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Abstract

In this paper, 1,6-hexamethylenediamine and p-phenylenediamine were selected to react respec-
tively with commercially available L-valine to obtain the desired symmetrical aminophenol com-
pounds. The structures of the aminophenol and the corresponding intermediate were characte-
rized by high resolution mass spectrometry, nuclear magnetic resonance spectroscopy. In addition,
a single crystal of compound 2A and 7B-1were obtained by recrystallization, and their structures
were determined by x-ray analysis.
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1. 5]

B 29 AT R S, A ARSI TG R & o T il b 7% . 125 hik, SR
AT B A BN TR 2 R[] [2] [3], HRHUARIE LA AR A R 1 T AT LN
THEAT, HHBRAE WS IR XTIREER LR SO S AR AN S5 3400 52 2R 2 A T 75 BR
BT T #4 s R RV [4] -

RAEMEY), WS HRAELHREMNA TR, MU MEARAS &8 Ti. Cu E%s
JEZ 5 &P, ] AR — P REA LN T HEAGTIE A, AR A I R A AP [5] [6]LA 2L
TEHZ[7] [8]HIANXS RN Mannich e SE[9] MVJ 4% P 2EAG S RE[10] [11] [12]55 2 Ff s B Fh #f R B HY R
DA TS 1, AR I S SR AT A (7= ZE AR e 58 o RIS, ISR FIRA R R 5 &8,
JrERRAL, A TIHEDSE. B, SREO SN2 EM S BEAEE MR X ARG8T =
IR ML EPI(TA, 7B, 7TB-1), L&Y 7TA 1 7B 43 584 512U 55 56 FR 45 M Z 2y L 54,
WEY TB-1 NEH R R EBM LAY . BEMWAVNERWEKZE 1R,

2. SRRk
2.1, EERFIRZNZE

INOVA-600 B ZRE LRI (VL TMS AR, CDCls A 5); Brucker Equinox 55 FT-TR 4T 4Migii A%
(KBr & /7); Brucker 25X (ESI HEEGHEA); AKIR LIS EYELA PSL-1810 A 74 R 1 i 7K A
(K TR

S BT R R ATl A iR AR A 60°C~90°C, Hirfr, TE/K DU Wi A2 75 Al D oh b P A AR 4
NIEEIR I ORI ER R A FEETREERR G (F BRI CARAR]): HEETEER GF254 (F B
WITAHRAT); HZENT(GF254, J10.5% CMC Eifil), $KAMT T (254 nm) WL 8 &

2.2. [EEMLEPNERR

DAL A TA A A BI[10]:

50 mL BRI AL &4 1A (0.23 g, 2 mmol), FINEAHF(20 mL, Vi eV o« = LRI
VR . VKIS0 S 204\ (Boc),0 (1.09 g, 5 mmol, 2.5 equiv.), [Fi 2218 i1 10%F NaOH ¥k,
18 PH RRFAE 8~9 ZIA] . FFIREFINEE, VB &M= IRBFER, TLC WM. FH 288 ZF6(20 mL x 3)AEHL,
JKHI T 10%[1) KHSO, R ILE PH = 2~3 &, M ZMRZBEABUKA, &IFAHM, T/K NaSo, T4,
YR, JEBORAEIR R Y. HFEE IR CBRE 4G, LAY 2A.
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(a) Boc,O (2.5 eq.), ag. NaOH, 1,4-dioxane / H,O(V:V=1:1),r.t.; (b) LiAlH4 (8.0 eq.), THF, reflux; (c) Boc-
L-valine (2.2 eq.), EDCI (2.2 eq.), HOBt (2.2 eq.), CH,Cl,; (d) HCI / 1,4-dioxane(6 eq., 4M), 0°C-r.t.; (€)
3-tert-butylSalicylaldehyde (2 eq.), MgSO, (6eq.), EtsN (6eq.), CH,Cl,, r.t.; (f) NaBH4(20 eq.), MeOH,
cat. HCI

Scheme 1. Synthesis of aminophenol

e 1 SEMUAYINE

50 mL [FJE M A I TE/K THF, UK R LiAIH, (0.61 g, 16 mmol, 8.0 equiv.), ZZ2 A 2A (0.63 g,
2mmol), Ar &4 FEIE 4 h, TLC MMM . fEOKIREIET, I Na,SO, KM K b, i€,
LR CERVRE AR, SIENA, IRGESHLT =Y. WK 28184tk (b.p. 70°C, K77 44 Pa)f3 ik fAk 3A.

EDCI (0.17 g, 0.92 mmol, 2.2 equiv.). CH,CI, (20 mL). HOBT (0.12 g, 0.92 mmol, 2.2 equiv.). Boc-L-
47 12(0.20 g, 0.92 mmol, 2.2 equiv.)iF A 50 mL BRI H, HLEE . K 3A (0.06 g, 0.42 mmol) i i
7E CH,ClL 1, B INAZ] B S 3h, =ii$ide, TLC WIS .. RN 5EEE, T RMAERTIIA 10
Wt IFIFT BRI (20 mL), $idE, HEHT i) EEUTiE I U, JERH 10 wt% AT IR (20 mL). 1F1 NaHCOs.
AR EhKUES, BIFENUAE, T/K NaSO, T, U8, IR =Y. PoEMENT(PEEA = 2:21)3k
ERA 4A, BT T P R M.

50 mL BN 4A (0.13 g, 0.24 mmol), VKIBHERE RN RRERT 1,4- SN IHIE (4.0 M, 2.88
mmol, 0.72 mL, 12 equiv.), ZAETE=EHFEN, 1.5h FHEIMNARF AN 30 min B, KRS,
B EATRBA 5A, AEaifh BT F— M.

SARI T 725 5A 1) 50 mL B R RN 3-8UT F /KA #(0.11 g, 0.6 mmol, 2.5 equiv.). Ji7K MgSO,
(0.17 g, 1.44 mmol, 6.0 equiv). CH,Cl, (20 mL). Et;N (0.15 g, 1.44 mmol, 2.0 mL, 6.0 equiv.), EiR#H+HER
ROER, TLC WS B [ 56 B, B o 3 C [T 51 P A Ak RO AT 5 i BA R 25 MgSO, M= Z ik 2R IR
TEEJSOAT: FH A il I/ 212 B (2: 1) R B R BE VR TE B, WML VBIE e AR 4 45 3 CL IR Y, I IE e 22 TR 34
PRV LABR £ B = QG BRER, IEMREIF, IR iR A 1553 30 Cu R A BA

EEAED 6A (0.18 g, 0.27 mmol) R JELEM AN FFEZ(25 mL), UK¥EHEHE N SE)5 A NaBH,
(0.10 g, 2.7 mmol) Al — R ZhER, A Bl A4 7™ A8 (1) [RI I VA i B B0 R 0 B, 4R SRVKM i HE 30 mine 221810
AR ERR VAW (2.0 MYEL 2 )R AR £ pH < 1, L)B’?%Jﬁﬁ%?*%%ﬁ’]ﬁﬁuﬂ S NiAA 2 Fl CH,CI, (20 mL
x )AL, HIFAHAH, Jo/K NaSO, T4, iUk, JHIk4d. PR CH,Cl/IE Okt (1:8) H 45 i 34k

EWTA.
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3. B/ER5WiL
31 ZRHBPEMLMRN

AR JE40 s MW mT FH RIS . ARIER P ER. BRIER W R . WEES A H MRASLI, B ERiFsE
4D 2 2 55 A 425 ) 7 0 R A I BB B A LU B PR R, W s S v AR AR e 1 B PR A b o R T
o ARRSCR A Boc TR, Bk #5H] Boc,O MR A8 46 ] 4R 4 i 400 i) 5. 321471 i (¥ %X Boc
RN, BRI R A 2A. B LIAIH, S40BERZ, w7 (8 7EfA g Bl N—AH 3L, 153140
G0 3AMA YD 2A HIH G (K] 1) liE 418 2.8 H 45 RS AL S 4 3A 2k vl il i i T 25 1 (b.p.70°C,
44 Pa)sEIR.

3.2. REBMLEMHIERK

H 1,6-0 &k, £%3EYE Boc,O 1ER MBI LiAIH, XTI I8 R % 5 80 BT A2 1)
Al BRI 2% A B Boc Vi B 2 5k 58U T HE K I I 4 A S b I 5 [ L] PN 3R AS LA &4 TA.
PN 1,4-%0 R R JEoRkeS, fEAHR BRI 2600, BRAS 3] T &Y 4B F 4B-1 4, &5 B 4lifiis
FILAD) 4B-2. 45 I N ALER[13] [14]1FIAH 2 SCHR[L5] I AT R BL(H 26 2), &4 4B-2 5 L-8H BR1E (3-
TS B AE)-3- £ Bk R R AR (EDC)EWAE R TS 1-538 I =AM (HOBT) M4 & 7. &
Y 4B-1 1 4B-2 W] BE 2 B T A 4B-1 S50 05 & i ISR A% 059, A LB 0 b (AR AL & )
4B-2 LA &1 4B ZREFCRIL, A R VAR R A I —E BT A 4B-1 A 4B 1)
Ao B, i R -G R I S AN N i F T SRAS B R PR R RS ) 4B T 4B-1. KA 4B
1 AB-1 AT JG 42 RS0, TI4r AR R4S 7B A1 7B-1. ALA&W 7B-1 (#1505 (1€ 2) vl @it 76 A Bk 218 2
B IRTR A VA 7T B 45 RS

3.3. LA 2A 70 7B-1 IR

F R-AXIS SPIDER HIfiTHHX_EXHEEH 2A A1 7B-1 (S 3b 470k, A A SR s ek MoKo (A =
0.71073 A)kast, SHELAY 2A 15 153(2) K iR R 1E 2.64° < 0 < 24.99° 5 P LA 0-20 FAHH 5 s EE AT 551
Wi o ILUEER 5447 MTHE AT, 1562 ABRSLATH A (R(int) = 0.0499). FHir 1420 ANATIM A > 26())HF
SR GERIRNT, AR TR e N 0.289 e A%, HkiEN—0.287 eA°, X&) 7B-1,
7E 153(2) K I T 1E 2.65° <0 < 27.5 V5[ P DL w-20 H48 7 UEEAT S B . FLURE R 12,770 NMITHT AT,
5123 MSLATES RU(R(int) = 0.0357). ot 4778 AT [l > 20()]H T SRS fRNT, A ZEERAR
TR E g N 0.14 e A%, B KIE N-0.16 e A AL &4 2A F1 7B-1 (4B oi S B 12 Lp 7R IE,
HARA BRI 1E . SRS B B, A AR T AR R 10 S s e/ —RIBIE,
SHELXL-97 F2 /7 (7 CIF KRR S RR) X PP HEAT RS I8 3R JE AR T2 br [ &% ) S 280, SR 7 254
Fourier & A THEARR], MATRAAARFIE ) AR ER T2 580015, HAS5B1E. LAk
L T4 1,

4. wpE)A R T HIRAE
41 &M 2A

Ak, YR 89.2%; IR (KBr)/cm™:3371(NH),1686(C=0); *H NMR (600 MHz, CDCl,, ppm), &: 4.55
(brs, 2H, NH), 3.03 (m, 4H, N-CH,), 1.44 (m, 4H, CH,), 1.42 (s, 18H, CHs), 1.31 (m, 4H, CH,); *C NMR (150
MHz, CDCls, ppm), 8: 156.1 (C=0), 79.1 (C"®"), 40.5 (N-CH,), 30.1 (CH,), 28.5 (CH5™®"), 26.4 (CH,). HRMS
(ESI)Calcd. for C,16H3,N,0, (M+H™): 317.2396, Found: 317.2537.
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Scheme 2. The mechanism for the formation of compound 4B and 4B-1
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Figrue 1. The single crystal structure of compound 2A
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Figure 2. The single crystal structure of the compound 7B-1
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Table 1. The crystallographic parameter of the compound 2A and 7B-1

F= 1. k&Y 2A F1 7B-1 I RiAEF S H

compound 2A 7B-1
Formula (43 T30) Ci6H32N204 CasH3sN30,
Formula weight (4> F &) 316.44 397.55

Crystal size (mm, &R )

0.23 x 0.20 x 0.10

0.28 x 0.27 x 0.25

Temperature (K, U5 & KRS RI3EE) 153(2) 153(2)
Wavelength (A, fiT5T£kiK) 0.71073 1.5406
Crystal system (& & 4 Fx) Monoclinic Monoclinic
space group (25 [AIBE 44 FK) P2(1)/c P2(1)/c
aA, BB 5.7206(11) 9.6565(19)
b (A, &S 5.2269(10) 10.744(2)
c(A, HHBH) 31.017(7) 11.092(2)
A ) ) 90 90
B¢, mHSE) 95.84(3) 96.59(3)
7, mESE) 90 90
V (A3, SRR 922.63(30) 1143.2(4)
Z (B Hah 1) 2 2
Dx (mg-cm™®, FHIEELHE) 1.155 1.155
M (mm™?, SRR LRI R 0.081 0.074
F (000, 7450 348 432
Theta range (*, HHiEUScEE 0 # 6 H) 2.64 10 24.99 2.651027.5
Reflections collected (AL AT5T &) 5447 12770
Reflections unique (J37 fT5T &) 1562 5123
R (int) ({75 S — FE R T7) 0.0499 0.0357
Goodness-of-fit (S, &1L 1H) 1.125 1.123
Final R indices [1 > 2o(1)] (4 T AT WLIATHH A0 RL. WR2 {8) e Bl
R indices (all data) (% F &4 ATH £ R1. WR2 1) WRR12==0692947025 WRR12==06915(Z§9
Extinction coefficient (Y5 & %) 0.0083(13) 0.026(3)
Largest diff. peak and hole e-A™® (B KA /Nik 42 5 FE 1) 0.289 and —0.287 0.14 and —0.16

42. L& 3A

TR, U 65.8%; 'H NMR (600 MHz, CDCls, ppm), 8: 2.45 (m, 4H, N-CH,), 2.32 (m, 6H, N-CHj),
1.38 (m, 4H, CH,), 1.24 (m, 4H, CH,), 0.89 (brs, 2H, NH); *C NMR (150 MHz, CDCls, ppm), : 52.1 (N-CH,),
36.6 (N-CH3), 29.9 (CH,), 27.3 (CH,). HRMS (ESI)Calcd. for CgHN, (M+H"): 145.1660, Found: 145.1717.

43. k&I 6A

W HPIRBAA, U 58.6%; 'H NMR (600 MHz, CDCls, ppm), &: 13.55 (brs, 2H, OH), 7.99 (s, 2H,
N-CH), 7.31 (d, 2H, J=7.6 Hz, Ar-H), 7.20 (s, 4H, Ar-H), 6.98 (d, 2H, J= 6.0 Hz, Ar-H), 6.78 (t, 2H, J=7.6Hz,

()
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Ar-H), 3.67 (d, 2H, J=7.6 Hz, CH=N), 3.31 (S, 6H, N-CH3), 2.43 (m, 2H, CH™), 1.41 (s, 18H, CH,), 0.96 (d,
6H, J=4.4 Hz, CH,""), 0.82 (d, 6H, J=4.0 Hz, CH;""); HRMS (ESI)Calcd. for C4oHgs;N,O,4 (M+H"): 663.4805,
Found: 663.4641.

4.4. kEPTA

FafE ik, Y 58.6%; '"H NMR (600 MHz, CDCl,, ppm), 8:11.07 (brs, 2H, OH), 7.19 (d, J = 7.2Hz, 2H),
6.77 (m, 2H), 6.66-6.71 (m, 2H), 4.10 (d, J= 13.8 Hz, 2H), 3.45-3.50 (m, 4H), 3.24-3.38 (m, 4H), 2.98 (s, 2H),
2.83 (d, J = 7.2Hz, 4H), 2.65-2.80 (brs, 2H), 1.82-1.85 (m, 2H), 1.59 (m, 4H), 1.42(s, 18H), 1.44(m, 1H), 1.27
(m, 3H), 0.91-1.01 (m, 12H); *C NMR (150 MHz, CDCl,, ppm), &: 173.0, 172.9, 156.9, 156.8, 136.9, 136.8,
126.7, 126.6, 126.1, 126.0, 122.7, 122.6, 118.3, 118.1, 61.2, 60.9, 51.2, 51.1, 48.0, 47.9, 34.9, 34.6, 33.4, 31.0,
29.5, 29.4, 26.5, 26.4, 26.3, 19.9, 19.8, 17.7. HRMS (ESI)Calcd. for C4H7,N,O, (M+H"): 667.5118, Found:
667.5192.

45. k&4 2B
HRMS (ESI)Calcd. for C16H24N,04 (M+Na*): 308.1736, Found: 331.1569.
4.6. k&4 3B

BRI, W 85%; 'H NMR(600 MHz, CDCls, ppm), &: 6.58 (s, 4H, Ar-H), 3.12 (brs, 2H, NH),
2.79 (s, 6H, N-CH3): *CNMR (150 MHz, CDCls, ppm), &: 141.97 (N-C), 114.37 (CH), 32.01 (CH3). HRMS
(ESI)Calcd. for CgH,N, (M+H™): 137.1034, Found: 137.1046.

4.7. k&4 4B
HRMS (ESI)Calcd. for C,gHisN4Og (M+Na*): 534.3417, Found: 557.3257.
4.8. &4 4B-1

Tt ifk, Y% 89.2%; 'H NMR (600 MHz, CDCls, ppm), &: 7.01 (d, 2H, J=7.8 Hz, Ar-H), 6.61 (d, 2H,
J=8.0 Hz, Ar-H), 5.22 (d, 1H, J=9.6 Hz, NH), 4.25 (t, 1H, J=9.0Hz,J=5.6 Hz, N-CH), 3.22 (5,3H, N-CH,), 2.84
(s, 3H, NH-CHj), 1.78-1.83 (m, 1H, CH™), 1.44 (brs, 1H, NH), 1.40 (s, 9H, CH5®"), 0.79 (d, 3H, J=6.6 Hz,
CH3"™), 0.72 (d, 3H, J=6.6 Hz, CH;""); HRMS (ESI)Calcd. for C1gH,gN30; (M"): 335.2209, Found: 335.4351.

49. &4 4B-2

TE; 'H NMR (600 MHz, CDCls, ppm), &: 7.97 (d, 1H, J=8.4 Hz, Ar-H), 7.50 (d, 1H, J=7.8Hz,
Ar-H), 7.47 (t, 1H, J=7.8 Hz, Ar-H), 7.34 (t, 1H, J=7.8Hz, Ar-H), 5.36 (d, 1H, J=4.8 Hz, NH), 4.49 (t, 1H, J=6.6
Hz, N-CH), 2.30-2.36 (m, 1H, CH"™), 1.41 (s, 9H, CH,®"), 1.14 (d, 3H, J=6.6 Hz, CH;""), 1.11 (d, 3H, J=6.0 Hz,
CH3™). HRMS (ESI)Calcd. for Cy6H,,N,O, (M-H+Na"): 355.1675, Found: 355.1641.

4.10. k&% 6B

SERHPIRAA, U 43.7%; '*H NMR (600 MHz, CDCls, ppm), &: 13.55 (s, 2H, Ar-OH), 7.99 (s, 2H,
N=CH), 7.32 (d, 2H, J=7.8Hz, Ar-H), 7.20 (s, 4H, Ar-H), 6.98 (d, 2H, J= 6.0 Hz, Ar-H), 6.78 (t, 2H, J=7.2 Hz,
Ar-H), 3.66 (d, 2H, J=7.8 Hz, N-CH), 3.31 (s, 6H, N-CH3), 2.39-2.45 (m, 2H, CH"™"), & 1.41 (s, 18H, 'Bu),
0.82-0.96 (dd, 12H, J=4.4, 4.0 Hz, CH™); 3C NMR (150 MHz, CDCls, ppm), 5:170.0 (C=0), 166.8 (CH=N),



i 2%

160.5 (Ar-C-OH), 166.5 (CH=N), 137.8 (Ar-C®®), 130.0 (Ar-C), 1185 (Ar-C), 118.0 (Ar-C), 112.8(Ar-C),
74.9(C™®"), 38.0 (N-CHj), 34.9 (CH™), 31.6 (C®"), 30.7 (NH-CHj3), 29.4 (CH,™®"), 19.9 (CH;™"), 19.1(CH5"™).
HRMS (ESI)Calcd. for C4HssN,O, (M+H"): 655.4179, Found:655.4221 .

4.11. k& 6B-1

SEEHPIRIAA, U 55%; 'H NMR (600 MHz, CDCls, ppm), 5:13.74 (br s, 1H, Ar-OH), 7.92 (s, 1H,
CH=N), 7.31 (dd, 1H, J=7.8 Hz, J=1.8 Hz, Ar-H), 6.99 (dd, 1H, J=7.2 Hz, J=1.8 Hz, Ar-H), 6.91 (s, 2H, Ar-H),
6.77 (t, 1H, J=7.8 Hz, Ar-H), 6.57 (d, 2H, J=7.2 Hz, Ar-H), 3.91 (s, 1H, N-H), 3.67 (d, 1H, J=9.0 Hz, NCH),
3.24 (s, 3H, N-CHs), 2.87 (s, 3H, CH3), 2.37-2.43 (s, 1H, CH™), 1.42 (s, 9H, CH5®"), 0.92 (d, 3H, J=6.6 Hz,
CH,™), 0.77 (d, 3H, J=6.6 Hz, CH,"");*C NMR (150 MHz, CDCls, ppm), 5:170.7 (C=0), 166.5 (CH=N), 160.7
(Ar-C-OH), 149.0 (Ar-C), 137.6 (Ar-C'Bu), 132.8 (Ar-C), 129.9 (Ar-C), 129.5 (Ar-C), 128.7 (Ar-C), 118.7
(Ar-C), 117.6 (Ar-C), 112.8 (Ar-C), 74.8 (C™®"), 38.0 (N-CHs), 34.9 (CH™), 31.6 (C"®"), 30.7 (NHCH3), 29.4
(CH4™®Y), 19.9 (CH,™), 19.1(CH,™). HRMS (ESI)Calcd. for CpuHasN3O, (M+H™): 396.2602; Found: 396.2621.

4.12. k&M 7B-1

ik, Y 32%; '*H NMR (600 MHz, CDCls, ppm), 8:11.02 (br,s,1H, OH), 7.16 (d, 1H,%J=7.9 Hz,
Ar-H), 6.86 (d, 3H, 2J=7.4 Hz, Ar-H), 6.71 (t, 1H, J=7.7 Hz, Ar-H), 6.48 (d, 2H, %J=8.2Hz, Ar-H), 4.01 (d, 1H,
3J=13.3. Hz, CH,®"), 3.90 (brs, 1H, NH), 3.62 (d, 1H, %J=13.3 Hz, CH,®"), 3.27 (s, 3H, NCH,), 3.16 (d, 1H,
3J=4.2 Hz, NHCH), 2.81 (s, 3H, NHCHj), 1.73-1.81 (m, 1H, CH"™), 1.37 (s, 9H, CH5"®"), 0.89 (d, 3H, *J=6.8 Hz,
CH,™), 0.78 (d, 3H, %J=6.8 Hz, CH;""); *C NMR (150 MHz, CDCls, ppm), : 174.0 (C=0),157.1 (Ar-OH),
148.9 (C-Ar), 136.9 (C-Ar), 132.0 (C-Ar), 128.4 (C-Ar), 126.8 (C-Ar), 126.0 (C-Ar), 123.2 (C-Ar), 118.3
(C-Ar), 112.8 (C-Ar), 61.9 (N-CH), 51.6 (NH-CH,), 38.0 (N-CHj), 34.7 (C®"), 31.3 (NH-CH3), 30.6(CH"™),
29.6 (CH5®"), 20.6 (CH5"™), 17.5 (CH;™). HRMS (ESI)Calcd. for CpHssN3Op(M+H®): 398.2763; Found:
398.2786.

5. R4S

ICN=A

AT R FHEEML A YI(TATB, 7B-1), thEY TA F1 7B 43 5 &7 B 201 55 FE X AR 45 A I &
WA ), EW) TB-1 NHTL R E R I EIEIME BV, S ZRAEA KRR O H B — 52 i N FH R

=R
2o
B oW

HremdEE R B X H AR R4 0H (No. 2013211A002).
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