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. NOVEL l 1,B·HYDROXYANDROSTA-4-l~NE-3-0NES 

5 The present invention reiates to novel anti-inflammatory and antialiergic analogues of the 11(3-

10 

hydroxyand;osta-4-ene-3-ones, represe11ted as formula I and physiologic,.11y acceptable salt 

··thereof, l1.1ving insignificant or no nofeworthy sjstemic effects at multiplesof efficaciN1s dose, 

·HO 

0 

BACKGROUND OF THE INVENTION 

·.· 
Formula I 

Z-R, 

,,.o-co-R, 

R1 

Corticosteroids (or .glucocorticoids) having anti-inflammatory prope1ties are wiaely used for the 

15 treatn10nt of inflammatory conditions or disorders of skin, airways, eye, GI tract, joints, CNS.etc, 

and several autoimmune disorders. Some of the inflammatory skin disorders where treatment 
. . 

with glucocorticoids is prescribed are eczema, ps~riasis, . allergic de1matitis, pruritis, · 
··-· 

hypersensit.ivity. reactions etc. Infl~mmatory or allergic ·co~ditioils of the airways for ·which 

glucocorticoids are used incltide disorders of nose~ throat"or lungs.such as rhinitis (including hay 

20 ' fever), nasal polyps, asthma (including allergen-induced asthmatic reaction), chronic obstructive 

pulniona11 disease, interstitial Jung disease, fibrosis, etc. Glucocrticoid administration is also· 

used for inflanm1atory bowel disorders such as ulcerative· colitis and Crohn's diseases; and 

·inflammatory joint disorders such as rheumatoid arthritis which are autoimmune ·diseases. 

However, .administration of ·corticosteroids in general may cause, in addition to the desired 

25 phannacological effect, undesirable or advers~ side effects at sites distant from the target tissue, 

the so-called systemic effects. Some of the undesired systemic effects encountered include 
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widesp~ead immunosuppression, increased bone turnover, impaired growth, skin thinning,• 

.. diabetes, obesity, water retention, progesterone and estrogen related disorders. II is therefore 

de5irable to have glucocorticoids which possess potent anti-inflamm~tory activity at the target 

tissue, with minimal or. preferably no systemic activity at therapeutic dos.es when used· for 

S chronic treatment. 

Classical glucocorticoids arc.described in -

• United States patent No. 433~121 (the '121 patent; Indian reference not available) ---

(S)-fluoromethyl 6a,9a-difluoro-l I p.liydroxy-l 6a-m~thyl-17 a-propionyloxy-3-

10 oxoandrosta-1,4-diene: 17 ,B-carbothioate (Flutic~one) 

• United states patent No. 3007923 . (the '923 patent; Indian reference. not available) -7 -

16a-metbyl-9a-fluoro-I,4-pregitadiene-I IP, 17 a,2 l-triol-3,20-dione (Dexametl)asone) . 

• Uni;ed states paten~ No 3929768 (the ;768 pateni;. Indian. ref~rence not availa~l~l . 
. .. ·e)(emplifies (l Ip,16a)-!6, 17-[Butylidenebii:(oxy)]-11,2 I-dihydroxypregna: I ,l};diene-

· 15 3,20-dione (Budesonide) 

• United states patent No· 4472393 (the '393 patent; Indian reference not ·available) 

exemplifies · (t tp,t6a)-9,21-Dichloro-17-[(2-furanylcarbonyl)oxy]-11-hydroxy-l6- · 

methylpregna-l,4-die11e-3,20-:dione (Mometa~one furoate) 

20 · The above mentioned drugs are pote11t glucocorticoids which are already in clinical use. 

However; at high multiples of efficacy.dose these drugs have the potential to cause systemic side 

effects. 
. . :· ~. "; .. . 

, 

PCT pnbli~ation WO 99/01467 desdribes therapeutically active steroidal compounds or salts or 

25 solvates having lactone group connected to .the c}iclopentanc ring of the steroid nucleus (as given 

below}. These compounds have beert ~~sc'ribed t\) have reduced potentiai for ·sy~temic acti\'ity 

due to the relative instabilitY of the lacione system in plasma. The compo4nds of the present 

invention do not possess a lactone group connected to t~e cyclopentane ring. 
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Our _interest to develop compounds which act at the specific site of inflammation with 

insignificant or no noteworthy side effects has led us to the discovery of novel, safe I t,8- · 

' 
5 hydroxyandro.sta-4-ene-3-one compounds described in this invention. These compounds possess 

10 

IS 

useful anti-inflammatory activity whilst having insignificant or no noteworthy systemic effects at 

·multiples of efficaci~us dose. 

DESCRIPTiON OF THE INVENT!ON 

The present invention provides l l,B-hydroxyaiidrosta:4-ene-3-one, compound of formula 1; and 

physiologically acceptabie salt thereof, 

HO 

Formula I 
... 

represents a single or double bond and 

represents ct or (3'COnfiguration. 
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wherein 

Z represents 0 or S; 

R1 represents hydrogen or methyl which may be either in aor /1-configuration, or methylene; 

R, and R.1 are the same or·different and each independently represents hydrogen, halogen or a 

5 methyl group; 

R$ represe1its a group selected from (C1-Cm)-alkyl, (CrCu)-cycloalkyl, 

-0-(C1-C1n)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted or 

substituted by one or more halogen, -OH, (C1-C3)-alkyl, -O-(C1-C,)-alkyl, (C3-C13)-cycloalkyl; 

wherein .the alkyl or cycloalkyl groups can optionally contain one or more unsaturations and/or 

I 0 can have one or more hetero atom incorporated therein and optionaily in each case have one or· 

·more hydrogen atoms replaced by haiogen, ~OH, (C1-C3)-alkyl, -0-(C1-C3)-alk;l. ·(C3-C1;)­

.cycloalkyl; and 

R., represents moiety selected from a group consisting of (A), (B) and (C), with a proviso that 
' . . 

15 when R., represents moiety (C), Z is S: 

I 
-(C)m1-CO-. -R, 

. I . . 
Q 

p r)mi r)m'1 
I . K -(C)m1-c--x-c----cqn,-

\. . I 
Q " 

(A) (Bl 

I 
-. o-(C)m1-R7 I .. 

Q 

(C) 

wherein · 

1111 is I~ 2 or 3; 

20 1112 is 0 or I; .. 
m3isOorl; 

n1 isO, I or2; 

R,, represents a group selected from (C1-C8)-alkyl; (C3-C13)-cycloalkyl, a1yl and a heterocyclic 

radical, where the. ring o~ ring system is' unsubstituted or substituted by one or more substituents 
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selected from (C,-C,)-alkyl, (C3-C1.1)-cycloalkyl, halogen, O-(C1-C,)-alkyl, 0-(C..-C1.1)­

cycloalkyl, OCO-(C1-C3)-alkyl, S{O)n.2(C1-C,)-alkyl, COO-(C1-C,)-alkyl, -OC0-0-(C1-C.1)-

11lkyl, -OCO-C0-0-(C1-C3)-alkyl, CONH2, CONH-(C1-C8)-alkyl, CON-[(C1-C,)-alkyl],: -

NHCO-(C1-C•)-alkyl, N-(C1-C,)-alkyl-eO-(C1-C8)-alkyl, -NHCO-O-(C1-C,)-alkyl, -N-(C1-C,)-

5 alkyl-C~-O-(C1-Cs)-alkyl, -NHCONH-(C1-C,)-alky( -N-(C1-C,J-alkyl-CONH-(C1-C,)-alkyl. -

NHCONH-S02-(C1-C8)-alkyl, . 

-N-(C,-C,)-alkyl-CONH-S02-(C1-Cs)-alkyl, -NO,, -CN; wherein the alkyl or cycloalkyl groups 

Call oplio11ally contain one or more Unsaturations and/or can have cine or more hetero atom 

incorporated therein and optionally, in each case have one or more hydrogen atoms replaced by 

I 0 halogen, -OJ-i, (C1-C3)-alkyl, --OCO-(C1-C3)-alkyl or (C3-C13)-cycloalkyl; 

with a proviso that when R., represents moiety (A) wherein R6 represents (C.1-C.,)-cycloalkyl 

optionally containing one or more hetero atom incorporated th~rein, the hetero at.om is not 

nitrogen; 

P and Qare independently selected from hydrogen and'C1 to Ci alkyl; . . .. : .. 
15 or P and Q can be joined together with the carb~n atom to ,;,hich they are attached to form (C;­

C8)-cycloalkyl as represented bi' moiety {A-I): 

~· ., 
(A-1)' 

wherein m1 is I and 112 is O, l, 2. 3_, 4 or 5 and R6 is an aryl as defined above; 

20 or P and R;, can be joined together to form a cyclic system as represented by moiety (A-2): 

(A-2) 

wherein m1 is I and n2 is 0, I, 2, 3 or4 and ring G is an aryl a~ defined above; 
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, X represents either a d?uble bond or a triple bond; and 

.I, Kand Lare independently selected from a group consisting of hydrogen, halogen, 

(C1-Cu1)-alkyl, (C3-Cu)-cycloalkyl, -OH, -O-(C1-C10)-alkyl, -O-(C3-C13)-cycloalkyl, 

-OCO·(C1·Cto)-alkyl, -OCO-(C3·Cu)-cycloalkyl, -OCO-CO-O-(C1-C10)-alkyl, · 

5 -OCO-CO-O-(C;-C13)-cycloalkyl, -OCO-O-(C1-C10)-alkyl, -OCO-O-(C3-C 13)-cycloalkyl, 

-OCO-NH"(C1-C10)-alkyl, -OCO-NH-(C3·C13)-cycloalkyl, -OCO-N-[(C1-C111)-alkyl]z. 

-OCO-N-[(C3-C13)-cycloalkyl)i, -OCO-NHS02-(C1-Cfo)-alkyl, -OCO-NHSO,-(C.i-C1,)-

cycloalkyl, -NH2, -NH-(C1-Cs)-alkyl, -N-[(C1-C8)-alkyl]i, -N02 and -CN; . 

wherein the alkyl or cycloalkyl groups can optionally contain one or more ul)saturations and/or · 

10 can have one or more hetero atom incoijlorated therein and optionally, in each case have one·or 

more hydrogen atoms replaced by halogen, -OH, (C1-C3)-alkyl, 

-O-(C1-C,J-alkyl, -OCO-(C1-C3)-alkyl, -COOH, -COO-(C1-Cs)-alkyl, 

-COO-(C1-C,J-haloalkyl, -NHCO-(C1-Cs)-alkyl, -ONOi. -NH-(C1-Cs)-alkyl, -N-[(C 1 -C,).-~lkyl]i, 

-N02; -CN, (C,-Cu)-cycloalkyl, aryl or heterocyclic radical; 
.. . ' . 

15 or J and K can be joined together with the carbon atom to which they are attadhed to represent a 

20 

25 

(C3-C13)-cycloalkyl or-CO- group and Lis as defined above; 

or J, K and L are absent wh~n n1 is O; 

R1 represents a group selected from hydrogen, halogen, aryl and CO-aryl, wherein the ring or 

ring system is unsubstituted or substituted as defined ~hove; 

Preferably, 

l l,8-hydroxyandrosta-4-ene-3-one, compound of formula I-B, and physiologically acceptable salt 

thereof; 

\ l IH)m, l"'m" 1 
Z-(C)m1--C-X-C'--{C)fl1-K 

,...o-co--a, · ! . 
•• 

Formula I-B 
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wherein 

Z represents 0 or S; 

R1 represents hydrogen or methyl which may be eith~r in a or (I-configuration, or methylene: 

R, and R.'. are the same or different and each independently represents hydrogen, halogen or u 

5 methyl group; · 

R5 represents a group selected rrom (C1-Crn)-alkyl, (C3-Cu)-cycloalkyl, 

-O-(C1-Cw)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is un5ubstiluted or 

substituted by one or more halogen, -OH, (C1-C3)-alkyl, -O-(C1-C.1)-alkyl, (C,-C13)-cycloalkyl: 

wherein the alkyl or cycloalkyl groups can optionally contain one or more unsaturations and/or 

10 ean have one or more hetero atom incorporated therein and optionally in each c.ase have one or, 

more hydrogen atoms replaced by halogen, -OH, (C1-C,)-alkyl, -0-(C1-C3)-alkyl; (C)-Ci.1)­

cycloalkyl; and 

111 1 is 1.; 

1112 is 0 or J; 

15 ITI) isOo~ I; 

n1 is0, I or2; 

20 

P. and Q are h:(drogen; 

X represents either a double bond or a triple bond; and 

J, K and L are independently selected from a group consisting of hydrogen, halogen, (C1-C111)­

alkyl, (CrCu)-cycloal~yl, -OH, -O-(C1-C10)-alkyl,. -0-(C,-Cu)-cycloalkyl, -OCO-(C1-C 1ul­

alkyl, -OCO-(Cj-C 13)-cycloalkyl, -OCO-C0-0-(C 1-C10)-alkyl, -OCO-C0-0-( C,-c, ))-<:ye Joa lkyl. 

-OC0-0-(C 1-C io)-all<yl, -OC0-0-(C 3-C14).:_\'Yf!9alkyl, . -OCO-NH-(C ;·;c m)-alkyl, -OCO-NH: 

(C3-C13)-cycloalkyl, -OCO-N-[(C1-C1o)-alkyl)i, -OCO-N-[(C3-<;:13)-cycloalkyl)2, -OCO-NHSO,-
' 

, (C1-C10)-alkyl, -OCO-NHS02-(C;-C 13)-cycloalkyl, -NH,,. -NH-(C1-C,)-alkyl, -N-[(C,-C,)-

25 al_kyl]i, -N02 and -CN. 

Most preferably, 

l l(I-hydroxyandrosta-4-ene-3-one, compound of fonnula 1-B, and physiologically acceptable salt 

thereof: 
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HO 

I' Q jH)m.! llllnh J 
\I · · I 

z-cc1m1-c--x-c-cc1111-K 

.... o-c~Rs . t 
k1 ' . 

Formulal-B 

wherein 

Z represents S; 

5 R1 represents hydrogen or methyl which may be either in a or ll-configuration; or met~ylene; .. . . . . 
R2 and R.i are the same or different and each independently represents hydrogen, halogen pr a 

methyl group; 
.. 

R; represents a group selected from (C1-C10)-alkyl, (C3-C13)-cycloalkyl, 

-0-(C1-Crn)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted or . . 
10 substituted by one or more halogen, -OH, (C1-C3)-alkyl, -O-(C1-C3)calkyl, (C3-C13)-cycloalkyl; 

wherein the alkyl or cydoalkyl groups can optionally cont:Un one or more u~saturat!ons and/or 

can have one or more hetero atom incorporated therein and optionally in each case have.one or. 

more hydrogen atoms replaced by halogen,. -OH, (C1-C3)-alkyl, -0-(C1-C,)-alkyl, (C.i-C1.il­

cycloalkyl; and 

15 1111 isl; 

1n2 is a; 
'm3 is0; 

n1 is0, 1 or2; 

P and'Q are h"ydroge_n; 

20 X represents a triple bond; and 

.T, Kand Lare independently selected from a group consisting of hydrogen, haiogen, (C1-C111)­

alkyl, (C3-C 13)-cycloalkyl, -OH, -O-(C1-C1o)-alkyl, -O-(C3-Cn)-cycloalkyl, -OCO-(C1-C111)-

alkyl, -OCO-(C3-C11)-cycloalkyl, -OCO-CO-O-(C1-C10)-alkyl, -OCO-C0-0-(C,-Cll)-cycloalkyl, 

-OC0-0-(C1-C10)-alkyl, -OC0-0-(C3-Cll)-cycloalkyl, -OCO-NH-(C1-C10)-alkyl, -OCO-NH-
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(C.i-C1.1),cycloalkyl, -OCO-N-[(C1-C1o)-alkyl)z, -OCO-N-[(C.i-C1.1)-cycloalkylfa, '0CO-NHSO,­

(C1-C111)-alkyl, -OCO-NHS02-(C,-C13)-cycloalkyl, -NH,, -NH-(C 1-C,)-alkyl. -N-[(C 1-C" ,)­

alkyl],, -N02 and -CN. 

5 DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to npvel, safe 11/3-hydroxyandrosta-4-ene-3-one, compound of 

fom1ula I, and physiologically acceptable salt thereof. 

IO Compound'of fommla I, 111ay be in the fonn of diasteoromers and mixtures thereof. As used 

herein, any stereoiscimeric form includes diastereomers ~nd mixtures thereof. 

15 

Reference to compound of fommla I hereinafter includes a compound of fonm1Jn I and 

physiologically acceptable salt thereof. 

With respect to the various groups encompassed by the generic tem1s used here and throughout 

this specification, the following definitions and explanations are applicable: 

As used herein 'alkyl' can be straight-chain or branched and can optionally contain one or more 

20 unsaturations and/or can. have one or more hetero atom incorporated therein and optionally, in 

each case have one or m<,>re hydrogen atorris r.,Placed by-F, '.CJ, -Br, -1,'.. 

-OH;--OCO-(Ci-C3)-alky~ (C3-C13)-cycloalkyl, aryl or heterocyclktadical. 

As used herein 'alkyl including qne or more unsaturations' is to be understood as meaning 

'alkenyl' and/or 'alkynyl'. Exemplary alkyl groups·'include.methyl. ethyl, 11-propyl, i-propyl. 11-

25 butyl, I-butyl, 11-pentyl, 3-pentyl, 2-octyl and the like. Exemplary alkenyl grottps include ethenyl. 

propenyl, !-butenyl, {Z)-2-butenyl, {E)-3-methylbut-2-enyl, 

(E)-2,4-pentadienyl, (Z)-3-heptenyl and the like. ExemP.lary alk)11yl groups include ethynyl, 

propynyl, l-butynyl, 2-butynyl, 4-methyl-2-pentyny~ 2,4-hexadiynyl and the like. 

30 As used herein 'cycloalkyl' is to be understood as meaning monocyclic, bicyclic, tricyclic and 

polycyclic ring systems such as norbomyl, adamantly and .the like. The tenn 'cycloalkyl' as used 

herein can optionally contain one or more unsaturations and/or can have one or n1ore hetero alon1 
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incorporated therein -F, -Cl~ -Br, -1, ·OH, -OCO·(C1-C3)-alkyl, (C3-CIJ)·cycloalkyl. aryl or 

heterocyc lie radical .. 

As used herein 'halogen' or 'halo group" refers to fluorine, chlorine, bromine or io~ine. 

As used herein aryl is to be understood as· meaning ring systems such as phenyl. naphlhyl. 

anth.racenyl, phenanthryl, preferably aryl is phenyl. 

As used herein heterocyle or heterocyclic ring is to be understood as meaning ring systems 

IO which, in addition to carbon; also contain hetero atoms, such as, for example, nitrogen. oxygen 

or sulfur. This definition furthermore includes ring systems in ·which the heterocycle or 

h~terocyclic ~adical is fused with benzene rings. Ex~mples of h_eteroc~cles or heterocyclic rings_ 

are: 

hete~oa_ryl~. such as 

I 5 benzimidazolyl, 

1-[(C 1-Co)·alkyl]benzimidazolyl, 

imidazolyl, 

2- or·3-thienyl, 

2- or 3-furyl, 

20 benzoxazolyl, 

benzothiazolyl, 

2·, 3· or 4-pyridyl, 

pyrimidinyl, 

4-, 5- or 6-pyridazin-2H-yl-3-one, 

25 4-, 5- or 6-pyridazin'2-(C1-Cs)-alkyl-2H-yl-3-one, 

2-benzyl-4-; ·5- or -6-pyridazin-2H-yl-3-one,' 

3- or 4-pyridazinyl, 

2-, 3-, 4- or 8-quino!inyl, 

J-, 3- or 4-isoquinolinyl, 

30 1-phthalazinyl, 

3- or 4-cinnolinyl, 



2- or 4-quinazolinyl, 

· 2-pyrazinyl, 

2-quinoxalinyl, 

2-, 4- or .5-oxazolyl, 

11 

5 3-, 4- or 1-isoxazolyl, 

2-, 4- ?r 5-thiazolyl, 

3-, 4- or 5-isothiazolyl, 

l-[(C1-Cc,)-alkyl)-2-, -4- or -5-imidazolyl, 

3-, 4- or 5-pyrazolyl, 

I 0 l-((C1-Cc,)-alkyl]-3-, -4- or -5-pyrazolyl, 

I- or 4-[l,2,4]-triazolyl; 

4- or 5-[ 1,2,3]-triazolyl, 

l-[(C1-C,,)-alkyl]-4- or -5-[l ,2,3)triazolyl, · 

3-, 4- or 7-indolyl, 

15 N-((C1-C.,)-alkyl)-3-, -4~ or -7-indol>:l 

2-[(C1-Cc.)-alkyl]-3(2H}-indazolyl, 

1-( ( C1 -Cc,)-alkyl]-3( I H}-indazolyl, 

. 5-tetrazolyl, 

1-( ( C1-C,,)-alkyl]- IH-tetrazolyl, 

20 2-[(C1-C,,)-alkyl]-2H-tetrazolyl. 

In one embodi~1ent the' preferred compounds of fonnula I are selected from the· compoundo 

wherein 1n1 is l 

25 In Qne embodiment the preferred ~ompounds of fonnula I are selected from the compounl!E 

wherein rn1 is I and P and Q are hydrogen. 

30 

In one embodiment the compounds of fonnula I are selected fro;n the compounds wherein R... 

represents moiety (A). 



12 

In one embodiment the compounds of fonnula I are selected from the compounds wherein R, 

represents moiety (8). 

In one embodiment the compounds of fonnula l are selected from the compounds wherein R, 
.. 

5 · represents moiety (C). 

In one embodiment the compounds of formula I are selected from the compounds wherein m1 is 

I; P and Qare both hydrogen and R. represents moiety (A). 

10 Jn one embodiment the compounds of formula I are selected from the compounds wherein m1 is 

I; P and Q are both hydrogen and R. represents moiety (B). 

15 

In one embodiment the compounds of formula I are seiected from the compounds wherein- m, is . · . . 
I; P and Q are both hydrogen and R. represents moiety (C). 

In one embodiment the compounds of formula I are selected from th~ compounds wherein Rr, is 

selected from a group consisting o_f (C1-C8)-alkyl, aryl and a heterocyclic radical wherein the . 

ring.or ring system is unsubstituted or substituted as defined above. 

20 In one embodiment the compounds of fonnula I are selected from the compounds wherein R; . 

represents a group selected from ~. wherein R,o is selected from a group consisting of (C 1~C,)-
. alkyl and a heter~cyclic radical wherein the ring or ring system is unsubstituted or sub$tiluted as 

defined above. 

25 Jn one embodiment the present invention .provides -l 1{3-hydroxyandrosta-4-en!'-3-bne, a 

· coinpound of fomtula I-A and physiologically acceptable salt, thereof: 
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110 

0 

Formula I-A 

5 

= represents a single or double bond and 

represents Cl or /l-configuration. 

wherein 

Z represents 0, S; 

I 0 R1 represents hydrogen or methyl which may be either in aor /l-configuration, or methylene; 

R2 and R3 are the same or different and each independently represents hydrogen, halogen or a ... 

methyl group; 

111 1 is 1, 2 or 3; 

R., represents a group selected from (C1-C8)-alkyl, (C3-C13)-cycloalkyL aryl and a heterocyclic 

IS radical, where the ting or ring system is unsubstituted or substituted by one or mo~e substituents 

selected from. 

(C1-C•)-alkyl, .(C3-C13)-cycloalkyl, halogen, O-(C1-Cs)-alk~l .. O-(C.1-C 1;)-cycloalkyl, OCO-(C1-

C.1)-alkyl; S(O)o.2(C1-Cs)-alkyl, COO-(C1-Cs)-alkyl, -OC0-0-(C 1-C,)-alkyl, 

-OCO-CO-O-(C1-¢i)'alkyl, t;:ONH,, CONH-(C 1 -C8)-alky~. CON-[(C,-C,J-alkyl],. 

20 -NHCO-(C1-Cs)-alkyl, N-(C1-Cs)-alkyl-CO-(C1-C8)-alkyl, -NHC0-0-(C 1-C,)-alkyl, 

-N-(C 1-C,)-al kyl-CO-O-(C1-Cs)-alkyl, -NHCONH-(C1-Cs)-alkyl, 

-N-(C1 -Cs)-alkyl-CONH-( C1-C s)-alkyl, -NHCONH-S02-( C1 -C8)-alkyl, 

-N-(C1-Cs)-alkyl-CONH-S02-(C1-C8)-alkyl, -NO,, "CN; 

wherein the alkyl or cycloalkyl gmups can optionally contain one ormore unsaturations and/or 

25 can have one or more hetero atom incorporated therein and optionally. in each case have one or 
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more hydrogen atoms replaced by -F, -Cl, -Br, cl. -OH, -OCO-(C1-C3)-alkyl, (C.1·Cu)· 

cycloalkyl, aryl or heterocyclic radical; with a proviso that when R.; represents moiety A wherein 

R,, represents (C3-Cu)-cycloalkyl optionally containing one or more hetero atom incorporated 

therein, the ,hetero atom is not nitrogen; 

5 P'and Qare independently select<;<! from hydrogen, halogen and C1 to C.1 alkyl; 

or P and Q can be joined together with the carbon atom to which they are attached lo form <C.•· 

C,)-cycloalkyl as represented by moiety (A-1): 

0 

R(> • 

(A·l) 

wherein m1 isl and n2 is 0,1, 2, 3, 4 or 5; 

I 0 or P and R6 can be joined together to fonn a cyclic system as represented by moiety (A-2): 

(A·2) 

wherein ~1 is. I and n2.is 0, I, 2; 3 or 4 and ring G is optionally present, wherein G represents a 

(C3-C8)-cycloalkyl, aryl or a heterocyclic radical as defin.ed above; . . 
15 Rs represents a group selected· from R6, ·9·Ro or -N(R.)Ro, wherein Ro is as .defined above and 

R8 represents hydrogen, (C1 ·Cc.)-alkyl or (CrC;,)-cycloalkyl; 

In one embodiment the compounds of forniula I-A are selected from the compounds wherein 

20 ni 1 is· I; P and Qare both hydrogen; R,, is selected from group consisting of (C1-C•)-alkyl, aryl 

" and a heterocyclic radical; or 
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10 

15 

wherein ·m1 is I; P and Q are both hydrogen; Ro is aiyl wherein the ring or ring system is 

unsubstituted or substituted as defined above; or 

wherein R,, is phenyl wherein tlte ring or ring system is unsubstituted or substituted as defined 

above. 

In · one embodiment the present invention provides 11/3-hydroxyandrosta-4-ene-3-one, a 

compound of formula 1-B and physiologically acceplable salt thereof: 

HO 

\ /Q ri"~ t''"·'j . 
Z-(C')n11-c·-x-C'-(C)111-K 

, .O-C'o---..'.R$ . I~ 
R1 

0 

Formula 1-B 

represents a single bond or double bond and 

represents a or /3-configuration. 

\Vherein 

15 Z represents 0, S; 

R1 represents hydrogen or methyl which may be either in aor /3-configuration, or methylene; 

R2 and R, are the same or different and each independently represents hydrogen, halogen or a . . 
methyl group; 

-1111 is I, 2 or 3; 

20 1112 is 0 or I; 

1n:i is 0 o'r l ; 

n, is 0, I .or 2; 

P and Qare independently selected from hydrogen, halogen and C1 to ·c, alkyl; 

X !"epresents either a double bond or a triple bond; and 
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J, Kand Lare independently selected from a group consisting of hydrogen, halogen, 

(C1-Cio)-alkyl, (CrC13)-cycloalkyl, -OH, -O-(C1-C10)-alkyl, -O-(C3-Cu)-cycloalkyl, 

-OCO-(C1-C10)-alkyl, -OCO-(C3-C1;)-cycloalkyl, -OCO-C0-0-(C1-C10)-alkyl, 

-OCO-CO-O-(C3-C13)-cycloalkyl, -OC0-0-(CJ-Cio)-alkyl, -OC0-0-(C3-C13)-cycloalkyl, 

5 -OCO-NH~(C1-Cio)-alkyl, -OCO-NH-(C;-C13)-cycloalkyl, -OCO-N-[(C1-Crn)-alkyl],, 

-OC0-N:[(C;-C1;)-cycloalkyl],, -OCO-NHS02-(C1-C10)-alkyl, 

-OCO-NHS02-(C;-C1 i)-cycloalkyl, -CO-[ (C;-C 1 o)N-cyclo ], -bCO-[ (C3-Cw)N-cyclo ], 

-NHz, -NH-(C1-Cs)-alkyl, -N-[(C1-Cs)-alkyl],, -NOz. -CN, aryl and a heterocyclic radical as 

defined above; 

IQ o_r J and K can be joined together with the carbon atom to which they are attached to represenfa 
' ' 

(C;-C13)-cycloalkyl or--CO- group _and i, is as defined above; 
-

Rs repre~ents a grouP. selected from Ri,, -0-R,; or -N(R8)Ri,, Wherein R,, is as defined aboye and 

R, represents hydrogen, (C1-C6)-alkyl or (C,-C.)-cycloalkyl;. 

In one embodiment the compounds o.f fom,1111.a l~B .are selected ~ro91 the co~pounds whereili, .1111 

IS is I; P and Qare both hydrogen; X repre~ents either a double bond or a triple bond; mi is O; m3 is 

O; n; is I and J, Kand L .;e independently selected from hydrogen, halogen, -OH, -OCO-(C,­

Crn)-alkyl and -O<?O-O-(C1-C10)-alkyl. 

Preferably, 

20 l l(j-hydroxyandrosta-4-ene-3-one, compound of formula 1-B, and physiologically acceptable salt 

thereof: 

. HO 

\1° r"'' t"''1 
Z-(C)m1-C-X-C-(CJ111-K 

,.o-co--R5 - ! 
R1 

Formula 1-B 
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wherein 

Z represents 0 or S; 

R1 represents hydrogen or methyl which may be either in aor 13-conliguration, or methylene; 

R, and R3 are the same or different and each independently represents hydrogen, lrnlogcn or a 

5 methyl group; 

Rs represents a gro_up selected· from (C1-C10)-alkyl, (C3-C13)-cycloalkyl, 

-O-(C1-Ci11)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted 

or substituted by one or more halogen,. -OH, (C1-C3)-alkyl, -0-(C1-C3)-alkyl, (C3-C1;)­

cycloalkyl; wherein the alkyl or cycloalkyl groups can optionally contain one or more 

I 0 unsaturations and/or can have one or more hetero atom incorporated therein and optionally in· 

ca~h case have one or more hydrogen atoms replaced.by halogen, -OH, (C1-C3)-alkyl. -0-

(C1-C3)-alkyl, (C3-C13)-cycloalkyl; and 

111 1 is 1; 

m2 isOorl; 

15 m3 is 0 or I; 

· n1 is 0, I or 2; 

P and Q are hydrogen; 
. -

X represents either a double bond or a triple bond; and 

.I, Kand Lare independently selected from a group consisting of hydrogen, halogen. !Ci-

20 C111)-alkyl, (C3-C13)-cycloalkyl, -OH, ·-O-(C1-C10)-alkyl, -O-(C3-C13)-cycioalkyl, -OCO-tC1-

C 1 o)-alkyl, -OC0-(!:;:3-C13)-cycloalkyl, -OCO-C0-0-(C 1-C10)-alkyl, -OCO-C0-0-(C ,.c 1.• l· 

cycloalkyl, -OCO-O-(C1-C1o)-alkyl, -OCO-O-(CrC13)-cycloalkyl, -OCO-NH-(C1-C111J-alkyl. 

•OCO-NH-(CrC13)-cycloalkyl, -OCO-N-[(C1-C1o}alkyl)i, _-OCO-N-[(C3-C13)-cycloalkylb -

OCO:NHS02-(C 1-C 1o)-alkyl, -OCO-NHS02·(C3-C13)-cycloalkyl. -NH,. -NH-(C1-C-x)-alkyl. -

25 N-[(C1-C~J-alkyJ],;-N02 and·-CN. 

Most preferably, 

11(3-hydroxyandrosta-4-ene-3-on.e, compound of formula 1-B, and physiologically acceptable salt 

30 thereof: 
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HO 

\ l r')"'' -!"):"·' j 
Z-(r)m1-C....._X-("-fC')n1-K 

,. .Q--C"O--R5 , I~ 
"• 

0 

Formula 1-B 

wherein 

Z represents S; 

s· R1 represents hydrogen or methyl y;hich may be either in a or P-con,figumtion, or methylene; 

Ri and R, are -th~ same or different and each independently represents hydrogen, halogen .or a 

. 10 

111etl1yl group; 

R; represents a group selected from (C1-Cio)-alkyl, (C3-C1J)-cycloalkyl, 

-O-(C1-C10)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted 

or substituted by one or more halogen, -OH, (C1-C3)-alkyl, -O-(C1-C,J-alkyl, (C3-C1J)­

cycloalkyl; wherein the alkyl or cycloalkyl groups cal) optionally contain one· or more 

unsaturations and/or can have one or more hetero atom incorporated therein and optionally in 

·each case ~ave one or more hydrogen atoms replaced by halogen, -OH, (C1-C3}-alkyl, -O­

(C1-C3)-alkyl, (C3-C13)-!'ycloalkyl; _and '· .. 

15 -m1 is!; 

m2is O; 

m, isO; 

111 is 0, I or 2; 

P and Q are hydrogen; 

20 -X represents a triple bond; and 

J, Kand Lare i;dependently selected from a group consisting of hydrogen, halogen, (C1-

C10)-alkyl, (C,.c;,)-cyclo~lkyl, -OH, -O-(C1-C10)-alkyl, -O-(C3-C1J)-cycloalkyl, -OCO-(C1-

<;;10)-alkyl, ·-OCO-(C3-Cll)-cycloalkyl, -OCO-C0-0-(C1-C10)-alkyl, -OCO-C0-_0-(C3-C,,)-

cycloalkyl, -OCO-O-(C1-C10)-alkyl, -OC0-0-(Ci-Cu}-cycloalkyl, -OCO-NH-(C1-C111i-alkyl. 
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-OCO-N H-(C,-C u)-cycloalkyl, -OCO-N-[ ( C1-Cio)-alkyl]z, -OCO-N-[ ( C3-C1 .1)-cycloalky l]i, • 

OCO-NHS02-( C 1·C1 o)-alkyl, -OCO-NHS02-(Ci-C13)-cycloalkyl, -NH,, ~!'I H-(C 1-C,)-alkyl, -

N-[(C1-C•)-alkyl]i. -N02 and -CN . 

. 5 In one embodiment the present invention provides 11(:1-hydroxyandrosta-4-ene-3-one, a 

compound of fonnula 1-C and physiologically accept~ble salt thereof: 

"·' 
Formula I-~ 

10 

= represents a single or double bond and 

represents a or jl-cqnfiguration. 

wherein 

Z represents S; 

15 R1 represents hydrogen or methyl which may be either in a or {:I-configuration, or methylene; 

R2 and Ri are the same or different and each independently represents hydrogen, halogen or a 

illethyl group;-· -

m1 is l,2or3; 

P and Q are independently selected from hydrogen, halogen and C1:to·C; alkyl; 

20 R1 represents a group select~d fro·m halogen, CO.aryl and Rc.,_\vherein the aryl ring ofCO-uryJ is 

unsubstituted or substituted by one or more substituents as defined above for the ring or ring 

syste1n; 

R,, represents· a group selected from (C1 -Cg)-alkyl, (Ci-Cll)-cycioalkyL aryl and a heterocycl ic 

radical, where the ring or ring syste[ll is unsubstituted or substituted by one or more substituents 

25 selected from 
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(C1-C,)-nlkyl, (C3-C13.):cy:loalkyl. halogen. O-(C1-C,)-alkyl, O-(C3-C13)-cycioalkyl. OC0-(C1-

C.i)-alkyl, S(O)o.2(C 1-C,J-alkyl, COO-( C 1-C,)-alkyl, -OC0-0-(C 1-C3J,al kyl, 

-OCO-CO-O-(C1-C3)-alkyl, CONH2. CONH-(C1-C8)-alkyl, CON-[(C1-C,)-alkyl]?. 

-NHCO-(C1-C,)-alkyl, N-(C1-C•)-alkyl-CO-(C1-C8)-alkyl, -NHC.0-0-(C1-C8)-alkyl, 

5 -N-(C1-C,)-alkyl-CO-O-(C1-Cx)-alkyl, -NHCONH-(C1-C8)-alkyl, 

-N-(C1-Cxl-alkyl-GONH-(C1-Cx)-alkyl. -NHCONH-SO,-(C1-C8)-alkyl, 

-N-(C:1-Cx)-alkyl-CONH-S02-(C1-CR)-alkyl, -N02, -CN; 

wherein th~ al~yl or cycloalkyl groups ~an optionally contain one or more unsaturalions and/or 

can have one or more hetero atom incorporated therein .and optionally. in each case have one or 

10 more hydrogen atoms. replaced by -F, -Cl, -Br, -I, -OH, -OCO-(C1-C3)-alkyl, (C_,-C, 3)­

cycloalkyl, aryl or heterocyclic radical; 

R5 represents a group selected from R,,, -0-R,, or -N(R8)R,,, wherein .Rc. and R,. are as de.fined 

above. 

In one embodi'ment the compounds of fonnula I-C are selected from the compounds wherei.n 1p1 

15 is I; P and Q are both hydrogen and R7 represents R{, wherein, Re. is selected from group 

consisting of (C1-Cs)-alkyl or aryl wherein the ring or ring system is unsubstituted or substituted 

as defined above. 

Physiologically acceptable salts are particularly suitable.for medical application,,. due lo their 

20 greater solubility in water compared with the starting or base compounds. Suitable 

l'hysiologically acceptable acid addition salts of the compounds of the invention may be salts of 

inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric acid, and the like or of 
. -

organic acids such as. for exa1nple1 ~cetic acid, benzenesulfonic acid, benzoic acid, citric acid 

and the like. Examples of suiiable physiolo~cally acceptable basic salts are ammonium salts. 

45 alkali metal salts such as sodium salts and potassium salts and alkalin~ earth metal salts such as 

magnesium salts and calcium salts.· 

30 

The compounds of fonnula I are useful in human or veterinary medicine., in particular as anti­

inflammatory and antiallergic agents. 
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The compounds of formula !. have potentially beneficial anti"inflammatory or antiallergic effects, 

which .are demonstrated by, for example, their ability to b!nd to the glucocorticoid receptor in 

vitro; 11nd inhibit croton oil induced ear edema, cotton pellet induced granuloma, sephadex 

induced hmg edema i11 vivo models,-without causing systemic side effects like involution of 

5 thymus, enhanced deposition of glycogen in the liver, or appreciable change in body weight. · 

All references·to compound(s) of the formula I herein refer to a compound/compounds of the 

formula (I) and to salt thereof. 

. . 
I 0 The present invention provide.s process for preparation of the compounds of the fomrnla I, 

15 

comprising reacting the compound of· formula II, with R.-Y, a compound of formula Ill 

(Sche1117-l): 

HO 

R,·Y 

Forniu11 Ill 

Fonnula II RJ 

Scheme-I 

= represents a singl_e or double bond and 

,. 
represents· a or fl-configuration. 

wherein Z represents 0 or S; 

HO 

z-n.i 

,,,..o-ro-•, 
It, 

20 Ri. R2, R3, Ri and Rs are as defined above; Y represen~ a leaving group; 

In the conipound of formula Ill, Y represents a suitable leaving group. A suitable leaving group 
. . 

is any group which upon· reaction ofa compound of formula II )Vith'l!ie c~mpound of fomrnla Ill, . 

facilitates fonnation of a compound of formula I. For example, Y may be halogen. alkylsulfonate 
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or arylsu!fonale group, like methanesulfonate, p-toluenesulfonate or trifluoromethanesulfonate 

group. 

In one embodiment the present invention also provides a compound of formula I-A and a process 

5 for preparaikm of compound of fonnula IA comprising reacting a carboxylic acid compound of 

formula II-A (a compound of fom1ula II, wherein Z is 0) or a carbothioic acid comp!'und of 

fonnula 11-B (a compound of fomlula II, wherein Z is S) with a compound of fonnula Ill-A 

.(Scheme-ll): 

10 

110 

<> ., 

Formula II 

•• 
., /Q 

V-(C)mi-co--. 

Formul3 IJIPA 

0 

HO 

Scheme-II 

= · represents a single or double bond and 

represents a or 13-configuration. 

wherein Z represents 0, S; 

Ri.. Ri. R3, Rs. R,,, Y, P, Q and m1 are as defined above; 

.. , /J 
k---(C'Jmi-C'0-1(1, 

_..0-('0-Rs. 

•• 

Formula I·.\ " 

!is . The reactions represented by Schemes I or.II can be advantagc;ously carried out in a suitable inert 

organic polar solvi:nt or solvent system, for ·example, acetone, acetonitrile, N,N­

dimethylfom1amide, N,N- dimethylacetamide! dimethyl sulfoxide and the like or mixture \hereof. 

in presence of a suitable base, for example, alkali or alkaline earth metal carbonates like 

potassium carbonate, sodium carbonate, sodium bicarbonate and the like. 

20 

The starting compounds of fo~uta II are either known in the art or can be prepared by following 

known methods, for example, Gordon J .. Phillips et al., .I. Med. Chem., ;u, 3717-3729 (1994); 
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United States Patent No. 4335121; PCT publication No. WO 04/001369 or WO 04/039827. 

incorporated herein by reference. 

Scheme-Ill represents a reaction sequence following which compound of fonnula II can he 

5 prepared. ' 

0 0 
R3 R3 

Furm11b1 11-A 

! ! 

o 
R3 R3 

Formula IV-O; Z=S J."ormul:i 11-JJ: 7.==s 

Scheme-Ill 

I 0 Preferably, the compounds of fonnula TI-A ( compound of formula II, wherein Z is 0) ma.y be 

prepared by treating a compound of fonnula N-A with compounds of formula RsCOOH or an 

active derivative thereof such as an activated ester, anhydride or halide thereof, especially an 

acid halide, for example, an acid chloride, in the presence of an organic base like triethylamii\e 

or an inorganic base like potassium car;b6nate. To obtain compounds of fonnula II-A, wherein R; 

15 represents -0-R,, or -'N(Rs)R,,, the compound of fonnula IV-A is reacted with corresponding R,,-

0-CO-Y' or R,,(R8)N-C0-Y' where Y' represents a leaving ·group such as a halide, 4-

nitrophenolate etc, in the presence of an organic base like triethylamine or an inorganic base like 

potassium carbonate. To obtain compounds of fonnula II-A, where Rs represents -N(R~)R1., and 

R, is hydrogen, the compound· of fonnula TV-A can be reacted with the corresponding 

20 isocyanate OCN-R,,. The compounds offonnula IV-A may be prepared by oxidation of 
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compounds of formula. V in presence 'of of a chemical oxidizing agent like periodic acid or 

so di um periodate. 

5 Preferably, 'lhe compounds of fomrnla 11-B ( compound of fom111Ja JI, wherein Z is S) mal' be 

prepared from compound fommla II-A by initial reaction with N,N-dimethylthiocarbamo¥1 

chloride. followed by aminolysis of the resulting rearranged mixed anhydride with dielhylamine, 

or meil1anolysis by methanol .and potassium carbonate, or reacti.on with sodium hydrosulfide in a 

suitable solvent, for example, N,N-dimethylfom1amide. 

10 

The compounds of fommla ll-B; where Z is S may also be prepared by ireating a compound of . . 

fonn.ula JV-B with compounds of formula RsCOOH or an active deri~ative t~ereof such as an 

activated ester, anhydride ·or halide thereof, especially an acid halide, for example, an acid 

chloride, i.n the presence. of an organic base like triethylamine or an inorganic abse Jike 

15 potassium carbonate. In c;ompounds of fomrnla Il-B wherein Rs represents .-0-R,, or -N(R,)Rc,, 

·the compound of formula IV-Bis reacted with correSpondin~ R,,-0-CO-Y' or R,,(R,)N-CO-Y' 

where Y' represents .a leaving group su~h as a halide, 4-nitrophenolate etc, _in the in the presence 

of an organic base like triethylamine or an inorganic base like potassium carbonale. 

20 The compounds of formula IV-B, where :l.is Smay be prepared from compoµnd fonmtla JV-A 

by carbonyl activation with 1,1'-carbonyldiimidazole and react.ion with hydrogen sulfide or 

sodium hydrosulfide in a suitabl~ soiven~ for example. N,N-dirnethylfonnamide. 

The compounds of fonnula II may be conveniently used as acid addition salts thereof, preferably 

25 in crystalline fomt. Any S\litabl~ base addition salts can be used, for example, sodium or 

potassium salt. 

The compound of formula III-A are known or may be prepared by methods known in the art. 

30 In one 'embodiment the present invention provides a compound of fommla 1-B and a process for 

preparation thereof comprising reacting a carboxylic acid compound of foqnula JI-A (a 

'.:· 
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10· 

25 

compound of fom1ula II, wherein Z is 0) or carbothi~ic acid compound of fonnula 11-B (a. 

compound of fom1ula 11, wherein Z is S) w'.th a compound of fonnu la 111-B (Scheme-IV): 

Z.H 

.,..o-ro-o, ., 
'\ l l"'"'' l"'"'j 

() 
\'-(Clm1-C'--rX-C-(C')ll1-<, 

R.' Formula 111·8 ) 
L 

0 

fi1tr1111l1 II 

Se heme-IV 

= represents a single or double bond and 

represents a or /3-configuration. 

wherein Z represents 0 or S; 

,., /0 1'')'.n: \111111_. r 

%-1<.~1ma-t·-.~-C-tC'l• 1-K 

.. -o-co-R.c 11. 

-""- l./"'-

0 

Ro 

., . 
Fonaula 1-S 

R1, Rz. RJ, Rs. Y, P, Q, J, K, L, .m1 and ni are as defined above, X represents either a double bond 

or a triple bond, m2 is-o or l and ni3 ·is 0 or l; 

15 The compound of- formula 1-B can. be prepared by alkylation of compound of fom1ula II with 

compound of formula III-B, advant~eously cairied out in an inert organic polar solvent, for 

example, ··acetone, acetonitrile, N.N-dimethylformamide, N.N-dimethylacetamide, dimethyl 

sulfoxide and the like in presence of a .s.uitab!e base, for 'example, alkali or alkaline.earth metal. 

carbonates like potassium carbonate, sodium carbonate, sodium bicarbonate and the like. The 

20 compound of formula III-B are known or can be prepared by methods known.in the art. 
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In one preferred embodiment, the present invention provides a compound of fommla 1-C and a 
. . 

process for preparation thereof comprising reacting a compound of fom1ula VI with a compound 

of fonnuln Ill-~ (Scheme-V): 

n a ._, 

Scheme-V 

represents a single or. double bond and 

represents a cir 13-canfiguration. 

wherein Z represents S; 

., 
Fo.-..1111a I.(' 

,...o-cn-1t~ 

••• 

I 0 R1, R,, R3, Rs. R7• Y, P, Q and m1 are as defi!'ed above; 

The compound of formula I-C can be prepared by the alkylation of compound of formula VI 

with compound of formula III-C, advantageously carrii:d out in an inert organic pol~r solvent. for 

.'·example, acetone, acetonitrile, N.N-diwethylforrnamide, N,N-dimethylacetamide, dimethyl 

15 sulfoxide and the like in presence ofa suitable base, for example, alkali-or alkali;1e earth metal 

carbonates like potassium carbonate, sodium carbonate, sodium bicarbo11ate and the like. The 

compound of formqla Ill-C are known or can be prepared by methods known in the art. 

Tile compound of formula VI may be prepa~d by oxidati~n of compoun_d of fomiula 11-8 with 

20 oxidizing agent, for example, hydrogen peroxide, urea-hydrogen peroxide; peracetic acid, 111-

chloroperbenzoic acid, sodium periodate and the like in a polar organic solvent such as methanol, 

ethanol, 2-propanol, acetic acid and the like. 
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The compound of fonnula I and physiologically acceptable salt thereof can also be used .as 

intennediates for preparation of derivatives thereof, for example, the -OH group can be 

converted to halo group or acetylated, sulfonated etc. 

5 The present invention also relates to the dosage fonns for local application depends on the 

precise 'type of formulation to be prepared but generally may be within the range of 0.00 I to I 0% 

by. weight. Generally, however for most types of preparations· advantageously the proportion 

U?ed will be within the ra~ge of0.0Q5 to !% and preferably 0.01 to 0.5%. However, in powders 

for inhalation or insuffiation the proportion.use~ may be within the range of 0.1 to 5%. The daily 

I 0 dose may vary and would be dependent on ·the condition being treated, and the duration of 

treatment desired. 

In ~ne embodiment, th'? amount of a compound acc~rding ta formuia I used to attain the desired 

biological effect depenps on a number of factors,. for exam~!~ the ~pecific compound selected, 

15 the intended use, the type of administration and the clinical state of the patient. In general .• the 

daily dose is ii) the range of O.Olmg to 500mg (typically from O.lmg to !Omg). Orally 

administrable individual dose formulations such as, for example, tablets or capsules can contain, 

for example. from 0.1 mg to 500mg, typically from \mg to IOOmg. 

20 

.. · . 

In the case ofphys.iologically acceptable salts, the above mentioned masses.relate to the' mass· of 

the free compound on which the addition salt is based. The compounds used foi'the prophylaxis 
. . . . .. 

. or therapy may be the compounds according to fonnula I themselves, or, in one embodiment. 

they are present in the form of a phannaceutical COmP,OSition together with an acceptable carrier. 

In one embodiment, the carrier must be naturally acceptable, in the sense that it is COJ)lpatible 

25 w.ith the other ingredients of said composition and is not hannful to the patient's' health. The 

c~rrier may be a solid or a liquid or both and is preferably formulated with the Compound as ~11 
. . 

individual dose, for example as a tablet that may contain from 0.05% to ~5% by weight of the 

active compound. The pharm~ceutica\ compositions of the invention may be preeared according . 

to any of the known pharmaceutical methods which essentially comprise mixing the ingredien's 

30 with phannacologically acceptable carriers and/or excipients, 
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Another aspect of the present invention relates to fonnulation of compounds of fommla I in a 

suitable fonn for administration to a subject. 

Phannaceutical compositions of the invention are those which are suitable for oral, rectal, 

5 topical, ?eroral (e.g. sublingual) and parenteral (e.g. subcutaneous, intradennal or intraarticular) 

administration, although the most suitable manner of administratio11 depends in each' individual 

case on the nature and severity of the condition to be treated and on the nature of the ·compound 

according to fommla I used in each case. Sugar-coated fonnulations and sugar-coated delayed- ·· 

release fommlations, too, are included within the scope of the invention. Jn.one ~l)lbo.d[lnent, 

10 preference is given to acid-resistant and enteric fonnulations. Suitable enteric coatings include 

cellulose acetate phthalate, polyvinyl acetate phthalate, hydroxypropylmethylcellulose phthalate 

and anionic polymers ofmethacrylic acid and methyl m~thacfYlate. · 
. . . 

Suitable pharmaceutical compounds for oral administration may be pr~sent_ jn separate units as, .. 

15 For example, capsules, cachets, fozenges or tablets, which in each case contain a particular 

amount of the compound ac0n;ling to fonnula I; as powders or granules; as solution or 

suspension in an aqueous or non-aqueous liquid; or as an oil-in-water or water-in-oil.emulsion. 

These compositions can be prepared according to any suitable pharmaceutical method which 

includes a step in which the active compound and the carrier (which may comprise one or more 

20 additim1al components) are contacte'd. In general, the 'compositions are prepared.by uniform and 

homogeneous mixing of the active compound with a liquid and/or finely dispersed solid carri~r. 

after wi1ich the product is shaped, if necessarJ. Thus a. tatilet, for example, may be prepared by 

pressing or shaping a powder or granules of the compound, where appropriate with one or more 
. . . 

additional components. Pressed' tablets can be prepared by tableting the compound· 'in free-

25 flowing fom1, for exampl.e a powder or granules, mi~ed, where appropriate, with a binder. 

lubricant, inert diluent and/or one or more surface active/dispersing agems in a suitable machine. 

Shaped tablets can. be prepared by shaping the pulverulent compou_nd; moistened with an inen 

liquid diluent, in a suitable machine. 

30 Phamiaceutical compositions which are suitable for peroral (sublingual) ad~inistration include 

lozenges whicli contain a compound according to formula I with a flavoring agent, usually_ 

' ------, 
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su~rose and gum arabic or tragacanth, and pastilles which comprise the compo4nd in an inert 

base such as gelatin and glycerol or sucrose and gum arabic. 

. . 
Suitable pharmaceutical compositions for parenteral administration may; for example, comprise 

5 sterile preparations of a compound according. to fonnul~· I. These preparations may be 

administered' intradermally, although they may also be administered subcutaneously, 

intramuscularly or intraarticularly as an injection. These prepara!ions may be prepared _by mixing 

the compound with water anci rendering the obtained solution sterile. Injectable· compositions of 

the invention generally contain from 0.01 to 5% by weight oftne active-eompound. 

10 

Suitable pharmaceutical compositions for rectal administration are presc:nt as individual dose 

suppositories. These may be prepared by_ mixing a compound accor~ing to foi:mula I with one or 

more conventional solid carriers, for example·cocoa b'utter, and shaping the resulting mixture. 

15 Suitable pharmaceutical compositions for topical application to the skin may be presem as 

20 

.. 
ointment, cream, lotion, paste, spray, aerosol or oil. The carriers which may be used include. for 

example, petroleum jelly, lanoli_n, polyethylene·gtycols, alcohols and comqinations of two ~( 

more of these substances. lir one embodiment, the active compound is present at a concentration 

ranging from ~-1 to'l5%, for example from 0.5 to 2%, by weight of the composiiion. 

Transdermal administration is also possible. Suitable pharmaceutical compositions for 

-
transdermal administration may be present as individual patches, which are suitable for long-· 

term close contact with the epidermis of the patient Such patches suitably contain the active 

compound in an optionally buffer~d aqueous solution, dissolved and/or dispersed in an adhesive 

. . 
25 or dispersed in a polymer. A suitable active compound concentration is from approx. 0.1 % to 

35%, preferably approx. 1 .to 15%. A particular possibility is the release of.the active compound 

by electro-transport or ionophoresis, as descnbed, for example, in Pharmaceutical Research, 

2(6): 318 (1986). 

30 In one preferred embodiment the compounds of formula I are -adapted for local administration. 

Local administration as used herein includes administration by insufflations and inhalation. The 
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various types of dosage fonns useful fi;>r local administration inclu~e ointments, lotions, creams, 

gels, foams, preparations for transdermal delivery by patches, powders, sprays, aerosols, 

capsules or cartridges for use in inhaler or insufflator or drops (for example, eye,or 1~ose drops), 

solutio11'suspensions for nebulisation, suppositories, pessaries, retention enemas and .chewable or 
. . 

5 suckable tablets or pellets or microencapsulatioii preparations. 

Ointments, creams and gels, may for example, be formulated with an aqueous or oily base with 

the addition of suitable thickening and/or gelling agent and/or solven1s. Such bases may thus, for 

example, include water and/or oil such as liquid paraffin or a vegetable oil such as arachis oil or 

I 0 caster oil, or a solvent such as polyethylene glycol. Thickening agents and gelling agents which 

may be used according to the nature of the base include soft paraffin, aluminum stearate, 

cctostearyl alcohol, polyethylene glycols, woolfat, beewax, carboxypolymethylene and cellu!ose 

derivatives, and/or glyceryl inonosterate and.non-ionic emulsifying agents. 

15 Powders for external application may be fanned with the aid of any suitable powder base, for 

example, talc, lactose or starch. Drops may be formulated "'.ith an aqueous or non ~queous base 

also comprising agents, solubilizing agents, suspending agents or "preservatives. 

Spray compositions may for example be fonnulated as aqueous solution or suspensions or as 

20 aerosols delivered from pressurized packs, such as a metered dose inhaler, with the·. use of a 

suitable liquefied propellant. Aerosol compositions suitable for inhal;:tion can be either a 

suspensio1i.or a solution and generally contain a compound of fom1ula 1-and suitable propellant 

such as a fluorocarbon or hydrogen containing chlorofluorocarbon or mixtures thereat: 
' . 

particularly hydrofluoroalkanes, especially I, l, 1,2-tetrafluoroethane, I, I, I ,2,3,3,3-heptafluoro-11-

25 p,ropane or a mixture thereof. The aeros~l composition may optionally contain additional 

fonnulation excipients well known in the art such as surfactants e.g. oleic acid or lec.ithin and co 

solvents e.g. ethanol. 

Advantageously, the formulations of the invention may be buffered by the addition of suitable 

30 buffering agents .. 
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Capsules and cartridges for use in an inhaler or insuffiator, for example gelatine, may be 

· formulated containing a powder mix or for inhalation 'or a compound of the invention suitable 

powder base such as lactose or starch. Each capsule or cartridge may generally contain between 

20ftg-1 O?Oµg of the compound of fonnula i. Alternatively, the compound of the invention may 

5 be pres~nted without excipients such as lactose .. 

The proportion of the active compound of fonnula I in the local compositions according lo the 

invention depends on the precise type of formulation to be prepared bul will generally be with ii) 

th~ range of fom1 0.001 to 10% by W\)ight. Generally, however for most types of preparntions 

l 0 advantageously. the proportion used will.be within the range of form 0.005 to I% and preferably 

0.0 I to 0.5%. However, in powders for inhalation or insufflation the proportion used will be 

within the range of from 0.1 to 5%: 

. . 
Aerosol formulations ·':'fe preferably .arranged so that each metered dose or. "puff' of aerosol 

15 Contains 20µg-2000µg, prefer~bly about 20µg-500µg of a compound of fonnula I. 

Administration may be once daily or several times daily, for example 2, 3, 4 or 8 tim~s. giving 

for example I, 2 or 3 dOSllS each time. The overall daily .dose with an aerosol will·be "".i.thin the 

range l_OOµg-lOQOµg preferably,_ 200µg-2000µg. The overall daiiy dose ~nd the metered dose 

delivered by capsules and ·cartridges. in an inhaler or insuffiator will generally be double those 

20 with aerosol fonnulations. 

25 

30 

.. . 

Topical preparation may be administrated by one or more applications per day to the affected 

area, occlusiye dressing may advantageously be used. A continuous or prolonged delivery may 

be achieved by an adhesive reservoir system. 

A phannaceutical composition may be a solution or susp_ension comprising a therapeutically 

effective concentration of compound of formula I, with or without other bioactives in 

pham1aceutically effective· concentrations. The composition may additionally comptise of 

various pham1aceutically acceptable excipients s~ch as ch.elating agents, pH rnodifiers, buffers, 

viscosity enhancers, isotonicity agents, solubilizers, preservatives, antioxidants and the like. 
' 

26) 
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· A compound of fonnula I may be fonnu!ated in the fonn of drug delivery systems such as gel . 

fom1ing solutions. 

For internal administration the compounds according to the invention may, for example, be 

5 fommlateCI in conventional manner for oral, parenteral or rectal administration. For111ulation for 

oral adininistration include syrups, elixirs,. powders, granules, tablets and capsules which 

typ'ically contain conventional excipients such as binding agents, fillers, lubricants, disintegr•nts, 

wetting agents," suspending agents, "emulsifying agents, preservatives, buffer salts, flavoring, 

coloring and/or sweetening agents as appropriate. Dosage unit fonns are. however, preferred as 

IO described below. 

Slow release or enteric coated fonnulations may be advantageous, particularly fo.r inflammatory 

bowel disorders. 

15 Preferred forms of preparation for internal administration are dosage unit.forms i.e. tablets and 

capsules; Such dosage unit forms contain horn O.Olmg to 20mg preferably from 2.5mg to I Omg . . 
of the compounds of the invention. 

The present invention provides a pharmaceutical composition comprising I l/I-hydroxyandrosta-

20 4-ene-3-one, a compound of formula I and physiologically acceptable salt thereof. 

25 

30 

The present invention in one embodiment provides. a pharmaceutical composition comprising 
. I 

I 1/I-hydroxyandrosta-4-e~e-3-one; a compound of fom1ula I-A, and physiologically acceptable 
. - . -

salt thereof. 

The, present invention in one ·embodiment provides a pharmaceutical composition co1111>rising 

I !/I-hydroxy androsta-4-ene-3-one, a compound of formula 1-B, physiologically acceptaolc salt 

thereof. 

i) 
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The present invention in one embodiment provides a pharmaceutical composition comprising 
. . 

· l l(j-hydroxyandrosta-4-ene-3-<Jne .. a compound of formula 1-C, and physiologically acceptable 
. . . 

salt thereof. 

5 TIJe invention is illustrated but not r~stricted by the description in the following examples. 

EXAMPLES 

I 0 Example I 

9,1 l-Epoxy-17 a-hydroxy-16a-methyl-3-oxandrosta-1,4-diene-17 P,.carboxylic acid 

... 

.·~o··"~: .. --- ..... ... 
0 .& 

A solution of periodic acid (4.59g, 0.020~mol) in water (25ml) (prepared by heating to S0-55°C 

15 and then cooling to 30-35°C) was added dropwise to a.stirrep suspension of 17a,21-dihydroxy-

9,ll-epoxy-16a-methylpregna,l,4-dienc-3,20-dione (5.0g, 0.0134mol) in tetrahyd_rofuran (25ml) 

at 0-5°. The reaction mixture .was stirred at 0-5°C for 2hrs, water was added to the reactipn 

mixture at 0-5°C. The precipitated product·was filtered, wasJ:ied with water, and dried to yield 

the title compound as w)l!te sol\d (4.7~g.,98.7%). 

20 1H NMR (400 MHz in CDCh); ·a; 0.92(d, J=6.99Hz, 3H),' 1.04(s, 3H), l.29-l.3G(m, lH), I .44(s, 

3H), 1.41-1.82(m, 4H), 2.12-2.94(m, 6H), 3.19(s, IH), 3.55-3.65(m, IH), 6.1 l(s, IH), 6.14(dd, 

J1=10.09Hz;J2=1.68Hz, IH), 6.60(d,J=!0.06Hz, IH). 

Example 1 

25 9, l 1-Epoxy-17 a-[ (2-furanylcarbonyl)qxy] 16a-methyl-3-oxoandrosta-l ,4-diene-l 7 P­

carboxylic acid 
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To su"."~nsion of 9, I 1-epoxy"H a-hydroxy-16a-methyl-3-oxoandrosta- l ,4-diene-l 7 fi-carboxylic 

acid.(4.5g, O.Ol 2mol) in acetone (25ml) at I O-;J5°C was added sequentially triethylamine (5.3ml, 

. 0.038mol) and 2-furoyl chloride (4.96):. 0.038mo'I). After stirring for 4 hrs at 25-30°C, 

5 diethylamine (2.63ml, 0.025mol) was added dropwise at I0-15°C and·then stirred at ambient 

temperature for !hr. Thereafter the reaction mixture was acidified to pH 1.0-1.5 at 0-5°C, the 

precipitated ~roduct was filtered,_ washc;d '!"ith water, and dried to yield the title compound as 

white solid (5.96g, 99%). 

1H NMR (400 MHz in CDCl3+DMSO-d6), 8: 0.98(d, J=7.09Hz., 3H), J .07(s, 3H), 1.25-l .48(m, 
. . . 

I 0 ZH), l.46(s, 3H), l.66-l.8l(m, 3H), 2.02-2.74(m, 6H), 3.26(s, I H), 3.26-3.32 . 

(ni, JH), 6.19(s, lH), 6.22(dd, J,=i0.13Hz. J2=1.16Hz. IH), 6.53(dd; J1=3.44Hz, J2=1.61Hz, 

lH), 6.64(d, J=l_Q.04Hz, IH ), 7.15(d,J=3.37Hz, lH), 7.62(d, J=0.81Hz, l H). 

Example 3 

15 17/i-((N,N-Dimethylcai:bamoyl)thio]carbonyl-9,11-epoxy-17 a-({2-furanylcarbonyl)oxyl-

16d,.methyl-3-oxoandrosta-l,4-diene 

A solution of 9, l J-epoxy-17 a-((2-furanyl'carbonyl)oxy] 16~-methyl-3-oxoandros1a- J ,4-diene­

l 7 ,8-carboxylic acid (7.0g, 0.0129mol) and N,N-dimethylthiocarbamoyl chlori<!e (2.74g, . . . 

20 o.0259mot) in tetrahydrofuran osm!J was cooled to 10 to 1s•c and treated with triethytamine 

(2.86g, 0.0283mol) and tetrabutularnmonium iodide (0.5g). The reaction mixture. was. then 

wanned to ambient temperature, stirred for 4hrs and then added N.N-dimethylacetarnide (21ml) 

followed by water ( l 40ml). The resultant mixture was cooled to 0°C, the product filtered . 

. washed with water and dried to yield the title compound as light yellow solid. (6.6g, 79.l %.). 
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'H NMR (400 MHz in CDCh+DMSO-d6), 8. 1.0J(d, J;.7.1lHz,3H), l.15(s, 3H), 1.41-1.49(111, 

2H), 1.46(s, 3H), l.72-l.87(m, 3H), 2.19-2.73(m, 6H), 3.06(s, 3H), 3.16(s, 3H), 3.30(s, IH), 

. 3.30-3.32(m, IH), 6.19(s, !Hi, 6.22(dd, Ji=I0.02Hz, J1=1.74Hz. !HJ, 6.58(dd, J 1=3.5!Hz, 

J2=1.68Hz, lH), 6.64(d, J=I0.09Hz, IH ), 7.22(d,J=3.51Hz), 7.67(d, J=0.90Hz, IH). 

Example4 

9, 11-Epoxy-1 7 a-[ (2-furanylcarbonyl)oxyJ-17 q-hydroxy-16a-methyl-3-oxoandrosta-1,4-. 

diene-17 p..carbothioic acid 

· 10 A suspension of . 17 p..[(N.N-dimethylcarbamoyl)thio]carbonyl-9, l 1-epoxy-17 a-[(2-

furanylcarbonyl)oxy]-16a-methyl-3-oxoandrosta-l,4-diene (5.0g, 0.0106 11101) and potassium 

carbonate (2.94g, 0.0213mol) in methanol (25ml) was stirred at ambient temperature for 5hrs 

under a blanket of nitrogen. Thereafter, water was added to the reaction mixture and the resultant 

clear ·solution was washed with toluene . The aqueous layer containing the product was 

15 charcoalizcd and then acidified with 2N HCI until pH was 1.5 to 2.0. The precipitated product 

was filtered, washed with water, and dried to· yield the title compound as an pff-white solid (3.6g, 

83.%). 
1H NMR {400 MHz in CDCl3), ~ 1.0l{d, J=7.l 1Hz, 3H), !. f2(s, 3H), l.36-!.48(m, 2H), l.46(s, 

3H), 1.72-1.Sl(m, 3H), 2.18-2.69(m, 6H), 3.28-3.31(m, lH), 3.31(s, lH). 6.2l(s, lH), 6.25(dd, 

20 J1=10.08Hz. J,=l.76Hz. !H), 6.55(dd, J1=3.48Hz, J2=1.61Hz, IH), 6.63(d, J=l0.06Hz. lH), 

7.23(dd,J1".'3.45Hz, J 1=0.58Hz. IH). 7.64(d,J=0.97Hz, IH). 

Exa111ple 5 

25 17 p..[(N,N-Dimethylcarbamoyl)thiojcarbonyl-6a,9a-di0uoro-l 7 a-[(2-furanyl­

carbonyl)oxy)-11P..hydroxy-16~methyl-3-oxoandrosta-1,4-diene 
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To a solutio1i of 6a,9a-dilluoro-17 a-[(2-fura!lylcarbonyl)oxy]-1 I P-hydroxy-16a-methyl-3-

oxoandrosta-!.4-diene-17,8-carboxylic acid (12.3g, 0.025mol) and· N.N-dimethylthiocarhamoyl 

chloride (9.29g, 0.075mol) in tetrahydrofuran (60ml) was added triethylamine (J0.48ml, 

5 0.075mol) at I 0-15°C and tetrabutylammonium iodide (0.92g) and the mixture stirred for 4hrs 

at ambient temperature. Dimelhylacetamide (37ml) and water (31 Om!) were added to the re~ction 

mixture and stirred for 2hrs at 0°C. The solid obtained was filtered, washed with water and dried 
. ' 

to yield the title compound as a white solid (I 4.3g, 99%). 

1H NMR (400 MHz in CD.Cl3+DM$0-d6), o: 1'.00(d, J=7.10Hz, 3H!, l.19(s, 3H), i.30-1.3/i(m, 

10 IH), l.54(s, 3H), L63-2.00{m, 3H), 2.22-2.60{m, 4H), 3.03(s, 3H), 3.16(s, 3H), 3.31-3.36(m, 

lH), 4.29(d, J= 8.91Hz, lH), 5.39(br-s, IH), 5.43-5.59(rri, IH), 6.22(s, .IH), 6.2'7(dd, 

J1=10.15Hz, J2=1.75Hz, lH). 6.60(dd, J1=3.49Hz, Jz=l.70Hz, lH), 7.15(d, J=3.46Hz, lH ), 

7.26(d. J=9.85Hz, lH), 7.SO(d, J=0.92Hz, !H). 

15 · Example 6 

. 6a,9 a-Qifluoro-I I/H1ydroxy-16fl-meth}!l-3-oxo-17 a-propionyloxyandrosta-l ,4-diene-17 P­

. carbothioic acid 

20 A suspension of 17 p..[(N,N-dimethylcarbamoy\)thio]carbony1-6a,9a-difluoro-l IP-hydroxy-16j3-

methyl-3-oxo-l 7 a-propionylox)'androsta-1,4-diene (5.0g, 9.27 mmol) in 75ml diethylamine was 

heated under reflux for 8hrs. The cooled re.action mixture was poured in to ice-water acidified 

with 2N HCI to pH 2 and extracted with ethyl a~etate. The ethyl acetate extract was washed with 
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water, dried; and .concentrated in vacuo. The residue obtained was crystallized from ethyl acetate 

to give !he title compound as light yellow solid (3.2g, 73. 7%) 

'H NMR (400 MHz in CDCh),O: 1.06(s, 3H), 1.16(t, J'.=7.S2Hz, 3H), !.20-l.25(m, IH), 1.39(d. 

J=7.23H:z, 3H), l.54(s, 3H)._ 1.67-2.0S(m, 4H), 2.22-2.80(m, 4H), 2.39(q, J=7.69Jiz, 2H). 

5 4.45(br-d, J=7.69Hz, IH);S.30-5.SO(m, IH), 6.38(d, J=9.93Hz, IH), 6.43(s, IH), ·7.IS(dd. 

J=!O.l 7Hz, IH) .. 

In an analogous manner was prepared 6a,9a-difluoro-t 7a-[(2-furanylcarbonyl)oxy]-11 p. 

hydroxy-16/J-methyl-3-oxoandrosta-l,4-diene>-l 7 p.carbothioic acid. 

I 0 Example 7 

6a,9a-Difluoro-17 a-[ (2-fu ranylcarbonyl)oxy ]-11 fJ-hydroxy-16a-methyl-3-oxoan drosta- l ,4-

diene-17 fJ-carbothioic acid 

0 '" ... ··Yo .... . 

0 • 

i 

A suspension of 17 /J-((N.N-dimethylcarbamoyl)thio]carbonyl-6a,9a'.difluoro-l 7 a-[(2-

15· furanylcarbonyl)oxy]-l lfJ-hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene (I 4.2g, 0.02411101) and 

potassium carbonate (6.78g, 0.0491mol) in methanol (70ml) was stirred at ambient temperature 

for 6hrs under a blanket of nitrogen. Thereafter, water was added to the reaction mixture and the 

resultant clear solution was washed with toluene. The aqueous layer containing the product was 

charcoalized and then acidified with 2N HCI until pH was 1.5 to 2.0. The precipitated product 

20 was filter~d. washed with water, and dried to yield the title compound as white solid ( 11.Sg. 

94.8%). 
1H NMR (400 MHz in CDCl3+DMSO-d6), O; l.03(d,J=7.17Hz, 3H), l.20(s, 3H), l.31-l.37(11L 

1 H). l.56(s, 3H), I. 73-2.03(m, 3H), 2.28-2.59(m, 4H), 3.37-3.42(m, 1 H), 4.35-4.38(br-d, 1 Hl. 

4.89(d, J=l.22Hz, IH), 5.34-5.Sl(m, IH), 6.34(dd, J 1=10.06Hz, J 2=1.88Hz, 1 H), 6.39(s, 1 Hi. 

25 6.53(dd,J,=3.45Hz,J2=1.73Hz, IH), 7.14(dd,J,=3.28Hz,J,=0.49Hz, lH), 7.25(dd,J1=10.12Hz. 

J2=1.30Hz, IH), 7.63(dd,J1=1.73Hz,J2=0.63Hz, IH). 
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The following 17 JJ-carbothioic acids were prepared by an analogous method to example 7: 

9a-Fluoro-l 7 a-[(2-furanylcarlionyl)oxy]-11,IJ-hydroxy~ I 6a-methyl-3-oxoandrosta- I ,4-diene-

17,B-carbothioic acid. 

6a,9a-Difluoro-1 l,B-hydroxy-16 a-methyl-17 a-[[(3-metl;yl-2-furanyl)carbo1;yl]oxy]-3-

oxoandrosta-J ,4-diene- I? JJ-carbothioic acid. 

,' 
Ga,9 a-Di fl uoro-17 a-[(3-f1;ranylcarbonyl)oxy]-l I ,B-hydroxy- I 6a-methyl-3-oxoandrosta- I ,4-

· l 0 aiene-17,B-carbothioic acid. 

6a, 9 a-Difl uoro· i 1,B-hydroxy-16a-~ethyl-3-oxo-17 a-[(2-thienylcarbonyl)oxy]-androsta-1,4-

diene-1 7,B-carbothioic acid . 

. . 
' 

15 17 a-[[(5-Cliloro-2·thioenyl)carbonyl]oxy]-6a,9a-difluoro-1 I JJ-hydroxy-16a-methyl-3-

20 

oxoandrosta-l,4-diene-1 7 JJ-carbothioic acid. 

I 7 a-Cyclopropylcarbonyloxy-6 a,9a-difluoro-l l JJ-hydroxy-16a-methyl-3-oxoandrosla- I ,4-

diene-1 7,IJ-carbothioic acid. 

I 7 a-Cyclobutylcarbonyloxy-6 a,9a-difluoro- l l,IJ-hydroxy~ i 6a-;..,ethyl-3:oxoandrosia-1,4-diene-" 

I 7 P,carbothioic acid. 

17 a-Cyclopentylcarbonyloxy-6a,9a-difluoro-l l,B-hydroxy-16a-methyl-3-oxoandrosta-1,4-

25 diene-1 7 ft.carbothioic acid. 

17 a-Cyclohexylcarbonyloxy-6a,9a-difluoro-11,IJ-hydroxy-16a-methyl-3-oxoandrosta-I ,4-

diene-17,B-carbothioic acid. 



I 7 a-Cyclohexylmethylcarbonyloxy-6a,9a-difluoro-I I fi-hydroxy- l 6a-melhyl-J-oxoandrosta­

J ,4-diene-J 7 P-carbothioic acid. 

9a-Fluoro-J IP-hydroxy-l 6a-methyl-J-oxo-J 7 a-propionyloxyandrosta- I ,4-diene-17 p.. 
5 carbothioic acid. 

9a-Fluoro-l 1 P-hydrm,y-16P-inethyl-3-oxo-17a-propionyloxyandrosta-l ,4-diene-l 7 p.. 

carbothioic acid. 

I 0 6a,9a-Difluoro-I IP-hydroxy-l 6a-methyl-J-oxo-17a-propionyloxyandrosta-1,4-diene"17 p.. 

carbothioic acid. 

15 

6a,9a-Difluoro-11_8-hydroxy-16P-methyl-3-oxo-l 7 a-propionyloxyandrosta-1,4-diene-J 7 /3-

carbothioic acid. 

. 
I 7 a-Butryloxy-6a,9a-difluoro- l 1P-hydroxy-J6a-methyl-3-oxoandrosta- l ,4-diene- I· 7 P-
carbothioic acid. 

?a,9a-difluoro-l l/J-hydroxy-16a-methyl~3-oxo-l 7 a-valeryloxyandrosta-l ,4-diene-17 P-

20 carbothioic acid. 

·-
6a,9a-Difliloro-l IP-hydroxy-\6a-methyl-17 a-(2-methylpropionyl)oxy-3,.oxoandrosta-1,4-

diene-17 fJ-carbothioic acid. 

25 17 a-Di~hloroacetoxy-6a,9a-difluoro-l IP.hydroxy-16a-methyl-3-oxoandrosta-1,4-die1)e-l 7 P­
carbothioip acid. 

30 

6a,9a-Difluoro-J J ,B-hydroxy-17 a-(methoxymethylcarbonyl)oxy-I 6g-methyl-3-oxoand rosta­

l ,4-diene-17 P-carbothioi~ acid. 

""' I 
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Ga, 9a-Difluoro-l 7 a-(ethoxymethylcarbonyl)oxy-11 P-hydroxy-1 Ga-methyl-3-oxoandrosta· I ,4-

diene-l 7 /J-carbothioic acid. 

17 a-(Etl;oxycarbonyl)oxy-11 P-hydroxy-16a-methyl-3-oxoandrosta- I ,4-diene-17 P-carbothioic 

5 acid. 

6a,9a-Oifluoro-17 a-(ethoxycarbonyl)oxy-l IP-hydroxy-16a,methyl-3-oxoandrosta- I ,4-diene-

17 P-carbothioic acid. 

10 Example 8- Co111pou11d IA.44 

2-Phenyl-2-oxoethyl 6a,9a~dilluoro-I l,B:hydroxy-l 6a-methyl-3-oxo-17 a­

propionyloxya~drasta-l,4-diene-11 p.carboxylate 

·~· :~-~· ···(? 
F ,,0 

0 • ' 

F o : , 

' 
2-Bromo-1-phenylethanone (0.438g, 2.2mmol) and sodium iodide (50mg) were added lo a 

15 stirred mixture of 6a.9a-difl~oro-l 1.0-hydroxy-16a-methyl-3-oxo-17 a-propionyloxy-andr9sta­

l,4-diene-17 /J-carboxylic acid {l.Og, 2.20mmol) and anhydrous potassium· carbonate (0.360g, 

.2.6mmol) in aceto.ne (15ml). The mixture. was stirred t~nder a .blanket of nitrogen at 25 to 30°C 

For 8hrs, ihen poured i~to water and ex"tracted with ethyl acct.ate. The organic layer was washed 

twice with water, dried, and concentrated i11 vacuo. The residue was purified by column 

20 chromatography (40% ethyl acetate in hexane) to yield the title compound ~s a white solid. 

The Following compounds w~re prepared in a manner similar to example S using an appropriate 

carboxylic acid of formula Hand compound of formula III-A: 

IA.I, IA.2, IA.4, IA.5, !A.7 to IA.JO, IA.12, !A.15 to IA.19, IA.21, IA.23 to 25, IA;28 to 30. 

25 IA.32, IA.33, IA.36, IA.37, .IA.42, IA.46, IA.48, JASO, !A.52, IA.54, IA.57, IA.60, IA.62 to 

IA.67, lA.71, !A.72, lA.74, IA.76, IA.77, IA.80, IA.82, IA.84, IA.87, IA.91, IA.103. IA.I l:i, 

IA.118, IA.121, !A.133. 



5 

41 

Example 9- Compound JA.38 

S-[2-0xo-2-( 4-trifluoromethylp henyl)ethy I) 6a,9 a-di0uoro-1 I fl-hydroxy-l 6a-methyl-3-

oxo-I 7 a-propionyloxyandrosta-l ,4-diene-17 p.carbothioate 

·. 

·A mixture of 2-bromo-1-(4-trifluoromethylphenyl)ethan-1-one {0.569g, 2.13mmol), 6a,9a­

difluoro-l l,8-hydroxy-16a-metbyl-3-oxo-l 7 a-propionyloxyandrosta-1,4-diene-I 7 p.carbothioic 

acid (l.Og,_ 2.13mmol) and anhydrous potassiu~ carl!onate (0.295g, 2 .. 13mmol) in acetone 

(25ml) was stirred under a blanket of nitrogen at 25 io 30°C fot 3hrs. The reaction mixture was 

'10 then poured into water and extracted·with ethyl acetate. The·organic layer was washed with 

water, dried, and concentrated in vacuo. The residue was purified by column chromatography 

(40% ethyl acetate in hexane) to yiel\i the title compound as a white solid. 

The following compounds were prepared in a m~er similar to example 9 using an appropriate 

thioic acid of fonnula II and compound of formula Ill-A: 

15 JA.3, fA.6, _IA.II, IA.13, IA.14, IA.20, IA.22,. IA.26, IA.27, IA.31, lA.34, lA.35, lA.39,IAAO, 

!A'.43, IA.45, IA.47, IA.49, JA.51, IA.53, IA.SS, IA.56, IA.58, IA.59, IA.61, IA.63, IA.68 to 

20 

IA:70, IA. 73, IA. 75,- IA. 78, IA. 79, IA.81, !A.83, !A.85, IA.86, IA.88 to IA.90, IA.92 lo IA.1·02, 

IA.i·o4 t~ IA.108; "i.i; .. 110 to JA.114, IA.1.16, lA.117, !A.119, IA.120, !A.122 to IA.124, IA.126 

to IA.132, JA.134 to JA.186, IA.198. 

Example I 0- Co111pou11d IA.59 

S-[1,1 "Dimethy!-2.:0xo-l-phenylethyl) 6a,9 a-difluoro-11;8-hydroxy-1·6a-methyl-3-oxo-17 a­

propionyloxyand rosta~ I ,4-dienc-17 ,8-carbothioate · 
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2-Bromo-2-me)hyl-1-phenyl-propan-1-one (0.483g, 2.1311111101) was added Lo a stirred mixture of 

6a,9a-di fluor?-l lfJ-hydroxy-16a-meLhyl-3-oxo-l 7 a-prop.ionyloxyandrosta-1,4-diene-J 7 {J­

carbothioic acid (1.0g. 2.13mmol) and anhydrous potassium carbonate (0.295g. 2.IJmmol) in 

acetone. (20ml) and the mixture was stirred under a blanket of nitrogen at 25 Lo 30°C for 3hrs. 

5 The reaction mixture was then poured into water and extracted with ethyl acetate. The organic 

layer was washed with water, dried, and concentrated in vacuo. The residue was purilied by 

column chromatography (40% ethyl acetate in hexane) to·yield the title compound as a white 

solid. 

I 0 The following compounds were prepared in a ri1anner similar Lo example I 0 using an appropriate 
. . . 

thioic acid of formula JI and compound of.formula m,A: 

IA.109, JA.187 to IA.197, 

Example 11- Compound IA-1.2 

15 S-(1-Be)lzoylcyclopentyl) 6ti9a-difiuoro-ll{J-hydroxy-16a-methyl-3-oxo-17 a­

P ropiony loxyan drosta-l,4-diene-17 fJ-carbothioate 

(1-Bromocyclopentyl) phenyl methanone (0.539g, 2.13mmol) was added to a stirred mixture of 

6a,9a-difiuoro-l l,B-hydroxy-l 6a-methyl-3-oxo-17 a-propionyloxyandrosta-l ,4-diene-17 {J-

20 carbothioic acid (J.Og, ~.1311111101) and anhydrous potassium carbonate (0.295g, 2.13mmol) in 

acetone (25ml), and the mixture was stirred under a blanket of nitrogen.at 25 to 30~C for 3.hrs. 
. . . . 

The reaction mi~ture ·was then poured.into water and extracted with ethyl acetate. The organic 

layer was washed with water, dried, and "concentrated in vacuo. The residue was purified by 

column chromatography (35% ethyl acetate in hexane) to yield the title compound as a white 

25 solid. 

The compound IA- I. I was prepared ii) a manner similar to example I I. 
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Example 12- Compo1111d IA-2.J 

S-(l-Oxo-1,2,3,4-tetrahydronapth alen-2-yl) 6a,9a-di~uoro-1 IP.hydroxy-16a-methyl-17'!" 

propionyloxy-3-oxoandrosta-1,4-diene-17 p.carbothionte 

2-Bromo-1-tetralone (0.395g, I..75mmol) was added to a stirred.mixt.ure of6a,9a-d!fluoro-l IP­

hydroxy-16a-methyl-3-oxo-17a-propionyloxyandrosta-l,4-diene-l7 ,B-carbothioic acid (0.500g, 

l.06mmol) and anhydrous potassium carbonate (0.16lg,_l.17mm.ol) in acetone (IOml) and the 

nlixture was stirred under a blanket of nitrogen at 25 to 30°C for 3hrs. The reaction mixture was 
. . 

then poured into water and extracted with ethyl acetate. The organic layer was washed with 

JO water, drf~d. and concentrated in vacuo. The residue was purified by column chromatography · 

( 40% ethyl acetate in hexane) to yield the title comj>ound as a white solid. 

Example 13- Compound JA.41 

S-12-0xo-2-(2,4,6-Trimethylphenyl}ethyl] 9 a-chloro-17 a-[ (2-furanylca rbonyl)oxyl-1-1 p. 

15 hydroxy-I 6a-methyl-3-oxoandro5ta-1,4-diene-17 p.carbothioate 

. 

..... o . 9 = ~"{fA ~o .... 
o ~~ ~d#o. o ... :0 

n o 
0 0 

2-Bromo-1-(2,4,6-trimethylphenyl)ethanone (0.287g, 'J.l3mmol) was added to a stirred mixture 
. . 

of 9, 11-epoxy-l 7 a-[(2-furanylcarbonyl)o,xy]-l 6a-methyl"3-oxoandrosta-l ,4-diene-l ,7 /3-
. . 

carbothioic acid (0.600g, l.28mmol} !Ind anhydrous potassium carbonate (0. I 94g, l.40mmol) in 

10 acetone (25ml) and the mixture was stirred under a blanket of nitrogen at 25 to 30°C for 2.5hrs. 

The reaction mixture was then poured into water and extracted with ethyl acetate. The organic 

layer was washed with water, dried, and concentrated in vacuo. Tile crude solid was dissolved in 
' . 

glacial acetic acid (!Om!) and concentrated hydrochloric aqid (!ml) was added at 10-15°C. The 

mixture was stirred at 15-20°C for 30 min, poured into ice-water (4001111), the product filtered. 
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. washed with water, and finally dried in air oven. Tire crude solid was purified by column 

chromatography (35% ethyl acetate _in ·hexane) to yield the title compound as a white solid. 
. ' . 

E.~amp(e U- Co111pou11d IB.45 

5 S-(4-Hydroxy-but-2-ynylJ 912'-chloro-17a-((2-furanylcarbonyl)oxy(-11 p.hydroxy-16a-
.. 

methyl-3-oxoandrosta-I ,4-diene-l 7 fl-carbothloate 

~OH 

. ~~-- H~~:.TO 
0~· 0~ . 

4-(Tetrahydropyran-2-yloxy)-but-2-ynyl toluene-4-sulfonic acid ester (0.727i, 2.24mmol) was 

added to a stirred mixture of 9,ll-epoxy-17a-[(i-furanylcarbonyl)oxy]-17a-hydroxy-!6a-
' I 

IO methyl-3_-oxoandrosta-l ,4-diene-17fl-carbothio.ic acid (l.Og, 2.13 mmol) ai:id -anhydrous. 

potassium carbonate (0.300g, 2.34mm61)_ in acetone (20ml) and the mixture was stirred under a 

blanket of nitrogen at 25 to 30°C for 4hrs. The rea.Ction mixture was then poured into water and 

extracted with ethyl acetate. The organic layer was washed with water, dried, and conce1itrated 

i11 vacu.a. The crude solid was dissolve in methanol (15ml) and concentrated hydrochloric acid 

15 (4ml) was added at l0-15°C. The miicture was stirred at 25-30 for 30miti and then heated at 

60°C for 4hrs. The mixtu_re was then cooled and ppured in to ice-water. The solid was filtered. · 

· washed with water, and dried. The crude solid was purified by colupm chromatography (3'l-o 

methanol in dichloromethane) to yield the title compound as a white solid. 

20 . Examnle 15- Compoutid IB.2 1 

S-( 4-Hyd roxy-but-2-ynyl) ·t;a,9 ir-dilluoro-11 ,B-hydroxy-16(?-methyl-3-.oxo-l 7 a­

propionyloxyand~osta-l,4-diene-17 p.carbothioate 

., 
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4-Chloro-but-2-yne-1-ol (0.169g, l.62mmol) was added .to a.stirred mixture of 6a,9a-difluoro­

l IP.hydroxy-16a-methyl;3-oxo-l 7a-propionyloxyandrosta-1,4-diene~17 p.carbothioic acid 

(0;800g, 1.5~ mmol) a?d anhydrous potassium carbonate (0.234g, I. 70 mmol) in acetone (201111) 

and the mixture was stirred under a blanket of nitrogen at 25 to 30°C for 3hrs. The reaction 

5 mixtur_e was then poured into water and extracted with ethyl acetate. The organic layer was 

washed with water, dried, and concentrated i11 vacuo. The residue was purified by column 

chromatography (3%.methano.1 in dic~loromethane) to·yield the title compound as a white solid. 

. . 
The.following compounds were prepared in a manner similar to example 15 using an appropriate . . 

10 thioic acid of formula II and compound of formula lll-B: 

IB.I, IB.4, IB.5, IB.7 to IB.11, IB.20 to IB.24, IB.26 to IB.29, IB.38, !B.39, IB.61, IB.62, 

IB: 1.32. 

Example 16- Compou"'I IB.25 

15 S-13-(l-Hydroxycyclohexyl)prop-2-ynyl! 6a,9a-difl~on_i-170..( (2-f uranyi~arbonyl)oxy I· 

11 p.bydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 P.carboth ioate 

4-Methyl-[3-(hydroxycyclohexyl)prop-2-ynyljbenzenesulfonate (0.222g, 0.72mmol) was added 

to a stirred mixture of 6a,9a-difluoro-17 a-[(2-furanylcarbonyl)oxy]- rl,B-hydroxy- I 6a-metl1yl-

20 3-oxoandrosta-l ,4-diene-17,B-~arbothioic acid (0.350g, 0.688mmol) a~d anhydrous pot~ssium 
carbonate (O.I04g, 0.156mmol) in aceionc (iOml) and the mixture was stirred under a blanket of 

nitrogen at 25 to 30°C for 3hrs. The reaction mixture was then poured into water and extracted 

. with ethyl acetate. The organic layer was washed with water, dried, and .concentrated ;,, vacuo. 

The residue was purified by column chromatography (35% ethyl acetate in hexane) to yield the 

25 : title· compound as a white solid. 

: 26) 
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Compound IB.40 was prepared in a manner similar to example 16. 
·. 

Example 17- Comooimd IB.35 

S-14-ri-Butylcarbonyloxy-b ut-2-ynylJ 6a,9a>-di0uoro-1 l ,8-hydroxy- I 6a-methyl-3-oxo-17 a-

. 5 ~ropionyloxyandrosta-t,4-diene-l 7P-carbothioate 

Valery! chloride (0.337g, 2.79mmol) was added at 10-15°C in to a stirred mixture of S-(4-
.. ' . . ' - . 

hydroxy-but-2-ynyl)6a,9a:-difluoro-1 l p.hydroxy- l 6a-methyl-3-oxo-17 a-propionyl­

oxyandrosta-1,4-dien"- l. 7 P:c~rbothioate (0.5g, 0.93mmol) and triethylamine (0.282g, 2.7911111101) 
- . . . . ~ 

10 in acetone (20ml) and the mix!Ure was stirred under a blanket of nitrogen at 25-30°C for Shrs. 

15 

The reaction mixture was then poured into water and extracted wjth ethyl acetaie. The organic 

layer was washed with water, dried, and concentrated i11 vacuo. The ·residue was purified by 

column chromatography (35o/o ethyl acetate in hexane) to yield the title compound as a white 

solid. 

The following compounds were prepared with similar maimer to example 17: 

IB.31 to IB.37, IJ?.48 to JB.53, IB.55 to IB.~o: IB.67 t~ IB.73, rn,75 to 'iB".86, IB.88, IB.92-

IB.102, IB.104 to !B.122, IB. U4, IB.133, IB.135, IB.~48, JB.155, !B.157: 

20 Exai11ple 18- Compowid JB.3 

. S-( 4-Fl uorobut-2-yny.I) 6a,9 a-difluoro-11 ,8-hydroxy-16 a-methyl-3-oxo-17a.-p~opionyl­

oxyand rosta-I ,4-diene-l 7 p..carbothioate 
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Diethylaminosulfur trifluoride (DAST) (0.15lg, 0.93mmol) was added to a stirred solutio11 of S-
. . 

( 4-hydroxy-but-2-ynyl) 6a,9a-difluoro-l lfJ-hydroxy- I 6a-methyl-3-oxo- I 7 a-

propionyloxyandrosta-l,4-diene-17 jkarbotltioate (0.450g, 0. 783mmol) in dry dichloromethane 

5 (20ml) at 25-30°C ai1d the mixture was stirred ynder a blanket of nitrogen at 25-30°C for 2hrs. 

The reaction mixture was washed with sodium bicarbonate solution (2'Sml), water, dried, and 

concentrated in yacuo. The residue was purified by col11mn chrom~tography (40% ethyl acetate 

in hexane) to yield the title compound as a white solld. 

1.0 The compound IB.6 was prepared in a ·~anner ~irriilar to example 18. 

. 15 

Example 19- Ca111ptJu11d IB.15 

S-( 4-Hydroxy-(Z)-but-2-enyl) 6a,9 a-difluoro-1 'Ta-[ (2-furanylcarbonyl)oxy]-11 ,8-hyd roxy­

l 6a-metltyl-3-oxoandrosta-1,4-diene-l 7 fJ-carbothioate 

(ZJ:4-Chforo-but-2-en:l-ol (0.691g, 6.48nµnol) was added to a stirred mixture of Ga,9a­

difluoro.-l 7 a-[(2-furanylcarbonyl)oxy]-l l,8-ltydroxy-16a-methyl-3-oxoandrosta-l,4'diene• I 7 ,8-. 

carb~thioic acid (3.0g, 5.871l)mol) and anhydrous potassium carbonate (0.895g, 6.48 mmol) in 

acetone (60ml) and the mixture was stirred under a blanket of nitrogen at 25 to 30°C for 3hrs. 

20 The reaction mixture was then poured into water.and extracted with 'ethyl acetate. The orga11ic 

layer was washed with water, dried, md concentrated in vacuo. The residue was purified b7 
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column chromatography. (1% methanol in dichlorometl1ane ) to yield .the title compound as a 

white solid. 

The compounds IB.16, lB.30 were prepared with similar manner to example 19. The compounds 

IB.13, lB.14,.lB.17 were prepared by similar manner using (E);4:bromo-bul-2-en-l-ol and an 

5 appro~'riate thioic acid of forinula II. 

·jo 

Exa111vte 20- Co11111ou11d IB.44 

S-[4-(2-Ethoxy-1,2-dioxoetltyl)oxy-(E)-but-2-enylJ 6 a,9a-dinuoro-l I {J-hydroxy-16°". 

mcthyl-3-oxo-17 a-propionyloxyandrosta-l ,4-diene-17 {J-carb.othioate 

Lo" . ~o\0_; 

·-....~ & • ·~o 
. .& F 

o o -:d#o o ... ~ . 
& 

0 . i : 

Ethyl oxalyl chloride (0.352g, 2.58mmol) was added at 10-15°C in to a stirred mixture of S-(4C 

hydroxy-(E)-but-2-enyl)-6a,9t;z-difluoro-l l {J-hydroxy-16 a-methyl-3-oxo-1 7 a-

p ropionyloxyandrosta- l ,4-diene-17 p..carbothioate (0.7g, l.29mmol) arid triethylamine (0.260g, 

2.58mmol) in acetone-(20ml) and the mixture· was stirred under a blanket of nitrogen at 25-30°C 

15 for 8hrs. The reaction mixture was then poured into water and extracted with ethyl acetate. The 

organic layer was washed wiih water, dried, and concentrat~d in vacuo. The residue was purified 

by column .chromatography (35% ethyl acetate in hexane) to yield the title compound as a white, 

solid. 

20 
·: 

The compound IB.46 was prepared in a similar manner to example 20. The compounds IB.47 

and !B.54 were prepared from.IB. lS and IB.4 respectively, in a similar manner to examP.le 20. 

Example 21- Compou11d IB.42 

4-Meth oxy-4-oxo-(EJ-but-2-enyl 6a,9 a-dinuoro-11 jJ-hydroxy-16 a-methyl-3-oxo-1 7 a-

25 propionyloxyandrosta-1,4 diene-J 7fJ-carbothioate 

,.....--
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Methyl 4-bromocrotonate (0.19lg, l.06mmol) was added at 25-30°C in to a stirred mixture of 

6a,9a-difluoro-l l P-hydroxy-16a-methyJ-j-oxo-17.a-P.ropionyloxyandrosta-l ,4-diene-17 /J­

carbothioic acid (0.Sg, l.06mmol) and anhydrous potassium carbonate (0'.146g, I.061111110!) iii 

5 N.N-dimethylforrnamide (!Om!) and the mixture was stirred under a blanket of nitrogen at 25-

300C for I.Shes. The reaction mixture was then poured into water and extracted with ethyl 

.acetate. '!'he organic layer .was washed with water, dried, and concentrated in. vacrio. The residue 

was purifl~d by column chromatography (40% ethyl ·a~etate "in ·hexane). to yield the title 

compound as a white solid . 

io · . . · .. 

Compounds IB.41 and IB.43 were prepared in a manner similar to example 21. 

Exw11ple1l 

6a,9a-Difluoro;17 a-[(2-furanylcarbonyl)oxy)-l lP.hydroxy-16a-methyl-3-oxoandrpsta-l ,4-

l 5 diene-17/J.carbonylsulfenic ac"id 

A solution of urea-hydrogen peroxide (2.4lg, p.O;i56mol) in N.N-dimeth_ylforrnamide was added 

at IO to t 5°C into a clear solution· of. 6a,~a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy]-l I /3-

hydroxy-16a-methyl-3-oxoandrosta-l,4-diene-l 7 p.carbothioic acid (13.0g, 0.0256mol) in N.N-

20 dimethylforrnamide (40ml). The reaction mixture was stirred ·at .10-IS"C for 30min, th.en poured 

into ice-water. The solid was filtered, washed with water, and dried at 50-60°C to yield the title 

compound as white solid (12.0g, 89.48%). 



(' 

50 

• 
1
H NMR (400 MHz in CDCl3+DMSO-d6), 8: l.Oi;{a, J=7.09Hz, 3H), 1.19{s, 3H). J.33-

1.38(111, I H), l.55(s, 3H), l.58-1.98(m, 4H), 2.26-2°.52(m, 4H), 3.02-3.06(m, I H), 4.32-(hr-d, 

J=8.76Hz, IH), 5.14-5.19(br-s, IH), 5.38-5.54(m, JH), 6.29(s, lH), 6.30(d, J=8.71Hz, IH), 

6.54(dd'.J,=3.32Hz, J2'."'l.53Hz, IH), 7.08(d, J=3.37Hz, IH), 7.27(d, J'.'.°I0.30Hz, IH), 7.67(s. 

5 IH). 

• 10 

E.~ample 13 

6a,9a-Difluoro-l 1,8-hydroxy-l6a-methyl-3-oxo-l 7a-propionylo~yandrosta~1,4-diene- I 7 p. 

carbonylsulfenic acid 

-~'r 
0 : 

F 

· Hydrogen peroxide (30'vol, 60ml) was added to a suspension of 6a,9a-difluoro-J IP-hydroxy-

I 6a-methyl-3-oxo-17 a-propionyloxyandrosta-l_.4-diene- I 7P-carbothioic acid (20.0g, 

42.68mmol) in methanol (120ml) at 10 tO' 15°C . The reaction mixture was stirred at ambient 

temperature for I hr. Excess peroxide was neutralized with 10% sodium metabisul!ite solution, . . 

15 the procluct was filtered, washed with water, and dried to yield the title compound as white solid· 

(19.9g, 96.22%). 

1H NMR (400 MHz in C9Cl3+DMSO-d6), 8: 0.98(d, J=7.10Hz, 3H), l.OS(t, J=7.S5Hz, 3H), 

l.12(s, 3H), l.25-l.33(m, JH), l.53(s, 3H), l.58-J.93(m, 4H), 2.JZ,-2.47(m, 4H) • .2.33(q, 

J=7.S7Hz, 2H), 2.95-2.99(m, ·IH), 4.24-4.27(br-d, IH), 5. JS(br-s, IHi.-5.36-5.53(111, I H), 6.26(s. 

20 I H), 6.27(dd, J 1=10.21Hz, J 2=1.68Hz, IH), 7.24(d, J=9.73Hz, IH). 

TI1e following 17 ,6-carbony!sulfenic acids were prepared by an analogous· nrethod to example 23: 

9a-Fluoro- l 7 a-[(2-furanylcarbonyl)oxy]-I IP-hydroxy-I 6a-methyl-3-oxoandrosta-1,4-diene-

25 17 fJ-carbonylsulphenic acid. 
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6a,9a-Di fluoro-11P.hydroxy-16a-methyl-J 7 a-penatanoyloxy-3-oxoandrosta-1,4-diene-17 p. 

carbonylsulphenic acid~ 

Example 24- Compound IC3 

5 6a,9a-Difluoro-l IP-hydroxy-l 6a<-m:thyl-3-oxo-17 a<-proplonyloxyandrosta-J ,4-diene-17(3-

carbonylsulfenlc acid fluoromethyl ester 

Bromofluoromelhane (J .5ml) was added at 0°C in to a stirred mixture of 6a,9a-difluoro-

I 0 11P.hydroxy-l6a-methyl-l 7 a-propionyloxy-3-oxoandrosta-t ,4-diene-17 ,8-carbonylsulphenic 

acid (1.5g, 3.lmmol) and anhydrous potassium carbonate (0.427g, 3.lmmol} in acetone [50ml). 

Th~ mixture was stirred under a blanket of nitrogen at 5 to I0°C for lhr. The reaction mixture 

was then poured into water and extracted with ethyl acetate. The organic layer was washed with 

water, dried, and ·concentrated in vacuo. The residue was purified by preparative HPLC to yield 

15 the title compound as a white solid. 

· Structure of compound JC.3 was confirmed by single crystal X-Ray.as shown below: 
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TI1e compounds IC.4, IC. I I to IC.14 were prepared in a similar manner to example 24 usi1ig 

appropriate ca.rbonyl sulfenic acid offommla VI and compound oflll-C. 

Example 25- Compound IC.5 

5 6a,9a-Difluoro-17 a-( (2-f uranylcarbonyl)oxy]-l l,8-hydroxy-l 6a-met!1yl-3-oxoandrosta-1,4-

. diene-l 7P-carbonylsulfenic. acid (4-fluorophenyl)metbyl ester 

0· !-0-f 

#rO 
0 ' ; 

o r oyQ . . 
'·o -

0 ' 
F 

4-Fluorobenzyl chloride (0.277g, l.91mmol} was added at 25-30°C in to a stirred mixture of 

6a,9 a-di fluoro-1 7 a-[(2-f.;r,.nylcarbonyl)oxy ]· 11,(I-hydroxy-I6a-methyl'·3·oxoandrosta-I .4: 
IO diene-I 7P-carbonylsulfenic acid (I.Og, 1.91mmol) and anhydrous potassium carbonate (0.344g, 

2.49mrnol) in.N,N-dimethylformarnide (15ml), and the mixture was stir.fed ·u1ider a blankei;of 

nitrogen at 25·30°C for 2hrs. The reaction m\xture was then poured into water and extracted with 

ethyl acetate. Tim organic layer was washed with water; and concentrated in vacuo. The residtte 

was purified by crystallization from acetone to yield the title compound as a white solid. 

15 The compounds JC.I, IC.2, JC.6 to IC.9, IC.15, IC.16, lC.18 to IC.23 were prepared in a manner 

similar to example 25. 

Example 26- Compound IC.JO 

6a,9a-Difluoro-1I,(l-hydroxy,!6a-met!Jyl-3-oxo-17 a-propionyloxyandrosta- J ,4-diene-17(J-

·20 carbonylsulfenic acid [2-(4-chlorophenyl)-2-oxoethyl] ester 

. ~c' . pl . ~ 

q• . 
05 .oio 

'](". -~o ... o'li' . 
,0 '9' , °'"•,O 

. ; 
0 A 

ffe 0 ~ . 

2-Bromo-J.{4-chlorophenyl)ethanone (0.120g, 0.5lmmol) was. added at 25-30°C in to a stirred 

mixture of 6a,9a-difluoro-l l,6-hydroxy-16a-methyl-3-?xo-17 a-propionyloxyandrosta-1 ,4-
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diene-l 7(karbonylsulfenic acid (0.2Sg, 0.5lmmol) aitd anhydrous potassium carbonate 

(0.070g, 0.Sl mmol) in acetone (20ml) and the mixture was stirred under a blanket of nitrogen at 

25-30°C for 2hrs. The reaction mixture was then poured into water and extracted with et~yl 

acetate. The organic layer was washed with water, dried, and concentrated i1t vacuo. The residue . . . 

. 5 was purified by column chromatography (35% .ethyl acet~te i~ hexane ) to yield the title 

compound as a white solid. 

Compound lC.17 was prepared in a similar manner to example 26. · 

Example 27-Co111pou11d IB.63 

I 0 S-( 4-Methoxycarbonyloxy-but-2-ynyl) 6a,9a-difluoro-17 a-1(2-furanylcarbonyl)-oxyl=l I f3-

hydroxy-l 6a-methyl-3-oxoandrosta-1,4-diene-17P-carbothioate 

,) .. o:...(o-

of· ·o~
0

. 
0 ~ 0 ~rO - HO ~ ,,,~~ 

+ '/P" = (,, 0 

' ' F 
0 . 0 .& - • 

f · F 

'· 

Methyl chlorofonnate(0.33g, 3.48mmol) was added at 25-30°C in to a stirred mixture of S-(4-

hydroxy-but-2-ynyl) 6a,9a-difluoro-17 a-[(2-furanylca~bonyl)oxy]- l l/3-hydroxy-16.a-methyl-3-

15 oxoandrosta-I.4-diene-17 f3-carbothioate (LOg, l.74mmol) and triethylamine (0. 70g, 6.9611111101) 

in dry dichloromethane-(30m)). The mixture was stirred at 25 to 30°C for 6hrs, then washed-with 

water and concentrated in vacuo. The residue was purified by column chrom~tography (30% 

ethyl acetate in hexane) t? yleld the title compound~ a white solid. 

The compounds IB.12, IB.18, IB.19, IB.64 to IB.66, IB.89, IB.91, !B.123, IB.125 to lB.129, 

20 ·rn.131, !B.134, IB.137 to IB.147, IB.149, IB.150, IB.,153, IB,.154, IB.156 were prepared in a 

manner similar to example 27. 

Example 28-Compound IB.103 

S-J 4-(N,N-Dimethylaminocarponyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-( (2-fu ranyl-

25 carbonyl)oxy)-11fJ-hydroxy-l6o:-methyl-3-oxoandrosta-l,4-diene-1 7 f3-carbothioate 
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_,,)" _ _)'\(!.. .. 
(~ ~ 0 

0 ::rO -~o· 0 ... ~y0 
, 9 . ..,o ; . ,.. 

0 ; 0 · I 

F F 

N.N-Dimethylcarbamoyl chloride (0.23g, ~.Ommol) was added at 25-30°C to a stirred mixture or. 

S-( 4-hydroxy-but-2-ynyl) 6a,9a-difluoro- I 7 a-((2-furanylcarbonyl)oxy]-J J,8-hydroxy-l 6a­

methyl-3-oxoandrosta- I ,4-diene-1 7 ,B-carbothioate (1.0g. I. 74mmol) and triethylamine (0. 70g. 

5 6.961nmo I) in dichloromethane (30ml). The mixture was stirred at 2S to 30°C f~r 4hrs, then 

washed with water and concentrated i11 vacuo. The· residue was purified by column 

ehromatogrl!phy (40% ethyl acetate in hexane) to yield the title compound as a white solid. 

The compounds IB. I 29 to IB.131 we~e prepared in a manner similar to example 28. 

·' 

10 Example 29- Compou11d IB.158 

S-14-Methoxybut-2-ynyl] 6a,9a-difluoro-17 <Z-[(2-furanylcarbonyl)oxy!-11 fJ -hyilroxy-16a­

methyl-3-oxoandrosta-l,4-diene-17 ,B-carbothioate. 

.0 ~-; 
oyO 
... ,, 0 
. . . 

0 . 
; 

1-Chloro-4-methoxybut-2-yne (0.086g, 0.72mmol) was added. to a stirred mixture of 6a,9a-

I 5 difluoro-17 a-((2-furanylcarbonyl)oxy]-l l,8-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-l 7 /J­

carbothioic acid (0.350g, 0.688mmol) and· anhydrous potassium carbonate (0, 104g, 0.756mmol) 
. ' 

in acetone (20ml). The' mixture was stirred under a blanket of nitrogen at 25 to 30°C fo1; 3hrs .. 

then poured into water and extracted with ethyl acetate. The organic layer was washed with 

water, dried, and concentrated in vacuo. The residue was purified by column chromatogr~iphy 

20 (35% ethyl_ a~etate in hexane) to yield the title compound as a white solid. 

Co1\1pounds 18.159, IB. I 60 were prepared in a manner similar to example 29. 

-, 
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Table I- Lists the compound of formula I-A which have been synthesized 

'',/Q 
_Z-((')1111-C'O-Rh 

.... o-CO-Rj 

•• 

0 ., 
Formula I-A 

5 

Table-1 
.. 

No. .U1 R, R, R, ... p n mo ·z Chcmk1I Name 

IA.I H H H .ElhDxy 4-Chloro· H H I () 2-{4-Chlorophcnyl)-2-oxocthyl 17a-e1hoxyc:irhonylnxy•l IP. 

phenyl hvdroxv-J-o:co:mdroslll.·l,4-diene·l7n.,.,,,rboitvl:ltc. ' 

lt\.2 a- F F Ethyl 4-Chtoro-· .. H .. H'.· I· . '() 2-(4..Chlocopbcnyl}-2-oxoethyl 6a, 9a-dlnuun1-l lp.l1ytfro...:y-l6a• 

('H, phenyl methu(.)-oxo.-1 7a-.. rnninnvloxyandrosta· 1.4-dienc• l 7-'k.arliax"lllli; 

IA.3 a- F F Ethyl "4-Chloro- H H I s S'-(2·(4-Chlorophenyl}-2-cixoclhyl} 6a.9a'1inm,m-l lfi.h~1Umicy· 

C'H~ phenyl 16a-methy1.J-oxn-17a•Jlropi0nyloxy:imlnb1:i·l.4-tli~'ll1. .. I 7/J-
carto1l1io.:i.1c. 

TAA II H H Ethoxy 4-Fluoro- H H I 0 2-(4-Fluomphcnyl).2-axoelhyl I 7a-clhmtycurl11inylu:cy·l I fl-
phenyl hvdroxv..J.o:i:o:m iJros Ill.· 1,4-dic11i:-I 7 n-c-.uht~>: ¥!all:. 

]J\,5 •· F F Ethyl 4-Fluoro- H H I 0 2-{4°Fk.tarC1pbcnyl}-l·c11i:cw:thyl Cia, 9a-di11um\1· I l/J-hy1k11!o.'}'· I (1a· 

C'H, phenyl methyl0).(1~1'- Ii a·propinnyloxy.mtlmsto.-J ,4-dicnc· I 7 f1-

c:irboxvl:ite. 

JA.C1 •· F F Ethyl 4-Fluoro· H H I s S-[2{ 4-Flunrophcnyl)-2.(IXOC:lhyl] 6a.9a-Oillunm· I I /J-h~dm:<y· 

C"HJ ph~yl 1 6a-melbyl·3-0X()o 17 a-propionyloityandnlSla· I .4·dicm .. I 7 P· 
c:irbothio:nc. 

IA.7 H H H Ethoxy 2.4-Difluoro- H H I 0 2-(2,4·Difluorophcnyl)·2-oxoclhyl 17 a-(cthnxyairhnnyl )nxy-11 P-
phenyl h··~-xy·J-oxoandros!ll•l,4-diene-17 P. CDrbux• late. 

IA.8 H H H E1hoxy 2,4-0ichloro- H H I 0 2-(2,4·Dichlor6phcnyl)·2-oxoelh~I i 7 a-{ct]luxyearb11nyl )c.'xy-11 P.. 
phenyl hvdrox"•3-o.'<Qiltldrosla•l·,4·dicm:· 17 P.carblixvlatc. · • 

IA.9 a· F F Ethyl 2,4-oinuoro- H H I 0 2-(l ,4.o;nm1mphenyl}-2·nxocthy1 6a.Qa-d il'hmm-11 /J-hytlmxy· 

CH, phenyl I 6a·mctbyl•3-oxo• I 7 a-prop ionylox)'lll1d~1~- I .4 1\icn1.-'- I 1 fl-
CDrboxvlutc. 

IA.HI a- F F Ethyl Z,4-Dichloro H H I 0 2-(2,4·Dichlnmphcnyl)-2"'(1Xocthyl C1a,l)a..tlillu11n 1-11 /J-h,!-ilmxY:, • 

CH, ·phci1yl l 6a·mc:lhyl-J-mm· I 7 a-propionyloxyuntln.l!>ta· I .4-dicn1:: 17 /J• 
c11rboxvl111c. 

IA.11 a- F F Ethyl 4,4-DiOuoro- H H I s S-2-((2,4-0illuorophcnyl)·2-oxoclhyl) (Jq. '>«·tlillu1,n1· I I fl-

Cl-I> phenyl .. hydroxy· I 6a-mcthyl·l-<>xo· 17 a-propionylll):y:tndn1S1:i· l .4-dicne-

17 R..carbo1hio:itc. · 

IA.12 H H H Ethoxy 3,4-Dichloro- H H I 0 2·(3,4·Dichlnrophcnyl)-2-oxoelhyf 17a·clhuxycurbnny!(~y-l IP-
phenyl h"drox"• 3-oxo:md ros111- l ,4-dienc:· I 7 IL-llfbuxuJutc. 

IA.13 a- F F Ethyl 2.4-Dithloro. H H I s S·(2{2,4°0kli1orophenyl)-2-oxoethy11 6a,9a-dilluum·l l{J-

CH,. phenyl hydroxy· I 6a•rnclhyl-3·nxo· l i a-pmpfonyluxyandn>S:ta· I .-t-dicne-

17.tkarbothio:ue. 

IA.14 a- ' F Ethyl 3.4-Dichloro-. H H I s S-[2·(3.4-Dichlorophtnyl)-2-oxoct11yl] 6a,9a·dilluuro·l IP· 

C"H, phenyl hydroxy-16a-mcthyl-3-oxa· I 7 a-pn'ljlinnylmi:y-.im\m;t:i· I .A 1\icn"c· 

t 7 n.....:11rbo1hio:ite. 
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No. ... ... '" R, "· , . n 
"'' z <:hemkal l'i;unr 

IA.IS a· I' r filhyl 3.4•Dichhim· II Ii I 0 2-(JA·l>i.:hlun1ph1myl)·2-i1 ... 1-.:lhy1 hu.'tr1•tlilluun1-
C"ll1 phenyl I l/l·h)dn1.,y-I ha·m1.:1llyl-.'·n.-.n-l 7u· 

IA.lf1 II II II Ethm1y 2-·111icnyl 
•1mpfonyh 1xy.nidm~1U- I .4 dh.·rw-I 7 //-1;:rh11:wl;i1c. 

fl H I () 2-0xn-2-(t11inphL'11-2-yl)cthyl 17n .. 
(clluxyc:irhnnyl)axy-11 //·hydn.iliy·.\•t1.1:11:11ulni,;1:i- I .4· 
dicnc.J 7/k'Jrhc.1>:."l:nc. 

IA.17 II II II Ethnxy 5-C:hlom-- H fl I 0 2-(S..('hlnm1hiophu11·2·yl)·2-t1l<tk!Lhyl l 7 ''" 
.2-t11icnyl. (ctlMttyc:irhnny\){l~y-11 f1-hydmi;y0 .\0 11:m:m1ln\l>lu· I A. 

dicn1..-..[7° ~rbo'""'l;itc. 

IA.lit a. 
,, 

F "Ethyl·. 5-C:hloro- H H I 0 2-(5..C..'hlornthiophen-2-yl)-2-u:<:uc1hyl C1a, 'hr-Uilluom-

CM~ 2-.thicnyl I l/J.11ydru"y-ICia·n~tliyl-.l-ox11-l 71z-
nmnit1nylnxwndms1:1-l.4-dicne-I 7 /J-c:rh.1!.:\'l:111.?. 

IA.P1 II H H Elhm~y 5·Mclhyl· H H I 
~ 

0 2-(S·M1.?lhylfur.i11-2-yl)-2-o:ml!lhyl 17fl· 
l-furyl (1.?tlmxyC11rhnnyl)l'IXy· I l/l'·h)'llrnxy.)·nxn:antln1~1:1;. I .4-

UiCn!:• I 70-c:uiJox\ l:11c. 

IA.211 a• F r- Ethyl S.Chloro- H H I s .\'-( 2·(S-('hlomlhinphen-2-yl)·2·n ... ui::ll1rll !1 r:r,llrr-
( .,~ .. 2-thicnyl clitlu11nl-l l/J-hyllruxy-1<1a·nwlhyl·.l~1s11·17r:r• 

nroni~mylnxyundmsl:i-1,4~1 ienl.?-17 IJ-c.:iID11thi11"1J1:. 

IA.21 a· r- F Elhyl 5-Mcthyl· II H I 0 2•(5·Mcihylfur.:m•2·yi)·2-t1x1)Clhyl (1u.9u-di lluum- l Ip. 

c·1-1,. . 2-fUryl • hydroxy• I (1a-me1hyl-J-1.1xa- I 7 r:r-prupinnyl11xyundrosl11-
l ,4-diene-17 n ~arbox"'IPI!!. 

IA.22 "" F F Ethyl 5·Mcthyl· H H I s S·[2-(5-Mcthylfuriln-2-yl)·2-ox11~1hyll C1u.:)a-dilluoro-· 

C'lh 2-furyl 1 t,O.hydroxy-16a-n'll!thyl-J-oxo·l7«-
nronfonvloxw11dro~111- I ,4-tlie111.?-17 D<111fu1thfoa1e. 

IA".23 H H H Elhoxy I-Butyl H H 1 0 J.J-Oimc1hyl-2-oxabutyl 17a-(cthoxyc;irh11nyl}mcy-
11 JU. .. dr0Xv-.3-t'lxo11ndros.111-l .4-t.!i1.?ne-l 7 /l-.:.:irlmxvla.1e. 

IA.24 H H H Ethoxy Methyl H H I 0 2-0xopropyl 17a-(c1hoxycarb11nyll<1ly-l l/1·l\ydro:..:y-3· 
ClXOandrosta-1.4-dicnt-17P-cttrho..,\•l:iw. 

IA.25 "" F F Ethyl I-Butyl H" H I 0 J.J-Dimethyl-2-oxohutyl 6a.1Jrt"llilluuro-l I (/-liydmxy-

Cl~, l (J a-mclhyl-J-oxa·l 7 a·prnpinil~iox~~Jndro~l:J-1.4-
<liene- I 1,8-c11rbo:..:vl111e. • · 

IA.26 .. r ·F Ethyl ·I-Butyl H H I s. S-(3.J-Din'ICthyl-2-oxohulyll (1a.1Ja·diflutu"t1· I Iµ. 

C:H .• 11ydroxy-l &a-methyl-J-1.1xo- I 7 rz-pn1pitmyl11x)•nndm~ta· 

l .4-dieru:-17 JJ-cirbothio:itc. 

IA.27 .. F F Ethyl Methyl H H I s S-[2-0xoprop"yl] 6a,9a-di0uom·l l/J.hydrn . .,y-I (la. 

('H, n1cthyl-J-n:co·I 7 a-propinnylollynndmsi:i· I . .i-dicnc· 
17 .8-cm'both ioate. 

"IA.lit. a- F F E1hyl Methyl H H I 0 2-0 • ..opropyl 6a,9a.diflu1uo-l l/J.hy1lm:..:}· lC111-me1hyl· 

C'H, l-axCl-17 a-pmpionylaxy.mdro$la- I .4-JiL!ll· l 7 /I-
•. carboxylnle. 

IA.29 H H H Ethoxy 4·Mcthoxy- " H I 0 2-(4-Methoxyphcnyl}-2-oxoelfl)•l !7a-
phenyl (cthnl<ycarhnnyl)oxy-11 /J-hydrtiJ1y-J·ma1:111dn1~1a- I .J· 

dien-17 tL.a,rbl)X~l.:ill!. ' 

IA.JO •· r- F Elltyl 4-Metha:ir.y- H H I 0 2-(4-Mcthoxyphcnyl)-2-l)xoothyl 6a.•Juotlillm1ri1.11p. 

('H, phenyl hytlrwcy-1 <ia-melhyJ-J...l)Kn-17 a-propi1111~ l• 1sy~ndrost:1 • 

I .4-dit!ne-17 p-c:i.rboxvl:it~ 

lr\.3J •· f r- Ethyl 4-Mcthoxy• H H I .s S-( 2-( 4-Me1ht1:-typhenyl)-2.._1xoethyll f1u. '>r.t-Ji llu11m· 

CH, Phe~y1 I IP·hydrox)""l <ia-methy\-J·o.'lll·l 7 a-
oro"'fonvlo:<""ndro~lD.- l ,4-diem:-17 /J..:urh1•\hiua\\!, 

IA.32 Ii H H Elhoxy I ·Adamantyl H H I 0 2·(Adnm:mllln·l-yl)·2·uxocthy117cr-
· {e1huxycoirhonyl)o:c.y-l l/1·h)'dr11J1y-.' .. 1.~uanllm~ta· I .4-

dic:ne-17 n ·1nbmi;• l;itc:. 

IA.JJ ,. r F Elh,t l-Ada.man1yl H H I 0 Z·(Ada.m;ini;m-l-y1)-2·axocthyl [la,11fl·di1lmorn-l IP-

CH, hydruxy- I <ia-melhyl-.3~ixo- I 7 11-pni11i..n}li'\}rJnJn1~1:1-
I .4-dienc-17 n.,.,,rbux~ late. 

IA.J4 a- r F Ethyl 1~Ada.mantyl H H I s S·[ Z-f AdaT1lllntnn-1-yl)-2-ol!aethyl I f1(1.11rJ·1litlm1ro-

C'H, . I IP.hydroxy-\6a-mc1hyl-3·o."'o·17n- • 
111t ""ill1wlLt'iy11.1ttlros111- I ,4-tllt.!111!· l 7 //-1::nh~11hk1,:111:. 

t,\,.l:" a- F ,, Ethyl 4-Trilluoro H H I s .\"·f2·0xn·1·(4-1ritluo!·lln'ICthylos>'flhC~1yl1~lhyl1 f\((,')(1• 

. ('H) mi:thyloxyphcn 1lillm1ro-l l/l-h)'tlro~y- IC1rz·n11:!11y1-.'·o.'\n·l 11t· 
yl "f0Piony\~1X)"Jlltln1st11- I .4·dieni.:- J 7 /k~rb~u hi11:11i.:. 
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No, n, "' R• R, it. r 0 m, z C:hcmlcal Name 
IA.JC1 ,,. I' F l!lhyl 4-Trifluom-- H H 1. 0 2-0xn-2-( 4-1riRuutumc:thylm1yphcnyl >:thy I C1a,')a. 

<"I~ m:thyloxy- dilluL1ro-l lft-hydm.'<Y- IC1a-n~1llyl-J-t\';u-l 7,z-
phenyl nmnJunuJt1x""1klll1Sla- I ,4-tlit.'llc-- I 7 /J-curhtJJCv!uti:. 

l/\.;\7 II H H Ethoxy 4·TriRuoro- H H I 0 2.0X(\-2-C4-1ri11uommc1hyluxyphcnyl]l.'lhyl 17a- · 
m:1hylox.y- (cthm<yc11rhunyl).)xy·l IP·hydnixy·J-t\"11amlmsw-1.4-

phcn)'I dit.:ni.'"17" -rbo,;,l;i!c, 

lA.J8 ,,. I' F l!thyl 4·Trinuoro H H I s ,\"-l2-0xn-2-{4-1rifluommcthylphcny1Jc1hyl) (ia,9a. 

(Tt, mcthytpt1cnyl dil1umn-.1 lft-hydmxy.I (1a-n~thyl-J-o:.:11-l 7a-
nm .. i11nvk1x.,.Jntlrust.:1· 1,4-dicm .. '- \ 7 lh't1rhothiu;iu: • 

IA.l9 a· I' F S.Chlom- .._.Trinooro- H H I s .\'-[2-0xo-2-f4.11iRuorumcthylphc.myl~thylJ l7a-(((5· 

C'HJ 2-thicnyl methyl phenyl ehlnm2-ihlcny))c:ubnnyl Jttxy)-Cux. 9a-dinunm· I I p. 
hJdnu.y- I C1a·n'L1hyl·J-t1.~m111dms1u· I .-l-tli1:'l1c· J 7 p. 
curhu1hiu:i1c:. 

11\.40 a· r- F 5-Chlcro· 2,4,(1· H H I s S·[2-0xn·2·(2,4.c1:.i.rim...1hylph1."llyl)i::1hyll l7«-IJ(!i· 

C'l"b 24hicnyl Trlniethyl- chlnri.lZ•thicnyl)carbnnylJoxy)·Cta. 9a-di llunfll· 11 fJ-
phenyl hyclroxy-16a.methyl-3-oxo.:intlnl.'llU· I .-1-clfom:-1 7 fJ-

c:irbothioule. 

1/\.41 a· Cl H 2-Furyl ' 
2,4,6-·. H H I s ,\'·[2.0xn-2-{2.4.6-trlnie1hylphc11yl}cthyl) Qn<hltim. 

~'H3 Trim:1hyl· 17 a-((2-!urunyknrbcmy/)-.\XY)-1 I jJ-hydmxy-1 Cur-
phenyl mclh"l-3.axo:mdrost:i• I ,4-df1.'fli.:• I 7 'k:irliotl1itllll1.'. 

11\..42 a- r- F Eth)' I -4-Methane- H H 1 0 2:{4-Me1h1111esutpbony.lphi:nyl)-l-mw""lhyl (1a,l>l'l-

CH, 1ulfoO'yl- • dilluuro-l IP·hydmxy-l6a:-rn:1hyl-J~11m-l7a· 
phenyl .. ro. iun"1ux.wndrost:i- J ,4-dienc-17 IJ..t.":lrhi1xvla1c. 

IA.43 a· F F Ethyl 4·Mc:th11ne H ·H I s ,\'·[2-{4-M.ethnncsulphonylphenylJ·2-in:1~1hyl I <1a,9a-

CH, soJConyl- ditlu11ro· I I p.hydmxy- I 6a-rrc1hyl·:l-t1s1i.l 711· 

.. .. phenyl --· ionvJox.,.,,mlrost:i•l ,4-dicne- l 7n urhu1hioa1c. 

l.A:.44 . a· F F Elhyl Phenyl H H I 0 2-0.xo·2·phcnylelhyl 6a,9a-dinunm-1 I /J.hydmxy. 

C'H) I 6a·mclhyl-3-a.xo-I 7 a-prapionyli1xy.1nJl'i1$l:l- I .4· 

dicnc-1 7.; :irboxvf:ilc, 

IA.45 a- F ·F Eth)-1' Phen)'l H H I s S-[2-0xo-2-phcnylethylJ 6a.9a-tli lll1u111- l I fo:hydroX)'-

('lh I 6a-melhy1-J-oxo-17 a-pmpianylnxy.111dru~1a-I ..:I· 
Jiene-17 n -:ubo1hio:ile. 

IA..46 "" F F Ethyl 4-Methyl· H H I 0 2-( 4-Melhy\pheny\}:2-o.xaeltiyl fJa.9r1-dillu\ll\l·l Ip. 

C:H, 'phenyl hydroxy-l l1a-mcthy\-l-oxo-17 rt·prnpi11nyl11:i.:~.":1ni.lr1u1:1-
I ,4-<.licne-17/k:irho)(vl:ile . 

11\.47 a· F F Ethyl 4·Mclhy1- H H I s .\'-[2-{4-Me1hylp~enyl1-2-ax1~1hyll C1rt.CJn:-tlinunm. 

C"ll, phenyl I lfi-hydn•xy-l6a-111ethyl-J-oxn°17a- • 
. --·-ionulnX""ndros1:1..] .:t.dienl!'-17 n..~'llrbolhin:iti: • 

11\.48 a· F F Elhyl 2,6·Dichlora· H H I 0 2-(2,r1°DichlnrophcnylJ-2-ox~thyl ''"·•Jrl-tlilluum. 

CH, phenyl I lft-hydroxy·l 6a-me1hyf.J-ox11-17a-

.. '• . ~- . ... ron ionv\oxv.1ndrostn- I .4-dicnc-17 fl.c;irhoxvl:ii.: • 

11\.41) a· F F Ethyl 2,6-0ichloro- H . H I s S{Z-(2.6·Dichlorophcnyl)-2-o~\1C'lhy\J 6a,9a-<lilluoro-

CH, phenyl I IP.hydroxy·f 6a·mcthyl·lo('lx11-l 7a-
"l'Q"' ion"lmt""nJroSLn· I .4-dii:nll• I 7 IH:-,1thu1l1iu:11i:. 

IA . .!iO a· F. F Ethyl 2,l·DK:hloro- H H I 0 2-(2.J·Dichlorophenyl)-2-oxo.:ahyl C1a,Qcr.diRu11ro. 

<'HJ phenyl 11/1-hydruxy·I (1a-mel11yl·.l-t.L'<1.1° l 71" . 
--- im1"l1.~X""ndrosu1-1.4-diene· I 7 IJ.L-.irb~l.'>Vl;u~. 

IA.SI a- F F -~thyl 2,)·Dichkiro· H H ·1 s ,\'·(2·(2...1-Dichh.imphaiylJ-2-u~vcthyl J l•fl.1)fl-<lillum~1-

C'fh phenyl I lft-hydm.'>y-l 6a·mt:lhy1·3-o:i.:o· l,7a.- . 
' nro~ iunvlnx \":lndm.->tu- I .4-<lienc-17 fl-c-Jrh1.11him11i:. 

11\.SZ a· F F Ethyl 2,6·Difluoro- H H" I 0 2-(2,6-Dilluoruphenyl)-2-ox.oethyl Citt.'JrN.lilluura-1 \ /)-

('HJ phenyl hydmi;.y-1 C• a-mcthyt-3-on,.l 7a-pmpiunyh1x}-:.111drona-
I .-4-tlienc-I 7" -:i.rho:i.:u1n1e: 

11\.53 a- F F E1hyl 2,6-Difluoro· H H I s S-l2-(Z,6·Dilluompheny1)·2-oxoothyl) (1a,<>a-dillt1om-

CH, ph=iyl 11JJ-hydroxy-16a--melhyl·J-o:ca-J1a. 
nror ionv!(JX· -- -'m~1a·I .4·dicne· I 7 /J-c:irh111hiuute. 

IA.S4 ,,. F F Ethyl. 2,3-Difluoro· H H I 0 2·{2.3-Dillu(lmp}lenyl)-2-nx(JCthyl (1a}1fl-tfilluum-I lft-

CH, phenyl l1ydroxy-I 6a·mc:thyl-3-aito· I 7a-pnipi11nyl11xy.indrost.:1· 
• \ ,4-dicnc-17 n...·:irlim•.:\'[nte . 

l/\.S.!i a· F F Eth.yl 2.3-Dinuoro· H H I s S-{2-( 2.3-Ditlunrnphenyl}-2-ax.1."llthyl I c1n:.11a.Ji11uoro· 

C"HJ phc.nyl I lj1-hydrr.'lxy0 l6a·m.:thyl-.l-nx.11- J7a. 
proniunvfu:c.\'anJms1n-1.4-tlii:1lC· I 7 /J-c:nbu1hinale. 
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No. ... I! "' ·~ ·~ 
p n. •• 1. Cl1rmlc•I ~a•lc-

IAS<1 
·~ I' F 5-Ch111n1- ~-C.1dnro- II H I s .\'-12-(4-( 'hlm·.iph1:nyll-2-c1111telhyl I 17 n-11 (!i~hlum-

C'i.(, 2-1l1fonyl phenyl 2·1hicnytJ.::i.rhnnyl ]n.°')' l.(.cr.•>11-di lluoru-11 /I· 
hydn1xy- I (1a-m..:1hyl-l"-tlXoondrti;;1:i-1.4-tlicnc-l 7 p. 
c::1rhn1hin:11c. 

IA.57 ,,.. I' F Elhyl 2,4,{1- II ll I 0 2-0xn:2-(2.4.<1-lri111e1hylphcnyl).1hyl (itt,'>a· 
c·11, Tri methyl- tlitlu~nn-11 /J.hydroxy-1 C1a-n-.:1hyl-J-t1x11·l 7 a-

phenyl nn1nil'lllvl11xv.::indrrul::i0 I ,4-dicnl.'· I 7 n -4rbtlX" late. 

IA.SK a- • F H1hyl 2,4,(1- H II I s .\"-( 2-0so-2·(2.4,(Hrimethyljlhi:nyl)cthyl I l1rz,'>a-
<'II) TrimcU1yl- dithu11\1° I l//.hydruxy0 I (1a-n"1Clhyl-J-m:n-17 a-

phenyl ""ll"'io1wfox ..... ntlrosla- l .4-di1.-nc- I 7 n....~ rbnlhilllltc. 
[,\.;ii) a- 'F F Hlhyl Phenyl CH, Cli, I s .i;..i 1. l-1limc1hyl-2-oK\1-2·111k.'l'l)'lclhyl) 6a,1Ja. 

('II~ ditlu11n1-l lfl-hydroxy-J(1a-nw1hyJ.J"'11::n-l 7 a· 
nn~ i111~11!(1xv:intl f'Ol>l:t· l .4-dit!Oe· I 7 n-4!:arbn!lliu:i1e. 

lfl.(10 a- F " ELh)'I 2-Thienyl H H I 0 2.()xl\·2·tthiC1phcn·2-yl}l:lhyl (1a,1Ja-tlilluan1-l IP-

<'II) • 1~~n1xy.JC1fl•l11ethyl.J-m:o-17a·pmpionyloxy-
:antlrost:i-l .4-diene-17 "_..:irboxi l:itc. • 

IA.61 a- F I' Etliyl 2-Thlmyl H H I s S·(2-0xo-2-(thiophci1-2-yl)ethyl] 6a,1Ja-dinuoro-

.CJ..h I IP.h)'rlroxy-16a·methyl-3-oxn-17a- • ·• 
nmn ionvloxv;mdros1:1-l ,4-dhmc· I 7" -rbnthio:ite. 

IAJi2 ,,.. F r Ethyl J,4·Dinuoro· H H I 0 2·CJ,4·Dilluorophcnyl}·2-oxoethyl 6a,1Ja-difluoro-

C"H., phenyl I IP.hydroxy-l 6a-methyl-3-oxn._17a-
· nroo iom1loxv:indros1:i. J ,4-diene-17 n....tll"brn:vl;i.tc. 

IA.63 a- F F E1hyl J,4-0illuoro- H H I s S-[2-{3.4-0iOuurophenyl).l-mct~lhyl) Cia.<Ja·· 

l"1·1~ phenyl tlinm't\l-l IP..h)'dm,'l:y- l(1a•n'1Clhyl.J-t1xu-l 7 a-
nmn ionvtoxv:indros:t:i-1.4-diene· I 7 n arbt11hio:i1e. 

IA.<14 a- F F. Ethyl • 2-Furyl H w I 0 2-(Fur:rn-2-yl)-2-..ii.:l)elhyl 6tr.,'>a-dinu11m 0 I I fJ-
CM.1 hydmx~'-1 &tr-methy\.J-a>Cn-17 n°prof1i11n~lnxy-

:indrost:l- I .4-diene-17 n.carhoxul:uc. 

IA.C1S a- F F Dichloro• . 4-Fluoro- H H 1 0 2-(4-Fluorupheoyl)-2°oxoethyl l1a-tlid1l11n1mcthyl-

(!'[-!~ mc:lhyl phenyl cnrbonylaxy·6a.9a-dilluoro-1l/J-hydroxy·l6a-
rnithvl-3 -ox1)andros1:1- I ,4-dicrn:::-17n.~;irbrnt~1a1c. 

IA.'1f1 a- F F DichlO((J- 2.4.Dilluoro- H H I 0 2·(2.4°1>i 11uoraphc:nyl)-2-0xocthyl 17 a-

C'H.1 methyl phenyl 1lichlnromc:lhyk::irhon)-lnxy-<itr, l)a.dil'll.u. un-11 fJ-
hydmxy-1 C11t-me1hyl-3-ux(undnist~-l ,4-dicm:· I 7P-
c:irbnxvl:ilc. 

IA.Ct7 a- F F Ethyl 2-Benzoruryl H H I 0 2.( Benzofur-Jn·2·yl )·2-1.u:oethyl C1tr.'lao<li nuum-11 P-
(.'1·l·· hyclmxy· I C1a-mi.."lh)•l.)-t1XO· I 7 «· 

nror ionvl1l.'I: ""ntlmst:i- l ,4-dicm:-171.k::irhuxvl:itc. 

IA.C18 a- F ,, Ethyl 2-Furyl H M I s S-[2-fFur;:m-2-ylJ-2-oxncthyl] (1a,Q11-dilluuro-l [~ 

(."l-1) hyf.lroxy. J C1 a-mc1hyl-3-tl.'l:0-17 a-
r. r1'IDi1i11vfnx11:1.ndrost:1-1,4-dicne-l 7 /J·carbuthio:lte. 

IA.Ci9 a- F F Ethyl l;Benzofuryl H H I s S-{ 2·( 1Jc:n1.t1fur:m-2-yl )-2-tlxocihyl J r1a.1>n-dilluoro· 

Clu I IP.hydroxy-I 6a-n1c1hy1-3-11 . ..:l\-l7tr· 
"ro~ ionvl1lX""ndros1:1-l .4-dienc-11" • rbolhin:it~. 

IA.70 a- F F Ethyl 4·t-Bu1yl· H H I s S·[2·(4-t-Bu1ylphenyl)-2-oxaethyl] <ur.<ln-dinuoro •. 

C'M.t phenyl 11 /J-hydn\'l:)'-16a-mcthyl-3·llXU·l7a-
nror iun\1.iixvandrost:i.J ,4-dic11c0 I 71.kurb1111lim1tc:, 

l~.71 a- F F l:thyl 7·Mc:1hox1· H H I 0 2-(7-MctlltlX)'bcnzl\fur:in-2-yl}-l..(lxocthyl (ia,'>a· 

C'H.t 2-benzofuryl ·. Ji lluuru-1 1 /1-hydmxy-16 a 0 n11.1hyl-J ·mm-17 a· 
...... •• ionvl1L'l:1/:mdl'l.1s1:i.l .4°dic-m:0 17 IL-:irbni.:wl:alc:. 

IA.72 a- F I' El11yl <1-1-Bulyl- H H I 0 2·( 4-t-Bmylp h~yl l·2-t1:<1-.cthyl (1 {l.'la-1.\i \luun1-l Ip.. 

('l·b phenyl hydn"\$.y-l C1a-m1:1hyl-3-t1i.:n- l7a-
•In" imwl11xvandr..1sla-l .4-dicnu- I 7 IJ...carhnx~ l:ite. 

IA.73 a- F F Ethyl 7-Mcthoxy· H H I s -"·l2-(7 -M ctlmxyhel1otnfur:in-2-yl ).2-oxrn:thyl I 
C'H.t 2-bc:nzofuryt c1a, '>Gr-dillm1n1- I IP.hydmxy- l 6a-mc1hyl-J-ni.:u-

I 7a-propionyloxy.mdms1:a-l,4·dienc-17/1· 
c:irbothio:i.t~ 

IA74 a- F F Ethyl 2-Ftuoro-4- H H I 0 2..(2-Am1ni-4-mcthoxyphenyll-2-oxoothyl 6a,1Ja-

{'l·b :methoxy- dill unro-1.1 P-hydrn:<y· l ha0mcth)'l-J~1:..:u· l 7 a-
phenyl nropio11yl.,..;.:y-andro~1n- I .4-di1:nc- I 7 JJ-c~rboxyl:ne. 
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' 
No. R,. n, R, R, n. p n m· 7. Cbtmlc•I N1me 

11\.15 ,,. ,, ,, Elhyl 2-Flunro-.i4- H H I s .'i-12-{2-l=lu11ru-4-mctho"yphi:11yl)-2-.."1~thyl) 

('HJ nll.'lht'IXY· Cia.'Jr1-dillunru· I lfJ:hydmxy• l(ttMllClh'l•J-11xo-
phc~I I 7a·pr1:1piun ylu."Cyu ndn\~\u • 1.4-llicm:· I 7 /J.. 

c:irbi.nl1ioa1r.:. 
IA.1r1 U• I' ,, Eth)'I 2-Mcthuxy- H H I 0 2-{2·Methoxyph1:11yl}-l-11x1"1Clhyl C1n,•>tMJil1unro-

('JI,, ' phenyl l lfJ-hyJroxy-l(1a-n'k.1hy\-J .. uxo·l7n-
""''"ioo•" .. ~n<lrru:l:l-l ,4-<l!cnc-1717_,.:i.rboxvl:ite. 

lt'\.77 U• F ,, Ethyl 2,4- H H I 0 2-{2,4-Di1ncthoxYJ)hcnyl)-2-<'lx1'l1Hhyl 6n,9a· 

,CHJ Dimethoxy- diiluoro-11J1-hydn1xy-l6a-l'll!..1hyl·3-cu:u-17 a· 
phenyl ---ionu1nx""ndmsb-l .4-dienc·l7 n -rhmt"l:lle. 

IA.?Jt a· F F Ethyl 2,4• H H I s ,lt-(2-(2,4-DJmethox)'Jlhcnyl)-2-uxo.:thyl) 6a,9a-

c11_. Dimclhoxy- dilluuro-11/J-hydmxy-16a-mi:thyl-3-o.'=o-l1t:t-
phenyl ""l"ionvloxwndrosl:i-1.4-dii;:m:· I 7 n_,..,rbtithio:ite. 

IA.79 a· 
,, F Ethyl 2-MclhOX)'• H H I s ,ir;.f 2-(2-Mclhoxyphcnyl)-2--0xoe1hylJ 6n, 9 a• 

C'l'b phenyl dilluoro-1 f ft-hytlmxy0 l6a•TI1Cthyl 0 l-<'Xll•l 7a-
"""'"'ionvloxv:i.ndrost:i-1 A-dfcnc· 17 !karbc.ithioatc. 

11\.8{1 a· I' F Ethyl 2-Trinuoro- H H I 0 2.0xy·2·(2-triflunromc1hylphi:nyl)cthyl (1a.'la· 

CH, iliclhylphtnyl dittul)tU-11 {J-hydmxy-16t.r-n~thyl-l..,u:n-17a-
-~·-ioo.,lovv-androsl:l• I ,4-d i~nc-17 ° -;rbrut\ late.. 

IA.81 .. F f Ethyl 2·Trifl11oro- H H I s S·[2-0:cy-l-{2-1rinuoromc1hylphcnyl}e1hyl) 6a,9a-. 

C'H, nicthylphcnyl dilluoro-J l/1-h)'droxy-l6a.n11:_thyl-l-0.ta-17t.r:. 
........ ionvlox .... ndrnsl:i- l .4-dicnc-17 n.....-.rbothioalc. 

lA.ll2 a·. F F 2-Furyl .J..:.Fluoro- H H I 0 2-{4-Au"orophenyl)-2-oxoclhyl] f1a,9a-dlnuorc-17a-. 

('HJ phenyl,. [(2-funinylcnrbonyl)oxy]-11ft-hydnu:y-\60-methy]. 
3-oxoandrosta~ I ,4-dii:ne-17 ° -:irbolhio:uc: 

IA.SJ a· F f 2-Fucyl 4-Auoro- H H I s S-f2-(4-Fluorophenyl)-2-oxoc1hyll C.C!.9a-di1111oro--

CH, phenyl 17 a-[(2-rur.111ylc.:1.1hunyi}oxy}· I l P,hydri~xy- l 6a-
methYl-3-oxoandnut:i-J .4-dic:m.'- I 7 ii..,.:irhathioole. 

IA.84 a· F F 2-Furyl 2.4-Dilluoro- H H I 0 24{2,4-Dilluorophcnyl)-2-oxoclhyl {1rt.'lGHli\111oro-

('lh - phenyl 17 a·{{2-rurunylcarbonyl}oxy}-l IP.h~1lroxy.16a-. 
mcthvl-J-oXl'l·D'ndrosl:i.-l ,4-d ieni:-17 R ~:irf'lox~ fate. 

IA.8.5 a- • F F 2-Furyl 2,4-Difluoro- H H I s S-(2-{2,4· Dilluruophtnyl)·2-l1:o:octliylJ C1a, 9a-

C'H, phenyl dilluotll· I 7 a-{(2:fur.inyle:ubnnyl)oxy)· l 1 p.hydrqxy-
1<1 a-mc:1hy\-J.oxonndms1:i- I .4°diem:· I 1 /1-, 
L'Urbo\bfo:UI:, 

IA.86 a· f H Ethyl 4·Fluoro- H H ., s S·(2-{4-Fluurophcnyl)·2~xocthyl) Qa-tluom-1.l~ 

C'H, phenyl hyJroiiy-1 c,a-mcthyl-3..nxo-17 a-pmpionylnxy-
:indro.sti.• I ,4-diei\e-17 a_c:il'ho1hio::ue. 

lA.87 a· F H Ethyl 4-Fluoro- H H I 0 2·(4·Fluo1uphcnyl)·.2~xoe1hyl 9a-llunm-1 IP- .. 
rn, phenyl h)'droxy-l 6fl·nlcthyl-J-01>0- I J a·pmp.i•inyhuy-

.. :indrost;t-! ,4-dicnc-17 ll.c:i(bnxvl:i.te • 

IA.88 a· F F ElhyJ 3,5· H H I s S..[2-(3.5-Bii;(triRuoromeihyl}phenyl )·2-0X.tlCthyl] 

CH, Bis(lritluoro- 6a,9a-dillul>fo-l lP-hydn>xy-1 {1a·n~1hyT-J-oxG-

1111!\h)'l)phenyl 17 a-prupiunyl1\xy:mdros1:1-l A-tlii;nc-r 1 JJ-
· c;irbothio:itc. 

1,,,81) a· F F m=:1hyl 3-Trinuoro- H H I s S-[ 2.0xo-2-(3-~rifluoromclhyl)plt<.'l\YlCthyl} 6a. 9a-

('If~ mcthylphcnyl dillunro-l lfl-h)'dro.'<y-16a·m:thyl·3-(ISt\· l7a-
nronionYlox""ndrosta-JA-diene-1.7" ·:ifuot11ioate. 

l.".I){) a- f F Ethyl 4-lsobutyl- .H H I s S-[2:(4-lsohutylphcnyl)-2-oxnelhYIJ 6a.9Q.dilluoro-

CH, phciiyl .. 11 P-hydn1xy- l C1a-mcthyl·J'..{'lxo-l 7 a-pmpiooylo'xy-' 
iintlros1:J-1,4-dicnc- t 7 ll.carbo1hfo;i1e. 

IA.IJI p. F H Ethyl 4·Fluoro· H H I a l-(4·Fluorophen)'l)-2·oxoclhy1 9a-nuoro-1 IP-

CH~ phenyl l1y~troxy-16,6-mcthyl-J-nxG-I 7 a-pnipi1inylt1xy-
:mdrosi:i- I ,4-dicnc-17 n..,.:irlxuvl:ilc. 

IA.')2 a· f F Ethyl 4-Ethyl· H H I ~ S-[2·(4-E1hylphi:nyl}-2-ux~wthyll C•t1.1Jr1-ditl11.1ru· 

C'H) phenyl 11/1-hydrt'IX)'-I (1a-l'J'll!thyl·3-il.l:t1-l 1u-[Jrupiunylnxy-

androsm-1,4-dicnt:· I 7 fkarbulhiu:i\~. 

5 
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No. It, "· "' R, ... r 0 m· 7. Clu:minl N11mr 
. 11\.9) Q• 

,, F Elhyl 4-('ycll111cxyl· ll H I s ,\'.f2·f4·(')\:lnhcxylphi:nyl•·2011;(1tethyll C1r1,9u-

t'lb (lhct1yl dil11111rn-l l/J.hydl'uxy-l f1tr-n~1liyl-,l-t1x11-l 7a-
nnl"itm•"ux --dm:;la· f ,4 otli L"lll'") 7 /k,11fll\iliua!L'. 

IA.CJ4 /Jo F ll 1;111y1 2.4-DIOUum- ll H I s S·l 2-(2.4-llillun111[1hc11yl )-2°0.>;1"K.'lhyl 1)11. !1unni-

cu, phenyl I I /1-hydmxy• I (1,6-mclhyl-3-n."lu-17 R•[ll'llf1innylL1xy· 

:indmsttt•l .4-<lii:nc• I 71karhnlhiuatc. 
IA.1)5 Q• F F Ethyl 4-l~oprupyl· ll Ii I s S·l 2..f 4 •fSopropylphL'll)'I )-?·0X1k!th)'l I C1t1, 9 u· 

t'H, , phenyl dil11111m-l IP.hydruxy-I t1rr-mc1hyl-l-tuu-l 7a-
nrnoi1uiuM1x-Jndmsta- I ,4·Ui1.'11r.:• I 7 /k.•.irllulhi ualc. 

li\)J6 Q• F- F E!hyl •· H H I s .\'·l2:.t4.C.)'clopcmyku:yphcny1)·2·rnmcthyl] 6a,9a-

(ll, Cyclnpcn1yl- dlllLMm1-l lj1-hydrmcy-I (1a-mc1hyl-~-tum-17a-
oxyphcny\ "ru"innvlnx-Jnilros10-1.4:llicm.:• l 7 /.k;irhnthiuillc, 

fA.IJ7 a- F Ii Et11yl 4-Mcthyl- H H I s .'l'-f2-(4-Mc1t1ylsollbnylphu11yll·2··uxut,:1hylf 1Ja-

C'l-1~ sulfonyt- llunru- I lfi-llydmxy-1<1a-mi:1hyl-3-11x11- 17a· 
rihcnyl nn\nfon"lnx.,,,ndm5li1· I .4·dii:m:• l 7 n ·~.irhnthinu11;:. 

IA.tlK a- " " Gthyl 2.4-0illuoro- H H I s .\'·{2-{2,4,0i0umuphl:nyl)·2-<1.,.~ic1hylj 1>rz-11uum-

CH, phenyl 11 /J-hydmxy-1 Ci a-methyl-3-1.1.,.n· I 7 rr-prupfonylrucy-

amlrost:i-l .4·dicnc-l 7 !L...rPn1h im1tc. 

IA.1J1l fl. F " Ethyl 4-Metbyl- H H I. s S-l2-(4·Mc1hylsoltOnylpltcn}'ll·2-mmc1hyll 1Jn:· 

' l"H) sulfonyl- 111l0ro- l l/J-hydmxy-l6,6-ni1.1hyl·J·nx11- l71l-
phenyl nronionw Joxvr 11drost:a- I .4.Ji1.~1i:0 I 7 fl-1.•11rbothi1>:i1c: 

IA.lUO a- , .. H. E!liyl 4-Chh>ro- H H I s .\"·f2·{4·Chlornphcnyt}-2-t.1xni:tbyl] 1Jn-11uml-l l/J-

CH"· phen}ll hydroxy- I 6l:r0 me1hyl-J'-uxD--l 7 R• 

. "to" ion"loX"andrusi:i.-1.~dil!'m:· l 7 R'l,.".irbuthii>lltc • 

JA.Hll fl- F H Elh~ 4-Chloro- H H I s .S4:2..(.4.('hlorophe11yl )•2o{l~1'1Cl hyll •>a·lluoro-11 p-
C'H) . phenyl hyclroxy· I 6n-mc1hyl·.l<1x1>17a-

nron ionwloxwndron:i.-I .4 "\licm:-17 n.•t;irhuthioa1i:. 

IA.102 a- F F Ethoxy 4·Tril1uoro· H H I s S·[2-0:<o·2·(4·1rilluor(lrncth)'lphi:nylJc1f1yll <Ja.9a· 

C'H" mclhylphenyl dilluoro· 17a-{c1hos~ic~rhon)•l)n.1;y-l l P..hydrm:y· 

.. I <1a·1ni:1hyl-J-nxu:m<lmstt1·1.4·dii:n~-17'{J. 
.. c::irbo1hi~'!Qti: • 

IA.10) •· F F Cyclo· 4·Au0ro- H. H I 0 2·(4--Flunn.1plicnyl1·2-a:mc:thyl I 7a-

C'M_. . prnpyl phenyl cyclopropylc:arbnn;!oiOxy-6a.1Ja-Jil1m1rt1-l l/J.. 

l1ydroxy·I (1a-n'ICtl1yl-J·1lX1lllndrosl:i.- I .-l·llii:ni:- I 7 /J.. 
carboxvla1c. 

IA.104 a. F F Cyclo- 2,4·Dinuoro· H H I s S.(2-(Z.4·DilluorophcnylJ·2-ti:mcthyl I 17a-

Ct-J, propyl phenyl cyclopmpylc:arbnnyloxy-C1a.1Ja-tl i llmirn-1 I /i· 
hydroxy-I C1a-1i1ethyl-.l·m<o311druslt1· I ,4-dii!nQ-17 p. 
c:irba1hioo1e. 

lr\.10~ a- F F Et!Klxy 4-Chloro- H H I s ,\':..[ 2·{ 4 .( "h1nrophcnyl)-2-ru;n.:1hyl J <1 a,lla-tlillu(lrll· 

('H, phenyl l 7 a·(e1h11:.:ycarbnnyl )l1>:y-l I /1-hydn l.'<y-1 <1 r.r-mdhyl· 

3-oxoo.ndrost:i.-l ,4-dicne-l 7/kiirho1hiruite. 

fA.106 a· F F Cyclo· 4-Chloro- H H I s S-!2-(4-Chlon1phcnyl)·2-ox1ic1hy1J 17 «-eyi:IL)pnlp)·l· 

t'M1 pmpyl phenyl c:arbonylnxy..(1a,9a-dillu11m .. 1 I P·hy1ln1i:y- I Cia-

111clhvl-3-t1xoundrosta- I ,ll-di.:nc-1 i ff.t'Jrhothio:ih:. 

IA.107 /Jo F H Ethyl 4-Mcdioxy- H H I s S·{2-(4-Mcllmxyphtnyl)-2-11).:t1Clhyl l tJn-lluum• l IP. 

CM, phenyt hydro.'<~" I (1jr-n-.et11yl·J·U'«l• I 7 a 0 pmpiunylnxy· 
11ndros111-l .4-tli~nt-17" -mu1hiu:11c. 

IA.IDS a- F H Etl1}'l 4-Trilluoro· H H I s S·[~·0Mu-2-(4-trilluc1rmilethylphei.1yl)-2·dXOelhyl} 

. 
C'H1 methylphenyl 9a·lluoro-l IP·hydroxy-l6a-mi:tl1yl-.'-t.ix11· Ii a-

• Dronionvrox·~.mdrosta· I ,4.Ji~nc-17 0-1::irlm1hio~1e. 

IA.109 a- F F Ethyl 4·Me1ho:ity· CH, CH, I s S·[ 1.1-Dimcthyl-2-( 4-metlm:cyplwnyl}-2-t1xoc1hyl I 

CH, pflenyl 6a.9a-dillunn'1-l l/J-hyUmx}'-lt1a·n1.:thyl-l-t1XL)· 

"17 a-pn1pinnyloxyandros1a .. I ,.:1-tlicnc-17 fl· 
c:irbo1hin:11e. 

IA.l 10 a· F f Etho:y 4-Fluoro- H H I s S-[2·(4-!:lu1>r11phc:nyll·2·11x1x"lhyll f11t.1Ja-dillu11m· 

('HJ phenyl 17 a-( ethmcyc:1rhonyl)mi:y· l I /J.hy1l111x~·· I [1fl.m~lhyl-
J-t.ix,i:anllnlSl:l·l .4-dienc-17R.c:irh1i1l1io:.i1c. 
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No. "· R, R· "' ... r ~ ... T. Chr1nlcal Name 
IA.Ill I' I' If Ethy1 4-Trinuoro· H H I 5· .~·!2-0xn·Z-<"·lrillllllf\ITI1ClhylJJhr.11yl1·~·o:ri:·uc1hyll 

('If, • mcthylphcnyl 1>a-11Ul1Rl• I I /1-h)'Llnixy·I C1/J-nM:1hyl·.l'il.'l:U•l 7 ll• 
nruniuTJVhlXV",rndn1$lll• I ,4;Jicn1,,."- 17 n -ui·huth im1tc. 

IA.112 a· I' I' Cycla- 4-Trinuoro- H H I 5 ,\"·(2-0:im-2-(4-trilh1nr11111c1hylplu .... 1yl>c1hyll l 7a-

CH~ ltcxyl n1ClhylphcnyJ i;ich1hc:ityk;1rhonylt1xy-6a,'Ja.dit1uurn· I l /J-
hytlnixy-lCia-mcll1yl·3"11Xt1:rnllr11~1~-l .4·dkm.-..l 7P. 
c11thDll1ioati:. 

IA.11.l «· 
,, F Cyclo- 4..('Jiloro· H H I s S·(2-{4.('h lC1mphenyt)·2-<tXou1hyl I 17 rt-

C'H~ ' hcxyl phenyl CY'!fol1.:xyk:irOOnylnxy..f1a,')a-dillu11ro·l l/J.. 
hyJ rnii:y-1 (l(l'nw.:ihyl·J-.1xn11.111lrn~t1-l A .... Jicnc-17 /J-
c11rhothiuu1i:. 

IA.114 a· F F Cyclo- 2,<4-Dinuom- " H I s S-[2.(2,4-l'lil1uorophcnyl)-2-t1x0!!thyl J 11 u-

{'lb hcxyl phenyl l.")'Clnhcxylcubo11ylnxy..r1a,'}a~lillu11n.\• I l /J. . 
hydmx.y. \ fitx-n'Clhyl.J oilx.n::u1dru$l~·I .a.Jfone.17 p. 
carboihiu.i.te. 

IA.11$ ~ 
,, F Cyclo- 4-Fluoro· H H •• 0 2-(4•Flunruphcnyl)·2-i.1xncl11yl 17 n-

C"H, hcxyt phenyl cyclnhcxylcurbunyloxy-6a.'Jn-dilluun.1-l l/J. 
hydroxy- I 6a-methyl-J-tu:u:11Klrns1:1-l.4·llienc· I 7 p. 

. c:irbox"'lalc • 

IA.llC, a• F F Cycli> 4°Mcthoxy· H H I s S-[2·(4-Mt:lhnxyphenyl}-2-tu:m:lhyl( \1a-

CH;i hcxyl phenyl cyc:lohcxylc:irbonyJnxy..c,a,<Ja-dilluum·l lP. 
hydroxy-I C1a-melhyl-l-t1xo-:imln1."l:i- I .4-dicm:~ J 7 p. 
L':lrbOthill:ilt:. 

IA.117 a· F F Cyclo- 4-Chloro- H H I s S-(2-C4.Chlnropht:nylF2-axac1hyl [ I 7a-

CH., pentyl phenyl , cyclopemylcorbonylnxy·<1a.1Jfl·di 11tl:1ru· I l/J. 

. hydroxy- I C1cx-methyl·l""xo:.mdrus1:i-l .'h)icpc-l 1P: . 
c:irbn1hio:i1c. • · '· • · • 

IA.Ill! n- r· F Cyclo- 4-Fluoro- ff. H I 0 S·[2-(4-Fluomphcoyl)·2-t1xuc1hyll l7a· 

(1i, pentyl phenyl cyclapcn1ylcarbonyluxY·Cuz.1l rc·di lluoro· 11 /l· 
hyd1t1.'t)'· I CKr-methyl-3•11xm1mln1~1u-l .4·dicnC-17 ~ 
carbo.'tvlu1c. 

IA.119 a· F F lsopropyl 4-TtiOuoro· H H I s S-!2-0X<1·2·(.&l-1rillm1mmel11yl11h(:nyl~~hyll (1a.9q-

CH, methyl phenyl dillumv-l l /J.hydmKy-IC>a-n11.:lh_yl-17u·t2· 
l\'ll!lhylpmpfo11yloxy)·l·'1.llman1ln~l;1- I • .l-dic1\c· I 7 P. 
i:nrbothiuat~ • 

1/\.1:!0 a· F F Cyclo· 2.4-0ltluoru- H H 
. , s s-rz-<2A-Oilluomphcnyl 1-2""'1suc1h)'l[ I 7 n-

('Ii, pcntyl phenyl cyclopei1\ylcorbonyloxy-6a.fJ a..JiOunru-11 /I· 
l1yJmxy-l Cia-1~1hyl-J-mm:mll m~ia-1.4°1\icnc- \ 7 P-
c:irboLhim11c. 

IA.121 a· F F lsopropyl 4-Auoro- H H I 0 2-14-Flunmpllenyl)-2-oxt~lhyl c,a.1JrJ-dilluom-1 IP. 

Cl·IJ pheriyl hy,tmxy- \ C-a-1ne1hyl-17 R-(2-1i1.:1hylpinpi1mylnxy)-J-
cixo111dros1:1° I ,4-d ien~· 17 n..•:irbuxul:Jtc. 

tA.122 a• F F lsopropyl 4-Mcthoxy- H H I s S-l2-C4-Me1hnxypheny11-2·n.-.:nethyll c'"·'>rt· 
CH, phenyl df01111m. I\ p.hydro>.y-tC1et•mc1hyl-17fl·(1-

melhylpmpiC>11ylui;y)-J-1um:m1lm:>ta• I .-l-tlicnc· I 7 P:. 
c<1rbo1hin:i1c. 

lA.123 a· F F lsopr<1pyl 2.4-Dilluom· H H I s S·l2-<2.4°Dill1mropl11:nyl)·Z-11s1t1:1hyll ha,tJa· 

CH, phenyl diRunrn-l lfl-hydr11':<y· lfia·mc1hyl- l7a·l2· 
mclhylprnp i1myk1xy)-J-11i<u:indn.ist.a-l ..:l-dk111:· l 1 P. 
c;irbu1hioa1e • 

IA.124 .,. F F 2-Fucyl 4-Trifluoro· H H I s .S-(2-0xcr;2-C 4·trin uurnmcth}•lphcnyl ).:thy JI <1a, 9a· 

CH.• mc1hylphe:nyl din iscmrl 7 a-1c2-n..1r.inylc:irb11nyl)oi<yl· I !.p.h}'llmxy. 

l6a-mcthyl-l·oxo:1111.fn."1Sln·1.4-t.liL'm:·l1~ 

carbolhio:Ltc. 

IA.12$ ~ F F E1hyl 4-Chloio· CH, CH, I s S-[ J. I ·Di mctl1yl·2-(4-t:lllortlflhcoyl )·2·11x~ic1hyl) 

CH, phenyl 6lz,9a-dJ11uoro-1 I jJ-hytlruxy-1 <1a·111l!thyl-.3-oxo· 

17 a·pmpiunyloxyam.lrusu1- l .-'-tlicn~ ... 17 /1· 
c.orbuthio:ilc. 

IA.126 a- F F Ethoxy 4-Mcthoxy· H H I s S-j2-(4-Mcthoxyphcnyl)·2-(IX\~lllyll 6«,1)a. 

cu, pbcmyl ~j nuoro-17 a-{cthoxyc;irbonyl )ll~ :.--11 fl·hydml)'-
I (1a•m:thyl-.\-t1xl'1Untln1~ta· l ..&·dki1c· 17 /J. 
c:irbu1hio:a1c. 
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No. "· II n, n, .. r n m, 7. C:ll~mlul Nallll' 
IA.127 ,. I' 

,, 2-Pmyl 4-Mcihuxy. ti II I s .\'·12-t4·Mcllmx)'flln.~nylJ·2·uxocll1yl I tir1, •1uotl111uuru-
t'lb phenyl 17 a-jC2·1l1ronykurtuM1yl )oxyJ-1 I /J.hytlrrnty• I f1a-

111clhvl 0 .l•11xoamlms1a- I ,4-dh:m:- l 71/-coirbnlhioatc. 
IA.128 ll• I' I' 11-llutyl 4-TriRuom-. II II I s .'i-12-0;ui-2·{ 4-lri lltmrrnncthyl11hcnyl k:lhyl I 17 a-11-

C"ll.1 mc1hylphcnyl hutylcurhnnyluxy-C1«.1Ja-dil1u11nl-I l {l-hyr.ln1xy- I fol'· 

mcth"l·J-uxoonlfmsta-1.4-t1icnc- l 7 'J.c:irbu1hiu:11c. 
IA.129 ll• I' I' 11-0ulyl 4.Chlnro. H ff l s .~··(2-{4·Cillmnphcnyl).2<o(lxr11.:lhyl] 17a·n· 

CH, phenyl lrn 1,Ytc-o1.rh11nyk1xy.{1a, 1Jrz-tlillm11n· I I /J.l1ydnixy· l C.rz-
rnclb~ l·J-oxtlilndn1sta-1.4-tl icnc-17 fl..carhn1hioatc. 

IA.I JD n· F F 11-Dulyf 2,4-0illuum- H H l s .'i·f 2-{2,4-Dilluomphcnyl}-2;1x11e1hyl I I 7n-11· 

("If~ phenyl hulylcarhllnylmcy-C11r.1la-tlillm1n~ 11 /~hydmxy· I (1r,r.. 

mc1h~ I· 3-l1xoondros1;1.- I .4--t.I fcnc· I 7 '1..ct1rli111hiu:il1.?. 

IA.Ill ll· F F. n·l3ulyl 4·Fluoro· H H I s S·f2~4·fluomplu.'11y1)·2-t1xoclhyl) I 711·11~butyl· 
C:H, phenyl ·L-..ihonylo:cy.f1a.CJa-tli llutin~l I /J.11ydn1xy.1 (irl• 

m:thw I· 3-l1Xo;mdn"1Slt1· 1.4-dicm:· I 7 lk.11rb111hin:iu:. 

IA.l.l2 a- F ,, lsl"lprq>yl 4·C:hloro- H H I s S'·I Z..( 4·Ch ltlwphcn)'I 1-Z-t1iia11:1hyt l (1rt.'l1r-dillunr11-

CH.1 phenyl 11 P.h)'Unixy· I 6tr-n'H:lhyl· I 7 rt-lZ·mclhylproriillnyl-
tni:u>-J-uxo;indms!a· I A-dicn~ .. I 7 IJ..curtm1hlo:nc • 

IA.133 a· l' F Cydn· 4-Fluoro- H H I 0 .\

0·(2-(4-Fluumphenyl)-Z-uxucthy1J l 7a~:ycl11hutyl-

CH~ bulyl phenyl . ai.rbonylm:y-6a.9a-diOuaro-l 1 P.hydmxy-1 C.a-
meth~ l-J-uxu:mdn1s1:1-1 "--dlcnc-1 7 "-i:tirbtL"<"l:ite .. 

IA.13"' a· F F Cyclo- 4-TriOuoro- H H l s S-(2-0xo-Z-(4-lrilltmmmcthylphcnyJJcthyfl 17a-

CH., pcntyl · meihylphenyl cyclopcn1yTc:irbnnyfllXY·<1a,lJtr·tlinm1n'l-l l/l-
hydraxy. I OO·mc1hyl 0 .3-uxo:1111ll'llSl:i·l .4·dic1m- I 7 ft-.. curbuthio:itc . 

IA.135 .. F F Cycfd- 4.ch\01'9- H H I s S·f 2-(4...(. 'bl~lrophenyl l·2-oxlicLhyl I 17 a· 

CH, butyl phenyl cyclobutyk..,rbclnyln:o;y-6a,9a-di llm1ro- l l/1· 
hyi.lmxy0 1C1a-mc1hyl·J·(IXm111drnst:i· I .4-dic£m!· I 7 fJ-
c;irbolhil\illC'. 

IAJJC1 a. F F Cyclo- 4-Trilluoro· H H l s S·f 2-0xo-Z·( 4-triUunmmc1hylph\.11yl}cthyll 17 a-

C"H.i hu1yl , mcthylphcnyl cycklbti1ykarlmnyln:o;y•6a,t>a·dil1unn1-.l l{J-
hydn1xy· IC.a-n'K:thyl-.3'1.1:<oundrust:i-l .4-t!lc111.'- I 7 fJ-
c1ubo1hioutc . 

IA.137 •· F F c:yclo- Z,4-Dilluoro· H H l s • 'i-J2-(2.4-Dilluoropht:nyl)-2-ux11c1hyll 17a-

CH, butyl ·phenyl cyclobu1ylcarbonyloxy.ba.•)a-r.lilluum-l l/l-
hytlmxy-l 6tr-mctbyl-.l-Oxrnmdrlb1.:I -1.4·tlicm.'- l 7 /)-
carbolhio:itC". 

IA.138 a· F F C:yclo· 4-Mctboxy- H H I s S-[2-(4-Mcthnxyphcny!J-2-ai:oclhyll I 7 a· 
CH, butyl phenyl cydohutylc11rhnnylniy-6a,')a-dillunm-l IP. 

l1ydroxy- IC1a-mt:lhyl-J-mmondmst:i·I .4-tlit:n\.-.17 ~ 
carbo1fii11:i.tc. ' . • ' • • 

IA.l.l') a· F H Z-Furyl 4-Tritluoro- H H I s s:r2-0xo-2-(4-triflu11nin11:1hyl11~nyl)cthylJ l)r,r. 

C'HJ mctl1ylph~nyl llu1'11'l\-l ?a-!(2-li.imnyl\!'Jrblll\Yl)n>iyl· l l/J-hydruxy-
I <1a-mi:1hxl-l-cixo:mdnl:!it:1.- I ,4-1.fo.i1h ... l 7 fl-
c:irbothia:it~. 

IA.140 ,,. I' H 2-Fucyl 2.4-Dilluom- H H l s -"·12-(2.4-0i IIUllrophcn yl )-2-1.\-..:ticthyl I 1l11./1unl'n• 

C'lh phenyl 17 a·[C2·1'111unylc:1rb1111yl )011:yl· I I /J-hydroxy- I f11r-
11~·tbv\0 3""l:i:llll.ndros1:1- l ,4-dicm:-I 7 'k:irb11tl1in::11c. 

IA.141 a-· F H· 2-Fury{ 4-Cbloro- H H I s S·(2·[4..("hloropl1Cnyl)-:Z--Ox(l(;lhyl I 1la-'llu11m-l 7a-

CH) phenyl [l2·fur:inyk:utianyl,)l)X}' J;J I µ:hydrm1. y· l f1cr-mctl!y1-
J-oxo:indrost1.- \ ,4..Jicne-17 ll.c:irhn1hi11ou: . 

lt\.142 ,.,. F Ii 2·f-uryl 4-Mcthoic- H H I s .\"'-[ l-{4-Mi:thuxyphi:nyf).2-.ii:nc,!lhyl I IJ{(-tluum-17 a-

ca, yphenyl l(2-fur.mylcarbonyl)l\,yJ-11 /J-hydmx y-1 l101-mctl1yl-
3-oxo:indn:gt::1- I .4-dic11c-17 J1-c:irlm1hi1.1.:ue. · 

IA.14) ,.,. I' Ii 2-Furyl 4·Fluoro- H H l s S-[2-{4-F!mirophcnyl)-2·ox1ii:tbyl 1 •>u-l1unn1-17 r.r· 

CH, pl1enyl ((2-furanykurhonyl)llll Yl-11 fl·hytlrrniy·I fu>:-mct11YI· 
J-llXO:lndn'ISl:l· I ..4-dienc-17 f1-corb111hi11:11tt. 



63 

No. R, •• .. "' .. r 0 mo 7. CJ1emlul Nomeo 
IA.144 •· ,, F li:tl(lmpyl 2.4,6- H " I s .\'..I l-tlxl).2-(2.4,6·1ri nic1hylph:nyl)l11hyl I C•a. t>a-

('HJ TrhnclhyJ. tliRUllnl· 11 jJ.by1lm~y-I flQl.Jlk!lh~·l-17 U·(l-mclhyl-
phenyl rimpi11nyl11xy)·l-nxo:i.11dmst:1- I .;1-tliL'llC-17 /J. 

L-iirbt\lhirnnc. 
IA.14~ •· I' F C:y(ID- 2.4.6- H ll I s -'"·12-0x11-2·(2,4,(1-lrimcthylphL'll)'lk'lh)'l] 17n-

C'H.1 hcxyl Tri111c1hyl- cycl11h!!X)'IL11thonyk1xy..f1a,9a"(1 illu1m.., I I fl-h>'dl\lXY· 
phenyl I Cia-mcth• 1•3"(1x1m.nt1rustu· I .4-<lk'lll!·l 7 "' ~:irh11thi11atc. 

IA.14(1 Q•, F F Cycln- 2,4.6- H H I s S-12-0xn•2-(2,4h-trimelhylph1:nyl).:lhylJ l7a-
rn~ pcnlyl Tri methyl- L')'Clnpcnlylcarb11nylnxy-f1a.1J11-di11mm ._I 11i.11ydmxy.. 

phenyl 16/r.mclh• 1-J-oxoandrutta-l .4-dicnc- l 7 /karh11thinatc. 
1/\.147 •· F F · Cycto- 2,4,6- H H I s ,'\'-[2.0x11-2-(2.4.C1-lf"inldhyf phc!nsUethyl l 17 a-

r·M.· hut)'I Tri methyl• Cycltihutyli::irhllnyJc.xy.ba,9a-c.liflm1r11-l l/J.l1yt1mxy· 
phenyl 1~mc1h~1-3-0xo::mdro.sta-l .4-lliL"l1C•I 7 tk:irbothiu;itc. 

IA.148. a- I' F Cyclo- 2.4.<i- H H I s S-]2.0xo-2-(2,4,6-lrimcthylphcnyl)ClhylJ 17 a-
l'M,. hcxyl- ..... ::rrimc1hyJ. cyclohcxylmc1hylc:irbonyloxy·C1u,9a'linunn.'"11{1-

methyl phenyl hydrmcy- I ClU-mtthyl-3-oxoonlln.151.:1-l ,4-clirnL"- I 7 ~ 
carhulhimnc. ' 

11\.141) a· F F 2-TI1lenyl • 2.4.6· H H I s ."i·I2-0xn-2-(2.4,C1-trimc1hylpl...,1yf)Ctl\yl) '1".'lt'l-
('(-() Trir0c:lhyl· dinuum-11 ,G-l1ytlmxy· I flCl-ll°ll!thyl-3·oxn· I 7 t/o( £2· 

phenyl thk:nylc;irhnnyl)t1xy.i11tlrt1st1.-l • .il 0 tlic11c· l 7 /I-
• carbolhio::alc. 

IA.I SO ... F F Cyclo- 2,4· H H I s • ."l'-J2·{Z,4·Dinuorophcnyl}-2"(')x111:1.hyil 17a-

l'l-1, hcxyl- Dilluoro- · cyclcihc:xylmcthylc:irbcmyloxr<1rz.1JtMlillunm• I l p. 
methyl phenyl hydroxy• I CG-n1c1hyl·3't1X(l;mdn1~t:1•l ,4-dicn.:• I 7 p. 

ci:irbothioat~. 

11\.151 a· F F Cyclo- 4·C.bloro-' -· H- . ·If r s S=[2·(4-Chlorophcnyl)·2 .... 1x\)ClhylJ 17a-

CH,. hexyl· phenyl cycl11hcxylmclhykurhonyloxy.C1a.tJri-dilluom-l lfJ-
methyl hydmxy· I CuHncthyl-3-nx1undn1:.1ii· I .4-dk"l1o?· I 7 fJ-

.' 
c:ubothioate • 

IA.152. •. F F Cyclo- 4-TriOuoco· H H I . s S·[2-0xn-2-(4·trilluoromcthylph..:nyl}c1hyll l7a-

C'H-' hcxyl- methyl· cyclohcxylmcthylc;irbonyluxy-6r.t.1la-Uillumn- l 1 /J-
mcth}il phenyl hydrosy-16a·ml!thyl-3-oxo:mdn1S:1~-l .4.dicnl!- l 7 (J. 

carbothioate • 

IA. I:'~ ... F F Cyclo- 4-n,eihoxy· H H I s . f;.(2.(4-Me.thuxyphcnyl)-2-ox11.:t11y1J 17a-

C'H,, hcxyl· phenyl L-ycl!lhexylrnc:thykqrhonyl11xy.C1a.•>11-alillunr1,·l IP· 
methyl hydrci:cy· I {)(r-111L'1hyl-3-nxrondrn,;1:i-l .4-dh:nc· I 7 p. 

e~rbothiu:11e. 

IA.154 .. r; F 11-ButYI 2,4,6- H H I s S-(2.0xo·2·(2.4~6-trimcthyl plx:nyl ~lh>1 I I 7r,·11-

Cl~, Tri methyl· 
phenyl 

hutykorhonytoxy.(1a,1Ja-dillurml- I I P·h)'tlmx~·· I ha-
mc:t hvl-Jo()xo:indrosta-I .4-dicnc-11 fl-curbothill:il.:. 

IA.ISS «· F F Ethoxy 2,4,6- H H I s S-[2-0xa-2-(2.4 ,6°trimcihylnhenyl)elhyl} <ia.CJa" • •• 
('H, Tri methyl· ditiuoro-17 a-(c:1h0Xyc:orbonyl)oxy. J I /J.hy.Jn1xy-l 6 a-

ph.cnyf methvl-'3-oxo-:lndrost:i· I .4-dicm:-17 n -:irhrnhio::a1c. 

11\.ISC• Q· F F 2-Furyl 2,4,6- H H I s S-(2-0xo-2-(2.4 .<~trimelhylphenyl k.'lhyl l {Ja.1Ja· 

CH, Trimethyl-
pl1enyl 

i.lifluoro-17 a-I (2-furanylc::arbonyl)Ox}' [·I I /J-l1yllrt1:<y-
I 6a·mclh"i-J .... 1xooindn1Slll· l'.4-tlicnc-17 ficarhu1hiout~. 

IA.157 ... F F 2-Furyl 4-Chloro- H H I s S-[2-(4.('11ll1nipllcnyl )·2-U."l'll!lh}·I J <in.IJ a-ll illunm· 

C'H,. pl1cnyl 17 a-I (2-for::inylc:irbanyl )ru:yJ-11 /l·hytlroxy-I fiet--
mctb;A.)-uxo:i.ntlmsla-1,4-diciit!• I 7 tL.mbuthi11:1.1c, 

IA.15R JI· F F Ethyl 4-Cb.loro- H H I s S-{2·( 4-Chlorophcny[ )·2-llXOc:thyl ! Cia.11a'I illm'H'l.l• 

t'H, phenyl J IP,hydrn.'l(y· lbfl-mcthy1-3-oxn- I 7a-
nro"ion• loxu.:malrost:i.·l.4-dicnt!•l7 n 11rbt1thi11a1c. 

IA.l:S'J a- F F 2-Thienyl 4-Trmuoro- H H I s S·(2-Qxo--2·(4·tri!luorome1hylphcnyl)o.!1hyll (1a,l)a. 

CH, mcthylphen dill uoro-17 a·[(2·1hicnylc:iThonyl )uxyJ· l l/J-hyc.lroxy· ,, l 6a-meth~ 1-3-o:m::mdrrut:l• I .4-tlicnc- l 7 "-~~rh1llhioale. 

IA.1Cil> a· F F Ethyl J. H H I s S-{2-(3·Nitrophcnyl)-2-<1xoethylJ t1a.'la-Llillunro-l IP-

C'H-' Nitrophcnyl hydroxy-I C1a·mclhyl-3-nxo-17 a-pmpinnylni.:yomdroslll-

' I .4-diene-17 n_...:i.rbothfo:u~ 
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No. "· "• n. R, R, I' n "' z Cl1cmkat N1mL• 

IA.ICil a· 
,, F l!thyl J.4-llil'llllthyl- H H I ' ,"t'·Jl"'13.4·1 >ln'!Cthylphc11)•l )o:!-tnak.1 hyl I (1r1.1J a• 

('llJ p11L'tlyl dilluom•I l/J.llydmxy•IC1rz.n11:thyl-J11iW·l 7 a-
"nl"'i1mu]mr-:indrusl11· l A -tfo,:m:-171H.~.uhn1him1.1c. 

]i\.IC12 /I· F F Ethyl 4-Trillunn>- H H I s .\'·I 2-0:cn-2-< 4-1rilluomn"1t:thylplicnyl)cthyl ( C1a, 9 a-

('llJ 1ll!.1hylribcnyl dillunn'"" I l/l-hydmxy·ICIP.ntcthyl·J ... ,xu-17 a. 

nronimlVlllXV",mtlmst:i.0 1 • .i-dicm:· I 7" -.. rbuthio:nc. ' 

IA.l<!.l "" 
,, F 11-Prupyl 4-Tri111.11,uo:,, H H I ' S·)2-Clxn·2·(4·trillu11mn11.1l1)'\plM..'ll)'l)l:1hylJ 6rr,9a-

<'I I, n1':11lylpl\l:nY1 clilluon,..l l/J·hytJmxy-l6rz.n"W.:lhyl-J-t1:m·l 7 a-11-

prnpykarh1111ylnxy.11ulm~t~· I .4-1.licm:- I 7 p. 
c:irlmthiuah:. 

IA.\Ci4 a-
,, F 11-Prnpyl 4·Chluro- I·! " I s ,\'· 12·(4-t "hh in1phcnyl)-1-n:a'll:lhyll (u7,l)ti:0 r.li nuorn· 

<"II.• phL'llyl 11 P·hyl1iuxy-l l1 n::n1'.:ll1~l-J·11x11- I 7 rt•l1• 

pmpykwrhunylmcyamlm:Uil· l.4-dii:ni:·l 7 /I· 
carbothi11:t\c. 

IA.1(1~ a- F F 11-l•ropyl 2.4·DiJ1uoro- H H I s S·(2·(2.4-Di01mmph1m~-l>-2-oxocthy1J C1a.•la-

('l I} phenyl dilluon1-I \ J1-hydn1xy- I 4a-mcl1l)'l-J-oxn- l 7 a-11-

propylc;11b1.1nyloxy.mt.lnl:!i13- I ,.tl-<licni:- t 7 p. 
c:i.rhnlhiilllli:. 

li\.ICiC• n· F I' 11-Propyl 4-Fluom- H H I s S-[2-(4-Fluun1p1ti:nylJ-.?-os1'k!thyll C.a.l)a.1lifluuro· 

{,.I, phenyl l \fl-hydri1xy-IC1a0 mcthy!.)-11s11°17t1°n-

pmpylcarbm1ylnxy.indnis13- l .-l-1lii:n1. .. I 7 /1· 
c.:irbo1hit>:i.l1:. 

IA.H1J a- F F ri-Pmpyl 4-MethoKy· H H I $ S·( 2·(4·Me1hnx.yphcnyl l-.?-ux1icthyl I C1a.9a-

("1-IJ phenyl dilluuro-l lfl-hydn1x.y-I ba-m1.1hy\-3-us11- J 7a-11-

prupylc:irbo11ylnxy.:imln1i>t:i.- I .4-lliL~· 17 P. 
c:i.rbo1hlo:i.1c. 

IA.lCol: a· I' F 2-Furyl 3-Chloro- H H I s S-( 2-(J-Chlnmp hcnyl )·1-11.xoc1hyl I <in. •>rr-di llunnl;-

C:M, phenyl 17 rr·l(2-l"ur:i.nylcarhonyl}11syl· I l /J-hydmxy-l<ia-

mc1hvl 0 J-oxoandros1:1-I .4-tlh:ni?-1 7 fi-c;irhu1l1irn11~. 

IA.IC19 p. F ,. 2-Fuzyl 4-Trifluoro- H H I s S-[2.0xCJ·Z-( 4-ul lluoromc1hylpl1cnyllcLhyl \ <ia, 9a-

('!~ methyl phenyl tli lluoro-17 a· [(2-for:m~1carhnnyl)nxyJ-1 l /J-hyJrox.y-

I {1/J-mi:thyl-J-oxnandms13- l .-l ·ttii.:nc- I 7 fl· 
c:nbothioate. 

IA.170 •· F F 2·Fuzyl J,S- H H I s S-(2!(3.5-Dimc1hoxyplwnyl1-J•n;<11C\h)il c1a.1Ja-

<:H, Dimcthoxy- c.Ji11uun1- \ 7a-1(2-rur.mylc:irh1•!1yl)oxyj.1111-hytlr1.1xy-

phenyl I (1a-me;1hyl-J-oxU<i 11Jri.~ta· I. 4-1licn1?• 17 /1· 
c:i.rh1.111!ioatt: . 

IA.171 n• F F :?-Fury\ 4-Nitrophcnyl H . H ·' $ .\".f2-(4-Nitmpln:nyU·.'.!·mal\.'\hyll Cir;.•>t1-1.lilluo1·~'1: 

<.~H, 
I 7«·1(2·(ur.mylcoirlmny\)11:-ty!-l l/J-hydr11x}'-I c.a-
n'll!1\1vt-J-11x.upndmsl:t• l .4·1li..:n1?- I 7 /kurhnthiua~ . 

IA.172 a_. F F. ?l.lclho1'f•. .&-Trifluoro- H H. I s • ~'-(2-0.,.n-2-(4°trillunl\'ln!lhy\rihll1\yl h!th~•l J (1n.1Ja-

C'HJ me1hyl methylphenyl ditluort1·\ 1fi-hydroxy·17a-(m.:1lmx~·nilllh}·I· 

carbunyl )l1Xy-16cf.n'llllhyl-J·oxo;:m~m~ta-1.4·dienc-

17/k:orhuthiOilll:. . 

IA.17) a- F F l'l.1ethoxy· 2.4,6- H H I s. S·(2-0xu·2·(2.4.6°1rini..-1hyl11 h~"l'lyl)l:thy IJ (111.c:>a-

('H} n~thyl Trimcthyl· Jillu11ro- l lfi-hydrul>;y- l 7a-(mi.!lhosy~1h~·I-

phenyl c::irhonyl )~lxy-1<ia.n11..1h.~l-l-11x11:1mlro.~1a-1.4-dh:n.e· 

I 7fi-e;urhu111iuatc. 

IA.174 a-
,, F Elhyl 3-Chloro-4- H H I s ,'i-\ 2-()-C'hl11r11-4-llu1m.1phci1yl 1-2-t1)>11<:1hyl l lu1.rJa· 

CM) 111.forophcnyl "dilluum-11/J-hydrnxY:,l6a·n-.:1hyl-.1-1•~n-l7a. 

nn•niuawlo1>:v..anJros1:1- l•,.!l .Jii.!n~- I 7 /l-t!:irht11hiomi:=. 

1/\.175 " f F 2-Furyl 2.4.~- H H I S· ~'-[2-0xn·2-(2.4.U.-1rimi.!lhylrihl.'nyl}111hyl] Cia.1)a0 

C'H) Trimelhyl· 1\illumu-17 a-f.{Z-fur.i11yll.':irh1111yl);1~}']· l l P.h>ilit>X>'-

phenyl I 6P-ri11::1hyl-3·0X<l11.11dr11~1:i-l ,J-1licnl.'·l 7/J... 
. c:irbu1hit"'lll . 

IA.176 a· F F Ethoxy- 2,4,6- H " I s ~--l 2-0xn·2-( 2,4;6.triin •• '1 hylphcn>1 i..:1hy\ I <1n.1>a-

('H, methyl Ttimclhyl· dilluoro-17 a-{clhl'lio.'}'1l11:1h~lc::irhnnyll11xy·l I /J. 

phenyl hydn1xy- I ta-methyl-.i-11i.:tJ"Jntlrus1a- I .4-t!km:· l 7 P-
cubo1hioa1C. 

1/\.177 «· F F Eth1),XY· 4-Trinuoro- H " I s S-f2·0xo-2-(4-lrinuorunu:thylp111:n~·llcthyll f1(l.'>a· 

Cl-I~ m1:1hyl m::thylphcf!yl dill1111ro-17 a-(cthl1xy1th!lhylcarl11'1ll}'lli1x)'- l l fJ-
hydn11(y-l Ciei-mt!lh}'l·J·u~1:1111.lrtt.~\:1-l ..l·di~11.:--J 7/J-

c:irhlnhiua\c, 
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No. '" '" R, R, ... l' a "" z C:l1l'mkal N::um• 

IA.171) ... F ,, 2·Furyl 2·NaphthyJ H H I s .0.,-:.12--1 Nu11hth:ih:11·2·yl l·Z-t1xol'tl1yi J 1111 • .,,1-d ilh111ni· 

C'H, 1711-ICZ·l\m.111yk:irh1111yl)tt:<rl· I l/#-l1ytlroxy-lf1a-

11'k!thvl-J·mmamlnist;i:· I 4-dicm.:- l 7 'J..curt1111hiuat1:. 

IA.l!tO a· F 
,, 2-Furyl l·No.11h1byl • H 'H 'I s .~f 2-( N:ipluhalcn- I-yl)-Z-mi:11c1!iyl J C1a.1J«-dillunrn· 

t'HJ 17 a-I (2-r uranyk:irl111nyl}c.1xy [ • 11 /J.hydrmi:y-I <in-

mc1h111·3·nxuandmsta· l .4-<lii:ne.l 7 n ~.1.mn1l1il'ltlti!. 

IA.IHI a- F F 3-Mclhyl- 4-Trinuoro- H H I s .\'·12-0.u•-2·( 4 ·lri 1'1uurnn1Ctbylphcnyl)c1hyl I C•tl', 9a-

('HJ 1-llnyl mcthylph:nyl tlilluum· l l /J-hyrJn1xy-17 a·I ( (.l-11'11:1hylZ·lll runyl)· 

cirbonyl 111:"1:)')·1 (1!X-'mclhyl-.;\-ox1ll!mlms1a-I ,4-dicnc-

17" ·arlmthin:i11:. 

IA.IRZ a· F F J-MelhYI· 2,4,6- H H I s .'i·l2-0:m-:?-(Z.4.<1-1rimclhylph",1)'lkthyl I '• a.Qa-

(lb 2·fmyl Trimcthyl• di Runru-11 Ji'-hydrmty-17a-((13-n'll!'thy12-rui-.inyl). 

phenyl i.-Urbm1yl J11,'(y)·l C1n<-mc1 hyl.3-nxu:indm~1a·l • .;J..J icm:".. 

17" •urh(lthioatc, . 

IA.UO a- F F 2"·furyl 3·Nitro-4:· H H I s S-l~-(J•Nitro-4-111ctl1t1:icyphc11yl).2~1\\Clhytl (1a,IJa. 

C'lh methoxy- dinuuru• 17 a-[{2·fur:inyk:irhcmyl)oxy)- I I fl-hyJruxy· 

phenyl - Hia-mclhyl-J-<1x1~11ml11'1:'ta-l .4-dicnc-17 fl-
- c:irboJhiuatc. .. 

IA.184 a- F F 2-Furyl 3,4-Di~hyl- H H I s S'·l 2·(3.4 ·Dimclhylplu:nyl)-2-m1:u1.11tyl ( C1a.'J«-

C'H, phenyl diRuum-17 a-[(2-tlir.:mykurbtn1yl)l1xyl· I I {J-hyt.lru:icy-

I 6a-mi:thyl·l-<ixo:u\llros1:i- I .4-d i1."11c~l 7 p. 
.cnrbothioa1c. 

IA.185 a- F F . J-Furyl 4-Trifluoro- H H I s S-{2-0xn-2.(4:tri 1luornn)Clhyl)'ll1cnyl)c1hyl I (1a.~a-

rn, methyl phenyl tlinuonl-17a·U3·furunylcurbonyl}l1xyl-l l/1-l1yt!roxy-

1 C1a-mcthyl·J-t1X1lundr1)Sta• I .:l·tlicllC· l 7 {J-

L":lrbothioi1c. 

IA.!Rr1 .,. F F 3-Furyl 2,4.6- H H I s S·[2-0i:o-2-{2,4,C1-1rimell1ylph~'11;.'1 k1hyl J f1a.1)a-

Clh Trimclhyl- • tlilluun .. 1·7a-j(J-fun111ylc:lrh11nyl1111yl· I l /1-h;.·Jmxy-

phenyl 1 C1a-mcthyl·J -t1,.;11;1mlmsu1· I .-l·dicm:- I 7 /J. 
c:irbothioau:. 

IA.187 a· F F ,Ethyl 4-Trifluoro- CH, CH, I ·S S-l I ,1-Dimr:Lhyl-2-oxo-2-t4-triflm1m11~1hylph~nyl }-

('H, mc1hylpbcnyl c1hyl} 6a.1Ja-dilluom·l l(J-lt)llni:o.y-lC1a-mcthyl-J-

tlX()-17a·prC1pionylox)'llndr.~11.1- [ ,-l-lli~11c-l 7{J-. c;irbotbioat~. ' 

IJ\.188 a. I' F Ethyl 4-Fluoro- CH, CH, I s .\'·(1,l-Din'IClhyl-2-{.4-lluorllphcnyl)'l-11xtll:lh}'il 

C'H, 
' 

~hcnyl 6a,9a-ditlunro-l IP.hyc.ln'l.'<}'·1<1n:mcthyl0 3•lWO· 

17a-propianYloxyand1·nS1:i-1.4-dicm.:·17 f1- • 

c:irbothio:uc. 

IJ\.189 a- F H Ethyl Phenyl CH, CH, I .s S·[ I .1.oirncthyl-2-ph~nyl-2-<ilH~lh~·l I 1Ja- tluuro-

CH, 11p.hydmly-J6a.111e1h,V1·J-ux1 .. t 7ri.propitm)'loxy· 

' lll1dl"OSl:J-( ,4-diCllC•l7 n ·-rb(ltllklll!C, 

11\.190 a- F F Cyc:lo- .Phenyl . CH, CH, I s S·f l ,1-Dimr:thyl-2·pht=ny\·2-mmc11\V1117a· 

CH, hexyl cyclnhe:xyk:irhonylnxy·fu:r. 'Ja-di 1llll1f'l.l· l I /1-
hy<lroxy- l l1 a-n'R:'thyl·J -11s,1a11llrt1~1:1- I .-l·llicni:- :-: /1-
c:irblllhio111e. 

IA.191 a- F F Cyclo-. Phenyl CH, CH, I s s-r I ,I ·Dimclhyl-2-phcnyl-2-nsuc1h}'ll l7u-

CH, pentyl cyclnpt=nlylCllrbonyl11xy-6a.1Ja-t1 i!luum-1, I fJ. 

hydrai.:y-1 ~a-me thyl-.l-1\'(1lamlm.<ta- I A-ll!t"111.-- I 7 fl-
c:irbo1hio:ue. 

l/\1192 a- F F h0propyl Phenyl ·CH, CH, I s S'·[ I .t -Dilnethyl-2-phcnyl-2-<i:'\1~1hyl J (1 n.<) u· 

CH, t.lilluoro- I tfl-hydroxy-1 Cia·mc1hyl-17a·(2· • 

niethylprnpiunyloly)-.l·t1su:1ndn1s1~· I .4-dir:nc- I i P· 
c:irbo1hio:111:. 

IA.1')3 a- F F C:yclo- Phenyl CH, CH, I s S'·[l .I ·Dimcthy!·2-ph!.'1)}'1·2-11:o111C1hyl 1 I 7a-

C'Hl • buJyl . cyclnhu1yle<!rhonyloxy-{la,1>a-dill11um·l l/l-l1~Jmxy-

16a-methyl-J-0X®ndn1sta-l ,.:l-tli1:n.c-l 7 /f. · 
c:irhotbit1t11c. 

IA.194 «· F H 2-Furyl Phenyl. CH, CH, I s ~~t \ , I ·DimL'lhyl· Z·pl11:11y\·;!·,•~111.-i hylj 1Ja.1lrnm1· 

Cf-I) 
17 a-l{2-r ur.mylc:irlnmylh1xyj· I I /J·hy1IR'l.'i}'- l <1a· 

mcth"1-3-11xu:indmst;i- I .4-Jii!n~ I 7 //-t:arbo1hi11ah!. 
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Nn. "' . R· "' "· R, p 0 ll11 z C:h~mk•I Nam\• 
IA.llJ!i "" I' ,, ('ycl11h1:- Phenyl CH~ CH> I • S·t I , l-1>in"1Clhyl·2·rll\!nyl-2"'11xrn.:1hyl I 17 r1-

<1~~ >.)'ln'll.:lhyl 1.')l.'l11hcxyl1111 .. 'lhyl1,.';lrbunylni..y.c1rt, tJu.dillmm ... 11 f J. 

h~Jroxy-1 (11r-1m.'l.l1yl-3-1.1Jo:11andm~1a 0 I .4·lli•-n-=-17 fl-
c:i.rhmhiu:1IC'. 

IA.]L)C1 "" F I' J.1:\1ryl 4.1:1min,_ ('HJ CH, I • S·{ I , ( .f)in'll:lhyl·2-(4•1luurn11h~nyl l-1-11x,ll:lhy\ ( 

('1-IJ phenyl Cia.1ltMlilluum· I 7 a-[12-for:anyk::arhnn)'I )n'l:;.·j • 11 p. 
hydnixy-1 (ur-n'M.1hyl-3-mma1ulm5\11- I .4·dicnc:- I 7 fl-
con1mlhil1::atc. 

IA.1117 a· 
. ., I' 2-Furyl 4·TtiRllM1· C'H.1 Ctb I • S-( l, t-nim:thyl·2-rncn-2·(4• 

Cl·h n1Cthylpl11!llyl 1rillu1111nnethylphc;nyl k?thyll f111, 1Jrz..di!lu,m1° I 7 a· 
ll2·1\lronyh::ul:1n!'yl )uxy\-11 /J·hyilmxy-1 C111-n11:1hyl· 
.J.1,\Xt\antlnl$l:i· I A-rlii:m::- I 7 IJ.1,.;irhu1hi1TJ11:. 

IA.l'IK "" F F ,<:;.("hh1ro- J,4·Dimc1hyJ. fl II I s .\"-[2-(,\4-Di11~1l1ylpt11.:nyll-2-mmcthyll 17u·l !1S· 

C:l-IJ 2-thicnyl ph~n~1 chk1n1-1-1.hicnyl lca1h1 myl (usyf ·firc,'Ju-tli llm •ru· 11 P· 
h)·druxy-1 CKr·n11:lhyl· ~·t1S1"1n1lro.~la· I ,4·llii:nc· I 7 /J. 
c:arholhin:iti:. 

:s Ta~le 2- Lists the compound of formula 1-A-1 and Table-3. lfsts the·compound of formula 1-

A-l which have been synthesized 

~.>rb·~-,· 
f ln1 ~ . ._ ,. 

·• O-CO·R5 

.-·· 

" 0 ,, 
"' 

Formula I-A-1 Formula 1-A-Z 

10. 

Table 2 

Sr. '" R, ,., a, R, "' m, z c:rlt'mlc:al ;\::uut• 

:'1111 ' 
IA. a• F F. Ethyl •.. 2 I s S-[ I .( 4-FluorobenZDyl)cyclopcntylJ C1a. 9a.J iJluuro· l I p.hydros~'-1 (1 a-mclhyl·: • 

I.I en, fluorophcnyl oxo· I 7 amroaioi1.yloxv-:1.ndrosta.· I .4-dii:111.'-l 7 /J.c.arhmhk1.atc. 

IA· ... F F 
0

Ethyl Phenyl 2 I s S·[ l-Bcn1oylcyclopentyl] 6a,9a-dilluoro-l I P·hydrox}·-1 ha·mc1hyl: J-m:n· 17 a· 

1.2 CTh nropionyloxyandrosta• I ,4-diene-17 Jk:lrbothio.atc. 

15 
Table3 

[ . I . 
I IQ I Im,! z ' . 

Sr. '" I It: H.i : K, '" G Cht'mkal Name 

!'\o l I 

IA- I a· I I' I F llthyl I ' I Ii I l'h~nyl l I Is S-( l-oxo-1.2,J,4-tetrahydron.apth::ilcn· ~-yl} btt.1lt.c-di011l'1,l• l l /J·l1~·dms~- l (1fl· 
I 

2.1 l'fb I I mtthvl-3-oxo-1 7 a-nron ii.Jn' klX""ndrost:i· I .4·di~n~· 17 fh:;irh•1thim11,,.. 
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Table 4- Lists tile compound of formula 1-B which have been synthesized 

\ l 1"'"' f""' I 
0 /z---tclm1-C'-X-c-w111 ,-K 

... o-ro-1, I 
,,,..,,......../ I . .. 

0 

•• 
Formula 1-B 

5 · Table-4 
Sr. 
No 11, R, '" R1 r Q J K z .X "''· m,. '" •• ,, C:hi:mkal Ntmt• ' 
Ill.I a. F I' E1hyl H. H H H 0 • I 0 0 I OH • 4+lydro>iy-hul·2·ynyl C1n.'ln.t1inu11m- l IP. 

C'H, hyd rmcy-1 r11r.n11:thyl •J.·11X1l- 17 n· 
pn.1piunyl11xy.uulmsta•l .:l·tlicm:- I 7 p. 
L::1rbux .. Ja1C. 

10.2 a- F F Ethyl H ·H H H s • I 0 0 I OH S·(4°Hydn1xy-hut-2·ynyn t1a. 9 fklinuoto· 

·C'H., 11 fi.hydmxy-1C1a-me1hyl-3-mm·l7cr 
pmpiu11yll'IXyJndmS1a·l ,:1-tlicm.""l 7~ 
c:r.rbo1hio:11e. 

IB.3 a- F F Ethyl H H H H s • I 0 0 I f. S-{ 4-Fluom-hut-2-yn:-ol) f1a.1J11-dinuoro-

c·1-1~ 
• I lfl-hydruxy-ICia-111c1hyl-3-11:<1'1-l7a. 

pmpi1mylux)Undm~l:i-l .4-dicm.-.17/J. 
carbo1h!o:111:. 

JB.4 a- F F ·2·Furyl H H H H s . I 0 0 I OH· .\'-(4-Hydrnxy-bul-2-ynyl) 61r.9a-<lilluoro-

CH, 17 a-((2-fur.mylc:arhun~1}11xy!-l IP· 

\\ydm:<y· l 6a-mcthyl·J.1l..:11:1ndrus111•l .4· 
diene-17n -11rbl'llhimnc. 

IB.5 a- F Ii , Ethyl H ij H H s • I 0 0 I OH S-(4°Hydrnxy0 h111·2·JlltYll CJn-llunro·l lP• 

CH~ 
• hy1lroxy0 I (u:r-methyl-~-tlStt•l 7n-
pnipinnyl11sy.1ndril$t:1-l .4-tlh:nc- I 7 p. 
ClJrbolhio:ite. 

ID.Ci a· F F 2·Furyl H H H H s . I 0 0 I F S.(4-Fluoro-bul·2·ynyl} 6a,IJa·dilluC>ro· 

('HJ 
17a.[(2·ruronyli:nrbunyl~:tyJ· l I /J. 
hydroxy· l 6cr·ntethy1 ·J-tl."in:indms1:i· I .4· 
dicnc• l 7/kartw1hiu:111:. 

IB.7 a- I' f lsopropyl H H H H s • I 0 0 I OH S-(:1-Hjdl'.IJXY·bu1·2·}!nyll C1cr.CJa-diOuoro· 

('HJ 
I IP.h)'druxy·l6a-m:1hyl·l 7u· . 
12·methyl·pmpionylt1xyrJ-1\.'<1111ndmsu1-
I .4-tlit.'11C·l 7 fl-1.'Urhuthiu:m:. 

111.R ... r F Cyclo- H H H H s • I .o 0 I OH S-(4-llydmxy-but·l-ynyU I 7a· 

C'H, butyl cycfobutylc11rbonyfoxy-C1tr.'Ja-dilluoro-

' 
11 fi-hydmxy0 \ '1a-~thyl-J-11xu:sndros111· 

' 1.4.diene· i7 n -rbt11hlo;itc. 

IB.CJ a- F H 2-furyl H H H H s • I 0 0 I OH S.(-4-Hydroxy-bu1°2-ynyl} 'la-llunrn-l 7a· 

CH, 
(f2-l\n'll.nyk:orbonyl}l1ry I· 11 /J.hytln\'<Y· 

I C1a•methyl·)o(lx1undfib;l:J· 1.4-0ienc·l 7/J- • 
c:srbOlhioatc. 

Ill.ID a- r F 2-Thienyl H H H H. s • I 0 0 I OH S-{4-l-lydm:.:y-hnl-2-ynyl) <1n.1J a-diOuoro· 

('H, 
11p.hydm:ii:y-16cr-m:1hyl·J-m:u-l 7a-H2· 
thit:nylcarbony\}11X>'l·:rnt1m~1a- 1.4-tlicn.:-

' 17ft.c:irbo1hioate. 

IB.11 a- F F Bhyl H H - - s • I 0 I Q - ,\'~Pn\p-2-)'0yl) (1'7.9a-tli0u1m,,..l I fJ-

rH, h)'dri.1xy-l (1a•O'lt:lhyl •J•OXt1• I 7 r'l-111\IJ'litill}'l-

oxy:mdrus1:1° I .4-dicnc-I 7 P.1.'llrholhio:ite. 
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Sr. 
No "' "· n, "· I' n J K 7. x "'' RI• Rb •• '· <:1Jcm1ieal Nanu.• 

lltl2 ,,. F F .!-Fury( l·I H II JI s • ., 0 0 I I ,4-0inxa· .\'-14-f l ,4-llit »:a-spiml-1.!i ]Ucc~n-2-

t'llt spini(-4 .. "iJ yh11clht1XYL'l.lrhu11yloxyJ-hu1-2-yny11 (ut.IJr::r-
d1.-e1m·2· d ill~mm-1 7u-I c2-ruro11yl-c;irhuny1 )oxyl· 

)'lmclhn,'\y 11 fl-l1ydrm;y.J Cu:r·nicthyl-l-.ixo:rndrnsl:i-
carl~ony!n!l'.y I .4-di...111..'- l 11lc::irl1111hi11111~-. 

IU.1.l ,,. F F Ethyl M ,., H H s - I I I I OH .\'·I 4-HydroJ1y-(f.J-hu1-2-c11yl I Cur,1Jfz• 

('ll.1 • (F.) dilluum-11/J..liytlmxy-ll'irr·mclhyl·.l-oxtl• 

17 a-prop io11yl11xyJmlnl'lta-l ,4-dii:m::-I 7 fJ-
carhuthiu:ne. 

111.14 ... I' F .?·Furyl II II H ii . s - I. I I I OH ,\'·14-Hydroxy•tl:'J·hut-2-cnyl I C1rr,1Jll'-

l'lb IF. I <lillmm1-l 7a-IC2-liil'llnylc:nh1myl~uxyl-l l-

• /J.hydn1;"Y' I t1n•mc1l1rl·.l-11:-w:mdm:-1ta-l .4· 

' 
<licnc-1 i IH:urlm1hi11a1c. 

III. I~ ,,. ,, F 2:-l:tuyl H " " H s - I I I I OH S-14-Hydn111:y-t7.J-hul-2-cnyl f ru1,'lr.r-

Cll.1 IZI dillut1rn-l 7a·Jli-flmlllylc:irhu1;ylJ11xyf·l I-

' /J..hydroi..·y· I Cia-nll!lh)'l-J -mw:.nulmsta-1.4-
llioie-17 P.curholhiuute • 

IJJ.l(l n· F F .?-ll1h:nyl H H H H s . I I I I OH .\'-(4-HyJro)(y-(ZJ-huV!-cnyl\ C1a.1)a-

('llJ !Z) dinu11ro-l IP.l1ydn1xy-l<1tN1'1Clhyl-3-nxu-
17 a.I (2·thieoylc:irhonyl )oxy- [:indnist:i• I .4· 
Jiem:-17 "-m,11hil1:11o.!. 

ll\.17 ;,.. F I' ?-Thienyl H H H H s - I I I 1 0.H H-[4-Hytlroit.y-{l.i'/-but-2:-cnylJ C.0".9a· 

Cll.1 {£) dil1uoro-l lfl-hydn1xy-IC1a0 n1o.!lh)rl-.le(IXO· 
l 7r.r·l{2·thienylcarh1.111yl)uX)' 1 ·:1ndl'0Sla·. 

.. l.4-dicm:-17 li.carh11lhk1;11i:. , 

Ill.IN ,,. F F ~-Furyl H H H H s • I 0 0 I ·• 1.4-Dioxa- S-(4-{l ,4-Dioxa·spirul4.4 ln11nu11-2-

CJI .• 
spiro[4.4l ylniclhuxyc:irhnn)'loxyHml·2·ynyll (Ht.tJa-

nunan·2· ditlunro-1 7 a-{(2-fur.111yt:-c:irh11n)ll}11xy I· 
yln\Ctl1t\Xy I IJJ-hyJn1~y-IC>a-11'k:thyl-.\-u)(nurn.\111Sta-

c:irbanyto:o:)' I ,4-di~n~-17 n ~urtmthilYJh!' • 

JlJ,JI) ,,. F I' 2-Furyl H H 'H H s. • I 0 0 I OC"O· .\'-{4-(4-Nilroi:ybutyloxyc:irh1Mlyl11."Yl-but-

('lb O!C'H,~. ~-)'nyl) 6ri. 9a-tlillunrr1· t7 u-1 ( 2_.' 
ONO, t"urunylcarhnnyl)oxyl· l l/J.h~ihll:ty· I <in-

meihyl-J-11~:andm~t:i- I .4...Jh:m:-I 7 /J.. 
c11rbolhiooll!. 

lll.20 n· F F ~-Chloro- H H H H s . I 0 0 I OH S·l4·H}'dro;\:y-but-'.!·)'ll~'ll 17a-[((5-

\Ii~ 2-Thienyl ch!llRl2•tlllL'11YllClll'hllnyl\llSYJ·<1a.9a· 
dif1uoro·l lfl-l1ydmxy-IC1a-1\1clh}'I·~-
UXl'llllllil\1Sl3• I .4·dii:l11!· l 7 n-c;irht1tbib~ II? 

IB.21 .,,. F F :!·Foryl H H H. H s • I 0 • I Ii S·[13ut·2-y1lyll Cu1,l)tr-tlillu11ru- I 7a-((2· 

Clh ti.m:mylc:irbnn)'l \11:<yl-l l/l·ll)'1lr11xy-tr1a-
mcthyl-3-mco11ndru;;1:i • l .4-tlicno.!-17 f1-
c:arbmhio::i1c. 

lB.22 a- F F 3-Melhyl· H H H H s - I 0 0 1 OH S·[4-Hydnn:y-hut·2·ynyl[ lla,9rz-i.lit1uuro-

('~h 2-IUryl l l/3-h)'drox)•·l7a·[H3-rnr.:lhyl2-l\Lr.i.nyl)-
carbonyl!oxyJ-1 r1~11ic1l1yl·3"'\1x\1undro~t:1-
1.4-dicne-1 i n .... 11r\lllthioall!. 

111.23 a· F F F.thoicy- H H H H s • I 0 0 I OM S-(.:1-Hydroxy-bm-2-ynyl! cu,,9a-Uilluuro-

C'M, metll)'I I 7a·(e1lmxyn~1hyk.-..1t~1nylJ\1X}'· l IP· 
hydro.'Cy· I <1a-mc1hyl-J ·11xC10Jmlrll$lll· I ..4· 
dienc-170-i:arbnlhimuc. 

lll.24 a· F 
,, Mdlmll.y- H H H H s • I 0 0 I OM S·(4-Hydroxrhul·?-yi1yl) C.fl.IJa-dill1111ro· 

ch, nie1hyl . I l{J-hytJn\Xy.l7a·(nic1hux~1110.:1hyl-
curbl'l!l)'1Jox)'616a·nlll\h)•l·.l·11sll:Jndnl$lil· 
I A.Uicm:-1 i fl-c11rh11thi1111tc • 

\ll.25 a· F I' :?-Fury! H H (CHtb s • 1 0 0 I OM .\'·( J-( 1-H)'Clrn .. 'Cycydnhe."yl lpwp-2-yll)'l] 

CH-' 
C>a.IJa·dilluoro-1 7 a·I ( 2-(ur.myli::irhnnyl)-
oxy]-l IP.hydroxy-lfla.mclli~·l-3-
ox11:indrui;t:i-1.4-dil.!11c- l 7 /J.c:irhuthio:ue. 
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Sr. 
-

Xo 11, "· It, ... I' 0 J K z x mo m• m, "' L Chl'mk:il X:mu~ 

lll.Jl1 ,,_ ,, ,, Cycln- II II II II s • I 0 0 I 011 .'i-14-Hy1lrt1xy-but-2-yn>·IJ 1"1a. 

<'ll.1 Hexyl· eye l11hi=xyln1clhyl1::irhnn~~111'y-l1r1. 'Ja. 

1111:d1yl • diflumu.11//.hydro:..:y-1Cu1-mc1hyl•.l• , 
oltn:inUm~1t1-1.4-<li.:11~ .. 171i.carhod1in:i11..-. 

111.YJ a- I' F • 11-Uutyl Ii fl II II s • I 0 0 I OH .\'-(4-l·IYtlmxy-hut-l•)'ll}il I 1u-n-

c·11.. bt1lyk:irht1n)'lnxy-<1a.11a-dillm1m- I IP. 

hytlml()'-l l1a-nll!lhyl-.l·t1Mr.mllmsta· I .4-
tlient:-17 n ·urbothinah:. 

llJ • .'?N a- F I' Ethyl H Ii -- - 0 • I 0 I 0 -- l'mp-2-ynyl (1a.1Jrz.JJllu1'll't1·l l/J.hydn11::y-

C'llJ I C1a-n)Cthyl-.l-oxo-17 G'of)r11Jlinnylui.:y .... 

.:mdna1;i-l .4-dicnc- t 7 JJ .. 1:;irl'1u:<"h.1ti:. 

1n.211 a· F F Cycln· fl H fl H s • I 0 0 I OH .~·14'-Hydmxy-hul-!-yn~·l( 17a-

(11J pcmyl i:Y'=lapo:ntylc:irhllnyl11X}'·£11r.1>a"'li Jlm1ru-

11/J-hydrnxy-I C1a·ntc1hyJ-J-n:.;u:mtln)S1:1· 

1.4-dien!!· I 7 n-.mu1hi1'3tc. 

1n_10 ... F F Ethyl H H H H s - I I I I OH ,\'-14-Hydra:icy.fZJ-but·2-i.·nyll Cin.'la· 

CH~ 
(Z) dinuoru-l I /J-hydrus~ .. IC111-111cthyl·l-oxo· 

17 a-prnp!onylnxyiindrurn1° J A-tlicm:·l 7 p. 
c:irbothkntc. 

10.J.I ,,. I' F Ethyl II H H H s . I 0 0 I OC-OC'2Hf. ,\'
0 [4°Pmpianyloxy.111u·:!0 yn)•IJ C1a.1Ja-

C"Tb 
ti il.luoro-11 /1-h)'dnuy· lf1a-11'lllthyl·J:0xo-

· 17 a-propionylosy:i1\tlr11~1a-l ,4-Ui\.1\~"-17/J-

· c11rbothioa1c. 

IU •• l:! a· F F Ethyl H H H H s . I 0 0 I OCOCHJ ,\'·{ 4-Aceloxy-but· 2-ynyl J r1r1,')tt-dinuoro-

lTb 
l ljJ-hydn1xy-\6a-mc1hyl•3-1L"t11-l7a-

proplnnyle>,1'"y.lndrtlstn; 1.:i-d1'cm:-17 p. 
carbothiaouc. 

11~.33 a- F F f;.thyl H H H II s • I 0 0 I OCO· S-(4-11°Pn1pylcnrhonyl11~·-hul·2-ynyl} 

t'll, 
11·C3l·h 6a,9a..ditl11oro-l IP-h~'llni ... y- IC•a-ITklthyl 0 

.. 3-11xo-)7a·propfonyh•:..::1.n1ll'll):l:1.-l.4- · 

llil:ne-17 fl-c:nbothitl!llC . 

lU..34 a· F F Ethyl H H H H s a I 0 0 I om- • ~~[ 4-(2-Mcthjlpn.'flit 11\r'k1,.y\.hu1-2.yi1yl I 

CM, 
CHCC'l-1,h Cia.Oa-tlillutm.\. l ljl-h~'llrnxy·I C1a·nl<1hyl· 

·'·tixo-17 n-propinny kn.):iru In \Sta-1.4-

diem:-17 8-c:irb~hil'lutc. 

Ill.JS a· 
,, F Ethyl H H H H s 5 I 0 0 I OC'O- S"·[ 4·11·BL1l)'lcarhunykl1'.\-hUl•2-yn)'l] 

('HJ 
11.(·,H~ Cu::r.<Ja-tlif1ul.lm-l lp.h}\lmxy·IC1a·1ri:eLhyl-

3-oxo-17 a-pmpiony k'IX:--;mdms1:i- l.4-

dicne·l7 n_.:..,..i.:othio;,itc. 

lll.JC1 a- F ~ E1hyl H H H H s • I 0 0 I OCO- S-( 4..Cyc lo buiylcllrtlllll} 11~xy-hu1-2-ynyl J 

CH~ 
cycloh111y1 C1a.9a-dif1uom-l lft-hydmxy-1Cia·mcthyl-

.. 3-nxo-17 a-prtipionylm:y.mdmslu· l.4-. 

diene· 17 A.citrbrnhfo:itc. 

lB .. l7 a· F F Ethyl H ll H H s • I 0 0 I OCO- ,S:.[ 4-11-Pentylc:irbnnyl•l.'Y·hul·l-ynyl I 

c·u, 11-C~l-111 <1a.1Ja-tlintmn1·\ l//·hydrm•~·l<1l't'n)Zthyl· 

3-m:o-I 7 a-propionyl11:~:-:1.0Jms1u· h4-

dii:nt:--17 n.c01rht1Lhi11:1h.' . 

111.38 P-
,, 

fl Elhyl H "' H H s . I 0 0 I OH • 'i-l 4·Hydroxy-bul·2·}1l.\"li •Ja-lluum·l IP. 

C'l{1 
hy~Tru:o.y· l c1p.1rn:\ll}'l-J-11,11° I 7 r,. 

' 
propfonyl~windr(lst:1· l.J.dicnc- I 1 fl-
chrbo\llitrJlc. 

Jl),JI) p. F F Ethyl II H H H s • I 0 0 I OH S-[4-Hydmxy-bul-2-ynyll C.a.tJa-tlit'luom• 

C"l-I) 
\ l/J-hydmxy-ICiP·n-.:ll1yJ.)-0xo-17a-

p mp ionyto.11:y;mdrOs1:1°1.~..Jien~-17 /J· 
c:irbolhirJ:i.t~. 

IU.40 a· I' F 2~Fucyl H H "'' Cli> s • I 0 . 0 I OH S·(4·Hydn•'<y-4·mctl1;.'l·p .. ,11-l·ynyll 

C:li.l . 
on,9a-tlilluom-17fl·[t~·rurJll)'I· 

~:irbony1}11."<y]-l IP·l1ydn1xy·IC.fl·lllClhyl,-J 0 

llX11<mdros\D- I ,4-dk~i~-17 p.c:irhothio:ul!. 
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Sr. 
NII ... "' "' R, I' 0 J K z x "" "" "h ... '· < :hcimk:ll ~ll nu.• 

111.41 a- F I' Elhyl II II 0 0 - I I I I (}("lb 4°Mcthllxy-4-mm.ff:'J·hu1-2-cn)ll f•fl',t)fl" .. 

C'llJ (BJ dill uum-11 P.hyd1u."<y0 I C•t1°n1e1hyl-J-O.'(t.,.. 

11 rt•pmpinnyl1\xy;intfm~1:i.·l .4 dic11L-.l'P-
1.':lrbuxYl;1tc:. 

111.42 "" I' F ·Ethyl H II 0 " . I I I I llt"H, .'i-J4-Mc:l1111xy-4-11x1 .. tt:1-b111·2·cn)iJ 

<.:ll;t (BJ (1(1.1Ju-di11uorn·l l/l-hydl\lxy-1 C1a-n'1Cthyl· 

.l-11xo-17a~pmpi1111yl11x)':mdros1:i-l.4 dicn1:-
17 17-•::irh11thiuu1e, 

IB.4.\ " II Ellmxy H H 0 0 - I I I I OClh 4-Mc:lhox.y-4-mcn·fHJ·hUl·2·1.'llyl J7a-
(E) l.:lhux~'l::ithnnyl)oxy-1 J//.11}'1.lmxs-.'· 

ni;o:intlru}.lU· I .4-tli1.11L .. l 7 //.1.':lrh1tx\•l:111:. 

111.44 a-
,, I' Elhyl II H H ll s = I I I I Q("Q("(,) .. ,'i-14°(2•E11mxy-1.2-tliu~1ic1llyly-t/;.,•hu1·2· 

CH:i (Ii) (l(.'!lh cnylJ Cia.•Ja-L1illu11m·l l/J.hydrmty· l<1r;r· 
l11Cl11yl-3-mm:l7a-pm11i11nylu.-::1o;JmfnlSl"1-
1.4-dicm .... 17 n..-;i.rh1\lhinoitc. 

IB.4.S "" ('I II 2-FuryJ ll H ll H s • I 0 0 I OH .~[4-Hytlrnxy-hul·2-ynyl] 9a-clilom-17a-

CH, ff2·furnnyle1rhnnyllo~J-I 1/1-hydmxy-
I C1a-rt1cthyl·l-111m.imhn:ttil• l A·di.:nc-l 7 ft-
c-.irbothio~lc • 

llJ.46 a- F I' .2-Furyl H H H H s = I I I I ococo- S·f4-C2-Ethnxy-l ,2-tli1!x~1c1l1yl}l.1xy-fF.l·hu1-

.. CM) (eJ OC1H, 2-enyl] 6a,Qa-dillu11m-11a-((1· 
furany\c;i.rhnnyl)uxyJ· l lfJ-hydn1x)'-l (10-
mclhyl-3-nxei=i.ndn,st:i· 1.:l-dicn1."-17 fl-
cnrbo1hfo:ite. 

113.47 a- I' f ' 2-Furyl . H·. H H H s. .• I I I I ococ:o. .\'-f 4-(2-Ethnxy-1.2-dio).11\:lhyl J1.1xy-t7..l·hu1-

Cll~ (Z) OC'!H, 2-enyJJ 6a.9a-t1illuum-11 a-112-
fura11}'k.i1rbill'lyl}tt~Y I· I l/J.11ytlm;,:y- I C1a-
11'lt!lhyl·J-o:iu1:mdl'l1$l:l· L:l 0 11knc-l 1 fi-
carb01hiD:1tc. 

113.48 a- F F 2-Furyl H H H H s . I 0 0 I (SJ•C·J-2· S-14·((SH·}2·Acct11:<.yfllllf)iunylu:<.yl \mt·l· 

CH} 
AC(\p;o:y- ynyl] (ia.1)a-dilb111m· I 7a•)t?-fur.in~·I· 

pmpionyl- c:irbon~·l}mty)-11 p.hyt1n1~y·l (1(L0n1cth~·I·)· 

11xy ox11:indros1:i.· \ ,.:l-tlicn1."-17 /J-c:irbmhiLl;uc. 

11149 "" F F 2-Furyl H H H H s • I 0 0 I oc·o- S-(4°11·P~'llpylcnrhonyl11xy-l1uL·2·yi1yl I 

C'H~ 
u.c:·,,H; 0 a, 9a-clilluoro• l 7 a•I (2·f11l".u1~·k~rh1rnyl I· 

usyJ·l lft-hydm.-;y-Jf1rr-11u:thyl·J: 
u.-;u;uulro~111-I ,4-dicn..:-17 ft-.::irhotl\fo:it<!. 

Ill.SO ,._ F F 2-Furyl H H H H s • I 0 0 I OCO· S·J4-f2-Methylpn1pi11nyf11xyt-h111-.2·ynyll 

('H, 
("H(('H,h f1(1.9<i-tlil1 uom-1 7 «-l lZ-li.1rJ11yk-arhnnylJ• 

. 11syJ-l IP·hydrosy-IC1a0 m..:thyl-.'-
· osO:milrosl:1-I .4-tlicnc- I 1 /.k:;irh11\h k1:i~. 

IB.SI ,._ F F 2-fvryl H H H H s - I 0 0 I OC:-0- S-[4-(1.2-0ime1hylpn1ph1nyl11:.:y1-hut·l· 

C:l·h (lC'l-l·h y11y!J (la,Qtz..dillunm-17a-(t2·fur.my1-
carhnnylloxy)-11 fl-hydmxy-1 <•r.t·Llll!lhyl-J-

LlXCl:Jndmst:i.- I .4-ilicnc-17 IW-Jrhn1hi11:1ti: . 

lll5Z a- f F Elbyl H H H H s - I 0 0 I OCO- .\'-[ 4.f2 .l-Dif11.:thylpn1pi1m)1f11xyt·hu1-J-

CH~ 
\CC'H~b ynyl) Cia,t)a-rJillmin1·l l/l-hyL.lnu:}'· lhrt• 

1netbyl-J-0xo-I 7 a-propiunylo:<y.imJrru."1.:i· 

I .4-diene-17 n.r~ rh111hi11:11c •. 

lll~J a- I' F . 2-Furyl H H H H s = I I I I . oco- . S{4-11-Pnip)'Jc:irhm1ylll.·9•-tZJ·hUt·2"1.'llyl) 

C'H, (Z} 11·C'.,H1 6a,1Ja·dinuoro-17.a·l<2-rttr.inylc:u[1onyll·. 

oxy)-l l/J-hydroxy·JC1a-mcthyl·.l· 
uxuandrusltt· 1.4·tlkm:-t1 fl.t·:irhu1\1i1):J\C. 

llJ.54 a- F F 2·furyl H H H H s . I 0 0 I CX.'OC'O- S·( .:1-{ 2-Etlmxy-1.2-tlinxm.1hyl l11xy·hu1-2· 

\Ii,• 
OC'!H, ynyl) Cia.9a-di11ulln1.l 7 a-1<:!:-furnn)'I· 

c:1rbon),~}l\XYl:11 /J.hydroxy- lt1a-mctl1yl·J· 

' 
11xo:indroS111· I .4·dfonc-l 7 /J-cnrlm1hio:ih::. 

IB.:'i5 a- F .F 2-Tiiienyl H H H H s - I 0 0 I OC'O· S·(.:l-11-Pn\py\carhunylnxy-l111t·2-),\Yll 

CM.1 
11-C,lh <ia.9a-df0u1\r~'l- \ l{J.hydru.-..;y_· IC1cr-mctll)'l·J· 

mm-17 a-({2-lbicnylcartm11yl 111.-::y ):indn\j\a• 
.. I A-tli.:nc·l 7 /1-carbulhil1a\\!', 
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Sr. 
No Ro R, 11, R, r 0 J .K z x Mo "" "" no J. C:l1cmkal Name 

J/l.!'i(1 «· F I' s..cr-2- H H H H s • 1 0 0 1 oco- s-1i:1-11-l'mpylc;;irbonyln:cy-hu1-2-ynjll 
("lb Thit'nyl n-C:,l·h 17 a-U (S-cl11nm2-thii:nyl) airhooylJ- oxy]-

t\a,Oa-dinumn-l l/l·hydmxy-r<1a-me1hyl-3-
ux11-11nt.lrUi>lu·l,4-dicne-l 7n- •arbothioatc. 

UJ.S? a- 1' I' 2-furyl H H H H s • 1 0 .• I oco. .\'·l(4~yclnpmpylcurhunyfnxy)-hut·2-ynylj 
C'll,1 C~'(fllpmpyl (1a.~a-diflt1nr<1· Ii a-[ (2°1\n::mylc:uhonyl]-' 

o.'\)'!·l lfi-hyt!nu:y·lfur-mclhyl-.'\-
uxo:mdrusta-l,4-f.lit,1c-l7n ·:uhu1hio;tc. 

IB.SM a- F F· 2-furyl H II 11 H s • 1 0 0 I OC:O· S·((4-cyclohutylc:irhnnylmi:yl-hu1-2-ynyl] 
{'fl, cyclnlm1y1 C1a,•Ja-di llu11n1°17 ti-[ {2- furanyk.nrhonyl )-

- oxyf·l IP.h)'llmxy-l6u-inc1hyl-.l-
uxm1ndrost.;i-l .4~il.'llc· I 7 fktarhnthio3lc. 

llJ,$1) a· .f F 2-Furyl H H H H s .. • 1 0 0 I OCO· ,t;.[( 4-cyclopcntylcarhonyl11xy1°hut-2-ynyl J 
("JI, cydupc..'Tll)'I C1a,'la-di11uoro-17a-Jf2-fur-Jnyk:irtxmyl)· 

t.ixyJ-11,0..hydroxy-1'1a-mc1hyl-J-
uxoandrosta-1.4-dii:m:· I 7 n....-,,rbolhioatt:. 

111.C>O a· F F 2-furyl H H H H s - I I I I oco- S·[ 4·n-Propylc11rhnnyft1xy-rE1-hu1-2-enyJ J 
<'lh (E) 11..C,H, Cur,9a-dit1uorn-17a-!(24uranyk~rbonyl)-

.. oxy]·l IP.hydroxy-IC1a·mc1hyl·J· 
axo:mdrost.o- I ,4-diene-17 a...arbo1hio:lti:. 

IB.C1I .. F F 4-CI· H H H • H. s . . I 0 0 I OH S·[4·Hydroxy·bul·2·ynyll 17a-(4-chloro• 
C"H, phenyl P.hcnyl)carbonyloxy-Ga,9a:dilluom-l I/} • 

hydroxy- I 60:-mcthyf-J-nxo;zn\lrmlll· l .4-
dienc-17 IL-11tb()thil't:!IC. 

lll.(12 U• F F J.CI· H H H H s • I 0 0 I OH S-[4-Hydroxy-but-2•ynyl) 17a-(3· 
cu, phenyl chlcrophcnylprhunyloxy-Oa.9a-dilluoro-.. . .. ... I lft-hydroxy-16a-mi:lhyl-J-cu:oondrostn• 

I ,4-dicnc- I 7 11~brbmhit.:ilt". 

JD.ciJ a· F F 2-Furyl H H .H H s • I 0 0 I OC'O-OCH, S-((4-Mclhoxycarb1inyloxy)-hut·2·ynyl) 
CH, 6a,9a-dinuorn-17a-(C2-rurimy!curhonyl)-

uxy]-11 P.hydroxy-1<10:-methyl-3-
oxo:indrost:i.· I ,4-dienc-17 R.carhothioatc. 

IJJ.64 U• F F 2-F'uryl H H H ·" s • I 0 0 I OC'O-OC!H •• S-{(4-Elhoxy=rbonytnxy)-bul-2-ynylJ 
CH> .. 6a,9a-di0uoro-17a·[(2-for:anylcarbonyl)· 

~lxyJ-l l,O.hydroxy0 l6a0 mel11yl 0 .).. • 

oxo:indros1a0 I ,4~ienc- I 7 //-t::!:irbo1hio:ue. 
IB.65 .. f F 2-Furyl H H H H s • I 0 0 I oco. S0 f4.(2.2-Dimc11iylc1hylo.-.:yi::irtiony[oxy)-

CH, . OC{CH,)J but·2-ynylJ 6a,9a-dilluun1-J 7u·!O· 
- ruranyfc:ll'bonyl)oxyl·l I J1-hydmxy-16a-

1riethyl·3·0Xflandm~· l .4-dicne-l 7 fl-
c.arbo11lioa1e. 

IB,l1€1 U• F F 2·futyl H H H H s • I 0 0 I OCO· S·{4-C2-~e11\ylpri1pY.lqxyc::irhnnylcxy)·bu1-

C:l·b OCH1CH· 2-ynylJ 6a,9a-dinUor0-J7a;fl2· · 

' (CHJh fumnylcarbonyl)oxyJ-l IP..hytlnu:y-16a-
mc1tiyf·l·oxoandrns1;1- J .4-dicni::- I 7 P. . 
curbo1hioate.. 

IB.67 .. F F 2-Furyl H H H H s . I 0 0 I OCO- S-14-{3-Chloropropylc.o.rhnnylmr.y)-but-2· 
CH1 (CH:):CHzCI ~onyl) 6 'cr.9cr-dil1uuro- I 7 a·((2·1"uranyl· 

c:irbonyl}ux)'j· I l/J-h~n1:-:y- l Cia-melhyl-3· 
ox03ndrost:1• I ,4-die:ne• I 7 tL.arbo1hioatc. 

IB.68 U· F F. 2-Furyl H H H H s . I I I I OCO· S-{4·{2,2-Dimethylpr~ptnny111xy)-IZ)-bu1-~-

C'H .• (2) CCCH1h cnylJ "6a.Qa-dinuam-l7a·[(2·furznyl-
t.:mbonyl)oxy )-1 1//-hydroxy-I 6a-methyl-3-
oxoo.ndros1:1.-l ,.ll-dit:ni:-~ 7 It ·urbuthio:n.e. 

IB.Ci9 a· F F 2·Fu
0

ryl H H H H s - I 1 I I OCO· S-{4.(2,2-Dime1hylpropiuny!11xy)-(E)·hu1-
CH, (Ii} C(CH)h 2..enyl} 6a.~a.diRunrn-17a.!(2-furnnyl· • 

c.:irbo11yl)oxy}-l lfohytlmxy- I (1a·me1hyl·J· 
oxoandrost.a- l .4-di=ne-17 n--.1rb01hio:111?. 

• IB.70 "" F F 2-Furyl H H H H s • I 0 0 I OCOCHC12 S0 [4·Dichloro:icclnxy-hut-2·ynylj Ua,9a-
C"M, dinuoro-17 a-[(2.furnnylc.1rbanyl}oxyJ· - 11jJ-hydmxy-I6a-nicthyl0 J -1.1xo:intlr0&:f:I· 

I ,4-tliene-17 fJ-cirb111h iu~te. 
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., I. Clu~mical ~:um: 

111.71 a- I' I' 2-Furyl H II II II s . 1 0 0 I 2-nlclhyl ,\'·l4·(2-mcthylpn1pyko1rlnmyl11.'<yl-hut•2• 
('lb propyl- yn)'ll f1a,1Jrr..Jilluiini-17t:t·l1.2-fur.111yl-

C'J.rhonylmty c:11t1nnyl )n.'Cy)-11 ft-hydnu•~ ... I <iir-mcthyl-3-
11X11antlmst11-1.4-dicnc-17 1k:11bnl11irui.1c. 

IB.7l a- F I' 2-Furyl II H II H s . I 0 0 I CX'OCHJ• S·(4°(3.3°dln'l.'thy\lmpy!c:i.rh11nyk1:icy)·but-
C"H, ('(Cl-bb 2·ynylj C1rr.•Ja-di11unrn-l 7a·!I.?· 

l'ur.myleilrlionyl)n:cyl-11 f1-l1~~lrd:;:y-I r1a-
mc1hyl-3-tl.'tll:l.lldrus1;i-l .4-dkni:-l7/1· 
carhn1lllu:i1c. 

lll.73 a- F f 2-furyl II II II II s " I 0 0 I OCO. ,\'-/ 4-l'rnrilnnyll\:;:y-hut-2 .,_,,! I J <ia.1J a-
t'H~ ('M!('H, dillm1ni-J lfl-l1ytlrn:o;y-l 7 tt•f12-li1rm1yl· 

cafh1myl)oxy]·l<1a·n'k!thyJ-.t.,1'>1l:lmlros1:i· 
1.4-d ic11c-I tn-~ :.irbnthiu:ih:. 

IB.74 a- f f Cyclo- H H II H s • I 0 0 I OC:O• .\"·[4 ·(2-Ell10:ty• l .Z-dinxn~1hyl k1xy-bu1-2· 

lMJ hutyl COOC.H~H, ynyll l7a-cyctnbutykoirbony1.1ll:y·C>a.9a· 
- Jilluoro-11p..hydmxy·IC111'-mc1hy!-3-

uxu::md rost1·l.4·di1:11i;-] 7 1L-.irbr.1thimitl!:. 

IB.75 a- I' F Cydci· H H H II s • I 0 0 I OC:O- .s'·(4·(2-Mt:thylpmpiunyl11xy1·h11t-2·ynyl) 

C-M, hutyl ('H(C:H1h 17 a-cyclnbutykarbonyloxy·C1a.1Ja-
difluoro-l IP-hyJroxy-ICih·~lhyl-J-
uxo:uidro.s13· I ,4-di1m1:-J 7 Jtcnrbt.llhio:ue. 

llJ.7(1 ·- f F 2-Fu,iyl H H H H s .. I 0 0 I Adnnu.ntyl- S·[ 4·(Ad:un:mtylc:irbonyl~X>'l·hut-2•yn)-'l] 

CH, curOOnylo11:.y (1a,Qa-dinuon:i· I 7 a-[(2•1"urJnyl• 
e2rhonyl)n11:.yJ.'J l}1-h)'dmxy·ll1a.methyl-J· 
nxuandn11Sla~l .4·dit.::nc-17 /1-i:arbnthia::ne-. 

IB.77 a- f F 2-Furyl H H H H s . l 0 0 I OC:OCH1· ~'-(4-(33.J-T1illuurilflnlflinnyll1xy)-hu1-:?-

C'H) C'Fl ynyl)-(1a,1Jr.r·dinuurn-l 7 a-1.!2-
f11rJ11yli:arhonylJo,;yl· I I /1·h}Jroxy-l()a-
n}Cihyl-J-oxu·andrm>ta·l .4-dii:n1!:-l 7ft-

•. t.'llrhOlhloate. 

IB.78 ·- F F 2-Furyl H. ll H H s • I 0 0 I OCOCHr S-(4-(Metho.-.:yaCt":tyloxy)·hut·!-ynyl) 

f'HJ OC"HJ ru1.9a-dilloom·l1a·((2-furanyl- • 
c:irtmnyl )oXf !-11/1-liydrn:i;y· I Ci a-methyl· J • 
uxo;mdms1a- l .4-dicm:· I 7 fl.i::irhothia:itc. 

IB.7Q a- F f 2-ruryl H H H H s = I 0 0 I OC'OClli- .\~( 4-( C:tbnxyaccwluxyJ·huL ·2·}11)' l J C1a, 9a-

CH, Ol'H1CH~ dil1oom-1 7 a-I {2-l\1runyl-c:irh11ny\J11xyJ-
11 P·hyclru.-.)'-1 f1u-m1:lhyJ •• t.,,,.,1;111dros1:1-
1.4-dii:nc· I 7JJ.a1rhu1hina1c. 

IB.RO a- f F 2-Furyl · H H H H s = I· 0 0 I OCOCHr S-14·( 4-Hydmxyhmyl- I .4·dinru.•}ttXy•but·2· 

('ti~ C:H!COOH ynyll ba.'1a-dillum\l-l l/J.h~·dr&\XY·l6rt-
J .. nti:tllyl·l 7 c:r-!(2-for-..inylc:irh1inyJJoxy(·l-- 'l.'l%~)11ndr~l~· I .4-1.!i..:n.::· I 7 R.:.::1rbl.'lthioa1e. 

111.81 a- f F 2-Furyl H H H H s • 1 0 0 I OCOCH, S·\4·Ac:c\m;y·Out-2·yny1J (1tJ,9a<--dillu~1ni· 

C"H~ 11a-((Z-rl1r:inrlcarhnnyl) ·11~-y1-11p. 
h)'tlnlxy-1 C1a0 mcthyl•J-t1x11~nJroslu• l .4· 
dicm::-17 fl-(,."llrhuthi11111c. 

111.82 a- F f 2-FuryJ H H H H s = I I I ! oco- S·f 4·C2-M cthylpmpiunylus}'.M E~hul-2-

C"H3 (£) CH(CHJt: en)'ll (1a.')a-dil11111m·l 7a·(12· 
foran)'lcurhonYltoxyl- l l/1·h}Jmxy· l6a-
mc1l1yl;-J·11x1iu11dru~t:i- I .4.Ui.:1ll."- I 7 fl· 
carbothinatc. 

10.83 a- f F 2-Furyl H H H H s - I I I I OCO- S-14-(2-Mdhylprt11,i1myll1.x~ 1·17.l-hul·2· 

C'HJ (Z) CH(CH,)! l!:11yl[ 6a.•)a-dill111\m0 17t1·[1.:!. 
J"ur.inylc:irhnn}'l 111i;yj- l l //·h}1!rt1:ty- I {1tl· 
mc1hyl·J·t1.xu:indro~1:i· I .4·1licnc· l 7 P. 
corbt)lhio:nc. 

lll.84 a- F F Cydo· H H H H s • I 0 0 I OCO· S·[4-(2.2-Dill'h.1hylpn1piunylm;yJ·hu1-?-

C'H~ butyl C'{C'Hi)1 ynyl) l 7 a-1.-ycl11hutylc:irlmn~l,1xy-~1a,'Ja-
dilluum-l l/J.hydim;y-l(1u·mi..1llyl·)· 
usoandrost;i- I ,4-llkne-17 /1•L":1rh0thioa1c. 
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• IH.HS ,,. 'F F 2-furyl H H H H s • I D 0 I ;u. .'t"·(4·(2.2-l)in11:1l1ylhu1~11!:1rht•tt)i11syl-bul· 

Cll, Din\:lhyl- 2-ynyl) C1a,'Jrz-dil111nro-l 7t1·H ?-fur.my!-
bu1yk:irhony c:ubonyl )uxy 1-1.J P·hytlms) .. I <1a·ni.:1hyl·.3· 

h1xy. axo:intlms1;i- I ,4-llfom:· I 71/-carh1.11hln:11c. 

lltHCi a· F F 2·ftuyl H II H H s • I D D I 
. 

(IS)- .\'-14-( 1,\1.('.:impl1:111ylt•:irimnyl11.\.')'·hU1•2• 

cu, C'amphanyl- ynyl I (•«,'J«-tlinuom·l 7iz·J!Z•(ura11yl• 
c;i.rh1.inyluxy t.':lthonyl}oxyj·l IP·hyilmxy•ICur-me1hyl-l-

.. t1:<o;imlrus1a- l ,4-llicm:-l 7 /J.i:ar00thi(l~1e. 

llt.M.7 a- F F 2-Furyl H H ·H H s • I D 0 I OC'ONH- S·J4·{1, l-Dimcthylcthykarhan111yh1xy}hu1-

CHi C'(C'H~);, 2-}'llyll (1a,1Jn-tlil1unro 0 17n·(l?-1Ur.inyl• 
c;rhonyl)oxy]-l IP.l')'lh'm:y0 IC1a.n11:thyl-J. 

tt'<U:111dm:m1- I ,4·tli1:1w· I 7 /J.c:irh\,lhfo:ite. . 

ID.RH ,,. F F 2·Furyl H H Ii H s • I D 0 I OC"O(("Hlh- ~\'·I4-{4·Elln1xybulyl- l .4·diunl!' 111 • ..,:>·-hu1-2-

C.'H> 
. COOC1M~ .ynyl! (,17,l)a-difiu11m-17«·1!2·fur.myl-

C"o1rh<myl}llXY]·l IP.hy1fl"\IX)'-IC1rt-ml!lltyl-3-
o::i:nam.lrosta-I ."4·di1.•m:-17 1i<.:irh111hioo.te. 

1B.WJ a- F F 2-Furyl H H H H s • I 0 0 I Mcnthyl- S-f4-Mcnthylc:irhanyl11.xy-hu1-?-ynyl) 

C'ltl ca.rhanylaxy (u:r.9a-dinuoru-17n-!C2-for;iilylc;irbonyl)· 
11xyl-l lp.hydroxy0 !6flo111c1l1yt.:t,. 
uxoondrosta-l ,4-dil!!IL .. 171/.c;irhtllhio;ite. 

IB.90 "' F F 2·Furyl H H H· ·" s .. I 0 0 I PCOC:H?NH S0f4·Acdnn1id0t1cttt•XY·hlLl·l·~11>·1J 6a.9a0 

CH, .-COCH, diRuom-t7a-l(2-furo111yl-corh1111~·1)oxyJ- • 
I JP.hydn.1xy·l6a·nl1.!lhyl·Jo1,1i;u3mlrot1:1-
I .4-dienc-17,., ·arOOthio;ik.•. 

IB.91 a- F f. 5-Chloro- H H H H s • I 0 0 I OC'OOC:H:· S-J4-(2·Mclftylpropyltuyc.:irhnnylo.'C)')·hu1-

·' CHJ 2·Thimyl CH(CH:i)~ 2-ynyl) t7a-((CS·chlun12·thknylk:::irh11nyl)· 

. 
(l.'Cf]-C1rt,<Ja.Jillunm 0 l IP·h)-dmiy-IC1a-
methyl-J-uxu:mtlr1l!lt;i- [ .4-tlicnc-17 P-
c:ubuthiu;:itc • 

l\J.IJ2 "' F F S.Chloro- H H H H s . I 0 0 J. QCO- • 'i-f4·{2-Mclhylprtl(liunylui)'l·h111-:!·ynyl]. 

C'H, 2-Thicnyl 
' 

CHCCJhb 17a-{(C5-chlnm2-!hh.-nyl)- i:;1rh..1nylloxy)· 
11xy-<1a,9a-di0unm-l l/J-hydr11.'l:}· lba· 
methyl-Jo1,1xo:im..lm~t:i• I .<1°d icn~· 17 p.. 
c:irbothio:ue. 

IH.Ql a- F F 2-Furyl H H H H s • I 0 0 I OCOC'H><CH· S0 (4-{4-E1hyloxy·f1.1·bu1·l"1.11• l .4- • 

C'H, . C'OOC::H: t.lione)O:ity-hu 1·2·)'11yl I (1(t,1J n'\litluun~l 7-a· 
((2·1'Ur.o.ny1c;irhunyll\L'C)'l·l l/l-h~U"1:-1y·l6a-
mc1hyh.~-i.IXllandm~1:1·I A -tlknl-'· 17 (J. 
c:irho1hit>att:. 

IB.IJ4 •· F F 2-Fury\ H H H H' s • I 0 0 I OCO(C'Hi):· S·l4·(4•Mc!lmxybuLyl-1.4·di••ll.:1ox)'·hul·2-

C'H, " 
C"OOC"H, ynyl I 6a,9a-tlillu1m1-17 t1·l!::!-fur:rnyl-

c:ubonyl}lu:yJ-11 (J.hydn1x)'-I !1r.i-~1hyl-J0 

l1xoimdrost:1-1.4-t.lfonl.'-17 IJ.L-Jrhi.11hi"o:ite. 

IB.95 "' F F 2-Furyl H H· ·H H s • I D 0 I OCO{C'H:):· S-{4-(4-loopropy111~ybutyl- I ..l·tl111nc>oxy-

CH> 
('()()('H- hut-2-yny1l 6a,tJa.tJi~lmm1-l 7 a-(12-fura.nyl-

CCH,b c:1rbony\)c.1xyl-l l/1-hydmxy- l C•a0 methYl-l· 
mto:indrost:i- \ ,4-Uicni::-17 fl-L':lrbo1hio31c. 

lll.1Jb a- F F 2-Fury\ H H H H s • I 0 0 I OCOiC'H,),· ·S-[ 4-(4·1sabu1yloxyb1.11yl· I -'1·c.lfonc>oxy• 

cH, C"OOCH,CH ht1t-Z·y11ylJ (1 a.9a·tlil1umn-17<1·(12-furanyl-

' ..(CH.,)1 c:1rbt1ny l)<ixyl· 11 P.hydn,xy-1 f•a·n1=thyl-J-
o:to::uulrosl:i.· 1 ,4°dk11c- I J#-c::irh111hio::itc. 

IB.97 a· F F 2-Furyl H H H H. s • I 0 0 I OCO{CHJh· S-14-(4-ir-Bulyloxyhutyl-1.4-lliuni:)Oxy-but-

C'H, COO(CHi)1· 2-yi1yl) 6n,IJa-ditltK,.,1-17a-(l:!:-l'uranyl-
CH, c:irhonyl)oxyJ-I lfl-hytlmxy- leir1·mi:lhyl·J· 

oxanmlra~ta0 I A·dk'llC· 17 /J.carh.11hil):itc. 

IB.1>S a- F F 2-Furyl H H H H s • I 0 0 I 3-C.bloro· S0 [4-(3·Chl\1ro-2.2-c.\ime1hylpn.1pionylnxyJ. 

C'H, 2.2- hnt-Z·ynylJ 6a,1Ja-dil11111ni·I i11-111-
dim:tllyl- fu;.mylc:irbunyl)nxyj-l l/J.l1}'tll"\1'1:)'-\Cla-

propionyloxy me.thy!-J-nxo:mdmst~-1 .4·<licnc~ 17 fl-
c.arbothfo:nc. 
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lltCJC) a- F 
,, 2-FuryJ H H H H s • I 0 II I ortx.·H .. r1r. S·J 4·f"'·ls1ilrn 1ylnxy·fl.1-but•2-cn-1.4-

('tlJ 
("O(')('H.:('lf.. 1li1111c)tlxy-hut-2-ynyl I tin.1Ju-dillunm-l 7 a-

tl"llJ): 
l12·ful"tlnylcurbnnyl}n~yl-11/J.hydmxy-16«-

"?=lhyl-3-oxmmdl'tllllO!· I .4-tlil.'llll•l 7 p. 
carhuthiu:iti:. 

Ul.IUO a- " " 2-FLtryl H H H " s • I .o 0 I oroc1-1-<·11- S-!4-{.S-Mlhoxy-t/:'J-hu1-2-L'll·l.4-

CH1 
t"OCJCll, di1l11e)nxy-hu1-2-yJy1 I C1a.•Jr1~illurirn-l 7 a-

I (J-1\1r.111ylc:irhnny1Jo~y(. J I /l-hyiln\lt)'• I (1a. 

1n1.?lhyl·l. -t.um:mdrm.1U• l.4-tlicnc-1 7 JJ. 
c:irbnlhinah:. 

111.1111 a- F " 2-Fur)'I H ,., H H s • I 0 0 I l)('(). S-[ 4-IJ-Mc1hyl- l-n."tohu1yh»:yJ·hu1 ·2-ynyl J 

CH) 
l'll:l'"ll(('l IJI; f1a.1>a-difluom-17a-l!?-fur.myk'arhunyl)-

nxyl-11 {J.hydmxy-lf1ri-mcthyl·J-
oim:mdmsta.-t ,4-tl icnc:· 17 /J..c:irhuthiu:i1c. 

IB.1112 •· F ,, 2-Furyl H " H H s - I 0 " I om. ~··14-{2-l!tliyl-1 !tlx\1h11tyf11xy}-but-.Z·ynyl] 

C"H> CH(C:H~)! Cur,Qa..<J i 11u~'lrl\• I 7 r:·( (Z·f11r.1nyk'"..irix1nyl)· 
l1X)')·l I i'J.bydmxy-l<111-nw1hyl·.l· 
o:u1:111drostu· l.4.tJii..'fle• I 7 /k.:irb111hioute. 

IU.103 Q• F F 2·F1.1ryl H H ll H s • I 0 0 I OCON(CH,): S·[4·(N,N·Dimethyl11minoi:;irh1inyl-1.1xy}-

C'H.1 hut·2·ynylJ Cia,9a-dilluoro-l 7a-[ (2· 
1'ur:inylcorbanyl}o"Yl·l ift·hyJro;(y-IC1a-
melhyl-3-oxoandn1Sla·I .4~Uci1e- l 7 p; 
c;irhothioatc. 

111.104 a- F I' 2-Furyl H H ll H s • I 0 0 I oco. S-[4-{2-Cllloro·2·n~lhylpmpionyl -tlX)'}-

('II) 
ceHcH)h hut-2°y11yl} l1a.9ri0 dillunm·l 7rt·IC2· 

fur:inykadn'lnyl)oxyJ·l l P.lto•dr11:i:y0 l(1a· 
O).!lhyl•J•U:li1l;i1ld1\1:1t:i· I .4·dii.:11i:- I 7 //. 
c11.rbolhio;1\c, 

ID.IOS "' F F 2-Furyl H H H H s • I 0 0 I OCO(Clid1· S·[ 4-(4·Me1hyl· I -t1x11pcrityll1~y)·hm·2· 

C'H, CH<Cl-l1b ynylj 6a,9a-dillunm·l7a·l12· 
fur11.nylc11.rbonyl}oxy]· 11{1-hyc.lruxy· l6a· 

nl!!thyl•J·tlXo;Jntlro:i;1u·l.4"'llicni:• I 7 P· 
carbothfoalc • 

lll.Hll1 a• 'F F 2-Furyl H H H H s • I 0 0 I OC'O(C'Hib- .\'-[ 4-( 4-RUllmnti:llm.\~.._ I ,4"'lliri."<o· , 

C"H,1 C'OOC'H!F hutyl)oxy·hul-2-ynyl l '•"·l)u-llil]m1m-17a-
J<2·1iar11.nylc11.rhc111ylioX~·l· 11/1-hydr11sy-1 l1a-

n11:1hyl-3-oim:indrn$1:&· 1.4-dienc-l 7 /1· 
~;irb1.11hio:itc. 

lll.107 Q• F F 2-Furyl H H H H s • I 0 0 I QC""QC'H;C"H. S-( 4-( 4.1:1uom11lCLbyh1x~· l .4·dit .. ..:u.fZ1°bu1-

('I{, 
r<XX'H:F 2·.:n}lu:y-hut-2-ynyl) f1r1.tJr1-dilltmn1-17 a-

. [12·fur;:myk:irl\llnyl)11.1;~·J· I l/l-hydrnxy· 16a-

n-..:thyl-3-.u:l):tndrt~:i- I .4 ·dicnc· 17 fJ-
C:1rhDthiOlllC. 

IB.108 a· F F 2-fu,-yl H H H H s . I 0 0 I OCOCH1· S·[4-(3·Mcthoxyprnpyl-1.J-cli1inc1<lX}'•bU1· 

CH, 
... ·- cooc·H, <!•)'llylJ 6a.'Ja-dillu11m-1711·1(?-

furanylc11rb{lll»l}l.lXYl· l lP·l1}'l.lrusy·I C1a· 

.. mell1yl-J-<>."\\li1lldrn~1~- I .4-dii:ni:· I 7 p. 
carbothionte. 

IB.109 ·"' F F • 2:Fury\ H H H H s . I 0 0 I OCOC'(C'~/:· S·{ 4-(J·MethQX)'·2.2·Uimi:th ylpropyl-1.3· 

('H~ 
COOC'H, diunc:)li'iy-but-!·ynyq (ia.tla-Jifluor~I ;Q. 

112-fur.mylcurhnnylt •11.-:yJ 0 l l/l-hydrnxy• 

, IC1«-mcthy\..'\-1.1X(t;1mhm1u 0 1.4·tliene·l; P-
c-J.rbothim1tt:.. 

111.110· U· " F 2-furyl H H H H s - I 0 0 I Q('O(\Qli)- S·(4·(2·l·lyJmxy-2-mc1hylpmpi~mylt1)i~',_ 

(."[-J, 
1CH)b tiu1·2·ynyll C1a,9a-tlilluuru-l 7<1·[(2·f11ranrl· 

carbnnyl)ll."<YJ-l lfl-hydmxy- I l1n-n~lhy1-J. 

oxl111.ndro!>J;i- I .4-dicnc- I 7 ti..·arhmhil):lt~. 

IB.111 a· F F 2-fucyl H H H H s ~ I 0 0 I OCOCf(CHi}: S-(4-{2·F111orC1-2-me1hylprnpi1myln.'iy) -bu1-

CH.1 ' 2-~nyl) C1a,1)a.di11m1111-\ 7 r7--j{2;fumnyl· . 
c;irhonyl}oxy]-11P-hydroxy-l6a-n1'!1tl}'l·J· 

oxt1;irtdrosra· I .4-dicnc- I 7 {1-c:itbothio::it~. 
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No It, R, R, R, r 0 J. K z x m, "'' .... •• I. (':11'cn1lc-al Nn1t1t• 

IU.112 .;. " F 2-l~uryl ll H II ll s • I 0 0 I on1r11=('11. X·l 4-t4:-Mcllmxy.f7.J·hul-2·«:n· I ,4-dion1.l}· 
c·r-1., <"<KX'lb 1\'<)'-h1.11-2-ynyl) C111.•Ja-df111111n1- l 7 rr·I (2-

·- Jbr.mylcarh1myl)uxyJ-l l/J..hydruxy-I fla· 
1ncthyl-.H1x11:1ndnislol- I .4·dicnc- I 7 fl-
cnrbothio:.itc. 

111.11 J •· F F . 2-fUJYl H H H H s • I 0 0 I OCO<'H-C'H· ,'1'-f 4-(4·Ethnxy·(f."J•hu1•2•cn• I ,4•dillnc}oxy-

Clh COC>r::H~ . bu1·2·yny1J fu~IJa-r.lin1Luni·l7a·l!2·rur.rnyl-- carbonyl}o11:y)·l lp.byt1mxy-IC1a-ntclhyl-J-
\lsn;:mdrosl:i:• l,4·di1:m .. '" I 7 n -rholhio:ile. 

IB.114 ·- F I' 2-Furyl H H H H s • I 0 0 I OC"OCH-("11- .li-)'4-{4:1sahutylnxy-I .4°1linxo·(f;"J-hu1-2-

('l·h C'OOCH:. 1..'ll)oxy.hut-2-ynyll C1a,l)a-ditluol"ll·l7a-{(2-
C'U(CH,1: lin-.1nylcnrhnnyl) 0uxyl-l 1 {J-hytl(UX)'-l6Q-

mi:1hyl-J..uxuanJms1a- I A-dii:m .... 17 p. 
c:irho1hio:i\c. 

lltll.!i ·- F r 2-Furyl M H H H s • I 0 0 I OC'CX'H..CH- ... '.!4-(4-Jl-hutylnxy-1-4-dinxn.( 1:."J-hul-2-

('l·I, 
C(l()(C:tHi· en )oxy-hut-2-ynyl) 6a.')a-di111111rn-17 a-[(2-

C"ll, tUr.1nylc:irbnnyl)llxyJ-l IP.hydroxy-l6a· 
m~1hyl-3-oio:indn~~1:i-1.4-dh."11c- I 7./1-
1.":lrbothiu:ilc. 

llJ.116 .. (1 H 2-Furyl H H H H s . I 0 0 I OCOC:H- S-(4-(2-Mcthylpnipiunyh1xy).but·2·ynyl} 

('HJ ((°ff))l l)a-chlon"° 17 a-l(2-ll.1ranylc::irl1cmyl)oxyJ. 

, I lP.hytJruxy-16a-1m:tl1yl·)-m:a:androS1a:· • 
J.4-iliene-l 7fl.c::irbothii.1:itc. 

IU.117 ·- F F f-Fury\ H H H H s • I .o a I 2~S)- .'i·(4-<2·(~)-methylhutyr)'lnxy)-hU1•2•)1lyl] 

('H, Methyl- C1a,C)a-ilifluoru• I 7 «-I {2·1iir.mylc:irbonyl}-
bu1yryfoxy u.~y]-l IP.hydmxy0 IC1r.r-mi:thyl-3-

.. lUmandrosta-1.4°-<lfonc-J7lt..r~rhu1hioatc • 

IH.118 ·- r F 2-Furyl H H H H s • I 0 a I (.)('Q. .\'-14-(((umn-2-yl)c~rOOny!oxy)-bu 1·2-ynyl) 

C"H) '2-Furyl) C•n: 9a-dillunrn-17 a-[(2· l'Lll""Jllylc111bonyl)-
uxy)-11 p-hydr11xy· l C1a-mcthyl-l· 
osuandroslP-1 ,4-dicnc-17 0-c:irlmtbin:itc. 

\R.ll9 .. r F 2-fucyl H H H .H s • I 0 0 I OCOCH•Cll· S-(4-{ 4-Jsnpmpylnxy-1,4<lfioxo-(F.J.but·2· 

Clh 
("OOCH· t!ll.)oxy0 b11t-2-ynyl) "11. ~)n-tlillm1n1° I 7 cz..f(2· 

{C"lt,)! t'ul'llnylc:ubanyl) -1u:y)·l l/J.bytlroxy·l6a-

I 
methyf.J-oxl1:md msta· l ,4-tlit:iii:· I 7 fl-
1.":lrbolhiOllte. 

m.120 a- F F 2-Furyl H H H H s . I 0 0 I J.Hydroxy- S·l 4-{3-Hydmxy-2.2-dinic1hyJ.pmpio11yJ-

CH~ 
1.2- llX)')·bUl·2-ynyl I C1n.1Ja-llinut1m-I 7 a·[C2-

11in11:thyl- limmylcurbonyl)nxy!-l lj1-hydru.,.y- \C>a· 
Pmpil111yl· OlClhyl.J-ox11;1ndrtt11:l·l .4·dicnc-1 7 fl-

tlX)" cnrbolhio:ni:. 

IB.121 ·- F F 2-Furyl H H H H s • 1. 0 0 I · OCO- .\"·( 4·Acryluyloxy-hm-2·ynyl) 6a.1Ja-

C'H, CH=CH1 dilluoro-17a-[(2-litranylc:arbnny\)axy]-l IP· 
hytlruxy-1 CJa·mc\hyl-)-1ix11ai1tlms1:1 ·I .4-

•. diene-17 n..,.:irbothinati:. 

111.122 .. F F 2-Furyl H H H H s • I 0 0 I OCOC(OH)- S·[ 4-( 1-Ethyl-1-hytlnu:ypn.;pyh:arbonyl· 

rH, - ·1c!1-t~b oxy)·bu1-2·ynyl) C1a,l)a-tlinu11m-l 7a·((2-

furanyle11rbonyl}nxyj-l lfl-h)'1lmxy·l6a· 
nl<!lh)'l-3-nxo:andr1~tt1• I ,4-d icn~· 17 fl-

·ct1rhothioa1c. 

IH.12.l a- F F 2-FurYI H H 'H H s • • 1 0 a I oc.~ooCHr S-14-{('yc\apmpylmi:lhyl11Jiyi:t1rbl1nyl·oxyl-

C'M, cyclopmpyl hui-2-ynyl) Cia, 9a-dilluoro- I 7 a-( (2-l'ur.tnyl· 
curbony!)oxyj-11 /J.hytlruxy•I C1a-mcl11yl.J-
uxoandroslll· l,4-tlit.,1c- I 7 O.c;irbnlhioa.1c. 

JB.124 .a- F F 2-Furyl H H H H s • I 0 0 I OCOC'.C- S-14-<4-Mclhllityhut·2·)'l'll:•l.4-dit1nc)oxy-

CH, ('OOCB, bt11·2-ynyl) 6a.'l a-dillmiro·l 7 o·( (2-l'uranyl-
(g.rbonyl)o:tyl·l I {J..hydmxy- IC!a-mc1hyl.J-
oxNntlroslu· 1,4-<lii:n1.'-l J/1-C!lrh111hioote. 
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No "· "' It, "· ,. 0 J K z x "' ... m, •• I. C:bt•mka1 i\'111111,• 

111.12~ '" I' ,, 
J-furyl H H II H s • 1 0 0 1 (>('()(). !a'-14-(('ycl11pcntyluxycm-hunyl11xyrhut·2· 

( ·11~ ..:yclilix;ntyl }1tyll <1a,')a'(lil1umo• 17a•IC2·1immyl· 

.. .. "'ilrho11yl}oxy(-l l/1·hyJruxy-IC1a-mc1hyl-3· 
mmandru~la· I ,4"'1icnc- I 7 /J..ciuhnlhfoatc • 

IU.I2CI "" I' I' .'.!-l~uryl H JI 11 II s • I 0 • I 0('()0-C'HJ· !a'·l4·CC'ycll•pcnt)'1mclhyl11."t)':llrhonyl-oxy)-

('J-IJ · cycl11111m1yf bt11·2·y1\yi I f1a,lla-11illunm- I 7a-I (2-tino.nyl-
c11rhonyl)11xyl·l l/J.hyJmii:y-IC111:mi.:thyl-l-
o.'<mmdrmt;i-l .4-dicm:-17 i.k11rh111hioa1e. 

IU.127 "' ('I II 2-Furyl II H H H s . I 0 • I ()('00-C"H:· .\'-I 4-12-Mct11ylp mpy11L'<)'l,::nh11nylo.'<Y) -hu1-

('lb ('H{l'M,t! 2-ynylJ l)a-chlnm-17u-(t:?-fur.myl-
c:irhunyl)oxyl-1 J //-hydri1.>1:y-I C1ft-n1clhyl-l-
11.l(hanclrostu• I ,4-dicnc-17 iL.:irhuth im1tc. 

IU.12K ,,. F F 2-Furyl H " II H s. • l o· 0 I l,l• S·l4·(2,2-Di1ito::lhyl·l.J-dim:uhm-4-yl-

("lb Dimct11yl- lll!!lhtlX)IC;lrbllllYlt1:iiy)-hu1-2·ynyl I r1a,')a. 

l.J-dloxol:m• tlilluoru-17 n-J (2-furanyl-carhunyl )lixy I· 
. 4-yl- .I l/1-hydmx)'-IC1a-mcthyl-J·o:..mmtlrusta-
mcthox, ... J.4-dicnc-l 7fJ-carlmthinatc. 

carbtinvl~"" 
IU.121} «· F F .:z-ruryJ H H H H s • I 0 0 I OCON'(C:H~li S-[4·(N.N-Diclhyl:in1inn1.•Jrh1mylt1xy).hut. 

(,"li,1 2-yaiylJ 6a,1Ja.Ji0uoru 0 1717-1{2-l'ur.myl· 

.. 
1.-:irbonyl)o:11y)-l l/J..hydrux.y0 l(112'-methy\.). 
11xmmdrosl11·1.4·dfom:-17 JJ.c:irhnthioale. • 

IH.130 "' F F J-Furyl H H H H s • I • 0 I Pipcridin·I· .\':.[ 4-(Piperidin- l-ylCllrhtll\)'!l1xy)·hUl-2-

(1.J) .. ylcarbonyl- ynyl] 6a.fJa.Jillu11ro-I ia-1(2-furJnyl-
axy carbonyl)oxyl-l l/J-hydmxy-IC1a-mL1hyl-3-

. .. m.:oandrosta-1.4·dknc-171J.c;irbuthloa1e • 

lll.l.ll «· F F 2-Furyl H H ,., H s . l 0 • ,. 4-Mc:thyl- S-[4-C4-Methyl-pipcrw.inc-1-yl-t."JThnnyl. 

<"H.1 P.iperazinc-1- 11x.y)-hut-l-ynyl] C1a.qa.t1illut1ru-l 7 u-((2-
yl· furJn)•lcarhnnyl)-nxy(-1 I fl·hydru.'l:y·I C1a· . c11rbonyllllt)' lllCthyl-J--0xn:mdrust:t· I .4·UicnL'-l 7/I-

curbothio:ite. 

IH.13? .. fl- F F :!-FuryJ H H H H s ,; l 0 0 I OH S'·(4-Hydroity-bm-2-ynyl) (iu,CJn:-tlilluom-

C"Hl 
> l 7a-[(2-fUranyk:irhLmy\)·1~syl-l I /J· 

l1ydroxy0 16/1-mcthyl·3·11x11andmsta 0 I .4· 
dicne-17 ~ ~arbolhioatc. 

IB.l;\J fl- F F ·2-Furyl H H H H s • I 0 0 I OCOC"H· S·[4-(2-Mc:lhylprnpinnyl11.~)"l•but·.?-ynyl] 

<.'th (CH,l!. Cia. qa-diflul'ITU· 17 a-[ {2 ·for;m ~·lc:trhnnyl }· 

oxy]·l I p.hydroxy-1 C•ft-•'11<1ilyl-l-
11xo:111d rosta· l .4-dic11e- J 7 a....~rhm hio;i.te, 

rn.l;\4 fl- F F Z·f1,uyl H H H H s • I 0 0 ·I ()COOCH:- S·(4-(.l-Methylprnpylox~:irhm1yloxy) ·but-

C"H) 
CHIC"H,1: 2•ynyl) (1a,9a-tlifluum•l 7 a·l(2·f\lr:lllyl• 

carbonyl)nxy)-l lfl·hydn1xy-IC1p-nw1hyl-3-· 
m1.v1mdro~la 0 l.4-dil.ln1.'- 17/J.c:irbnlhiuali:. 

IU.D5 «- F F :!·furyl H H H' H s • I . "0' 0 l OC'OCCI:" S-[4-(2,2-0ichllll\ipmpi111iylux)')·ln11-2-

CH} C:H~ yn)'1] 6a,qa.tlillunro-17a-!12-liiranyl· 

ca.rbonyl)oxyl-l lfl-hydmxy-ll1a-mc1hyl-~-. 
u:wandroua-.1.4-Jicn1.._ I 7 /J.carbulh iuali: • 

lll.D<1 a· F F ?-Furyl H H H H s . I 0 • I N(C'lH~>~ • i'-{4-(N,MDiethyluminol·hul-2-ynyl) 

. C"l·h Cla,'Ja-dil1uoro-17a-1(2~1Urunyk!:irhunyli· 

u .. .,.y]-1 Lft-hydru . ...:y-l(1a-inc1h~•l.J-
1ixoundro~t:i- I A-Jicnt!-- I 71/-carbothim1tt!. 

10.l;\7 «· F F 2-Furyl H H H H s • ·1 0 0 \ OC'OOCH- S-{4-(lsapropylnxycath1myl11xy)-bUl·2· 

('H~ 
(C"l-1,): ynylJ 6a,9a.Jillm1m-l 7a·lt2-f1m.myl-

1.'0I rhonyl)lxy )·11 //.liydrn:~y-1 C1n-nn:1hyl-J· 

llxo:i.ndrosla- I ,4'..tliL:ne-17 /J-i::irbothio:i.\C. 

5 
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Nu R, ... R, •• I' 0 J K z x "'' m, m, •• r. <:J11:111lnlN11111to 

111.1.u: "• 
,, ,, 2-Furyl H II II fl s • I 0 0 I oc·ooc11:. ,\"-( 4-{3-Mc1hylh11l-Z-cnmt~rb1.myl-oxyJ. 

("llJ C'li=C'CC"H,)t hlll·2·ynyl J c,a,1Jn-diflunm-I 7 fl•I C2·1Uranyl-
Lo;trhnnyl)mcyJ•l l/l·hyd1~1xy ·I fiu-n..:thyJ.J.. 
nxoandrusta·I .4-tlicnc-17"' 'UrlK1ll1imni:. 

111.1.\9 ,. " I' , 2-Furyl H H fl H s • I 0 0 I OC'OD· .\"·[ 4-(11·Flcll)'lmcyc:irlu1nyln~)')·lmt-2-ynyl I 
C'llJ (Clb)~('J-b (u7,1Ja-d itlunm· J 7 rr-1{2 -ru r.mykuhnnyl)· 

uxy)-l lfl-hytlmxy-1 C1rr-mctl1yl<\-
11x.1:i.311tlrostu-l ,4-dicne-17 n ·arlmtl1in11lc. 

IH.140 a· F F 2·Furyl H n H H s • I 0 0 I OCX>OC'H1· · S·l 4-<C:yc:lnhcitylmc1hyl1•xycarhonyl-uicy)-

CllJ cycl11hcxyl h111·2-ynyl) C1a,9a·dinunni-17a-!C2·11lninyl· 
c:-.ubonyl}oli!)'J· 1 I /1-hydn.u:y-I !1a-1\1c1hyl-J-

u ... 011ndrosw-1,4-dicnc-17 n ·-urbnthlmlli:. 

IH.1-H a· f F 2-Furyl H H H H s • I 0 0 I OC'OO- S-!4-(Cyclnhi.:xy1nxyi:arl11myliixy)·hu1-2-

C'H, i.:yi:lohexyl ynyl) C1a,9a-dinuum-17a-\12-lilranyl-
Co.rbnnyl)oxy(-l lfi-hy1l1'11i.:y-lt,a-n1clhyl-3-

' oxi>:indrost:i-t ,4-dicnc-17 J'.k.'".1rt1111Mo:i.1c. 

111.1-12 "· F f 2·Foryl H tr H H s • I 0 0 I ·oc:oo.. ·''·[4-(1t•Non:inylnxycarllt111yh111yJ.hut-2-

t'HJ (CHlbC"l·h ynyl] 6a,9a-di/lumn-17t.t•IC2·(urJnyl-
carbonyl}l.1xyJ-l I P·hydmxy-1 r,a.mcthyl· J-
axo::mdrosU1-l .4-dicnc0 17 n ·-.1rtm1hin:ite • 

IH.1-13 a• I' •• 2·Furyl H H H H s . I 0 0 I OC'OOC'Hi· • S-[4-(2.2-0imcthylpmpyklxyc::irhtmyl • 

CH, C:.(CH~b axy)-but-2-ynyl) f1a,1la-llillu11ro-l 7a-((2· 
funmylcarbonyl)oxy)·l l/J.hyi.lmx)'-16a-
methyl-3-oxu:indrn~111- I .4-dfl!n1.. .. l_7 p.. 
cnrbo1hio31c • 

111.144 •· I' F 2-foryl H H H H s • I.. o· . . 0: ,. ·ocoocH1· .'i·[4-(Citlohulylmc1hn,1xyc::irbt1nyl~1xy}-

c·1-1, cyclhbo1yl l1ut·2-ynyl] f1a,'>£:H,linuum·l 7a-1(2· 
(uranylc:irbonyl )o:io:yl· 11 {1-hydrm,y·I (la· 

methyl· 3-<ixnani1ni::lll· l ,4-dicnc- I 7 p. 
mrbolllio:ite. 

JU.1-1;'1 a. I' •• 2·Foryl H H H H s • ·I 0 0 I OCOOC'Hr S·l-4·(2·Metllyl(urjloxyt.'l.lr\111nyl11xy)-but·2-

C'HJ ffur.m·2·yl) ynylJ 6a,9a-dill~urn-1711-f{l·fur.my!· , 
c;irbon)'\}oxy}-11 P·hy1lro"y- l t1a-m.:1hyl-J-
11xoandroi;t:1-l .4-i.lic11!!· I 7 /j..cmim1hio:11e • 

IH.l~C1 a· F f z:foryl H H H H s • I 0 0 I OC:OO· .\"-[4-(11-Butyloxyi::irlmnyl1~"Y)·but-2-ynylJ 

cu, (C'H:)lC'H, 6a,9a-dilluoro·l 7 a·[ (2-fur.mylc:irhonylJ-
. oxy]-11/J-hydroxy-16a·rnclhyl.J • 

oxo:mdroslll·l .4-dicnc· I 7 Jl.c:irhulhil'l~te. 

JU.1,.7 a· F F 2-Fu,ryl H H H H s . I 0 0 I OCOO- S-[4-(n-Pcntyloxycorhunyl11xy).bul-2•ynyl) 

C'HJ (CM:).iCTh 6a. l}a.<fmuoro-l 7 a-J(2-fortmyl-
c:irho11yl)11xyj-l l//-hyJrnxy-H1a.-mc1hyl·J-. 
oxo:i.nr.lrasto· I .4':clit!nt:· I 7 8.l~.imu\hki:itc, • 

lltl48 a· I' F 2-furyl H H H H s • I 0 0 I 22· ·''-[4-{2,2..0iniethyl-J.noum·!'n1pit1nyloxy,. 

("Hr· Din'M!lhyl·J· but·l·)'tlylJ 6a,9q-<lil1tmm-l 7a·!C2· 
nuoro- furanylcorbonyl)oxyl·l l.ft-hydm:<y·l6a-

pro11ionyl• mc1hyl· J·oxn~11tlm~1.a· I .4-<lit.:111.:· I 7 {1-
nxy carbothioatc 

IH.141) a· f F 2-furyl H" H H H s • I 0 0 I (S)-2,2· S-f 4-((S}-2,2·l_}imi:thyl-l ,J-il i11xolun-4-yl-

CH, 
Oi111eth)li·l.J· mcthox)'Cllrb0nyfo:ty)-hul-2·ynylJ ua.'la· 
dioxob1H-yl- tlilluoro-17 a·{(2-n1r.111yk"::lrb11nyl >t•:itY I· 

111elbO.')'" 
c:11i:innyloxy ~"arbonytoxy·I IP.hydl\1xy-lr1a-1t1cLhyl·l· 

oxo:indrostD-1.4-dicne· 17 fl-cnrhothio~te. 
lll.l.lll "· F I' 2-Foryl H H H H s " I 0 0 r (R)-2,2· s-(-4·((Jt)·2.2-Din11:1hyl· I .J·dioxnlnn-4·yl. 

c·1~, 
. Oimelhyl· 1nctlinxy.- <:Drbonxfoxy)-hut·Z·yny.11 C1 rx.<>a-

l.3·dia!(olnn- <linuoro-17 a-[(2-forunylcarhunyl)nxy)· I IP. 
4-yl- h)'droxy. J Cia-me1hyl-)-i1xoundms10· l ,4 • 

n'll!llmxy- Uicnc-17 fl-cnrhnthina1c. 
c:nb(ln~1ox11 
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Sr, 
Nu "' II- I!, R, r Cl J K z x m m· "" •• I. C'l1rmlt'llll ~nn1t' 

lll.151 a- F F 2-fU1yl II H H H s • I 0 0 I (MnrrilmUn. S·(4•1M11rplmli11..f 0 yl)o.::irhQnyl11."'y·l1111-2. 

l'"lb '!·rn- )'11ylj (u1,1111'"(lillum11· I 7rrl12·Jimmyl· 
c11rhon~·f11xy carhn11yl)o:cyf·l l/l·lly1lrosy·ll1r1-mclhyl-~· 

mm':111Jm~1:1.-I A-tlkuc-17 IJ.c11rt111thh1u1i:. 

IB.J52 ,.. F I' ·2-Furyl II II fl H s = I 0 0 I 2.2- S-! -'·12.2·1 litl1c1hyl· l ,;\·tlim;ul11n•4•yl• 

('[·!, l)iml!'thyl- mc1hylc:arh.1111111yll1~yl·hul·2·ynyll Cu1,l)a. 

1,l-dimuilun- dillt111m 0 17«·ll2·1Urnnyki1rb1111ylJuxyj-l l/1-
4-)'1Lll~1hyl hydn1Sy· ]6tl-ll'h:lhyl-J-11Xt lllll!\n.\'ltu· J,-l,. 
(."Ufharnuyl- tlicm:-17/l-curhulhin:ilc. 

t)X" 

lll!SJ ,,_ F F 2-Furyl II H H H s • I 0 0 I (){"00(C'l l~h· S·f4·f2°C'ycl11pcnlykth11:.;yo.:<irhonylu:i1:y)· 

l"H, 1.')'Chl(l\.illyl h11t.0 2•ynyll C1a,1Ja.Jill11nr11-l 7t1-lt2· 
furanylcarhnn yl}\1xyl· I I /l-hydn1xy-lCur-
1m:1hjl-J-oxt1amlr11s111- l.4...Jfo11t.'- I 7 p.. 
curbtithilla\\! • 

tn.1:;4 «· I' F 2·Fury1 Ii H H H s • I 0 - 0 I OC'OO- • \:l4-{IS(1::imyl11xyi.-.irh11nyl11xy).hl11·2·ytLYIJ 

('H, (C'l·hlr C111,9a-c.Jiflm1n1--l 7a-){2·1"LlrJnyl\!:ubtinyl).. 
('HlC'l·hh t1xyJ-t lj1-hyd1w.:y-1 f1a-n11:Lhyl-.3-

uxo:m<lro.s1:1°1.4·dicm ... 17n ·:irbnthio:itc . 

IU.l5S «- f I' ~-Furyl Ii H H H s . I 0 0 I OC.'O(C'l·l?).1· .\"
0 [4..(3°Ni1roxyprt1[lykorlmnyloxy)-but-2-

<:H.1 - ONO, y11yl] Cur,1Ja-Uiflutm1-l7l'l'·ll2-furJnyl- · 
carhunyl)oxyl-l l/J.hydrn~y·lf1a·methyl·3· 
uxoondrosta· I A-dicnc-l 7 tJ-carhl1thiuute • 

IU.15C. «· I' F 2-Furyl H H H H s . I 0 0 I. 2.2.7.7· • 'i-( 4..(2.2, 7 .7-TClrJ111c1hyllc1rahydnl· 

C'l-IJ,• Temuncthyl bis{ I ,3 Jdinx11lol4R'li-h:4'.S'·tl IJ1yr.in·:5·yl 
telra'1ydm- mcthoxycurhnnylnxy)·l-mt·2·yny1J C1a,9t;z-

his dil1Ullm· I 7a-f(2-for.myli..-:irhonyl}<.1xyJ·l Ip.. 
( l..3)diosoki( hydroxy-16a·n1'.-thyl·3·11111~11drnsl:l• I ,4· 
4 .... ~-b;4'.S!.. diene-17 ft-corhl)thX1:itl!. 

d)pyr.in-5-yl 
mc:1hoxy 

Cilrbun111t11" 

10.157 ' ~ f I' 2-Furyr H H H H s .. I 0 0 I OC'O(C'M~l~· S·J4-(4-Ni1n11)-hu1ylcurh-.inyl1,xy}-hu1-2· 

C"H, _ ONOJ ynyll f1a-,\Ja-dinm1rn-l 'l1t-((2-f11r-:i11yt-
c:ilfbnnyJ>nxyl· I l /J.hYLlm.~ I C1«-methyl 0 )-

nxuandrosta-1.4-dii:ne-17 IJ.c:irbu1hiu111c. 

lll.158 a- ,, F 2-Furyl H H H H s • I c 0 I OCH, S-{ 4-Mt:1huxy-hol·2·yn1•ll l1a})a0 di llunro-

C'M, 17 n·U2-liu-.mylt:arlwny! )uxy I· I I fl-hydroxy• 
l<1a-mctbyl-)-11x11ll11dru.~1:1- I .4-tlicne-17 /J-
carholhil1alt!. 

10.159 ~ f F 2·furyJ H H H H s • . I • 0 0 [· OC.'H!C'Hl S-( 4-Eiho.xy·hoL·Z·)~t yl} f111,l)a-d i tli.ioro-

('fb 17 a-[ (2-ruranylcmrbl'lnyl )l.1xy J· 1 I ft.hydroxy-
I Ci a-me1hyl-J-\1xi111nd1\1Sl:l· I ,4-\licne-17 p. 
i:urbi>thil"l:.l.11!. 

11~.1 r10 a- F F 2-furyl H H H H s • I 0 0 I Q('HlCH- !i'-{4-ls00u111xy·h111-l-ynyll C1a,')1'Mlinuoro-

C"l-i, (C'H1b 17tt·(f2-rur.inykarhunyl111xyl- I 1 fl-hydroxy-
I (ur-mc1hyl 0 3-t1x11and1l1i;la- I .4-tli~nc- l 7/J-
c:irbt11hi11:i1c. 

5 

10 
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Table S- Lists the compound of formula 1-C which have been synthesized 

Foi;mula 1-C 

Table-S .,. 
No 11, "· R, "" "'' R, p Q Che!nik11I Nam4• , 
IL.I a. F F Ethyl I 4-Fluoro· H H 6a.9a·Oilluoru-l l P.l1)'Clroxy- t <ia-mclhyl-J-n:.:a-17 a-

CH, phenyl propionyloxyandro~ti- I ,4-dicllc-17 fj.(:ubonylsul rcnic add (4-
nuoronhcnvllmcthvl ester. 

IC".2 a.· .F F Elhyl ., 3,4-0ichloru- H H 6a;9a·DI lluoro--11 P.hydro~·I Cuz:mcthyl-3-oi:.1..,.J 7 a-

CH, pl1cnyl propionyloX)'Olndrosta- I ,4-dicnc-17 {k:irbonylsulfc!nic acid CJ.4· 
dichtO"""hCl'lYilmelh'VI cslcr. • 

f('.J a· F F" Ethyl I F H H 6a.9a-Oinuoro-. I I p.hydroxy-1 C1a-mcthyl 0 J -mc1l· I 7 a-
<:H, .· ... ·propicinyloxyandrosta-1,4-dienc- I 7 {k:irbmtylsulfonfo :n:id llmm1111~th}•I 

ester. 

IC'."4 a- F F 2- .I F H H 6a,9a-Dinuoro-17 a-[(2-(ur.:1nylcnrbMyl)lxy)-l l /J.hydroxy 0 I r1n· 

CH, Fury I me1hyt-J-oxo211drNt1:1•1.4-dienc-17 p.c;irbonyl,ul l'enic m:id tlullm1111:1hyl 
ester. 

IC' .5 a- F F 2· I 4-Fluoro. H H 6a,9a-Dinuoro-17 a-1(2-furanylcarbonyl)oxyl-11 /J.hydrm:y-1 C111-

CH, Fury I phenyl mcthyJ..]>(l)(Oandro5\i1·1.4-iJienc-17jkarbnnylsu1 fen le acid (4· 
f111aroohenvl)me1hvl esrer. 

l('.(1. a. F F 2- I 4·Tril11.1oro· H H 6«.9a·Difiuoro-17 a-{(2·furanykarbony!)oxy)-l 1 P.h}'f.lroxy-1 r1ri-
rn, ·furyl mcthylphenyl methyl·3-<Jxoandrosia· I .4-dicne-17 jkarbonylsul fcnic ucill l!I· .. 1rifluoromcthvlnhenvl)mr::thvl ester. • 

IC.1 a. F F 2- I 4.Chloro H H 6a,9a·Difiuoru-17 a-1(2-furanylCllrbonyl)oxy ]-11 P.hyi.ln?x~:..1 C1a-

CH, Furyl phenyl mcthyl-3-axoandrosla· I • .f-rlicnc-17 tkarf'l(1py\~1.11fcnii: uc:i~l t'4-
chloro.ohcn11\)methyl es\er. 

IC.8 a· F F Ethyl I 4·Trifluoro- H H 6a.9a-Oinuoro· 11/J-h)'droxy-16a-m~1hyl-3-rnm-l 7 a. , 

CH, mcthylphenyl propionyloxy:androct:1-1,4-dlene-17iSarbcmyl~ullC:nic ucid' 
(4-trlfluorometh\llDhcnvl)mclhvl'enci'.··· . :. · 

K'.CJ a- F H 2· I 4-Fluoro- • H H Qa.fh.ioro-17 a-[ (2·fu1oU1yk-:irbonyl}oxy J-1 l P-hydmxy-l C1a.-mc1hyl-~-

Cf.I, Fury! phenyl oxoondro~tn-1.4-dicnc-17 P..carbonylsulfenic udtl (4-fim1rophcn~·l 1m..:lhyl 
C5ler. 

[('.10 «· F F E1hyl I 4-Chlorophenyl• H H 6a.9a·Difluoro- I l p..hydrQXY· I 6a·niclhyl-l•O."<Cl· 17 a-
CH, cilrbonyl propionyloxyandros1a· I .4·cUcnc-171J-c;utlony1su1 fenic :idd 

f2..t4-chlomohenvl\..l-oxoethvl1 cs1cr. 

IC.II a- F H 2· I F H H 9a0 Auoro· I 7 a-{(2·furonylcarbonyl)oxy)·I 1 p.hytlroxy-16 a•n11:d1~·l-~· 

• CH1 Fucyl ox0imdros1a0 I ,4-diCl'lc-l 7 0-Carboiiylsulfcnic Dcid llunrqi11clh'l'l <.>stcr. 

IC.12 a· f F n- I F H. H 17 a·n·Butylt::nbonyloxy.(ia. 9a:dilluoro- I 1 p.hydroxy-i C1a-n10:1hyl-~· 

CH, c,tt. oxoandroJta·l,4-d~c-17/kgrbonvlsulfonic: :u:ili tluomm~th'<I ester. 

IC.ll a- F F E1hyl I ·H H H 6a,9a·Dinuoro-I I P.h)'droxy- I 6a-n1cthyl-J-o."<u- I 7 a-

C'HJ orooionvloxwndrosta -\ ,4-diene-17 Jkubcmvlsul !Cnic :icid l\lt"lll\'I \!(h1r. 

IC'.14 a. F F 2· I H H H 6a.,9a-Di0uoro-l 7a-f(2-furanylcarbonyt}oicyJ·1 t /1-hydmxy-1 C1n· 

CH, fury I methvl-3-oxotndrosta-l,4-dienc-17tk11rbon..,lsulfcnic :idd ntcth\'l ~l .. 't. 

lC'.15 a- F F Ethyl I Phenyl H H 6a,9a-Ditluoro-l I jJ-hydroxy-I 6a-mt:1hyl-l-oic11-l 7 a-

CH> propionyloxyandrosla· I ,4-dit:nc· l 7 tJ.c:irbonyJs1.1I fenic :ic:id phcnrlmcihyl 
ester. 

5 
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Sr. 
No "· ... "' "· 1111 K. • () c:rn•mical Nanw 

ll'.IC1 ,. I' r 2. I lJhcn}1 JI H C1a,•la·l>i llunni-17 rr·J<2-fL1runyh:o.rh11nyl )11xy[ -l I /J..h>'dnixy· 

(.'If~ 1:uryl I C1a0 n1cthyt-3-t1sumuln1,~ta.•l .4'ili1.'l'lv·l 7{1-c:urbt111}'li:L1lr,mk :u:iil 

nhcn"l1m~thyl cs11.'1'. 

ll".17 "• I' I' l!tbyl I 2.4.<1-Tri· ll ll C1«,')(1'o()[flu11n-.. J l f/-l1yi.lmx)'-I fur-nii:tl1yl-J-11x11-17 u· 

("JI, mcthylphcnyl- propi~myloxy:1nlln1i.1a-I .4-tlicni:-17 Jkarh1111yls11lli!nk :idtl 

curbunyl I l-i2,4.<1·lrimlltlwh1hcnyl}0 2-tl."<ncthyl I ester, 

1('.111 a- I' I' Ethyl ! 4-C:hlnm- H H C1a.lJn-l)iflunrn-l l/l-hydn1x_y-l C1a•1l)Cthyl·J•11xn•l7r1- ' 

·CH-' phcn)'I propfonyloxy.amlmsl1&·1.49<1i._'llc· I 7JJ.c:irhunylsullC11ic add t.cl-

chlamnhcnvllmi:thvJ cslL:r. . 

t{".!t) ·- ,, • 2· I 3.4-Dichkin'I- II H 6a,9a-Dilluoro-l 7 «·I (2·f~1l"'J11ylL"".irhnnyl)uxyl· I I /l·hydnixy. 

C'lh Furyl phenyl IC1a-nl!:tbyl·J-t1:<11:i.nd1"1.1sm- I .4·Llicnc. J 7fl-c;nhnnyl:1ulri.:nic udil 

(3,4-tlichlorurihcnvl)me1hvl csicc. 

(('.211 ·- • F 2- I 2.4- llic;hlon. i· H H 6 a. 9a·Dillutlro-l 7 a-I (2·fur-.inylcarbnnyl)nxyl·l 1 P·hjiht•xy-

t'U_, Fury! ph~nyl I C1a-mc1hyl-l-t1x11an1hnsw.-l .4-tlienL:-17/1-carl.,,111yl:1ulli:nil: :icid 

(Z.4-dichtamnhL'llVlln-.=tltYI dl1,.1'. 

lf'.21 .. F F 2· I 3-Chlura- H H (la, 9a·Dil1UOm-l 7 a-r (2-fur.inyll!llrbonyl}oxy!-I t //-hydmxy-

, l'lh Furyl phenyl l6a-n11..'1h)'l•J-oxoamlnisw.·l ,4""11iL'1M:-I 7tJ-earhonybul 1\:nic :icid 

/J-chll""'nhenvJJmc1hY1 cstr.:r. 

l('.2.? ·- F F 2· I 2,4,6·Tril1uom- ·H H 6a,9a·Di l11mm· I 7 a-[(2-r ur.111ylc11rh11nyl}11.xy)- I I /1-llyi.lmxy. 

C'H3 Furyl phenyl I 6a-me1hy1-J-oxu:im1rusta-I ,4-dlenu-17i'-c:ubnnyl::ul fen ic 11d1I 

a,4,6-tri11ooronh1,.'flYl}n1e1hvf dtcc. • 

IC.23 a· F F 2· I 3-(Trmuoromelhyl) H H (lc7,9a-Oi0uoro- I 7 a•[(l-fur=nylciuhnnyl)oxy J-11 P:hydroxy-

CH) Fury! phr::n)'I I 6a-mclhyl-3-oxm1ndrostn- I ,4-tlit:nLl• l.7tH::ubony1 ~ulfcnic aciJ 

(3·trilluoromethylphenyl)mtthy\ ester. 

5 

Table-6: Spectral data for the synthesized compounds 

C:onlJ'- j 
1H-Ni"1R(5 ppm), MASS (E~ I ES+.m/;) 

No 
IA.I I I.I 9(s, JH). 1.29 (I, JH • .J-7.lHz). 1.45 CS. JH}, 1:5-1.54 (m. IH).J.66·1.73 (m, JH), 1.81-1.84 (111, I H). 1.95-2.24 (1ti.6H). Z.J2.i:J1iini:-

I I H). 2.511-2.(12 cni. I H). 2.9-J.Q (m, IH), 4.1-4.2 (q,2h.J .. 7.J),-4.51 (br, d, I H, J=2.SIH%). 5.07 (d. I H •• /=1fl.4HzJ.$.C12 (d. IU. 

J=-1<1.4Hz), 6.17 (s, IH), 6.27 (dd, tH.J1--IO.IHz.Jrl.8Hz); 7.27 (d, lH,J=10.4Hd. 7.47 (d. 2H.J .. C1.1JHz). 7.84 (d, 2H.Jnf1.1li'll'::). 

I l\·IASS<ES+); 592.9(M+Na1•. 
__ 

IA.2 j 0.96 (d. JH,J .. 7.16Hz), J.11-J.IS(m • .3H), 1.24 (s. 3H). 1.:55 (s,JH), 1.67 (s,2H), 1.71-1.~')(m, 3H). 2.25-2.40 Im, M·IJ, J,).J.4 Im, 

1 I HJ. 4.42 {hr, I H},4.95 (d, I H.J=l6.6HzJ, S.69 (d, IH,J .. JIJ.~Hz),.5.3·5.37 &:. 5.43-5.49 (in. I H). (1.JS (dll, l H,J 1=tll.l4H;i:.J~=l.Rl-lz). 

I 6.45 (s. I ff), 7.16 ldd. I H,J1=10.1Hz.J1"'l.8 HzJ 7.49 Cd. 2H Jr:: S.8Hz.). 7.56 ld, 2H.J•B.<1f-h:). Mr\SS (F.S+): (127.0(M+~f. -· 

\A.3 j 0.99 (d, 3H.J 7.l4HZ). 1.11 ·l.14 (m. 6H), 1..53 (s, 3H), 1.Ci2 (s, 2H), 1.7~1.91 (m.4;1). 2;21-2.29(n'I. 2H), 2.J4-2.JK (m. 4HI. _,.'.\5·J.'l.2 

1 (m. \H), "4.3 (d. I H.J=ICi.SHz}, 4.41 (br, IH), 4.48 (d l H,J=16.SHz). S.30·5-lS & ~.42·:i.47 (m, IH), C1.J& llld, I H.Ji""I IJ.l Sllz. 

l J~l.751-lz), (1.43 (s. Hi~. 7.12 (d, IH.J=IO.ISH:t), 7.47 (d, 2H.J=8.SHz}. 7.9 (d, 2H,./=R.5H7.), i\1ASS tF.S+): 64J.l(M+-N11(._ ·-

lA.4 I 1.16 Cd. IH.J-3-30Hz.), 1.20(s, JH). 1.29 (t, 3H. J .. 7.IOHzJ, I .4S (s, JH), 1.54 (ni, 2HI. 1.711 tm- I Hl. JJU Cm. !llJ. J,1JC1-.?.~! Im. ,:ill). 

! 2.l4 (m, I H). 2.59 (m. JH),2.95 (m. IH), 4.16 (q,2H,J.a7.00liZ}, 4.52 (br, IH), 5.08 (d. I H,J=16.32l·lzJ. S.Cl3 ld, II l,J•IC1.J2U~). h.02 

I (S, I H}. (>.27 (tld, I H,J1=10.S<JH~ Jrl.67Hz). 7.17 (dd, 2H,J1=1i=8.S.SHzJ. 7.28 (d. I H •• /=\O.llJH7.l. 7.1J4 (tl(I, 2H,J, .. l'l.7C1 •• f:=;" •• 'l 1. 

! 1\'IASS CEil: 554 
IA.S I 0.% (s,JH), J.13 <• 3H.J=7.5SH'), 1.24 (s. JH). l.30 ("' J H), I.SS (s,JH), 1.82 (m, 2HJ. 2.n; (m. 2~). 2.20(h<.Tl·J), 2.2;:i.io Jm. <•J.IJ. 

3.35 (n1.I H). 4.4 l (d, I H.J= 8.52Hzl, 5.00 (d, I h,J:= 16.:>3), 5.33 k 5.46 (m.I H). S.69 (d, ~ H. J=. I <1.:>JH:-.), {1,31! (I H. dd. J,=10.151-f;i:. 

J,=l.64!-lz~. 6.44 ~s. I H}. 7 .18 (dd, 21i1 J1=Jt"8.50Hz!1 7 .95 ,dd, 2H, J14 70Hz • .J.=5.30Hzl. MASS (f-5+): (1 I I. l(M+Naf. • •• _ 

IA.6 I 0.99 (d. 3H.J=7.15Hz.). 1.13 (m,6HJ, l.25 (s,IHJ, 1.33 (m. IH). I.SJ (s, 3H), 1.86 {m, 3H}. 2.2(1(m", 21-1). 2.)'J (m.4H). J.31I rm. 111).4.32 

(II. lH, J=l6.48Hz).<4.41 (d, I H,J .. B.92Hz),4-48 (d, IH,J=l6.49Hz), 5.32 &. S.44 (m. I H). Cl.JS (dd. I H.J1=l-O.lSHz.Jl=L<11)H:-:).<1.44 

J (S. IH), 7.12 (dd, IH,JJ=IO.l 9Hz.Jr=0.95Hz.). 7.17 (dd, 2H.Ji=J,sS.50Hz), 8.05 (dd. 2H •. /1=10.26Hz...lt=S.JSHr.1. MA.<;S CF.S+): 

i 627.ltM+Na)•, · . 

JA.7 ! t.18 (1hl, 2H. J 1=1 l.4dHz,J1=3.21 Hz), 1.21 {s, 3H). 1.29 (I, 3H,J=7.11Hz). 1.48 (s. 3H}. 1.52 (n'I. 11·1), l.C1C1°1.X4 {ul.1'i·fi. i .~l~-2-22 (111. 

I 6H), 2.32-2.3& (m, 1H),2.91-2.98 Cm. I HJ.4.1~ (q, 2H.J=7.14Hz),4.S2 (s, IH). S.00 {tlll. I ll,J, .. 17.~!illr. • .7:=1bJ.r11 ). ;\ . .It:. !dli. 111. 

.11=17.35Hz.Ji=J.61 Hz), 6.02 (s, IH). 6.22 (<Id, IH,J110.09Hz:,J1 .. J.73Hz). {1.92 (I, I H, JcC1.C17Hz). 7.00 {ll~.1 • .ltt(1.C17Hzl. 7.21J fill. 1\. 

I J=JCl.lSHz). 8.01 (<Id. lH.J,=8.25Hz.Jr6.7SHz}. J\iASS (ES+)! 595.l(M+Nar. 

10 
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Co11111. 'H-NMR(li rirm).. MASS (El/ E.'\+.111/:) 

No 
IAJ\ I.I 3 (:;,JM). 1.\(1 (I.Id, 2H,J1=1 l •• \7111 .. J~·J.2lb;), l.2R (1,JH,J-7.IJHz:), 1.47 ($,Jll}, l .. "io.1 S2 ltn. Ill). l.(14-1.C.K Im. 1111. 1.XO·l.X.l 

1111. 111), l .'>I ·2.20 (m, C1H), 2.33 (cld, I H. J1•13.36Hz:,J1•2.80Hz), l.SJ-2.tll ("1. lll}. 2.~K-2.'JS Im. 111). 4.14 (q, 211,J .. 7. I 21 li'.I. -1.:'i I Cs. 

111),S.CXJ (d, I ll,Jw.tc1.7SHz), 5.41 (d, IH,.l=J6.75Hz). 6.02 (s, I H). 6.26 (dd, I H,J1•10.lll,Jf='l.7Rllz~ 1.21tll.111.J=ICJ.O'Jlh:J. 7.)<1 

(dd, lll.J1=3.3NHz.J11.CJlHz), 7.47 (d, IH,J .. l.81JHz), 7.62 (d, IH.J-"'8.37Hz). MASS (ES+l:·C127.<ICM+N;i)'. 

'"'·'' 0.96 (d, JU, J=7.l.CHz). 1.14 (t. JH.J-7.S7Hz}. 1.26 (s, lH), 1.29-J.34 (m,JH), 1.S6(s,JH), J.71~1.RR (m, 41·1), 2.112·2.0$ (nl, I HJ, 2,25-

2.SOl1n, 6H), ).JJ.J.38 (m. IH), 4.42 (tJ,.Ui,J=8.87Hz},4.9i (dd. \H, Ji""17.S9Hr..,,/J•3.07HT.), 5 .. lS& 5.~r1 (m, 1 M),S.SC1 (thl. 111. 

J1=17.SCJHz.Jr3.07HZ), ().JS {(dd, IH. Ja=I0.14Hz.Jrl.70Hz), 6..44 (s, 11-1).6.90-7.04 (m, IU). 1:15 (d, 11·1.J=l(l.llHz). KUO(<ld. Ill 

;",=t!'i.04l·b~~Ji=8.431iz1. MASS tES+\: 629.fltM+Nil\.', 
• 

l/\.10 O.'J4 hl. JH.J-f1.91Hz). 1.12 {l,3H,J-""7.S1Hz}, 1.18 (s, 3H), 1.24-1.32 (m,2H), 1.SS (s.JH), 1.71-1.'Hi (01. 4H), 2.27·2.48 {m, SH). .l .. \2 

($, lH), 4.40 (d, I H,J•7.18Hz),4,I)() (d. IH,J=l6.8SHz):S.3l{m, 0.SH). !5.46 (d, 1.SH,Plf,,K7Hz). (1J$(d. IH •. .l=I0.07ilz).6.44 (s.I H), 

7.15 hl. IH,Jsl),95Hz), 7..37 (d, IH,Jw8.JOHz), 7.49 (s, IH) 7.6-4 (d, IH,J=!.33}. MASS (ES+]: 661.Cl{M-tNilr. 

lt\.I I 0.9R(d, 3H,J•7. l.lHz). J. IO·l.13 (ni, CiH). \.26-1.JS (m, 2H), 1.54 (~. 3H), 1.72-2.01 (m.4H), 2.23-2.46 (m, SHl. 3 .. l7 Cm. 11().4.112 (l\tl. 

I H •. l1•17.43Hz.J,=2.61JHz),4.43 (dd. 2H,11=17.44Hz,JJ2.7<iHz),S.33 &.S.4!i (m, tH), 6.37 (tld. I H,J1-I0.131-1z • .lz-l.7ll·lz). l•.4)(i;. 

tH), C1.81J-7.01 (m, 2H}. 7.16 tdd, IH.J1=l0.14Hz.J,=J.05Hzl 7.94 fdd. \H,J1-IS.09hz,,/t""8.S0Hz),M~S (ES+): Cl4S.Cl(M+N:i)', 

1/\.12 I.IS Cd. IH,J=l.26Hz), 1.17 (s.4H), l.29(t.3H,J=7.IJHz), 1.48 (s, 3H), I .51·1.S4 {m, !HJ. J.(1f1-l ,7J (m, 2H). 1.tll·l.K4fm. IH), l,1)5. 

2.22 {m. SH) •. 2.34 (dd. I H,J1=13.4 l Hz, J2=2.71Hz},2.SC>-l.CJl {m, IH),· 2.90-2.97 (m, I H), 4.1 $ (tJ, 2H, Jc7. 15H~>. 4.52 (lO. 1111 • .:'i.UC1 Cd. 

I H •• l2 1C1.43Hz). S.56 (d, I H. J'"l6.<43H:r.), 6.02 {s, IH). 6.27 (dd. J H, J1=10.08Hz, J.:=I. 70Hz), 7 .29 (tl. \Ii. J&\0,0RH7.J, 7.!ill It!, 111. 

Ja8.34Hz), 7.73 fdd, IH.J1-..8.3SH%.Ji ... J.9ZHz:\. 7.99(d,.IH.J=<l.83Hz). MASS (ES+): 627.0(M+N;i.f. . 

IA.1~1 0.97 (d, JH. J•7.16Hr:). 1.os (s.JH), 1.12 (I, 3H,J=1.58Ht), 1.28·1.JS {m,2H). 1.53 (s, 3H). 1.72-1.94 (m.JH), 2.24·2.42 (m,C1M), 3.3~ 

{m, I H), 4.21 (d, 1 H, J=l6.84Hz), 4.34 (d. I H,.J:f.1.B4Hz). S.32 & 5.44 {m, I Hl; 6.38 (dd, I H,J1=10.14hl'.,J3• I .78Hz). Ci.43 (s, I 1-1). 7.11 

ti.Id. I H,J,cJQ.12Hz.J2=1.22Hz\, 7.35 ldd. fH.J1 .. B.34Hz,'Jrl.92Hz\, 7.46(d, lH,Jo:&.JlHz). MASS (RS+): 677.0{M+N:i)'. 

IA.I:'· ~:, ~~~ td~;~:~!.23~~~)~
54.!~~~~~~.<J!i~:~;~~~~~~k ~

3s3.1:(r!,.H{H~:s~;~· ~~~·~:3!;
10;174~,5ci.~3 ~~

0i~~ci~~~ (~1:f 1~:37 Im. 

J::sl0.14hz), 7.58 (d, "I H.J=8.35Hz:l, 7.13 (dd I H, J1 .. S.23Hz.Jl""l.ci6Hz). 8.08 (d, JH.J-1.71 Hz). MASS (ES+J:Ci77.0(M+N:if. 

IA.IS 0.% (d. 3H.J=7.l0Hz), J.13 (t. JH,J=7.56Hz). 122 (s, 3H), 1.26•1.33 Cm. ZH], I.SS (s.JH), J.7\-l .90(m. 3H).2.{)(l(d, IH.Ja:l4.KRl-lzJ, 

·. 2.27·2.50(ln, SH). 3.34 (m, JH). 4.41 (d. tH,J .. 8.73Hz), ,,96{d, JH,J=l6.66Hz), S.}3 & S.45 (m, IH}. 5.64 (d, IH.J=JC1.:\1JHi1.l. r1 •• lK (d, 

IH,J=>I0.14Hzl,Ci.44 rs, IH'. 7.14 (d, I H.J=l0.14H:r.l, 7.59{d, IH.J=&.35Hz}.8.0I (5, IHJ. 

IA.Hi 1.15 (ni. 2H), 1.19 (s, JH), 1.29 (l, JH,J=7.13Hz). 1.61 (s.JH), 1.66-1.&4(m. 2H). 1.95-2.22 (rii, 6H), 2 .. 12-2.36 rm. Iii}. ~.SS-2.ciJ Cm. 

2H). 2.92·2.'JR (m. IH), 4.JS (q, 2H,J:::7.04H:ot),4.SI (br, IH). 5.00 (d, IH.fol6.00Hz). S.S8 (tl. 1 H.:1=16.00l·lzJ, Ci.Ill (:i. 1111. r..27 htd. 

IH,J1=10.0QHz.J~=J.74Hz), 7.1& (t, I H,J•J.94llz), 7.29(s, IH), 7.72(d, I H,J--4.92Hzj.1.75 Cll. 1 H.J-3.B2H~t. ~1ASS (F.S+1: 

565.l(M+N:ir. 
IA.t7 t.IC1(s. 3H), t.19(m, 2H), 1.28(1, JH.J=7.13Hz}, IA5 (m, 2H), 1.47 (s, 3H), 1.67-2.38 (m. 6H). 2.51°2.6? (m. IH), 2.HK-3.0IJ (Ill. 110. • 

4.14 (q, 2H,J1=14.24Hz.JJ"'7. I 1Hz),4.SI (Ix, IH),4.94(d, IH,J.cl5.t15Hz), 5.49 (d, I H,J=IS.98Hzl. 6.02 (S. I H). Ci.27 ltld. 1 M. · 

J 1=10.07Hz,J1=1.72Hz), 7.00(d, I H,J-=4.08Hz), 7.27 (d, IH,M.96Hz), 7.54 (d, IH,J=4.Q9Hz). MASS {ES+}: 599.0{M-tNai'. 

IA.18 0.95 (d, 3H,J=:7.14Hz),.l.13 (t,3H,J=7.56Hz), 1.20 (s,3H), l.26·1.36(m, I H), 1.54 (s, 3H): 1.77•2.04 (m,41-1}. 2.25·2.4;\ (nl, M·l), .\.JO· 

3.37 (m. IH),4,40 (d, I H,J .. 9.64Ht),4.85 (d. IH,J=t6:19H:r.)1S,28AS.Sl (m. IH),S.S<i (d. 1H.J-=ICJ.I7Hz). 6.3;'i·6.44 (m, 2H~ 7.110 (d. 

IH.J-S.09Hz:), 7.14 {d, lH,J~ 10.02 Hz'\, 7.54 (d, IH,J-'"4.0$.Hz). MASS (E5+1: 633.0rM+No.l'. 

1/\.11) 1.17 (m. 2H). 1.\8 {s, 311), 1.28 (t, JH.J=7.l 1Hz:), 1 A7(s. SH). 1.70-2.38 (m. SH). 2.41 (s,JH), 2Sl-2.66 (m, I H), 2.88;.J'Jll (m. 11·1). 

<4.l5 (q, 2H,J1=J4.2 J Hz.Jr7.-09Hz), 4.41J (br, lH), 4.89 (d, IH, J= 1620Hz), S.49 (d, I H.J--\6.2l Hz}. 6.02 (s: I H), Ci.21 c<l. IM. 

J=3.SIHz:J, <i.27 (dd, lH.J1:olO.l IHz.Jr J.12Hz), 7.19 (d, IH J=3.4<iHzl, 7.28 Cd. IH,J•9.261·fa). ~iASS (El): 540 

lh.20 O.IJ9 (d, JH,J=7.35Hz), l.IO·l.16(m.6H), 1.21·1.38 (m, IH}, \.SJ (s,3H), l.Ci9-2.02 (m. 4H), 2.16·2.49 (m.6H). J.34·3.4!• {m, I li),4.17 

(d, I H,J:::I b.OJHz). 4.35 (d, I H. J=;l 6.01Hz).4.43 (br, I H), 5.28 & S.SI (m, I H), 6.37 (d. I H,J .. 10,.lJ Hz). 6.119 Id, I H.J"'4.IJ.1HzJ. 7.1 c1 

(d. I H:J=IO.OJhz\, 7.6!'i rtf;l H 1=4:04Hz:tMASS CES+l:649.0 fM+Na) ... 

IA.21 0.95 (d, 3H,J-7.13Hz), l.IJ (t, JH,.f=t1.S6Hz), l.22(s,JH), 1.54 (s,3H), 1.70·J.88(m, 2H). 2.03·2.0S !Ill. IH}. 2.25-2.51 (Ill, 81'1). 2.40 

(s.3H}. 3.30·3.38 (m, !H),4.39 (d. IH. J=8.28Hz), 4.80(d,. IH. J,,. 16.31Hz), 5.28 &.S.50 (m, IH}. S.!'i2 (d, I H.J•l6 .. l)l·lr.), h.21 (d, IH, 

J ... 2.99Hz). 6.37 (di.I, IH,J1•10.12 Hz.J;rl.77Hz), 6.4l is. IHI, 7.JS•7.20{m, 2H). MASS<EO: 574 . 

IA.22 O.CJS (d, 3H, J•7.IJHz). t.09·l.16(m, 6H). 1.22-1.37 (m, 1H),1.SJ (s,JH}, 1.69·2.56 (m. IOH}, 2.41 (s, 3H),,:,_.36-l.4.l (m. IMJ.-4.12 Cd. 

I H,J•t6.31H.z:),4.33 (d, IH1.Jsl6.33Hz), 4.43 (br, IH),5.28& 5.S2 (m. IH).6..21 (d, IH,J=3.12Hz). 6.34-6.43 (n"I. 2H). 7.IM (dtl. IH. 

J 1-I0.04Hz, J:=J.03Hzl, 7.27 (d. IH,J=3.60Hz). MASS CES+\: 6J3.1"''+N11l•. 

IA.23 1.17 {s, JH), 1.20 (s, lH), 1.21 (s, 9H). 1.28 (t, 3H,J--7.12Hz), l..43(s, IH}, IA7 (s,3H), 1.63~2.97 (m. 12H), 4.14 (q. 2H • .11slfl.lC1l·lz. 

~J;,7j~~~~H~)~9~~H(i:;~~l(g •. 1 H.'.Pl:6.{)8Hz),523 (d, 1H,J.oo16.69Hz}, 6.01 (s, I H~6.27 (I.Id, IH.J1sl0;10Hz,JJ""\,84Mz). 7.2?"h1. 

IA.24 1.13 (s. 3H}. 1.\8!1.25 (m, 3H), 1.28 (t. Jtf,J•7.12Hz), 1.47 (s, 3H). 1.SS-2.lCi (m,.8H). 2.18 (s.)H}. 2.J6-2.9b(m:JHJ,4.14 (q. 2H. 

./=7.IJH:z), 4.50 (d, t H, .J-16.83H:t), 4.51 (m. JH). 4,92 (d, IH.,J ... 16.84 Hz), 6.02 (s, I HJ,6.26 (dd. IH,J,:::.lO.OCJHz.Ji=IJl2Hzl. 7.28 (ti. 

IH.J=IO.IOHz). MASSIEl):474 

IA.25 0.94 (d, 3H,J""7.t7Hz), 1.12 (t,JH,J=;7,56Hz), 1.21(s,12H}, 1.26-l.29(m, IH), l.S4 (s,3H), 1.77-2.41 (m, JOH), ).28·3..l!i (111. IHJ.4 . .\lt 

, (br. IH). 4.54 (d, 1H,J=l6.98Hz),5.28 &S:S2 {m, IH),5.30(d, IH,J=l6.91Hz),6.38 (dd. IH,J1-I0.10Hz,J:"'1.7ll·lz.), C1.JJ (~. 1111. 7.17 

(dd, IH,J1=l0.0S Hz,J1•1.10Hzl. MASS CES+'\: 573.2 (M+Nal"'". ' . 

IA.26 O.CJ8 (d •. JH,J=7.12Hz), 1.12 (s, 3H), 1.12 (t, 3H.J""7.S4Hz), 1.24 (s, 9H). 1.23-1.34 (m. IH). 1.54 (s. JM), 1.75·2.50 (m. lllliJ, J,J<t-.l.42 

(m, I H), 3.89 (d, I H,Jsl7 .40Hz), 4.14 (d, I H. J"'l 7,JSHz}, 4.JS-4.42 (br, I H), S.28 & 5.S2 (ni. 1 H), <i37 {di.I. I H. J1=111.2CHlz. 

Jrl .64HzJ, 6.43 Cs. IH). 7.17 (d. IH • .r-9.96 Hz1MASSiES+):5&9.i" (M+N:i)•. 

IA.27 0.99 (d. JH,J-7.t3Hz), J.10 (s, 3H), 1.12 (t, JH,J-7,SSHz), 1.20-1.39 (m. 2H), 1.53 (s. Jli). l.U9-l.1J7 (n"I. 4H). 2.22·2A2 (111. SH), J .. \.l· 

3.40 (m, I H), 3.72 (d, IH,J=l6.52Ht), 3.83 (d, lH.J=l6.5tHz),4.40(br, I H), S.l8&.5.50 (m. I H), C1..38 (dtl. I H.J1=10.CJ81ik 

Ji"'l .28Hz), 0.43 (s, IH}, 7.13 (dd, I H.J1 .. I0.08 H1'Jt=l.37Hz). MASS (ES+): 547.l(M+Na)'. 
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Con111. 1H•NMR (I rrm). MASS (El I ES+. nu!:) 
No 

IA.28 0:94 (d.JH,J=7.12Hz). 1.12 (I. lH,.f-7.SBHz}, 1.17 (s.JH), 1.24-1.35 (m, HO. I.SS (s, JH). J,70-1.95 (m, 3H). 2.18 (s,JH).2.24-2.42 

(mo71·1), 3.JO(m, 1H), 4.39(br, I H),4.43 (d, IH,J .. 17.04Hz),4.96 (d, IH,Jo;l7.04Hz), S.28 & 5.S1 (m, IHJ, 6.37 (dtl, JH,J1 .. IO.IOHz. 

J1=1.79Hd, 6.42 ts, IHl. 7.17 fdd, 1H,J,•I0.07Hz,J.-J.11Hzl. MASS CES+):SJJ,JCM+N:ar. 
IA.21) • l.IS(d, J"'l.312H~ 3H}, l,ZJ(s,JH}, l.Z9(t,J=7.0I, 3H),·l.48(s,JH}, 1.71-2.JS(m .61·1}. 2.S8(m. IH). 2.97(m. 1 H). J.K9(s,Jll), 4.H~q. 

Jz7.07Hz, 2H), 4.S I (d, 1 H}, S.OS(~J=l 6.2Hz. I H), S.60(d, J- 16.ZHz, tH), 6.0Z(s, I H). 6.Z7(dd, J1•IO.l I Hz,JJ"'l.8.3Hl'.. I H), c,,c,6{d, 

Jz-8.9Hz. 2HJ.'7.28Cd J:o10-1Hz. I H). 7.88(d,J-8.9Hz. ZHl. • · 
IA.JO 0.96(d,J•7.1Hz3H), l.J3(1..f:7.SHz3H), l.2S(s, 3H).-J.SS(s1 JH), 1.7().J.BB(m, 2H), 2.08(d,J•IS.'JHz. I H), z.26-2.46{m, 7H), 2.SCl(m. 

IH), J.J4(ni, I H), 3.38(5, 3H),4.40(d. J-Bo63Hz, IH),4.97(d1J-16.4Hz, JH), S.42(m, 'JH}."~.70(d,J•l6142, HZ., 1H),6.37(dd.J1 .. J0.1Hz. 

Jz=l.76Hz. IH), 6.43(s, I H}. 6.9S(d,J•I0.9Hz.2H), 7.l 75(dd,J1•IO.IHz,Jrl.OJHz. IH). 7.38(dJs8.81JHz. IH). MASS (ES+}: 

623.ICM+N;ir. .I 
IA.JI 0.98(d,Jw.6.2Hz. JH), 1.1 l(s. JH), 1.IJ(t,J•7.3Hz. JH), 1.22·1.37(m, 2H), 1.53(s,3H), i.69·2.27(n1, 3H).2,37(q.Jm7.521i;:. 2H). 2.JS-

2.JS(m. 4H), JAO(rii, I H),3.88(s,3H),4.JO(d,J=l6.SHz.1H},4.39(bd,IH). 4.S2(d.J=l6.SHz. IH).S.25-S.60(m, IH), 6.JK(dd, 

J1=10.JOHz.J,=I. 7Hz. I H). 6.42's,tlfl, 6.9Srd,J=8.BHz. 2ff}, 7.J(l(d,J=IOH:z, I H), 7.98(d.J=8.&9Hz. 2H~. MASS (£S+l: 639.1 (M+Na)'. 

IA.32 l.16{s,6H), l.26(1.J=7.07Kz. 3H), l.47(s.JH), l.S4-2.36(m, 24H}:, 2 . .57(m. IH).2.90(1./;11.JIHz. I H).4.IJ(q,J=7.14Hz,2H), 4.41J{d, 

J-l.J9Hz, IH), 4.60(d,J""l6.61 Hz, IH), S.Zl(d,.1=16.70Hz, lH), 6.0l(s. IH), 6.26(dd,J1-l,64Hz,J1•10.S2Hz. I H), 7.27(d,J•3.22Hz. 

1111 MASS <£5+): 617.2(M+Nol'. . . 

IA.33 O. 935(d, Je=7. I 1 Hz. JH). 1.1 l(l, J-7,6riHz, 3H), l.20-l.34(m, JH). l.S4(s, 3H). I .66-l ,04(m. 14H)~2.D5(d. J-4.87Hz. 6H). 2.18-2.SI (m, 

6H). J.JO(m, IH).4.38(d,J=8.13Hz, IH), 4.Sl(d,J=l6.QJHz, IH), S.2S(d,J•J1.23Hz. lHl.5.40,.$.ClO(m, IH),(1,37(dd,J1=1.73Hz. 

Jrl0.09Hz. IHl, 6.42rs I Hl, 7.ISfd,J~.01 IHz. IH\ MASS IES+l: 651.2lM+Nal+. 

IA.34 0.97(d • .J=1.14Hz, JH), l.J2(t,J;:"7,57Hz,6H);l.22-l.36(m.2H), I .S2(s,JH), 1.71 (s,6H). 1.8Z•l.9 ltm. 9H), 2.00(s. )f{). 2.2 l-2.2Cl{m, 4H). 

2.JS(qJ=7.ISHz, 2H), J.)(J(m, IH). 3.84{d,J-17.48Hz, IH),4.l l(d,.1=17.49Hz, IH),4.40(d,./=7.69Hz. IH), S.40-S.60(n1 I HJ. C1.J5(d, 

J=1.8JHz. I H). 6.4Hd,J=6.!JSHz. 1H}, 7.16lddJ1cl.21Hz.Jr10.06Hz. IHl. MAsS <Es+\: 667.llM+N;il*. · . • 

IA.JS 0.99(d,J=7.06Hz. 3H), 1.12(t..!-=7 .«Hz, 6H), 1.22-1.J&(m, lH). 1.5l(s, JH), t .69-2.02(m. JH), 2.16·2.l~(m, 6H), J:JB(m. I H~ 4.JO(ll. 

J=IMOHz, IH), 4.39(s,IH), 4.48(d, J=IO.SIH"- IH),S.20·5.SO(m, IH), 6.l4S(d,J-l.69Hz. lH). 6.41(d:J•4.5)H<. IH), 7.16(d, .. J=I0.03Hz, lHl, 7.311d, J-8.31 Hz. 2Hl, 8.'vJ'd. J•8.&7Hz. 2H). MASS rES+}i 693.llM+Nat. • 

IA.JC1 0 .96(d, J .. 7.02Hz. 3H), l.'l 2(l, J-7.SOHz, 3H); 1.24.-l .J6(m, .CH), l.SS(s,3H), .I .64·2.07(m.3H). 2.26·2.SS(m, 6H), J.3 l':.:t38fm,IH). 

<C.-' l(d. J=8.22Hz, I H}. S.OJ(d, .rl6.S8Hz, l H). SAO(m,l'H), S.CiS(drf=16.S9Hz I H). 6.JS(d, J=f.62Hz. 1 H), 6.4-2(d, J=S .• 12Hz, I HJ. 

7.l7(d,J=9.99Hz. 1 Hl, 7.32(d,J=8.23Hz, 2H), 7.97(d.J=8.76Hz, 2H). MASS tES-t\: 677.0(M+Nn)". 

· JA.37 0.88-l.32(m, IOH), I A8(s, 3H). l.SJ-2.37(m.-7H),2.:51-3;0l(rn, 2H},'1.JS{q,J-7.IJHz, 2H).4.52{d.J=-2.46Hz. JH) . .S.0Md.J=16.41Hi. 

1 H), 5.64(d, J= 16 . .4 I Hz, l H), 6.02(s, IH), 6.:ZB{dd,J1"'1.78Hz.·J~l0.Q7Hz. 1 H), 7.26(s. t HJ.·7,33(d,J=8.60Hz. 2H). 7.97(<lJ=8.84Hz. 

2H). f.1ASS (ES+): 643.J"{M+Nal·. 

TA.38 l.00(dJs7.1SHz.3H), 1.0.5-1.SO(m, SH). 1.S3(s,Jti),· 1169-2.42(m, 9H),3.J8(m, IH),4.Jl(d,J--16.14Hz. tH). 4.40{s.lH). 

4.SO(dJ•l6.10Hz, IH).5,30(m,l H), 6,J8(dd, J 1=1.67Hz.Jt"'10.12Hz, IH), 6.43(s,IH), 7.12(d,.JmlO.OSHz, IH), 7.76(d,.J .. 8.2111z: 2H). 

8.12(d,J•8.08H.t, 2Hl. MASS (ES+}; 677.ICM+Nit. 

l~.39 l.06(d,J-..7.12Hz.JH); l.17(s,JH). 1.36•1.41(m, IH), l.5S(s,3H), 1.72-2.0l(m. 4H), 2.28-2.49(m,4H), J.43-3.48(m, IH}. 4.38{d; 

J-16.56Hz. I H), '4.47(d, J-l0.79Hz, IH), 4.S2(d. J= l6.6SH21 I H), S.32-S.49(m, I H), 6A I ld,d J,..-10. lJHz, JFI .79Hz. I H). <>A6(s, I H
0

J, 
6.9J{d,J=4./8Hz. I H), 7.14(d,dJ1•10.19Hz,J,i=l.16Hz, IH), 7.-52(d,J=4.00Hz. IH), 7.77(d,J=8.24Hz. iH), 8.12(d,J=1i.13Hz. 2H}. 

MASS (ES+}: 743.5 
IA.40 l.OS(d,J=7.JSHz. JH), 1.1\(s,JH),1.J4-l.41l(m, lH). J.S4(s,JH). 1.77·2.0l(m, 4H}, 2.2S(s, 6H),2.28Cs.. JH). 2.2&·2.SO(m, <IH), J.4:t-

3.50(m, I H),4.09{d, J=l7 .76Hz. JH), 4.29(d,.1=17.83Hz, IH), 4.4l(d,J..B.40Hz. I H),S.32-S.4B(m, I H), 6.40{dd,J1=10.lSHz.J!•l .79Hz. 

1Hl.6A6(s,1H). 6.8S(s, 2H), 6.93ld.J--4.09Hz, lHl, 7.141dd J1=10.1 lHz.J,=1.0rJHz. IHI. 7.S21d,J•4.07Hz. IH). f.-IASS (ES+): 717.S 

IA.41 1.06(d,J=7.l6Hz, 3H}, 1 . .J9(s, JH), l.29-l.3.5(m, IH}:, 1.67(sJJi), 1.77-J.92{m, 4H),l.2S(s.6H), 2.28(s, JH), 2A2-2.~7(m,SH), 3.45-,, 
:J:'t.tlm, I H),4.07{d, J=l 7.S4HZ, I H),, 4.3I(d. .I-I 7.68Hz. I H),4.S9{s, IH}, 6.11 (s, I H), 6.36(0d, J,=10.0QHz, J:z= l.74Hz, I H), 6.49{dd, .. 
~1"'3.4SHz,JJ•l.Ci7Hz. IH}.ti.BS(s,2H), 7.17(d,J..-J,45Hz. IH), 7.20(d,.J-10.13ffz, IH>. 7.58(d,J~.&Hz, IH). MASS (ES+): C187.5 

CM+Nar. 
IA.42 0.96(d,J-7.JOHz. JH). 1, l3(t, J"'7.35Hz,2H), l.22-l.34(m, 4,H), l.SS(s.JH), l.64-2.04(m. 7H), 2.17-2.Sl(m.4H),J.IO(s, JH), J.34(m, 

I H), 4.41(d,J=8.44Hz, IH); S.Ol(d,J=il6.G3Hz. IH), 5.44(n'f, 1H),S.70(d,Jool6.73Hz. IHI. 6.J8(d,J=IO.t4Hz, IH), 6.441s. I H). 7.14fd, 

J=l0.14Hz. IH), 8.0IJ(s.4Hl. MASS IES+l: 671.0 (M+Na)•. · . · • 

IA.43 0.99(d,.f.:-7.11Hz. 3H), 1,IZ(t,J'-7.54Hz,3H), 1.24-l.S2(m,4H). l.72-J.90(m, SH), 2.23·.?.4J(m,6H}, 3.IO(s, JH), 3.35{rn. I H),4.JCifd. 

J=llJ.36Hz. fH), 4.40(d, l·H),4.43(d,J•t6.19Hz, IH), 5.40(m, IH),_6.37(0;J':"IO.J4Hz. lH). 6.4J(s, IH), 7.11 (d,J=-I0.09H; IH).8.04(d: 

J=8.32Hz. 2H1, 8.17fd,.J=8.33Hz. 2Hl "MASS n""ci+\: 687.0nA+NoaY. . · 

IA.44 · 0.96(d,J=7.14J-lz, JH), l,13(t.J•7.56Ht, JH),·1.24-1.33(/fl, JH), 1.70-2.0S(m, SH), 2.lj·2.42(m. 6H), 3.J6(m, lH), 4.4l(d.J=R,9RH2, 

· .( H). 5.02(d,J•t6.63Hz I H), S.40(m, I H).S.7S(d,J•l6.64Hi; i H), 6.38(dd,Ja=1.S2Hz.Ji=IO. I JHz, I H). 6.44(1. I H). 7.l 2{d. J .. J O,OIJH7., 

IH). 7.SO(t,.?7.73Hz, 2H), 7.63(1,J=7,38Hz, IH), 7.9Jld,J-7.47Hz. 2Ht MASS (ES+): 593.1 (M+N:af. 

IAAS 1.00(d,J=7.12Hz, JH), 1,13(t, Js7.67Hz,6H), 1.14-1.3S(m, 3H). 1.67-2.00{m. 6H), 2.23-2.44(n'l, SH), J.40(ni. IH}, 4.35Cd.J-ICl.721iz. 

IH), 4il0(d,J ... 9.27 Hz; 1 H),4.S3(d,J-16.82Hz, IH),S.40(m,IH), 6.3&(dd,J1=1.22Hz.Jt"I0.10Hz. IH).6,43(s, IHJ. 7.l 2(d,.J=IO.OSHt. 

I Hl. 7.49(t,J=7.71 Hz 2H), 7.6l(t..1=7.43Hz, lH\, 8.0lfd,J=Hz. 210. MASS (ES+1: 609.I CM-tNal".. • 

IA.4(, 0.96(d,J::i7.l 1Hz, JH), l.13(t,Ja7.SSH:z, 3H). l.24(s, 3H), J.27•2.09(m, SH}. 2.24-2.40(m.6H). 2.43(s,3H). J.36(m. IH~ 4.4l(d, 

.!=8.93Hz. IH), S.OO(d,J=l6.SSHz I H), 5.40(m, IH),:5.73(d,J=l6.S6Hz, IH),6.37(dd.:J1=10.ISHz.Jrl.J7Hz. IH),.6.44(s. IH}, 

7.ISld,J•IO.ISHz, 1H\ 7.29ld,J•8.0IH%, 2Hl.. 7.ilntd,J-&.OBH~ 2Hl. MASS <ES+): 607.1 CM4-N;i)~. 

IA.47 0.99{d.Js7.ISHz, 3H), t,12(t.J'-7.49Hz,6H), 1.29-2.00{m, SH), 2.20-2."Z(m, 6H), 2.4~(s, 3H), J.40(m, I H), 4.34{d,J=l6.bJM7., I HJ, 

4.4D(d,J•8.60Hz IH), 4.S2(d,J==l6.61 Hz, IH), 5.40(m,IH). 6.l7(dd,J1=10.\7H2,J1"'Hz. 1H),6.43(s, lH), 7.13(d,J=I0.1SHz I H). 

7.28fd,J•8.0SHz. 2H), 7.90(d,J..<8.11Hz, lH). MASS (ES+): 623.1 (M+N:1Y. -
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{"plllJI. 111-NMH (0 ppm), MASS {F.I/ F.S+. '"'-) 
N11 _ 

IA.411 ().iJJ(tl.J=7:14Hl' .. J.1 ll. 1.11(1.J 7.SC!f·I?., JH). l.1$(S..lH). J.2S-1.84(m, RH), 2.21·2.jfl(m. C1H). J.J2(nt. I llJ.4 •• 14(d.J=X.•J,lll:t .. 1111. 

<l.KICtl.1=17.'lUl·IY .. 111). ·°'·40~n. I It). S.41(d,.t-= 17.6lU I~ IH). CJ.38(d.d J1•I0.1711z. J,al.41JH~ 111). ci.4J(s. 11 l), 7.1 ICil • .1•11111711,, 

11n. 7 .. l(1(d,J•2,IJ511r .. .llJl. l\fASSIF.S+l; (1(11.0 'M+N:ir. 
l:\.41J 0.1JK(d,.f•J.!Jlll' .. JM). J.07($JH}. l.12(l,J-7SS4Ht, 3H), l.2S·2.0l{m,SH). 2.23·2.'4Jlnt, 61-1).JAoim. lH). 4.2!ittl.J•\7S011l' .. l lh. 

4.42(d,.f=ll.4.Sll? .. 11:11
1
• 4.4!i(d,.1=17.S7Hz I H), S.40(m, IH),6.J9(d,./:::JO,lSHz. I H}, C1.43(s, JH), 7.IJ(,1. J""lll.11Ml.1111. 7.JC1· 

7.J6(m, 3H). MASS F-°'+): t177.0 (M+Ni!l". 
IA-SIJ O.IJJ(d,J=7.1411:e. 31-1). l.llK(s.JH). l.12(t.J:::7,53Hz. JH), l.2<tol.S6(m, 8H).2.24-2.l8(m.<lli), 3.29(m. IH), 4 .• \9td.J=M.(1'lll.,. 1111. 

4.K5(d, J .. 19.97Hz. I H), .S.J6(d.Jo I 7,115H2: I H), S.'40(nt. IM). 6.38(d,d J 1• Hl.10Hz, J 1m1.50Hz. I Ji). <1.4J(s, 11·1). 7.151U. ,/=I U.11 Mz. • 

JIU. 7.)J(l,.1=7.'J[Jl-lz, 11·1), 7.47(d.dJ1=7.60l·l2:,J-=l.21 Hz. 111). 7.62(d,<IJ,=7J87iiz.Jrl.I I Hz: IH}. i\1ASS (F.S+): 6f>l.(I (M+N!lf. 

IA.SI 0.97(d,J-7.IJH;r .. 31-1), l.Ol(s,JH), l.12(l,J.:.7,55ffz. 311), l.29-1.9S(m, SH). Z.24·2.ol!O(nt. 6H), J.JS{m. IH), 4.11rc.1.J=J(1.KIJllZ. 1111. 

4.JZ(d. J=l6JIKf-lz. I H), 4.j~ {d. J"'S.l 1>Hz, I J-1), S.40(m, I~~· 6.38(dd,J1""I0.04Hz,Jrl .511Hot:, 1 H). C1.4J(:<i, 11-1). 7. IJ(d.,/cl D.J 41 Ir. 11 IJ, 

7.ll(d,J .. 7.KIJMz. IH), 7.53 dd.J, .. 7.62Hz.Jrl.15Hz. I H , 7.58{dd,Ja-8.01Hz.J.-l ,llJHz. 110. MASS tES-i': C1?7.01M-1-N11)'. 

lr\SZ o.•J-4(tf,J ... 7.H,l·h· .. JH), l.12(1,J•7.S5Hl' .. JH), 1.19(s,3H), t.2S·l.97(m, 8HJ. 2.17-2.41("1, l1H). 3.34{11'1, ll·I}. 4.JIJ(d,J=X.7Jl·li.. I H), 

4JO(d,J=l7.22Mz. I M),!'.J~{ni, Iii}. 5.42(tl,J=l7.SSHz IH}. 6.38(d,dJ1al0.131·1z.Jl=l:l711l'~ I H).<1.4J{11. Jin. 7.02(d.J=lt.:1illlz. :?Ill. 

7.15Cd. J=JD.17H7 .. IH), 7.47·7.Sl(m, JH). MASS'ES+'~629,I (M+Na)'. 
IA.5.l 0.97(d,J 7.IJH, .. 3H), 1.07(~.JH}, I. IO{l,J-7.S4Hz, 3H), l.16-l.95{m, SH). 2.l2-2.44(ni. lil·I), J .. lCl(tn, IH). 4.17(li. J•ICL90Hz. \Ill. 

4.2'lfd.J=IC1,l!Hllz. l ll),4.!~~(d.J-=8.72Hz. IH). S.40(nt.IH). 6.37(dd,J1'"'I0.1C1Hz.Jrl ,4C1H1 .. IH). (1.-IJ(:;, I l-1).C1.1'~1.J"'>i.J4!-b: Ziii. 

7. I J(d. J=1).9UHl' .. I H}, 7.44 d,J=7 .62Hz. I H). MASS tES+l: 645.0 tM+Nn'·· 

IA~~4 0.96(tJ,J•7.13ll7 .. JH}, l.IJ(t,J=7.S.51iz., .lH), 1.24(5, JH), l.2S·l.99(m, 8H), 2.17·2.4J(m, Cil-1}. 3.J5tm. IH). 4A2(d,J-X.41H1 .. JI IJ. 

4.9S(dd,J/=17.~JHz,J,_=2.7SHz IH}, S.40(m, IH).S.57(dd,J1•17.S5Hz.J,-2.80Hz. IHJ. Ci.38(d,dJ1<alll.IOHz.Jl=t.O<illz. l Hl. C1A~fs. 

IH), 7.JS(d, J•IO.ISHz. IH), 7.22(<l.dJi .. J0.05Hi.,J;rS.61Hz. IH), 7.4'J(d.dJ,•16.2SHz.J1•8.8SHz. IH}. 7.C>9(t,.f.-7.421·1l' .. 11-1). 

MAS.Ii (ES+); C1ZIJ.ICM+Nnl•. 
IA.SS 0.98(d,J .. 7.08H1., JH), l.IO-J.14{m,6H}, l.24-1.<J9(nt. SH), 2.2J·2.4J(m,6H}. 3.J6{m, IH), 4.2Q(dd,J1•17.J7Hz.J:•l.~5H:t. JH). 

4.4l(dd.J1=17.25Hz.,Jr:2.03Hz2H), S.40(~~ H). 6.J8{d.J=I0.14Hz, 1H), 6.43(5, "IH), 7.IJ(d,J=IO.i !Hz IH), 7.Zl{1h1,J1=12.35Hz •. 

Jr1.9Jltz. HI). 7.40(d.J=S.21Hz, IHl, 7.63 !,J=6.40Hz. J.H) .. MASS(ES+):645.I (M+Naf. . 

l<\.SC1 1.06(d,J=7.l 1Hz. 3H), l .. 17(s,3H), J.JS-1.41(m, IH), 1.S4(s,JH); 1.77-2.0J(m.4H). 2.ZS-2.49Cm. 4H). :t.4J-3.49(m, I HI. 4.J4(d, 1H. 

J=IC1.S8Hz). 4.47(<l.J.,,6.3ZHz. I H), 4.50(d,J=l 6.S7Hz. I H}, S,32·5.49(m, I H}.6.40{dd,J1=J0.19Hz,J==l.S4Hz. I ff). 6.4C1(s. I H).C1.•1)(cJ. 

J .. J.9JMz. I H), 7.14(dd,J1,.I0.12Hz.J1'"1.10Kz., IH}, 7.47(d,J~8.60Hz,2H), 7.S2(d,.1=4.<K1Hz. llt), 7.9.5(d.J•8.(10H~ 2H). MASS 

•. IES+l: 131.s rM+N.ir. • 

IA.57 0.93(d, J•7.I Hit. JH), l.07(s,JH). 1.1 l(t, J=7.54Hz. 3H). 1.25·1.82(.m, SH}, 2.25(i.9H). 2.22·2.37(m, Ctl-1). J,Jl(m, IH). 4.27(tl, 

J ... 8. 71 Mr., I H). 4.55(Ll.J•17.82Ht. I H}, S.33{d,J=l 7.85Hz, I H), 5.40{m, 1 Ht. C,,JS(d;d J1sl0.14H1",/~J.44Hz.. I H). l1.-4)fs. 111). C1.l'\i1i:. 

2H), 7. Jlid, J=9.94Hz. IH). MASS(ES-): 611.J 'M·H\ .. , 

lA.SK 0.98(d,J=7.07Hz. JH). l.OJ(s,JH). 1.12{1, J=7.S3Hz. JH), l.25·l.9S(m,8H).2.25(s. 9H), 2.22·2.4l(m. (1H). J.40{m. IM). 4.tlSfd, 

J=l 7.72\·lz. I H),4.28(d,J:ol7.74Hz. I H), 4,38(d,J=8.06Hz, IH), 5.41(m, IHJ. Ci.38{d,J=10.17Hz. I Hl. C1.43(s. I HJ.(1.K:'ics. 21 IJ. 7.12111. 

J•I0.131iz IHJ. MASStES-rl:6Sl.l (M+N;J)•. ' • . 

IA.59 0.44(s.)H), 0.95(d • .J=7.0ZHz.3H), 1.08(t,J=7.53Hz.3H).1.22·1.7S{m, 15H). Z.17-2.32(m.6HJ • .l,J51m. IH), 4.21l(d, J=C1Jll1-lz. ll-ll. 

!i.40{m, IH), (1.J5(dd,J1:J0.1 l'Hz.J1=1.43Hz 1 H).6.40(s, IH}, 1.05(d,J-9.98Hz IH), 7.JC1(1,J-=7.70Hz. 2H). 7.4Cl{t.J=7.2(Jl·fa. IHJ. 

7.9S(tl, J=1.43Hz. 2ff\. MASS 'ES+': 637.1 'M"'N:i.)". • . . 

L.\.'111 0.9C1(d,.fe.7.10Hz. JH), l.l 3(1.J•7.S6Hz.3H), l.23·2.06(rn, 11 H}, 2.17·2.49(m, 6H), 3.35(m. 1 HJ,.f.40(d,J=tl..$SH2. 11-11.4.iJJ(d. 

J~l6.21 Hz, I HJ, S.39(m, I H). 5.64(d, J• 16.21 Hz. 1 H), 6.38(d,d J1""10.l 8Ht.J1•1.JOH2, IH), 6.43(s. 1 H). 7.15(d. ,/- I0.22H1 .. 1111. 

7.18(1, J=4.56Hz. 1Hl,1.13ld, J•4.96Hz, I Hl, 7.1S(d, J=l.66Hz. IH}. MASS tES+l: 599.2 fM+N:ir. 

lA.61 0.9lJ(d,J=7.l 1Hz, JU). t. I l·l.14(m,6H}, J.l5~1.96(m, SH), 2.17-2.4l(m,6H). J.l9(m, IH), 4.27(d, J=l6.28Hz, l l·ll.4.41(<li 

J=IJ.26Hz. 1 H). 4.44(d. J=l6.48Hz, I HJ, 5.42(m, 1 H). 6.38(dd,J1= I0.16Hz.Jrl .46Hz. I H). CJ.43(s. 11-1). 7.1 J(d,J=1J.6C1Hz I H). 7 .1 ![!, 

J=4.ICJHz. 1 HJ. 7.71rd,J=4.90Hz.IH). 7.86{d,J.=J.51 Hz 1 tt\ MASS (ES+): 615.2 •M+N;a\•, 

IAJ1Z 0.96(d,J=7.l 1Hz. JH), t.13(1,J-7.S:IHz. JH), 1.23(5, JH), 1.25-2.03(m, SH}. 2.24·2.42(m, C1H}, 3.J4(m, I HJ. 4.40-4.42{m. 1 HJ,4.'>ilJ. 

J=IC1.:'i7Mz, IH), S.40{m. IH),.S.64(d,J .. 16.S6Hz. I H}, 6.37(d,dJ-10.l.SHz. IH), 6.4'4{s. I H). 7.14(d. :/""lO.l IH2. 1 H). 7.J:t-7.2C>tm. 

I Ii), 7:t1S·7.7t,im, 21·1\. MAS5.r£S..,\: 629.2 (M+N41·. 

IA.Ci~ ().9lJ(t.l,J=7.09Hz. JH), l.1l(t,J•7.80Hz.6H), J.ZS·l.<JJ(m. SH}, 2.17·2.44("1, 6H), 3.J6(ni. I H}. 4.l&-4.38(m. lHJ. 4.4(1{d,J=IC1,JOH1.. 

IH), S.38{m,1 HI, 6.JJ(d,J•I0.07Hz. I H), 6.39(s, IH). 7.20(d,J=10.0SHt IHI. 7.28·7.32(m, I H). 7,711.7.ll:S'tn1, I H). ~tASS(ES+):C..l:i.I 

(M+No)'. 
IA.(14 0.9:5(t.I. J-=7.IJHz. JH), 1.l 3(1,J•7 .S6Hz, JH), l .22(s. 3H), 1.25--2.0S(m, SHJ, 2.24·2.49(m. 6H). 3.J2<t.37{m. I Ii), 4.41l(d.J9>J1KHr.. 

I H). 4.8f,(<l. J=l 6.63Hz. I HJ, S.32·5.48(m, 1 H), S.SS(d. J= 16.6JHz. I HJ. 6.38(d.d J1=10.13Hl, Jr 1.2•n1z. I H). (l,4J1s. I HJ, 11.fltJ[d.d 

J1=J.l 9Hz.J2=1.29Hz I HJ. 7.14td, J=I0.16Hz. IH). 7.27ld,J=3.6SHz. IHJ. 7.63(s. IHl. i\•IASS {ES+): SSJ.2 {M+Nar. 

IAJ15 l.03(Ll.J=7.IOHz. lHJ. t.2S-1.95(m, 10 H). 2.0.7(~ • .f.=14.8SHz. IH)2.28-2.Sl(m.4H), J.4J-J,44(m, IHJ. 4.44(d,J .. 8.?C1Hz. I Hl. 5.fl2td. 

J=1'1.4Sl·lz, I HJ, S.32-S.49(m, IH), .S.73(d, J•l6.48Hz, IH), 5,97{s, IH), 6.38(d,J .. 10.l<lHz. I H).6.4.J{s. I H). 7.IJ-7.21(1n. JH), 

7.95Cll.d J1=8.l8Hz.J2~S.4SHz. zHi. MASS rES.l: 641.l'M·H\•, 

Lo\.C1Cl l.03(ll,./ ... 7.12Hz.. ~M), t.25·2.07Cn11 I I H), 2.28•2.Sl(m,AH}, J.-41-3.44(m, JH), '4.<14{d,J:8.40Hz. I H).4.•>3(d,dJ1ml7.51Hl'~J:-J . .:17H1.. 

IMI. S.JZ·.S.49(m, H-1),S.67(d,dJ1•17.49Hz,J2,,,,.J.40Hz. IH), 5.96(&, IH), 6.J8(d.dJ1=I0.\6H2,J~=J.JSHz. HI). b.44{s. lllJ.h.111· 

6.97Cm. IH), 7.01-7.0S(m. IH), 7.1.S(dJ=I0.12Hz IH).8'.0l(d,dJ1=14.98Hz.Jr8.291-lz. IH). i\IASS(ES+): (183.t (M"'N;i'l. 

IA.C17 O.tJ7(d.J=7.IOHz. 3H), 1.14(1,J=7.53Hz. JH), 1.24-2.0S(m,SH). 2.27-2.44(m. 61-1). J.32-3.JCi(nt. IH) . .:l,.:IO(d.J=IJ.071-lr.. !HJ. 5.IXl{tl. 

J•IC,.851-lz, I 1-1), 5.20-S.60(m. l l-l),5.12(d,J=l6.81Hz. IH), 6.JS(d,dJ1•IO.IJHz.J1•1.74Hz., 1 Hl. C1.4-IC::. I HJ, 7.l:'Cd • .l=\Cl.llhll1_ 11-l!. 

7.l 1·7 ,J'lfm, I H). 7.49·J.59(tn. JHl, 7 .74(<1. J=7.8SHz. I Hl. MASS lf.S+1: f>J3.Z CM+Na-). 

IA.C'8 D.99(d,J=7.I JHz. JH), J.13(d.J=7.JZHz.<iH), J.25·1.99(m,8H), Z.23·2.4!i(m, 6H), JJB(m. I H). 4:1 1ltt.I. J=l6.5SH:--.. 1 HJ. 4 .. \C11ll. 

J=l(,,tl0Hz. IH).4.40(d,J=13.09Hz, IH).:S.39(m. IH), 6.3S(dd.J1c:IO.ISHz.J!"°IA6Hz. 11-l).eiAJ<s. IHJ. 7.JJ(d,J"'llJ.1(111;: IMI. 

7.JJ(d,J=J.51Hz. IH). 7.64(s, IH). MASS (ES+}; 599.1 CM+N:i)'. 
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Comp. 1H·Nl'tlR (8 ppm), MASS (El I ES+,nrh;) 
No 

IA.<,•> 0.1J1J(d,J•7.07Hz. 3H), l.l){t,J•7.2211r., 611). l.25·1.93(m,8H)1 2,Q0..248{m,6H), 3J5-3.42(m, Ill). 4.27-4.52{m, ;UIJ, 5.2$·5.52(in, 

Ill). C1,J4.(1.41l{m. IH). 6.43(s, !Ht. 7.13{d,J<dJ.96Hz IHl, 7,33f1,J=6.CUHz, IH). 7.•7-7.76(m.410. ~fASS (F-ll+): 64'1.I fM+N~)'. 
IA.70 D.1l5[d,J:7.l.Hl·l7., )H), l.OIJ·l.l(J(m,<1H). l.25°1.)0(m. 2H), 1.34(s.IJH), l.42•1.9Slm.6H), Z.17·2.43(m. r1H). 3.J7-3A41m. I UJ.4.2K· 

' 
4.49(m.2H), 4.53(d, J=lf1.72H7. ltl).S.20-5.60(m. IH). 6.37(dd,J1RI0.12HZ.Jf"1.73H;i:. IH),C1.4J(s, IH), 7.l.\(d,Jr.lfl.1 1llb: IH~ 

7.!'iOfd. J•8.!i2Hz, 2H). 7.9Std,.PK.S2Hz. 2H\, MASS 1ES+1I OOS.2 iM+Nnl•, 
IA.71 O.CK1(d, J=7.l 1Hz, 311), l.14(1,J;"/.52H7., JH),1.24·1.Jri(m, SH), 1.SS-2.07(m, 61-1), 2.20-2.4f1{m,C1ll), l-12-J.J'J(m. 1 l-l},4.02J:i. JllJ, 

4.40(t1,J.,.9.JJNz, Iii), S.IJ2(d,J•l6.95Hz, IH), 5.20·!i.CiO{m, IH), S:741(d,J•l6,941~2. IH), li.J7(d.tlJ1•10.13H7.,J:=-l.7Jlb~. JM}, 

Ct.44(~. I l-1),C1.1>7(d,dJ1=6.ll6Hz.J-l.97Hz, IH}, 7.13·7.28tm,3H), 7.S6(s, II~). MASS 1F.$P.): Cit'1J.2 (M+N:i.)~. 

IA.72 0.1Jfl{d,J•7.l I Hz. 31~). l.14(1,J-7.52Hz.JH),l.24·1.30{m,6H), 1.34(s,&H),l.42·1.92(m, M-J}, 2.l 1·2S4{m, 6H), 3JO.J.41(111. I Hl. 

4.41(d,J=9.>7 Hz, l H). 5.00(d,J .. 16.SSHz, I H), .S.2C..S.53(m, 1H).5.74{d,J-l 6.S6Hz, I H), 6.38(d,d .11• JO. I 2M7.,J: .. l .<17M1., 11 I). 

Ct.44(s, 11-1), 7.lS(d, JozJD.OJHz, IH), 7.SO(d,.l=S.48Hz.Zffl~ 7.siid,J•8.47Hz. 2H). MASS (ES+): 649.Z (M+Nu\·.. · 

IA.73 I .DO(dJ=7.18Hz, JH), l.OS-1.!liO(nt,SH), l.SJ(s;,JH), l.69-2A2(m,9H), 3.JK(m, 1 H}.4.J2(d,J=l6,14H7~ IH),4.4DCs.1 liJ. 

4.50(dJ=l6.IOHz. IH). S.J(}(m,lli), C1.38(dd.J1•1.67Hz.Jl"'I0.12Ht. IH},6,4)($,lH), 7.12{d,J=l0i0Sl-lz. I HJ. 7;76(d,J"'M.ZI !·Ir., 2H). 

8.12!d.J•8.08llz. 2H). MASS (ES+}: 679. llM+Nar. 

111.74 0.1Jf1(tl,J=7.I OHz, ~Ii). I. I J(t,J=::7.S4Hz. JH),l.25-J .'l9(m, IH), 2.l 1·2,43(m, C1H), J.30-3.SO(m, I Hl. J.88(s.3H). 4.40(d.J•l),2RH:r., I TH. 

4,gj"(d.d J 1=17.50Hz.Jr3.72Hz, IH). 5.20-S.6G(n"I. IH). S.60(d,d J 1:117.50Hz Jz-3.6SHz, IH), CJ.l7{d,d J 1=10.l 1Bz.JJ=l .74HI' .. IH). 

6.44(s, I Hl. 6.CiS(d,d J1 ... 13.131b.Jt"2.25Ht. IH), 6.7Q(d,d J 1e$.90Hz,.IJ=2.3SHz. IH), 7.IS(d.d J.•t0.14HzJ:"'l.04M7., I HJ. 7.'Jllt. 

Jz8,5<1Hz. IH). l'rlASS (ES+): Ml .2(M+N;:1t. 

IA.75 O,CJ\l(d, J~7.l 7Mz, 3H), 1.09·1. I 6(m, 6H), J .2S-l.97(m. SH), 2.0S-2.44(m. 6H}, 3.30·3.SO(or. I HJ. J.R7(s.3H). 4.2S0 4.54Cm .• 'IH, 5.20· 

5.(iCJ{n1, IH), l1.38(dd, J1=I D.09Hz,JJ=l.73Hz., I H). 6A3(s. IH), 6.6S(dd,J1=13.18Hz.Jr2.J5Hz. I Ii). Ci.77(dd. j 1.,8.40Hz,./f"!.)81 ir~ 

IH). 7.14(d.J:!J,05Hz, lH'. 7.89(t,J=8.67Hz, tH). l\IASS (ES.f.': 657.liM+Nnf. 

IA.7C1 O,tJ(1(d, ,/...-7.ISHz, JH), I. tS(t, J=7.60Hz, 3H),l ,2S·l .9oi(m, 8H), 2.04·2.43(m, 6H), J.JJ.J.4 l(m, I H). 3.1JS(s,JHJ, 4.41{d,./•K.4711z. I HJ. 

4.'l7(d, J=17.66Hz. IH), 5.20-S.60(m, IH),5.6S(d,.1=17.71Hz. IH), 6.34-6.44(m,2H). 6.98-7.08(m.2H). 7.1,S(d, J-=10.011·!?,. I HJ. 7.520. 

/=6.82Hz. fHI, 7.S9rdd,J1•7.7~lit.,Jl"'l.66Hz; IH). l\-tASS-1ES+\;
0

62.l.2(M+No)•. · · · : . · . 

IA.77 0.9<1(d, J .. 7.IJHz., 3H), l.13(t,J>o7.SSH%, JH),l.24·2.-'3(m, 17H), 3.31-3.40(m, I !:1),J,87(~H), J.'J2(s,3HJ,4.41(d,J='Ul71·b;, 1111. 

4J~8(d, J•l7.64Hz, 1 H), S.20-S.68(m, 2H}, 6.34-6.S9(m, 4H), 7.17{d,d J••\0,l 1Hz,J1=0.'.l7Hz. JH). 7.92(d. J=8,80Hz. I Ii). MASS 

(£8+): 635.2CMtN12t. . • . 

IA.7K 0.1)&(d, Jt£7,J6Hz, JH). l.09-l.16(m,6H), 1.25·1.SB{m. SH}, 2,05-2.41(m. 6H). 3.36-3.45(m, IH). 3.8C1(s,JH), 3.93(s,3H). 4.30,4.61(1'! •• 

JH). S.Z0-5.60(n1, I H), 634-6.Si'm.4H). 7.15(dd.J1-I0.05Ht.J~J.00Hi, IHJ, 7.SS(d,J=8.73'Hz. IH). MASS '£S+): 6l1''.l(M+N1:1)'. 

IA.79 0,97{d,J=7.JCiHz, 3H), 1.09-l.2S(m, 6H). l.29-l.96(m. SH). 2.0J·2.'4J(m,ljH). J.36-3.4J(m, I H), J.9S(s,JH). 4.ll..'.4.60(m, 3M), 5.20-

SJl(m, IH).6.35-6.45(m. 2H), 6.97-7.0S(m, 2H), 7.14(d, J=9,89Hz. IH), 7.'46-?.SS(m. I H), 7.77{drl, J1m7,71H;e.J1e\,581-lz. IHJ, MASS 

CES+1: 639.1 rM+Na1•. · 

IA;80 O.'.l5(d, J-7.l 6Hz. JH)., l.OS·l.l 8(m, 6H). l.22-l.9J(m. SH), 2.19·2A·l(m,6H), 3.2K·3.37(m. 1 HI. 4.31)(d. ; .. 8.09Hz, I H}. 4.73(d, 

J•l7.ISHz. 11·1), S.22-5.53(rn. 2H),638(d,d J 1":'1Q.09Hz.Jr\.78Hz., IH), 0.4J(s,IH), 7.14{d.d J1=10.07Hz..li=l.ICiHz. IH).7.C13-

7.8B(m, 4H). MASS (ES+): 661.l{M+Na)+. . . 
.. 

11\JU 0.0Q(<l.:1=7.1 SHz, JH), 1:09·1.17{m, 6HJ, l.2S-2.02(m, 8H),2.17-2.44(m. 6H). J.34-3.41(m. IHl. 4,J l(d,J-17.43Hz. t'H).4.JO(tl. 

J=l7.42Hz. I H). 4.4l(d,JJJ.75Hz, IH),5.20·5.60(m~-1 H),6.38(dd,J1=10.11Hz.Jr:l.74Hz. \HJ. 6.4,l(s.lH). 7.IJ{dd.Ji=;-10.IJHl'~ · 

Ji=l.CJ"'il-lz, lH). 7.60-7:88(m. 4Hl. MASS rES+': 677.l(M+Nat·. 

IA.Kl l.03(d,J:o'7.071iz. 3H), t.2:5·1.79(m. 7H); t.79-2.55(m.SH), 3.41·3.4.5(m, IH), 4.45(d,J.=8.281-lz, IH},4.98(J,J=1<1.51tMz. I Ml. $ . .14-

5.SO(m, IH). 5.79(d,J-16.48Hz. I HJ, 6.40{d,dJ1=10.16Hz,J1=1.38Hz, 1H),6.46(s. IH),6.Sl(s. IH), 7.1-4-7.l'Jtm, .:\HJ. 7.60[::, I HJ. 

7.9J[d.dJr8.55Hz.J-=S.:J5Hz,2H\: MAsS i£S+h 649.l'M+Na)"'". · 

IA,83 1.07(d,J=b.8bHz, 3H), 1.17(s,3H), 1.J8·1.92(m. 6H}, l.95·2.S4(m, 6H), 3.47(m, IH), 4.Jl{d, ,/-16.CiOHz. IH), 4.4S..4.Ci1(m, 2H). 5.32-

• 5.49(m, !HJ, 6.39-6.Sl(m, 3H), 7.l"4--7:t9(m, 4H), 7.59{s, \H1,S.051dd,J, .. 8.14Hz,Ji"'.5.42Hz ZH). MASS (E.S+\: 665:HM+Na)'. 

IA.84 l.03(d,J=7.08Hz. JH), l.25·1.66(m, 7H}, 1.7G·2.S6{m. SH). 3.41~J.-4.5(m., IH). 4.45{6.J=8.26Hz. l.H). 4.90(d.d J1=17.59Hz. JJ=J.D71-1z. 

I HJ, 5.34-5.5 l(m, I H), 5.65(d,dJ, .. J 7 .61 Hz,J1=3.17Hz, I H), 6.41{d,d J.=10.0SHZ, J1"'-l .50Hz, I H), 6.46(s, I H), 6.5 l(d,d J1=3.20Hz. 

J:=l.52Hz. lH), 6.'110-7.04fm, 2H\, 7.13~7.19{m. 2HJ. 1.S9(s.IHI, 7.9Wd.dJ.=15.08Hz,J?=l.Z8Hz, Iii'. MASS tES+1: 683.llM+Na)'. 

IA.85 l.06(d.J=7.02Hz. 3HJ, I .19{s, lH), "J,36·1.6(>(m,6H). l.71~2.SS(m, 6H),3.44-l.4S{m. IH). 4.Jl(d, J:=l7.67E-lz., 1 H).4.4C1-4.5U(m, 2H). 

5.33·5.0fi(m. IH). 6.4l(dd,J.=ID.18Hz,J.r0.8J Hz. IHJ.6.45(s, JH),6.SO(d,J=l.S4Hz, IH),6.89·7.0l(nl. 2H), 7.12-7.17{m.2Hl. 751Jt~. 

IHI. 7.9.5(dd.J.•15.16Hz.J:i=8.35H?.. I H). MASS-iES+°I: 68J.i(M+N12'~. . ' 

IA.IH1 0.96(d.J=7.14Hz. JH), 1.1l(s,JH),1.12(t,J ... 7.SJHz. 3H), l.24-l.34(m, IH}, 1.54(s.3H). 1.5'>·l.64(m,lHJ. l.75-1.1l8tm.4Hi,2.l.3·2.C1lcm. 

7tl}, J.J7(m, I H),4.36(d,J-11.18,!H),.4.42(d,/=8.7:1H),4.49(d,J=l6.4CJ,I H}. 6.J4rs.1H). <i.34fd.d J1cl0.l 211~.l?~t.7 1JM:-_ IHI. 7.11· 

7.2J(m, JH\ 8.0·J-tni.,2H). f\t:ASS (ES+): 609.liM+Na)'. · 

IA.K7 0.'l4(d.J•7.09Ht, 3H). 1.12(l,,1=7.54Hz..JH), l.24(s.3H), J.27-1.ll(m, IHJ, J.57(s,3H). 1.StJ-1.62(m.l H). l.81 ·1.87!m.:2H). l.'J7•2,0J1m. 

2HI. 2.1 S-2.23(m, J H), 2.34·2.46{m, 6H), 2.Ci0-2.66(m. I H), J.31).3~6(m, I H), 4.4 l(d,J=-8.~Hz. l H), 4,1)8[d, J= I ti.:' I Hz. IH). :i.C19(d, 

J=l6.54Hz. IH), 6.13($,1H),6.311(d,d J1"'9.98Hz, JJ""l.40Hz, IH), 7.17(l,J=>8.S0Hz,2H), 7.2J(d.J=I0.14Hz, I HJ, 7:95(c.ld, J1-S.58H7~ 

JJ=5.36Hz. 2H). MASS 'ES+): 593.2 (M+Nat. / 

IA.88 0.98{d,J-6.7Hz. JH); 1.09(m, 6H); 1.31-1.JS(m. 2H): 1.54(s,JH); 1.71·1.84(m, IH): 1.87- 2.00(m, 2H}: 2.20·2.JJfm, 6Hl; 2.SS(s.IH): 

3.36(m, I H}:4.J9(d, JH,J=31.8Hz); 4.47(d, 1 H,J=Jl.7Hz); S.31-S.48(m, IH); 6.J6(d. l H. J=J0.1 Hz); '1.4l(s, I HJ: 7.21(d. IH. J::::.JO.OJ: 

s.10is. IH':s.441$,2H1.MAs5'ES+\: 745.l(M+Naf • 

IA.89 0.99(d,J ... 6.91Hz,3H); l.IO(m, SH); l.32(m. IH): 15-l(s, 3H); l.80(m, 2H): 2.20·2.48(m, 7H): 3.2\(m. I H); J,JB(m.I H): 4.J6-4.471m. 

3H}; 5.32~5.4S(m, IH); 6.36(d, I H,JatQ.OHz); 6.4l(s. JH); 7.22(d, IH. J=IO.OHz): 7.6S(t. IH • .J.=7:7Hz ): 7.85(d.JH.J=7.C1HzJ. 

8.19{d,I H.J:::i7.8Hz). 8.24(s, I H). MASS 'ES+': 677.l(M+Na'• . 

IA.90 O.QO(tl;J=CJ.4Hz, 6HJ,0.91>(d.JH,. J:6.7Hz ), l.12(s, JH). l.30·1.34(m, IH). 1.52(S.3H), 1.72·1.89(m,JH). 1.91-2.J9tm. 4HJ, 2.2:l· 

2.47(nt,7H), 2.Sl(ni, JH), J.40{m, I H}, 4.36{d,I HJ=l 7 .OHz), 4.Sl(d, I H,JciJ6.SHZ),$.lll·:S.50{m. I H). C1.)7(d. I H,J•IO.OHt. {).43(:>,l l-11. 

7.17(tl, 11-1.J=JO.OHzJ, 7.2'.!lld, 2H. J=7.8Hz). 7.9\(d, ZH • .1=7.8Hz). MASS 1E$+): 6CJ5.!(M+N:if . ' 
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C:(ll!lp. 
1H·flfMR (i ppm). MASS(f.I / f:St, 111/:) 

No 
\A,IJI I.I l(t.J=7-<t7H1.,)H), \.IR(s .. lH), 1.23·1.:ZS(m, lH), l.4J(d,J,,,.7.J4Hz.JH), ISl!(i:JH), l.61-1.C~(nl.l llJ. 1.1Jl-2.07(1n.41 IJ.2.l.1-Z.2Z!m. 

21 I). 2.2CJ·2-4i:'i{m, 7II), 2.!11·2,(iC1(m, IH), 4.43(d,J::K.J8H7.. IH).4.18(d.J=l<1A')ll1 .. 111), !'i.r1R(d •• l• l<1.4IJ1 .. Ill), (1.141s.I llJ.f1.J5!d,\l 

~1;~-121 ~ .. 1:"=1.44111 .. I H}, 7. I 7(t,J=ltS2H7., lH). 7.25(ll,J=-IJ.93Hz. J H>. 7 .CJ2{dd, .(1=K.C11111 .. J:'=5,) 11-b .. 211). l\1.A.'iS {F .. 'i+): 

.9 tM+ ~1 · . • 

l/\,IJ2 U.1>1J(d, JH,J-(•.1lSHl!:J: l.ll<tol.14(m, 6H)~ l.26(t,JH • .t-s7.SZli l.JO·l.34(m, ltl); 1.S2{s,Jtl), J.72-l.1X1(n1,4H). 2.0-2.2Kc111.211), 2 .. l~ •• 

2.44(111, 41-1}. 2.72(q, 21i. J1=l S.OSM1 .. 11•1.SI Hz), J.J•J.J.42(m, 1H).4,JJ-4.4 l(m, 21-1), 4.52(111, d •• /=H1.MIMz}. !i.25-S.!ill(m. 1111. 

<1.37(1H.d.J,,.IO.OC>Hz). 6.43(s, I H), 7,IJ(d, Iii, J•ID.07H:r:), 7.Jt(d, 2H,J=7J>2Hz), 7.ll.\(d, 21-1.J~.Olllf?..). 7ifA.,'{.(f~'{+J: 

(137.l(M+N:a)' • • · . . '" 

IA.1)3 0.1JIJ(d,J•7.(JH;r,, 3H); 1.11-1.!iO(m, SH), l.26°1.48(m, ?H): l.S2(s, 3H): 1.67(5, 311); 1.70·1.80{n1.2ll). l.'87• 2,00{n\ Cili): 2.2<>·2.4~ 111• 

JH); 2.S7(m, II~); JJ8·3.42{m, I U);4.32(d, IH,J=l6.7Jb.:); 4.40(d, IH,J=l.OJHz):4.S4(d, IH,J=lb.?liz}; S.30·5.47(m. 111); f,,JN(d11, 

lll,J1•JO.DIHz,J1•l.CJIJl-l7. ); C1.43(s. IH): 7.IJ(d, IH. J=5.DSH2): 7.32(d. 2H. Jz8.13Hz); 7.94(d, 211, J=H.12Hz). MASS (F.MJ: 

C1•J1.2tM+N'o~· ' 

ll\,l)4 0.'l1l(s,.lll), 1.14(1, J-7 .S3H7 .. Jli). 1.22-1.2,9(.n'L I H), 1.36(d, J=7.3 J Hz. JH). 1.S6(s,3H). l .<1.l·l.l l(m.<1H), 2.25·2.6S(m. 7H). 4.tJJ(il,d, 

.Ji=l7.r1Sllz.'J!=J.l I Ht. JU). 4.47(d,d, J,:17.62HZ.J!::iJ.l IHz, I H),4.4CJ(d,J..,7.0SHz.IM), C1.IJ(i:. I HJ. (1,J4[d,dJ1=1n.l I II:-~ 

Jrl.&I lt7~ \Hl. 6.K6-7.0411n 2Hl. 7.22ftl,J=IO.ISH1., 11·0. 7.87•7.98Cm.1 H). MASS 1ES.+1: C127.l!M+N3)' 

11\.1).'i 0.9'}(d,J=7,08Hz, 6H). 1.1\-1.1S(m,SH),1.27(d;<iH. J•6.BHz), l.SZ(s,3H), l.C17(s,3H), J ,72·1Jl'J(mJl-I). 1.'J'J(d. lli.J=l4A7H;:J. 

2.37('1, 2H). 2.9C1·2.99(n\ 11-1), J.J9.J.4Z(rn; IH),.f.32(d;ll-IJ=l6.63Hz),4.40(d, JH,JcKJt4Hz).4.$4hl, IH • .f=lf1.7Hz). 5.~U·!i.471m. 

IH), C1.37(d.. lH,.J-10.0H:i:), 6.4.l(s,IH), 7.l4(d, IH,J=IO.OHz), 7.34(d,2H. J=8.17Hz). 7.l)4(J;21~:):::Jt.!Hz). MASS (ES+): 

c,_'ii.l(M+Nu)° 

IA.'>l1 O.KJ-0.1)!i(m, IH), 0.99(d. 3H,Jc...7.0Hz), l'.l l(d, 3H.J=4.13Hz}. l.26-1.34(m.lH), l.6S-l.C11J{m, 2H), 1.72·2.0!i(nt, 1 IHJ. J.14·2.J2C111. 

2H), 2.3C1{q. 21-1. Jt 15.04, Jz '7.58), 3:J9·J,42(m. l H), 4.l2(d, I H,J=J 6AlHt), 4,4011 H, d, J .. K.lC1Hz). 4.4'J(d, Iii, J=1C1.4Hz). :l.~£1. 

S.4C1 lin. IH). (1.37(d. lli.Jc1),92Hz). 6.4.l(s, JH), 6.90(d. ZH,J-8.71 Hz), 7.13(0, JH,Jc:l<J.IJ41-lz:), 7,l)S(d.2H,J•8. 711-lzl. :\IAS."i{ES+): 

<11JJ.l(M+N::i)' 
IA.97 o:94(d.J-7.J 1Hz:, JH). l.04(s,3H), 1.11(1,J•?.SSH:i:,JH), l.21-l.44(m, IH), 1:54{s.3H), l.75-,2.04{m.4rJ). 2.12-2.4l(m.71-1}. .\lf.o;,JJ-11, 

J.29·3.JJ(m, 1H),4.34(d,J-16.23, IH), 4.44(d,J=16.JS, IH),6.12(s, IH),6.34(d,dJ1=10.12Hz,Jf"l.77Hz. llil, 7.l'l( d.J•I0.1511:-~ 

I Hl &.06(d, J••S:S9H:r:. 2H), 11.l 8(d, J-S.62Hz. 2H1. MASS tv_'t:+}: 669. l(M+Na)' . · . 

IA.'.18 O.Q7(t1,J .. 7.14Hz, JH), 1:1l(l,Ja7.S4Hz.3H}1 l.JJ(s.JH), l.21-l.4S(m, IH), l.SS(s.JH), 1.60-2.07(01.SH), 2.17-2.68(01, 7H). J,JI· 

3.4l(m. IH}.4.22(dd, J 1,..17.96Hz,J2=3.50Hz. IH), 4,40-4.42(d, IH)..4.43(dd, Jf•17;471-lz.J.!•2.'l8Hz. I H}, (1.l)(s. IHJ. C1.J.5(t1,J 

J1=10.13Hz.Jl=l.83Hz:IH), 6,K6•7.03Cm, 2H}. 7.21(d,J•I0.16Hz, IHl, 7.89·S.0Ifm,IH).MASS (ES+I: 627.l(M+N3)° 

tA,4J1) 0.94(sJM), l.12(1,J-7.S4Hz. JH). l.20-l.2'l(ril, IH). l.37(d,J=i7.28Hz, 3H), l.SS(s,JH), l.f10·1.'l5{m.6H), 2.2S·2.46(m,7[·1). J.lts. ,11-IJ. 

4,00(ll.J=l6.59Hz. I H).4.42(d,J=9.0SHz. IH), 4.S3(d,J..,16.61Hz:, IH),6.12{s, IH), Ct.3S{c.l.t1J1=10.12Hz,,fl=l.7!iHz. I HJ. 7,JC)(d, 

J•JOJSHz.1 H). 8.07(rl. J=Ct.6C>Hz. 2H), 8.1 J~d. J-S. 73Ht. 2Hl.MASS (ES+): 669.0(M+ Na)' . 

IA.HID O.'JS(d,J-7.IDHZ. 3H). I.I l(s,3H). 1.l l(t,J .. 7.46HZ, 3H), 1.27·1.JJ(m, IH), l.54(s, JH), 1.57-1.Ci!itm.; 4H). 2.14-2.4l(m. 7Ht ?J1\· 

2J1~(m, I H), 3.3S-3.)7(m, I H), 4.30(d, I H,Jal6A8Ht), 4.40(d, lH, J=8.83Hz). 4.47(d. I H, J=I C1.47H2). 6.1 J(s,I H). 6.J4(J,d 

J 1=10.IJH:i:.J1 .. l.4SHz.I H). 7.20{d, J•lO.ISHz.IHl, 7.47ld J=8.SHz,2Hl, 7.9$(dJ=8.Sl·17~ ZHI. MASS (£S+): C125.l(M+N:i)' 

1.1\.101 O.IJ7(s.3M), 1.14(t, J-7.SOHz. JH}, l.18·1.27(m, IH). J.38(d,J=7.26Hz. JH), l.S6(s, 3H}. l.<10-l.64(m. IHl. l.89-2.29{m. M·l), 235· 

2.47(ril, 5H). 2.S9·2.64(m, I HJ, 3.97(d, J==l 6."8Hz. I HI. 4.4~ (d,J=8.17Hz, I H), 4.SS(d, J• 16.82Hz. I H). C1. I J(i;, I H), 6.3.:'ld. 

J=I0.18Mz.IH), 7.22(d.J=I0.13Hz. IH). 7.47(d. J=8.J7Hz.2H). 7.92(d,J .. S.38Hz.2H). MASS (ES+}; 625.l(M+Nor 

11\.102 1.05-l.IS(m, CiH), 1.22-1.SZ(m, 9H), 1.76-2.47(m.8H), J.34-3.4l(m, lH}, 4.07-4.16(n1,2H), 4.1(1-4.:'(1(m, 3H), S.23-.!i.48(1n. IH). Ci..lCi(d. 

J=1 l..l6Hz. I H). 6.42(s. IH), 7.l 1Cd.J=9.95Hz, lHl, 1.76Cd,J=8.I Uiz. 2H). 8.l l(d.J=8.l 2H:t. 2H). l\1ASS lES+l: (193.SCM+N:il' • 

IA.103 0.87(111. 4H). 0.96(d.J•6.88Hz:, 3H), l.24(s,3H), l.2C)..l.3S(m, IH), l.SS(s,JH), 1.61·1.Gti(m.I H). J.81-2.09(m, 2H), 2.28·2.51ltn\ C1H1. 

3~"\l·J.JCi(m. IH), 4.42Cd,J-=8.86Hz, IH).4.97(d,J=l6.SJHz.. IH), 5.32~S.48(m, IH), S.69(tl,J=IC1.53Hz, I ff), £1.38{d,dJ1=10.171-11d 

lf"l.46Hz:, I H).6.44(s, IH}. 7.l~d,J .. 8.SOHz:. 2H), 7.23(t,J=8.64Hz. JH). 7,94(dd. J1""8.C10Hz.J~:5,J5Hz. 2H). MASS (f~":l+1: C12).0 

(M+N:i)' -· -- • ' 

IA.104 0.R6-0.'J6{m.4H}. 0.98{d,J•7.3SH.t,JH), 1.12(s, JH). 1.31•1.36(rn. I H), J.53(5,)H}, \.M- l.bS(in.11-1). 1.70·2.0J(nl. SH). 2.212-lJ.IJ{m. 

2Hl. 2.3'J·2.4S(m. lH). J.3S·J.3CJ{m, I H).4.26(d,J=l7.62Hz, IH), 4.42(d,J-8.24Hz:, IHJ,4.4J{d,J=l7.)0H:t., IH). S.Jl·5.A7t•n. IHI. 

b.38(d,d.J1=lO.l llh:.Jl"l.Cl9Hz. I H), 6.43($, 1H),6.81)..6..94(m, IHJ, 6.96·7.0l(m, 1 H). 7.14(tl. Ji::. I0.14H:i:. I Ml. 7.'l5CtM. J1=15.DI lz. 

Ji=8.J8Hz. 111). MASS (ES+l: 657.5CM+Na)' • · 

IA.JC)$ l.07(tl, J=7.14Hz. JH). 1.IO(s, 3H), 1.27(t, J-7.6()Hz, JH),l.32·1.CJ7(m, SH), 2.23-1.44(m,4H)~JJ6·1A2(m. I HJ. 4,0Q-4.J4(m. 2MJ. 

4.31lld • .Fl6.57Hz, IHJ: "'.40(d. J•8 . .(JH2, IH),4.Sl(d,J=l6.58Hz., IH), 5.20.S.60(m, IH).6.3Ci(dd J1=10.l:'iH7~J::i .20llz. IH>. C1.42Cs. 

IH). 7. 12(d.J .. IO.i4Hz:. I Hl, 7.47(d,J=8.52Hz,2H). 7.9S(d,J•$.54Hz,2Hl. MASS IES+): C!SIJ.41M+ Na)' 

IA.IOCt 0.87·0,C)7(m,4H}, 0.99(d, J•7.12Hz. JH), I .OO(s, JH}, l .J l-1.36(m, 1 H}, 1.53(s,3H). 1.62-1 .<16(!Jl,I H}. 1.77-2.0l(m, 3H). 2.2S-2.42(1n. 

4Ji), J.36·).J'l(m, 1 H). 4,28(d, J-16.S4Hz, I H). 4.42{d.J=l 4.0SHz:, I H), 4.46(d, J=l 6. 73Hz:, IHI. 5.)0·S.48{m, I H). 6.J8(J.d,J1=9.C1lllz. 

;; ... J.851:1z.-ll-I), 6.43(s, I H}, 7.14(cl,Jcl0.lOHz. I H), 7.46(d, J=8.S1Hz. 2Hl. 7.94(d. J•8.S3Hz. 2H}. ~1ASS (F.S+): 65:1.2 (M+Naf,. 

lh.107 O.Q8(s.3H). 1.J4(t. J-7.S6Hz, 3H). l.20-l.27(m, IH). 1.38(d,Jcz7.23Hz,3H), l.56(s, 3H). \,60·1.65lm. IH), l,l)J-l.1,J8{n1.JH}. 2.114· 

2.JO(m, 2H),2.J6·2.6b(m, 7H),3.t8(s,3H), 3.97(d, lH,J•l6.7"Hz),4.44(d, IH.J ... 8.41Hz:),4.58(d, I H.J=ICJ.74H7.).C:i.1Jls. ll1}. C1.35Ctl.. 

J=ID.07Hz. I Hl, 6,9${d, J-8.74Hz. 2H), 7.241d, J•I0.33Hz.lH\. 7.97(d.J=8.74Hz, 2Hl. MASS IES+): 621.J (M+N:i)'. 

lh.ICJ& 0,98(tl • .P7.I SHz. )H). l.1 l{s,JH), 1.11(1, J•7.S6Hz:, JH).1.27-1.J)(m, lH), l:S4{s, JH). l.S7-\.94(m. SH}. 2. 13-2.17(m. I Ii). 2-'2· 

2.41Cm. 5H}, 2.C12-2.63(m, I Ii), 3.33-J.JB(m, I H), 4.3J(d,I H,J=l6.S2Hz). 4.4 l(d,l H,J=CJ.OIJHZ). ii.49(d. I H, Jgl C>.49Hz). <d .lts.I Hi. 

6.34(d,dJ1==10.12Hz. J~=l.RIHz,IH), 7.21(d.J=l0.l2Hz.1H). 7.76(d, J=S.25Hz.2H), 8.l 2(d, J=t..1411z,2H). MAS.c;(ES+J: C151).,l 

(M+Nil)'. 
• 

L\.109 . 0.53(s.3HI. 0.93(d,J=6.88H:i:..JH). l.07(t,J-7.52Hz,3H), l.12·l.'JO(m, 14H), 2.07•2.42(m, 6H). J.14-J.17(11\ IH). J.B41~.311).-4.2MCJ. 

J•7.12Hz. I H). S.2S-S.42(m, tH). 6.34(dd,J1z,JO.l4Hz.Jrl.19Hz IH),6.40(s, IH), 6.87(d,J•R.84H7_ 2H), 7.0.l[d,J=Ul.n7Mz. llil. 

8.C2(J, J=8.80Hz. 2HI. ~1ASS (ES+); 667 .3 (M+N:i)"'. 
. 
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'ft\.\ Ill l.fl7(li.J=7.2tlliz. JH), 1.1 f (s. 311), J,27(!,J•7,l2H7.o 311),J,33-l.39(m. I [i), l.52(s,3H). 1.7-4-1.'>Ntm. Cll·l), 2.33·2,45(n'I. .:111) •. 1.~h· 

J.42(nt, I ll),4.0H-4.14(m, 2H), 4.Jl(d,J=l<i.SSHz. I H},4,41(d,J=R.80Hz. 111), 4.52(d,J=IC1.SSl·lz, IM). S.21J·5AC1{m. 111), C1J7(dtl 

J1=111.15U7,.J:=l .75H7., IU).ft.42(!1:, I H), 7.13(dd11""IO.ISH:t.Jl.:l.OSHz. I II), 7.17•7,J 1l(m, ZM).K.llJ-X.07(111. 2111. MASS (J·:S+): li.l.l:.? 

(M-tNti)'. 
IA.I I I 0.1l7(s.JJI), l.IJ(t,J=7.S.5Hie,JH), J,JS-1.ZIJ{m, I H), l.J8(d,J'""7.)JHz. 3HJ, 1.51'.l(s, JH), LSR-l.Cil'1(111, IM), 1.8R·2,l4(m, 511). ;?.17· 

2,JU(m, Ill), 2.JS-2.<14(m,~!iJ, 4~~(d,J=l6.84Hz. IH), 4.4S(d,J-S.23Hz. IH),4 . .S7(d,J ... t<1.84l-l1., 111). (1,IJ(s, 111), Ci.J:-;{d.d 

,/1=10.12H7~J.,::J.771-1i:. IH . 1.22 d J-10.IJHz,tHl, 7.77'd, J•8.2'1Hi. 21-1'.8:''"~d, J•8.141h:, 2H). MASS (F.S+): CiSIJ.Z {M+N;i)". 

li\.112 Cl.IJ7(li,J""7.05Hz,JH), J •• tO{s,Jli), l.12·1.48(m., 7H), l.SJ(s,JHJ., l.71·2.0l(m, 8H),2.20·2.4J(m, SH), J.lCt-3.J•)(m, 11-1), 4.JCl(d. 

J=IC1.S1>Hz, 111), 4.4J(d,J•8.27Hz, IH), 4.Sl(d, J=l6.S6Hz, IH).5:31·S.47(m, IH), 6.)R(d,tlJ1•10.12Hz,Jrl.JJH.,,.llll, <1.4~(~. lllJ, 

7.16(d.J•I0,07Hz.IH), 7.76(d, J•S.JSHz.1Hl S.llfd. J•8.08Hi' MASStF..s+~7Jl.2(M+N:tl'. • . 

li\.113 0.97(d,J-7.0C1Ui.. JH), l.IO{s,JH), I .JS-l.4S(m.,6H), 1.SJ(s,lH), l.SS-1.M{m,1 H). J.72-2.0{rn. 8H),2.20-2.44(m.5H). J .. \ll-3.4U(m. 1111. 

4.28(cl,"';,IC1.S4Hz, IH), 4.43(d,J=8.81 Hz, l.H), 4.4S(d,J=l6.56Hz. IH},5.31-5.47(m,fH), U.JK(tiJIJi'"'IU.ISHz. J~l.4C1M7., 1111. 

C1.44(s.IH , 7.14{d.J=I0.06Hz.I H). 7.4Ci(d,J•8.S3Hz. 2Hl 7.94Cd. J-8.S4Hz.2H'. MASS (ES+): 697.2(M+Na)', . 

IA.114 a.'Jf1(d •• l-7.0SHz,Ji-1). l.12(s.3H). I .17-l .48(m.6H). l.SJ(sJH), 1.58·1.6S(m,I H}, l.71-2.0C1(m,.SH). 2.20°2.<IJ(m, SH}, J .. let-3 . .liJ(nl. 111), 

4.27(d,J-=17.51 Hi. IH), 4.2"1-4.45(n1, 2H}, !i.J 1·$.47(m, I H). 6.JS(dd, J 1-..J0.12Hz,J1• l.43H1~ I H). C•.-4-4(s,l I-I), C•.Ji')·7,0 l(m, 211). 

7.14id,J=>J0.11Hz. IH;,, 7.94'dd. J1=1S.1Hz.Ji=8.41Hz. Jl-il MASS(F.S+l:691J.2(M+Na}~. -

li\.11!1 D.94(d,J=7.07Hz. 3H), J.24(s,JH}, l.28·1.46(m, SH), l.SS(s.3H), l.61-2.06(m. IOH). 2.24-2.SO(m. SH), .1 • .32-J.37(111, IH). 4.42(11, 

J=~.32Hz, I H}, 4.'J6{d, J- 16.~!!.~z. I H), S.J!;~.48(m. I H), 5.68(d, J-16.SJHz." I H), 6.JK(d,d J 1=10.12H7_, ll'"'i .JOHz. I HJ. '1.44(s. 1'111. 

7.17(d,J=9.9Mi:. \Hi, 7.16-7.J m,2H\, 7.94 dd, J 1.,,8.62Hz.J2=5.J\ Hz. 2H1. MASS rES+): CibS.S tM+N:i)'. 

IA.I IC• 0.9fl(d,J=7.14Hz. lH), 1.IO{s.JH), l.14-l.4J(m. 6H). 1.SJ(s..3H}. l.6Z.2.0G(m, IDH}. 2.23-2.45Crn. 4H}. 3.38·l.42(m. !HJ. 3.RN!~. ;tll). 

4.27(d,J=IC1.5IHz, IH),4.42(d,J=B.73H:z, JH),4.SJ(d,PUi.S3Hz. IH), S.31-5.47(m, IH).6.38(d,dJ1•IO.l l Hz, J~00 J.<1Mii!, I H),C1A<lb·, 

Iii). 6.95(d,J=S..90Hz. 2H'. 7.IS(d,J""IO.IOHz. I H). 7.99(d, J1•8.89f-lz 2H\ MASS 'ES+': 693.21M+ Nal• 

11\.I 17 _Q98(d,J=7.03Hz.3Jt). 1.10($.JH), l.24-l.)4(m, I H~ l.SJ(s,3H). l.SS-l.68(m,2H). l.7J-2.04(m, 91;1), :t20·2.4 l(rn.4H), 2.74-2.78_1111. 

I Ii). 3.3Ci•J.4~~m, I H). 4~?(d. ~~16.SSHz. I H), 4 . .fl(d,J=7.75Hzt I H), 4.49(d.;'~1.6.SSHz~ I H}, !i1.lO-S.47{s, I H), 6.37(d,d 

J=IO.ISHz.l.H , 6.43ts,I H , 7.13 d,J:sJ0.12Hz. IH), 7.47fd,.f-8.36Hz. 1H), 7.9 d.JaB.36Hz.2H). MASS (ES+}: (161.2 

IA.II~ 0.96(d, .fa=.7 .OSHz. 3H). I .24(s.3H), I .24·1.33(m, I H), l.5S(s, 3H), l.S6-l .92{m, 9H), 2.022.SO{m, :SH). 2.~J·2.81 (m, l H). 3.J2-3 .• H11m. 

l}·I), 4.42{d,J-7.77Hz, U~)~~.97(d•J•16.SJHz, I H). S.32-SA&(rn, 1 H), S.68(d,J=l6.56Hz, IH), 6.38(d.dJ1 .. I0.()8Hz. -'!=l.22HZ IH), 

Ci,44(~. Hi\, 7.1"4-7.19tm, JH , 7.93-7.CJ6rrn,2Hl. MASS(ES+): 6J9,J .. " " . . .•. . . 

IA.11 1> 0.98(tl, J"'6.93Hz. 3H), 1.IO(s,3H). l.16(t, J=6.&SHz, 6H), i.Jl-I13S(m, 11::1), 1.Sl.(s, 3H). 1.58-2.0\(m. 4H). 2.21·2.C12(m, !ii-II. J.JC1· 

3.3K(m, IH),4.31(d. I H.Jat6.S'8Hz). 4,41(d,F7..40Hz, IH).4.Sl(d,J•J6.S8Hz, IH). 5.30.S.47(ni. I Ml. c •. JN(d,J .. \O.l;;Hi'.. I HJ. ri.-1~ c~. 

IH). 7.13 (d.JzJ0.11 Hz. lH). 7.76 {d.J=7.98Hz, ?HJ. 8.ll(d,J=7.91Hz, 2H\. MASS 'ES+': 6C>9.2 · 

IA.120 0.1)8[d.J=7.12Hz. JH). l.12(s,Jij). l.29·1.35(m. IH); 1.53(s,3H), l.56·1.66(m,SH), 1.70-2.00(m, 7H). 2.20-2.40(m. 4H). 2.7J-2.771m. 

IH), ,'\.35'·3,40{m, lH), 4.26(d,d J1"'17.47Hz, J:=2.J7Hz, IH), 4.42(d,J"'5.8\Hz, 1\.1), 4.54(d,dJf=l7.JSHz, Jr2J1!Hz, IH). 5.31· 

.S.47(m.I H). 6.38(d,d J 17! O.l 4Hi, J:-l .38Hz, I H), 6..43(s, 1 H), 6.89-1.0l(m, 1 HJ, 7.13{d,.l=I0.09Hz, 11-1}, 7.94(dd. J1 =1:'i.I1111:-~ 

J..=1).46Hz, 2H). MASS (ES+}: 663.3 . ' ' 

'IA.121 0.9S(d;J ... 7. I 4Hz, JHJ, t.l 6(d, J=7 .OOHz. 6H). I .22(s.3H}; l.28-l .34(m, I H), J.S5(s:,3H). l. 7~·2.l 8(in. 4H). 2.28·2.57(m. 4H), ~-~~· . 

2.62(m. I H}, 2.30-2.JS{m, IH),J.JQ.J,J8(m, I H),4.42(d.J=S.'l2Hz, IH),4,'l7(d,Jc:Jt'.J.S1Hz. IH), 3.l2·5.49{m, I H}. S.C11J(d. J .. ff1.;',\l lz, 

IH\ 6.3S(d,dJ1:JO.J3Hz, Ja-l.75Hz. IH),6.44(s, I H). 7.14-7.ZO(m. 3H), 7.93-7.97lm,2H\. MASS (ES+l: 60J.J. ' 

IA.122 D.98(d,J=7.14Hz, 3H], 1. I J(s,JH), 1.l 6(d, J=2.98Hz, lHl, 1.17(d,J="3.00Hz. JH), J.31-1.34(m, I Ii), 1.53(s,3H}, I .7 I ·2.0}{1)t,JMJ. l.!4-•. 

2.42(nt. 4H). 2.57-2.6\{m, I H), J.40-J.43(m, I H), J.8S(s. 3H), 4.28(d, .l•l 6.49Hz, IH), 4.42(d, J•8.14Hz, I H). 4.54(d, J= I b.56Hz. l HJ. 

5.30-S.47(m, IH), 6.J7(d,dJ1=10.13Hz, Jt"l .77Hz, tH), 6.43(s, IH), 6.95(d,J=&.&9Hz, 2H), 7.14(dLl,J1=10.JBHz. Ji•l.1211;:. 2.HI. 

7,Q9td,J=8.87Hz. 2Hl. MASS (£5+):6$3.3 ' · . 

IA.12.l O.'l7(d,J•7.14Hz, 31j), 1.13(s, 3H), l.l6(d,d,J1"'6.99Hz,J~=J.0'8Hz,6H), 1.29-1.JJ(m, lH). [.53{s.3H), l.7J-2.02(m,4H). 2.2J·2.41(rn. 

4H). 2.:55·2.62(m, I HJ, 3.36·3.4] (m. I H). 4.28(d,d, J,=l 7.S~Hz.Jr2.63Hz, I H),4.42(d. I H), 4.44(d,d. Ji=\ 7.54Hz.Jl;2. 1mH~ .. I H). 

S..ll-5.48(m, I H),6·38(d,d,J1=10.13Hz,J2=1.79H:z, IH),6.44(s. IH), 6.89-7.0l(m, ?H), 7. 1'3(d,d,J1=l0.10HLJi=J.1611r.. I H1:7.')~. 

7.Q8(m, IH). MASSrES+l:637.3 
IA.12.:1 l.01(d.J=7.IJHz, JH), I .17(sJHJ, t.33-1.41(m, lH), l.S!i(s, 3H). l.73·2.04(m, 3H), 2.28·2.54(m, SH). 3.43-3.48(m. I H). 4.3.:'i(J. 

J.:Jr1.65Hi:. I H), 4.46(d, J=S.J4HI, I H), 4.S4(d.J= 16.65Hz, I H), S.33·S.49(m, 11;{), 6.41(dd,J1•10.I2Hi:. Jr=l.l19Hz I H). f•.42(!1;, I H l. 

6.Sl(dd,J1=3.46HZ.Ji"'l.69Hz. l H), 7.09·7.21(m, 2H}. 7.59(d,Je0.72HZ. IH), 7.77(d,J='8.2SH2. 2H). 8.72(d,.J::>8.\St{z :ZHJ. l'tl·\."tS 

'ES+': 693.3 . · 

IA.125 0.S'J(s,3H), 0.93(tl,J-6.91)Hz. JH), l.07(1,J .. 7.54Hz, JH), 1.21-1.SS{m, 14H). -2.09-2.J6(m. (lH), 3.IJ·3.17(n'l. I H). 4.Jlhl, ,f=75:!1·17~ 

I H), S.27·5.42(m, IH), 6.3S(dd,J1i:ol0.08Hz,J1•l.l6H2 I H}, 6Al(5, I H), 7.07(d.J=I0.11Hz, IH). 1.3!i(d,J:.3,47Hz,2HJ. 7.21J(d.· 

J=&49Hz. 2H' MASS 1£5+': 649.2 : ' 

IA.llC1 J .07(d,J ... 7.12Hz. 3H), 1.l l(s,JH). l.16-l.87(m,l IH). J.tJ0.2.09(m, 2H).2.I )·2.44(m,4H), J.38·3.42(m, 1 H). 4.06-4.llJ(nl, Zl-IJ,4.)l(d. 

J=IC1.S8Hz, IH). 4.40(d,J=&.68.Hi:. I HJ, 4.55(d,J=16.S5Hz. IH), S.29·5.47(rn, IH), 6.37(ddJ1=10.17Hz.J1•l.45Hz, I HJ. Ci.42(~. I HJ, 

6.IJ6'd.J=8.SIHz. ztt\, 7.13(d,J==I0.19Hz. IH\ 8.00(rl,J=8.83H7 2Hl, MASS tESi-l: 633 

IA.(27 I .07(d.J==7.0C!Hz. 3H). 1.17(s,3H), 1.23-2.IO{m, 8H),2.17-2.53(m,4H), 3.46-3.SO{m, \H). 3.88{s, JH). 4.J l(d, .1=16.631'17 .. 11-1). J,J5fd. 

J=8.39Hz, IH), 4.57(d, J=l6.60Az. Iii), S.J2-S.49(rn, IH), 6.40(dd,J1=10.14Hz, Jrl.JCiHz. I H),6.4.S(~. lH), f1.50(tld.J1=3.I Ml'e 

J~=l.47Hz I H}, 6.96fd, J .. B.82Hz, 2Hl, 7.13-7.Zl(m, 2Hl, 7.S9ts, I H),8.001d,Ja:8.'80Hz.2H). MASS (ES+>: 655,l 

IA.128 0.88(t.J=Hz, lH), 0.99(d, J .. Hz, 3H), 1.1 l(s, 3H), 1.22-1 :J2(m. 4H), l.S3- l.97(m. 8H), 2.20·2.46{m. ClliJ, 3.3f>-J.40(m, 11·11. 4.JJILI. ,/"'i-11., 

IH). 4,41(d,.J>-Hz:, IH), 4.49(d,J=Hz, I H), S.30-5.47(m. IH}, 6.38(ddJ1.,,H:z.J1•Hz. IH),6.43(s, I H), 7.IJ{dd i1=1iz,J1:::Hz, I HJ. 7.7C1Ctl. 

J-Hz. 2H).8.12(d,JmHz. 2Hi. htASS (ES+): 683.2 ' 

IA.12 1> 0.88(t,J=7.32Hz. JH). 0.99{d, J=7.10Hz, 3H). I.I l(s,;JH). I .19·1J:Z{m,-4H), 1.48-l.97(m. 8H).2.20-2.48(m, 6H). 3.36-3.40(111, I Ill. 

4.30(d,J= 16.53Hz, I H), 4.41 (d, Ja7.86Hz. I H). 4.47(d, J~l6.56Hz, 1 H), 5.30-5.41(m.- I H). 6,JB(dd J1- I0, 12Hz, J1-l .S)l·b:. I HJ. C1..IJ(s. 

IH), 7.IJ{dJ=\0.02Hz, IH), 7.47(d,J=S.48Hz, 2H). 7.95(d,J=8.48Hz.. 2H}. MASS-tEs+}: 64Q,J • 
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Go1111"' ·n-NMR (0 J1[1m). MASS (El I ES+. Ill~) 
Nn 

IA.l.10 0.88(1, J•1.32H1 .. 311}. 0.98(d.J•7.l I Hz, JI I), l .IJ(s, JHJ, 1.l 8· l.42(m. 4H), l .45•l.1J1J(m. HH). 2.20·2ACilm. 610 •• l.JCrJ • .111( n1, I H 1. 
4.J!){d,J=l7.JRl-l7 .. lll),4.41-t.4(1(m. 2H), S .. lO-."i.47(m, IH),C1.38(ddJ1.:IO.JJH1 ... l:=l.SSMi, IH), f1,·Df~. I H), (1J!CJ..(1.'l5(m, IHJ, r1,•H-
7.0l(m. IM), 7.13(d,J=1J.'l9Hz. IM). 7.92-7.IJl!(m. l HJ. MASS (ES+): (1SL4 

lA.l.H O.HXO • .J:::7_1SH:r .. .lHJ. 0.1J1J{d,J .. 7.12H1 .. JH). 1.1 l(s, Jli). l.2l 0 l.3R{m.JH), 1.45-1.IJIJ(m. 'JHJ. 2.20-2.4{)fm.C1H} • .l.3(1·.lAOlm. IH1. 

4 • .1 l(d, J"'IC1.S I Hi" .. 11(), 4.41(11, J-7.6SHz. Ill}. 4.49(d, J"'IC1.5Clli?, I HJ. S.JO-S.47(m, Jll), C1,J8Cdd J1• lll.121·1;i~.1:""1.f1'JI I;; .. I ti), C1.~~c:o:. 
Ill). 7.12-7.18(111, :n11. ttoJ-8.(l(1{tn. 2Ml. MASS tF.S+): 633.4 

1A.IJ2 0.1JK[\l,J=7.041i1., 31i), I. I l(s.~H), J.16(d,J: ... 5.(1Hz. 6H), 1.30·1 .JS{m. ·1H), l .53(sJH). J, 73•2.0I Cm.4HJ, 2.2 I ·2.<10fm. SI I). 3~l7•3.-lflfrn, 
I HI. 4.2H!d .. 1..-1 f1.4KH1 .. I H), 4.42(d,J•7.<47Hr .. I H), 4.48(rJ,J .. J 6.S9Hz. I HJ. 5.311-5.47(111. I HJ. 11.3KitlJ• 1O.l7Hl' .. I HI. 11.4.lcs.1111. 
!J.IJfd,J"il0.11 Hi'., IH), 7..47J(d,J=lt33H:!.2H). 7.t>S(d, Jzll;J9Mz.2H). MASS (ES+): C13S.2 

IA.IJ.l 0.1>tl(d,./=7.13Hl'., 31-1), l.2-il(s.31-1). l.27-l.3l(m. IH). l.S.S(sJH), l.75-2.06(m,6H), 2,l•J.2.J8fm. Bl-I>. 3.13-3.11)(01. llll. ~J.l·3 .. l71in. 

tll).4,411d • .J=IJ.04H1!, I H). S.OO(d,J•l<•.S4H7 .. lllJ, 5.31-S.4K(m, I H),S.71(d,J=l6.S711r.. IH). C•.31t(d.t!J1=J0.15M1.. J~=l.7111 l;o .. I lh. 

Ci,44(~. I H). 7.15(d,dJ1=9.9'JHz. Jt=l.JOHz. IHl 7.ll![l.l=l!.S4Hz. 2H). 7.IJ4-7.97Cm. 2H). MASS (F-"i:+): <•IS.I 
IA.L\4 fl.1JR(d.J=J.J(11iz. JH), l.10(S.3H}. l.30·1.36(m. JH)-. l.SJ(s, Jli), l.53-l.98(m. 12H). 2.ZJ-2.42tnt. 41iJ. 2.72•2.l!O(m. I HJ.3.JC1·J.4CJ1m, 

I H), 4.3.lfd, J=l6S4Hz.I H), 4.42(d,J-8.8Jl-lz. I H). 4.49(d,J=l 6.S.)Hz,l HJ, S.30·5.47(n\, I H). 6.311(d.d J,::J{).14Hz. Ji= 1.~mr1 .. \ l 11. 
6.4.)rs, I H), 7.121d,d J 1=10.19H7 .. Jt"'l .241-lz, I HJ, 7.7Ci (d. J=8.27Hz, 2H), 8.l l{d,Jal.l 4H.z. 21-11. MASS (F.S+): C19S.3 

IA.IJ:; o.1)9(ll,J-7.l)Hz. JH), 1.l l(,.3H). l.25-l.32(m, IH), l.S2(s,JH), 1.72·2.04(m,6H). 2.111·2.40(m. s•I) •• l.14·3.J6(m. I H).4.,\l(d, 
J•IC•.SHl' .. I H), 4AO(d.J=8.48H1 .. 11-1), 4.48(d.J•l6.S2Hz. I Ii), 6,J7(d,dJ1~10.121h. JFI .7Zl-lz. IH), C1.43fs,I HJ, 7.l 2fd,d J,r:.10. I ~Hi. 

J!=O.IU Ii-.. I HJ, 7.47Cd, J=8.S71h:. 2H). 7.9S(d,J•8.59H:t, 2H). MASS (ES+) : 647.2 
IA.l)C1 U,1JIJ{d,J-7,l2Hz. 3H), 1.IO(s,JH). J.29-IJS(m, IH}. I.SJ (s, 3H), J,76·1.99(m,6H), 2.J7-2.4S{m. llHJ. 3.12·3.Zl(nt. IHJ. J_,:;.J.41fm. 

I HJ. 4.JJ{d, IH,./=IC1.51)Hz).4.41(d,J=ll.6JH:z, IH).4.Sl(d, IH,J=l6.5(1Hz). S.JO·S.47(m. IHJ. fi,)7(d.d J1•IO.IC1Hz.J,,=l.C1lH1_ 1111, 

C1.4){s, I Hl. 7.13Cd.d ./1=10.18Hz, Jr=Q.73Hz. IH), 7.77(rJ.J:.R.24Hz, 21-1), 8.12 (d,J"'S.14H.z. 2H). ~·JASS (ES+l: C181.2 

IA.1.\7 n.9R(d,J--7,IJHz. JH), 1.12(s, 3H), 1.29·1.JS(m, Iii), l.SJ(s, lH). 1.70·2.00'{m, SH}, 2.IC"2.4Sfm,. 71-J), 3.1.l-3.18{m, I H). ~.)f1·3.4hm. 

I H), 4.21J(d,d,J1=\7.S21-lz.JJ'"'2.62Hz. IH), 4.4l(d,Ja9.K7Hz, lli),4.45 {d,d,J,•17.67H7.,J'""2.71 Hz. I HJ, :5.31·5.47(nt. l H). C1.)~f1l.J. 
J 1•10.l 211t.J?"'l.71Hz, IH}, 6.4J{s, 1Hl,6.89·7.02(m,2Hl. 7.14(d;.J-l0.13Hz, IH). 7.92·7~C)8Cni. lH): MASS (ES+).:(141>.3 . 

111..138 0,96(d,J•7.IC1Hz, ~H), 1.1 l(s,JH). l.29-1.34(m. IH), l.S2(s.lH), 1.84-2.04(m.6H), 2.17-2.3CJ(m. 8H).3.l.tl-3.19(m, IH), J.)R-J.4.\fln, 

I Ii). 3.R8{s, 3H), 4.30{d,J=l6.SIHz. 1H)-.4.40(d,J=a8.~2Hz. IH),4.S3(d,J-16.SI Hz. IH),5.30-5.47(m, IH), 6.37(d,dJ1""10.13H~. 
Ji:sl ,74H:!. JH), 6.43(s. IH), 6.%(d.Ja8.85Hz. 2H), 7.14{d, J:::IO.IJHz, IHl, 7,9Qtd.J=8.8SHz. 2H). i\tASS (ES+\: 643.3 

IA.IJIJ. J.06(d,J.=7.12Hz.3H), l.17(s.3H), l.J3-l.38(n1, IH). 1-56($, JH). 1.60-1.99(m.SH),22g..2.r.is(m. 4H). 3.41 ·3A6(m. I HJ.4.35(d.I M. 

J:::IC..SBHz). 4.46(d,I H, J=&.88Hz), 4.SJ(d, I H, J=16.!iiSHz). 6.1 S(s,I H), 6.3'7(d.d J1•10.13Hz. J1:::.l .68Hz.I H), 6.49(d,d ./1=3.42Hz. 
· Jr""l.6SHz, \H). 7.12(d,Jz3.47Hz.IH), 7.22(d, J .. I0.12Hz. I H), 7.S8(d.J=l.48Hz, IH). 7.76(d. J=8.3SHz, 2H).8.12(d. J=8.26Hz. 21·h. 

:\IASS (ES+': 675.J • 
·IA.1411 1.0S(d,J=1.1Hz, 3H), 1.llJ(s,3H), 1.32-1.37(m, IH), l.57(s, 3H), 1.60-2.02(m, SH). 2.29·2.Cl7(m. SH). 3.42-JAJ(m, IHI. 4.31(dd. 

.11 ... 17 .S2Hz.J2=2.24Hz, IH), 4.46(d,J=8.89Hz, I H). 4.47(dd, I H}, 6. IS(s:, I H). 6.37(d,l.I J 1•10.11 Hz. J:•l .09Hz. 1MJ.6.48(dJ.I 
J1•.\,04Hz,J:•l.l3Hz, IH).6.88-7.0l(m, 2H). 7.12(d,J=J.4SHz, IH). 7.2J(d J•t0.12Hz. I H). 7.~S(dl. 7~1J5rd.dJ, .. IS.I Hz. Jri-:.4r.H~. 

\H). MASS (ES+): M3.2 
IA.Iii\ 1.0S(d,J=7.0IJH.z. JH), 1.17(s,JH), J.2S·l.3S(m, I H), l.SCl{s, JH), 1.60-2JXJ(m, SH), 2.29-2.fiSfm, 4HJ.J,4J.J.4!i(n1. 1HJ.4 .• U<1l. llt 

./=I C1.S2Hz). 4.4S(d, I H.Ja<J.02Hz), 4.SO(d, IH,J=l6.61Hz::),6.JS(S, \HJ, 6.J7(d.d J1=1CJ.07Hz. Jt=Cl.ll l H7 .. I ~l). Ct..4<J(d •. l .. J.J311r- I 111. 
7.12{tl, J=J.43Hz. IHJ, 7.22(d,./=I0.12Hz, JHl. 7.47(d.J=8.1!0Hz. 2H>. 7.!iRls. IH). 7.9S(dJ•8.45Hz. 2H!. ,\fASS (ES+): C14,I..\ . 

IA.142 1.0Ci(d, J=7.12Hz. 31i), l.18(s,3H), J.31·1.J7(m, IH), 1.56(sJH)-. 1.60·2.04(m.4H),2.29-2.651m. 5H1. 3.44-.l.48(m. IHl.J.RRJs: JU1. 

4.JJ(d, J .. 16.64Hz. I H).4.4S(d,J .. 8.94Hz, .JH), 4.S4(d,Jal6.SOH:z, IH),6.IS(s, IH), 6.36(d.dJ,-IU.IJHz. Jl=l.73Hz. 11-1). C1:'41Jld.J 
J 1uJ,46Hz.Jl=l.70Hz.IH], 6.95(d,J-8.89Hz, 2H), 7.12 (dJ•J.l.39Hz, IH), 7.23(d,J:sl0.15Hz. I HJ. 7.58(s. IH),7,1J9(d. J, .. 8.C1C1H~.:?H1. 

~-tASS (ES+): 637.4 
IA.143 \ .OS{d, J._ 7.12Hz, 3H), 1.IB(s:.JH);l.25-1.JS{m, I HJ, I .S7(s,JH). 1.63-l.99(n'1, SH), 2.0l-l.64(nt. SH). 3.45(m, 1H).4.32Cd.J,.J 650?. I H 1. 

4.4S(d, ; .. 9.01.I H}. 4.S3(d,Jc:l6.S4.IH), 6.IS(s, IH). 6.37(d,d./1•10.1 I Hz,Jt=l.75Hz. IH). 6 . ..i9(d.d J1=3.47Hz.Ji=l .71 HZ. I H1. 1.l :-

7.2S{m,4H}, 7.S8(d,)-0.81Hz. I H),-8.03.S.07(m.2H). MASS fES+): 647.2 (M+N::a)' 
IA.\44 0.96(d.J•7.17Hz. lH). 1.04(s,3H), 1.15(d,J-3.84Hz. JH), l.17(d,J=3.86Hz,3H), l .2S-J.34(m. I H). \52(s.3H). 1.76·1.:llJ(m. 4HJ. 

2.25(s,6H). 2.28(s, JH). 2.22·2.4 l(m, 4H). 2.SS·2.62{m, I H), J.38-J.43(m. I H), 4.0J(d.J..-17 .76Hz. l H). 4.)0(d. J• 17. 7•JJ 17.. l Ml.~.:· •1.1. 

J=S.81 Hz. I H), S.30-S.47(m, I H), 6.37(dd, J 1•J0.14Hz.J, ... l .86Hz. I Ii), 6.4J(s:,I H), 6.85(s, 2HI. 7.1 Ztdd • ./1"' I 0.13Hz. J,=l .211Hz. 111 • 

:'i.IASS 1£S+): 643.5 . . 

IA.145 0.95(d, J .. 7.ISH.z, 3H). l.02(s,JH), 1.20-l.42(m,8H), l.S2(s,3H), 1.72-1.&9(1n, 6H). 2.25Cs. 6HJ. 2.281s:. JH).1.25-2 ... .Ulnt. SH), J.~;. 

J.-IJ(m, I HJ.4.0Z(d,J=l 7 .62Hz, I H), 4.30(d,J=l7.83H7 ... I H),4.38(d, J .. 8.83Hz. I H), S.Jll-5.47(m. 1 H \. l•.lB(dd.J,=10.14111..Jir=l .~t,Jit. 

1 HJ. (1.44ts.1 H). 6.85(s:, 2H). 7.13(dd.J.=10.I4H.z,J,=l.31}Hz, I H). MASS (ES+\: 70S.J (M + N::ar. 
IA.14(1 O.j)6(d,J-7.IC1Hz. 3H), J.03(s,JH), 1.2S-l.J4(m, I H), l.52(s,3H), J.S4·1.69(m,4H), l.7fl·l.89{m. 7Hl: 2.25(s, OH). 2.ZSfS.:1HI. 2.2"1· 

2.80(01. I HJ, 3.J7-JA-3(m, JH), 4:03(d,J=i7.77Hz. I H), 4.30(d,J=J7.77Hz. IH);4.37(d.J=S..7Hz. IHI. S.30-5.47(m, I H1. C1.J711!ll. 

J1=10.\4Hz.J1=1.82Hz. IHJ.6.43Cs.i'Hl. 6.ssrs. 2H), 7.12(dd,J1=10.14Hz.Jt"l.12Hz. IH). ~l..\SS (ES+): 61)9.4 

IA.1<17 0.97(d,J=7.17Hz, 3H), 1.02(s.3H), 1.28~1.34(m, IH), J • .52(s:,3H), 1.72·1.97(m. 6H), 2.18·2.23(m.51i), ?.26(s. UM). 2.28fs • .\H). 2.JrJ. 

2.43(m. 2H), J.l 2-3.20(m, 1H), J.38-3.43(m, IH),4.06(d,J=l7.72Hz, IH},4.29(d,J•17.72.Ht. IHt. oi.37(d.J=S.92.Hz. IHJ.S.30·5.~i•m. 

I H). 6.38(dd,J1=10.15Hi,J2•1.87Hz. lH), 6.43rs,IH), 6.85(s,2.H), 7.l l{dd,/1""10.13Hz,JJ=l.27Hz. lH). MASS (ES+): C15S.4 

JA.14S 0.91.{l.94(m. 2H), 0.98(d.J•7~1 I Hz,3H), l~OJ(s. JH), 1.09-l.26{m. SH). 1.52-(sJH), 1.6S-l.75(m. SH). l.83-i.93(nt. 2H). 2.l7-2.22CIT' .. 

3H). 2.23(s. 6H), 2.28(s. 3H). 2.34-2.JS(m, IH). J.37·3.41(m, lHJ, 4.0&{d,J=17.78Hz, lH).4.27rd.J=l7.7QHz. 1H).4.27(d, • .F1l.0$H1,. 

I H). S.30-..~46{0\ l H). 6.JS(d,d, J,=10.14Hz, .J:=l.SSHz. I H). 6.4J(s, I H). 6.gscs. 2H). 7.l 2{d.d. J,==10.12Hz. IJ=l .20H1., I H). MASS 

(ES+): 719.4 (M+N:ir 
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Com11. ·•n-NMR (i ppm), MASS (f.I / F.S+.111/:) 

N• 
IA.149 IJ17(ll,J=7.IJH7 .. 31-1), l.20(s,311), l.l5·1.40(m, IH), l.S6(s.3H). l.72·1.98{m. JH). 2.25(5, C1H), 2.2.N(i;,JH). 2 . .32-2.«fm, -Ill!. J.44-

.l.4'1(m, IM), 4.l.l(d,J•17.691·1~ .. I H),4'.23{d,J-17:6'.1Hi, IH),4.40(d,J=8.RC1Hz. ll0,4.Sl-4.55(111, 11·1). S.34-S.51Cm. 1111. Ci.J!lldd, 

,t,=10.10111'!,J:= l.79H7., J H), 6.41(s,IH), 6.86(s, 2H), 7.IO(dJ.J,.-4.94Hz.J:-3.I I Hz. I H), 7.25(thl,./1= I0.121 lz J:=l.O.'\l l;e. I H). 7.:\Khld, 

J,::.4.'>RHz.J:r=l.JSHz. lfl), 1.73(dd, J1•3.6SHz,Jt=l.16Hz. IH\. MASS (ES+\: 683:9 . · 

IA.l!iB OJtlUl.94(n1, 2H}.0.'19(d,J=7.IOl-lz. JH), J,IJ(s, JH), l.17-1.JS(m.4H), l.SJ{s, 3H), Lli4-l .!J8(m. 101-1),2.17·2.46(m. C1f-I), J.3~-3 . .lWm. 

IH). 4.lO(d,d,J1=IS. l<1Hz.J_r2.50liz. I HJ. 4.40(d. IH),4.42{d.d.J1•17.58Hl' .. JJ•2.47Hi-.. I Ii), 5.31-5.4S{m, IHJ, t1.)S{tl,t1.J1E.lil, J.11 Ii-., 

Jt"1i1SHz. I H). 6.43(s. UI), 6.89-1.0lfm,2Hl, 7.1Jfd.1J,J1=IO.l IH2,J,-.1.11Hz.. I HI, 7.92-7.981ni. un. MAS.~lf'.Si'): (191.3 

IA.141 0.91.0.1>7{m, 2H),0.99(d,JP.7,1Sl-ilo JH). 1.1 J(s,JH), l.1J•l.JS(m.4H), l.S2(s, JH), l.C1l•l.95(m. 1>1'1), Z.19·2.40(m.C1H), J.35-.l.41Jtm. 

I H). 43J(d,J=16.4J-Jz, I Ii), 4.41 (d, J~t2.88liz, I H), 4.45(d,J•l6.S3Ht, IH), 5.JO-S.47(m. I H), 11 •• ~ll(d,U J, ... I 0.12Hz. Jl= J.8111"7 .. I H). 

<i.4.\(s,1111, 7.13!d.llJ1-I0.14Hz.Jl"'l.27Hz. lHl, 1.46(d,J•8.S5Hz, 2H), 7.94(d,J=8.f1IH? .. 2H). MA.\'S(F.!)+): 711 • .l {M+N:il' 

IA.1.12: O.CJl-0.97(111, 2H). l.OO(d, J•7.13Hz.JH), J.11(:1,JH), l.IJ-IJ6(m,4H). l.SJ(s,JH), J.Cil-l.1Jl(1n, l<tHJ, 2.2{).2,4S(1n. C1H1.J.)4-.'.llU{m. 

I H), 4.3S(d, J= l6.S6Ht, I H), 4.4 \{d, J::8.94Hz, I H), 4.4K(d,J""-l6.S4Hz. IH), S.l0-5.47{m. I H ), l1 . .lN(d,d J 1"'10, 15H7., .1, .. J .87M1~ 1111. 

l1.4l(s,JH), 7.12fd,d,J1;:;10.13Hz,J...:l.26Jb .. IH), 7.76(d,J .. 8.28Hz. 2HJ. 8,l l(d.J•8.H1Hz. 21i), ~1A.."\S (ES+J: 713. I 

IA.15l o.1J1.U.97(m, 2H). l.OO(d, J.::7.11 Hl. ~H). I .12(s, 3tl), J .09--J.36(m, 4H). l.52{s, 3HJ. 1.(ll·l .37(m, JOH). 2.20•2.J9(m, 61~). J.37-3.4Zfm, 

l H). 3.8M{s, 31-1). 4.34fd,J=lb..49HZ, I H), 4.40(d,J=9.f9Hz. lH).4.48(d,J=l 6.43Hz. I HJ. 5.31)-5.47("1, I H). 6.37(d.d J1=JIJ.14H7., 

.l;rl.7<1Hr, IH), 6.43(s, IH). b.95(0.J==B.87Hz, 2H), 1.IJ(d,d,Ji-tO.IJHz.Ji"'l .021iz. I Hl. 7.9l)(d,Jaa8.R9Hz.. 2H). MASS (F.S+): 707.3 

CM +N:i)' 
JA.154 0.81J(l,~7.34Hz, JH), 0.97(d.J 7.IOHz, JH). l.Ol(s,JH), l.2S·l.96(m, IH), 2.09·2.40{m, ISH), 3.38-J.42{m, I H),4.05((1,J-17.SllHz, 

IH),4.21J(d,J•l7.72Hz, I H), 4,J9(d,J•7.99Hz, IH),5.J0-5.47(,,\ i H),6.JCJ(dd J 1=J0.10Hr .. J:=l.C1!iH1.. I H), fl.43(~ IH}. f1,KS(i;, 2H). 

7.13(U,J-10.07Hz, IH).MASS(ES*"\:6S7.3 ' 

IA.JSS l.IJJ(s, JH), l.06(d,J•7.19Hz,JH), l.l6(t,J.=7.09Hz, lH). l.32·1.94(m, lOH), 2.2Z·2.44(m, 12HJ, 3.37-J,42(m. IH),4.04-4.18(111, Jiii, 

4.JU(d,.(=17.74Hz. I H), 4.36...t.lB(m, I H), S.30•5.4S{m. I H)..6.37(dd, J1•l 0.14HZ,JJ=l .67Hz, IHI. 6.42(s, 1HJ~6.86(s, 2H). 7.12(d. 

J=ltl.21Hz. IH). MASSlES+):645.I • ' . " 

IA.ISf1 \.0(1(dJ:::7,19Hz. JH). l.l l(s,JJ:i), l .2S-1.97(m, 8H),2.25(s,6H),2.l8(s, 3H),2.J0-2.S3(m, JH), J.46-l.Sl(m. 1 H),4.07(<l.f .. 17.841·17-

IH), 4.31(dJ='l7.82Hz, IH),S.34-.S.46(m. IH), 6.41(dd,J1=-10.141-lz,J!•1.87HI'!, IH), 6.Sl(dd,J,,,.3.SOHz,Jr:I .73Ht. !HJ. h.11.S(~. 2HJ. 

7.12·7.IClfnt. 2Hl. 7.S9(d,JaU)IHz. IHl MASS IES+-) :667.3 . . , · 

IA:\~7 l.07(d.J-7.·l0Hi; 3H), l.17(s,3H). 1.21·2.0J(m. 8H),2.17-2.55(m, 4H),3.45-J.48(m. IH). 4.32(d. J=J6.SUHz. IH), 4.411(d,J'-~t4C11i1:. 

IHJ. 4.Sl(d,J-l.S.90Hz. IH), S.7·5.49{m,'I H), 6.40(dd,J1al0.14Hz,Jt"'l.70Hz. I H),b.4S(s. I H), 6.Sl(dd,J1=J.44Hz.Jri.<>7Hz IH). 

7.13-7.ICi(m, 2H) 7.41ld, J::>S.S6Hz, 2Hl, 7.S9ts:
0

IH), 7.96(d,J=-8.59Hz2tl). MASS CES+l: 6.59.S 

IA.l.5R 0.1)7(s,3H), l.14(l,J--7.S4Hz, 3H), l.19-l.2S{m, IH), l.38(d,J=7.3SHz, 3ff), l.54(s.3H). i.92•2.14(111, 4H). 2.26·2.48(m, .'iMJ. J.'17(d. 

J•l<i.90Hz, I H),4.4S(d,J.,.8.33Hz, IH), 4.56{c!,J=Hi.89Hz. IH) • .S.31·S.48(m, IH). 6.38(ddJ 1=J0.14Hz,.t~=l.8SHz: I H).f>.44(s.l H}. 

7.14(Ud J,=10.12Hz.Jr=l.22Ht. IH). 7.47(d.Js:8.60Hz. 2Hl. 7.9J(d. J::8.59Hz,2Hl. MASS' lES+}: 643.3 (M+Nnr . 

IA.159 1.08(d,J-7.\4ffz, 3H). l.17(s.JH), l.J7·J.42(m, IH), 1.SS(s,3H), l.18-\.94(m, 4H), 2.00-2.57(m, 4H). 3.44-J.41J(m. I Hi 4 . .}1~d. 

J=l6.62Hz. I H), 4.47(d,J=6.SSHz, IH),4.SJ(d,J-16.S7Hl. IH), S.33-5.SS(m, IH), 6.40(d,d J 1=10.15Hz.Jrl.SOH:z.IHJ.C1.46fs,J H), 

7.l l(d,dJ1=4.1)5Hz,J2•3,87Hz,IH), 1.15(d,Jal0.l4Hl, IH), 7.Slf(d,dJ1=5.02Ht. Jpl.lOHz.I H). 7.74{d,tlJ,=3.85H:r:.J1=1.J.2Hz.I H), 

7.7G(d J=S.39Hz. 2H~ 8.10/d J=8.23Hz. 2H\ MASS rES+I' 709.3 

IA.Ifill 0.99(d,J•7.10Hz. JH), 1.09(s,3H}, l.1 l(tiJs7.59Ht,3H), J.31-l.J6(m, IH), l.S3(5, 3H}. l.72·J.97{n1. 4H). 2.23·2.44(m,<1M). 3.32~ 

l.37(nt, I H), 4.38-4.48(m, 3H}, 5.30-S.47(m, I H). 6.38(d, J1=10.14Hz.,Jisl 5Hz., I H}, 6.43 (s. IH), 7. I 3(d, J= 10.08Hlo 1 uj,:7.72 (1, 

J:i:7.911Ht, IH). 8.34(d,J=1.78Hz. IH), 8.46{d.Ja=8.17Hz.J1 .. l.14H!:. IH), 8.82(S. lH). MASS lES+I: 654,J IM""Naf 

IA.1(11 • o.1)9(d.J=7.16Hz. 3H). 1.12(1,J-'7.S8Hz,3H). t.13(s,3H). J.31·1.35(m, IH), l.S2(J.lH), 1.7'1·2.0l(m, 3H), 2.23·2.45(m.<1H), 2 .. Uls, 31-1). 

?.3J(s, JH). J.38·J,4J(m! 1 H).4.J4(d,J>o"l6.6SHz,, IH). 4.31J-4,41(m, IH), 4.S2{d, J=ol6.66Hl. IH), 5.Jll-S.47(in. I H). 6 . .l7(Ud. 

J1=10.14H~,J!•l .81 Hz, IH), ll.43(s,1H), 7.13(dd,J1•IO.IJHz,/f"l.23Hz. IH), 7.24(d,J=7.8<iH;r., IH), 7.~4(dd.J1=8.5l Hz.Ji=l.JXH;._ 

IHI, 7.77ts, I H). MASS n:<c+t: 61S:.4 ••. .. · . :· .• •. . . . 

IA.1<12 0.97(s,JH), 1.14(1,J-7.SIHz, JH), l.21·1.27(m. IH), 1.J8(d.;F7.J7Hz,3H), 1.S4(s.3H). I .73·2.12(m,5H). 2.26-2.5D(m,~Hl.4.Ul(d, 111. 

JsJ6.98Hz),4.46(d,J=S.09Hz, IH),4,5il{d,J=l6.98Hz, IH}, S.31-5.48(m, JH), 6.38(dd,J1=10.l I Hz.J1=1.78Hz. \H), 6.44 (s. IHJ. 

7.l l(dd,J ... l0.17Hz.J1=1.27Ht, IH>. 7.77(d, J=l.35Hz. 2H),SJl0l'd,J=S.OSHz. 2H). MASS (ES+l: r,ss.4· 

IA.\Cil 0.93(1,J=7.J6Hz, 3H). l.OO(d,.J=7.20Hz, JH), 1.1l(s,JH),1.25-l.97(m. IOH). 2.20-2.41(m,6H). 3.JS·J.J9(m. IH).4.J3!d,./=IC1.SKH%, 

I H).4.4 l(d.J=8.84Hz. I H). 4.SO{d • .I"" 16.SJHz, IH) • .S.lQ-S.47(m, I H), 6.38{tld J1•10.14H~ J2"' I.SI Hz. I H). 6.4)(5, I HJ, 7 .12ri1t1 

J1=10.l 2HZ.Jl=l .17Hz. I H), 7. 76(d, J=8.29Hz, 2Hl, 8.12ld,Jc8.I ZHz. 2Hl, MASS IE$+l: 669.3 

IA.lfl4 0.94(1.J=7.40Ht, 3H), 0.99(d,.f.::7:15Hz, J.H), 1.J l(s, JH}, l,24-l.98{m, lOH), 2.2Z·2.41(m, 6H), J.36-J.40(m, IHJ,4/l!J(J, J-1<1.SlH1_ 

I H},4.41(d,J=8.74Hz. I H),4.41(d,J•l6.S4Ht, IH), S.J0·5.47(m, IH).6.J7(dd J1=10.12Hz.Jrl .75Hz, IH}. 6A3{s:, 1 H). 7.13[dd 

J 1=1D.l 2Ht.J:"'l.14Hz, lH), 7.46-7 ... 8(m •. 2H), 7.9S(d,J::i:8.61Hz, 2H).·MASS (ES+l: CJJS.J · 

IA.lfi!i 0.94(1,J=7.J9Hz. JH), 0.9'J(d,J-7.16H'"-i lH), 1.lJ(s,JH), t.22-2.0l(m, IOH), 2.20-2.4.5(m.·6H). 3J6-J.40(tTL IHJ. 4.JO{llJclli.:12Mi. 

I HJ, 4.2S{dd J,::l 7.S3Hz. Jr2.68Hz), 4.4'2-4.47(m, 2H), S.30-SA7(m, IH), 6.J8(dd J1=l 0.14Hz. Jl= I .76Hz; I HJ. 6.43(s, 1 H). (1Jl.IJ. 

7.0l(m, 2H), 7.12-7. IS{nt. IHl, 7.92-7.98rm. IH). MASS lES+l: 637.3 · 

IA.IM1 O.Q4(1,J-7.36Ht, JH), 0.99(d.J-'7.16Hz. JH). Ll l{S. 3H), t.24·l.99(m, IOH), 2.20·2.41(m. 6H), J.J7·3.4l(m. IHJ. 4.30(ti,J"'l<1.52Hz. 

1H).4.41(d.-J•8.86Ht, I H).4.49(d.J=l6.51Hz, IH), S.l0·S.47(m, lH}, 6.38(ddJ1 .. IO.l .. Ht,JJ"'l ,14Hz, IH), CJ.-.1J(s, I H), 7.1'2-7.IS(m. 

3Hl.'S.OJ-S.06[m. 2H). MASS CES+): 619.4 

IA.167 0.94(t.J=7.40HZ. JH). 0,IJ9(d.J"'7.15Hz, JH), 1.20(s, 3H), l.17-l,87(m, JOH), 2.20-2.4S(n\,6HJ. J.38-J.43(m. IHl •. \.RBis. 3H).4 .. 10ltl. 

J=IC1.44Hz. 1 H),4.4J(d, J•9.06Hz, tH),4.52(d,J::J6.SI Hi. IH), 5.30-5.47(m, lH), 6.38(c.ldJ1=10.15Hz. JlcJ.8.SHz. !HJ. Ci.43,~. 1 H). 

6.94-6.'J7(m. ZH), 7.IJ(dd J1-I0.12Hz,J;i-t.21 Hz IH), 7.98-B.O(}(rn, 2H). MASS (ES+): 631.J 

IA.H18 l.07(d,J=7.15Hz, 3H), I .I 6(s,3H), 1.JS·l.4l(m, IH). l.SS(s.3H). !.74-2.03(m,.4H), l.28·2.SS(m. 1HJ,3.43·3AS(m, I Ii), 4,JJ{d. 

jGl(1,67Hz. I H), 4.46(d. J=l 1.14Hz. I HJ, 4.49(d,J .. 16.89Ht, IH), 5.32-5.49(m, IHJ, 6.40(dd.J1 .. IO. )4Hz. Jf"'l.C11JI~'! I H). {1.45rs. 11\). 

C1.50(dJ,J1w3.47Hz.J~=l.69Hz, IH). 7.13(d,J•2.81Hz, IH), 7.14(dd,J1""9.98Hz.J1=1.20Hz IH), 7.4.5(t.J=7.89Hz. I H). 7.57(dil. 

J1 111 L~6Hz.h"'4l.89Hz, IH), 7.59(m, I H). 7.88·7.9\(m. IH). 7.98(1,J=l.7.SHz. I HJ. MASS (ES+): 681.3 (M+Naf 
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Cu11111. 
No 

1H•Nr.1R (6 p)'lm). MASS (El I ES+. 111~) 

lh.JC1') 1.0.l!s. ,\llJ, 1. l.'-1 • .l&(rn, Ill), l.43CtlJ-7.2)Hz, 3H), l.56(s,JH), I. 77·2.2)(ni, 511), 2.31·2.67{m. -1111. J.'J7{d. Hi. J= I ?Jllll lz). 4.;\l{d, 

,/=7 • .1Mlli' .. 111), 4.62ftl,.1=17 .U)I Ii>., 111). 5.24·5.57(m. I H), 6.4l(d,J=I0.09Hz, I Ii), f1.44 (s, 111), <1.~J(dd J 1=.l.24H1 .. J .... 1.41Jl I;-.. 111), 

7.17 hl.J•1J.71 lb:, Ill), 7.20(d,J•J.ll3H1.. 1111. 7.62fs. IH), 7.76{d. J•8.ISM~2H). R.OIJ(tl,J•H.OIJlb:. 2H}. P.1ASS (F .. ~+): C1•JJ.2 

JA.170 l.D7(d,,/•7.lJlfa, .11[),1.17($.lH), l.JS·l.4l(m, IH), l.S4(s, JH), 1.76-2.CM(m, •UO. 2.2R-2.54(m. -IHl,J.45·3.SO(m, 111).J.HJ(,,; •. lll), 

4.J<t{tl, I If,,/= 1<1.<11 Hr.), 4.4S(tl,J=S.19Ml'., I H).4.SI (d,J=l6.6~Hz. ·IH) • .S.32-5.41J(m, I U),l1,)'1{llJ.J1•10.1 SM?...lt=l .K411l'- 111). i..4~($, 

IHI, Ci.!ill(dd,J,=J.SCll·li' .. Jt=l.7{)117., I H). 6.C18(1.J=l.27Hz. IH). 7.13-7.17(m,4H). 7.SI) (111. 11·1). i\lASS(FJi+I: M1:5.2 · 

IA.171 IJ)](J.J-7.12!-fz. llf). l.17(s.lM). J.34-1.42(m. IH). 1.SS(s, JH). l.7).J.ll!J(m,4H). 2.2R·2.S5(nt. .an. l.41-l.47(nt. I I·l),4,35(11, Ill, 

J=ll1.41Jllz). 4.46(d.J=8J1llll'~ 11·1), 4.Sl(J.J=J6.49Bz. IH}. S.J3·S.4')(m, 1IU.6.40(JJ,J1cl(t.l2117~Jr1.7JHi, IHJ,<1 . .:IS(s, 111), 

C1.51{r.(d,J1r=J.471·fa.JJ=l .7 I llz. IH), 7.l)(d,J~J.46Hz, IH). 7.14(d,Jal0.8Hz, Iii), 7,51J-7.C1lljm. 11n. K.17(d, J=K.KH:r .. 21-1). K.M(tl. 

J=K.72117., 211), l\'IASS tES+l: 692.3 CM+Na\" . . · 

11\,)7~ , 1.U.l(d. J-7.16~b:, JH), I .IJ(s.Jli), 1.33·1.JR(m, IH), I .!52(s, JH). 1.66·1.IJf>(m. 4H). 2.J R-2.Jll(nt. 4HI. 3.JC,.J.43(m. I HJ. 3.4l(s. ~Ii), 

4Jl:"i(x, 21f). 4.JS{d, I It. J-l 6.<~7lb:), 4.40{tl, J•9,0 I Hz. lH), 4.49{d,.l-16.66Hz, I H), S.lO·S.47(m, 1111. &.37{dtl, J 1•10.12Hz. 

J;= I .7llli!,1 M), C1.4J(s. I H), 7.1 l(lld. J1=l 0.1 I HZ,JJ=l .01 Hz. I H}, 7.77(d, J=l.JJH;c, 2U). R.11 (d.J:::ltl XHz. 2H). MASS (F.S+) : Co'l) .• l 

(M+N:i)' 
IA.17) l.Dl(d,J:::7.14Hz. Jli). l.07(s.;\H), 1.31·1.JS(m, IH). l.52(s.lH), 1.75-J.C)S(m. 4H). 2.1CJ-2.J.5(m.4HJ. 2.2S(s. 6H), 2.2R(.o;, )Ji}. ).41f.o;, 

3H),.1.41-J.4'J{n'I. lHJ, 4.0S(s,JH), 4.07(d,.fa13.34Hz. IHJ.4.27{d,J=17.8SHz. IH),4.37(d.J=8.CJ.U-l;r .. l H). 5.3U-5.4L'.l(m. I H).f1.J7<ild. 

J1=IO.IJHz.Ji"'l.6!'iH7., I Hl.CiAJ(s.I HJ. 6.86(s, 2Hl. 7JUd,J1=10.09H2. I Ht. MASStES+l: C1b7.?tMTN:il' 

IA.174 O.CJIJ(d,J .7.00H?.. JHJ.l.10-l.14(m, 6H). l.22·1.97(m, SH). 2.20·2.4S(m. 6H). J.3S·3.31J(m, Iii). ~.?7(1l,J•\6,JC!l·J1 .. 1 liJ.4Afl-4.45(m, 

2HJ.S.30·!5.47{m, IH), 6.J7(dd,J1•10.14Hz.Jr-l.74Hz IH), 6.43(s. IH). 7. IJ(dd,Jr•I0.15H7 .. J:•0.9UH7. IH), 7.24-7.?f!(m, IH), 7.'JI-

7.tl5(m, Iii), 8.08·8.IO(m: I H). MASS (ES+): 639.4 ' 

l/\.l 7!i 0.91(s,JH). l.25-l.27(m, IH), I .44(d,J=7.23Hz,JH). l.55(s,3H). l.74-2.17(m,4H), l.23(~.6H), 2.?l!Cs. 3H). 2.31-2.SS(m. 4H), J.6'J(d. 

J=l7.Ct4M7 .. I H),4.43(d,J=l7.C1JHz, I H),4.46(d,J•l l.28H%, I H)., S.J2·$.48(m, I H).l1.40(~d.J1==10.1 I H7.,J~::::J.MU-11 .. IH). ti.44(i;.IH). 

6.52(dd,J1=J.C1)H2.J1=l.Sl Hz, IH). 6.8S(s, 2H), 7.16(dd,J1=10.15Hz.J1'=0.99Hz. IH). 7.1 1J(d,J=:t.31H1~ I 1·0, 7.C11(tl •. l=0.79Hl'- I HJ. 

MASS (ES+) :667.l 
IA.17C1 t.01Cd.J•7.14!-lz, 31-1), J.06(s. )H), J.21(d.J-7.00Hz, JH), l.32-J.36(m, IH). l.S2(s, JH}, l.7S-1.94(m,4H). 2.25(s.6H). 2.2tl(s. 3HJ, 

2.20·2.JCi(ni, -1HJ. 3.JS-3.45{m. I H), 3.54(q, J ... 7.02Hz. 2H}, 4.06(d, J""l7 .75Hz. l H). 4.09{s, 21-1). 4.26(d, J .. 17 .ll2H:r., I HJ. 4.Jci(<l,· 

j=!t1J4Hz. IM}. 5.2'>·5.47(m, 11·1). 6.37(dal.J1•10.l 4Hz,JJ91.78Hz. I H}, 6.43(s.I H), 6.Sf1{s, 2H). 7. lO!dd, Ji• I 0.11 Mz, J:•O.R2Hz. 11·1). 

MASS (F.S+): 6SIJ.I 
IA.177 l.03(d.J-7.13Hz. JMJ, l.IJ{s, JH), 1.2\(t,J .. 7.00Hz, 3H), l.J2-l.37(m. IH). J,S2(i;, 3H), l.61!-l.1>.'tm. 4H). 2.2CJ.Z.4S(m,4H). 3.lK· 

J.43(m, 1 H), 3.54(qd, J1=6.Cl&Hz, Ji,;, I .49Hz. 2H), 4.09(s,2H), 4.25(d,J=l6.66Hz, I H), 4.40(d, .F I0.4RHz. I H). 4.49{d.J= I ri.11)H1~ 11-1) • 

.!i.30·S.46(m, 11·1), 6.)7(dd, J 1 ... J0,15Hz.JJ ... l.72Hz, IH), 6.43 (s, I H), 7.J \{dd.J1=10.1 Jl-lz.J~=0.73Hz. IH), 7.77(tl ,/•8.28Hz. 2HJ. 

S.J ICd.J•B.ISHz. 2HI. i\1ASS (ES+l: 685.1 • 

IA.17K l.07(d.J=7.12Hz, 3M). l.l<>Cs.3H). J.31•1.40(m, I HJ. l.S5(s.3H), I .77-2.06(m.4H), 2.2J-2.:54(m.-1HI. 2.37(s, MiJ, 3.46-l.!i0{111, \-Hl. 

4.;.\!'ild,J•IC1.8!5Hz. 1 H),4.4S(d,J-S.6Hz. I HJ, 4.S6{d,J=l6.77Hz, IH), S.32~S.49(m. IH). 6.llJ(dtl.J.-~10.ISHz.Jr 1.1H1~ I H). 

6.45(s.IM), 6.50(dd,J1 .. J.43H~J1-l.68Hz. I H). 7.IJ(s,lH). 7.14(s, lH). 7.IC1(dd,J1•1 l.711H;r, • .lf"{U171-lz. IH). 7.24(~. lllJ. 7S'~{i:. 111). 

7.r1l(:i, JU). i\1ASS (F..S+): 6S3.I 
IA.\71) 1.08(d,J=7. \ 1Hz. 3H), 1.16(s.JH), 1.33-1.4\(s, lH}, 1.SJ(s,JH), l.7J-2.04(m,4H),2.28-2.Sl(m,4H),3.4&.3.51(n1. JH),4,44(d,.1'=8.4?H1 .. 

I HJ, 4.S)(d,J=l6.43Hz, I H),4.Ml(d,J=.16.48Hz, IH), 5.ll-5.4B(m. IH),6.31l{dd,J1=lO.ISHz.J2 .. 1.84Hz IH). C1.4S(s. lHJ. C1.SO(dtl, 

J,=3.48Hz.J,=l.69Hz. IH), 7.\3(s, IH). 7.14(dd, l1=8.47Hz . .frl.99Hz lH), 7.S6-7.6;i(m. 3H). 7.87-8.04(m. 4H), &.S8(s. I HJ. ~iASS 

(ES+): (175.1 
IA.Uta 0.98(s. 31-1). l.06(d,Ja7,15Hz. 3H). J.33·1.3Q(m,1H). l.!51(s.3H). l.71·1.931m.4H), 2.3:i·2.41l(m. 4H1. J.42-3.47(m, 1H),4.37(d. 

J ... 13.12!-lz. I HJ. 4.3'Xd,./=l.87Hz, I HJ. 4.SIJ(d,J•l6.48Hz. I H), s.J0·5.47(m. I H}. -0.37(dd.J1• l,ll.121-lz.. Jrl .ROMz I H). (1.44CS°. IM). 

6.SO(dd.J1•3.14Hr.,,h .. 1.lUHz, 11-1). 7. I l(dd.J1•6.33Hz.JJ"'l.'21Hz, IH). 7.13(s, I H). 7.S2-?.61(1n.-IH). 1.89ldtl.J1=8.$411z.J:=l.-1Jl1:-. 

I HJ. 8.02{d,Jc8.22Hz. I H), 8.07(dd,J1=7.22Hz.Jf=(l,9"4Hz, I H), 8.49(d,J=8.42Hz. I H). MASS (ES+): 674.C) 

IA.181 l.06(d,J=7.10Hz. JH). l.16(s,3H), l.34·1.42(m, IH). l.54(s, 3H), l.65·2.02(m,4H). 2.211fs,JH). ~.24-2.C11(nl.4H).J.44-.\.4tl(m, I Ml. 

4.37(d, I H,J=l6.5JH7.},4.44(d,J=8.<ISHz, IH),4.53(d,J=il6.5Hz, IH), S.31-5.4S(nt, IH). (i.)4(d.J=l.:i41·1z. 1l·IJ.6.38(dt\,f1•Ul.l21 lz. 

J:=l .75Hz, IH). 6.44 (s, IH). 7.JJ(~dJ,=10.l IHz.J~l.OSHz. lfi), 7.44 Cd. J:::il.43ttz. IHJ. 7.7(1(ll Jc8.26Hz. 2HJ. K.12(d,J=K.131 ll'~ 

2H). MASS (ES+): 707.2 
IA.182 l.C>Std.J-1.IJHz.,JH). \.09(s.J:H). l.3Ci·l;4)(m. I H). 1.S4Cs.3H). l.7S·2.00(nt.4H), 2.2Ci(s. 6H), 2.2:.-C(:;, 3H), 2.)IJ(s. 3H). 2.-11-2.Ml(m, 

41i). 3.47-J_.-,O(m. I J·l),4.09(d, Jal7.81Hz, I H), 4.32(d,J.=l 7.76Hti IH).4.4l(d,J-8.281·fr~ I HJ. :"i.)?·:5.4R{n'I. IHJ. C1.J4(d.J=i.21111~ 

IHI, C.,)8tlld,J1"'IO.l6Hz.J1=l.6f1Hz. IHl, 6.44(s,I H). 6.8S(s, 2H), 7.14(d,J .. 10.l 1 Hz). 7.43(d,J=l.18H~. l HJ. ~tASS {f:S+): (181 .I 

IA IS.l 1.07(d, J=7.10Hi. JH). \.1 J(s,JH), 1.32·1.42(m, lH}, J.S4(s, JH}, l.73·2.00(n1,4'H), 2.27·2.SJ(m. -IH).J..40·3.44(m, JM). -11.05{~. 31-1), 

4.)1)(s, 2MJ. 4.46(d, J-8.45Hz. I H}, S.32-5:48(m, I H), 6.40(dd, J1=10.12Hz.J!~l.68Hz. I HI. li.45()', 11·1). C1.50{dd,J1=3 . .!4 lh:,,/J::::IJ1lUiz. 

I HJ. 7.ll{s. I H). 7.15(dd,J1=1 {.15Hz.Jr0.94Hz. \H). 7.19(d,J,,,8.8BH.t, IH). 7.59{d.J"'O.C19Mz. I H1. lt22Cdd.)1=8.81H1.J~=2.1r11iz • 
. I Hi. 8.49{d,J=l.15Hz. I H). MASS fES+) ! 700.1 

IA.184 1.07(d,J=7.16H2, 3H). l.lS{s.JH), I .32•1.40(m, IH), l.SS(s.JH}, l.73-2.08(m.4H), 2.2$-2.43(nt.4Hi. 2J2{s. JH}. 2.32 ts. ll·l).J.4C1· 

351(ni, IM).4.34(d,J=l6.73Hz, l H). 4.4S(d,J~8.0SHz. IHJ, 4.S7(d.J=lb.76Hz. IH). S . .\2·5.49(m, I Hl. Ci.39{dd,J, .. I0.14H7..J~-lJ!2M1 .. 

I HI. C1.4S(s,l HI, CJ.:50(dd,J1=3.S3Hz.J:=l.74Hz, IH}. 7.13(dd,J1=3.63Ht.Jt•0.62Hz. IM). 7.l6(dd.J,•10.14H:r.,J~..:J.JRM7.. 11·!1. 7.24(d. 

J::7,87Hz. I Hl. 7.59fm. \ H \. 7 .74{dd. J,=8.69Hz. J ... ! .66Hz, I Hl, 7.77(s, I Ht MASS (ES+J: 6~3.S.tM+H)' 

IAJS5 1.0!i(d,J=7.17M~ JHJ, l.16(s. 3H). 1.14·1..o!O(m, IH). 1,5-'(s, JH), 1.72-2.0J(m,4H}. 2.211.2.48(n\. 4HJ. 3.42-3.47(111, I HJ,4.):5(11. I H. 

J•I C1.CiOHz): 4.46(d.J-8.55.Hz, I H), 4.S)(d,J•l6.65Hz. I HJ, S.32·SA9(m, I H), l1.39(ddJ1==1O.J4Hz.J!"'l.84Hz. I HJ. Ct.45 ts. I H). C1.<1S(d. 

Jal.52H1 .. I HJ. 7.13 (ddJ1-=I0.12Hz.J:=-l.21Hz. IH), 7.42(t.J•l.70Hz. IH). 7.76(J.J•H.27Hz. 2H1. 7.t>7(d,.l==ll.7!5Hz, I Iii. >:.12(d. 

J=8.0SHz.2HJ. t.1ASS <f'-i;+J: 693.2.tM+H)' 
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C:mn11. "H-NMR (&ppm). MASS(EI I F.S+ .. nrl.:) • 

Na 
IA. llU1 1.U4(d.. J"'7.12H;!, JU), l.IO(i;.lll), 1.l3-IJ8(m, IH). l.54(s.JH). 1.75·2.04(m, 411), 2.25(s, (1J-f), 2.2K(s, .lU). 2.17·2.4rl( 111• -111 1 .. ~.4h· 

.lAlJ(m, 111). 4.IJ'J(d,J=l7.S~H~ .. I ll).4.30(d • .1=17.79Hz. IH).4.42(d,J=7 .8SH;!, 11I},5.32-SAH{m. I H). C1.411(1.ltl.,/1= ID.I :!I b;.J;=l.70111 .. 

111). (1.4!i(s.1 M).{1.6S(d.J::11,.so1-1z. I l'I), 6.8S(s.2H). 7.13(dd,J1=-I0.01Jliz.J1-0.79lb. IU). i . .J2(t,J=l.4111V .. 111). 7.''7b;. 1111. )1AS!i 

(f.S+) ! {1f17.I IM+l-ll' . 

IA.187 ll.44{s •• \li), 0.95(d •. f.:>:7.02Hz. 3H), l.()8(1,J=7.S3Hz.,3H), l.22•1,75(n1, ISH), 2.17·2.Jl(m, C1H), 3.IS(m, IH). 4.2'l(d, .l=f1.'KIH1 .. I H). 

5.40{m, IH). h.J5(dd,J, .. I0.11111' .. JrlAJHz IH), 6.40(s, IH), 7.0S(d,J"'9.98Uz IH). 7.Jfl(t.J=7.701·bH 211J. 7.4fi{t,J=7.?llll;:, lH), 

7.9S{tl,J•7.4JHz. 2H). MASS (F.S+): 70S.4fM+Nar 

11\.Ulll O.<.O(s.JH). 0. 1JJ(d,J-7.04Hz. JI-I}, J.06(t.J="J.S4Hz, JH). l.IC) .. J.t9{m, 14H). 2.()()..2,JC~ni. 6H), J.l-4·J.17(m, Iii), 4.311td. J•7J1liHi::, 

I H), S.21i-5.4J(m, I H), 6.l4(dd, Jr=-10. J 4Hz,J2=1.67Hz I H), 6.4 l(s, IHl, 7.06tm, JH\, R.02·8.0Slm, 2\i\, MASS u::S+l: C15~.5 (M.f.N111'. 

IA.l'J1) 0.42(s,JH), 0.9J(d,J:c7.I Hz, 31-1), I .O!l(t,J=7.S7Hz. JH). l.20·1.2S(m, IH), 1.49(s,3H), J.Sl•l.79(m.4H}, 1.75(s, M-l), l.ll0-.'.!.J7fm, 7H). 

J.)l(m, IH),4.l8(d,J .. S.S9Hz. 11-1), 6. IO(s.IH), 6,)\(d.dJ1=10.12Hr.. J1•1,gOHz, lH), 7.13(d,,J-I0.14Hl"~ tH), 7.31((1,J .. 7.!li.ll·b:. 21-1), 

7.4S•7.47(n-i. IHI, 7.IJS·7.97tm. IH). MASS tES+l: 619.Ci(M+Na:t. 

IA.JIJ() 0.44(~. JH), 0.82• 1. I .S(m, 21·1),0.92(d,J;(1,92Hz, JH), I .21·1.42(m,8H). 1.48(s.3H), l.S2-1.ll4(m. M·l), l.7 l(s,C1H), 2.10.2.2111m.~liJ, 3. \ 4-

3.17(111, I Ii}, 4.40(d,J=7.44Hz, 11-1), S.24·5.44(m,IH), 6.JS(d,J=9.7Hz. l H). 6..41(s,IH), 7.07(d.J.=llJ.1Mz IHI. 7.37(1.,1=7-~Jll7~ 2HJ, 

7.46lt, J:;;7.28Hz, I H), 7. 95td, J-7.61 Hz, 2H). MASS (ES+l; C>91.6 (M+N:.r. 

IA.It)( 0.44(s,JH), 0.93(d.J•7.071-lz. JH), 1.23-1.25{m, IH), IA7{s..JH), l.S2·1.SJ(ni,12H), l.74(s. C1H). 2.19·2.2!'i(m. 4HJ. 2.C.7·.'.!.711m. I HI. 

3.13-J.17(m. I H),4,JO(t1,J=7.27Hz. I H).5.2S-S.42(m, IH),6.l4(d,dJ1""10.19Hz. Jz=l.75Hz. I H), Ct.41(.s,I H), 7.0C1(t.!,./ .. Hl..'.!:!l·l1~ 111), 

7.37(t,J•7.57Hz. 2H), 7 • .46(t, IH, J=7.34H.z: ), 7.9S(d.2H,Jm7.22Hz l MASS a-.o;.+I :655.2. 

IA.192 0.45(11,JH), O.QJ(d,J=7.14Hz. 3H), 1.l l(d,J-6.96Hz,3H). l.21~1.26(m. I H}, l.48(s:.3H). l . .5S·l.75(m,4H), l.7S(d,J=l.$1Hz.t1H),2.IO· 

2.27(111, 4H), 2.47•2.S2{nt. I H). 3.13·3. I S(m, I H), -4.JO(d, J.:7.45Hz. IH}. S.25-5.42(m, I 1-1). 6.J4(d,dJ,.,,,_IO. l 3Hz, Jz=I .77Hz. I H). 

C1,4l(s,J H}. 7.0C1(dd~J1=J0.13HZ. Ji=l .OOHz. Ul), 7.l7{1,.l-7,59Hz,2H), 7.47(1,Ja7.59Hz.. 2H), 7.47(1,J•7.35Hz. 1 Hl, 7.'l5{d.J==7.28Mz, 

2H). MASS (ESt-l: 629.2. 
lA.193 0.45(s, 31-1), 0.94(d, .F.7 .(IC>Hz, 3H), ~. l~l .26(m, 2H}. l.47{s, JH), 1.5.5·1,96(m, SH), l.7[f wo s,61·1), 2.09-2.29(m, SH), l.Of1·3.17(m. 2H}. 

4.28(d,J=7 ,88Hz, I H). S.2S-S.43(m,1H),6.33(dd,J.-I0.1.>Hz.Ji"'1.66Hz., I HJ, 6.40(5,I ti). "7.0,(d,J=I ().JJHz. IH). 7.38(1.J .. 7 .S&l-lz, . 

2H), 7.-47(1, J•7.83Hz, I Hl. 7.9G(d, J=8.66Hz. lH}. MASS ~+I : 641.S. 

IA.JlJ4 0.S(s,JH). 1.<l(d,.r-C,,97H:!!, JH), l.22·l.211:(m, IH),.l.Sl(s.3H). l.41-l.74(m,SH). l.77(s, 3H). 1.78(s, 3H),2.15·2.CiO(m. SHi..ltQ.J.3J{m, · 

I H),4.3J(d,J=8.07Hz, IH), 6.12(1:,I H),6.JS(d,.1=10.10.Hz. IH}. 6.46(d, J=3.25Hz, IH). 7.04(d,J=3.27Hz. IH), 7.16{d,J-:=J,JIJH1 .. I Hl:. 

7.J8(t.J=7.S7Hi.2H), 7.47(1,J""7.30Hz, lH). 7.55fs, JH\,'7,t}Sfd J""7.71 Hi:, 2H). MASS tES+t: fi)S.4. • 

IA.llJ:i 0.44{s.JH), 0.S8-0.9J(n;i, 2H). 0.94(d, J ..... 7.l IHz,JH), J.09-l..36(m,SH). L47(s,JH). l.52·1.7J(nt, RH). J.74(s, C>H). 2.12-.?.221111.<1Hl. 

J.13·J. I 6(m, I HJ. 5.29(d, J=8.09Hz,. I H), 5.2S-S.42{m,I H), 6.JS(dd, J 1=10.12Hz.Jt=l .791ii:. IH), 6.40{s,3H). 7.0C1(dd,J1=1!1. 141-11'"-

Jrl.361-Jz. IHJ, 7.37f1,J=7.54Hz. 2Hl, 7.«-7.47(m, IH), 7.9S(dd,J,=8.JI HZ.J!'=l.23Hz. 2Ht MASS CES+\ :-683.4. 

IA.JlJ(i 0.66(s,3H), l.02(d,J-7.03Hz, JH), l.10-tA3(m,2H), I.SO(,, JH), l.S4-l.82(m,9HJ, 2.22·2."11(m, 4H). 3.22-J.2S(m. I HI. 4 . .\4{d, 

J=6.85Hz. 1 HJ, S.28-S.4S(m, 1H), 6.38(dd, J1= I0. !7Hz.J2 .. l.6Blji: 1H},6.43(S, I ff), 6.4 7{dd, J,=3.)IJH7.Ji-..J.86Hi:: 1 HI. ".OJ. 7 .fl1J(m. 

4H), 7.56(5, IH}, &.OJ-8.0llni. 2H). MASS lES+): 671.). · . • · 

IA.197 O.S8(s.3H), l.02(d,J=7.09Hz. )H), t.08-l.37(m,3H), 1.SO(s.)H), l.61~1.SO(m, SH), 2.22-2.38(m,4H), :3.20~3.25(1T1, IH). JJJ.1LJl1tn1:: 

IH); S.2& .. S.48(n1, I HJ •. 6.llJ(dd, J,~ltJ.12Hz.J2=1.77Hz IH), 0.43(s, IH), 6.48{dd,J1-3.47Hz. Jf'"l .71Hz I H). 7.03(d .. l .. .l3-'Hz I H),:.' 

7.09(dd,J1"'10.12H2,J1=1.07Hz IH). 7.S7(1,Ja{l.85Hz. IHl. 7.65Cd,J=-8.33Hz. 2H), 8.0l(d,J=8.21 Hz.2H). MASS IES+I: 721.Z 

IA.198 l.OS{d,.P=-7.1 SHz, 3H),.l .17(s.3H), l.34-1.39(m, I H), I .SS($, JH), l.74·1.92(m, 4H), 2.0IJ-2.50(n1, 4H). 2.32(s. JH), Z.JJ($. ~HJ. J.45· , . 

J.41J(m. I H),4.32(d,J=t6.76Hz. I H). 4.46(d,J ... 8.S8Hz. I H),4.S9{d,J=I 6.79Hz. I H),5.J2-S.4'J(n1, 11-1). 6.41J(dd, J1~10. JJl·h!'. J~=l.C151-ix: 

I H). 6Afl(s,lH), 6.9J(d,.F4.Q2Hz, IH), 7.17(d,J=I0.13Hz, I H), 7.24(d,J=7.IJ3Hz. IH). 7.Sl!dd • .1=3.lJ!iH7., I HJ, 7.7S(d.J=i.'~JU;r,, 11·1), 

7.78(s.1Hl. MASS (ES+l: 703.7 

IA-I.I 0.33(s,3H),0.92(d,J-7.14Hz. JH), 1.07(1,J-===7,SSHz. 3H), 1.17-l.88(m, 12H}. 2.08-2..lO(m. 8H).2.6C>·2.63(m. 2H). 3.10·.l.IJ!m. I H), 

4.28-4.lD(m, JH~ 5.2S-5.41(m, IH), 6.36(dd,J1=10.13Hz.)J=l.77Jtz IH),6.40(5, I a-i). 7.03·7.07{ni, )H), 7,lJ4·7.97(ni. .'.!H1 .. \IASS 

(ES+) : 660.S 
IA·l.2 O.IS(sJH), 0.91(d,J-7.IDHz. JH), l.08(t,J:o7,.&8Hz, JH), l.17·1.88(m. 12H), i.04-2.31(m,8H), 2.6J-2.Ci7{ni. 2H). 3.05-.l.l S{m. IH), 

4.26(d,J=1.89Hz, l H). 5.23·5.J9(m, IH}, 6.35(cld,J, .... I0.1 lHz:.Jl"'l.47Hz. IH), 6.39(5, IH}. 7.0S(d.J=IO. \ IHz. 21n. 7 .• it1•:'.J'>(m. 2M}. 

7.45-7A9(m, 2H), 7.90(d,J=7.49Hz,2Hl. MASS (ES+\: 663.0 fM.f.Nat. 

18.l 0.94(d,Jz.7, 16Hz..3H). l.10(s,3H), I. 12(1,.1-47.SJHz,JH), l.2J-l.3S(m, I H). l.53(s,JH), l.69-t.85Cm.3H), 2.17·2.49(m,7H J. ~.2'J·J.JC1(m. 

I H}, 4.30-4.40(m,3H), 4.SS(d, J ... \ 5.48, I Hj, S.04{d,J=I 5.46, 1 H), S.27·5.52(m. I H). 6.37Cd.d J 1r::. IO. 11 Hz .. !~= I .C19Hi, i H1. hAJ{s, I H l. 

7.llld,JwJD.101-b:. IH}. 1\1ASS (ES+l: 543.5 lM+Na)'+, 

113.2 0.97(d,J=6.99Ht, JH), 1.l l(s.JH), 1.12(1,J-.o7.33Hz,3H), l.21J-l.3J(m, IH), l.S3(s,J.H), l.70·1.98(m,3HJ,2.17-2.S4[m,71-11 •• :.33.J . .l41m. 

' IH), 3.67(d, J=l4.69, I ff), 3.74(d,J•l6.44, I H},4.19(s,2H},4.32(d,J=7.2lt, IH),4.S9(s, 1Hl. 5.31-S.48(m,IH). (1.33(d.J=llJ.IOHz.11:1). 

6.37(s. I Hl, 7.22fd, J= I 0.02Hz,J Hl. i\t:ASS (ES+): 559..S lM+Na)~. • · • . · 

lR.J 0.9!)(d, J•J .10Hz, JH). 1.1 O(s,JH), t.12(t, J=7.S9Hz, JH), I .31-l.36(m,l H}, !.52(s,3H), 1.70·\ ,91(m,4H),2.19-2.45(m.<iH L '..l.33·3.~7(m,· 

I H), 3.72-3. ?S(m, 2H). 4.41(d,1=6.54,1H),4.94(d, J ... 47.47Hi:, 2 H), S.30·5.47(m, I H). C..38(d, J=f 0.13Hz. l H}. <1.4J(s. 11·11. 7.12(d, 

J=IO. IJHz,\H). MASS (ES+): 561.2 (M+Na) ... 

IR:4 l.02(d,J:a7 .Ol!Hz. 3H). J.IJ(s,JH), J.3Z.l,37(m. IH), 1.SS(s, JH), 1.66·2.02(m, 4H),2.07-2.32(m.4H). 3 . .l8·3.41{nl, I HJ .• l.7rJCJ, 

J• )Ci.32,1 H). 3.78(d,J•l 6.35Hz, I H), l.l 2-4.1S(m,2H), 4.33(d,J=6.37 ,IH). 4.&8(t, J=S.92.t \-1), S.14{m,l I-I), S.JC1-5.5~(11i.l I l1. C1.21J. 

6.32{m. 2H), <t.S4(dd,J1•3.47Hz.J~l.72Hz IH), 7.1 \(d,J"' J.4b,IH), 7.2S(d,J=J0.45Hz. 11-t), 7.6Cl{m .. IH). MASS (f.S+1: ~i175 

(M+N~l'. ' 

18.5 0.98(d,J=7.03Hz, 3H), 1.l l(s,)H). I .12(t,J=7.72Hz, JH). 1.27·1.JJ(m, IH), l.S4{s,lH), I .73-l.88(m.5H}. 2.04-2 . .31(m.2111. l.~J. 

2.63(m.C1H), 3.31-3.34(m. I H}, 3.6\l(t.!, J=\6.48, IH), 3.74(d,J=\6.S6, IH);4.24{s,2H),-4.40(d.J=8A.4, It-I), 6. \J(s.I H}. Cl . .l~fll. 

J•I0.06Hz. IH). 7.20(d.J.,,,10.07Hz.I H). MASS (ES-t'I: 541.6 (M+N:a)+. 
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C'om11. 1H·NMR (0 ppm), MASS (El I ES+.m/:J 
Nu 

Ill.Ci 1.07(d,J-7.0IU-l7., JHJ. l.IS(s.~H). l.J2·1.41(m. I H), l.S4(s.lH). l.S!-l.95(m,SH). 2,2q·2..S3(m,3H). 3.41·3.<tScm. Iii). J.75(dd. 

,/, .. l!i. 7.4M7-Ji""S.95Hr_ IM ), J.83(dd,J, ... J6.61Hr.:J2•6.9.)Hi:.. IH ), 4.<f6(d,J•B.l 1 H~IH), .C,9'4(d,J-i7A7Hz. 2H), S.J2-5.49fm,I 11), 

t'1.40(dd,J,•tO.I tHz.J2-ml.43Hz. IH ), 6.4S(s, IH). 6.Sfl(dd,J1=J.14Hz,J,zl.SH:i:.IH), 1.12(E.I H), 7,J4(d,J=I0.3f1Hz..ll·I), 7.S'J(s, 1 Ii). 

fotASS (F.S+):S99.S (M+N:il'. 
111.7 0.1JS(d,J:.... 7.141-J+ JH), l:IO (s.lH), l.14(d,Ja4,S9Hz,3H). t.16{d,J•4,92Hz, JH), l.23-1.JJ(m, IM). LSJ(s.JH}. J,68·2.00(m.JH).2.H,. 

2.2'J(m.2H), 2.54-2.62(m, 21i), J.32-J.36Cm. IH), 3.64·3.78{m. 2H]. 4.IS-4.17(m. ZH), 4.lD-4.33(m, Iii), 4. 72(1,J,.S.89, 111). 4.IJl)(I, 

J,,,2,77. 11-1). S.l4·S.SO[m,IH).6.31{d,J, ... 12.18Hz.J1=1.97Hz.1Hl, 6.32ls. IHl, 7.24fd, J=I0.03Hz.JH1, MASS tES+\: !'i!ll.2 

Ill.It 0.1J1)(,LJ•·-7-'II1z., 31-1), I .I f(s.3H). 1.27-1.lS(m. IH), l • .S2(s,3H), J.72·1.99(m, 7H), 2.04-2.37(m. RH), 3.14-J.IR(m, lli).J.3J·3.3C1(m, 

IH), l.6!'1·3.77(nl, 2H), 4.24 (d;J .. z.11. 2H). 4.39 (d, J•R.<i6, I H}, S.28·!'i.48(m, I H), 6.37 (lh.l,Ji-1O.I2Hl" .. Jrl .CiOM"~ I II). 6.4J (~. 11-1), 

7.12 (tJ.J=tO.IXliz; I Ht. MASS fES-t-l: 564.J 
IB.9 l.02(d,J•7.I OHt. JH), 1.l<i(s.3H), l.13·1.36(m. I H), J.5i(s.3H)., l.60·2.00(ni,4H), 2.2-4·2.66(m, <iH}, J.JK-J.42(ni. I H),J,70(d,J•I C1.JB, 

11-1), J.78(tJ.J-\6.J9, I H). 4.IS~.17(m,2H), 4J4-4.J7(m, I H). 4.73(1,J=S.85, I H), 4.78(s, I H), 6.09(s.\ H), 6.2'J(dd,J1=Ul.ICJHz. 

J!•l.4.SM .... I H), 6.52(dd,J1=3.33Hz.Jr:J.60Hz. IH), 7.1 lld.J=3.43Hz. IH). 7.32(d,J•I0.12Hz.IHJ. 7.63(s. IH). MASS (ES-t-J: 557.J 

10.10 I .03(d • .1=6.98E-lz, 3H), I .13(s,3H), 1.33-J.37(m. I H), I .SS{s, lH), l.62-l .<J8(m.3H), 2.24-2.54(m. 4H). 3 .3-(m. I H}, J.7 l(tl,J-16.40,I H}, 

3.79(r.l.J•1639Hz. I H), 4.08(d,J=7.17Hz. 1 Ii). 4.12{d.P.S.83Hz. 2H). 4.99(t,J=5.<JZ,IH), 5.27(s,I H), 5.40-.5.:S6{m,I H). 6.28(s. f 1-1), 

. 6.29(d,J:cll.OSHz. lH). 7.14Ct,J=4.J3Hz. JH). 7.27(d, J= 10.03, \Hl, 7.7Jtm, 2H'. MASS tES+i: 591.<4 

IB.11 0.99(d.J ... 7.ISHz.3H), l.09(s,3H), l.12(1,JE.7,66Hz.3H}.1.JO-l.36(m, IH}, l.S2(s,3H), t.64·1.90(m,4H), 2.l8·2.44(m,7H). 3.34·3.JS(m, 

I H), J.6S(dd.J1 "'i6.:S7Hz. J2"'2.60Hz.I H), 3.71(dd, J 1•16.58Hz.J2-2.58Hz,I H), 4.41(d. 1•7.42, I t-1), 5,30-S.47(m, I H), 6.J7(dd. 

J,=\0.14Hz.J1•J.54Hz.1Hl. 6.4J(s, IH). 7.l2(d,_,..10.05Hz.ll-ri MASSll!'.C::+l: 507.3 

IU.12 I .0<1(d,J-7.11Hz..3H), l.18(s,JH), l.3.5-l .61(m, I IH). J.:S.${s, 3H), J.80·1.97{m, JH), 2.J'>-2.60{m, SH), 3.4J-3.46(n1, IH). 3.70·3.82(m, 

lH). 4.06-4.JJ(m, 4H}, 4.45(d, J•7.47Hz, IH), 4.69-4.71(m. 2H), S.J2-S.49{m, I H), 6.lll(d, J==IO. JJHz. I H), 6.45(s. I H). 6.SO!d. 

J1•3.26Hz. J?-1 A8Hz. IH). 7.13(d.J=J.42Hz. IH), 7~16(d • .PI032Hz. fH). 7.S9{s. IH). MA.SS tES+l: 773.2 

.IB.l.l 0.70(d.Jo7.16Hz, 3H). 1.07{i,lH).1.l I (1.J•7.SJHz,3H), l.2S•J.3S(m: IH).1.S3(s,3H), 1.70-2.0l(m,3H),2.18-2.60(m, 7H). 3.34·3.37(m, 

IH). 3.S(1.J,60(m. 2H).'4.04(d,Jz:J.7'>Hx. ZH),4.28(d,Ju9.37Hz, IH), 4,9J(s, IH). S.32-5.Sl(m.I H), S.f13·S.SJ(m,1 H). S.80·S.8Rfm.I H), • 

(1.3(l(dd,J1""JO.llHt.J."'l.88Hz. IH'- 6.3Jfs, IH), 7.24fd,J:9.87Hz. IH\, MASS (ES+): 539.2 

IB.14 l.04(d,.fa>7.10Hz, JH), l.12(s,3H). l.12·1.J7(m, IH), l.SS(s,JH), l.7()-l.95(m,4H), 2.29·2.SCJ(m, 4H), 3.-40-3.44(m. IH). 3.5S-3.6R(m, 

2H). 4.02(d.J"'4.191i:c. I H). 4.23(br-s, I H). 4.33[hr-d, J•I0.86H:z. I H), $.07-S.09(m,I H). S.]6.S.53(m.- I H) .. S.65°5:71 (m,1 H). 5.8\. .. 
S.R7{m, IH). 6.31(dd,J1-I0.68Hz.Ji"'l.76Hz. IH}, 6.Jl(s, IH).6.53(dd,J1=3.46Hz.J1=1,75H:t, I H). 7.iO(d,J=l.47Hz..JH). 7.Z6{tl. 

J=I D.OOHz. I H). 7.64{d. J=l .37Hz. I H}. :\IASS {£5+)! Sll9.3(M+Na)" 

IB.15 l.02(d, .J::7.10Hz. JH), I. I O(s,3H), l.J l-1.JS(m. I H), l.54(s. JH), I .65·1.~m. 3H}, 2.26·2.SJ{m. 4H). 3.38-}.4 l(nl. I H). 3.64Cd. 

J=? .8Hz, 2H). 4.16(d, J=S,94Hz. 2H),4.29(b.d, I H). 4.41':(bs. IH), 5.Z=7(m. l H),S.40•S.S7(m, 2H}, S.62·S.69(m, I H), 6.2b{s. I H). 6.28{dd, 

J 1 .. I0.12Hz.J!=l.79Hz. IH), 6.56(dd.J1•3.47Hz.J1•1.72Hi. IH). 7.JO(d,J=J.48Hzd HJ, 7.26(d,J=10.10Hz. 1 H), 7.72(d.J=°l.Si Hz. 

I HJ. iVIASS (ES+): 599.l(M-t-N11. \ .. 

IB.Jfl 1.03(d,J=7.01)Hz. 3H),' J.l l(S. JH), l.31·1.37(m, IH), l.SS{s. 3H), 1.65·2.0l(m, 4H), 2.28·2.58(m, 4H). 3.36·3.41(m, IH}. 3.64{J. 

· J=? .761-!z, 21;1), 4. I 6(m, 2H). 3.J l(d,J"'6.77Hz, 1H),4.49(i.J•S.37Hz, IH). S.28(m, I HJ, 5.41-5.Si(m, ZH), 5.64-5.69(m, I H)._6:~6(s. 

IH),6.29(dd.J1.,,IO.l 1Hz,J2 .. 1.82H~ IHI. 7.14(t,.1=4.36Hz, IH), 7.27(dd,J1=10.l 1Hz.J:=0.74Hz. IH.), 7.7Q.7,71(nt,2H}. MASS (ES+): 

615.(){M+N11f 
. 

lB.17 l.04(J, J•7.l I Hz, 3H), 1.12(s.JH), 1.32-l .38(m, I H), !.55(s. 3H). I .60·1.91J(m, 4H), 2.29·2.59(m, 4H). J.39-.3.43(m. I H). J.SCi·J,C17{m, 

2H). 4.00(d,J=S.I J Hz, IH}. 4.l2(dd.J1=4.8SHz,J:=0.8J Hz. IH), 4.32(d.J=C>,73Hz. I H).4.43(1,J•S.491·1,. .. IH), 5.2 I ·5.22hn.I ~II. 5.31)-

S.56(n1. I Hj. 5.63-S.10(m. I HJ, 5.83(d.t,J .. c15.Z7Hz.Ji-5.03Hz. IH),6.29(s, IH), 6.30(dtl.J1 .. I0.58Hz.Jt"l.77Hz. I H). 7.ll{dJ. 

J1""4.87H7~J:=3.87Hz. IH). 7.2i(d,.1=9.68Hz. IH), 7.671dd,J1=4.97Hz.Jl"'0.99Hz. I H). 7.70(dd,J1=3.70Hz.J1=1.05Hz. IH).1\lASS 

{ES+J: .592.7 
IB.18 J.D()(d,J=7.l l Hz, .3H}, l.18(s,3H), l.35·1.41(m, IH), t.55{S. 3H), l.67•\.97(m, 11), 2.28-2.Sb{m, SH). 3.44(n1. lH),J.66-3.Sltni. JH). 

3.99-4.31 (m. 4H). 4.45{d,J ... 7.88Hz. J HJ. 4.65,-4.?S(m, 2H), 5.J2·5,49(m; IH}, 6J9(dd,J1=10.1 Sf12, Ji- l.29Hz,I HJ, 6.45(s:. I HJ, Cl.SO(dd 

J 1 .. 3.34Hz.J,=l .69Hz. IH). 7.13(d,J=J.4SH~ JH), 7.l6{d,J=I0.13Hz. IH), 7.59fd,J=0.66Hz. I H).MASS (ES+J: 7!i9.l 

10.t•J 1.06(d,J=7.05Hi.3H), l.18(s.3H), l.36-i.41(m, I HJ, 1.5-l{s. lH), t.74-J.97(m, 7H).2_.2CJ·2.50(m,5H), 3.42·3.4.S(m, li:I}. J.7Z·3.14(m, 

2H). 4.20(t.J=5.74Hz, lH), 4.44-4.47(m. I H),4.48(1,J=5.90Hz, 2H), 4.6S-4.74(m,, 2H). 5.33·5.SO(m,1 H), 6.40(dd,J1aJ0.14Hz. 

Ji==l.52Hz. I Hl. 6.4.S(s, IH). 6 • .50Cdd.J1=i22Hz,Jl=J.48Hz. I H). 7.13-7.16(m. 2Hl. 7.5Ws. I Hl, MASS fES+l: 736.I 

18,20 l.03(d.J=7.I OHz. 3H). 1.1 S(s.JH). I .33-l .39(m, I H), 1.5)15. 3H), 1.60·2.00(m, 4H). 2.25·2.60(ni, 4H) •. lJO.J.42(m, I H}. J.71 ltl. 

Jc:;l6.3SHz. 1 HJ, 3.78(d,1, J1•16.38Hz.Jf"l.g6H:i:, lH), 4.15~.17(m, 2H), 4.J6(d,J~.I Hz. I HJ, 4.71(1.,J=S.QO, I H), 5.03{d. J=2.42Hz. 

IH), S.16-5.;'ii2(m,1H),<i.34(dd J 1•10.CJ7Hz.J:"'l.70Hz, JH),6.)6(s, IH).6,97(d,)"•13.05Hz. IH), 7.26(d.J=J0.17Hz, IHI. 7.$21s, I H). 

MASS (ES+l: 647.0(M+N:af 

IB.21 1.06(d.J-=-7.13Hz. 3H), 1.14{s.3H). l.JS-l .40{m. IH}, l.541s. JH), 1.79(1.J:::12.34Hz. lH). l.73-1.9C1fm.4H), 2.28-2.S4fm, 4H), ~.ill· 

J.-4Cl(in, I HI • .3.C16(dd,J.=16.08Hz.J:=2.J6Hz, IH), 3.7J{dd.J,=16.12Hz,Jl=2.4SHz I H).4.4SCd,J>=8.43Hz, I H), S.32-5.4R(m. IHJ, 

6.40(d.J:::1110.71 Hz. I H), 6.4S(s, I H). 6.SO{dd. J1=321 Hz.J!""l.11 H2.. I Hl. 7. I l(d. J=3.J9.1 H). 7 ,I 3(d,J;CJ.9l1Hz. I H). 7.5S(m. I H). 

i\1ASS lF..S+): 559.5 
1012 I .06(d.J:::117.J OHz. 3H). 1.17(5.JH). 1.36· 1.4l(m, I H). 1.Sl!S. 3 H), l .56·1.96(m. 4H), 2J01s. JH}, 2.38-2.58(m, "1HJ. 3.41-3.45(m. I HJ, 

3.70(d.J=I Cl.SCi.IH), 3.79(d,J""l6 . .56Hz. 1H}.4.22(d,J=l4.06,I H), 4.27{d, J• I 5.99Hz. I Hl. 4.42(r.I. J•B.Sl. I H). 5.31 -5.48(m.I H), 

(1,J4(d,J=0.96, IH), 6.J8(dd.J1 .. \0.\6Hz.J1•!.43Hz I HJ,6.44(s,"IH), 7.14(d.Jc 1().2,\ H). 7.44(s, IH). 1\14..'\S (F.S+I.: MASS ff,S+): 

589.3 
IB.23. 1.03(d.J:o7.10Hz, 3H), l.12(s.3H), 1.21(1.J=6.99Hz, JH). t.J2.t.37(m, I H), l.52(s, 3H). l.66-l.92(m, 4H), 2.17-2.45(m. 5H), 3.3$. 

3.JS{m, 1Hf.3.54(q,J=Ct.98ffz. 2H), 3.69(d,J=J4,78Hz, IH). 3.73(d,.f..\4.72Hz, I H),4.0<J{s, 2H).4.19-4,28 (m. 2H},4.39{d,J=8.J9Hz. 

I H), 5.30.S.46{111, IH>. 6.l7(dd,J1"'10.13Hz.JJ•l.6SHz. IH).6.4J(s, IH}. 7.13 (dd,J1=10.07Hz.J1=0.65Hz, IH). ~·JASS (ES+); 567.1 
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Cum11. 'H-NPttR (6 11pm}, MASS (El I ES<t, 111~) 

No . ' 
111.24 I ,<Jl(d, J-7.11 H1., JH), 1. )l(s.3M}. 1.l2-l .38(m, I Ii). 1.52(s, JH}, I .6S-l .93(m, SH), 2.1 (l·2,Jl{m, 411}. ,\JS-J.Jt>(m, I HJ, 3.4 f(s. 311 ). 

3.71·3.73(111. 211), 4.0!i(s, 21'1), 4.23(1,J•2.22, I H},4.25(1,J-Z.23, IH),4,)CJ(d,J,,.8.92, 111). 5.J0...5.47Cm. IH). 6.l7(dd,J1=111.17H1~ 

J.=l.78Hz. IH1. 6.43 ls, I H}, 7.14 lc.l,J•IO.IJHz. IHJ. MASS fES+l: S53.l 

JU.25 I .07(d,J•7.1511z. lt-1), 1.18(s.3H), l.28-J.42{m, IH), l.46-l.67(m. IOH), l.S4(sJH), l.74-::!.02(n1. 'Jltl.·2.211·2-"iO(n\ 1 H). .1.40-J,4C1(m. 

1111. 3.7U(d,.J-16.45Hz, IB), J.7&(d,J=l6.43Hz, I H ),4.44(d,J=B.82Hz.IH).5.32·!5.49(n1.lli), 6.J1)(i.kl.J1=10.IJHz.Jt=l.<iC11-lz, ·I II), 

{1.4S(lil, IH),G.49(dtl.J,w;J,42H:t..JJ"'J.66Hz,IH), 7.12(d,J•3.71Hz. lHI, 7.14fd,J=12.28Hz. I H>, 7.59(s. IH>. lo1ASS iES+>: C .. J.3 

llJ.2(1 0.8Q.0.94(m, 2H), l.O(d,J 7.14Hz:,JH), l.12(s.3H). l,08~1.36(m.4H), 1.s2cs.3H), 1.61·1.9l(m,IOH).2.16·2.44(m,7M), 3.ll-3.35(m. 11-1}. 

l.C6·3.76(in. 2H). 4.19-4.2B(nl. 2H),4.40(d,J=8.8S. I H), S.30-5.47(m, lH},6.38 (d.d.J1•Ul.l2Hz.Jz•l .78Hz·.t H). 6.43(..;, 1H)..7,14(d,d, 

l1=10.12Hz.J2•1 . .31Hz. IH). MASS tES+l :605.S 

IB.27 0.R9(1,J=7.32Bz. 3H).0.'9'.i(d,J=7.t 1Hz. 3H), I.I l{s,3H), l.34(q:.J•l.S3Hz, 2H), l.52{s.JH), 1.SS-1.S'Jtm. 2HJ. 1.13·2.D4(m,4H), 2.22· 

2.JJ(m, ~H~ J,J4(m, IH), ~.69-J.73(m, 2H), 4.24(d,J•l.36Hz, 2H},4.40(d.,J•8.57, IH), 3.30·S.4S(m. IH).6.38(dd,J1=10.13Hz. 

J.=:J.70Hz IHl. 6.4J<s, IH\. 7,JJfd,J""l0.12Hz. lHl:MASS IES+i :56S.3 

JB.2R. 0.1l4{d, J-7. I 7Hz, 3fl), J.OB(s,3H}, 1.12(1, 1 .. 7.SIHz. 3H), 1.27.J.3l(rn, IH), l.SJ(s.JH). I .(14·1.83(n1.4Hl. 2.22·2.48(m._7H), J.31l·3.l4(m. 

I H), 4.40(d,J ... 7.59, I H), 4.60(d,d J1 .. 15.S8Hz. JpJ.63Hz, 1H),4,84(d,d J1•1 S.60Hi,J1=?. l8Hz. I H), :i.30·5.47(ni, 1 M). t1.37(d,d 

l1•10.17Hz.Jt=l.46Hz. IH), 6.43ts, !HJ. 7.l2Cd.Js!0.10Hz. IH). MASS IES+l; 491.2 

111.21) (J.1)9(d,J= 7.12Hz, lH), l .12(s,3H). l.3J-1.36{m. IH).. l.S2{sJH). l.54·1.70(nl. SH}. l.7~·1.CJ2(m,6H). 2.18-2.38(m, 6H). 2.72-2.80 (m, 

I H), 3.Jl-3.Ji(m, IH). 3.D4-3.76(m. 2H}. 4.24(s, 2H),4.41(d,J=&.7S, IH), S.31-S.47{m.IH).U.38{d,d.J1•10.l.6Mz.J!"'JC141·b .. IH). 

C1.44(s, I H). 7.14(d.J-JO.l?Hz,IH). MASSIES+l: 577.2 ' -

ID.JO O.~J9(Ll,J=7.13Hz. 3H), 1.06(s,3Hh l.l l(t,J-7:59Hz,JH). 1.30.1.JS(m, I H). 1.52($,JH), 1.7~-2.04(1'1.4H). 2.17·2.43Cm. 71-JJ, 3 .. l\-

J.JC1(m, 1 H). J.S7(dd, J 1=J 3.64Hz.Jr7.49Hr. I H),J, 73{dd,J1•13.86lli:, Ji"B.SOKz, I H). 4.21 (dd,J1 .. \2.64Hz., lJ"'(1.89H;.o., I H), 4.33(dd, 

J1 .. 12.891-lz,J2=8.l 3Hz. JH), 4.37(d. J=JO.BIHz. I H). S.3D-S.46(m,I H), S.S2·S.S9(m,1 H). !i.73·5.79(m,I H), 6.J7(dd, J 1•10.14Hz, 

Jpl.74Hz. 1 H),6.43(s, tHl, 7.22fdd J1=10.10Hz.,J1=1.03Hz. lHl. MASS fES+l: 539.J 

ID.JI 0.98(d,J-7.l 1 Ht,JH), l.10·1.17(m, 6H), 1.J5(s.3H). l.3D-L36(m. IH}, l.:54(s.3H), 1.73·1.90(m,3H), ?.20-2.44(m, SH), J.03(d; 

J•l.SUHz, IH), 3.34·3.JS(m, IH), 3.68(dd.2H),4'.40(d,J .. S.47, 1H),4.S5(d,.J=15.4Hz. IH), 7.72{d,J=IS.4Ht.. IH), S.31-S.41l(m,ll-1). 

<.i.36(dd,J1•I0.11Hz.Ji=l.l.62Hz IH), 6.4'-1~ IHl 7.161d, J=I0.1 IHz, lit). MASS tES+l: 6IS.S lM+N;i.)*, 

IR.32 O.llS(d,J=7.IHz. JH}. 1.12(t, J"""7.49HZ,3HJ,l.13(s.lH). 1.20-l.36(m, 1 H), J.S4(s.3H), l.70-.1.9l(m,3H).2.10(s, 3H}. 2.19·2.42{m.6HI. 

2.88(s,1 H):3.J4·3.37(m, 1 H), 3.64(d. Jal6. 77, l H), 3.72(d, J•J6.82, I H),4.41 l.12(d,.f=lt67Hz.. IH), 4.56(d.J= .1 S.4H1 .. l l;l).4.(1'!J.. J2(cl, 

J=I ~.4Hz. IH). S.JO•S.47(m,I H), <.i.38(dd,J1•J0.12Hz,J,..l.50Hz, IH}.6.43(s. I H), 7.17(d.J=I0.15Hz.1H). l\1ASS (ES+) :l1CJJ.fl .• . 

CM+N:t)'. 
IR.Jl 0.97(t.J-7.7.47Hz. JH), 0.98(d,J-7.44Hz, 3H), 1.12(1.J-7,64Hz,JH), J .15(s,3H). l.JO·l.36(m, JH). 1.54($,3H), !.66(q,Ji::7,421-lz. 2H), 

l.70~1.1)4(m, 4H), 2.19-2~46(m, IH),J.Ol(d,J=2.;63Hz. IH). 3.33·3:38(m. 1H).J,64(d,J=Hi.8BH~ IH), 3.72(d.J::::l6.7SHz. I HJ,4.40(d, 

J 008.<18Hz. l H), 4.53(t,d, J,::::.I S.38Hz, Jrl .7DHz. I H), 4.72(dd,J1=15.J9H7.,Jrl .62Ht, 1 H). S.3 \-5.4B(m, IH}. 6J7(dd, J1=10.12M;i:, 

Jf"l.77Hz. I H), 6.43(s, IH), 7.16(dd,J1=-IO.ISHz. J,=f.26Hz IHl. MASS (Es-+}:607.S 

111.34. 0.9i!(d,J=7.15Hz. 3H). 1.12(t,J-7.S9Hz, 3H), 1.16(s,3H), l.IS(d,J-7.00Hz. 3H), l.llJ(d.J""6.96Hz. JH). l.30-l.36{m, II-I). I .54(s:3H), 

l.70·l .94(m.4H). 2.19-2.48{m, 4H),2.36(q, J="'7.5SHi.2H), 2.S6·2.63{m, tH).3. I l(d,J=J.OSlfz, lH). 3.33·3.37(m. I H}. 3.115fdo 

J-=16.93Hz. I H), 3.7l(d, J=l 7.26Hz, IH),4.,40(d,J .. 8.S3Hz. IH).4.S3(1.d,J1=15.3SHz,J::l.7iHz I HI. 4.73{dd.J1"'15.36Hz,J~.;l ,Cil Mz, 

IH). 5JI-S.'18fm,1Hl, 6.37{dd,J1•1<l.12Ht.Jt=l.79Hz. tHl,6.43ts, I H). 7.16(dd.J,::::I0.12Hz.J,=1.17Hz I H). MASS tES+): 607.7 

[8.J!'i 0.9J(l,J=>7.31 Hz. JH).0.98{d,J-7.15Hz. 3H). 1.12(1;J=7.71Hz,3H), 1.15(s.3H). l.2.S-l.41(m, 31;11. 154(s, JH). l.!i5-l.94(n1, C11-l), 2.19· 

2.46(m, 8H).J.03(d,J"'2.91Hz, I H),J.JJ.J.3S(m, IH).3.64(d,J~l6.76Hz, IH), 3.72(d,J=16.71Ht. IH). 4.40(d,J,.8.90Hz. IH), a.5J(t.d. 

J 1-JS.40Hz.J:=l.7SHz. I H), 4.71(dd.J1S15.41 Hz.,J)=-l.43HZ. lH}, 5.Jl--S.48.(m, IH),6.J7(dd,J1=10.13Hz,J!=!.78Hz. 1 H).6.4)(s. IH). 

7.16(dd.J1=10.t 1Hz.J,=1.l<JHz IH). MASS tEST): 621.S 

IB.JC1 0.98(11, J=7.18Hz, 3H), 1.12(1,J-7.S9Ht. 3H), 1.15(s, 3H), 125·1.36(m. I H), l.SS(s. JH}. 1.73-2.04'.{m. 6H). 2.20·2.47(n1. IOHJ: J. lC1· 

J.2(}(m, 2H). J.34-J.37(m, lH). 3.68(Two d;2H), 4.41(d,J•8.<>4Hz, I H), 4.54(t,d,J1=IS:.J8Hz, Jl•l.74Hz I H). 4, 72(1,d, J1=l S.37H~ 

JJ=l.66Hz. I H), 5.33·5.45(m, IH). 6.J7(dd, J1- IO. I 6Hz, Jrl.81 Hz. I H),6.43{s, I H), 7.lh(.dd, J1=10. J0Hz.J2=1.2<1Hz. I HJ. ~IASS 

(ES+):f1l9.7 
IB.37 0.91(l. J=6.86Hz. 3H), 0.98(d,J-7.\SHz, lH), l.12(1,J-7.S9Hz,3H), l.15{s. 3H). 1.25-l.J6(m. JH). 1.54Cs,JH), l.(11-l H4tm. bl-IJ, l.19-

2.38(m, SH), 3.0S(d, J=J.03Hz, 1 H), 3.34-3.)S(m, IH). 3.64(d, J;:16..70Hz. I H).J.72(d.J= 16.93 Hz.. JH). 4.40(d, J-=&.SSHz. l M). 4.:\l(d. 

J=l5.37Hz. tH). 4.7l(d, J-1S.3?Hz, IH), 5.Jt-S.47(m: IH). 6.37{dd,Ji-I0.14Hz.J!=L7:'iHz. 1H),(1.43(s, IH). 7,H1(dd.J, .. I0.<1JH1. 

J!=l.04Hz, IH). MASS(ES+ll634.S 

18.JB l.07(s:,3H). l.14(t,J.=7.SJHz. 3H). l.21·1.28(m, lH), J.42(d,J-727Ht,JH), l.S5(s.3H), l.b0-l.6Sfm,IHJ. 1.90·2.otl(m.SMI, 2.2<1· 

2.42(m,7H). 2.61-2.7 l{nt, I H), 3.36(d, J=-i6.65, l H), 3.80(d,J•16.65, I H), 4.26{m.2H), 4.40(d,J=8.38, I H). Ct.14(s. I Hl. 6~J."i(dll, 

J1==-10.06Ht.J1=1.J9Hz, I H). 7.24fd,J=I0.23Hz.IH). MASS (ES+)1 541.6 (M+Na)•. • . · • 

IB.311 I .06{s.JH), l:l 5(1,J=-7,S4Hz:, JH). 1.21-J.29(m, I H). t.43(d,.R7.35Hz.3H). I .53(s.3H). l.70-2.06{nt.6H), 2.27·2.41{m.<1H), J.lS{1j,1, 

J 1=16.67,J!=2.34 IH), 3.SI(d,t,J,•16.67, Jl=2.08, IH), 4.2S-4.28(m, 2H),4.40(d,J .. 8.32Ht. -IH), S.3j·5.48(m.IH), 6.37(dd, 

J 1=10.l 2Hz.J!-1.77Hz. IH\, 6.44ls, 1 H), 7.16(dd,J1=10.12Ht.Ji"'l.16Hz, IH). MASS<ES+l; 559.2 (M"+Nnl" 

\(].40 1.04(d. J•7 .IJHz. JH), 1.16(s,3t-I}, 1.2S.l.39(m, ~H), l.4l(s,3H), l.44(s.JH). l.S5(s, 3Hl. I .72-l .94(1n. 3H). ?.2&-2.51(111, 4HJ. J.JIJ. 

3.44(m, IH), J.67(d,J=J6.29Hz, IH), 3.75(d,J=I6.24Hz, IH ), 4.6ci(s, IH),4.98-4.99(m. 1H), S.37·5.50(n'l.I H), f1.32°6.)$(m, 21·11. 

6.SJ(dd.J1::JA1Hz.,JF"I .65Hz., IH>. 7.12(d, J=.3.48Hz. IH\ 7.26rd J-10.03Hz. 1Hl, 7.(1.l(s, IH). t.1.-\SS lES+); 625.0CM+N;if 

H3 • .il I 0.96 (d, 3H,J=7.16Hz), 1.06 (s,3H), 1.12(1, )H,J=7.57Hz), 1.26-1.34 (m, IH), 1.53 (s,JH). 1.7\·l.91 (m, JH). 2.24·2.JIJ(m, 61·1). J.30· 

) . .35 (m, IH). 3.76 (s, 3H). 4AI (m, IH),4.71 (IH, ddd, J 1•1S.93Hz.Jr4.75Hz.J,.:l,81H2J, 4.84 (ddd. IH,J1=16.U0Hz,J:=4.75H;i:, 

Jf"-l ,R2Hz). S.l4 &. S..46 (m. I H). 6.03 {d, I H,J•15.77Hz). 6.37 (dd, I H.J1m\0.15Hz.J:=l .78Hz). <>.44 (s. I H). C>.'93 ..fl.97(m, I H). 7 .12 

(dtl,J1"'10.13Hz.J2=1.18Hz), MASS(£$+): 573.l(M+Na)•. • · • 

lB.42 1.00 (d, 3H,J-7.15Ht), l.06 (s, 3H), 1.12 (1,3H,Ja7.S6Ht), 1.30°1.35 (m. IH)~ 1.52 (s. 3H). l.7)·1.$7 (m,4H). 2.22-2AD(n1.<1Hl. 3.34· 

3.3<1{m. I H), J.71 td. 2H,J,,.7.09Ht). 3.74 (s. 3HJ, 4.4Q {d, IH,J=8.S5Hz). S.32 &. S.44 Un. I H), 6.U2 id, I H.J0 1S.4C1l·b:).C1.3R llld, IH. 

J 1•10.ISHz.Jl=l.791-lz), 6.43 (s, IH), 6.8S-6.89(m. IH), 7.12 (dd, 1H,J1=10.15H:r.,J1-l.18Hz}. MASS (ES+): 58<J.l(M-tN:if. 
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C:am11. 
1H-NMH (0 ppm). M/\SS (EC If' .. ';+, ,,,1;) 

No 
l\1.4J I.OJ (s, 3H), 1.1.5-1.23 (m,JH), J.27 (I, JH,J•7.1211z), l.4S(s,JH), 1.47-.1.SS (m, I H), J.<13-1.70 (m. 211). J.R0-1.87 {n1. 11-l), l.IJJ-2.IXJ 

(m. IH), 2.0IJ-2.16 (m.JH), 2.J2·2.JC1 (m, I H), 2.Sl-2.61 (m. IH),2.CJl-1.98 (m, IH). l.76 (s,JH),4.13 (d afq, 2H .. 11o\4,22111.. . 

11•7.lOHz.J,=2.JJHz}.4.SI (s, IH}. 4.79(d, l H • .1=1.C.2Hz). •.S:O(cl. I H.J=t.62H:z), 6.02 (s. IH). 6.00 (d. 1 H,fal5.77H7.),C1,27 tlld, 111, 

·J1=IO.Ol)Hz. JJ•l.75Hz), 6,1)4 tJ tirt, IH.Jf•l5.76Hi.J-'.7l Hz\~ 7.23 (d, IH,J~I0.11 H21. MASS (El): 516 

10.44 0.IJ9{d, J=7.,1311z.JH), l.D9(s,3H), 1.11 (I, J=7.J8Hz. JH), L29·J.35(m. lH). l.39(1,JE7,l8Hz. lH) 1.SJ(s,JH), 1.72·1.RIJ{m. 311). 2.20· 

2.SO(m, 6H), 3.32-J.31Cm. I H), J.S2(d.J•IJ,42Hz, HI), J.62{dd,J1=15.97Hz;J:A4.SJHr., I H),4,J7(q,J .. 7.ISHz, 21-1). 4.JR-4.40(111, 1 ltl, 

4,704,R2.(m. I H), S.JO-S.47(~.IH).!i.82-5.83(m,2H). 6.J7{dd,J1•10.13Hz,Jl•l.77Hz. I B). 6.4J(s, 1 H). 7.IS(dd,J1•IO.llMz. ' 
Ji=l.!Sliz. IHI. 

; 

IB.4S 1.04(d.J•7.06Hz. JH), I .I 6(s.3H), I .29· 1.34(m, I H), l.6B(s, JH). 1.71·1.~7{m,4H). 2.37•2,70(m,SH}. J.)8-3.4 l(m. I H). J.70(d .. l= !Ci.J!i. 

I H). J.7'1(d,J• 16.32Hz. l H), 4.1S-4.l6(m, 2H), 4.S)(d. J=2.4Hz. I H), 4. 74(l, J .. S.94, 1 H}. S.OJ(d, JsJ,(17Hz, I Ii). C1.0S(s. I HJ, f>.2Xtdd. 

J1=10.07Hz,J~ .. l.27Hz. ·IH). 6.SJ(dd.J1=3.I5Hz,J~l.47Hz. IH}, 7.IB(d,J= 3.35, JH), 7.Jl(d,J=IO.l IHz. I HJ, 7.C1J(br-s. IH). MAS.'i 

(ES+): !il.l5A(M+N2)~. • -

lB.46 1.07(d,J=-7.16Hz, JH), LIS(s,JH). 13S-l.38{m. IH). 1.39(1.J-7.14Hz, JH). J.S6{s. JH), I .76-l.97(m, JH), 2.28-2 . .SO(m. SHJ. l.411-

J.'44{m. IH), 3.SS{dd, J1<=14.06Hz.Jr:Z.91 Hz. IH), J.6S(dd,J1""15.79Hz.JF4.86}iz. IH), 4.36(q,J•7.17Ht. 2H),4.43(d,J='>.21H1-~ lllJ. 

4.7()..4.BJ(m, I H), 5.32-S.~?~!!1·1 H), S,~!;S.8S(m,2H), 6.J9(dd,J1vl().IJH.l:,J1•l ,8ZHz, IH), 6.45(s, IH), 6.48(dd, J1=).41JH:i:,J~=I. 7Jl·lz. 

JH), 7.1 lCdd,J "'3.49Hz,J .64Hz, 11 7.18{dd,J1•10.11Hz. J1•1.20Hz. IH), l.S7Idd,J.6l.6Hz,J1;().70Hz. JH). 

18.47 J,06(d,J=7.1JHz, JH), l .12($,3H), 1.34-1.JS(m, IH), l.38(i, Jz>7.16Hz. JH}, 1.55(s, 3H), l.l7·1.98{m, JH), Z.25-2.48(m.5H),.J.42· 

J.4S{m, I H), 3.6J(dd, J1•13. 76HZtJ:-7.S7Hz. 1 H), J. 7-0(dd,J1=1J.79Hz,Jr8.48Hz, I H), 436(q,J=7.17Hz. 2H), 4.4J(d, i"'S.99Hz. I 1-1). 

4.95·5.0S(m, 2H). 5.31-5~(m.:~),5.67-5.71(m.IH), ~~~-S.Sl(m, 1H).6.39(dd,J1•1D.14Hz,Jrl.5!iHz, IH), 6.4S(s, IH), C1.4Q(dd, 

J,cJ.32Hz,J1=1.S5Hz, IH, 7.11dd,.f-:3.48Hz.IH).7.I d,J•ID.14H:, 1Hl, 7.58(S. IH\, . 

lll.4.R I .05(d.J .. 7.1 SHz, JH), I .17(s.3H), I .37-1.40(m, IH). I .49(d,J-7.07Hz, 3H}, l.!i5(s, 3H). 1.77•1.99(m. 4H). 2. IJ(s, JH), 2.17-2.4&(m,4H), 

3.42°3.4U(ni. 1H). l.67(d, J•l6,90, I H), 3.77(d,J=\6.82Hz, 1H)!4,44(d,J .. 8.SOHz. lH), 4.6-4(1;d, J1=l S.4Hz. J:=l.&7Hz. I H). 4. 7lt(t.d, 

J1•IS.4IHi..J,=IJi'6HZ, I HJ. 5.00(q,J=6.37Hz, IH). S.3Z..S.S1(m. IH}, 6.39(dd,J1""10.l 2Hz.J1al.78Hz. IH). 6.45{s. IH). 6.50(th.I. . 

J1=3.49HZ.J;isl.73Hz. I H). 7.12(dd,J1..:.JA71b:,Jt"'0.49Hz. IH). 7.16(dd, J1-=t0.14Hz,J:al.JIHz, 1 H).7.:59(d, J=0.7SHz. I Hl. MASS 

t[ST' : (189.0 · · 

lll.49 0.97(1. J•7.7.417Hz. JH). 0.98{d,J=7.44Hz,3H), l.I2(t,J-7.64Hz,3H), l.15{s.JH), l.JO-l.36(m, !HJ, l.S4(s,3H}. 1.M(q,J=7.42H1 .. 2H). 

t.70-J.94(m, 4H), 2.19-i.46(ni;8H), 3.0i(d .. J=2.63Hz. IH). ),)).JjB{m. IH). 3.64(d,J=l6.88Hz. lH).J.72{d. '"'16.75111'., I HJ,4,4Clfd, 

J=8.68Hz1 I HJ, 4.SJ(t,d,J1-IS.38Hz,.Jrl.70Hz. 1H).4.72(dd,J1=1S.39~;:.-!z=1.62Hz. I H). S.31-5.48{m,IH). c .. 37(dd.Jrlll.12Hz. 

Jz=l.77Hz. I H), 6.43(5, IH), 7.16(dd. J 1=10.15Hz.Jrl.26Hz !Ht MASS T': 607.S 

IB.50 l.06(d,J""7.16Hz.3H), I .17(d,J=2.39Hz,.3H), l.18(d,J=2.37Hz, JH), l.21(s,JH). l.3S·l.41(m, IH), l.SCJ(s,JH), 1.77-2.0ll{111, 3H).2.llJ· 

2.62(m, SH), J.21(d,Jc2,62Hz, tH). 3.42-J.49(m. IH). 3.67(d,J•l6.tl6Hz, 1H),3.7S(d,J=l6.8l Hz, I H),4,4S(d,J-=8.59H7~ I H).4,52{d. 

J=IS.4SHz. I HJ,4.74(d,J-=IS.33H.r., I H), 5.)3-S.50{m, IH), 6.40(dd,J1=10.0SHz.Jrl.6SHz. I H), 6.45(s. IH). 6.50(dd,J~~~·SOH7., 

J~1.69Hz. I H'. '1.IJ(dd,J1•J.56Hz.Ji=Q.57Hz, I Hl, 7.\9tdd,J1=0.7:5Hz.Ji=0.2iHz, IH). 7.S8(s, IHl.·l\!ASS CES+\: CJ67. M+NaJ' 

IB.:5J 1.0C>(d,J•7.l6Hz, JH). l.2l(s, 9H), I .2:Z(s, JH), \.3:5·1-.41(m, IH), 1.!i6(s,3H), 1.77-2.00(m,)H), 2.29-2.SJ(m, IH). 3.27(d,J::::J,fJ9H7. 

IHJ. J.4Z·3.47(m, I H), J.67(d,J=/tS.88Hz, I H).3.74(d,J"'16.B9Hz, 1H),4.4S(d,J=B.J6Hz, IH).4.SO{d,J=/J.JJHz. Iii}. 4.7S(d. 

J=15'.AOHz, IH), SJJ-S.40(m. IH), 6.40(dd,J1 ... I0.!9Hz,J2=1.84Hz, IH), 6.4S(s, lH), 6.SO{dd, J 1-3.51HzJl•l.!18Hz. IH), 7, 14{d," 

J=J . .IJHz, IH). 7.17(dd,J1•1S.12Hz. J1=0.99Hz. IHl, 7.:58rd,J=0.98Hz. IHl.MASS IES+): 680.9(M+N1)' ' · 

IB.:52 0.98fd,J=7.14Hz. JH), J.12(1,J=7.:S6Hz. JH), l.17(s, 3H), l.22(s. 9H), I.JO-I .J6(m, IH), 1:S4(s,JH), 1.73-J.'JS(m. JH), 2.21 ·2.4CJ(m. 

6H). J.20!d.J=J.29Hz, IH). 3.34-3.38(m, I H),3.<i8(br·s,'2H), 4.40(d,J•8.77Hz, IH}, 4.SO(d.J=l4.59Hz. IHI. 4.74(d,J=l5.33H7~ 111), 

~J0-5.SO{m,lli). 0.37'dd,J1cl0.12Hz.Jt•l.77Hz. I HI, 6.43(s, IH}, 7.J<Idd,J.=10.09Hz.Jl=\.04Hz.1 H), i\1ASS 'ES+': C.43.()(M+Nai' 

18.53 O.IJ41d.J=7.45Hz. JH}. l.06(d,.J->7.18Hz. JH). l.12(s. 3H). l.J4.l.40(m. IH). l.SS(s,JH). l.66(1,J=J.41Hz.2H). J .77-2.0S(m.~H.J.. 

2.J0t1.J .. 7.45Hz. 2H),'2.)5-2.48,(m, 4H), 3AJ • .\.47(m, IH), J.66{d,./-7.79H~. IH}, J.43(tl,J=9.05Hz. IHI, 4.7b-4.71)(m. 2HJ. )jlJ. 

5.7:!(m. 1H),6.J9(dd,J1=10.17Hz,JJ"'l.80Hz. lH),6.<IS(s, IH),6.49(dd,J1=3.48Hz. Ji=.\.SIHZ, 'l'li), 7.l:Z(d. J .. J:42Hz. Iii). 7.1 l(lld. 

J1•10.08Hz,J:=1.02Hz..lH). 7.58(d,J=0.93Hz. IH\ MASS{ES+\ :669.0'M+Na'• ' ' . . 

113.5-4 l.06(d, JH,J•7.14H%), l.21(s, 3H), l.3S-.l.41(m. IH). I J9(l. JH,Jc7.15Hz). J.56{s, 3H), I .77-l.96(f11. JH). 2.28-2.64(m. 'SH). ,1.37-

J.45(m, IH), J.'12(br-s. 2H},4.38{q.J-7.12Hz, 2H}, 4.'t6(d,J"'8.96Hz. 1H), 4.79(d,J-15.27Hz. IH), 4.89(d,J•l5.J1Hz. I H), 5.32-

S.51(m. IH), (l.40(dd.J1=1f?.14Hz,Jr1.77Hz. 1H), 6.45(5, IH),6.50(dd,J1soJ,47Hz.Jr1.69Hz. IH), 7.12(d,JzJ.2.S~z. lH). 7.19(dd, 

J,:::J0.11 Hz,J,=0.&5H,- I H\ 7.58td,J=0.72Hz. I H). ' · 

18.55 0.9ft!\,J-7.42Hz, JH}, l.07(d.J-7.18Hz. 3H), l.Zl(sol'H), 1.36-l.42(tn, IH), 1.S6(s:, 3H).-l.6S(q.J•7.43Hz. 2H). 1.70·Z.02(ni, 3HJ. 2.29-

2.53(111. CiH), J.09(d,J-=2.87Hz. I H), 3.43·3A7(m, lH), 3.67(d,J'31l16.68Hz. l H),3.77(d,J=16.66Hz. IH).4.46(d. J:::8.60l-fz. 11-1).4.SJ(d. 

J ... \tt41Hr. IB).4,73{d,J•\S,J5Hz, lH), S.33·5.SO{m, IH). 6.40(dd,J1•10.17Hz.Jrl.81Hz. IH),6.46(s, IH), 7.IO(dd,Ji-:4.R3Hz. 

irJ.94Hi, \HJ, '1.19(dd,Ji=I0.10Hz,J2=l.02Hz. IH). 7.57Cdd.J1=S.01Hz.h=l.05Hz, I H)~ 7.7S(dd, J1•3.71HiJ:=l.03Hz. Iii). MA.SS: 

(ES+): fl82.9(M+N:i)'" • . . ' . 

113 .. 'ill O.CJ<1u,J=7.40Hz. 3H). l.05{d.J=7.16Hz. lH), l.2l(s, 3H), 1.37·1.40(m. 1H).1 •. S6{s, lH), 1.66(q,J""7.42Hz. 2H}. 1.78-2.0(m. JH). 2.l~-

2.41(m. 6H), 3.1 l{d,J=J.OJHz. IH), J.38-3.4:5(m, IH), 3.71(d,J•l l.09Hz, 1H).4.46(d,J•B.70Hz. I H), "4.52(d,J::/5J7Hz, IH).4.74ftl, 

J=J!i.34Hz. I H), '6.42(dd,J,=I0.\8Hz,Jl•l.82Hz. IH), 6.46{s, l H),{).94(d,Jz4,09Hz, I H), 7.19(dd,J1=I0.09Hz.J1=l.Obliz. IH). 7.54fli. 

J"4.07Hz. IH). ~tASS IESi-': 716.9(M+N:tl• . ' · 

16.57 0.92·1.03(iTI,4H). l.05(d,J ... 7.26Hi. 3H), l.J9{s,3H), J •• JS-1.40(m, IH), \.:S6(s)H}, l.61·1.98(m, 4H). 2.28-2.SI (m, 41j) • .l.0(1(d, 

J•2.41 Hz, IH). J.4J-3.46(m. IH), 3.66(d,J=\6.84Hz, IH). J.77(d, J=l6.84Hz, IH),4.44(d,J""8.4i'Hz. IH). 4.S5(d,.:f></6.2JHz. \H). 

4.70(d, J•l4.68Hz. I H), 5.33-5.SO{m,I H),6.40{dd.J1:cl 0.15Hz.Jr1.79Hz. IH}, 6.4:5(s, I H).6.SO(dd,J1=JA7Hz.J1=1.6SHz. I H), 7.1 J(d. 

J=J • .\Hz. lH). 7.t8tdd,J1=10.IOHz.Jl=1.04Hz. IH), 7.S9(d,J=0.8JH7. I~)\: MASSIES+1: 693:01M+NDr ' 

IB.5& l.0U(d.J::::.7.14Hz. 3H), l.2 \(s.JH), l .35-1.41(m, IH), 1.57{s,JH), l.77-2.04{m. SH), 2.21·2.SJ(m, SH). J.15-3.21fm, 2H). l.42:-3.47(nt.. 

IH). 3.67(d,J•l6.8/Hz. I Hl, 3.7S(d,J=17.Q6Hz, IH), 4AS(d,J""8.6JHz, IH),4.43(d,J=l5.JJHz. I H).4,73{d.J .. t5.39H1" lli).j.JJ-

5.51)\m, IH), C1.40(dd,.J1=I0.14Hz,J:=l.B2Hz. IH), 6.4:5(s, IH), 6,:50(dd,J1=3,47Hz,Ji•1.C10Hz. I H), 7. \J(d.J=J.Ifiliz. I HJ. 7. IK(dd. 

J,.:JQ.18Hz.J~:::l,26Hz, 1 HJ. 7.SS(d, J-1.7.lHz, IH). MASS (E$+): 678,9(M+Na)* 
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Comp. 'U-NMR (I Jlpm). ~IASS (El I ES+. ml:J 
No . 

IB.59 l.Ob(d, J=7.l6Hz. 3H,, l-l.1(s,3H), 1.J5-l·.41(m, IH), l.56(s.JH), l.62-l:9(m, 1 IH), 2.28-2Sl(m,4H). 2.73-2.Sl(m, lll). ~.17Cd. 
J=l.o'l./I 17., Hi), J,42·J.49(m, I If). 3.66(d.J•J6.87Hz J H). J.7!i(d,J•J6,86Hz, 111), 4.44{d, J""X.4M Ii!, I HJ, 4.Sl(d, J• I S •• \I J b:, l UJ. 
4.74(d, J=-1.S.JJHz. IH), .S.33-S . .SQ(m, IH), 6.40(dd,J1cl0.18Hz,JJ"'l .82Hz. I H], 6.45(s, I Hl~Ct.SO(dd,J1 crJ.48H7.o./1=f ,79Hz. Ill), 
7.13(d,J•3.41Hz. IH), 7.l 7rdd,J, ... J0.08Hz,Jz-f,08Hz, IHl 7.S9(d,J-l.&9Hz. JH\. MASS(F..s+): 693.0(M+N:;i)' 

lll.C10 O,tJS(I, J~7.l8Hz, 3H), l.06(d,J-7.181iz, JH), l.12(s. JH), 1.34-l .40(m, I H). 1..SS(s.JH), 1 .• C..C(q.J=7.44f.lz. 2H). 1.74-1.'J4(m, .l!l). 
l.30{1,J•"7,4C1Hz, 2H}, 2.36,2.SO{m. '4H), 2.72(s, I Ii). J.42-3.47(m, IH). J.:5J(dd,J1• 1<4.08Hz,J1?1.IJ2Hz, I H). 3.Ci7(dd, J, .. 1.i.01 H;,_ 
J1=5.J3Hz. IH), 4.42(d. J=8.S3H;t. IH), 4.SO(dd,J1""lJ,2JHz, J1"'4.74Hz, I H), 4.62(dd, J1"' I J.201-11.,J1•5.70Hz. I H), 5.J2-5 . .Jl)(m, 11 II. 
S.<17-$.81(m. 2H). 6.J~dd,J!"'10.19Hz.J.i=l.80Hz. I H), 6.4S(s, IH). 6.49(dd,J1=J.49Hz,Jl•J.S61b;, IH), 7.12(J,JosJ,42Jb, 11·1), 
l.l6(dtl,J1=IO.lSHz.J1""1.02Hz. IJ.i), 7.58(d,.P0.79Hz.. IH).MASS(ES+): 669.Cl(M+N11)• 

11).(11 l.03(tl, J .. 7.12.Hz. 3H).. l.19(s,JH),.l.2S-l.42(m,2H), l.:5S(s,3H). t.6:5-l.')6(m,3H), l.21-2.46(m,<4H), 3.4S(m, JH), 3.71(d,J•1Ci.!i1Hz. 
IM), 3.79{tl;J:cl6.-16Hz., I H ).4.20-4.JO(m, 2H),4,46{d,J=l.42Hz. !H), 5.30..:5.SO(m.I H), 6.42(dd,J1=tO.OSHz..Jl,..l.80H7. lHI. l1.47(s, 
I IH, 7.15(dd, J1•10.15Hz.J·=l.21Hz. IH), 7.4Jfd,J=8.S9Hz.. 2H), 7.2Md,J•K.5:5Hz,2Hl. MASS lES+l: 640.9(M+ Naf 

lll.C12 J.OJ(d,J•7.05Hz, JH), l.20(:s.JH}, l.22·1.9J(m, 8H), 2.29-2.Sl(m,4H),J,44-J.:50{m. IH), 3.71(d,J•lr1.42Hz. I H), J.80{d.J-IC1.S2Hz. 
IH J,4.26-4.32(m,2H), 4.46(d,J•8.81Hz, IH), :5.JJ-S.SO(m,IH), 6.40-6.42(m, IH), 6.46(s, IH), 7.J6(dd,J=J0.15Hz. I HJ. 7.JWll. 

J=7.QI Hz. IH), 7.SS<d,J,...7.S6Hz. IH\7.79ld,.P7.76Hz, IH), 7.91(~ .. IH\. MASS 1ES+\: 640.9{M+ Nat 
IB.C.3 I .()(J(d,J=7.14Hz.3H), l.19(s,lH), l.Jrt-J.41(m, IH1 l.SS(s, JH}, l.74-l.99(nt. 3H), 2.17-2.Sl{m, :5H).3,42-3.46{m. 11-1), J.C11JCtl. 

Jo:IC1.73Hz, IH).3.76{d,J•l6.91Hz. I H). 3.Bl(s, 3H),4.4S(d,J=8.6JHz, IH),<4.66(td,J1•1S.52Hz,J1-l .70Ht. IH),4.73(ld.J1 .. 15.49Hz. 
J1=1.7 I Hz. I H), :5.3l•!i.49(m,IH}, 6.40(dd,J1•10.12Hz,Ji•l.i2Hz. I H),6.45(s,I H), 6.SO{dd, J 1=J.4&Hz.J'f"J:68Hz. I H), 7.14(tl, · 
J .. J.4Jliz. JH\, 7.Jtlfdd.J1c:I0.09Hz. L""',99Hz.1Hl, 7.S9fd,J=0,92Hz. IH}. MASS IES+}: 654.9 CM+ Nat. 

IB.64 1.0(t(d, J•7.l 6Ht, JH), I .I 9(s,JH), 1.JJ(t.J=7 .O!iHz. JH ), I .J6'\ .41 (m, I H), l.SS(s, JH), I .74-1.9<J(m, JH). 2.28-2.SO(m, 4HI. 2.5Ct{d, 
J•l.85Hz. IH ),J.'42·3.47(m, IH).,3.69(d,J=l6.88Hz, IH). 3.76(d,J=J6.18Hz, I H ), 4.22(q,J=7.13Hz. 2H ), 4.44(d,J=8.65Hz, I H). 
4.65(d,J=IS.49Hz, l'H), 4.72(d, ,/-ISA IHz, I H). 5.JJ-.:5.49{m.l H). 6AO(dd,J1.:.I0.13Hz. J.rJ.63Hz.. IH), 6.4S(s,l H). 6.51(dd,J1=3.44Hz 
Jt"'l.69Hz, IH). 7.ilt{d,J=3.SOHz, lH1, 1.16fd,r.;.10.20Hz, IH), 7.S9{d,J-0.87Hz. I Ht MASS IES+\ ;669.t{M+ Nal'. 

JD.Ci~· I .06(d, J=7.l 9Hz, 3H), I .20(s,3H), l .J4.J AJ(m, 1 H), 1.SO(s, 9H). 1.5S(s, 3H);· 1.62·1.99(m, 3H), 2.28·2.SA(m. SH). J.<IJ•J.48(m. 11 IJ. 

.. J.6B(d.J,,.H1.70Hz. I H), J,77(d, J;:;l6.65Hz, I H ), 4.44(d,J-8.51Hz, I H ),·4.57-4.68(m, :ZH), S.33·5.41)(m,J H), 6.40{dd. Jr"'Hl.Ol1H.-_ 
J1=1.79Hi. I Hl,6.45ts,1Hl, 6.SOCdd,J1~3.48Ht..JJ""l,78Hz. IHl. 7.l 1·7.14{m.1tf). 7.S9(d,J::l.OOH1. IH}... :\iASS CES+l: C197.fl(M.;. Nu)' 

1B.<1L'I 0.96(d,J.:=6.74Hz, 6HJ,l .06(d,J=7.13H:r.. 3H), l.19(~,JH), l.3;5•1.4l(m, I H). l.55(s: JH), l.74-2.0Cl{m,4H). 2.28·2.S2(m, SH). 3.43-3..4C•(m 
I H), J,69(d,J .. l6.80Hz. 1 H),3.77(d,J-16.79Hz. JH ), J.93(d,J-6.72Hz .. ZH ),4.44(d,Ji::::8.62Hz. IH).4,66fd • .J=-15.49Hz. I Ht 4.71(d. 
J=IS.4BHz. IH), 5.33·5.49(m,IH), 6.40(dd,Ji-I0.18Hz,Jrl.48Hz. IH),6.4S{s,IH}, 6.SO(dd,J1=J.J6Hz,J~""l.S9Hz. I HJ. 7.IJ. 
7.16(m,2H). 7.S9(s, 1H). MASS (ES+): 697.0(M +Na)•, . ' . 

JD.67 l.06(d,J=7.141-fz,JH), l.J9(s, JH), 1.35-1.4-l(m, IH), l.SS(:s,3H), l.77-2.14(m.SH),2.28·2.72(m, SH), 2.:i5(t.J-7.Z6Hz, 2HJ.·3.42-
3.47(m. IH). l.S9(t,J=6.37Hz, 2H), 3.64(d,J=l6.76Hz, IH), 3.76{d,J .. 16.S8Hz, IH): 4.46(d,J•8.65Hz, I H),4,SB(d,./=15.l'>Hz. I HJ. 
4.7J(d.Jt:115.40Hz. IH), S.33·S.49(m,l H), 6.40(dd,J1•10.14Hz.J:"'l.64Hz, IH), 6.4S(s, I H), 6.SO{dd,J1=l.4Hz.J1-1..57Hz. IH!. 7.13(d, 
J•3.45Hz, IH), 7.18(d, J•9.98Hz. IHl. 7.:59td,J-o,7.:5HJ.:, IH~ MASS (£S+': 679.0 . 

JB.tiR I .05(d.J•7.14Hz.,3H), l,12(S, JH.1. l.19(s, 9H), J.34•1,4Il{m, lH), l.55(s •. 3H), l.71~2.DU(m, JH), 2.27-2.S2(m, 4H), 3.42°3.4~(m. I H 1. 
3.liJ(d,J-/ J. 76Hz, IH), 3.68(d,J..-J 1.84Hz, IH),4.4J(d,J..-9.10Hz, IH), 4.74(dd,J1..-13.0C>Hz.J3•6.Z6Hz. lH), 4.79(dd,J1zJJ.58Hz. 
h"'6.06Hz, I H), S.3Z·5.49(m, 1 H), S.5S·S.14(m. IH), 6.39(dd,J1=10.19Hz, Jrt.41 H:z, l H), 6.4!i(s, 2H). 6.49(dd,J1=3.J4Hz.J~=:l .S3Hz. 
11-1), 7.J2(d.J=3.4SHz. I Hl, 7.J5fd,J•I0.17Hz.1Hl, 7 • .5Bfs, IH1.MASS rES+l: 683.0fM+Nit . 

lll.CilJ I .06(d,J=7.I SHz, JH), 1.IJ(s,JH), l.20(s, 9H), 1.34-1 . .f.Z(m, IH), l.5S(s, JH), t.71-l.9S(m, JH), 2.17-2.SJ{m, 4H). 2.81(s, IHJ, 3.42· 
3.49(m, I H), J.S4(dd,J1=14.17Hz,Jr7.36Hz, IH}, J.67(dd,J1=14.01Hz.JrS.52Hz, IH}, "4.42(d,J•8.46Hz. IH),4.SO(dd • .:/1"'IJ.C1IHz. 
J;i=4.J4Hz, I H}, 4.62(dd,J1=13.SI Hz,J;i=.5.SCJHz, 1 H), S.32--S.49(m, 1H).5.64-5.80(m, 2H), 6.J9{dd,J1=10.18Hz./i=I .77Hz. IH). 6.~S(s, 
I H),6.49(dd,J1=3.43Hz.J:z=l.80Hz. IH), 7.l:Z{d,J=J.31 Hz, IH), 7.1:5(dd,J1=10.24Hz.Jz=().78Hz, IH). 7.S8(d.J=0.85Hz. IHJ. l\1ASS 
fES+J: 683.llM+NaY . · ·. • . : ' . ·" :· 

IB.70 I .06(d, 3H,J•7.l 6Hz), I. I 9(s! JH), l.l6-l .42(m, I H) .. I .S6(s, JH), I .77·1.96(m. 3H}.-2.29-2.:52(m, SH). 3 .. 4 l-3.4S{m. I H), 3.71~tl. I H. 
J•l6.78Hz). 3.77(d,J•16.9JHt, I H),4.46{d,J=l.62Hz, IH),4.77(d,J=l.5.JOHz, IH), 4.89(d,J""'l 5.J IHz. 1 f'I), S.JJ-:5.SO(m, lHl. $.IJI)(~. 
I H}, 6.40{dd, J 1 ... I0.16Hz, J2•1.75Hz, IH), 6.4S(s, IH). 6.SO(dd, J 1 ... \.47Hz,J2=1.67Hz, IH}, 7.12(d,J:-3.41HZ. IH), 7, 17(d.J .. I0.1 1JHz, 
I H). 7.S9{s. IH). MASS (ES+): S97.2r l'M+Nat of JB.41 . • 

IB.71 Cl.92(q,J::4.S2Hz, 3H), l.06(d,'J,,,7.l 1Hz, JH), J.IS{dd, 3H), l.22(s, JH), l.22(s,3H), l.3S-l.41{m, IH). I .56(s,JH), l.4C1·2.0f11m, SH), 
2.29·2.53(f!l, 5H), 3,22;J.26(dd, IH), 3.40-3.SO(m, I H), J.66{d,J=/6.J8Hz, IH), J.7.S(d,J=l6.83H;. IH},4.45(d.J=8.J9Hz. IHJ.4.48· 
4.5J(m, IH),5.33-5.50(,m. I H),6.40{dd,J1=1D.l.5Hz,:t;i=l.71 Hz, IH), 6.4S(s, IH),6.SO(dd,J,=3.39Hx,J1::J.67Hz. 1 H). 7.13(d • .l=JA9HZ:. 
I Hl. 7.19(d.J=I0.13Hz, IH), 7 .. 58(s, IH). MASS (ES+I: 659.3 . 

lll.72 • 1.0J(s, 9H), 1.05(d,J=7.3.SHz,:3H), l.20(s,3H), 1.3S~l.40{m. !HJ. 1.56(s.3H). 1.72-203(m, 3H), 2.20{d.J=l3.11Hz, I H).2.24itl. 
J• 13. I 6Hz, I H}, 2.29·2.S4(m, 4H), 3.0i(s, lH), 3.44~3.48(m,l H), 3.63(d,J=\6.81 Hz, I H), 3. 78(d. J= lf1.84Hz. 1 H). 4.~4{d. J=8.47Hz. 
I H). 4.SO(d, J=I 5.-4 IHz, I H). 4.73(d,J=IS.3.:5Hz, I ff), .5.l3·S.50(m, I H}, 6.40{dd, J1=l O.l 7Hz.Jt=1.78Hz. I H). 6.45(s, lli). (1,."iO((!tl. 
J1•3.45H:t.J1=1.78H2. I H), 7.14(d,Js3.37Hz, I Hl, 7.t8fdd,J1-9.63Hz.J2•1.07Hz, IH). 7..59/s, I Hl MASS C£S+1: (173.3 

IB.73 l.06(tl,J=7.l7Hz, JH}, J.IS(t,Je.7.S7Hz.3H), J.1Cl(s, 3H), l.JS·l.41{m. IH), 1.:56(:s, lH), 1.74-2.00(m. JH). 2.28-2 . .S2(m. (11i). J.IO(d. 
J=2.84Hz, I H). J.42-3.46(m, IH), 3.66(d,J=l6.80Hz, IH), 3.7S(d,J ... 16.82Hz, lH), 4.45(d,J=R.S4Ht, IH). 4.54{d,J:oJ 5.4RHz. I H). 
4.73(d,J=15.38Hz. IH). 5.3J-5.40(m, I H), 6.4D(dd,J1=10.l 1Hz,Jrl.76Hz, I H), 6.4S(s, IH), 6.SO(dd,J1=3.49Hz,Jrl.r1SHz. I Ml: 
7.13(d,J=3.3SHz, I H), 7.18Cdd,J1=I0.06Hz.Jrl.04Hz, IH), 7.59{d, J=0.80Hz, IH).MASS (£S+): 631.3 

IU.14 0.98(d,J-7.10Hz, JH), 1.16(s,JH); 1.JO-l.36(m, IH). 1.40(t • .J=-7.12Hz. JH). l .54(s, JH). 1.13-l.99(m. SH). 2.10-Z.47(m. SH}.. l.61(m. 
1 H), J.J 1·J.I9(m, I H), 3.Jl-3.JS(m, I H}, 3.67(d,J=16.90Ht, I H), J.73(d, l"'l (l.78Hz, I H). 4.36--t.41(m, JH). 4.79 (d. J=l 5.:Z~H7~ I H), 
4,88 (d,J=1S.28Hz. lH) • .:5.31-5.48(m, 'JH), 6.38(d,J1•10.17Hz. IH), 6.43(s, I H), 7.17 (d,J=.10.0SHz. IH).i\fASS (ES+J: .585.22 J 
(M+Nar of 18.08 l 
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Comp, 
Nn 

1H-NMR (0 ppm). MA.~ (F.I / F-~+. ml.:) 

lll.75 0.'JR(d.J-7.181-fa.JH), l.lt}(s,JH), l.IK(d,J=3.67Hz. 311), J.20(d,JsJ,71lJ1 .. .lll), l,2tJ.J,J!'i(m, IJ-1), l .. "i4(5. JH): 1.70-.J.')IJ(m, SHJ. 2.lf,.. 

2.Cil(m, 1>MI. 3.12{tl,J=J.61 Hz. IH),J.12-3.2Cl(m, IH). J,J3·3.38{m, IH}, J.C1.~(d,J""IC1.Cl4H1 .. 1M),J.72(d.J.::Jf1.2C1l lz •. IJ.ll.4.40ri1. . 

J=R.9J, IH),4..52(d,J= 15.32, JH), 4.73{d,J..-IS.JJH~ lH), S.31-S.4B(m. I li},(lj7[dd,J1•l0.01JJ 1;-.. J!-1.77H>'-1H).6.4J(s. Ill), 7.1£1(!.I. 

J1"'10.lotit..J.r-l.10Hz., IH>. MASS (ES+l: 633.25 
IH.76 l,C16[d,J•7.17Hz. JH), I .22(s, JH), l.3S.l.41(m, IB), l.57(s,lH), 1.67·2.l'.tJ(nl. IH).2.29-2.SJCm. 4H), J.,1l{d,J-J,06Hz. lll},,l.4:'ifm. 

IM), 3.li7(d,J•/6.78Hi, I H),J.73(d,Jwt 7.IOHi.111), 4.4S{d,J=7.,}Hz, 11·1), 4.48(d,J=/.5.4/H:1., l llJ,4.73(d,J=IS.4Dlll'- 111). S.JJ-

S.40(m, IH}.6.40{dd,J,=10.07Hi.Jt=l.79Hz. IH}, 6.4S(5, IH), 6.SO(dtl.J1=J.47Hz,J1=1.IUH7- 11-1). 7.14(d.J=3.2HH7., 1111. 7.11\(tld. 

J1=10.07Hz.J:=-1:07Hz, IH), 7.581d,J=0.97Ht. IH). MASSIESH:737.4 " 

111.77 I .Or1(d.J=7.12Hz. JH). 1.ll)(s.JH), J.25-1.4J(m.2H). 1.SS(s.JH}, J.74-l.97(m, JH), 2.2R·2.SO(nl. 4H).J.2<4(q.J=ll>.07Hz. 21·1),.l42· 

J.4;'i(m, I HJ. ~.68(d,J•)6.80Hz. IH}, 3.76(d,.fwl6.82Hl'.:, lH l.4.4S(d,.1=8SM-li. IH), 4.65(d.Jal5.34Hl' .. I HJ,4.8J(d,J•l!i.37H)'., I HJ, 

~.JJ,-S.4Q(m,I H). 6.4l(dtl,J,""10.14Hz.Jl"'l .72Hz. I H).6.4l{s, I H), 6,51(dd, J1•3A2H.t..l.?"'l .C121fr., .1 IH. 7.l J(d,J .. 3.4i!Hl'- I HI. 7. H1fd, 

J=I0.14Hz. IHI. 7.59ls. I H}. MASS lES+l: 707.IJ(M + Nuf' 
Jl!.7K l.06(d,J•7.14Ht, JH), l.Z3(s, 3H), 1.JS-1.41{m. IH), 1.57(s,JH), J.77-J.99(m,_3H), 2.28-2.SJ(m, 4H), J.l ICs. IH), J.J9-3.4S(m. I HJ. 

- 3.4S(s. 3H), J.67{d,J=J7.19Hz, I H), 3.73(d,JcJ6.96Hz, IH).4.03(d,J=ll1.4.8Hz, IH).4.lO(d,J,,.16.SSHz., IH), 4.43(d,P8.74Hii, JU), 

4.58(d,J•IS.30Hz, I H), 4.S8(d.J=IS.l3Hz. IH),S.33-5.SO{m. lH), 6.J9(dd.J1=10.14Hz.Jl=l.71Hz. I H),6.4S(s, IH),6.SO(dd,. . 

J1oal.4ll~1 .. Jr=l.76Hz, IHI, 7.12(d,J=3.S5Hr.. IHl. 7.17(dd.J1aJ0.19Hz.JF0.74Hz. IH), 7.58(d.J::0.71Hz. I H). MASS (f..S+l: (147.24 

IU.71J l.0!1(d,J=7.16H2., 3H), 1.23(s, JH), l.27(1,J•7.04Hz, JH), l.35-l.41(m, IH). 1 • .S6{s,JH), 1.7J•l.91J(m, JH), 2.23-2.SJ{m. 4H).J.17{i;, 

IH),J.31J-J.42(m, IH), J.S7(dd,J1•7.03Hz,Jf'"2.l8Hz., I H).J.60(dd,J1'"4.44Hz.Jr2.44Hz. I H). J.6S(d,J•l6.18Hz:, IH). J.73(d, 

J=l6.94Hz. I H), 4.07(d, J=l6.64Hz:., IH}, 4.14(d,J-16.63Hi. IH},4.43(d, J•8.74Hz. I H), 4.S6{d,J=l 5.41 Hz. lH), 4.8S(d.Ji:rJ5.JflHz. 

I H).5.3.'.1-5.SO{m, 1H),6.Jt(dd,J1•IO.l I Ht.Jl•l.72Hl, IH), 6.4S(s, IH),6.SO(dd,J1•3.49Hz. J:==l.65Hz. I H). 7.12(d,J=.l37Mz. 10). 

7.l7(d,'J ... 10.17Hz, IH\; 7.S8(d.J=l . .S7HZ: IHl. l!IASSIES+l: 661.22 

IB.80 1.05{d.J 7.l-OHz. 3H), t.18(s,3H), l.ZS.l.42(m,2H), l.SS(s,JH), l.71-2.00(m,3H).2.17-2.Sl(rn,4H). 2.62-2,68{m. 4H).J.43·J.4tJ(m, I H} 

3.68(d,J=l6.72Hz, IH), 3.7S(d,J=l6.78Hz, IH ),4.4S{d,J--8.41Hz. lH),4,SB(d,JalS.-4!iHz, IH),4".74(d,J=IS.4SHz:, I HJ, S.33-

S.AC){m,IH), 6.42(dd,J1"l'10.09Hz,Jt=l.SSHz. I H),6.4S(s,IH),'6.Sl(dd,J1•J.41Hz.J1•J.CJ9HZ. IH), 7.14(d,JsJ.4\Hi, IH), 7.22(1t 

J=l0.-04Hz. Hi).-7.59{s. IH). MASS IES+l: 697.161'M+Na)" · 

113.111 l.06(d, 3H,J=7.t 7Hz:), 1.18(s,JH), l.JS·l.4l(m. I H), 1.56(s,3H), l.77•\.99(nl. JH), 2.09(1,JH), 2.28·2.Sl(m. 4H), 2.IJl(d, IH, 

J=2J10HzJ, 3.42·3 • .i7{m, I H), 3.66(d, I H, J .. 16.74Hz), 3.76(d, J•16."78Hz, l Hl, 4.46(d, J=8.63Hz, I H}, 4.56(d,1, J,= IS.4<1Hi,Jl= 1.7R 

H7., lH), 4,70(d,J1• IS.39H:z, Jrl .6SHz,1H), 5.32-S.SO(m, IH), 6.3Q(dd,J1=I 0.07Hz, J1=1.79Hz. I H). 6.4S(s. IH). 6.50(tld,J,=J.5JMz. 

JrJ.6BMz, IH), 7.14fd,J::3.37Hz, IH). 7.20(dd,J1=IO.l8Hz.J-= J.23Hz. IH). 7.S9(d,J=0.86Hz, IH).~1ASS {ES+): 617.1 

IB.82 1.06(d,J-7.18Hz, 3H), 1.IJ(s,3H), 1.16(d,J=l.26Hz.JH); 1.IB(d,J&l.30Hz,3H), l.34-L43(m. lH), 1.55(5. JH). J.77.J.'.lS(rn.'JH).2.28· 

2.S.l(m, 4H). 2.53-2.tlO(m. I H}. 2.81(m, IH),3.4J-J.4S(ni. IH),3.S4(dd,Ji=14.12Hz.Jr7.29Hz. IH). 3.66(dd.J1"*14.07l·li!.JJ"'S.431·J:t., 

I H}.4.4J(d,J=8.S7Hz. 1H),4.SO(dd,J1""13.32Hz.JJ"'4.S2Hz. IH), 4.62(dd,J1=13.2SHz:.Jf"S.69Hz. 1H) • .S.J2·5.49(m, IM). S.f1S~ 

S:80Jm,2H).6.3'.l(dd,J1=IO.ISHz •. Jl=J.79Hz, IH), 6.4S(s. IH),6.SO(dd,J1•3.46Hz, Jl"'l.64Hz. I H). 7.l l(d.J,.3.43li7 .. IHI! 7.lf1!d11. 

J 1=10.03Hz.Jr().93Hz. tHl, 7.58(d,J..::0'.86Hz. 1 Hl. MASSf£S+l: 647.1 

Ill.It' 1.06(d. J .. 7.17Hz. JH). l.12(s,JH), l.16(d;J-6.98Hz,6H), 1.34·1.40tm. IH), 1.S5(s, JH). l.77·2,06(nt, JH}. 2.28-2.59(m, 5H.) .. \.42-

3.47(n1, IH), J.66(d,J•7.82Hr, 2H),4.44(d,J.a9.08Hz. IH).4.7S-4.79(m, 2H), S.34-5.47(m, I HJ, s:ss-S.72(m. 2H5. 6.39(dr.l.J1';'lll.lf1H1_ 

' h""l.79Hz, I H),6.4S(s, IH), 6.49(dd,J1•3.41Hi,JJ=l.82Hl. IH), 7.12(d,J=3.19Hz, IH). 7.i6(dd.J1::::J0.08Hz.J:=.l.06Hz. I H1. 7 . .S8(hr· 

s. IH). MASS IES+): 647.1 . . . . . 

lll.R4 O.IJ8(d. J=1.I SHz, JH), l.17(s,JH), l.22(s, 9H}. 1.27-JJS(m. IH), J.54{s.JH): I.70·1.CJ9(nl. SH), 2.17-2.SO(m. 8H), J.12·3. IK(m. IM). 

3.21(d.J=J.24Hz, IH), 3.35·3.38(m, I H). 3.US{d.~16.86Hz, IH),J.6~(d.J=l6.86Hz, IH),J.72(d,J=l7.02.HL. I HJ. 4.31J1d.J•8.C1I M:t.: 

I H).4.5!(d.JcJS.31Hz, IH).4.7J(d,J=l5.JJHz. IH), S.31-S.48(m,IH),6.37(dd,J1-IO.I Uiz.,Jl•l.61 Hz. IHI. 6.4J(s. I HJ. 7 •. IS(d, 

Jc10.16lfz. IH). MASSIES+) :647.1. • ' • . ' . • 

11~.85 0.86(1.J=7.46Hz. 3H). l.(IS(d. .F-7 .15Hz. JH). l. I 7{s, 6H). 1.23(s, JH). t.35-1.4 l(m, I H), I .Sfi(s,JH), 1.73·2.0l(m. JH}, 2.21J·2..:'i(>(m. 4HJ. 

3.36(br·:s, IH),3.43-3.49{m, IH),-4.40(d, IH), 4.4S(d,Jz1S.37Hz, IH) . .:t.76(d,JzlS.31Hz. I H), S.34-5.SO(m. IH), 6.40(dtl,J1=l<l.l7Hl'-

Ji•1.72H~ IH), 6.4S(s, IH),6.SO(dd,J1sJ,44Hz:.J:-1.61Hz. lH), 7.l3{d.J•3.37Hz.. IH), 7.l 7(dd,J1::::10.07Hz.Jl=0.1">0Hz. IMJ. 7.$li!s. 

I HJ. MASStES+): 673.26 
llJ.~(1 0.96(s, 3H). 1.06(d,J•5.33Hz. JH), 1.07(s, JH), l.IJ(s, 3H). l.2S(s, 3H), 1.35-1.41(m. 1H). I .56(s,3H), I .C>9-2.IJ(m . .6H). 2.2R-2.57(1n. 

SH).J, IO(i, lH). 3.J9.J.<42(m. 1 H), J,66(d;J=J6.6'2Hz. JH), 3.73(d,J=17.\0Hz, I H).4.53(d,J=8.29H7., I H1.4.64(d.J•l;'i.20Mr- 1Hl. 

4.92(d.J=/5.1JHz. IHJ, 5.33-S.SO(m. JH).6.41(dd,J1•J0.07Hz,Jl=t.78Hz., tH), 6.4.<f(s, I H). 6.49(dd, J1•l.5JHz.J1-\.70H7~ I HJ. 

7.12(d.J=J.41Hz, lH), 7.2.9(dd,J1:::J0.04Hz.J,..0.99Hz. !Hl. 7.S8(d,J-(),t;ISHz, TH). MASS (ES+): 777.18(M+.N11)' 

IB.87 1.0C>(d.J=7.t5Hz. JH), 1.23(s, JH), 1.33(5, 9H), t.3J-1.38(m, IH), l.56(s, JH), 1.77·2.0S{m, 3H), 2.29-2.SJ{m.41-l), 3.471m. I tn.J.C1l(il. 

Josl 6.75Hz. IH), J.BO(d,J•l6.80Hz., IH), 4.)8(d,J-16.03Ht, I H), 4.44(d,J""8.47Hz., IH), 4,72(d, J:::JS.70Hz. I H), 4.78(:>.. I H). 5.33· 

5.49{m, I H), 6.JIJ{dd,J1•10.09Hz.J1=1.72Hi. tH),6.45(s, IH),6.SO(dd,J1=3.4SHz.JrlJl2Hz, IH). 7.14(m.2Hl. 7.5CJ(tl.J•0.74H;:. \H). 

MASS (ES+): 696.20(M+N:it • 

IB.88 1.06(d, J=7.l 7Hz. JH), 1.18(s.3H), 1.35-l.4J(m, 2H), 15S(s, JH), l.77·1.96(m. 3H),2.17·2.47(m, 4H), 3.42-3.-t()(m. I H). J,(1(1(\l 

J=IC1.77Hz. JH), 3.76(d,J::::16.80Hz, l.H ), 4.IS(q,J""7.15Hz, 2H), 4.4S(d,J.:8.67H:z, I H). 4.S9(d,J=::IS.47Hz. IH),4.73(d,J=[;i .. \C1lfr, I HJ 

5.32·.S.49(m,IH}, 6.40(dd,J1=10.09Hz.Jt=1.7SHZ. IH),6.41(s,IH),6.51(dd,J1 ::i:3.46Hz,J~-l.81 Hz, IH), 7.13(d.J•J.361·1t. I HJ, 7.20(ild, 

J1=10.14Hz.JJ=l.08H%. I Hl,7.59(S, IH\. J\.1ASS0 rES+l: 725.l8rM + N;il• 

IU.119 0.78(d, J=6.98Hz. 3H), 0.88(d, J=7.03H:z, 3H), (d, J=6.41Hz. JH), 1.02·\.IO(m, SH). l.20(s,3H), l.30-l.~9(m, 3H). 1.5:i{:: • .lH), IJ11J 

2.00(m, 7H). 2.28-2.Sl(m, 4H), 2.S9(s, IH ), 3 .• 42-3,46(m, IH), J.69{d,J=l6.56Hz. I H), J.76(d,J::::ll1.1JlHz. IH). 4.42fd.J=KSlll·b:. IHI 

4.5'.l(td, J 1•10.91 Hz,J1•4.39Hz. I H), 4.b2(d, Jcl5.S2Hz, IH), 4.72(d, J=IS.4 IHz, I H). 5.J2-S.49(m.1H),6.4Cl(dd.J1=10.1 HH:t. .. IJ=l .XI Hz 

I H), 6.4S(s,IH). 6.SO(dd,J1=3.47Hi,J2=1.7iHi, IH), 7.12·7.14(m, 2H), 7.SQ(s,IH). MASS (ES+) : 771J.J2(M -r Na)' 
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Comp. 'H·NMR (i ppm), MASS (El J F-11\+, .111/:) 

No 
IB.90 l.OCl{d .. ,..7.l4H1 .. )Ii). 1.17(11, .Ul). l.34-t.40(m. IH), l.SS{s, 3H), l.76·1.97(m. 311}. 2Jlr.t:i. Jll). 2.2K·2.!i4(m. 4lll, J.41-;\ . .:1{1 {Ill, 110. 

J.C17•J, 7~(m, 211), 4.tlO{tld,J1=18.22ll7 .. JJ""S.4C1Hz. I Hl, 4.09(dd,J1=1 S.221-17 .. J1=$.84117 .. J 11}. 4.4 lfll. J=.:CUc 1117 .. I Ht. 4. 7 !ti'. .!I ll. ,'fo,}2· 

S.41)(m, 1 HJ. {1.l l{s, 11-1). 6.31J(dd,J, .. 1~.l6Hz. JFl.79Hz. Ul),6.4S{s. IH}, r1.SD(ckl.J1•l.45H1 .. JJ•l.771b:. 11 IJ, 7.12(11 .. 1 .. :1.Sll l;rM 110. 

7.1 1>{tld,J1 ... 10.(]9H:i:,Jt"'0.961-lz. IH), 7.S8(d,J-0.90Hz. llU. MASS tES+): 6%.IJ(M+N11)' • ' 

·Jll.l}I OfJ<>(d, J=r1.72H7., JH)., 1.0S(d, J-.7.I SI-It. JH), I .19(s, JH), I 3S· l,'ll(m, I HJ, J .SS{s. JH), 1,78-2.0l{m, 41-1), 2 . .10-2.C>l[m. 5Ul. ,l.<1 f. 

J.45{m, IH}. 3.70(d,J=Ht.81 H:... IH),3.76(d,J=l6.76Hz, IH).3.'JJ(d,J=6.SOHz. 2H).4.44-4AC1(m. 1111. 4.Ctrifd.J=l5.SJll:t. I H!.4.1lld. 

J=l5.50Hz. IH), S.JJ-5.4'J(m,· lH), C1.40{dd,J1=1G.13Hz.JFl.67Hz, I H).6.4Ci(s. ll~}. 6.94(d,J .. 4.00Jiz. I Ml. 7.l!i(tl.J=lll.2211z, HI). 

7.53(d,fa4JJI Hz, IH). MASS (Es+\: 747.0fM+Na1' . 

IB.'>2 l.05(d,J:.:7.14Hz.JH), 1.IH(d.J-6.98H.t, JH), I.19(d,J-:7.JJHz,JH). 1.22($,JH). 1.l!i-J.41(n1, I HJ. l.!'i6(S, JH). l.7K-2,CIO{lll.~MJ,2.2lt· 

2.6J(m, 51i), 3.2J(d,JaJ, I 9Hz, I H), J,40-J.45(m, IH), 3.67•J.7S(m, 2H), 3.4S•J,47{m, I H), 3.4'>·3.77Cm • .?H), S.33·S.50(m, I H).{1.4 l(dd, 

J, .. IO.l:SHZ.J.l=l.79Hz. I H), 6.46(s-, I H), 6.93{d,J-4.0Hz. IH), 7.18(dd,/1=10.14Hz.Jl•l.ORHz, IM). 7.SJ(d,./-4.0Rl-li, 110. MA.I;\,~ 

lES+\: 717. I 2tM+Ntr.)• • , 

10.93 l.Ol1(d.J•7.IC1lb:,JH), I .17(sJH), l.)J(t,J•7.12Hz,3H ), l.36-J.40(m, IH). 1.SS(s.JH). 1.7l-1.tJ7(m.3H}, 2.28-2.48[m,AI 1).2.7J(s, I H) 

3.42-JAK(m, IH), 3.6B{d,J=l6.7QHz. I H),J.77(d,.fol6.60Hz, IH },4.25-t.30{m, 2H ),4.4.4(m, IH).4.Ml(d,J•l5.47Hz. l H). 4,RJ(d. 

JaJS.45Hz, I H). S.3l-S.41J(n1,IH), 6.2l{d,Jzl2.0IHz. IH). 6.32(d,J•1 l.98Hz. IH ),6.4D{dd,J1 .. JD.IUHz,J2•t.7Sliz, lllJ. C1.4:i(s,IH). 

C1.SCJ(Ud,J1=.3.'17HzJ,rl .75Hz, I H). 7.13(d.J=3,42Hz. IH), 7.19{dd,J1•10.25Hz.Jz=OJU Hz, I HJ, 7.51)(d,J .. 0.8Rl-J)-., 1 IJ), MASS (ES+J 

72J.22(M+Nat· 
10.?4 l.06Cd.Jc7.17Hz,JH), J.18(s,JH), l.35-l,41(m, !H), J • .S6{s,JH), 1.74-l.99{m,JH).2.28-2.47(m, 4H), 2.C13-2.t19(m. 4H).2.CH(i;. I B }.3.43 

J.47(m, IH), J.Ci6(d,J=l6.86Hz, IH). 3.70(s, JH). 3.76(d,J=ol7.21Hz, I H ), 4.45(d,J-8.fi0Hz. I H). 4.S9{d,J•IS.38Hz, I M).4.(1R(d, 

J=I 5.45Hz. I Ii), 5.33·5.SO(m,IH). 6.41(dd,J1•10.1 SHz, Jl•l.76Hz, IH), 6.46(s,1H), 651(dd. J 1=3.45Hz.J!=l .C.4Hz. I MJ: 7. IJCtl. 

J•J.43Hz, IH). 7.19{d,J=9.'J7Hz. IH), 7.S9(d,.l=0.73Hz, IHl. MASS IES+~: 711.IQ(M+Na)' 

IB.~5. I :06(d,J"'7.07!-fz.3H), J.l8(s,lH). l.23(d,J=6.20Hz, JH), 1246(d,J=-6:25Hz,JH), J.35·1.4 l(m, IH), I 56(s, JH). 1.74-2.00(m. 3HJ:2.28-

2.SI Cm, 4H). 2.S8·2.67(m, 4H), J.OO(s, I H ), 3A3·3.47(m, I H), J.6S{d,J=l6.97Hz, I H): J.76{d.J= F7.~7Hz. I H ). 4.46(d. J=8.05.H?., I Ii), 

4.59(d • .t-1 S.4lHz, 1H),4.72(d, J=l5.40Hz, I H), 4.96-5.06{m. IH); !5.33·S.49(m,I H). 6.4 l(dd,J1::J0.20Hz,J;i=I .24Hz, I H), C1.46(s,IH), 

6.51Cdd.Jr=J.13Hz,JFl.24Hz. IHL 7.1Jld.J•3.33Hz. IHl, 7.19ld.J-10.l 1Hz. I Hl, 7.S9Cs. IHl. MASS lES+): 73<J.JJ(M+Na)• 

18.9C1 0.92(d,J-6.64Hz, 6H), t.06(d,J=6.64Hz, 3H), I .18(s,JH), l 36-l.41(m, .I H), 1.Sb(s, JH}, 1.74-2.06(m, 4H), 2.29-2.Sl{m, 4H), 2.<1C1·2.691m 

4H); 2.fll9(S, IH). 3.43-J.4S(m. IH),3.66(d;J--J6.76Hz, IH), 3.77(d,J•lti.64Hz, IH). 3.88Cd •. /=l1.S7Hz. 2H), 4.46(d,J•(..C1!1lh:. HI), 

4.59{d,J•l 5.40Hz, I H). -t. 73(d, J•l5.33Hz, I H). S.33-S.49(m,I H), 6.4l(d, 11• IG.11 Hz. I H}. 6.4S(s,I H). 6.50(tltl, J,=2.621-17.. J!= 1.21 H:r .. 

(H), 7.IJ(d, J=J.43Hz. I H). 7.19(d, J=IO.l IHz. IH), 7.Sw" IH). MASSlES+l: 753,JS(M+N:i.)4 . 

IB.97 0.92{t,J=7.32Hz, 3H),l.05(d,J•7.)5Hz, 3H}, J.IS(c,JH), J.20·1.31(m,SH)1 1.40-l.62(m,4H). 1.17·2.l)(](m. JH). 2.25·2.SlllnL4M). Z.C1l-

l.C19(m, 4H), 2.97{c, 1 H ), 3.42.J.47(m, I H), 3.6S(d,J=l 6.71 Hz, I H), 3.76(d, J•l 6.87Hz. I H ), 4, IO(l. J=6. 71 Hz. 2H), 4.45(d, .1=8.51lH7~ 

I H). 4.5C)(d,J=IS.4SHz, IH).4.72{d. J-ol5,43Hz. IH), S.3?·5.49(m,IH).<i.39(dd,J1=10.l6Hz.J;=l.7SHz. IH). Ci.4(1{s.IH). C1-$0!dd. 

J1"'3. 74Hz. Jrl.47Hz. I H), 7. IJ(d, JaJ,44Hz, IH). 7.19(dd, /1=10.10Hz,Jr(l.91Hz. !HJ. 7.SfJ{d, .f•l.(l8Hz. IH). MAS..'t (F-'\+J: 

753.JSCM+Nar 
IB.'JB J.06(d, J=7.12Hz, JH), l.2l(s, lH), 1.3 l(:i, 6H), l.35-i.41(rn, IH), 1.56(s.JH), 1.77-2.0l(m, JH), 2.29-2.53(m. 4H). 2.91(ll •• /-1.l61fa .. -

l H), l.4J-3.47(m, IH), J.5S-l.64(m, ZH). 3.6b(d,J•l 7 .24Hz, IH), 3.76(d,Js 16.76Hz, I H). 4.4S-4.47(m, 1H),4..57(d, J• f J.J.6Jlz. I H). 

4.78(d.J=\S.36Hz, IH), 5.34-S.SO(m, I H), &.40(dd,J1=10.15Hz.J,rl.46Hz, IH), 6.4S(s. IH). Ci.SO(dd.J,=l.28Hz..J1=l.4KH7.:. I Hl. 

7.14fd,J=J.49Hz. lHl. 7.li(dd,J=J0.12Hz, IH•. 7.S9ls, IH). MASSlES+l: 7J!t02(M+Naf . . 

JB.99 0.94(d,J,,.6.70Hz, 6H), 1:06(d,J=7.12Hz,3H), l.17(s,JH}. l.2S~t.40{m. IH), 1.:SS(s. 3H), l.73·1.IJ9(m,41i), 2.28·2.46{m,4H),.2.7)(s. I H l 

J.43-l,47(m. I H). J.67(d, J;=-16.91Hz, l H}:3.78(d,J=l7.01 Hz, IH), 3.99(d,J"'6.69Hz. 2H ), 4.44(d, )"'g.42Hz, IH}, <l.C17(d,J•l5SlHz. 

I H), 4.8 l(d,J ... J5.46Hz. I H), 5.32-5.49(m. I H), 6.22(.d, J=l 2.05Hz, l H), ~J4(d,J ... l 2,0lHz. I H). 6 .• 19(Utl, 11"' 10.13Hz, J~·l .<1SHz, I H), 

6.45(s,I H), 6.5Q{dd, J 1=3.57Hz,J2cl .8SHz, IH), 7.13(d,J-3.44Hz, IH), 7.19(d,J:o:I0.20Hz. IH), 7.SQ(tJ.J .. 0.67Hz. I H). MASS (f,.c;;+): 

7Sl .16lM+Na·\~ .. ~' ... 
JB.100 J.06(d,Js7,15tfz. lH), l.16(s,3H). l.2S~l.41(m, !H), J 56(s, JH), l.77·1.96(m, JH), 2.28-~.49(m,4H), 2.71(s, I H ), J.41-.'.45(m. IM). 

J.67{rl,J•l6.72Hz, IH), 3.77(d,J•l6.87H~ IH ), 3.82(s,3H), 4.46(m, IH ),4.74(d,J=l5.44Hz. I Hi 4.80{d.J=l5.44H:t. 1l-ll.5.J2-;>.41Jfm 

IHJ.6.42(dd,J1•10.16Hz:Ji=l.19Hz. I H), ~.46(s.lH), 6.SO(dd,J1=3.45Hz,J1=1.76Hz. tH). 6.86(d./•IS.85Hz. I Ii). C1,•JO(tl.J=l5.K2Hz. 

I 1-t \, 7.IJ{d,J=J.51 Hz, IH), 7~0(dd.Jf=IO.OOHz,J1=1.00Hz. IHl, 7.S9(d.J=<l.73Hz:, IH). l\lASS (ES+): 70fJ.J \CM+Na)' 

19.101 0.96(d,J=6.S9Hz,.6H), J .OS(d;J-7.I 15Hz. JH), l.20(s.3H), l.3S-1.41(m, IH), J .S6(s, 3H). 1.77- 2.0l(m, JH). 2.0S!.12.(m. 1111. 2.21-

2.52£m. 6H). J.07(d,J=2.84Hz. I H), 3.43-3.47(m, IH), 3.65(d,J=/6.86Hz, IH), J.77(d,J .. 16.'19Hz. I H).4.45(d, J"'-8. 6.~Hr., IH). 4.52\d, 

J=/ 5.41Hz. I H}, 4.7J(d. J=15.34Hz, 1 H), S.33-S.48(m, 1H).6.40(dd,J1•I 0.12Hz, J1-l.7 I l-lz. I H),_(,,4S(s, I H). Ct.SO{ti~il, ./1=3.4J Hz. 

J1=l.6l liz, 1 Hl, 7.1Jtd,J=3.43Hz. IHl, i.19ldd,,,..J0.19Hr.. IHl, 7.S8ld,J=D.85Hz, lH\, l\-IASS tES+l: 68\,0{M+Ni1· 

IB.102 0.90(q, J-7.40Hz, JH), I .OS(d, J•7 .\4Hz, 3H), I .2~($,)H),:l .35· 1.41(m, I H), I .S0-1.tiS(m, 4H), 1.57{$, JH), 1.77-2.0 l(in, JU); 2.21 • 

2.SS(m, SH), J.3\{d,J.,.2.-'7H~,1H).3.44-3.47(m, IH), J.64(d,J=/6.7)1fz. IH). 3.76(d,J=lb.70Hz, IH).4 . .t!3-4 . .:1C1(m. ll-l),4.49{d.; 

J"'/S.J9Hi.. I H), 4.78(d,J=-15.J8Hz, I H), S.34-5.SO(m, IH), 6.40(dd,J, .. J0.08Hz,Jl ... l.62Hz. IH).(1.45(s. I H). (1,SU(1.hl .. 1t=J .. '7Hz. 

J 1"'1.57Hz I H}. 7.\Jld,J=JASHz I Hl, 7.19(dd,J=I0.16Hz. IHl, 7.S9(s, IHl. MASS (ES+): 695.GCM-tNn)' 

f!l.103 J.05(d,J=7.18Hz, JH). ~.23(s, JH), 1.34-l.40(m, IH), 1.56(s! 3H), 1.77·2.0S(m, 3H), Z.17-Z.S3(m. 4Hl. 2.9Z(s, 6H}. J.44·J.4N{m, I H), 

3.64(d,J=l6.62Hz. IH). 3.71i(d,J=l6.16Hz. IH). 4.0l(d, J=l.4SHz. I H).4.41-4.4.l(m, IH). 4.49(d,./•15.C11Hz. 1H).4.7C1(d,,l .. 15.;i1JH;.:. 

I li),5.3l-5.j0(m. I H). 6.39(dd,J1=10.11Hz.Jt:ol.7Stlz.. I H),Ci.45(s, lH), 6.SO(dd,J1'"3.47H~.Jz•i.741Mz. 11-1}, 7.14(d,./ .. J.4fll Ir~ I HI. 

7.18{dd,J1=10.16Hz.J1=0.91 Hz. IHl 7.S9ts, IH\.MASS 1ES+l: 668.0(M+Na)' ~ ' 

113.104 1.06(<1, J=7.12Ht. lH), 1.21{s, JHJ., 1.J5·1.41(m, IH), 1.S6(s,3H), 1.79{s, lH), 1.BO(s, lH), l.80-1.98(111. 31-!J. 2.28·2.52{m.4M), 2.70(~1. 

J=2.lC1Hz, I H). l.42-3.46{m, I H), J.67-J.77(m, 2H), J.44-3.46(m, J H), 4.62-4.8S(m, 2H). 5.JJ-S,4Q{m. I H), (t.JQ(dd. J1"' I 0.151-hl:. 

J;i=J.70Hz, I H). 6.4S(s, IH), 6.SO(dd.J1=3A4Hz,Jz=l.71Hz, IH), 7.12(dd,J=il.4ZHz. IH). 7.\Ci(dd .. /1=11l.07Hz.J!"'0.931'11 .. 1 Ml. 7.~XI~. 

lH). MASS (FS+}: (179.0 
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('1111111. 11f·NMR (i llJlnl), !'tfASS (f.l I r.s+.111/:J 
• ~o 
IU.Hl!i ll.1Xl(d,J•(1.3 I If?., JU), O.CJI (c.l,J•C1.24117 .. JH}, l.0<1(d,J-7,14H1 .. )H), 1.20(,;, JH). 1.35· I .4 I (m, 111). I .47·1.!i9(m •• \HJ. l .5!1!s • .ll I l. 1.77~ 

2.IXl(m, 311). 2.21J-2.S2{m, 411), 2.35(1,J•7.72Hz.211), J.l(J(d,J•1.65Hz, IH). J..SJ-JAli(ni, 111), 3.C15{c.l,./,,..J6,8flHr., Ill), ,1,77(11, 
J~ ICt.I! 1117 .. 1_11), 4.44-4.4C1(m, I H), -4.SJ(i.I, J=I 5.J8Hl'., l ti}. 4.1l(d,J=I S.))Hz. I Ii), S.Jl-5.SO(m, 111), C1.JIJ{tld,Ji=lfJ.it1T-11 .. J:=l.741·b:, 

HU. C1,4S{s. M0.<1.SO(JJ,J1•3.43H1 .. J!0 1.77fiz. 111). 7.l){J,J•JJ~Hz.111), 7.l8(dtf.,/1•10,22111 .. JJ-fl.72117,. 111}. '7."!i•){s. lllJ. ~IASS 
(F.S+): Ci7.l.ll 

IU.llJfJ IJ}f(d,./=7.1Rll:i_ 3MJ. l.17(s.311). l.)!'i-1.4 l(m. Ill). l.55(s. 311}. l.74-l.97(m.JH).2.2K-2.4K(m.41-1}. 2.C15(s. lll}.2J1IJ.2.n1i1t. 411). J .. u 

l.47(111. 1.H),"l.l17(d, J= 1<1.KOli?., I H), 3.7<1(tl,J-16.76Hz. I ti}. 4AS(d, J.aR.M!Hz. I H), 4.6 l(d,J=:l!i.4KH1 .. I H~ 4.74(d, ,/=I ~.JNI b. 1111. 

5.)2·S.41)(m.J 11), 5.7 l(rJ,J,;SIJ.60li7 ... 2H). l>.41 (dd,J1uJO.l8Hr ... J:r'l.8I H1 .. I H), 0.45(s,l JI), <1.51{dd.J1=.\.41JH:--.. Jrl ,ft4111- 111 J. 7 .JJid. 
J...J.2'JH?- 1 Hl. 7.18(t!d,J1•IO.ll1Hl' .. Jl .. 0.9l Hz. tH), 7.S9(d,J•0.79H1 .. JIU. l\IAS.c; (F'.S+l: 721>::!fl(M+Na}" 

10.10(1 l.Of1(il, ,f ... 7.171-Jz, 3H), 1.17(5.lli), l.25·1.41(m. IM}. J.54(s. 3H), 1.77-J.Q8(m. JHJ, 2.2K·2.-'9tm. SH). ,l.42-3.47tm. [HJ. l.fl•)fJ 
J=J<1.7Xl·I?., I H), J,78(d, J=IC1.K4Mz. I H }, 4.~4(11, ,1=8.7.olH..-.. I H),4.66(d, J=l7.09Hz. I H), 4.X41d. J::il7.ll Mz. IH). S-~2-$.J111n1. 1111 

5.7R(<li.T. J1=S0.721·b.:,Jr=l.89H~. IH), S.82(dd,J1=50.31Hz,Jrl.~1Hz. IH). CJ.)4(d,J-J2.0111·17 .. 111 J. 6.38{d, .1=12.14Hz. 111 "C..J•J1JJ 
J1=l.4fil·li' .. Jl= I JiOH1., I H), l1.4S(s,I H). <1.Sl(dd. J 1•J."6Hz. JJ"'l ,60H:t, I H). 7.1 J(d, j•J.421·11' .. I H ), 7.l7(d,J:s!Cl.IM·lr .. Hh. 7.5C)(J 
J=O.R4l·ll'., I H1. MASSlES+l: 727.26(M+N:a)" 

10.1011 l.OC1(t1,J:::i7,1sHz, lH), l.ICJ(s.JH), l.25·1.41(m. 11.i), J_<li5(s, JH), t.74-1.97(m, JH). 2.29~,z.socm. JH). 2.81Cs;IH ), J.43Cm. JUI. J.c18(J 

,/•17 ,{11>1lt. I Ii), 3.75(J, J""l6.i SHt, I H ), J.77(s, JH}. 4.4Cl(d, .fa8.7 I Hz, IH), 4.C12(d. J=l5A51 b .• I HJ. 4.80(t.I. Jc) S .. l?Hii. If 11. !i.:U 
5.50(m.,IH), {1.~l(Jd, J 1-I0.09Hz, Jz•l.691-1~ JH), 6.45(s,IH), 6.Sl(dd., J 1-3.43H:t. Jt•l.<19Hi:. IHI. 7. ll(d, J•3.39H1- I HJ. 7.1 S(J 

J::!IO.ISHz, I HJ, 7.S9(d. J=0.88Hz. IH). MASS (ES+l: C197.29lM+Na)' 
10.IOIJ l.OC•(d,./-7.IS!iz. 31-t), 1.Zl(sJH). l.l7:1Al(m, }H), l.44(s, lH), l.45(s, JH), 1.56(~. Jli), 1.77-1.C17(ni, JH), 2.21J-2S2(m, ~H>. J.U5td 

.1"'2.121-11' .. IH), 3.42-J.47(ni, lH), 2.71-3.i.S(m, SH), 4.46{d, .J:8,69Hz., IH), 4.C•2(d., ;1 .. 15.421·!;<.;, I H). 4.74{d. ,l=l5.:l3H:t~ I Ml. 5.J) 

5.$0(nt.IH). !t.41(dd, J1"'10.15Hz. Jrl.76Hz. (H}. 6.4S(s.IH}. 650(rld. J1~J.48Hz. J 1=1.64Hz I HJ. ].IJ(d, J=3.41 Hx. IMJ. 7.1 KrJJ 
J,=I0.12Hz.Jr0.CJ5Hz. IHI. 7.5')(d.J=0.88Hz. IH). MASS CEs+): 72S.30(M+Nal' 

IB.110 1.0Ci(d,J•7.ISHz, JH), I.IS($, IH), l.3S·f,42(m, IH), l.lS{s, 3H), J.47(s, 3H)., 1.S!i(s, JH), 1.:59-l.111!(m, .1H), 2.17-2.Sltm. 4H1. J.8~m 

lH). ~.1J7(S, IH), 3.JIJ..3.45(m, IH), 3.72(S. ZH), 4.4J-4,45(m. I H).<C.64-4.Sl(m, ~H), 5J3-5.49(m. 111). C1.31){Jd.J1=1~.1Mit.J!•l .75Hz 
IH}. f1.45{s. IH), 6.SO(dd, J1•3.45Hi:. J1•1.76Hz. IH}. 7.13(d, J ... J.44Hz. I HJ, 7.17(dd, J1-lll.12Hz.J2 .. IJ.7C1Hz. I HJ, 7.SH(d,,/otlJ,'>flHz 

IH). MASS (ES+\: 683.IOCM+N11f 
ID.II I J-.06(d, J=7.13H7., JH).· l.23(s, 3H), l.36-l.41(m, IH), l.54(d,J-21.29Hz. JH). l.62(d, .J=21.37H1_ J:·t). l.77-l.91J(m. Jli). 2.2Sl:·25~cm 

AH), 2.95(s.· IH), l.JQ.J.43(m, I H), 3.67(d, J=l6.l}SHz. IH), 3.74(~, J=l6.49Hz. I H). 4.44(d, J•ROJHz. 1H).4.(10td. J=l:5.23H1_ I HJ 

. 4.86(d.J:IS.34Hz, IH).5.33-5.50(m. IH).6.J9(dd,J1ml0.1lHz.JJ'"l.63Hz. JH),6.45(s, IH), 6.SO(dd,J1""3JSHz.J~=-1.50llz. IHI. 7.D1J • 

J=J.42Hz. I H). 7.19(d,J=IO.IJHz. 1 H1. 7.sscs. IHl. MASSlES+l: 685.JO(M+N11l' 
10.112 I .06(d.J=7.15Hz, lH)., I. l 7(s.3H}. 1.35-1.40(m, I H}, 1.5.S(s. 3H), 1.76-l.97(m. JH). 2.28·2.47(nl,"<IH). 2. 71 cs. l·H). J.~2-J.47(m, l H}. 

J.Mltd,J=l6.76Hz. IH), 3.78(d,J ... l6.97Hz. IH), 3.82($, 3H}, 4..44(d,J=S.22Hz, IH).4.<19(d,J=-15.5UH1 ... l l-IJ, 4.82:Cd.Jul.S.54lb;. IH1 . 
.5.30·5.CiO(m,l H),6.23(d.J-l 1.91Hz. I HJ, 6.3J(rl,/ ... 12.06Hz. 1 H), 6.40(dd,J1•10,l,4Hz,J:-1.$8Hz. l H). Ct..15(s,\Hl. C1.50Cd1l.J1""3.~I Hz. 

J~·l.SIHz, IH), 7.13Cd.J=J.47Hz. IH), 7.19(d,J•J0.14Hz. IH), 7.S9(s, I HJ. :\·IASS {ES+): C.ll7.7J ' ·. 

JB.!13 l.OC1(d,J=7.12Hz, JH), I .16(s.,3HJ, l.32(t, 3H), 1.l5·1.42(m. ZH}, l.S6{s,JH), J.72-1.97(m, JI-I}, 2.2lC-?.41((m. 4H1. :?.~11(,:. I Hl.-.l.-12. 

3.45(1n, I H),J:C18{d,.J=J6.77Hz. IHJ, J.77{iJ.J=l6.62Hi. IH),4.26{q,J=7.07Hz.2H}. 4.46(t.l •. l=K.Jc1Hz. lH). .::l.751d.J.::15 .• l1Jil1 .. I Hi. 

:l.XO(J,J=I S.39Hz, I H). 5.30-5.49(m.1 H}. 6.41 (dd.J1=10.14Hz. J2=1.76Hz, I H), 6.4b(s.I H). r1.511tdd.J,•3.4$Hi' .. Ji"" I. 7f1H1~ l,HI: C1,,t;,:i"1J 

J=J5.75Hz. lH), 6.90(d. J=lS.()OHz. IH), 7.13(d,.fsl.74Hz. IH), 7.20(rld, /1•10.J9Hz.J.1=0.84Hz. Hl).7.:59£d.J=U.1t7Hz. IHJ. ~IASS 
(F'-'li+l: 701.0 

18.114 0.96(d,J-6.72Hz, 6H), 1.00(d,J-7.13Hz.3J:I), 1.\7(s,3H). 1.25·1.41(m, IH). l.56(s, JH), l.74·2.1Hllm.4H).2.2S·2.4'>tm.4H).. 2.8Cl(s. IHI 
3.42~3.4!i(n1. ·I H), 3.68(d,J ... \6.76Hz. I H). 3.78(d.J ... 16.83Hz. IH),4.00(d,J.-6.70Hz. 2H). 4.4C1(d.,f•H.5C1H1'" .. IH).4.7!'i(d.J•15.J7H:e. 

IH), 4.80(d,J•l5.38Hz, JH), 5.J0·5.49(m,IH). 6.4\(rld,J1•10.15Hz,J~-J.80Hz, I HJ, C1,46(s,IH). C1.:SO(dtl.J,.,,,3.511Hz../;:=l.7JM:z. ll-11. 
6.8:5(d,JslS.71JH:t. IH), 6.Q2(d,J,..IS.l)JHz. IH), 7.l 3(tl,J=3.l2Hz, IH), 7.20(dd,J1=10.12Hz.Jt=U.96Hz. IH),7.5Q{d.J=fl.'J0Hii. lli). 

i\1ASS (ES+}: 729.1 
IB.115 o.q5(1,J•7.37Hz, 6H), 1.06(d,J-7.10Hz.3H), J.17(s, 3H), 1.36-1.4S(m,3H), l..S6(s,JH);-l.67-1.97Cm. 7H). 2.28°:!.5l!nt. 41·11. ::!.S2fs. I HI 

3.42-J.45(ni, IH), 3.72{d,J=l6.78Hz. I H), 3.77(d.J=16.74Hz.1H),4.22(t,J=6.67Hz.2H}. 4.47{d,J=tl.32Hz.1 H),4.7$(d.J=l!l.5.:1Hz, IHI 

4.7q(d .. 1=15.52Hz. I H}, 5.33-5.49(n'1, I H), 6.4 l(dd, J 1•1<l.1 JHz. J1zl .66Hz. I HJ, 6.46{s.l_H), a.~U!dd. J1=l.3J Hz.J:=l .52Hz. I HJ. C1J!-l1d 
J=l 5.&IHz. an. 6.IJO(d, Jcl5.77Hz I Ht 7.l)(d, J•JAOHt. IHl, 7.2!'N'd,J•JO.ll!Hz. IH}.7.59(s. I HI. ;\IASS (ES+): il 1J.] 

1n.Hr1 l.OC1(tl.J..J.IC1Hz. 3H), 1.18(d,J•7.07Hz.3H), 1.ICJ(d.J-6.CJ8Hz, JH), 1.2l(s, lH). I Jl·l.J6(m. IHI. l.C12(:s. JH). 1.7:'-2.U:l!m.·0·11. 2.1 i-

2.82:(n1, l1H),3.19(s, I H),3 . .Cl-l.4S(in, IH}, l.65·3.75(ni, IH).453(d,J-JS . .C3Hz. I H),4.(1J{s. I MJ, -t73td.J•15.4.2Hz. 11.1).f•. 111::. I H1. 

C1.38ldd,J1uJ0.04H~Ji"l.72Hz. I H), 6.49(dd,J1cJ,43Hz.J2=1.62Hz, IH), 1.18(d,Jz:),)5Hz. I HJ. 7.24(d • ./=\IJ37Hz. 1 HJ. 73~d. 
J=O. 75Hz. I H). MASS' (ES+): 665.1 {M+N:a)" ' . 

lll.117 0.'Jl(l,J=i.48Hz,3H), 1.0S(d,.F7.IJHz, 3H), t.15(d, 3H.J-.7.02Hz), l.22(s,JH). 1.38-2.0Q(m, 6Hl. l.!i(l{s .• UI). 2.28-::! . .:IC1(m. 5111, 3. l•JIJ 

IH.J=J.09Hz), J.45(m. IH), l.68·3.7J(m, 2H}.4.44-4.46{m. IH),4.SJ(a.PJS.29Hz. IHJ.. 4.7!\(d, J=I S.J8Ht. I H). 5.:.'·5.;'i2(m. ltll, 
6.40(dd,J1=10.18H?,JFl.78iiz, JH), 6.45(s, I H),6.SO(dd.J1"'l.46Hz,Jt=l .(11 Hz, IH). 7.13(d,J:::~.~2Hz. IH). 7.llt(L1,J1=ICU1:iHl'-

J~=0.')4Hz. I H), 7.58Cd,J=0.81'.1Hz. I H}. l\1:ASS (ES1-) :659.I 
IB.118 l.05{d,J=7.ISHz, JH). l.20(s, JH), 1.3.5·1.40(m, IH), J.59(s,3H), J.77-2.00(m, JH), 2.28-2.SZ(m, 4HJ. l.12{L1.J=2.7\H7- Iii]. J.41· • 

3.4S(m, I HJ, 3.68(d,J•/6.77Hz, I H}. 3.75(d,J•l6.87Hz. IH),4.48-4.SO(m, IH}. 4.7S-4,9(1(m, 2Hl. 5.3.l·!i.SO{n'l. I Hl.<1.41(tld. 
J1•10.08Hz./i=l.70Hz, IH}, r,.46(s, IH). 6.49(dd,J1-3.44Hz,Jrl.76Hz, 1H),6.S5{dd.J1=l.SI Hz.J:"'l.Ci5H7~ 1 H). 7.11(al,J .. J.~Jll%. IH1 

7.22-7.25(m,2H). 7.S7(d,J=0.83Hz, I H), 7.61(d,.J=O.ll5Hz, IH). MASS tES+): 669. I 

1a.11 1J 1.06(d,J'"-7.l2Hz, JH), l .. 17(s.3H). l.30(d,J=6.20Hz.6H), 1.36·1.41 (m, IH), l.56(s,JH), l.72·1.'J7tm. JH). 2.28-2.50tm.41·11. 2.~:!c~. 1 H1 

J.42-J.4S(m. Iii). J.67(d,J=ll1.71 Hz. JH), 3.i6{d.J=l6.SI Hz. IH),4.46(d,J=l!.5CiHz. I H).4.74(d.J=l5.471·h:. IHI: .l.79fd.J .. l~..tl Mz. 

IH). S.08·5.IJ{m. IH). 5.33-.S.49Cn1.I H).. 6 •. 4l(dd,J1""IO.l6Hz,J1 ... l.S8Hz, 1H).6.46{s.I HI. 6,SO[dd.J1·~.J6H1 .. J!=l .C1?llz. II ll. h.X~!tl . 
.1=1~.R7H7 .. IH}, 6.88(d.J::IS.76Hz, I H). 7.Jl{d,J=J.39Hz. IHJ, 7.20(d,J=l0.2')H7., I H),7.SXI$. I HI .. \IASS (F'.S+); 71:'.I 



98 

Cnmp. 1H·NMI{ (6 pp111). MASS (El I ES+.mk) 
No 

JU.120 IJIJ(J, Jll,J=7.0Sliz}, 1.IS(s, JH), 1.16($, 6H), l.JJ.J.39(rit, IH), ISS(s, IH), J.67·2.00(ni, 3H). 2.2~1.2.s•>(m, 411). J .• , 1>-J.41J(111. 1 llJ. 

J.:'iJ(d, IH,J•<l.81HzJ, 3.54(d, I H.J .. l l.6.5Hz),3.7l(d, IH,J•IC1.S3Hz).J.77(J, ltl,J•IC1.SJHz),4.7.;\(l, tl·l,"J•S.Rr1Hi), 4 •• lJ-1 .. l!'!m. 111) 

4,C>4(d, ll!;J•IS.64HY.), <l.6B(d. l~LJ .. IS.<i(1Hz). S.07(1i, l H), S.37-5.SJ(m. I H). C1Jl-6.JJ(nl. IH), <1.~J(,:, IH), r1S4(dtl, lll,,/1=.1.4111<t. 

Ji~l.Sltlli-. , 7.ll(d, JH.J=3.37Hzt. 7.l6(d,~IH,J=IO.JOHz). 7..6t.Js, IH\- A'IASS t£&+) :6t>7.07(M+N:tf 

JH.121 1.llS(d, JH, J-7.11 liz}, 1.1 i(t, JH), 1.JS·l.40(m, 1 H), I .56(s, I H), l.73•1.0G(111. JH), 2.28-2.55(111. 4Hl. JJIJ(d, I H • ./=2,JM·lzJ. J.42-

3.4Cl(m. IH), 3Ji6[d, 11-1,J=\6.7.SHz). 3.77(d, IH,.l=l6,77Hz). 4.46(d, JH, /=8.20Hz). 4.h7(d. IH,J=-l.\.J3Hz~ 4.7&(d, I J·I, J"'l:'i.4.\1·11.t, 

S.3J-5.41J(m, I Ml. 5.9.,.~(d, I ~~:J=I ().JSl-lz), 6.12(dd~:1H, J,=17.32Hz,JrJO.S21-1z), 6.J9-C1.46(m, I Ml. C1 . .:iJ(d, I H,J=l J.~l lr.l. CtSflhM. I H. · 

J1=.l.27Hz;J2•l.S2Hz. 7.12 d. IH,J=J.J9Hzl, 7.19 d, IH,J=I0.12Hz\, 7.ssrs, IHI.MASS tEs+I: 621J.OS 

JU.122 O.Kt'(t,J=C'i.S7Hz. 6H). 1.06(d,J=7.13Hz.JH), t.16{s,JH), l.27·1.41(m, lH). l.55{s, JH), l.61-l.98(m. RH). 2.29-2.'il{m, -iH). .l.JR-.l42Cn 

I H), 3.64·3.7?{m, 3H), 4.36(d, J .. 6.47Hz, IH), 4.6B-4,82{m, JH), 5.35-S.Sl(m, Ill), 6.35(dd,J1=10.ISHz.J1=\.Ci7Hz. Ill), C1.,\Rb:. 11-l), 

(1,52{dd,J1 .. ~\.4UHz J1•J.68Hz. IHJ, 7.ll'd.J•3.46Hz. IH), 7.27(d,J:::9.97Hz. I H\ 7.62(s, IH\. MA..<;S (ES+) :!iB'J.1 . 

IU.123 ll.Jo-0.34(m. 2H),0.60-0.64(m.2HJ, 1.06{d,J"'7.15Hz. JHJ, I .J9(s,3H), l.J6-l.41{m, IH). 1.s.sc~.JH). l.64-l.91J(m,4H). 2.29·2.Sl(m.4M 

2.C>l{s. IH), 3..42-3.47(m, IH), 3.69(d,J.:=16.73Hz. I H), 3.77(d,J,,.16.72H2, IH), J.9ll(d,.l2 7.39Hz. 2Hl. 4.44(t1,J=K.47HrH 1111. 4.h5· 

4.74(m, 2H), 5.3l·S.49(m,IH), 6.41(dd,J,=IO.l3Hz.Jl'"l.66Hz. IH), 6.46(s.IH),6.Sl(dd.J1"'JAJH2,J1=!.C18Hz. I H). 7.IJ-7.l 7(m, 2H). 

7.SC)(s:.11-1) •• MASSIFS+\: 673.0 . • 

IU.124 l.115(tl,J•7.07Hz, lH), I.I S(s, JH}. l.29·1.41(m. IH), 1.S4(s, JH), J.72¥2.00{m, JH), 2.21l·2:SO(m. 41-1), 2.76(s, 3H),J.3CJ-J.43(m. UJ), 

J.73(d,J=l6S3Ht, Iii). ).7CJ(d,J=l6.S4Hz, l.H),4.l(j(m, :Z!-1), 4.36(d,J=6.03Hz, 1H),4.93(s, IH), S.35-S.Sl(m, IH), 6.35ftl,.f=J0.19Hz, 

I H), <,.J7(s, IH), 6.S2(dd,J1uJ,09Ht,Jf"l.32Hz, IH), 7.12(d,J .. J.40Hz. IH), 7.27(d,J-:IO.ISHz. IH), 7.62(c, IH). M,.\..'*' (E:.C\+): 

707,l(M+Nai• 
· . 

10:125 l.Ol'1(<l. J-=7.IJHz, 3H), l.20·1.42(m, BH), l.SS(s. JH), 1.71-2.00(m, 7H), 2.28-l.49(m .. 4H), 2.6C1(~ IH). 3.4J·3.47<m. 11-1} •• l.f1IJ(<l 

J=J 7.«Hz, IH), 3.76(d, J=J6.97Hz, 11-1), 4.44(d, J=8.32Hz, IH), 4.6J(d, J-15,47Hz. IHI. 4.70(d.J=IS.4SHz, I H). 5.ll!i·.\lllJ{m; I 'H) 

5.3J-S.41J(m.ll-I), 6..40(dd, J 1=10..l4Hz.Ji•1.4&Hz, IH), 6.4Cl(s.1H), 6.Sl(dd. J 1•3.32Hz. J.t"l.53H7., 1H). 7.IJ-7.16(m, 2Hl. 7.51J1s. 11-1) 

MASStES+):687.1 · . . • • . 

IB.12(1 J.OC1(d.J=7.07Hz. JH). J.2()-l.~9(m. ISH), 2.20-2.49{m, SH).2.60(s. 1 H).J.44(m. IH), 3"19(d,J•\C•.73Hz. IH),J.77(d,J .. 16.(17M7.. IH), 

4.04(d,J=7.1 SHz.lH),4A4(d,J>c;7,91Hz, IH),4.64-4.7l(m, 2H),5.JJ-S.49(m, IH),6.40(d,.l:l.U.02Hz. U-1), C1.4"6(s,IH), C1.50{m. I H), 7,\J 

7.17(m,2H\ 7.59's IH). MASS'ES+':701.I · ' '. • 

IB.127 l.0<1(d,J-7.J6Hz, 3H); I .17(d, .fa:>.2.39Hz, 3H), l.IB(d,J=2.J7Hz, JH), l.21(s, 3H), l.3S-l.4J(m. I H). 15Ci(s.3H). 1.77·2.00(m, .JHJ. 2.29· 

2.62(m, SH}, 3.21(d,J=2.62Hz. IH). J.42-3.49(m, IH).3.67(d,J=lt>.B6Hz, 111), J.7S(d;J=l6.81Hz. !HJ. 4.4.S{d,J=8.S1JH;r .. Ill). 4.;'i2(d, 

J=IS.4SHz. IH). 4.74(d, J=IS.33Hz. I H}, S.3J-S.50(m, IH). 6.40(dd,J1=;10.05Hz. /rl.65Kz. IH),6.45Cs, 11-1), 6.SO(dd,J,=J.~01-17.. 

J!""\.6CJHz. I H', 7.IJtdd.J,;::;J.S6Hz,Ji=Q~7Hz, lH}, 7.19(dd,J1=0.7SHz.J]=d.22Hz. IH), 1.S8(s, 11-1'.). MASS tES+1: {173.1 · 

IB.12fC \ .OC1(d, J-=7.12Hz,. JH), 1. IS(s, JH), 1.35(5, lH). l.38-l ,41(m. I H). l.4J(s, JH}, J.S.S(S. 31-1), I .80-1.97(m, JH}, 2.40·2.64(m, 5H}, J,)1J· 

3.SO(m. I H), 3. 71 ·3.83Cm. 3 H), 4.07-4.33(m, 4H), 4.44(d',J=8.S9Hz, IH), 4.69-4.72(m. lH). 5.J l-S.51 (m. I H), 6.40(dd, J1=1 II. I 71 lz. 

J1=\.73Hz.IH), 6.4S(s, I H), 6.SO(dd,J1=3.47Hz.Jt"'t.64Hz, IH}. 7.IJ(d,J•3.-i3Hz. IH). 7.J6(d,J=.ll).04Hz. I H). 7.59(s, IU). MA~'S 

1ES+1: 733.0 · · • . 

IB.120 l.OS(d,J~7.l3Hz. 3H), l.12·1.14{m, 6H), l.24{s, JH}. l.3S·l .39(m, IH), l.56{s, 3H), l.80-2.l l{m,JH}. 2.30-2.42.(m, 4H) •• \.l 1J-3 . .1.:'iCnl. 

4H), 3.43-3.52(m, IH), 3.60-J.82{m.2H), 4.12{d,JaJ.12Hz, IH), 4.42(d,J=8.25HZ IH),4.48(11,J=l:;.f:JlHz. I H). 4.76(d,J=l5.1mMz. lMJ 

5.32-5.S2(m, I H), 6,J9(dd~~1=1~~.2Hz.J:=l..7SHz, IH),6.4S(s, lH), 6.50{dd,J1=3.47Hz.J:rl.67Hz. !HJ, 7.14(d.J=3.31lM7 ... l tl1. 7.l<i(dd 

J1=10.13Hz. JT=0.97Hz, IH, 7.5 d, Jt£(1.78Hz. lH). MASS IES+\: 674.\ 

113.130 I .OS(d.J-7.17Ht.3H), I .22(s,JH), J.34-1.40{m. IH). 1.56(5, 3H), l.S6-l.60(m, 6H), l.77-2.07(m, 31-1). 2.28-2.42(m, 4H). 3.40-).'l•J(fll. 

5H). 3.62-1.82(m, 2H), 3.S6(d,Jc.J.2,Hz. IH). 3.42(d,J=8.41Ht. IH),4.52(d,J=l5.61Hz. 1H),4.74(d,J=IS.58Hz, I H), 5_\2-5.Sltm. 11-1) 

6.J~(dd,JL'=IO.l 1Hz.J2:sJ.6SHz. I H), 6.%(s, I H). 6.SO(dd, J1•J.41Hz.J2=1.SSHz. IH). 7.IJ(d,J=J.4 \Hz. IH), 7.l8(d,./=lfl.lll!fl7.. 11-0. 

7.s9fd.J=0.74Hz.. IH \,MASS rES+I: 686.1 . 

IB.131 1.-0S(d, J=7.I I Hz.. 3H), l.20(s, JH), 1.34·1.40(m~ IH), 1.SS(s,JH), 1.77-l.o-t(m, 3H), 2.JO(s. 3H}, 2.39.!2.SJ(m, 81-1). 3.4R(in, SH). J.b4(tl, 

J..,I S.QSHr., JH), 3.66(s, 1H),3.77(d,J=l7.39Hz. IH), 4.42{d, J .. 8.06Hz, 11-1). 4.57(d,J=l5.59Hz. I HI. :t73{d.J=l5.<1l l-1;r .. I HI. 5.32-

S.49(m, IH), 6.JCJ(dd,J1=10.ISHz.Jl"""l.22Hz, I H), 6.4S(s. I H), 6.SO(dd,J,=3.l 1Hz,J1;;;.l,Z6Hz. I HJ. 7,J4(d,J=3.4CJl-lz. I HJ. 7.17\d, 

J•I0.13H" IHI, 7.S9(s, I H'. MASS IES+': 701.1 · 

IB.132 J .12.{s. 3H), l.29-1.34(m, IH), l.4S(d,J=7.34Hz, 3H), l.SS(s.JH), l.74-2.16(m, 4H), 2.~J-2.81(rri, 4H). 3.35(t,d, J1-IC1.C1$Hz.J~·2.31Hz, 

IH), 3.82{t.d.Ji=16.66Hz,Jrl .98Hz. IH}, 4.26(m, 2H).4.46(d,J=8,42, IH), 5.32-S.49(m, I H}, 6.JQ(dd,J1-10.13Hz,J:=l.7SHi<~ I HJ, 

'6.44(s. IH), 6.Sl(dd,J::J.SOHz,J,""l.6SHz IH}, 7.17-7.l'l'm. lff\ 7.61-is, I HJ.MASS (ES+): S7S.I 

IB.133 l'.14(s. 3H).l.19(d,J--6.97HJ:o JH), l.2S-1:32(m,IH), 1.48(d,J•7.33Hz, 3H) .. l.S8(s. 3H), 1.7S·~. IS(m.4H). 2.J3-2.62{m. 5Hl. J.20tdd. 

J 1= 17. IJHz.Ji'=0.74Hz. I H). J.84-3.90(m, 2H}, 4.40(m, 2H).4.72(dd, J 1=1S.25Hz.J;z=I .33l-lz. I H), 5.3J-5.5l(m, I H), 6.4Cl!rld.J,=I O.l 3Mt 

' J1"' I .69H?. 11-1), 6,44ts, I H\ 6.Sl(dd,:!1='3.43Hz.Jt=I .57Hz, I Hl, 7 .18-7.20(m, 2HI, 7 .61 (d, J .. 0.7J Hz. I Hl.MASS (F.S+): C~S.u 

lll.134 l.()('~d,J,,,7.16Hz. 3H), l .17(d, Ja2.JqHz. JH). l.18(d.P2.37Hz.JH), 1.21(s. JJ:I), J.35·1.4l(m, I H). l.56(S.3H). I. 77·2.CIO(m, .\H). 2.211· 

2.62(m, SH), 3.2l(d.J•2.621U, IH), 3.42-3.49(m. IH), 3.67(6,J'=l6.8t>Hz, IH), 3.7S(d,J..:16.81Hz. IHJ, 4.45(t1,J=8.S1JH1 .. 1 l•l).4.S2(cl. 

J=l5.45Hz. IH), 4~74(d, J•l5.l3Hz, IH), 5.JJ-S.SO(m. IH). 6AO(dd, J1=10.05Hz,Jrl.65Hz. IH). (1,4S!s. IH), {1.SO(dd •. /1-.l.SIJHz. 

J:r\.C1CJH?. I H1.1.13tdd,J1=3.S6Hz.J1=0.57Hz. IH). 7.l'J(dd,J1=0.75Hz,J -".22Hz. IH), 7.SS(s, I HJ. MASS (ES+) :Cl7:i.O 

IB.13S I .06(d • .1=7.12Ht. lH). \ .19(s. 3H), 1.36· l.41 (m, I H), 1.SS(s, 3H), 1.77-t .97(m, JH), 2.32(s. 3H), 2.2'l-2.49(m,5H), J.41-3.58(n1, ·1Ht.3.13 

3.1.:'i(m. 2H), 4.45(d,J=8.d7Hz. I H}, 4.77{d, J=IS.28Hz, lH), 4.98(d, J-tS.27Hz. I H), 5.31-5.SO(m, I l-1). 6AO(dd,J1=10. l51-1z. ./!"" l.flSHz 

I H), 6.4.Sis, 1ff\ 6.SCitdd,J =J.39Hz.Jr-'t.64Hz, 1H\, 7.12(d,J=3.45H%. tH), 7.1.!ifdd,.fo:o9.1J0Hz. 11-11. 7:S9ts. I HJ. MASS tf.S+) :!199.U 

IA.IJC1 1.05(1, /=7~09Hz,6H), 1.0!'i(d,J-6.67Hr. 3H), l.34-l.40(m. lH), 1.5.S(s,JH), J.76-2.0Z(ni, JH), l.28°l.C1l(m, 4H), 2.5'i[q.J=7.2:?H;o;. 21i), 

3.26-.l.J9{m, JH), 3.44·3.47(m, IH). l.63(d,J=l6.46Ht. IH). 3.BS(d,J•l6.45Hz,JH), 4.42(d,J=8.6JHz. IH), S.JO·S.81{nl. 11-1), C1.31>(dd, 

J1=10.17Hz, Jl=1.45Hz. IH), 6.45(s.IH), 6.SO(dd,J1=3.J0Hz,Jl=\.61Ht, IH). 7.14(d,J=J.21 Hz. IH). 7.1 .S(d,J=f).85Hz, IHI. 7 . .:?Jcs. IU). 

r.:IASS (Es+) : 630.1 
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('omp. 1H-NMR Cl pp .. ). MASS (F.I / F.S+. mt:) 

Nn 
IU.137 l.llC1(d,J-7.IJJl:r., 311), l.20(s, Jli), 1.32(Ll,J<=C1.25H., .. 3U), l.32(d,J-Ci.IJH7 .. JH), 1.JS-1.3'Jf111, I HJ. 1.SS(i;, 31·1): 1.71-1.'J•J(m, ,\llJ, 2.28 

2.41J[m, 41 O. 2.5J(.~ 111). J.42-3AC1(ni. 111), 3.C.9(d, J•I ri.tWlli:. I H). J, 76(d, J=IC1.C..4H;i;. 11 IJ. 4.'14(d •• /=lt2RI b .. 111). 4.C1:!1J. J=l 5.Mil 17. 

11-1). 4.7fl(d.J=I 5.4511 .... I H), 4.82..4.•>0(m, l'H), S.33-S.49(m, I H), 6.4 l{dd,J1=10. l71-1z. Jt"'l .JKH;i;, I H}, t1.4l1(:(,J 1-1 ), C1,:\0(d1l, J 1
=,\.2M 17. 

J? .. l.441b .. 1 M). 7.f.l-7.IC1(m, 2H). 7 .. ~IJ(s. IHI. ~t.4.SS tr.st): (1f.IJ.t 0 

IH.J.1H t.llC.(d,J•7.;IJfl1 .. ,'UI), l.20{s,3H), l.35-t.41(m, IHJ, I.SS{~, 3H). 1.72(!:,Jll), 1.76(s, 3H). J.74·1.1>R(m, JHJ, 2.2K·2.:'i3(m, 5111. J.42 

3.4C1(m, 1 H). 3.C11}{d, J=IC1.8SH1- IH). J.7Cl(d. J=;l6.94Hz. 11-1) .. 4.4]{d, J=8.85Hz. 11-1). 4.<t4-4.C18(m. 31-11. !\'..J3-5."41)(m.lll). c1,;t1J{dd 

0/1=10.11117~ J!=l.71!-lz. 11-1), (1.4<1(5.IH), (1.SO(tld, J1zJ.4SHz, J,=t.71Hz. IH), 7.13-7.l<ilm .. 2H). 7.51J(t!, J=D.83Hz, 111).1\:fASS (F .. "+) 

(1!17.1 
·rn.1.\1J <J,81(1.J""(1.l!\'.H1 .. 3M).t.06(d,J"'7.15Hz. 311). 1.11J(s.3M), l.28-l.40(m, IH). 1.S!i(s,JH). 1.64·1.99(m. ~l·I), 2.2R-2_'i9(m, ,<;I I} •• l.4J-J.4fi(m 

Ill), .l.Ci'J{tl, .J-16.84Hz, lit), J.76(d, J•l6.70Hz. I 1-1), 4.14(1, J-6.7SHz. IM), 4.44(d, J=8.21JHl. I HJ. 4.65(d, J=IS.4JM,.., 1 llJ. 4.c151d 

JaJ5.4Rl·b:, IH), 5.J2-!i.49{ni,I H), 6.40(tld,J1=10.13H7.,J1=1.66Hz, 1H), 6.46(s, IHJ. C1.SO(dd;J1=..l.42Hz. Ji=l.7lll-ll' .. I t-1}. 7.1.1·7.ICilm. 

2H). 7.$1)fs, I Hl. l\1ASS (ES+): 703.1 
111.[411 0.1>4-1.U~(nt, 2H). 1.0f>(d,J-7.l 4Hz, 31-1 ). I .1'l(5,3H). l.Zl-1.4 l{m, 3H), 1.!iS(s, JH), I .6f1-l.QCJ{m. 9HJ. 2.29·2.4Q(m, 4H), 2.:'iK(d,J-i.0."Jh; 

1 ll).J.4.3-l.46(m, I H), J.68{d,J,;,16.C6Hz. I HJ. 3,77(d,.1=16.QJHz. I H), 3.97{d.J::6.45Hz.. 2H). 4.44(1J.J~8.23Hz. I H), 4.C1~(d,Jool.:i.5(1Hr. 

I Ii). 4.71(d,J=IS.48Hz, IH), S.J3•5.49(ni.1H), 6AO(dd, J1 .. I0.16Hz.J1 .. l.SOHi. IH). C1.4C,(s, I H). 6..Sl(dd, J 1=J.3JH7., J:•IJ1IH1 .. 111) 

7.IJ-7.l(l(m .. 2tl\, 7.59(s. 11·1\. MASS rES+\: 715.2 

111.141' \.llCl(d, J-7.l.3Hz. JH), l.20{s,3H), l.2S:l.S2(m, 7H), l.SS(s, 3H), 1.73-l.1)9(m, 7H), 2.20-2.SJ(n1. 4H). 2.6J(s. IH). 3.43-J.47(m, HI) 

J.(18(d, J=l(i.71'1-lz, I H), J.77(d, .1=16.711-lz. lH), 4.44{d, J=8.52Hz. IH). 4.S6-4.62(m. I H). 4.64(d.J,,,IS.48Hz. I HJ. 4.711(tl,J=\5.S3Ht 

IHJ. S .. 13-S.SO(m,l J·l), b.40(dd,J1:::icl0.l 1Hz.J~:::it.711-17 .. IH), 6.46{s, IH). 6.SO(dd,J1 ... J.4.'iMz..Jr=l.58Hz. I H). 7.13·7.H1[m" 211). 7.$9(d 

J=O.IJHz. 11-!). l\iASS (ES+): 701.1 
lll.142 0.88(111, 9H), 0.94-l.25(ni, 14H), l.38-1.41(m. IH). I .49-l.72(m. 6H), 1.78·1.99(.m, JH).2.28-2.SS(nl, !-H), 3.43·3.46(m, IH), 3.<1K(tl. 

./=17.42Hz. IH~ J.76(d, J=l b.72Hz. IH). 4.17(m, 2H), 4.~(d,J=7.!!i4Hz, IHJ, (64(d,J=l5.74Hz. I HJ,4.76(d.J-IS.62Hr .. IHJ. 5;)J ... 

S.4Q(m, IH). 6.40(d,.J-10.IOH.t, IHl. 6.46fs. l Hl. 6.SO(m, IHl. 7.IJ·7.16fm,.2Hl, 7.59(m, I Ht MASS (ES+): 7<15.1 

IR.143 0.96Cs, l)H). l.06(d,J=7.05Hz, JH), l.\'l(s.)Hl. 1.2S•l.40(m. 7H). 1.SS(s, JH). l.7"4·1.91l{m,3H), 2.J0-2.56(m, SH), 3.44(m. I HI. 3.C.S[d, 

J=lb.89Hz, IHJ. J.79(d, J,,.17.24Hz. IHJ, 3.85(s, 2H),4,45{d,J•7.73Hz, IH), 4.67{d;J=J5.98Hz. IH}, 4.7\(d,J=l5.98Hz. I HJ. 5.JJ. 

S:.4Q(m. I Ii), 6.40(tl.J-I0.09Hz. IH). 6.46(s, IH),6.50-6.Slrm. IH'. 7.13-7.16(m. 2H,, 7.59(s. IHJ. :\IASS (ES+): 689.I 

IA,144 ... l.0{1(d. J•7.IC1H;i:, 3H), l.19(s. JH), l.2S-l.J9(m, I H). l.SS(s, JH), 1.76·2.IO(m. <JH). 2.28-2.<17(m. fiH). 3."43·3.47(n1. l HJ. JJ.b7-J.79(m 
.. 

2H), 4.12(d, J=8.32Hz. I H). 4.6S-4.7S(m, 2H). 5.33-5.SO(m, lH), 6.40(dd,J1=10.l J Hz. Jrol.C14Hz. IHI. 6.4li(~. Ill). {1.!il(dtl,J1"'3.45Hz 

J~=l.C10Hz. I HJ. 7.IJ-7.l-7{m,. 2H), 7.!i'J(m, IHI. l\IASS <ES+l: 687.1 

IB.145 l.OC1(d,J-7.07Hz. JH). 1.l9(s,3H), l.36·1.4l(m. IH), 1.S4{5, JHJ, 1.70-l.94(m, 31)), 2.17•2.4.tXm. 5H), 3.44Cm. IH}. 3.<1K(ll • .J=olr1,70Ht 

IH}. J.76(d. J=Jf:t.6f>Hz. lH), 4.42(d, J=7.'.l4Hz. I H), 4.10(5, 2H), S.13(5, 2H), S.J2-SA91m. I HJ. <1.JS-6.SO(m. SH). 7.lZ-7.14(m. 21·1) 

7.43(5. IH), 7.jCJ(s. IH). MASSIES+l;699:1 

I0.14Ct CJ.t)4{t,J::z7.29Hz. 3H),l.06(d,Ja7.15Hz, JH), J.19(s, JH), 1.2S·l.4J(m, JH), l.55(s. 3H). 1.61·1.CJ9{m, SH), 2.28-2.41l(m, :ll-t).2.:\0fi:, IM) 

3.44·3.47(m, IH}. 3.68-.379(m. 2H),4.15(t,J•f:t.69Hz. IH). 4.44{d,J=8.63~t. I H).4.6S(d,J=l:'i.51H;i:. I H), 4.71(tl.J=l !i.47~b. I HI. 5.JJ 

5,49(m,l l-l), 6.40(dd,J1•10.14Hz,Jrl.59Hz. IH), 6.46(s, IH). 6.50(dd,J1=3.J9Hz.Ji:l.60Hz. I Hi. 7.IJ-7:17{m.2M), 7.:'i'l{s. 11·1J. i\·IAS! 

(F.5+}: C>75.1 
. , 

IB.147 0.90(l,.f..i6.86Hz, 3H). I .06{d, J:....7.1 l Hz. JH), I .19(s • .3H), 1.l3·1.43tm. SH). J .55(s, JH), J .6:5· I .911(m. !iH), 2.28·2.Sl(m. 4lil. 2.CiO(s, 11-l) 

J.4:Z-J.47(m, I H), 3.C.9(d:J= 16.86Hz. I H}, J.76(d,J•l 6.62H;i:. IH).4.1:5(t,J=6.7RHZ. 2H) • .4.44(d .. l=R.JRHt. 1H).4.C.Ci(J.J•i5.S'IHi:. I H) 

4.7\(d. J=15.J'>Hz. I H), :5.J3-5.49(m,I H), f:tAO(dd, J1=-I0.08Hz. J.,=1.55Hl., !H). 6.46(.!. IH). 6.50(!.IJ. J 1•J.3f1Hl.Jl'"l.7oll·ll'-1 H), 7.13 

7.17rm. 2HJ, 7.59(s. I Ht MASS rES+l:Ci89.2 

10.148 I .Of1(d,J=7. l?Hz. JH), 1.20(s. 3H), 1.24·1.ZS(m. 6H). 1.3$-1.4 l(m, I H), I .56(s, JH), t .71·1.98(m, 3H), 1.28-2.SJ,lm.41-1), 1.82(s....1 HJ. J.41 

3.46(111, IH). J.<i7{d. J=16.?3Hz. Ill), J, 7S{d,J.,.16.87Hz; IH),-4.3J(dd,J1•1J.J5Hz.Jt=8.87Hz. I H1.4.45(dd.J, ... 13.22H;.o~,IJ'='l..77H:-_ 

I HJ. 4.42-4.4S(nt. I H), 4.5B(d,J•l5.3SHz, I H), 4.78(d,J=IS.36Hz, I H), S.J 1-5.4'l(m. I H). 6.QO(dd.J1= JO. I 2Hz.J1"" I .C1KHz. I H). ti,45(s. 

IH),6.SO{dd,J1=J.43Hz.J~J.64Ht, IH), 7.12(d,J•J.44Hz. lH), 7.1'7fdd,J=10.21Hz. !HJ, 7.58fd.J=0.71Hz. I Hl. MASS <ES+): C177.I 

1B.141l l,OC•(tl,J=7.10Mz. JH}. J.IS(s, JH). l.36(s.31~). l.J8-l.4J(m, IH). 1.43(5, JH), 1.5:515. JHJ. l.77-1.98(m, JH). 2.:?3-2551111, 5HJ, J.<IJ· 

3.46(m. I H), J.66-3.83(m, JH), 4.07-4.36(m. 4H}, 4.44(d, J=7.86Hz, I H), 4.67-(d,J=l5.48Hz, I H ). 4.73ld, Josi 5.48Hz, I HJ. ,\.\2·5.41Jtm. 

I H),Ci.39Cd.J=I0.08Hz. IH), 6.45(5, lH). 6.50(d,.l=l.59Hz. IH), 7 ... 13(d,J=J.J9Hz, I HJ. 7.IS(d. J .. I0.24Hz. lH). 7.)1)(5, IH). MASS 

CES+): 7J3.1 
IB.150 IJ)(i(d.J-7,0RHz, JH), 1.18(5,JH), l.35(s, 3H). l.38·1.43(m, I H), l.4J(s, JH). t.55(s. JH). l.77·1.97(m,JH}. 2.28-2.49(111, SH). J.42-

J.4Ci(111. lH), JJ19(d,J•16:17Hz, I H), 3.?7(d,J .. l5.4SHz, 1H),3.80(d,J=S.40Hz, I H), 3.82[d,J=5.S6Hz. IH). 4.08(d.J=r1.42Hz. I Ml. 

4.IO(J, J•6.85Hz. 1 H), 4.1 S(d, J.-S.JSHz. 2.H). 4.32(m, I HJ, 4.4S(d1J=7.5SHi. 2H), 4,70{m, I HJ. 5.3 1-5.51 (m. I H). 6.39{d. 

J .. 10.131-lz, IH). 6.4S(s, I H),.6.SO(dd,J1=J,47Hz.h=l.52Hi. I H). 7.12(d,.f:::3.44Hz. IH). 7 ... 14(d.J•I0.15Hz. IHI. 7.59(:t. I H). MAS$ ' 
{ES+}: 733.1 

10.151 1.0S{tl, J=J.11 H;i:, 3H), 1.20(5. JH), l.3~-1.40(m. I H). \ 54(s. JH), I. 77-2.0l{m. JH), 2.28·2.52(m. 4H), 3.J9(d, J=72.79Hi:, I Ii). .'.3'J. 

3.4Ci(m. SH). J.C17-3.80(m,6H), 4.42(d.J=8.10Hz. IH), 4.51)(d,J=IS.59Hz, I H),4.74(d,J ... t.S.59Hz. \H), S.32·5A9(m, I U}. Ci.JQ(dd. 

J 1=lCJ.l 6Hz,Jrl.48Hz, IH),6.4S(s, IH), 6.50Cdd,J1"'3.26H~Jr-l.S9Hz. 1 HJ, 7.14(d,J•2.57Hz. I HI. 7.16(d.J=I0.251h .. II·\). 7.591.~. 11 

). i\1ASS (ES+l : 688.1 • 

1a.1sz l.05(d.J=7.10Hz, JH), 1.20(.s, JH). \.34(s,-.JHJ, 1.34-\,40(m, IH}. 1.43(s, JH), 1.55(5. 3H). 1.77-2.tll(m ... JH). 2.28-2.SJ(m. 4H). J.2J. 

J.JCl(m, IH), J.37·l.45(m, JHJ, J.63-3.79(m, 3H),,4.02-4.24(m,2H), 4.4J(d,J=7.99Hz. \H). 4.SJ(d . .J=l5.80Hz. Ill). 4.70hl J=l5.fllll:-.. 

11-1). 5. IS(s, I HJ,•S.33·5.49(m, IH), U.J9(dd,J,=I0.16Hz.J1=1.42Hz, lH). 6,45(s, I Hl,6.SO(<l .. /1=J.JIHt.J!"'"l.54Hz. I H!. 7.14td. 

JaJ.ll.IHz, 1 H), 7.18(d,J=9.90Hz. IH), 1.59(5, IH). MASS (ES+): 73i.J" . 
1 



100 

C11111p. 1H-NMR(6 ppm). MASS (F.I ff.s:+.111/;) 
N11 

IU.153 l.OCi{d, J•7.l2Hr. • .3H), 1.0'J{m., 2H). l.20(s. 3H), l.J<1·1.41(m, IH}, 1.51•1,IJIJ(m, tSH)~ 2.21J·2.41)(m, 4H), 2.C'4(d, J=l.1UIU1 .. Ill), 3.4.l 

.l.41(111, l H), 3.Ci'J(t!, .l-lb.81 Uz, IH). 3.76(d, J-16.88Hz. IH), .C.17(1, J-6.l.17H7 .. 2HJ, 4 . .C4(d, floH.MiH~ IH), 4.c,S(d, J•l5.4HllY .. tll) 

4.71(d, ,/-. J 5.441h:, 111), S.33-S.49(m,1 M), 6.40(dd, J1•IO. f Jlfa .. JJ=l .S!JH~ .. I H), (1.4C•{.ll, ( 1-11. l•.Sl(lld, ./1=,l • .l7Hz • • J~ 15.11 lz. 11 ll. 7.1 J 

7.17(1n, 21·1), 7.S9(cJ,J .. 0.70Hz. 1 H). MASS 'ES+\: 71S.I 
lll.154 0.1Jl(d, J-!1.SJHz.. C1H). J.OC1(d, J=7.l 1Hz. lH). l.lO{m. 2H). J.3S-1.41(n1, I H). J.SS(s:. 31-1}, ·1.s1.1.C1(1(m. 2H), l.fl6·1.1JIJ(1n. JH}, 2.21) 

2.41JC1n. 41-1). 2.S7Cs. I H), J.43-3.46(m, Iii). 3.6'J(d, J""'l6.S4Hz, IH), .3.77(d, JcoJ6.6RHz. I Ht. 4.ICJ(I. J"'6.87Hz. 2H}. 4,44(d.,f=R.DRHr. 

1111. 4.(1$(d, :;1s.sJHz. lli), 4.11(11, Jz::JS.S!Hz. IH), S.ll-S.<49{m,JH). (l,40(d, J=IO.l ll-lz. Iii), (1.46(5, IHJ, (l •• ~fJ(dd, .l1=3.101t1. 

J•=l .C1JIJl' .. IH , 7.13-7.17tm, ?Hl. 7.S9ts:, I Hl MASS rES+': 639,1 · 

IU.l!iS l.Of1(d,J•7.fl8H7.. JH), J.17(s,3H), l.JC .. l.40(m1 IH). l.SS(s.3H), 1.74•2:.l l{m.SH), 2.2'1·2.63(m., CtH), 3.44(m. !HJ. ,'J,(17(d,J•U1.71 HY .. 

11 U. 3. ?<i(d. J-16.6ZHz. I H). 4.4S(d, J-8.3 I Hz. I H), 4.51(1, J-6.24Hz. 2H), 4,()1 (d, J-15.491-b:, I 1-1), 4.73(d,J-J ~.4ZH7., 11~). 4.4fl(d, 

J=I 1.181-lz. l H}. S.JJ-5~D{m.IBJ,6.40{d,Jtzl l.ISHz, IH),6.45(5, IH), 6.SD(m. IH), 7.IJ(U,J=J.JOl·b:, IH}. 7.J7(d, J=lll.24111. 111). 

7_'i'l(11. I H). MASS (ES+): 70&.I 

IH.l.'iC1 l.OSCd.J=7,()6Hz, JH), J.19(s, JH), l.31(s.3H), l • .3J(r, JH), l.37-1.41(m, IH), J,44(s, JH). l.SO(s, JH), l.SS(s,3H). 1.77·2.()[J(m, 3H). 

2.28-2.SO{m, 4H}. 2:6'8(s. lli),J,4S(m. I HJ,3.6Cr(d,J•JJ.96Hz. IH), J.77(d.J•JC1.SBHz, IH),4.05(1 •• /a5.S3Hz. I HJ. 4.24..4.J4tn..:4HJ. 

4.4ri(cl, J=1.50!~;1;. 11·1): 'l.ll2(d!I, J1•7.B0Hz. JF2.1SHz, 1 H}. 4.69(s. ZH), S.JJ·S.'llJ(m, I HJ, S.52(d. J-4,9JHz. I H). 6.JS(d, .f::JU. IJl·J;i, 

HI). C1.4S(s, I H. 6.50tdd,J1=J.19Hz.Jr1.47Hz. JHl. 7.IJi-d J-=3.1BHz. I H\ 7.18;d,J::I0.10Hz. Iii\, 7.59(s, ll·I \ J\1ASS'ES+•: BC..1.1 

111.l:'i7 IJICi(l1.J-7.08Hz, 3H). l.17(s,JH), l-.JC,..J.40(m, IH), l.55(s,3H), 1.74-2.1 l(m. :'iH), 2.Z9·2.63(m.6l-I}. 3.44(m, 1 H), 3.67(r.l •. / .. IC1.71Hz. 

I H), 3.7Cl(,d.J ... l 6.C,ZHz. IH), "4.'IS{d,Ja!J.JI Hz. IH). 4.51(1, J•6.24Hz. 2H), 4.(1\(d, J•IS.4<.JHz, I H). 4. 7J(d..l- IS.42Hz. IH), 4.4D{d, 

,.P.11.JKHz. I H),5.33-5.SO(m,lH),6.40(d,J"'l l.18Hz. IH),6.4S(s, I H),6.SO(m, IH), 7.13(d,J=J.30H~. IH). 7.t7(d.J=IU.24H7.. !H). 

7.5V(i:, IH}. MASS (ES+): 720.1 

Ul.ISK l.06(d, J=7.14H.i, JH), I .16(s, JH). l.JS.IAl(m. IH), l.SS(s, JH), 1.77-1.<J7(m, JH), 2.12·2.Sl(m. SH).· .3.36(5. JHj. 3.4.3·3.47(n1, IH) 

3.71(d, ./=16.4XHz, IH). J.Bl(d, J .. ICi.4SHz. IH), 4.0S(d. J•IS.61Hz. IH). 4.IO{d, ./~l~:SSHz. IH). 4.44(d, J=S.~Hl, Iii}.. 5.34 

5.~7(rn.IH). 6.41(dd, J1=IO. l6Hz. Jz=l,(l<JHr.., 'IH), 6.46{i, IH), 6.Sl(dd, J1"'3.44Hz. Jf"l.1SHz. "IH), 7.13(d, J=.J.40Ht. lH). 7.15(d 

J=I0.20Hz. I H), 7.59{d, J=0.86Hz. IH\ MASS tES+l: 589.I · 

lll.JS•J · l.Ob(d, J=7.J6Hz, JH). l.16(s, 3H), \.22{t, ..F7.0IH~ 3H), l . .36-l.41(m, I H), l.54(s, .lH), 1.71·2.00(m, JH), 2.28-2.Sl(m, 4H). 3.42 

J.4fi(in, IH), 3.46.J.59(m, 2H), 3.70(d, .f.oI6.SIHz. IH),.3.83(d, .r-16.49Hz, IH). 'l.07·4.17(m. 2H), 4.44(d, J"'8.80Hz. IHJ, 5.J2 

5.'49(m,l H},6.4l{dd,J1-10.12Hz,Jrl.681-tz. IH). 6.-46(.s, tH), 6.S1(dd,J1=J.43Hz.Jrl.63Hz, lH), 7.IJ-7.l6(m'.2H); 7:S'l(S, lHJ. MAS! 

(F.S+) : ft03. I . ' . . 

111.160 0.91(d.J ... 6.70Hz. 6H), 1.06(d,J=7.07Hz,3H). 1.iS(s, ~H), 1.25-l.4J(m. I H), J.54(~. 3H). 1.67.l.97(m, SH).1..2S.2.~3(m. 4H). 121-

3.2B(m, 2H). 3.42-3.46(~ I H), J.7\(d,J=16.42Hz, 1H},3.84(d,J=l,6.45Hz. I H),4.0IJ--4.16(m. 2H). 4.44(d, .J-7.72H1. 11-ll. 5.32-

5.49(m.IH}.<•.J9·6.41(m. IH), 6,46(s. ·IH), 6.Sl(dd.J1-3.19HZ.Jl=l.44H.t. 1 H). 7.JZ·7.l!i(m. ZHJ, 7.SIJ(s. I Ii). 

l\1ASS (ES+): 6.31.1 
IC'. I I .03(d.1=7.07Hz, .3H), 1. ll(d~.68Hz, 3H), 1. IS(s, JH), i .20-1.89(m. 8H). 2.1S·2.4"(m.6H), 2.35-2.SB(m,· IH),4.304.J.l(m,,"I M). 

4.B;~s. 2H). 5.30·S.47(m, IH), 6.l4(dd,J1•10.13H%.J-rf.17Hz. 2H).6.38(s. IH), 7.05(ddJ•8.C17Hz, 2H). 7.21(d.JsJ0.171·b:. IHJ-,7.43· 

'1.47 m, 2Hl. MASS lES+l; 615.5 (M+Ng+J. • . 

JC'.2 1.0.l{d, J•7.0IHz. lH), l.11-l.14(m,6H), I .J2-l.89(m, SH), ~20-2.44(m, 6H)1 2.80-2.84(m. IH), 4.40(d. J=8.J I Hz. IH).4.7~lli. 

J=l l.171-lz. IH),4.4.Sl{d,J=l I .19Hz, IH), 5.J:Z....5.49(m, I H), 6.37(d,J=I0.14Hz, IH). 7.IO(d.J=I0.15Hz. IHJ. 7.29(d.J=8. jtJM:z. I H). 

7.44(d, J=8. I C)Hz, I H) 7.57(s, l H'. MASS iES+': 66:5.4 (M+N11.1•.. . ' 

IC.3 1.0.l(dJ=7.09Hz. 3H). 1.12(1,1=7.SOHz, 3H), 1.16(s,3H). 1.16·1.<JS{m, 8H). 2.20-2.40(m. f>H). 2.78-2.84(m,IH).4.41(dJ-8.7'iH7.. I HI. 

S.2:8-.5.48(m, IH), 5.JIJ(d.d J, .. S0.31 Hz.Jr.2.66Hz, I H).5.SI (d,dJa=t9.30Hz.J!=2.61 Hz: ,I H), 6.37Jdd J1•IO. \SHz.J1= l.l4Hz. I Fi~. 

6.4.l(s, IH), 1.10fddJ1=10.12Hz.Jrl.l IHz:. IH\, MASStES+l: 517.2 

IC.4 1.11 (d,J--7.09Hz. 3H), 1.21(s,3H}. l.24·1.97(m, 8H), 2.Z8-Z.50{m, 4H), 2.26·2.90(m, I H~ 4.45-4.4 7(m. I H), .S.30-S.52(m,l H>. ·$.41 (d.d 

J1=53.(17H:t,JF2.J4Hz I H), S.56(d,dJ1•S2.24Hz,Jr2.3JHz, I H). 6.39(d,dJ1•10.IJH;t..JrJ.77Hz I H}, 6.45(5, I H). 6.Sl{d.dJ,=J~"iOHz. 

iJ"'l .72Hz IH). 7.12¥7.1S(m,2H'-·7.60(d,J-0.S8Hz. IH). MASS(ES+'·SSS.2 

IC".5 l .IO(dJ•7.17Hz, 3H), 1.21(s. t H). J .2S·l .38{m, 2H). t.55(s, I H), 1.85-l .<J9(m, JH), l.16-2.SfJ(m, 4H), 2.'38-2.t>J(m, l HJ. 

-4.8J(d.l=IU.67Hz. I H}, 4.8.l{d.l=JO.MIHz, JH), S.OJ-S.o9(m, IH), 6.31-6.35(m. 2H), 6.54(dd.J1=3.47Hz.Jrl.71Hz. I HI. 7.UJ-7JJ7Cm. 

2H). 7.2li(d.J=I0.0JHz.1H\~ 7.45.7.49(m.2Hl' 7.6S(d,J=0.82Hz. 1H\~ MASSiES+1: 631.2 

IC.Ci I.I l(d.J-7.071-lz, lH). 1.21(s.3H). 1.l6-l .48(m, I H), 1.53{s. 3"H). 1.59-1.9f1(m. 4H). 2.2&-2.S2(m, 4H). 2.82-2.86-2.SIJrm. I HJ. 4.44-

. 4.46("1. I H),4.QJ(d.J=l 1263Hz. IH), ,S.OJ(d, J=J l.24Hz. IH).S.32·S.48(m,\H), 6.39[dl(.J1=10.l 1 Hz.J1=J.68Hz. IH). C1.4:i1:1. Ill\. 

6.52Cdd.J1•3.41 Ht.J!=l.70Hz. l:H), 7.l l(d,J=S.71Hz, I ti\ 1.lJ(s, IH\ 7.58·7.641m, 4H\. MASS(ES+\: 681.3 

lC.7 l.09(d,J=ll.89Hz, JH), 1.20(5, 3H). t.25·1.SG(m, IH), 1.sscs;.JH), J.60·2.03(m. 4H), 2.16~2.52(m,4H), ~.92-3.IJ(m, IH), 4.)2(111. I H). 

4.BJ(d. J=I0.8SHz. IH). 4.87(d, PI0.88Hz. lH), 5.IJ·5.Sl(m, IH~ 6.30-6.Jl(in, 2H). 6.55(s. I Hl. 7.IJ(s, !H), 7.Z6(d, J-10.22H1.. 1 H). 

7.3J·7.:58tm,4H). 7,58-7.77(m, IH). MASSC£S+;: 647.2 ' · 

l('.8 Q,99(d,J•7.09Hz. JH), 1.09(a,J• 7.52Hz, 3H), J.12(s, JH), 1.22-1.SS{m, 8H), 2.IJ-2.SS(m. bH), 2.82-2.S(l(m, IH), 4.2S4.27(m. 1M). 

4.89(s, 2H), 4.96-4.98(n1, 1 H),S.30-S.SO(m,IH), 6.26-6.29(m,2H), 7.21(dd,J1=10.0JHz.J!=l.OSHz:, \H}. 7.:'i6(d,J=8.2C1H:z. 2H>. 7.fil(ll. 

J•8.30H,.2HUIASStES+\: 643.0 . . · . 

IC'.9 l.05{d.J=7.09Hz, 3H). I .IS(s, I H}, 1.20-1.87(m, SH), 2.19.2.S6(m. 4H), 2.5'8·2.70(m, IH).1.86-2.90(m. IH). 4.J0-4.Jl(m, I Ii). 

4.SD(d.J•I0.70Hz, IH). 4.8S(dJ=I0.70Hz. IH). 4.92-4.94(m, IHJ. 6.0S(m, IH}. 6.25(dd,Ji""10.IJHz,Jl"''l.77Hz. I H). C1~l(dd, 

.l1"'J.45Hz.Jl=l.70Hz. I H). 7.00·7.0?(m, 2H), 7.29,dJ=ID.l l HZ.IHJ, 7AJ·7.461m, i!:HI. 7.<1J(dJ=0.8SHz. I H\. MASStf.S+): <il.lll 

ICIO I .00{d,J=7.0f>Hz. 3H), l .07(t,J0 7.S4Hz, 3H), t.IS(s, JH), 1.2S-1.92(m, 8H}, Z.16·1:.44(m.C1HJ.2.81·2.84(m, I ~).4,41(d,J .. lt!il lfa. I UJ, 

5.IO(d, J=16.SSHz, I H). 521 (d, J=l 6.64Hz, I H), !i.30-5.46:(m, I H}, 6.38{dd, J1-10.13H:t:,J~"=l .f>9Hz. l H}. ~.14(d, J-10.131·17 .. l HI. 

7.46(d. J .. 8.!'i4Hz. 2H). 7.85(d,J .. B.SBHz. 2H). MASS(ES+) :637.1 
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Camp. 
No 

11f.NMR (I ppm). MASS (El I ES+. 1111/::) 

lt'.11 I. I Dhl.f ... 7.0KI l;tM 311). I .22{s. JU}. l.2!i·l .lJ4(m, 8H). 2.27·2.05{m. 3H), 2.80-2.92(m. I HJ. 4.45-4.~Nm. I H). S.41 {lltlJ1 ... ~:?.2HUf' .. 

Jf=2.~l ll;o~ IH), $Sr1 (cldJ1"'S3.721·b:,J~=2.34Hz. I H). 6.. IS(s, IH), 6.37(JdJ, .. I0.1311z../ •• •l.R1Hz. 111>. ft,.'i:O(ddJ1s,l4Ml!~J:=l.7111 ll'. 

I 1-l>. 7.12{d,/aoJ.40Hz:, IH), 7.ZICJ.1-JO,IZHz., llll, 7.59(d,/-0.S6Hz IH). MASS(F.S+): 517.1 

IC',12 0.8'1(1,J .. 7,JJJ Ir .. JH), l.OJ(d,J.s7,07Jlz. JttJ, l.IC1(S, lH}, J.25·1,91(m. IZU), 2.17·2..f.!(n'I. (11-l). :!.~O-l.H4(1n. 1111. 4.1-4 .• l,\ (111.lllt • 

• 'i.Jll·5.511(m, .\1-1), (L,l8lt1lLJ1"'10.13Mz. Jrl.69H7., 1H).6.43(s, IHl. 7.1 \(dd,JsJO,J~lb:. J,.,.l},IJ)l 111). MASSfF,.'\+): 5.l7.I 

lt '.l.l l.Ol(d,./-7.0ltl·I?., ]H), Ll2(1.J=7.70ll7., JH}, l.15fs, 3H), 1.32-f.37(m, IH}, 1.S2(s,JH>. l.C1R-l.1J2tm. 41-1). 2.22•2 .• l•}(m. 411J. ;?,7t1· 

2.RI !m •. I H), .l.lt4(s. JH),4.404.42{n1. I H).5.29-5.47(m. IHJ,6.J8{ddJrl0.12Hz.Jr1.7Qllz. IH1.c1.4J(s. Ill). 7.12{d1l./1"'-lll.l-lll%. 

J:=J .321 b;, Ill). MASS(ES+): 4'J9.0 ' 
(('.14 I .OK{1l.J='7.0RHz JH)', l.20(s, JH), l.211·1AO(m. I H). I .SS(S. 310, l.Sl)-..2,00(m, 4HJ, 2.27·2.S l(ni. -IU), 2J18-2.'J2(m. I 1-1). J.R~(i> . .\11), 

4.33-4 . .\!o( m. I ti). "4.9S-4.97(m. I H), 5.34·5.Sl(m, JH), 6.JJ(ddJ1•IO.JOth, J1"'l .8SHt. I H}. b . .\C11~. I H). 6.!li2(ddJ1 .. J.4•JI 11 .. J,:al .72111 .. 

I HJ, 7.l l(ddJ1=3.4RH7 .. J~-O.SJHz. IHl. 7.26fddJ1 .. 10.05Hz.Jr().96Hz. IHl, 7.62-7.6.\nl. 11-1). ~JASS(ES+l: 5J7.() 

K'.1~ I .04{d,J=7.llCJHt, JH}. 1.11-1.IS{m. CtH), 1.34-1.8S(m,8H), 2.20-2.39(.m. 6H). 2.80·1.CXl{m, Ill). -l.1K{d, JaR,MiHt, 1 llJ. 4JU11d. 

J•lCl.78117 .. I M),4,92(d,J•I0.77f-lz, 110, S.27·5.49(m, lH), ll.3Ci(dd,J1•10.14Hz.Jf""l'.80Hz IH). f1.JJ(s. IH). 7.09{dtl.J1=1U.13117. 

lt=l .20H;i:, I H), 7 .JS.7.4S{m, SH). MASS( ES+) :575.0 
(('. [(1 \.O}!(d,J-7,081-1%, JM). 1.20($. JH~ 1.22·1,97(m. &HJ, 2.26·2.54(m.4H), 2.91·2.9S{m. IH).il.)l(tl. ,f.:(1.SCJHz. IH).4.SS(d,J=IO.M1J.l1., 

I H),4,8R(d,J:J0.66Hz. IH). 5.24-S.Sll(m, IH}. 6,21-6Jl(m, 2H), '6.S6(dd,J1=}J9Hz .. IJ=l.C>4li:c UIJ, 7.ll(tl, J"').4Sli,. .. 1111. 7.111. 

7.4t1fm.C1H), 7.72{s. IH). MASS(ES+l:C>\3.0 
l('.l/ 0,IJQ{d,J=7.U7Hz. 3H), I .09(t,.J=.7.51Hz. 3H), 1.14{s, 3H), J.l'}.l.96(m. SH), 2.M-2.-17(111, 121-1).J.77-2.Bl(m. l H}. 4,40(d .. / C1.JClll1:, 

I HI. 4.74(d~J=l8.2SHt, IH), 4.82(d,J::1J8.27Hz., I H),5.JO-S.4ll(m. IH), b.JB(dd,Jf•I0.151-17..J:=l.7'll-lz. 11-1), C1.4J(s, IM1.t1.8-tfs. 2HJ, 

7.12fd,J-9.81JHz. IHl. l'ttASS fES+l: 645.3 
l('.IR \,03{d,J=7.0IJHz, 3H), 1.14(s, 3H), l.13(1,J•7.S4Hz. lH), 1.2S-l.89(m, BH), 2,17-2.40(m.<1H),l.S.1-2.8J(m. IH), 4.JB-4.41(111.-IJll. 

4.Sl{d, J•I0.1)1Hz,·IH),4.88(d,J .. 10.91Hz. IH),s.2S..s.soc~_;1H), 6.JS(d,dl1•IO.IJHz .. /;J=l.rL'iHZ1. b.43{S. I Hl. 7.l.0{d.tlj1=lfl.IOl'I~. 

Jl=-0.67J-b: IM). 7.34(d,J=8.40Hz. 21-1), 7.4(1(d,J=S.3CJHz,2H .MASStES+l: 609.0 

IC'.l 9 1.JO{d,J.,,.7.04Hz, 31-1), 1.21 (s,3H), l.30-1.96(m,8H}. 2.29·2.54{m.4H). 2.9j)-2.9J(m. IMJ,"4.33-4.3"(m, IH), 4.82(d,J~l l.1 J lb.. lll}. 

4.S7(d, Jcl 1.IOHz, IH). 4.95-4.9B{m. IH). S.36-S.Sl(m. JH), 6.JJ(dd1 J1~IO.l3Hz.J:-l.75Hz. I Hl,. 7.14(d,J-J.4.SHt. IH). 7.Z~f<l,, • 

J=I0.09Hz. 11-1). 7.)2(dd, J1::;8.22Hz.J1=1.89Hz IHI. 7,.44-7.46fm 1 Hl 7.Ci4{s., I Ht ~IASSfES+) :C1HO.•> 

IC'.20 1 JJ9id.J=7.00HZ: )H), l.20(sJH), 1.30-2.02(m, 8Hj, 2.26-2.53(m,4H), 2.9J-2.9S(m, IH),4,J2(d • .l-(1,99Hz. I H).4.97(d .. /=l I .C1:llh:. 

I HJ. S.03(d.J=l I .SllHt, I H). 5.37-5.S4(m. I H), ll.) f-6.32(m, 2H), 6.Sfl{dd,J1=3.2BHz. J:=l .SC1Hz. I H). 7. I )(J,J=J.41 H1_ 11~ 1. 7. I K. 

7_,\(111. 2H). 7.42fd.J•l.43Hz. JH\, 7.S8cd, J=8.25Hz, IH), 7.70<,s, tH}. MASS(Es+): <•81.5 · . -

IC'.21 1.1 l(d,J•(t.97Hz, JH), 1.22(s, 3H), l.2S·l.96(m, SH), 2.28-2.SS(m. 4H), 2.90.3.95(m. IH),4.)6(m. I H). 4.8J-4.88(m. JHl. S:JU-5.!i!ilnl. 

I H). Co,34(d.dJ,~I0.10Hz,J:=l.68Hz. IH).6.3S(m, IH), 6.53(d,dJ1.,,3.J9Hz,J~=-1.65Hz. IH). 7.IJ.rJ.J=3.43Hz. IH}. 7.1?.:1.J.42!m,4H),· 

7 .. 'iO{s. 1 H), 7.63(s. IH). MASS(ES+): &47.7 

IC'.2? 1.09(d,:/•7.04Hz. JH), I .20(s,JH), I .25-l .IJ7(m, 11HJ, 2.DJ.2.57{m, 4H), 2.89·2.93(m. I Hl, 4.33(0, J=6.78H~ IM), 4.95(d. J• 10.'l21i%. 

I H). ;;.05{d,J=I0.89Hz. IH), S.12(m, 1 H), S.J0-5.JO(m, \H),'6.30-6.33(m, 2H). 6.541dd •. la•3.)CJH7. •• /i-•1.C13Hz IH}. C1.7-'·l1.Jllfm. 2H). 

7.1 l(d. J:J . .'\Miz. lHJ. 7.Zb(d, J::iJ0.07H7- I Ht 7.61'.ts, I H\. MASStES+\: 667.0 • 

IC".23 1.IO(d,J:J.OSHz. JH}, 1.22(s.JH), 1.36-l.42(m, I H), l.SS(s, lH).1.72.·2.00(m. 4H), 2.:N·2.5l(m. JH>. 2.87-2.1>2(111. IHI. 4 .. l2·:1-\5tm. 

I Ii). 4.CJ3(tl,J=l I .04Hz, I H). 4.97(d, J=t l.07Hz, 1 H), S.OS·S.06(m, I H), 5.JO-S.52{m. I HJ, 6.lJ(dJ.J1=-lll.O'>Hz. J1=l.88M;c .\ H ). (1.J:i(s. 

1 H), C1.54tdJ .. /~=-3.4CJHz. Jl""l.72Hz I H), 7.13(d.J=J.39Hz IH), 7.~6(dd,J1=1Q.07Hz.J:=l.Ol Hz. IHI. 7.:51-7.C19(m, 4Hl. 7.74(~.IH). 

MASS(F.S+): 681.S 

5 

JO 
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Example 30: Pharmacological Activity: 

(a) Steroid Receptor Binding Assays: 

The steroid receptor binding assay \Vere "perfonned by MOS Pharma Services at their Taipei 

5 (Taiwan) ph~rrnacology laboratory. 

(i) Glucocorticoid Receptor Binding Assay 

The activity of test compounds on · glucocorticoid receptor was assessed using radi~llgand 

binding assays. .TIJe Human HeLa cells transfected with glucocorticoid receptors were 

10 incubated with [3H]dexamethasonc at 25 °c for 2hrs in RPMH640, IOnM HBPES, pH 7.2 

incubation medi~m, in the absence or presence of test compounds at 3nM and/or· !OnM 

concentration. Free eHJdexam~thasone was r~moved from the medium by centrifugation and 

concentration of receptor bound ligand was detennined in the supernatant by liquid scintillation 

15 

counting. . .. : . . .-.. 

Dexamethasone as reference compound was tested concurrently as an integral part of each assay 

to ensure the validity of the· results obtained. The iy; inhibition was evaluated using a single 
. . 

concentration of test compound and the corresponding radiolabeled ligand, Resl\lts are presented 

as the percent inhibition of specific binding. The values are average of duplicate detenninations 

20 for each concentration. 

Table 7: Gluco.coticoid Receptor binding (i11 vitro) screen 

Compound No. Glucocorticold receptor binding 
% inhibition 

IA.143 58" 
IA.161 55• 
IA.157 .. 56' 
IA.159 ' 36" 

IA.168 40' 
IB.2 55' 
IB.4 88' 
!B.6 92' 

IB.7 82° 
IB.8 93" 

25 
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Compound No. Glucocorticoid receptor binding 
% inhibition 

18.10 82" 
18.13 79" 
18.14 85" 
IB.15 83" 
IB.50 74• 
18.51 67" 
IB.54 82" 
18.66 72• 

18.67 77" 
IB.70 43' 
18.73 45' 
IB.88 ~6' 

IB.100 '45• 
IB.101 45' 
!B.103 78" 
18.104 72• 

IB.105 42' 
IC.3 72' 

' IC.4 73• 

IC.5 75' 
·lC.7 41° 

Fluticasone propionate .88' 
Budesonidc 85° 

" %Inhibition at 3nM: 1' % Inhibition at /OnM,·" % br/Jibilion ur JOIJ11A~. 

(b) Croton oil ear edema 

5 Mice (male, CD-I) were made into different groups. Test compounds were dissolved in ,pyridine­

w~ter-~cetone. (4:2:-14) solution I Oµl of compound or vehicle solution was applied to the left ear 
. . . 

of the mice. The right ear of each mouse was applied simultaneously with I 0µ1 of pyridine: 

water: aceto11e (4:2: 14) solution. After 2hrs. of compound or vehicle app.lication, 10µ1 of cro!On 

oil solution was app.'ied to the left ear of all animals. After 6hr of croton oil treatment- the 

I 0 animals were sacrificed; ears were. excised and weighed separately. 

15 



104 

Table 8: Croton oil Ear Edema Screen 

Compound No. Mean % Inhibition 

IA.3 45.31' 

!A.56 34.59' 

IA.184 49.06' 

!A.185 49.06' 

lB.20 61.49' 

!B.33 76.!6' 

IB.34 64.39' 

IB.35 60.!8' 

' IB.37 5'7. I 2' . 
.. 

IB.44 75.19' 

IB.46 7~.97' 

IB.49 71.82' 

IB.52 78.12' 

IB.53 71.19' 

IB.55 74.78' 

IB.57 74.43' 

IB.64 72.75' 

IB.73 76.24' 

JB.77 71. 71' 

IB.81 77.75' 

.. IB.98 .:73.71" 

J.B.io2 ·73.63" 

iB.112 66.94' . 
la: 138 72.48" 

IB. ISO . 77.76b . 

IB.159 • ' 66.02' 

IC.13 41.79' 

!C.14 61.46' 

Fluticasone propionate . 81.09' 

Dexamethasone 50.05' 

" 
... .. . .. /11/11b111on at J.6µg: /n/ub1t1on al O.Spg 
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(c) Cotton pellet granuloma 

SD rats were used for assessing anti-inflammatory activity of test compound using collon pelle! 

granuloma method. Sterilized cotton pellet~ weighing 20mg ·were prepared. Test compounds 

were dissoived in acetone so as" to get the required quaniity for each cotton pellet in SOOµI. 

5 Different 1>ellets were impregnated with 500µ1 of acelonc to contain required quantity of lest 

compounds and allowed ·to dry. Vehicle control pellets were impregnated with 500ftl acetone. 

Rats were ma~e into different groups. Two cotton pellets were surgically implanted into" the 

scapular region of.each rat. On sixth day of such implantation, pellets along with granuloma 

were taken out. Thymus gland was also separated from each animal and weighed. The pellets 

IO with granuloma were dried for 20 hrs at 60°C and weighed. Mean weights of dry granuloma and 

thymus, body weight gain/IOOg body weights were calculated. 

Table 9: Cotton pellet granuloma test 

Compound No. Dose. Mean o/o Inhibition of Thymus \Vt.* 
lmc~l ' Granuloma 1 ro/i, Decrease1 

IA.3 !000 74.76 -11.72 
IA.6 1000 61.25 · -G.95 

IA.I I 1000 61.36 -4.72 
IA.13 IOOO 62.52 . 6.46 
IA.14 1000 70.74 -13.26 
IA.20 1000 67.57 0.73 
IA.27 10 31.28 8.71 

1000 69.84 l l.74 
IA.28 1000. 73.73 13.5 
IA.35 1000 67.16 -lJ.43 
IA.36 . !000 70.74 -13.26 
IA.38 10 67.17" -1.28 
IA.42 1000 65.63 -J.33 
IA.43 JO 27.72 -0.55 

1000 72.oJ : l.47 
IA.44 1000 71.79 4.58 

IA.45 1000 : 80.06 -4.46 

IA.58 JO 59.00 6.00 
IA.59 1000 76.86 -2.51 
IA.122 ;i 37.29 2.25 
IA.J36 10 37.74 4.44 

IOOO 67.79 2.14 

15 
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Compound No. Dose Mean % Inhibition Thymus wt.* 
I men\ of Granuloma · 1% Decrease\ 

!A.137 1000 65.58 1.59 
IA.138 1000 66.16 15.45 
IA.140 IOOO 62.54 -36.16 
IA.141 1000 63.l -18.26 
lA.142 IO 45.36 ~8.43 
IA.197 .IOOO 79.04 -8.89 

lB.5 IO 39.79 -0.39 
IB.7 1000 78.82 14.89 
IB.16 3 68.92 . -11.06 

1000 77.36 -11.65 
IB.163 3 45.8 -5.44 

IO 76.13 13.77 
IC.6 1000 84.96 10.96 
IC.8 3 45.15 3.38 
IC.9 3 34.3 2.51 

Fluticasone nronionate 1000 75.03 82.36 
Dex3methasone 1000 44.73 68.66 

• In all lf1e compounds (olher lhan the reference co1npounds) the thy1nus weight cha11ge and the _body weight 
gai11 wer<!' statistically insignificani when co111pared with vehicle coiitrol 

. ·. 

(d) Sephadex-Induceg Lung Edema in the SD Rat 

Sephadex G-200" was prepared in sterile saline (!Omglml) and allowed to swell for at least 3 days 

at room temperature. Test compounds were prepared as suspensions by grinding and sonicating 

I 0 the solid in chilled saline. All the compounds were administered intratracheally at 24hcs ~nd 2hrs 

prior ia intratr~cheal administration ofSephadex (5 mg/kg) under light ether anesthesia. Vehicle 

control- animals were administered vehicle instead of Sepahdex. At 24hr after Sephadex 

instillation, lung and thymus were excised frnm individual animals and· weighed. Wet weight of 

lung and thymus·was com;cted f'?r IOOg of initial body weight. The per~entage increase in lung 

15 weight caused by Sephadex and its inhibitions by the compounds, were calculated. The 

perceniage inhibitions of thymus compared to irehicle control group were also ·calc_u.lated. 

20 
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Table 10; Sephadex-lnduced Lung Edema in the SD ~at 

Compound Dose Mean % inhibition* 
No. lmcailm) Lune edema Thvmus 

lA.168 3000 95.3 9.2 
IB.r5 IOOO 70.3 4.5 
IB.15 3000 71.1 6.4 

IB.51 3000 120.5 29.8 
IB.54 3000 110.4 49.7 
IB.64 1000 86.4 2.0 
IB.64 3000 104.6 20.0 
IB.67 3000 121.8 33.4 

IB.79 3000 99.3 15.2 

IB.94 3000 99.7 8.1 

IB.100 3000 120.8 36.0 

lB.10! 3000 114.8 8.9 

!B.150 3000 l06.2 18.0 

Bud.esonide 3000 119.38 67.08 .. 
• /11 111/ tlu! ca111pou11ds (ot/1f!r llran lhe reference compounds) the body 1\lf!ight g<1in 1w1!.' ·"'"":~1ic11.llv 

i11sig11lfica111 when ~omppreCI witlr vehicle control 

Table 1 Oa; Therapeutic Index for. Compounds in Sephadex Lung Edema model in SD Rat 

Therapeutic index 

EDSO Lung edema ED,. Thymus ' ED,. Thymus · 
Comp No. (mg/kg, i.t.) (mg/kg, Lt.) involution/ 

ED~o Lunv eden1a 

IB.51 0.641 . 13.31 20.76 

IB.67 0.232 8.84 38.10 

!B.70 0.323 
. -·-

7.67 23.75 

IB.88 0.300 4.09 13.63 

Budesonide 0.101 0.68 6.73 

Fluticasone Propionate 0.086 ·0.36 4.18 
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{e) Liver Glycogen Deposition iri Rats 

Male Sprague Dawley rats, weighing I 90-220g were bilaterally adrenalectomized and 

maintained on 0.9% saline soiution throughout the experiment .On day 5th· and 6th of 

adrenalectomy, animals were made into different groups, test compounds prepared in cold saline 

5 {sonicated for 30min) were instilled intratracheally 2 doses @ 3mg/kg, 24hrs apart. At I Sh rs 

after the °last treatment, animals were sacrificed and livers we~e exci~ed and ·weighed. The 

glycogen content of, the livers was d.etermined by anthrone method. Briefly, a weighed quantity 

of liver tissue was homogenized with 5% trichloroacetic acid, supernatant mixed with ethanol 

and kept overnight for precipitation. The glycogen thus extracted was estimated as glucose 

I 0 generated after acid hydrolysis by addition of anthrone reagent at 620nm. Glycogen content was 

expressed as mgllOOg liver. 

15 

' 

Table ·11: Liver Glycogen Deposition in Rais 

Comp No. 
Dose Glycogen content . 'Yo Inhibition of·~ . 

(mulku\ (ml!/100e: liver) ' thvmus 
-

IA.3 3 -13.6 -2.42 

IB.4 3 -S.77 -9.68 

IB.50 3 . 6.67 5.48 

IC.3 3 -11.34 -2.43 

Fluticasone propionate 3 1514.65 70.17' .. 
Mometasone furoate 3 ·1117.32 4'.l.51 

· Budesonide 3 552.77 65.02 

.... 

(I) Assessment of Systemic Activity by. i.v. Route of Administration 

For assessing systemic side effect,on i.v. administration, cotton pellet granuloma assay (bla11k­

cottcin pellet) in male SD rats was undertaken. St_erilized cotton pellets weighing 20mg were 

20 · surgically.· implanted into the scapular region on both sides. Starting: from next day of 

implantation, compounds dissolved in Phannasove (Phannasolve 66.67% in saline) or vehicle 

were administered intravenously at l.6mglkg dose for 3 -successiv.e days. On fifth day of 

implantation, pellets along with granuloma were taken out. The thymus gland was also separated 

from each animal and weighed. The pellets with granuloma were dried for 20hrs at 60"C and 
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weighed. Mean weights of dry granuloma and thymus and body weight gainfl OOg body weights 

;vere comp~red with vehicle control groups. 

The comp?unds of fom1ula I of present invention did not induce any significant thymus mid 

5 body wei.ght gain suppression by i.v. administration. Further, there was no significant cotton 

pellet granuloma inhib.ition' by i.v. route of administration, thus clearly indicating lack of 

systemic activity and hence excellent systemic safety profile for the con1pounds of fomrnla I. 
t 

Table U: Activity by i.v. Routes of Administration 

Comp No. Dosemcg Mean Mean Thymus wt. 
• (for3 Inhibition of Decrease (0/i,)* 
davs\, l.v. Granuloma <% \ 

IA.3 1600 . 3.98 6.37 

JA.11 1600 16.65 -17.88 

JA.89 1600 15.90 6.54 
, 

IC.J .- i600. .. 12.09 -i0.38 

IC.5 1600 -22.20 1.67 

IA.143 1600 -3.01 5.51 

Fluticasone propionate 1600 55.62 75.71 
.. 

I 0 "Tlte body we1g/11gain1n all the co1npound:; was l'lat1st1cally not sig11ifican1 wfre11 co111pt11"ed w11l1 Vt!l11ch.1 CtJ1UrtJ/ 

15 

. . 

Conclusion 

Th~ compounds of fonnula I of the present invention have potent binding to the glucocorticoid 

receptor in vil~o. In the in. vivo models, which include crot~n oil'induced ear ~dema, cotton pellet 

induced gra11uloma, and Sephadex induced lung edema screens, the compounds of the present 

invention exhibit significant anti-inflammatory activity. In the cotton pellet granuloma, the 

thymus involution and the body weight gain due to the compounds was either absent or 

i~signi'ficant even at dose levels as high as 100-IOOOmcg per peilet: Similar behaviour was once 

20 again observed in the case Sephadex induced I~ng edema models even when the compounds 

were administered at very high doses, clearly demonstrating \hat these compounds do not cause 

any adverse systemic effects following local administration. The absence or non-significa~ce of 

. " the systemic side effects was further confirmed by measurement of hepatic glycogen deposition · 



110 

in rats after intratracheal administration, and by measurement. of thym1,1s and body weight gain 

suppression f91lowing i.v. administration. 

Thus the compounds of formula I described in the present invention are potent anti-inflammatory 

5 glucocortie;oids having insignificant or no noteworthy systemic activity even at doses 

significantly higher than thernpeutic doses. Due to non-significant systemic effects, the 

compounds of the present invention have high therapeutic index for. anti-inflammatory activity vs 

systemic side effects, a 11rop~rty which is highly desirable for therapies using glucocorticoids. 

IO 
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WE CLAIM 

I. l lP-hydroxyandrosta-4-ene-3-one, compound of formula I, and physiologically acceptable salt 

thereof: 

HO 

= represents double bond and 

z-R., 

,.o-co-R, 

R1 

Formula I 

represents a or P-configuration. 

wherein 

Z represents 0 or S; 

R1 represents hydrogen or methyl which may be either in a or P-configuration; 

Ri and R3 are the same or different and each independently represents hydrogen or halogen; 

Rs represents a group selected from (C1-Cio)-alkyl, (C3-Cn)-cycloalkyl, 

-O-(C1-C10)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted or 

substituted by one or more halogen, -OH, (C1-C3)-alkyl, -O-(Ci-C3)-alkyl, (C3-C13)-cycloalkyl; 

wherein the alkyl or cycloalkyl groups can be optionally substituted by halogen, -OH, (C1-C3)­

alkyl, -O-(C1-C3)-alkyl, (C3-C13)-cycloalkyl; and 
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R.i represents moiety selected from a group consisting of A, B and C, with a proviso that when 

R.i represents moiety (C), Z is S: 

I 
-(C)m1-co-~ 

I 
Q 

I r)m2 r)m3 f 
-Tm1-c--x-c-Tn1-K 

Q L 

(A) (B) 

r -o-.Tm1-R7 

Q 

(C) 

wherein 

m1 isl, 2 or3; 

mJisOorl; 

n1 isO, I or2; 

~represents a group selected from (C1-Cs)-alkyl, (C3-C13)-cycloalkyl, aryl and a heterocyclic 

radical, where the ring or ring system is unsubstituted or substituted by one or more substituents 

selected from (C1-Cs)-alkyl, (C3-C13)-cycloalkyl, halogen, O-(C1-Cs)-alkyl, O-(C3-C13)­

cycloalkyl, OCO-(C1-C3)-alkyl, S(O)o-2(C1-Ca)-alkyl, COO-(C1-Ca)-alkyl, -OCO-O-(C1-C3)­

alkyl, -OCO-CO-O-(C1-C3)-alkyl, CONH2, CONH-(C1-Cs)-alkyl, CON-[(C1-C8)-alkyl]2, -

NHCO-(Ci-Cs)-alkyl, N-(C1-Cs)-alkyl-CO-(C1-Cs)-alkyl, -NHC0-0-(Ci-Cs)-alkyl, -N-(C1-C8)­

alkyl-CO-O-(C1-Cs)-alkyl, -NHCONH-(C1-Cs)-alkyl, -N-(C1-Cs)-alkyl-CONH-(C1-Cs)-alkyl, -

NHCONHcS02-(C1-Cs)-alkyl, -N-(Ci-Cs)-alkyl-CONH-S02-(C1-Cs)-alkyl, -N02, -CN; wherein 

the alkyl or cycloalkyl groups can be optionally substituted by halogen, -OH, (C1-C3)-alkyl, -

OCO-(C1-C3)-alkyl or (C3-C13)-cycloalkyl; 
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with a proviso that when Ri represents moiety A wherein R6 represents (C3-C13)-cycloalkyl 

optionally containing one or more hetero atom incorporated therein, the hetero atom is not 

nitrogen; 

P and Qare independently selected from hydrogen and C1 to C3 alkyl; 

or P and Q can be joined together with the carbon atom to which they are attached to form (C3-

C8)-cycloalkyl as represented by moiety (A-1): 

0 

(A-1} 

wherein m1 is I and n2 is 0,1, 2, 3, 4 or 5 and Ro is an aryl as defined above; 

or P and R6 can be joined together to form a cyclic system as represented by moiety (A-2): 

(A-2} 

wherein m1 is I and ni is 0, 1, 2, 3 or 4 and ring G is an aryl as defined above; 

X represents either a double bond or a triple bond; and 

J, Kand Lare independently selected from a group consisting of hydrogen, halogen, 

-OCO-(C1-C1o)-alkyl, -OCO-(C3-C13)-cycloalkyl, -OCO-C0-0-(C1-C 10)-alkyl, 
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-OCO-CO-O-(C3-C13)-cycloalkyl, -OCO-O-(C1-C10)-alkyl, -OCO-O-(C3-C13)-cycloalkyl, 

-OCO-NH-(C1-C10)-alkyl, -OCO-NH-(C3-C13)-cycloalkyl, -OCO-N-[(C1-C10)-alkyl]2, 

-OCO-N-[(C3-C13)-cycloalkyl]z, -OCO-NHSOi-(C1-C1o)·alkyl, 

cyc!oalkyl, -NH2, -NH-(C1-Cs)-alkyl, -N-[(C1-Cs)-alkyl]2, -N02 and-CN; 

wherein the alkyl or cycloalkyl groups can be optionally substituted by halogen, -OH, (C1-C3)­

alkyl, 

-O-(C1-C3)-alkyl, -OCO-(C1-C3)-alkyl, -COOH, -COO-(C1-Cs)-alkyl, 

-COO-(C1-Cs)-haloalkyl, -NHCO-(C1-Cs)-alkyl, -ON02, . -NH-(C1-C8)-alkyl, -N-[(C1-C8)­

alkylh, -N02, -CN, (C3-C13)-cycloalkyl, aryl or heterocyclic radical; 

or J and K can be joined together with the carbon atom to which they are attached to represent a 

(C3-C13)-cycloalkyl or-CO- group and Lis as defined above; 

or J, Kand Lare absent when n1 is O; 

R7 represents a group selected from hydrogen, halogen, aryl and CO-aryl, wherein the ring or 

ring system is unsubstituted or substituted as defined above; 

2. I ljJ-hydroxyandrosta-4-ene-3-one, compound of formula I, and physiologically acceptable salt 

thereof, as claimed in claim I, wherein Ri represents moiety (A) 

I -Tm1-co-R,; 

Q 

(A) 

wherein mi, P, Q and RQ are as defined in claim I. 

3. I 1/1-hydroxyandrosta-4-ene-3-one, compound of formula I, and physiologically acceptable salt 

thereof, as claimed in claim I, wherein Ri represents moiety (B) 
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I r)m2 rim, I 
-Tm,-c-x-c-Tn1-K 

Q L 

(B) 

wherein mi, mi, 111.l, ni, P, Q, J, K, Land X are as defined in claim 1. 

4. l lfi-hydroxyandrosta-4-ene-3-one, compound of formula I, and physiologically acceptable salt 

thereof, as claimed in claim 1, wherein ~ represents moiety (C) 

I -o-Tm,-R, 
Q 

(C) 

wherein mi, P, Q and R1 are as defined in claim 1. 

5. l lfi-hydroxyandrosta-4-ene-3-one, compound of formula 1-B, and physiologically acceptable salt 

thereof: 

\ /Q r)m2 rm' 1 
Z-(C)m1-c-x-c-cqn1-K 

.o-co-R, I 
' L HO 

R1 

Formula 1-B 

wherein 



116 

Z represents 0 or S; 

R1 represents hydrogen or methyl which may be either in a or P-configuration; 

R2 and R3 are the same or different and each independently represents hydrogen or halogen; 

Rs represents a group selected from (C1-C10)-alkyl, (C3-C13)-cycloalkyl, 

-O-(C1-C10)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted or 

substituted by one or more halogen, -OH, (C1-C3)-alkyl, -O-(C1-C3)-alkyl, (C3-C13)-cycloalkyl; 

wherein the alkyl or cycloalkyl groups can be optionally substituted by halogen, -OH, (C1-C3)­

alkyl, -O-(C1-C3)-alkyl, (C3-C13)-cycloalkyl; and 

miisOor I; 

m3 isOor I; 

n1 is 0, I or 2; 

P and Q are hydrogen; 

X represents either a double bond or a triple bond; and 

J, K and L are independently selected from a group consisting of hydrogen, halogen, (C1-C10)­

alkyl, (C3-C13)-cycloalkyl, -OH, -O-(C1-C10)-alkyl, -O-(Ci-C1i)-cycloalkyl, -OCO-(C1-C1o)­

alkyl, -OCO-(C3-C13)-cycloalkyl, -OCO-C0-0-(C1-C1o)-alkyl, -OCO-C0-0-(C3-C 13)­

cycloalkyl, -OCO-O-(C1-C10)-alkyl, -OCO-O-(Ci-C13)-cycloalkyl, -OCO-NH-(C1-C10)-alkyl, -

OCO-NH-(C3-C13)-cycloalkyl, -OCO-N-[(C1-C10)-alkylh, -OCO-N-[(C3-C13)-cycloalkyl]2, -

OCO-NHS02-(C1-C10)-alkyl, -OCO-NHSOi-(C3-C13)-cycloalkyl, -NH2, -NH-(C1-Cs)-alkyl, -N­

[(C1-Cs)-alkyl)i, -N02 and-CN. 

6. 1 IP-hydroxyandrosta-4-ene-3-one, compound of formula 1-B, and physiologically acceptable salt 

thereof: 
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p \ IQ jH)m, j8Jm, j 
Z-(C)m1-c--x-c-(C)n1-K 

.Q-CO-Rs I , L HO 
R1 

0 

Formula 1-B 

wherein 

Z represents S; 

R1 represents hydrogen or methyl which may be either in a or P·configuration; 

R2 and R3 are the same or different and each independently represents hydrogen or halogen; 

Rs represents a group selected from (C1-C10)-alkyl, (C3-C13)-cycloalkyl, 

-O-(C1-C1o)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstiruted or 

substituted by one or more halogen, -OH, (C1-C3)-alkyl, -O-(C1-Ci)-alkyl, (C3-C 13)-cycloalkyl; 

wherein the alkyl or cycloalkyl groups can be optionally substituted by halogen, -OH, (C1-C3)­

alkyl, -O-(C1-C3)-alkyl, (C3-C13)-cycloalkyl; and 

m1 is I; 

m2isO; 

m3 is O; 

n1 is0, I or2; 

P and Q are hydrogen; 

X represents a triple bond, and 



118 

J, K and Lare independently selected from a group consisting of hydrogen, halogen, (C1-Cio)· 

alkyl, (C3-C13)-cycloalkyl, -OH, -O-(C1-C10)-alkyl, -O-(C3-C13)-cycloalkyl, -OCO-(C1-C10)­

alkyl, -OCO-(C3-C13)-cycloalkyl, -OCO-CO-O-(C1-Cio)-alkyl, -OCO-CO-O-(C3-C13)­

cycloalkyl, -OCO-O-(C1-C10)-alkyl, -OCO-O-(C3-C13)-cycloalkyl, -OCO-NH-(C1-C10)-alkyl, -

OCO-NH-(C3-C13)-cycloalkyl, -OCO-N-[(C1-C10)-alkyl]z, -OCO-N-((C3-C13)-cycloalkyl]i, -

OCO-NHS02-(C1-Cio)-alkyl, -OCO-NHS02-(CrC13)-cycloalkyl, -NH2, -NH-(C1-Cs)-alkyl, -N­

[(C1-Cs)-alkyl]i, -N02 and-CN. 

7. IP-Hydroxyandrosta-4-ene-3-one as claimed in claim I selected from the group consisting of 

S-(2-( 4-Chlorophenyl)-2-oxoethyl] 6a,9a-difluoro-l 1,8-hydroxy-16a-methyl-3-oxo-l7 a­

propionyloxyandrosta-l ,4-diene-17 ,8-carbothioate, 

2-( 4-Fluorophenyl)-2-oxoethyl 6a,9a-difluoro-1 I ,8-hydroxy-l 6a-methyl-3-oxo-17 a­

propionyloxyandrosta-l ,4-diene-17 p.carboxylate, 

S-(2-( 4-Fluorophenyl)-2-oxoethyl] 6a,9a-difluoro-l l,8-hydroxy-16a-methyl-3-oxo-17 a­

propionyloxyandrosta- I ,4-diene-17 p.carbothioate, 

S-(2-(2,4-Difluorophenyl)-2-oxoethyl] 6a,9a-difluoro-I l,8-hydroxy-16a-methyl-3-oxo-l 7 a­

propionyloxyandrosta-l ,4-diene-17 p.carbothioate, 

S-(2-(2,4-Dichlorophenyl)-2-oxoethyl] 6a,9a-difluoro-l l,8-hydroxy-16a-methyl-3-oxo-J 7 a­

propionyloxyandrosta-J ,4-diene-17 p.carbothioate, 

S-(2-(3,4-Dichlorophenyl)-2-oxoethyl] 6a,9a-difluoro-l l,8-hydroxy-16a-methyl-3-oxo-17 a­

propionyloxyandrosta-J ,4-diene-17 p.carbothioate, 

S-(2-(5-Chlorothiophen-2-yl)-2-oxoethyl] 6a,9a-difluoro- I I ,8-hydroxy-l 6a-methyl-3-oxo­

I 7 a-propionyloxyandrosta- l ,4-diene-17 p.carboxylate, 

S-[2-0xopropyl]6a,9a-difluoro-11,8-hydroxy-16a-methyl-3-oxo- J 7 a-propionyloxyandrosta­

l ,4-diene-17 p.carbothioate, 
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2-0xopropyl 6a,9 a-difluoro-1 l,S.hydroxy-16a-methyl-3-oxo-l 7 a-propionyloxyandrosta-l,4-

dien-17 p.carboxylate, 

S-[2-( 4-Methoxyphenyl)-2-oxoethyl] 6a,9a-difluoro-l l ,S.hydroxy-16a-methyl-3-oxo-J 7 a­

propionyloxyandrosta- J ,4-diene-17 ,S.carbothioate, 

S-[2-0xo-2-( 4-trifluoromethyloxyphenyl)ethyl] 6a,9a-difluoro-l 1 ,S.hydroxy-16a-methyl-3-

oxo-17 a-propionyloxyandrosta-l ,4-diene-17 ,S.carbothioate, 

S-[2-0xo-2-( 4-trifluoromethy lpheny !)ethyl] 6 a,9 a-difluoro-11 fi-hydroxy-16 a-me thy 1-3-oxo­

l 7 a-propionyloxyandrosta-l,4-diene-17 ,S.carbothioate, 

2-( 4-Methanesulphonylphenyl)-2-oxoethyl 6a,9 a-di fl uoro-11 p..hydroxy-16 a-methyl-3-oxo­

l 7 a-propionyloxyandrosta-l,4-diene-17 p..carboxylate, 

S-(2-( 4-Methanesul phonylphenyl)-2-oxoethyl] 6 a,9 a-difluoro-11 fi-hydroxy-16a-methy1-3-oxo­

l 7 a-propionyloxyandrosta-l,4-diene-17 ,S.carbothioate, 

2-0xo-2-phenylethyl 6a,9a-difluoro-11,S.hydroxy-16a-methyl-3-oxo-l 7 a­

propionyloxyandrosta-l,4-diene-17 ,S.carboxylate, 

S-[2-0xo-2-phenylethyl] 6 a,9a-difluoro-1 I p..hydroxy-16a-methyl-3-oxo-l 7 a­

propionyloxyandrosta-l,4-diene-17,8-carbothioate, 

S-(2-0xo-2-(2,4,6-trimethylphenyl)ethyl] 6a,9a-difluoro-1 l,S.hydroxy-16a-methyl-3-oxo-17 a­

propionyloxyandrosta-l ,4-diene-17 fi-carbothioate, 

S-[J, l-Dimethyl-2-oxo-2-phenylethyl] 6a,9a-difluoro-l l ,8-hydroxy- l 6a-methyl-3-oxo-J 7 a­

propionyloxyandrosta-l,4-diene-17 p.carbothioate, 

S-(2-( 4-Methoxyphenyl)-2-oxoethyl] 6a,9a-difluoro-l l ,S.hydroxy-l 6a-methyl-l 7 a-(2-

, inethylpropionyloxy)-3-oxoandrosta-1,4-diene-J 7 ,8-carbothioate, 
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S-[2-0xo-2-( 4-trifluoromethylphenyl)ethyl] 17 a-cyclobutylcarbonyloxy-6a,9a-difluoro-11 P­
hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-l 7 P-carbothioate, 

S-[2-(2,4-Difluorophenyl)-2-oxoethyl] 17 a-cyclobutylcarbony loxy-6a,9 a-difluoro-11 P­
hydroxy-! 6a-methyl-3-oxoandrosta-l ,4-diene-17 J1-carbothioate, 

S-[2-( 4-Methoxyphenyl)-2-oxoethyl] 17 a-cyclobutylcarbonyloxy-6a,9 a-difluoro-11P-hydroxy-

16a-methyl-3-oxoandrosta-l ,4-diene-17 P-carbothioate, 

S-[2-(2,4-Difluorophenyl)-2-oxoethyl] 9a-fluoro-l 7 a-[{2-furanylcarbonyl)oxy ]-11,0-hydroxy-

16a-methyl-3-oxoandrosta- l ,4-diene-l 7 P-carbothioate, 

S-[2-( 4-Chlorophenyl)-2-oxoethyl] 9a-fluoro-l 7 a-[{2-furanylcarbonyl)oxy]-l lP-hydroxy-16a­

methyl-3-oxoandrosta-1,4-diene-I 7 ,0-carbothioate, 

S-[2-( 4-Methoxyphenyl)-2-oxoethyl] 9a-fluoro-l 7 a-[(2-furanylcarbonyl)oxy]-11P-hydroxy­

! 6a-methyl-3-oxoandrosta-1,4-diene-I 7 P-carbothioate, 

S-[2-( 4-Fluorophenyl)-2-oxoethyl] 9a-fluoro-l 7 a-[(2-furanylcarbonyl)oxy ]-l l/J-hydroxy- l 6a-
' methyl-3-oxoandrosta-l,4-diene-l 7 p.carbothioate, 

S-[2-( 4-Chlorophenyl)-2-oxoethyl] 6a,9a-difluoro-l 7 a-[{2-furanylcarbonyl}oxy]-l l,0-hydroxy-

16a-methyl-3-oxoandrosta-1,4-diene-17 j1-carbothioate, 

S-[2-0xo-2-{ 4-trifl uoromethyl phenyl)ethyl] 6a, 9a-difluoro-l l P-hydroxy-16a-methy 1-3-oxo­

l 7 a-[(2-thienylcarbonyl)oxy ]androsta-l ,4-diene-17 P-carbothioate, 

S-[2-(3,4-Dimethylphenyl)-2-oxoethyl] 6a,9a-difluoro-l 1P-hydroxy- I 6 a-methyl-3-oxo-17 a­

propionyloxyandrosta-1,4-diene-1 7 P-carbothioate, 

S-[2-(3-Chlorophenyl)-2-oxoethyl] 6 a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy ]-I IP-hydroxy­

l 6a-methyl-3-oxoandrosta-l ,4-diene- l 7 p.carbothioate, 
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S-[2-0xo-2-( 4-trifluoromethylphenyl)ethyl] 6a,9a-difluoro-17 a-[(2-furanylcarbonyl)oxy ]- I l,8-

hydroxy-16,8-methyl-3-oxoandrosta-1,4-diene-17 ,8-carbothioate. 

S-( 4-Hydroxy-but-2-ynyl) 6a,9 a-difluoro-17 a-[(2-furanylcarbonyl)oxy]-11,8-hydroxy-16a­

methyl-3-oxoandrosta-J,4-diene-17 ,8-carbothioate, 

S-( 4-n-Propylcarbonyloxy-but-2-ynyl) 6a,9a-difl11oro-l l,8-hydroxy-l 6a-methyl-3-oxo-J 7 a­

propionyloxyandrosta-l ,4-diene-17 ,8-carbothioate, 

S-[4-(2-Ethoxy-l ,2-dioxoethyly-{E)-but-2-enyl] 6 a,9 a-difluoro-l l,8-hydroxy-l 6a-methyl-3-

oxo-l 7 a-propionyloxyandrosta-l ,4-diene-17 ,8-carbothioate, 

S-(4-(2-Ethoxy-l ,2-dioxoethyl)oxy-(E)-but-2-enyl] 6a,9a-difluoro-I 7 a-[(2-furanyl-
-

carbonyl)oxy] -I l,8-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 ,8-carbothioate., 

S-[ 4-n-Propylcarbonyloxy-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy ]-l l/3-
hydroxy-J 6a-methyl-3-oxoandrosta-l ,4-diene-l 7 ,B-carbothioate, 

S-( 4-(2-Methylpropionyloxy)-but-2-ynyl] 6a,9a-ditluoro-17 a-[(2-furanylcarbonyl)oxy ]-11 /J­

hydroxy-l 6a-methyl-3-oxoandrosta-1,4-diene-l 7 p-carbothioate, 

S-[ 4-(2,2-Dimethylpropionyloxy)-but-2-ynyl] 6a,9 a-ditluoro-17 a-((2-furanyl-carbonyl)oxy ]­

I l ,8-hydroxy-16a-methy l-3-oxoandrosta- I ,4-diene-17 ,B-carbothioate, 

S-[ 4-(2,2-Dimethylpropionyloxy )-but-2-yny I] 6 a,9 a-difluoro-11 ,8-hydroxy-16a-methyl-3-oxo­

l 7 a-propionyloxyandrosta-1,4-diene-l 7 p-carbothioate, 

S-[ 4-n-Propylcarbonyloxy-(Z)-but-2-enyl] 6a,9a-difluoro-17 a-[(2-furanylcarbonyl)oxy]- l l/J­

hydroxy-16a-methyl-3-oxoandrosta-l,4-diene-l 7 p-carbothioate, 

S-[4-(2-Ethoxy- l,2-dioxoethyl)oxy-but-2-ynyl] 6a,9a-difluoro-17 a-[(2-furanyl-carbonyl)oxy ]-

11,B-hydroxy-16a-methyl-3-oxoandrosta-I ,4-diene-17,B-carbothioate. 
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S-[4-n-Propylcarbonyloxy-but-2-ynyl] 6a,9a-difluoro-l 1 p.hydroxy-16a-methyl-3-oxo-17 a­

[ (2-thienylcarbony l)oxy ]androsta-l ,4-diene-17 ,8-carbothioate, 

S-[( 4-Cyclopropylcarbonyloxy)-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy ]-11,8-

hydroxy-l 6 a-methyl-3-oxoandrosta-1,4-diene-l 7 p.carbothioate, 

S-[( 4-Cyclobutylcarbonyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanylcarbonyl)oxy ]-11 p. 
hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene-l 7 ,8-carbothioate, 

S-[( 4-Cyclopentylcarbonyloxy)-but-2-ynyl) 6a,9a-difluoro-17 a-[(2-furanylcarbonyl)oxy )-11,8-

hydroxy-l 6 a-methyl-3-oxoandrosta-1,4-diene- l 7 p.carbothioate, 

S-[ 4-n-Propylcarbonyloxy-(E)-but-2-enyl] 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy ]-11,8-

hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene-l 7 p.carbothioate, 

S-[( 4-Methoxycarbonyloxy)-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy]-11 p. 
hydroxy-l 6a-methyl-3-oxoandrosta-l,4-diene-l 7 ,8-carbothioate, 

S-[(4-Ethoxycarbonyloxy)-but-2-ynyl] 6a,9a-difluoro-17 a-[(2-furany!carbonyl)oxy]-l l p. 
hydroxy-16 a-methyl-3-oxoandrosta-1, 4-diene-17 ,8-carbothioate, 

S-[ 4-(2,2-Dimethylethyloxycarbonyloxy )-but-2-ynyl] 6 a,9 a-difluoro-17 a-[ (2-furanyl­

carbonyl)oxy ]-11,8-hydroxy-l 6a-methyl-3-oxoandrosta-1,4-diene-l 7 ,8-carbothioate, 

S-[ 4-(2-Methylpropyloxycarbonyloxy )-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]-11,8-hydroxy-16 a-methyl-3-oxoandrosta- I ,4-diene-l 7 ,8-carbothioate, 

S-[ 4-(3-Chloropropylcarbony loxy )-but-2-ynyl] 6 a,9 a-di fl uoro-17 a-[ (2-furanylcarbonyl)-oxy J­
l l ,8-hydroxy-16a-methyl-3-oxoandrosta-l, 4-diene-I 7 ,8-carbothioate, 

S-[4-Dichloroacetoxy-but-2-ynyl) 6a,9a-difluoro- I 7 a-[(2-furanylcarbonyl)oxy ]-11 p.hydroxy­

l 6a-methyl-3-oxoandrosta-1,4-diene-17 p.carbothioate, 
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S-[ 4-(2-Methylpropylcarbonyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanylcarbonyl)- oxy]-

11,6-hydroxy-l6a-methyl-3-oxoandrosta-1,4-diene-l 7 ,6-carbothioate, 

S-[ 4-(3 ,3-Dimethylpropy lcarbonyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[ (2-furany l­

carbonyl)oxy ]-11,8-hydroxy-16 a-methyl-3-oxoandrosta-1,4-diene-I 7 p.carbothioate, 

S-( 4-Propionyloxy-but-2-ynyl) 6a,9 a-difluoro-17 a-[(2-furanylcarbonyl)oxy]-11,6-hydroxy-

16a-methyl-3-oxoandrosta-1,4-diene-17 ,6-carbothioate, 

S-[ 4-(3,3,3-Trifluoropropionyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanylcarbonyl)-oxy]-

11 ,6-hydroxy-16 a-methyl-3-oxoandrosta- l, 4-diene-17 ,6-carbothioate, 

S-[ 4-(Methoxyacetyloxy)-but-2-yiiyl] 6a,9a-difluoro-17 a-[(2-furanylcarbonyl)oxy]-11,6-

hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene-l 7 ,6-carbothioate, 

S-[4·(Ethoxyacetyloxy)-but-2-ynyl] 6a,9a-difluoro-17 a-((2-furanylcarbonyl)oxy ]· 11 P­
hydroxy-16 a-methyl-3-oxoandrosta-1,4-diene· I 7 ,8-carbothioate, 

S·( 4-Acetoxy-but-2-ynyl) 6a,9a-difluoro-17 a-[(2-furanylcarbonyl)oxy J-11,B-hydroxy-16a­

methy 1-3-oxoandrosta-I, 4-diene-17 ,6-carbothioate, 

S-[ 4·(2,2-Dimethylbutylcarbony loxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a·[ (2-furany lcarbony l)­

oxy ]-11 ,6-hydroxy-16 a-methyl-3-oxoandrosta-1,4-diene-l 7 ,8-carbothioate, 

S-[ 4-((1 S)-Camphanylcarbonyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[ (2-furanylcarbonyl)-oxy ]-

11,6-hydroxy-l6a-methyl-3-oxoandrosta-1,4-diene-l 7 ,6-carbothioate, 

S-[4-(4-Ethoxybutyl-l ,4-dione)oxy-but-2-ynyl] 6a,9a-difluoro-17 a-[(2-furanylcarbonyl)-oxy]-

11 ,6-hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene-17 ,8-carbothioate, 

S-[4·( 4-Ethyloxy-(Z)-but-2-en-1,4-dione)oxy-but-2-ynyl] 6 a,9 a-difl uoro-17 a-((2-furanyl­

carbonyl)oxy ]-11,8-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 ,6-carbothioate, 
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S-[ 4-( 4-Methoxybutyl-1,4-dione )oxy-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanylcarbonyl)­

oxy ]-l l ,8-hydroxy-16a-methyl-3-oxoandrosta-l,4-diene-17,8-carbothioate, 

S-[ 4-( 4-Isopropyloxybutyl-1 ,4-dione)oxy-but-2-ynyl] 6a,9a-difluoro-l l,8-hydroxy- l 6a-methyl­

l 7 a-[(2-furanylcarbonyl)oxy ]-3-oxoandrosta-1,4-diene-17,8-carbothioate, 

S-[4-( 4-Isobutyloxybutyl-1,4-dione)oxy-but-2-ynyl] 6a,9a-difluoro- l 7 a-[(2-furanyl­

carbonyl)oxy]-l l,8-hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene-17,8-carbothioate, 

S-[4-( 4-n-Butyloxybutyl-1,4-dione)oxy-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy]-l l,8-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17,8-carbothioate, 

S-[ 4-(3-Chloro-2,2-dimethylpropionyloxy)-but-2-ynyl] 6a,9 a-di fluoro-17 a-[ (2-furanyl­

carbonyl)oxy ]-1 l,8-hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene-17,8-carbothioate, 

S-[4-( 4-Methoxy-(E)-but-2-en-1,4-dione)oxy-but-2-ynyl] 6 a,9a-difluoro-l 7 a-[(2-furanyl­

carbonyl)oxy ]- l l,8-hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene-17,8-carbothioate, 

S-[ 4-(3-Methyl-1-oxobutyloxy)-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy J-l l,8-

hydroxy-16a-methyl-3-oxoandrosta- I ,4-diene-17,8-carbothioate, 

S-[4-(2-Ethyl-l-oxobutyloxy)-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy ]-l l ,8-

hydroxy-l 6a-methyl-3-oxoandrosta-l ,4-diene-17,8-carbothioate, 

S-[4-(N,N-Dimethylarninocarbonyloxy)-but-2-ynyl] 6a,9a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]-11,8-hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene-l 7,8-carbothioate, 

S-[4-(2-Chloro-2-methylpropionyloxy)-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanyl­

carbonyl)oxy ]-11,8-hydroxy-16a-methyl-3-oxoandrosta- l ,4-diene-17,8-carbothioate, 

S-[ 4-( 4-Methyl-l-oxopentyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanylcarbonyl)oxy]-

11,8-hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene-l 7,8-carbothioate, 
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S-[ 4-(2-H ydroxy-2-methylpropionyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[ (2-furanyl­

carbonyl)oxy ]-1 ljJ-hydro·xy-I 6a-methyl-3-oxoandrosta-1,4-diene-l 7,lkarbothioate, 

S-[ 4-(2-Fluoro-2-methylpropionyloxy )-but-2-ynyl] 6a,9 a-difluoro-17 a-[ (2-furanyl­

carbonyl)oxy ]-l I jJ-hydroxy-16a-methyl-3-oxoandrosta-I ,4-diene-17 jJ-carbothioate, 

S-[4-( 4-Methoxy-(4)-but-2-en-1,4-dione )oxy-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanyl­

carbonyl)oxy J-l ljJ-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 jJ-carbothioate, 

S-[ 4-( 4-Ethoxy-(EJ-but-2-en-1,4-dione)oxy-but-2-ynyl] 6a; 9a-difluoro-l 7 a-[(2-furanyl­

carbonyl)oxy ]-I ljJ-hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene-l 7 ,S.carbothioate, 

S-[ 4-( 4-Isobutyloxy-(EJ-but-2-en-1,4-dione )oxy-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-

furanylcarbonyl)oxy ]-11jJ-hydroxy-l6a-rnethyl-3-oxoandrosta-l ,4-diene-17,lkarbothioate, 

S-( 4-Acryloyloxy-but-2-ynyl) 6a,9 a-difluoro-17 a-[(2-furanylcarbonyl)oxy ]-I I jJ-hydroxy-l 6a­

methyl-3-oxoandrosta-l ,4-diene-17 ,S.carbothioate, 

S-[ 4-(Cyclopentylmethyloxycarbonyloxy )-but-2-ynyl] 6 a,9a-difluoro17 a-[ (2-furany 1-

carbonyl)oxy ]-I ljJ-hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene-17 jJ-carbothioate, 

S-[ 4-(3-Methylbut-2-enoxycarbonyloxy )-but-2-yny I] 6 a,9 a-difluoro- l 7 a-[ (2-furanyl­

carbonyl)oxy ]- I 1,8-hydroxy-16a-methyl-3-oxoandrosta-I ,4-diene-l 7 ,S.carbothioate, 

S-[ 4-(n-Pentyloxycarbonyloxy)-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy]-l IP. 
hydroxy-16a-methyl-3-oxoandrosta- l ,4-diene-17 fJ-carbothioate, 

S-[ 4-(2,2-Dimethyl-3-fluoropropionyloxy )-but-2-ynyl] 6 a,9 a-difluoro-17 a-[ (2-furanyl­

carbony l)oxy ]-I ljJ-hydroxy-J 6a-methyl-3-oxoandrosta-1,4-diene-I 7 jJ-carbothioate, 

S-[ 4-((S)-2,2-Dimethyl-1,3-dioxo lan-4-yl-methoxycarbony loxy)-but-2-ynyl] 6 a,9 a-difluoro-

1 7 a-((2-furanylcarbonyl)oxy ]-11fJ-hydroxy-l6a-methyl-3-oxoandrosta-I ,4-diene-

17 fJ-carbothioate, 
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S-( 4-(R)-2,2-Dimethy 1-1,3-dioxolan-4-yl-methoxycarbony loxy )-but-2-ynyl] 6 a,9 a-difluoro-

17 a-[(2-furanylcarbonyl)oxy]-l l,8-hydroxy-16a-methyl-3-oxoandrosta-l,4-diene-17,8-

carbothioate, 

S-[4-(Isoamyloxycarbonyloxy)-but-2-ynyl] 6a,9a-difluoro-l 7 a-((2-furanylcarbonyl)oxy J-l l,8-

hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene-17,B-carbothioate, 

S-( 4-Ethoxy-but-2-ynyl) 6a,9a-difluoro-J 7 a-[(2-furanylcarbonyl)oxy]-l l ,8-hydroxy-16a­

methyl-3-oxoandrosta-l ,4-diene-17,B-carbothioate, 

6a,9a-Difluoro-l l,B-hydroxy-16a-methyl-3-oxo-l 7 a-propionyloxyandrosta-l,4-diene-17 /3-
carbonylsulfenic acid fluoromethyl ester, 

6a,9 a-Difluora-l ·7 a-[ (2-furany lcarbonyl)oxy J-11,8-hydroxy- l 6 a-methyl-3-oxoandrosta- I ,4-

diene-17,8-carbonylsulfenic acid fluoromethyl ester, 

6a,9a-Difluoro-J 7 a-[(2-furanylcarbonyl)oxy]-11,8-hydroxy-16a-methyl-3-oxoandrosta-l,4-

diene-17 /3-carbonylsulfenic acid (4-fluorophenyl)methyl ester, 

6a,9 a-Difluoro-17 a-[ (2-furanylcarbonyl)oxy ]-11,8-hydroxy-l 6 a-methyl-3-oxoandrosta- l, 4-

diene-17 /J-carbonylsulfenic acid (4-trifluoromethylphenyl)methyl ester, 

6a,9a-Difluoro-17 a-[(2-furanylcarbonyl)oxy]-11,8-hydroxy-16a-methyl-3-oxoandrosta-l ,4-

diene-17/3-carbonylsulfenic acid ( 4-chlorophenyl)methyl ester, 

6a,9a-Difluoro-l l ,8-hydroxy-l 6a-methyl-3-oxo-l 7 a-propionyloxyandrosta-l ,4-diene-17 /3-
carbonylsulfenic acid ( 4-trifluoromethylphenyl)methyl ester, 

9a-Fluoro-l 7 a-((2-furanylcarbonyl)oxy )- l l ,8-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-

17 /3-carbonylsulfenic acid (4-fluorophenyl)methyl ester, 

6a,9a-Difluoro-! 1,8-hydroxy-16a-methyl-3-oxo-17 a-propionyloxyandrosta- l ,4-diene-17 /3-
carbonylsulfenic acid methyl ester, 
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6 a,9a-Difluoro- I 7 a-[(2-furanylcarbonyl)oxyJ- I I,B-hydroxy-l 6a-methyl-3-oxoandrosta-l ,4-

diene-J 7P-carbonylsulfenic acid methyl ester, 

S-[ 4-( 4-Methyl-I-oxopentyloxy)-but-2-ynyl] 6a,9a-difluoro-17 a-[(2-furanylcarbonyl)-oxyJ-

11,B-hydroxy-16 a-methyl-3-oxoandrosta-J, 4-diene-17 ,B-carbothioate. 


