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Summary

[. Title
The Study on the Search of Bioactive Terpene Compounds

II. The Purpose and Importance of the Research

Purpose: Through development of synthesis of the mother
skeleton of squalamine, analogues of steroidal antibiotics will
be synthesized and prepared by computational design,
Moreover, the structure—activity realtionship of the analogs
will also be estabilished.

Importance: The development of new antibiotics with broad
spectrum of activities 1s needed because of generation of
bacterial resistance to the antibiotics and diséovery of new

infective disease. Epecially, injectable and oral antibiotics with

prolonged half-life were required in mordern society.

[II. The Contents and Scope of the Research

1) Development of new synthetic method of squalamine

2) Design and synthesis of new drug candidates

V. The Result of the Research

The total synthesis and development of new production
method of squalamine were accomplished and new drug

candidates were synthesized. Two domestic patents were



submitted 1n press.

V. The Usage of the Research Result
[t will be apphed to develop new antibiotics based on the
study for synthetic methods of squalamine analogues and their

structure—-activity relationships.
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—otu| e-24-AE FHATS A Aol 3B -opv=-24-AE I
g 26k 3 E S AUgHES o) Egolug (24 AE 1ES ¢
wow ghedsle] 34 -ofvi FHAEH(1T7) SHES AU ol ¢
T Tlwe Ll oz A HAvk o] o= HY AEvtE 1
o] stod el & 4 Ak DA &% F ool AdAE A AR
w aatekolnl f e AE dAd sk AHE skt w23 FAHAIQL 3
B -ofbuly- ZHg ~eH17)E AB AlA 1] xE zta Qo AB E
N2 a1 g b AFtekolwl FhAl R A A48 & AUk
oj& Al dojA o] FZhARFE C3 A2 ofv| TLFo &g ofwl

AHug g sty AFctolnl fRAE A A4E Fs

o}, 2uel 152 e 72 Wy o s A Sl (Scheme 4)

192
Lt
il
L

3-ofu| (i g 98- (18)0] 4-HRRKE|FUEZS eAatdiFstol A wh
S Al A Abolofreobu] (b (19)E wHELL, Abolole TLuE S by &

n 3loll Al SEYUA| 71 ofwl 1o n Y FECE PR ofpnl 1359
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Boc:OZ ¥FSAlA BocE X3 E tolyl AdF (2008 945 4 AU
rjolul e+F(20)L PCCE AH3séle 4 158 ddsle ag oy
ASEAI A tlopu] e A3 = 3 ER2DE AT

1 ‘/\/\
HzN\/\/OH u’ NC/\/\N/\/\OH
2) Boc,0O Eoc
(18) (19)
3) H,/Pd(OH),
4) Boc,O
BoCHN
\/\/\N/\/‘\\O 5) PCC BOCHN\/\/\N/\/\OH
e —— ¥
C
(21) (20)
Scheme 4

Clopu iz &3] =(2]1) 3}AES 3-olv|e F g damEo vks
AA 2Fdolel()Y 129 FEAEE st 3-olvx FYy2¢
(17)3} tjolv|x= &H| 3] =(21)E NaBH(OAc)s &2} &}l A reductive
aminationst] A¥U|d T1HE £ T 4 AAY. 283 C24 3=

FA gol MeHog HEJAA MujolE UFL Este
Fobrl()€ AT ThE elWMEE ge Wyor Ao}yl
FEAES FARAT. olSelw 3-oluln MAETEYIE 2L

Mo AFcbolwl gRAE A & 7 AU 3-olve FE2g
of ofm| = AAE reductive aminationds}t] ofpjE 2 IES
3-oju) . Fg Atk £913 T o] SEANEL £ tioksk ~
Feboll 74 g S g+ Ark(Scheme 5)

Scheme 5
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e ! . OH

H,N .

H;N

3:1~aminu-1:gﬂl)-chulesmne Ja-amino-24{R)-5 a-cholestane
. 17-I

Ill
e
we

TRN “"OH
Ja-amino-24(S)-cholestane Ja-amine-24(S)-S a-cholestane
17-11) oy
NH,
1) lhwlmMEMH
NaBH(OAc): Moy
_—
2} 10% HCl/Me(OH
3) S(}]_P’y‘
H,N
(17)
(1)
CbﬁNNO
NaBH(OAc)3
= OH
NHCbz
"'_:'.:'.'.:?.) Derivatives of squalmine
! .
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2) 29 W&

. 3-AE-vAaxFd =D 7193t vhs

tH hig

| l‘g ]LI i, TsOH
—

O

e
=X
| Ly
I
=
|

i

[
m}u
m*rr

(11) 5.00g(15.15 mmol)= WA 300mLel <l %
Zuoj ko] EFANEEA 30megd A8 FalE 16mL(227.25 mmol)S
Gal 22A%F Eob S5 awraldvh WS ERES W7 A7 F 13
FEAUEF(NaHCO;) +8 A& Wil oE ofAHolER F& '}C’i‘“]r
77155 X3 AuEE AFHE A, S - S, -
tstoll A BulE AASAG. AL HES AR AgloRg e
AAste] 71¢ 3hgtE S LA

48 544g, 96%

mp 173-174°C

IR (KBr) 3443, 2943, 2881, 1098 c¢m '

IH NMR & 0.703(s, 3H, 18-CHas), 1.028(s, 3H, 19-CH3), 1.048(d,
J=6.6Hz, 3H, 21-CHjy), 3.34(dd, J=10.2, 6.9Hz, 1H, 22-H,), 3.62(dd,
/=102, 3.0Hz, 1H, 22-Hy), 395(m, 4H, -OCH,CH.O-), 5.34(d,
J=2.7Hz, 1H, 6-H)

MS(relative intensity, %) m/z 375(M+1, 2), 374(M, 7), 99(100),
H5(19)
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2. 3-olE7|E-2324-8] 2= Fe}-5M-22- &4

H \§

Swern oxidation

—

37 T ZakxaAd 2719 droping funneld Ax3ta, FHFKo= A
Z% DMSO (1.3 mL, 17.16 mmol, 2.2 eq)oll A=x%E YEZZ2 Mg (5
o] E3F £45 Wi vgE FFd = 3-oEHINT|E-2324-vl 2k
e}-5a-22€ (290 g, 780 mmo)E AZRE 2= (10 mL)l
=9l &g @it oju wbE F AV AR wiFel| HAas
(CaSO4) AZTHE AT Tt EdbiAd S48 axdol= (08
mL, 858 mmol, 1.1 eq) ¢ ZAZ%E tF2Z=ZdE (6 mL)g& %X
-60°Coll Al 7] A4 w72 wigbepA A A e e Ao E
o

ol ol A &tAl7) 3 1587 wnkat gL .E::.a}oﬂ elolyl (55 mL, 5.0 eq)
S nkg-folo) YolFo] 3] ¢o] AY|= AHES LIt S §F Wb
MG HH3 A2ow &H &9 UF, 530 mL)S ¥oist. Vs
S 3HEo 10% GAHS Yu, viEFgEgetog FEIY {75 E X
3l &R MHS Ug, T WaRE dxa 3Sststel A &l
At de E3ES A 7R #Aglow el GAste 3-o e«
7| ek-23,24-0] 2= 3hef-591-22-9k 8 A AT

& 2.70g, 949%

mp 136-138°C
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IR (KBr) 2935, 2889, 2732, 1724, 1083 cm

IH NMR & 0.738(s, 3H, 18-CHy), 1.034(s, 3H, 19-CHs), 1.128(d,
J=69Hz, 3H, 21-CH3), 3.95(m, 4H, -OCH:CH»0-), 5.35(d, J=2.7Hz,
1H, 6-H), 9.57(s, 1H, 22-CHO)

MS(relative intensity, %) m/z 372(M", 21), 99(88), 55(100);

3. 3-dEdyNgd-FAUA2E-522-T]q-24-2 FA

N \J}/

—_—»

0O 3-Methyl-2-butanone

3-HEe-2-2e2(04 mL, 400 mmol, 15 eq)E 1%Z%H HEZI=EF
TG mL)o =521 F -78C, o2& 7]F8telA 2M g E g rjolAX
29 ofnlol= BH(22 ml, 430 mmol, 1.6 eq)S FAZ|E o] &3}
HAAs Hatst & 24120 wyraln 3-o &3l 7] g-2324-0] 2 H )5
AN-22-2(1.00 g, 270 mmol°| H=EFH HE#s=ZFTI0 mL)o
= &g HH3] AHelstdrt 3AI NG & 225 AAE] Ao
2 =T HA 8AIZE ugkstY), HESo] A E AL 23 T g
E3HE X3} otr U FReolr fHS Wy oEolAHoER =
ZotArt 753 R A9 EE AHS U, ¥4 UxE Az
Al gkefstell A &l & AASAY. 9 EFES daFH oz A}
A glow Fe AAgE ¥ AZEvfEERO Y Hdto] 3-o gl
G- 2 E-522-t] -24-2-37} 3-od @y g-22-38| 2] FHyiE




- AT E-FY2RE-522-t) N-24-2

T 890mg, 76%

mp 148-149°C

IR (KBr) 2969, 2938, 2883, 1693, 1627, 1460, 1366, 1105 cm ', 'H
NMR & 0.726(s, 3H, 18-CHj), 1.048(s, 3H, 19-CHj3), 1.102(d,
J=6.9Hz, 6H, 26, 27-CH3), 1.103(dd, J=6.9Hz, 3H, 21-H.), 2.84(septet,
J=69, 1H, 25-H), 3.95(m, 4H, -OCH:CH»0O-), 5.35(d, J=2.7Hz, 1H,
6-H), 6.07(d, J=15.8Hz, 23-H), 6.72(dd, J=15.8, 8.6Hz, 22-H)
MS(relative intensity, %) m/z 440(M-CsHo, 2), 99(100)

3-o g A7 e-22-3| =B Al FY AE-H-ql-24-8-

& 22mg, 16%

mp 150°C

IR (KBr) 2968, 2925, 2857, 1704, 1459, 1099 ¢m

'H NMR & 0.670(s, 3H, 18-CHs), 0.817(d, J=6.9Hz, 3H, 21-CHy),
1022(s, 3H, 19-CHs), 1.083(d, J=6.9Hz, 12H, 26,26’,27,27 -CHsy),
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2.65(m, 2H, 25,25'-H), 3.95(m, 4H, -OCH>CH->O-), 5.35(d, J=2.7Hz,
1H, 6-H)

MS(relative intensity, %) m/z 526(M',3), 483(M-CsH;, 2),
4141(M-2C3H7+1, 2) 99(100)

4. 3-oEHA7E-Fo 2E-5:M-24--(13) A

3-og a7 e-F 8 A E-522-t] A -24-2-(450 mg, 091 mmol)& ¥

ofAH Ol E (30 mL)oll ¥<Ql &Nl 5% Pd/C Fvl (30 mg)E 2

- 17192 F4slol A 4AIZF FQF vES A7} HEgo] AR AL
Ke!

Belst 3 NS EPRS MetolE Lo FiAA EuE AAG

8 382 mg, 95%

mp 143-145°C

IR (KBr) 2628, 2865, 1701, 1459, 1102 c¢cm’

IH NMR 6 0678(s, 3H, 18-CH3), 0916(d, J=6.0Hz, 3H, 21-CHy),
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1.025(s, 3H, 19-CHjy), 1.091(d, J=6.9Hz, 6H, 26, 27-CH3), 2.62(m, 1H,
25-H), 3.94(m, 4H, -OCH>CH»0-), 5.35(d, J=2.7Hz, 1H, 6-H)
MS(relative intensity, %) m/z 442(M ", 5), 99(100

5. 3-dlE7|g-FU 2E-5-d-724-1] 2 &4

RuCl;

—>
t-BuO,H

()

-l A7) eE-F o A2E-52-24-2(700 mg, 1.58 mmoDE Al FZE AL
15mlol| =< s v FHYwE 2o =(RuClh)E ¥ 15-20C&
FASHAA 70% t-HFEHIl= 2y SAlolrw kst Wkg-Al A 3-o© 7]
- AE-5-91-724-1] & A}

T8 526mg, 73%

mp 172°C

IR (KBr) 2924, 2855, 1702, 1669, 1459, 1378, 1102 ¢m '

IH NMR 6 0684(s, 3H, 18-CHjy), 1.924(d, J=6.9Hz, 3H, 21-CHjy),
1.092(d, J-6.6Hz, 6H, 26,27-CHz3), 1.204(s, 3H, 19-CHs), 3.95(m, 4H,
~-OCH-CH:0-), 5.66(d, J=1.8Hz, 1H, 6-H)

MS(relative intensity, %) m/z 456 (M, 5), 99(100)
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6. 3-dgdINed-50-FHYAE-724-t](14) TFA

3-o| &l 7| e-F ) 2 E-5-91-724-1] (400 mg, 0.88 mmol)2 ol ¥ o}
Aelo] E 15mlell =3l & Mg FmE ¥il, 1719 =&stel Al 104
boEQE S AJAHT HEg o] fdAE F wEES AuolE Ay &
Fall otsted FHojE AAG L B Y FFIUAH. A& o=
L Zylor Rl AHAGY 3-oddAI|g-5a-FHIE

m{n

IR (KBr) 2966, 2888, 1703, 1466, 1382, 1102cm
'H NMR & 0648(s, 3H, 18-CHs), 0.906(d, J=6.9Hz, 3H, 21-CHb),
1.086(s, 3H, 19-CHs), 1.086(d, J=6.9Hz, 6H, 26,27-CHz), 3.92(m, 4H,
-~OCH2CH»O-)

MS(relative intensity, %) m/z 458 (M, 7), 373(6), 139(5), 99(100)
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7. 3-o M-I E-Ta 24R(S)-U B EF A 50 -F el 28H10) A

O

K-Selectride " =
—

O

ol2 i  7)FalolA 3-dEaI e 50 -F 8 AE-724-t]-&(480mg,
1.0ommo& Uxd HIEZI] =27 H(20 mlL)o] ojil -60°Cell A
IM K-AgEeglole 8H(BEI3 mL, 50 eq) & HH3] A3} uwykdtir 3
AlZF & -33°CE 25E S8A] 20A17F uuksie}. wkgo] gAY A
S 93t & M FEZEN 30% HAS A X3 FEANVESF &
= ¥l Oﬂ'-"—;] olAElo| EE FE3UT. 75 S X3 LAuEE Al

o&, 59 WE2E dxstar FggstodAM 8viE AAS AT, L+
P28 AxHow AEsA #ByPor R AA F 3-oHdI|E
—79,24R(S)—-C] SIEEA-Ga-Fud2ge) 111 93w 305 mg(0.66
mmol, 63%)& AL} AZEEEOSST ITIIES Fasta 24R 9
g™ 78 mg¥ 24S ol ™ 103 mgs Aol 7]7] A A

o

& 305omg, 63%

_42_



i<l
£

>
iu)

3-old AN -7 24S-C)| | =EA - Ha - F
mp 196-197°C
IR (KBr) 3401, 2941, 2867, 1470, 1380, 1108, 1034cm
'H NMR & 0661(s, 3H, 18-CH3), 0.812(s, 3H, 19-CHs), 1.897(d,
J=6.9Hz, 3H, 21-CHz), 0.928(d, J=6.9Hz, 6H, 26-27CHj3), 3.31(m, 1H,
24-H), 3.82(m, 1H, 78 -H), 3.94(m, 4H, ~-OCH-CH:0-)
MS(relative intensity, %) m/z 462 (M, 4), 444(M-H:0O, 2),
400(M -HOCH2H>OH, 2), 141(51), 99(100)

-y el 7| e -7 o 2dR-U) 3| & A -H o - F o) 2~ ¢t
mp 167-168"C
IR (KBr) 3376, 2939, 2867, 1467, 1375, 1108, 1037cm
'H NMR & 0.662(s, 3H, 18-CHs), 0.809(s, 3H, 19-CHs), 0.912(d,
J=6.9Hz, 3H, 21-CH3), 0.912(d, J=6.9Hz, 6H, 26,27-CHj3), 3.32(m, 1H,
24-H), 3.83(m, 1H, 78 -H), 3.93(m, 4H, ~-OCH,CH>O-)
MS(relative intensity, %) m/z 462(M, 4), 14(51), 99(100)

8 T7a24R-Y3|FA|-5a0-FU2E-3-(10) A

= O - Ol

IN-HC]
—
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- 7 -Ta 24R-T) 3| =2 A -5 -F Y AEH(70 mg, 0.15 mmol)
A2, obEL 7| Fetel A HES =2 5210 ml)el Foli, IN

mL)E& Y1 5A)7F uwsle] wkLo] 2wl AL Folst

ol

i gistetel A g Al A S}Oih} A EjhES E!El?}ﬂ Ao
el AAStA T, 24R-H 3] EA-Sa - 2E-3-2& AULH

o8& 72 mg, 96%

mp 194-148°C

IR (KBr) 3495, 2942, 2868, 1705, 1468, 1377, 1033, 734cm '

'H NMR & 0692(s, 3H, 18-CHj3), 0.893(d, 3H, J-6.0Hz, 3H,
21-CHy), 0932(d, J=6.0Hz, 6H, 26-27CHs), 1.003(s, 3H, 19-CHs),
3.31(m, 1H, 24-H), 3.86(m, 1H, 78 -H)

MS(relative intensity, %) m/z 401 (M-OH, 5), 400(M-H.O, 19)
382(M-2H:0, 22), 367(M-2H.O-CHs, 21), 358(M-CsH7-OH, 3),
357(M-c3H7-H20, 14), 269(M-SC-2CH3, 45), 121(37), 109(45),
95(62), 55(100)

9. Weineb o}vlo]r9o] gHA

- Q)

M

t-BuCOCI

()=NH

/ \ Ho'"

HO"
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Fle=t] A1 ZA 50138 vgdFZ2etols 500U e 2|HE 12| At
oyl Wi 4-vdn¥d 42U E AL Hrpste ZALS
A AT, WEHE -15°CE WYAAZ F olARY FEE Yo
E 279826 E d7Igt & 1A 7F 3083 aRkela, ON-Ydid 3
cEAotyl 1168713 2al 0°CollAl 3A]ZF urete] pEg3 A A
Zi'jr. HES- oS 23 ¥3AFER FAS & vfAlg AIolER

e, Qg F At s Fee FAEHA 22 IFE 61
AQr). APaZvlE 2 I (EAMC=11)E 3ty 5% Weineb ©}
nlo] =& AUt

8. H28g

TLC solvent : EA SM Rf=055 Pdt Rf=0.50

'H-NMR : 0.65(s, 3H), 0.88(s, 3H), 0.93(d, 3H, J=7.0Hz), 1.0-2.5(m,
28H), 3.15(s, 3H), 3.44(m, 1H), 3.67(s, 3H), 3.82(s, 1H)

“C-NMR : 116, 183, 204, 226, 234, 280, 304, 305 326, 345,
34.8, 35.2, 35.3, 39.2, 395, 41.3, 424, 46.2, 50.2, 55.7, 62.0, 65.6, 63.0,
715, 95.9, 175.0

FT-IR 3413, 2917, 1653, 1460, 1378, 1074, 756
Mass Spec. :435.40 399(2.72%), 384(10.04%), 357(14.62%),

213(13.76%), 103(100%6)
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10. 23-AlE=ZF& 28(15) A

HO""

250ml ¥k-g-7]9ll Weineb °}vlo]= 10.35g& THF 250mlel]l & 3)Al 1%
FZoM o]l R vlIYyAl g F2eo] = (2M) 63mlE A Aol H 7}
skal 20725 °CollA 6A17F wFSAlH w28 @AY}l v A4S
X3 dEYE 5ol £H15mle 2 quenchsti, THF 84 & 7}
Fatoll A A AZ F ether 200mlE #H7tsleo] LA F7128
=7 X3 AFEZ -r-»ﬂl ¢ MgSOss 1z2% o w)sl9 ).

& 6.57g, 66%
TLC solvent : EA Only SM Rf=0.5 Pdt Rf=0.8
'H-NMR : 0.64(s, 3H), 0.89(s, 3H), 0.90(d, 3H, J=5.3Hz), 1.08(d, 3H,
J=6.9Hz), 3.45(m, 1H), 3.84(s, 1H)
YC-NMR : 116, 182, 183, 184, 227, 296, 327, 349, 352, 36.9,
39.3, 39.6, 40.7, 41.4, 42,5, 50.3, 55.8, 65.2, 68.2, 71.7, 114.0, 2154
FT-IR: 3374, 2919, 1706, 1436, 1378, 1074, 752
Mass Spec. :418.35 400(11.19), 382(52.3%), 273(100%)
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11. 23“0“%2111-7]% %Bﬂi‘:lﬂ- ?15:}_*0]

HU". ”(j"'

| E3SE 21.05¢S 188 #k7]o Yo wlAl 500mlE Yol 834

ot whg8 dAAZY). ¥ESo]l FZHE T ether 1200mlE 4L
¥ 3} NaHCO; £ 100mlZ A8, =3 X3} AgEF FASH &
F MgSOi A% 319y, oHE Adsmste] AHA X A
O

T 20.0g, 87%

TLC solvent : EA Only SM Rf=0.75, Pdt Rf=0.75

'H-NMR : .058(s, 3H), 0.83(s, 3H), 0.85(d, 3H, J=6.5Hz), 2.13(q,1H,
J=11.1Hz), 3.38(m, 1H), 3.78(s, 1H), 3.86(s, 4H)

FT-IR: 3372, 2919, 1464, 1074, 730

Mass Spec. : 462.30 419(33.1%), 115(100%)
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12. 3¥lE}-Zdolnjr]-23-0ol D A7) e Fal 2€h(16) A

@Q”

_—.’ O

DEAD, PPh; f: N

18]l rgE&7]o 7l€8)3tE 250g, PPhs 18.4g, Phthalimide 12.0g-&
THEF 500mlel] &3jA|Z12 40°C7t#] 71g38ld #AA1214¢ DEAD
32mlE YAjoll H7Esle] wkg Al 10 %ol ®HEgo] ftAE
= H0mlE ¥ vk NE 4bs =38t THF 400mlE Al A 3Fal ether
1200mlE #7718 & E3 A3} L2uvEE FASAY. 7715s FF
MgSOs5 xRS ofysla, R 7Qbs&dled Al x] e 3

Ef-3tvloln| | (o -23-o F a7 ¥ Fell Akks AU

HO'

T8 43g (B A ¥ Al )

TLC solvent ¢ Hex'Ether=1:3 SM Rf=0.25, Pdt Rf=0.60
'H-NMR : 0.67(s, 3H), 0.92(d, 9H), 1.02(s, 3H), 3.86(s, 1H), 3.92(s,
4H), 7.79(m, 4H)

Mass Spec. © 591.30  548(20.0%), 148(13.9%), 115(100%)
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13. 3W|E}-o}m) =-23-AEZ | =€ A

H,NNH,

2N-HCl

H,N

AA | A 2o olmjol= 3 §E 327gS WEHE 280midl] &3S
80% Hydrazine£ % 12mlE #H7bstal 3A13F 8{sle wres AN
At whgo] A% F WS E S 40°C7HA Wz A 1% 2N-HCl &4
12mlE& #H78ka 241 wakstdey. v HE -5 CE W4gste A
Bt dojA RS ¥3F NaHCO3 §Hox F
L8 7htEtol A A9l A A ether 150mlol & 3f Al
AgED FASAY. #7158 F5 MgSO4E HE
, qA s 7t s Feted Aol opnldetE A AR}
73k W Ef-obu] = -23- A EF U A8E AU

]
||
Al A4

tjo
'*"‘ Q

=& 10.95g, 64%

TLC solvent | Hex:Ether=1:3 oM Rf{=0.60, Pdt Rf=0

'H-NMR : 0.61(s, 3H), 0.88(s, 3H), 0.89(s, 3H), 1.04(d, 6H, J=6.9Hz),
3.39(s, 1H), 3.80(s, 1H),
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14. 3WEl-olu) . FeAeb(17) A

H,N”.

71 33HE 66 13T uweg 1008 HE 250U e g8 g 7)o
Yal, 2ES REsEdolug 068718 ALl st 5A7H
ﬂtﬂ*é*}&l ghdstqiet. whgo] kA E Fo 10% HC/MeOH £ 20
He| 2 HE 718t bAIRE uwkele] H o ¥ Boc lww AlASALH
Hbg-o] A" S K2C03 32 H7bsta 3A17F uwksle 533}
Rt AR A At A AL R HAF S :Hzﬂglz] 05 -
obvli o2 BB AU Aste] &5 3ue-oprwe Fo~
B2 AU

T8 3.8g, 72%

TLC solvent : Hex:Ether=1:3 SM Rf=0.8, Pdt Rf=0.6
'H-NMR : 066(s, 3H), 094(m, 12H), 2.47(dt, 1H), 3.19(s, 1H),
3.30(s, 1H), 3.84(s, 1H),
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15. 3-cyanopropyl-3-hydroxypropylamine 3}73

K2003, Nal

NG Npy H

3-Aminopropanal 3g& SFMELE™ 150 mLo =o|al, K.COz 6g}
Nal 600mg& i 60ColA 3§ wwrsic} 3{ welkx s gli= wl

2 Mo syringe pumps AF83la 4-bromobutyronitrile 4.5¢-& H * 3|
IAZbEE etk sl Evhal 2043 HEg Al 7| TLCR jES
A FRlgict wWhgol FAHW oil bathd A7 8l A A3 Yz}
A 7l o glass filter® KoCOszE A AL 149} S73te] oA EYUE
A G ol®A Wol2 EFES Al Ao el st
o -UHEERXLZI-F-3|EFALZRHoRl= AU

T8 4.1g, 80%

Rf = 0.7 (CHxCly : MeOH : NHOH = 16 : 3: 1)

'HNMR(200 Hz) : 3.70(t, J=5.9 Hz, 2H), 2.86-2.72(6H), 2.43(t, J=6.8
Hz, 2H), 1.79(pentet, J=6.8 Hz, 2H), 1.67(pentet, J=6.8 Hz, 2H).

MS : 143 (M+1, 10), 142(M+, 5).

16. 3—cyanopropyl-3'-hydroxypropyl-N-benzyloxycarbonylamine(19)

(BOC)zo
NC” "N N"oH —_— NC” SN 0H
H - MeOH (94%])

Boc
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ol E 4.1ge MghE 20mLel =°]3l Boc:O& WEHE 5mLol %
of X3IA|Z1E). bubblero} A 7] drAo] Ale}x]H TLCE whe 214
= &3 & Skstol M wigbES A A, Helsta dydow R
AAlstod £ &=(19)8 dAH

g 75g, 94%

Rf = 05 (100% Et.0)

IHNMR(200 Hz) : 3.55(m, 3H), 3.31-3.24(m, 4H), 2.35(t, J=6.8 Hz),
1.88(pentet, J=6.8 Hz, 2H), 1.68(m, 2H), 1.45(s, 9H).

MS : 243(M+, 1).

17. Reduction and Protection of Cyano group

1) 20% Pd(OH), |"|
2) NaHCO, BocN
B 3) (Boc),0
ocC Boc
(80%)

L EE 3}3E 550mge oAl EAF 10mLo =o]al 20% Pd(OH):& =

M= ¥ 16788kl A 4 Aashhg-S& 18A17kskY TLCE W8 F4
glol T 7)o} slofl A o} A EAFS A AL WEO-E-2 o ]l o)A E ol E
2} fMl‘%iOﬂ H2& @i, NaHCO3 23} 8 ex dV|sE A7l v
7 TEU g WS FALEol E&dde A El EAlsHA
frk getstol A &8 A8 vk ol oAl o] E 9} mghE& R <l

9)
Ulo BocO< "l¥HE 10mLol| oA Hekste dojzl 3pghe o 47
o]
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& 500mg, 80%

Rf = 05 (100% Et.0)

ITHNMR(200 Hz) : 4.75(bs, 1H), 3.61(m, 2H), 3.41(m, 2H), 3.18(m,
4H), 1.73(m, 2H), 1.49(m, 4H), 1.48(s, 9H).

MS : 346(M+, 5).

18. oju|le &Eo] A3k, Yolr| dH3 = 8= (21)

H H O

\ 1
BocN PCC, CH,CI
\/\/\N/\/\OH ¥ (70%')2 ZI BocN\MN/\)I\H
Boc Boc

tjEsgrer 25mLel PCC 21g€ ¥ i 30837 wyRkAl7|i2 dAE
g ¥ ugkstA yhgo] gl mealx 3 =g e] yhg oo
A Moz wadng 2AE TLCE e 948 #8295 W3 Eo
cloldol Bl 2 & ¥ 307 wuksk g o 37]o A7l 1 celite
= %2 FUlE& AASIL vEE Yo CuSOss Eo] H2dE A A3}
ol ol el opbMHlo|ER FEGY FHg) St A wEy S ES AEv)

Fl'
) Agloxn Bl ARstey 2HEL A}

& 700mg, 70%

Rt = 0.6 (10026 Et.0)

ITHNMR (200 Hz) @ 4.60(bs, 1H), 3.47(t, J=6.2 Hz, 2H), 3.17-3.08(m,
4H), 2.67(t, J=6.5Hz, 2H), 1.76(m, 4H), 1.41(s, 9H).
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19. N,N-diBoc-24-desulfate-squalamine 4]

OH

36 -otulx ZHEoE 400mgd Ldlstol= 430mge AEXH U EE
=gt 25mLell =21% 207t wkgk tre- 0T A4 NaBH(OAc):
40mLa ¥ il 1A 7F agksic), TLCE wHg A& 8213t & nkg 8

Mol E3NaHCO; 8 NS ¥ rt]od oHZ e} o EolAEo]lER
FTZ 3 MgSO4E Ax3Y, o]F A Aoz E3HE§ A7t 2 A
ow ¢ AAEA HAHES AU

T & 580mg, 76%

Rf = 0.8 (CHxCl; : MeOH : NH/ OH = 16 : 3 : 1)

]lH-NMR (200MHz) : 4.81(bs, 1H), 3.78(m, 1H), 3.38-3.05(m, 8H),
1.44(s, 9H), 1.43(s, 9H), 0.93(m, 9H),. 0.78(s, 3H), 0.66(s, 3H).

20. Desulfate squalamine 43

,Boc

N NH;

H OH
NH '

0% HCI/ MGOt!
(90%) ﬁ

N
H
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= &4 580mgE 10% HCI/MeOH 10mLol| 5919 AFL-o A 24 7¢
DU, gl EAsE BS AAS 0 a7 Aelos

w2l At eSS AU

8 350mg, 90%

Rf = 05 (CH2Cl; : MeOH : NH40OH = 6 : 3 : 1)

[H-NMR (200MHz) : 3.78(m, 1H), 3.31(m, 1H), 3.09-2.68(m, 10H),
0.94(s, 12H), 0.71(s, 3H).

21, Z=F-¢tolri(1)e] 3HA

;\NHZ ;\NHZ
OH 0SO,H
NH
1) 10% HCI / MeOH
'
| 2) SO3-Py, Dry-Py |
N "OH N "OH

H H

24-2t 518 3dmgES 2mL9 conc-HCI9} 20mL MeOHel =21 t}&-
Bo) wulatt, o] whe g el s 719tabol A B3l mere S Al Asto] 7
Z3F & SO3 - Py complex AOmgS Hil of=2 L JpAFE Y2 U)o

ol A} kgt whg 9hAS TLCE Q?Jf;f} - vghe 4mLE ¥ 15

e {F ulgkgk v celitei suspension® 843 filterationstar, 7}t

stoll A whg ol AZIe vhg Aeisha Ayom Fel FAs
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5. 15mg, 40%

Rf = 04 (CHCl; : MeOH : NH/ OH =6 :3:1)

1H-NMR (200MHz) @ 4.12(m, 1H), 3.78(m, 1H), 3.23(m, 2H), 3.17(m,
bH), 2.98(t, J= 6.8Hz, 2H), 0.83(s, 3H), 0.67(s, 3H).

22. N )N-diBoc-24(S)-desulfate-5 @ -squalamine g3

OH

|IB«:«:
’WN O
o Y
—————— e

NaBH(OAc);, CH,Cl, (76%)
H,N I~ "0H  (up)

38 -oluj AHEoOE 500mg¥ YHldte]l = 536mge HEE v FE
2olgt 25mLol|l H91$F 2087k wwbgk vbs 0°ColA NaBH(OACc)3
30mLE ¥a 1A7F wkskc}, TLCE ¥k k48 3213 & nkg
follo] ESINaHCO; 8N Y tjolgl oy el o eolAHolE
2 FEI MeSOqs: px3uh olg A dojxd TggES AegapA

S
dyon o FAst] 5HES AUt

& 600mg, 76%

Rf = 08 (CHxCl; : MeOH @ NH4OH = 20 : 3 : 1)

IH-NMR (200MHz) @ 4.68(bs, 1H), 3.95(m, 1H), 3.42-3.15(m, 8H),
2.89(m, 1H), 2.58(t, J=6.0Hz, 2H), 2.41(m, 1H), 1.518(s, 9H), 1.512(s,
OH), 1.003(m, 12H),.0.73(s, 3H).
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23. 24(S)-desulfate-5 @ -squalamine $}4
,Boc
N
;‘\H OH

N "'OH

10% HCI / MeQ
(90%) >

ZwE A 290mgE 10% HCI/MeOH 10mLol 35903 AF2o]x 247k
nWREAL T QES- o] ERd= EE AAT v At dygoes
e GAste] s4qEE AU

T 150mg, 9026

Rf = 05 (CHxCl: : MeOH : NH4OH = 20 : 3 : 1)

24. S5a -24(S)-squalamine A

NH, NH,
OH OSO;H

NH NH
1) 10% HCIl / MeOH
=
N "OH N "'OH
H H

24-2t512 3dmgE 2mLe conc-HCI®F 20mL MeOHe *=9ol e 15
- {b ulgkgke) o wbg-g-ol.g 7iqlstol A E 3 wer g8 A A A
3%k & SO3 - Py complex 40mgs Wil of&2 & 7tA7 vl2L27) 49

——
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1€
tlo
—r
—
o
-
.
.
®
=
o
-
!_ !
N
O
-

=1F nRkgE Y- celite® suspension$® &

e AAG vhg Aot "dylowm el GAsto

Rf =04 (CHxClx : MeOH : NH/OH =6 :3:1)
& 10mg, 30%

25. N,N-diBoc-24(R)-desulfate-5 @ -squalamine 4]

OH

» NHBH(OACb, CHzC'z (76%!)
H2N H OH  (down)

3B -ol = 2 ZolE 400mg¥ ¢ulsto] 450mgS 1F % Ul EHR
=gl 256mLol =H<1F 2087FE uldkdk thg 0ColA NaBH(OACc)3
30mLE W3 1A7F mukgth TLCE whe ¢hdL ahelsh & uhg g
Hol| EFHNaHCO3 48NS Yt tole oe]ie} oeolaeo]E g
FZ3) MgSO4E A Z3), o8l dojzl EFES Aejsta A

o B AHASA EAHEE A}

g

T8 610 mg, 76%
Rf = 08 (CHxCl> : MeOH : NH4 OH = 20 : 3 : 1)
IH-NMR (200MHz) : 4.82(bs, 1H), 3.78(m, 1H), 3.38-3.05(m, &H),
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1.44(s, 9H), 1.43(s, 9H), 0.94(m, 9H),.0.77(s, 3H), 0.68(s, 3H).

26. 24(R)-desulfate-5 @ —squalamine §”%3
_Boc
N
;\H OH

N ""OH

10% HCI / MeO
(90%) >

2924 370mg2 10% HCU/MeOH 10mLol %91% 49o) A muhA
A0k 2417 & TLCE whg A8 8§ & w8o] shais] Ags
A grom AAE TR SEZ LelFrh el Eistt B8

A71% g AelAA Aow e AAldel BHTE A

& 250mg, 909

Rf = 05 (CHxCl; : MeOH : NHWOH =6 :3 : 1)

IH-NMR (200MHz) : 3.79(m, 1H), 3.33(m, 1H), 3.09-2.68(m, 10H),
0.92(s, 12H), 0.74(s, 3H).

27. 24(R)-5a —-squalamine $+7d

NH
;\ y OH

1) 10% HCI / MeOH

2} SO;3-Py, Dry-Py

N 'OH
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24-43-E 3mgE 2mL9 conc-HCI®} 20mL MeOH¢o| *=¢l t}& 15
Ak wREgie) o] ¥k o3 Zkqtstol A &l wel& & A At A
Z3% ¥ SO3 - Py complex 40mgS il of=2& JlAE wE&87]9
M5 A2 12 989 2mLE ¥ awkgog o] gE8-A] 40-60T
of A ¥hg-gch WkE HE TLCZ 13t & vetd 4mLe ¥l 15
+3F sk oS celite® suspension® 898 filterationdtal, 7H$t

& AAT v HetA " ow e AHA A

|

'EL
=2
R
rII.
OFD

& 15mg, 40%
Rf = 04 (CHxCl, : MeOH : NH4OH =6 : 3 : 1)

28. 3 a -diBoc-spermidinyl bisnorcholanol §4d

OTBS

H,N

3B -0l AH| ROl 620mgyt ¢ulste]l L 590mgE UERE Ul FHRE
Zulel 25mLoll ol 90 7buk wukal vlo OColA] NaBH(OACc):
40mLE @3 1AZE wket TLCR Wg $dS 88 % 1es

.

Aol E3ZNaHCO3 F8& M Y vlog ofe e} odolaHolER

FES} MgSO4E A F3sty, olgd A dojz 2388 A 7148 A
o

£y AAste HAHes AUTE
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T8 710 mg, 76%

Rf (CHxCl2 : MeOH : NH4OH =16 : 3 : 1) : 0.8

IH-NMR (200MHz) : 584(bs, 1H), 3.8l(bs, 1H), 3.78(m, 1H),
3.53(m, 1H), 3.39-3.02(m, 6H), 291(m, 3H), 1.44(s, 9H), 1.43(s,9H),
0.98(m, 6H), 0.89(s, 12H), 0.65(s, 3H), 0.027(s, 3H), 0.015(s, 3H).

MS : 792 (M+, 5)

29. 3 a -spermidinyl bisnorcholanol 43

b2 700mgE 10% HCY/MeOH 10mLol 3013 Ao A 24] 7k
wHEAZIGE, wES- Mo EAEE =S AAS v Ael7A Ay ow
2o GAlste] BHEL AUt

N..Boc NH,
H 1

OoT
NBoc BS NH

10% HCI/ MeOH__ <A
(90%)
& 410mg, 90%

Rf (CHxCl; © MeOH : NH/OH =6 :3 :1) : 05

IH-NMR (200MHz) @ 3.78(m, 1H), 357(m, 1H), 3.23(m, I1H)
2.94-2.68(m, YH), 1.39(d, J=6.8Hz, 3H), 0.84(s, 3H), 0.71(s, 3H).

MS 477 (M+, 4)

"'OH

N
H

"'OH

I £
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30. 3a -diBoc-spermidinyl bisnorcholanol sulfate %}Ad

;\ NH
1) 10% HCI / MeOH NH
-
2) SO4-Py, Dry-Py :

N "'OH
H

0SO.H

= Zb pREEkT} o whE-goN g Zjfstel A w3 W &S A A

Z3F & SO3 - Py complex 60mgs %il o= 7pAR HE3-87]9

M5 A Axd yed 3mLE ¥ wwksko) o] wkR-A) 40-60C

off A Wkg-3Ftr}, WS AAS TLCE 2% T Mg 6mLS ¥l 15

27 wwkglk o} celite® suspension® 8NE- filterationdt 2, 7F$E
&

e A e Azt Aelor Ry A A s

24-L 3 & 44mgS 3mLe conc-HCI®F 30mL MeOHol| =291 ul& 15
1

F&. 7 mg, 15% (3] &4&E4 20mg)

Rf (CHxClz : MeOH : NH/OH =6 3 :1) :04

31. 3-(N-benzyloxycarbonyl)aminopropanol 34

CbzCl, DIPEA

H == — @/

MNAM —CH el e8%) O\II/:\/\/O”
0
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3-amino-1-propanol 500mgE UvZFE2FZWE 20mLo) ¥ &
DIPEA 15 mL¥ 3L, 0Col A ChzCl 1.3mLE HH 3] HEA 7l 24
b5 TLCE vEgo| tdx A& 3Rl% v 3} NHCl +#89=
W3 dEEsdeer FEiu gdstd a8 RS A

|
A Ao ve) RAstel BHES AUCh

Ta 1.38g, 98%

Rf = 04 (100% Et:0)

IHNMR (200MHZ) 7.40-7.35(m, 5H), 5.14(s, 2H), 3.70(t, J=5.8Hz,
2H), 3.38(q, J=5.8 Hz, 2H), 1.73(pentet, J=b5.8 Hz, 2H).

MS 209 (M+, 1)

32. 3-(N-benzyloxycarbonyl)aminopropanal %A

@\/ PCC/KOAC @\/
O\E:\/\/OH — , o\g,n\/\ro
PCC 1.8¢g ¥} KOAc 250mgs 7z% g EF=2zdg 100mLe] ¥ 30
78 wwkdlch e Chz& B3 3-olmy ZHE 3L 600mgs Yol
Ch 1AIRF 58 TLCE ¥b&3 FRlstHA ugkgiul pbg-o] #Fu
o RESEool celite, ELOE Yil 30&E7HE wHbEE thi celite®
filteration¥F A & CuSOs78 o2 JgdelS AAS }e MgSOss
xR o3 A Ao EES S HeghAd Ao w2 Fe AHA
sto] A &S AU

5 400mg, 60%
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Rf = 0.5 (100% Et:0)

IH-NMR (200MHz) @ 9.80(s, 1H), 7,35(s, 5H), 5.10(bs, 1H), 5.09(s,
2H), 351(q, J=6.8Hz, 2H), 2.73(t, J=6.8Hz, 2H).

MS : 208 (M+1, 1), 207 (M+, 2)

33. 3a-olv|i=-Ha-Fe g FA

o OH

NaBH,, MeOH _
(95%)

oM HaN \OH (up / down

H H
2U-AESFFE 1gS 9eE 156mlol] o3 NaBHs 800mgeg ¥ i1 5

A7b mgbaeh TLCR wge] $hAg sheldh the gshatol A wrg

HzN

o

G ufQ) vgte-8 A AL, ool olEe} r]odE o]H 2R &}
o Aoz {752 F4 MgSOs2 HAEAAH 2SRt A 5% &

Eg Aerba "Hilow oy AAste] HHes AU

&1 C24(S) epimer: 450 mg, C24(R) epimer: 470 mg, 95%
Rf = C24(R): 0.6, C24(R): 056 (CH:ClMcOH:NH,OH = 16 @ 3 - 1)
C24(S)-hydroxy cholestane
IH-NMR (200MHz) : 393 (m, 1H), 3.38 (m, 2H), 328 (m, 1H), 2
58 (m, 1H), 1.02 (s, 12H), 0.73 (s, 3H).
C24(R)-hydroxy cholestane
IH-NMR (200MHz) : 393 (m, 1H), 3.38 (m, 2H), 3.28 (m, 1H), 2
58 (m, 1H), 1.08 (s, 12H), 0.74 (s, 3H).
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34. 3a-L3-(N-benzyloxycarbonyl)aminopropyl]Jamino-5 a

—-cholestane (22)

"
H
-

NaBH(OAc);, MC A
CbzN” "N

H

38 -0} AH EZolE 536mgit ddldle]l= 450mge HERE fER
Z g 20mLol =A% 20875 wwksk tg 0 C°ﬂ 41 NaBH(OACc)3
3mLE Wil uwghch, TLCE ybg 43 &Q1gt & nkg-8 o] X
$tNaHCO3 w883 ¥ t]od o 5o} o EolAHolER F=3
o}, MgSOs&2 &gt} ofg A dojzl 23 Ag7A dede=
e AAsto H54ES AU

T8 700mg, 70%

Rf = 0.8 (CH:xCL : MeOH : NH4OH = 18 : 3 : 1)

1H-NMR (200MHz) : 7.36(s, 5H), 6.13(bs, 1H), 5.11(s, 2H), 3.86(m,
1H), 3.33(m, 4H), 2.95(m, 1H), 2.76(t, J=6.8Hz, 2H), 2.43(m, 1H),
0.90(s, 3H), 0.68(s, 3H).
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3) A+ A

2T A IRUEY FYPd AFgoly 4 BHEF £ 3
HAQ 37 E FelzgH(10)9] 2 FRe we FAL sl 1
et 3-71E Belavk10)e] @4 A
TPEE WRAYE B ofds Be FANE 2w . o

oiN
el
)
C
L)
—.
PN
i
in
=
b
E:_l

& EARI 7euSA BT 2T ARA v BHS mela]
sl MEEF FAHE T FXEAZA A4 HA AH 2
olF 3-7ix H|AEITYE(IDE E2FLolvi(1)e] A3tA o s
Tt T HYE do|l 5FHE %’"-‘i’;lﬁ},‘ﬁﬂk 3-71 & v 2sEd
(1D M F8 EFtdolrle] M3t FHe 5HL g &XEAS A
&8t 13¢A HkE FACR i‘-—”r“‘i-’io}?l% FAdZ Aot g
HFEe 3L T2 FEolAdt. tdst 2Fdolql G & A
7] A v ZA|ZF HD 2 HE AB Al 12| EE 2y 3
wlel-olm] e ol Ak(17) 0 AW & sl MRS AFtdoll {
EAES 9 & 4 JAl =AU 3dEl-ofr| = F

Ol A FA o2 HE 6Ale] B2 WHE FAHSE A T 4 AU
T 97 AUEEAM FYUES 28 S 98, 189 =2 i
XS ST

2

g
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22 A% A7 B3RS osqulamine®l A RA wWH o] sfutold ar
o] A& o] 7hA] W o R AlRHo da A a8 vkS AR}
Mersjo] 9l 2alil 19 FeE BrbA S xAEe dHAol9ul
HA FEAEss /EFo o HapHow HiEgs %-.‘Eill-‘-—'-é-ﬂ d
dol =B g V) go] cuRolns) FAA W Frtelel A T& FA
sfazp gheh 22pd ol A R AElsiojr Bafo] Z o gp R AN
& o] &3t s v weAE FA st ok C1gla ASH e
2 ol slsk=e] FRE HMS AT ARAT A4 50l olFoH
ottt 2710 AFE 2 d%E ANut B E o §FRAS A
sto] oF& HAS S -4 wAC g AR FHEENME

221 d ol = v FEAE $4E 7 e AHBom 2o
F A HRE FgEleA A, oldd FAAHE Egiaidte] 3HAdo] g
! HAd g Aol gl vjEe A3 A Roln 33
252 TER-8Y WAE o8t MRS Fie FAAE A s
2p dho}, o] opzte v4ro] 3y e zzEﬂE.olE.?ﬂ sh3tEol gl
AT7F Al o] Fol A A ¢F& =ul oJefAl ol vpE Holo) g
Aol wojupzt Aojel AR £ AF X FZA Rofrt It
Woefef Akl ool zpA]sli= M| Fo] il o] F gAA S} &ntold
a1 g el AL AW oAl Thedt FHole AT 7

o] =& Zog vyt rgla A E|EA s AA = A A o7
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ksl 7] & o] E& o] o]lFolal Aele] 2 A b= wa] e
obU el Zolo A% AlvjERore B2 AEje) A Auto] o] %
ojFttA FE A shedol Aede qAXY. ars LHE
ot FFZ S MAAROTE FZA Hu A} e Al7)o] B
TE2RYE dE ¢ Us AoE 7|,
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Al 54 AL d3e] &84

B odge A 29z s on] gtog ¢ Be d77F 73
glojop & Aojoh. M 2zapdEel /g diE =29 g s
A= Ao Eol7t U, LS UEE AR Mol F
BEA disk AA L FAAHo] s Fol Aok 1 o]l# gk 3
2o oA HS 93k Al 2wle] FHo] A o]Fojxm gt 1=
2 7R A 2HZRolE SFEESS ol &3ty U= @40l H
ot 7tAF ANBAE FAsta FAAAFHE ¢ F AP 724
dibAle] e ARE FE5E Aol

e

A zFedopnl Al dig Wl 5371 AAbsol dew, Ed
sFdolnle) Fad FHAC] ARE FALWHE 53 HAFA
o tew E AT AHE S AR ofde A Al s
st & 4 A Aol V2 A Eokg €88 F A=H =9

& 7l&d Aot
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Nonnucleoside Reverse Transcriptase
Inhibitoro] &teot ¢
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L Al =

Nonnucleoside Reverse Transcriptase Inhibitorel] 3k A%

0. Jd770Ee 59 % He A
A AAHE 10009 o)l HIVA HEHO A 1 F
Wik o]l AIDS A9 Aoz 4#HA Aok 2y a3
AIDS R gA 7 oA x QFE I Qv AR uir E
Ao MEZE AIDS A g5A 7o Aoz HIV-1d &4
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SUMMARY

[ . Subject
Studies on the Nonnucleoside Reverse Transcriptase Inhibitors

1. Purpose and Importance of the Study
It is known that over 10 million people are seropositive against
HIV-1. Of them, several million people are AIDS patients and
they are still waiting for the development of highly efficient
drugs to remedy themselves. As a part of the development of
drugs for AIDS, the synthesis of new anti-HIV-1 agents have
been surveyed in this study.

[ll. Contents and Scope of the Study
New derivatives of Delavirdine and MKC-442 have been
prepared and tested against HIV-1 in wvitro. The synthetic
method of new MKC-442 denivatives have also been studied.

V. Results
Six kinds of Delavirdine denivatives prepared 1in this study
showed no activity against HIV-1. However, eight kinds of
MKC-442 derivatives showed moderate activity against HIV-1.
The synthetic methods of MKC-442 derivatives was also
estabhished.

V. Application of the Research
The results from the studies of MKC-442 will be used for the
designing  of potent anti-HIV  agents through molecular
modeling. The results of the synthetic method for the
MRKC-442 dernvatives developed 1in this study will be published
in the hterature.
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A1 A

AIDS(acquired immunodeficiency syndrom)@] 2 8.4 7ju+& ¢

gt A+ WHARE 42z HIV(human immunodeficiency virus)$]

life cycleo] W& Fol whel vlzbA el walo] A A Ex 1 Qup -1 &

N x5 HIVE life cycled] 343 H3tE = 7717 &4 =, 9=z

AL & Ax(reverse transcriptase) " vl A R3] § 4 (protease) 2] z}FukA)

Mol ¥k AG7E HFTAH o Asso givh. 1 Ay AHAN A4

Al Al 2= AZT, DDI, DDC, D4T, 3TC, Nevirapine, Delavirdine %

ot

———

=

DMP-266(Efavirenz, Sustiva)e] AIDS 2 S A% FDAS 4918 A9

3l Protease #] 8| A &= Invirase, Norvir, Crixivan 2 Viracept®} 7zt

e % 12714 RS0l A4l FDAS $9& o] AIDS X 2Al=
Ag5 a9l

NH
CH, OH 2

N </N | N P o)\N I
oo oo o

N3
AZT DDI DDC
Zidovudine (Wellcome:1987) Didanosine (BMS:1991) Zalcitabine (Roche:1993)
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D4T
Stavudine (BMS:1995)

G H, O
3 N

T ——
Y NN

Nevirapine (Viramune)
(Boehringer ingelheim:1996)

Cl

Sustiva
Efavirenz
DMP-266
(Merck, 1998)

O
el
T
NH,

3TC
Lamivudine (Glaxo Wellcome: 1995

combination with AZT

ILZ

Delavirdine (Rescriptor)
U-90152S5

combination with AZT and DDI
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Invirase

Saquinavir mesylate (Roche:1995)

>
/Uir R,
CHy D K[ N
Norvir

Ritonavir (Abbott:1996)

NH,

S N OH OH
| /\ i |
N A \\/N N., H2S04
':' 9,
Crixivan

Indinavir sulfate (Merck:1996)

Viracept
Nelfinavir mesylate (Agourn:1997)
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21 steta iAol disted A S wHsE FES A7 sl o
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therapy) & Eate] A gxe 77 =

oZE HIVS WALES 7b5d & Hus T8 F Ax 428

-

—l

shgtg Ao Aol X&How Qs 1 Y,

kA, & ATl HIVel 84& 2 MER 3ge §4 9
Agto g HIVe AHAL a4 HaA|lFolA st7le] ARkA(I) W 2wt
ANID 2} 722 NNRTI (nonnucleoside reverse transcriptase inhibitor)

Ade Az FFBES B HIVO d@d FHHNS A=3
i=

(1) (1)

R = isopropyl, isobutyl
X =ClI

A2 U9 ZlsAE A3

7}, 2= e 737
HIVZE A9 T4A| x| AFdte FAsl= A2 adsorption,
fusion, uncoating, reverse transcription, integration, translation,

protein maturation 2 budding®] ©AIE AX = ©l Zpzre] AP
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A7H 1 Y Nee sEeds acksta st puoh Y

1

1. Virus adsorption

HIVZE Q1Ale] T4 Mo HF37] 91k A oA Al F<loli
CXCRsx E8y¥ T4 Al¥o secondary receptor7b &z 3kchis A}
Aol AR}, o] Wl HIVE GP120°] a3k ¢3& sl AV
alycoprotein® V3 loop7} polyanionic 3% 53 & Agdve A
ol Wis A ol AHI ol8ste GPI1209 7eE FHIAT|E
AIDS A sA 17F XaE L Qo i 3eE 2y suramin X

dextran sulfate s°| v}

Dextran sulfate : 0

O
OR

RO O
OR N

R=HorS0O;

gis Mo
e

(Suramin)
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2. Virus—cell fusion

HIV7F T4M Xl FH5F8] Soi7t= SAIZA o] da28&
B4 3 A7)= 3HE 2+ Bicyclam FE A Eo] =t ol E L CXCRy
receptorell bindingdl:= Ao w el glow hEA 38w M
3100°] A},

[NH HNj l:NH HNj

N N

(JM 3100)

3. Virus uncoating

HIV2] RNAE 7ZFAA X releaser] 71i= AN + B2 zinc
finger2 7}2 nucleocapsid(NC) proteing! P72 2% E zinc ions A
At Aol A9 targeto]lw o]eid & s sz gH& =iz DIBA
'R SRR-SB37F ¢te A A
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(DIBA) (SRR-SB3)

4. Reverse transcription

HIVe] RNAZHE HIVE DNAE IgAsE HAHOZA reverse

transcriptase(RT)ZE E8l:= Z 4o oA o]Fojz}, uelr], RT
L3

aad FHIA T Al A5 A 10 odzt 7 @] A

L

BEIACH 1 A AME AF3F HEel ol nucleoside AE 3 E

(NRTD®e] 5FF % nonnucleoside AE3}TE(NNRTIe 3FF7}
AIDSX 8412 FDA® $9¢ ddon =1 v B 7o 53

) S

250l AFH T oz hEAS HF2Le 2oFsw v ok

=1

O CHj3
HN CH- Cl
2\ | Q\ HN |
Py e N
) o~ N H
i O CHj

O

) MKC-442 DABO a-APA
phase |l

phase lli
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3
\K\/ L-737, 126

Tivirapine

WY *"f,* N
HBY(097 H H N
phase Il
F
PETT-4
—
CI 0
N < ‘
H,N O\/“\ ' N S N CI
\l-r N S Cl N = ‘
O CH-2 N
Y ‘ 3 ~
N NH,
CDIMI PNU-142721
/<] NH.,
HN > —n
N \N R\N N)

NN N

Hﬁ@ O‘E(OVO%L

O
1592089 O
Abacavir Bis(POM)PMEA
Phase lli Phase Il
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5. Proviral DNA 1ntegration

RTol ¢lsf HIVS] RNAZH-¥ A% HIVE DNAZF host cell€l
T4A E 2] DNAo 7] &7t A O A Integrase® ®wE|lv= A
7 Q3% AaS w3 Aon byl x Qul wElA ) integrases
TAow AsA Aq7F sion A AaA xS 8oFs

INE R R LS

Quercategetin
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Curcumin

6. Proviral DNA transcriptase to m-RNA and Viral m-RNA

translation

antisense oligonucleotide ¢ &gt&E &0l A45H gloer} o
H

dAel g uS Bstel 3 x4
7. Viral Protein maturation

HIVZF B8 2 &= ztE diad g st dAlzA o 714
AALol #wostn oy g FFH A4S dhi: ahE WA
& A2 Proteaseolt}. walA], proteaseZb ¥l QA= F T}
gl wel Al wrh s xelwlo] Mol olie vis)
e 471A] FgtEo] AIDS A5 AE FDAS <1& Ay “Lyfo
518 olo] Ay a glut”

Mo
o

CGP-61755

DMP-450/XM-472
Phase | Phase I/l]

Novartis Avid, licensed from DuPont Merck
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2 NH>
NH, =
H O N . N. /@/
(e Ly L O
N\j/u\N \/\n, N\|<CH3 :
~ "o i o0 O CH3 \©

R-87366 VX-478/141W94/KVX-478
Phase | Phase Il
Sankyo Vertex; Glaxo Wellcome; Kissel
F
f,CHa Y

Nl X OH ( H oH : H - |
CHi
O CHj,
KNI-272 \Q PNU-140690
Phase | CH,

Phase |
Japan Energy Pharmacia & Upjohn

8. Virus budding(release)
o] ©rA o] A= oA Ayl v JF st

Hodo A AWE nksl o] AIDS A A M 9lste w@e
Tl A7 A dLadE BEtal HIVE A AZ 5 E HIV
8 ¥ 8] AA} = A2 HIVY life cycle(HIVE 554 2] DNA
off AFN gL wjitol i wio) ojEH o HAMNHon EILEsiu)h uf
cdhAl AIDS A EAlehis AL FAAEZSYE HIVE S48 HUg o
Agteli= AS on|sly olefdt B S dAlsty] flete] @AY A=

Al ofojoll & 2 Ko st Al el A HHow g3



. 2o A

o} 2] Alefidte] Al = gloy HIVYl W3 screening Al Alo] 3}
AT a 2 FHEAY ZEo AU AHIAHF)e AZTe A
7w A Thymidines F%3tal glouv FgofEori= BY 719 &
Ha2l L-FMAUE v =9 licence outd n} A1 LGS}l A 3=
HIV protease inhibitorE FFsdH oz A3Fo| 11 1 ¥l oe] A
SfALl M = HIVIERE ofyegl th& wlojgl2zo] X Ha] Ayolx A
& 7FA A d-Fol dd

|

vh. G5 A

HA vlol A2 AR5 AL HMA A|FFES oF 50 A
Tof o211 o]FolA AIDSA Jm A A& ¢ 209 de]|o] o]2i= v
2000d ol o]2WH oF 2009 e HAEe HMAALZS A Ao
Ayl flom, o2 AIDSH A A& 7|E3sEHA O WA
= 7FZ HIVe| E| Ao A o] gtaxold Huo|r}

A 3% AFAL P g 2 A

A 18 AU &
Al ool ofojx HIVe| &I 73 MEF 3gESIS =387
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71 3tEEE g7 9t AR E 3§HE F 5-isobutyl-
2,4,6—-trichloropyrimidine<> diethyl malonate=+%-8} Scheme 1°l| 2.¢}3} n}
o o] AT & AN 2E HFETES Scheme 20] Kok u}
o} ol MY 5 AATH

0 H2N NH2 POC|3
Na H/DMF NaOFEt PhN(Et),
EtO __ HN ~ N y
EtO (75% (54%) (40%)

(8) (9)
Scheme 1. 5-isobutyl-2,4,6-trichloropyrimidinee| A
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1. R =isopropyl, X =Cli 2. R =isopropyl, X =ClI
3. R =isopropyl, X = OCH3, 4. R =isopropyl, X =0CH,
5. R =isobutyl, X=H 6. R =isobutyl, X =H
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)Y XY XY
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N~ N7 TCl N “N” TN, N~ N7 e
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NaN/DMF ZN

s
80°C/1.5hr (\ N N Ny
(92%) BOCN\/l

OCHj3
“ N
NaOCHa/CH30H |/\N \N)'\OCHS
reflux/2.5hr BOCN\)
(86%) (12)

steel bomb NHCH, |

4eq. CH3NH30| Z N Z N
EtaN/CH3OH | + |
NP AN

N
80-90°C BOCO BOChO

NHCH;

12hr (14) (13)
more polar less polar
(14%) (70%)
steel bomb N(CHz)z ’
d4eq. NH(CHa,), - HCI Z N 7 "N
EtN/CH0H ) N, ,”\CI NS, ,"\N(CHG)2
80-90°C BOC N\) BOCN\)
Ohr (16) (15)
more polar less potar
(5%) (95%)

Scheme 3. 518t (11)~ 21812 (16)2] A
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3 times (\N N CI ’/\ N™ "N TOCHs

BOCN \) BOCN\/l

(19) (20)
(24%) (41%)

3 eq. CH;0ONa/CH,0H )% |
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90%
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CHaNH
steel bomb/4eq. CH3NH,Cl N“" |
EthICH OH =
3 l/\ NAN Cl
80-90°C/17hr BOCN \)
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(CHa)2N

steel bomb/4eq. NH{CH3); - HCI

N“ |
Et;N/CH,OH I/\N)"\“N Cl

80-90°C/17hr BOCN\)
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Scheme 4. 3182 (18) ~ 3182 (22)0) £HAS
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st ¥ Delavirdine w %A 67FA & HIV-1°] i3} screening &}
oLu} AT BRYFE Gy Aoy ¥HE QAU

'l."

c}, dukAl (1) o] 3}stE

) 7% A
Al ulk Al (T2} 3¢HE =8 dASH7] $15td Scheme 58 72 4 3
HFH & oLt on) S GEES 93 9 AL

B
CH3 CH3 ﬁ\/ f Br'z,CC'4
v NaH/DMF 0°C
)‘\k ] e CH40
CH,0 N CH,

Scheme 5.

- 103 -



A A2 A Hol HQEA FUE °H B AFEFo] Scheme
67} 7+e ¥ ATZEe] SHBLI FAe shEEel FAwoel wu
g oy} 112
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2 slal GellA] & v%’liﬂ-%? E_Jl-d Hpe} 2 7oA wEEA|A
vervl, -1 A3 6-membered ringo] ©F 24%¢] F&(transicis =
1.6 1D)E doJx] 31 B9 addition product?} ¢F b8%FE Lo F ), U
A HbSZ2e HsgEe] Adox| V| st o Fao] yF uW
A Bro thAlell Ajit$ reagent® 1rstEl Foll PhSeBrg AH&s

——
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aas NF | R
NaH/DMF
CHs 0
N
(27) R=Ethyl
(28) R=isopropyl
E3f2/(3(3|4
0°C —» rt
OCHj4 CHj
N | 3
NN oy

Br (less polar) : 16%
(29) R=Ethyl
(30) R=Isopropyl

l NaN,

CH,

CHs

(33) R=Ethyl
(34) R=lIsopropy!

(23) R=Ethyl
(25) R=Isopropyl
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Br (more polar) : 10%

(31) R=Ethyl
(32) R=isopropyl

llﬂahh

OCH, CH,

N7 R

Oﬁl\NI
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3

CHa,

(35) R=Ethyl
(36) R=Isopropyl
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O CHj

HN

R
CHa
HVO
N
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(24) R=Ethy!

(26) R=Isopropyl




@ 3tt= (27)~(30)¢ §HA
Aol A el w2l PhSeBr& o] 83ty 6-membered
rings ARy 1 435 Scheme 99 EL@’-F""}OiL}

OCH3
0CH3 3 M.Br
NaH/DMF
m Haco/'\
H,CO
(37) R=Ethyl

(38) R=lIsopropy!

PhSeBr/CH,CN
0°C—» 1t

OCH3 H3 OCH3
R
1 | [: )
07 N7 N CH )\
SePh;rJ\/O SaPh
(less polar) (more polar)

(39) R=Ethyl (41) R=Ethyl
(40) R=lsopropyl (42) R=lIsopropyl
Raney Ni Raney Ni
EtOH/r EtOH/rt
OCH, CH;4 QOCM; CH,
Nf‘" I R Nfl R
Oél\N CH, O)\N CHs
/rk/o /r\\/c}
(43) R=Ethyl (45) R=Ethyl
(44) R=|sopropyl (46) R=lIsopropyl
I
H* l H’
O CH;,

0 CH,
R R
HN | @\ HN |
o)\m CHs o)\m CH,
/H\/O

| (27) R=Ethyl

(28) R=Ethyl
(29) R=Isopropyit (30)

30) R=lsopropyl

‘ Scheme 9.

i p— PN
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XAl Scheme 7, Scheme 8 % Scheme 99l K.¢F%¥ wpe} o] A
¥ 6-membered ring9 cis ¥ trans isomer® FF+ $A silica gel
columnl 2 cis 2 trans isomerg& ¥ &3t v} s}7]¢F 7to] halogen
== PhSe groupg AAZ v AWAE methyl group® aromatic
ring®] protonZte] NOEZ#H}E nmrolX 2ASA F2d + AU}
=, cis 3= (48), (28) ¥ (30)¢9] 4%+ M= HA¥E 6-membered
ring ¢] methyl £+ methylene proton®} aromatic ring®] proton?Ztol
2.63%, 833% %! 501%°] NOE 835 4z R FQ2 trans &
2l 3}5tE (47), (27) % (290 NOE &a3E A& HoFx &t}

n-Bu,SnH Raney Ni OCH; CHa
NT AIBN’ N ethanol N
| | - |
0)\N """ cH, Denzene OAN """ CH, A OJ\N """ CHj
0
H\/ Hacfl\/o |A/O

Br (30) (47} PhSe (49)

OCH; CH, OCH4 CHa OCH, CH,
N | N7 | N |
— B B —
OJ\N CH, OJ\N CH, 0)\N CHj,
O O
Br (32) (48) PhSe (50)
O CH4, O CHj

HN | @\ HN |
OJ\N “““ CH D)\N CHj

O CHj3 O CHaq
HN HN
g @L g
0 "N CHj 0“ "N CH;
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@ AP

ddE 871219 HRIFEES HIV-19 st screeningsl g}
2313 EQ] MKC-442K.tF X E7F A4 wWolxor fFzxdiys
gt ZojEE Jead3tHEZAM Y AT F8H3) HAF Q= Ao
At g, A3bE F 10 85

# 1. H€E =2 HIV-19 digh 3= (MT-4)

il 3} 3t & CDso (reg/mL) | EDsy (g/ml.) | SI (CDso/EDso)
] 23 40) | 0).305 131
2 24 T 37 0.329 N 112
3 25 14 0.076 1834
4 26 1 14 | 1.25 11
O 27 | > 100 | 0.156 > 641
6 28 | > 100 | 0.176 | > OO
I 29 | 9 0.092 98
r 8 | 30 | 16 | 1.60 10
9 | MKC-442 | 35 | 0.0029 12,000

CDsy - MT-4 M X 50% JaddaEx
EDsy : HIVE] 50% A YA 5=

Al 2 A A&

1. E 1 9 29 FA

5-Chloroindole-2-carboxylic acid®] piperazine amide 789mg(3m-

mol) 3} 5-isopropyl-2.4 6-trichloropyrimidine 675mg(3mmol)< aceto-
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nitrile 10mLel] *9°]3 silver carbonate 825mg(3mmol)S 7}3F t}3 2
A7 &9 RS H A S A A TE o] A MFS-E-& celite padE &5}
o ofystar A EEHI vy MHnES HYamvtEILGI(EEA,
EA:Hex(1:4)E #2]8le 195mg(& 149%)2] more polar product(3}
& 1)} 47mg(+8 30%)9] less polar product(3}3tE 2)8 3 M
Al e 52 A AT

stet% 1 ¢ 'H-NMR (200 MHz, CDCls) & 146 (6H, d, J=7.1Hz),
319 (1H, m), 3.48~354 (4H, m), 3.98, 4.09 (4H, m), 6.74 (1H, s),
7.21~7.62 (3H, m).

m/Z(EI) 451(M ", 23%)

sl3te 2 @ 'H-NMR (200 MHz, CDCly) 6 1.36 (6H, d, J=7.3Hz),
3.60 (1H, m), 391~3.98 (8H, m), 6.73 (1H, m), 721~ 7.62 (3H, m),
9.61 (1H, s).

m/Z(EI) 451(M", 37%)

2. 3I3tE 3 ¥ 49 A
5-methoxyindole-2-carboxylic acid®] piperazine amide 777mg
(Bmmol)2t  5-isopropyl-2,4,6-trichloropyrimidine  675mg(3mmol) &
acetonitrile 10mLo°l] *9]al silver carbonate 825mg(3mmol)& 7} 3}
th& 3A17F %ol wrHkstH A} $FA|HEE, o)lo]A] WILSES celite pad
ot o3t FjbEEE ts AhrEs AdARvIEILYY
Zd EAHex(1:4)E #2lste 527mg(+8& 39%)2 more polar
product(3}3t& 3)¥ 415mg(T8 33%)2] less polar product(3} &
£ M AFH e A
3152 3 : '"H-NMR (200 MHz, CDCly) & 145 (6H, d, J=7.1Hz),
3.19 (1H, m), 3.47~3.52 (4H, m), 3.86~4.07 (4H, m), 6.75~7.36 (4H,
m), 9.12 (1H, s).
sh3t2 4 © 'H-NMR (200 MHz, CDCly) 8 1.36 (6H, d, J=7.1Hz),
3.61 (1H, m), 3.86~4.02 (8H, m), 6.72~7.36 (4H, m), 9.09 (1H, s).

T mim
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3. 3}&¢E 5 2 69 FA

Indole-2-carboxylic acid® piperazine amide 687mg{(3mmol)¥}
5-1sobutyll-2,4,6-trichloropyrimidine 675mg(3mmol)&  acetonitrile
10mLol ¥9]al silver carbonate 825mg(3mmol)S 7}3+ v} 34| 7H
St S HA FFA A o], HMEES celite padE 535l
o 7tekar s g vd HRES HYAEEIHI(EEY,
EAHex(1:14)2 &3t 323mg(F& 25%)2] more polar product(s}
3tE 5 388mg(r& 63%)9] less polar product(3}3tE 6)7F &4l
A e 2 Ao F o}
8tgt% 5 : 'H-NMR (200 MHz, CDCly) & 088 (1H, s),
091 (1H, s), 1.93~208 (1H, m), 2.65 (2H, d, J=6.9Hz), 3.65~3.62
(4H, m), 4.02~4.17 (4H, m), 6.82 (1H, d, J=2.0 Hz), 7.11~7.68 (4H,
m), 9.44 (1H, s).

3138 6 : 'H-NMR (200 MHz, CDCl) & 095 3H, s),
0.99 (3H, s), 1.92~2.17 (1H, m), 2.62 (Z2H, d, J=7.3Hz), 3.91~4.03
(8H, m), 6.81 (1H, d, J=1.3Hz), 7.11~7.69 (4H, m), 943 (1H, s).

4. 313t E 119 A

318k (10) 3.75g(10mmol)E DMF 20mLo)| # 93l sodium azide
1.9¢(30mmoDS 7}3F v} 80°Cel oil batholl A 1.5hr ulWk3E ¢ 719
FEeta AFES AgdagviE rda(f5 % EtheriHex(1:4)) %
glste] 358g(F& 92%)9] HAISE S WA A FEE T AR
=3
'H-NMR (200 MHz, CDCly) & 1.31 (6H, d, J=7.1Hz), 1.48 (9H, s),
297 (1H, m), 3.22~3.27 (4H, m), 3.51~3.56 (4H, m).

5. Bh§t= 129] 94

Che 3k (10) %7Jg(10mm()l - 7}&F )-8 25hrisol uwkslH Al 3l
FAIRALE olofAM, WeES AU E ol Free etheroﬂ =olal &
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2 A3, MgSOu2 AZA7| oi#heehd ehsFete] 4 AHE
S APazvtE 2y u9(LE Y, Ether:Hex(1:5))5 #a]3le 35g(&

96%)4 FANGES AP 2 AU}

'H-NMR (200 MHz, CDCls) & 1.22 (6H, d, J=7.1Hz), 1.44 (9H, s),

297 (1H, m), 3.10~3.15 (4H, m), 3.47~352 (4H, m), 3.87 (3H, s),

391 (3H, s).

6. 3t5tE 13 ¥ 149 A

Steel bombeoll 3&E(10) 3.75¢g(10mmol), methanol 50mlL,
methylamine®] g4Fg 2.7g(40mmol)3} triethylamine 7mL(50mmol)&
7FgE o 80~90°CAl A 12A12F WA|GCHE WHE-ES s Sl
GFES etheroﬂ Folal 2N aqg.NaOHE Ho|F thg, MgSO4E UX
AlA s 3 AFES AdazviE gy (59 EA:Hex(1:9))
2 228t 25g(F8& 70%)2 less polar product(3}dts 13)¢F 0.5¢g
(F& 14%)2 more polar product(3}sHE 14)E AMuAHellz AR
C}.
3t¢H2 13 : '"H-NMR (200 MHz, CDCl3) 6 1.36 (6H, d, J=7.3Hz),
1.47 (9H, s), 294 (3H, d, J=5.0Hz), 3.03~3.20 (5H, m), 3.51~3.56
(4H, m), 4.95 (1H, s).
3132 14 : 'H-NMR (200 MHz, CDCly) & 129 (6H, d, J=7.5Hz),
1.47 (9H, s), 3.03~3.07 (7H, m), 3.32 (1H, m), 3.50~3.55 (4H, m),
475 (1H, s).

7. 313HE 15 2 169] A

Steel  bombeol|  2}$E(10)  3.75g(10mmol), methanol 50mlL,
dimethylamine 2 A4 3.26g (40mmol) Y triethylamine
7mL(50mmol) & 7]' st vhg 80~90°C2] oil batholl 9A]7F ¥ & o}
ojoj A, WrZ&EZF HUskEFstal HES ctherol ¥l vl 2N
aq.NaOH=E A o713l MgSOsx A FZA 7130 o338t 7IgtsE & o
- FEE AdAazmvE Yy (&Y EAHex(1:9)s #2]3d
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3.7g(7& 95%)¢] less polar product(33E 15)¢ 200mg(F& 5%)<]
more polar product(33=E 16)E M uAHe)z AQ )

5t3H2 15 : 'H-NMR (200 MHz, CDClz) & 135 (6H, d, J=7.3Hz),
1.47 (9H, s), 3.01~3.18 (11H, m), 3.50~3.55 (4H, m).

513% 16 : 'H-NMR (200 MHz, CDCly) 6 1.33 (6H, d, J=6.9H2),
1.45 (9H, s), 2.92~3.03 (11H, m), 3.51~356 (4H, m).

8. 33E 189 A

33 E(17) 2¢(5.3mmol)S DMF 156mLel =o9°]il sodium azide
104g(16mm01)*9' 7Fek v 80°C9 oil bathol A 8A)7F alwkalsd ).
ojojM, WMFES HYFHSIL FES AHAZvE 1Y I(8-59
Ether.Hex(l-S))i =28l 1.8g(& 87%)¢8 HATES wghA 9
2 3FHER AUt
'H-NMR (200 MHz, CDCls) 8 16 (6H, d, J=7.1Hz), 1.48 (9H, s),
3.02 (1H, m), 3.45~350 (4H, m), 3.72~3.77 (4H, m).

9. 3tE 19 R 209 ¢4

Methanol 50mL°]  sodium metal 2g& YFSA|Z|2 3}3HE-(17)
25g(6.67mmol) S 71 tS 2F 24A)17F wwrEtHA sk A| A e o] o

:
A, H&EE HAAFEFEL e ether°ﬂ =2l v
MgSOs= [FA7]3L A atsto Qb s & A s
nfE 2839 (£ %9 EA:Hex(1:19)Z st lg(& 41%)9l less
polar product(3}3E 19)¢} 06g(8& 24%)°2] more polar product(3t
TE 2008 AMTAFHE AU

31gE 19 : 'H-NMR (200 MHz, CDCl;) & 120 (6H, d, ]J=7.1Hz),
1.46 (9H, s), 3.33(1H, m), 3.42~3.48 (4H, m), 369~ 3.71 (4H, m),
3.89 (3H, s).

3l32 20 : 'H-NMR (200 MHz, CDCly) & 1.16 (6H, d, J=7.1Hz),
1.47 (9H, s), 3.17 (1Hm), 3.44~349 (4H, m), 369~ 3.74 (4H, m),

3.85 (6H, s).
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10. 3}8+E 219 oA

Steel bombol] 3}3E(17) 25g(6.67mmol), methanol 50mL,
methylamine?] GAFE 1.8¢(26.7mmol) % triethylamine 4.6mL(33m-
mol) & 7FsFal 80~90°C2] oil batholl A 17A]7F WX s} T} o] of A,
HEQ- 58 7ot %383l ZHE 8 etherol *o]lil 2N ag.NaOH=E o]
FIaL MgSO4= AEA 7] o vpsto] Fjbew ¢ E3 Shess HE
AZvtE LY (EE5Y EAHex(1:9)5 teglste 23g(4& 93%)9]
HASHE S SIMLA P2 AUt
'H-NMR (200 MHz, CDCl;) & 126 (6H, d, J=7.3Hz),
1.48 (9H, s), 299 (3H, d, J=4.7Hz), 3.01~3.18 (bH, m), 3.69~3.74
(4H, m), 4.14 (1H, br.s).

11. 33t 229 {4

Steel bombd| 3}3E(17) 25g(6.67mmol), methanol 50mlL,
dimethylamine 2] w2 Rl g 2.20(26.7mmol) 2l triethylamine
4.6mL(33mmoD & 7F3Fxl 80~90°Cel oil batholA] 17A]17F x| &}
v}, olojA, WrEES AdFEHel ZHES ctherd] Fojal 2N
aq.NaOHZ A o511 MgSO5 A FA7]aL o dtste] 3stss F o
2 AFES HAPaAEREIIYI(EEY, EAHex(1:9)= 83t
23g(7& 93%)9 RANHES AMIaAFeE AT}
'H-NMR (200 MHz, CDCls) & 1.37 (6H, d, J=7.1Hz), 1.48 (9H, s),
2.89 (6H, s), 3.12 (1H, m), 3.44~3.49 (4H, m), 3.69~3.74 (4H, m).

12. k& 279 A
32 83E 2g (6.62mmol)2 DMF 10mlel <21 ¥ ice bath®

cooling A7l & AHA £2f17]8tal A NaH 265mg (6.62mmol)= % il
208-7F AHolF 3 allyl bromide 1.7ml (13.2dmmol)& 11 A o] A

6A1ZHEQE AT} o]ojA],  etherE 7FSH vl A8k, MgSO;q
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o UEXAVIL, Ao Aty s F AIFES AYAEvELHY
(n-hexane @ EtOAc (10 @ 1))& #estd 33E 27 242 (&
92%)< oillFEj 5 AUt

'H-NMR (200MHz, CDCls) & 094 (3H, t, J=7.3 Hz), 2.28 (6H, s ),
259 (2H, q, J=7.3 Hz), 396 (1H, s), 399 (3H, s), 404 (2H, d,
J=5.7 Hz), 404 (2H, d, J=5.7 Hz), 555 (1H, s), 591~596 (1H, m),
6.88 (1H, s), 7.09 (2H, s), ; "C-NMR (50MHz, CDCly) 1704, 165.8,
162.8, 150.8, 1394, 1375, 1345, 129.1, 124.7, 117.1, 114.8, 80.9, 70.1,
54.4, 21.2, 17.3, 13.2 ;IR (KBr) 3078, 3011, 2959, 2874 cm'; MS my/z
(relative