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.{bhrlj \ ixti0ns:

8C)c t But!lo\\'carbon!l

DCII Dichloro methanc

,I'I'A Trifluro acetic acid

R1' Room temperalure

h .hours

TLC Thin layer Chromatography

(:tx]r Deuterated Chloroform

I)\tso ....,,.....,. ... Dimethyl sulphoxide

,\( C .Aceryl-CoA carboxylase
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(sc'D)-l stearoyl-CoA desaturzLsc- I

H t)A(l Histone deacei)'lase

t)oR. a-Opioid rcccplor

llP-HSD1....,...... . . .. I lp-hvdroxysreroid dehydrosems€ q pe I



GENIIS.ILRI.}IIB\I

l) The rH NMlL spectra were recorded un a Brucker AvanceDPX (500 MIIz)

instruments using DMSO-d6 and CDCII solvent. Chemical shifts are expressed

in 6 (ppm) units downt'ield ro intcrnal sbndard'lMS. Thc rlI data is cxpressed

using standard notations such as chemical shift, splitting pattem fi)r assignmcnt.

2) Melting Points were determined using a Staurt Melting Point Appararus. Mod.
SMP-10 in open capillary tubes and measured in nC.

3) All reactions uerc monitored by Thin Layer Chromatographv on 0.2 mm

4) All chemicals and rcagents wcre purchased liom S. D. linc. Merck. Across,

Aldrich.Fluka. r,r erc purified and dried according to thc procedures gr\en rn
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silica gel F-254 (Merck) plares using UV light (254 and 366 nm) for detection.
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Synthesis and characterisation of 1'-(2-amino-6-chloropyrimidin-
,l-yl)-6-ch lorospiro I chromane-2,4'-piperidinl-4-onc

l. I ntroduction:

Pyrimidine (l) is six membered heterocyclic compounds with tu,o

nitrugen's at I & 3 position in the ring. It undergoes aromatic Nuclcophilic

substitution reaction if proper substituent (leaving group) is their at appropriatc

position especially at C2. C1 and C6 carbons. Such kind of nuclcophilic

substitution reactions arc very commonly used in designing and synthesis of

biologically active compounds as well as already used many marketed drugs.

Pyrimidine is knorvn for thet diverse biological activities and reported lor to

use as Anticancer agents, Anti-Fllv agents, Anaesthetic agents, Antibacterial

agents. Cardiotonic,/Bronchodialtoni and many more biological activities.l

2

1 N--\N 3

u\-) o
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(1)

h'rimidine can bc used rvith many othcr moictics in order to enhancc

biological activity and to generatc novel scaffold. The 6,6-spiro ring system

like spirochromane (2) is an intercsting moiety due to lheir anti-arythmic. anti-

cancer, anti-tubcrcular. anti-microbials, histamine-3 antaSonists. aceql-CoA

carboxylasc (ACC) inhibitors, stcaroyl-CoA desatwasc-1 (SCD)-1 inhibitors.

histone deacet!lase (lllXC) inhibitors. anti-malarial and 6 opioid receptor

(DOR) agonists activity. l
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l2l

Duc to presence ol piperidine ring in spirochromane it can gcncrate non-

tlat molccules with three dimensional structure. Such three dimensionality

rcported to interact more with biological target tltan f'lat moleculcs and cnhance

hiological acti\ ities and ph\ 5iochcmical propenies.l

Bascd on this, it will be intercsting to club the spirochromane (6.6-

system) and properly substituted pyrimidine to generatc novcl and biological

actiYe molecules.

2. Study of Literature:

Alier scanning plethora ol' litcrature it is reponed that pyrinridine is

medicinalll important and present in scvcral marketed drugs as given bclou.r

Sr.
\o

Struclu re Nanrc of dnrg [-]se

I o
N OH

HzN
H

Gemcitabine (3) Anti-Cancer

) o
H
N o

H

5-Fluorouracil(4) Anti-Cancer

-1
cH"

,-\ t,--N cn,llr
H3CO

'I-honz)'lamirre (5) Anti-

histrminic
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Anti-Cancer

o

HO

Anti-HlV

Freeman-Cook and their co-workcrs from Pfizer reported thc synthesis of

azolc based spinrchromanc (10) as Accq,l-CoA Carboxl,lase (ACC) inhibitors

u'ith great inhihitory activitr.i In another study flto and his co-\\orkcrs reportcd

oxadiazole and pyridazinc bascd novel series ol spirochromanc (11) based

highl) potentstcaroyl-CoA desaturase (SCI))-l inhibitors.6 Bourdonnec and his

colleagues reportcd the synthesis of phenyl substitutcd spirochronrane (12) as

delta (6) opioid rcceptor inhibitors (Doll) $, ith good oral bioavailabilitl.'ln

another study Lcpifre et al. reported the synthesis of novel spirochromane (13)

ir^.i a I I 9-h.ydrox)'steroid dehl'drogenasc t]pe I (ll0-llSDl) inhibit,.rr:.8 Ashok

and his co-workers rcportcd furon based spiruchromane (14) for anti-

inflammatory and anti-oxidant property.e Abdellatif and co-worker designed and

s)nthesised novel spirochromane (15) and evaluated as cfotoxic agent against

three human cancer cell lines; human ovarian cancer (.42780). human breast

carcinoma (MCF-7). and human colorcctal adenocarcinoma (ll.l -29) using

H
o

A

9

.l I;lo\uridinc (6)

: o NN N
t.
N)

o

Iluspironc (7) Anti-psycotic

6 Hrc,

"fl{"\*
o

Stavudinc (8)

1 Enazadrenr (9) Anti-
Psoriatic



M'lT assay.r0 Takeru et.al synthesised naphthalene containing spirochromane

(16) as ACC inhibitors.r I

(

C)<},. x ^nu
t2t

Fig: 2 Biologically' active spirochromanc
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air T'*>rl-"l*'-V"14N\-&ao \:-/ r /t_/Y
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3. Present work:
Based on the previous litcrature search ol'pyrimidinc iud spirochromane (6. 6
system) is biologically active compounds. Thus, we rvant to do synthesis of
novel molecules in which pyrimidine and spirochromane is prcsent in the

same target molecule. (Fig: l)

o

x o
NH

x

x

n{n
,Arl,.

N(x x

X

Target Molecules

Fig:l I)esigning of pyrirnidine containing spirochrontanc

4. Experimental Section
ln order to slnthcsizc such novel molccules we have trcated 2-hvdro\!

acctophenonc (17) ryith N-Boc Pipcridonc (18) to altord N-Boc

spirochromane (19). lhe deprotcction of compound 19 on trcatmcnt \,ith
TFA providcd spirochrourane amine (20). The amine 20 on treatnrent lvith

chlorosubstituted pyrirnidine undergoes nucleophilic subsritution reaction to

afford novel pyrimidinc containing spirochromane (21). (Scheme-l )
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Schcmc-l:

Reagents and conditions: (a) l,lrrolidinc. Methanol. 65" (1. 3h (b) DCM. TlA.
R l . 2h (c) 2-anrino. 4.6-dichloro pyrimiLlinc. 1.4-dioxane.NF.t:. 3h . rcflux

Synthesis of tert-buryl 6-chloro-4-oxospiro[chromane-2,4'-piperidine] - 1 '
carboxylate (19),

In RBF 2-Hydrox acetophenone 17 (1 g. 0.005 mol) and N-IX)C

piperidone 18 (1.28 g,0.006 mol) rvas dissolved in Methanol (25 mL) rvas

refluxed in presence of pyrrolidine catalyst at 65' C fbr 3 h. 'lhen cooled

reaction mixturc and evaporated excess methanol on rotary evaporator. Then

dilutcd with water (100 ml) and extractcd with Ethyl acetate (3x 20 mL) and

dried over Sodium sulphate. l'hcn evaporated organic laycr and purified using

ct

117) (181 (ts)

(b)

ct

NH.

121) (20)

o
o

(a) ct#
.Lo'-ox ,o

OY

o

cl

(x
ct

(c)
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silica gel column chromatography. (2 % EtoAc+ n-Hexane) k) aflbrd of'f u,hitc

solid of intennediate 19. TLC System: 30 70 EtOAc+ n-Hexane.

Off White Solid: Yiekl: 94 %; rH-NMR (CDCI3. 500 MHz. 'tMS) : d

1.46 (s, 9,t-Bu-14 . l.s8-1.64 (m, 2H, -CH;), 1.99 (m, 2H, -CH 2 ). 2.7 I (s, 2H. -

Cilr-CO-), 3.17-3.22 (m,2H, N-Cl/r) , 3.87 (bs, 2H. N-CHr), 6.95 (d. lll.
J=lt.{tHz, Ar-Hc) , 7.42 (dd, lH, J=2.7 & 8.8 Hz, Ar-IlD), 7.81 (d, ltt. .t:2.711z,

Sl,nthesis of 6-chlorospiroIchromane-2,4'-piperidinJ -4-one /20)

In I(UF N-Boc Oxaspirochromanc 19 (1.6 g, 0.004 mol) was dissolved in

dichloromethane (DCM) and rvas added TFA (10 ml) and uas healed orer a

period of 2h at 50"C . Thcn removed excess DCM on rotary evapi)rator and

added aq. l0 % NallCOs till pH:9.'l'hen cxtraction \rith Eth\,| acetatc (3 x l0

mL) was complcted and dried organic layer sodium sulphate. 'lhe organic la1'crs

rverc combined and evaporated over rotary evaporator. The crude mixture rvas

purilied by using silica gel column chromatography (20 % Pct cther+EtoAc) k)

afiirrd yellow solid of intermcdiate 20.

HaO HaO
ct C1

H H
H

Hc
(20)

HaO
CI

(19)

Ha

cl

N
Hc ri
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Yellow Solirl: Yicld; 90 %; 'U-Nltn lOlvtso-d6,500 MHz,'tMS): 6

1.91-1.87 (m, 2H. -CH) .2.04-2.07 (m, 2H. -CHr) , 2.50 (s. 2ll. -CO-C113),

3.05-3.15 (m, 4H, -N-CHr) , 7.18 (d, lH, J=8.5 Hz, Ar-Hc),7.6s-7.67 (m,2H,

Ar-Ha & Hb)

Synthesis of 1 '-(2-amino-6-chloropyrimidin-4-yl) -6-chlorospiroIchrotnane-2,4'-

piperidinl-4-one (21)

HaO
ct

Hc
NYYA.N
T

NH,

Hd
ct

(211

In RBF compound 20 (0.2 9.0.0008 mol) and triethyl amine (0.39 m1.0.0031

mol ) and 2,amine 4.6-dichloro pyrimidinc (0.168 g.0.0010) was dissolved

in l,4-dioxane (20 ml) and refluxcd at 60'C lbr 3 h. lhen $as cooled reirction

mixturc and evaporated exccss 1.2-dioxane on rotary cvaporator. The crude

mixturc \yas trcated \r'ith water (10 ml) and dried it on vaccum pump.Then

washed with n-Hcxane and dried l'unher on rotaq' evaporator to afford olf
white solid ofcompound 21. 'lLC system: 30% ethyl acetatc r n-hexanc

offrvhite solid: Yield: 90 %t 'H-xrun louso-tto. 500 MHa 'l MS): 6 L67-

I .70 (m, 2H, -CH?), 1.90- 192 (m, 2ll, -CHr).2.88 (s, 2l I, -CO-CH r),3.24-3.34

(m, aH. -N-C112),6.13 (s. lH, -r.'\'rirnidine-tl;. 6.48 (bs.2H, -NHr),7.17(d (d.

lH, J:l0Hz, Ar-Hc), 7.64 (dd,1H. J= l0 Hz & 5172, Ar-Hb),7.65(. J:10 IIz,

Ar-Ha).

14



5. Spectral Analvsis :
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6. Conclusion:
Thc multistep synthesis of pl,rimidine containing spirochromane moleculc is

achieved by synthesising the required intcrmediate. Only single novel

molccule (21) is synthesized and characterised by rH-NMR.
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