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6-Acyldecahydro [1,6] naphthyridines were synthesized as derivatives of matrine-type and allomatrine-type
alkaloids, and the structure-activity relations were examined by the acetic acid-induced abdominal contraction test. All
synthesized derivatives produced the antinociception in mice. The antinociceptive potencies of 15a—c and 16a—c were
lower than those of 17a—¢, 18a—c, 19a—c and 20a—c. Furthermore, those of the matrine-type derivatives 17b and 17¢
are greater than other derivatives. These findings suggest that less hindered tertiary amine and highly lipophilic acyl
group are better functional groups for the greater antinociceptive potencies. Furthermore, these findings suggest that A
or B ring of 1 and 2 are not essential for the antinociceptive effect.
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Scheme 1. Reagents and Reaction Conditions

12:R=Bn, 37%
13:R=Me, 58 %
14:R=Bu, 97 %

i) Pyrrolidine, C¢Hg reflux 24 h, ii) Acrylonitrile, C¢Hg reflux 24 h, iii) 25% AcOH rt 1 h, iv) H,/5%Pd-C, AcOH 5 atm rt 48 h, v) BnBr, TBAI, K,CO;, DMF

rt 1h, vi) 36% HCHO, NaBH;CN, EtOH rt 48 h, vii) Bul, K,CO;, DMF rt 1 h.
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|} ii), i) 16a:R' = Me, 56 %
- 16b:R'=Bu, 70 %
16c:R'=Ph, 66 %
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Scheme 2. Reagents and Reaction Conditions
i) TFA, CH,Clyrt 1 h, ii) Ac,0 or RCOCI (R=Bu, Ph), Et;N, DMAP,
CH,Cl, 0°C 1 h, iii) H,/20%Pd(OH),, EtOH 5 atm rt 3 h.

=) B

4-Oxopiperidine-1-carboxylic acid fert-butyl ester
6) 2T FIVETE/ T/ ITFIVEL, I 80
% T 3- (2-cyanoethyl) -4-oxopiperidine-1-carboxylic
acid fert-butyl ester (7) 2157z, 45 7 # BB,
%Pd-C Zfilllt &3 28 LHBRILKIGIZ R D 8a K

17a:R'=Me, RZ= Me, 78 %
17b: R = Bu, R? = Me, 67 %

O O 17¢ : R' = Ph, R? = Me, 59 %
. 2 _
o o 18a : R'= Me, A2 = Bu, 95 %

18b:R'=Bu, R2=Bu, 74 %

H
Nmﬁ2 Nx 18c:R'=Ph, RZ = Bu, 89 %
10:R%=
11:R2 Bu
1
Boc R" 19a:R'=Me, R?=Me, 86 %
19b : R' = Bu, R2 = Me, 96 %

N
i), i) 19¢:R! = Ph, R2 = Me, 97 %

» -1- 2 _
" o :.'Oa.R1 MeRz Bu, 95 %
I\/ L,, 20b : R' = Bu, R? = Bu, 66 %
Nigz Nigqz 20¢:R'=Ph, RZ=Bu,97 %

13:R? =Me
14:R2=Bu

Scheme 3. Reagents and Reaction Conditions
i) TFA, CH,Cl, 1t 1 h, ii) Ac,0 or RCOCI (R=Bu, Ph), Et;N, DMAP,
CH,Cl, 0°C 1 h.

O 8b % f57-.67 8a, 8b D # 13 '"H-NMR K Of
BC-NMR IZBT 2 8D T FINDTrI NI
ThEkUdafiEDhy T TaAC A5 2 MO
BACEKOIREL, 8a DANAKREEZFFDH D% ma-
trine ¥ 1 7, 8b O AKEE % Hf D H D % alloma-
trine % 1 7D #FE (K& L7~ (Scheme 1). 8a D 2
Wy 2 Epa X PIIMEL T, N-X22P)UR9
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Table 1. Antinociception of the 6-Acyldecahydro [1,6]naphthyridines
Compound Dose (mg/kg) 9% Antinociception + S.E.

(+)-matrine (1)
(+ )-allomatrine (2)
U-50, 488

15a
15b
15¢
16a
16b
16¢
17a
17b
17¢
18a
18b
18c
19a
19b
19¢
20a
20b
20c

10
30
5

3
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

77.0+7.3
80.8+7.3
96.2+2.4
66.8+7.8
12.5+£3.8
32.9+4.8
44.2+9.3
20.5+6.3
24.4+7.7
30.6+8.5
25.7+7.7
91.9+5.3
89.2+6.4
38.4+6.8
38.6+6.8
51.1+8.4
40.9+7.7
58.6+6.4
62.4+10.3
25.6+10.2
44.3+9.3
66.1+5.7

Z, BICHIAFIMERIRIZEK D N- AF )UK 10 %,

N-7IVFIALIZK D N- T FI)IR 11 24572, Ak
DHET8 NS N- XD IUK12 &, N- AF )l
K13, RUN-TFIK14 2157 9RO 12D
Boc % % trifluoroacetic acid TlrZ% L 7212 Et;N

4-dimethylaminopyridine (DMAP) £ T,
anhydride, pentanoyl chloride, benzoyl chloride %
WTT7IUEL, %P TPAd(OH)ZL BRI D)L
EoBEZEITWV 15a—c LU 16a—c % 5 /-

acetic

(Scheme 2). 10, 11, 13 XX 14 12D W I [FEEIC
Boc B &#FBRELZ%ICT 2IVEL T 17a—c¢, 18a—c,

19a—c, 20a—c %75/~ (Scheme 3).
EREMR VT — YD

PR EER OFEMIL, 6 FHnd ICR Rk~
Z 1B 10T CRIEXFEREY) % MW FE Writh-
ing 2B T1T > 7=. Writhing i lZ 0.7 % B A Ik
Z 10ml/kg DEIGTY U ADMERENITREGT 5 Z

THEF L2, BREIIAEEBEKICHEM T 0.5
% carboxy methyl cellulose IZ %% L, 100 mg/kg ®
B THIE G 30 iR TG L. PiREEE
P B A X FEER B B 10 S8 5 10 4 O

Writhing #tZ2#E L, 3> k1O —)L# ®D Writhing
B 5 5 U 72 Hi %8 % Antinociception %z & H U
Tir>7~. %Antinociception=100X (mean control
responses-test responses) / (mean control responses) .
A &M E 1T Bon-ferronui-Dunn test 2L > T{To
7z,

] R

& & U 7= matrine 4 1 7, allomatrine ¥ { 7 ®
FHEBRIZTRT100meg/kg DHBRICHBNT, iR
EEM 2RI L (Table 1), F—O N KEEE 7
RUOEHEERETLFERTHRTSE, VI B
D EHELN Me, Bu, Ph D JEICHIEZE/EH MR <
BRAHMEMICH 7z, £, F—DOVAREEKRDT 2
REZHTLHERTOLIETIE, WIThoOFHEER
WBNWTH 2T I 2 HI 2F8ERIDD 3IHY

CEATHHGRNEWTIIREEEZ BT .
2‘5 512, 3T ICOBMIEEL TMe EZ2FDD
DOMIEFITEWEEZRET 5 Z NS NITIES
7=. UL, matrine #f 7, allomatrine % 7D
HHEOHEICKDIER OB TIE 17b & 19b, 17¢
& 19c DICHBRENR SN, TOMOFEE
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K CIIHRERENISIN D Tz
% £

LRI 2 e N3 807 2 > OB RIIWT N b I
BREEAZHEBEL, 1 X200 AR BRNE
ARBICHATIERWZ ERHSE Mo 2. [F—
DANRBELE, 72> OEHEEET 278K % g
T2LEY I FOEMBEDIEEENEG /R ITH> T
EEENE<SBRAEANICH /. TOZEIEINET
IS L2 8RICILE L 2 TH 2 EFA 5.
AEBRIZKXO T I HRME2H|MTI>THBHELDD
3T R 2DEDNEWIEEEZRLTHED, D&
HILIIN AR ED/NS I Me EDNRETH D Z &N
WRBEINZ., I3 DFERDERED L
—HLTW5. [F—0iE#fiHE %D matrine ¥ 1 7,
allomatrine 4 f 7 OF BRI TIE, FEAE
DFERIZBNTEKOEVICL D PIREEEICHE
BrEZRSNRN o), 7 I 25T Me H
72 RE OBEHILIC Bu KON Ph 2 HT 25HH
R1Z D W T matrine ¥ -1 7 @ 7 E (KA alloma-
trine ¥ 1 7 OFFERICILR L THERIUREEE
ZRUz, L2 ENnS, 5%I1F 1Tb—c D)2
Sy BSOS AGEIR I BOS & W TR 72 17—
c DERL, PRFEFEAOBFZITY, ARKUBE
DRI DONTEISHITHSNITL TS BENH S
EEZTND,

£ B o #

High resolution MS (HR-MS) |3 H A% - (JEOL)
D600 ZfEi L, 70eV, direct system 12 & D HIE L
7=. 'H- (270, 500 MHz) F OX 3C—-NMR (67.80,
125.65 MHz) Z X7 ~)U1E CDg VAR E U THW
T JEOL JNM-LA270 X|% JNM-LA500 TH#IE L,
2 H1) 7 B tetramethylsilane % NAEHEYE &
L7z ofi (ppm) ZHW/E. 7 I REDEEREEIC
£B0—F X —NEET 2 -OHEITEE S, Fii
(50—80°C) L THro7h, BC-NMR X X7 )l
ZCBWTIRE =N T 00— RiZkhs=01z, HAE
NNt —=rMNdH-o/=. IR AT kUi JASCO
FT/IR-200 THIEL/=. @@/ O~ b7 I 7 14—
1%, Merck f#4 Kieselgel 60 % &M ICHV, AR
v NOKHEIZIZ UV (254nm) XiFao#FEz2HWN
Z. o L20< KT T 71— Silica gel 60 (100

—210 um, Kanto Chemical Co., Inc.), Wako gel
C-300 (45—75 um, Wako Pure Chemical Industries,
Ltd.) J%UX Lichrospher Si 60 (40—63 um, Merck)
ERWTITo .

3- ( 2-Cyanoethyl ) -4-oxo-piperidine-1-carboxylic
acid tert-butyl ester, 7 4-Oxo-piperidine-1-car-
boxylic acid fert-butyl ester (5.00 g, 25.09 mmol) %
benzene (25ml) IZ{XfE L, pyrrolidine (8.38 ml,
7.14 g, 100.39 mmol) 7% 1A /=112 Dean—Stark K
Ty T ERNWT24RMBIRL . BEEZEELE
%12 benzene (25 ml), acrylonitrile (6.60 ml, 5.32 g,
100.26 mmol)) ZMA T 24 FifEW L 7z, A%
BEL, B5NHREIC25%AOH2Sml) ZA
TEIRTIREBER L. S%XHCL ZMA TKE &
U, CHCL THiti L7z, AHJE % 5%NaOH Tk
¥ L, NaSO, THzl%E, BEEZHELLRITIUN
FIVhI LB NI T T 1 — (n-Hexane :
AcOEt=3:2) THEL CEAMRYET 5.15g,
20.41 mmol, 81%) %#5/=. 'H-NMR (C¢Ds, 80°C)
J:1.03 (IH, m), 1.44 (9H, s), 1.60 (1H, m), 1.79
(2H, ¢, J=7.2Hz), 1.96 (2H, m), 2.05 (1H, m),
2.45 (1H, dd, J=12.9, 10.3 Hz), 2.82 (1H, m), 3.77
—3.92 (2H, m). BC-NMR (C¢Dg, 80°C) J: 14.60,
23.22, 28.25, 40.46, 43.65, 48.03, 48.46, 80.06,
118.52, 154.16, 206.18. IR (Film) cm~!; 1697 (carba-
mate, C=0), 1716 (C=0), 2245 (C=N). HR-MS
m/z: Found 252.1487 (Caled for C;3H,N,O;
252.1474) .

(4aR*,8a5*) -Octahydro[ 1,6 Inaphthyridine-6-car-
boxylic acid zert-butyl ester, 8a, K 7' (4aR*,8aR*)-
Octahydro-[1,6 Jnaphthyridine-6-carboxylic acid zert-
butyl ester, 8b t&% 3 (0.28 g, 1.11 mmol) %
AcOH (50ml) IZiAf#L, 5%Pd-C (0.14g) Zfn
A TC/KFE Satm, =i T 48 FrfifR&E L7z, Kk
T, flEA WiEEEELERICU NS
WAhZ L8 b7 57 14— (CHCL : MeOH :
28%NH,OH=60: 9 : 1) THEL THEAMIKY
B 8a (0.059 g, 0.245 mmol, 22%), EEIMRME
8b (0.083 g, 0.345 mmol, 31%) %737

8a : '"H-NMR (C4Ds, 80°C) d: 1.01 (1H, m), 1.08
—1.35 (6H, m), 1.36 (9H, s), 1.43 (1H, m), 2.20—
2.33 (1H, ddm, J=11.5,9.8 Hz), 2.46 (1H, ddd, J=
7.6, 3.8, 3.8 Hz), 2.63 (1H, ddd, J=11.5, 3.8, 3.8
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Hz), 3.16 (1H, ddd, J=10.4, 10.4, 3.1 Hz), 3.31
(1H, dd, J=12.7,9.9 Hz), 3.41—3.54 (2H, m) . 13C-
NMR (CDCl;) &: 23.03, 27.57, 28.66, 31.62, 35.61,
40.10, 44.57, 46.36, 53.55, 78.56, 154.98. IR (Film)
cm~!; 1698 (carbamate, C=0), 3320 (NH). HR-
MS m/z: Found 240.1861 (Calcd for C;3HuN,O,
240.1838).

8b : 'TH-NMR (C¢Dy, 80°C) J: 0.62 (1H, m), 0.88
—1.31 (7H, m), 1.34 (9H, s), 1.74 (1H, ddd, J=
9.9, 9.9, 5.0Hz), 2.02 (1H, dd, J=13.2, 11.5 Hz),
2.27 (1H, ddd, J=11.7,11.7,3.6 Hz) , 2.42 (1H, m)
2.69 (1H, dm, J=11.7 Hz), 3.92 (1H, dm, J=13.2
Hz), 4.11 (1H, dm, J=13.7 Hz) . BC-NMR (C¢Ds,
80°C) J: 26.93, 28.62, 28.85, 33.17, 42.31, 43.92,
47.29, 49.09, 61.16, 78.85, 154.73. IR (Film) cm™—!;
1684 (carbamate, C=0), 3320 (NH). HR-MS m/z:
Found 240.1834 (Calcd for C3H,N,0, 240.1838).

( 4aR*,8aS5™) -1-Benzyloctahydro [ 1,6 ] naphthy-
ridine-6-carboxylic acid zerz-butyl ester, 9 ILEY
8a (1.37 g, 5.70 mmol) % dimethylformamide (DMF)
(10.0ml) 2L, K,CO; (2.37g, 17.15 mmol),
tetrabutylammonium iodide (TBAI) (0.21 g, 0.569
mmol), benzylbromide (1.01 ml, 1.46 g, 8.54 mmol)
A TCTHEIRT VR L 2. OB T1, 1B
ZHAEL, CHCL IZHEML CTEEYZ 5L k.
WAL, WEE VATV ATLIO T
7 14— (CH,CI, : MeOH : 28% NH,OH=190 :
9:1) THEL THKHAaMmRYEY (1.87g, 5.66
mmol, 99%) Z47. 'H-NMR (C¢Ds, 80°C) :
1.02—1.26 (5H, m), 1.28 (9H, s), 1.52—1.66 (2H,
m), 2.04—2.23 (2H, m), 2.40—2.53 (2H, m), 2.68
(1H, dd, J=13.2, 3.5Hz), 3.20 (1H, d, J=13.5
Hz), 3.36 (1H, d, J=13.5Hz), 3.63 (1H, dd, J=
13.2, 3.6 Hz), 3.79 (1H, dm, J=12.7 Hz), 6.91—
7.06 (3H, aromatic), 7.15—7.18 (2H, aromatic).
BC-NMR (C¢Dg, 80°C) d: 20.75, 24.42, 28.50, 36.55,
42.20, 47.49, 48.06, 58.26, 58.49, 58.62, 78.56,
127.06, 128.34, 129.00, 139.60, 154.80. IR (Film)
cm~!; 1692 (carbamate, C=0). HR-MS m/z:
Found 330.2327 (Calcd for CyHsoN,O, 330.2307) .

(4aR*,8a5™) -1-Methyloctahydro [ 1,6 ] naphthy-
ridine-6-carboxylic acid rert-butyl ester, 10 It&
) 8a (1.00 g, 4.16 mmol) % EtOH (4.0ml) IZiA

L, 36% HCHO (7.0ml, 2.52g, 83.92mmol),
NaBH;CN (2.62 g, 41.69 mmol) #W-> < DINAT
48 Ry == TR L /-

E# 7 #, S%HClLZA T (pH=2) T AD¥E
AEMIEDETHEL, KCO; Z2MATY LAY H
(pH=12) &L T/ 5 CH,CL, THI L THIEE &
UZ. /KJg% NaCl Tfaf1L, CH,CL THItiL T
BHEICINA, AREZEE BfEL, fonkik
EEUANTINVASLZOXY ST 5T 1 — (CH,
Cl, : MeOH : 28% NH,OH=80:9: 1) THHEL T
PR YE 10 (0.66 g, 2.59 mmol, 62%) %15
7=. 'TH-NMR (C4¢Ds, 80°C) 6: 1.15—1.47 (5H, m),
1.49 (9H, s), 1.60—1.77 (2H, m), 1.93—1.99 (1H,
m), 2.02 (3H, s), 2.11 (1H, ddd, J=6.8, 6.8, 3.5
Hz), 2.43 (1H, m), 3.21—3.28 (1H, m), 3.32 (1H,
dd, /=13.0, 3.6 Hz), 3.53 (1H, ddd, J=38.7, 8.7, 3.5
Hz), 3.63 (1H, dd, J=13.0, 7.8 Hz). 3.C-NMR (C,
Dg, 80°C) J: 23.49, 24.05, 26.04, 28.50, 36.45, 40.59,
42.49, 46.39, 53.59, 60.60, 78.44, 154.93. IR (Film)
cm~!; 1694 (carbamate, C=0). HR-MS m/z:
Found 254.2015 (Calcd for C4H,sN,0, 254.1994) .

( 4aR*,8a5*) -1-Butyloctahydro [ 1,6 ] naphthy-
ridine-6-carboxylic acid zert-butyl ester, 11 &
%) 8a (0.36 g, 1.48 mmol) % DMF (3.0ml) IZi&
L, K,CO; (0.61g, 4.41 mmol), butyl iodide
(0.25ml, 0.42 g, 2.28 mmol) ZHIA T=EIR T 1 K
WLz, RIS TR, BiEZ8EEAL, CHCLIZ
WL CTIREMZ A L. AIRZERMHEL, RiEZ
SUNTFNVhSAZTOR NS T 14— (CH)CL :
MeOH : 28% NH,OH=110:9 : 1) THHL T#%
HOIRYE 11 (0.39 g, 1.44 mmol, 97%) Z157=.
'H-NMR (C¢Dg, 80°C) 6: 0.77 (3H, t, J=7.3 Hz),
1.00—1.33 (9H, m), 1.36 (9H, s), 1.46—1.68 (2H,
m), 2.08—2.33 (4H, m), 2.40 (1H, ddd, J=9.7, 4.0,
4.0 Hz), 2.65 (1H, ddd, J=10.0, 3.2, 3.2 Hz), 2.82
(14, dd, J=13.2, 3.6 Hz), 3.70 (1H, ddm, J=13.2,
3.0Hz), 3.83 (1H, dm, J=10.0 Hz). BC-NMR (C,
Dg, 80°C) J: 13.95, 20.67, 20.75, 24.78, 24.89, 28.49,
29.83, 36.86, 42.29, 47.83, 48.10, 53.80, 58.62, 78.44,
154.83. IR (Film) cm™!; 1693 (carbamate, C=0).
HR-MS m/z: Found 296.2462 (Calcd for C,;H;,N,
0, 296.2464) .

(4aR*,8aR*) -1-Benzyloctahydro [ 1,6 ] naphthy-
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ridine-6-carboxylic acid zerz-butyl ester, 12 90DE
i ERIBEDFETITo 2. L&Y 8b (1.37¢, 5.70
mmol) % DMF (10.0ml), K,CO; (2.85g, 15.38
mmol), TBAI (0.38 g, 1.03 mmol), benzylbromide
(1.83ml, 2.63 g, 15.38 mmol) TN I)LEL, ¥
UATFNAT L7 0O NT T 7 14— (CHCL ¢
MeOH : 28% NH,OH=190 : 9 : 1) THHL T
HOHRYE 12 (1.26 g, 3.81 mmol, 37%) 21577,
TH-NMR (C¢Dg, 80°C) &: 0.70 (1H, m), 1.12—1.47
(5H, s), 1.49 (9H, s), 1.50—1.82 (3H, m), 2.22
(1H, dd, /=13.0, 11.4 Hz), 2.54 (1H, ddd, J=13.2,
13.2,2.8 Hz), 2.76 (1H, dm, J=11.4 Hz), 2.81 (1H,
d, J/=13.7Hz), 3.87 (1H, d, J/=13.7 Hz), 4.09 (1H,
dm, J=13.0 Hz), 4.26 (1H, dm, J=13.2 Hz), 7.10—
7.33 (5H, aromatic). BC-NMR (C¢Ds, 80°C) o:
25.31, 28.47, 28.89, 30.62, 41.31, 43.67, 49.05, 54.02,
57.42, 66.40, 78.76, 126.73, 128.26, 128.73, 140.64,
154.44. IR (Film) cm~!; 1696 (carbamate, C=0).
HR-MS m/z: Found 330.2325 (Calcd for CyyH;oN,
0, 330.2307).

(4aR*,8aR*) -1-Methyloctahydro [ 1,6 ] naphthy-
ridine-6-carboxylic acid zert-butyl ester, 13 10 ©
BREFKOFETIT oL, L&YW 8b (0.31g,
1.31 mmol) % EtOH (4.0ml), 36% HCHO (2.20
ml, 0.79 g, 26.31 mmol), NaBH;CN (0.82 g, 13.10
mmol) TAFIVL, ZUANTIN AT LT B
%75 74— (CH,Cl, : MeOH : 28 % NH,OH=60 :
9:1) THHL THHEOMIRYE 13 (0.19g, 0.763
mmol, 58%) Zf7. 'H-NMR (C¢D4, 80°C) :
0.69 (1H, m), 1.16—1.44 (5H, m), 1.47 (9H, s),
1.49—1.66 2H, m), 1.84 (1H, ddd, J=11.2, 11.2,
2.8Hz), 2.01 (3H, s), 2.19 (1H, dd, J=12.7, 10.7
Hz), 2.53 (1H, m), 2.65 (1H, dm, J=11.2 Hz), 4.07
(1H, dm, J=12.7 Hz), 4.26 (1H, dm, J=12.9 Hz).
BBC-NMR (C¢Dg, 80°C) : 25.45, 28.46, 28.56, 28.73,
30.27, 40.77, 42.00, 43.71, 48.94, 57.64, 67.95, 78.71,
154.37. IR (Film) cm™!; 1684 (carbamate, C=0).
HR-MS m/z: Found 254.2017 (Calcd for Ci4H 6N,
0, 254.1994) .

( 4aR*,8aR*) -1-Butyloctahydro [ 1,6 ] naphthy-
ridine-6-carboxylic acid zerz-butyl ester, 14 11D
G EFRRDOFIETIT >, (L&Y 8b (1.84¢g,
7.66 mmol) % DMF (15.0ml), K,CO; @3.17g,

22.94 mmol), butyl iodide (1.67 ml, 2.79g, 15.16
mmol) T7FILL, URNTINASLZTOT K
757 4 — (CH,Cl, : MeOH : 28% NH,OH=130:
9:1) THEL THAEAIMRYE 14 (0.39g, 1.44
mmol, 97%) %757=. 'H-NMR (C¢Ds, 80°C) o:
0.71 (1H, m), 0.88 (3H, t, J=7.1 Hz), 1.19—1.46
(9H, m), 1.48 (9H, s), 1.55 (1H, m), 1.68 (1H, m),
1.92 (1H, ddd, J=11.7,11.7,3.1 Hz), 2.05 (1H, m),
2.23 (1H, dd, J=13.0, 13.0 Hz), 2.49—2.62 (2H,
m), 2.81 (1H, dm, J=11.7 Hz), 4.08 (1H, dm, J=
13.0 Hz), 4.29 (1H, dm, J=13.7 Hz) . BC-NMR (C,
Dg, 80°C) &: 13.92, 20.81, 25.15, 28.46, 28.82, 28.94,
30.35, 41.22, 43.69, 49.05, 52.36, 53.67, 65.67, 78.64,
154.37. IR (Film) cm~!; 1698 (carbamate, C=0).
HR-MS m/z: Found 296.2455 (Calcd for C;;H3,N,
0, 296.2464) .

(4aR*,8a5™) -6-Acetyldecahydro [ 1,6 ] naphthyri-
dine, 152 (L& 9 (0.60 g, 1.83 mmol) % CH,
Cl, (1.8 ml) IZ{&AfHE L, trifluoroacetic acid (TFA)
(1.8mlD ZMATEIFT 1 REERL = ok
T, BEEEELTESNZEEZ CHCL (3.6
ml) IZIEEL, Ac,O (0.25ml, 0.27 g, 2.64 mmol),
Et;N (0.73ml, 0.53 g, 5.24 mmol), 4-dimethylami-
nopyridine (DMAP) (22.3 mg, 0.183 mmol) %l A
TEHZELREF, 0°C TIKRMEHRLE, KIEKRT
%, W EEEL, CHCL Z2MATHBEE L,
sat. K,CO; TYEd L7z, AHEZE, BiEL &
212 EtOH (3.6ml) [Z# M L, 20% Pd (OH),
0.12g) ZhNAT/KERE 1atm, Z{E T 3 KeEHE#E
U, BOBHTH, Mitz2s80, wiEez8EEL T
BoNEREEZTIVIF AL ORI TT 41—
(CH,Cl, : MeOH : 28% NH,OH=490: 9 : 1) Tk
8L T AMIRYHE 152 (0.21g, 1.16 mmol, 63
%) %Z1%7z. 'H-NMR (C¢Ds, 50°C) &: 0.90—1.48
(8H,m), 1.79 (3H, s), 2.32 (1H, ddm, J=10.0, 10.0
Hz), 2.47 (1H, m), 2.71—2.85 (2H, m), 3.09 (1H,
ddm, J=12.3, 12.3 Hz), 3.27 (1H, ddm, J=12.3,
12.3 Hz), 4.12 (1H, m). C-NMR (C¢Ds, 80°C) &:
20.80, 22.74, 27.34, 46.14, 53.29. IR (Film) cm™!;
1640 (amide, C=0), 3310 (NH). HR-MS m/z:
Found 182.1422 (Calcd for C;oH;sN,O 182.1419).

(4aR*,8a5*) -6-Pentanoyldecahydro[ 1,6 Inaphthy-
ridine, 15b 152 DGR & FFR D FIETIT- 72,
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&9 (0.42 ¢, 1.27 mmol) % CH,Cl, (1.3ml),
TFA (1.3ml) T Boc %KL, CHCL (2.6
ml), BuCOCI (0.23ml, 0.23 g, 1.91 mmol), Et;N
(0.53ml, 0.39g, 3.85mmol), DMAP (15.5 mg,
0.123mmol) TX > % J A4 )bl /=. 20%
Pd(OH), (0.08 g), EtOH (2.6 ml) % fiix T/KEE
latm TR DI)VEEREL, SURTIVHT LD
o cZ <7 ¢— (CH,ClL : MeOH : 28 % NH,OH
=60:9:1) THEL THHEAMIKYE 15b (0.16
g, 0.713 mmol, 56%) %#%/-. 'H-NMR (C4Ds, 80
°C) 6:0.90 3H,t, J=7.3 Hz), 1.05—1.47 (10H, s),
1.69 (2H, tt, J=7.3, 7.3 Hz), 2.15 H, t, J=7.3
Hz), 2.41 (1H, ddd, J=11.5, 11.5, 3.0 Hz), 2.61
(1H, ddd, J=3.8, 3.8, 3.8 Hz), 2.78 (1H, ddd, J=
11.5, 4.0, 4.0 Hz), 3.23 (1H, ddd, J=13.4, 13.4, 3.3
Hz), 3.38 (1H, ddm, J=11.3, 11.3 Hz), 3.97 (2H,
br). BC-NMR (C¢Dg, 80°C) &: 13.79, 22.68, 22.75,
27.34, 27.78, 32.78, 35.83, 46.10, 53.39, 170.49. IR
(Film) cm~!; 1636 (amide, C=0), 3310 (NH). HR-
MS m/z: Found 224.1859 (Calcd for C;3;H,N,O
224.1889) .

(4aR*,8a5*) -6-Benzoyldecahydro[ 1,6 |naphthyri-
dine, 15¢ 152 D ERLEFBRDOFILETIT> 2. 1k
5% 9 (042¢g, 1.27mmol) % CH,Cl, (1.3ml),
TFA (1.3ml) T Boc ZZFREL, CHCL (2.6
ml), PhCOCI (0.21 ml, 0.25g, 1.81 mmol), Et;N
(0.53ml, 0.39g, 3.85mmol), DMAP (15.5 mg,
0.123 mmol) TN/ 1)UL /2. 20%Pd(OH),
(0.08¢g), EtOH (2.6 ml) % fiA CT/KFE/E 1atm T
RPN HEEREL, 2UATFINVAT LU NS
57 4 — (CH,Cl, : MeOH : 28% NH,OH=60: 9 :
1) THEL THEAMRYE 15¢  (0.17g, 0.705
mmol, 55%) %%&7=. 'H-NMR (Ce¢Ds, 80°C) 6:
1.06—1.57 (8H, m), 2.28 (1H, ddd, J=11.4, 11.4,
2.9Hz), 2.62 (1H, ddd, J=3.7, 3.7, 3.7Hz), 2.76
(1H, ddd, J=11.4, 3.8, 3.8 Hz), 3.33 (1H, ddd, J=
10.3, 3.1, 3.1 Hz), 3.50 (1H, dd, J=12.3, 10.5 Hz),
3.64 (2H, br), 7.12—7.16 (3H, aromatic), 7.37—
7.41 (2H, aromatic). BC-NMR (C¢Ds, 80°C) o:
22.54, 27.26, 31.61, 35.72, 46.16, 53.43, 128.16,
128.23, 129.02, 137.78, 169.83. IR (Film) cm~!; 1634
(amide, C=0), 3310 (NH). HR-MS m/z: Found
244.1594 (Calced for C;sH,N,O 244.1575) .

(4aR*,8aR*) -6-Acetyldecahydro [ 1,6 ] naphthyri-
dine, 16a 152 D& RO FETIT o2, 1k
A4 12 (1.10 g, 3.33 mmol) % CH,Cl, (3.3ml),
TFA (3.3ml) T Boc KZFrEL, CH)Cl, (6.6
ml), Ac,O (0.47 ml, 0.51 g, 5.00 mmol), Et;N (1.39
ml, 1.01g, 9.98 mmol), DMAP (40.0 mg, 0.327
mmol) T7tF Ikl 7. 20%Pd(OH), (0.22¢g),
EtOH (6.6 ml) ZfIA T/KFHEE 1 atm TR D)L
ZREL, YUATNASTLIAINT T T 14—
(CH,Cl, : MeOH : 28% NH,OH=60: 9 : 1) Tk
8L T ARy E 16a (0.34¢, 1.87 mmol, 56
%) %Zf%7z. 'H-NMR (C¢Dg, 60°C) &: 0.72 (1H,
m), 0.95 (1H, m), 1.29—1.46 (6H, m), 1.77 (3H,
s), 1.80 (1H, m), 2.19 (1H, br), 2.35 (1H, ddd, J=
11.5,11.5,3.8 Hz), 2.81 (1H, dm, J=11.5Hz), 3.09
—3.23 (1H, br), 4.65—4.85 (1H, br) . 3C-NMR (Cg
Dg, 80°C) J: 20.88, 26.63, 28.67, 33.02, 42.20, 47.05,
60.90. IR (Film) cm~!; 1638 (amide, C=0), 3280
(NH) . HR-MS m/z: Found 182.1413 (Calcd for Cy,
H,N,O 182.1419).

( 4aR*,8aR*) -6-Pentanoyldecahydro [ 1,6 ] na-
phthyridine, 16b  15a O &L & [k D FiE T
7=. {t&W 12 (0.50 g, 1.52 mmol) % CH,Cl, (1.5
ml), TFA (1.5ml) T Boc#ZFr%EL, CHCL
(3.0 ml), BuCOCI (0.27 ml, 0.27 g, 2.24 mmol) , Et;N
(0.64ml, 0.47g, 4.64mmol), DMAP (19.0 mg,
0.156mmol) TX>% J A4 )Lkl /=. 20%
Pd(OH), (0.10g), EtOH (3.0ml) %Nz T/KHEE
latm TR DVI)VEEREL, SUATINHT LD
O~ k%257 ¢ — (CH,ClL, : MeOH : 28% NH,OH
=60:9:1) THEL THRHAAMNRYE 16b (0.24
g, 1.07 mmol, 70%) % #%7=. 'H-NMR (C¢Ds, 80°C)
0:0.69 (1H, m), 0.89 (3H, t, J=7.3 Hz), 0.97 (1H,
m), 1.22—1.40 (9H, m), 1.65—1.86 (3H, m), 2.09
(2H, t, J=7.3 Hz),2.36 (1H, ddd, J=11.6, 11.6, 3.6
Hz),2.51 (1H, br), 2.80 (1H, dm, J=11.6 Hz), 3.25
—3.37 (1H, br), 4.74—4.95 (1H, br) . 3C-NMR (Cq
Dg, 80°C) §: 13.79, 22.70, 26.73, 27.72, 28.75, 32.85,
33.18, 42.42, 47.12, 61.14, 170.36. IR (Film) cm™!;
1638 (amide, C=0), 3310 (NH). HR-MS m/z:
Found 224.1904 (Calcd for C3H,4N,0 224.1889) .

(4aR*,8aR*) -6-Benzoyldecahydro[ 1,6 Inaphthyri-
dine, 16c 152 DR E RO FETIT - 72, 1k
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A4 12 (0.50 g, 1.52mmol) % CH,Cl, (1.5ml),
TFA (1.5ml) T Boc £ ZFRZEL, CHClL (3.0
ml), PhCOCI (0.26 ml, 0.31g, 2.21 mmol), Et;N
(0.64ml, 0.47g, 4.64mmol), DMAP (19.0 mg,
0.156 mmol) TN/ 1)UL /. 20%Pd(OH),
(0.10g), EtOH (3.0ml) #%fHiA CT/KF%E/E 1atm T
RPNV HEEREL, 2UATINVAT LU T
7 7 14— (CH,CI, : MeOH : 28 % NH,OH=50:9:
1) THEL TEAMHKRYE 16¢ (0.24 g, 1.00 mmol,
66%) %f%7=. 'H-NMR (C¢Dg, 80°C) J: 0.70 (1H,
m), 1.11 (1H, m), 1.18—1.47 (6H, m), 1.88 (1H,
m), 2.17 (H, dd, J=13.0, 11.5Hz), 2.37 (1H, m),
2.55 (1H, m), 2.80 (1H, dm, J=11.5Hz), 4.14—
4.21 (2H, br), 7.08—7.12 (3H, aromatic), 7.35—
7.45 (2H, aromatic). BC-NMR (C¢Ds, 80°C) o:
26.60, 28.59, 33.07, 42.36, 44.63, 47.06, 49.50, 61.07,
127.35, 128.30, 129.16, 137.60, 169.63. IR (Film)
cm~!; 1630 (amide, C=0), 3310 (NH). HR-MS m/
z: Found 244.1586 (Calcd for C;sH,)N,O 244.1575).
( 4aR*,8a5*) -6-Acetyl-1-methyldecahydro [ 1,6 ]
it & ¥ 10 (0.243 g, 0.956
mmol) % CH,Cl, (1.0ml) 2 fE L, trifluoro-
acetic acid (TFA) (1.0 ml) ZjiA C=HE T 1 K
Lz RS TE, BEREEZEEL TR NEE
%Z CH)Cl, (2.0mlD) IZ¥Ef#EL, Ac,O (0.21ml, 0.23
g, 2.25 mmol), Et;N (0.70 ml, 0.51 g, 5.04 mmol), 4-
dimethylaminopyridine (DMAP) (12.0mg, 0.01
mmol) ZMA TEFEKR F, 0°C T I1KEHEIHRL
o, RIS T, wiEEZ3E AL, CHCL Z2MAT
A &L, 10%NaOH Ty L 7z, /K@% NaCl
THRIFIL, CHCL THitiL THEEICGOE .
BHEZRHEL THEoNLREZS U AT IVAT A
7 ax s 5 71— (CHCL : MeOH : 28 % NH,
OH=60:9:1) THHEL TKEAMKYE 17a
(0.146 g, 0.774 mmol, 78%) %1%7=. 'H-NMR (Cq
Dg, 80°C) 6: 1.15—1.50 (4H, m), 1.53—1.77 (3H,
m), 1.80 3H, s), 1.89—1.99 (1H, m), 2.01 (3H, s),
2.08 (1H, m), 2.41 (1H, m), 2.80—4.00 (4H, br).
BC-NMR (C4¢Dg, 80°C) J: 20.84, 23.36, 26.04, 28.74,
36.56, 42.50, 45.50, 53.73, 60.56, 167.72. IR (Film)
cm~!; 1644 (amide, C=0). HR-MS m/z: Found
196.1594 (Calcd for C;;H,)N,O 196.1575).
(4aR*,8a5™)-1-Methyl-6-pentanoyldecahydro[1,6]

naphthyridine, 17a

naphthyridine, 17b  17a O &K & FFED FiE T
7o 7=. L& 10 (0.202 g, 0.794 mmol) % CH,Cl,
(0.8 ml), TFA (0.8 ml) T Boc £ #[fr%EL, CH,CL
(1.6 ml), BuCOCI (0.19 ml, 0.19 g, 1.58 mmol), Et;N
(0.55ml, 0.40 g, 3.95 mmol), DMAP (10.0 mg, 0.08
mmol) TX>% /A1)t L. >URTIVAT A
710X k27571 — (CH,Cl, : MeOH : 28 % NH,
OH=280:9:1) THEL TRHEAOMIKYE 170
(0.126 g, 0.529 mmol, 67%) %1%7=. 'H-NMR (Cq
Dg, 80°C) &: 0.90 (3H, t, J=7.3 Hz), 1.14—1.81
(11H, m), 1.97—2.04 (2H, m), 2.06 (3H, s), 2.16
(2H, t, J=7.3 Hz), 2.45 (1H, m), 2.44—3.50 (4H,
br). 3C-NMR (C¢Ds, 80°C) o: 13.81, 22.74, 23.35,
26.17, 27.76, 32.77, 36.68, 42.52, 53.79, 60.69,
170.48. IR (Film) cm~!; 1642 (amide, C=0). HR—
MS m/z: Found 238.2031 (Calcd for C;,H,sN,O
238.2045) .

(4aR*,8a5™) -6-Benzoyl-1-methyldecahydro [ 1,6 ]
17a O &L & [k DFETIT
> 7. L& 10 (0.198 g, 0.778 mmol) % CH,Cl,
(0.8 ml), TFA (0.8 ml) T Boc J:#FrZEL, CH,Cl,
(1.6ml), PhCOCI (0.18 ml, 0.22g, 1.57 mmol),
Et;N (0.54 ml, 0.39 g, 3.85 mmol) , DMAP (10.0 mg,
0.08 mmol) TRV AUkl URATINAS
L7107 571 — (CH)Cl : MeOH : 28 %
NH, OH=80:9:1) THHEL THHAMKME
17¢ (0.118 g, 0.457 mmol, 59%) #f57/-. 'H-NMR
(C¢Dg, 80°C) o: 1.17—1.73 (7H, m), 1.95—1.98
(1H, m), 2.03 (3H, s), 2.15 (1H, m), 2.46 (1H, m),
3.35—3.67 (4H, m), 7.14—7.20 (3H, aromatic),
7.37—7.41 (2H, aromatic). 3C-NMR (C¢Dg, 80°C)
d: 23.27, 24.69, 26.17, 36.71, 42.51, 53.94, 60.71,
127.44, 128.25, 129.02, 137.79, 169.87. IR (Film)
cm—!; 1632 (amide, C=0). HR-MS m/z: Found
258.1716 (Calcd for C;gHp,N,O 258.1732) .

( 4aR*,8a5™*) -1-Acetyl-6-butyldecahydro [ 1,6 ]
17a D &L E AR D FE T
S7=. L& 11 (0.388 g, 1.44 mmol) % CH,Cl,
(1.5ml), TFA (1.5ml) T Boc #%Fp%EL, CH,
Cl, 3.0ml), Ac,0 (0.20 ml, 0.22 g, 2.15 mmol), Et;N
(0.60 ml, 0.44 g, 4.35 mmol), DMAP (17.0 mg, 0.14
mmol) TYtFIVL7= UBTINAITLIDO
<~ k257 ¢— (CH,Cl, : MeOH : 28% NH,OH=

naphthyridine, 17¢

naphthyridine, 18a
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80:9:1) THHL T AMINYIHE 18a (0.343 g,
1.44 mmol, 95%) #Z1%7=. 'H-NMR (C¢Ds, 80°C)
0:091 3H,t,J=7.1Hz), 1.09—1.47 (9H, m), 1.56
—1.69 2H, m), 1.82 (3H, s), 2.20—2.36 (4H, m),
2.51 (1H, ddd, J=9.7, 4.0, 4.0 Hz), 2.64 (1H, ddd,
J=10.0, 3.3, 3.3 Hz), 2.84 (1H, br), 3.22 (1H, br),
4.31 (1H, br). BC-NMR (C¢Ds, 80°C) J: 13.96,
20.75, 20.78, 24.61, 29.79, 36.87, 47.79, 53.77,
58.54, 167.67. IR (Film) cm~!; 1648 (amide, C=
0). HR-MS m/z: Found 238.2057 (Calcd for C,,H,,
N,O 238.2045) .

(4aR*,8a5*) -6-Butyl-1-pentanoyldecahydro [ 1,6 ]
naphthyridine, 18b  17a O &k & [k D FiE T
fTo7=. {t&% 11 (0.416 g, 1.40 mmol) % CH,Cl,
(1.5ml, TFA (1.5ml) T BocHZEFRrEL, CH,ClL
(3.0 ml), BuCOCI (0.25 ml, 0.25 g, 2.07 mmol) , Et;N
(0.58 ml, 0.42 g, 4.15 mmol), DMAP (18.0 mg, 0.15
mmol) TXR>2% /A1)t L=, U BTV T A
7nax 757 ¢ — (CH)Cl, : MeOH : 28 % NH,
OH=130:9:1) THHEL THHAAMHIKYE 18b
(0.291 g, 1.04 mmol, 74%) %%57=. 'H-NMR (Cq
Ds, 80°C) 6: 0.90 3H, t, J=7.3Hz), 0.91 (3H,t, J
=7.2Hz), 1.09—1.48 (11H, m), 1.53—1.77 (4H,
m), 2.15 2H, t, J=7.4Hz), 2.20—2.40 (4H, m),
2.52 (1H, ddd, J=9.6, 4.1, 4.1 Hz), 2.70 (1H, ddd,
J=10.0, 3.3, 3.2 Hz), 2.90 (1H, dm, J=11.2 Hz),
4.30 (2H, br). BC-NMR (C¢Ds, 80°C) &: 13.79,
13.95, 20.77, 22.77, 24.60, 24.89, 27.76, 29.77, 32.72,
36.95, 47.91, 53.80, 58.67, 170.55. IR (Film) cm™1;
1646 (amide, C=0). HR-MS m/z: Found 280.2521
(Calcd for C;H;,N,0 280.2515).

( 4aR*,8a5*) -1-Benzoyl-6-butyldecahydro [ 1,6 ]
naphthyridine, 18c  17a O &k & [k D Tk TIT
> 7. {t&% 11 (0.300 g, 1.01 mmol) 7% CH,Cl,
(1.5ml, TFA (1.5ml) T Boc#ZFREL, CH,CL
(3.0 ml), PhCOCI (0.18 ml, 0.22 g, 1.57 mmol) , Et;N
(0.42ml, 0.31 g, 3.06 mmol), DMAP (13.0 mg, 0.11
mmol) TRV A )L, ZUATINHIT LD
o~ k27 1— (CH,CL : MeOH : 28% NH,OH
=135:9:1) THHL THEAMRYE 18
(0.271 g, 0.902mmol, 89%) #75/=. 'H-NMR
(C¢Dg, 80°C) 6: 0.90 (3H, t, J=7.2Hz), 1.31—1.45
(9H, m), 1.63—1.79 2H, m), 2.17—2.38 (4H, m),

2.52 (1H, ddd, J=9.4, 4.0, 4.0 Hz), 2.86 (1H, ddd,
J=9.8,3.2,3.2Hz), 3.04 (1H, dd, J=13.1,3.3 Hz),
3.80—3.95 (2H, m), 7.09—7.13 (3H, aromatic),
7.36—7.41 (2H, aromatic). 3C-NMR (C¢Dy, 80°C)
J: 13.97, 20.78, 21.19, 24.54, 25.05, 29.68, 37.04,
42.92, 48.10, 53.77, 58.63, 58.67, 127.52, 128.18,
128.97, 137.72, 169.95. IR (Film) cm™!; 1636
(amide, C=0). HR-MS m/z: Found 300.2198
(Calcd for C9H,sN,0 300.2202) .

(4aR*,8aR*) -6-Acetyl-1-methyldecahydro [ 1,6 ]
naphthyridine, 192  17a O &k & RO FE T
S7-. L& 13 (0.207 g, 0.813 mmol) % CH,Cl,
(0.8 ml), TFA (0.8 ml) T Boc ##FRZ%EL, CHCL
(1.6ml), Ac,O (0.15ml, 0.16 g, 1.59 mmol), Et;N
(0.54 ml, 0.39 g, 3.85 mmol), DMAP (10.0 mg, 0.08
mmol) TYtFIVtL7=. UBTINAITLZO
<X~ 57 41— (CH,Cl : MeOH : 28 % NH,OH=
60:9:1) THHEL THREGHRYE 19a (0.141 g,
0.718 mmol, 88%) Zf%7/z. 'H-NMR (C¢Dg, 60°C)
0:0.62 (1H, m), 0.96—1.57 (7H, m), 1.76 (3H, s),
1.81 (1H, ddd, J=12.1,12.1, 2.9 Hz), 1.99 (3H, s),
2.19 (1H, br), 2.46 (1H, br), 2.64 (1H, dm, J=11.4
Hz), 3.09—3.23 (1H, br), 4.70—4.89 (1H, br).
BC-NMR (C4Dg, 80°C) &: 20.80, 25.46, 28.75, 30.37,
38.33, 40.96, 42.05, 57.61, 67.88, 167.36. IR (Film)
cm~!; 1647 (amide, C=0). HR-MS m/z: Found
196.1549 (Calcd for C;;H,N,O 196.1575).

(4aR*,8aR*)-1-Methyl-6-pentanoyldecahydro[1,6]
naphthyridine, 19b  17a O &R E R D F1E T
fio7z. (L& 13 (0.201 g, 0.790 mmol) % CH,CL,
(0.8 ml), TFA (0.8 ml) T Boc ##FRZEL, CH,CL
(1.6 ml), BuCOCI (0.19 ml, 0.19 g, 1.60 mmol) , Et;N
(0.54 ml, 0.39 g, 3.85 mmol), DMAP (10.0 mg, 0.08
mmol) TX>% /A )bt L7=. S UBTIHT A
70X K275 74— (CH)L : MeOH : 28%NH,
OH=90:9:1) THEL THREAMIKRYE 19b
(0.180g, 0.756 mmol, 96%) #%157/-. 'H-NMR
(C¢Dg, 60°C) o: 0.65 (1H, m), 0.89 (3H, t, J=7.3
Hz), 1.12—1.40 (7H, m), 1.55—1.89 (5H, m), 2.01
(3H, s), 2.10 (1H, t, J=7.6 Hz), 2.19—2.40 (2H,
br), 3.20—3.39 (1H, br), 2.64 (1H, dm, J=11.0
Hz), 3.20—3.39 (1H, br), 4.74—4.92 (1H, br).
BC-NMR (C¢Dg, 80°C) o: 13.76, 22.65, 25.46, 27.68,
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28.80, 30.55, 32.70, 42.00, 57.61, 68.03, 170.16. IR
(Film) cm™!; 1645 (amide, C=0). HR-MS m/z:
Found 238.2047 (Calcd for C4H,sN,O 238.2045) .

(4aR*,8aR*) -6-Benzoyl-1-methyldecahydro [ 1,6 ]
17a DGRk E RO FIETEH
> 7=, &% 13 (0.200 g, 0.786 mmol) % CH,CI,
(0.8 ml), TFA (0.8 ml) T BocHZFrEL, CH,CL
(1.6 ml), PhCOCIl (0.18 ml, 0.22 g, 1.55 mmol), Et;N
(0.54 ml, 0.39 g, 3.85 mmol), DMAP (10.0 mg, 0.08
mmol) TRV M)Wkl SURTIVIT LD
O< k%5 71— (CH,ClL : MeOH : 28 % NH,OH
=90:9:1) THEL THHEAMRYE 19¢ (0.196
g, 0.759 mmol, 97%) %#%+/=. 'H-NMR (C¢Ds, 60
°C) 6:0.63 (1H, m), 1.14—1.42 (5H, m), 1.46—1.63
(2H, m), 1.82 (1H, ddd, J=11.8, 11.8,3.0 Hz), 2.00
(3H,s), 2.30 (1H, dd, J=13.2, 11.0 Hz), 2.54 (1H,
ddd, J=13.0, 13.0, 3.0 Hz), 2.64 (1H, dm, J=11.2
Hz), 4.10—4.16 (2H, br), 7.08—7.12 (3H, aromat-
ic), 7.36—7.41 (2H, aromatic). 3C-NMR (C¢Dy, 80
°C) J:25.44, 28.64, 30.50, 41.14, 42.07, 44.66, 49.50,
57.59, 67.94, 127.40, 128.30, 129.22, 137.44, 169.43.
IR (Film) cm~!; 1634 (amide, C=0). HR-MS m/z:
Found 258.1722 (Calcd for C¢H,,N,0 258.1732).

( 4aR*,8aR*) -6-Acetyl-1-butyldecahydro [ 1,6 ]
17a D E L E RO FETTT
> 7. {t&W 14 (0.448 g, 1.51 mmol) % CH,CI,
(0.8 ml), TFA (0.8 ml) T BocHZEFrEL, CH,CL
(1.5ml), Ac,0O (0.23ml, 0.25g, 2.45 mmol), Et;N
(0.67 ml, 0.49 g, 4.84 mmol), DMAP (19.0 mg, 0.16
mmol) T7tFIkL7z. UATINASLZO
< %57 ¢— (CH,ClL : MeOH : 28% NH,OH=
100:9: 1) THEL THHAAMHIKYE 202 (0.343
g, 1.44 mmol, 95%) Z157=. 'H-NMR (C¢Ds, 60°C)
0:0.68 (1H, m), 0.90 (3H,t, J=6.9Hz), 1.18—1.59
(12H, m), 1.79 (3H, s), 1.90 (1H, ddd, J=11.6,
11.6, 3.1 Hz), 2.06 (1H, m), 2.25 (1H, br), 2.54
(1H, m), 2.81 (1H, dm, J=11.6 Hz), 3.13—3.29
(1H, br), 4.66—4.88 (1H, br). 3C-NMR (C¢Ds, 80
°C) J: 13.61, 20.45, 20.48, 25.22, 28.47, 28.62, 30.11,
41.05, 52.02, 52.23, 65.28, 167.06. IR (Film) cm~1;
1652 (amide, C=0). HR-MS m/z: Found 238.2051
(Caled for C,HyN,O 238.2045) .

(4aR*,8aR*) -1-Butyl-6-pentanoyldecahydro[ 1,6 ]

naphthyridine, 19¢

naphthyridine, 20a

naphthyridine, 20b  17a O &K & FFED F1E T
fro7=. (LAY 14 (0.430 g, 1.45 mmol) % CH,CI,
(0.8 ml), TFA (0.8 ml) T Boc £ #[fr%EL, CH,CL
(1.5 ml), BuCOCI (0.27 ml, 0.27 g, 2.24 mmol) , Et;N
(0.64 ml, 0.47 g, 4.64 mmol), DMAP (19.0 mg, 0.16
mmol) TX>% /A1)t L. >URTIVAT A
710X k27571 — (CH,Cl, : MeOH : 28 % NH,
OH=130:9:1) THHEL TRHLMHRKRYE 20b
(0.268 g, 0.956mmol, 66%) %7%7-. 'H-NMR
(C¢Dg, 60°C) 4: 0.70 (1H, m), 0.89 (3H, t, J=6.9
Hz), 0.90 (3H,t, J=6.9 Hz), 1.13—1.77 (15H, m),
1.91 (1H, ddd, J=11.6, 11.6, 3.1 Hz), 2.02—2.07
(1H, m), 2.12 (4H, t, J=7.4Hz), 2.56 (1H, m),
2.82 (1H, dm, J=11.6 Hz), 3.31—3.51 (1H, br),
4.72—4.96 (1H, br). BC-NMR (C¢Ds, 80°C) o:
13.79, 13.93, 20.84, 22.71, 25.59, 27.70, 28.88, 29.01,
30.64, 32.74, 41.59, 52.38, 53.66, 65.79, 170.08. IR
(Film) cm~!; 1647 (amide, C=0). HR-MS m/z:
Found 280.2543 (Caled for Cj;H;,N,0 280.2515) .

( 4aR*,8aR*) -6-Benzoyl-1-butyldecahydro [ 1,6 ]
17a O &Rk & [k DFIETIT
S>7=. L& 14 (0.420 g, 1.42mmol) % CH,Cl,
(0.8 ml), TFA (0.8 ml) T Boc J:#&FrZEL, CH,Cl,
(1.5 ml), PhCOCI (0.25 ml, 0.30 g, 2.13 mmol) , Et;N
(0.59 ml, 0.43 g, 4.25 mmol), DMAP (17.0 mg, 0.14
mmol) TRV AL, SURNTIVAT LD
O~ k%257 ¢ — (CH,ClL, : MeOH : 28% NH,OH
=130:9:1) THHEL TEMER20c (0.421g,
1.37 mmol, 97%) %#f%7-. m.p. 66°C. 'H-NMR
(C¢Dg, 60°C) 4: 0.70 (1H, m), 0.89 (3H, t, J=6.9
Hz), 0.90 (3H,t, J=6.9 Hz), 1.13—1.77 (15H, m),
1.91 (1H, ddd, J=11.6, 11.6, 3.1 Hz), 2.02—2.07
(1H, m), 2.12 (4H, t, J=7.4Hz), 2.56 (1H, m),
2.82 (1H, dm, J=11.6 Hz), 3.31—3.51 (1H, br),
4.72—4.96 (1H, br). BC-NMR (C¢Ds, 80°C) o:
13.79, 13.93, 20.84, 22.71, 25.59, 27.70, 28.88, 29.01,
30.64, 32.74, 41.59, 52.38, 53.66, 65.79, 170.08. IR
(Film) cm™!; 1647 (amide, C=0). HR-MS m/z:
Found 280.2543 (Caled for Cj;H;,N,0 280.2515) .

naphthyridine, 20c

HEE AR R A AR AR 20 ©
EITONZbDTHD, ZIITHEHLELET.
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