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(57) Abstract: The present invention dis-
closes a method of synthesizing an g-amino
acid derivative with g-alkyl side chain sub-
stitution. The method comprises: reacting
an alkene with 9-bbn at 0-80°C for 0.5-12
h, and then adding an imine to react at O-
90°C for 12-48 h with the presence of a
transition metal salt, a base and an organic
solvent to generate an a-amino acid deriv-
ative. In the present invention, an alkene is
employed to in-situ generate an alkyl boron
reagent, wherein the reaction condition is
mild and the alkaline can be selected from
a wide range. For the existing synthesis
methods, a strict anhydrous and anaerobic
condition is required, complex reaction op-
erations are involved, and a low temperate
is needed for the reaction to occur, thus
causing a high cooling cost. On the con-
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quire an anhydrous and anaerobic condi-
tion, and the reaction can occur at the room
temperature or a slightly higher temperat-
ure.
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a-Le BRI o- B R ERATEMIN & 05

BOAR G
AR WE TAIE UL, B K o-5i 5 S HEBARHT o-Z B IR AT
TR,

HRBOR

BIE AL B I R AR BCEA, LRI AR IR 2 RIR R 254
T E B R IT . EARR SR E YR YR A ST A R AR, A
BRIE /& VF 2L IS BT A, TR a-Z ZRIRAT BN & O — EAR BT 2
AL

H AT R IE ) a- 2 RRAT BRI & OE A — il A, A
KA T AT AT EAAE R 2 B AR 4 (1D BLH RN IR B (20
Ll Hantzsch BEMFONIE IR (3)BAHAR BRI Jvig I o

R BLE RGN, A SR X AT I R M T 75 B H R
Pro . (D AHUEREGH; 20 AHERT (3 AP .

IR AL v, IRAFSRAEET A, AR R

KWANE

AT IR ARG S SA L, AR HWE TR eE, &S
[ o=t S B BRI o= SRR AT AR 00 A )7V, %7 v i B T RLARAD 5
HHE, BN R ST,

AR B H Bl RE i AT % SE

o= EE AR a- B RRRATE WIS T v, AR LT DR

(1) BUGIRS 9-B%0A(3,3,1)- T4 (FAIFK 9-bbn) fE 0-80°C (4ik 60°C)
NP 0.5-12h, BRGNS, fEid i@ Eh. BFa HUARIAFE s T,
F 0-90°C (i 70°C) TN 12-48h, AR a- AR ERATAEDD;
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(2) RNEH R, R RICR Y7 S alite; Fridh: 28 el f
TSR 2T 2R RS A
PR WG S5 A Fos, Mkersifin B Jras, 9-bbn Zikyii=X C
P, a-d RT3 D PR

MH
0 Hﬁwi o Wo
¥4
r e Aog R, Ot
A B [ D

fEX A A D H, RN 4-MeOCeHas 2-MeOCsHyn 4-MeCeHan 3-MeCoHas
4-CICsH4~ 4-BrCeHyn 4-NO,CgHyv Ph. 4-COOEtCeH, BY 1-25 5 H i) —Fl;

7E B M D 1, Ry N IE T 4 3R OV Ph 4-MeOCeHa 4-MeCoHy 3-MeCoHa-
4-CICsH4v 4-BrCeHy 4-BuCeHu. 1-Z8 3ok, 2-M 03 Kk o i) — Fifrs

FT il W% 28 A & Sk iE (Borrione, E ., Prato,M.; Scorrano,G.; Stivanello,M.
Synthesis and cycloaddition reaction of ethyl glyoxylate imines. Synthesis of
substituted furo-[3,2-c]quinolines and 7H-indeno[2,1-c]quinolines|[]].
J Heterocycl.Chem. 1988.25.1831).

AR 45 55 9-bbn 1 BE K LE 9 1:1;

T IR M I 5 W IR R 2 B o (1-3):1, A% 1.5:1

PR IR 95 < R Ry ARl BEIRAL . =R, R 2 lE.
TR R, SUICHR . WA SRR ER N . SRR IRk
VAR WA | AR Bl SR AR T ) — A, IR AR, R

BT 188 Cs,COs. NaOMe NaOBu. LiOMe. Li,COs. Na,COs. NaOEt.
K>COs. LiO'Bu B KOEt i) —Ff, ik Cs,COs, M hm .

FTik B HLA RN 2R ek 1,2- S Lkt
bR R A A N AN T R
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R
NH
) HB~ Cu or Pd&h O
/Nq)k + A + TEEEwe— Ry
Ri OFEt Ra W, BA OEt
A B C D

AR WIS T B SR BAT AT IR 08 f R 8Ok

AR MA@ I 2 R 5 1 Hooss, ANl & ke
B S BRI KA 2 AU . AN R R R R AT, DR, 7
Y o aide .

AR RIS 9-bbn JEAL AR ke SR B SRS, ke e
MIZ o [N BAT & BT IR A TRk, SRR R 2, N
ZAEARIR T AT, SRR TA S WA TR IC KT S, R S B AT BLAE
S R T S IR T AT

P P 356, B
12 a1 A,
P2 LB BRI
B3 2 AEY 2 aEEA.
B4 LAY 2 FIBRIE I
M5 2 a3 A,
K6 2B 3 HIBRIE I
7 2 s 4 AR
K8 RS 4 HIBRIE A
K9 2 baH s AL,
10 258 5 misisE.

HAR S 7
T4 S A B B B AR VR — 2B VA B, (A R W I Sty =
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L 1
a-EIERAT AN & Tk, ARG T L.
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(1) fEEE s, MAXHEERE (123mg, 0.1mmol), ZMEEMR L Es
(102mg, 0.lmmol), T/KBERH (71mg, 0.5mmol), &4 2mL), BS
AT W RN, 0.5he S8 5 I U8 B 2o i BRAMHH S0 P e BEvR v, e
S HEE, 155 0.1mmol W,

L
NN O
Y

() fECHEZSREANEHE PR LM (15.1mg, 0.15mmol), 9-bbn
(0.3mL; 0.15mmol, 9-bbn >4 0.5mol/L ) THF i), JL/KH K 1mL, BEH
1F 60° CHERER M Th fi7, fF1Rin#, AHB=E. RIEKOMANBRRH#E (Smg,
0.015mmol). HALIA] (0.9mg, 0.0lmmol), HHE (1) MWNE, &5 70°C
NS 24h. RPNTERESE, RERON IR RAE B RS, B8, BT, SRAFEENT
By Eaifh, 14205 23.5mg, FEEN: 75%.

N S B A5 i R 5 A A B T

'H NMR (400 MHz, CDCl:) § 7.28 (t,J = 7.3 Hz, 2H), 7.18 (d, J = 7.2 Hz, 3H),
6.75 (d,J = 7.9 Hz, 2H), 6.56 (d, J = 7.8 Hz, 2H), 4.14 (g, J = 7.1 Hz, 2H), 3.97 (s,
1H), 3.91 (s, 1H), 3.71 (s, 3H), 2.77 (t,J = 7.7 Hz, 2H), 2.06 (ddd, J =27.9,13.5, 6.9
Hz, 2H), 1.22 (t,J = 7.1 Hz, 3H). &% UL 1.

3C NMR (101 MHz, CDCl;) & 174.35, 152.83, 141.07, 128.58, 128.53, 126.18,
115.30,114.92, 61.05, 57.38, 55.72, 34 .81, 31.93, 14 31 B i I W1 2.

High Resolution MS: 1% {H Ci1oHsNO; [M+H]": 314.1751, KH: 314.1749.

R4 DAL B AT P 49 7 i R &5 R 0 T s

ol

&1

SE a7 2
- ERAT A G RO, AFE T A
(1) FEB B, INAKHE S Z (12.7mg, 0.1mmol), LR 28 (10.2mg,
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0.lmmol), FT/KIREAN (71mg, 0.5mmol), “FHH L CmL), BEREZSET
PN 0.5he Rl SRR R ER A — E W PEPe sk DRI, i T & S

7551 0.1mmol Y% .
Cl
\©\N4\[(O\/
(0]

(2) fECHEZE BB AMBEEE TR LM (15.1mg, 0.15mmol), 9-bbn
(0.3mL, 0.15mmol, 9-bbn & 0.5mol/L ] THF %>, FT/KHZK ImL, JBEW
TEOCHFE RN 1h J&, (Fim#k, BEREE. A5 REKIMABKRS (1.6mg,
0.015mmol>. L4 (1.9mg, 0.0lmmol), ¥ (1) KM, 2554 90°C
TN 24h. RPN SEYEE, e RS EIRIEE), g, BT, SREEZEN
=i, B2 5 19me, FEEAN: 60%.

A S TG B 757 i P 65 A A B T T

'H NMR (400 MHz, CDCl3) § 7.29 (t, J = 7.3 Hz, 2H), 7.20 (dd, J = 16.3, 7.2
Hz, 3H), 7.10 (d, J = 8.3 Hz, 2H), 6.49 (d, J= 8.3 Hz, 2H), 4.16 (dt, /= 11.7, 5.9 Hz,
3H), 4.04 —3.97 (m, 1H), 2.75 (t, J = 7.8 Hz, 2H), 2.21 — 2.12 (m, 1H), 2.04 (dd, J =
13.7,7.0 Hz, 1H), 1.26 (d, J = 6.6 Hz, 3H). &% WK 3.

13C NMR (101 MHz, CDCL3) & 173.66, 14542, 140.71, 129.15, 128.53, 128.50,
126.24, 123.01, 114.69, 61.26, 56.19, 34.43, 31.73, 14.25. il & W1 4.

High Resolution MS: it {H CisHCINO, [M+H]": 318.1255, K :
318.1254.

R4 DA 2 b HE Wy iy 757 LI R s
%sz
SEHES] 3

- RIERATAEMI G TV, AFE LR AR ER:
(D) EZEE T, MAXFEIERE (123mg, 0.1mmol), LR LB
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(10.2mg, 0.lmmol>, FE/KEIERHN (7lmg, 0.5mmol), —Z M4 2mL), BE
WAL Z W FHEFE RN, 0.5he #8518 KR AR FR AN — & el i e v, ﬁﬁ%a
i S E, 153 0.1mmol WHZ .

L
NN O
Y

(20 1F T B33 78 U 5 B s ¥R 2.4 (27mg, 0.15mmol), 9-bbn
(0.3mL, 0.15mmol, 9-bbn & 0.5mol/L ] THF %>, FT/KHZK ImL, JBEW
7£ 80°CHLFE M 1h J&, 7 ibhn#, AHIE =R, 285K NaOBu (1.5mg,
0.015mmol). BEEREE (2.4mg, 0.0lmmol), B (1) MEfE, &G4 0C T
&FQ% NNTEEESE, RE R NR R ARG, i e, RAAEEEE

o BAifh, 158755 22 3mg, FEEN: 57%.

ﬁ%f@%ﬁﬁmm A RAE R T

'H NMR (400 MHz, CDCls) & 7.40 (d,J = 7.8 Hz, 1H), 7.06 (d, /= 7.8 Hz, 1H),
6.76 (d,J = 8.2 Hz, 1H), 6.57 (d, J = 8.3 Hz, 1H), 4.15 (q, J = 7.1 Hz, 1H), 3.93 (t, J
= 6.3 Hz, 1H), 3.86 (s, 1H), 3.74 (s, 1H), 2.73 (t, /= 7.7 Hz, 1H), 2.05 (ddd, J =21.1,
13.7,7.0 Hz, 1H), 1.23 (t,J =7.1 Hz, 2H). &K WA 5.

13C NMR (101 MHz, CDCL3) & 174.17, 152.90, 140.87, 139.95, 131.54, 130.30,
119.92,115.33,114.91, 61.10, 57.17, 55.71, 34.54,31.25,14.25. Brig WK 6.

High Resolution MS: CioHxBrNO; il 5 {H [M+H]": 392.0856, A Hi :
392.0848.

R4 DAL B AT P 49 7 i R &5 R 0 T s

")

e 3

SCHE ] 4
o-ZBIERAT A& T, BT IR,
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(1) fEEE s, MAXHEERE (123mg, 0.1mmol), ZMEEMR L Es
(10.2mg, 0.Immol), /KM (71mg, 0.5mmol), &M 2mL), BE
AT W RN, 0.5he S8 5 I U8 B 2o i BRAMHH S0 P e BEvR v, e
S HEE, 155 0.1mmol W,

L
N7 N O
Y

() 7FEEHE ST A sEE P 1-c% (12.6mg, 0.15mmol), 9-bbn
(0.3mL; 0.15mmol, 9-bbn >4 0.5mol/L ) THF i), JL/KH K 1mL, BEH
1£ 60°CHEFE N Th j5, 5 1En#, AEBEE. RS IKIMA NaOMe (0.8mg,
0.015mmol). JRILIAR (14mg, 0.0lmmol), HHE (1) MWNE, &5 70°C
NS 24h. RPNTERESE, RERON IR RAE B RS, B8, BT, SRAFEENT
=B e aift, A28 21.0mg, RN 712%.

AN S5 BT A5 7= i P 435 AL R AE B 0 T

'H NMR (400 MHz, CDCl;) 8 6.76 (d, J = 8.7 Hz, 2H), 6.59 (d, J = 8.6 Hz, 2H),
416 (q,J =7.1 Hz, 2H), 3.94 (t, J = 6.4 Hz, 1H), 3.81 (d, J = 4.0 Hz, 1H), 3.73 (s,
3H), 1.82 — 1.70 (m, 2H), 1.42 (s, 2H), 1.33 — 1.26 (m, 6H), 1.23 (t, J = 7.1 Hz, 3H),
0.88 (t,J = 6.4 Hz, 3H). A% LI 7.

3C NMR (101 MHz, CDCl;) § 174.62, 152.69, 141.16, 115.12, 114.88, 60.86,
57.92,55.72,33.26,31.62,29.02,25.60,22.54, 1425, 14.03. Wit W& 8.

High Resolution MS: C7H»NO;s THHEAE[M+H]": 294.2064, K I 294.2063.

R4 DAL B AT P 49 7 i R &5 R 0 T s

Ao
N O\/

H

L&Y 4

SE e 5
- ERAT A G RO, AFE T A
(D) EZEE T, MAXFEIERE (123mg, 0.1mmol), LR LB
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(10.2mg, 0.lmmol>, FE/KEIERHN (7lmg, 0.5mmol), —Z M4 2mL), BE
WAL Z W FHEFE RN, 0.5he #8518 bR AR BRSO & PRI s, e i
i S E, 153 0.1mmol WHZ .

“L
NN
Y

(2 O BEE R AN EHE P IF s (123mg, 0.15mmol), 9-bbn
(0.3mL, 0.15mmol, 9-bbn & 0.5mol/L ] THF %>, FT/KHZK ImL, JBEW
7E 60°CHIFES M Th &, (Zin#, AR, RERTINABRE (Img,
0.015mmol). 5448 (1.8mg, 0.0lmmol), HHE (1) WWfE, )5 70°C
TN 24h. RPN SEYEE, e RS EIRIEE), g, BT, SREEZEN
=i, B2 2lmg, FEEAN: 72%.

A S TG B 757 i P 65 A A B T T

'H NMR (400 MHz, CDCls) § 6.75 (d, J = 8.3 Hz, 2H), 6.60 (d, J = 8.4 Hz, 2H),
415 (q,J=7.1 Hz, 2H), 3.85 (s, 1H), 3.75 (d, J = 6.0 Hz, 1H), 3.73 (s, 3H), 1.86 (d,
J=12.1Hz, 1H),1.77 (d,J = 11.5 Hz, 2H), 1.67 (d,J=11.6 Hz, 3H), 1.27 — 1.12 (m,
8H). Sl WLE 9.

13C NMR (101 MHz, CDCl3) § 174.02, 152.64, 141.68, 115.22, 114.87, 63.41,
60.69, 55.74, 41.33,29.68,29.23,26.23,26.11, 26.09, 14.30. Hi & W& 10.

High Resolution MS: Ci7HosNOs 154G [M+H]"™: 292.1907, &I 292.1906.

R4 DA B HEWT BT 43 7™ o B 45 R T B s

O

&Y s

IR St AR e BT (R Sty 5, ARAR S B 1R S TR AS 2 bk S
IR, AR BT AR T B AR T KR SE T 5 I T B fE ) 528 480 %
e dHE. Fite, NSRBI, A S AR I g Va B2 W
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1o o-bedE SCREIRHY o- R RRAT MG O i, HFIEAE T it LU T2

BRI 5 9-BIRGR(3,3,1)-TF4idE 0-80°C T ¥ 0.5-12h, SR/ IMANZ, 7E
PR AEPA AN N, T 0-90°C NV 12-48h, ApR o~
SERR AT A

AR W 5= A R, &R0 B fras, 9-bbn 5= C
FiR, o-ZEERAT YIS H s D i

NH
0 HB . /\/J\fo
2
R;N“‘ lL“r::lEt =Ry OEt
A B C D

7R A A D P, Ry N 4-MeOCeHu 2-MeOCsHy. 4-MeCgHys 3-MeCgHae
4-CIC¢Hy. 4-BrCsHiw 4-NO,CsHyw Ph. 4-COOECsH, %, 1-25 3% 1 i — Filr,

£ B A1 D 1, Ry NIE T3 24 . Ph 4-MeOCgH,+ 4-MeCsH,~ 3-MeCsHy
4-CICsH, 4-BrCeHy. 4-BuCeH,. 1-Z53E ol 21wy 3 v ff)—Fh

P et 55 S i g P O B D (1-3):1

Frif AN Cs2COsw NaOMe NaO'Bu. LiOMe. LixCOz. NayCOs+ NaOEt+
K>CO;+ LiOBu z KOEt 1] —Fi.

2. WRHARBAZER 1 Prid i) a- 2 B RAT AN S 75, HARHIEAE T i
WIS 9-MIXUIA(3,3,1)-F Rt BEAR LA 1:1.

3. WRABBCHIZER 1 Irid M a-Z LR AT G T v, HAHIEAE T frid
Wi 5 I ) BEJR EE A 1501

4. WHARRAEER 1 Prid i o- 20 B RATAEYIN S 75, HARHEAE T B
A S e oy e, BRERAR. SR, S . e o=
FEIEAL . BEPRRA . ST, BRALHD. HUFEER . S . JRAL VAR, At
PSR A T e R A e —

5. MUEEACREER 1 Frid 1 o- 2 ERRATED N G BTk, A T Brig
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3 T 4 e 3 I A

6~ MRHEALHNE K 1 Frid (1] o-Z AR AT A5 T 18, JURMIEAE T g
HIBA Cs2COs0

7+ MREEAHNE R 1 BT 1) o- 2 B RATAE I & T vk, HRHEAE T g
(AT BLEE A TR 1,2- s Sk
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