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Synthesis of Chiral 4-Dimethylaminopyridine Analogue
2-(4-Dimethylaminopyridin-2-yl)cyclohexanol
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Abstract Chiral 4-dimethylaminopyridine (DMAP) analogue (1R,2S5)-2-(4-dimethylaminopyridin-2-yl)-
cyclohexanol can be conveniently synthesized via reduction, amination and resolution with p-toluoyl-L-tar-

taric acid from the readily available known 2-(4-chloropyridin-2-yl)cyclohexanone as starting material.
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Figure 1 Design of chiral DMAP analogue
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1.1 4-SMIERELBIE K

BEATR, £E 250 mL = CUH P N AR g R AL
M(18.8 g, 0.20 mol)FI¥k H,SO, (53 mL), A% 0 C,
TN HNO; (70 mL, 0.94 mol)f1¥ H,SO, (53 mL)iR &
WL TEE, FHRE 160 C M. Sl A 130 C/E
FI, FEEE L ASAK NO, P22k, [N B AT NO,
SAERFEAER (2 3.5 h), IR, BEIZ 0 CRLF, K
H 10 mol/L NaOH ¥ ™Y pH="7, {ritid e, HK
ST AT, IR R 8.8 g 1, W 32%.

BAURYR, £E 500 mL = EUBAN NN 4-fi ek g
RAMNP(31.0 g, 0.22 mol)FiL H ¥ CH;COCI (250 mL ,
3.5 mol). HFEEIAIE 50 CMV 1 h. AHIA 5 H
A VKK A, N 4 K,COs 75 pH=18, %1/ (80
mL X 3) A, A K YL, /K NapSO, T4 i
T 5 32 3 OB AR AT 12,9 g, % 45%, mup. 150
‘C (dec.); '"H NMR (400 MHz, DMSO-dy) 6: 8.21 (d, J=
7.2 Hz, 2H), 7.54 (d, J=17.1 Hz, 2H).

1.2 2-[2-(4-5MEE) R CEI(2)89 & A

AR, 46 100 mL = FUR AN, A 4-5
nEE e AL (5.37 g, 41.5 mmol), "HIEEIR L E(13.9
g, 83.0 mmol) X T4/ CHCl; (42 mL). #EE5)E, ¥
HIZE 0 CAAL, W PhCOCI (5.8 mL, 49.8 mol), Wil
IEFE S, WO AR IR AL, T, IR
SNV 3 d. B, KR VBN 83 mL 20% HCI /KW
o IR PR AR S B SRRSO 1 h,
. BHUZBET G A FEANKZ, KA ZER £ ik
BWHNER, FEEHZ, KZMARA KOH %
SREEIE(pH=11~12). &5 A0, MR EHhKuk, JoK
Na,SO, T, BT WA, A EF VA )
V(TR GHER) =10 @ 11435 2-[2-(4- A e 351 38 U f
MR AP 7.6 g, WFE 86%. 'H NMR (400 MHz,
CDCl3) 6: 8.45 (d, J=6.2 Hz, 0.38H), 8.22 (d, J=5.6 Hz,
0.62H), 7.19~7.20 (m, 0.75H), 7.10 (d, J=1.8 Hz,
0.62H), 7.00 (dd, J=5.6, 1.8 Hz, 0.62H), 3.82 (dd, J=
11.8, 5.4 Hz, 0.38H), 2.30~2.58 (m, 4H), 1.73~2.17 (m,
4H).

1.3 2-[2-(4-5MIEE)RCEQ)HE K

SCEE IR SCRR[9] 7 V38 ZUARY 1, 76 100 mL
A, AN 2-[2-(4-FEmE 551 FR U 2) (7.6 g,
36.2 mmol)fll 95% EtOH (50 mL), #tF¥5 )5, 2rHtin
A NaBH, (1.4 g, 36.2 mmol), i FHi+E S min, i
H R YR B AR R e, IR Bl A 2 1T
M, TLC KL B 5E R, I 25 SRE, I KR &
H%(30 mLX3)70, MiFlfr k7K vk, /K Na,SO, T
P, R B AL S A3 B AN 5 ) i S A 4
RAEY. BN VCHMEE) @ (LR LRE) =151 1~
10 : 1453 cis-3 Ja, Sl 1R LB AEUE I 1 43 21
trans-3, =3 52%.

()M xC-2-[2-(4- SN BE JE) | 3R OB (cis-3): 110 ]
£, m.p. 65~66 C; 'H NMR (400 MHz, CDCl;) J: 8.37
(d, J=5.3 Hz, 1H), 7.17~7.19 (m, 2H), 5.56 (br s, 1H),
427 (s, 1H), 2.69~2.74 (m, 1H), 1.96~2.03 (m, 2H),
1.81~1.84 (m, 2H), 1.39~1.59 (m, 4H); >C NMR (100
MHz, CDCLy) d: 19.6, 26.2, 27.9, 32.6, 48.3, 68.1, 122.1,
123.5, 144.9, 149.2, 167.1; HRMS calcd for C;H,4,CINO
211.0764, found 211.0760.

(£)- -2-[2-(4- L BE S5 H OB (trans-3): E {4
4k, mp. 70~72 C (CCHEA(E™ 79~80 C); '"H NMR
(400 MHz, CDCl3) §: 8.41 (d, J=5.3 Hz, 1H), 7.26 (s,
1H), 7.17 (dd, J=5.3 Hz, 1.8 Hz, 1H), 3.86~3.91 (m,
1H), 2.61~2.66 (m, 1H), 2.11~2.14 (m, 1H), 2.01~2.04
(m, 1H), 1.79~1.84 (m, 2H), 1.36~1.52 (m, 4H).
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1.4 SNHERE 2-[2-(4-ZHFREMEER) IR SEE(1)BE K

¥ 2-[2-(4- Sk e )] R DR (3) (6.5 g, 31
mmol) A 130 mL 33% HNMe, /Kin i, & T ks
W, THEZE 100 C#E KM 36 h, TLC fox v 5e
FET- W, IMAGEAT(30 mLX3)4HL, 2 mol/L NaOH
VWG, MR Eh/KVE, oK Na,SO, T, WK £4T
B 75 K 2 M [V(CHCL) @ M(MeOH)=10 : 1~5 : 1]
73 3] (£)- [ 2 -2-[2-(4- = B 20 kIt ng )] 36 &
(trans-1), K 5.6 g, B 83%. m.p. 114~116 C;
'H NMR (400 MHz, CDCl5) &: 8.03 (d, J=7.2 Hz, 1H),
6.65 (dd, J=7.1, 2.6 Hz, 1H), 6.60 (d, J=2.5 Hz, 1H),
3.73~3.76 (m, 1H), 3.22 (s, 6H), 2.96~3.04 (m, 1H),
2.12~2.17 (m, 1H), 1.92~1.95 (m, 1H), 1.67~1.82 (m,
3H), 1.36~1.49 (m, 3H); *C NMR (100 MHz, CDCl5) ¢:
24.9,25.4,31.1,36.0,40.3, 50.4, 73.2, 104.7, 105.4, 139.1,
157.5, 157.6; HRMS calcd for C;3H,oN,O 220.1576, found
220.1584.

1.5 FH2-2-G-—HEEMEE)IRCEN)MERK

ﬁ%%%T,EummLﬂEﬁﬁwmAm%m1
(2.6 g, 11.8 mmol)FH (30 mL), ik N e Wi )q,
FEIMA(L)-DTTA(Z % R B A 1R, 4.6 g, 12.0
mmol). 7EJIA(L)-DTTA FIREFE, K& AR
WP AT, SOV IBORFERS AT ETE I e TR PR
30 min, N FARE SR SR W98, >R R
(3 mL)VE¥k, WEEMIE K 4.4 g)BEAT 5 R L5 5. n
N 45 mL FFEE, [A19 30 min, WA E AR E SR
. CERAVE RS9 30, 24 F1124 mL F (B4 A48
3 mL FEEVER). TG, A3RIT0 6 SR i
FyfALh 1.8 g M 1 mol/L KOH/CH,CL, iRk 5, #
I . AR S AR RO Bl =4 0.65 ¢,
W 50%GE X A= EE &), [alh =—21.4 (c
0.90, CHCl3); >99% ee. HPLC [Chiralcel AS-H column,
V(i-PrOH)/V(hexane) =40/60, 0.8 mLemin ', 30 C, 254

nm] l(]R 28)— =6.8 mln t(lSZR) 7.9 min.
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Figure 2 Retrosynthetic analysis of DMAP analogue 1
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Figure 3 Synthesis and resolution of DMAP analogue 1
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RESCERAT . AN e G 1 5T ARLE SREh 243K
PrIr I, IR S A BR AN RE 8 b AT th, &
SR, RIK A RAT AR 3R 20K (L)-DTTA £ H
B Ry DUR RS ER AT HH, AT H SR R ) e S 4 4 25 75 R
it v L 4 i — K0T DAAS B0 BRI BRI > 99% ¥, £80d
Bl 29 S5 4330 >99% ee 11T-1 DMAP 25 BI4I(1R,25)-1.

3 it

M 2-[2-(4-GUE e 3 ) 5R Ui K, 46 NaBH, 183,
ARG T 5 W KB NAS B IER 2-[2-(4-—HIE
FERHEIE ) PR CUBE, SR HI(L)-DTTA 347457345 1) %6} e 40
()6 22 Witk #1071 DMAP SR (1R,28)-2-[2-(4-— &
Fonbwe F 1 R COmE. o, SR % D IR L R
(L)-DTTA IR 7. 2% 2 Wil 1 e R
JrF R T H R IR AT 2
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