538.D4.; A.539.D4.i; A.540.D.4.i; A.541.D4.i; A.542.D.4.i; A543.D4;
A.544.D4.i; A545.D4.i; A546.DA4.i; A547.D4.i; A548.D4.i; A549.D4;
A.550.D4.i; A.551.D4.3; AS552.D4.i; A553.D4.; A554.D4.i; A.555.D.4.;
A.556.D.4.i; A.557.D.4.i; A558.D4.i; A559.D4.i; A560.D4.i; A561.D4.i;

A562.D4.; A563.D4.; A564.D4.i; A.565.D4.; A566.D.4.i; A.567.D.4.i;

A.568.D4.i; A.569.D4.i; A.570.D4.i; A.571.D4.i; A572.D4.i; A.573.D4.i;
A574.D4.i; A575.D44; A576.D4.; A577.D4.; A578.D4.i; A579.D4.i;
A580.D.4.i; A581.D4i; A582.D4.i; A.583.D.4.; A584.D4.i; A585.D4.i;
A.586.D4.i; A.587.D4.i; A.588.D.4.i; A.589.D.4.i; A.590.D.4.i; A.591.D.A4.i;
A592.D4.i; A.593.D4.i; A5%94.DA4.i; A.595.D.4.i; A.596.D4.i; A.597.D4.i;
A.598.D4.i; A.599.D4.i; A.600.D.4.i; A.601.D4.i; A.602.D4.i; A.603.DA4.i;
A.604.D4.i; A.605.D4.i; A.606.DA4.i; A.607.D.4.i; A.608.D.4.i; A.609.D4.i;
A.610.D.4.i; A.611.D4.i; A.612.D.4.i; A.613.D.4.; A.614.D4.i; A.615.D4.;
A.616.D4.i; A.617.D A4; A.618.D.4.i; A.619.D4.i; A.620.D4.i; A.621.D4.i;

- A622.D4.; A.623.D4.i; A.624.D4.i; A.625.D4.i; A.626.D4.i; A.627.D4.j;
"A.628.D4.i; A.629.D4.i; A.630.D4.i; A.631.DA.L; A.632.D4.i; A.633.D4.i;

A.634.D4.i; A.635.D4.i; A.636.D4.i; A.637.DA4.i; A.638.D.4.i; A.639.D4.i;
A.640.D4.i; A.641.D4.i; A.642.D4.i; A643.D4.i; A644.D4.i; A645.D4;
A.646.D4.i; A.647.D4.i; A.648.D4.i; A.649.D4.; A.650.D4.i; A.651.D4.j;
A.652.D 4.i; A.653.D4.i; A.654.D4.i; A.655.D.4.i; A.656.DA.i; A.657.DA4.i;
A.658.D4.i; A.659.D4.; A.660.D4.i; A.2.D.11.i; A3.D.11i; A4.D.11.j; A5.D.11.j;
A.6.D.11.i; A7.D.11.i; A.9.D.11.j; A.10.D.11.i; A.15.D.11.i; A.100.D.11.i; .
A101.D.11; A.102.D.11.i; A.103.D.11.i; A.104.D.11.i; A.105.D.11.i; A.106.D.11.5;
A.107.D.11.;; A.108.D.11.j; A.109.D.11.§; A.110.D.11j; A.111.D.11.j; A.112.D.11.;
A.113.D.11.; A.114.D.11.i; A.115.D.11.5; A.116.D.11.i; A.117.D.11.i; A.118.D.11.i;
A.119.D.11; A.120.D.11.i; A.121.D.11.j; A.122.D.11.j; A.123.D.11.i; A.124.D.11.;
A.125.D.11.j; A.126.D.11.i; A.127.D.11.j; A.128.D.11.i; A.129.D.11.i; A.130.D.11.§;
A.131.D.11.; A.132.D.11.i; A.133.D.11.i; A.134.D.11.i; A.135.D.11.;; A.136.D.11.j;
A.137.D.11.i; A.138.D.11.i; A.139.D.11.i; A.140.D.11.i; A.141.D.11.i; A.142.D.11j;
A.143.D.11.i; A.144.D.11.i; A.145.D.11.i; A.146.D.11.i; A.147.D.11.i; A.148.D.11.j;
A.149.D.11i; A.150.D.11.i; A.151.D.11.i; A.152.D.11.i; A.153.D.11.i; A.154.D.11.j;
A.155.D.11.; A.156.D.11.i; A.157.D.11.i; A.158.D.11.i; A.159.D.11.i; A.160.D.11.;
A.161.D.11.i; A.162.D.11.i; A.163.D.11.i; A.164.D.11.i; A.165.D.11.i; A.166.D.11.};
A.167.D.11j; A.168.D.11.; A.169.D.11}; A.170.D.11.i; A.171.D.11.j; A.172.D.11.i;
A.173.D.11j; A.174.D.114; A.175.D.11.i; A.176.D.11.i; A.177.D.11.j; A.178.D.11.i; -
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A179D111,A180D111,A181Dll1,A182D111,A183D111,A184D111,
A1850111,A186D111,A187D111,A1880111,A189D111,A1900111,
A191Dll1,A1920111,A193Dll1,A194D111,A195D111,A196D111,
A197Dll1.A1980111,A199D111,A200D111,A201Dllx,A202D111,
A.203.D.11.; A204.D.11.i; A.205.D.11.i; A.206.D.11.i; A.207.D.11.i; A.208.D.11.i:
A209D111,A210D111,A.211D111,A212D111,A213D111,A214D111,
A215D.114; A216.D.11j; A.217.D.11.j; A.218.D.11.4; A.219.D.11.i; A.220.D.11.i;
A.221Dll1,A.2220111,A223D111,A.224D111,A225D111,A226D111,
A227D111,A.228D111,A.229D11l,A2300111,A2310111,A2320111,
A233.D.114; A234.D.11.j; A.235.D.11:i; A.236.D.11.i; A.237.D.11.i; A.238.D.11.i;
A239.D.11.; A.240.D.11i; A.241.D.11.i; A.242.D.11.;; A.243.D:11.i; A.244.D.11.i;
A245.D.11; A246.D.11j; A.247.D.11.;; A.248.D.11.i; A.249.D.11.i; A.250.D.11.i;
A.251Dll1,A.252D111,A2530111,A.254D111,A255D111,A.2560111,,
A.257D111,A.2580111,A2590111,A.260D111,A261D111,A2620111,
A.263.D.11.i; A.264.D.11.i; A.265.D.11.i; A.266.D.11.i; A.267.D.11.i; A.268.D.11.i;
A.269D111,A.270D11.1,A271Dlll,A.272D111,A273D111,A274Dll:,
A275.D.11.i; A276.D.11.i; A.277.D.11.i; A.278.D.11.i; A.279.D.11.i; A.280.D.11.i;
A.281D111,A.282D111,A283D111,A284D111,A285D111,A286Dll1,
A287D.11i; A288.D.11; A.289.D.11.i; A.290.D.11.i; A.291.D.11.i; A.292.D.11.;
A293.D.114; A294.D.11.i; A.295.D.11.i; A.296.D.11.i; A.297.D.11.i; A.298.D.11.i;
A299.D.11.§; A300.D.11.i; A.301.D.11.i; A.302.D.11.i; A.303.D.11.i; A.304.D.11.i;
AJ305.D.11.; A.3060111,A307D111,A308D111,A309D111,A310D111,
A311.D.11.i; A312.D.11.i; A.313.D.11.i; A.314.D.11.i; A.315.D.11.i; A.316.D.11.;;
A.317Dll1,A.3180111,A319Dlli A320D111,A.321D11 i; A323.D.11,;
A.324.D.11.j; A325.D.11.i; A.326.D.11.i; A.327.D.11.i; A.328.D.11.i; A.329.D.11.j;

‘A330.D.11.j; A.331.D.11.i; A.332.D.11.i; A.333.D.11.i: A.334.D.11.; A.335.D.11.i;

A.336.D.11.i; A.337.D.11.i; A.338.D.11.i; A.339.D.11.i; A.340.D.11.i; A.341.D.11.j;
A342.D.11i; A343.D.11i; A.344.D:11.i; A.345.D.11.i; A.346.D.11i; A.347.D.11.i;
A348.D.11.i; A349.D.11.i; A.350.D.11.i; A.351.D.11 i; A352,D.114; A.353.D.11.;
A.354.D.11.; A.355.D.11.i; A.356.D.11.i; A.357.D.11.i; A.358.D.11.i; A.359.D.11.;

- A360.D.11.i; A.361.D.11.i; A.362.D.11.i; A.363.D:11.i; A.364.D.11.i; A.365.D.11.i;

A366.D.11.; A.367.D.11.i; A.368.D.11.i; A.369.D.11.i; A.370.D.11.i; A.371.D.11.i;
A372.D.11.4; A.373.D.11.i; A.374.D.11.i; A.375.D.11.i; A.376.D.11.i; A.377.D.11.j;
A378.D.11j; A379.D.11.i; A.380.D.11.i; A.381.D.11.i; A.382.D.11.i; A383.D.11.i;
A.384.D.11.; A.385.D.11.i; A.386.D.11.i; A.387.D.11.i; A.388.D.11.i; A.389.D.11.j;
A.390.D.11.i; A.391.D.11.i; A.392.D.11.i; A.393.D.11.i; A.394.D.11.i; A.395.D.11.i;
A396.D.11.4; A.397.D.11.i; A.398.D.11.;; A.399.D.11.i; A.400.D.113; A401.D11j;
A402.D.11.i; A403.D.11.i; A.404.D.11.i; A.405.D.11.i; A406.D.11.i; A.407.D.11.i;
A408.D.11i; A.409.D.11.i; A.410.D.11i; A.411.D.11.i; A412.D.11j; A413.D.11.i;
A414.D.11i; A415.D.11.i; A416.D.11.i; A417.D.11; A418.D.11.i; A419.D.11.;
A420.D.11i; A421.D.11.i; A422.D.11i; A423.D.11.i; A424.D.11.i; A425D.11.j;
A426.D.11.i; A427D.11.i; A428.D.11.i; A429.D.11;; A430.D.11.i; A431.D.11.;
A432.D.11i; A433.D.11.i; A434.D.11.i; A435.D.11.i; A.436.D.11.i; A437.D.11.;
A438.D.11.; A439.D.11.i; A440.D.11.i; A.441.D.11.i; A442.D.11.i; A443.D.11.;
A444D.11i; A445.D.11.i; A-446.D.11i; A447.D.11.i; A448D.11i; A449.D.11.i;
A450.D.11.4; A451.D.114; A452.D.11.i; A453.D.113 A454.D.114; A455.D.11;
A456.D.11; A457.D.11.i; A.458.D.11.i; A.459.D:11.i; A 460.D.11i; A461.D.11.j;
AA462.D.11.i; A463.D.11.i; A.464.D.11i; A.465.D.11.i; A466.D.11.i; A:467.D.11.i;
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A468D.11; A469D11 i; A.470.D.11.i; A471.D.11.i; A472.D.11.i; A473.D.11.j;
A474D.114; A475.D.11.; A476.D.11.i; A477.D.11.5; A478.D.11.i; A479.D.11.i;
A480.D.11.i; A481.D.11.i; A482.D.11.i; A.483.D.11.i; A484.D.11.i; A485.D.11.i;
A.486.D.11.i; A.487.D.11.i; A:488.D.11.i; A.489.D.11.i; A.490.D.11.i; A491.D.11.i;
A492.D.11.i; A.493.D.11.i; A.494.D.11.i; A495.D.11.i; A.496.D.11.i; A.497.D.11.i;
A498.D.11.i; A.499.D.11.; A.500.D.11.i; A.501.D.11.i; A.502.D.11.i; A.503.D.11.i;
A.504.D.11.i; A.505.D.11.i; A.506.D.11.i; A.507.D.11.i; A.508.D.11.i; A.509.D.11.i;
A510.D.11.j; A.511.D.11.i; A512.D.11.i; A.512.D.11.i; A513.D.11.i; A514.D.11.;
A515D.11.i; A516.D.11; A.517.D.11.i; A.518.D.11.i; A.519.D.11.i; A.520.D.11.i;
A521.D.11.i; A.522.D.11.i; A.523.D.11.i; A.524.D.11.i; A.525.D.11.i; A.526.D.11.i;
A.527.D.11.i; A.528.D.11.i; A.529.D.11.i; A.530.D.11.i; A.531.D.11.j; A.532.D.11.i;
A.533.D.11.i; A.534.D.11.i; A535.D.11.i; A.536.D.11.i; A.537.D.11.i; A.538.D.11.j;
A.539.D.11.i; A.540.D.11.i; A.541.D.11.i; A.542.D.11.i; A.543.D.11.i; A.544.D.11.;
A.545.D.11.i; A.546.D.11.i; A.547.D.11.i; A.548.D.11.i; A.549.D.11.i; A.550.D.11.i;
A.551.D.11.j; A.552.D.11.i; A.553.D.11.i; A.554.D.11.i; A.555.D.11.i; A.556.D.11.i;
A557.D.11.i; A.558.D.11.i; A.559.D.11.i; A.560.D.11.i; A.561.D.11.i; A.562.D.11.;;
A.563.D.11.i; A.564.D.11.; A.565.D.11.i; A.566.D.11.i; A.567.D.11.i; A.568.D.11.i;
A.569.D.11.i; A570.D.114; A571.D.11.i; A.572.D.11.i; A.573.D.11.i; A.574.D.11.j;
A.575.D.11.i; A.576.D.11.; A.577.D.11.i; A.578.D.11.i; A.579.D.11.i; A.580.D.11.j;
A581.D.11.j; A.582.D.11.i; A.583.D.11.i; A.584.D.11.i; A.585.D.11.i; A.586.D.11.i;
A.587.D.11.; A.588.D:11.i; A.589.D.11.i; A.590.D.11.i; A.591.D.11.i; A.592.D.11.i;
A.593.D.11.i; A.594.D.11i; A.595.D.11.i; A.596.D.11.i; A.597.D.11.i; A.598.D.11.j;
A599.D.11.i; A.600.D.11.i; A.601.D.11.i; A.602.D.11.i; A.603.D.11.i; A.604.D.11.i;
A.605.D.11.; A.606.D.11.i; A.607.D.11.i; A.608.D.11.i; A.609.D.11.i; A.610.D.11.i;
A.611.D.114; A612.D.11.i; A.613.D.11.i; A.614.D.11.§; A.615.D.11.i; A.616.D.11.i;
A.617.D.11.i; A618.D.11.i; A.619.D.11.i; A.620.D.11.i; A.621.D.11.i; A.622.D.11.i;
A.623.D.11.i; A624.D.11.i; A.625.D.11.i; A.626.D.11.i; A.627.D.11.i; A.628.D.11.i;
A.629.D.11.i; A.630.D.11.i; A.631.D.11.i; A.632.D.114; A.633.D.11.i; A.634.D.11.i;
A.635.D.11.i; A.636.D.11.i; A.637.D.11.i; A.638.D.11.i; A.639.D.11.i; A.640.D.11.i;
A641.D.11.; A.642.D.11i; A.643.D.11.i; A.644.D.11.i; A.645.D.11.i; A.646.D.11.};
A647.D.11.i; A.648.D.11.i; A.649.D.11.i; A.650.D.11.i; A.651.D.11.i; A.652.D.11.i;
A.653.D.11.1; A.654.D.11.i; A.655.D.11.i; A.656.D.11.i; A.657.D.11.i; A.658.D.11.i;
A.659.D.11.i; A.660.D.11.i; A.2.E4.i; A3E4i; A4E4i; AS.E4i; ASE4i; '
A7EA4i; A9.EA4i; A10.E4i; A.15.E4.4; A.100.E4.i; A101.E4.; A 102.E4.i;
A103.E4.; A104.EA4.i; A105.E4.i; A.106.E4.i; A.107.E4.i; A.108.E4.i;
A109.E4i; A110.E4.; A111.E4i; A112.E4i; A113.E4.i; A114E4i;
A115E4i; A116.E4.; A.117.E4.i; A.118E4.i; A 119.E4.; A120.E4.;
A121EA4i; A122.EA4.i; A123.E4.i; A124.E4.i; A 125.E4.i; A.126.E4.j;
A127E4i; A128.E4.i; A129.E4.; A130.E4.; A.131.E4.i; A.132.E4.;
A.133.E4.i; A.134.E4.; A.135.E4.i; A.136.E4.; A.137.E4.i; A.138.E4.i;
A.139.E4.; A.140.E4.i; A.141.E4.i; A.142.E4.i; A.143.E4.i; A.144.E4.i;
A.145.E4i; A 146.E4i; A.147.E4.i; A 148 EA; A.149.E4.i; A.150.E4.i;
A.151.E4i; A.152.E4.i; A.153.E.4.i; A.154.E4.i; A.155.E.4.i; A.156.E.4.i;
A.157.EA4.i; A.158.E4.; A.159.EA.i; A.160.E4.i; A.161.E4.i; A.162.E4.i;
A.163.E4i; A.164.E4i; A.165.E.4.i; A.166.E4.i; A.167.E4.i; A.168.E4.i;
A169.E4i; A170.E4.i; A171.E4i; A172.E4; A173.E4.; A174E4.j;
A175E4.; A176 E4.i;-A.177 EAi; A178.E4i; A.179.E4.; A180.E4.;
A.181.E4i; A.182.E4.i; A.183.E4.i; A.184.E4.i; A.185.E4.i; A.186.E4.;
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.A187E41,A188541,A189E41,A190E41,A191E4.1,A192E41,_

A193.E4.; A194E4i; A.195.E4.i; A.196.E4.i; A.197.E4.i; A198.E4.i;
A.199.E4.; A200.E4.i; A.201.E4.i; A.202.E4.i; A.203.E4.i; A204.E4.;
A205.E4.i; A206.E4.i; A.207.E4.i; A.208.E4.i; A.209.E4.i; A.210.E4.i;
A211E41,A212E41,A213E41,A214E41,A.ZISE41,A216£41,.
A217.E44; A218E4.i; A219.E4.i; A220.E4.i; A.221.E4.i; A222.EA4.i;
A223.E4i; A224.E4.i; A225.E4.i; A226.E4.i; A227.E4i; A228E4i;
A.229E41,A.230£41,A231E41,A232E41,A233E41,A234E4x,
A235E4.i; A.236.E4.i; A.237.E4.i; A238.E4.i; A239.E4i; A240.E4.j;
A241Edi; A242 E4.i; A243.E4.i; A24.E4.i; A245E4.i; A246.E4.;
A247EA4.i; A248.E4.i; A249E4.i; A250.E4i; A.251.E4.i; A252.E4.i;
A.253.E4.i; A.254.E4.i; A.255.E4.i; A256.E4.i; A.257 Ed.i; A.258.E4.i;
A259.E4i; A260.E4.i; A261.E4.i; A262 E4.i; A263.E4.i;; A264.E4.i;
A265.EA4i; A266.E4.i; A267E4.i; A.268 EA4.i; A.269.E4.i; A270.E4.i;
A271E4.i; A272E4.i; A273E4.i; A274E4.i; A275.E4.i; A276 EA.i;
A277E41,A278E41,A279.E41,A.280E41,A281E4x,A.282£41,
A283.E4.i; A2B4EA.i; A.285EA.i; A286.E4.i; A.287.E4.i; A.288.E4.j;
A289E41,A290E4i A291.E41,A.292.E41,A293E41,A294E41,
A295.E4.; A.296.E4.i; A.297.E4.i; A.298B.E4.i; A.299.E4.i; A.300.E4.i;
A301.E4.i; A302.E4.i; A303.EA4.i; A.304. EA4.i; A.305.E4.; A306.E4.i;
A307E41,A3DSE41,A309£41,A310£41,A311E4.x,A.312E41,_-
A313.E4.i; A314E4i; A315.E4.0; A316.E4i; A317.E4i; A318EA;
A319.E4.; A320.E4.; A321.E4.; A323.E4.i; A324E4i; A325E4i;
A326.E4i; A327.E4.i; A32BE4.i; A329.E4i; A330.E4.i; A331.EAi;
A332E4.; A333.E4.i; A334.E4.; A335.E4.i; A336.E4.i; A337.E4j;
A33B.E4i; A339.E4i; A340E4.i; A341.E4i; A342E4i; A343.E4;
A344.E4.i; A5 EAL; A3M6E4i; A347EA4i; A348E4i; A349EL;
A.350.E4.i; A351.E4.i; A.352.E4.i; A.353.E4.i; A.354.E4.i; A.355.E4.;
A356.E4.i; A357.E4.i; A358E4i; A359.E4i; A.360.E4.i; A361.E4i;
A.362E4.; A.363.E4.i; A364.Ed.i; A365E4.i; A366.EAi; A367.E4i;
A368.E4i; A369.E4i; A370.E4i; A371.E4i; A372E4i; A373.E4;
A.374E4.i; A375.E4.i; A376.E4.i; A.377.E4.i; A378.E4.i; A379.E4.i;
A.380E41,A381E41,A382E41,A383£41,A384£41,A385.E41,
A.386.E4.i; A.387.E4.i; A388.E4.i; A.389.E4.i; A.390.E4.i; A.391. Ed.i;
A392.E4i; A393.EA4i; A394EAi; A395.E4.i; A396.E4i; A397E4i;
A398.E4.i; A399.E4.i; A400.E4.i; A401.E4i; A402.E4i; A403.E4; -
A404.E4i; A405.E4.i; A406.EAi; A407EAi; A4DSB.E4i; A4D9EAL;
AA410.E4i; A411.E4.i; A412E4i; A413EAi; A414E4i; A415E4.;
A416.E4i A417.E4i; A418EA4i; A419.E4.i; A420.E4i; A421 E4ij;
A422.E41,A4231~Z41,A424.E41,_A425E__4_1,A4_26E_4_1,A_427E4_;,
A428.E4.i; A429.E4.i; A430.EAi; A431.E4.i; A432.E4i; A433E4;
A434.E4i; A435E4.i; A436E4.i; A437.E4i; A438.E4i; A439EAL;
A440541,A441E41,A442E41,A443E41,A444E41,A445.E4x,_.
A446 E4i; A 447.E41,A448£41,A449E41,A4SOE41,A451.E41,
A452.E4.i; A453.E4.d; A454.E4.i; A455.E4.i; A456.E4.i; A457.EA4.;
A458E4.i; A459.E4.i; A460.E4.i; A.461. E4i; A462.EA.i; A463.E4.;
A464.EA4i; A465.E4i; A466.E4i; A467E4i; A468.E4i; A469.EA;
A470.E4.i; A471.E4.i; A472E4.i; A4A73.E4.i; A474EA4.i; A475EA.;
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A476.E44; A477.E4i; A478E4.0; A479.E4.i; A480.E4.i; A481E4.;
AA482EA4i; A483.EA.i; A4B4.EA.i; A4B5.E4.; A486.E4.i; A487E4j;
A4BB.E4.i; A489.E4.i; A490.E4.i; A491.E4i; A492.E4.i; A493.E4.;
A494E4.i; A495.E4i; A496.E4.i; A497.E4.i; A498.E4.i; A499.E4.i;
A500.E4.; A501.E4.i; A.502.E4.i; A.503.E.4.i; A.504.E.4.i; A.505.E4.i;
A.506.E4.i; A507.E4.; A508.E.4.i; A509.E4.i; AS510.E4.i; AS11.E4j;
AS512E4.i; A512.E4.i; AS513.E4.i; A514.E4.i; AS15.E4.i; A516.E4.;
AS517E4.i; ASIB.E4.i; A519.E4.; A520.E4.i; A521.E4.i; A522.E4.;
A523.E4.i; AS24.EA4.i; AS25.E4.i; A526.E4.i; A.527.E4.i; AS528E4.i;
A529.E4.i; AS530.E4.i; AS31.EA.i; A532.E4.i; A533.E4.i; A534.E4.;
A535.E4.; A536.E4.5; A.537.E4.i; AS38.E.4.i; A.539.E4.; A540.E4.i;
AS41.E4.; AS542EAi; AB43.EAl; AS44.EA4i; AS45.E4.i; AS46.E4.i;
A.547 EA4.i; AS48.EA.i; A.549.E4.i; A5S50.E.4.1; AS51.E4.i; AS52.EA4;
A.553.E4.i; A554.E4.i; A.S55.E4.i; A.556.E.4.i; A.557.E4.i; A.558.E4.i;
A.559.E4.i; A.560.E4.i; A.561.E.4.i; A.562.E4i; A.563.E4.i; A.564.E4.i;
AS65.E4.i; A566.E4.i; A.567.E.4.i; A.568.E.4.i; A.569.E4.i; A.570.E4.i;

-A.571.E4.i; AS572.EA4.5;; A573.E4.5; A574.E4.j; A.575.EA.i; A.576.EA.i;

A577EA4.i; AS78.E4.i; A579.E4.; AS80.E.4.i; A.581.E4.i; A.582.E4.;
A583.E4.i; ASB4.EA4.i; A.585.E.4.i; A.586.EA.i; A.587.E4.i; A.588.E4.i;
A.589.E4.i; A590.E4.i; A.591.EA4.i; A.592EA4.i; A593.EA4.i; A594.EA4.i;
AS595.EA4.i; A596.E4.i; A597.E.Ai; A.598.E.4.i; A.599.E4.i; A.600.E.4.i;
A.601.E4.i; A.602.E4.i; A.603.E4.i; A.604E4.i; A.605.E.4.i; A.606.E.4.i;
A.607.E.4.i; A.608.E.4.i; A.609.E.4.i; A.610.E.4.i; A.611.E4.i; A612.EA4.;

-A.613.E4.i; A.614EA4.i; A615.E4.; A.616.E4i; A.617.E4.i; A618E4i;

A.619.EA4.i; A.620.E4.i; A.621.E4.i; A.622 E.4.i; A.623.E4.i; A.624.E4.i;
A.625.E.4.i; A.626.E.4.i; A.627.E.4.i; A.628.E.4.i; A.629.E4.i; A.630.E4.i;
A.631.E4.i; A632.E4.i; A.633.E4.i; A.634.E4.i; A.635.E4.i; A.636.E4.;
A.637.E4.i; A638.E4.i; A639.E4i; AG40E4i; A641.E4i; A642EA4];
A.643.E4.i; A644.E4i; A645.E4i; A646.E4i; A647E4.i; A48 EAL.;

“A.649.E.4.i; A.650.E.4.i; A.651.E4.i; A.652.E.4.i; A.653.E.4.i; A654.E4.;
A.655.E4.i; A.656.E.4.i; A.657.E4.i; A.658 E4.i; A659.E4.i; A660.E4i; A2.E1l.i;

A3.E11j; A4E11j; A5.E11i; A6E11i; A7E114 A9.E.11i; A10.E.11.i;
A.15.E.11.i; A.100.E.11.i; A.101.E.11.i; A.102.E.11.i; A.103.E.11.i; A.104.E.11.5;
A.105.E.11.i; A.106.E.11.i; A.107.E.11.i; A.108.E.11.i; A.109.E.11.j; A.110.E.11.j;

'A111E11§; A.112.E.114; A.113.E.11.4; A.114E.11i; A115.E.11§; A.116.E.11.;

A.117.E.11i; A.118.E.11.; A.119.E.11.i; A.120.E.11j; A.121.E.11.i; A122.E.11.;
A123.E.11; A.124.E.11.i; A.125.E.11.i; A.126.E.11.i; A.127.E.11.i; A.128.E.11.i;
A.129.E.11.i; A.130.E.11.j; A.131.E.11.i; A.132.E.11.i; A.133.E.11.3; A134.E.11.i;
A.135.E.11.i; A.136.E.11.i; A.137.E.11.i; A.138.E.11.i; A.139.E.11.i; A.140.E.11.i;
A.141.E.11.i; A.142.E.11.i; A.143.E.11.i; A.144.E.11.i; A.145.E.11.i; A.146.E.11.j;
A.147 E.11.j; A.148 E.11.i; A.149.E.11.i; A.150.E.11.i; A.151.E.11.i; A.152.E.11.;
A.153.E.11.i; A.154.E.11.i; A.155.E.11.i; A.156.E.11.i; A.157.E.11.i; A.158.E.11.i;

- AJ59.E.11.j; A.160.E.11.i; A.161.E.11.i; A.162.E.11.i; A.163.E.11.i; A.164.E.11.i;

A.165.E.11.i; A.166.E.11.i; A.167.E.11.i; A.168.E.11.i; A.169.E.11.i; A.170.E.11.j;
A.171E.11.i; A.172.E.11.i; A.173.E.11.i; A.174.E.11.i; A.175.E.11.i; A.176.E.11.i;

'A.177.E.11i; A.178.E.11.i; A.179.E.11.i; A.180.E.11.;; A.181.E.11.i; A.182.E.11.i;

A.183.E.11.i; A.184.E.11.i; A.185.E.11.i; A.186.E.11.i; A.187.E.11.i; A.188.E.11.;
A.189.E.11.i; A.190.E.11.i; A.191.E.11.i; A.192.E.11.i; A.193.E.11.i; A.194.E.11.i;
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A195E111,A196B111,AI97E11l,Al98£111,A199Ell 1,A200E111,
A.201.E.11.; A.202.E.11.i; A.203.E.11.i; A204.E.11.i; A.205.E.11.i; A.206.E.11.;
A.207.E.11; A.208.E.11.i; A.209.E.11.i; A210.E.11.i; A.211.E.11i; A:212E.11.j;
A213E114; A214E114; A215E.11i; A216.E.114; A217E.11; A218.E.11.i;
A219.E11i; A220.E.11.i; A221. E11.i; A222.E11.i; A223.E11.i; A224 E.11.§;
A.225E.11.4; A.226.E.11.i; A.227 E.11.i; A228.E:11.i; A.229.E.11.i; A.230.E.11.i;
A.231.E.11i; A232.E.1Li; A.233.E.11. l,A.234E111,A235E11 i; A.236.E.11.i;
A.237.E.11.i; A.238.E.11.i;A.239.E.11.i; A240.E.11.i; A.241.E.11.i; A.242.E.11.i;
A243E1145 A244.E114; A.245.E.11.; A246.E:11.3; A.247.E.11.i; A.248.E.11.i;
A249.E.114; A250.E.11.i; A.251.E.11.5; A252.E.11.4; A.253.E.11.i; A.254.E.11.i;
A.255.E.11; A.256.E.11.i; A.257.E.11.i; A258.E.11.i; A.259.E.11.i; A.260.E.11.j;
A261.E.11.; A.262.E.11.i; A.263.E.11.i; A.264.E.11.i; A.265.E.11.i; A.266.E.11.i;
A.267.E.11i; A268.E.11.i; A.269.E.11.i; A270.E.11i; A271.E.11.i; A272 E.11.;
A.273.E.11i; A274E.11.i; A275.E.11.i; A276 E.11i; A277 E.115; A278.E.11;
A279.E.11i; A280.E.11.i; A.281.E.11.i; A282.E:11.i; A283.E.11.i; A284.E.11.;
A285.E.11.; A.286.E.11.i; A.287.E.11.i; A288.E.11.i; A289.E.11.i; A.290.E.11.j;
A.291.E.11i; A292.E.11.i; A.293.E.11.i; A294.E.11.i; A.295.E.11.i; A.296.E.11.i;
A.297.E.11.i; A.298.E.11.i; A.299.E.11.i; A.300.E.11.i; A.301.E.11.i; A.302.E.11;
A303.E.11.i; A304.E.11.i; A.305.E.11.i; A.306.E.11.i; A.307.E.11.4; A.308.E.11.i;
A309.E.11j; A310.E.11i; A311.E.114; A312.E11; A313E.114; A3M4.E1l§
A315E.114; A316.E.11; A317.E11.i; A318 E11.i; A319.E.11.i; A.320.E.11.i;
A.321.E11i; A323.E.11.; A.324.E.11.; A325.E.11.j; A.326E.11.i; A.327.E.11.j;
A.328.E.11.i; A.329.E.11i; A.330.E.11.i; A.33L.E.11.i; A.332E.11.i; A.333.E.11.§;
A334.E.11i; A335.E.11i; A.336.E.11.i; A.337.E.11.i; A.338.E.11.i; A.339.E.11.;
A340.E.11.4; A.341.E.11; A.342.E.11.4; A343.E.11.§; A.344.E.11.i; A.345.E.11;
A346.E.11.i; A347.E.11i; A.348.E.11i; A349.E.11.i; A350.E.11.4; A.351.E.11.5;
AJ352.E.11i; A353E.11.i; A.354.E.11.i; A355.E.11.i; A.356.E.11.i; A.357.E.11.i;

- A358.E.11.i; A359.E.11.i; A.360.E.11.i; A.361.E.11.i; A.362.E.11.i; A.363.E.11.i;

AJ364.E.11.i; A.365.E.11.i; A.366.E.11.i; A.367.E.11.i; A.368.E.11.i; A.369.E.11.i;
A370.E.11i; A371E.11i; A372E.11.i; A373.E.11i; A374E.11.i; A.375.E.11.i;
A.376.E.11.i; A377.E.11i; A378.E.11.i; A379.E.11.i; A.380.E.11.i; A.381.E.11.i;
A382.E11i; A383E.1Li; A384.E.11.i; A385.E.11.i; A.386.E.11.i; A.387.E.11.j;
AJ388.E11.i; A.389.E.11; A.390.E.11.i; A391.E.11.i; A.392E.11.i; A.393.E.11.i;
A394.E.11i; A395E.11i; A.396.E.11.i; A.397.E.11i; A398E.11.i; A39.E.11.j;
A400.E.11i; A40LE.11.i; A402.E11.i; A403.E.11.i; A404.E.11.i; A405.E.11.j;
A406.E.11i; A407.E.11i; A40SE.11i; A409.E.11i; A410.E11i; A411.E11j;
A412E.114; A413.E.11i; A414.E.11§; A415.E114; A416E.11.i; A417.E.11;

'A418.E.11.i; A419E.11i; A420.E.11.i; A421.E.11.4; A.422.E.11.i; A423.E.11.;

A424 E.11i; A425.E.11.i; A426.E.11.i; A427.E.114; A428.E.11i; A429.E.11j;
A430.E.11i; A431.E.11.i; A.432.E.11i; A433.E.11.i; A434.E.11.i; A435.E.11.i;
AA436E.11i; A437.E.11.i; A438.E.11.i; A439.E.11i; A440.E.11.i; A441.E.11Lj;
A442 E114; A443E114; A4 E 114 A445E114 AM6ELLL AM7ELL;
A448.E.11i; A449.E11.i; A450.E.11.i; A451.E.11.i; A452.E.11.i; A453.E.115;
A454E.11.i; A455.E.11.i; A456:E.11.i; A457.E.11. i; A458.E.11.i; A459:E.11.i;
A460.E11j; A461.E.11.i; A462.E.11.i; A463.E11i; A464.E1Li; A465.E11i;
A466.E11i; A467E.11:i; A468.E.11.i; A469.E.11.i; A470.E.11i; A471LE.11;
A472E11; A473E114; A474E.114; A475.E.11i; A476E.11.i; A477.E.11;
AA478.E.11.i; A479.E.11.i; A480.E.11.i; A481.E.11.i; A482.E.11i; A483.E.11j; °
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A484.E.11.i; A485.E.11.i; A486.E.11.i; A487.E.11.i; A488.E.11.i; A489.E.11.i;
A490.E.11i; A491.E11i; A492.E.11.i; A493.E.11i; A494.E.11.i; A495.E.11.i;
A496.E.11.i; A497.E.11.i; A498.E.11.i; A499.E.11.i; A.500.E.11.i; A.501.E.11.j;
A.502.E.11.i; A.503.E.11.i; A.504.E.11.i; A.505.E.11.i; A.506.E.11.i; A.507.E.11.i;
AS08.E.11i; A509.E.11.i; A.510.E.11.i; A.511.E.11.i; A512E.11.i; AS12.E11j;
AJS513E1li; AS14.E11i; A515.E.11.4; A516.E.11.i; A.517.E.11.i; A518.E.11.i;
A.519.E.11.i; A520.E.11.i; A.521.E.11.i; A.522.E.11.i; A.523.E.11.i; A.524.E.11.i;
AS525.E.114; A526.E.11i; A.527.E.11.i; A.528.E.11.i; A.529.E.11.i; A.530.E.11.i;
A531.E.114; A.532.E.11.i; A.533.E.11.i; A.534.E.11.i; A.535.E.11.i; A.536.E.11.i;
AS537.E.11.i; A.538.E.11.i; A.539.E.11.i; A.540.E.11.i; A.541.E.11.i; A.542.E.11.i;
AS543.E11i; AS#4.E.11i; A545.E.11.i; A546.E.11.i; A.547.E.11.i; AS48.E.11.i;
AS49.E.11.4; A.550.E.11.i; A.551.E.11.i; A.552.E.11.i; A.553.E.11.i; A.554.E.11.i;
A.555.E.11.i; A.556.E.11.i; A.557.E.11.i; A.558.E.11.i; A.559.E.11.i; A.560.E.11.i;
A.561.E.11.i; A.562.E.11.i; A.563.E.11.i; A.564.E.11.i; A.565.E.11.i; A.566.E.11.i;
AS567.E.11.i; A.568.E.11.i; A.569.E.11.i; A.570.E.11.i; A.571.E.11.i; A.572.E.11.i;
A.573.E11i; A574.E.11.i; AS75.E.11.i; A576.E.11.i; A.577.E.11.i; A578 E.11.i;
A.579.E.11i; A.580.E.11.i; A.581.E.11.i; A.582.E.11.i; A.583.E.11.i; A.584.E.11.;
A.585.E.11.; A.586.E.11.i; A.587.E.11; A.588.E.11.i; A.589.E.11.i; A.590.E.11.i;
A.591.E.114; A592.E.11.i; A.593.E.11.i; A.594.E.11.i; A.595.E.11.i; A.596.E.11.i;
A.597.E.11.4; A.598.E.11.i; A.599.E.11.i; A.600.E.11.i; A.601.E.11.i; A.602.E.11.i;
A.603.E.11.i; A.604.E.11.i; A.605.E.11.i; A.606.E.11.i; A.607.E.11.i; A.608.E.11.i;
A.609.E.11.;; A.610.E.11.i; A.611.E.11.i; A.612.E.11.i; A.613.E.11.i; A.614.E.11.i;
A.615.E.11; A.616.E.11.i; A.617.E.11.i; A.618.E.11.i; A.619.E.11.i; A.620.E.11.i;
A.621.E.11.i; A.622.E.11.i; A.623.E.11.i; A.624.E.11.i; A.625.E.11.i; A.626.E.11.i;
A.627.E.11.i; A.628.E.11.i; A.629.E.11.i; A.630.E.11.i; A.631.E.11.i; A.632.E.11.i;
A.633.E.11.; A.634.E.11.i; A.635.E.11.i; A.636.E.11.i; A.637.E.11.i; A.638.E.11.i;
A.639.E.11.i; A.640.E.11.i; A.641.E.11.i; A.642.E.11.i; A.643.E.11.i; A6 E.11.i;
A.645.E.114; A.646.E.11.i; A.647.E.11.i; A.648.E.11.i; A.649.E.11.i; A.650.E.11.i;
A.651.E.114; A.652.E.11.i; A.653.E.11.i; A.654.E.11.i; A.655.E.11.i; A.656.E.11.i;

A.657.E.11.i; A.658.E.11.i; A.659.E.11.i; A.660.E.11.i; A.2.F4.; A3 F4.i; AdF4i

AS5F4i; A6F4.i; A7F4i; A9F4i; A10F4.i A15F4i; A.100.F4.i;
A.101.F4.i; A.102.F4.i; A.103.F.4.i; A.104.F4.i; A.105.F4.i; A.106.F4.i;
A.107.F4.i; A.108.F4.i; A109.F4.i; A.110F4.i; A.111.F4.i; A.112.F4.;
A.J13F4.; A114F4.i; A.115F4.; A.116.F4.i; A.117.F4.i; A.118 F4.;
A.119.F4.; A.120.F4.i; A.121.F4.i; A.122F4.i; A.123.F4.i; A.124.F4.i;
A.125.F4.; A.126.F4.; A.127.F4.; A 128 F4.i; A.129.F4.i; A.130.F4.i;
A.131.F4.i; A132.F4.; A.133.F4.i; A134F4.; A.135.F4.; A.136.F.4.i;
A.137.F4.i; A.138.F4.; A.139.F4.i; A.140.F4.i; A.141.F4.; A.142.F4.i;
A.143F4.i; A144F4.i; A.145.F4.i; A.146.F4.i; A.147.F4.i; A.148.F 4.i;
A.149.F4.i; A.150.F 4.i; A.151.F4.; A.152F4.i; A.153.F4.i; A.154F 4.i;
A.155.F4.i; A.156.F4.i; A.157.F4.i; A.158.F4.i; A.159.F4.i; A.160.F4.i;
A.161.F4.i; A.162.F.4.i; A.163.F4.i; A 164F4.i; A.165.F4.i; A.166.F4.;
A.167.F4.i; A.168.F4.i; A.169.F4.i; A170.F4.i; A.171L.F4.i; A172F4.;
A.173F4.; A174F4.i; A175.F4.i; A176F4.i; A.177.F4.i; A.178.F 4.i;
A.179.F4i; A.180.F4.i; A.181.F4.i; A.182.F4.i; A.183.F4.i; A.184.F4.i;
A.185.F4.i; A.186.F4.i; A.187.F4.i; A.188.F4.; A.189.F4.i; A 190.F4.;
A.191.F4.i; A.192.F4.i; A.193.F4.; A.194.F4.i; A.195.F 4.i; A.196.F4.i;
A197.F4.i; A.198.FAi; A.199.F4i; A.200F4.i; A.201.F4.i; A.202.F4.i;
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A203.F4.i; A204F4.i; A205.F4.i; A206.F4.i; A207F4.i; A208F4.i;
A.209.F4.; A210.F4.i; A211.F4.i; A212F4.i; A213F4.i; A214F4i;
A215.F4.; A216F4.i; A217F4i; A218.F4.i; A219.F4i; A220.F4.;
A221.F4.i; A222F4.i; A223F4.i; A224F4.i; A225F4.i; A226F4.;
A227F4.i; A228F4.i; A229F4.i; A230.F4.; A231L.F4i; A232F4i;
A233F4i; A234F.4.i; A235F4i; A236.F4.i; A237F4i; A238F4i;
A.239.F4.i; A240.F4i; A241.F4i; A242F4i; A243F4.i; A244F4;
A245F4.i; A246F4.i; A247F4i; A248F4.i; A249F4.i; A250.F4.i;
A251.F4.i; A252.F4i; A253.F4.i; A254F4.i; A255F4.; A256.F4.;
A.257.FA4.i; A258.F.4.i; A.259.F.4.i; A260.F4.i; A.261.F4.i; A.262.F4:;
A263.F4.i; A264F4.i; A265.F4.i; A266.F4.i; A.267.F4.i; A.268.F.4.i;
A.269.F4.i; A270.F4.i; A271.F4.i; A272F4.i; A273.F4.i; A274F4;
A275.FA4.i; A276.FA.i; A277.F4.i; A278F4.i; A279F4i; A280.F4.;
A.281F4.i; A282F4.i; A283F4.i; A284.F4.i; A285F4.i; A286.F4.i;

 A.287.F4.i; A288.F4.i; A289F4.i; A290.F4.i; A291.F4.i; A292F4.;

A.293.F4.i; A294F4i; A295F4.i; A296.F4.i; A297.F4.i; A298F4.i;
A299F4:,A.300F41,A.301F41,A302F41,A303F41,A304F41, :
A.305F4.i; A306.F4.i; A.307.F4.i; A308F4.i; A309.Fdi; A310.F4.i;
AJ311F4.i; A312F4.; A313F4.i; A314F4i; A315F4.i; A316F4.;
A317.F4.i; A318F4.i; A319.F4i; A320.F4.i; A321.F4.i; A323F4.;
A324F4.i; A325.F4i; A326.F4.i; A327.F4i; A328F4.i; A329F4i;
A330.F4.i; A331.F4.i; A332.F4.; A333.F4i; A334.F4i; A335.F4.;
A336F41,A.337F41,A338F41,A.339F41,A340F41,A341F41,
A342F4.i; A343 F4i; A344F4.i; A345F4.i; A346.F4.i; A347F4.;
A348.FA4i; A.349F41,A350F41,A.351F41,A.352F41,A353F41, :

' A.354F4.i; A355.F4.i; A356.F4.i; A.357.F4.i; A358.F4.i; A359.F4.;

A360F4.1,A.361F41,A.362F41,A.363.F41,A.364F41,A.365F41,
A366.F4i; A367.F4i; A368FA4.i; A.369.F4.i; A370.F4.i; A371.F4j;
A372F4i; A373F4i; A.374F4 i; A.375.F41, A376Fd.i; A377F4i;
A378F41,A.379F41,A.380F41,A381F41,A.382F41,A383F41,
A384F41,A.385F41,A.386.F41,A.387F41.A.388F41,A.389F4.1,
A390F4.i; A391F4i; A.392F4.1,A393F4.1, A394F4i A395F4i;
A.396F4i; A397F4i; A.398F4.1,A399F4.1,A400F41,A401F41,
A402.F4.1,A403F4.1,A404F41,A405F4.1,A406F41,A407F41.
A408F.4i; A409.F4i; A410F4i; A411F4i; A412F4.i; A413.F4.i;
A414F4i A415F4.i; A416F4.i; A417F4.i; A418.F4.i; A419F 4%
A420F4.1,A421F41,A422F41,A423F41,A424.F41,A425F41,
A426F4.1,A427F41,A428F41,A429F41,A430F41,A431.F41,
A432F4i; A4A33F4.i; A434.FA4.i; A435.F44; A436.F4i; A437F4i;
A438F41,A439F41,A440F41,A441F4.1,A442F41,A443F41,
A444F4.1,A445F41,A446F41,A447F4.1,A448F41,A449F41,
A.450.F4.i; A451F.4.i; A452F.4i; A453.F4.i; A454F4.i; A4S5.F4.i;
A456.F4i; A457.F4.i; A458.F4.i; A459.F4.i; A460.F4.i; A461.F4.;
A462F4.1,A463F41,A464F41,A465F41,A466F41,A467F41, '
A468F4.1,A469F41,A470F41,A471F41,A472F41,A473F41,
A474F4.1,A475F41,A476F41,A477F41,A478F41,A479F41,
A480F41,A481F41,A482F41,A483F41,A484F41,A485F41,
A486F41,A487F41,A488F41,A489F41,A490F41,A491F4x,

-142-

PCT/US96/02882



WO 96/26933 - | o PCT/US96/02882

10

15

20

35

N R EOR L)
I I AR e
R e AR

A492FA4i; A493.F4.i; A494F4i; A495F4.i; A496.F4.i; A497F4.;
A498FAi; A499.F4.1; A500.F4.i; A501.F4.i; A502. F4.i; A.503.F4.;
A.504.F4.i; A5S05F4.i; A506.F4.i; A.507.F4.; A508.F4.i; A.509.F4.;
AS510.F4.i; A511.F4.i; A512F4.i; AS512F4.i; A513F4.i; A514.F4.i;
A515F4.; A516.F4.i; A517.F4.i; A518F4.i; A519.F4.i; A520F4.i;
A521.F4i; A522F4.i; A523F4.i; AS24.F4.i; A525.F4.i; A526.F4.;
A527F4.i; A528.F4.i; A529.F4.i; A530.F4.i; A531.F4.i; A532.F4.;
A533.F4.i; A534F4.i; A535.F4.i; A536.F4.i; A537.F4.i; A538F4.;
AS539F4.i; AS40.F4.i; A541.F4.i; AS542F4.i; A543.F4.; AS544.F4.;
A545F4.i; A546.F4.i; A.547F4.i; A548.F4.i; A549.F4.i; AS550.F4.;
A551.F4.i; AS52.F4.i; A553.F4.i; AS54.F4.i; A.555.F4.i; A556.F4.;
A.557.F4.i; A.558.F 4.i; A.559.F.4.i; A.560.F 4.i; A.561.F.4.;; A.562.F 4.i;
A.563.F4.i; A564.F4.i; A565.F4.i; A566.F4.; A567F4.i; AS68.F4.i;
A.569.F4.i; A570.F4.i; A571.F4.i; A572F4.i; A573.F4.i; A574.FA.;
A.575.F4.i; A576.F4.i; A.577.F4.i; A578.F4.i;; A579.F4.i; A.580.F4.i;
A.581.F.4.i; A582F4.i; A.583.F4.i; A.584.F4.i; A.585.F4.i; A.586.F.4.i;

A.587 F4.; A588.F4.i; A589.F4.i; A590.F4.i; A591.F4.i; A592F4.;
AS93.F4.i; A5S94.F4.i; A595.F4.i; A596.F4.i; A.597.F4.i; A.598.F.4.i;
A.599.F4.i; A.600.F4.i; A.601.F4.i; A.602F4.i; A.603.F.4.i; A.604F4.i;
A.605.F 4.i; A.606.F.4.i; A.607.F.4.i; A.608.F4.i; A.609.F4.i; A.610.F4.i;
A.611.F4.i; A.612.F4i; A.613.F4.i; A.614.F4.i; A.615.F4.i; A616.F4.i;
A.617.F4.i; A618.F4.i; A.619.F.4i; A.620F4.i; A.621.F4.i; A.622F4.i;
A.623.F4.i; A.624.F4.i; A.625.F4.i; A.626.F4.i; A.627.F4.i; A.628.F4.i;

A.629 F4.i; A.630.F4.i; A.631.F4.i; A.632.F4.i; A.633.F4.i; A634F4.i;
A.635F4.i; A.636.F4.i; A.637.F.4.i; A.638F4.i; A.639.F4.i; A.640.F4.i;

A.641 F4.i; A642F4.i; A643F4.i; A.644F4.i; A.645F4.i; A646.F4.;
A647F4.i; A648F.4i; A649.F4i; A.650.F4.i; A651.F4.i; A652.F4i;
A.653.F4.i; A.654.F.4.i; A.655.F4.i; A.656.F.4.i; A.657.F4.;; A.658.F4j;
A.659.F4.; A660.F4i; A2F.11i; A3F.1li; A4F.11i AS5F.11i; A6F.11.;
A.7F.11i; A9F.11i; A10.F.11i; A.15F.11.i; A.100.F.11.i; A.101.F.11.i;
A.102F.11.i; A.103.F.11i; A.104.F.11.i; A.105.F.11.i; A.106.F.11.i; A.107.F.11.i;
A.108.F.11.i; A.109.F.11.i; A.110.F.11.i; A.111.F.11.; A.112F.11.i; A.113.F.11.§;
A114F.11i; A115F.11.i; A.116.F.11.i; A.117.F.11.i; A.118.F.11.i; A.119.F.11i
A.120F.11.; A.121.F.11.j; A.122.F.11.i; A.123.F.11.i; A.124.F.11.i; A.125.F.11.;;
A.126.F.11.i; A.127.F.11.i; A. 128 F.11.i; A.129.F.11.i; A.130.F.11.i; A.13LF.11.i;
A.132F.11.; A.133.F.11.i; A.134F.11.i; A.135.F.11.i; A.136.F.11.i; A.137.F.11.j;
A.138.F.11.i; A.139.F.11.i; A.140.F.11.i; A.141.F.11.i; A.142F.11.i; A.143.F.11.i;
A.J44F.114; A 145.F.11j; A.146.F.11.i; A.147.F.11.i; A.148F.11.j; A.149.F.11.j;
A.150.F.11.i; A.151.F.11.i; A.152.F.11.i; A.153.F.11.i; A.154.F.11.i; A.155.F.11.i;
A.156.F.11.i; A.157F.11.i; A.158.F.11.i; A.159.F.11.i; A.160.F.11.i; A.161.F.11.i;

"A.162F.11i; A.163F.11.i; A.164. F.11.i; A.165F.11.;; A.166.F.11.i; A.167.F.11.;

A.168F.11i; A.169.F.11.i; A.170.F.11.i; A.171.F.11.i; A.172.F.11.i; A.173.F.11;
A.174F.11i; A.175.F.11; A.176.F.11.i; A.177.F.11.i; A.178.F.11.i; A.179.F.11.i;
A.180.F.11.i; A.181.F.11.i; A.182.F.11.i; A.183.F.11.i; A.184.F.11.i; A.185.F.11.i;
A186.F.11.i; A.187.F.11.i; A.188.F.11.i; A.189.F.11.i; A.190.F.11.i; A.191.F.11.j;
A.192F.11.; A.193.F.11.i; A.194.F.11.i; A.195.F.11.i; A.196.F.11.i; A. 197.F.11.i;
A198.F.11i; A.199.F.11.i; A.200.F.11.i; A.201.F.11.i; A.202.F.11.i; A.203.F.11.i;
A.204F.11i; A205.F.11.i; A.206.F.11.i; A.207.F.11.i; A.208.F.11.i; A.209.F.11.i;
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A210.F.11. 1,A211F111,A212F111,A213F11 1,A214F11 i; A215.F.11;
A216.F.11.i; A.217. F.11. 1,A218F11 i; A219.F.11.i; A220.F.11.i; A.221.F.11.;
A222.F.11.; A.223F.11i; A224.F.11.i; A225.F.11. i; A.226.F.11.i; A.227.F.11.i;
A228 F.11i; A229.F.11.i; A230.F.11.i; A231.F.11. i; A232F.11.i; A233.F.11.j;
A234F11i; A235F.11. i; A236.F.11i; A237F.11i; A238.F.11.; A.239.F.11.;
A240F.113; A241.F.11.4; A242F.11.i; A243.F.11.i; A244F.11.i; A.245F.11.i;
A.246 F.11.i; A.247.F.11.i; A.248.F.11.i; A.249.F.11.i; A.250.F.11.i; A.251.F.11.i;
A252F.11i; A.253.F.11.i; A.254 F.11. i; A.255.F.11.i; A.256.F.11 d; A257.F.11.j;
A258F.11.4; A259.F.11.i; A260:F.11.i; A261.F.11.i; A.262.F.11.i; A.263.F.11.i;
A264F.114; A265F.11.i; A.266.F.11i; A267.F.11.i; A.268.F.11.i; A.269.F.11.i;
A270F.11.i; A.271.F.11i; A272 F.11 l,A273.F111,A274F11 i; A275.F.11.;
A276F.11.i; A277 F.11.i; A278 F.11.i; A.279.F.11.i; A.280.F.11.i; A.281.F.11.j;
A282F.11.i; A.283.F.11.i; A.284.F.11.i; A.285F.11. i; A.286.F.11.i; A.287.F.11.i;
A288F.11i; A:289.F.11.i; A.290.F.11.i; A291.F.11.i; A.292 F.11.i; A293F.11.;
A294F.11.i; A295F.11.i; A.296.F.11.i; A297.F.11.i; A.298.F.11.i; A.299.F.11.i;
AJ300.F.11j; A301.F.11.4; A302.F.11.4; A303.F.11.i; A:304.F.11.i; A.305.F.11.j;

" A306.F.11.; A.307.F.11.i; A.308.F.11 i; A309.F.11.i; A.310.F.11i; A.311.F.11.i;

A312F.11; A313F.11i; A.314.F.11.i; A.315.F.11i; A.316.F.11;i; A.317.F.11.i;
A.318F.11.; A.319.F.11.; A.320.F.11.i; A321.F.11.i; A.323.F.11.i; A.324.F.11;
A325F.114; A.326.F.11.i; A.327.F.11.i; A.328.F:11.i; A.329.F.11.i; A.330.F.11.i;
A331F.114 A332F.114; A333.F.11.4; A334F.11.4; A335F.11 4; A336.F.11.%;
A.337.F.114; A338F.11i; A339F.114; A340.F.11.i; A.341.F.11 3; A342.F.11;
A.343F.11i; A344.F.11.; A345.F.11.i; A.346.F.11.i; A.347.F.11i; A.348.F.11.i;
A349.F.11.i; A350.F.11.i; A.351.F.11.i; A.352.F.11.i; A.353.F.11.i; A.354.F.11.;
A355.F.11:; A356.F.1Li; A.357.F.11.i; A.358.F.11.i; A.359.F.11.i; A.360.F.11.i;
A361.F.11i; A362.F.11i; A.363.F.11.i; A364.F.11.i; A.365.F.11.i; A366.F.11i;
A.367.F.1Li; A368.F.11.i; A.369.F.11.i; A370.F.11.i; A.371.F.11i; A372.F.11;
AJ373F.11i; A374F.11.i; A375F.11.i; A376F.11.i; A.377F.11.i; A.378.F.11i;
A379.F.11.i; A380.F.11.i; A.381.F.11.i; A.382.F.11.i; A.383.F.11.i; A.384.F.11.i;
A.385F.11; A.386.F.11.i; A.387.F.11.i; A.388.F.11.i; A.389.F.11.i; A.390.F.11.i;
A391F11i; A392F.11i; A.393.F.11i; A.394F.11. 4; A.395F.11i; A.396.F.11.;
A397F.114; A398F.11i; A399.F.11.i; A400.F.11.i; A401.F.11.i; A402F.11.i;
A403F.11.i; A404F.11.i; A.405.F.11.i; A406.F.11.i; A.407.F.11.i; A.408.F.11.i;
A409.F.11.i; A410.F.11:i; A411.F.114; A412F.11.i; A413 F.11.i; A414.F.11.i;
AJ415F.114; A416F.11.i; A417.F.11.i; A418.F.11.i; A419.F.11.i; A420.F.11;
A421.F.11i; A422 F.11i; A423.F.11.i; A424 F.11.i; A425.F.11.i; A426.F.11;
A427F.11i; A428F.11.i; A429.F.11.i; A430.F.11.i; A431.F.11.i; A432.F.11.;
AA433F.11i; A434.F.11.i; A435.F.11.i; A436.F.11.i; A.437.F.11i; A438.F.11.j;
A439F.11i; A440.F.11.i; A441.F.11.i; A442F.11.i; A443F.11.i; A444 F11i;
A445F.11.i; A446.F.11.i; A447.F.11.i; A448.F.11.i; A.449.F.11.i; A.450.F.11.i;
A451.F.11; A452F.11.i; A453.F.11.i; A.454F.11.i; A.455.F.11.i; A.456.F.11j;
A457.F.11.i; A458.F.11i; A459.F.11.i; A460.F.11.i; A461.F.11.i; A462.F.11.i;
A463F.11.i A464F.11.i; A465.F.11.i; A466.F.11.i; A467F.11.i; A468.F.11;
A469F.11i; A470F.11.i; A471.F11i; A472F11i; A473.F11i; A474F.11;;
AA475.F.11; A476.F.11.i; A477.F.11.i; A478.F.11. i; A.479.F.11.i; A480.F.1Lj;
A481F.11i; A482F.11.i; A.483.F.11.i; A484.F.11.i; A485F.11.i; A486.F.11j;

- A487F.11.i; A488F:11.i; A489.F.11.i; A490F.11.i; A491.F.11.i; A492F.11,;

A493F.114; A494.Fll i; A495.F.11.i; A496.F.11.i; A497.F.11.i; A498F.11;

- 144-



WO 96/26933

10

15

20

40

PCT/US96/02882

A.499.F.114; A.SOO.F.I 1i; A501.F.11.i; A.502.F.11.i; A.503.F.11.i; A.504.F.11.i;
A.505.F.11.i; A.506.F.11.i; A.507.F.11.i; A.508.F.11.i; A.509.F.11.i; A.510.F.11.;;

'A.511F.11i; A512F.11j; A512F.11i; A513.F.11.i; A.514.F.11.i; A.515.F.11.j;

A.516.F.11.i; A.517.F.11.i; A.518.F.11.i; A.519.F.11.i; A.520.F.11.i; A.521.F.11.i;
A522F.11.i; A.523.F.11.i; A524.F.11.i; A.525.F.11.i; A.526.F.11.i; A.527.F.11.i;
A.528 F.11.i; A.529.F.11.i; A.530.F.11.i; A.531.F.11.i; A.532.F.11.i; A.533.F.11.i;
A.534F.11.i; A535.F.11.i; A536.F.11.i; A.537.F.11.i; A.538.F.11.i; A.539.F.11.i;
A.540.F.11.i; A.541.F.11.i; A.542.F.11.i; A.543.F.11.i; A.544.F.11.i; A 545.F.11.i;
A.546.F.11.i; A547.F.11j; A548.F.11.i; A.549.F.11.i; A.550.F.11.i; A.551.F.11.i;
A.552.F.11.i; A553.F.11.i; A.554.F.11.i; A.555.F.11.i; A.556.F.11.i; A.557.F.11.;;
A.558.F.1Li; A.559.F.11.i; A.560.F.11.i; A.561.F.11.i; A.562.F.11.i; A563.F.11.i;
A564.F.11.i; A.565.F.11.i; A.566.F.11.i; A.567.F.11.i; A.568.F.11.i; A569.F.11.i;
A.570.F.11.i; A571.F.11.; A572.F.11.i; A573.F.11.i; A574.F.11.i; A575.F.11.i;
A.576.F.11.i; A577.F.11.i; A.578. F.11.i; A.579.F.11.i; A.580.F.11.i; A.581.F.11.i;
A.582F.11.i; A.583.F.114; A.584.F.11.i; A.585.F.11.i; A.586.F.11.i; A.587.F.11.j;
A.588.F.11.i; A.589.F.11.4; A.590.F.11.i; A.591.F.11.i; A.592.F.11.i; A.593.F.11.j;
A.594.F.11.i; A595F.11i; A596.F.11.i; A.597.F.11.i; A.598.F.11.i; A.599.F.11.i;
A.600.F.11.i; A.601.F.11.i; A.602.F.11.i; A.603.F.11.i; A.604.F.11.i; A.605.F.11.i;
A.606.F.11.i; A.607.F.11.i; A.608.F.11.i; A.609.F.11.i; A.610.F.11.i; A.611.F.11.i;
A612F.11i; A.613F.11.i; A.614.F.11.i; A.615F.11.i; A.616.F.11.i; A.617.F.11.j;
A.618.F.11.i; A.619.F.11.i; A.620.F.11.i; A.621.F.11.i; A.622.F.11.i; A.623.F.11.};
A.624.F.11.i; A.625.F.11.i; A.626.F.11.i; A.627.F.11.i; A.628.F.11.i; A.629.F.11.;
A.630.F.11.i; A.631.F.11.i; A.632.F.11.i; A633.F.11.i; A.634.F.11.i; A.635.F.11.;
A.636.F.11.i; A.637.F.11.i; A.638.F.11.i; A.639.F.11.i; A.640.F.11.i; A.641.F.11.i;
A.642.F.11.i; A.643.F.11.i; A644.F.11i; A.645.F.11.i; A.646.F.11.i; A647.F.11.i;
A.648.F.11.i; A.649.F.11.i; A.650.F.11.i; A.651.F.11.i; A.652.F.11.i; A.653.F.11.i;
A.654.F.11.i; A.655.F.11.i; A.656.F.11.i; A.657.F.11.i; A.658.F.11.i; A.659.F.11.i;
A.660.F.11.i; A.2.a.44.i; Ad.a44.i; Adaddi; ASaddi; AS.addi; A100.a.44.i;

"A.101.a.44.5; A.102.2.44.i; A.103.2a.44.i; A.104.a.44.i; A.105.a.44.i; A.106.a.44.i;

A.107.a.44.i; A.108.a.44.i; A.109.a.44.i; A.110.a44.i; A.111.a.44.; A.112.a.44.i;
All3.a44.i; Al14.a.44.i; A.115.a.44.i; A.116.a.44.i; A.117.a.44.i; A.118.a.44.i;
A;119,a.44.i; A.120.a.44.i; A.121.a.44.i; A.122.a.44.i; A 123.a.44.1; A.124.a.44.i;
A.125.a44.i; A126.a.44.i; A.127.a.44.i; A.128.a44.i; A.129.a.44.i; A.130.a.44.1;
Al3lad4i; A132.a.44.1; A.133.a.44.; A.134.a44.i; A.135.a.44.1; A.136.a.44.;
A137.a44i; A138.a.44.i: A.139.a.44.i; A.140.a44.i; A.141.a44.i; A.142.a.44.i;
Al43.a.44.; A.144.a.44.i; A.145.a.44.1; A.146.a.44.i; A.147.a.44.i; A.148.a.44.i;
A.149.a.44.i; A.150.a.44.i; A.151.a.44.i; A.152.a.44.i; A.153.a.44.i; A.154.a.44.i;
A.155.a.44.i; A.156.a.44.i; A.157.a.44.; A.158.a.44.i; A.159.a.44.i; A.160.a.44.i;
A.161. a.d4d.i; A.162.a.44.; A.163.a.44.i; A.164.a.44.i; A.165.a.44.i; A.166.a.44.i;
A.167.a.44.i; A.168.a.44.i; A.169.a.44.i; A.170.a.44.i; A.171.a.44.i; A.172.a.44.i;
A173.a44.i; A174.a.44; A.175.a.44i; A.176.a.44.; Al77.a44.; A178.a.44.i;
A.179.a.44.i; A.180.a.44.i; A.181.a.44.i; A.182.a.44.i; A.183.a.44.i; A.184.a.44.i;
A.185.a.44.i; A.186.a.44.i; A.187.a.44.i; A.188.a.44.i; A.18%.a.44.i; A.190.a.44.i;
A191.a.44.; A192.a.44.5; A.193.a.44.i; A.194.a.44.i; A.195.a.44.i; A.196.a.44.i;
A197.a.44.i; A198.a.44.i; A.199.a.44.i; A.200.a.44.; A201.a.44.0; A.202.2.44.5; -
A.203.a.44.i; A.204.2.444; A.205.a.44.5; A.206.a.44.i; A.207.a.44.i; A.208.a.44.i;
A209.a44i; A210.a44.i; A211l.a44.i; A212.a44.; A.213.a.44.; A.214.a.44.i;
A215.a44.i; A216.a.44.i; A.217.a.44.i; A218.a44.i; A.219.a.44.i; A.220.a.44.i;
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A221a441,A222a441,A223a441,A224a441,A225a441,A226a441,
A227a441,A228a441,A229a441,A230a441,A231a441,A232a441,
A233a441,A.234a441,A235a441,A.236a441,A237a441,A238a441,
A.239.a.44.i; A240.a.44.i; A241.ad4.i; A242.a.44.i; A243.a.44.i; A244.a44.i;
A245a441,A246a441,A247a441,A248a441,A249a441,A250.a441,
A.251. a441,A252a441,A253a441,A254a441,A.255a441,A256a441,
A257a441,A258a44:,A259a441,A260a441,A261 add.i; A.262.a.44.;
A263a441,A264a441,A265a441,A.2663441,A267a441,A268a441,
A.269.a.44.i; A270.a.44.i; A.271.a.44.; A.272a441,A273a441,A274a44|, ,

'A275a441,A276a441,A277a441,A278a441,A279a441,A280a441,

A.281.a.44.i; A.282.a.44.i; A.283a441,A.284a441,A285a441,A286a441,
A.287.a44.i; A.288a441,A289a441,A290a441,A291a441,A292a441, '
A.293.a.44.i; A.294a441,A295a441,A296a441,A297a441,A298a441,'
A.299.a.44; A.300a441,A301a441,A302a441,A303a441,A304a441,
A305a441.A.306a441,A307a441,A308a441,A309a441,A310a441,

"A311.a44i; A312.a.44.; A313.a44.; A314.a44.1; A315.a44.i; A.316.a.44.i;

A317a441,A3183441,A319a441,A320a441,A321a441,A322a441,
A323.a.44; A.324a441,A325a441, A326.a44.i; A.327.a.44.i; A.328.a.44.i;
A.329.a.44.i; A330.a.44.i; A.331.a44.i; A332.a.44.i; A.333.a.44.i; A334.a44.;
A335a441,A.336a441,A.337.a44:, A338.a.44.; A.339.a.44.i; A.340.a.44.i;
A341.a44i; A.342a441,A343a441,A344a441,A3453441,A346a441,
A347.a.44i; A348.a.44.i; A.349.a.44.i; A.350.a.44.i; A.351.a.44.i; A.352.a.44.i;

"A.353.a.44.i; A.354a44:,A355a441,A3563441,A357a441,A358a441,-

B.2a441,B3a441,B4a441,BSa441,B9a441,BlOOa441,8101 a.d4.i;

'B.102.a.44.i; B.103.a.44.i; B.104.a.44.i; B.105.a.44.i; B.106.a.44.i; B.107.a.44.i;

B.108.a.44.i; B.109.a.44.i; B.110.a.44.i; B.111.a.44.i; B.112.a.44.i; B.113.a.44.i;
B114a441,3115a441,3116a441,3117a441,3118a441,3119a441,
BlZOa441,3121a441,3122a441,Blz3a441,3124a44.1,B125a44.1,
3126a441,B127a441,3128a44.1,8129a441,3130a441,3131a441,
Bl32a441,8133a441,Bl34a44.1,3135a441,3136a441,8137a441,
8138a441,3139a441,B140a441,Bl41a441,Bl42a441,Bl43a441

'Bl44a441,Bl45a441,Bl46a441,Bl47a441,B148a441,B149a441,

B.150.a.44.i; B.151.a.44.i; B.152.a.44.i; B.153.a.44.;; B.154.a.44.i; B.155.a.44.i;
B.156.a.44.i; B.157.a.44.i; B.158.a.44.i; B.159.a.44.i; B.160.a.44.i; B.161.a.44.i;
B.162.a.44.i; B.163.a.44.i; B.164.a.44.i; B.165.a.44.i; B.166.a.44.i; B.167.a.44.i;

- B.168.a.44.i; B.169.a.44.i; B.170.a.44; B.171.a.44.i; B.172.a.44.i; B.173.a.44.i;

B.174.a.44.i; B.175.a.44.i; B.176.a.44.i; B.177.a.44.i; B.178.a.44.i; B.179.a.44.i;
3180a441,3181a441,Bl82a441,3183a441,B184a441,3185a44:,
3186a441,Bls7a441,3188a441,3189a441,8190a441,Bl91 a.dd.i;
B192.a441,Bl93a441,Bl94a441,Bl95a441,Bl96a441,B197a441,

: B198a441,Bl99a44.1,B.200a441,8201a441,8202a441,3203a44|,

BZO4a441,B.205a44.1.B206a44.1,BZG7a441,B208a441,3209a441,
B.210.a.44.i; B.211. a441,3212a441,B.213a441,3214a441,3215a44x,
B.216a441,B.217a441,B218a441,8219a441,8220a441,8221a441,
3222a441,B.223a441,3224a441,8225a441,8226a441,8227a441,
3228a441,8229a441,8230a441,8231 a.44.i; B232.a.44.i; B.233.a.44.i;
B.234.a.44.i; B.235.a.44.i; B.236.a.44.i; B.237.2.44.i; B.238.a.44.i; B.23%9.a.44.i;
B.240.a.44.i; B.241. a441,B.242a441,8243a441,8244a441,BZ45a44:,
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B.246.a.44.i; B.247.a.44.i; B.248.a.44.i; B.249.a.44.i; B.250.a.44.i; B.251.a.44.i;
B.252.a.44.i; B.253.a.44.i; B.254.a.44.i; B.255.a.44.i; B.256.a.44.i; B.257.a.44.i;
B.258.a.44.i; B.259.a.44.i; B.260.a.44.i; B.261.a.44.i; B.262.a.44.i; B.263.a.44.i;
B.264.a.44.i; B.265.a.44.i; B.266.a.44.i; B.267.a.44.i; B.268.2.44.i; B.269.a.44.i;
B.270.a.44.i; B.271.a.44.i; B.272.a.44.i; B.273.a.44.i; B.274.a.44.i; B.275.a.44.i;

 B.276.a.44.i; B.277.a.44.i; B.278.a.44.i; B.279.a.44.i; B.280.a.44.i; B.281.a.44.i;

B.282.a.44.i; B.283.a.44.i; B.284.a.44.i; B.285.2.44.i; B.286.2.44.i; B.287.a.44.i;
B.288.a.44.i; B.289.a.44.i; B.290.a.44.i; B.291.a.44.i; B.292.a.44.i; B.293.a.44.i;
B.294.a.44.i; B.295.a.44.i; B.296.a.44.i; B.297.a.44.i; B.298.2.44.i; B.299.a.44.i;
B.300.a.44.i; B.301.a.44.i; B.302.2.44.i; B.303.a.44.i; B.304.a.44.i; B.305.a.44.i;
B.306.a2.44.i; B.307.a.44.i; B.308.2.44.i; B.309.2.44.i; B.310.a.44.i; B.311.a.44.i;
B.312.a.44.i; B.313.a.44.i; B.314.a.44.i; B.315.a.44.i; B.316.a.44.i; B.317.a.44.j;
B.318.a.44.i; B.319.a.44.i; B.320.a.44.i; B.321.a.44.i; B.322.a.44.i; B.323.a.44.i;
B.324.a.44.i; B.325.a.44.i; B.326.a.44.i; B.327.a.44.i; B.328.a.44.i; B.329.a.44.i;
B.330.a.44.i; B.331.a.44.i; B.332.a.44.i; B.333.a.44.i; B.334.a.44.i; B.335.a.44.i;

'B:336.a.44.i; B.337.a.44.i; B.338.a.44.i; B.339.a.44.i; B.340.a.44.i; B.341.a.44.i;

B.342.a.44.i; B.343.a.44.i; B.344.a.44.i; B.345.a.44.i; B.346.a.44.i; B.347.a.44.i;

B.348.a.44.i; B.349.a.44.i; Bi_350§a.‘44.i; B.351.a.44.1; B.352.a.44.i; B.353.2.44.i;
B.354.a.44.i; B.355.a.44.i; B.356.a.44.i; B.357.a.44.i; B.358.a.44.i; E.2.a.44.i; E.3.a.44.i;
E4.a.44.i;E5.a.44.i; E9.a.44.i; E.100.a.44.i; E.101.a.44.i; E.102.a.44.i; E.103.a.44.i;

ElO4a441,E105a441,E106a441,B107a441,E108a441,E109a441,
E.110.a.44.i; E.111. a441,E112a441,Ell3a441,E114a441,E115a441,
E.116.a.44.i; E.117.a.44.i; E.118.a.44.;; E.119.a.44.i; E.120.a.44.i; E.121 adi;
E.122.a.44.i; E.123.a.44.i; E.124.a.44.i; E.125.a.44.i; E.126.a.44.i; E.127.a.44.j;
E.128.a.44.i; E.129.a.44.i; E.130.a.44.i; E.131.a.44.i; E.132.a.44.i; E.133.a.44.i;
E.134.a.44.i; E.135.a.44.i; E.136.2.44.i; E.137.a.44.i; E.138.a.44.i; E.139.a.44.i;
E.140.a.44.; E.141.a.44.i; E.142.a.44.i; E.143.a.44.i; E.144.a.44.i; E.145.a.44.i;
E.146.a.44.i; E.147.a.44.i; E.148.a.44.i; E.149.a.44.i; E.150.a.44.i; E.151.a.44.i;
E152a441,£153a441,£154a441,£155a441,ElS6a44:,E157a441,
E.158.a.44.i; E.159.a.44.i; E.160.2.44.i; E.161.a.44.i; E.162.2.44.i; E.163.a.44.i;

- E.164.a.44.i: E.165.a.44.i; E.166.a.44.i; E.167.a.44.i; E.168.a.44.i; E.169.a.44.i;

E.170.a.44.i; E.171.a.44.i; E.172.2.44.i; E.173.a.44.i; E.174.a.44.i; E.175.a.44.j;
E.176.2.44.3; E.177.2a.44.i; E178.2.44.i; E.179.a.44.1; E.180.a.44.i; E.181.a.44.i;
E.182.a.44.i; E.183.a.44.i; E.184.a.44.i; E. 185.a.44.i; E.186.a.44.i; E.187.2.44.i;
E.188.a.44.i; E.189.a.44.i; E.190.a.44.i; E.191.a.44.i; E.192.a.44.i; E.193.a.44.i;
E.194.a.44.i; E.195.a.44.i; E.196.a.44.i; E.197.a.44.i; E.198.a.44.i; E.199.2.44.i;
E.200.a.44.i; E201.a.44.;; E.202.a.44.i; E.203.a.44.i; E.204.a.44.i; E.205.a.44.i;
E.206.a.44.i; E.207.a.44.i; E.208.2.44.i; E.209.a.44.i; E.210.a.44.i; E.211.a.44.j;
E.212.a.44.i; E213.a.44.i; E214.a.44.i; E.215.a.44.i; E.216.a.44.i; E.217.a.44.i;
E.218.a.44.i; E219.a.44.i; E.220.a.44.i; E.221.a.44.j; E.222.a.44.i; E.223.a.44.1;
E.224.a.44.i; E225.a.44.i; E.226.a.44.i; E.227.a.44.i; E.228.a.44.i; E.229.a.44.i;
E.230.a.44.i; E231.a.44.i; E.232.a.44.i; E233.a.44.i; E.234.a 44.i; E.235.a.44.i;

' E.236.a.44.i; E237.a.44.i; E.238.a.44.i; E23%9.a.44.i; E.240.a.44.i; E.241.a.44.i;

E.242.a.44.i; E243.a.44.i; E.244.a.44.i; E245.2.44.i; E246.a 44.i; E 247 .a 44.i;
E.248.2.44.i; E249.a.44.i; E.250.a.44.i; E251.a.44.i; E.252.2.44.i; E.253.a.44.i;
E.254.a.44.i; E255.a.44.i; E.256.a.44.i; E.257.a.44.i; E.258.2.44.i; E.259.a.44.i;
E.260.a.44.i; E.261.a.44.i; E.262.a.44.i; E263.a.44.i; E.264.a.44.i; E.265.a.44.i;

' E.266.a.44.;; E267.a.44.; E.268.a.44.i; E269.a.44.i; E270.a.44.i; E.271.a44.i;
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£z72a44i,2273a441,13274a441,32'75a441,"527'6:44'1,"3'2775441,

- E.278.a.44.i; E.279.a.44.i; E.280.a.44.i; E.281 a441,E282a441,E283a441,

E284a441,E285a441,E286a441,13287a441,E288a441,E289a441,
E.290.a.44.i; E.291 a.441,E.Z923441,E.293a441,E294.a441,£295a441,
E.296.2.44.i; E297.a.44.i; E298.a.44.i; E.299.a.44.i; E.300.a.44.i; E.301.a.44.; -
2302a441,E303a441,E304a441,E305a441,E306a441,E.307a441,
E.308.a.44.i; E.309.a.44.i; E.310.a.44.i; E.311. a441,E312a441,E313a441,
E314a441,E315a441,ESl6a441,E317a441,F.318a441,E319a441,
E320a441,}3321a441,E322.a441,E323a441,E324a441,£325a441,
E326a441,E327a44:,E328a441,E.329a44.1,E330a441,EB31a441,
E332a441,E3333441,E334a44|,E335a441,E336a441,E337a441,
E338a441,l:'339a441,£340.a441,£341a44.1,F.342a441,E343a441,
E344a441,E345a441,5346a441,E347a441,E348a441,E349a441,
E.350.a.44.i; E.351. a441,E352a441,E353a441,E354a441,1".355a441,

E.356.a.44.i; E.357.a.44.i; E358.a.44.i; B2.a4.i; B.3.a4di; B4.a4.i; B5.a4.; B9.a4i;

BlOOa41,BlOla41,B102a4x,BlD3a41,B104a41,3105a41,8106a41,
B107a41,B108a41,BlO9a41,BllO.a41,Bllla41,BllZa41,3113a41,
Bll4a41,BllBa41,3116a41,Bll7a41,8118a41,8119a4i B.120.a.4.j;
3121a41,B122a41,B123a4.1,8124a41,3125a41,8126a41,B127a41,
8128a41,3129a41,5130a41,Bl31.a41,3132a41,8133a41,Bl34a4x,
Bl35a41,8136a41,B137341,3138a41,8139a4x,8140a4l.Bl41a41,
Bl42a4.1,3143a41,Bl44a41,Bl45.a41,Bl46a41,8147a41,Bl48a41,
B149a41,3150a41,3151a41,B152a41,B153a41,8154.a41,.8155a41,
81563.4.1,8157a41,3158a41,B159341,3160341,8161a4x,8162a4x,
B163a41,Bl64a41,Bl65a41,8166a41,B167a41,Bl68a41,Bl69a41, '
Bl70a4.1,Bl7la41,B172a41,B173.a41.Bl74a41,Bl75a41,Bl76a41,
Bl77a41,Bl78a41,Bl79a41,8180a4.x,3181a41,8182.a41,8183a41,
B.184.a.4.i; B.185.a.4.i; B.186.a4.i; B.187.a.4.i; B.188.a.4.i; B.189.a.4.i; B.190.a4.i;
B.191.a.4.i; B.192.a.4.i; B.193.a.4.i; B.194.a.4.i; B.195.a.4.i; B.196.a.4.i; B.197.a.4.i;
Bl98a41,Bl99a4.1,8.200a41,3201a41,B.202a41,B.203a41,8204a41,
8205a41,BZO6a41,B207a41,3208.a4.1,3209a41,8210a41,8211a41,
B.212.a.4.i; B.213.a.4.i; B.214.a4.i; B.215.a4.1, B.216.a4.i; B217.a.4.i; B.218.a4.i;
3219a4|,8220a41,B.221a41,3222a4.1,B.223341,B.224a4x,3225a41,
B.226.a.4.i; B.227.a.4.i; B.228.a.4.i; B.229.a4.; B.230a41,BZ31a41,BZ32a41,
8233a41,B.234a41,B.235341,3236a4.1,3237a41,8238a41,Bz39a41,' )
B.24Da41,3241341,8242.a4x,3243a4.1,B.244a41,3245a41,3246a41,
B.247.a4.i; B.248.a4.i; B.249.a4.i; B.250.a.44; B251.a.4.i; B.252.a.4.i; B.253.a4.i;
8254a41,B.255a41,8256a41,8257.a41,B.258a41,5259a41,8.260a41,
B.261.a.4.i; B.262.a.4.i; B.263.a.4.i; B.264.a.4.i; B.265.a.4.i; B.266.a.4.i; B.267.a.4.i;
8268a41,B.269a41,8270a41.BZ71.a41,BZ72a41,BZ73a41,B.274a41,
B.275a41,8276a41,B.277a41,3278a41,8279.a41,.3280a41,3281a41,
8282a41,8283a4:,8284a41,B285a41,8286.a4:,_8287a41,B288a41,
8289a41,3290a41,BZ91a41,B.292.a41,3293a41,BZ94a41,BZ95a41,
B.296.a.4.4; B.297.a.4.i; B.298.a.4.i; B.299.a.4.i; B.300.a.4.i; B.301.a.4.i; B.302.a.4.i;
B303a41,8304a41,B305a41,B.306.a41,8307.a.4.1,.B308a.41,13309a41,
B310a41,B311a41,3312.a4x,8313a41,B314a4x,B315a41,B316a41,
B.317.a.4.i; B.318.a.4.i; B.319.a.4.i; B.320.a.4.i; B.321.a.4.i; B.322.a.4.i; B.323.a.4.j;
8324a4x,3325a41,8326a41,B327a41,B328a41,3329a41,3330a41,
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B.331.a.4.i; B.332.a.4.i; B.333.a.4.i; B.334.a.4.i; B.335.a.4.i; B.336.a.4.i; B.337.a.4.i;
B.338.a.4.i; B.339.a.4.i; B.340.a.4.i; B.341.a.4.i; B.342.a.4.i; B.343.a.4.i; B.344.a.4.i;
B.345.a.4.i; B.346.a.4.i; B.347.a.4.i; B.348.a.4.i; B.349.a4.i; B.350.2.4.i; B.351.a.4.i;
B.352.a.4.i; B.353.a.4.i; B.354.a.4.i; B.355.a.4.i; B.356.a.4.i; B.357.a.4.i; B.358.a.4.i;
E2.a4.i;E3.a4i;E4.a4i; E5.a4i; E9.a4i; E100.a.4.; E10l.a4.; E.102.a.4.};
E.103.a.4.i; E.104.a.4.i; E.105.a.4.i; E.106.a.4.i; E.107.a.4.i; E.108.a.4.i; E.109.a.4.i;
E.110.a4.j; E.11l.a4.i; E.112.a4.i; E.113.a.4.;; E.114.a.4.i; E.115.a.4.i; E.116.a.4.i;
E.117.a4.; E.118.a.4.j; E119.a.4.i; E.120.a4.i; E.121.a4.i; E122.a4.i; E.123.2a4.i;
E.124.a.4.i; E.125.a.4.i; E.126.a.4.i; E.127.a.4.i; E.128.a.4.i; E.129.a4.i; E.130.a.4.i;
E.131.a4.; E.132.a.4.i; E.133.a.4.i; E.134.a4.i; E.135.a.4.i; E.136.a.4.i; E.137.a 4.i;
E.138.a.4.j; E.139.a.4.i; E.140.a.4.i; E.141.a.4.;; E.142.a.4.i; E.143.a4.;; E.144.2.4.i;
E.145.a.4.i; E.146.a.4.i; E.147.a.4.i; E.148.a.4.i; E.149.a.4.i; E.150.a.4.i; E.151.a44;
E:152.a.4.i; E.153.a.4.i; E.154.a.4.i; E.155.a.4.i; E.156.a.4.i; E.157.a.4.i; E.158.a 4.i;
E.159.a.4.i; E.160.a.4.i; E.161.a.4.i; E.162.a.4.i; E.163.a4.i; E.164.a4.i; E.165.a.4.i;
E.166.a4.i; E.167.a.4.i; E.168.a.4.i; E.169.a.4.i; E.170.a.4.i; E.171.a.4.i; E.172.a4.; -
E.173.a4.i; E.174.a4.i; E.175.a.4.i; E.176.a.4.i; E.177.a.4.i; E.178.2.4.i; E.179.a 4.i;

‘E.180.a.4.i; E.181.a.4.i; E.182.a.4.i; E.183.a.4.i; E.184.2.4.i; E.185.a.4.i; E.186.2.4.i;

E.187.a.4.i; E.188.a.4.i; E.18%.a.4.i; E.190.a4.i; E.191.a.4.i; E.192.a4.i; E.193.a4.i;
E.194.a.4.i; E.195.a.4.i; E.196.a.4.i; E.197.a.4.i; E.198.a.4.i; E.199.a.4.i; E.200.a.4.i;
E.201.a4.; E.202.a.4.i; E.203.a.4.i; E.204.a.4.i; E.205.a.4.i; E.206.a.4.i; E.207.2.4.i;
E.208.a.4.i; E.209.a.4.i; E.210.a.4.i; E211.a.4.i; E212.a4.i; E213.a4.i; E214.a4.i;
E.215.a4.i; E.216.a.4.i; E.217.a.4.i; E.218.a.4.i; E.219.a.4.i; E220.a4.i; E221.a 4 i;
E.222.a.4.i; E223.a.4.i; E224.a.4.i; E.225.a.4.i; E.226.a.4.i; E.227.a4.i; E228.a.4.i;
E.229.a.4.i; E.230.a.4.i; E.231.a.4.i; E.232.a.4.i; E.233.a4.i; E.234.a.4.i; E.235.a4.i;
E.236.a.4.i; E.237.a.4.i; E238.a.4.i; E.239.a.4.i; E.240.a.4.i; E241.a.4.i; E242.a4.i;
E.243.a4.i; E244.a.4.i; E245.a.4.i; E.246.a.4.i; E.247.a 4.i; E.248.a4.i; E.249.2.4.i;
E.250.a4.i; E.251.a.4.i; E.252.a.4.i; E.253.a.4.i; E.254.a.4.i; E.255.a.4.i; E256.2.4.];
E.257.a.4.i; E258.a.4.i; E.259.a.4.i; E.260.a.4.i; E.261.a.4.i; E262.a.4.i; E.263.a.4.i;
E.264.a.4.; E.265.a.4.i; E.266.a.4.i; E.267.a.4.i; E.268.a.4.i; E.269.a.4.i; E270.a.4.i;
E.271.a4.i; E272.a4.; E.273.a4.i; E274.a.4.i; E.275.a4.i; E.276.a.4.i; E277.a4.i,
E.278.a.4.i; E279.a.4.i; E.280.a.4.i; E281.a.4.i; E.282.a.4.i; E.283.a.4.i; E.284.a.4.i;
E.285.a.4.i; E.286.a.4.i; E.287.a4.i; E.288.a.4.4; E.289.a.4.i; E.290.a.4.i; E.291.a.4.i;
E.292.a.4.i; E.293.a.4.i; E.294.a.4.i; E.295.a.4.i; E.296.a.4.i; E.297.a4.i; E.298.a.4.i;
E.299.a4.i; E.300.a.4.i; E.301.a4.i; E.302.a.4.i; E.303.a.4.i; E.304.a.4.4; E.305.a.4.i;
E.306.a.4.i; E.307.a.4.i; E.308.a.4.i; E.309.a.4.i; E.310.a.4.i; E311.a4.i; E312.a4.i;
E.313.a4.; E.314.a4.i; E315.a.4.i; E.316.a.4.i; E317.a.4.i; E.318.a4.i; E.319.a.4.i;
E.320.a.4.;; E.321.a.4.i; E.322.a.4.i; E.323.a.4.i; E.324.a.4.i; E.325.a4.i; E.326.a.4.i;
E.327.a4.; E.328.a.4.i; E.329.a.4.i; E.330.a.4.i; E.331.a.4.i; E.332.a.4.i; E.333.a4.i;
E.334.a.4.; E.335.a.4.i; E.336.a.4.i; E.337.a.4.i; E.338.a.4.i; E339.a4.i; E340.a4.i;
E.34l.a4.; E342.a.4.i; E343.a4.i; E344.a4.i; E345.a.4.i; E346.a 4., E.347.a4.i;
E.348.a.4.i; E.349.a.4.i; E.350.a.4.; E.351.a.4.i; E352.a4.i; E353.a4.i; E.354.a4.j;
E.355.a4.i; E.356.a.4.i; E.357.a.4.i; E.358.a.4.i; B.2.a.11.i; B.3.a.11.i; B4.a.11.j;
B.5.a.11.i; B.9.a.11.i; B.100.a.11.i; B.101.a.11.i; B.102.a.11.i; B.103.a.11.i; :
B.104.a.11.i; B.105.a.11.i; B.106.a.11.j; B.107.a.11.i; B.108.a.11.i; B.109.a.11.i;
B.110.a.11.; B.111.a.11.i; B.112.a.11.i; B.113.a.11.i; B.114.a.11.i; B.115.a.11.i;
B.116.a.11.i; B.117.a.11.i; B.118.a.11.i; B.119.a.11.i; B.120.a.11.i; B.121.a.11.i;
B.122.a.11.; B.123.a.11.i; B.124.a.11.i; B.125.a.11.i; B.126.a.11.i; B.127.a.11.i;
B.128.a.11.; B.129.a.11.i; B.130.a.11.i; B.131.a.11.i; B.132.a.11.i; B.133.a.11.i;
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Bl34a111,3135a111,8136a113,Bl37a111,Bl38a111,8139a111,
B.140.a.11.i; B.141.a.11.i; B.142.a.11.i; B.143.a.11. 1,BI44a111,Bl45a111,
B146a111,Bl47a111,Bl48a111,Bl49a11x,Bl50alli ‘B.151.a.11j;
B.152.a.11.j; B.153.a.11.i; B.154.a.11.i; B.155.a.11.}; B.156.a.11.i; B.157.a.11.i;
B.158.a.11.i; B.159.a.11.i; B.160.a.11.i; B.161.a.11.i; B.162.a.11.j; B.163.a.11.i;
B.164.a.11.; B.165.a.11.i; B.166.a.11.i; B.167.a.11.i; B.168.a.11.i; B.169.a.11.i;

B.170.a.11.i; B.171.a.11.i; B.172.a.11.i; B.173.a.11.i; B.174.a.11.j; B.175.a.11.i; =

B.176.a.11.i; B.177.a.11.i; B.178.a:11.i; B.179.a.11.j; B.180.a.11.i; B.181.a.11.j;
B182.a111,8183a111,8184a111,8185a111,8186a111,3187a111,
B.188.a.11.i; B.189.a.11.i; B.190.a.11. 1,Bl91a111,Bl92a111,Bl93a111,
B.194.a.11.i; B.195.a.11.i; B.196.a.11.i; B.197.a.11.i; B.198.a.11.i; B.199.a.11.i;
B.200.a.11.i; B.201.a.11.i; B.202.a.11.i; B.203.2.11.i; B.204.a.11.i; B.205.a.11.i;
B.206.a.11. 3,8207a11 i; B.208.a.11.i; B.209.a.11.i; B.210.a.11.i; B.211.a.11.j;

- B.212.a.11; B213.a.11.i; B214.a.11.i; B.215.a.11.i; B.216.a.11.i; B.217.a.11.j;

BZISalI1,B.219a111,8220a111,B.221a111,B.222a111,3223a111,
B.224.a.11.i; B.225.a.11.i; B.226.2.11.i; B.227.a.11.i; B.228.a.11.i; B.229.a.11.j;
B.230.a.11i; B.231.a.11.i; B.232.a.11.i; B.233.a:11.i; B.234.a.11.i; B.235.a.11.i;
B.236.a.11.i; B.237.a.11.i; B238.a.11.i; B.239.a.11.i; B.240.a.11.i; B.241.a.11.i;

"~ B.242.a.11. 1,B.243a111,8244a111,3245a11 1,8246a 11.i; B.247.a.11.i;

B.248.a.11.i; B.249.a.11.i; B.250.a.11.i; B.251.a.11.i; B.252.a.11.i; B.253.a.11.i;
B.254.a.11.i; B.255.a.11.i; B.256.a.11.i; B.257.a.11i; B.258.a.11.i; B.259.a.11.i;
B.260.a.11.i; B.261.a.11.i; B.262.a.11.i; B.263.a.11.i; B.264.a.11.i; B.265.a.11.i;
B.266.a.11.i; B.267.a.11.j; B.268.a.11.i; B.269:a.11.i; B.270.a.11.i; B.271.a.11;
B.272.a.11.i; B.273.a.11.i; B.274.a.11.i; B.275.a.11.i; B.276.a. 11.i; B277.a.11.i;

* B.278.a.11.; B.279.a.11.i; B.280.a.11.i; B.281.a.11.i; B.282.a.11.i; B.283.a.11.i;

B.284.a. 111,3285311.1,3.2863111 i; B.287.a.11.i; B.288.a.11.i; B.289.a.11.i;
B.290.a.11.i; B.291.a.11.i; B.292.a.11 1,3293a11 i; B.294.a.11.i; B.295.a.11.i;.

. B.296.a.11.i; B.297.a.11.i; B.298.a.11.i; B.299.a.11.i; B.300.a.11.i; B. 301.a.11.i;

B.302.a.11.i; B.303.2.11.i; B.304.a.11.i; B.305.a.11.i; B:306.a.11.i; B.307.a.11.i;
B.308.a.11.i; B.309.a.11.i; B.310.a.11:i; B.311.a.11.i; B.312.a.11.i; B.313.a.11.i;
B.314.a.11.i; B.315.a.11.i; B.316.a.11.i; B.317.a.11.i; B.318.a.11.i; B.319.a.11.{;
B.320.a.11.i; B.321.a.11.i; B.322.a.11. i; B.323.a.11. 1,8324a111,B3253111,
B.326.a.11.i; B.327.a. 111,3328a11|,B.329a111,B330a111,B331a111,
B.332a111,B.333a111,3334a111,3335.allx,8336a111,8337a111,
B.338a111,B.339a111,B.3403111,B341.alli B.342.a.11.i; B.343.a.11.i;
B.344.a.11.i; B.345.a.11.i; B.346.a.11.i; B.347.2.11.i; B.348.a.11.i; B.349.a.11.i;
B.350.a.11.i; B.351.a.11.i; B.352.a.11. i; B.353.a.11.i; B.354.a.11.j; B.355.a.11.i;

B.356.a.11.i; B.357.a.11.i; B.358.2.11.i; E2.a.11.i; E3.a.11 _x,B4a111,.E5a_11 i
-E.9.a.11.i; E.100.a.11.i; E.101.a.11.i; E.102.a.11.i; E.103.a.11.i; E.104.2.11.i; '

E.105.a.11.i; E.106.a.11.i; E.107.a.11.i; E.108.a.11.i; E.109.a.11.i; E.110.a.11j;
E.11l.a.114; E.112.a. 11.1,Ell3a11 i; E.114.a.11.i; E.115.a.11.j; E.116.a.11.i;
E.117.a.11.i; E.118.a.11.i; E.119.a.11 1,E.120a111,E‘121a111,E122.a11 i;
E.123.a.114; E.124.a.11.i; E.125.a.11.i; E.126.a.11.i; E.127.a.11.i; E.128.a.11.i;
E.129.a.11.i; E.130.a.11.i; E.131.a.11 4; E132.a.11; E.133.a.11.j; E.134.a.11.j;
E.135.a.11.i;E.136.a.11.i; E.137.a.11 x,E138a111,E139a11 i E.140.a.114;
E.141.a.11i; E.142.a.11.i; E.143.a.11.i; E.144.a.11. 1,El45a 11.i; E.146.a.11.i;
E.147.a.11.; E.148.a. 11.i; E.149.a.11.i; E.150.a.11 .i; E.151.a.11. i; E152.a.11.4;
E.153.a.11.; E.154.a.11.i; E.155.a.11.i; E.156.a.11.i; E.157.a.11.i; E.158.a.11.1;
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E.159.a.11.i; E.160.a.11.j; E.161.a.11.i; E.162.a.11.i; E.163.a.11.]; E.164.a.11.i;
E.165.a.11.; E.166.a.11.i; E.167.a.11.i; E.168.a.11.i; E.169.a.11.i; E.170.a.11.j;
E.171.a.11.i; E172.a.11.i; E.173.a.11.i; E.174.a.11.i; E.175.a.11.i; E.176.a.11.i;
E.177.a.1l1; E.178.a.11.i; E.179.a.11.i; E.180.a.11.i; E.181.a.11.i; E.182.a.11.j;
E.183.a.11.i; E.184.a.11.i; E.185.a.11.i; E.186.a.11.i; E.187.a.11.i; E.188.a.11.i;
E.189.a.11.j; E.190.2.11.i; E.191.a.11.;; E.192.a.11.j; E.193.a.11.i; E.194.a.11;
E.195.a.11.i; E.196.a.11.i; E.197.a.11.i; E.198.a.11.i; E.199.a.11.1; E.200.a.11.i; .
E.201.a.11.i; E.202.a.11.i; E.203.a.11.; E.204.a.11.i; E.205.a.11.i; E.206.a.11.i;
E.207.a.11.; E.208.a.11.i; E.209.a.11.i; E.210.a.11.; E211.a.11.i; E212.2.11.i;
E.213.a.11.j; E214.a.11.i; E215.a.11.i; E216.a.11.i; E.217.a.11.i; E218.a.11,j;
E.219.a.11.i; E.220.a.11.i; E.221.a.11.i; E.222.a.11.i; E.223.a.11.i; E.224.a.11.}; -
E.225.a.11.i; E.226.2.11.i; E.227.a.11.i; E.228.a.11.i; E.229.a.11.i; E.230.a.11.i;
E.231.a.11.i; E232.a.11.j; E.233.a.11.i; E.234.a.11.i; E.235.a.11.i; E.236.a.11.i;
E.237.a.11.i; E238.a.11.i; E239.a.11.i; E240.a.11.i; E.241.a.11.i; E.242.a.11.i;
E.243.a.11.i; E244.a.11.i; E.245.a.11.i; E246.a.11.i; E.247.a.11.j; E248.a.11.];
E.249.a.11.i; E.250.a.11.i; E.251.a.11.i; E.252.a.11.i; E.253.a.11.i; E.254.a.11.i;
E.255.a.11.i; E.256.a.11.i; E.257.a.11.1; E.258.a.11.i; E.259.a.11.i; E.260.a.11.i;
E.261.a.11.i; E.262.a.11.i; E.263.a.11.i; E.264.a.11.i; E.265.a.11.i; E.266.a.11.i;
E.267.a.11.i; E.268.a.11.i; E.269.a.11.i; E.270.a.11.i; E.271.a.11.i; E.272.a.11.];
E.273.a.11.; E.274.a.11.i; E.275.a.11.i; E.276.a.11.i; E.277.a.11 .i; E.278.a.11.i;
E.279.a.11.; E.280.a.11.i; E.:281.a.11.i; E.282.a.11.i; E.283.a.11.i; E.284.a.11.i;
E.285.a.11.}; E.286.a.11.i; E.287.a.11.i; E.288.a.11.i; E.289.a.11.i; E.290.a.11.i;
E291.a.11.; E.292.a.11.i; E.293.a.11.i; E.294.2.11.i; E.295.a.11.i; E.296.a.11.i;
E.297.a.11.i; E.298.a.11.i; E.299.a2.11.1; E.300.a.11.i; E.301.a.11.i; E.302.a.11.§;
E.303.a.11.j; E.304.a.11.§; E.305.a.11.i; E.306.a.11.i; E.307.a.11.i; E.308.a.11.i;
E.309.a.11; E.310.a.114; E:311.a.11.i; E.312.a.11.i; E313.a.11.5; E.314.a.11.%;
E.315.a.11.i; E316.a.11.i; E.317.a.11.i; E.318.a.11.i; E.319.a.11.i; E.320.a.11.j;
E.321.a.11i; E322.a.11.4; E.323.a.11.i; E.324.2.11.i; E.325.a.11.i; E.326.2.11.;
E.327.a.11.i; E.328.a.11.i; E.329.a.11.i; E.330.a.11.i; E.331.a.11.i; E.332.a.11.i;
E.333.a.11.i; E.334.a.11.i; E.335.a.11.i; E.336.a.11.i; E.337.a.11.i; E.338.a.11.i;
E.339.a.11.j; E.340.a.11.i; E.341.a.11.i; E.342.a.11.i; E.343.a.11.j; E.344.a.11.i;
E.345.a.11.i; E.346.a.11.i; E.347.a.11.i; E.348.a.11.i; E.349.a.11.4; E.350.a.11.};
E.351.a.11.i; E.352.a.11.i; E.353.a.11.i; E.354.a.11.i; E.355.a.11.i; E.356.a.11.i;
E.357.a.11.i; E.358.a.11.i; A.661.a.4.i; A.662.a4.i; A.663.a4.i; A.664.a.4.i;

A.665.a.4.i; B.661.a.4.i; B.662.a.4.i; B.663.a.4.i; B.664.a.4.i; B.665.a.4.i; C.661.a.4.i;

C.662.a.4.; C.663.a.4.i; C.664.2.4.i; C.665.a.4.i; A.66l.a.11.i; A.662.a.11.i}
A.663.a.11.i; A.664.a.11.i; A.665.a.11.i; B.661.a.11.i; B.662.2.11.i; B.663.2.11.i;

' B.664.a.11.i; B.665.a.11.i; C.661.a.11.i; C.662.a.11.i; C.663.a.11.i; C.664.a.11.i;

C.665.a.11.i; A.661.a.44.i; A.662.a.44.i; A.663.a.44.i; A.664.a.44.i; A.665.a.44.i;
B.661.a.44.i; B.662.a.44.i; B.663.a.44.i; B.664.a.44.i; B.665.a.44.i; C.661.a.44.i;
C.662.a.44.i; C.663.a.44.i; C.664.a.44.i; C.665.2.44.i; A.666.a.4.i; A.666.2.11.i;
A.666.a.44.i; A.666b.4.i; A.666b.11i; A.666b.44.i; A.666.x.4.i; A.666.x.11.i;
A.666.x.44.i; A.666.y.4.i; A.666.y.111; A.666.y.44.i; A.666.2.4.i; A.666.2.11.i;

A.666.2.44.i; A.666.A.4.i; A.666.A.11.i; A.666.A.44.1; A.666.B.4.i; A.666.B.11.;
A.666.B.44.i; A.666.C4.i; A.666.C.11.i; A.666.C.44.i; A.666.D.4.i; A.666.D.11.i;

A.666.D.44.i; A.666.E.4.i; A.666.E.11.i; A.666.E.44.i; A.666.F4.i; A.666.F.11.i;
A.666.F.44.i; B.666.a.4.;; B.666.a.11.i; B.666.a.44.i; B.666.b.4.i; B.666.b.11.i;
B.666.b.44.i; B.666.x.4.i; B.666.x.11.i; B.666.x.44.i; B.666.y.4.1; B.666.y.11.i;
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B666y441,3666z41,86662111,B666z441,B666841,86668111,
B6663441,3666341,B6668111,B6663441,8666C41,8666C111,
B.666.C.44.i; B.666.D.4.i; B.666.D.11.i; B.666.D.44.i; B.666.E.4.i; B.666.E.11.i;
B666E441,B666F41,BG66F111,8666F441,E666a41,E666a111,
E666a441,£666b41,E666b114,E666b441,£666x41,£666x111,
E.666.x.44.i; E.666.y.4.i; E.666.y.11.i; E.666.y.44.i; E.666.24.i; E.666.2.11.i;
E6662441,Eé66£41,£666£111,E666£441,E666841,E6663111,_
E6668441,E666C41,E666C111,E666C441,15666D41,E6660111,
E666D44:,E666£41,E666£111,E666E441,E666F41,I-2666F111,
E.666 F44.i;
A23461,A3.a461,A4a461,A5a461,A.7a46.x,A9a461,A100a461,
A101a461,A.102a461,A103a461,A104a461,A105a461,A106a461,
A.107.a.46.i; A.108.a.46.i; A.109.a.46.i; A.110.a.46.i; A.111.a.46.i; A.112.a.46.i;
A.113.2.46.; A.114.2.46.i; A.115.a.46.i; A.116.a.46.i; A.117.2.46.i; A.118.2.46.i;
A.119.a46.i; A.120.a.46.i; A.121.a.46.i; A.122.a.46.i; A.123.a.46.i; A.124.a.46.i;
A1253461,A126a46|,A127a461,A128a461,A129a461,A130a461,
A131a461,A132a461,A1333461,A134a461,A135a461,A136a46x,'
A137a461,A138a461,A139a461,A140a461,A141a461,A2a471,
A3a47:,A4a47x,A5a471,A7a471,A9a471,A100a471,A101a471,
A.102.a.47.i; A.103.2.47.i; A.104.a.47.i; A.105.a.47.i; A.106.a.47.i; A.107.2.47.i;
A.108.247.i; A.109.a.47.i; A.110.a.47.i; A.111.a.47.i; A.112.a.474; A.113.2.47.i;
A114.a47.; A.115.a47.5; A.116.a.47.i; A.117.a.47.i; A.118.a.47.i; A.119.a.47.j;
A.120.247.; A.121.a.47.; A.122.a.47.4; A.123.a.47.i; A.124.a.47i; A.125.a.47.i;
A126a471,A127a471,A128a47x,A129a471,A130a471,A131a471,
A132.a471,A.133a471,A134a471,A135a471,A136a471,A137a471,
A.138.a47.i; A.139.a.47.i; A.140.a.47.i; A.141.a471; A2.a48.i; A3.a48.;
A4a481,A5a481,A7a481,A9a48.1,A100a481,A101a481,A102a481,
A103.a481,A104a481,A105a481,A106a481,A107a481,A108a481, :
A.109.2.48.j; A.110.2.48.i; A.111.a.48.i; A.112.a.48.i; A.113.a.48.i; A.114.a.48.};
A.115.a48.; A.116.a48.i; A.117.a48.i; A.118.a.48.; A.119.a48.i; A.120.a48.i;
A.121.a48.; A.122.a.48.i; A.123.2.48.i; A.124.a.48.i; A.125.a.48.i; A.126.a.48.i;
A127.248.i; A.128.a.48.i; A.129.2.48.i; A.130.a.48.i; A.131.a.48.; A.132.a.48.i;
A133a481,A134a481,A135a481,A136a481,A137a481,A138a481,
A139a481,A140a481,A14la481,A2a491,A3.a491,A4a491,A5a49:,
A.7.a49.i; A9.a49.i; A.100.a.49.i; A.101.a.49.i; A.102.a.49.i; A.103.2.49.i;
A.104.2.49.i; A.105.2.49.i; A.106.2.49.i; A.107.2.49.i; A.108.2.49.i; A.109.2.49.i;
A.110.249.; A.111.a49.; A.112.a.49.i; A.113.2.49.i; A.114.2.49.i; A.115.a.49.i;
A116.a.49.i; A.117.a.49.i; A.118.a.49.i; A.119.2.49.i; A.120.a.49.i; A.121.a.49.;
A.122.a.49.; A.123.a.49.; A.124.a.49.i; A.125.a.49.i; A.126.a.49.i; A.127.2.49.i;
A128a491,A129a491,A130a491,A131a491,A132a491,A133a491,.
A.134a491,A135a491,A136a49l,A137a491,A138a491,A139a491,
A140a491,A.141a491,A2a.501,A.3a501,A4a501,A5a.501,A7a501,
A9a501,A.100a501,A.101a.501,A]OZ.aSOx,AlOBaSOLAIMaSOx, _
A105a501,A106a.501,A107a501,A108a501,A109a501,A1103501,
A111a501,A112a.501,A113a501,A114.a.501,AllSaSOx,A116a501,
A117a501,A118.a.501,A119a501,A120a501,A121a501,A122a501,_
A123a.501,A124a501,A125a501,A126a501,A127a501,A128a501,
A.129.a.50.i; A.130.a.50.i; A.131.a.50.i; A.132.a.50.i; A.133.a.50.i; A.134.2.50.i;
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A.135.2.50.i; A.136.a.50.i; A.137.a.50.i; A.138.a.50.i; A.139.a.50.i; A.140.a.50.i;
A.141.a.50.4; A.2.a.51.i; A.3.a.51.i; A4.a.51.; A5.a.51.i; A.7.a51.i; A9.a.51.i;

A.100.a.51.i; A.101.a.51.i; A.102.a.51.i; A.103.a.51.i; A.104.a.51.i; A.105.a.51.i;
A.106.a.51.; A.107.a.51.; A.108.a.51.i; A.109.a.51.i; A.110.a.51.i; A.111.a.51.i;
A.112.a.51.i; A.113.a.51.i; A.114.a.51.i; A.115.a.51.i; A:116.a.51.i; A.117.a.51.i;
A.118.a.51.i; A.119.a.51.i; A.120.a.51.i; A.121.a.51.i; A.122.a.51.i; A.123.a.51.i;
A.124.a51.i; A.125.a.51.i; A.126.a.51.i; A.127.a.51.i; A.128.a.51.i; A.129.a.51.i;
A.130.a.51.i; A.131.a.51.i; A.132.a.51.i; A.133.a.51.i; A.134.a.51.i; A.135.a.51.i;
A.136.a.51.i; A.137.a.51.i; A.138.a.51.i; A.139.a.51.i; A.140.a.51.i; A.141.a.51.i;
A.2b46.i; A3b.46.i; A4b.46.i; A5b.46.; A.7.b.46.i; A9.b.46.i; A.100.b.46.i;

A.101.b.46.i; A.102.b.46.i; A.103.b.46.i; A.104.b.46.i; A.105.b.46.i; A.106.b.46.i;
A.107.b.46.i; A.108.b.46.i; A.109.b.46.i; A.110.b.46.i; A.111.b.46.i; A.112.b.46.i;
A.113b.46.; A.114.b.46.i; A.115.b.46.i; A.116.b.46.i; A.117.b.46.i; A.118.b.46.i;

- A119b.46.i; A.120.b.46.i; A.121.b.46.i; A.122.b.46.i; A.123.b.46.i; A.124 b 46.i;

A.125b.46.i; A.126.b.46.i; A.127.b.46.i; A.128.b.46.i; A.129.b.46.i; A.130.b.46.i;
A.131.b.46.i; A.132.b.46.i; A.133.b.46.i; A.134.b.46.i; A.135.b.46.i; A.136.b.46.i;
A.137b.46.i; A.138b.46.i; A.139.b.46.i; A.140.b.46.i; A.141.b.46.i; A.2b47.i;
A3.b47i; Adb47i; A5b47i; A7b47i; A9Db47i; A.100.b.47.4; A.101.b.47 i;
A.102b.47.i; A.103.b.47.i; A.104b.47.i; A.105.b.47.i; A.106.b.47.i; A.107.b.47.;
A.108b.47.i; A.109.b.47.i; A.110.b.47.i; A.111.b.47.4; A.112b.47.4; A113b47.i;
A.114b47.; A.115b.47.i; A.116.b.47.i; A.117.b.47.i; A.118.b.47.i; A.119.b47.i;
A.120.b.47.i; A.121.b.47.i; A.122.b.47.i; A.123.b47.i; A.124.b.47.i; A.125.b.47.i;
A.126.b.47.i; A.127b.47.i; A.128.b.47.i; A.129.b47.i; A.130.b.47.i; A.131.b.47.;
A.132b47.; A133.b.47.i; A.134.b.47.i; A.135.b.47.i; A.136.b.47.i; A.137.b.47.i;
A.138b47.i; A.139.b47.i; A.140.b.47.i; A.141.b.47.i; A.2.b.48.i; A.3.b.48.i;
A4b48.i; A5Db.48.i; A7.b48.i; A9.b.48.i; A.100.b.48.i; A.101.b.48.i; A.102.b.48.;
A.103.b.48.i; A.104.b.48.i; A.105.b.48.i; A.106.b.48.i; A.107.b.48.i; A.108.b.48.i;
A.109.b.48.i; A.110.b.48.i; A.111.b.48.i; A.112.b.48.i; A.113.b.48.i; A.114.b.48.i;
A.115b48.; A.116.b.48.i; A.117.b.48.i; A.118.b.48.i; A.119.b.48.i; A.120.b.48.i;
A.121b48.; A.122.b.48.i; A.123.b.48.i; A.124.b.48.i; A.125.b.48.i; A.126.b.48.i;
A127b48.i; A.128.b.48.i; A.129.b.48.i; A.130.b.48.i; A.131.b.48.i; A.132.b.48.i;
A.133.b.48.; A.134b.48.i; A.135.b.48.i; A.136.b.48.i; A.137.b.48.i; A.138.b.48.i;

- A139b.48.; A.140b.48.i; A.141.b.48.i; A.2b.49.i; A.3b.49.; A4b.49.i; A5b.49.i;

A.7b.49.i; A9b49.i; A.100b49.i; A.101.b.49.i; A.102.b.49.i; A.103.b.49.i;
A.104.b.49.; A.105b.49.i; A.106.b.49.i; A.107.b.49.i; A.108.b.49.i; A.109.b.49.i;
A.110.b.49.i; A.111.b.49.i; A.112.b.49; A.113.b.49.i; A.114.b.49.i; A.115b.49.i; -
A.116.b.49.; A.117b.49.j; A.118.b.49.i; A.119.b.49.i; A.120.b.49.i; A.121.b.49.};
A.122.b.49.i; A.123.b49.i; A.124.b.49.i; A.125.b.49.i; A.126.b.49.i; A.127.b.49.i;
A.128.b.49.i; A.129.b.49.i; A.130.b.49.i; A.131.b.49.i; A.132.b.49.i; A.133.b.49.i;
A.134.b.49.i; A.135b.49.i; A.136.b.49.i; A.137.b.49.i; A.138.b.49.i; A.139.b.49.i;
A.140.b.49.i; A.141.b.49.i; A.2.b.50.i; A.3.b.50.i; A.4.b.50.i; A.5.b.50.i; A.7.b.50.;
A.9.b.50.i; A.100.b.50.i; A.101.b.50.i; A.102.b.50.i; A.103.b.50.i; A.104.b.50.i;
A.105b.50.i; A.106.b.50.i; A.107.b.50.i; A.108.b.50.i; A.109.b.50.i; A.110.b.50.i;
A.111b.50.4; A.112b.50.i; A.113.b.50.i; A.114.b.50.i; A.115.b.50.i; A.116.b.50.i;
A.117b.50.4; A.118.b.50.i; A.119.b.50.i; A.120.b.50.i; A.121.b.50.i; A.122.b.50.i;

- A123b.50.i; A.124.b.50.i; A.125b.50.i; A.126.b.50.i; A.127.b.50.i; A.128.b.50.i;

A.129b.50.i; A.130.b.50.i; A.131.b.50.i; A.132.b.50.i; A.133.b.50.i; A.134.b.50.i;
A.135b.50.; A.136.b.50.i; A.137.b.50.i; A.138.b.50.i; A.139.b.50.i; A.140.b.50.i;
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A141b501,A2b511,A3b511,A4b.511,A5b511,A7b511,A9b511,
A.100b.51.i; A.101.b.51 4; A.102.b.51.3; A103.b51 i; A104b.51.i; A.105.b.51.i;
A106b511,A107b511,A108b511,A109b511,A110b51:,A111b511,
A.112b51.i; A113.b.51.i; A.114.b.51.i; A.115b51.i; A.116.b.51.i; A.117.b.51.i;
A.118b.51i; A.119.b.51.i; A.120b.51.i; A.121.b.51.i; A.122.b.51.i; A.123.b.51.i;
A.124b.51.; A125b511,A126b.51x,A127b511,A128b511,A129b511,
A.130b.51.i; A.131.b.51.i; A.132.b.51.i; A.133.b.51.i; A.134.b.51.i; A.135b.51.i;
A.136b.51.i; A.137.b.51. 1,A138b51x,A139b51x,A140b511,A141b511, :
A2x461,A3x461,A4x461,A5x461,A7x.461,A9x461,A100x461,
A.101 x461,A102x461,A103.x461,A104x46.1,A105x46x,A106x461,
A107x461,A108x461,A109x461,A110x461,A111x461,A112x461,,
A.113.x.46.i; A.114.x.46.i; A.115.x.46.i; A.116.x.46.i; A.117.x.46.i; A.118.x.46.i;
A119.x.46.i; A.120.x.46.i; A.121.x.46.i; A.122.x.46.i; A.123.x.46.i; A.124.x.46.i;
A.125.x.46.i; A.126.x.46.i; A.127.x.46.i; A.128.x.46.i; A.129.x.46.i; A.130.x.46.i;
A131x461,A132x461,A133x461,A134x.461,A135x461,A136x461,-
A.137.x.46.i; A.138.x.46.i; A.139.x.46.i; A.140.x.46.i; A.141.x.46.i; A.2.x47.i; .
A3x47.; Adx47i; AS5.x47.4; A7.x474; A9.x47.1; A.100.x.47.4; A.101.x.473;
A102x471,A103x471,A104.x471,A105x47.1,A106x471,A107x471,
A108x471,A109x471,A110.x471,A111.x471,A112x471,A113x471,
A114x471,A115x471,A.116x47x,A117x471,A118x.47x,A119x471.
A120x471,A121.x471,A.122x471,A123x4_7_1,A124_x47_x,A125x4'71,
A126.x.47.i; A.127.x.47 i; A.128.x.47.i; A.129.x.47.i; A.130.x.47.i; A.131.x.47.i;
A.132.x.47.§; A.133,x.47.i; A.134.x.47.i; A.135.x.47.i; A.136.x.47.i; A.137.x.47 i;
A138.x.47.5; A.139.x47.i; A.140.x.47.5; A.141.x.47.i; A.2.x.48.i; A.3.x.48.i;
A4.x48.1; A5x48.i; A.7.x48.i; A9.x.48.i; A.100.x.48.i; A.101.x.48.i; A.102.x.48.i;
A103x481,A104x481,A105x481,A.106x481,A107x481,A108x481,
A.109.x.48.i; A.110.x.48.i; A.111.x.48.i; A.112.x48.i; A.113.x.48.i; A.114.x.48.;
A.115.x.48.0; A.116.x.48.i; A.117.x.48.i; A.118.x.48.i; A.119.x.48.i; A.120.x.48.i;
A.121.x.48.i; A.122.x.48.i; A.123.x.48.i; A.124.x.48.i; A.125.x.48.i; A,126.x.48.i;
A127x481.A128.x481,A129x481,A130x481,A131x481,A132x48:,
A133x48.1,A134x481,A135x481,A136x481,A137x481,A138x481,
A139x48.1,A140.x481,A.14lx481, A2.x49i; A3.x49.; A4.x49.; AS5.x49.;
A7x491,A9x491,A100x491,A101x49.1,A102x491,A103.x491, -
A104x49.1,A.105x491,A106x491,A.107x491,A.108x491,A109x491,
A110.x.49.5 A.111.x.49.0; A.112.x.49.i; A.113.x.49.i; A.114.x.49.i; A.115.x.49.;
A116x49x.A117x491,A118x491,A119x491,A120x491,A.121x491,
A122x491,A123x49x,A124.x491,A.125x491,A126x491,A127x491,
A128.x491,A129x491,A130.x491,A131 x49.i; A.132.x.49.i; A.133.x49.i;
A134x491,A135x491,A136.x49x,A137x491,A138x491, A139.x49.i;
A.140.x.49.3; A.141. x491,A.2x501,A3x501,A4x501,A5x50.1,A7x501,
A.9.x.50.i; A.100.x.50.i; A.101.x.50.i; A.102.x.50.i; A.103.x.50.i; A.104.x.50.i;
A105x.501,A106x501,A107x501,A108.x501,A109x501,A110x501,
A.111.x.50.4; A.112.x50.4; A.113.x.50.i; A.114.x.50.i; A.115.x.50.i; A.116.x.50.i;
A117x501,A118x501,A119x.501,A120x501,A.121x501,A122x501,
A123x501,A.124x501,A125x.501,A126x501,A127x501,A128x501,
A129x.501,A130x50:,A131x.501,A132x50.1,A.133x501,A134x501,
A135x501,A.136x50x,A137x501,A138x501,A139x501,A140x501,
A141.x501,A2x511,A3x511,A4x511,A5x511,A7x511,A9x511, :
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A.100.x.51.i; A.101.x.51.i; A.102.x.51.1; A.103.x.51.i; A.104.x.51.i; A.105.x.51.i;
A106.x.51.i; A.107.x.51.i; A.108.x.51.i; A.109.x.51.i; A.110.x.51.i; A.111.x.51.j;
A.112.x.51.i; A.113.x.51.i; A.114.x.51.1; A.115.x.51.i; A.116.x.51.i; A.117.x.51.i;
A.118.x.51.i; A.119.x.51.i; A.120.x.51.i; A.121.x.51.i; A.122.x.51.i; A.123.x.51.i;
A.124 x.51.i; A.125.x.51.i; A.126.x.51.i; A.127.x.51.i; A.128.x.51.i; A.129.x.51.i;

A.130.x.51.i; A.131.x.5Li; A.132.x.51.i; A.133.x.5L.i; A.134.x.51.i; A.135.x.51.;

A.136.x.51.i; A.137.x.51.i; A.138.x.51.i; A:139.x.51.i; A.140.x.51.i; A.141.x.51.i;
A2.y46.i; A3.yd6.i; Adyd6.i; ASyd6i A.7.y46.i; A9.y46.i; A.100.y.46.;
A.101.y46.i; A.102.y.46.i; A.103.y.46.i; A.104.y.46.i; A.105.y.46.i; A.106.y.46.i;
A.107.y.46.i; A.108.y.46.i; A.109.y.46.i; A.110.y.46.i; A.111.y.46.i; A.112.y.46.};
A.113.y46.i; A.114.y 46.i; A.115.y46.i; A.116.y.46.i; A.117.y.46.i; A.118.y.46.i;
A119.y46.; A.120.y46.i; A.121.y46.i; A.122.y.46.i; A.123.y.46.i; A.124.y.46.i;
A.125.y46.i; A.126.y 46.i; A.127.y 46.i; A.128.y.46.i; A.129.y.46.i; A.130.y.46.i;
A.131.y46.; A.132.y46.i; A.133.y.46.i; A.134.y.46.i; A.135.y.46.i; A.136.y.46.i;
A.137.y46.; A.138.y.46.i; A.139.y.46.i; A.140.y.46.i; A.141.y.46.i; A.2.y47i;
A3.yd47i; Adyd7i; AS.y471; A7.y47i; A9.y47.i; A100.y47.i; A.101l.y47.i;
A.102.y.47.§; A103.y47.i; A. 104y47.l, A. 105y471,A 106.y.47.i; A.107.y.47.i;
A.108.y 47.i; A.109.y 47.i; A.110.y.47.4; A.111.y.47.i; A.112.y47.i; A113.y47;
All4.y47i; All5.y47; A.116.y47.i; A.117.y47.5; A.118.y47.i; A.119.y47.;
A.120.y 47.; A.121.y.47.i; A.122.y47.i; A.123.y47.i; A.124.y47.i; A.125.y 47 i;
A.126.y47.i; A.127.y.47.i; A.128.y 47.4; A. 129.y.47.i; A.130. y471, Al3l.y47i;
A132.y47; A133.y47.; A134.y47.; A135.y.47.; A.136.y.47.i; A.137.y.47;
A.138.y47.i; A139.y47.4; A140.y474; A.141.y47.4; A2y48.i A3.y48.;
A4.yd8.; AS.y48i; A7y48i; A9ydsi; A.100.y.48.i; A.101 y48.4; A. 102.y481,
A.103.y48.i; A.104.y.48.i; A.105.y.48.i; A.106.y.48.i; A.107.y.48.i; A.108.y.48.i;
A.109.y.48.i; A.110.y.48.i; A.111.y.48.i; A.112.y 48.i; A. 113y48.1, A.ll4.y48.i;
All15.y48i;A.116.y 481 A 117y481,A118y481,A 119.y.48.1; A.120.y.48.i;
A.121.y484; A.122.y48.i; A.123.y48.i; A.124.y48.i; A.125.y.48.i; A.126.y.48.i;
A.127.y48.; A.128.y.48.i; A.129.y 48.i; A.130.y.48.i; A.131.y.48.i; A.132.y.48.i;
A.133.y48.; A.134.y.48.i; A.135.y 48.i; A.136.y.48.i; A.137.y.48.i; A. 138y481,
A.139.y.48.; A.140.y 48.i; A.141.y48.i; A.2.y.49.i; A3.y49.i; A4dy49.i; AS.y.49.;
A7.y49.i; A9.y49.i; A.100.y.49.i; A.101.y.49.i; A.102.y.49.i; A.103.y.49.i;
A.104.y.49. 1,A105y49 1,A106y49.1,A107y491,A108y49 1.A109y491,
A.110.y.49.; A.111.y49.i; A.112.y.49.i; A.113.y49.i; A.114.y.49.i; A.115.y 49.i;
A.116.y.49.i; A.117.y.49.i; A.118.y.49.i; A.119.y.49.i; A.120.y.49.i; A.121.y.49.i;
A122.y.49; A.123.y.49.i; A.124.y49.i; A.125.y 49.i; A.126.y.49.i; A.127.y 49.i;
A128.y.49.4; A.129.y.49.i; A.130.y.49.i; A.131.y49.; A.132.y.49.i; A.133.y.49.i;

A134.y.494; A135.y.49.i; A.136.y.49.5; A.137.y49.i; A.138y.49.i; A.139.y.49.i;

A.140.y.49.i; A.141.y 49.i; A.2.y.50.i; A.3.y.50.4; A.4.y.50.i; A.5.y.50.i; A.7.y.50.i;
A9.y.50.; A.100.y.50.i; A.101.y.50.i; A.102.y.50.i; A.103.y.50.i; A.104.y.50.i;
A.105.y.50.i; A.106.y.50.i; A.107.y.50.i; A.108.y.50.i; A.109.y.50.i; A.110.y.50.i;
A.111.y.50.4; A.112.y.50.i; A.113.y.50.i; A.114.y.50.i; A.115.y.50.i; A.116.y.50.i;
A.117.y.50.i; A.118.y.50.; A.119.y.50.i; A.120.y.50.i; A.121.y.50.i; A.122.y.50.i;
A.123.y.50.i; A.124.y.50.i; A.125.y.50.i; A.126.y.50.i; A.127.y.50.i; A.128.y.50.i;
A.129.y.50.i; A.130.y.50.i; A.131.y.50.i; A.132.y.50.i; A.133.y.50.i; A.134.y.50.i;
A135y501,A136y.501.A137y501,A138y.501.A139y501,A140y501.
A.141.y.504; A.2.y.51.4; A3.y.51.i; Ady5li; ASy.5Li; A7.y.51i A9.y.51.i;
A.100.y.51.i; A.101.y.51.d; A.102.y.51.i; A.103.y.51.i; A.104.y.51.i; A.105.y.51.i;
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A.106.y.51. 1,A107y51 1,A108y51 1,A109y5l 1.A110y51 4; A111L y51 g
A.112.y.51.i; A.113.y.51.i; A.114.y.51. i; A.115.y.51.i; A.116.y.51.i; A.117.y.51.j;
A.118.y.51.i; A.119.y.51.i; A.120.y.51. i; A.121 y.51.i; A.122.y.51.i; A.123.y.51.i;
A.124.y.51.i; A.125.y.51i; A.126.y.51.i; A.127.y.51.i; A.128.y.51.i; A.129.y.51.i;
A.130.y.51.i; A.131.y.51.i; A.132.y.51.i; A.133.y.51.; A.134.y.51.i; A.135.y.51.i;
A.136.y.51.; A.137.y.51.i; A.138.y.51. 1,A139y511,A140y51 i; Al41.y.51%;
A2246.1; A3.z46.i; A4.2.46.i; A5.246.; A.7.246.; A.9.2.46.i; A.100.2.46.i;
A.101 z461,A1022461,A103.z461,A1042461,A1052461,A1062461,
A107z461,A108.z461,A109.2461,A110.z461,A1112461,A1122461,
A113.2.46.i; A.114.2.46.i; A.115.246.i; A.116.2.46.i; A.117.2.46.i; A.118.2.46.i;
A.119.2.46.i; A.120.2.46.i; A.121 z461,A122.z461,A123.z461,A124z461,
A.125.2.46.i; A.126.2.46.i; A.127.246.i; A.128.2.46.i; A.129.2.46.i; A.130.246.i;
A1312461,A1322461,A133.z461,A1342461,A1352461,A136z461,
A137z46x,A1382461,A1392461,A140.z461,A14lz461,A22471,
A32471,A4z471,ASz471,A7z471,A9z471,A1002471,A1012471,
A.102.247.i; A103.z.47.; A.104.247.i; A.105.2.47.i; A.106.z.47.i; A.107.2.47.i;
A108.z471,A1092471,A1102471,A111.z471,A112z471,A113247x,
A1142471,A115.z471,A1162471,A117.z471,A118z471,A119z471,
A1202471,A1212471,A1222471,A123.z471,A124z471, A125.z47.i; -
A126.z471,A127z47.1,A1282471,A129.z47x, A130.Z247.; A.131.247.i;
A1322471,A.1332471,A134.z471,A135.z471,A136.z471,A137z471,
A1382471,A139z471,A14Oz471,A141 247.i; A2.2.48.i; A.3.2.48.i;
A4z481,ASz481,A7.z481,A9z481,A100.z481,AlOl.z481,A102z481,
A103z481,A104248.1,A1052481,A1062481,A1072481,A1082481,
A109.2481,A1102481,A1112481,A1122481,All3z481,A114z481,
A1152481,A1162481,A117z481,A1182481.A119z481,A120:481,
A.121.2.48.i; A.122.2.48.i; A.123.2.48.i; A.124.248.i; A.125.2.48.i; A.126.z.48.i; -
A127z481,A1282481,A1292481,A1302481,A131.z481,A1322481,
A133248!,A134.z481,A1352481.A136z481,A137z481,A1382481,
A139z481,A.14Oz48.1,A1412481,A22491,A32491,A4.z491, A.5.2.49.;
A7.z494; A9.249i; A.100.z49.i; A.101.2494; A.102.249.i; A.103.2.49.i;
A.104.2.49.i; A.105.2.49.i; A.106.2.49.i; A.107.2 49.i; A.108.z, 491,A109.z49 i;
A1102491,A1117.491,A1122491,A113z491,A114.2491,A1152491,_
A116.249.; A117.249.4; A.118.2.49.i; A.119.2.49.i; A.120.2.49.i; A.121.2.49.i;
A122149x,A1232491,A1242491,A1252491,A126.z491,A127.z49:,
A1282491,A1292.491,A1302491,A131z491,A132z491,A133.z491,
A.134.2.49.i; A.135.2.49.i; A.136.2.49.i; A.137.2.49.i; A.138.2.49.i; A.139.2.49.i;
A1402491,A14lz49x,A.2.z.501,A3250.1, A4.250.; A5.2.50.; A.7.2.50.i;
A.9.2.50.; A.100.2.50.i; A.101.2.50.i; A.102.2.50.i; A.103.2.50.i; A.104.250.4;
A105.2501,A1062.501,A1072501,AlOBzSOx,A1092501,A1102501,
A.111.2.50.i; A.112.2.50.i; A.113.2.50.i; A.114.2.50.i; A.115.2.50.i; A.116.2.50.i;
A1172501,A1182.501,A119.2501,A120.z.501,A1212501,A1222.50|,
A1232501,A.1242501,A1252501,A1262501,A1272501,A128.2501,
A.129.2.50.i; A.130.2.50.i; A.131 .2.50.i; A.132.2.50.i; A.133.2.50.i; A.134.z.50.i;
A.135.2.50.i; A.136.2.50.i; A.137.2.50.; A.138.z.50.i; A.139.2.504; A.140.2.50.i;
A.141.2.50i; A.2.2.51.i; A.3.2.51.i; A4.2.514; A5.2.51. i; A.7.2.51.i; A9.251.;
A.100.z.51.i; A.101.z.51.i; A.102.2.51.i; A.103.z.51.i; A.104.2.51.i; A.105.2.51.;
A.106.z.51.i; A.107.2.51.i; A.108.z.51.i; A.109.2.51.i; A. 110.z51.i; A.111.z.51.i;
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A.112.251.4; A.113.2.51.i; A.114.2.51.i; A.115.2.51. 1,A1162511,A117251 i;
A.118.2.51.i; A.119.2.51.i; A.120.z.51.i; A.121.z.51.i; A.122.2.51.i; A.123.251.i;
A124.z.51.i; A.125.2.51.i; A.126.2.51.i; A.127.2.51.i; A.128.2.51.i; A.129.2.51.j;
A.130.2.51.i; A.131.2.51.i; A.132.2.51.i; A.133.2.51.i; A.134.z.51.i; A.135.2.51.i;
A.136.2.51.i; A.137.2.51.i; A.138.z.51.i; A139.z.51.i; A.140.2.51.i; A.141.2.51.j;
A2.A46i; A3.A46.i A4.Ad6; A5A461 A7.A464; A9.A46.; A.100.A.46.i;
A101.A.46.0; A.102.A.46.i; A.103.A.46.i; A.104.A.46.i; A.105.A.46.i; A.106.A.46.i;
A.107.A46.; A.108.A.46.i; A 109.A46.i; A.110.A.46.i; A.111.A.46.i; A.112.A.46.i;
A.113.A46i; A.114.A.46.i; A.115.A46.i; A.116.A.46.i; A.117.A.46.i; A.118.A.46.i;
A119.A.46.; A120.A.46.; A.121.A.46.i; A.122.A.46.i; A.123.A.46.i; A.124.A 46.i;
A.125.A46.; A.126.A46.i; A.127.A46.; A.128.A.46.i; A.129.A46.i; A.130.A46.;
A.131.A46.i; A.132.A.46.i; A.133.A.46.i; A.134.A.46.i; A.135.A.46.i; A.136.A.46.i;
A.137.A46.i; A.138.A.46.i; A.139.A.46.i; A.140.A46.1; A.141.A 46.i; A.2.A47.;
A3.A475; A4AA47; AS.AL75; A7.AA47.5; A9.A47i; A100.A47.%;
A01.A47; A102.A.47.i; A103.A.474; A.104.A47.i; A.105.A.473; A.106.A.47.i;
A107.A47.5; A.108.A.47.i; A.109.A.47.; A.110.A47.i; A111.A474; A112.A47i;
Al113.A47i; A114.A47.; A115.A47; A116.A47.i; A117.A47.; A.118.A47i;
A119.A47.; A120.A47.i; A121.A47.5; A122.A47.i; A123.A47.5; A.124.A47.i;
A125.A 47.5; A126.A47.3; A127. A47.; A128.A47.5; A129.A47.i; A130.A.47.;
A131.A47; A132.A47.i; A133.A471; A134.A47.i; A135.A47.i; A.136.A47.i;
A.137.A47.i; A138.A47.i; A.139.A.47.i; A.140.A47.i; A 141.A 47.i; A.2. A48.;
A3.A48.i; A4.A48i; AS5.A48.i; A.7.A.48.i; A9.A48.i; A.100.A.48.i; _
A101.A48.i; A 102.A48.i; A.103.A.48.i; A.104.A.48.i; A.105.A.48.i; A.106.A.48.i;
A107.A48.; A.108.A.48.i; A.109.A.48.i; A.110.A.48.i; A.111.A48.i; A.112.A48.;
A.113.A48.; A.114. A48.i; A.115.A.48.i; A.116.A.48.i; A.117.A48.i; A.118.A.48.i;
A.119.A 48.; A.120.A.48.i; A.121.A48.i; A.122.A.48.i; A.123.A 48.i; A.124. A48.i;
A.125.A48.; A.126.A48.i; A.127.A.48.i; A.128.A.48.i; A.129.A.48.i; A.130.A.48.i;
A131.A48.; A.132.A.48.i; A.133.A48.i; A.134.A48.i; A.135.A.48.i; A.136.A.48.i;
A137.A48.i; A.138.A.48.i; A.139.A.48.i; A.140.A 48.i; A.141.A 48.i; A.2.A49.i;
A3.A49i; A4.AL9.i; AS5.A49i; A7.A49.0 A9.A49.i; A100.A49i .
A101.A49.i; A 102.A.49.i; A.103.A.49.i; A.104.A.49.i; A.105.A.49.i; A.106.A.49.i;
A107.A.49.i; A.108.A.49.i; A.109.A49.i; A.110.A.49.i; A.111.A49.i; A.112.A49.;
A113.A49; A.114.A.49.5; A.115.A.49; A.116.A49.i; A.117.A.49.i; A.118.A.49.i;
A119.A.49.5; A.120.A.49.i; A.121.A.49.i; A.122.A 49.i; A.123.A.49.i; A.124.A.49.i;
A125.A49.4; A.126.A.49.i; A.127. A49.i; A.128.A.49.i; A.129.A.49.i; A.130.A.49.i;
A131.A49.4; A.132.A.49.i; A.133.A.49.; A.134.A.49.i; A135.A.49.i; A.136.A.49.i;
A.137.A49.; A.138.A.49.i; A.139.A.49.i; A.140.A.49.]; A.141.A49.i; A2.A.50.i;
A3.A50.; A4.A.50.i; A5.A50.i; A.7.A50.; A.9.A.50.i; A.100.A.50.i;
A.101.A.50.i; A.102.A.50.i; A.103.A.50.i; A.104.A.50.i; A.105.A.50.;; A.106.A.50.i;
A.107.A.50.4; A.108.A.50.i; A.109.A.50.i; A.110.A.50.i; A.111.A.50.i; A.112.A.50.i;
A113.A.50.i; A.114.A.50.i; A.115.A.50.i; A.116.A.50.i; A.117.A.50.i; A.118.A.50.i;
A.118.A.50.i; A.120.A.50.i; A.121.A.50.; A.122.A.50.i; A.123.A.50.i; A.124 A.50.i;
A.125.A.50.i; A.126.A.50.i; A.127.A.50.i; A.128.A.50.i; A.129.A.50.i; A.130.A.50.i;
A.131.A.50.i; A.132.A.50.i; A.133.A.50.i; A.134.A.50.i; A.135.A.50.i; A.136.A.50.i;
A.137.A.50.i; A.138.A.50.i; A.139.A.50.i; A.140.A.50.i; A.141.A.50.i; A.2.A.51.i;
A3.A51i; A4.A51i; AS5.A51.i; A7.A51i A9.A5Li; A.100.A51.;
A.101.A51.i; A.102.A.51.i; A.103.A.51.i; A.104.A.51.i; A.105.A.51.i; A.106.A.51.i;
A.107.A.51.i; A.108.A.51.i; A.109.A.51.i; A.110.A.51.i; A.111.A.51.i; A.112.A.51.i;
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A.113.A.51.i; A.114.A.51.i; A.115.A51.i; A.116.A.51.i; A.117.A.51.i; A.118.A51.i;
A.119.A51.; A.120.A.51.4; A.121.A51.0; A.122.A.51.4; A.123.A.51.4; A.124.A.51.;
A.125.A.51.4; A.126.A.51.i; A.127.A.51.i; A.128.A.51.i; A.129.A.51.i; A.130.A.51.i;
A:131.A51.i; A.132.A.51.i; A.133.A.51.i; A.134.A.51.i; A.135.A.51.i; A.136.A.5L.j;
A.137.A.51.i; A.138.A.51.i; A.139.A.51.i; A.140.A.51.i; A.141.A.51.i; A.2.B.46.j;

A.3B.46.i; A4.B.46.i; A5.B.46.; A.7.B46.i; A.9.B.46.i; A.100.B46.i; A.101.B.46.i;

- A.102.B46.i; A.103.B.46.i; A.104,B.46.i; A.105.B.46.i; A.106.B.46.i; A.107.B.46.i;

A108.B461,A1095461,A_llOB461_,A11_lB461,A1123461,A1133461,
A.114.B46.i; A.115.B.46.i; A.116.B.46.i; A.117.B.46.i; A.118.B.46.i; A.119.B.46.;
A.120.B.46.i; A.121.B.46.i; A.122.B.46.i; A.123.B.46.i; A.124.B.46.i; A.125.B.46.i;
A.126.B.46.i; A.127.B.46.i; A.128.B.46.i; A.129.B.46.i; A.130.B.46.i; A.131.B.46.i;
A.132.B.46.i; A.133.B.46.i; A.134.B.46.i; A.135.B.46.i; A.136.B.46.i; A.137.B.46.;
A.138.B.46.i; A.139.B.46.i; A.140.B.46.i; A.141.B.46.i; A.2.B.47.i; A3.BA47.i;
A4B47.i; A5.BA47.i; A7B474; A9.B47.i; A.100.B.47.i; A.101.B47.i; -
A.102.B.47.i; A.103.B.47.i; A.104.B.47.i; A.105.B.47.i; A.106.B.47.i; A.107.B.47.i;
A.108.B.47.i; A.109.B.47.i; A.110.B.47.i; A.111.B47.i; A.112.B.47.i; A.113.B.47.i;
A.114.B47.i; A.115.B47.i; A.116.B.47.i; A.117.B.47.i; A.118.B.47.i; A.119.B.47.i;
A.120.B.47.i; A.121.B47.; A.122.B47.i; A.123.B47.i; A.124.B.47.i; A.125.B.47.i;
A.126.B47.i; A.127.B47.i; A.128.B.47.i; A.129.B.47.i; A.130.B47.i; A.131.B.47.;
A.132.B.47.i; A.133.B47.i; A.134.B.47.i; A.135.B.47.i; A.136.B.47.i; A.137.B47.i;"
A.138.B47.; A. 139847;,A14OB471,_A141 B.47.i; A2.B48.i; A.3.B.48.;
A4.B48.i; A5.B.48.i; A.7.B.48.i; A.9.B.48.i; A.100.B.48.i; A.101.B.48.i;
A.102.B.48.i; A.103.B.48.i; A.104.B.48.i; A.105.B.48.i; A.106.B.48.i; A.107.B.48.i;
A.108.B.48.i; A.109.B.48.i; A.110.B.48.i; A.111.B.48.i; A.112.B.48.i; A.113.B.48.i;
A.114.B.48.i; A.115.B.48.i; A.116.B.48.i; A.117.B.48.i; A.118.B.48.i; A.119.B.48.j;
A.120.B.48.i; A.121.B.48.; A.122.B48.i; A.123.B48.i; A.124.B48.i; A.125.B.48.i;
A.126.B.48.i; A.127.B.48.i; A.128.B.48.i; A.129.B.48.i; A.130.B.48.i; A.131.B.48.i;
A.132.B.48.i; A.133.B.48.i; A.134.B.48.i; A.135.B.48.i; A.136.B.48.i; A.137.B.48.i;
A.138.B.48.i; A.139.B.48.i; A.140.B.48.i; A.141.B.48.i; A.2.B.49.i; A.3.B.49.j;
A4B49i; A5B49.; A7B49.; A9.B49.i; A.100.B49.i; A.101.B49i;
A.102.B.49.i; A.103.B.49.i; A.104.B.49.i; A.105.B.49.i; A.106.B.49.i; A.107.B.49.i;
A.108.B.49.i; A.109.B.49.i; A.110.B.49.i; A.111.B49.i; A.112.B.49.i; A.113.B.49.i;
A.114.B49.i; A.115.B.49.i; A.116.B.49.i; A.117.B.49.i; A.118.B.49.i; A.119.B.49.i;
A.120.B.49.i; A.121.B.49.i; A.122.B.49.i; A.123.B.49.i; A.124.B.49.i; A.125.B.49.i;
A.126.B49.i; A.127.B.49.i; A.128.B.49.i; A.129.B.49.i; A.130.B.49.i; A.131.B.49.i;
A.132.B.49.i; A.133.B.49.i; A.134.B.49.i; A.135.B.49.i; A.136.B.49.i; A.137.B.49.i;
A.138.B.49.i; A.139.B.49.i; A.140.B.49.i; A.141.B.49.i; A.2.B.50.i; A.3.B.50.i;
A4BSO.1,A58501,A7B.50J,A9BSO:,A1008501,A101 .B.50.i;
A.102.B.50.i; A.103.B.50.i; A.104.B.50.i; A.105.B.50.i; A.106.B.50.; A.107.B.50.i;
A.108.B.50.i; A.109.B.50.i; A.110.B.50.i; A.111.B.50.i; A.112.B.50.i; A.113.B.50.;
A1143501,A115850.1,A1168501,A117BSO:.A1183501,A1198501,
A.120.B.50.i; A.121.B.50.i; A.122.B.50.i; A.123.B.50.i; A.124.B.50.i; A.125.B.50.i;
A.126.B.50.i; A.127.B.50.i; A.128.B.50.i; A.129.B.50.i; A.130.B.50.i; A.131.B.50.i;
A1328501,A1333501,A1348501,A1353501,A1363501,A137B501,
.A138B501,A1398501,A1403501,A141B501,A28511,A33511,
A4B51i; A5B.51.i; A7.B51.i; A9.B.51.i; A.100.B.51.i; A.101.B.51.i;
A.102.B.51.i; A.103.B.51.i; A.104.B.51. i; A.105.B.51.i; A.106.B.51.i; A.107.B.51.i;
A.108.B.51.i; A.109.B.51.i; A.110.B.51. 1,A111351:,A1128511,A1133511, :
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A.114.B.51; A.115.B.51.i; A.116.B.51; A.117.B.51.i; A.118 B5Li; A.119.B5SL.i;
A.120.B51i; A.121B51i; A.122.B51i; A.123.B.5Li; A.124.B51.i; A.125.B.51.5;
A.126B.51i; A.127.B.51.i; A.128.B.51.i; A.129.B.51.i; A.130.B.51.i; A.131.B.51.;
A.132.B5Li; A.133.B51.i; A.134.B.51; A.135.B.5Li; A.136.B.5Li; A.137.B.51.;
A.138 B.5Li; A.139.B.51.i; A.140.B.51i; A.141B.5Li; A.2.C46.i; A.3.C46.i;
A.4.C.46.; A5.C46.; A.7.C.46.4; A9.C.46.; A.100.C.46.i; A.101.C.46.i;
A.102.C.46; A.103.C.46.i; A.104.C.46.i; A.105.C.46.i; A.106.C.46.i; A.107.C.46.i;
A.108.C.46.i; A.109.C.46.1; A.110.C.46.i; A.111.C.46.i; A.112.C.46.i; A.113.C.46.i;
A.114.C.46.i; A.115.C 46.i; A.116.C.46.i; A.117.C.46.i; A.118.C.46.i; A.119.C.46.i;
A120C46.i; A121.C46.; A122.C.46.5; A123.C46.5; A.124.C46.; A.125.C46.;
A.126.C.46.4; A.127.C.46.i; A.128.C.46.i; A.129.C.46.i; A.130.C.46.i; A.131.C.46.i;
A.132.C.46.i; A.133.C.46.i; A.134.C.46.i; A.135.C 46.i; A.136.C.46.i; A.137.C.46.i;
A.138.C.46.i; A.139.C.46.i; A.140.C.46.i; A.141.C.46.i; A.2.C.47i; A3.CA7.i;
AA4.CA75; A5.C47.5; A.7.CA75; A9.CA7i; A100.C47.i; A.101.C47.5;
A.102.C.47.i; A.103.C.47.i; A.104.C.47; A.105.C 47.i; A.106.C.47.i; A.107.C.47.i;

- A108.C.474; A.109.C.47.i; A.110.C47.; A111.C47.i; A.112.C47.i; A.113.C47.;

A114.C47.4; A115.C47.4; A.116.C47.4; A117.C47.; A.118.C47.4; A.119.C47.;
A120.C.47.4; A.121.C47.4; A.122.C47.; A.123.C47.4; A.124.C47.i; A.125.C47.i;
A.126.C.47.; A.127.C47; A.128.C47.i; A.129.C47.i; A.130.C.47.5; A.131.C47.;
A.132.C47.; A.133.C47.4; A.134.C47.4; A.135.C47.3; A.136.C47.i; A.137.C47.i;
A.138.C.47.i; A.139.C47.i; A.140.C47.i; A.141.C47.i; A.2.C48.i; A3.C48.i;
A4.C48.; A5.C48.4; A.7.C.48i; A9.C.48.i; A.100.C.48.i; A.101.C.48.i;
A.102.C.48.i; A.103.C.48.i; A.104.C.48.i; A.105.C.48.i; A.106.C.48.i; A.107.C 48.i;
A.108.C.48.i; A.109.C.48.i; A.110.C.48.i; A.111.C.48.i; A.112.C48.i; A.113.C48.i;
A.114.C48.; A.115.C48.i; A.116.C.48.i; A.117.C48.i; A.118.C48.; A.119.C48.;
A.120.C.48.; A.121.C48.; A.122.C48.i; A.123.C48.i; A.124.C.48.i; A.125.C 48.j;

A.126.C.48.i; A.127.C.48.i; A.128.C.48.i; A.129.C48.i; A.130.C48.; A.131.C48.j;

A.132.C.48.i; A.133.C.48.i; A.134.C.48.i; A.135.C.48.i; A.136.C.48.i; A.137.C.48.i;
A.138.C.48.i; A.139.C.48.i; A.140.C48.; A.141.C48.i; A.2.C49.i; A3.C49;

A4.C49.4; A5.C49.; A.7.C49.i; A9.C49.i; A.100.C.49.i; A.101.C49.i;

A.102.C.49.; A.103.C.49.i; A.104.C.49.i; A.105.C.49.i; A.106.C.49.i; A.107.C49.i;
A.108.C.49.i; A.109.C.49.i; A.110.C49.i; A.111.C49.i; A.112.C.49.i; A.113.C.49.i;
A114.C49.i; A115.C.49.; A.116.C49.; A.117.C494; A.118.C.49.; A.119.C49.;;
A120.C49.; A.121.C.49.4; A.122.C49.i; A.123.C49.i; A.124.C49.i; A.125.C.49.i;
A126.C.49.; A.127.C.49.; A.128.C.49.; A.129.C.49.i; A.130.C49.i; A.131.C.49.i;
A.132.C.49.i; A.133.C.49.i; A.134.C.49.i; A.135.C.49.i; A.136.C.49.i; A.137.C.49.5;
A.138.C.49.i; A.139.C.49.i; A.140.C.49.i; A.141.C49.i; A.2.C.50.i; A.3.C.50.i;
A4.C50.i; A5.C50.; A.7.C.50.i; A.9.C.50.i; A.100.C.50.i; A.101.C.50.i;
A.102.C.50.i; A.103.C.50.i; A.104.C.50.i; A.105.C.50.i; A.106.C.50.i; A.107.C.50.i;
A.108.C.50.i; A.109.C.50.i; A.110.C.50.i; A.111.C.50.i; A.112.C.50.i; A.113.C.50.i;
A.114.C.50.j; A.115.C.50.i; A:116.C.50.i; A.117.C.50.i; A.118.C.50.i; A.119.C.50.i;
A.120.C.50.; A.121.C.50.i; A.122.C.50.i; A.123.C.50.i; A.124.C.50.i; A.125.C.50.i;
A.126.C.50.i; A.127.C.50.i; A.128.C.50.i; A.129.C.50.i; A.130.C.50.i; A.131.C.50.i;
A.132.C.50.i; A.133.C.50.i; A.134.C.50.i; A.135.C.50.i; A.136.C.50.i; A.137.C.50.i;
A.138.C.50.i; A.139.C.50.i; A.140.C.50.i; A.141.C.50.i; A.2.C.51.i; A.3.C.51.;
A4.C51i; A5.C514; A7.C51.i; A9.C51.i; A100.C.51.i; A.101.C.51.j;
A.102.C.51.; A.103.C.51.i; A.104.C.51.i; A.105.C.51.i; A.106.C.51.i; A.107.C.51.j;
A.108.C.51.i; A.109.C.51.i; A.110.C.51.i; A.111.C.51.i; A.112.C.51.i; A.113.C.51.j;
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A114C511,A115C511,A116C511,A117C511,A118C511,A119C511,
- A.120.C.514; A.121.C.51.4; A.122.C.51.4; A.123.C.51.i; A.124.C.51.i; A.125.C.5L.i;
A.126.C.51.i; A.127,C.51.i; A.128.C.51.i; A.129.C.5L1.i; A.130.C51.4; A.131.C.51.;
A.132.C.5L1; A.133.C51.4; A.134.C.51.4; A.135.C51.0; A.136.C51.i; A.137.C.51 §;
A.138.C.51.i; A.139.C.51.i; A.140.C.51.i; A.141.C.51.i; A.2.D46.i; A.3.D.46.;
A4.D.46i; A5D46.i; A7.D.46.; A9.D46.i; A.100.D46.i; A.101.D46.i;
A.102.D.46.i; A.103.D46.i; A.104.D.46.i; A.105.D.46.i; A.106.D 46.i; A.107.D.46.i;
A.108.D.46.i; A.109.D46.i; A.110.D.46.i; A.111.D.46.i; A.112.D46.i; A.113.D.46.i;
A.114.D46.i; A.115.D46.i; A.116.D.46.i; A.117.D.46.i; A:118.D.46.i; A.119.D.46.i;
A.120.D46.i; A.121.D46.i; A.122.D.46.i; A.123.D.46.i; A.124.D46.i; A.125.D.46.i;
A.126.D.46.i; A.127.D.46.i; A.128.D.46.i; A.129.D.46.i; A.130.D.46.i; A.131.D.46.i;
A132.D.46.; A.133.D.46.i; A.134.D.46.i; A.135.D.46.i; A.136.D.46.i; A.137.D.46.i;
A.138.D46.i; A.139.D.46.i; A.140.D46.i; A.141.D46.i; A.2.DA47.i; A3.D.47.;
A4D47i; A5.D47.i; A7.D47.i; A9.DA47.i; A.100.D.47.i; A.101.D47.j;

A.102.D.47.; A.103.D47.i; A.104.D.47.i; A.105.D.47.i; A.106.D.47.i; A.107.D.47.; .

A.108.D.47.i; A.109.D.47.i; A.110.D.47.i; A.111.D.47.i; A.112.D.47.i; A.113.D.47.;
A.114.D47.; A115.D47.; A.116.D47.i; A.117.D47.i; A.118.D.47.i; A.119.D.47;
A120.D47.1; A121.D47.4; A.122.D47.4; A.123.D474; A.124.D47.4; A.125.D47;
A.126.D.47.i; A.127.D.47.i; A.128.D.47.i; A.129.D.47.i; A.130.D.47.i; A.131.D.47.i;

A.132.D47.; A.133.D.47.; A:134.D.47.i; A.135.D.47.i; A.136.D.47.4; A.137.D.47.i; -

A.138.D47.; A.139.D.47.i; A:140.D47.i; A.141.D47.i; A.2.D48.i; A.3.D48.i;
A4.Dd48i; A5D484; A.7.D48.i; A9.D48.; A.100.D.48.i; A.101.D48.i;
A102.D.48.i; A.103.D.48.i; A.104.D.48.i; A.105.D.48.i; A.106.D.48.i; A.107.D.48.i;
A.108.D.48.; A.109.D.48.i; A.110.D.48.i; A.111.D.48.i; A.112.D.48.i; A.113.D.48.i;
A114.D48.; A.115.D.48.; A.116.D.48.i; A.117.D.48.i; A.118.D.48.i; A.119.D.48.i;
A120.D.48.; A.121.D.48.; A.122.D48.i; A.123.D.48.i; A.124.D.48.; A.125.D.48.j;
A.126.D48.i; A.127.D.48.i; A.128.D.48.i; A.129.D.48.i; A.130.D.48.i; A.131.D.48.i;
A.132.D.48:i; A.133.D.48.i; A.134.D.48.i; A.135.D.48.i; A.136.D.48.i; A.137.D.48.;
A.138.D.48.i; A.139.D.48.i; A.140.D48.i; A.141.D.48.i; A.2.D49.; A.3.D049.;
A4.D49i; A5.D.49.i; A.7.D.49.; A9.D49.i; A.100.D.49.i; A.101.D.49.i;

A.102.D.49.i; A.103.D.49.i; A.104.D:49.i; A.105.D:49.i; A.106:D.49.i; A.107.D.49.i;
A.108.D.49.i; A.109.D.49.i; A:110.D.49.i; A.111.D.49.i; A.112.D.49.i; A.113.D.49.i;

A114.D49.; A.115.D.49.; A.116.D.49.i; A.117.D.49.i; A.118.D/49.i; A.119.D.49.i;
A120.D.49; A.121.D.49.i; A.122.D.49.i; A.123.D.49.i; A.124.D.49.; A125.D.49.i;
A.126.D.49.; A.127.D.49.i; A.128.D.49.i; A.129.D.49.i; A.130.D.49.i; A.131.D.49.i;
A.132.D.49.; A.133.D.49.i; A.134.D.49.i; A.135.D.49.i; A.136.D.49.i; A.137.D.49.i;
A138.D.49.i; A.139.D.49.i; A.140.D49.i; A.141.D.49.i; A.2.D.50.i; A.3.D.50.; -
A.4.D50.; A.5.D.50.i; A.7.D.50.; A.9.D.50.i; A-100.D.50.i; A.101.D.50.i; _
A.102.D.50.i; A.103.D.50.i; A.104.D.50.i; A.105.D.50.i; A.106.D.50.i; A.107.D.50.i;
A.108.D.50.; A.109.D.50.i; A.110.D.50.i; A.111.D.50.i; A.112.D.50.i; A.113.D.50.i;
A.114.D.50.i; A.115.D.50.i; A.116.D.50.i; A.117.D.50.i; A.118.D.50.4; A.119.D.50.i;
A.120.D.50.i; A.121.D.50.i; A.122.D.50.i; A.123.D.50.i; A.124.D.50.i; A.125.D.50.i;
A:126.D.50.i; A.127.D.50.; A.128.D.50.i; A:129.D.50.i; A.130.D.50.i; A.131.D.50.i;
A1320501,A133D501,A134D501,A135D501.AISGDSOI.A]S?DSO i
A138D501,A139D501,Al40D501,A141D.501,A2D51J,A3D51 2 H
A4DS51i; A5DS51i; A7.D.514; A9.D.51i; A.100.D.51.i; A.101.D.51.5;
A.102.D.51.i; A.103.D.51.; A.104.D.51.i; A.105.D.51.i; A.106.D.51.i; A.107.D.5L.i;

A.108.D.51 1,A109D51 i; A.110.D.51; A.111.D.51. 1,A112'DSl i; A113.D51; -
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A.114.D.51.; A.115.D.51.4; A.116.D.51.i; A.117.D.51.i; A.118.D.51.i; A.119.D.51.i;
A.120.D.51.i; A.121.D.51.i; A.122.D.51.i; A.123.D.51.i; A.124.D.51.i; A.125.D.51.i;
A.126.D.51.i; A:127.D.51.i; A.128.D.51.i; A.129.D.51.i; A.130.D.51.i; A.131.D.51.j;
A.132.D.51.; A.133.D.51.i; A.134.D.51.i; A.135.D.51.i; A.136.D.51.i; A.137.D.51.i;
A.138.D.51.i; A.139.D.51.i; A.140.D.51.i; A.141.D.51.i; A.2.E46.i; A3.E46.i;
A4.EJ46.i; AS.E46.; A7.E46.; A9.EA46.i; A.100.E46.i; A.101. E46.i; A.102.E46.i;
A.103.E46.i; A.104.E.46.i; A.105.E.46.i; A.106.E.46.i; A.107. E.46.i; A.108.E.46.i;
A.109.E46.i; A.110.E.46.i; A.111.E46.i; A.112.E46.i; A.113.E.46.i; A.114.E46.i;
A.115.E46.i; A.116.E46.i; A.117.E46.i; A.118.E46.i; A.119.E.46.i; A.120.E46.i;
A121.E46.; A.122.E46.i; A.123.E46.i; A.124.E.46.i; A.125.E.46.i; A.126.E46.i;
A127.E46.i; A.128.E.46.i; A.129.E46.i; A.130.E46.i; A.131.E.46.i; A.132.E46.i;
A.133.E46.i; A.134.E46.i; A.135.E.46.i; A.136.E.46.i; A.137.E.46.i; A.138.E.46.i;
A.139.E46.i; A.140.E.46.i; A.141.E46.i; A2.E47.i; A3.E47.i; A4EA7.i; ASEA47.;
A7.E47i; A9.E47.i; A100.E47.i; A.101.E47.i; A.102.E47.i; A103.E47.i;
A.104.E47.; A.105.E47.i; A.106.E.47.i; A.107.E47.i; A.108.E47.i; A.109.E47.i;
A110.E47i; A.111.E47.i; A112.E47.i; A113.E47.i; A.114.E47.i; A115.E47j;
A116.E47.i; A.117.E47.i; A.118.E47.i; A119.E47.i; A.120.E47.i; A.121.E47.j;
A122E47.i; A123.E47.; A124.E47.i; A125.E47.i; A.126. E47.1; A.127.E47.j;
A.128.E47.i; A.129.E47.i; A.130.E47.i; A.131.E47.i; A.132.E47.i; A.133.E47.i;
A134.E47i; A.135.E47.i; A.136.E.47.5; A.137.E47.i; A.138.E47.i; A.139.E47.i;
A.140.E.47.i; A.141. E.47.i; A2.E48.i; A3.E48.i; A4E48.i; ASE48.i; A.7.E48.i;
A9.E.48.; A.100.E.48.i; A.101.E.48.i; A.102.E.48.i; A.103.E.48.i; A.104.E48.i;
A.105.E48.i; A.106.E.48.i; A.107.E.48.i; A.108.E48.i; A.109.E.48.i; A.110.E.48.i;
A.111.E48.i; A.112.E48.i; A.113.E48.i; A.114.E48.i; A.115.E48.i; A.116.E.48.i;
A.117E48.; A.118.E48.; A.119.E48.i; A.120.E48.i; A.121.E48.i; A.122.E48.;
A.123.E48.; A.124. E48.i; A.125.E48.i; A.126.E48.i; A.127.E48.i; A.128.E48.i;
A.129.E48.; A.130.E.48.i; A.131.E.48.i; A.132.E48.i; A.133.E48.i; A.134.E48.i;
A.135.E48.i; A.136.E.48.i; A.137.E.48.i; A.138.E48.i; A.139.E.48.i; A.140.E48.i;
A.141E48.i; A2.E49.i; A3 E49.; A4E49.i; A5E49.i; A7E49.i; A9.E49.;
A.100.E.49.i; A.101.E.49.i; A.102.E.49.i; A.103.E49.i; A.104.E49.i; A.105.E.49.i;
A.106.E.49.i; A.107.E49.i; A.108.E.49.i; A.109.E49.i; A.110.E49.i; A.111.E49.i;
A.112.E49.; A.113.E49.i; A.114.E.49.i; A.115.E49.; A.116.E49.i; A.117.E49.j;
A.118.E49.; A.119.E.49.i; A.120.E.49.i; A.121.E49.i; A.122.E49.i; A.123.E49.i;
A124 EA49.; A.125.E.49.i; A.126.E.49.i; A.127.E.49.i; A.128.E.49.i; A.129.E.49.i;
A130.E49.; A.131.E49.i; A.132.E.49.i; A.133.E49.i; A.134.E49.i; A.135.E49.i;
A.136.E49.i; A.137.E49.i; A.138.E.49.i; A.139.E49.i; A.140.E49.i; A.141.E49.i;
A.2.E.50.; A3.E.50.i; A.4.E50.i; A5.E.50.i; A.7.E50.; A9.E.50.i; A.100.E.50.i;
A.101.E.50.; A.102.E.50.i; A.103.E.50.i; A.104.E.50.i; A.105.E.50.i; A.106.E.50.i;
A.107.E.50.i; A.108.E.50.i; A.109.E.50.i; A.110.E.50.i; A.111.E.50.i; A.112.E.50.i;
A.113.E.50.i; A.114.E.50.i; A.115.E.50.i; A.116.E.50.i; A.117.E.50.i; A.118.E.50.i;
A.119.E.50.; A.120.E.50.i; A.121.E.50.i; A.122.E.50.i; A.123.E.50.i; A.124.E.50.i;
A125.E50.; A.126.E.50.i; A.127.E.50.i; A.128.E.50.i; A.129.E.50.i; A.130.E.50.i;
A:131.E50.; A.132.E.50.i; A.133.E.50.i; A.134.E.50.i; A.135.E.50.i; A.136.E.50.i;
A.137.E.50.i; A.138.E.50.i; A.139.E.50.i; A.140.E.50.i; A.141.E.50.i; A.2.E.51.i;
A3ES5li; A4ESLi; ASES51i; A7ES5Li; A9.ES5Li; A100.E.51.4; A101.E.51.;
A.102.E51.i; A.103.E.51.i; A.104.E.51.i; A.105.E.51.i; A.106.E.51.i; A.107.E.51.i;
A.108.E.51.i; A.109.E.51.i; A.110.E.51.i; A.111.E51.i; A.112.E.51.i; A.113.E.51.i;
A114.E51.; A.115.E.51.i; A.116.E.51.i; A.117.E51.i; A.118.E51.i; A.119.E51.i;
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 A.120.E5Li; A.121.E51.; A.122.E.51.§; A.123.E5L; A.iZ4.E:5Li; A.125.E.51.i:

A.126.E.51.i; A.127.E.51.i; A.128.E.51.i; A.129.E.51.i; A.130.E.51.i; A.131.E.51.i;
A.132.E51.; A.133.E.51.; A.134.E.51.i; A.135.E51.i; A.136.E.51.i; A.137.E.51.i;
A.138.E51.i; A.139.E.51.i; A.140.E.51.i; A.141.E51.i; A2 F46.i; A3F.46.4;

- A4F46i; A5F.46.i; A7F46i; A9F46.i; A.100.F46i; A.101.F46.i; A.102.F.46.i;

A.103.F46.i; A.104.F46.i; A.105.F46.i; A.106.F46.i; A.107.F.46.i; A.108.F.46.i;
A.109.F46.i; A.110.F46.i; A.111.F46.i; A.112.F46.i; A.113.F.46.i; A.114.F46.;
A.115F46.i; A.116.F.46.i; A.117.F.46.i; A.118.F46.i; A.119.F.46.i; A.120.F.46.i;
A.121 F.46.i; A.122. F46.i; A.123.F.46.i; A.124.F46.i; A.125.F.46.i; A.126.F.46.i;
A.127 F46.i; A.128 F46.i; A.129.F.46.i; A.130.F.46.i; A.131.F.46.i; A.132.F.46.i;
A.133.F46.i; A.134.F46.i; A.135.F.46.i; A.136.F.46.i; A.137.F46.i; A.138.F.46.i;

A.139.F.46.; A.140.F.46.i; A.141.F.46.i; A2 F47.i; A3F47i; A4F47i; A5SF47i;

A.7FA471; A.9_.F.47.i;,A.IOD-,.F_-.47.i; A.101.F47i; A.102.F47.i; A.103.F47.i;
A104.F475; A.105.F47.; A.106.F47.i; A.107.F47.i; A.108.F47.i; A.109.F.47.i;
A.110.F474; A.111.F47i; A.112.F47.4; A113.F474; A.114F47i; A115F47.i;
A116.F47.; A117F47.i; A118.F47.i; A.119.F47.i; A.120F47.i; A.121.F47.;
A122F471,A123F471,A124F471,A125F471,A126F47¢1,A127F471,
A.128.F47.i; A.129.F47.i; A.130.F47.i; A.131.F.47.i; A.132.F47.i; A.133.F47.i;
A.134.F47.i; A.135.F47.i; A.136.F.47.i; A.137.F.47.i; A.138.F47.i; A.139.F.47.i;
A.140.F47.i; A.141.F47.i; A.2.F.48.i; A.3.F.48.i; A4F48.i; A5F48.i; A.7F48.i;
A.9.F.48.i; A.100.F.48i; A.101 JF.48.i; A.102.F48.i; A.103.F 48.i; A.104.F.48.i;
A.105.F48.i; A.106.F.48.i; A.107.F48.i; A.108.F.48.i; A.109.F.48.i; A.110.F.48.i;
A.111.F48. 1,A112F481,A113F48 i; A.114.F.48.i; A.115F48.i; A.116.F.48.i;
A117F481,A118F481,A119F481,A120F481,A121 F.48.; A.122.F48.i;
A.123F.48i; A.124 F48.i; A.125.F48.i; A.126.F.48.i; A.127F48.i; A.128.F48.i;
A.129.F.48.; A.130.F.48.i; A.131.F48.i; A.132.F.48.i; A.133.F.48.i; A.134.F48.;
A135F481,A136F481,A137F481,A138F481,A139P481, A.140.F 48.;
A.141.F48i; A2F.49.i; A3F.49.i; A4F49.i AS5F.49.i; A7F49.i; A9F49.i;
A100F491,A101F491,A102F491,A103F491,A104F491,A105.F491'_
A106F491,A107F491,AIOS.F491,A109F49.1,A110F491,A111 F.49.;.
A.112F49.i; A.113.F.49.i; A.114.F.49.i; A.115.F.49.i; A.116.F.49.i; A.117.F 49.i;
A118F491,A119F491,A120.F491,A121 F.49.i; A 122.F.49.i; A.123.F.49.i; -
A.124 F49.i; A.125F.49.i; A.126.F.49.i; A.127.F49.i; A 128 F.49.i; A.129.F49.i;
A130F491,A131.F491.A132.F491,A133F491,A134F491,A135F491,
A.136.F49.i; A.137.F49.i; A.138.F49. 1,A139F49.1,A140F491,A141 F.49.i;
A2F501,A3F501,A4F.501,A5F501,A?.FSOI,A9F.501,A100F501,
A.101.F.50.i; A.102.F.50.i; A.103.F.50.i; A.104,F.50.i; A.105.F.50.i; A.106.F.50.i;
A107F501,A108F.501,A109F.501,A110F501,A111F501,A112F501,
A113F501,A114F501,AllS.FSOx,A116F501,A117F501,A118F501,
A.119.F.50.i; A.120.F.50.i; A.121.F.50.i; A.122.F.50. i; A.123.F.50.i; A.124.F50.i;
A.125.F.50.i; A.126.F.50.i; A127F501,A128F501,A129.F501, A.130.F50;
A.131 F501.A132F50.1.A133.FSOI,A134F501,A135F501,A136F501,
A137F501,A138F501,A139F501, A.140.F.50.i; A.141.F.50.i; A.2.F.51.i;
A3 F.51i; A4.F51i; A5 F51i; A7F5Li; A9F51 1,A100F51 i; A.101.F.51.;
A.102.F.51.i; A.103.F.51.i; A.104.F51. 1,A105F51 4; A.106.F.51.i; A.107.F.51.;
A.108. F51.; A.109.F.51.; A.110.F.51i; A.111.F51i; A.112F. 51.i; A. 113.F.51.i;
A.114F.51.i; A.115.F.51.i; A.116.F.51.i; A.117.F.51 i; A.118.E.51 i; A.119.F51.;
A.120.F.51.; A.121.F.51 1,A122.F.51 i; A.123.F51.; A.124.F.51.i; A.125.F51.j;
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A.126.F51.; A.127.F.5Li; A.128.F.51.i; A.129.F.51.i; A.130.F.51i; A.131.F51i;
A132F51i; A133F.5L; A134F5Li; A135F51; A136F.51i; A137.F515;
A.138.F.5Li; A.139.F.51.i; A.140.F.51i; A.141.F.51i;

 Salts and Hydrates

The compositions of this invention optionally comprise salts of the
compounds herein, especially pharmaceutically acceptable non-toxic salts
containing, for example, Na*, Li*, K*» Ca*+ and Mg*+. Such salts may
include those derived by combination of appropriate cations such as alkali
and alkaline earth metal ions or ammonium and quaternary amino ions with
an acid anion moiety, typically the W1 group carboxylic acid. Monovalent
salts are preferred if a water soluble salt is desired.

Metal salts typically are prepared by reacting the metal hydroxide with a
compound of this invention. Examples of metal salts which are prepared in
this way are salts containing Li*, Na*, and K*. A less soluble metal salt can
be precipitated from the solution of a more soluble salt by addition of the
suitable metal compound.

In addition, salts may be formed from acid addmon of certain organic
and inorganic acids, e.g., HCl, HBr, H3SO4, or organic sulfonic acids, to basic
centers, typically amines of group Gi, or to acidic groups such as E;. Finally, it
is to be understood that the compositions herein comprise compounds of the
invention in their un-ionized, as well as zwitterionic form, and combinations
with stoiochimetric amounts of water as in hydrates.

- Also included within the scope of this invention are the salts of the
parental compounds with one or more amino acids. Any of the amino acids

described above are suitable, especiaily the naturally-occuring amino acids

found as protein components, although the amino acid typically is one
bearing a side chain with a basic or acidic group, e.g., lysine, arginine or
glutamic acid, or a neutral group such as glycme, serine, threonine, alanine,
isoleucine, or leucine.

" Methods of Inhibiti £ N inidase.
Another aspect of the invention relates to methods of inhibiting the

activity of neuraminidase comprising the step of treating a sample suspected
of containing neuraminidase with a compound of the invention.
Compositions of the invention act as inhibitors of neuraminidase, as

‘intermediates for such inhibitors or have other utilities as described below.

The inhibitors will bind to locations on the surface or in a cavity of
neuraminidase having a geometry unique to neuraminidase. Compositions
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binding neuraminidase may bind with varying degrees of reversibility. Those
compounds binding substantially irreversibly are ideal candidates for use in
this method of the invention. Once labeled, the substantially irreversibly
binding compositions are useful as probes for the detection of neuraminidase.
Accordingly, the invention relates to methods of detecting neuraminidase in
a sample suspected of containing neuraminidase comprisinig the steps of:
treating a sample suspected of containing neuraminidase with a coinpositibn
comprising a compound of the invention bound to a label; and observing the
effect of the sample on the activity of the label. ‘Suitable labels are well known
in the diagnostics field and include stable free radicals, fluorophores,
radioisotopes, enzymes, chemiluminescent groups and chrdrhogen's The
compounds herein are labeled in conventional fashion usmg functlonal
groups such as hydroxyl or amino.

Within the context of the invention samples suspected of contmmng
neuraminidase include natural or man-made materials ‘such as living
organisms; tissue or cell cultures; biological samples such as biological
material samples (blood, serum, urine, cerebrospinal fluid, tears, sputum,
saliva, tissue samples, and the like); laboratory sampies; food, water, or air
samples; bioproduct samples such as extracts of cells, particularly recombinant
cells synthesizing a desired glycoprotein; and the like. Typically the sample
will be suspected of containing an organism which produces neuraminidase,
frequently a pathogenic organism such as a virus. Samples can be contained
in any medium including water and organic solvent\water mixtures.
Samples include living orgamsms such as humans, and man made matenals
such as cell cultures. ' : ' ' .

The treating step of the invention comprises addmg the composition of
the invention to the sample or it comprises adding a precursor of the
composition to the sample. The addition step comprises any method of -
administration as described above.

If desired, the activity of neuraminidase after apphcahon of the
composition can be observed by any method including direct and indirect
methods of detecting neuraminidase activity. Quantitative, qualitative, and
semiquantitative methods of determining neuraminidase activity are all
contemplated. Typically one of the screening methods described above are
applied, however, any other method such.as observation of the physlologxcal
properties of a living organism are also applicable.

Organisms that contain neuraminidase include bacteria (Vibrio -
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cholerae, Clostridium perfringens, Streptococcus pneumoniae, and
Arthrobacter sialophilus) and viruses (especxally orthomyxoviruses or
paramyxoviruses such as influenza virus A and B, parainfluenza virus,
mumps virus, Newcastle disease virus, fowl plague virus, and sendai virus).
Inhibition of neuraminidase activity obtained from or found within any of
these organisms is within the objects of _thxs invention. The virology of
influenza viruses is described in "Fundamental Virology" (Raven Press, New
York, 1986), Chapter 24. The compounds of this invention are useful in the
treatment or prophylaxis of such infections in artimals, e.g. duck, rodents, or
swine, or in man. .

However, in screemng compounds capable of mhxbntmg influenza
viruses it should be kept in mind that the results of enzyme assays may not
correlate with cell culture assays, as shown Table 1 of Chandler et al., supra.
Thus, a plaque reduction assay should be the primary screening tool.

Compositions of the invention are screened for inhibitory activity
agamst neuraminidase by any of the conventional techniques for evaluating
enzyme activity. Within the context of the invention, typically compositions
are first screened for inhibition of neuraminidase in vitro and compositions
showmg inhibitory activity are then screened for activity in vivo.
Compositions having in vitro Ki (mhxb:tory constants) of less then about 5 X
106 M, typically less than about 1 X 10”7 M and preferably less than about 5 X
10-8 M are preferred for in vivo use. |

Useful in vitro screens have been described in detail and will not be
elaborated here. However, Itzstein, M. von et al.; "Nature", 363(6428):418-423
(1993), in pa_rucular page 420, column 2, full paragraph 3, to page 421, column

2, first partial paragraph, describes a suitable in vitro assay of Potier, M.; et al.;

"Analyt. Biochem.”, 94:287-296 (1979), as modified by Chong, A.KJ; et al.;
"Biochem. Biophys. Acta", 1077:65-71 (1991); and Colman, P. M.; et al.;
International Publication No. WO 92/06691 (Int. App No. PCT/AU90/00501,
publication date April 30, 1992) page 34, line 13, to page 35, line 16, describes
another useful in vitro screen. |

In vivo screens have also been descnbed in detail, see Itzstem, M. von
et al; op. cit., in particular page 421, column 2, first full paragraph to page 423,
column 2, first partial paragraph, and Colman, P. M,; et al.; op. cit. page 36,
lines 1-38, describe suitable in vivo screens.
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The compounds of this invention are formulated with conventlonal
carriers and excipients, which will be selected i in accord w:th ordinary practice.
Tablets will contain excxpxents, glidants, fillers, binders and the like. Aqueous
formulatlons are prepared in sterile form, and when intended for delivery by
other than oral admmlstratxon generally will be isotonic. All formulations
will opnonally contain excipients such as those set forth in the "Handbook of
Pharmaceuncal Excipients" (1986). Excipients mclude ascorbnc acid and other
antioxidants, chelating agents such as EDTA, carbohydrates such as dextrin,
hydroxyalkylcellulose, hydroxyalkylmethylcellulose, stearic acid and the like. -
The pH of the formulations ranges from about 3 to about 11 but is ordmanly
about 7 to 10.

One or more compounds of the invention (herein referred to as the
active ingredients) are administered by any route appropnate to the condition
to be treated. Suitable routes include oral, rectal, nasal, topical (including
buccal and sublingual), vagma] and parenteral (mcludmg subcutaneous,
mtramuscular, intravenous, intradermal, intrathecal and epidural), and the
like. It will be apprecxated that the preferred route may vary with for example
the condxtlon of the recipient. An advantage of the compounds of this
invention is that they are orally bioavailable and can be dosed orally; it is not
necessary to admxmster them by mtrapulmonary or intranasal routes.
Surprisingly, the antx—mﬂuenza compounds of WO 91/16320, WO 92/ 06691
and U.S. Patent 5,360,817 are successfully admlmstered by the oral or
intraperitoneal routes. See Example 161 infra.

While it is possxble for the actwe mgredxents to be admmxstered alone
it may be preferable to present them as pharmaceutlcal formulations. The
formulatlons, both for veterinary and for human use, of the invention
comprise at least one active ingredient, as above defmed together w1th one or
more acceptable carriers therefor and optionally other therapeutic mgredxents.
The carrier(s) must be acceptable in the sense of being compatible with the
other ingredients of the formulation and physwloglcally innocuous to the
recipient thereof.

The formulations include those suitable for the foregomg
administration routes. The formulations may convemently be presented in
unit dosage form and may be prepared by any of the methods well known in
the art of pharmacy. Techniques and formulations generally are found in
Remington's Pharmaceutical Sciences (Mack Publishing Co., Easton, PA).
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Such methods include the step of bringing into association the active
ingredient with the carrier which constitutes one or more accessory
ingredients. In general the formulations are prepared by uniformly and
intimately bringing into association the active ingredient with liquid carriers
or finely divided solid carriers or both, and then, ‘if necessary, shaping the
product. | |

Formulations of the invention suitable for oral administration are
prepared as discrete units such as capsules, cachets or tablets each contammg a
predetermined amount of the active ingredient; as a powder or granules; as
solution or a suspension in an aqueous liquid or a non-aqueous liquid; or as
an oil-in-water liquid emulsion or a water-in-oil liquid emulsion. The active
ingredient may also be presented as a bolus, electuary or paste.

A tablet is made by compression or molding, optionally with one or
more accessory ingredients. Compressed tablets may be prepared by
compressing in a suitable machine the active ingredient in a free-flowing
form such as a powder or granules, optiohally mixed with a binder, lubricant,
inert diluent, preservative, surface active or dispersing agent. Molded tablets
may be made by mol'ding in a suitable machine a mixture of the powdered
active ingredient moistened with an inert liquid diluent. The tablets may
optionally be coated or scored and optionally are formulated so as to provide
slow or controlled release of the active ingredient therefrom.

For infections of the eye or other external tissues e.g. mouth and skin,
the formulations are preferably applied as a topical ointment or cream
containing the active ingredient(s) in an amount of, for example, 0.075 to 20%
w/w (including active ingredient(s) in a range between 0.1% and 20% in
increments of 0.1% w/w such as 0.6% w/w, 0.7% w/w, etc.), preferably 0.2 to
15% w/w and most preferably 0.5 to 10% w/w. When formulated in an
ointment, the active ingredients may be employed with either a paraffinic or a
water-miscible ointment base. Alternatively, the active ingredients may be

. formulated in a cream with an oil-in-water cream base.

If desired, the aqueous phase of the cream base may include, for
example, at least 30% w/w of a ‘polyhydric alcohol, i.e. an alcohol having two
or more hydroxyl groups such as propylene glycol, butane 1,3-diol, mannitol,
sorbitol, glycerol and polyethylene glycol (including PEG 400) and mixtures
thereof. The topical formulations may desirably include a compound which
enhances absorption or penetration of the active ingredient through the skin
or other affected areas. Examples of such dermal penetration enhancers
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include dxmethyl sulphox1de and related analogs _

The oily phase of the emulsions of this invention may be constituted
from known ingredients in a known manner. thle the phase may
compnse merely an emulsmer (othermse known as an emulgent), it
desirably comprises a mixture of at least one emulsifier with a fat or an oil or
with both a fat and an oil. Preferably, a hydrophilic emulsifier is included

- together with a hpophlhc emulsifier which acts as a stabilizer. It is also

preferred to include both an oil and a fat. Together, the emulsxfler(s) w1th or
without stablhzer(s) make up the so-called emu151fy1ng wax, and the wax

‘together with the oil and fat make up the so~called emulsifying ointment base |

which forms the oily dispersed phase of the cream formulations. :
Emulgents and emulsion stabilizers suitable for use in the. formulahon
of the invention include Tween® 60, Span® 80, cetostearyl alcohol, benzyl
alcohol, myristyl alcohol, glyceryl mono-stearate and sodxum lauryl sulfate.
The choice of suitable oils or fats for the formulahon is based on
achieving the desired cosmetic propertles The cream should preferably be a
non-greasy, non-staining and washable product with suitable consistency to
avoid leakage from tubes or other contamers Straight or branched cham,
mono- or dibasic alkyl esters such as dl-xsoadnpate isocetyl stearate. propylene
glycol diester of coconut fatty acids, 1s0propyl mynstate, decyl oleate, isopropyl
palmitate, butyl stearate, 2-ethythexyl palmxtate or a blend of branched chain
esters known as Crodamol CAP may be used, the last three being preferred
esters. These may be used alone or in combination dependihg on the
properties required. Altematxvely, high meltmg point hpxds such as white
soft paraffin and/or liquid paraffm or other mineral oils are used. |
Formulations suitable for topical admmlstranon to the eye also include
eye drops wherem the active ingredient is dissolved or suspended ina
suitable carrier, especially an aqueous solvent for the active ingredient. The
active ingredient is preferably present in such formulations in a concentration
of 0.5 to 20%, advantageously 0.5 to 10% parhcularly about 15% w/w.
Formulations suitable for topical administration in the mouth include
lozenges comprising the active mgredxent ina flavored basis, usually sucrose
and acacia or tragacanth; pastilles compnsmg the active ingredient in an inert
basis such as gelatin and glycerin, or sucrose and acacia; and mouthwashes
compnsmg the active ingredient in a suitable hqmd carrier:
Formulations for rectal adn'umstratlon may be presented as a
suppository with a suitable base comprising for example cocoa butter or a
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salicylate.

Formulations suitable for intrapulmonary or nasal administration
have a particle size for example in the range of 0.1 to 500 microns (including
particle sizes in a range between 0.1 and 500 microns in increments microns
such as 0.5, 1, 30 microns, 35 microns, etc.), which is administered by rapid
inhalation through the nasal passage or by inhalation through the mouth so
as to reach the alveolar sacs. Suitable formulations include aqueous or oily.
solutions of the active ingredient. Formulatlons suitable for aerosol or dry
powder administration may be prepared according to conventional methods
and may be delivered with other therapeutic agents such as compounds '
heretofore used in the treatment or prophylaxis of influenza A or B infections
as described below. _

Formulations suitable for vaginal administration may be presented as
pessaries, tampons, creams, gels, pastes, foars or spray formulations
containing in addition to the active ingredient such carriers as are known in
the art to be appropriate. | |

Formulations suitable for parenteral administration include aqueous
and non-aqueous sterile injection solutions which may contain anti-oxidants,
buffers, bacteriostats and solutes which render the formulation isotonic with
the blood of the intended recipient; and aqueous and non-aqueous sterile
'suspensions which may include suspending agents and thickening agents.

The formulations are presented in unit-dose or multi-dose containers,
for example sealed ampoules and vials, and may be stored in a freeze-dried
(lyophilized) condition requiring only the addition of the sterile liquid carrier,
for example water for injection, immediately prior to use. Extempotaneous
injection solutions and suspensions are prepared from sterile powders,
granules and tablets of the kind previously described. Preferred unit dosage
formulations are those contain_ing a daily dose or unit daily sub-dose, as
herein above recited, or an appropriate fraction thereof, of the active
ingredient.

It should be understood that in addition to the mgredxents pamcularly
mentioned above the formulations of this invention may include other
agents conventional in the art haVing regard to the type of formulation in
question, for example those suitable for oral administration may include
flavoring agents

The invention further provides veterinary composmons comprising at
least one active ingredient as above defined together with a veterinary carrier

- 169-



10

15

20

WO 96/26933 ' PCT/US96/02882

therefor.

Veterinary carriers are materials useful for the purpose of
administering the composition and may be solid, hquxd or gaseous materials
which are otherwise inert or acceptable in the veterinary art and are
compatible with the'ac'tive' ingredient. These veterinary compositions may be
administered orally, parenterally or by any other desired route.

Compounds of the invention are used to provxde controlled release
pharmaceutical formulatnons containing as active mgredlent one or more

compounds of the invention ("controlled release formulanons") in which the .

release of the active mgredlent are controlled and regulated to allow less

~ frequency dosing or to improve the pharmacokinetic or toxicity proflle of a

given active ingredient.

Effective dose of active mgredlent depends at least on the nature of the
condition being treated toxicity, whether the compound is bemg used
prophylactically (lower doses) or against an active influenza infection, the
method of delivery, and the pharmaceutical formulation, and’ will be '
determined by the clinician using conventional dose escalation studies. It can
be expected to be from about 0.0001 to about 100 mg/ kg body welght per day.
Typically, from about 0.01 to about 10 mg/ kg body wexght per day More

. typxcally, from about .01 to about 5 mg/kg body weight per day More typxcally,

from about .05 to about 0.5 mg/kg body weight per day. For example, for
inhalation the daily canchdate dose for an adult human of approxunately 70
kg body weight will range from 1 mg to 1000 mg, preferably between 5 mg and
500 mg, and may take the form of single or mult;ple doses.

Active mgredlents of the invention are also used in combination with
other active ingredients. Such combinations are selected based on the
condition to be treated, cross-reactlvmes of mgredlents and pharmaco-
properties of the combination. For example, when treating viral infections of
the respiratory system, in particular influenza infection, the compositions of
the invention are combined with antivirals (such as amantidine, rimantadine
and nbavmn) mucolyucs, expectorants bronchialdilators, antibiotics, ,
antipyretics, or analgesics. Ordinarily, antibiotics, antipyretics, and analgesxcs
are admxmstered together w1th the compounds of this mventxon h

bolites of the C is of the Inventi

Also falling within the scope of this invention are the in vivo

" metabolic products of the compounds described herein, to the extent such
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products are novel and unobvious over the prior art. Such products may
result for example from the oxidation, reduction, hydrolysis, amidation,
esterification and the like of the administered compound, primarily due to
enzymatic processes. Accordingly, the invention includes novel and
unobvious compounds produced by a process comprising contacting a
compound of this invention with a mammal for a period of time _sufficient to
yield a metabolic product thereof. Such products typically are identified by
preparing a radiolabelled (e.g. C14 or H3) compound of the invention,
administering it parenterally in a detectable dose (e.g. greater than about 0.5
mg/kg) to an animal such as rat, mouse, guinea pig, monkey, or to man,
allowing sufficient time for metabolism to occur (typically about 30 seconds to '
30 hours) _a'nd_'isolating its conversion products from the urine, blood or other
biological samples. These products are easily isolated since they are labeled
(others are isolated by the use of antibodies capable of binding epitopes
surviving in the metabolite). The metabolite structures are determined in
conventional fashion, e.g. by MS or NMR analysis. In general, analysis of
metabolites is done in the same way as conventional drug metabolism studies
well-known to those skilled in the art. The conversion products, so long as
they are not otherwise found in vivo, are useful in diagnostic assays for
therapeutic dosing of the compounds of the invention even if they possess no
neuraminidase inhibitory activity of their own.

sdditional Uses for the C. 1s of This Inventi

The compounds of this invention, or the biologically active substances
produced from these compounds by hydrolysis or metabolism in vivo, are
used as immunogens or for conjugation to proteins, whereby they serve as
components of immuhogenic compositions to prepare antibodies capable of
binding specifically to the protein, to the compounds or to their metabolic
products which retain immunologically recognized epitopes (sites of antibody
binding). The immunogenic compositions therefore are useful as
intermediates in the preparation of antibodies for use in diagnostic, quality
control, or the like, methods or in assays for the compounds or their novel
metabolic products. The compounds are useful for raising antibodies against
otherwise non-immunogenic polypeptides, in that the compounds serve as
haptenic sites stimulating an immune response that cross-reacts with the
unmodified conjhgated protein. - '

The hydrolysis products of interest include products of the hydrolysis of
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the protected acidic and basic groups discussed above. As noted above, the
acidic or basic amxdes comprising lmmunogemc polypeptldes such as
albumin or keyhole hmpet hemocyanin generally are useful as unmunogens.
The metabolic products described above may retain a substannal degree of
unmunologlcal cross reacthty with the compounds of the' mventlon Thus,
the antibodies of this invention will be capable of bmdmg to the unprotected
compounds of the invention thhout binding to the protected compounds;
alternatively the metabolic products, will be capable of binding to the
protected compounds and/or the metabolitic products without binding to the
protected compounds of the invention, or will be. capable of bmdmg

| specifically to any one or all three. The antibodies desn'ably will not
substantially cross-react ‘with namrally-occurnng matenals Substantxal Cross-
reactivity is reactivity under specific assay condmons for spemhc analytes
sufficient to interfere with the assay results. '

The ‘immunogens of this invention contam the compound of this
invention presenting the desired epitope in association with an
immunogenic substance. Within the context of the mventxon such
association means covalent bonding to form an nnmunogemc conjugate
(when applicable) or a mlxture of non-covalently bonded materials, or a .

combination of the above. Immunogemc substarices include adjuvants such

as Freund's adjuvant, immunogenic proteins such as viral, bacterial, yeast,
plant and animal polypeptides, in particular keyhole limpet hemocyanin,
serum albumin, bovine thyroglobulin or soybean trypsin inhibitor, and
immunogenic polysaccharides. Typically, the compound having the structure
of the desired epitope is covalently conjugated to an immunogenic
polypeptide or polysaccharide by the use of a polyfunctional (ordinarily
bifunctional) cross-linking' agent. Methods for the manufacture of hapten
immunogens are conventional per se, and any of the methods used
heretofore for conjugating haptens to immunogenic polypepndes or the like
are suitably employed here as well, takx_ng into account the functional groups
on the precursors or hydrolytic products which are available for cross-linking
and the likelihood of producing antibodies specific to the epnope in questxon
as opposed to the immunogenic substance.

Typxcally the polypeptide is conjugated to a s:te on the compound of
the invention distant from the epitope to-be recognized.

The conjugates are prepared in conventional fashion. For example, the
cross-linking agents N-hydroxysuccinimide, succinic anhydride or -
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alkN=C=Nalk are useful in preparing the conjugates of this invention. The
conjugates comprise a compound of the invention attached by a bond or a
linking group of 1- 100 typically, 1-25, more typlcally 1-10 carbon atoms to the
immunogenic substance. The conjugates are separated from starting
materials and by products using chromatography or the like, and then are
sterile filtered and vialed for storage.

The compounds of this invention are cross-linked for example through

“any one or more of the following groups: a hydroxyl group of Uj; a carboxyl
group of E1; a carbon atom of Uj, E1, G1, or T4, in substitution of H; and an
amine group of G1. Included within such compounds are amides of '
polypeptides where the polypeptide serves as an above-described Rgc or Rgb
groups.

Animals are typically immunized against the immunogenic conjugates
or derivatives and antisera or monoclonal antibodies prepared in
conventional fashion.

The compounds of the invention are useful for maintaining the
structural integrity of glycoproteins in recombinant cell culture, i.e., they are
added to fermentations in which glycoproteins are being produced for
recovery so as to inhibit neuraminidase-catalyzed cleavage of the desired
glycoproteins. This is of particular value in the recombinant synthesis of
proteins in heterologous host cells that may disadvantageously degrade the
carbohydrate portion of the protein being synthesized.

The compounds of the invention are polyfunctional. As such they
represent a unique class of monomers for the synthesis of polymers. By way
of example and not limitation, the polymers prepared from the compounds of
this invention include polyamides and polyesters. |

~ The present compounds are used as monomers to provide access to
polymers having unique pendent functionalities. The compounds of this
invention are useful in' homopolymers, or as comonomers with monomers
which do not fall within the scope of the invention. Homopolymers of the
compounds of this invention will have utility as cation exchange agents
(polyesters or polyamides) in the preparation of molecular sieves
(polyamldes), textiles, fibers, films, formed articles and the like where the acid
functionality Ej is esterified to a hydroxyl group in Uy, for example, whereby
the pendhnt basic group G] is capable of binding acidic functionalities such as
are found in polypeptides whose purification is desired. Polyamides are
prepared by cross-linking E1 and G1, with U1 and the adjacent portion of the
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“r'i_ng remaining free to'function'as a hydrophilic or hydrophobic affinity

group, depending up the selection of the U3 group. The preparation of these
polymers from the compounds of the invention is conventional per se.

The compounds of the invention are also useful as a unique class of
polyfunctional surfactants. Particularly w_hen Uj does not containa.
hydrophilic substituent and is, for example, alkyl or alkoxy, the compounds
have the properties of bi-functional surfactants. As such they have useful
surfactant, surface coating, emulsion mod1fyxng, rheology modxfymg and
surface wetting properties. .

As polyfunctional compounds thh defmed geometry and carrying
simultaneously polar and non-polar moieties, the compounds of the
invention are useful as a unique class of phase transfer agents. By way of
example and not limitation, the compounds of the invention are useful in
phase transfer catalysis and liquid/liquid ion extraction (LIX).

The compounds of the invention opnonally contain asymmetnc
carbon atoms in groups Uy, 1-21, Gi,and T1. Assuch, they are a unique class of
chiral auxlhanes for use in the synthesis or resolution of other optically active
materials. For example, a racemic mixture of carboxylic acids can be resolved
into its component enannomers by: 1) forming a mixture of diastereomeric
esters or amides thh a compound of the invention wherein Uj is an
asymmetric hydroxyalkane or amino alkane group, 2) separatmg the .
diastereomers; and 3) hydrolyznng the ester structure. Racemic alcohols are
separated by ester formauon with an acid group of Ej. Further, such a method
can be used to resolve the compounds of the invention themselves if
optically active acids or alcohols are used instead of racemic starting materials.

The compounds of this invention are useful as linkers or_' spacers in
preparing affinity absorption matrices, immobilized enzymes for process
control, or iminunoassay reagents. The compounds herein contain a
multiplicity of funcnonal groups that are suitable as sites for cross-lmkxng
desired substances For example, it is conventional to lmk affinity reagents
such as hormones, peptides, antibodies, drugs, and the hke to insoluble

'substrates. These insolublized reagents are employed in known fashxon to

absorb binding partners for the affinity reagents from manufactured
preparations, diagnostic samples and other impure rnlxtures Sumlarly,
immobilized enzymes are used to perform catalytic conversions with facile
recovery of enzyme. Blfunctlonal compounds are commonly used to link
analytes to detectable groups in preparing diagnostic reagents.
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Many functional groups in the compounds of this invention are
suitable for use in cross-linking. For example, the carboxylic or phosphonic
acid of group E; is used to form esters with alcohols or amides with amines of
the reagent to be cross-linked. The G; sites substituted with OH, NHR;, SH,
azido (which is reduced to amino if desired before cross-linking), CN, NO2,
amino, guanidino, halo and the like are suitable sites. Suitable protection of
reactive groups will be used where necessary while assembling the cross-
linked reagent to prevent polymerization of the bifunctional compound of
this invention. In general, the compounds here are used by linking them
through carboxylic or phosphonic acid to the hydroxyl or amino groups of the
first linked partner, then covalently bonded to the other binding partner
through a Ty or G; group. For example a first binding partner such as a
steroid hormone is esterified to the carboxylic acid of a compound of this
invention and then this conjugate is cross-linked through a G; hydroxyl to
cyanogen bromide activated Sepaharose, whereby immobilized steroid is
obtained. Other chemistries for conjugation are well known. See for example

© Maggio, "Enzyme-Immunoassay” (CRC, 1988, pp 71-135) and references cited

20

35

therein.

As noted above, the therapeutically useful éompounds of this
invention in which the W3, or G; carboxyl, hydroxyl or amino groups are
protected are useful as oral or sustained release forms. In these uses the
proteéting group is removed in vivo, e.g., hydrolyzed or oxidized, so as to
yield the free carboxyl, amino or hydroxyl. Suitable esters or amides for this
utility are selected based on the substrate specificity of esterases and /or.
carboxypeptidases expected to be found' within cells where precursor
hydrolysis is desired. To the extent that the specificity of these enzymes is
unknown, one will screen a plurality of the compounds of this invention
until the desired substrate specificity is found. This will be apparent from the
appearance of free compound or of antiviral activity. One generally selects
amides or esters of the invention éompound that are (i) not hydrolyzed or
hydrolyzed comparatively slowly in the upper gut, (ii) gut and cell permeable
and (iii) hydrolyzed in the cell cytoplasm and/or systemic circulation.
Screening assays preferably use cells from particular tissues that are
susceptible to influenza infection, e.g. the mucous membranes of the
bronchopulmonary tract. Assays known in the art are suitable for
determining in vivo bioavailability including intestinal lumen stability, cell
permeation, liver homogenate stability and plasma stability assays. However,
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even if the ester, amide or other protected derivatives are not converted in '
vivo to the free carboxyl amino or hydroxyl groups, they remam useful as
chemical mtermedxates

The invention also relates to methods of makmg the composrtlons of
the invention. The composmons are prepared by any of the applicable
techniques of organic synthesis. Many such techmques are well known in the
art. However, many of the known techniques are elaborated in
"Compendium of Orgamc Synthetic Methods" (John Wiley & Sons, New
York), Vol. 1, lan T. Harrison and Shuyen Harnson, 1971; Vol. 2, Ian T. -
Harrison-and Shuyen Harrison, 1974; Vol. 3, Louis S. Hegedus and Leroy
Wade, 1977; Vol. 4, Leroy G. Wade, jr., 1980; Vol. 5, Leroy G. Wade, Jr., 1984;
and Vol. 6, Michael B. Smith; as well as March J., "Advanced Organic
Chemistry, Third Edition", (John Wiley & Sons, New York, 1985),

- "Comprehensive Organic Synthesis. Selectxvxty, Strategy & Effxcxency in

Modern Organic Chemistry. In 9 Volumes®, Barry M. Trost, Editor-in-Chief
(Pergamon Press, New York, 1993 printing).

A number of exemplary methods for the preparanon of the
compositions of the invention are provided below. These methods are |
intended to illustrate the nature of such preparations are not mtencled to
limit the scope of applicable methods '

Generally, the reaction cqndrtzons such as te'mpe'ra'ttrre, reaction time,
solvents, workup procedures, and the like, will be those common in the art
for the particular reaction to be performed. The cited reference material,
together with material cited therein, contains detailed descriptions of such
conditions. Typically the temperatures ‘will be -100°C to 200°C, solvents will
be aprotic or protic, and reaction times will be 10 seconds to 10 days. Workup
typically consists of quenching any unreacted reagents followed by partition
between a water/orgamc layer system (extraction) and separatmg the layer
containing the product.

Oxidation and reduction reactions are typically carried out at - -
temperatures near room temperature {(about 20°C), although for metal
hydride reductions frequently the temperature is reduced to 0°C to -100°C,
solvents are typically aprotic for reductions and may be either protic or aprotic
for oxxdatxons ‘Reaction times are adjusted to achieve desired conversions.

Condensation reactions are typically carried out at temperatures near
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~ room temperature, although for non-equilibrating, kinetically controlled

condensations reduced temperatures (0°C to -100°C) are also common.
Solvents can be either protic (common in equilibrating reactions) or aprotic
(common in kinetically controlled reactions).

Standard synthetic techniques such as azeotropic removal of reaction
by-products and use of anhydrous reaction conditions (e.g. inert gas
environments) are common in the art and will be applied when applicable.

One exemplary method of preparing the compounds of the invention
is shown in Scheme 1 below. A detailed description of the methods is found
in the Experimental section below. ' :
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Scheme 1
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Modifications of Scheme 1 to form additional embodiments is showh
in Schemes 2-4. '

Scheme 2

A COMe /\/O:O,c O,Me
AcHN™
| CN

./ C_onG /\/ohE)c O-‘,Me
AcHN" : : : AcHN

a o

n

b
/ e

N

Scheme 2 ‘
Aziridine 5 is converted to the amino nitrile 9 by Yb(CN)3 catalyzed

addition of TMSCN according to the procedure of Utimoto and co-workers,

10 "Tetrahedron Lett.”, 31:6379 (1990). _
~ Conversion of nitrile 9 to the corresponding amidine 10 is
accomplished using a standard three step sequence: i) H2S; ii) CH3J; iii)
NH4OAc. A typical conversion is found in 'J. Med. Chem.", 36:1811 (1993).
Nitrile 9 is converted to the amino methyl compound 11 by reduction

15 using any of the available methods found in "Modern Synthetic Reactions"

2nd ed. H.O. House, Benjamin/Cummings Publishing Co., 1972. .

Amino methyl compound 11 is converted to the bis-Boc protected
guanidino compound 12 by treating 11 with N,N’-bis-Boc-1H-pyrazole-1-
carboxamidine according to the method found in “"Tetrahedron Lett.", 36:299

20 (1995).
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5 Scheme3d
The aziridine 5 is opened with a-cyano acetic acid t-butyl ester to give
13. Aziridine openings of this type are found in "Tetrahedron Lett ", 23:5021
(1982). Selective hydrolysis of the t-butyl ester moiety under ac1d1c condtions
followed by decarboxylation gives nitrile 14.
10 Reduction of 14 to the amino ethyl derivative 15 i is accomphshed in the

same fashion as the conversion of 9 to 11. The amine 15 is then converted
into the guanidino derivative 16 with N,N’-bis-Boc-1H-pyrazole-1- -
carboxamidine according to the method found in "Tetrahedron Lett.", 36: 299
(1995). -

15 The nitrile 14 is converted to the corresponding amidine 17 using the N
same sequence described above for the conversion of 9 to 10. ' ;
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Scheme 4
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5 Scheme 4

The epoxy alcohol 1 is protected (PG=protecting group), for example
with MOMCIL. Typical conditions are found in “Protective Groups in Organic
Synthesis” 2nd ed., T.W. Greene and P.G.M. Wuts, John Wiley & Sons, New
York, NY, 1991. .

10 The epoxide 19 is opened with NaN3/NH4Cl to the amino alcohol 20
according to the procedure of Sharpless and co-workers, "]. Org. Chem.",
50:1557 (1985). |
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Reduction of 20 to the N-acety! aziridine 21 is accomplished in a three
step sequence: 1) MsCl/triethyl amine; 2) H2/Pd; 3) AcCl/ pyridine. Such
transformations:can be found in "Angew: Chem. Int. Ed. Engl.”, 33:599 (1994).

Aziridine 21 is converted to the azido amide 22 by opening with '
NaN3/NH4Cl in DMF at 65 °C as descnbed in "] Chem. Soc. Perkin Trans I",
801 (1976).

Removal of the MOM protectmg group of 22 is accomplished using the
methods described in “Protective Groups in Organic Synthesis” 2nd ed., T.W.
Greene and P.G.M. Wats, John Wiley & Sons, New York, NY, 1991. The
resulting alcohol is converted directly to-aziridine 24 with TsCl in pyridine.
Such transformatlons are found in "Angew. Chem. Int. Ed. Engl.", 33:599
(1994).

Aziridine 24 is then reacted with ROH, 'RNH‘z, RSH', or an’
organometallic (metal-R) to give the corresponding ring opéned derivatives
25, 26, 27 and 27.1 respectively. Aziridine openings-of this type are found in
"Tetrahedron Lett.”, 23:5021 (1982) and "Angew. Chem. Int. Ed. Engl.", 33:599
(1994).

Scheme 5 |

' Another class of compounds of the invention are prepared by the
method of Schemes 5a and 5b. Quinic acid is converted to 28 by the method of
Shing, T.K.M.; et al.; "Tetrahedron”, 47(26):4571 (1991). Mesylation with MsCI
in TEA/CH2Cl2 will give 29 which is reacted with NaN3 in DMF to give 30.
Reaction of 30 with TFA in CH2CI2 will give 31 which is mesylated-with MsCl
in TEA/CH2Cl2 to give 32. Reaction with triphénylpﬁosphine in water will
give 33 which is converted to 35 by sequential application of: 1) CH3C(O)Cl in
pyridine, 2) NaN3 in DMF, and 3) NaH in THF. Alkylation of 35 with a wide
variety of nucleophiles common in the art will provide a number of -
compounds such as 36. Methods for elaboration of the compounds such as 36—-
to other embodiments of the invention will be similar to those described
above.
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Scheme 5a
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5 Another class of compounds of the invention are prepared by the

method of Scheme 6. Protected alcohol 22 (PG=methoxymethyl ether) is
deprotected under standard conditions described in “Protective Groups in
Organic Synthesis" 2nd ed., T.W. Greene and P.G.M. Wuts, John Wiley &
Sons, New York, NY, 1991. Alcohol 51 is converted to acetate 52 with acetic

10 anhydride and pyridine under standard conditions. Acetate 52 is treated with
TMSOTf or BF3*OEt to afford oxazoline 53. Such transformations are
described in "Liebigs Ann. Chem.”, 129 (1991) and "Carbohydrate Research”,
181 (1993), respectively. Alternatively, alcohol 51 is transformed to oxazoline
53 by conversion to the corresponding mesylate or tosylate 23 and

15 subsequently cyclized to the oxazoline under standard conditions, as described
in "J. Org. Chem.", 50:1126 (1985) and "J. Chem. Soc.", 1385 (1970). Oxazoline
53 is reacted with ROH, RR'NH, or RSH (wherein R and R’ are selected to be
consistent with the definition of Wg above) provide the corresponding ring
opened derivatives 54, 55, and 56 respectively. Such transformations are

20 described in “J. Org. Chem.", 49:4889 (1984) and "Chem. Rev.", 71:483 (1971).
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Other exemplary methods of preparing the compounds of the
invention are shown in Schemes 7-35 below. A detailed description of the

methods is found in the Experimental section below.
Scheme 7a
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Scheme 7b
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'HO.. @,cozm PGO,, @cozm

o 0"  pa=MOM
LI 19
_ CHO o, Qcozm .
N .
H
170
| - AcHN" Y | |
Ny
PG=MOM
22

AcHN ~ AcHN _

ﬁHz - N=H2
14 S m

- 194-



WO 96/26933

Scheme 17
HO.., COzH

HO*"
OH
Shikimic Acid

O, CO2CH3

X

HaCO 0. A _CO.CHy
. HO""Q, —_—

N3

181

HCO_ o

170
. ' CO2CH3
Y
Na

183

o —

«.D,COzCHa Haco\,::O/COﬁHa
N ' Hz H

PCT/US96/02882
Ou. CO2CH3
><°J l -
OH
180
HOW_ CO2CH3.
Ho ;
. OMs

131

PGO,, O/C()zCH:;

o W‘
PG=MOM
22

H3CO_0, ___CO2CHs

MsO™" —_—
N3

184

N3
182

-195-



WO 96/26933

PCT/US96/02882

. Scheme 18 |
oL Ou. CO,CH;
PMCNO/ O/ ,
h-'3: : | No | |
18 180 '
oo™
NH,
191 -
10 Scheme 19
/\,0«:000201-!3 A~ CO,CHs
AcHN” j
AcHN - . -
\Hz HN\rNBoc
NHBoc
0 201
P o':(jCOgH /\,.O,h_ C '°2H
AcHN . . o Cﬁ .
HN._NBoc g
g N
- NHBoc e TFA
202

- 196-



PCT/US96/02882

WO 96126933
Scheme 20
5
/\/0:@,002!4 /\/O:Q,Ct)zNa
AcHNY ™Y ' = AcHN” Y
NH
102 204
10
Scheme 21
15
/\,O:O,cozcm " A0, j ,COH
HZN 2 . HzN :
_ NS N3
205 . 206
O NpooH ey
Fac)‘u ™~ Fsc)“ﬁ ~
Ng NH,
207 208

- 197-



WO 96726933 _ Pcrmsmzm

Scheme 22
/\/0"". COZCHs /\/Oh.. CO2CH3
ﬂa . Hsc_?‘) H ﬁa
205 . 208
0., CO,CHy . A~0O CO,H
T He-8 NQ T he ('s? NO
- 2 H - 2
3 é‘) H NH, 3 E‘) H NH,
5 210 211
~ Scheme 23
10 -
A0 CO,CHg A0 - CO,CH,
| N H c Ios‘.-N :
HC-S~"R- . 2 LR H N
3 6 H NHZ 1] HNYNBOC
NHBoc
210 212
/\,Oo COZH /\/o' 002"'
o™ . T
Hee-§-N | HC-§-N”
3“"% H HN. _NBoc 3% H HN_NH
o) N h
NHBoc NH,
213 - 214

-198-



WO 96/26933

Scheme 24

PCTIUS96/02882

/\/q;olcochs /\/o\ 002H
2L — 3 L
5 216 217
Scheme 25 _
10 | - _, o
/\,0::0,00201-13 A~ CO,CH4
AcHN Y —— AcHN Y
NH, : HNYNBO::
l:lBoc
200 218 CHs;
A,O:OCOzH '/\,O:O/cozH
AcHN™ % " AcHN”
HN \rNBoc HNYNH
l:lBoc- NH
|
CH3 CHa
219 220

- -199-



PCT/US96/02882

WO 96/26933

Scheme 26 _
| CO,CH, AN CO,CH,
T
' ﬁ3 .

AC_HN I .
N3

183 221

/\:/o:(j,cozcn-l3 /\_/ODCOzH
_— -

-4z

i
AcHN
H,

AcHN F
NH,

222 223

Scheme 27
Seo RO S Oy
2 = acHN” Y |
AcHN _- ﬁ Hy : _ HN-\(NBoc
_ NHBoc
224

222
geeniiie 5o
AcHN” Y N” Y

NBoc | | HN\rNH
: NH,

HN\r

NHBoc .

g

- 200-



WO 96/26933 3 | PCT/USS62882

Scheme 28

CO,CH,
e oy
Ng AcHN

183 227

NH, NHz
228 229
5
Scheme 29
10
CO,CHy o CO,CH,
TrN@ />'<
: AcHN
N3 ' N3
183 230
AcHN AcHN
N,

- 201-



WO 9626933 - oss

Scheme 30 - '
CO,CH;, S+ _~_COCH,
mw( LT
s HZN s .
Ny - "R
183 | 238
N S’:Orcozc”a ./\/SD,COzCHa
AcHN ™Y T ANTY
Na - NH,
234 | 235
5
Scheme 31
O
HO.,, Prbo,H L _PH
X 0
HO* —_— "
OH O
' 240
Quinic Acid - ii
COzMG 9 |
f ,COMe
o™ $
l 241
HO... COZMQ . HO .. 0002Me
vi
HO‘*'Q/ >
OTs .
243
10

- .202-



WO 96/26933 ’ - PCT/US96/02882

Scheme 32
,\,O%O,cozcﬂs /\,o,.D,cozcria
N N
H H
4 244

/\/o'o._ , COgCHa ’ /\/ob,_ :j /002CH3

HN™ Y AcHN %
N3 N3
205 _ 245
A~ CO,CH, A~ CO,H
AcHN Y AcHN Y
NH, NH,

200 | 102

- -203-



WO 96/26933 _ ' ' PCT/US96/02882

Scheme 33
\/(00.. 002CH3 | OD’COZCH:B
AcHN? Y ' AcHN”
NH, o NH, *HCI

228 250

\)\/04,. 3,00201"3 On Ny COLHy
AcHN AcHN

HN. _NHBoc

NH,
o | \|I\|l:Boc_
228 | '_251
- v(O::O,cozH
' AcHN™ % :
HN___NH,
NH *CF3CO,H
252

- 204-



WO 96/26933 PCT/US96/02882

Scheme 34

AcHN AcHN

N3 N3
227 260

R
AcHN

z AcHN
N3 NH2
261 262
5
Scheme 35
- ODC026H2CH3 \/(o CO,CH,CH,4
, . HN.__NHBoc
b
NBoc
262 263
\/(OD,C%CHZCH:,
AcHN ™ Y
HNYNHZ. CF3C02H
NH
10 | 264

- 205-



o ——————— i - -

WO 96126933 R o PCT/USS6/02882

Scheme 36

HO... S 1.COH _Ou. 002_351_
4: ' A , RSQ 'o“...
HO" 3y 2 I

OH OH
Shikimic Acid 270
. B /OM... 002R51
5 _R
270 — T8 o,,.q
ORs
271
. HO,, CO.Rs;
. C [ j’
271 - .
HO"
ORs2
272
HO.., CO.Rs;,
m e LY
o&"
273

- 206~



WO 96/26933 : | PCT/US96/02882

Scheme 37
6 OH OH
Ho:'.'s $ COZH H /Olh-- § . 0
How 3 2 E . 5&0\\“
OH
Quinic-Acid | 274
_ | QH
Oum. e CO-R
274 F. R 5,0/\ o 251
o
OH
- 278
o QH
275 . G R /Oh-. H COzRg
50\0“..
ORs,
276
H HO..“ C°2R51
276 _ _
- HO"
: ORs,
272

- -207-



WO 96/26933

Scheme 38

277

278

279

PCT/US96/02882



WO 96/26933

Scheme 39

CO,Rs,
S
- Rsq™N& N

Scheme 40

N3

281

282 o
283 P

Rsg 4., CO,Rs;,

- NH,
283

285

- 209-

PCT/US96/02882



WO 96/26933 PCT/US96/02882

Scheme 40.1

-210-



10

15

20

30

35

WO 96126933 - _ PCT/US96/02882

Additional embodiments of methods of making and using
compositions of the invention are depicted in Schemes 36-40.1. One aspect of
the invention is directed to methods of making compounds of the invention
comprising processes A, B,C,D,E, F,G, H LLK,LLM,N,O,P,Q R, S,T,U,V
or W of Schemes 36-40.1, alone or in combination with each other. Table 27
describes exemplary method embodiments of processes A-W. Each
embodiment is an individual method using the unit processes A-W alone or
in combination. Each method embodiment of Table 27 is separated by a A (;
the embodiment is a single letter than it corresponds to one of the processes
A-W. If it is more than one letter than it corresponds to each of the processes
performed sequentially in the order mdxcated

Other aspects of the invention are directed to methods of usmg
shikimic acid to prepare compound 270 shown as A in Schemes 36, methods
of using compound 270 to prepare compound 271 shown as B in Schemes 36,
methods of using compound 271 to prepare compound 272 shown as C in
Schemes 36, methods of using compound 272 to prepare compound 273
shown as D in Schemes 36, methods of using quinic acid to prepare.
compound 274 shown as E in Schemes 37, methods of using compound 274 to
prepare compound 275 shown as F in Schemes 37, methods of using
compound 275 to prepare compound 276 shown as G in Schemes 37, methods
of using compound 276 to prepare compound 272 shown as H in Schemes 37,
methods of using compound 273 to prepare compound 277 shown as I in
Schemes 38, methods of using compound 277 to prepare compound 278
shown as J in Schemes 38, methods of using compound 278 to prepare
compound 279 shown as K in Schemes 38, methods of using 'compound 279 to
prepare compound 280 shown as L in Schemes 38, methods of using

" compound 280 to prepare compound 281 shown as M in Schemes 38, methods

of using compound 281 to prepare compound 282 shown as N in Schemes 39,
methods of using compound 282 to prepare compound 283 shown as O in
Schemes 39, methods of using compound 283 to prepare compound 284
shown as P in Schemes 39, methods of using compound 283 to prepare
compound 285 shown as Q in Schemes 40, methods of using compound 285 to
prepare compound 286 shown as R in Schemes 40, methods of using
compound 287 to prepare compound 288 shown as S in Schemes 40.1,
methods-of using compound 288 to prepare compound 289 shown as T in
Schemes 40.1, methods of using compound 289 to prepare compound 290
shown as U in Schemes 40.1, methods of using compound 29¢ to prepare
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compound 291 shown as V in Schemes 40.1, and methods of usmg compound
291 to prepare compound 292 shown as W in Schemes 40.1.
" General aspects of these exemplary methods are described below and in
the Example. Each of the products of the following processes is optionally
separated, isolated, and/or punﬁed prior to its use in subsecquent processes.
The terms “treated”, “treating”, "treatment”, and the like, mean
contacting, mixing, reacting, allowing to react, brmgmg into contact, and other
terms common in the art for indicating that one or more chemical entities is
treated in such a manner as to convert it to one or more other chemical
entities. This means that "treating compound one with compound two" is
synonymous with “allowing compound one to react with cdmpbun'd two",
"contacting compound one with compound two", " reacting compound one
.with compound two", and other expressions common in ‘the art of organic
synthesis for reasonably indicating that compound one was “treated"
"reacted”, "allowed to react", etc., with compound two. '
“Treating" indicates the reasonable and usual manner in which organic
chemicals are allowed to react. Normal concentrations (0.01M to 10M,
typically 0.1M to 1M), temperatures (-100°C to 250°C, typicaily -78°C to 150°C,
more typically -78°C to 100°C, still more typically 0°C to 100°C), reaction
vessels (typically glass, plastic, metal), solvents, pressures, atmospheres
(typically air for oxygen and water insensitive reactions or nitrogen or argon
for oxygen or water sensitive), etc., are intended unless otherwxse indicated.
The knowledge of similar reactions known in the art of orgamc synthesis are
used in selecting the conditions and apparatus for “treating”in a given
process. In particular, one of ordinary skill in the art of organic sysnthesis
selects conditions and apparatus reasonably expected to successfully carry out
the chemical reactions of the described processes based on the knowledge in
the art.

Pro A, Scl 36 . _ .
Shikimic acid is used to prepare compound 270 by the followmg
process. :
The cis-4,5-diol function. of shikimic acid is dlfferennated from the
carboxylic acid at carbon 1 by selective protection of these two functionalities.
Typically the cis-4,5-diol function is protected as a cyclic ketal and the

carboxylic acid function is protected as an ester.
Rs( is an acid labile 1,2-diol protecting group such as those described in
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the above cited work of Gréene, typically a cyclic ketal or acetal, more typically,
a ketal of cyclohexanone or acetone. R51 is an acid stable carboxylic acid
protecting group such as those described in the above cited work of Greene,

. typically a linear, branched or cyclic alkyl, alkenyl, or alkynyl of 1 to 12 carbon

atoms such as those shown as groups 2-7, 9-10, 15, or 100-660 of Table 2, more
typically a linear or branched alkyl of 1 to 8 carbon atoms such as those shown
as groups 2-5, 9, or 100-358 of Table 2, still more typically a linear or branched
alkyl of 1 to 6 carbon atoms such as those shown as groups 2-5, 9, or 100-141 of
Table 2, more typically yet, R51 is methyl, ethyl, n-propyl, i-propyl, n—butyl
sec-butyl, i-butyl, or t-butyl. |

Shikimic acid is reacted to protect the carboxylic acid with group R51
and the cis-4,5-diol with group R50. Typically shikimic acid is treated with an
alcohol, such as methanol, ethanol, n-propanol, or i-propanol, and an acid
éa_talyst, such as a mineral acid or a sulfonic acid such as methane, benzene or
toluene sulfonic acid, followed by a dialkyl ketal or acetal of a ketone or |
aldehyde, such as 2,2-dimethoxy-propane, or 1,1-dimethoxy-cyclohexane, in
the presence of the corresponding ketone or aldehyde, such as acetone or
cyclohexanone. Optionally, the product of the alcohol and acid catalyst
treatment is separated, isolated and/or purified prior to treatment with
dialkyl ketal or acetal. Alternatively shikimic acid is treated with CH2N2.

Typically, the process comprises treating shikimic acid with an alkanol
and a sulfonic acid followed by treating with a geminal-dialkoxyalkane or
geminal dialkoxycycloalkane and an alkanone or cycloalkanone to form
compound 270. More typically, the process comprises treating shikimic acid
with an alkanol and a sulfonic acid; evaporating excess alkanol to form a
residue; treating the residue with a geminal-dialkoxyalkane or geminal-
dialkoxycycloalkane and an alkanone or cycloalkanone to form compound
270. Still more typically, the process comprises treating shikimic acid with
methanol and para-toluenesulfonic acid; evaporating excess methanol to
form a residue; treating the residue with 2,2-dimethoxypropane and acetone
to form compound 270.

An exemplary embodiment of this process is given as Example 55
below.

Compound 270 is used to prepare compound 271 by the following
process. :
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, 'l'he hydroxy group at position 3is actxvated typxcally, actwated toward
displacement reactions, more typically, activated toward epoxnde ring forming
dmplacement with an alcohol at position 4.

. Rs2isan alcohol actxvatmg group, typxcally, an actwatmg group toward
displacement reactxons, more typically, an actwatmg group toward epoxxde
ring forming dnsplacement with an alcohol at position 4. Such groups include
those typical in the art such as sulfonic ac1d esters, more typically, methane,
benzene or toiuene sulfonic acid esters. In one embodxment, R52, taken
together with O (i.e. -ORs5), is a leaving group such as those common in the
art. |

Typxcally the process comprises treatmg compound 270 with an acid

“halide to form compound 271. More typically, the Pprocess comprises treating

compound 270 with a sulfonic acid halide in a suitable solvent to form

compound 271. Still more typically, the process comprises treatmg compound

270 with a sulfomc acid halide in a suxtable solvent such as an amine,
optionally, in the presence of a cosolvent, such as a haloalkane, to form
compound 271. More typically yet, the process comprises treating compound
270 with methane sulfony! chlonde in tnethylamme/ dlchloromethane to
form compound 271. '

An exemplary embodlment of this process is given as Example 56
below.

Process C, Scheme 36 _

Compound 271 is used to prepare compound 272 by the following
process. o | .

“The acid labile protecting group (R50) for the hydroxy groups at
positions 4 and 5 is removed. Typically, Rs( is removed without

- substaintially removing base labile carboxylic acid protecting groups (e.g. R51)

or hydroxy activating groups (eg Rs2). Still more typncally, IGo is cleaved

under acidic conditions.

Typically the process comprises treating compound 271 with a protic
solvent, more typically, in the presence of an acid catalyst as described above.
Still more typically, the process comprises treating compound 271 with an
alkanol as described above and an acid catalyst as described above. More
typically yet, the process comprises treating compound 271 w1th methanol and
para-toluene sulfonic acid to produce compound 272.

An exemplary embodiment of this process is given as Example 57
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below.

Process D, Scheme 36
Compound 272 is used to prepare compound 273 by the following

process.

- The activated hydroxy group at position 3 of compound 272 is displaced
by the hydroxy at position 4 of compound 272 to produce epoxide compound
273. Typically the displacement is catalyzed by a suitable base, more typically,
an amine base such as DBU or DBN.

Typically the process comprises treating compound 272 with a basic

catalyst, optionally in the presecnce of a suitable solvent. Still more typically,

the process comprises treating compound 272 with an amine base in a polar,
non-protic solvent such as diethyl ether or THF. More typically yet, the
process comprises treating compound 272 with DBU in THF to produce
compound 273. | '

An exemplary embodiment of this process is given as Example 58 below.
Process E, Scheme 37

Quinic acid is used to prepare compound 274 by the following process.
* The cis-4,5-diol function of quinic acid is differentiated from the

carboxylic acid at carbon 1 by selective protection of these two functionalities.
Typically the cis-4,5-diol function is protected as a cyclic ketal and the
carboxylic acid function is protected as a lactone with the hydroxy group at
position 3.

R50 is as described above.

Typically, the process comprises treating quinic acid with a geminal-
dialkoxyalkane or geminal dialkoxycycloalkane, as described above, and an
alkanone or cycloalkanone, as described above, optionally, in the presence of
an acid catalyst, as described above, to form compound 274. More typically,
the process comprises treating quinic acid with a geminal-dialkoxyalkane or
gemihal-dialkoxycycloalkane, an alkanone or cycloalkanone, and an acid
catalyst to form compound 270. Still more typically, the process comprises
treating quinic acid with2,2-dimethoxypropane, acetone, and para-
toluenesulfonic acid to form compound 274. -

An exemplary embodiment of this process is given as Example 101
below.
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Process F, Scheme 37
Compound 274 is used to prepare compound 275 by the followmg
process. :

The lactone is ope_ned to form compound' 275. Typically, the lactone is
opened to produce a protected carboxylic acid at position 1 and a free hydroxy
at position 3. More typically, the lactone is opened under basic conditions to
produce an R5] protected carboxylic acid at posmon 1 and a free hydroxy :
group at position 3.. : : '

R51 is as described above.

Typ:cally compound 274 is treated with a suitable base in a suitable

" protic solvent. More typlcally compound 275 is treated with a metal alkoxide
base, such as sodium, potassium or lithium alkoxide, in an alkanol, as
described above. Still more typlcally, compound 274 is treated w:th NaOMe in
MeOH to produce compound 275.

An exemplary embodiment of this process is given as Example 102
below. - = '

Erocess G, Scheme 37

Compound 275 is used to prepare compound 276 by the followmg
process.

The hydroxy group at position 3 is activated, typically, activated toward
displacement reactions, more typically, activated toward epoxide ring forming
displacement with an alcohol at position 4. -

R52 is an alcohol activating group, typically, an activating group toward
displacement reactions, more typically, an activating group toward epoxide
ring forming displacement with an alcohol at position'4. Such groups include

 those typical in the art such as sulfonic acid esters, more typically, methane,
benzene or toluene sulfonic acid esters. In one embodiment, R52, taken
together with O (i.e. -OR5)2), is a leaving group such as those common in the
art. - . - -
Typically the process comprises treating compound 275 with an acid
halide to form compound 276. More typically, the process comprises treating
compound 275 with a sulfonic acid halide in a suitable solvent to form _
compound 276. Still more typically, the process comprises treating compound
275 with a sulfonic acid halide in a suitable solvent such as-an amine,
optionally, in the presence of a cosolvent, such as a haloalkane, to form
compound 276. More typically yet, the process comprises treating compound
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275 with p-toluene sulfonyl chloride in pyridine dxchloromethane to form

compound 276.

. An exemplary embodxment of this process is given as Example 103
below.

Process H, Scheme 37

Compound 276 is used to prepare compound 272 by the following
process. |

The hydroxy group at position 1 is eliminated and the c1s-4,5-dxol
protecting group is removed. The hydroxy group at position 1 is eliminated
to form an olefinic bond between positions 1 and 6 and the cis-4,5-diol
protectmg group is removed to regenerate the cis-4,5-diol. :

Typically the process comprises treating compound 276 with a suitable
dehydrating agent, such_és a mineral acid (HC1, H2SO4) or SO2Cl2. More
typically, compound 276 is treated with SO2Cl2, followed by an alkanol,
optionally in the presence of an acid catalyst. Still more typically, compound
276 is treated with SO2Cl2 in a suitable*polar, aprotic solvent, such as an
amine to form an olefin; the olefin is treated with an alkanol, as described
above, and an acid catalyst, as described above, to form compound 272. More
typically yet, compound 276 is treated with SO2CI3 in pyridine/CH2CI2 at a
temperature between -100°C and 0°C, typically -100°C and -10°C, more typically
-78°C, to form an olefin; the olefin is treated with methanol and para-toluene

- sulfonic acid to form compound 272.

An exemplary embodiment of this process is given as Example 104
below. _

Compound 273 is used to prepare compound 277 by the following
process.

The hydroxy group at posmon 5is protected Typically the protecting
group is an acid labile hydroxy protecting. More typically, the protecting
group resists transfer to adjacent hydroxy groups.

R53 is an acid labile hydroxy protecting group such as those descnbed in
the above cited work of Greene. More typically, R53 is an acid cleavable ether,
still more typically, R53 is methoxymethyl (MOM, CH3-O-CH2-).

Typically the process comprises treating compound 273 with a hydroxy
protecting group reagent as described in Greene. More typically the process
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comprises treating c'ornpound' 273 with a substituted or unsubstituted
haloalkane or alkene, such as methoxymethy! chloride (MOM chloride, CH3-
O-CH2-Cl), in a suitable solvent, such as a polar, aprotic solvent. Still more
typically, the process.comprises treating compound 273 with MOM chloride in
an amine solvent. More typically yet, the process comprises treating
compound 273 with MOM chloride in dnsoproply ethyl amine.
An exemplary embodiment of this process is given as Example 59

.below.

Cbmpound 277 is used to prepare compourid '278' By the following
process. | o

~ The epoxide at posmons 3and4is opened to form an azide. More
typically, the epoxxde at positions 3 and 4 is opened to form a 3-821d0-4' _
hydroxy compound 278. :

_ Typncally the process comprises treating compound 277 with an azide
salt in a suitable solvent. More typ:cally, the process comprises treating
compound 277 with sodium azide and a mild base, such as an ammonium
halide, in a polar, protic solvent, such as an alkanol or water. Still more
typlcally, the process comprises treating compound 277 with sodium azide

‘and ammonjum chloride in water/methanol solution to produce compound

An exemplary embodiment of this proce'ss.i's given as Example 60
below. o | |

Process K. Scheme 38
Compound 278 is used to  prepare compound 279" by the following

process.

The hydroxy group at position 4 of compound 278 is dxsplaced by the 3-
azido group to form the aziridine compound 279. _ '

Typically the process comprises treating compound 278 with a hydroxy
activating group as described above, an organophosphine and a base. More
typically the process compnses treating compound 278 with a sulfonic acid
halide, such as those described above, to form an activated hydroxy
compound, treating the activated hydroxy compound with trialkyl or tri
arylphosphine, such as triphenylphosphine, to form a phosphonium salt, and
treating the phosphonium salt with a base, such as an amine, to form

-218-



WO 96/26933 - , C PCT/US96/02882

compound 279. Still more typically, the process comprises treating compound
278 with mesyl chloride, to form an activated hydroxy compound, treating the
activated hydroxy compound with triphenylphosphine, to form a
phosphonium salt, and treating the phosphonium salt with triethylamine
and H20, to form compound 279. . )

~ An exemplary embodiment of this process is given as Examples 61 and
62 below..
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Compound 279 is used to prepare compound 280 by the following
process. | | .
The aziridine compound 279 is opened with azide to form azido amine
280. | | | |
Typically the process 'c'omprises treating compound 279 with with an
azide salt in a suitable solvent. More typically, the process comprises treating
compound 279 with sodium azide and a mild base, such as an ammonium

. halide, in a polar, aprotic soivent, such as an ether, amine, or amide. Still

more typically, the process comprises treating compound 279 with sodium
azide and ammonium chioride in DMF solution to producee compound 280.

An exemplary embodiment of this process is given as Example 63
below.

Process M. Scheme 38

Compound 280 is used to prepare compound 281 by the following
process. | ' ' a

The protected hydroxy group at position 5 is displaced by the amine at
position 4 to form aziridine 281. Typically the aziridine 281 is substituted with
an acid labile group, more typically an aziridine activating group.

Rs4 is an acid labile group, typically an acid labile amine protecting
group such as those described in the above cited work of Greene. More
typically, R54 is an aziridine activating group, still more typically, a group
capable of activating an aziridine toward acid catalyzed ring opening. Typical
R54 groups include by way of example and not limitation, a linear or
branched 1-oxo-alk-1-yl group of 1 to 12 carbons wherein the alkyl portion is a
1 to 11 carbon linear or branched chain alkyl group (such as CH3(CH2)zC(O)-,
z is an integer from 0 to 10, i.e. acetyl CH3C(O)-, etc.), substituted methyl (e.g.
triphenylmethyl, Ph3C-, trityl, Tr), or a carbamate such as BOC or Cbz or a
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sulfonate (e.g. alkyl sﬁlphori'a’tes such as méthyl Sulp'h'onate) More typical
Rs4 groups include triphenylmethyl and 1-ox¢-alk-1 -yl groups havmg 1t08,
still more typically, 1, 2,3, 4, 5, or 6, more typxcally yet, 2 or 3 carbon atoms.

- Typically the process comprises treating compound 280 thh a
deprotecting agent to remove group R53, an R54 producmg reagent such as
those described in Greene (R54-halide, such as acetylchloride, or Tr-Cl, or Rsg-
O-Rs4, such as acetic anhydride), and a hydroxy activating group such : as those
described in process B, Scheme 36. More typically the process comprises
treating compound 280 with a polar, protlc solvent, optionally in the presence
of an acid catalyst as ‘described above, to form a first intermediate; treating the
first intermediate with Tr-Cl in a polar, aprotic solvent, such as an amine, to
form a second intermediate; and treating the second intermediate with a
sulfonic acid halide, such as mesyl chloride or para toluene sulfonyl chloride,
in a polar aprotic solvent, such as an amine, to produce compound 281. Still
more typically, the process comprises treating compound 280 with methanol
and HC], to form a first intermediate; treating the first mtermedxate with Tr-
Cl and triethylamine, to form a second intermediate; and treatmg the second
mtermed:ate thh mesyl chloride and tnethylamme, to produce compound
281

An exemplary embodiment of this process is given as Example 64
below. :

Compound 281 is used to prepare compound 282 by the following

process.

Aziridine 281 is opened and the resulting amine is substituted with an
R55 group to form compound 282. Typically, aziridine 281 is opened by acid
catalyzed ring opening and the resulting amine is acylated.

R55 is W3 as defined above. Typ1cally R55 is -C(O)Rs More typxcally,
Rs5 is -C(O)R1. Still more typxcally, Rs5 is -C{O)CH3.

~ RsgisUj as described above. Typically Rsg is Wg-O-, Wg-S-, or We-

N(H)-. More typically, R54 is R5-O- R5-S-, or R5-N(H)-, stxll more tyically, R5¢
is R5-O-, still more typically yet, R56 is R1-O-. .
- Typically the process comprises treating coinpound 281 with an acid
catalyst and a compound of the formula Wg-X1-H, wherein X1 is as defined
above to form an amine intermediate; and treating the amine intermediate
with a corhpound of the formula W3-X1-W3, W3-X10, wherein X10 is a
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leaving group, to form compound 282. The acid catalyst is typically a Lewis
acid catalyst common in the art, such as BF3*Et20, TiCl3, TMSOTH,
SmI2(THF)2, LiClO4, Mg(ClO4)2, Ln(OT£)3 (where Ln=Yb, Gd, Nd), Ti(Oi-Pr)4,
AICI3, AlBr3, BeCla, CdCl2, ZnCl2, BF3, BCl3, BBr3, GaCl3, GaBr3, TiCly,
TiBrg, ZrCl4, SnCl4, SnBra, SbCls, SbCl3, BiCl3, FeCl3, UCl, ScCl3, YCl3,
'LaCl3, CeCl3, PrCl3, NdCl3, SmCl3, EuCl3, GdCl3, Mla, LuCl3, DyCl3, HoCl3,
ErCls, TmCl3, YbCl3, Zzilz, Al(OPri):;, Al(acac)3, ZnBr2, for SnCl4. X1 is
typically -O-, -S-, or -N(H)-. X10is typically a halide such as Cl, Br, or . More
typically, the process comprises treating compound 281 with a compound of
the formula Rs5-OH, R5-SH, or R5-NH2, and BF3¢Et20 to form an
intermediate; and treating the intermediate with an alkanoic acid anhydride
to form compound 282. Still more typically, the process comprises treating
compound 281 with a compound of the formula R5-OH and BF3¢Et20 to
form an intermediate; and treating the intermediate with a substituted or
unsubstituted acetic anhydride to form compound 282. Exemplary .
compounds of the formula R5-OH include those described by Table 2, groups
2-7, 9-10, 15, and 100-660 wherein Q1 is -OH. Further exemplary compounds
of the formula Rs-OH include those shown in Table 25 below (together with
their Chemical Abstracts Service Registry Numbers) and-thase shown in
Table 26 below (together with their Chemical Abstracts Service Regxstry
Numbers, and Aldrich Chemical Company Product Numbers). More typical
exemplary compounds of the formula R5-OH are those described by Table 2,
groups 2-5, 9, and 100-141 wherein Q1 is -OH.

In another embodiment of Process N, Scheme 39, Rs5 is H.

Typically this process embodiment comprises treating compound 281
with an acid catalyst and a compound of the formula R56-X1-H, wherein X} is
as defined above to form an amine intermediate to form compound 282. The
acid catalyst and Xjare as described above. More typically, the process
comprises treating compound 281 with a compound of the formula R5-OH,
R5-SH, or R5-NH2, and BF3¢Et20 to form compound 282. Still more
typically, the process comprises treating compound 281 with a compound of
the formula R5-OH and BF3¢Et20 to form compound 282. Exemplary
compounds of the formula R§-OH are described above.

Exemplary embodiments of this process are given as Examples 65, 86,

- 92, and 95 below. -

Process O, Scheme 39 -
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Compound 282 is used to prepare compound 283 by the followmg
- process. -
The azide of compound 282 is reduced to form amino compound 283.
Typically the process comprises treatmg compound 282 with a reducing
agent to form compound 283. More typically the process comprises treating

~ compound 282 with hydrogen gas and a cata!yst (such as platinum on carbon

or Lindlar’s catalyst), or reducmg reagents (such asa tnalkyl or triaryl
phosphlne as described above) ‘More typxca!ly still, the process comprises
treating compound 282 with tnphenylphosphme in water/ THF to form
compound 283. ) '

- Exemplary embodxments of this process are ngen as Examples 87,93,
and 96 below |

Compound 283 'is used to prepare compound 284 by the following
process. | " | | |

‘The carboxylic acid protectmg group is removed.

Typically the process comprises treating compound 283 with a base.
More typically, the process comprises treating compound 283 with a metal
hydroxide in a suitable solvent such as an aprotic, polar solvent. More
typically still, the’ process comprises treatmg compound 283 with aqueous
potassium hydroxide in THF to produce compound 284,

Exemplary embodxments of this process are ngen as Examples 88, 94,
and 97 below.

Process O, Scheme 40 -

Compound 283 is used to prepare compound 285 by the followmg
process.

The amine is converted to a protected guanidine.

Rs7 is a guanidine protectmg group commion in the art, such as BOC or

Typically the process comprises treating com'pound 283 with a
guanidylating reagent such as those common in the art. Exemplary reagents

“include Bis-BOC Thio-Urea aminoiminomethanesulfonic acid (Kim; et al.;

“Tet. Lett." 29(26):3183-3186 (1988) and 1-guanyipyrazoles (Bernatowicz; et al.;
"Tet. Lett.” 34(21):3389-3392 (1993). More typically, the process comprises
treating compound 283 with Bis-BOC Thio-Urea acid. Still more typically, the
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process comprises treating compound 283 with Bis-BOC Thio-Urea acid and
HgCl3 to form compound 285.

An exemplary embodiment of this process is given as Example 67
below. ' -

Process R, Scheme 40

Compound 285 is used to prepare compound 286 by the followmg
process.

The carboxylic acid and guamdme protecting groups are removed.

Typically the process comprises treating compound 285 with a base; -
followed by treating with an acid, as described above. More typically the
process comprises treating compound 285 with a metal hydroxide base, |
described above, to form an intermediate; and treating the intermediate with
acid to form compound 286. Still more typically the process comprises
treating compound 285 with aqueous potassium hydroxide and THF, to form
an intermediate; and treating the intermediate with TFA to form compound
286. '
Process 5. Scheme 40.1

Compound= 287 is used to .prepare compound 288 by the following
process.

E1,]1 and J2 of compounds 287 and 288 are as descnbed above.
Typically, E] is -CO2R5] as described above. Typically, J1 is H, F, or methyl,
more typically, H. Typically, J2 is H or a linear or branched alkyl of 1 to 6

“carbon atoms, more typically, H, methyl ethyl, n-propyl or i-propyl, still

more typically, H
Ré0 and Rg1 are groups capable of reactxng to form the Re3 (defined

below) substituted aziridine ring of compound 288. Typically, one of R¢p or
Reé1 is a primary or secondary amine, or a group capable of being converted to
a primary or secondary amine. Such groups for R0 and Ré1 include by way
of example and not limitation, -NH3, -N(H)(Rgb), -N(Reb)2, -N(H)R1),
-N(R1)(Réb), and -N3. The other of Rgp and R is typically a group capable of
being displaced by a primary or secondary amine to form an aziridine. Such
groups include by way of example and not limitation, -OH, -ORga, Br, Cl, and
I. Typically, R60 and Rg1 are in a trans configuration. More typically, RgQ is a

primary or secondary amine, or a group capable of being converted to a
primary or secondary amine and Rg] is a group capable of being displaced by a
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primary or secondary amine to form an aziridine. Still more typically; Rgp is
B-azido or B-NH2, and Rg1 is «-OH, a-O_MesyL---or 0-OTosyl.
- Reg2 is described below in Process U, Scheme 40.1.
The process comprises treating compound 287 to form compound 288.

- This is typically accomplished by treating compound 287 to displace Rs]1 by

R60. More typically, compound 287 is treated to activate Rg] toward
displacement by Re0. Still more typically, compound 287 is:treated to activate
Ré1 toward displacement by R60, and ReQ is activated toward displacement of
R61 If both RgQ and Rg] are activated, the activations can be performed
sxmultaneously or sequentially. If the activations are performed sequent:ally,
they can be performed in any order, typu:ally the activation of Rg1 precedes
the activation of RggQ. -

Activation of Rg] toward displacement by Re0 is typxcally accomplxshed
by treating compound 287 with a hydroxy activating reagent such as mesyl or
tosyl chloride. Activation of R toward displacement of Rg] is typically
accomplished by treating compound 287 to form a primary or secondary
amine and treating the amine with a base. By way of example and not
limitation, compound 287 is treated with a reducing agent capable of reducing
an azide to an amine and a base.

In one embodiment of this process, compound 287 is treated with an
Rg1 activating reagent, and an Rg( activating reagent to produce compound
288. In another embodiment, éompound 287 is treated in a suitable solvent
with an Rg] activating reagent, and an Rg( activating reagent to produce
compound 288. In another embodiment, compound 287 is treated with an
Re1 activating reagent, an Rg[ activating reagent, and a base to produce
compound 288. In another embodiment, compound 287 is treated in a
suitable solvent with an Rg] activating reagent, an Rg0 activating reagent, and
a base to produce compound 288. In another embodiment, compound 287
wherein Rgg is an azide is treated with an Rg] activating reagent, and an azide
reducing reagent to produce compound 288. 'In another embodiment,
compound 287 wherein Rg( is an azide is treated in a suitable solvent with an
Re1 activating reagent, and an azide reducing reagent to produce compound
288. In another embodiment, compound 287 wherein Rg( is an azide is
treated with an Rg] activating reagent, an azide reducing reagent, and a base
to produce compound 288. In another embodiment, compound 287 wherein
R0 is an azide is treated in a suitable solvent with an Ré] activating reagent,
an azide reducing reagent, and a base to produce compound 288. In another
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embodiment, compound 287 wherein Rg0 is an azide and Rg1 is a hydroxy, is
treated with a hydroxy activating reagent, and an azide reducing reagent to
produce compound 288. In another embodiment, compound 287 wherein
Re0 is an azide and Rg] is a hydroxy, is treated in a suitable solvent with an
hydroxy activéting reagent, and an azide reducing reagent to produce
compound 288. In another embodiment, compound 287 wherein Rg0 is an
azide and Reé] is a hydroxy, is treated with a hydroxy activating reagent, an
azide reducing reagent, and a base to produce compound 288. In another
embodiment, compound 287 wherein Rg0 is an azide and Rg) is a hydroxy, is
treated in a suitable solvent with a hydroxy activating reagent, an azide
reducing reagent, and a base to produce compound 288. .

An exemplary embodiments of this process are given as Process K,
Scheme 38, above. |

Process T, Scheme 40.1 -

Compound 288 is used to prepare compound 289 by the following
process. :

Red4 is typically H, Réb or a group capable of being converted to H or
Réb. More typically, Rs4 is H. Ré5 is typically G1 or a group capable of being
converted to G]. More typically, Rg5 is -N3, -CN, or -(CR1R1)m1W2. More

~ typically Rg5 is -N3, -NH2, -N(H)(Rob), -N(Reb)2, -CH2N3, or -CH2CN.

Typically, compound 288 is treated to form amine 289. More typically,
compound 288 is treated with a nucleophile, typically a nitrogen nucleophile
such as Rg5, a cationic salt of Rg5, or a protonated analog of R¢5, such as by
way of example and not limitation, NH3, an azide salt (such as NaN3, KN3, or
the like), HCN, a cyanide salt (such as NaCN, KCN, or the like), or a salt of a
cyanoalkyl (e.g. (CH2CN)") (such as NaCH2CN, KCH2CN, or the like). Still
more typically, compound 288 is treated with an azide salt. Optionally a base, -
typically a mild base such as an ammonium halide and a solvent, typically a
polar, aprotic solvent, such as an ether, amine, or amide are used.

In one embodiment, compound 288 is treated with a nucleophile. In
another embodiment, compound 288 is treated with a nucleophile in a
suitable solvent to produce compound 289. In another embodiment,
compound 288 is treated with a nucleophile and a base to produce compound
289. In another embodiment, compound 288 is treated with a nucleophile
and a base in a suitable solvent to produce compound 289. In another
embodiment, compound 288 is treated with a nitrogen nucleophile to
produce compound 289. In another embodiment, compound 288 is treated
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with a nitrogen nucledphilé in a suitable solvent to produce compound 289.
In another embodiment, compound 288 is treated with a nitrogen
nucleophile and a base to produce compound 289. In another embodiment,
compound 288 is treated with a nitrogen nucleophile and a base in a suitable
solvent to produce compound 289. In another embodiment, compound 288 is
treated with an azide salt to produce compound 289. In another embodiment,
compound 288 is treated with an azide salt in a suitable solvent to produce
compound 289. In another embodiment, compound 288 is treated with an
azide salt and a base to produce compound 289.: *In another embodiment,
compound 288 is treated with an azide salt and a base ina smtable solvent to
produce compound 289. -

An exemplary embodiment of this process is given as Process L,
Scheme 38, above.

Erocess U, Scheme 40.1
‘Compound 289 is used to prepare compound 290 by the followmg

process.

Re2 is a group capable of reactmg with an amine to form the Rgg
(defined below) substituted aziridine ring of compound 290. Typically, Rg2 is
a group capable of being displaced by a primary or secondary amire to form an
aziridine. Such groups inciude by way of example and not limitation; -ORs3,
-OH, -ORga, Br, Cl, and 1. Typically, Rg2 is in a trans configuration relative to
the nitrogen in position 4. More typically, R62 is -ORs3. _

Ré4 is H or Réb, typically an acid lablle protecting group such as R54.

Reg is H, Rgb or R54. '

The process comprises treating compound 289 to form compound. 290.
This is typically accomplished by treating compound 289 to displace Rg2 by the
amine at position 4. More typically, compound 289 is treated to activate the
amine at position 4 toward displacement of Rg2. Still more typically,
compound 289 is treated to activate the amine at position 4 toward
displacement of Rg2, and Rg2 is activated toward. displacement by the amine
at position 4. If both Rg2 and the amine at position 4 are activated, the
activations can be pefformed simultaneously or sequentially. - If the
activations are performed sequentiaily, they can be performed in any order,
typically the activation of R¢2 precedes the activation of the amine at position
4. ' . S
Activation of Ré2 toward displacement by the amine at position 4 is
typically accomplished by treating compound 289 with a hydroxy activating
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agent such as those described in process B, Scheme 36. Optionally, Re2 is
deprotected prior to activation. Activation of the amine at position 4 toward
Rg2 displacement is typically accomplished by treating compound 289 to form
a primary or secondary amine and treating the amine with an acxd catalyst
such as those described in Process N, Scheme 39, above..

Typically when Rg2 is -OR53 and Rgg is R56, the process compnses
treating compound 289 with a deprotecting agent to remove group R53, an
Rs4 producing reagent such as those described in Greene (R54-halide, such as
acetylchloride, or Tr-Cl, or R54-O-R54, such as acetic anhydride), and a
hydroxy activating group such as those described in Process B, Scheme 36.
More typically the process comprises treating compound 289 with a polar,
protic solvent, optionally in the presence of an acid catalyst as described above,
to form a first intermediate; treating the first intermediate with Tr-Cl in a

" polar, aprotic solvent, such as an amine, to form a second intermediate; and

treating the second intermediate with a sulfonic acid halide, such as mesyl
chloride or para toluene sulfonyl chloride, in a polar aprotic solvent, such as
an amine, to produce compound 290. * Still more typically, the process
comprises treating compbund 289 with methanol and HC], to form a first
intermediate; treating the first intermediate with Tr-Cl and triethylamine, to
form a second intermediate; and treating the second intermediate with mesy)
chloride and triethylamine, to produce compound 290.

In one embodiment compound 289 is treated with an acid catalyst to
produce compound 290. ' In another embodiment compound 289 is treated

~ with an acid catalyst in a suitable solvent to produce compound 290. In

another embodiment compound 289 is treated with a hydroxy activating
reagent and an acid catalyst to produce compound 290. In another
embodiment compound 289 is treated with a hydroxy activating reagent and
an acid catalyst in a suitable solvent to produce compound 290. In another
embodiment compound 289 is treated with a hydroxy deprotecting reagent, a
hydroxy activating reagent and an acid catalyst to produce compound 290. In
another embodiment compound 289 is treated with a hydroxy activating
reagent and an acid catalyst in a suitable solvent to produce compound 290.

An exemplary embodiment of this process is given as Process M,
Scheme 38, above. '

Process V, Scheme 40.1
Compound 290 i is used to prepare compound 291 by the followmg
process.
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- Aziridine 290 is treated to form compound 291. Typically, aziridine 290 -

is opened by acid catalyzed ring opening and the resulting amine is acylated.

Rg8 is mdependently H, Réb. R1 or Rs5 as defined above. Typically R55
is -C(O)R5. Typically one Rgg is H or Rgp and the other is W3. :

R67 is U1 as described above.- Typically Rg7 is W6-O- Wg-S-, or Wg-
N(H)-. More typically, Rg7 is R5-O-, R5-S-, or R5-N(H)-. -

Typically the process comprises treating compound 290 with an acid
catalyst and a compound of the formula Ws—'Xl—'H wherein X1 is as defined
above to form an amine intermediate; and- treatmg the amine' intermediate
with a compound of the formula W3-X1-W3, or W3-X10, wherein X10 is a
leaving group, to form compound 291. The treatment with a compound of
the formula W6-X1-H and an acid catalyst may be'pri¢r to or simultaneous
with the treatment with a compound of the formula W3-X1-W3,0or W3-X10.

- The acid catalyst is typically one of those described in Process N, Scheme 39,

above. More typically, the process comprises treating compound 290 with a
compound of the formula R5-OH, R5-SH, or R5-NH? and an acid catalyst; and
treating the intermediate with an alkanoic acid anhydride to form compound
291. : - ' o : o :
One embodiment comprises treating compound 290 with a compound

- of the formula Wg-X1-H and an acid catalyst to- produce compound 291.

Another embodiment comprises treating compound 290 with a compound of
the formula Wg-X1-H and an acid catalyst in a suitable solvent to produce
compound 291. Another embodiment comprises treating compound 290. with
a compound of the formula Wg-X1-H, an acid catalyst and a compound of the
formula W3-X1-W3 or W3-X10 to produce compound 291. Another
embodiment comprises treating compound 290 with a:compound of the
formula Wg-X1-H, an acid catalyst and a compound of the formula W3-X1-
W3 or W3-X10 in a suitable solvent to produce compound 291,

Exemplary embodiments of this process are given as Process N, Scheme
39, above.

Emmsﬂ..&:h:ms_md _ _

Compound 291 is used to prepare compound 292 by the fbllowi‘ng
process. | | |

Compound 291 is treated to form compound 292. Typxcally Re5 is
converted to form G1. U] is an embodiment of Rg7 and T is an |
embodiment of -N(Rg8)2 prepared in Process V, Scheme 40.1, above.

In one embodiment, Re5 is deprotected, alkylated, guanidinylated,
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“oxidized or redficed to form G1. Any number of such treatments can be

performed in any order or simultaneously. By way of example and not
limitation, when Rg5 is azido, embodiments of this process include Processes
O, OQ, OQR, and OP. Typical alkylating agents are those common in the art
including, by way of example and not limitation, an alkyl halide such as
methyl iodide, methyl bromide, ethyl iodide, ethyl bromide, n-propyl iodide,
n-propyl bromide, i-propyl iodide, i-propyl bromide; and an olefin oxide such

as ethylene oxide or propylene oxide. A base catalyst as described herein

maybe optionally employed in the alkylation step.

One embodiment comprises treating compound 291 wherein Rg5 is
azido with a reducing agent to produce compound 292. Another embodiment
comprises treating compound 291 wherein Rg5 is azido with a reducing agent
to produce compound 292 in a suitable solvent. Another embodiment
comprises treating compound 291 wherein Rg5 is amino with an alkylating
agent to produce compound 292. Another embodiment comprises treating
compound 291 wherein Rg5 is amino with an alkylating agent to produce
compound 292 in a suitable solvent. Another embodiment comprises
treating compound 291 wherein Rg5 is azido with a reducing agent and an
alkylating agent to produce compound 292. Another embodiment comprises
treating compound 291 wherein Rg5 is azido with a reducing agent and an
alkylating agent to produce compound 292 in a suitable solvent. Another
embodiment comprises treating compound 291 wherein R¢5 is amino with
an alkylating agent and a base catalyst to produce compound 292. Another
embodiment comprises treating compound 291 wherein Rg5 is amino with
an alkylating agent and a base catalyst to pmducé compound 292 in a suitable
solvent. Another embodiment comprises treating compound 291 wherein
Ré5 is azido with a reducing agent, an alkylating agent and a base catalyst to

produce compound 292. Another embodiment comprises treating compound

291 wherein Rg5 is azido with a reducing agent, an alkylating agent and a base
catalyst to produce compound 292 in a suitable solvent.

Exemplary embodiments of tl'us process are given as Process O, Scheme
39, above.

Exemplary embodiments of this process are ngen as Examples 68 and
69 below. -
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Table 25 - Exemplary Compounds of Formula R5-OH (CAS No.)

C4 Fluoro Alcchols
(R*,R*)- (:t)-3-ﬂuoro-2-Butanol (139755-61-6)
1-fluoro-2-Butanol (124536-12-5)
(R)-3-fluoro-1-Butanol (120406-57-7)
3-fluoro-1-Butanol (19808-95-8)
4-fluoro-2-Butanol (18804-31-4)
(R*,5*)-3-fluoro-2-Butanol (6228-94-0)
(R*,R*)-3-fluoro-2-Butanol (6133-82-0)
2-fluoro-1-Butanol (4459-24-9) -
2-fluoro-2-methyl-1-Propanol (3109-99-7)
3-fluoro-2-Butanol (1813-13-4) -
4-fluoro-1-Butanol (372-93-0)
1-ﬂuoro-Z-methyl-Z-Propanol (353-80-0)

Qi_ﬂumo_Althls
2-fluoro-1-Pentanol (123650-81-7) _ '
(R)-2-fluoro-3-methyl-1-Butanol (113943-11-6)
(S)-2-fluoro-3-methyl-1-Butanol (113942-98-6)
4-fluoro-3-methyl-1-Butanol (104715-25-5)
1-fluoro-3-Pentanol (30390-84—2)
4-fluoro-2-Pentanol (19808-94-7)
5-fluoro-2-Pentanol (18804-35-8)
3-fluoro-2-methyl-2-Butanol (7284-96-0)
2-fluoro-2-methyl-1-Butanol (4456-02-4)
3-fluoro-3-methyl-2-Butanol (1998-77-2)
5-fluoro-1-Pentanol (592-80-3)

Cﬁ_Elunm.Almhnls
(R-~(R*, S‘))-2-fluoro-3-methyl-l-Pentanol (168749-88-0)
1-fluoro-2,3-dimethyl-2-Butanol (161082-90-2)
2-fluoro-2,3-dimethyl-1-Butanol (161082-89-9)
(R)-2-fluoro-4-methyl-1-Pentanol (157988-30-2)
(S-(R*,R*))-2-fluoro-3-methyl-1-Pentanol (151717-18-9)
(R*,$*)-2-fluoro-3-methyl-1-Pentanol (151657-14-6) =
(S)-2-fluoro-3,3-dimethyl-1-Butanol (141022-94-8)
(M)-2-fluoro-2-methyl-1-Pentanol (137505-57-8)
(S)-2-fluoro-1-Hexanol (127608-47-3) '
3-fluoro-3-methyl-1-Pentanol (112754-22-0)
3-fluoro-2-methyl-2-Pentanol (69429-54-5)
2-fluoro-2-methyl-3-Pentanol (69429-53-4)
1-fluoro-3-Hexanol (30390-85-3) _
5-fluoro-2-methyl-2-Pentanol (21871-78—3) '
5-fluoro-3-Hexanol (19808-92-5)
4-fluoro-3-methyl-2-Pentanol (19808-90-3)
4-fluoro-4-methyl-2-Pentanol (19031-69-7)
1-fluoro-3,3-dimethyl-2-Butanol (4604-66-4)
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2-fluoro-2-methyl-1-Pentanol (4456-03-5)
2-fluoro-4-methyl-1-Pentanol (4455-95-2)
2-fluoro-1-Hexanol (1786-48-7)
3-fluoro-2,3-dimethyl-2-Butanol (661-63-2)
6-fluoro-1-Hexanol (373-32-0)

C7Z Fluoro Alcohols
5-fluoro-5-methyl-1-Hexanol (168268-63-1)
(R)-1-fluoro-2-methyl-2-Hexanol (153683-63-7)
(S)-3-fluoro-1-Heptanol (141716-56-5)
(S)-2-fluoro-2-methyl-1-Hexanol (132354-09-7)
(R)-3-fluoro-1-Heptanol (120406-54-4)
(S)-2-fluoro-1-Heptanol (110500-31-7)
1-fluoro-3-Heptanol (30390-86-4)
7-fluoro-2-Heptanol (18804-38-1)
2-ethyl-2-(fluoromethyl)-1-Butanol (14800-35-2)
2-(fluoromethyl)-2-methyi-1-Pentanol (13674-80-1)
2-fluoro-5-methyl-1-Hexanol (4455-97-4)
2-fluoro-1-Heptanol (1786-49-8)
7-fluoro-1-Heptanol (408-16-2)
(M)-2-fluoro-2-methyl-1-Heptanol (137505-55-6)
6-fluoro-6-methyl-1-Heptanol (135124-57-1)
1-fluoro-2-Octanol (127296-11-1)
(R)-2-fluoro-1-Octanotl {118205-91-7)
(2)-2-fluoro-2-methyl-1-Heptanol (117169-40-1)
(S)-2-fluoro-1-Octanol (110500-32-8)
(S)-1-fluoro-2-Octanol (110270-44-5)
(R)-1-fluoro-2-Octanol (110270-42-3)
(£)-1-fluoro-2-Octanol (110229-70-4)
2-fluoro-4-methyl-3-Heptanol (87777-41-1)
2-fluoro-6-methyl-1-Heptanol (4455-99-6)
2-fluoro-1-Octanol (4455-93-0)
8-fluoro-1-Octanol (408-27-5)

€9 Fluoro Alcohols
6-fluoro-2,6-dimethyl-2-Heptanol (160981-64-6)
(S)-3-fluoro-1-Nonanol (160706-24-1)
(R-(R*,R*))-3-fluoro-2-Nonanoi (137909-46-7)
(R-(R*,S*))-3-fluore-2-Nonanol (137909-45-6)
3-fluoro-2-Nonanol (137639-20-4)

(S-(R* R*))-3-fluoro-2-Nonanol (137639-19-1)
(S-(R*,S*))-3-fluoro-2-Nonanol (137639-18-0)
(£)-3-fluoro-1-Nonano!} (134056-76-1)
2-fluoro-1-Nonanol (123650-79-3)
2-fluoro-2-methyl-1-Octanol (120400-89-7)
(R)-2-fluoro-1-Nonanol (118243-18-8)
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(S)-1-fluoro-2-Nonanol (111423-41-7)
(S)-2-fluoro-1-Nonanol (110500-33-9)
1-fluoro-3-Nonanol (30390-87-5)
2-fluoro-2,6-dimethyl-3-Heptanol (684-74-2)
9-fluoro-1-Nonanol {463-24-1)
C10 Fluoro Alcohols
4-fluoro-1-Decanol (167686-45-5) _
(P)-10-fluoro-3-Decanol (145438-91-1)
(R-(R* R*))-3-fluoro-5~-methyl-1-Nonanol (144088—79-9)
(P)-10-fluoro-2-Decanol (139750-57-5) ,
1-fluoro-2-Decanol (130876-22-1)
(S)-2-fluoro-1-Decanol (127608-48-4)
{R)-1-fluoro-2-Decanol (119105-16-7)
(S)-1-fluoro-2-Decanol (119105-15-6)
2-fluoro-1-Decanol (110500-35-1)
1-fluoro-5-Decanol (106533-31-7) '
4-fluoro-2,2,5,5-tetramethyl-3-Hexanol (24212-87—1)
10-fluoro-1-Decanol (334-64-5)

Cl11 Fluoro Alcohols :
10-fluoro-2-methyl-1-Decanol (139750-53-1)
2-fluoro-1-Undecanol {110500-34-0) .
8-fluoro-5,8-dimethyl-5-Nonanol (110318-90-6)
11-fluoro-2-Undecano! (101803-63-8)
11-fluoro-1-Undecanol (463-36-5)

€12 Fluoro Alcohols
11-fluoro-2-methyl-1-Undecanol (139750-52-0) -
1-fluoro-2-Dodecanol {132547-33-2)
(R*,5*)-7-fluoro-6-Dodecanol (130888-52-7)
(R*,R*)-7-fluoro-6-Dodecanol (130876-18-5)
(S)-2-fluoro-1-Dodecanol (127608-49-5)
12-fluoro-2-pentyl—-Heptanol (120400-91-1)
(R*,5*)-(x)-7-fluoro-6-Dodecanol (119174-39-9)
(R*,R*)-(£)-7-fluoro-6-Dodecanol (119174-38-8)
2-fluoro-1-Dodecanol (110500-36-2)
11-fluoro-Z-methyl-Z-Undecanol (101803-67-2)
1-fluoro-1-Dodecanol (100278-87-3)
12-fluoro-1-Dodecanol (353-31-1)

C4 Nitro Alcohols

(R)-4-nitro-2-Butanol (129520-34-9)
(S)-4-nitro-2-Butanol (120293-74-5) :
4-nitro-1-Butanol radical ion(1-) (83051-13-2)
(R*,S*)-3-nitro-2-Butanol (82978-02-7)
(R*,R*)-3-nitro-2-Butanol (82978-01-6)
4-nitro-1-Butanol (75694-90-5)
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()-4-nitro-2-Butanol (72959-86-5)
4-nitro-2-Butanol (55265-82-2),
1-aci-nitro-2-Butanol (22916-75-2)
3-aci-nitro2-Butanol (22916-74-1)
2-methyl-3-nitro-1-Propanol (21527-52-6)
3-nitro-2-Butanol (6270-16-2)
2-methyl-1-nitro-2-Propanol (5447-98-3)
2-aci-nitro-1-Butanol (4167-97-9)
1-nitro-2-Butanol (3156-74-9) -
2-nitro-1-Butanol (609-31-4)
2-methyl-2-nitro-1-Propanol (76-39-1)

CS Nitro Alcohols
(R)-3-methyl-3-nitro-2-Butanol (154278-27-0)
3-methyl-1-nitro-1-Butanol (153977-20-9)
(£)-1-nitro-3-Pentanol (144179-64-6)
(S)-1-nitro-3-Pentanol (144139-35-5)
(R)-1-nitro-3-Pentanol (144139-34-4)
(R)-3-methyl-1-nitro-2-Butanol (141434-98-2)
(£)-3-methyl-1-nitro-2-Butanol (141377-55-1)
(R*,R*)-3-nitro-2-Pentanol (138751-72-1)
(R*,S*)-3-nitro-2-Pentanol (138751-71-0)
(R*,R*)-2-nitro-3-Pentanol (138668-26-5)
(R*,S*)-2-nitro-3-Pentanol (138668-19-6)
3-nitro-1-Pentanol (135462-98-5)
(R)-5-nitro-2-Pentanol (129520-35-0)
(S)-5-nitro-2-Pentanol (120293-75-6)
4-nitro-1-Pentanol (116435-64-4)

(+)-3-methyl-3-nitro-2-Butanol (114613-30-8)

(S)-3-methyl-3-nitro-2-Butanol (109849-50-5)
3-methyl-4-nitro-2-Butanol (96597-30-7)
(1)-5-nitro-2-Pentanol (78174-81-9)
2-methyl-2-nitro-1-Butanol (77392-55-3)
3-methyl-2-nitro-1-Butanol (77392-54-2)
3-methyl-4-nitro-1-Butanol (75694-89-2)
2-methyl-4-nitro-2-Butanol (72183-50-7)
3-methyl-3-nitro-1-Butanol (65102-50-3)
5-nitro-2-Pentanol (54045-33-9)
2-methyl-3-aci-nitro-2-Butanol (22916-79-6)
2-methyl-1-aci-nitro-2-Butanol (22916-78-5)
2-methyl-3-nitro-2-Butanol (22916-77-4)
2-methyl-1-nitro-2-Butanol (22916-76-3)
S-nitro-1-Pentanol (21823-27-8)
2-methyl-3-nitro-1-Butariol (21527-53-7)
2-nitro-3-Pentanol (20575-40-0)
3-methyl-3-nitro-2-Butanol (20575-38-6)
3-nitro-2-Pentanol (5447-99-4)
2-nitro-1-Pentanol (2899-90-3)
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3-methyl-1-nitro-2-Butanol (2224-38-6)
1-nitro-2-Pentanol (2224-37-5)

C6 Nitro Alcohols '
(-)-4-methyl-l-mtro-Z-Pentanol (158072-33-4)
3-(nitromethyl)-3-Pentanol (156544-56-8) -
(R*,R*)-3-methyl-2-nitro-3-Pentanol (148319-17-9)
(R*,S*)-3-methyl-2-nitro-3-Pentanol (148319-16-8)
6-nitro-2-Hexanol (146353-95-9)
(£)-6-nitro-3-Hexanol (144179-63-5)
(S)-6-nitro-3-Hexanol (144139-33-3)
(R)-6-nitro-3-Hexanol (144139-32-2)
3-nitro-2-Hexanol (127143-52-6)
5-nitro-2-Hexanol (110364-37-9)
4-methyl-1-nitro-2-Pentanol (102014-44-8)
(R*,S*)-2-methyl-4-nitro-3-Pentanol (82945-29-7)
(R*,R*)-2-methyl-4-nitro-3-Pentanol (82945-20-8)..
2-methyl-5-nitro-2-Pentanol (79928-61-3)
2,3-dimethyl-1-nitro-2-Butanol (68454-59-1)
2-methyl-3-nitro-2-Pentanol (59906-62-6)
3,3-dimethyl-1-nitro-2-Butanol (58054-88-9)
2,3-dimethyl-3-nitro-2-Butanol (51483-61-5)
2-methyl-1-nitro-2-Pentanol (49746-26-1}
3,3-dimethyl-2-nitro-1-Butanol (37477-66-0)
6-nitro-1-Hexanol (31968-54-4)
2-methyl-3-nitro-1-Pentanol (21527-55-9) :
2,3-dimethyl-3-nitro-1-Butanol (21527-54-8) - -
2-methyl-4-nitro-3-Pentanol (20570-70-1)
2-methyl-2-nitro-3-Pentanol (20570-67-6)
2-nitro-3-Hexanol (5448-00-0)

4-nitro-3-Hexanol (5342-71-2) .
4-methyl-4-nitro-1-Pentanol (5215—92-9)
1-nitro-2-Hexanol (2224-40-0)

1-nitro-4-Heptanol (167696-66-4)
(R)-1-nitro-2-Heptanol (146608-19-7)
7-nitro-1-Heptanol (133088-94-5).
(R*,5*)-3-nitro-2-Heptanol (127143-73-1)
(R*,R*)-3-nitro-2-Heptanol (127143-72-0)
(R*,S*)-2-nitro-3-Heptanol (127143-71-9)
(R*,R*)-2-nitro-3-Heptanol (127143-70-8) :
(R*,S*)-2-methyl-5-nitro-3-Hexanol (103077—95-8)
(R*,R*)2-methyl-5-nitro-3-Hexanol (103077-87-8)
3-ethyl-4-nitro-1-Pentanol (92454-38-1)
3-ethyl-2-nitro-3-Pentanol (77922-54-4)
2-nitro-3-Heptanol (61097-77-6)
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2-methyl-1-nitro-3-Hexanol (35469-17-1)
2-methyl-4-nitro-3-Hexanol (20570-71-2)
2-methyl-2-nitro-3-Hexanol (20570-69-8)
5-methyl-5-nitro-2-Hexanol (7251-87-8)
1-nitro-2-Heptanol (6302-74-5)
3-nitro-4-Heptanol (5462-04-4)

4-nitro-3-Heptanol (5342-70-1)

C8 Nitro Alcohols

(£)-1-nitro-3-Octanol (141956-93-6)
1-nitro-4-Octanol (167642-45-7)
(S)-1-nitro-4-Octanol (167642-18-4) _
6-methyl-6-nitro-2-Heptanol (142991-77-3)
(R*,S*)-2-nitro-3-Octanol (135764-74-8)
(R*,R*)-2-nitro-3-Octanol (135764-73-7)
S-nitro~4-Octanol (132272-46-9)

(R*,R*)-3-nitro-4-Octanol (130711-79-4)

(R*,S*)-3-nitro-4-Octanol (130711-78-3)
4-ethyl-2-nitro-3-Hexanol (126939-74-0)
2-nitro-3-Octanol (126939-73-9)

1-nitro-3-Octanol (126495-48-5)
(R*,R*)-(£)-3-nitro-4-Octanol (118869-22-0)
(R*,5*)-(%)-3-nitro-4-Octanol (118869-21-9)
3-nitro-2-Octanol (127143-53-7)
(R*,5*)-2-methyl-5-nitro-3-Heptanol (103078-03-1)

(R*,R*)-2-methyl-5-nitro-3-Heptanol (103077-90-3)

8-nitro-1-Octanol {101972-90-1)
(£)-2-nitro-1-Octanol (96039-95-1)
3,4~dimethyl-1-nitro-2-Hexanol (64592-02-5)
3-(nitromethyl)-4-Heptanol (35469-20-6)
2,5-dimethyl-1-nitro-3-Hexanol (35469-19-3)
2-methyl-1-nitro-3-Heptanol (35469-18-2)
2,4,4-trimethyl-1-nitro-2-Pentanol (35223-67-7)
2,5-dimethyl-4-nitro-3-Hexanol (22482-65-1)
2-nitro-1-Octanol (2882-67-9)
1-nitro-2-Octanol (2224-39-7)

C9 Nitro Alcohols

4-nitro-3-Nonanol (160487-89-8)
(R*,R*)-3-ethyl-2-nitro-3-Heptanol (148319-18-0)
2,6-dimethyl-6-nitro-2-Heptanol (117030-50-9)
(R*,S*)-2-nitro-4-Nonanol (103077-93-6)
(R*,R*)-2-nitro-4-Nonanol (103077-85-6)
2-nitro-3-Nonanol (99706-65-7)
9-nitro-1-Nonanol (81541-84-6)
2-methyl-1-nitro-3-Octanol (53711-06-1)
4-nitro-5-Nonanol (34566-13-7)
2-methyl-3-(nitromethyi)-3-Hepteno! (5582-88-7)
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1-nitro-2-Nonanol (4013-87-0)

C10 Nitro Alcohols :

2-nitro-4-Decanol (141956-94-7)
(R*,S*)-3-nitro-4-Decanol (135764-76-0)
(R*,R*)-3-nitro-4-Decanol (135764-75-9)
5,5-dimethyl-4-(2-nitroethyl)-1-Hexanol (133088-96-7)
(R*,R")-(£)-3-nitro-4-Decanol (118869-20-8)
(R*,5*)-(%)-3-nitro-4-Decanol (118869-1 9-5)

- 5-nitro-2-Decanol (112882-29-8)

3-nitro-4-Decanol (93297-82-6)
4,6,6-trimethyl-1-nitro-2-Heptanol (85996-72—1)
2-methyl-2-nitro-3-Nonanol (80379-17-5) _
1-nitro-2-Decanol (65299-35-6) ' :
2,2,4,4-tetramethyl-3-(nitromethy!)-3-Pentanol (58293-26-8)

C11 Nitro Alcohols

11-nitro-5-Undecano! (167696-69-7)
(R*,R*)-2-nitro-3-Undecanol (144434-56-0)
(R*,S*)-2-nitro-3-Undecanol (144434-55-9)
2-nitro-3-Undecanol (143464-92-0) .-
2,2-dimethyl-4-nitro-3-Nonanol (126939-76-2)
4,8-dimethyl-2-nitro-1-Nonanol (118304-30-6) .
11-nitro-1-Undecanol (81541—83-5)

€12 Nitro Alcohols
2-methyl-2-nitro-3-Undecanol (126939-75-1)
2-nitro-1-Dodecanol (62322-32-1)
1-nitro-2-Dodecanol (62322-31-0)
2-nitro-3-Dodecanol {82981-40-6)
12-nitro-1-Dodecanol (81541-78-8)
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Table 26 - Exemplary Compounds of Formula R5-OH (CAS Nd./_Aldtich No.)

' 3-BROMO-1-PROPANOL 627189 167169

1,3-DICHLORO-2-PROPANOL 96231 184489
3-CHLORO-2,2-DIMETHYL-1-PROPANOL 13401564 189316
2,2-BIS(CHLOROMETHYL)-1-PROPANOCL 5355544 207691 -
1,3-DIFLUORO-2-PROPANOL - 453134 176923
2-(METHYLTHIO)ETHANOL 5271385 226424
2-(DIBUTYLAMINO)ETHANOL 102818 168491
2-(DIISOPROPYLAMINO)ETHANOL 96800 168726
3-METHYL-3-BUTEN-1-OL 763326 129402
2-METHYL-3-BUTEN-2-OL 115184 136816
3-METHYL-2-BUTEN-1-OL 556821 162353
4HEXEN-1-OL 928927 237604
5-HEXEN-1-OL 821410 230324
CIS-2-HEXEN-1-OL | 928949 224707
TRANS-3-HEXEN-1-OL : 928972 224715
TRANS-2-HEXEN-1-OL 928950 132667
(+/-)-6-METHYL-5-HEPTEN-2-OL - 4630062 195871
DIHYDROMYRCENOL 18479588 196428
TRANS, TRANS-2,4-HEXADIEN-1-OL - 17102646 183059
2,4-DIMETHYL-2,6-HEPTADIEN-1-OL 80192569 238767
GERANIOL 106241 . 163333
3-BUTYN-1-OL 927742 130850
3-PENTYN-1-OL 10229104 208698
ISETHIONIC ACID, SODIUM SALT 1562001 220078
(4-(-HYDROXYETHYL)-1-PIPERAZINE-

PROPANESULFONIC ACID) 16052065 = 163740
HEPES, SODIUM SALT 75277393 233889
1-METHYLCYCLOPROPANEMETHANOL - 2746147 236594
2-METHYLCYCLOPROPANEMETHANOL 6077721 233811
(+/-)-CHRYSANTHEMYL ALCOHOL 18383590 194654
CYCLOBUTANEMETHANOL . 4415821 187917
3-CYCLOPENTYL-1-PROPANOL 767055 187275
1-ETHYNYLCYCLOPENTANOL 17356193 130869
3-METHYLCYCLOHEXANOL 591231 139734
3,3,5,5-TETRAMETHYLCYCLOHEXANOL 2650400 190624
4 CYCLOHEXYL-1-BUTANOL 4441570 197408
DIHYDROCARVEOL 619012 218421
(15,2R,55)-(+)-MENTHOL | 15356704 224464
(15,25,5R)-(+)-NEOMENTHOL 2216526 - 235180
(15,2R,5R)-(+)-ISOMENTHOL 23283978 242195
(+/-)-3-CYCLOHEXENE-1-METHANOL 72581329 162167
(+)-P-MENTH-1-EN-9-OL 13835308 183741
(S)-(-)-PERILLYL ALCOHOL | | 536594 218391
TERPINEN-4-OL - | 562743 218383
ALPHA-TERPINEOL 98555 218375

(+/-)-TRANS-P-MENTH-6-ENE-2,8-DIOL | 32226543 247774
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CYCLOHEPTANEMETHANOL . 4448753 - 138657

TETRAHYDROFURFURYL ALCOHOL 97994 185396
(S)-(+)-2-PYRROLIDINEMETHANOL 23356969 186511
1-METHYL-2-PYRROLIDINEETHANOL . 67004642 139513
1-ETHYL-4-HYDROXYPIPERIDINE . 3518830 224634
3-HYDROXYPIPERIDINE HYDROCHLORIDE 64051792 174416
(+/-)-2-PIPERIDINEMETHANOL 3433372 155225
3-PIPERIDINEMETHANOL © 4606659 155233
1-METHYL-2-PIPERIDINEMETHANOL 20845345 155241
1-METHYL-3-PIPERIDINEMETHANOL © 7583531 ‘146145
2-PIPERIDINEETHANOL 1484840 131520
4HYDROXYPIPERIDINE 5382161 128775
4-METHYL-1-PIPERAZINEPROPANOL 5317339 238716
EXO-NORBORNEOL 497370 179590
ENDO-NORBORNEOL 497369 186457
5-NORBORNENE-2-METHANOL 95125 248533
(+/-)-3-METHYL-2-NORBORNANEMETHANOL 6968758 130575
((1S)-ENDO)-(-}-BORNEOL 464459 139114
(IR}-ENDO-(+)}-FENCHYL ALCOHOL 217029 196444
9-ETHYLBICYCLO(3.3.1)NONAN-9-OL 21951333 . 193895
(+/-}-ISOPINOCAMPHEOL ¥ 51152115 183229
(S)-CIS-VERBENOL 18881044 247065
(1R,2R 3R 55)-(-)-ISOPINOCAMPHEOL 25465650 221902
(IR)}-(--MYRTENOL 515004 188417
1-ADAMANTANOL 768956 130346
3,5-DIMETHYL-1-ADAMANTANOL 707379 231290
2-ADAMANTANOL | 700572 153826
.1-ADAMANTANEMETHANOL 770718 184209
1-ADAMANTANEETHANOL 6240115 188115
3-FURANMETHANOL | 4412913 196398
FURFURYL ALCOHOL 98000 185930
2-(3-THIENYL)ETHANOL | 13781674 = 228796
4-METHYL-5-IMIDAZOLEMETHANOL | :
HYDROCHLORIDE 38585625 227420
METRONIDAZOLE 43481 226742
4-(HYDROXYMETHYL)IMIDAZOLE S -
HYDROCHLORIDE . 32673419 219908
4-METHYL-5-THIAZOLEETHANOL 137008 190675
2-(2-HYDROXYETHYL)PYRIDINE 103742 128643
2-HYDROXY-6-METHYLPYRIDINE 3279763 128740
4-PYRIDYLCARBINOL 586958 = 151629
3-PYRIDYLCARBINOL N-OXIDE 6968725 184446
1-BENZYL-4-HYDROXYPIPERIDINE . 4727724 152986
1-(4-CHLOROPHENYL)-1- | |
CYCLOPENTANEMETHANOL - 80866791 188697
(4S,55)(-)-2-METHYL-5-PHENYL-2-OXAZOLINE- |

4-METHANOL - 53732415 187666
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6-(4-CHLOROPHENYL)-4,5-DIHYDRO-2-(2-
HYDROXYBUTYL)-3(2H)-PYRIDAZINONE
N-(2-HYDROXYETHYL)PHTHALIMIDE
2-NAPHTHALENEETHANOL
1-NAPHTHALENEETHANOL
2-ISOPROPYLPHENOL
4-CHLORO-ALPHA ALPHA-
DIMETHYLPHENETHYL ALCOHOL
4-FLUORO-ALPHA-METHYLBENZYL ALCOHOL
3-PHENYL-1-PROPANOL :
3-(4-METHOXYPHENYL)-1-PROPANOL

-~ 4-FLUOROPHENETHYL ALCOHOL

4METHOXYPHENETHYL ALCOHOL
TRANS-2-METHYL-3-PHENYL-2-PROPEN-1-OL
2-ANILINOETHANOL
3-FLUOROBENZYL ALCOHOL
2-FLUOROBENZYL ALCOHOL
2-METHYL-1-PHENYL-2-PROPANOL
ALPHA-(CHLOROMETHYL)-2,4-
DICHLOROBENZYL ALCOHOL
2-PHENYL-1-PROPANOL
4-CHLOROPHENETHYL ALCOHOL
4-BROMOPHENETHYL ALCOHOL
4 NITROPHENETHYL ALCOHOL
2-NITROPHENETHYL ALCOHOL
BETA-ETHYLPHENETHYL ALCOHOL
4-PHENYL-1-BUTANOL
2-METHOXYPHENETHYL ALCOHOL
3-METHOXYPHENETHYL ALCOHOL
3-PHENYL-1-BUTANOL
2-METHYLPHENETHYL ALCOHOL
3-METHYLPHENETHYL ALCOHOL
4-METHYLPHENETHYL ALCOHOL
5-PHENYL-1-PENTANOL
4-(4-METHOXYPHENYL)-1-BUTANOL
4-(4-NITROPHENYL)-1-BUTANOL
3,3-DIPHENYL-1-PROPANOL

- 1-PHENYL-2-PROPANOL

(+/-)-ALPHA-ETHYLPHENETHYL ALCOHOL
1,1-DIPHENYL-2-PROPANOL '
3-CHLOROPHENETHYL ALCOHOL

- 2-CHLOROPHENETHYL ALCOHOL

(+/-)-1-PHENYL-2-PENTANOL
2,2-DIPHENYLETHANOL
4-ETHOXY-3-METHOXYPHENETHYL ALCOHOL

-3,4-DIMETHOXYPHENETHYL ALCOHOL

3-(34-DIMETHOXYPHENYL)-1-PROPANOL
2-(4-BROMOPHENOXY)ETHANOL
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38958826

3891074

1485070
773999
88697

5468973
403418

122974
5406188
7589277
702238
1504558
122985
456473
446515
100867

13692143
1123859
1875883
4654391
100276
15121843
2035941
3360416
7417187
5020417
2722363
19819988

1875894

699025

10521912
22135508
79524202
20017678
14898874
701702

29338496

5182445
19819955
705737
1883325
77891293
7417212
3929473
34743889
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243728
138339
188107
183458
129526

130559
132705
140856
142328
154172
154180
155888
156876
162507 -
162515
170275

178403
179817
183423
183431
183466
183474
183482
184756
187925
187933
187976
188123
188131
188158
188220
188239
188751
188972
189235
190136
190756
193518
193844
195286
196568
197599
197653
197688
198765
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2FLUOROPHENETHYL ALCOHOL 50919067 228788
3-(TRIFLUOROMETHYL)PHENETHYL ALCOHOL 455016 230359
2-(PHENYLTHIO)ETHANOL T 9127 232777

1{>-METHOXYPHENYL)-2-PROPANOL . 15541261 233773

- Table 27 - Exemplary Method Embodiments of Pr_o'cesses, AR

A;B,C.D;LJ; K, L; M; N; O; P; Q; R; E; F; G; H; AB; BC; CD; DI TJ; JK; KL; LM;
MN; NO; OP; OQ; QR; EF; FG; GH; HI; ABC; BCD; CDI; DIJ; JK; JKL; KLM; .
LMN; MNO; NOP; NOQ; OQR; EFG; FGH; GHI; HIJ; ABDC; BCDI; CDJ; DIJK;
KL; JKLM; KLMN; LMNO; MNOP; MNOQ; NOQR; EFHG; FGHE; GHIJ; HIJK;
ABCDI; BCDIJ; CDIJK; DIJKL; IIKLM; JKLMN; KLMNO; LMNOP; LMNOQ;
MNOQR; EFGHI; FGHIJ; GHIJK; HJKL; ABCDIJ; BCDIJK; CDIJKL; DJKLM;
JKLMN; JKLMNO; KLMNOP; KLMNOQ; LMNOQR; EFGHIJ; FGHIK;
GHIJKL; HIJKLM; ABCDJJK; BCDJKL; CDIJKLM; DJKLMN; JKLMNO;
JKLMNOP; JKLMNOQ; KLMNOQR; EFGHIJK; FGHIJKL; GHIJKLM;
HIJKLMN; ABCDIJKL; BCDIJKLM; CDJKLMN; DIJKLMNO;. JJKLMNOP;
JKLMNOQ; JKLMNOQR; EFGHIJKL; FGHJKLM; GHIJKLMN; HIJKLMNO;
ABCDIJKLM; BCDJKLMN; CDIJKLMNO; DIJKLMNOP; DJKLMNOQ; _
JKLMNOQR; EFGHIJKLM; FGHIJKLMN; GHIJKLMNO; HJKLMNOP;
HIJKEMNOQ; ABCDIJKLMN; BCDJKLMNO; CDIJKLMNOP; CDJKLMNOQ;
DJKLMNOQR; EFGHIJKLMN; FGHIJKLMNO; GHJKLMNOP;
GHIJKLMNOQ; HJKLMNOQR; ABCDJKLMNO; BCDJKLMNOP;
BCDJKLMNOQ; CDJKLMNOQR; EFGHIJKLMNO; FGHJKLMNOP;
FGHIJKLMNOQ; GHJKLMNOQR; ABCDJKLMNOP; ABCDJKLMNOQ;
BCDJKLMNOQR; EFGHIJKLMNOP; EFGHIJKLMNOQ; FGHIJKLMNOQR;
ABCDIJKLMNOQR; EFGHIJKLMNOQR; S; T; U; V; W; ST; TU; UV; VW;
STU; TUV; UVW; STUV; TUVW; STUVW.
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Scheme 41
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Scheme 41 . |

The amine 300 (an intermediate in Examblg 52, optionally purified
prior to use) is treated with Bo_c anhydride to give the mono Boc protected
amine 301. Such a transformation is found in Greene, T.W. "Protective
Groups in Organic Synthesis” 2nd Ed. (John Wiley & Sons, New York, 1991)
pages 327-328.

Methy! ester 301 is reduced to the correspondmg primary allylic alcohol
302 with DIBAL at low temperature. Such a conversion is described by
Garner, P. and Park, J. M., “]. Org. Chem.” ,52:2361 (1987).

The primary alcohol 302 is protected as its p-methoxy benzyl ether
derivative 303 by treatment with 4-methoxybenzyl chioride under basic
conditions. Such a conversion is described in Horxta, K. et al., "Tetrahedron”,
42:3021 (1986).

The MOM and Boc protecting groups of 303 are removed by treatment
with TFA/CH;Cl; to give the amino alcohol 304. Such transformations are
found in Greene, T.W "Protective Groups in Organic Synthesis", 2nd. Ed
(John Wiley & Sons, New York, 1991).

Conversion of 304 into the corresponding trityl protected aziridine 305
is accomplished in a one pot reaction two step sequence: 1) TrCl/TEA, 2)
MsCI/TEA. Such a transformation has been previously described.

Aziridine 305 is then converted the corresponding Boc prbtected
derivative 307 by first removal of the trityl group with HCl/acetone to give
306. Such a transformation is described in Hanson, R. W. and Law, H. D. "J.
Chem. Soc.”, 7285 (1965). Aziridine 306 is then converted into the
corresponding Boc derivative 307 by treatment with Boc.anhydride. Such a
conversion is described in Fitremann, J., et. al. "Tetrahedron Lett.", 35:1201
(1994).

‘The allylic aziridine 307 is opened selectively at the allyhc position with
a éarbon nucleophile delivered via a higher order organocuprate in the .
presence of BF3-Et20 at low temperature to give the opened adduct 308. Such
an opening is described in Hudlicky, T., et. al. "Synlett." 1125 (1995).

The Boc protected amine 308 is converted into the N-acetyl derivative
309 in a two step sequence: 1) TFA/CH2Cl2; 2) AczO/pyridine. Such
transformations can be found in Greene, T.W., "Protective Groups in Organic
Synthesis”, 2nd. Ed. (John Wiley & Sons, New York, 1991) paées_ 327-328 and
pages 351-352.

Benzyl ether 309 is deprotected with DDQ at room temperature to give
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the primary allylic alcohol 310. Such a transformation is found in Horita, K., -
et. al. "Tetrahedron" 42:3021 (1986). '

Alcohol 310 is oxidized and converted in a one pot reaction into the
methyl ester 311 via a Corey oxidation using MnO2/AcOH/ MeOH/NaCN.
Such a transformation can be found in Corey, E. J., et. al. "J. Am. Chem. Soc.”,
90:5616 (1968). '

Azido ester 311 is converted into amino acid 312 in a two step sequence
1) Ph3aP/H20O/THF; 2) KOH/THF. Such a conversion has been described

previously.
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Scheme 42 :

The known fluoro acetate 320 (Sutherland, J. K., et.al. "J. Chem. Soc.
Chem. Commun." 464 (1993) is deprotected to the free alcohol and then
converted into the corresponding mesylate 321 in two steps: 1) NaOMe; 2)
MsCI/TEA. Such transformations are described in Greene, T.W., "Protective
Groups in Organic Synthesis", 2nd. Ed. (John Wiley & Sons, New York, 1991).

Deprotection of 321 under acidic conditions gives diol 322 which is
cyclized to the epoxy alcohol 323 under basic conditions. Such a conversion
has been previously described.

Conversion of 323 to the N-trityl protected aziridine 324 is
accomplished with the following sequence: 1) MOMCI/TEA; 2) NaN3/NH4CL;
3) MsCl1/TEA; 4) PPh3/TEA/H20; 5) NaN3/NH4C}; 6) HC1/MeOH; 7) i)TrCl,
if) MsCl/TEA. Such a sequence has been previously described.

The aziridine 324 is then oﬁened with the appropriate alcohol under
Lewis acid conditions and then treated with Ac20/pyridine to give the
acetylated product 325. Such a transformation has been previously described.

The ester 325 is converted to the corresponding amino acid 326 in a two
step sequence: 1) PPh3/H20/THF; 2) KOH/THF. Such a transformation has
been previously described.

United States Patent No. 5,214,165, and in particular, the "Descriptions
and Examples” at column 9, line 61 to column 18, line 26, describes the
preparation of 6 and 6B fluoro Shikimic acid. These fluoro compounds are
suitable starting materials for methods of making compounds of the
invention that use Shikimic acid.
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Scheme 43
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Scheme 43
Unsaturated ester 330 (obtainable by standard actetylation methods

from the acetonide alcohol described in Campbell, M. M., et. al., "Synthesis",
179 (1993)) is reacted with the appropriate organbcuprate where R' is the
ligand to be transferred from the organocuprate. The resultant intermediate
is then trapped with PhSeCl to give 331 which is then treated with 30% H20>
to give the o,B-unsaturated ester 332. Such a transformation can be found in
Hayashi, Y., et. al, "J. Org. Chem." 47:3428 (1982).

- Acetate 332 is then converted into the corresponding mesylate 333 in a
two step sequence: 1) NaOMe/MeOH; 2) MsCl/TEA. Such a transformation

'has been previously described and can also be found in Greene, T.W.,

"Protective Groups in Organic Synthesis”, 2nd. Ed. (John Wiley & Sons, New
York, 1991). _ '
~ The acetonide 333 is then converted into the epoxy alcohol 334 in a two
step sequence: 1) p-TsOH/ MeOH/4; 2) DBU/THF. Such a transformation has
been previously described. . | '
Conversion of epoxide 334 into N-trityl aziridine 335 is accomplished
by the following sequence: 1) MOMCI/TEA; 2) NaN3/NH4C]; 3) MsCl/TEA; 4)
PPh3/TEA/H20;5) NaN3/NH4CI; 6) HC1/MeOH; 7) i)TrCl, ii) MsC1/TEA.
Such a sequence has been previously described. |
The aziridine 335 is then opened with the appropriate alcohol under
Lewis acid conditions and then treated with Ac;O/pyridine to give the
acetylated product 336. Such a transformation has been previously described.
The azido ester 336 is converted to the corresponding amino acid 337 in
a two step sequence: 1) PPh3/H20/THEF; 2) KOH/THF. Such a transformation

has been previously described.
Schemes 44 and 45 are referred to in the examples.
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Scheme 44
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Modification of the exemplary starting materials to form different E]
groups has been described in detail and will not be elaborated here. See Fleet,
10 G.WJ. et al; ]. Chem. Soc. Perkin Trans. I", 905-908 (1984), Fleet, G.W.J. et al.;
~ "]. Chem. Soc., Chem. Commun.", 849-850 (1983), Yee, Ying K. et al.; "J. Med.
Chem.", 33:2437-2451 (1990); Olson, R.E. et al.; "Bioorganic & Medicinal
Chemistry Letters", 4(18):2229-2234 (1994); Santella, ].B. III et al.; "Bioorganic &
Medicinal Chemistry Letters”, 4(18):2235-2240 (1994); Judd, D.B. et al.; "J. Med.
15 Chem.", 37:3108-3120 {1994) and Lombaert, S. De et al; "Bioorganic &
Medicinal Chemistry Letters”, 5(2):151-154 (1994).
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The E1 sulfur analogs of the carboxylic acid compounds of the
invention are prepared by any of the standard techniques. By way of example
and not limitation, the carboxylic acids are reduced to the alcohols by standard
methods. The alcohols are converted to halides or sulfonic acid esters by
standard methods and the resulting compounds are reacted with NaSH to
produce the sulfide product. Such reactions are described in Patai, "The
Chemistry of the Thiol Group” (John Wiley, New York, 1974), pt. 2, and in
particular pages 721-735. _

Modifications of each of the above schemes leads to various analogs of
the specific exemplary materials produced above. The above cited citations
describing suitable methods of organic synthesis are applicable to such
modifications. o

In each of the above exemplary schemes it may be advantageous to
separate reaction products from one another and/or from starting materials.
The desired products of each step or series of steps is separated and /or purified
(hereinafter separated) to the desir_ed degree of homogeneity by the techniques
common in the art. Typically such separations involve multiphase
extraction, crystallization from a solvent or solvent mixture, distillation,
sublimation, or chromatography. - Chromatography can involve any number
of methods including, for example, size exclusion or ion exchange
chromatography, high, medium, or low pressure liquid chromatography,
small scale and preparative thin or thick layer chromatography, as well as
techniques of small scale thin layer and flash chromatography.

Another class of separation methods involves treatment of a mixture
with a reagent selected to bind to or render otherwise separable a desired
product, unreacted starting material, reaction by product, or the like. Such
reagents include adsorbents or absorbents such as activated carbon, molecular
sieves, ion exchange media, or the like. Alternatively, the reagents can be
acids in the case of a basic material, bases in the case of an acidic material,
binding reagents such as antibodies, binding proteins, selective chelators such
as crown ethers, liquid/liquid jon extraction reagents (LIX), or the like.

Selection of appropriate methods of separation depends on the nature
of the materials involved. For example, boiling point, and molecular weight
in distillation and sublimation, presence or absence of polar functional groups
in chromatography, stability of materials in acidic and basic media in
multiphase extraction, and the like. One skilled in the art will apply
techniques most likely -to achieve the desired separation.
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All literature and patent citations above are hereby expressly
incorporated by reference at the locations of their citation. Specifically cited
sections or pages of the above cited works are incorporated by reference with
specificity. The invention has been described in detail sufficient to allow one
of ordinary skill in the art to make and use the subject matter of the following
claims. It is apparent that certain modifications of the methods and
compositions of the following claims can be made within the scope and spirit
of the invention. '

Examples
The following Examples refer to the Schemes.
Some Examples have been performed multiple times. In repeated

- Examples, reaction conditions such as time, temperature; concentration and

the like, and ylelds were within normal experimental ranges. In repeated
Examples where significant modifications were made, these have been noted
where the results varied significantly from those described. In Examples
where different starting materials were used, these are noted. When the
repeated Examples refer to a "corresponding” analog of a compound, such as a
"corresponding ethyl ester”, this intends that an otherwise present group, in
this case typically a methyl ester, is taken to be the same group modified as
indicated. For example, the "corresponding ethy! ester of compound 1" is

HO,, ©/cochZCH3
B -

o”
_ 500
Examplel
Epoxy alcohol 1: Prepared from shikimic acid by the procedure of
McGowan and Berchtold, "J. Org Chem.”, 46:2381 (1981)

'Epoxy allyl ether 2: To a solution of epoxy alcohol 1 (2.37g, 14.08 mmol)

in dry benzene (50 mL) was added thallium(I)ethoxide (1.01 mL) in one

portion. After 2 hr the reaction was concentrated in vacuo and the residue
dissolved in acetonitrile. Allyl iodide (3.0 mL) was added and the mi_xture
was stirred in the dark for 16 h. The solids were filtered thru a celite pad and
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washed with chloroform. Concentration in vacuo followed by flash
chromatography (40% EtOAc in hexane) gave 1.24 g (42%) of 2 as a pale ,
viscous oil. 1H NMR (300 MHz, CDCl3): § 6.75 (1H, m); 6.10-5.90 (1H, m, -CH=,
allyl); 5.40-5.15 (2H, m, =CH?2, allyl); 4.47-4.43 (1H, m); 4.30-4.15 (2H, m, -CH2-,

-~ allyl); 3.73 (3H s); 3.55-3.50 (1H, m); 3.45-3.40 (1H, m); 3.15-3.00 (lH dm, ] =19.5

Hz), 2.50-2.35 (1H dm, ] 2.7,19.5 Hz).

Azido alcohol 3: Epoxide 2 (1.17 g, 5.57 mmol), sodium azide (1.82 g)

and ammonium chioride (658 mg) were refluxed in MeOH/H20 (8:1) (35 mL)
for 18 h. The reaction was then concentrated in vacuo and the residue
partitioned between ethyl ether and water. The organic layer was washed
with brine and dried. Concentration in vacuo gave 3 as a pale oil 1.3 g (92%)
which was used without further purification. 1H NMR (300 MHz, CDCl3): §
6.95-6.85 (1H, m); 6.00-5.85 (1H, m, -CHs=, allyl); 5.35-5.25 (2H, m, =CH}, allyl);
4.25-4.10 (2H, m, -CH2-, allyl); 4.12 (1H, bt, ] =4.2 Hz); 3.95-3.75 (2H, m); 3.77 (3H,
s); 2.85 (1H, dd, ] =5.3, 18.3 Hz); 2.71 (1H, bs); 2.26 (1H, dd, ] =7.2, 18.3 Hz).
Example 4 |

Aziridine 4: To a solution of alcohol 3 (637 mg, 2.52 mmol) in CH2Cl2
(20 mL) cooled to 0°C was added DMAP (few crystals) and triethyl amine (442
uL). MsCl (287 uL) was then added and the reaction stirred for 2 h at 0°C.
Volatiles were removed and the residue partitioned between ethyl ether and
water. The organic layer was washed with saturated bicarbonate, brine and
then dried. Concentration in vacuo gave 881 mg of crude mesylate. 1H NMR
(300 MHz, CDCl3): § 6.87-6.84 (1H, s); 6.00-5.85 (1H, m, -CHs=, allyl); 5.40-5.25
(2H, m, =CH), allyl); 4.72 (1H, dd, ] = 3.9, 8.5 Hz); 4.32 (1H, bt, ] = 3.9 Hz); 4.30-
4.15 (2H, m, -CH2-, allyl); 3.77 (3H, s); 3.14 (3H, s); 295 (1H, dd, ] = 5.7, 18.6 Hz);
238(1H,dd,[=6.7,186 Hz).

The crude mesylate was dissoived in dry THF (20 mL) a_nd treated with
Ph3P (727 mg). After stirring for 3 h at room temperature, water (15 mL) and
solid NaHCO3 (1.35 g) was added and the mixture stirred overnight at room
temperature. The reaction was then concentrated in vacuo and the residue
partitioned between EtOAc, saturated bicarbonate and brine. The organic layer

was separated and dried over MgSO4. Concentration in vacuo and flash

chromatography of the residue gave the aziridine 4 170 mg (33%) as a pale
yellow oil. 1H NMR (300 MHz, CDCl3): 8 6.82-6.80 (1H, m); 6.04-5.85 (1H, m,
-CH=, allyl); 5.35-5.20 (2H, m, =CH2, allyl); 4.39 (1H, bd, ] =2.4 Hz); 4.20-4.05 (2H,
m, -CHz2-allyl); 3.73 (3H, s); 2.90-2.80 (1H, bd, ] =18.9 Hz); 2.65-2.40 (2H, m).
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'N-acetyl aziridine 5: Aziridine 4 (170 mg, 0.814 mmol) was dissolved in
CH2Cl2 (2 mL) and pyndme (4 mL) and cooled to 0°C. Acetyl chlonde (87 uL)
was then added and the reaction stm'ed at 0°C for 1h Volatiles were
removed in vacuo and the residue partltloned between ethyl ether, saturated
bicarbonate and brine. The organic layer was separated and dried over
MgSO4. Concentration gave crude 5 196 mg (96%) which was used without
further purification. 1H NMR (300 MHz, CDCl3): § 6.88-6.86 (1H, m); 6.00-5.85
(1H, m, -CH=, allyl); 5.40-5.20 (2H, m, =CH2, allyl); 4.45-4.40 (1H, m); 4.16 (2H,
d, ] =6.0 Hz, -CHz— allyl); 3.76 (3H, s); 3. 00-2 95 (2H m); 2.65 (1H bd, ] =18.5 Hz);
2.14 (3H, s).

Azldo allyl ether 6 Azmdme 5 (219 mg, 0 873 mmol), sodlum azide
(426 mg) and ammonium chlonde (444 mg) in dry DMF (7 mL) was heated at
65°C under argon overmght The reaction was poured into saturated
bicarbonate/brine and extracted with ethyl ether several times. The combined

. ether layers were washed with brine and dried. Concentranon followed by

flash chromatography (EtOAc only) gave the azido amine 77 mg (35%) which
was dissolved in CH2CI2 (1 mL) and pyndme (1 mL) and cooled to 0°C. Acetyl
chloride (38 pL) was added and after 45 min solid NaHCO3 was added and the
volatiles removed under vacuum. The residue was 'p'artmo'n'ed between
EtOAc and brine. The organic layer was dried over MgSOq, and concentrated
in vacuo. Flash chromatography (EtOAc only) gave 690 mg-(99%). 1H NMR
(500 MHz, CDCI3): 5 6.86 (1H, bt, ] =2.2 Hz); 5.95-5.82 (1H;, m, CH=, allyl); 5.68
(1H, bd, ] =7.3 Hz); 5.35-5.20 (2H, m, -CHz, allyl); 4.58-4.52 (1H, m); 4.22-4.10
(2H, m); 4.04 (1H, dd, ] =59, 12.5 Hz); 3.77 (3H, s); 3.54-3.52 (lH m); 2.89 (lH dd,
J=59, 176Hz) 2.32-2.22 (1H, m); 2.06 (3H, s).

Azido diol 7: To a solution of olefin 6 (90 mg, 0.306 mmol) in acetone (3
ml) and water (258 uL) was added N—methyl morpholme-N-oxnde (39 mg) and
0s04 (73 pL of a 2.5 % w/w in t-butanol). The reaction was then stirred at
room temperature for 3 days. Solid sod:um hydrosulﬁte was added and after
stlrnng for 20 min the reaction was filtered thru a celite pad and washed with
copious.amounts of acetone. Concentration in ‘vacuo followed by flash
chromatography (10% MeOH in CH2Cl2) gave the diol 750 mg (50%). 14
NMR (300 MHz, CD3CN): 8 6. 80-6.70 (1H, m); 4.20-4.15 (1H, bm); 3.95-3.80 (1H,
m); 3.80-3.25 (6H, m); 3.70 (3H, s); 3.10 (1H, bs); 2.85 (1H, bs); 2.85-2.75 (1H, m);
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2.30-2.15 (1H, m); 2.16 (1H, bs); 1.92 (3H, s).

Amino acid diol 8: A solution of the diol 7 (23 mg, 0.07 mmol) in THF

(1 mL) was treated with aq. KOH (223 uL, of 0.40 M solution) at room
temperature. After stirring for 1.5 h the reaction was acidified to pH=4 with
Amberlite IR-120 (plus) ion exchange resin. The resin was filtered and
washed with MeOH. Concentration in vacuo gave the crude carboxylic acid
which was dissolved in ethanol (1.5 mL). To this solution was added _
Lindlar's catalyst (20 mg) and the reaction stirred over a hydrogen atmosphere
(1 atm via a balloon) for 20 h. The reaction mixture was filtered thru a celite
pad and washed with hot ethanol and water. The ethanol was removed
under vacuum and the resultiﬁg aqueous layer lyophilized to give a mixture

 of the desired amino acid 8 and the starting azide 7 as a white powder.

Compound 8: 1H NMR (500 MHz, D20): § 6.5 (1H, s); 4.24-4.30 (2H, m); 4.25-
4.18 (1H, m); 3.90-3.55 (5H, complex m); 2.96-2 90 (1H, m); 2. 58-2 50 (1H,

complex m); 2.12 (3H, s).

Compound 62: A suspension of Quinic acid (60 g), cyclohexanone (160
mlL) and toluenesulfomc acid (600 mg) in benzene (450 mL) was refluxed with
Dean-Stark for 14 hrs. The reaction mixture was cooled to room temperature
and poured into saturated NaHCO3 solution (150 mL). The aqueous layer was
extracted with CH2Cl2 (3x). The combined organic layers were _washed with
water (2x), brine (1x), and dried over Na2SO4. Concentration gave a whited
solid, which was recrystallized from ether (75 g, 95%): 1H NMR (CDCl3) 5
4.73(dd, J = 6.1, 25 Hz, 1 H), 447 (ddd, ] = 7.0, 7.0, 3.0 Hz, 1H), 4.30 (ddd, ] =54,
2.6,1.4Hz,1 H), 296 (s, 1H),266(d ] 11.7 Hz, 1H),240-215 (m, 3 H), 1.72-1.40
(m, 10 H). '

Example 10 |

Compound 63: To a solution of lactone 62 (12.7 g, 50 mmol) in
methanol (300 mL) was added sodium methoxide (2.7 g, 50 mmol) in one
portion. The mixture was stirred at room temperature for 3 hrs, and
quenched with acetic acid (3 mL) and stirred for 10 min. The mixture was
poured into saturated NH4Cl solution (300 mL), and extracted with CH2Cly
(3x). The combined organic phase was washed with brine (1x), and dried over
MgSO4. Purification by flash column chromatography (Hexane/EtOAc = 1/1
to 1/2) gave diol (11.5 g, 80%) and starting material (1.2 g, 10%): 1H NMR
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(CDClI3) 5447 (ddd, ] =74,5.8,35Hz,1 H), 4.11 (m, 1 H), 3.98 (m, 1 H), 3.81 (s, 3

H),345(s,1H),247(d,]=33Hz1 H),227(m,2H) 210 (dd, J 11.8,43Hz,1
H), 1.92-1.26 (m, 10 H) .

Compound 64: To a mixture of diol 63 (1.100 g, 3.9 mmol), molecule

sieves (3A,2.2g) and pyndme (1.1g)in CHzClz (15 mlL) was added PCC (3.3 g,
15.6 mmol) in one portion. The mixture was stirred at rToom temperature for
26 hrs, and diluted with ether (30 mL). The suspension was filtered through a
pad of cehte, and washed thh ether (2x20 mL). The combined ether was
washed with brine (2x), and dried over MgSO4 Concentranon and
purification was by flash column chromatography (Hexane/ EtOAc = 3/1) gave
the ketone (0.690 g 67%) TH NMR (CDCl3) 8684 (d,) = 28 Hz,1H), 4.69
(ddd,J =64, 49, 1.6 Hz, 1H),430(d J=50Hz, 1H), 386(s,3H) 345(d,]=223.
Hz, 1 H),2.86(m, 1 H), 1.69-1.34 (m, 10 H).

Compound 28: To a solution of ketone 64 (0.630 g, 2.4 mmol) in MeOH

(12 mL) at 0°C was added NaBHy in 30 min. The mixture was stirred for
additional 1.5 hrs at 0°C, and quenched with 15 mL of saturated NH4Cl
‘solution. The solution was extracted with CH2Cl2 (3x), and the combined
organic extract was dried over MgSO4. Puriﬁcation by flash c'olur_hn'
chromatography (Hexane/EtOAc = 2/1) gave the alcohol (0.614 g, 97%): 1H
NMR (CDCI3) §6.94(d,] = 0.5 Hz, 1H),464(ddd J=98,67,32Hz, 1H), 455
(dd,J = 71 42Hz1 H),406(m,1H),377(s,3H),304(dd J=165, 21 Hz, 1 H),
_ 2.73 (d, J= 102Hz 1H),194(m,1 H), 1.65-1.29 (m, 10 H).
Compound 66: Alcohol 28 (2.93 g, 10.9 mmol) and toluenesulfonic acid
(1.5 g) were dissolved in acetone (75 mL), and the mixture was stirred at room
temperature for 15 hrs. The reaction was quenched with water (30 mL), and
basified with concentrated NH3-H20 until PH = 9. Acetone was removed
under reduced pressure, and the water phésie was extracted with CHzClz (3x).
‘The combined organic extracts were washed with brine (1x), and dried over
NazSO4 Concentration gave the desired product 1H NMR (CDC13) $7.01
(m,1H), 4.73 (m, 1 H), 442 (m, 1 H), 397 (m,1H), 3.76 (s, 3 H), 2.71-2.27 (m,
H), 2.02 (s, 3 H), 1.98 (s, 3 H)..

Exampie 14

Compound 67: To a solution of alcohol 66 (10.9 mmol) in CHoCla (60
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mL) at 0°C was added pyridine (4.4 mL, 54.5 mmol), followed by addition of
trimethylacetyl chloride (2.7 mL, 21.8 mmol). The mixture was warmed to
room temperature and stirred for 14 hrs. The mixture was diluted with
CH2Cl2, and washed with water (2x), brine (1x), and dried over MgSO4.
Purification by flash column chromatography (Hexane/EtOAc = 9/1) gave the
diester (2.320 g, 68%): 1H NMR (CDCl13) 8 6.72 (m, 1 H), 5.04 (m, 1 H), 4.76 (m,

- 1H), 440 (m, 1 H), 3.77 (s, 3 H), 2.72-2.49 (m, 2 H), 1.37 (s, 3 H), 1.35 (s, 3H), 1.23

(s, 9 H).

Example 15 S
Compound 68: Dlester 67 (2. 32 g 23 mmol) was dlssolved in

acetone/ H,0 (1/1, 100 mL) and heated at 55°C for 16 hrs. Solvents were
removed_ water (2 x 50 mL) was added and evaporated. Concentration with
toluene (2 x 50 mL) gave diol, which was used without further pixrificat_ion:
1H NMR (CDCl3) § 6.83 (m, 1 H), 5.06 (m, 1 H), 4.42 (m, 1 H), 4.09 (m, 1 H), 3.77
(s,3H), 2.68-2.41 (m, 2 H), 1.22 (s, 9 H).
Example 16

Compound 69: To a solution of diol 68 (0.410 g, 1.5 mmol) in THF (8
mL) at 0°C was added triethylamine (0.83 mL, 6.0 mmol), followed by slow
addition of thionyl chloride (0.33 mL, 4.5 mmol). The mixture was warmed to

' room temperature and stirred for 3 hrs. The mixture was diluted with CHCI3,

and washed with water (3x), brine (1x), and dried over MgSO4. Purification by
flash column chromatography (Hexanes/EtOAc = 5/1) gave a exo/endo
mixture (0.430.g, 90%): 1H NMR (CDCI3) b 6.89-6.85 (m, 1 H), 5.48-4.84 (m, 3
H), 3.80, 3.78 (s, 3 H), 2.90-2.60 (m, 2 H), 1.25, 1.19 (s, 9 H).

Compound 70: The mixture of sulfone 69 (0.400 g, 1.3 mmol) and
sodium azide (0.410 g, 6.29 mmol) in DMF (10 mL) was stirred for 20 hrs. The
reaction mixture was then diluted with ethyl acetate, washed with saturated
NH4CI! solution, water, brine, and dried over MgSO4. Concentration gave the
azide (0.338 g, 90%): 1H NMR (CDCl3) 8 6.78 (m, 1 H), 5.32 (m, 1 H), 420 (m, 1
H), 3.89 (m, 1 H), 3.78 (s, 3 H), 3.00-2.60 {m, 2 H), 1.21 (s, 9 H).

Compound 71: To a solution of alcohol 70 (0.338 g, 1.1 mmol) in
CH2Cl12 (11 mL) at 0°C was added triethylamine (0.4 mL, 2.9 mmol), followed -
by slow addition of methylsulfonic chloride (0.18 mL, 2.3 mmol). The

‘mixture was stirred at 0°C for 30 min., and diluted with CH2Cl2. The organic
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layer was washed with water (2x), brme, and dned over MgSO4 Purification -
by flash column chromatography (Hexane/EtOAc = 3/1) gave the desired
compound (0 380 g, 82%): 1H NMR (CDC13) 86.82(m,1H), 544 (m, 1 H), 4.76
(dd,J=73,14Hz1 H) 448 (m, 1 H) 3.80 (s, 3H), 3.11 (s,3H) 282—261 (m, 2
H), 1.21 (s, 9 H). ' :

Compound 72: The mixture of azide 71 (0.380 g, 0.94 mmol) and

triphenylphosphine (0.271 g, 1.04mmol) in THF (19 mL) was stirred for 2 hrs.

The reaction was quenched with water (1.9 mL) and triethylamine (0.39 mL,
2.82 mmol), and the mixture was stirred for 14 hrs. Solvents were removed
under reduced pressure, and the mixture was used for next step. To a
solution of above mixture in CH2Cl2 (20 mL) at 0°C was added pyridine (0.68
mL, 8.4 mmol), followed by slow addition of acetyl chloride (030 mL, 4.2
mmol). The mixture was stirred at 0°C for 5 min., and diluted with ethyl
acetate. The mixture was washed with water (2x), brine (1x), dried over -
MgSO4. Purification by flash column chromatography (Hexanes/EtOAc = 3/1)
gave the aziridine (0.205-g, 83%): 1H NMR (CDCI3) 5 7.19 (m, 1 H), 5.58 (m, 1
H), 3.77 (s,3H),3.14 (n, 2 H), 285 (dd, ] = 7.0, 1.6 Hz, 1 H), 2.34 (m, 1 H), 2.16 (s,
3H), 1.14 (s, 9 H).

' Compound 73: The mixture of aziridine 72 (0.200 g, 0.68 mmol),
sodium azide (0.221 g, 3. 4 mmol), and ammomum chloride (0.146 8 2.7
mmol) in DMF (10 mL) was stirred at room temperature for 14 hrs. Then the
mixture was diluted with ethyl acetate, and washed with water (5x), brine (1x),
and dried over MgSO4. Purification by flash column chromatography
(hexanes/EtOAc = 2/1) gave desired product and deacetyl amine {0.139 g). The
mixture was dissolved in acetic anhydride (2 mL), and stm_-ed _for 2 hrs. Excess
anhydride was removed under reduced pressure, and give the desired product
(149 mg): 1H NMR (CDCl3) 5 6.76 (m, 1 H), 5.53 (d, ] = 8.5 Hz, 1 H), 5.05 (m, 1
H), 4.31 (m, 1 H), 4.08 (m, 1 H), 3.79 (s, 3 H), 291 (m, 1 H), 251 (m, 1 H), 1.99 (s, 3
H), 1.20 (s, 9 H). :

Example 21 |

Compound 74: A solution of potassium hydroxide in MeOH/H20 (0.5
M, 4.4 mL, 2.2 mmol) was added to ester 73 (149 -mg, 0.44 mmol) and the '
mixture was stirred at room temperature for 3 hrs. The mixture was cooled to
0°C, and acidified with Amberlite (acidic) to PH = 3-4. The mixture was
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filtered, and washed with MeOH. Concentration gave the carboxylic acid as a
white solid (73 mg, 69%): 1H NMR (CD30D) § 6.62 {m, 1 H), 4.15 (m, 1 H),
3.95-3.72 (m, 2 H), 2.84 (dd, ] = 6.7, 1.4 Hz, 1 H), 2.23 (m, 1 H), 1.99 (s, 3 H).

Compound 75: The mixture of azide 74 (8 mg) and Pd-C (Lindlar) (15

mg) in ethanol (2 mL) was stirred under hydrogen for 16 hrs. The mixture
was filtered through celite, washed with hot MeOH-H20 (1/1). Concentration
gave a solid. The solid was dissoived in water, and passed through a short C-8
column, and washed with water. _Concentratmn gave a white solid (6 mg):

1H NMR (D20) 8 6.28 (m, 1 H), 4.06-3.85 (m, 3 H), 2.83 (dd, ] =17.7, 5.4 Hz, 1 H),
2.35 (m, 1 H), 2.06 (s, 3 H).

- Compound 76: Carboxylic acid 74 (68 mg, 0.28 mmol) and
diphenyldiazomethane (61 mg, 0.31 mmol) were dissolved in ethanol (12
mL), and stirred for 16 hrs. The reaction was quenched with acetic acid (0.5
mL), and the mixture was stirred for 10 min. Solvents were removed under
reduced pressure. Purification by flash column chromatography (EtOAc) gave -
the ester (56 mg, 50%): 1H NMR (CD30D) § 7.36-7.23 (m, 10 H), 6.88 (s, 1 H),
6.76 (s, 1 H), 4.21 (m, 1 H), 3.93-3.79 (m, 2 H}, 2.89 (dd ]=17.7,50Hz,1 H), 2.34
(m, 1 H), 2.00 (s, 3 H).

Example 24

Compound 77: To a solution of alcohol 76 (20 mg, 0.05 mmol) in

_ CHzClz (1 mL) was added pyridine (40 uL, 0.5 mmol), followed by addmon of

acetic anhydride (24 uL, 0.25 mmol). The mixture was stirred for 24 hrs, and
solvents and reagents were removed under reduced pressure. Purification by
flash column chromatography- (Hexane/ EtOAc = 1/2) gave the diester (20 mg,
91%): 1H NMR (CDCI3) § 7.40-7.27 (m, 10 H), 6.95 (s, 1 H), 6.87 (m, 1 H), 5.60
(m,1H),5.12 (ddd, J = 16.4, 10.2, 5.9 Hz, 1 H), 428 (dd, ] = 20.0, 9.4 Hz, 1 H), 4.15
(m,1H),293(dd,] =178, 52Hz, 1 H),2.57 (m, 1H), 2.09 (s, 3 H), 2.01 (s, 3 H).

- Example 25

Compound 78: The mixture of diester 77 (20 mg, 0.045_mmol), anisole
{50 uL, 0.45 mmol), and TFA (1 mL) in CH2Cl2 (1 mL) was stirred for 20 min.
‘Solvents and reagents were removed under reduced pressure. Purification by
flash column chromatography (EtOAc to EtOAc/AcOH = 100/1) gave the
-carboxylic acid (6 mg): 1H NMR {CDCl3) 3 6.85 (m, 1H),554 (m,1 H),5.12 (m,
1 H), 4.31-4.03 (m, 2 H), 2.89 (m, 1 H), 2.60-2.41 (m, 1 H), 2.11 (s, 3 H),2.03 (s, 3
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H).

Compound 79: The mixture of azide 78 (6 mg, 0.02 mmol) and Pd-C
(Lindlar) (15 mg) in EtOH'/ H20 (2.2 mL, 10/1) was stirred under hydrogen for
3 hrs. The mixture was filtered through a pad of celite, washed with hot
MeOH/H20 (1/1). Evaporatxon gave a white solid. The solid was dissolved

- in water, and passed through a C-8 column. Evaporatxon of water gave a

white powder (3 mg): 1H NMR (D20) 5632 (m, 1 H), 5.06 (m, 1 H), 406 (t, ] =
10.4 Hz, 1 H), 3.84 (m, 1 H), 283 (m, 1 H),24Z(m,1H),206(s,3H),200(s,3H).

Compound 80: To a solution of alcohol 76 (35 mg, 0.086 mmol)}, Boc-

glycine (30 mg, 0. 172 mmol), and catalytic amount DMAP in CH2Cl2 (1 mL)
was added DCC (35 mg, 0.172 mmol). The mixture was stirred for 30 min, and
filtered and washed with CHC13 The CHC13 solution was washed with water
(2x). Concentration gave a white solid. Purxf:catxon by flash column
chromatography (Hexane/EtOAc = 1/2) gave product (30 mg): 1H NMR
(CDCl13) 5 7.39-7.26 (m, 10 H), 6.95 (s, 1 H), 6.86 (m, 1 H), 5.77 (m, 1 H), 5.27 (m, 1
H), 4.99 (m, 1 H),418—401_(m,2H),394-384(m,2H),296(dd ]=78, 59Hz,1 |
H), 2.57 (m, 1 H), 2.02 (s, 3 H), 1.45 (s, 9 H). ' '

Example 28

Compound 81: The mixture of diester 80 (30 mg, 0.05 mmol), anisole.

(150 uL), and TFA Q1 mL) in CH2C12 (1 mL) was stirred for 3 hrs. Solvents and

reagents were evaporated The mixture was dissolved in water, and washed
with CHCI3 (3x). Water phase was evaporated to gave a white solid (15 mg):
1H NMR (CD30D) 8 6.73 (m, 1 H), 5.25-5.15 (m, 1 H), 4.35.(m, 1 H), 4.17 (m, 1
H),3.82(m,2H),293(dd, ] =17.7,5.6 Hz,1 H), 242 (m, 1 H)_', 1.97 (s, 3 H).
Compound 82: The mixture of azide 81 (15 mg, 0.05 mmol) and Pd-C
(Lindlar) (30 mg) in EtOH/H20 (4 mL, 1/1) was stirred under hydrogen for 3
hrs. The mixture was filtered through a pad of celite, and washed with hot
MeOH/H20 (1/1). Concentration gave a glass-like solid. The solid was
dissolved in water, and passed through C-8 column. Evaporation of water
gave the amino acid: 1H NMR (D20) 6 6.68 (m, 1 H), 5.28 (m, 1 H), 4.29 (m,
H), 4.08-3.79 (m, 3H),2.85(m, 1 H), 2. 41 (m, 1 H), 2.04 (s, 3 H)
Example 30 -

bis-Boc guahidinyl methy] ester 92: Treated accordihg to the procedure
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of Kim and Qian, "Tetrahedron Lett.”, 34:7677 (1993). To a solution of amine
91 (42 mg, 0.154 mmol), bis-Boc thiourea (43 mg, 0.155 mmol) and
triethylamine (72 pL) in dry DMF (310 uL) cooled to 0°C was added mercury
chloride (46 mg, 0.170 mmol) in one portion. After 30 min the reaction was
warmed to room temperature and stirred for an additional 2.5 h.. The reaction
mixture was then filtered through a celite pad, concentrated and purified by
flash column chromatography (100% ethyl acetate) to give 70 mg (89%) of 92
as a colorless foam.  1H NMR (CDCl3, 300 MHz): § 11.37 (s, 1H); 8.60 (d, 1H, ] =
78 Hz); 6.83 (t, 1H, J = 2.1 Hz); 6.63 (d, 1H, | = 8.4 Hz); 476 (d, 1H, | = 7.0 H2);
4.71 (d, 1H, | = 7.0 Hz); 4.45-4.10 (complex m, 2H); 3.76 (s, 3H); 3.39 (s, 3H); 2.84
(dd, 1H, ] = 54, 17.4 Hz); 2.45-2.30 (m, 1H); 1.92 (5, 3H); 1.49 (s, 18H).

bis-Boc guanidinyl carboxylic acid 93: To a solution of ester 92 (70 mg,
0.136 nimol) in THF (3 mL) cooled to 0°C was added aq. KOH (350 pL of a 0.476
M solution). The reaction was then warmed to room temperature and stirred

for 2 h. The reaction was then acidified to pH = 4.5 with Amberlite IR-120

(plus) acidic resin. The resin was then filtered and washed with ethanol and
H20. Concentration in vacuo gave 66 mg (97%) of carboxylic acid 93 as a
white solid. 1H NMR (CDCl3, 300 MHz): § 11.40 (br s, 1H); 8.67 (d, 1H, ] = 7.8
Hz); 6.89 (s, 1H); 6.69 (br d, 1H, [-=84‘Hz);477(d 1H,]=72Hz);470(d, 1H, [ =
7.2 Hz); 4.40-4.15 (m, 2H); 3.39 (s, 3H); 2. 84 (dd, 1H, ] = 4.8,17.1 Hz); 2.45-2.30 (m,

.1H); 1.95 (s, 3H); 1.49 (s, 9H); 1.48 (s, 9H).

Guanidine carboxylic acid TFA salt 94: To a solution of bis-Boc
guanidinyl carboxylic acid 93 (23 mg, 0.046 mmol) in CH2C12 (1 ' mL) cooled to
0°C was added neat trifluoroacetic acid (500 puL). After 30 min the reaction was
warmed to room temperature and stirred for an additional 1.25 h. Volatiles
were removed under vacuum and the residue co-evaporated with several
portions of H20 to give a pale orange solid. The residue was purified by

reverse phase C1g chroma_tbgr’aphy using H20 as an eluent. Fractions

containing the desired product were pooled and lyophilized to give 15 mg of
93 as a white powder. 1H NMR (D20, 500 MHz): 3 6.82 (t, 1H, ] = 2.0 Hz); 4.51-

4.47 (m, 1H); 3.93 (dd, 1H, ] = 9.0, 11.2 Hz); 3.87-3.80 (apparent ddd, 1H); 2.88 (m,
1H); 2.48-2.45 (complex m); 2.07 (s, 3H). 13C NMR (D20):3176.1; 1703; 17.1

1392 1295 69.4; 56.2; 50.9; 30.3; 22.2.
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Synthesis of 102: A solution of azido allyl ether 6 (24 mg, 0.082 mmol)
in ethanol (1 mL) was treated with hydrogen gas (1 atm) over Lindlar's
catalyst (30 mg) for 1.5h. The reaction mixture was filtered thro_ugh' a celite
pad and washed with hot ethanol. Concentration in vacuo -gave a pale solid
which was dissotved in THF (1.5 mL) and treated with aqueous KOH (246 uL
of a 0.50 M solution). . After stirring at ambient temperature for 2 h the
reaction was acidified to pH = 4.0 with Amberlite IR-120 (plus) acidic resin,
filtered and washed with ethanol and H20. Concentration in vacuo gave an

-orange solid which was purified by a C18 column chromatography eluting

with H20. Fractions containing the product were pooled and lyophlhzed to
give a 2 to 1 mixture of 102 and the fully saturated compound 103 as a white
powder. 1H NMR data for compound 102: 1H NMR (D20, 500 MHz): §: 7.85
(s,1H); 429 (brd, 1H, | = 9.2 Hz); 4.16 (dd, 1H,j= 11. 6, 11. 6Hz),378 372(m,
2H); 3.62 (apparent ddd, 1H); 2.95 (apparent dd, 1H); 2. 58 2. 52 (m, 1H), 211 (s,
3H); 1.58(q,2H, J=7.3 Hz); 091 (t, 3H, | = 73Hz)

Example 34

Synthesis of 115: A solution of amino acid 114 (10.7 mg, 0 038 mmol) in.
water (1.3 mL) cooled to 0°C was adjusted to pH = 9.0 with 1.0 M NaOH.
Benzyl formimidate hydrochloride (26 mg, 0.153 mmol) was then added in
one portion and the reaction stirred between 0 - 5°C for 3 h while maintaining
the pH between 8.5 - 9.0 with 1.0 M NaOH. The reaction was then
concentrated in vacuo and the residue apphed toa C18 ‘column and eluted
with water. Fractions contaxnmg the product were pooled and lyophxlxzed to
give the formamidine carboxylic acid 115 (10 mg) as a white powder H
NMR (D20, 300 MHz, mixture isomers): 8 7.83 (s, 1H); [6. 46(s) & 6.43 (s); 1 H
total]; 483 (d, 1H, ] = 7.3 H2); 4.73 (d, 1H, ] = 7.3 Hz); 4.50 - 4.35(m, 1H),410-
4.05 (m, 1H); [4.03 - 3.95 (m) & 3.80 - 3.65 (m), 1 H total]; 3.39 (s, 3H); 2.90 275
(m, 1H); 2.55 - 2.30 (m, 1H), [2.03 (s) & 2.01 (s), 3H total].

Compound 123: To a solution of alcohol 63 (5.842 g, 20.5 mmol) and
DMAP (200 mg) in pyridine (40 mL) was added tosyl chlonde 43 g 226
mmol). The mixture was stirred at room temperature for 40 hrs, and pyndme
was removed under reduced pressure. The reaction was quenched with |
water, and extracted with EtOAc (3x). The combined organic extracts were
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washed with water, brine, and dried over MgSO4. Purification by flash
column chromatography (Hexanes/EtOAc = 2/1) ghv'e the tosylate (8.04 g,
89%): 1HNMR (CDCl3) 87.84 (d, ] = 8.3 Hz, 2H), 7.33 (d, ] = 8.1 Hz, 2 H), 4.78
(m,1H),443 (m, 1 H),4.06 (m, 1H),3.79 (s, 3 H), 244(5,3H),243—1 92 (m, 4
H), 1.61-1.22 (m, 10 H).

Example 36
Compound 124: To a solution of alcohol 123 (440 mg, 1.0 mmol) in

pyridine (3 mL) was added POCI3 (100 uL, 1.1 mmol). The mixture was stirred
at room temperature for 12 hrs, and quenched with saturated NH4Cl solution.

- The water phase was extracted with ether (3x). The combined ether layers

were washed with water (2x), 2 N HCI solution (2x), brine, and dried over
MgSO4. Purification by flash column chromatography (Hexane/EtOAc = 2/1)
gave a mixture of the desired product 124 and some inpurity (350 mg, 83%,
2/1).

Example 37

Compound 1:To a solution of the known acetonide of methyl
shikimate (877 mg, 3.85 mmol, "Tetrahedron Lett.", 26:21 (1985)) in
dichloromethane (15 mL) at -10°C was added methanesulfonyl chloride (330
HL, 4.23 mmol) followed by the dropwise addition of triethylamine (640 uL,
4.62 mmol). The solution was stirred at -10°C for 1 h then at 0°C for 2 h, at
which time methanesulfonyl chloride (30 uL), triethylamine (64 pL) was

- added. After 1 h cold water was added, the organic phase was separated,

washed with water, dried (MgSO3), and evaporated. The crude product was
chromatographed on silica gel (1/1-hexane/ethyl acetate) to provide mesylate
130 (1.1 g, 93%) as an oil. Mesylate 130 (990 mg, 3.2 mmol) was dissolved in
tetrahydrofuran (5 mL) and was treated with 1M HCI (5 mL). The solution
was stirred at room temperature for 19 h, diluted with water (5 mL) and
stirred an additional 7 h. Evaporation of the organic solvent precipitated an
oily residue which was extracted into ethyl acetate. The combined organic
extracts were washed with brine, dried (MgSOy), and evaporated. Addition of
CH Cl; to the crude residue precipitated a white solid which was filtered and
washed with CHzClz to afford diol 131 (323 mg, 38%). Toa parnal suspension
of diol 131 (260 mg, 0.98 mmol) in THF (5 mL) at 0°C was added DBU (154 pL,
1.03 mmol). The solution was stirred at 0°C for 3 h and then was warmed to
room temperature stirring for 5 h. The solvent was evaporated and the crude
residue was partitioned between ethyl acetate (40 mL) and 5% citric acid (20
mL). The organic phase was washed with brine. Aqueous phases were back
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extracted with ethyl acetate (15 mL) and the combined organic extracts were
dried (MgSO.;) and ev’aporaited to afford the epoxide (1 I?ng, 70%) as a white
solid which gave an' 1H NMR spectrum consxstent w1th structure 1 prepared
by literature method. = :

. Ezamplg a& . . o S
~ Alcohol 51: To a solution of protected alcohol (PG=methoxymethyl)

(342 mg, 1.15 mmol) in CH_ZC!Z (10 mL) at 0°C was added trifluoroacetic acid (8

mL). After 5 min at 0°C, the solution was stirred 1 h'at toom temperature and
was evaporated. The crude product-was purified on silica gel (ethyl acetate) to
afford alcohol 51 (237 mg, 82%) as an oil: '1H NMR (300 MHz, CDCl3) 5 2.11 (s,
3H), 2.45 (m, 1H), 2.97 (dd, 1H, | = 3.8, 18.8), 3.66 (m, 2H), 3. 78 (s, 3H), 4.40 (brs,

* 1H), 5.22 (br s, 1H), 6.19 (br s, 1H), 6.82 (m, 1H). -

Example 39

Methy! ether 150: To a solution of alcohol 51- (46 mg, 0.18 mmol) and

methyl iodide (56 L, 0.90 mmol) in THF (0.7 mL) at 0°C was added NaH as a
60% mineral oil dispersion (8 mg, 0:20 mmol). The solution was stirred at
~ 0°C for 2.5 h, and a second portion of NaH (2mg) was added. After an -
additional 1 h at 0°C and 4 h at room temperature the solution was cooled to
0°C and 5% citric acid (0.5 mL) was added. The mixture was extracted with
ethy! acetate (4X2mL) and the combined organic extracts were dried (MgSO4),
and evaporated. Purification of the crude residue on silica gel (ethyl acetate)
gave methyl ether 150 (12 mg, 25%) as a solid: 1H NMR (300 MHz, CDCl3) §
© 2,07 (s, 3H), 2.23-2.34 (m, 1H), 2.89 (app ddd, 1H), 3.43 (s, 3H), 3.58 (m, 1H), 3.78
(s, 3H), 4.13 (m, 1H), 440 (m, 1H),5.73(d, 1H, ] = 7.6), 6.89 (m, 1H). N
Example 40 |
Amino acid 151 Toa solutzon of methyl ether 150 (12 mg, 0.45 mmol)
in THF(1 mL)/water (100 uL) was added polymer support Ph3P (75mg, 3

mmol P/g resin). The mixture was stirred at room temperature for 19 h. The

resin was filtered, washed several times with THF and the combined filtrate
and washings were evaporated to prevxde 8 mg of a crude residue. The
residue was dissolved in THF (0.5 mL), and 0.5-M KOH (132 uL)/water (250 uL)
was added. The solution was stirred at room temperature for 1.25 h and the
pH was adjusted to 3-4 with IR120 jon exchange-resin. The resin was filtered
and was stirred with 1M HCI. After filtration, the resin 'was subjected to the

same treatment with 1M HC] until the acidic washes no longer tested positive -
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for amine with ninhydrin. The combined resin washings were evaporated
and the residue was purified on C-18 reverse phase silica eluting with water to
afford after lyophilization, amino acid 151 (1.8 mg, 15%) as a white solid: '
1H NMR (300 MHz, D20) 5 2.09 (s, 3H), 2.48-2.59 (app qt. 1H), 2.94 (dd, 1H, | =
5.7, 17 4), 3.61 (m, 1H), 4.14-4.26 (m, 2H), 6.86 (br s, 1H).

Amino acid allyl ether 153: To a solution of azide 6 ( 16 mg, 0.054
mmol) in THF (0.50 mL) and H20 (35 pL) was added polystyrene supported
PPh3 (50 mg). The reaction was stirred at ambient temperature for 24 h,
filtered through a sintered glass funnel and washed with hot methanol. '
Concentration in vacuo gave the crude amino ester which was dissolved in
THEF (1.0 mL) and treated with aqueous KOH (220 puL of a 0.5 M solution).
After stirring at ambient temperature for 2 h Amberlite IR-120 (plus) acidic
resin was added until the solution attained pH = 4.5 . The resin was filtered

‘and washed with ethanol and H20. Concentration in vacuo gave a pale

orange solid which was purified by reverse phase C18 chromatography using
H20 as anveluent. Fractions containing the desired product were pooled and
lyophilized to give the amino acid as a white powder. 1H NMR (D20, 300

- MH2): § 6.51 (br t, 1H); 6.05-5.80 (m, 1H, -CH=, allyl); 5.36-5.24 (m, 2H, =CH2,

allyl); 4.35-4.25 (m, 1H); 4.25 - 4.05 (m, 2H, -CH2-, allyl); 4.02-3.95 (m, 1H); 3.81-
3.70 (m, 1H); 2.86-2.77 (apparent dd, 1H); 2.35-2.24 (complex m, 1H); 2.09 (s, 3H).
Epoxide 161: MCPBA (690 mg) was added to a solution of olefin 160
(532 mg, 1.61 mmol, prepared by Example 14, crude mesylate was filtered
through silica gel using 30% EtOAc/Hexanes prior to use) in dichloromethane
(15 mL) cooled to 0°C. The mixture was warmed to room temperature and
stirred overnight. The bulk of the solvent was removed under vacuum and
the mixture diluted with ethyl acetate. The organic layer was washed with
aqueous sodium bisulfite, saturated sodium bicarbonate, brine and dried over
MgSO4. Concentration in vacuo followed by flash column chromatography of
the r_esidue'(SO% hexanes in ethyl acetate) gave 437 mg (78%) of 161 as a pale
oil. 1H NMR (CDCl3, 300 MHz): [1:1 mixture of diastereomers] & [4.75 (dd, ] =
39,82 Hz) & 4.71 (dd, | = 3.9, 8.4 Hz), 1H total]; 4.37 (m, 1H); 4.25-4.00 (m, 2H);
3.78 (s, 3H); [3.68 (dd, ] =5.7, 11.7 Hz) & 3.51 (dd, ] = 6.6, 11.7 Hz), 1H total); [3.17
(s) & 3.16 (s), 3H total]; [2.99 (m) & 2.93 (m), 1H total]; [2.83 (¢, ] = 4.1 Hz) & 2.82

(t, ] = 4.5 Hz), 1H total]; 2.70-2.60 (m, 1H); 2.45-2.30 (m, 1H).
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Diol 162: The epoxide 161 (437 mg, 1.23 mmol) was gently reluxed for 1
h in THF (20 mL) and H20 (10 mL) containing 5 drops of 70% HCIO4. Solid

" NaHCO3 was added and the mixture concentrated in vacuo. The residue was

dissolved in EtOAc, washed with brine and driéd Concentration it vacuo
gave the crude diol 162 as a pale oil in quantltatwe yield. Used w1thout any
purification for the next reaction.

Aldehyde 163: Oxidation of diol 162 was carried out according to the
procedure of Vo-Quang and co-workers, "Synthesis”, 68 (1988). To a slurry of -
silica gel (4.3 g) in dichloromethane (30 mL) was added a solution of NalO4
(4.4 mL-of a 0.65 M aqueous solution). To this slurry was added a solution of
the crude diol 162 (520 mg) in EtOAc (5 mL) and dichloromethane (15 mL).
After 1 h the solids were filtered and washed with 20% hexanes/EtOAc.

' Concentration gave an oily residue which was dissolved in EtOAc and dried

over MgSO4. Concentration in vacio gave the aldehyde 163 as a pale oil
which was used immediately for the next reaction. 1H NMR (CDCl3, 300
MHz): 59.69 (s, 1H); 6.98 (m, 1H); 4.72 (dd, 1H, ] =3.7, 9.1 Hz);453(d, 1H, ] =
18.3 Hz); 445(d, 1H, ] = 183 Hz), 4.31 (m, 1H); 4.26-4.18 (m, 1H); 3.79 (s, 3H);
3.19 (s, 3H); 3.05(dd, 1H, | = 5 7,186 Hz), 2.20-2. 45 (m, IH)

Example 45 |
Alcohol 164: The crude aldehyde 163 was treated with NaCNBH3

“according to the procedure of Borch and co-workers, "J. Amer. Chem. Soc.”,

93:2897 (1971) to give 269 mg (65%) of the alcohol 164 after flash

- chromatography (40% hexanes in ethyl acetate). 1H NMR (CDCl3, 300 MHz): §

6.91 (m, 1H); 4.75 (dd, 1H, f = 3.9, 8.7 Hz); 4.34 (br t, 1H, ] = 4.1 Hz); 4.25-4.15 (m,
1H); 3.85-3.70 (m, 4H); 3.77 (s, 3H); 3.16 (s, 3H); 2.95 (dd 1H, ] =357, 18.6 Hz); 2.37

- {dd, lH] 71 186Hz),2.26 (brs, 1H).

Aziridine 165: The alcohol 164 (208 mg, 0.62 mmol) was acetylated in

the usual manner (AcCl, pyridine, dichloromethane, cat. DMAP) to give the
acetate (241 mg, 100%). The crude acetate (202 mg, 0. 54mmol) was treated at
room temperature with Ph3P (155 mg) in THF (12 mL) for 2 h. H20 (1.1 mL)
and triethylamine (224 pL) were then added and the solution stirred
overnight. The reaction mixture was concentrated and the residue
partitioned between ethyl acetate and saturated bicarbonate/brine. The organic
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layer was dried, concentrated in vacuo and pufified by flash chromatography
(10% MeOH in EtOAc) to give 125 mg (90%)}) of aziridine 165 as a white solid.
1H NMR (CDCl3, 300 MHz): 5 6.80 (m, 1H); 4.44 (br s, 1H); 4.23 (t, 2H, ] = 4.8
Hz); 3.82-3.65 (m, 2H); 3.74 (s, 3H); 2.85 (br d, 1H, | = 19.2 Hz); 2.65-2.40 (m, 3H);
2.09 (s, 3H); 1.25 (br s, 1H).

N-Boc aziridine 166: Boc anhydride (113 mg, 0.52 mmol) was added to a

" “solution of aziridine 165 (125 mg, 0.49 mmol), triethylamine (70 u.L), DMAP

(cat. amount) in dichloromethane (7 mL). After 1 h the reaction was
concentrated and the residue subjected to flash chromatography (40% EtOAc
in hexanes) to give 154 mg (88%) of the N Boc aziridine 166 as a pale oil. 1H
NMR (CDCl3, 300 MHz): 5 6.82 (m, 1H); 447 (br m, 1H); 423 (1, 2H, | =4.7 Hz);
3.81 (t, 2H, | = 4.7 Hz); 3.75 (s, 3H); 3.00 (br d, 1H, ] = 18.0 Hz); 290-2.85(m, 2H);
2.65-2.55 (m, IH), 2.10(s,3H); 1.44 (s, 9H).

Azido ester 167: Aziridine 166 (154 mg, 0.43 mmol), sodium azide (216
mg), and ammonium chloride (223 mg) was heated at 100°C in DMF (5 mL)
for 18 h. The cooled reaction mixture was partitioned between ethyl ether and
brine. The ether layer was washed with H20, brine and dried over Mg504.
Concentration gave a crude residue which was treated with 40% TFA in
dichloromethane at room temperature. After 2 h the reaction was
concentrated in vacuo to give a pale oil which was passed through a short
column of silica gel eluting with EtOAc. The product was then acylated in the
usual manner (AcC}, pyridine, dichloromethane, cat. DMAP) to give the azido
ester 167 as a pale yellow cil 16 mg (11% for 3 steps) after flash
chromatography (5% MeOH in chloroform). 'H NMR (CDCI3, 300 MHz): &
6.85 (m, 1H); 5.80 (br d, 1H, | = 7.8 Hz); 4.55 (m, 1H); 4.25-4.10 (m, 3H); 3.90-3.85
(m, 2H); 3.78 (s, 3H); 3.55 (m, 1H); 2.90 (dd, 1H, ] =54, 17. 0 Hz); 2.45-2.25 (m,
1H); 2.10 (s, 3H) 205 (s, 3H).

Amino acid 168: To a solution of ester 167 (16 mg, 0.047 mmol) in THF
{1 ml) cooled to 0 °C was added aq. KOH (208 u! of a 0.476 M solution). The
reaction was then warmed to room temperature and stirred for 2 h. The
reaction was then acidified to pH = 4.0 with Amberlite IR-120 (plus) acidic
resin. The resin was then filtered and washed with ethanol and H2O. -
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Concentration in vacuo gave a 14 mg (100%) of the azido carboxyhé acid as a

~white sohd The azido ac1d was dissolved in ethanol (2 mL) and treated with
' hydrogen gas (1 atm) over Lindlar's catalyst (15 mg) for 16 h according to the

procedure of Corey and co-workers, "Synthesis”; 590 (1975).. The reaction
mixture was filtered through a celite pad and washed with hot ethanol and
H20. Concentration in vaciio gave a pale orange solid which was purified by
a C18 column chromatography eluting with H20. The fractions containing
the product were pooled and lyophilzed to give 9.8 mg of 168 as a white
powder. 1H NMR (D20, 500 MHz): 5:6.53 (br s, 1H); 428 (br m, 1H); 4.08 (dd,
1H, ] = 11.0,11.0 Hz), 3. 80-3 65 (complex m, 4H); 3 44 (m, 1H); 2.84 (apparent dd,
1H); 2 46—2 39 (complex m, 1H); 2.08 (s, 3H).

Epoxy MOM ethgr 19 (PG=m'ethoxymeth‘yl): Prepared in 74% from
epoxy alcohol 1 according to the procedure of Mordini and co-workers, ']. Org.
Chem.", 59:4784 (1994). 1H NMR (CDCl3, 300 MHz): § 6.73 (m, 1H); 4.87 (s, 2H);
459 (t, 1H, ] = 2.4 Hz); 3.76 (s, 3H); 3.57 (m, 1H); 3.50-3.40 (m, 1H); 3.48 (s, 3H);
3.10(d, ] = 195 Hz), 2.45 ¢m, 1H).

~ Aziridine 170: Prepared in 77% overall from epoxide 19
(PG=methoxymethyl) according to the general .pfotocdl described in Examples.
3and 4: 1H NMR (CDCl, 300 MHz): 3 6.85 (m, 1H); 4.78 (s, 2H); 4.54 (m, 1H);
3.73 (s, 3H); 3.41 (s, 3H); 2.87 (d, 1H, | = 18.9 Hz); 2.70-2.45 (m, 3H).

W | . . . . . . : ’

Azido ester 22 (PG=methoxymethyl): The aziridine 170 (329 mg, 1.54
mmol), NaN3 (446 mg) and NH4Cl (151 mg) was heated at 65°C in DMF (20 -
mL) for 18 h. The cooled reaction mixture was partitioned between ethyl
ether and brine. The ether layer was washed with H20, brine and dried over

‘MgSO4. Concentration in vacuo gave the crude azido amine as a pale:oil

which was taken up in CH;Clz (15 mL) and treated with pyridine (4 mL) and
AcCl (150 pL). Aqueous work up followed by flash chromatography of the
residue gave 350 mg (76%) of azido ester 22 (PG=methoxymethyl) as a pale oil.
IH NMR (CDCl3, 300 MHz): 5 6.78 (s, 1H); 6.39 (br d, 1H, j=78 Hz); 4.72(d, 1H,
] =69 Hz);4.66 (d, 1H, ] = 6.9 Hz); 4.53 (brd, 1H, ] = 84Hz),400-390 (m, 1H);
3.80-3.65 (m, 1H); 3.75 (s, 3H); 3.37 (s, 3H) 2.85 (dd, 1H, J= 5. 4 17.7 Hz); 2.35-2.20
(m, 1H) 204 (s, 3H)
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Amino acid 114: The azide 22 (PG=methoxymethyl) (39 mg, 0.131
mmol) was treated with hydrogen gas at 1 atmosphere over Lindlar's catalyst
(39 mg) in ethanol for 2.5 h according to the procedure of Corey and co-
workers, "S}inthésis", 590 (1975). The reaction mixture was filtered through a
celite pad, washed with hot ethanol and concentrated to give the crude amine

33 mg (92%) as a pale foam. The amine in THF (1 mL) was treated with aq.

KOH (380 pL of a 0.476 M solution). After 1 h the reaction was acidified to pH
= 4.0 with Amberlite IR-120 (plus) acidic resin. The resin was then filtered,
washed with H20 and concentrated to give a pale solid which was purified by
a Cj3 column chromatography eluting with H20. The fractions containing
the product were pooied and lyophilzed to give 20 mg of 114 as a white
powder. 1H NMR (D20, 300 MHz): § 6.65 (s, 1H); 4.87 (d, 1H, ] = 7.5 Hz); 4.76
(d, 1H, ] = 7.5 Hz); 447 (br d, 1H, | = 8.7 Hz); 4.16 (dd, 1H, ] = 114, 11.4 Hz); 3.70-
3.55 (m, 1H); 3.43 (s, 3H); 2.95 (dd, 1H, ] = 5.7, 17.4 Hz); 2.60-2.45 (m, 1H); 2.11 (s,
3H). '
Exampie 34
- Amino acid 171: To solxd amino acid 114 (4 mg, 0.015 mmol) was added

40% TFA in CH2Clz Q1 mL cooled to 0°C prior to addition). After shmng at
room temperature for 1.5 h the reaction mixture was concentrated to give a
white foam. Co-evaporation from HyO several times followed by
lyophilization gave a white solid, 5.5 mg of 117 as the TFA salt. 1H NMR
(D20, 300 MHz): & 6.85 (m, 1H); 4.45 (m, 1H); 4.05 (dd, 1H, ] = 11.4, 11.4 Hz);

_ 3.65-3.55 (m, 1H); 3.00-2.90 (m, 1H); 2.60-2.45 (m, 1H); 2.09 (s, 3H).

Acetonide 180: To a suspension of shikimic acid (25 g, 144 mmol,

Aldrich) in methanol (300 mL) was added p-toluenesulfonic acid (274 mg,
1.44 mmol, 1 mol%) and the mixture was heated to reflux for 2h. After
adding more p-toluenesulfonic acid (1 mol%) the reaction was refluxed for
26h and was evaporated. The crude methyl ester (28.17 g) was suspended in
acetone (300 mL) and was treated with dimethoxypropane (35 mL, 288 mmol)
and was stirred at room temperature for 6h and then was evaporated. The
crude product was dissolved in ethyl acetate (400 mL) and was washed with
saturated NaHCO3 (3X125 mL) and saturated NaCl. The organic phase was
dried (MgSOy), filtered, and evaporated to afford crude acetonide 180 (~29.4 g)
which was used directly: 1H NMR (CDCl3) 5691 (t, 1H, ] = 1.1),4.74(t, 1H, ] =
4.8),4.11 (t, 1H, ] = 6.9),3.90 (m, 1H), 2.79 (dd, 1H, | = 4.5, 17.4), 2.25 (m, 2H), 1.44
(s, 3H), 1.40 (s, 3H). |
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Example 56 -

Mesylate 130: To a solunon of acetomde 180 (29.4 g 141 mmol) in
CH,Clp, (250 mL) at 0°C was added tnethylamme (295mL, 212 mmol)
followed by the addition of methanesulfonyl chloride (13.6 mL, 176 mmol)
over a period of 10 min. The reaction was stirred at 0°C for 1 h'and ice cold
water (250 mL) was added. After transfer to a separatory funnel, the organic

~ phase was washed with water, 5% citric acid (300 mL), saturated ' NaHCOj3 (300

mL) and was dried (MgSOy), filtered, and evaporated ‘The crude product was

filtered through a short plug of silica gel on a fritted glass funnel eluting with

ethyl acetate. The filt;ate was evaporated to afford mesylate 130 (39.5 g, 91%)
as a viscous oil which was used directly in the next step: 1H NMR (CDCl3) §
6.96 (m, 1H), 4.80 (m, 2H), 4.28 (dd, 1H, ] 6.6, 7. 5), 3. 79 (S, 3H), 3. 12 (s, 3H), 3.01
(dd, 1H, ] =5, 17. 7), 2 56-2.46 (m, 1H).

Example 57

Diol 131: To a solution of mesylate 130 {(35.85 g, 117 mmol) in methanol
(500 mL) was added p-toluenesulfomc acid (1.11 g, 5.85 mmol, 5 mol%) and
the solution was refluxed for 1.5 h and was evaporated The residue was
redissolved in methanol (500 mL) and was refluxed an additional 4 h. The
solvent was evaporated and the crude oil was triturated with diethyl ether
(250 mL). After completing the crystallization overnight at 0°C, the solid was
filtered and was washed with cold diethyl ether, and dried to afford diol 131

" (24.76 g) as a white solid. Bvaporatxon of the filtrate and crystalhzatxon of the

residue from methanol/diethyl ether gave an additional 1.55 g. - Obtained 26.3
g (85%) of diol 131: 'H NMR (CD30D) § 6.83 (m, 1H), 4.86 (m, 1H), 4.37 (t, 1H,
=4.2),3.87 (dd, 1H, | = 4.2, 8.4), 3.75 (s, 3H), 3.13 (s, 3H), 2.98-2.90 (m, 1H), 2.53-
243 (m, lH) : : _

Epoxy alcohol 1: A suspension of diol 131 (20.78g, 78 mmol) in
tetrahydrofuran (400 mL) at 0°C was treated with 1, 8-d1azab1cyclo[5 4.0]lundec-
7-ene (11.7 mL, 78 mmol) and was stirred at room temperature for 9 h at '
which time the reaction was complete. The reaction was evaporated and the
crude residue was dissolved in CH2Clz (200 mL) and was washed with
saturated NaCl (300 mL). The aqueous phase was extracted with CH>Cl,
{2X200 mL). The combined organic extracts were dried (MgSOy), filtered, and
evaporated. The crude product was purified on silica gel (ethyl acetate) to
afford epoxy alcohol 1 (12 g, 90%) as a white solid whose lH NMR spectrum
was consistent with that reported in the literature: McGowan, D. A;
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Berchtold, G. A., "]. Org. Chem.", 46:2381 (1981).

Methoxymethyl ether 22 (PG=methoxymethyl): To a solution of epoxy
alcohol 1 (4 g, 23.5 mmol) in CH2Cl; (100 mL) was added N, N'-
diisopropylethylamine (12.3 mL, 70.5 mmol) followed by thloromethyl
methyl ether (3.6 mL, 47 mmol, distilled from tech. grade). The solution was
refluxed for 3.5 h and the solvent was evaporated. The residue was B
partitioned between ethy1 acetate (200 mL) and water (200 mL). The aqueous
phase was extracted with ethyl acetate (100 mL). The combined organic
extracts were washed with saturated NaCl (100 mL), dried (MgSOy), filtered,
and evaporated to afford 4.9 g of a solid residue which was of suitable purity to
use directly in the next step: mp 62-65°(crude); mp 64-66°C (diethyl
ether/hexane); 1H NMR (CDCl3) 8 6.73 (m, 1H), 4.87 (s, 2H), 4.59 (m, 1H), 3.75
(s, 3H), 3.57 (m, 1H), 3.48 (m overlapping s, 4H), 3.07 (dd, 1H, ] = 1.2, 19.8), 2.47
(dq, 1H, ] = 2.7, 19.5).

Ethyl Ester Analog of Compound 22: -

To a solution of the correspondmg ethyl ester of compound 1(12.0g,
0.065 mol) in CH2C]z (277 mL) at room temperature was added '
diisopropylethyl amine (34.0 mL, 0.13 mol) followed by chloromethyl methyl
ether (10.0 mL, 0.19 mol). The reaction mixture was then gently refluxed for 2
h, cooled, concentrated in vacuo, and partitioned between EtOAc and water.
The organic layer was separated and washed successively with dil. HC],
saturated bicarb, brine and dried over MgSO4. Concentration in vacuo
followed by flash chromatography on silica gel (50% hexanes in EtOAc) gave
13.3 g (90%) of the corresponding ethyl ester of compound 22 as a colorless
liquid. YH NMR( 300 MHz, CDCl3) 8 6.73-6.71 (m, 1H); 4.87 (s, 2H); 4.61-4.57
(m, 1H); 4.21 (g, 2H, ] = 7.2 Hz); 3.60-3.55 (m, 1H); 3.50-3.45 (m, 1H); 3.48 (s, 3H);
3.12-3.05 (m, 1H); 2.52-2.42 (m, 1H); 1.29 (t, 3H, | = 7.2 Hz).

Example 60 | |
Alcohol 181: To a solution of methoxymethyl ether 22

- (PG=methoxymethyl) (4.9 g, 22.9 mmol) in 8/1-MeOH/H20 (175 mL, v/v) was

added sodium azide (7.44 g, 114.5 mmol) and ammonium chloride (2.69 g, 50.4
mmol) and the mixture was refluxed for 15 h. The reaction was diluted with
water (75 mL) to dissolve precipitated salts and the solution was concentrated
to remove methanol. The resulting aqueous phase containing a precipitated
oily residue was diluted to a volume of 200 mL with water and was extracted
with ethy! acetate (3X100 mL). The combined organic extracts were washed
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with saturated NaCl (100 mL), dried (MgSOy), filtered and evaporated. The
crude was purified on silica gel (1/1-hexane/ ethyl acetate) to afford alcohol 181
(5.09 g, 86%) as a pale yellow oil. Subsequent preparatlons of alcohol 181
provided material which was of sufficient purity to use in the next step
without further punflcanon. IH NMR (CDCl3) 3 6.86 (m, 1H), 4.79 (s, 2H),
4.31 (brt, 1H, ] = 4.2),3.90-3.75, 3.77 (m overlappmg s, 5H), 343 (s, 3H), 292 (d,
1H,]= 66),287(dd 1H, } 54, 18. 6),221-230 (m, lH) '

Meylate 184: To a s___oluti_on of alcohol 181 (6.47 g, 25.2 mmol) in CH2Cl>

(100 mL) at 0°C was added first triethyl amine (4.4 mL, 31.5 mmol) then
methanesulfonyl chloride (2.14 mL, 27.7 mmol). The reaction was stirred at
0°C for 45 min then was warmed to room tempe:a_tu:e stirring for 15 min.
The reaction was evaporated and the residue was partitioned between ethyl
acetate (200 mL) and water (100 mL). The organic phase was washed with
water (100 mL), saturated NaHCO3; (100 mL), saturated NaCl (100 mL). The
water washes were extracted with a single portzon of ethyl acetate which was
washed with the same NaHCO3/NaCl solutions. The combined organic
extracts were dried (MgSOy), filtered, and evaporated. The crude product was
of suitable purity to be used directly in the next step: 1H NMR (CDC13) 56.85
(m, 1H),4.82(d, 1H, ] = 69),473(d 1H, I 6.9),4.67 (dd, 1H, ] = 3.9, 9.0), 4.53 (br
t, 1H, ] = 4.2), 3.78 (s, 3H), 3.41 (s, 3H), 3.15 (s, 3H), 2.98 (dd 1H, ] =6.,186),2.37

“{m, 1H); 13CNMR(CDC13)81656 134.3,129.6, 96.5, 784, 69.6, 55.8,55.7,52.1,

38.2,29.1.

‘Example 62

Aziridine 170: To a solution of mesylate 184-(8.56 g, 25 mmol) in THF
(150 mL) at 0°C was added Ph3P (8.2 g, 31 mmol), i_nitial]y adding a third of the
amount while cooling and then after removing the ice bath adding the
remainder of the Ph3P over a period of 10-15 min. After complete addition of
the Ph3P the reaction was stirred at room temperature for 3 h with the
formation of a white preclpxtate To this suspension was added triethyl amine
(5.2 mL, 37.5 mmol) and water (10 mL) and the mixture was stirred at room

| temperature for 12 h. The reaction was concentrated to remove THF and the

residue was partmoned between CHCl, (200 mL) and saturated NaCl (200

- mL). The aqueous phase was extracted with several portzons of CHCl2 and '

the combined organic extracts were dried (NazSO.;) ﬁltered and evaporated to
afford a crude product which was punhed on sxhca gel (10% MeOH/ EtOAc) to
afford aziridine 170 (4.18 g, 78%) as an oil which typlcally contained trace
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amounts of triphenylphosphine oxide impurity: 1H NMR (CDCl3) § 6.81 {m,’
1H), 4.78 (s, 2H), 4.54 (m, 1H), 3.73 (s, 3H), 341 (s, 3H), 2.87 (app dd, 1H), 2.64 (br
s, 1H), 2.56-2.47 (m, 2H), NH signal was not apparent; 13C NMR (CDCl3) o
166.9, 132.5, 128.0, 95.9, 69.5, 55.2, 51.6, 31.1, 27.7, 24.1.

Example 63
Amine 182: To a solution of aziridine 170 (3.2 g, 15 mmol) in DMI-‘ (30

mL) was applied a vacuum on a rotary evaporator (40°C) for several minutes
to degas the solution. To the solution was added sodium azide (4.9 g, 75
mmol) and ammonium chloride (1.6 g, 30 mmol) and the mixture was heated
at 65-70°C for 21 h. The reaction mixture was cooled to room temperature,
diluted with ethyl acetate (~100 mL) and was filtered. The filtrate was
evaporated and the residue was partitioned between diethyl ether (100 mL)
and saturated NaCl (100 mL). The organic phase was washed again with -
saturated NaCl (100 mL), dﬁed (MgS0y), filtered, and was evaporatéd.
Additional crude product was obtained from the aqueous washings by
extraction with ethyl‘acetate and treated in the same manner as described
above. The crude product was purified on silica gel (5%MeOH/CH2Cly) to

“afford amine 182 (2.95 g} as an oil which contained a small amount of

triphenylphosphine oxide impurity from the previous step: !H NMR
(CDCl3) 3 6.82 (t, 1H, ] = 2.3), 4.81 (d, 1H, ] = 7.2), 4.77 (d, 1H, ] = 6.9), 4.09-4.04
(m, 1H), 3.76 (s, 3H), 3.47 anq 344 (m overlapping s, 4H), 2.94-2.86 (m, 2H),
2.36-2.24 (m, 1H); 13C NMR (CDCl3) § 165.9, 137.3, 128.2, 96.5, 79.3, 61.5, 55.7,
55.6,51.9,29.5. '

. Example 64

 N-Trityl aziridine 183 Amme 182 (2 59 g, 10.2 mmol) was dissolved in
5% HCl/MeOH (30 mL) and the solution was stirred for 3 h at room
temperature. Additional 5% HCl/MeOH (10 mL) was added stirring 1 h and
the solvent was evaporated to afford 2.52 g of the HCl salt as a tan solid after
high vacuum. To a suspension of the HCl salt in CH2Cl, (50 mL) at 0°C was
added triethylamine (3.55 mL, 25.5 mmol) followed by the addition of solid
trityl chloride (5.55 g, 12.8 mmol) in one portion. The mixture was stirred at

'0°C for 1 h and then was warmed to room temperature stirring for 2 h. The

reaction was cooled to 0°C, tnethylamme (3.6 mL, 25.5 mmol) was added and
methane sulfony! chloride (0.97 mL, 12.5 mmol) was added, stirring the
resulting mixture for 1 h at 0°C and for 22 h at room temperature. The

 reaction was evaporated and the residue was partitioned between diethyl
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ether (200 mL) and water (200 mL). The organic phase was washed with water
(200 mL) and the combined aqueous phases were extracted with d:ethyl ether .
(200 mL). The combined organic extracts were washed with water (100 mL),
saturated NaCl (200 mL) and were dried (Na2504) ﬁlt_ered and evaporated
The crude product was purified on silica gel (1/ 1-hexanie/ CH)Cl,) to afford
N-trityl aziridine 183 (3.84 g 86%)asa white foam: !H NMR (CDC13) 674-
7.23 (m, 16H), 4.32 (m, lH) 3. 81 (s, 3H), 3.06 (dt, 1H I 1 8 17. 1), 2 94-2 86 (m,
1H), 2.12 (m, 1H), 1. 85 {t, 1H I 5. 0)

Exampleﬁi
Compound 190: A solutton of N-tntyl aziridine 183 (100 mg, 023

mmol), cyclohexanol (2 mL) and boron trxﬂuonde etherate (42 nL, 0.35 mmol)
was heated at 70°C for 1.25 h and was evaporated The residue was dissolved

in pyridine (2 mL) and was treated with acetic anhydride (110 pL, 1.15 mmol)

and catalytlc DMAP. After stirring for 3 h at room temperature the reaction
was evaporated The residue was partmoned between ethyl acetate and 5%
citric acid. The aqueous phase was extracted with ethyl acetate and the
combmed orgaruc extracts were washed thh saturated NaHCO:,, and
saturated NaCl. The organic phase was dried (MgSO4), flltered and
evaporated. The crude product was purified on silica gel (1/ 1-hexane/ethyl
acetate) to afford compound 190 (53 mg, 69%) as a solid: mp 105-107°C (ethyl
acetate/hexane); TH NMR (CDCl3) § 6.78 (m, IH), 6.11(d, 1H, [=74),461 (m,
1H), 4.32-4.23 (m, 1H), 3.76 (s, 3H), 3.44-3.28 (m, 2H), 2.85 (dd, 1H,]=57, 17.6),
2.28-2.17 (m, 1H), 2.04 (s, 3H), 1.88-1.19 (m, 10H).

Example 66

- Compound 191: To a solution of compound 190 (49 mg, 0.15 mmol) in
THF was added triphenylphosphine (57 mg, 0.22 mmol) and water (270 pL)
and the solution was heated at 50°C for 10 h. The reaction was evaporated and
the residue was dissolved in ethyl acetate, dried (NazSOy), filtered and
evaporated. The crude product was punﬁed on silica gel (1/ 1-methanol/ethyl
acetate) to afford the amine (46 mg) as a pale yellow solid. 'l'he a solution of
the amine in THF (1.5 mL) was added 1.039N KOH sol_unon (217 uL) and
water (200 pL). The mixture was stirred at room temperature for 1 h and was
then cooled to 0°C and acidified to pH 6-6.5 with IR 120 ion exchange resin.
The resin was filtered, washed with methanol and the filtrate was evaporated.
The solid residue was dissolved in water and was passed through a column
(4X1 cm) of C-18 reverse phase silica gel eluting with water and then 2.5%
acetorutnle/ water. Product fractions were combined and evaporated and the
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residue was dissolved in water and lyophilized to afford amino acid 191 (28
mg ) as a white solid: 1H NMR (D20) 5 6.47 (br s, 1H), 4.80 (br d, 1H), 4.00 (dd,
1H, | = 8.9, 11.6), 3.59-3.50 (m, 2H), 2.87 (dd, 1H, ] = 5.5, 17.2), 2.06 (s, 3H), 1.90-
1.15 (series of m, 10H); Anal. Caled for C1sH24N2042H,0: C, 57.31; H, 8.34;

- N, 891. Found: C,57.38; H, 8.09; N, 8.77.

Example 67

bis-Boc guanidino ester 201: Treated according to the procedure of Kim
and Qian, "Tetrahedron Lett.", 34:7677 (1993). To a solution of amine 200 (529
mg, 1.97 mmol, prepared by the method of Example 109, bis-Boc thiourea (561
mg, 2.02 mmol) and Et3N (930 pL) in dry DMF (5.0 mL) cooled to 0°C was .
added HgCl> (593 mg, 2.18 mmol) in one portion. The heterogeneous reaction
mixture was stirred for 45 min at 0°C and then at room temperature for 15
min, after which the reaction was diluted with EtOAc and filtered through a
pad of celite. Concentration in vacuo followed by flash chromatography of
the residue on silica gel (10% hexanes in ethyl acetate) gave 904 mg (90%) of
201 as a paleoil. H NMR (CDCl3, 300 MHz): § 11.39 (s, 1H); 8.63 (d, 1H, ] = 7.8
Hz); 6.89 (t,1H, | = 2.4 Hz); 6.46 (d, 1H, | = 8.7 Hz); 443-4.32 (m, 1H); 4.27-4.17
(m, 1H); 4.13-4.06 (m, 1H); 3.77 (s, 3H); 3.67-3.59 (m, 1H); 2.83 (dd, 1H, ] =5.1,
17.7 Hz); 2.45-2.33 (m, 1H); 1.95 (s, 3H); 1.65-1.50 (m, 2H); 1.45 (s, 18H); 0.90 (t,
3H, ] =7.5Hz).

Carboxylic acid 202: To a solution of methyl ester 201 (904 mg, 1.77
mmol) in THF (10 mL) was added aqueous KOH (3.45 mL of a 1039N
solution). The reaction mixture was stirred at room temperature for 17 h,
cooled to 0°C and acidified to pH 4.0 with Amberlite IR-120 (H*) acidic resin.
The resin was filtered and washed with water and methanol. Concentration’
in vacuo g'ave the free acid as a pale foam which was used without further
purification in the next reaction.

Example 69 |

Guanidine carboxylic acid 203: To a solution of bis-Boc guanidnyl acid
202 (crude from previous reaction) in CH2Cl2 (40 mL) cooled to 0°C was added
neat trifluoroacetic acid (25 mL). The reaction mixture was stirred at 0°C for 1
h and then at room temperatui'e for 2 h. Concentration in vacuo gave a pale
orange solid which was purified by C18 reverse phase chromatography eluting
with water. Fractions containing the desired product were pooled and
lyophilized to give 495 mg (68%, 2 steps) of the guanidine carboxylic acid 203
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as the tnﬂuoroaceuc acid salt. 1H NMR (D20, 300 MHz): § 6.66 (s, 1H); 4.29
(bd,1H,[=9.0 Hz); 4.01 (dd IH ]=10.8,10.8 Hz), 3 87-3.79 (m, 1H); 3. 76-3 67

(m, 1H); 3.60-3.50 (m, lH), 2.83 (dd 1H,[= 51, 17 4 Hz), 2.47-2.36 (m, 1H); 2.06
(s, 3H); 1.65-1.50 (m, ZH), 090(t,3H,] = 7.2 Hz). Anal Caled for C15H2306N4¢F3:
C,43.69; H, 5.62; N, 13. 59. Found: C, 4329;H,5 90 N, 13.78.

Example 70

Formamidme carboxylrc acid 204: A solutlon of amino acxd 102 (25 mg,
0.10 mmol prepared by the method of Example 110) m water (500 p.L) at0-5°C
was adjusted to pH 8.5 with 1. 0 N NaOH. Benzyl formrmldate hydrochloride
(45 mg, 0.26 mmol) was added in one portion and the reaction mixture was
stirred for 3 h at this temperature while. maintaining the pHat85-9. 0 with
1.0 N NaOH. The reaction was then concentrated in vacuo and purified by
C18 reverse phase chromatography eluting with water Fractions contammg
the des:red product were pooled and lyophrhzed to gwe 40mg (13%) of the
formamidine. carboxylic acid 204. 'H NMR (D20, 300 MHz): § 7.85 (s, IH) 653
(bd, 1H, ] = 7.8 Hz); 4.32-4.25 (bm, 1H); 4.10-3.97 (m, 1H); 3.76-3.67 (m, 2H); 3.57-
3.49 (m, 1H); 2.86-2.81 (m, 1H); 2.55-2.40 (m, 1H); 2.04 (s, 3H); 1. 65-1.50 (m, 2H);
0.90.(t, 3H, ] = 7.4 Hz).

Amino acid 206: To a solution of amino methyl ester 205 (84 mg, 0.331

mmol, prepared by Example 107) in THF (1.0 mL) was added aqueous KOH
(481 uL ofal 039N soluuon) The reaction mixture was stirred at room
temperature for 2.5 hand acxdlfred to pH 6.5 w1th Amberlite IR-120 (H'*) acidic

- resin. The resin was ﬁltered and washed with water and methanol.
Concentration in vacuo gave the amino acid as a white solid wh:ch was
purified by C18 reverse phase chromatography eluting with water Fractions
containing the desired product were pooled and lyophilized to gwe 59 mg
(74%) of the amino acid 206. H NMR (CD30D, 300 MHz): 8 6.60 (bd, 1H,/=18
Hz); 4.01-3.95 (m, 1H); 3.71-3.60 (m, 2H); 3.50-3.42 (m, 1H); 3.05-2.85 (rn, 2H);
2.39-2.28 (m, 1H); 1.70-1.55 (m, 2H); 0.95 (t 3H ] =75 Hz).

| Example 72

Tnfluoroacetarmde 207: Toa degassed solution of amino acid 206 (59
mg, 0.246 mmol) in dry methanol (1.0 mL) under argon was added Et3N {35
uL) followed by methyl trifluoroacetate (35 uL). The reaction was stirred for
one week at room temperature and concentrated. Analysis by 1H NMR
showed that reaction was 40% complete. The crude reaction product was
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redissolved in dry mefha_nol (1.0 mL), methyl trifluoroacetate (1.0 mL) and
EtsN (0.5 mL) and stirred at room temperature for 5 days. The reaction was
then concentrated in vacuo and dissolved in 50% aqueous THF (2.0 mL),
acidified to pH 4 with Amberlite IR-120 (H*) acidic resin and filtered.
Concentration gave the crude trifluoroacetamide carboxylic acid which was
used without further purification for the next reaction.

Example 73

Amino acid 208: A solution of azide 207 (crude from previous reaction)
in THF (2.0 mL) and water (160 pL) was treated with polymer supported
triphenyl phosphine (225 mg) at room temperature. After stirring for 20 h the .
polymer was filtered and washed with methanol. Concentration in vacuo
gave a pale solid which was purified by Cyg reverse phase chromatography
eluting with water. Fractions containing the desired product were pooled and
lyophilized to give 6.5 mg (9. %) of the trifluoroacetamide amino acid 208. 1H -

* NMR (D20, 300 MHz): 5 6.59 (bs, 1H); 4.40-4.30 (m, 1H); 4.26 (t, 1H, | = 10.1 Hz);

3.80-3.66 (m, 2H); 3.56-3.47 (m, 1H); 2.96 (bdd, 1H, ] = 5.4, 17.7 Hz); 2.58-2.45 (m,
1H); 1.62 - 1.50 (m, 2H); 0.89 (t, 3H, ] = 7.5 Hz).

 Methylsulfonamide methyl ester 209: Methanesulfonyl chloride (19
ML) was added to a solution of amine 205 (58 mg, 0.23 mmol, prepared by
Example 107), EtaN (97 uL) and a catalYtic amount of DMAP (few crystals) in
CH2Cl; (1.0 mL) at 0°C. After 30 min the reaction mixture was warmed to
room temperature and stirred for an additional 1 h. Concentration in vacuo
followed by flash chromatography of the residue on silica gel (50% hexanes in
ethyl acetate) gave 61 mg (79%) of the sulfonamide 209. 1H NMR (CDCl3, 300
MHz): § 6.87 (t, 1H, ] = 2.3 Hz); 5.08 (d, 1H, ] = 7.5 Hz); 4.03-3.90 (m, 1H); 3.78 (s,
3H); 3.75-3.45 (m, 4H); 3.14 (s, 3H); 2.95 (dd, 1H, ] = 5.2, 17.3 Hz); 2.42-2.30 (m,
1H); 1.75-1.55 (m, 2H); 0.95 (t, 3H, ] = 7.5Hz). '

Example 75

Amino ester 210: A solution of azide 209 (61 mg, 0.183 mmol}) in THF
(2.0 mL) and water (118 pL) was treated with polymer supported triphenyl
phosphine (170 mg) at room temperature. After stirring for 17.5 h the
polymer was filtered and washed with methanol. Concentration in vacuo
followed by flash chromatography of the residue through a short silica gel
column (100% methanol) gave 45 mg (80%) of the amino ester 210 as a pale
foam. YH NMR (CDCl3, 300 MHz): § 6.85 (s, 1H); 3.94 (bd, 1H, ] = 7.8 Hz); 3.77
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(s, 3H); 3.74-3.60 (m, 2H); 3.55-3.45 (m, 1H); 3.25-3.15 (m, 1H); 3.11 (s, 3H); 2.94-
2.85 (m, 1H); 2.85 (bs, 2H); 2.22-2.10 (m, 1H); 1.70-1.56 (m, 2H); 0.94 (t, 3H, | = 7.5

Amino acid 211: A solution of methyl ester 210 (21 mg, 0.069 mmol) in
THF (200 pL) was treated with aqueous KOH (135 pL of a 1.039 N solution).
The reaction mixture was stirred at room temperature for 40 min and
neutralized to pH 7.0 w1th Amberlite IR-120 (H*) aCldlC resin. The resin was
filtered and washed with water and methanol. Concentratnon in vacuo gave
the amino acid as a pale solid which was purified by Cls reverse phase
chromatography elutmg with water. Fractions contammg the desired product
were pooled and lyophxhzed to nge 3.5mg (17%) of the amino acid 211.
lI-INMR(DzO 300 MHz): 5 6.60 (d, 1H, | = 1.8 Hz); 4.30-4.20 (m, 1H); 3.84-3.75
(m, 1H); 3.68-3.58 (m, 1H); 3.60-3.40 (m, 2H); 3.20 (s, 3H); 2 96-2.88 (m, 1H); 2.55-
245(m, 1H), 172-1 59 (m, 2H); 0.93 (t, 3H, I 74Hz)

Bis-Boc guanidino ester 212: Treated according to the procedure of Kim
and Qlan, "Tetrahedron Lett.” 34:7677 (1993). To a solution of amine 210 (31
mg, 0.101 mmol), bis-Boc thlom'ea (28.5 mg, 0. 103 mmol) and Et3N (47 uL) in
dry DMF (203 pL) cooled to 0°C was added HgClz (30 mg, 0.11 mmol) in one
portion. The heterogeneous reaction mixture was stirred for 30 ‘min at 0°C
and then at room temperature for 30 min, after which the reaction was
diluted with EtOAc and filtered through a pad of celite. Concentration in
vacuo followed by flash chromatography of the residue on silica gel (40%
hexanes in ethyl acetate) gave 49 mg (89%) of 212 as a pale oil. 1H NMR

(CDCls, 300 MHz): 5 11.47 (s, 1H); 8.66 (d, 1H, | = 8.4 Hz); 6. 87 (s, 1H); 6.01 (bs,

1H); 4.50-4.35 (m, 1H); 4.04 (bd, 1H, ] = 8.4 Hz); 3.76 (5, 3H); 3.70-3.60 (m, 1H);
3.53-345 (m, 2H); 3.02 (s, 3H); 2.85 (dd, 1H, | = 5.3, 17.3 Hz); 242-2.30 (m, 1H);

-1.66-1.55 (m, 2H); 1.49 (s, 9H); 1.48 (s, 9H); 0.93 (t, 3H, | = 7.3 Hz).

Carboxylic acid 213: To a solution of methyl ester 212 (49 mg, 0.090

mmol) in THF (1.0 mL) was added aqueous KOH (260 uL of a 1.039 N |
solution). The reaction mixture was stirred at room temperature for 16 h,
cooled to 0°C and acidified to pH 4.0 with Amberlite IR-120.(H*) acidic resin.

‘The resin was filtered and washed with water and methanol. Concentration

in vacuo gave the free acid as a pale foam which was used without further
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purification in the next reaction.

Guanidine carboxylic acid 214: To a solution of bis-Boc guanidny] acid
213 (crude from previous reaction) in CH2Clz (2.0 mL) cooled to 0°C was added
neat trifluoroacetic acid (2.0 mL). The reaction mixture was stirred at
0°C for 1 h and then at room temperature for 1 h. Concentration in vacuo
gave a pale orange solid which was punﬁed by C18 reverse phase
chromatography eluting with water. Frachons containing the desired product
were pooled and lyophilized to give 10 mg (25%, 2 steps) of the guanidine
carboxylic acid 214. 1TH NMR (D20, 300 MHz): § 6.60 (bs, 1H); 4.22 (bd, 1H, | =
9.0 Hz); 3.82-3.66 (m, 2H); 3.65-3.54 (m, 1H); 3.43 (bt, 1H, | = 9.9 Hz); 3.15 (s, 3H);
2.82(dd, 1H, ] = 5.0, 17.5 Hz); 2.48-2.30 (m, 1H); 1.71-1.58 (m, 2H); 0.93 (t,3H, ] =
7.3 Hz).

Propionamide methyl ester 215: Propiony! chloride (96 pL, 1.1 mmol)
was added to a solution of amine 205 (178 mg, 0.70 mmol, prepared by
Example 107) and pyridine (1.5 mL) in CH>Cl3 (2.0 mL) cooled to 0°C. After 30
min at 0°C the reaction was concentrated and partitioned between ethyl
acetate and brine. The organic layer was separated and washed sequentially
with saturated sodium bicarbonate, brine and dried over MgSOj. |
Concentration in vacuo followed by flash chromatography of the residue on

silica gel (40% hexanes in ethy! acetate) gave 186 mg (86%) of the
~ propionamide methyl ester 215 as a pale yeliow solid. 'H NMR (CDCl3, 300

MHz): § 6.86 (t, 1H, ] = 2.3 Hz); 5.72 (bd, 1H, ] = 7.8 Hz); 4.524.49 (m, 1H); 4.25-
4.15 (m, 1H); 3.77 (s, 3H); 3.65-3.37 (complex m, 3H); 2.87 (dd, 1H, | =5.7,17.7
Hz); 2.28 (g, 2H, ] = 7.5 Hz); 2.25-2.20 (m, 1H); 1.65-1.50 (m, 2H); 1.19 (¢, 3H, ] =
75Hz);092(t, 3H,]=75Hz).

Amino methyl ester 216: A solution of azide 215 (186 mg, 0.60 mmol)

in THF (5.0 mL) and water (400 gL) was treated with polymer supported
triphenyl phosphine (560 mg) at room temperature. After stirring for 21 h the

| ~polymer was filtered and washed with methanol. Coﬁc_entr_:ation in vacuo

gave the crude amino ester 216 which was used without any further

purification for the next step.

Example 82

Amino acid 217: A solution of methy] ester 216 {crude from previous '
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reaction) in THF (500 uL) was treated with aqueous KOH (866 uL of a 1.039 N
solution). The reaction mixture was stirred at room iemperature for 3 h and
neutralized to pH 7.0 with Amberlite IR-120 (H*) acidic resin. The resin was
filtered and washed with water and methanol. Concentrahon in vacuo gave
the amino acid as a pale solid which was punﬁed by C18 reverse phase
chromatography eluting with water. Fractlons 'containing the desired product
were pooled and lyophilized to give 49 mg (31% 2 steps) of the amino acid 217.
1H NMR (D0, 300 MHz): 5 6.54 (s, 1H); 4.25(bd, 1H, | = 87Hz),4 13(dd, 1H, | =
9.0, 11.3 Hz); 3.74-3.60 (m, 1H); 3.61-3.40 (m, 2H); 2.85 (dd, 1H, ] = 5.9, 17.1 Hz);
2.55-2.40 (m, 1H); 2.35(q,2H, ] =75 Hz), 1 65-1 45 (m, 2H); 1.13(t, 3H, =75
Hz); 0.88 (t, 3H, ] = 7.5 Hz). '

Example 83

(mono methyl) bis-Boc guanidino ester 218: To a solution of amine _260
(51 mg, 0.19 mmol) and mono methy! bis-Boc thiourea (36 mg, 0.19 mmol) in
dry DMF (1.0 mL) , was added 1-(3-D:methylammopropyl)—3-
_ethylcarbodmmde hydrochloride (38 mg) and Et3N (56 uL) at room
temperature. After 1.5 h at room temperature HgClz (~75 mg, excess) was
added in one portion. The heterogeneous reaction mixture was stirred for 45
min, diluted with ethyl acetate and filtered through a pad of celite. The
filtrate was dxluted with additional ethyl acetate and washed with dilute HC],
saturated sodium bncarbona_:te brine and dried over MgS0;. Concentration in
vacuo followed by flash chromatography of the residue on silica gel (10%
methanol in ethyl acetate) gave 13 mg (16%) of the (mono methyl) bis-Boc
guanidino ester 218 as a colorless foam. 'H NMR (CDCls, 300 MH2): § 6.84 (s,
1H); 6.20 (bd, 1H, ] = 5.1 Hz); 545 (bs, 1H); 4. 25—4 40 (bm, 1H); 4.20-4. 05 (bm, 2H); -
3.76 (s, 3H); 3.60-3.50 (m, 1H); 3.43-3.30 (m, IH), 290 (dd, 1H, | = 5.4, 17.7 Hz);
2.77 (d, 3H, ] = 4.8 Hz); 2.35-2.25 (m, 1H); 1.96 (s, 3H); 1.60-1.50 (m, 2H); 1.47 (s,
9H); 091 (t,3H, ] = 7.2 Hz).

Example 84

(mono methyl) bis-Boc guanidino acid_ 219: To a solution of methyl
ester 218 (13 mg, 0.031 mmol) in THF (500 uL) was added aqueous KOH (60 pL
of a 1.039 N solution). The reaction mixture was stirred at room temperature .
for 1 h and then gently refluxed for 1 h. The reaction was cooled to 0°C and
acidified to pH 6.0 with Amberlite IR-120 (H*) acidic resin. The resin was
filtered and washed with water and methanol. Concentration in vacuo gave
the free acid 219 which was used without further purification in the next
reaction.
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Example 85

~ (mono methyl) guanidino amino acid 220: To a solution of (mono

* methyl) bis-Boc guanidnyl acid 219 (crude from previous reaction) in CHClz

(1.0 mL) cooled to 0°C was added neat trifluoroacetic acid (1.0 mL). The
reaction mixture was stirred at 0°C for 1 h and then at room temperature for 1
h. Concentration in vacuo gave a pale solid which was purified by Cis
reverse phase chromatography el_ﬁting with water. Fractions containing the
desired product were pooled and lyophilized to give 4.4 mg (33%, 2 steps) of
the guanidine carboxylic acid 220. H NMR (D20, 300 MHz): § 6.52 (bs, 1H);
4.27 (bd, 1H, ] = 8.4 Hz); 4.01 (dd,_ 1H, ] = 9.2, 10.3 Hz); 3.86-3.75 (m, 1H); 3.75-3.67
(m, 1H); 3.60-3.49 (m, 1H); 2.85 (s, 3H); 2.80 (dd, 1H, ] = 5.1, 17.7 Hz); 2.47-2.37
(m, 1H); 2.04 (s, 3H); 1.64-1.50 (m, 2H); 0.90 (¢, 3H, ] = 7.2 Hz).

Example 86
{R)-methyl propyl ester 221: BF3*Et20 (63 L, 0.51 mmol) was added to

a solution of N-trityl aziridine 183 (150 mg, 0.341 mmol) in (R)-(-)-2-butanol
(1.2 mL) under argon with stirring at room temperature. The pale solution
was heated at 70 °C for 2 h and then concentrated in vacuo to give a brown
residue which was dissolved in dry pyridine (2.0 mL) and treated with acetic
anhydride (225 uL) and a catalytic amount of DMAP (few crystals) at 0°C. The
reaction was allowed to warm to room temperature and stirred for 2 h,
concentrated in vacuo and partitioned between ethyl acetate and brine. The
organic layer was separated and washed sequentially with dilute HCl,
saturated sodium bicarbonate, brine and dried over MgS0y4. Concentration in
vacuo followed by flash chromatography of the residue on silica gel (50%
hexanes in ethyl acetate) gave 75 mg (72%) of the (R)-methy! propy! ester 221
as a pale solid. 1H NMR (CDCl3, 300 MHz): §6.79 (t, 1H, ] = 22 Hz); 6.14 (d, 1H,
J=7.3 Hz); 4.55 (bd, 1H, | = 8.7 Hz); 4.33-4.23 (m, 1H); 3.77 (s, 3H); 3.56-3.45 (m,
1H); 3.40-3.27 (m, 1H); 2.85 (dd, 1H, | = 5.5, 17.5 Hz); 2.30-2.15 (m, 1H); 2.04 (s,
3H); 1.5901.40 (m, 2H); 1.10 (d, 3H, ] = 6.0 Hz); 0.91 (t, 3H, ] = 7.4 Hz).
Example 87 |

(R)-methyl propyl amino ester 222: Ph3P (95 mg, 0.36 mmol) was added
in one portion to a solution of azide 221 (75 mg, 0.24 mmol) and water (432
pL) in THF (3.0 mL). The pale yellow solution was then heated at 50°C for 10
h, cooled and concentrated in vacuo to give a pale solid. Purification by flash
chromatography on silica gel (50% methanol in ethyl acetate) gave 66 mg

- (97%) of the amino ester 222 as a pale solid.
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Example 88 -
Amino acid 223: A sotution of methyl ester 222 (34 mg, 0.12 mmol) in .

'THEF (1.0 mL) was treated with aqueous KOH (175 uL. ofal039 N solutxon)
The reaction mixture was snrred at room temperature for, 3 h and acidified to
pH 6.0 with Amberlite IR-120 (H+) acidic resin. The resin was filtered and
washed with water and methanol. Concentration in vacuo gave the amino
acid as a pale solid which was purified by C13 reverse phase chromatography
eluting with water. Fractions containing the desired product were pooled and
lyophilized to give 11.5 mg (36%) of the amino acid 223. 1H NMR (D20, 300
MHz): 5 6.52 (bs, 1H); 4.28 (bd, 1H, | = 8.7 Hz); 4. 04 (dd, 1H, ] = 8.8, 11.5 Hz); 3.74-
3.65 (m, 1H); 3.50-3.60 (m, 1H); 2.90 (dd, 1H, J = 5.5, 17.2 Hz); 2.50-2.40 (m, 1HO;
2.10 (s, 3H); 1.60-1 45 (m, 2H); 1.14 (d, 3H, ] = 6.2 H2); 0.91 (t, 3H, ] = 7.4 Hz).

Example 89

bis-Boc guanidino ester 224: Treated according to the procedure of Kim
and Qian, "Tetrahedron Lett.”, 34:7677 (1993) To a solution of amine 222 (32
mg, 0.113 mmol), bis-Boc thnourea (32 mg, 0. 115 mmol) and Et3N (53 uL) in -
dry DMF (350 uL) cooled to 0°C was added HgClz (34 mg, O. 125mmol) in one
portion. The heterogeneous reaction mixture was stirred for 45 ‘min at 0°C
and then at room temperature for 1 h, after which the reaction was diluted
with EtOAc and filtered through a pad of celite. Concentratlon in vacuo
followed by flash chromatography of the residue on silica gel (20% hexanes in
ethyl acetate) gave 57 mg (96%) of 224 as a colorless foam. H NMR (CDC13,
300 MHz): §11.40 (s, 1H); 865(d, 1H, | = 78Hz),682(s, 1H); 6.36(d, 1H, ] =8.7
Hz); 4.46-4.34 (m, 1H); 4.20-4.10 (m, 1H); 4.10-3.95 (m, 1H); 3.76 (s, 3H); 2.79 (dd,
1H, | = 5.4, 17.7 Hz); 2.47-2.35 (m, 1H); 1.93 (s, 3H); 1.60-1.45 (m, 2H); 1.49 (s,
18H); 1.13(d, 3H, ] = 6.0 Hz); 0.91 (t, 3H, | = 7.5 Hz).

E:sa,mple.m
Carboxylic acid 225: To a solutlon of methy] ester 224 (57 mg, 0 11

mmol) in THF (1.5 mL) was added aqueous KOH (212 uL of a 1.039 N
SOlU.thII) The reaction mixture was stirred at room temperature for 16 h,
cooled to 0°C and acidified to pH 4.0 with Amberlite IR-120 (H*) acidic resin.
The resin was filtered and washed with water and methanol. Concentration
in vacuo gave the free acid as a pale foam whlch was used without further
purification in the next reaction.

Exampie 91

Guanidine carboxylic acid 226: To a solution of bis-Boc guanidnyl acid
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225 (crude from prevxo "reactxon) in CH2Cl2 (4.0 mL) cooled to 0°C was
added neat trifluoroacetic acid (4.0 mL). The reaction mixture was stirred at
0°C for 1 h and then at room temperature for 2 h. Concentration in vacuo
gave a pale orange solid which was purified by Cyg reverse phase
chromatography eluting with water. Fractions containing the desired product

. were pooled and lyophilized to give 18.4 mg (40%, 2 steps) of the guanidine

carboxylic acid 226. H NMR (D20, 300 MHz): 8 6.47 (s, 1H); 4.28 (bd, 1H,] =84
Hz); 3.93-3.74 (m, 2H); 3.72-3.63 (m, 1H); 2.78 (dd, 1H, [ = 4.8, 17.4 Hz); 2.43-2.32

(m, 1H); 1.58-1.45 (m, 2H); 1.13 (d, 3H, ] = 6.0 Hz); 0.90 (1, 3H, ] = 7.4 Hz).
Example 92

(Diethyl) methy] ether ester 227: BF3¢Et>0 (6.27 mL, 51 mmol) was
added to a solution of N-trityl azmdme 183 (15 g, 34 mmol) in 3-pentanol (230
mL) under argon with stirring at room temperature. The pale solution was
heated at 70-75°C for 1.75 h and then concentrated in vacuo to give a brown
residue which was dissolved in dry pyridine (2.0 mL) and treated with acetic
anhydride (16 mL, 170 mmol) and a catalytic amount of DMAP 200 mg. The
reaction was stirred at room temperature for 18 h, concentrated in vacuo and
partitioned between ethyl acetate and 1M HCl. The organic layer was
separated and washed sequentially with saturated sodium bicarbonate, brine
and dried over MgSO4. Concentration in vacuo followed by flash
chromatography of the residue on silica gel (50% hexanes in ethyl acetate)
gave 7.66 g of the (Diethyl) methyl ether ester which was recrystallized from
ethylacetate/hexane to afford 227 (7.25 g, 66%) as colorless needles: TH NMR
(CDCls, 300 MHz): §6.79 (t, 1H, | = 2.1 Hz); 592 (d, 1H, ] = 7.5 Hz); 4.58 (bd, 1H, ]
= 8.7 Hz); 4.35-4.25 (m, 1H); 3.77 (s, 3H); 3.36-3.25 (m, 2H); 2.85 (d4, 1H, ] = 5.7,
17.4 Hz); 2.29-2.18 (m, 1H); 2.04 (s, 3H); 1.60-1.45 (m, 4H); 0.91 (t, 3H, ] = 3.7 Hz);

0.90 (t, 3H, ] = 7.3 Hz).
Example 93

{Diethyl) methyl ether amino ester 228: PhsP (1.21 g, 4.6 mmol) was
added in one portion to a solution of azide 227 (1 g, 3.1 mmol) and water (5.6
mL) in THF (30 mL). The pale yellow solution was then heated at 50°C for 10
h, cooled and concentrated in vacuo . The aqueous oily residue was
partitioned between EtOAc and saturated NaCl. The organic phase was dried
(MgSOy), filtered, and evaporated. Purification by flash chromatography on
silica gel (50% methanol in ethyl acetate) gave 830 mg (90%) of the amino
ester 228 as a pale white solid. H NMR (CDC13, 300 MHz): §6.78 (t, 1H, ] = 2.1
Hz); 5.68 (bd, 1H, | = 7.8 Hz); 4.21-4.18 (m, 1H); 3. 75 (s, 3H); 3.54-3.45 (m, 1H);
3.37-3.15 (m, 2H); 2.74 (dd, 1H, ] =5.1,17.7 Hz); 2.20-2.07 (m, 1H); 2.03 (s, 3H);
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1.69 (bs, 2H, NHz), 1 57-144 (m,4H),090 (. 3H ] 75Hz),089(t,3H J=75
Hz).
E le94

' Amino acid 229; A solution of methyl ester 228 (830 mg, 2.8 mmol) in
THF (15 mL) was treated with aqueous KOH (4 mL of a 1.039 N solution). The
reaction mixture was stirred at room temperature for 40 min and acidified to
pH 5.5-6.0 with Dowex 50WX8 acidic resin. The resin was filtered and washed
with water and methanol. Concentratron in vacuo gave the amino acid as a
pale solid which was. punﬁed by C1g reverse phase’ chromatography eluting
with water and then with 5% CH3CN/ water. Frachons containing the desired
product were pooled and’ lyophrhzed to give 600 mg (75%) of the amino acid
229. 1HNMR(D:O 300MHz) 86.50 (t, 1H,] 21 Hz),430-426(m, 1H); 4.03
(dd, 1H, ] = 9.0, 11. 7 Hz); 3.58-348 (m, 2H); 2.88 (dd 1H, ] = 5.4, 16.8 Hz); 2.53-

2.41 (m, 1H); 1.62-1.40 (m, 4H); 0.90 (t, 3H, J=75 H__z), 0.85(t, 3H, ] = 7.5 Hz).

" t-amy] ether ester 230:- BF3Et,0 (43 pL, 0.35 mmol) was added to a

- solution of- N-trityl aziridine 183 (104 mg, 0.24 mmol) in t-amyl alcohol (2.5

mL) under argon with strrrmg at room temperature. The pale solution was
heated at 75°C for 3 h and then concentrated in. vacuo to give a brown residue
which was dissolved in dry pyridine (2.0 mL) and treated with acetic -
anhydride (250 uL) and a catalytic amount of DMAP (few crystals). The = -

‘reaction was stirred at room temperature'for 1.5 h, concentrated in vacuo and

~ partitioned between ethyl acetate and brine. The' organic layer was separated

25

30

35

and washed sequentrally with dilute HCI, saturated sodium bicarbonate, brine

" and dried over MgSO4. Concentration in vacuo followed by flash

chromatography of the residue on silica gel (50% hexanes in ethyl acetate)
gave 27 mg (35%) of the f-amyl ether ester 230 as a pale orange oil. 1H NMR
(CDCl3, 300 MHz): § 6.72 (t, 1H, ] = 2.1 Hz); 5.83 (d, 1H, | = 7.2 Hz); 4.71 (bd, 1H, ]
= 8.1 Hz); 4.45-4.35 (m, 1H); 3. 75 (s, 3H); 3.27-3. 17 (m, 1H); 2.84 (dd, 1H, | =57,
17.4 Hz); 2.27-2.15 (m, 1H); 2.05 (s, 3H); 1.57-1.47 (m, 2H), 1.19 (s, 3H); 1.15 (s,
3H); 0.90 (t, 3H, ] = 7.5 Hz). '

- t-amyl ether amino ester 231: Ph3P (35 mg,.0.133 mmol) was added in
one portion to a solution of azzde 230 (27 mg, 0.083 mmol) and water (160 uL)
in THF (1.5 mL). The pale orange solution was then heated at 50°C for 10 h,
cooled and concentrated in vacuo to give a pale solid. Purification by flash
chromatography on silica gel (50% methanol in ethyl acetate) gave 20 mg
(82%) of the amino ester 231 as a pale oil.
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Amino acid 232: A solution of methyl ester 231 ( 20 mg, 0.068 mmol) in

THF (1.0 mL) was treated with aqueous KOH (131 pL of a 1.039 N solution).
The reaction mixture was stirred at room temperature for 2.5 h and acidified
to pH 5.0 with Amberlite IR-120 (FH*) acidic resin. The resin was filtered and

. washed with water and methanol. Concentration in vacuo gave the amino

acid as a pale solid which was purified by Cis reverse phase chromatography
eluting with water. Fractions containing the desired product were pooled and
lyophilized to give 8.6 mg (45%) of the amino acid 232. 'H NMR (D20, 300
MHz): 8 6.47 (bs, 1H); 442 (bd, 1H, ] = 8.1 Hz); 3.97 (dd, 1H, | = 8.4, 11.4 Hz); 3.65-
3.54 (m, 1H); 2.88 (dd, 1H, J = 5.5, 17.3 Hz); 2.51-2.39 (m, 1H); 2.08 (s, 3H); 1.61-
1.46 (m, 2H); 1.23 (s, 3H); 1.18 (s, 3H), 0.86 (t, 3H, | = 7.5 Hz).

n-Propyl thio ether ester 233: BF3*Et;0 (130 puL, 1.06 mmol) was added
to a solution of N-trityl aziridine 183 (300mg, 0.68 mmol) in 1-propanethiol
(8.0 mL) under argon with stirring at room temperature. The pale solution
was then heated at 65°C for 45 min, concentrated and partitioned between
ethyl acetate and brine.  The organic layer was separated and washed with
saturated sodium bicarbonate, brine and dried over MgSO4. Concentration in
vacuo followed by flash chromatography of the residue on silica gel (30%
hexanes in ethyl acetate) gave 134 mg (73%) of the n-propyl thio ether ester
233 as a pale oil. H NMR (CDCl3, 300 MHz): 8 6.87 (t, 1H, | = 24 Hz); 3.77 (s,
3H); 3.48-3.38 (m, 1H); 3.22-3.18 (m, 1H), 2.93 (dd, 1H, ] =54, 17.4 Hz); 2.80 (1,
1H, | =9.9 Hz); 2.51 (t, 2H, | = 7.2 Hz); 2.32-2.20 (m, 1H); 1.96 (bs, 2H, -NH)j), 1.69-
1.56 (m, 2H); 1.00 (t, 3H, ] = 7.2 H=z). '

Example 99

n-Propyl thio ether azido ester 234: To a solution of amine 233 (134 mg,
0.50 mmol) in pyridine (1.5 mL) cooled to 0°C was added neat acetyl chloride
(60 uL, 0.84 mmol). After stirring for 1 h the reaction mixture was warmed to
room temperature and stirred for an additional 15 min. The reaction was
concentrated and partitioned between ethyl acetate and brine and washed
sequentially with dilute HCI, water, saturated sodium bicarbonate, brine and
dried over MgS0;. Concentration in vacuo followed by flash chromatography
of the residue on silica gel (30% hexanes in ethyl acetate) gave 162 mg (100%)

" of the n-Propyl thio ether azido ester 234 as a pale yellow solid. 1H NMR

(CDCl3, 300 MHz): 5 6.90 (t, 1H, ] =2.7 Hz); 5.87 (bd, 1H, | = 7.8 Hz); 4.07-3.98 (m,
1H); 3.77 (s, 3H); 3.65-3.55 (m, 1H); 2.95-2.85 (m, 1H); 2.60-2.45 (m, 2H}; 2.30-2.18
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(m, 1H); 2.08 (s, 3H); 1.65-1.53 (m, 2H); 0.98 (t, 3H, ] = 7.2 Hz).

n-Propyl thio ether amino ester 235: The azide 234 (130 mg, 0.416
mmol) in ethyl acetate (10 mL) was hydrogenated (1 atmosphere) over
Lindlar's catalyst (150 mg) for 18 h at room temperature. The catalyst was-
then filtered through a celite pad and washed with hot ethyl acetate and
methanol. Concentration in vacuo followed by flash chromatography of the
orange residue gave 62 mg (53%) of the n-propyl thio ether amino ester 235.
TH NMR (CDCls, 300 MHz): 5 6.88 (¢, 1H, | = 2.7 Hz); 5.67 (bd, 1H, | = 8.7 Hz);
3.76 (s, 3H); 3.75-3.65 {m, 1H); 3.45-3.35 (bm, 1H); 3.05-2.95 (m, 1H); 2.87-2.78 (m,
1H); 2.56-2.40 (m, 2H); 2.18-2.05 (m, 1H); 2.09 (s, 3H); 1.65-1.50 (m, 2H); 1.53 (bs,
2H, -NH3); 0.98 (t, 3H, ] = 7.2 Hz).

Compound 240: A suspension of Quinic acid (103 g), 2,2- :
dimethoxypropane (200 mL) and toluenesulfonic acid (850 ‘mg) in acetone (700
mL) was stirred at room temperature for 4 days. Solvents and excess reagents
were removed under reduced pressure. Purification'by flash column
chromatography (Hexanes/EtOAc = 2/1-1.5/1) gave lacfone 240(84 g, 73%):
1H NMR (CDCl3) 8 4.72 (dd, ] = 24, 6.1 Hz, 1 H), 4.50 (m, 1 H), 431 (m, 1 H),
2.67 (m, 2 H); 2.4-2.2 (m, 3 H), 1.52 (s, 3 H), 1.33 (s, 3 H).. Performing the .
reaction at reflux temperatures for 4 h afforded lactone 240 in 71% yield after
‘aqueous WOrk-up (ethy] acetate/water partition) and recrystallization of the
crude product from ethyl acetate/hexane.

Example 102

Compound 241: To a solution of lactone 240 (43.5 g, 203 mmol) in
- methanol (1200 mL) was added sodium methoxide (4.37 M, 46.5 ml, 203

mmol) in one portion. The mixture was stirred at room temperature for 3
hrs, and quenched with acetic acid (11.62 mL). Methanol was removed under
reduced pressure. The mixture was diluted with water, and. extracted with
EtOAc (3x). The combined organic phase was washed with water (1x) and
brine (1x), and dried over MgSOy. Purification by flash column
chromtography (Hexanes/EtOAc = 1/1 to 1/4) gave diol (43.4g, 87%): 1H
NMR (CDCl3) § 4.48 (m, 1 H), 4.13 (m, 1 H),3.99 (t, ]= 64Hz 1 H), 3.82(s,3 H),
334(s,1H),226 (d,J= 38Hz,2H) 2.08(m,1H) 191 (m, 1 H) 154(5,3H)
1.38 (s, 3 H). Altematlvely, treatment of lactone 240 with ca_tal_ytlc sodium
ethoxide (1 mol%) in ethanol gave the corresponding ethyl ester in 67% after
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crystallization of the crude product from ethyl acetate/hexane. The residue
obtained from the mother liquor (consisting of starting material and product)
was subjected again to the same reaction conditions, affording additional
product after recrystallization. Overall yield was 83%.

Example 103

Compound 242: To a solution of diol 241 (29.8 g, 121 mmol) and 4-
(N.N-dimethylamino)pyridine (500 mg) in pyridine (230 mL) was added tosy!
chloride (27.7 g, 145 mmol). - The mixture was stirred at room temperature for
3 days, and pyridine was removed under reduced pressure. The mixture was
diluted with water, and extracted with EtOAc (3x). The combined organic
phase was washed with water (2x) and brine (1x), and dried over MgSOj.
Concentration and purification by flash column chromatography '
(Hexanes/EtOAc = 2/1-1/1) gave tosylate 242 (44.6 g, 92%): 1H NMR (CDCl3) &

7.84(d,J=84Hz,2H),733(d,] =81Hz2H), 476 (m, 1 H), 442 (m, 1 H), 4.05

(dd,} =55, 7.5 Hz, 1 H), 3.80 (s, 3 H), 2.44 (5, 3 H), 2.35 (m, 1 H), 2.24 (m, 2 H),
1.96 (m, 1 H), 1.26 (s, 3 H), 1.13 (s, 3 H). The corresponding ethyl ester of
compound 241 was treated with methanesulfonyl chloride and triethylamine
in CH;Cl; at 0°C to afford the mesylate derivative in quantitative yield after
aqueous work-up. The mesylate was used directly without any further
purification.
Example 104 _
Compound 243: To a solution of tosylate 242 (44.6 g, 111.5 mmol) in
CHxCl> (450 mL) at -78°C was added pyridine (89 mL), followed by slow
addition of SO2Cl; (26.7 mL, 335 mmol). The mixture was stirred at -78°C for
5 hrs, and methanol (45 mL) was added dropwise. The mixture was warmed
to room temperature and stirred for 12 hrs. Ethyl ether was added, and the
mixture was washed with water (3x) and brine (1x), and dried over MgSO,.
Concentration gave the intermediate as a oil (44.8 g). To a solution of the
intermediate (44.8 g, 111.5 mmol) in MeOH (500 mL) was added TsOH (1.06 g,
5.6 mmol). The mixture 'was-reﬂu:éed_ for 4 hrs. The reaction mixture was
cooled to room temperature, and methanol was removed under reduced
pressure. Fresh methanol (500 mL) was added, and the whole mixture was
refluxed for another 4 hrs. The reaction mixture was cooled to room
temperature, and methanol was removed under reduced pressure.
Purification by flash column chromatography (Hexanes/EtOAc = 3/1-1/3)
gave a mixture of the two isomers (26.8 g). Recrystalization from
EtOAc/Hexanes afforded the pure desired product 243 (20.5 g, 54%): 1H NMR
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(CDCl3) §7.82(d,] =83 Hz, 2 H), 737 (d, ] = 8.3 Hz, 2 H), 6.84 (m, 1 H), 4.82 (dd,
'}=58,74Hz, 1H),450 (m, 1 H),390 (dd, ] = 44, 82 Hz, 1 H), 3.74 (s, 3 H), 2.79
(dd,] =55,18.2Hz, 1 H), 2.42(dd, J=6.6,182Hz, 1 H). The corresponding
mesylate-ethyl ester derivative of compound 242 was treated in the same
manner as described. Removal of the acetonide protecting group was'
accomplished with acetic acid in refluxing ethanol to afford the diol in 39%
yield by direct precipitation with ether from the crude reaction mixture.
Compound 1: To a solution of diol 243 (20.0 g, 58.5 mmol) in THF (300

mL) at 0°C was added DBU (8.'75 mL, 58.5 mmol). The reaction mixture was
warmed to room 'temperature', and stirred for 12 hrs. Solvent (THF) was
removed under reduced pressure Punflcahon by flash column
chromatography (Hexanes/EtOAc = 1/3) gave epoxide 1 (9. 72 g 100%): 1H
NMR (CDCl3) 8 6.72 (m, 1 H), 4.56 (td, ] = 2.6, 10.7 Hz, 1 H), 3.76 (s, 3 H), 3.56 (m,
2H),3.0(d,J=21Hz 1H),250(d,] = 20 Hz, 1 H), 2.11 (d, 10.9 Hz, 1 H). The
corresponding mesylate-ethyl ester derivative of compound 243 was treated in
the same manner as described, affordmg the epox:de in nearly quantitative
yield.

~ Aziridine 244: A solution of allyl ether 4 (223 mg, 1.07 mmol) and
Lindlar's catalyst (200 mg) in absolute ethanol (8.0 mL) was treated with
hydrogen gas (1 atmosphere) at room temperature for 50 min. The catalyst -
was then flltered through a celite pad and washed with hot methanol.
Concentratlon_ in vacuo gave ~230 mg of 244 as pale yellow oil which was
used for the next reaction without any further purification.

Azido amine 205: Crude aziridine 244 (230 mg ), sodium azide (309 mg,

4.75 mmol) and ammonium chloride (105 mg, 1.96 mmol) in dry DMF (10
mL) was heated at 70°C for 16 h under an argon atmosphere. The reaction
was cooled, filtered through a fritted glass funnel to remove solids and
partitioned between ethyl acetate and brine. The organic l_ajer was separated
and dried over MgS0O;. Concentration in vacuo followed by flash
chromatography of the residue on silica gel (10% hexanes in ethyl acetate)
gave 154 mg (57%, 2 steps) of 205 as a yellow viscous oil of sufficient purity for
the next reaction.

Example 108

- 286-



10

15

20

30

35

WO 9626933 PCT/US96/02882

N-acetyl azide 245: Acetyl chloride (70 ul, 0.98 mmol) was added to a
solution of amine 205 (154 mg, 0.61 mmol) and pyridine (1.3 mL) in CH2Cl
(4.0 mL) cooled to 0°C. After 1.5 h at 0°C the reaction was concentrated and
partitioned between ethy] acetate and brine. The organic layer was separated

and washed sequentially with saturated sodium bicarbonate, brine and dried

~over MgSOy4. Concentration in vacuo followed by flash chromatography of

the residue on silica gel (ethyl acetate) gave 167 mg (93%) of 245 as a pale
yellow solid. | -

' Amino ester 200: Triphenyl phosphine (1.7 g, 6.48 mmol) was added in
several portions to a solution of 245 (1.78 g, 6.01 mmol) in THF (40 mL) and
water (1.5 mL). The reaction was then stirred at room temperature for 42.5 h.
Volatiles were removed under vaccum and the crude solid absorbed onto
silica gel and purified by flash chromatography on silica gel (100% ethyl
acetate then 100% methanol) to give 1.24 g (77%) of 200 as a pale solid.

Amino acid 102: To a solution of methyl ester 200 (368 mg, 1.37 mmol)
in THF (4.0 mL) cooled to 0°C was added aqueous NaOH (1.37 mL of a 1.0 N
solution). The reaction mixture was stirred at 0°C for 10 min, room
temperature for 1.5 h and then acidified to pH 7.0-7.5 with Amberlite IR-120
(H*) acidic resin. The resin was filtered and washed with water and
methanol. Concentration in vacuo gave the amino acid as a white solid
which was purified by C18 reverse phase chromatography eluting with water.
Fractions containing the desired product were pooled and lyophilized to give
290 mg (83%) of amino acid 102.

Example 111 | |
Amine hydrochloride 250: Amine 228 (15.6 mg, 0.05 mmol) was treated

with 0.1 N HCl and was evaporated. The residue was dissolved in water and
was filtered through a small column of C-18 reverse phase silica gel. The
hydrochloride salt 250 (12 mg) was obtained as a solid after lyophilization:
1H NMR (D20) 5 6.86 (s, 1H), 4.35 ( br d, ] = 9.0), 4.06 (dd, 1H, ] = 9.0, 11.6), 3.79
(s, 3H), 3.65-3.52 (m, 2H), 2.97 (dd, 1H, | = 5.5, 17.2), 2.58-2.47 (m, 1H), 2.08 (s,
3H), 1.61-1.41 (m, 4H), 0.88 (t, 3H, ] = 7.4),0.84 (t, 3H, | = 7.4).

Example 112

Bis-Boc-guanidine 251: To a solution of amine 228 (126 mg, 0.42
mmol), N, N'- bis-tert-butoxycarbonylthiourea (127 mg, 0.46 mmol), and
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triethylamine (123 pL, 0.88 mmol) in DMF (4 mL) at 0°C was added HgCl, (125
mg, 0.46 mmol). The mixture was stirred at 0°C for 30 min and at room
temperature for 1.5 h. The reaction was diluted with ethyl acetate and filtered
through celite. The solvent was evaporated and the residue was partitioned
between ethy! acetate and water. The. organic phase was washed with
saturated NaCl, dned (MgSO4), filtered and the solvent was evaporated The
crude product was purified on silica gel (2/1, 1/1-hexane/ethyl acetate) to
afford bis-Boc-guanidine 251 (155 mg, 69%) as a solid: 'H NMR (CDCl3) 3
11.40 (s, 1H), 8.66 (d, 1H, ] = 7.9), 6.8 (s, 1H), 6.22 (d, 1H, | = 8.9), 4.43-4.34 (m,
1H), 4.19-4.08 (m, 1H), 4.03 (m, 1H), 3.76 (s, 3H), 3.35 (i, 1H), 2.79 (dd, 1H, ] =
5.4, 17.7), 2.47-2.36 (m, 1H), 1.92 (s, 3H), 1.50, 1.49 (2s, 18H), 0.89 (m, 6H).

- Guanidino-acid 252: To a solution of bis-Boc-guanidine 251 (150 mg,
0.28 mmol) in THF (3 mL) was added 1.039N KOH solution (337 uL) and water
(674 uL). The mixture was stlrred for 3 h additional 1.039N KOH solution (67
UL) was added and stirring was continued for 2 h. The reaction was filtered to
remove a small amount of dark precipitate. The filtrate was cooled to 0°C and
was acidified with IR 120 jon exchange resin to pH 4.5-5.0. The resin was
filtered and washed with methanol. The filtrate was evaporated to a residue
which was dissolved in CH2Cl; (3 mL), cooled to 0°C, and was treated with
trifluoroacetic acid (3 mL). After stirring 10 min. at 0°C, the reaction was

" stirred at room temperature for 2.5 h. The solvents were evaporated and the

residue was dissolved in water and was chromatographed on a short column

{3X1.5 cm) of C-18 reverse phase silica gel eluting initially with water-and then

5% acetonitrile/water. Product fractions were combined and evaporated. The
residue was dissolved in water and lyophilized to afford guanidino-acid 252
(97 mg, 79%) as a white solid.

Azido acid 260: To a solution of methyl ester 227 (268 mg, 0.83 mmol) .
in THF (7.0 mL) was added aqueous KOH (1.60 mL of a 1.039 N solution) at
room temperature. After stirring for 19 h at room temperature the reaction
was acidified to pH 4.0 with Amberlite IR-120 (H*) acidic resin. The resin was
filtered and washed with water and ethanol. Concentration in vacuo gave the
crude azido acid 260 as a pale orange foam which was used for the next
reaction without any further purification.

Example 115
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Azido ethyl ester 261: To a solution of carboxylic acid 260 (crude from
previous reaction, assume 0.83 mmol), ethyl alcohol (150 pL), and catalytic
DMAP in CHzClz (6.0 mL) was added DCC (172 mg, 0.83 mmol) in one portion
at room temperature. After several minutes a precipitate formed and after an
additional 1 h of stirring the reaction was filtered and washed with CH,Cl,.
Concentration in vacuo afforded a pale solid which was purified by flash
chromatography on silica gel (50% hexanes in ethyl acetate) to give 272 mg
(96%, small amount of DCU impurity present) of 261 as a white solid.

When DCC was replaced by diisopropyl carbodiimide than the yield of 261 was
93% but the chromatographic purification eliminated urea impurities present
when DCC was used.

Amino ethyl ester 262: Triphenyl phosphine (342 mg, 1.30 mmol) was
added in one portion to a solution of 261 (272 g, 0.80 mmol) in THF (17 mL)
and water (1.6 mL). The reaction was then heated at 50°C for 10 h, cooled and
concentrated in vacuo to give a pale white solid. Purification of the crude
solid by flash chromategraphy on silica gel (50% methanol in ethy! acetate)
gave 242 mg (96%) of the amino ethyl ester 262 as a pale solid. The amino
ethyl ester is dissolved in 3N HC] and lyophilized to give the corresponding
water soluble HCl salt form. 1H NMR (D20, 300 MHz): 3 6.84 (s, 1H); 4.36-4.30
(br m, 1H); 4.24 (q, 2H, | = 7.2 Hz); 4.05 (dd, 1H, ] = 9.0, 11.7 Hz); 3.63-3.50 (m,
2H); 2.95 (dd, 1H, ] = 5.7, 17.1 Hz); 2.57-2.45 (m, 1H); 1.60-1.39 (m, 4H); 1.27 (1,
3H, | = 7.2 Hz); 0.89-0.80 (m, 6H).

Example 117 _

bis-Boc guanidino ethyl ester 263: Treated according to the procedure of
Kim and Qian, "Tetrahedron Lett.” 34:7677 (1993). To a solution of amine 262
(72 mg, 0.23 mmol), bis-Boc thiourea (66 mg, 0.24mmol) and Et3N (108 pL) in
dry DMF (600 pL) cooled to 0°C was added HgCl; (69 mg, 0.25mmol) in one
portion. The heterogeneous reaction mixture was stirred for 1 h at 0°C and
then at room tempefature for 15 min, after which the reaction was diluted
with EtOAc and filtered through a pad of celite. Concentration in vacuo
followed by flash chromatography of the residue on silica gel (20% hexanes in
ethyl acetate) gave 113 mg (89%) of 263 as a colorless foam. 1H NMR (CDCl3,
300 MHz): § 11.41 (s, 1H); 8.65 (d, 1H, | = 8.1 Hz); 6.83 (s, 1H); 6.22 (d, 1H, ] = 9.0
Hz); 4.46-4.34 (m, 1H); 4.21 (q, 2H, ] = 6.9 Hz); 4.22-4.10 (m, 1H); 4.04-4.00 (m,
1H); 3.36 (quintet, 1H, | = 5.7 Hz); 2.78(dd, 1H, ] = 54, 17.7 Hz); 2.46-2.35 (m,

‘1H); 1.94 (s, 3H); 1.60-1.40 (m, 4H); 1.49 (s, 9H); 1.50 (s, 9H); 1.30 (t, 3H, ] = 6.9
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Hz); 0.93-0.84 (m, 6H).
Example 118

Guanidino ethyl ester 264: To a solution of bis-Boc guanidnyi ethyl
ester 263 (113 mg, 0.20 mmol) in.CH2Cl3 (5.0 mL) cooled to 0°C was added neat
trifluoroacetic acid (5.0 mL). The reaction mixture was stirred at 0°C for 30
min and then at room temperature for 1.5 h. The reaction was then
concentrated in vacuo to give a pale orange solid which was purified by Cig
reverse phase chromatography eluting with water. ‘ Fractions containing the
desired product were pooled and lyophilized to give 63 mg (66%) of the
guanidine ethyl ester 264 as white solid. YH NMR (D20, 300 MHz): § 6.82 (s,
1H); 4.35-4.31 (m, 1H); 4.24 (q, 2H, ] = 7.1 Hz); 3.95-3.87 (m, 1H); 3.85-3.76 (m,
1H); 3.57-3.49 (m, 1H); 2.87 (dd, 1H, ] = 5.1, 17.7 Hz); 2.46-2.34 (m, 1H); 2.20 (s,
3H); 1.60-1.38 9M, 4H); 1.28 (t, 3H, | = 7.1 Hz); 0.90-0.80 (m, 6H).

Enzyme Inhibition: Using the methods of screening in vitro activity
described above, the 'fOIIOWing activities were observed (+ 10-100 um, ++ 1-10
pm, +++ < 1.0 um): - | ' '

- JCompound ICsp -
102/103(2:1) |+++ .
8. ++
Al7.a4.i ++
114 | ++
Aladi - |++
73 S ks
82/75(1.2:1) +
94 : 4
A.100.a.11. bt

]A.101.a.11.i e+
Al13.a4i  |+++
Example 120 -

Compounds A.113.b.4.i and A.113.x.4.i were incubated separately in
enzyme assay buffey and tested for activity as described in Example 119.
Activity was >100pm for both. When each compound was separately
incubated in rat plasma prior to testing as described in Example 119, activity of
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both was similar to compound A.113.a4.i.

Studies were conducted under the supervision of Dr. Robert Sidwell at
the Institute for Antiviral Research of Utah State University to determine the

‘comparative anti-influenza A activity of compound 203 (example 69), GG167

and ribavirin in vivo in mice by i.p. or p.o. routes of administration. GG167
and ribavirin are known anti-influenza virus compounds.

H OH
lm:EO)/COzH
|

HO
(AcHIN™ 4 NH
H/N\r
. NH2
GG167

Mice: Female 13-15 g specific-pathogen free BALB/c mice were

- obtained from Simonsen Laboratories (Gilroy, CA). They were quarantinéd 24

hr. prior to use, and maintained on Wayne Lab Blox and tap water. Once
infected, the drinking water contained 0.006% oxytetracycline (Pfizer, New
York, NY) to control possible secondary bacterial infections.

Virus: Influenza A/NWS/33 (HIN1) was obtained from K.W.
Cochran, University of Michigan (Ann Arbor, MI). A virus pool was
prepéred by infécting confluent monolayers of Madin Darby canine kidney
(MDCK) cells, incubating them at 37°C in 5% CO;, and harvesting the cells at
3 to 5 days when the viral cytopathic effect was 90 to 100%. The virus stock
was ampuled and stored at -80°C until used.

Compounds: Compound 203 and GG167 were dissolved in sterile
physiological saline for this study. _

Arterial Oxygen Saturation (Sa02) Determinations: SaOz was
determined using the Ohmeda Biox 3740 pulse oximeter (Ohmeda, Louisville,
OH). The ear probe attachment was used, the probe placed on the thigh of the
animal, with the slow instrument mode selected. Readings were made after
a 30 second stabilization time on each animal. Use of this device for
measuring effects of influenza virus on arterial oxygen saturation has been
described by Sidwell et al., Antimicrob. Agents Chemother. 36:473-476 (1992).
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Experiment Design for Oral Administration Study: Groups of eleven
mice infected intranasally with an approximate 95% lethal dose of virus
received each dose of test compound. Doses of both 203 and GG167 were 50,
10, 2 and 0.5 mg/ kg/ day. Treatments were i.p. twice dally for 5 days beginning
4 hr pre-virus exposure. Eight of the mfected treated mice at each dosage and
16 infected, saline-treated controls were assayed for SaOz level on days 3
through 10; deaths were recorded daily in these animals for 21 days The
remaining three animals in each group as well as six ‘saline-treated control
mice were killed on day 6 and their lungs removed, weighed, assigned a
consolidation score based on extent of plum ‘color in the lungs (0=normal,
4=100% of lung affected). Since no toxicity had been seen at a dose of 300
mg/kg/day of 203 and literamfe_reportsindic_ate GG167 to be similarly

‘nontoxic, toxicity controls were not included in this study.

Experiment Design for Intraperitoneal Administration Study: Groups
of 11 mice were infected intranasally with an approximate 95% lethal dose of
virus and treated with 250, 50, or 10 mg/kg/day of 203 or GG167 or with 100, 32
or 10 mg/kg/day of ribavirin. Treatment was by oral gavage (p. 0.) twice daily
for 5 days beginning 4 hr pre-virus exposure. Eight of the animals in each
group were held for 21 days, with deaths noted daily and SaO; levels
determined on days 3-10. The remaining 3 infected mice in each group were
killed on day 6 and their lungs removed, Wéighéd ‘assigned a consolidation
score of 0 (normal) to 4 (100% lung affected). Fifteen infectéd mice were _
treated with saline only and held 21 days with Sa03 determined as above, and
6 additional infected, saline treated mice were killed on day 6 for lung assay.
Three normal controls were held 21 days, with- 520 determined in parallel
with the above, and an addmonal 3 normal ammals were killed on day 6 for
lung weight and score. ' o - '

Experiment Design for Low Dose Oral Admzmstmtmn Study: Groups
of 8 mice infected intranasally with an ‘approximate 90% lethal concentration
of virus received each dosage of compound. Doses of each compound were
10, 1, and 0.1 mg/kg/day. Treatments were p.o. twice daily for 5 days
beginning 4 hr pre-virus exposure. Eight of the infected, treated mice at each
dosage and 16 infected, saline-treated controls were assayed for Sa02 level on
days 3 through 11; deaths were recorded daily in these animals for 21 days.

Statistical Evaluation: Increase in survivor number was evaluated by
chi square analysis with Yates' correction. Mean survival time increases and
differences in Sa03, hung weight and lung virus titers were analyzed by t-test.
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Lung score differences were evaluated by ranked sum analysis. In all cases,
differences between drug-treated and saline-treated controls were studied.

The results of the i.p. dosing experiment are summarized in Table [ and
in Figures 1 and 2. While in this model both compounds were significantly
inhibitory at the high dose used, 203 treatment also resulted in significant
survivors at a dose of 10 mg/kg/day. SaOz decline was particularly inhibited
by both compounds at the 50 mg/kg/day dose, and again GG167 appeared to
also prevent this decline at 10 and even 2 mg/kg/day. The lung score data
appear to show the same trend of GG167 being effective at more than one
dose. Some erraticism was seen in lung weights, with lungs taken from the
mice receiving the highest dose of GG167 having a greater mean weight than
the saline-treated controls.

The p.o. dosing study is summarized in Table II, with daily SaOz values
shown in Figures 3-5. Oral treatment with all three drugs in this model was
significantly inhibitory to the influenza virus infection, pieventing death,
lowering lung scores and infection-associated lung weights, and inhibiting the
usual decline in SaQs.

The p.o. low dose study results are summarized in Table HI and in
Figures 6-8. In this experiment, the infection was lethal to 14 of 16 saline-
treated animals, the mean survival time being 9.6 days in this group. While
all three compounds exhibited some degree of inhibitory effect on the virus
infection, 262 (the ethyl ester prodrug) was the most effective at every dose as
evidenced by number of survivors, mean survival time, and preventxon of
SaOz decline.

Table III shows the mean Sa02% for all assay time taken together. The
daily values for each compound are graphically represented in Figures 6
through 8. Figure 6 illustrates the Sa02 data with the highest concentrations
of each compound; Figure 7 shows the values at the median dose of each
compound, and the SaO2 values for the low dose of each compound are
compared in Figure 8. :

Table III and Figs. 6-8 indicate that while all three compounds were
active orally against an experimentally induced influenza A (H1N1) virus
infection, 262 was considered most effective. It was not determined whether
the improved antiviral potency of 262 was unaccompanied with a
concomitant increased animal toxicity, but this is unlikely since its greater
efficacy is expected to be a result of its elevated oral bioavailability.
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Table 1. Comparison of the Effect of 203 and GG167 Administered

10

15

30

35

i.p.2 to Influenza A (HIN1) Virus-Infected Mice

d

JInfected, Treated
Dosage ~ Surv/ MeanSurv.  Mean 5207 Weight
. (days) % Scor _
203 50 8/8>  >21.0  g§72*  07* 173
10 3/8* 108 84.7 25 217
2 0/7 126 . 844 20 203
| 05  0/8 11.1 85.2* 20 230
GG167 50 ©.8/8% >21.0% 87.6* 0.7 23
10 7/8% 15.0 §7.5* 17 170*
2 /8 126 6.0 13 213
05 0/8 12.3 84.5 23 2
_ Saline - 0/16 110 29 20 220
Table H. Comparison of the Effect of Orally Administered? 203, GG167 and
Ribavirin on Influenza A (H1N1) Virus Infections in Mice.
—Infected, Treated =

. _ Dosage - Weight
C | (mg/kg/day)  Total ~ Time (days % - :
203 250 8/8* >21.0** " 87.9* 0.8**  160**
50 - 8/8" >21.0* 87.9* 1.3* 200
10 4/8 12.8* 87.7* 1.3* 240
CG167 250 8/8* >21.0% 88.6* 0.3**  163%
50 - B/8*™ >21.0" - 88.0" 15 187*
10 5/7 105 85.2 1.5* 250
Ribavirin 100 8/8% >21.0** '88.2° 0.3**  140°"
32 6/8° 13.0 88.0°  0.8* 163*
10 3/8 110 86.4 2.2 267
‘Saline N 116 109 - M5 24 203

Surv/ MeanSurv®  Mean SaOy¢
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Table HI. Comparison of the Effect of Orally Administered? 260, 262 and
GG167 on Influenza A (H1N1) Virus Infections in Mice.

Dosage Surv/ | % Mean Surv. Mean Sa0¢
Compound __ fmg/kg/day) total ____ Survivors Timeb (days) (%)
260 10 6/8% 750 . 135% 87.6%
| 1 35 38 11.8 868
0.1 o/8 0 100 84.3
262 10 /8% 100%** >21.0* 88.1%*
1 7/8%* gge** 14.0* 87.4*
01 28 25 11.1* 85.7
GG167 10 5/8* 63° - 123 86.9
1 2/8 25 11.7** 85.7
0.1 0/8 | 0 98 83.5
—Saline 0 . _2/16 — 13 96 83.8
Eootnotes for Tables J-III

3Bid x 5 beginning 4 hr pre-virus exposure.

bAnimals dying on or before day 21.

€Mean of values determined on days 3-10.

dpetermined on day é.

*P<0.05, **P<0.01, ***P<0.001 compared to saline-treated controls

Surprisingly, the foregoing demonstrates that in this model the oral or
i.p. administration of GG167 was effective in praétical therapeutic doses at
reducing mortality in influenza-infected mice, despite the conclusion of Ryan .
et al. (Antimicrob. Agents Chemothe,r.-,'_ 38(10):2270-2275) [1994]) that "it is
likely that the relatively poor in vivo activity seen with GG167 in mice
following intraperitoneal administration, despite good bioavailability, is due
to its rapid clearance from the plasma, permitting poor penetration into
respiratory secretions, coupled with its inability to penetrate and persist inside
cells....Similarly, the poor efficacy following oral dosing is probably a
consequence of poor oral bicavailability in addition to these other factors."
(p.2274). These observations are consistent with Von Izstein et al., WO
91/16320, WO 92/06691 and U.S. patent 5,360,817, which cover or are directed
specifically to GG167. These patent documents are devoid of any teaching or
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suggestion to administer GG167 by any other ro;ite than intranasal. However,
intranasal administration is believed to be inconvenient and costly in some
circumstances. It would be advantageous if more facile routes of
administration could be employed for GG167 and its related compounds set

5 forth in WO 91/16320, WO 92/06691 and U.S. patent 5,360,817.

Thus, an embodiment of this invention is a met_hdd for the treatment
or prophylaxis of influenza virus infection in a host cb_mprising
administering to the host, by a route other than topically to the respiratory
system, a therapeutically effective dose of an anhwrally active compound

10 having formula (X) or (Y) . _ '
R, R!

™) »
where in general formula (x), A is oxygen, carbon or sulphur, and in general

formula (y), A is nitrogen or carbon;
R1 denotes COOH, P(O)OH)2, NO2, SOOH, SO3H, tetrazol, CH2CHO,

15 CHO or CH(CHO),
: R2 denotes H, ORS, F, Cl, Br, CN, NHRS, 5R6 or CH2X, wherem Xis

NHRS, halogen or ORS and - -
RS is hydrogen; an acyl group havmg 1 to 4 carbon atoms; a linear or
cyclic alkyl group having 1 to 6 carbon atoms, or a halogen-substituted
20 analogue thereof; an allyl group or an unsubstituted aryl group or an aryl
substituted by a halogen, an OH group, an NO2 group, an NHz group or a

COOH group,
R3 and R¥' are the same or different, and each denotes hydrogen CN,
NHRS, N3, SRS, =N-ORS, ORS, guanidino,
N=R® © NRS N—=O . —NHN-RE -
OR® RS R RS

@/,——\ “or- p——, CHz—
N N
& - @n’/

R4 denotes NHRS, SRS, OR6, COORS, NOz, C(R6)3. CHzc00R6
CH2NO3 or CH2NHRS, and
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RS denotes CH2 YRS, CHYR6CH2 YR or CHYR6CHYROCH2 YRS, where
Y is O, S, NH or H, and successive Y moieties in an RS group are the same or
different, =
and pharmaceutically acceptable salts or denvat:ves thereof,
provided that in general formula (x)
(i) when R3 or R3' is OR® or hydrogen, and A is oxygen or sulphur,
then said compound cannot have both '
(a) an R2 that is hydrogen and
(b) an R4 that is NH-acyl, and
(ii) R6 represents a covalent bond when Y is hydrogen and that in
general formula (y),
(i) when R3 or R® is ORS or hydrogen, and A is nitrogen, then said
compound cannot have both
(a) an R2 that is hydrogen, and
(b) an R4 that is NH-acyl, and
(n) RS represents a covalent bond when Y is hydrogen.

The compounds of formulas X and y are more fully described in WO

- 91/16320, at page 3, line 23 to page 7, line 1, WO 92/06691 and U.S. patent

5,360,817, x and y are described therein as "I" and "Ia", respectively.

For the purposes herein, administration by a route "other than
topically to the respiratory tract means” does not exclude administration of
compound by buccal or sublingual routes, and does not exclude incidental
adsorption of compound in the esophagus during oral, buccal or sublingual
administration, provided however, that such as buccal, oral, sublingual or
esophageal adsorption is not incidental to administration to the lungs or
nasal passages by inhalers or the like. Usually, compound is administered as a
formed article, a slurry or a solution.

In typical embodiments of this invention, the compound is GGl67 the
host is an animal other than mice (such as ferrets or humans), the route of

‘administration is oral, and the objective of treatment and prophylaxis is

reduction in mortality. Optionally, a prodrug of the compound of formula (X)
or (Y) is employed, although as shown above it is not necessary to do so to
achieve antiviral effect by oral administration. As prodrugs of GG167 and its
co-disclosed compounds, any of the esters, amides or other prodrugs described
elsewhere herein for the compounds of this invention are suitable for use
with the analogous groups of the compounds of formula (X) and (Y), e.g.,
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carboxyl esters or amxdes

The therapeutically effective dose of GG167 and its related compounds,
when administered by oral or other non-nasal administration routes, will be
determined by the ordinarily skilled clinician in light of the considerations set
forth in connection with dosing the compounds of this invention. For the
most part the principal considerations are the route of administration and the
host species. In general, larger doses will be required as one proceeds from
intravenous to subcutaneous to oral administration routes, and. in accord
with conventional pharmacologic scaling principles as one proceeds to larger
animals. Determination of therapeutically active doses is well within the
ordinary skill in the art, but in general the doses will be substantia‘lly the same
as those employed for the compounds of this invention.

Example 122

Each of the reactions shown in Table 50 were preformed according to
Scheme 50. The preformed reactions are indicated with a “v". Uniless
otherwise indicated in Table 50, steps AA, AB and AC were preformed
according to Examples 92, 93 and 94, respectively, and step AD was preformed
accordmg to the combination of Examples 112 and 113
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Table 50 L —
ROH AA "AB AC AD
o . v/ v
\/OH a’b c
\/\/IOH g g g g
- - ad ce
v v v
/\/\/ OH
| OH v/ v v
Fc”
v s v
/]\/OH d c
OH v/ / v
Y | f
AN v/ v v v
. -:_-: g
=
/\l/OH v v/ v v/
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Table 50 (continued)

—ROH AR | AB- | AC | AD

| v v v v/
| b,d

OH S v | v
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Table 50 (notes) :
a) ester hydrolysis prior to azide reduction
b) azide reduction using Ph3P at room temperature
c) ester hydrolysis using aqueous KOH/MeOH _
5 d) azide reduction using polymer-support Ph3P at room temperature
e) isolated as the HCl salt
f) azide reduction using PhsP in MeOH/ THF/ H20
g) diastereomeric mixture, major diastereomer indicated
h) azide reduction also performed with MesP
10 i) aziridine opening performed at 55°C
P C-aikylated products were isolated

OAc AcO
<j;;<j,cozcu3 Ol:@/COZCHs |
AN
Ao N .

3

4 |
Zir

3
405 406

15  Example 123
Trifluroacetamide 340: To a solution of amine 228 (100 mg, 0.34 mmol) in

CH2Cl2 (3.5 mL) at 0 °C was added pyridine (41 uL, 0.51 mmol) and
trifluroacetic anhydnde (TFAA) (52 pL, 0.37 mmol) and the solution was
stirred for 45 min at which time additional TFAA (0.5 eq) was added. After 15

20  min the reaction was evaporated under reduced pressure and the residue was
partitioned between ethyl acetate and 1M HCl. ' The organic phase was washed
with saturated NaHCO3, saturated NaCl, and was dried (MgSO4), filtered, and
evaporated. The residue was chromatographed on silica gel (2/1-
hexane/ethyl acetate) to afford trifluoroacetamide 340 (105 mg, 78%): 1H

25 NMR(CDCl3) 38.64(d, 1H, [=7.7), 6.81 (s, 1H), 6.48 (d, 1H, | = 8.2), 4.25-4.07
(m, 3H), 3.75 (s, 3H), 3.37 (m, 1H), 2.76 (dd, 1H, ] 4.5, 18.7),2.54 (m, 1H), 1.93 (s,
3H), 1.48 (m, 4H), 0.86 (m, 6H).

Example 124
30 N-Methyl trifluoroacetamide 341: To a solution of trifluroacetamide 340
' (90 mg, 0.23 mmol) in DMF (2 mL) at 0 °C was added sodium hydride (10 mg,
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60% dispersion in mineral oil, 0.25 mmol). After 15 min at 0 °C, methyl
iodide (71 pL, 1.15 mmol) was added and the reaction was stirred for 2h at 0 °C
and for 1 h at room temperature. Acetic acid (28 pL) was added was the
solution was evaporated. The residue was partitioned between ethyl acetate
and water. The organic phase was washed with saturated NaCl, dried
(MgSO4), filtered, and evaporated. The residue was chromatographed on
silica gel (1/ 1-hexane/ ethyl acetate) to afford N-methyl trifluoroacetamide 341
(81 mg, 87%) as a colorless glass: 1H NMR (CDCl3) §6.80 (s, 1H), 6.26 (d, 1H, |
= 9.9), 4.67 (m, 1H), 4.32 (m, 1H), 4.1 (m, 1H), 3.78 (s, 3H), 3.32 (m, 1H), 3.07 (br
s, 3H), 2.60 (m, 2H), 1.91 (s, 3H), 1.48 (m, 4H), 0.87 (m, 6H).

~ N-Methyl amine 342: To a solution of N-methy! trifluoroacetamide 341
(81 mg, 0.20 mmo!) if THF (3 mL) was added 1.04 N KOH (480 pL, 0.50 mmol)
and the mixture was stirred at room temperature for 14 h. The reaction was
acidified with IR 120 ion exchange resin to pH~4. The resin was filtered,
washed with THF, and the filtrate was evaporated. The residue was dissolved
in 10% TFA /water (5 mL) and was evaporated. The residue was passed

- through a column (1.5X2.5 cm) of C-18 reverse phase silica gel eluting with

water. Product fractions were pooled and lyophilized to afford N-methyl
amine 342 (46 mg, 56%) as a white solid: 1H NMR (D20) 8 6.80 (s, 1H), 4.31 (br
d, 1H, ] = 8.8), 4.09 (dd, 1H, ] = 8.9, 11.6), 3.53 (m, 2H), 2.98 (dd, 1H, ] = 54, 16.9),
2.73 (s, 3H), 2.52-2.41 (m, 1H), 2.07 (s, 3H), 1.61-1.39 (m, 4H), 0.84 (m, 6H).

Example 126
Compound 346: To a solution of epoxide 345 (13.32 g, 58.4 mmol) in 8/1-

MeOH /H,0 (440 mL, v/v) was added sodium azide (19.0 8. 292.0 mmol) and
ammonium chloride (2.69 g, 129.3 mmol) and the mixture was refluxed for
15h. The reaction was cooled, concentrated under reduced pressure and
partitioned between EtOAc and H;O. The organic layer was washed

'successively with satd. bicarb, brine and dried over MgSOj. Concentration in

vacuo followed by flash chromatography -on silica gel (30% EtOAc in hexanes)
gave 11.81 g (75%) of azido alcohol 346 as a viscous oil. 1H NMR( 300 MHz,
CDCl3) 8 6.90-6.86 (m, 1H); 4.80 (s, 2H); 4.32 (bt, 1H, ] = 4.2 Hz); 4.22(q, 2H, [ = 7.2
Hz); 3.90-3.74 (overlapping m, 2H); 3.44 (s, 3H); 290 (d, 1H, ] = 6.9 Hz); 2.94-2.82
(m, 1H); 2.35-2.21 (m, 1H); 1.30 (t, 3H, ] = 7.2 Hz).
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Compound 347: Toa solution of ethyl ester 346 (420 mg, 1.55 mmol) in dry
THF (8.0 mL) cooled to -78 °C was added DIBAL (5.1 mL of a 1.0 M solution in
toluene) dropwise via syringe. The bright yellow reaction’ mixture was stirred
at -78 °C for 1.25 h and then slowly hydrolyzed with the slow addition of -
MeOH (1.2 mL) Volatiles were removed under reduced pressure and the
residue partitioned between EtOAc and cold dilute HCI. The orgamc layer was
separated and the aqueous layer back extracted with EtOAc. The organic layers
were combined and washed successively with satd. bicarb, brine and dried
over MgSQOq. Concentrat:on in vacuo followed by flash chromatography on
silica gel (20% hexanes in EtOAc) gave 127 mg (36%) of the diol 347 as a
colorless viscous oil. 1TH NMR( 300 MHz, CDCl3) 8 5 83-5.82 (m, 1H); 4. 78 (s,
2HY); 4.21 (bt,1H, | = 44 Hz); 4. 06 (bs, 2H); 3.85-3.65 (overlappmg m, 2H), 343 (s,
3H); 3.18(d, 1H,J=8.1 Hz), 2.51(dd, 1H,}=55,177 Hz), 2.07-1.90 (m, 1H); 192 -
(bs, 1H) _
The following claims are directed to ‘embodiments of the mventlon
and shall be construed to cover msubstantxal variations thereof.
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1 A composition comprising a compound of formula (I) or (II):
Uy
J1A
71—7
J2 Jz
G1 Jg. L G1 Jz‘

0 : ()

wherein

A1 is -C(J1)=, or -N=;

A2 is -C(J1)2~ -N(1), -N(O)(J1)~ -N(O)=, -5-, -5(0)- -5(0)2- or -O-;

E1 is (CR1R1)m1W1;

Gi is N3, -CN, -OH, -ORga, -NO2, or -(CR1R1)m1W?2;

T1 is -NR1W3, a heterocycle, or is taken together with U1 or G1 to form
a group having the structure

Res-N

Ui is Hor -X1Wg;

J1 and J1a are independently R1, Br, CL, F, I, CN, NO2 or N3;

J2 and J2a are independently H or Ry;

' Rj is independently H or alkyl of 1 to 12 carbon atoms;

Rz is independently R3 or Rq wherein each R4 is independently
substituted with 0 to 3 R3 groups;

R3 is independently F, C), Br, I, -CN, N3, -NO2, -ORga, -OR1, -N(R1)2,
-N(R1)(Reb), -N(Rgb)2, -SR1, -SRéa, -S(O)R1, -5(0O)2R1, -5(0)OR}, -S(O)ORéa,
-5(0)20Ry, -5(0)20R6a, ~C(O)OR1, “C(O)R6c, “C(O)ORéa, -OC(O)Ry,
-N(R1)(C(O)Ry), -N(Rep)(C(O)R1), -N(R1)(C(O)OR;), -N(Reb)(C(O)ORy),
~C(O)N(R1)2, -C(O)N(R6b)(R1), -C(O)N(Reb)2, -C(NR1)N(R1)2),
“C(N(Rep))N(R1)2), “CINRDIN(R1)(Rsb)), -C(N(Rep))(N(R1)(Reb)),
-CIN(R1))(N(Reb)2), “C(N(Rsp)XN(Reb)2), -N(R1)C(NR1)XN(R1)2),
-N(R1)C(N(R1)XN(R1)(Réb)), -N(R1)C(N(Rb))(N(R1)2),
-N(Rgp)C(N(R1D}N(R1)2), -N(Reb)C(N(Rp)XN(R1)2),
-N(Reb)C(N(R1)}N(R1){Réb)), N(R1)C(N(R6b))(N(R1)(Reb)),
-N(R))C(N(R1))(N(Réb)2), -N(Reb)C(N(Reb)(N(R1)(Reb)), — ——v

' This Sheet Has B
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“N(Reb)C(N(R1))(N(Réb)2), -N(R1)C(N(Reb))(N(Reb)2),
- -“N(Reb)C(N(Reb)XN(R6b)2), =O; =S5, =N(R1) or =N(Reb); |

R4 is independently alkyl of 1 to 12 carbon atoms, alkenyl of 2 to 12
carbon atoms, or alkynyl of 2 to 12 carbon atoms; -

Rs is mdependently R4 wherein each R4 is substituted with 0 to 3 R3
groups;

Rs5a is mdependently alkylene of 1 to 12 carbon atoms, alkenylene of 2
to 12 carbon atoms, or alkynylene of 2-12 carbon atoms any one of which
alkylene, alkenylene or alkynyiene is substituted with 0-3 R3 groups;

Réa is independently H or an ether- or ester-forming group;

Rep is independently H, a protecting group for amino or the residue of a
carboxyl-containing compound; _

Réc is independently H or the residue of an amino-containing
compound; ' o

W1 is a group compnsmg an acidic hydrogen, a protected acidic group,
or an Rgc amide of the group comprising an acidic hydrogen,

W2 is a group comprising a basic heteroatom or a protected basic
heteroatom, or an Rgp amide of the basic heteroatom,

W3 is W4 or Ws;

Wy is Rs or -C(O)Rs, -C(O)Ws5, 502R5. or -502W5.

W5 is carbocycle or heterocycle wherein W5 is mdependently
substituted with 0 to 3 R2 groups;

W is -Rs, -W5, -R5aW5, -C(O)OR6a, -C(O)Réc, -C(O)N(R6b)2,
-C(NRgb)(N(Reb)2), “C(NRgb)(N(H)Réb)), -C(N(H)(N(Rab)z), -C(S)N(R¢b)2, or
-C(O)R2; :

X1 is a bond, -O-, -N(H)-, -N(We)-, -N(OH)-, -N(OWe)-, -N(NHz)—
-N(N(H)(We))- -N(N(Wg)2)-, -N(H)N(W¢)-, -5-, -50-, or -502-; and

each m1 is independently an mteger from 0 to 2;
provided, however, that compounds are excluded wherein:

(@) Atis-CH=or-N=and A2is-CHp-; -
() Ejis COOH, P(O)OH)2, SOOH, SO3H, or tetrazol;
(©  Giis CN, N(H)R20, N3, SR20, OR20, guanidino, -N(H)CN
N=Rzo: NRzp- '?‘—"0 + —NHN=Rg-
'ORzo o Rzo : RZOHZO

N N
Th's Sheet H.
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(d) Tiis-NHRzo; |

(&) Rgpis H; an acyl group having 1 to 4 carbon atoms; a
linear or cyclic alkyl group having 1 to 6 carbon atoms, or
a halogen-substituted analogue thereof; an allyl group or
an unsubstituted aryl group or an aryl substituted by a
halogen, an OH group, an NOz group, an NH2 group or a
COOH group; =

( -J1isHandJiaisH FCl, BrorCN;

(® J2isHand]J2ais H, CN or N3;

(h)  Utis CH2YR20a, CHYR20aCH2YR20a OF
CHYR20aCHYR20aCH2YR20a;

(i) R20a is H or acyl having 1 to 4 carbon atoms;

()] Yis O,S, Hor NH;

(k) O0to2YR2pa areH, and _

()  successive Y moieties in a U] group are the same or
different, and when Y is H then R2p; is a covalent bond,

and provided that if G1 is N3 then U3 is not -CH20CH2Ph.

and the pharmaceutically acceptable salts and solvates

~ thereof; -
and the salts, solvates, resolved enantiomers and purified diastereomers -
thereof. -

2. A composition comprising a compound of formula (II) or (IV)

Ji
1
Jq E
Ty Jig
Ja
Gy Ja2a
qn) )

wherein

E1 is (CR1R1)m1W1; _

G1 is N3, -CN, -OH, -ORga, -NO2, or -(CR1R1)m1W2;

T1 is -NR1W3, a heterocycle, or is taken together with Ui or G to form
a group having the structure |

This Sheet Has Been R
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U1 is H or -X]Wg and, if -X1We, then U1 is a branched chain other
than C2-C3 alkyl substituted with 1 to 3 OAc groups;

J1 and J15 are mdependently Ri, Br,Cl,F,1,CN; NOz or N3,

J2-and J2a are independently H or Ry;

R1 is independently H or alkyl of 1 to 12 carbon: atoms,

Rz is mdependently R3 or R4 wherein each R4 i is mdependently
substituted with 0 to 3 R3 groups;

R3 is independently F, Cl, Br, I, -CN, N3, -NOz, -ORG., -ORy, -N(R1)z,
“N(R1)(Réb), -N(Rgb)2, -SR1, -SRéa, -S(O)R1, -S(O)2R1, -S(O)OR;, -S(O)ORea,.
-5(0O)20R1, -S(0)20Rga, -C(O)ORy, -C(O)Rg¢; -C(O)ORs,, -OC(O)R;,
“N(R1XC(O)R1), -N(Reb)(C(O)R1), -N(R1)(C(O)ORy), -N(Rgb)(C(O)OR;),
-C(O)N(R1)2, -C(O)N(Rgb)R1), -C(O)N(Rgb)2, -C(NR1)(N(R1)2),
“C(N(Reb))(N(R1)2), -C(N(R1))(N(R1)(Rgb)), -C(N(Reb))(N(R1)(Reb)),
“CIN(R1))(N(Rsb)2), ~-C(N(Rsb))(N(Reb)2), “N(R1)CINR1)NNR1)2),
-N(R1)CNR1))N(R1)XReb)), -NRIC(NReb))N(R1)2),
-N(Rgb)C{N(R1))N(R1)2), -N(Rep)C(N(Rep))N(R1)2),

. “N(Rgb)CIN(R1))N(R1)Reb)). -NR1)C(N(Reb))N(R1)(Reb)),

-N(R1)C(N(R1))(N(Reb)2), “N(Reb)C(N(Rab))(N(R1)(Reb)), - -
-N(Rep)C(N(R1))(N(Reb)2), -N{R1)C(N(Reb))N(Réb)2),
-N(Reb)C(N(Reb}XN(Réb)2), =O, =5, =N(R1) or =N(Rep);

R4 is independently alkyl of 1 to 12 carbon atoms, alkenyl of 2 to 12
carbon atoms, or alkynyl of 2 to 12 carbon atoms;

Rs is independently R4 wherein each R4 is substituted with 0 to 3 R3
groups; |

R5a is independently alkylene of 1 to 12 carbon atoms, alkenylene of 2
to 12 carbon atoms, or alkynylene of 2-12 carbon atoms whlch is substituted
with 0-3 R3 groups;

Réa is mdependently H or an ether-or ester-formmg group;

Réb is mdependently H, a protecting’ group for amino or the residue of a
carboxyl-conta;mng compound; -

R is independently H or the residue of an amino-tontaining

compound;
Wiisa group comprising an acidic hydrogen, a protected acidic group,

- This Sheet.Has Been RT
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or an Rec amide of the group comprising an acidic hydrogen,

W2 is a group comprising a basic heteroatom or a protected basic
heteroatom, or an Réb amide of the basic heteroatom;

W3 is W4 or Ws5;

W4 is R§ or -C(O)Rs, -C(O)W5, -SO2RS, or -SO02Ws;

W5 is carbocycle or heterocycle wherem W5 is mdependently
substituted with 0 to 3 R2 groups;

. Weis -R5, -W5, -R5aWS5, -C(O)ORga, -C(O)R6¢, -C(O)N(Réb)z,

-C(NR6b)(N(Réb)2), -C(S)N(Reb)2. or -CO)R2;

X1 is a bond, -O-, -N(H)-, -N(We)-, -N(OH)-, -N(OW¢)-, -N(NH2)-,
“N(N(H)(We))-, -N(N(W¢)2)-, NEH)N(Wg)-, -S-, -SO-, or -502-; and

each m1 is independently an integer from 0 to 2;
and the salts, solvates, resolved enantiomers and purified diastereomers -

3. A composition comprising a compound ‘of formula (IiI):
_ d -
U;
J1 — E
e
Jy
G1 J2u
an)

wherein

E1is (CR1R1)m1W1;

G1 is N3, -CN, -OH, -ORga, -NO2, or (CR1R1)m1W?2;

T1is -NR1jW3, a heterocycle, or is taken together with Uj or G1 to form
a group having the structure

Rep-N

UiisHor -X1W6,
J1 and J1a are xndependently R1, Br, Cl F,1,CN, NO2or N3,
J2 and J2a are independently H or R1;
~ R} is independently H or alkyl of 1 to 12 carbon atoms;
R2 is independently R3 or R4 wherein each R4 is mdependently
substituted with 0 to 3 R3 groups; - : _
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R3is lndependently F Cl, Br, I, -CN, N3, -NO3z, -ORéa, -OR1, -N(R1)2,
-N(R1)(Reb), N(Rep)2, -SRy, 5R6a -S(O)Ry, -5(O)2R1, -S(O)ORy, -S(O)ORea,
-S(0)20Ry, -5(0)20R¢a, -C(O)ORy, -C(O)Rec, -C(O)ORga, -OC(O)Ry,
-N(R1)(C(O)Ry), “N(Rep)(C(O)R1), “N(R1)C(O)ORy), “NRsb)C(O)OR1),
-C(O)N(R1)2, -C(O)N(Reb)(R1), -C{O)N(Rep)2, -C(NR1)(N(R1)2), '

© -C(N(Reb))IN(R1)2), -CIN(RD)N(R1)(Rep)), -CN(Reb))N(R1)Reb)),

-CON(R1)(N(Reb)2), “CIN(Reb))(N(Reb)2), -N(R1IICIN(R1))N(R1)z),
-N(R1)C(N(R1))(N(R1)(Reb)), -NR1)C(N(Rep)(N(R1)2),
-N(Reb)C(N(R1))(N(R1)2), -N(Reb)CN(Reb))(N(R1)2),
-N(Rep)C(N(R1))N(R1)(Reb)), “NR1)C(N(Rgb))N(R1)(Reb))»
-N(R1)C(N(R1))N(Reb)2), “N(Reb)C(N(Reb)XN(R1)(Reb)),
-N(Reb)C(N(R1))(N(Reb)2), “N(R1)CIN(Reb))(N(Reb)2),
-N(Reb)C(N(Reb))(N(Reb)2), =0, =5, =N(R1) or =N(Reb):

R4 is independently alkyl of 1 to 12 carbon atoms, alkenyl of 2 to 12
carbon atoms, or alkynyl of 2 to 12 carbon atoms;

Rs is independently R4 wherein each R4 is substituted with 0 to 3 R3
groups; ' |

R5, is independently alkylene of 1 to 12 carbon atoms, alkenylene of 2
to 12 carbon atoms, or alkynylene of 2-12 carbon atoms which is substituted
with 0-3 R3 groups;

Réa is independently H or an ether- or ester-forming group;

Rep is independently H, a protecting group for amino or the resxdue of a
carboxyl-containing compound;

Rgc is independently H or the residue of an anuno-contammg
compound;

Wiisa group compnsmg an acidic hydrogen, a protected acidic group,
or an Rgc amide of the group comprising an acidic hydrogen;

W2 is a group comprising a basic heteroatom or a protected basic
heteroatom, or an Rgb amide of the basic heteroatom;

W3 is W4 or Ws; '

W4 is Rs or -C(O)RS, -C(O)W5, -SO2Rs5, or -SO2WSs;

W5 is carbocycle or heterocycle wherem W5 is mdependently

substituted with 0 to 3 R2 groups;

W is -Rs, -W5, -R5aW5, “C(O)OR6a, -C(O)Réc -C(O)N(R6b)2,

-C{NRgb)(N (Réb)2), -C(S)N(Réb)2, or -C(O)R2;
X1 is -O-, -N(H)-, -N(Wpg)-, -N(OH)-, -N(OW¢)-, -N(Nl-lz)-,
-N(N(H)(Wa))- -N(N(Wg)2)-, -N(H)N(Wg)-, -S-, -SO-, or -SO2-; and
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each m] is independently an integer from 0 to 2;
and the salts, solvates, resolved enantiomers and purified diastereomers
thereof.

4. A composition comprising a compound of formula (VII) or (VIII):

e A

G1 Jz. G‘l JZI

(vii) (v
wherein '

E1 is ((CR1R1)m1W1; -

G1 is N3, -CN, -OH, -ORga, -NO2, or (CR1R1)m1W2; .

T1 is -NR1W3, a heterocydle, or is taken together with G1 to form a
group having the structure

Rey-N

U1 is -X1Wg; |

J1 and )15 are independently Ry, Br, Cl, F, I, CN, NO2 or N3;

J2 and J23 are independently H or R1;

R} is independently H or alkyl of 1 to 12 carbon atoms;

R2 is independently R3 or R4 wherein each R4 is mdependently
substituted with 0 to 3 R3 groups;

R3is mdependently F, Cl, Br, I, -CN, N3, -NO3, -ORga, -OR, -N(R1)2,
-N(R1)(Reb), “N(Rep)2, -SR1, -5Rea, -S(O)R1, -5(0)2R1, -S(O)OR}, -5(0)ORga,
-S(0)20Ry, -5(0)20R¢a. -C(O)ORy, -C(O)Réc, ~“C(O)OR6a, -OC(O)R,
“N(R1}(C(O)R1), -N(Rgb)(C(O)R1), -N{R1)}(C(O)ORy), -N(Rep)(C(O)ORy),
-C(O)N(R1)2, -C(O)N(Rgp)(R1), -C(O)N(Rgp)2, -C(NR1)(N(Ry)2),
-C(N(Rgb)XN(R1)2), -CIN(R1))IN(R1)Rsb)), ~C(N(Reb)N(R1)(Rgp)),
-CNR1))N(Rep)2), “CIN(Reb)NN(Rgb)2), “N(R1)CN(R1))(N(R1)2),
-N(R1)C(N(R1)XN(R1)(Reb)), -“N(R1)C(N(Reb))N(R1)2),
-N(Rgb)C(N(R1))(N(R1)2), -N{(Rgp)C(N(R4b))(N(R1)2),

-N(Rgb)C(N(R1))(N(R1)(Réb)), -N(R1)C(N(Rgb))(N(R1)(Reb)). I‘h\\
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‘N(RI)C(N(RI))(N(Réb)Z)r -N(Rab)C(N(Réb))(N(Rl)(Rab))- .
-N(Reb)C(N(R1))(N(Reb)2), “N(R1)CN(Rep))(N(Reb)2), |
-N(Reb)C(N(Réb))(N(Reb)2), =O, =5, =N(R;) or =N(Reb); -

‘R4 is mdependently alkyl of 1 to 12 carbon atoms, alkenyl of 2 to 12

carbon atoms, or alkyny! of 2 to 12 carbon atoms;
Rs is independently R4 wherein each R4 is subsututed with0to 3 R3
groups;
R5a is independently alkylene of 1 to 12 carbon atoms, alkenylene of 2
to 12 carbon atoms, or alkynylene of 2-12 carbon atoms any one of which
alkylene, alkenylene or alkynylene is substituted with 0-3 R3 groups;
Réa is independently H or an ether- or ester-forming group; |
Reb is independently H, a protecting group for amino or the residue of a

‘carboxyl-containing compound;

Rec is independently H or the residue of an axmno-contamxng
compound; '

W1 is a group comprising an acxdxc hydrogen, a protected acidic group,
or an Rgc amide of the group comprising an acidic hydrogen;

W2 is a group comprising a basic heteroatom or a protected basic
heteroatom, or an Réb amide of the basic heteroatom

W3 is W4 or Ws,

W4 is R5 or -C(O)R5, -C(O)Ws, -SO2RSs, or -502W5.

W5 is carbocycle or heterocycle wherein W5 is mdependently
substituted with 0 to 3 R2 groups;

Wé is -Rs5, -W5, -R5aW5, -C(OJOR6a, “C(O)Réc, -C(OIN(R6b)2,
-C(NR6b)(N(R6b)2), -C(NReb)INEH)(R6b)), ‘C(N(H)(N(Rﬁb)z). -C(S)N(Reb)2, or

COR2 | |

X1 is a bond, -O-, -N(H)-, -N(Wg)-, -S-, -SO- or -S02-; and

each m} is independently an integer from 0 to 2;
promded however, that compounds are excluded wherein Ul is Hor
-CH2CH(OH)CH2(OH);
and the salts, solvates, resolved enantiomers and punﬁed diastereomers
thereof. '

5. The composition of Claim 1 further provided that if G1 is N3 then Uy
is not C1-C3 alkyl substituted with protected hydroxyl. -

6. - The compositibn of Claims 1, 2, 3, or 4 wherein Rsa is a protecting
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group for hydroxyl or thio.

7. The composition of Claims 1, 2 or 4 wherein X] is a bond and Wg is
neither C1-C4 normal alkyl nor C_1-C4 normal alkyl substituted with 1 to 3
OH,SHor NH2. '

8.  The composition of Claims 1, 2 or 4 wherein X is a bond and W is
neither C1-C3 normal alkyl nor C1-C3 normal alkyl substituted with 1 to 3
OH, SH or NH2. -

‘9. The composition of Claims 1, 2 or 4 wherein X1 is a bond and W is

neither C1-C4 normal alkyl nor C1-C4 normal alkyl substituted with 1 to 3
OH, ORéa, SH or NH2, wherein this Rga is a protecting group.

10. The composition of Claims 1, 2 or 4 wherein X] is a bond and Wg is
neither C1-C3 normal alkyl nor C1-C3 normal alkyl substituted with 1 to 3
OH, ORg6a, SH or NH2, wherein this Rea is a protecting group.

11.  The composition of Claim 1 wherein the proviso further excludes
compounds wherein Gj is (alk)m4NR5bR7b;_ |
alk is unsubstituted or substituted methylene;

myisOorl;
R6D is hydrogen, C1-6alkyl, aryl, araalkyl amidine, NR7bR8b or an

unsaturated or saturated ring containing one or more heteroatoms;

R7 is hydrogen, C1-galkyl, or allyl, or NR6DR?D forms an opnonally
substituted 5 or 6 membered ring optionally containing one or more
additional heteroatoms; and

R8b is hydrogen or C1-salkyl.

12.  The composition of Claim 11 wherein the proviso further excludes
compounds wh_erein Gi is NRSDR7b,

13.  The composition of Claims 1, 2, 3 or 4 wherein Wg is C1-C3 alkyl
substituted with 1 to 3 ORga or SRea, which ORga or SRsa groups are stable to
hydrolysis in gastromtesnnal fluid.

14. 'I'he composition of Claims 1, 2, 3 or 4 wherein xf We is substxtuted with
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R3 and R3 is substituted with OR6a then this Rea is not acetyl.

15. The composition of Claims 1, 2, 3 or 4 wherein Wg is
~CH2)m1CH((CH2)m3R3)2, (CH2)m1C((CH2)m3R3)3; -
-(CH2)m1CH((CH2)m3R5aW5)2; -(CHz)mlCH((CHZ)msRa)((CHz)msRSaWS),
«(CH2)m1C((CH2)m3R3)2(CH2)m3R5aW5), (CH2)m1C((CH2)m3R5aW5)3 or
-(CHz)m1C((CH2)m3R3)((CH2)m3R5aW5)2 and m3 xs an mteser from 1 to 3.

16.  The composition of Claims 1, 2 or 4 wherein X1 is abond and Wg is
-R5, -W5 or -R'iaWS

17. The composmon of Claims 1, 2 or'4 whérein- Xi is a bond and W¢ is RS.

18.  The composition of Claim 17 wherein said R5 is R4 substituted with 0

to 3 -OR1.

19. The composmon of Claim 17 wherem san:l R5 is R4 substxtuted with 0
to 3 -NO2 or N3 groups.

20. The composition of Claim 18 wherein smd -OR1 is present and at least
one of said Ry is C4-C12. : :

21.  The composition of Claims 1, 2, 3 or 4 wherein Uy is N(RS)2,
-N(H)(CH(Rsb)2), -N(H)CH2CH(R5c)2), -N(ORS)(RS), -N(N(H)(RS))(RS),
-N(H)(N(RS5)2), -N(R5)(C(O)RS), -C(O)N(R5)2, -C(S)N(RS)2, -ORSd,
-OCH(Rsb)2, “OCH2CH(RS5c)2, -SR5d, -SCH(RSb)2, -SCH2CH(RSc)2, -S(O)R5d,
-5(O)CH(R5b)2, -S(O)CH2CH(RSc)2, -S(O)2R5d, -S(0)2CH(R5L)2,
-S(O2CH2CH(RSc)2, -CINRS)N(H)(R5)), -C(O)Rsd, -C(O)CH(RSb)z or -
-C(OYCH2CH(R5¢)2; and
wherein:

hydrogen of said U1 -CH2- or -CH- moieties optionally is -
substituted with -OR], -SR1, NO2, N3, F, <CN,Clor Br;

Rsp is independently alkyl of 1 to 11 carbon atoms, alkenyl of 2 to
11 carbon atoms or alkynyl of 2 to 11 carbon atoms any one of which alkyl,
alkenyl or alkynyl groups is substituted with 0 - 3 R3 groups;

R is independently alkyl of 1 to 10 carbon atoms, alkenyl of 2 to
10 carbon atoms or alkynyl of 2 to 10 carbon atoms any one of which alkyl,
alkenyl or alkynyl groups is substituted with 0 - 3 R3 groups;
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R5d is a branched R5 group; and
wherein if R5, R5p, R5¢ or R5d i is substituted with 1 - 3 R3 groups then
R3 is -OR}, -SR}, NO2, N3, F, -CN, Cl or Br.-

22.  The composition of Claims 1, 2, 3 or 4 wherein We is a branched chain
R5 group.

23.  The composition of Claim 22 wherein said R5 is a branched R4 group.

24.  The composition of Claims 1, 2, 3 or 4 wherein W is Re wherein Rse
is normal or secondary alkyl of 1 to 12 carbon atoms substituted with 1-3 OR]a
or SR1a wherein R1, is C1-C4 alkyl. | -

25. The composition of Claim 22 provided that when Wg is R5 substituted
with 1 to 3 R3 groups and at least one R3 group is OH, COOH, NH2, C(O)H,
C(O)NH2, S(0)20H, S(O)OH, N(H)(C(O)OH), C(N(F))NE?2,
NH)(C(NH2)N(H)), =0, or =N(H), thén said RS is substituted with a smgle
OH, COOH, NH3, C(O)H, C(O)NHz2, S(O)20H, S(O)OH, NH)C(O)OH),
CIN(H))NH2, N(H)(C(NH2)N(H)), =O, or =NH group.

26. The composition of Claim 22 wherein said R5 is alkyl of 4 to 8 carbon
atoms substituted with 0 to 3 R3 groups.

27.  The composition of Claim 22 wherein said R5 is substitutgd with 0 to 2
R3 groups,

28. The composition of Claim 27 wherein said R5 is substituted with 1 to 2
R3 groups and at least one said R3 group is OH, COOH, NH2, C(O)H, |
C(O)NH?2, 5(0)20H, S(O)OH, N(H)(C(O)OH), C(N(H))NH2,
NH)C((NH2)N(H)), =0, or =NH. |

29. The composition of Claim 28 wherein a OH, COOH, NH2, C(O)H,
C(O)NH2, S(0)20H, S(O)OH, N(H)C(O)OH), C(N(H))NH2,

N(H)C((NH2)N(H)), =0, or =NH group substitutes a terminal carbon distal to
- X1.

30.  The composition of Claim 28 wherein a OH, COOH, NH2, C(O)H,
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C(O)NH2, S(0)20H, S(O)OH N(H)(C(O)OH), C(N(H))NHz,
N(H)C((NH2)N(H)), =0, or =NH group subst:tutes a carbon atom which is not
a terminal carbon atom distal to X1.

31 The composition of Claims 1, 2, 3 or 4 wherein Wg is Rq having 1to 7 -

carbon atoms.

32.  The composition of Claims 1, 2, 3 or 4 wherein said U1 is not C1-C3
alkyl subsututed with OH or OH protected w1th an aralkyl acyl a silicon
protecting group or a tetrahydropyran

33. The composition of Claim 32 wherein the aralkyl protecting group is
benzyl, triphenylmethyl or diphenylmethyl; the acyl group is acetyl; and the

' silicon protecting group is trimethylsilyl.

34. The composltlon of Clanns 1,2,3 or 4 wherem X1 is -O- -N(H)-,
-N(Rs)- -N(OH)-, -N(ORs)-, -S(O)- or -S-

35. The composition of Claim 1 havmg formula 1). '-

36.  The composition of Claim 35 wherein A1 is C(j1) and X1 is -O-.

37.  The composition of Claim 35 wherein A1 is C(J1) and X1 s NE
38. The composition of Claim 35 wherein A1 is C(J1) an& X1 is -N(Rs)-.
39.  The composition of Claim 35 wherein A1 is C1) and X1 is -N(OH)-
40. The composition of Claim 35 wherein A1is CJ1) an;i 3(1_15 .-N(OR5)-.
41. The composition of Claim 35 wherein A is CU;) and X1 is -S-.

42.  The composition of Claim 35'w:herein A1 is C(1) and X1 is -SO-.

43. The composition. of Claim.35 wherein A1 is -N= and X1 is -O-.

4. The composition of Claim 35 wherein A1 is -N= and X1 is -NH-,

- 316- I
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45. The composition of Claim 35 wherein A1 is -N= and X1 is -N(Rs)-.
46. The composition of Claim 35 wherein A1 is -N= and X1 is -N(OH)~.
47.  The composition of Claim 35 wherein Aj is -N= and X1 is -N(OR5)-.
48. The composition of Claim 35 wherein A} is -N= and X1 is -5-.
49. The composition of Claim 35 wherein Aj is -N=and X1 is -SO-.
50.  The composition of Claim 1 having formula (ID).
51. The coﬁmﬁﬁon of Claim 50 wherein A2 is C(J1)2 and X} is -O-.
52. The composition of Claim 50 wherein A2is C(J1)2 and X is -NH-.
The composition of Claim 50 wherein A2 is C(1)2 and X1 is -N(R5)~.
54.  The composition of Claim 50 wherein A is C(J1)2 and X1 is -N(OH)-.
55. The composition of Claim 50 wherein A2is C(J1)2 and X} is -N(ORs)-.
56. The composition of Claim 50 wherein A2 is C(1)2 and X is -
The composition of Claim 50 wherein A2 is C{J1)2 and X} is -SO-.
The composition of Claim 50 wherein A2 is N(1) and X1 is -O-.
59. The composi_tion of Claim 50 wherein A2 is N(1) and X1 is -NH-.
60. The composition of Claim 50 whe.r.ein.Az is N(] 1) a_ncl X1 is -N(R5)-.
" 61. The composition of Claim 50 ﬁheréin Azis 'N(h) éuid X1 is -N(OH)-.
62.

The composition of Cléim 50 where_in A2 is N(J1) and X1 is -N(OR5)-.
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'63. The composiﬁ§n of Claim 50 wherein A2 is N(J 1)_;a_nd. X1 is -5-.
64.' The cbmposiﬁon of Claim 50 wherein A2 is N(J1) and X1 is -SO-.
The composition of _Claim 50 wherein Az-énd X1 are -O-.
66. | The composition of Claim 50 wherein A2 is -O- and X1 is -NH-.
67.  The composition of Claim 50 wherein A2 is -O- and X} is -N(R5)-.
68.  The composition of Claim 50 wherein A2 is -O- and X is -N(OH)-.
69. | The composition of Claixﬁ 50 wherein A2 is -O- and. X1 is -N(ORI;)-;
70.  The composition of Claim 50 wherein Alis -O- and X1_is S,
The comesition of Claim 50 wherein A2 is -O- and X} is -SO-.
72.  The composition of Claim 50 wherein A2 is -N(O)(] 1).
73. The .compﬁsiﬁon of Claim 50 wherein A2 is -N(O)-.
74.  The composition of Claim 50 wherein Aé is -S-.
75. The comp;)siﬁon of Claim 50. wherein A2 is -SO-. |
75. ‘The composi’tion of Claim 50 wherein Azis -SOz-.

77.  The composition of any one of Clanns 1,2,30r4 wherein X1is -O- or
-N(H)-. |

78.  The composition of any one of Claims 1, 2, 3 or 4 wherein X1 is
-N(ORs)- or -N(Rs)- and said R5 is R4 of 1 to 5 carbon atoms.

79.  The composition of Claims 1, 2, 3 or 4 wherein
Gi is -NHR], -N(Réb)(R1), -N(Réb)2, -N(H)(RS), -N(R6b)(RS), -N(R5)2-

C(NH)(NH2), -N(R1)C(NR1)(NR1R3), -NHC(NH)(NHR3),
Sheet Has Been Reﬂlaced
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-NHC(NH)(NHR1), -NHC(NH)NH?), -CH(CH2NHR])(CH20H),
-CH(CH2NHR1)(CH2NHR1]), -CH(NHR1)-(CR1R1)m2-CH(NHR})R},
-CH(OH)-(CR1R1)m2-CH(NHR1)R}, or -CH(NHR1)-(CR1R1)m2-CH(OH)R1,
-(CR1R1)m2-5-C(NH)NH2, -N=C(NHR1)(R3) or -N=C(NHR1)(R1); and m2 is
independently an integer from 0 to 1.

80. The composition of Claims 1, 2, 3 or 4 wherein -C(O)R2 of Wg is
-C(O)R4 and X1 is a bond, N(H)-, -N(R5)-, “N(OH)-, or -N(ORS5)-.

81. The composition of Claims 1, 2, 3 or' 4 wherein W1 is -CO2R1.

82. The composition of Claims 1, 2, 3 or 4 wherein E} is selected from the

group consisting of: phenethyl ester of carboxyl,
O O O

< CHy
HOH : O-CHjg - -Ho_/ 3
O CH
H _/' CH, H CHS H SCHs
cu-l3 '
o CH; o, O
—{ . vSoH |
o :
o) ' H
\ ,OH O-CH n
\ P: P/ 3 N‘

Y OH Y O‘CH , and x)—N

83. The composition of Claims 1, 2, 3 or 4 wherein Gj is amino, amidino or
guanidino, or amino, amidino or guanidino substituted with C1 - Cg alkyl.

84. The composition of Claims 1, 2, 3 or 4 wherein W2 is -NHR],
-N(Réb)(R1), -N(Reb)2, -NH(R5), -N(R6b)(R5), -N(R5)2-, -C(NH)NH2),
-NR1C(NR1)(NR1R3), -NHC(NH)(NHR3), -NHC(NH)(NHR1),
-NHC(NH)NH2), -CH(CH2NHR1)(CH20H), -CH(CH2NHR1)(CH2NHR1),

-CH(INHR1)-(CR1R1)m2CH(NHR]1)R1, -CH(OHKCR1R1)m2CH(NHR1)R}, or

-CH(NHR1XCR1R1)m2CH(OH)R1, -(CR1R1)m2SC(NH)NH2,
-N=C(NHR1)(R3) or -N—C(NHRl)(Rl), and m2 is mdependently aninteger -

as Been Replaced

e \\\\\l\\\\\\\\\\\\\l\\\l\



[

******

‘WO 96/26933 | rcmisssmasz

from 0 to 1.

85. The composition of Claims 1, 2, 3 or 4 wherein G i 1s selected from the
group consisting of: C1-C¢ monoalkylamme '

NH
YNHZ .&/NHz Yk . 2
' ’ NH
B
N NH NH o N
NH, ' : ' ‘NH, .
NH : _N.. _NH
YNYNHz YNY 2 YNY 2
CH, ~ SCHy
. CHg
S O S
NH, ' = NH; o NHp .

T
™ J‘ T | N
N HN N‘H _ “H
| [N>—NH2 r .,(s | _HICN | H,N,j
NHp

—_—
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H H H
J 1
4 NYCH" ¢~ I,
CH, ° '
rcss CH

HNYN\H ﬁ”s [
 §  TCH; and X ~-CHs

’ - *

NH,

86. The composition of Claims 1, 2, 3 or 4 wherein W3 is -C(O)-Rs.

-5 87. The composition of Claims 1, 2, 3 or 4 wherein the R5 of group U1 is an
alky! of 1 to 6 carbon atoms substituted with 0 to 3 F, Br, Cl, N3, NO2 or CN.

88. The composition of Claims 1, 2, 3 or 4 wherein W5 is selected from the
group consisting of:

S &
ol gL e

10
89. The composmon of Claxms 1,2, 3 or 4 wherein 'I'1 is selected from the

group consisting of:

——
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)LA

Hcm N
H

cyclohexyl-O- or cyclopentyl-O-.

R iNA | ETN—S

N_S ' and dN_S

90. The composition of Claims 1,2, 3 or 4 wherem N1isH, C1-Cz alkyl or F.

91. The composition of Claims 1, 2, 3 or 4 wherein }15 is H.

'92.  The composition of Claims 1, 2, 3 or 4 wherein J2; is Hor C1-C2 alkyl.

93. The composmon of Claims 1, 2, 3 or 4 wherein J2; is H

94.  The composition of Clmms 1,2, 3 or 4 wherein W6 is secondary or

tertiary alkyl containing 4 to 12 carbon atoms which is unsubstituted or
substituted with NO2, N3, F, Br, C1, OR; or SR;..

95. The compositioxi-of Claim 83 which is subSﬁtuted with nitro, azido or
F.

96. The composition of Claims 1, 2, 3 or 4 wherein Wgis
-(CH2)m1CH(R1)aW7 wherein W7 is an alkyl of 1 to 4 carbon atoms
substituted with 0 to 3 R3, ais 0 or 1, and when a is 0 then W7 is ]omed to CH

by a double bond.
97. The composition of Claim 96 wherein U] is -0-CH2CH(R1 W7.

98. The composition of Claim 96 wherein W7 is -CH20R] and Rj is C4-C12
alkyl.

99. The composition of Claims i 2, 3 or 4 wherein Uj is (CH3CH2)2CHO-,

(CH3CH2)(CH3)CHO-, (CH3)2CHO-, (CH3)2CHCH20-, CH3(CH2)40-,

CH3(CH2)30-, CH3(CH2)20-, (CH3CH2)(CH3)2CO-, (CH3CH2)(CH3CH2)HCO-,
(CH3CH2CH2)(CH3CH2)HCO-, (CH3CH2CH2)(CH3CH2CH)HCO-,
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100. The composition of Claims 1, 2, 3 or 4 wherein:

E1 is <COORs,
0 O o‘,_s #0
OH ' 0"' Re. ' Y \OH '
. .
o) - '
\\ OH \\ O-R“ N’ N\N

p .
~ . ™\ . A
G1 is -N(Rs)2, -NH(R5)2,

' NH,
YNHz k A NH; ‘(gNH .

H | H
] s
N._NH ' NH AN SNH
Y ¢ Y
NHZ ’ ' NHz '
YNYNHZ | '\/'NYNHz | NYNH.‘,
Ho CHy s0H3
_CH
B GH i ) H o GHs
YNYN ¢ \r &/NYN
NH, NH; - NHp .

T r,T | HN -‘E | ?: |
N 4N < ~
[N>"NH2 s T Ny
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I J
CHy ° ' '

CH,

GHs [
«N\CHa or ‘(N\/CHS .
and Uy is an O-alkyl of 1 to 12 carbon atoms, O-alkenyl of 2 to 12 carbon atoms,
or O-alkyny! of 2 to 12 carbon atoms and U1 is substituted with 0 to 3- groups
5 selected from the group consisting of F, Cl, Br, 1, -CN, NOy, N3, -ORéa,
-NR6bR6b, -SR6a, -O-C(O)Réa, or -NR6b-C(O)R6a. '

01. ' The composition of Claim 100 wherein U} is selected from the group
consisting of (CH3CH2)2CHO-, (CH3CH2)(CH3)CHO-, (CH3)2CHO-,

10 (CH3)2CHCH20-, CH3(CH2)40-, CH3(CH2)30-, Cl-h(CHz)zo-
(CH3CH2)(CH3)2CO-, (CH3CH2)(CH3CH2)HCO-,
(CH3CH2CH2)(CH§,CH2)HCO— (CI'BCHZCI'Iz)(CHaCHZCHZ)HCO- cyclohexyl-
O-, and cyclopentyl-O—

15 102 The composition of Claims 1, 2, 3 or 4 wherein E1 is -<COOH, or a
carboxyl ester or carboxylamide that is hydrolyzable-in;vivo.'to -COOH.

103. The composition of Claims 1, 2, 3 or 4 further compnsmg a

_ pharmaceutically-acceptable carrier.

20 _ :
104. A composition comprising a compound of the formula:
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.. 'atoms and each R}1 is H.
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~wherein:

E1 is -CO2H, -CO2R5, -CO2R53W5 or -COst,

G1 is -N(R11)2, -N(R11)C(N(R11))N(R11)2), or -C(Ru)z-N(Ru)z.

T1 is -NH(C(O)CH3), -NH(C(O)CH2F), -NH(C(O)CHF?2), or
-NH(C(O)CF3); -

Uy is -ORy, -SR4, NHR4 or N(R4)2;

R4 is independently alkyl of 1 to 12 carbon atoms, alkeny! of 2 to 12
carbon atoms, or alkynyl of 2 to 12 carbon atoms; and

Rs5 is mdependently R4 wherein each R4 is substituted wnth Oto3 R3
groups;

R5a is independently alkylene of 1 to 12 carbon atoms, alkenylene of 2
to 12 carbon atoms, or alkynylene of 2-12 carbon atoms any one of which
alkylene, alkenylene or alkynylene is substituted with 0-3 R3 groups

W5 is carbocycle or heterocycle wherein W5 is independently
substituted with 0 to 3 R2 groups; and '

R11 is independently H or Rs.

>

105. The composition of Claun 104 wherein:

' ~ G1is -NH2, -N(H)C(N(H)NH?2), -NHCH3, -NHCHZCHa
-N(CH3)2, -N(CH2CH3)2, -N(CH3)}(CH2CH3), -NHCH2CH20H,
-NHCH2CH2NH2, or -CH2-NH2;

T1 is -NEH)(C(O)CH3), -N(H)(C(O)CH2F), -N(H)(C(O)CHF?), or
-N(H)(C(O)CF3); and .
Ry is -OR4, -SR4 or NHRy is branched chain.

106. The composition of Claim 104 wherein R4 is alkyl of 1 to 12 carbon
atoms, and R11 is R4.

107. The composition of Claim 104 wherein R4 is alkyl of 1 to 8 carbon
atoms, or alkenyl or alkynyl of 2 to 8 carbon atoms, and R11 is R4.

108. The composition of Claim 104 wherein R4 is alkyl of 1 to 6 carbon .
atoms, or alkenyl or alkynyl of 2 to 6 carbon atoms, and R11 is R4.

109. The composition of Claim 104 wherein Ry is alkyl of 1 to 6 carbon
atoms, and Ri1 is R4.

110. The composition of Claim 104 wherein R4 is alkyl of 1 to 6 carbon
e S—
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111. The composmon of Claim 104 wherein El is C(O)OCHzCHa, G1 is NH3,
NHCH3 or NHCHzCH3 Tipis NH(C(O)CI-L‘;), and Uy is OCH(CHzCHs)z

112. A compound named in Table 6.

113. A method of inﬁibitihg the activity of neuraminidase comprising the
step of contacting a sample suspected of contaxmng neuranumdase w1th the
composition of Claims 1, 2, 3 or 4.

114 The method of Claim 113 wherem the neuraminidase is mﬂuenza
neuraminidase in vivo.

115. A method for the treatment or prdphylaxis of influenza infection in a
host comprising administering to the host a therapeutlcally effective amount
of a compound of Claims 1, 2, 3 or 4.

»

116. A method for the'treatntent or prophylaxis of virus infection in a host
comprising administering to the host a therapeuhcally effective amount of a
compound having the formula: '

wherein: o
T1 is -NHC(O)CH3, -NHC(O)CH2F, -NHC(O)CHF2, or -NHC(O)CF3;
G1 is guanidino, amiho, or guanidino or amino substituted with C1-Cs
alkyl; '
Uj is C1-C3 alkyl substituted with 1 to 3 C1-C12 alkoxy groups; and
 Epis COOH.

117. A method of treatment or prophylaxis of virus infection in a host -

- comprising administration to the host, by a route other than topically to the

respiratory tract, of a therapeutically effective dose of an anthrally active
compound of the formula: :
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Ra. AR’ R3. R’
R"@ RZ h R‘ RZ
RS Hs- Ha Rs' .
(x) )
wherein:

in general formula (x), A is oxygen, carbon or sulphur, and in general
formula (y), A is nitrogen or carbon;
5 R! denotes COOH, P(O)(OH)2, NOz, SOOH SO3H tetrazol CH2CHO,
CHO or CH(CHO)2,
R2 denotes H, ORS, F, Cl, Br, CN, NHRS, SRS, or CH2X, wherein X is
NHRS, halogen or OR6 and
R6 is hydrogen; an acyl group having 1 to 4 carbon atoms; a linear or
10  cydic alkyl group having 1 to 6 carbon atoms, or a halogen-substituted
analogue thereof; an allyl group or an unsubstituted aryl group or an aryl
substituted by a halogen, an OH group, an NO2 group, an NH2 group or a
COOH group,
: R3 and R3' are the same or different, and each denotes hydrogen, CN,
15 NHRS, N3, SR6, =N-ORS, ORS, guanidino, -N(H)CN,

N—R® + NR® + N—=O - —NHN=RS .
OR® ,Le R® R®

N\/E.\)/- -or- - N\/@;)/CH':—

R4 denotes NHRS, SRS, ORS, COORS, NOz, C(RS)3, CH2COOR®,
20 CH2NO2 or CH2NHRS, and
RS denotes CH2YRS, CHYRSCH2 YRS or CHYR6CHYR5CH2YR5 where
Y is O,S, NH or H, and successnve Y moieties in an RS group are the same or
different,
and pharmaceutically acceptable salts or derivatives thereof,
25 provided that in general formula (x)
(i) when R3 or R3 is ORS or hydrogen, and A is oxygen or sulphur,
then said compound cannot have both
(a) an R? that is hydrogen and
This Sheet Has Been RTlaced :
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(b) an R that is NH-acyl, and
(ii) R® represents a covalent bond when Y is - hydrogen, and that in
general formula (y),
(i) when R3 or R is OR6 or hydrogen, and A is nitrogen, then said
5 compound cannot have both
(a) an R? that is hydrogen, and
(b) an R4 that is NH-acyl, and -
(ii) R6 represents a covalent bond when Y is hydrogen

10 118. The method of Claxm 117 wherein the compound is of the formula:

OH OH
O_COH
HO .
(AC)H)N'
» YNH
NH,

15 119. 'The method of Claim 118 wherein the compound is administered
orally.

120. The method of Claim 119 wherein the host is human or ferret.

20 121. A method of using a compound of the formula:

CO;Rs;,
Y

f
Ns
s |
wherein the method comprises treating compound 281 with a compound of
_ the formula:
25 ' Rs-X1-H

to form a compound of the formula:

ThlS Sheet Has Beenl||qilaced

- 328-



10

15

20

30

Rs-X; %:Orcczﬁm .
H\N ¢

H N
wherein: |
X1 is ~O-, -NR5-~, or -S-;
R is independently H or alkyl of 1 to 12 carbon atoms;
Rz is independently R3 or R4 wherein each R4 is mdependently

| substituted with 0 to 3 R3 groups;

R3 is independently F, Cl, Br, I, -CN, N3, -NO2, -ORga, “ORy, -N(R1)2,
-N(R1)(Reb), -N(Reb)2, -SR1, -SRéa, -S(O)Ry, -5(O)zR1, -S(O)OR), -5(O)ORga,
-S(O)20R, -5(0)20Ré6a, -C(O)OR, “C(O)Réc, -C(O)ORga, -OC(O)R;,
-N(R1)(C(O)R1), -N(Reb}(C(O)R1), ~C(O)N(R1)2, -C(O)N(Rep)(R1), -C(O)N(Reb)2,
“C(NR1)(N(R1)2), -C(N(Reb)XN(R1)2), -CIN(R1))(N(R1)(Reb)),
“C(N(Reb))(N(R1)(Reb)), “C(N(R1)NN(Rsb)2), -C(N(Rep))(N(Reb)2),
“N(R1)CIN(R))(N(R1)2), -N(R1)C(N(R1))N(R1)(Reb)),
-N(R1)C(N(Rep))N(R1)2), “N(Reb)C(N(R1)(N(R1)2), “N(Reb)C(N(Reb)HN(R1)2),
-N(Rsb)C(N(R1))IN(R1)(Reb)), -N(R1)C(N(Rb))N(R1)(Réb)),
-NR1)CN(RD))N(Rsb)2), -N(Reb)C(N(Rep)IN(R1)(Réb)),
-N{(Rsb)JC(N(R1))(N(Reb)2), -N(R1)C(N(Reb))(N(Reb)2),
-N(Reb)C(N(Reb))(N(Réb)2), =0, =5, =N(Ry) or =N(Rep);

R4 is alkyl of 1 to 12 carbon atoms, alkenyl of 2 to 12 carbon atoms, or
alkynyl of 2 to 12 carbon atoms;

Rs is R4 wherein each Ry is substituted with 0 to 3 R3 groups;

Rga is H or an ether- or ester-forming group;

Reb is H, a protecting group for amino or the residue of a carboxyl-
containing compound;

Rec is H or the residue of an amino-containing compound;

Rs1 is an acid stable protecting group for a carboxylic acid; and

Rs4 aziridine activating group. '

122. A method of using a compoﬁnd of the formula:

AR

WO 96/26933 PCT/US96/02882
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OH
HO,, 2 R COH
4
HOY 3
OH
: Quinic Acid . _
wherein the method comprises treating Quinic acid with a geminal
dialkoxyalkane or geminal dialkoxy cycloalkane and acid to form a compound
of the formula:

P
[T
7 O
Rsq '
(o)
274

treating compound, 274 with a metal alkoxide and an alkanol to form a

compound of the formula:
. OH
O 002R5_1

OH

275 ;
treating compound 275 with a sulfonic acid halide and an amine to form a

compound of the formula:
OH

__Om. CO,Rs,
Rso |
276 ;and

‘treating compound 276 with a dehydrating agent followed by an acid and an
alkanol to form a compound of the formula:

.

| //
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272
wherein: |
Rso is a 1,2 diol protecting group;
R51 is an acid stable carboxylic acid protecting group; and
Rs3 is a hydroxy activating group.

123. The composition of Claim 1 where further excluded are compounds
wherein Gi is -N(R21)C(=N(R21))N(R21)2 and R21 is independently H, C1-C¢
.alkyl, C3-Cg cycloalkyl, C1-C¢ alkoxy, aryl, aralkyl, aryloxy, aralkyloxy, amino,
hydroxy, cyano, nitro, COR22, CO2R22, SO2R22 (where R22 is C1-Cé alkyl or
aralkyl), or CONR23 (where R23 is independently H or C1-Cg alkyl or aralkyl).

——
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